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CnoHcop
TawkeHTCkuA o6nacTHOW KOMUTET NO OXpaHe NpUpoabI.

ABTOpbI BbIpaXakT CBOK CepaevHyl 6narogapHoCTs pykoBoacTBY Tall-
KEHTCKOro 06NnacTHOro KOMUTETA NO OXpPaHe NPUPOALI 33 OKa3aHHYK NMOMOLb B
ny6nukaunu AaHHOro y4eGHOro nocobus nyTem CMOHCMPOBAHUA W XenaT eMy
OrpOMHbIX YCNEXoB B 06/1acTu 0xpaHbl NPUPOASI.

Oprawes A, SpraweB T.
OcHosel 3konoruv. A. 3prawes, T. Sprawes. 2008. 304 cTp.

B aaHHOM yyebHoe nocobue nocnegosaTenbHO U3NAraeTcs UCTOPUS pa3Bu-
TURA 3KONOrUuU, ee npeameTsl, 06beKThI, 334341 METOAbI UCCNIER0BAHUN, paccMa-
TPMBAIOTCA BaXKHellMUe akonorudeckue akTopsl Cpeabl, UX BIUAHWUA Ha opra-
HU3Mbl, OCHOBHbIE CPEAbl XN3HU U afanTayusa OPraHU3mMoB; oceewaTca Guono-
rUYecKne pUTMbI 1 XU3HeHHbIE POPMbL OPraHn3MoB, a Takke 6noTuueckuie B3amn-
MOOTHOLUEHUS MEXAY OpraHuamamu. MoapobHO U3NAraloTCA 3KONOrnyHeckme 0co-
BeHHOCTH nonynayuMu, BuoreoueHo3a, IkoCUCTeMBl 1 Buocdepsl, Nx CTPYKTypa,
COCTaB OCHOBHbIX KOMNOHEHTOB, 0OMEH BelecTs, NOTOK IHEPTUU, KPYroBopoT
BOAbI, KACNOPOAA W XapaKTepu3aylTcs Buonoruyeckue U reonornyeckue Kpyroeo-
pOTbl BELLECTB B NPUPOAE, @ TaKKe NPOAYKTUBHOCTYU PA3NUYHBLIX 3KOCUCTEM U Ae-
ATENbLHOCTU YenoBeka B 06nacTu oxpaHbl NPUPOAHON CPeabI.

B yyebrom nocobuu oceeljerbl pa3nuuHbie COBPEMEHHbIE Pa3Aenbl 3KONo-
rMK, a TaKxe ecTecTBeHHble, readuanyeckme, KOCMUYECKUE, pagnauunoHHble,
NpupoAHbIE, CTUXUIRHBIE BEACTBUA, 3KONOruyecKkas OnacHOCTb KUCMOTHBIX AOX-
Aen, sgepHoe, buonoruyeckoe opyxue, ONacHOCTb MHEKUNOHHbBIX Bonesnen u
HapKOTU4YECKUX BELLECTB U T.4.

YyebHoe nocobue paccyuTaH ANA CTYAEHTOB BhICLIKX y4ebHbIX 3aBeAeHuiA U
npenoaasartenew, Marucrpam, paboTHUKaM OXpaHbl NPUPOALI U LUMPOKOMY Kpy-
ry yutarenen.

PeueHseHT: aokTop 6non. Hayk X.A. AnuMxaHosa.
OtBetcTBeHHbIN pegakTop: X. A. CyBaHoB
PepakTtop: U.C. Kynb6uukuin

YyebHoe nocobue paccMOTpeHO MEXBY30BCKUM y4ebHo-MmeToauueckum Ko-
opAvHaunoHHeIM COBETOM U PEKOMEHA0BaH B kKayecTee Nocobua Ans By30B.
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BBEAEHWE

CTpemMneHue v HapacTaoulee BMEWATENLCTBO Yenosexka B Npupoay,
n ee npouecckl 06ycnoBnno peanbHylo yrpo3y CyuleCTBOBAHMWIO OKpYXa-
lowein Hac cpeabl. Ha cTpaHnuax pasnuuHbiX KHUF XXYPHANoB, raser, va-
CTO BCTPEYalTCA cnosa: “skonorus”, “akonorniyecknin kpusuc”, “akonorn-
yeckue npobnemsl”, “akonorus U akoHomuka", “CoumansHas 3konorus”,
“akonornyeckan nonuTnka" v T.4.

3konorvyeckas cUTyauus Ha COBPEMEHHOM 3Tane pa3suTva obuje-
CTBa OKa3blBAeTCs TPEBOXHOMW, T.K. BCE CO3HATENLHOE 4YenoBevecTBo
BOCMPUHUMAET BO3MOXHOCTb KaTaCTPOUHECKUX HapyLUEHUA 3KONOFU-
YeCKOro paBHOBECUA NPUPOAHOW Cpeabl.

[nsa pewenna akonorudeckux npobnem ucnonb3oBaHUe TONbKO A0-
CTUXEHUSI Hayku U TeXHWKN HepocTaTouHo. OrpomHbin uHTepec obLue-
CTBEHHOCTU K 3Konorundeckum npobnemam, ee TpebosaHuua rnacHocTu B
OUEHKM KadeCTBa NPUPOAHOWA cpeabl YOEexXAaloT, YTO OXpaHa OKpyXato-
wien cpeabl (BoAbl, BO3RYXA, MOYBbI, PACTEHUNA, XUBOTHbLIX W YenoBeka)
B HacTosLUlee BpEMS ABNSETCA AEMNOM He TONbKO CNeuuanucToB pasHbiX
obnacTtei 3HaHUI, HO N KaXA0ro YenoBeka NNaHeTbl.

B cBasu ¢ aTum akonoruyeckoe obpasoBaHue [OMKHO OCYLECTBNATL-
CA ¢ paHHEero AeTcTBea - B CeMbe, AETCKMX caaax, Lkonax By3ax u .4. B
cncteme obyyeHnsa OHO AOMKHO HOCUTL XapakTep HENPEPLIBHOTO WU Le-
neranpaBfeHHoro npouecca, Uenb KOToporo NpveBuTb NoboBbL K NPUPO-
Ae 1 caenath KaXAoro Yenopeka akonorndeckn o6pa3osaHHbIM U BbICO-
KOKYNBTYPHbLIM.

B cpepHeit uikone akonorudeckoe obpasoBaHue HOCUT MEXAUCLIU-
NAWHApHbLIN XapakTep M paccMaTpyMBaeTCsl B COOTBETCTBUW CO Cneuu-
bukon n conepxaHmem pasnuyHbIX NPeaMeToB. YUeHUKK 3HAKOMATCS C
npeaMeTamn 3KoNoruy, ee NOHATNEM, 3agadamn, METOAAMMN N OCHOBHbI-
MU 3KONOrMYecKMMU (hakTopamMm ¥ UX BAUSIHUEM Ha XXUBbIE OPraHu3Mbl.
OKonorMyecke 3HaHUs 3aKPennsTCA Takke NPy NPOXOXAEHUU TakKnx
npeamMeTos, kak reorpacvs, XuMus, usuka, nuTeparypa, UCTopua 1 T.4.

Llenb sKonoruyeckoro ofyueHns ¥ BOCNIUTAHWA YYALIUXCS - Pa3BUTHE
Y HUX NpaKTUYECKUX YMEHUIA U HABbLIKOB NO M3YYEHWIO OKpYXatoulen cpe-
Abl N OXpaHbl NPUPOALI CBOEW MECTHOCTH, paioHa, kpas, hopMUpoBaHUS
Yy HUX OTBETCTBEHHOIO OTHOLUEHUS K NPUPOJAE, YTO ABNAETCA BAXHEWLINM
3NEeMEeHTOM B CUCTeMe counanbHbix OTHOWeHUN Oyayulero yenoseka.

OcCHOBHO Lienblo 3konorudeckoro obpasosanmns ABNAETCS Npeoaone-
Hue noTpebutensckoro nogxoaa K npupoae, npuberas Kk BO3AENCTBUIO
Ha BCE acneKTbi CO3HaHUA (Hay4HOW, XyA0XECTBEHHOW, HPABCTBEHHON U
npasoBON).

CopepxaHue 3konornyeckoro obydyeHus BKNIOYAET naeonormyeckue,
Hayu4Hble, HpaBCTBEHHO-3CTETUHECKUE, NMMYHOCTHO-MUPOBO3PEHYECKue U
NpakTUYecKne acnekToil.

Jkonornyeckoe obyyeHne 3HAUMTENBHO paclMpPAeT BO3MOXHOCTY
y4eBHO-BOCNIUTATENBHOTO BO3AENCTBUA HA YenoBeka B CTAHOBNEHUU U
pa3BuTK ero B3rNsaA0B Ha HEODXOAWMOCTb OXpaHbl NPUPOAHON Cpeabl.

ApkMu nokasarenamy 3KONOrMHEeckoro obpa3oBaHus, BOCNMTAHUA
M KYNbTypbl SIBNAETCA peanbHas AesTenbHOCTb yYawnxcsa: Heaonylye-
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HWUSI AeNCTBUIA, HaHOCAWMX yulep6 NnpMpoaHON cpeae, NOCUNLHLIM BKNag
B NPEOAONEHNE HeraTMBHbLIX BIMAHWIA HA NpUpoAy, pa3bsiCHEHUE U Npo-
naraHga 3akoHoB 06 oxpaHe NpupoAabl - BCE 3TO AONT KaXA0ro U3 Hac 8
Aene coxpaHeHus NpupoaHbix 6oraTcTs u octasneHuu Byayuum notom-
KaMm uuctoro Heba n BoAbl, NNOAOPOAHON NOYBLI, MHOroobpasue pacTu-
TENbHOrO U XUBOTHOIO MUpa.

NPEAUCNOBUE

TypKkecTaH - 0AVH U3 LeHTPOB ApeBHEl LuBUImM3auuu, rae onee Tpéx
TbICAY NET TOMY Ha3aj B Pa3NUYHHX €ro YacTsX BO3HUKMWN KPyMHble Oa-
3uckl: B 6accennax Mypraba u TagxeHa, B gonvHax 3epaBwaHa u Kaw-
Kazgapby, B HU30BbsAX AMyaapbu, B PepraHckon U TakeHTCKUX JonuHax
v ap. boratas n pasHoo6pasHas npupoga TypkecTaHa sBunacb OCHOBOW
ANS NPUBNEYEHUS BHUMAHWUA NYTELWECTBEHHWKOB, YYEHbIX U HaTypanu-
CTOB Mupa.

OrpomHbid 1o pasmepy u cBoeobpasubil No npupoae TypkectaH
sIBUIICA apeHol dopMupoBaHusa ocoboro knumara v cpeabl, rae cdop-
MupoBsanack ApeBHenwas ¢nopa v cayHa. 3a Honee yem cToneTHUA
nepuoa 3Aecb 3apoXganucb U pasBUBaNNCb PasnuyHble Hay4Hble Ha-
NPaBneHns No U3y4EeHno KOMIMEKCOB permoHa.

Llenb kypca “Okonorusa” - ocBeAOMNEHNE U O3HAKOMNEeHWe cnylare-
Nen C IKONOTUen pas3nuYHbIX NPUPOAHO-TEPPUTOPUANBHBIX KOMMIMEKCOB
apuMaHOW 30HbI, @ Takke C Npobnemamy U OCHOBHBLIMU 3KOMOMMHECKUMUN
HanpasneHuaMuy uccnegosanuii B TypkectaHe.

B HacTosulee BpeMs 3konorudeckue npobnembl ssnsioTcs Hanbonee
aKTyanbHeIMU Cpeau ecTecTBeHHbIX Hayk. Hayka “Okonorus” - ato Teo-
peTuyeckast OCHOBA PaUMOHANbHOIO UCNOMNb30BaHUSt NPUPOAHLIX pecyp-
coB U uUx oxpaHbt. Llens kypca “Okonorus” - hopMupoBaHue n cosep-
WEHCTBOBAHWE 3KONOIMYECKUX 3HAHWIA CTyaeHTos, OyaylwmMx 3KONoros,
yuutenen-buonoros, yuutenen-reorpacdos n pabotHukos coepbl oxpa-
Hbl NpUpOABbI.



I PA3QEN.
TEOPETUYECKAA IKONOrna

MABA1

KPATKAA UICTOPUA UIYHEHNA
nPUPOAbLI LEHTPANBHOWU A3UN - TYPKECTAHA

B HacTosiwee Bpemst nuTepaTypHbiX AaHHbLIX O TypkecTaHe orpom-
Hoe konuyecTeo. OHW NOCBSALLEHB UCNONbL30BaHWIO TeppuTopun Typa-
Ha, ropHow Yactu TypkecTaHa u ero npupoge. [epBble AaHHbIE O HapO-
Aax Ha Tepputopuu TypkecTana, nx Xu3Hu 1 obbivasx, 0 Npupoae 3Toro
Kpas npuBoAsATCH B ApeBHeN kHUre “ABecTa”, koTopas 6bina coctaene-
Ha 3opoacTpuiiiamu B koHLe |l n Hauane Il TeicaueneTra Ao Hawew 3pb!.
“Asecra” (kak “Byaaxuwn”, “[leHkapa” v Ap.) - penurno3Has kHura, ogHa-
KO B Helt Aaétca noapobHoe onvcarue CTpaH, CyLieCTBOBABLUUX MEX-
Ay Amyaapbén n Ceipaapbeit, nx npupoae, NpupoaHsIx BoraTcreax: ro-
pax, nyrax, pekax, rnybokux o3épax, BOAHbIX COOPYXEHUNAX, XO3ANCTBEH-
HOW AeATenbHOCTU Nioaen (3emnepenue, pol6ONOBCTBO, NYENOBOACTBO,
LUENKOBOACTBO), PACTUTENLHOIO U XXUBOTHOrO MUpa ¥ APYrUX NPUPOAHbLIX
pecypcax.

B VI B8. ao H.3. nossnaerca Coraninckas NMUCbMEHHOCTb, 3aTem
Xopesmckas, Pywakckas, baktpuiickas, YpxaHeHucemnckas nucbMeHHo-
cTW. B HanAeHHbIX MUCbMEHaX Takxke ONUCLIBAIOTCS HAPOAOM ux obbivau,
npupoaa v NpupoaHble BoratcTea (ANKUE XUBOTHBIE U CKOT, XU3Hb NiO-
Aen B neiyepax, B necax, Ha nobepexssx pek). HanaeHsl Takke nsobpa-
KEHVSA XKMUBOTHBIX U CLEHbI OXOTHI H2 KAMHSIX, cKanax, n3obpaxeHus Koc-
MOHaBTOB - B 40 kM oT ®epraHbl 0Kono ropoaa Hason u 1. 4.

O TypkecTaHe nucanu kutawuckue, ApeBHe-NepcuacKue, rpeveckve,
apabckve MecTHbie TypkecTaHckue yyéHble. Mx Tpyasl gonroe spems
0CTaBanucb HeM3BECTHLIMU ANS MUpa.

TypkectaH nanasHa bbin n3secteH Hapoaam Boctoka, Asuu n Eepo-
nbt. [epsbin NUCBMEHHBIN JOKYMEHT, YNOMUHAIOWWIA TypKeCcTaHckue re-
orpadmyeckve 3HaHus, oTHocuTes K VI-V Bekam ao H. 3. 31a bexuctym-
cKas HafNWCb, COCTaBNEHHas OT UMeHW nepcuackoro uaps Japus | Ha
NepcuACKOM, NamMCKOM U BaBUMNOHCKOM f3blkax, r4e ynomuHaiTcs Xo-
pesm, baktpua, Coravana, Mapruana, AMypapbs 1 Apanbckoe mope,
xpebTbt TaHb-LLaHs.

Ha ocHoBaHun OrpoMHoro komuuectesa cseaeHun epoaoT B CBO-
en kHure “Uctopus” (V B. A0 H. 3.) Bnepsble Ha3Ban [MpkaHckoe mMope
- Mopem Kacnuinckum, Paclumpunoch npeacTaBneHne ApeEBHUX YYEHbIX-
reorpacos o TypkectaHe nocne noxoaa AnekcaHapa MakenoHCKoro Ha
Bocrok (IV B. A0 H 3.). Onucaxue ero noxoaa NpUHaanNexuT nepy Appu-
ana (Il B. go H. 3.), rae npuBoANTCH xapakTepucTuka Amyaapeu, Coipaa-
Pb¥ 1 yKa3biBaeTCs, YTO BoAbl 3epadiuana TepstoTcst B neckax.

KpynHbiMyu Tpyaamu aHTUuHOW reorpacmvn sienstotes “leorpadms’
CrpaboHna (| 8. o H. 3.)- “EcTecTBeHHas uctopus” Mnurusa-crapuwero (| 8.
o H. 3.) n “leorpachms” Nronemes (H B. Ao H. 3.). CTpaboH, kak u Apyrue
rpevyeckne yyensie, npeacrasnsan Kacnuinckoe Mope 1oXHbIM 3anMeoM
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ceBepHoro okeaxa. o ero onucaHuio Okc-Apakc (Amyanapes ) - 6onb-
was peka, a c rop MHauu crekatoT peku Ox (ApTek), Okc v Akcapt (Cobip-
Aapbs), enagaowme B Kacnunckoe Mope.

Mronemen 6onee noapobHo onucan reorpacduio TypkectaHa. OH B
CBOEM HayuHOM Tpyae ynomuHaeT peky Onkapg (Tapm), 6onbuion mepu-
avancHbih xpebeT Nmayc (Mamup), ctpany Komegnos (Tuccap), AHTUOKMO
(Mepg). MTonemeit ynomuHaeT ropbl Kacnunckue n Imoanc (KyHb-JlyHb 1
'wmanaw), a Ha cesepe - Aykcakunckune u AHHubckme ropbl (TaHb-LaHe).
Ha kapte lNTonemes Ha BocToke oTMedeHbl B Cepuke u 3emne cakos OT-
Topokopckuli (Cepckui) xpebet, ApkeHT U XoTaH, a AkcapT umeer uc-
Toku Ha tore TypkecTaHa, Ho Apanbckoe Mope He ykasbiBaeTcsi. [JaHHbI-
MU ApeBHUX reorpados o reorpadcum TypkectaHa nonb3osannuch y4éHoie
MUpa B TEYEHUE ThICAYENETUNA.

OueHb LeHHble aaHHble 0 reorpacun TypkecTaHa npuBOAAT KUTan-
CKWe nyTewecTBEHHUKU. [epBbiA 13 Hux Bbin YxaH Llans, koTopbil BO
Il B. fo H. 3. nepecék TsHb-LUakb n noseunca B PepraHe, oTkyaa OH No-
exan B Kanrioit (Xope3m). AMypapbio oH Hassan [yw-Llyi. Mobbiean B
Baktpuu. On TpuHaauaTe NeT CKUTancs No pasHbiM cTpaHam Asuu. B pe-
synetate Yxad Llanb cobpan orpomHbI reorpaduvydecknin marepuan o
cTpaHax Asuu. Ero nyTtewecTtsne nonoxuno Hadano MHOrMM mMapuipy-
TaM KUTalCKuX Nocrnos, TOProBUEB 1 Nonkosoaues B TypkecTaH. Tak, B |
8. B TypkecTaHe nobbiBan kutainckuit BoeHadanbiuk bane Hao, mapupy-
Tbl KOTOpOro Npoxoaunu Yepes baktpuio, Corgnany u Mapduto. Tam xe
npoxoaunu Toproesie Nyt u3 Kutas s Pum.

LlenHble 3anucy o nyTellecTsuu B TypkecTaH OCTaBWI KUTaNCKUA MOHax
Cwuarb UzsHb (VI B.H.3.)- OH coBepLunn orpoMHbIv NyTb Yepes TypkecTaH o
Urauv v oBpaTHO U cocTaBum OTHET O NPOAENAHHOM NYTELECTBUM, MOMHbINA
UEeHHbIX CBEAESHWA O ManoOun3BECTHbIX CTPpaHax Asuu, UX Hapodax v O npu-
poge. MNytewectsue Cuanb LizsHa npogomkanoce 16 net. 3a aToT nepuoa,
OH MNO3HAKOMUIICS C NPUPOAOIA rPOMaaHoI U TpyaHodocTynHo Asuu. Mocne
Hero Ha Mamupe 1 TaHb-LUaHe NnobbiBan ewé oauH KUTANCKUIA NyTeLleCTBER-
HWK, HO OH He OCTaBWUM ONUCaHUIA NOCELUEHHBIX UM CTPaH.

Opyron xutanckuit moHax YaHb YyHb noboisan 8 CamapkaHae, 3a-
nagHee Amygapsu 1 B banxe v octaBun CBOW AHEBHMK C O4EHb LIEHHbI-
MU AaHHbIMK.

B VI-VIl BB. B TypkecTaHe rocrnogcrBoBana Corgunickas Kynstypa u
npouseTana Toproens, pemécna, semnegenve. Ctpaxa Corg asnanach
NocpeAHUKOM U CBA3bIBAIOLUM 3BEHOM MEXAY 3anagHbiMU U BOCTOMUHbI-
MU CTpaHamu. B gpyrom kynsTypHoMm ovare TypkecTaHa - Xopeame, bbina
cosgaHa boratenwas nuTepaTypa O PasNU4HbIX HANpaBnNeHWsX Haykw,
Ho B VIl B. oHa Bbina yHnuTOoXeHa apabckumun 3asoesatensiMm,

B koHue VI B. TypkecTan ucnsiTan HawecTeue apabckux 3aBoesaTe-
nei. B nosgHenwel apabcekon reorpaduyeckon NuTepaType MOXXHO Haw-
T MHOTO AaHHbIX No reorpadmu MosepaHHaxpa, O ero 3emnsx, nexa-
WKMX Mo Ty CTOPOHY AMyAapbn, HapoAax U CTeneHn passuTus semnese-
VKA, 0 pacTEHUAX U XMBOTHbIX, PEKaX U 03&pax.

An-banxwu coctasun “OnucaHne MycynbsmaHckux obnacren Typkecta-
Ha’. Ero reorpadudeckue onvcaHus gononHun reorpad u3 dapca An-
UcTaxpu.
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Xope3mckuii maTeMaTuk U acTpoOHOM, ocHoBaTenb anrebpbl Myxam-
maa M6x Myca An-Xopa3muii ABNAETCA poAoHaqYanbHUKOM apabckon v
TypkecTaHckon reorpadun. An-Xopasmuin poguncs 8 780 rogy B Xopes-
me. OH pabotan B bargage B “Akagemum - Mabmyna” n B 847 rogy oH co-
ctaeun “Kuury 06 nsobpaxennu 3emnun” (unu “Meorpacmio”), rae cocrae-
neHbl kapThl 3emny, Heba Ha OCHOBaHUWM COBCTBEHHbLIX AAHHbIX U AaH-
HbIX Y4€HbIX BOCTOYHbLIX CTpaH. B aaHHoM kHure ykaabiBaetcs 637 Hace-
NéHHbIX NYHKTOB U reorpacdus 209 rop. Kpome Toro, ykasaHbl Nontoca, k-
BATOP, OKE€aHbl, KOHTUHEHTbI, CTPaHbI, CTENW, MYCTLIHW, Neca, XUBOTHbIE
¥ pacTenus, npupoaHble GoratcTea U T. 4. An-Xopasmuid 0bobuiun aax-
Hble MHAWINCKUX, apabCckux n rpeveckux y4éHbix No MaTemartuke, reorpa-
dun 1 Apyrum Haykam. Yuénbi ymep B baraage B 850 roay.

B IX-XIIl BB. reorpachust u ganHble o npupoge TypkectaHa oboratu-
nucb LeHHbiMn pabotamn Maxmyaa Kawrapu (*[leBoHu nyratuT TypK').
Axmaga M6k Hacp XKanxonu (810-912 rr), Aby Hacp dapoby, Aby Pai-
xoH bepynu, N6H CrHO 1 ApyriMuY yuéHbIMK.

" Maxmya Kawrapwv B cBoém guBaHe noapoBHO onvckIBaET NPUPOAHbLIE
SIBMEHUS, OXOTY, )XMBOTHOBOACTBO, CaJOBOACTBO, 3emneaenne, a Takke
NPUBOAUT Ha3BaHUA XULLHLIX 3Bepel (KpacHbIR BONK, NEB U Ap.).

Aby Abaynnox Myxamman nbn Hacp XamnxoHui poavncs B byxape B
770 roay n ymep 912 rogy Bo BpeMs 3emnertpsacenuns. OH 6bin yuéHbim
wwvpokoro npoduns. Ero kuura “Kutob yn maconuk sa mamonux” (“Pac-
CTOSIHMA U cTpaHbl”) 6bina Hanucana B 911-912 rr. B gpyrux ero Tpyaax
ynomuHalootcs npupoaHble 6oratctea TypkecTtana, WHauum, Kutas, Llen-
noHa n Upana. OcobeHHO LeHHbI ero CBeAEHUs 0 pOCTe, pasBUTUN U pac-
NPOCTPAHEHUN XNBOTHLIX U pacTeHUA 3TuX cTpaH. [oatomy knura “Pac-
CTOSHVA 1 CTpaHbl” Hbina LUeHHEeNWUM PyKOBOACTBOM B TEHEHUE MHOMX
cronetuii. B ganHown kkure M6H Hacp XKarxoHu npMBoanT AaHHbIE O pas3-
NNYHBIX 6ONE3HAX U O MECTHbLIX NIEKAPCTBEHHBIX PACTEHUAX U XKUBOTHBIX,
1 06 ux ponu B NevYeHUn Toro unu uHoro sabonesanus. Kpome Toro, oH
yKaabiBarn, YTo KOWkKW, cobakn u apyrue AoMallHue XUBOTHble cnocob-
CTBYIOT pacnpoCTpaHeHuo nHpeKUMOHHbIX Bone3dnen. Kpome Toro y4é-
Hbi ONUCLIBAET pasnuUyYHbIe NPUPOAHbIE SIBNEHVN: NUCTONA/ AepEBLEB,
BblfleneHue CMoNb! AepeBbAMU, MEHbLLIEE COAEPXaRue kucnopoaa (Bo3-
Ayxa) B BbICOKOTOPHbIX PailoHax U T. A.; Peakue NpvpoaHbie NamsaTHUKA.
3TV paHHble YYEHOTO OYEHb LiEHHbI B CPABHUTENBHOM M3yYEHVWN NPUPOA-
HbIX PECYPCOB, PAaCTUTENBHOCTU M XUBOTHbLIX TypKecTaHa.

Aby Hacp Myxammag W6 Yanyk N6H TapxoH ®apobuin poanncs B
873 rony B ropoae Y1pap (HbiHe ®apof). B 1oHoweckue roasl oH Nobbi-
san B TawkenTe, CamapkaHge, Byxape v 3atem B 30-e roap! IX Beka o6o-
cHosancs B Jamacke. OH B coBepuleHcTBe Bnagen apabckum, nepcua-
CKVM, rpedeckum asbikamun. OH Bbin y4&HbIM, NO3TOM, MY3bIKAHTOM, ne-
kapem, punocodom, nutepatopom. Ero nepy npuHagnexuT Gonee 160
Hayu4HbIX Tpyaos. Cpean Hux “flekapcTBa MHAUM 1 nekapcTBEeHHbIE pac-
Tenus”, “O zemnepenun”’, “O NPOUCXOXKAEHUN HAYK U MX X3paKTEPUCTH-
ku", “Cnoso 06 opraHax X1BOTHbIX", “B3anMooTHOLWIEHUS Mexay ApUcTo-
Tenem u laneHom” n ap. Mpu aHanu3e ecTecTBeHHbix Hayk ABy Hacp
dapobu oTmeyan 3Ha4EeHUA MUHEPANOTKA, XMBOTHbIX U PACTEHWN, a XKn-
BOTHbIA MUp Aenun Ha ABe rpynnbi: NEpBas - AyMalowme, mbicnsime
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1 BTOpas - He CNOCOBOHbIE MbLICNUTL, @8 YENOBEYECKMI OpraHu3M OH BU-
aen yenon cuctemon. lNpoucxoxaeHue YenoBeka y4€Hbl CBaA3bIBaN C
XMBOTHbIMW. [0 ero MHeHUIo Npeakamn Yenoseka Obiny XuUBoTHbIE. JTa
uaes bbina obocHosaHa Aby Hacpom ®apobu HGonee uem 3a 800 net ao
Yapns3a [JapsuHa.

C Apyron CTOpOHbI, MPY aHanu3e OpraHoB XWBOTHLIX OH 0coboe BHU-
MaHue yenun oTCYTCTBUIO peyeBor CNOCOBHOCTHY - MepBOA CUTHANbHOM
CUCTEMBI, @ Y YenoBeka pasBuTasi pedeBas cnocobHOCTb- BTOpas cur-
HanbHasa cuctema. 370 OTKpbITUE BbiNo caenano u obocHosaHo Ha 1000
NEeT paHbLue, YEM OTKpbITUE pycckoro cuaunonora . M. CeyeHoBa.

Mpu ananu3e ecTtecTBeHHbIX HayK, ocobeHHO npupogoseaeHusi, AGy
Hacp ®apobuin ocoboe BHUMaHu1e yaensn ecTeCTBEeHHOMY OoTBopy opra-
HU3MOB (BWMAOB), @ OT PYyKW YenoBeKa y pacTEHUN U XKUBOTHbIX MPONCXO-
OUT UCKYCCTBEHHLIN oTOop BuAoB. 3a 1000 neT go Y. JapeuHa oH co3aan
yHAaMeTansHyo ocHoBy Buonorun. Kpome 3T0ro, Matepuio oH cyuTan
NEPBUYHON U T. A.

Aby Hacp ®apobuit 3aHuMancs 3TUKon, NCUXonoruen, npupogoseae-
HUEM, NEPEBOAUN TPYAbl FPEYECKUX YHEHBIX, NUCan No UX Tpyaam u3no-
XeHusi. Benukunin yuéHbin ymep B 950 r. B ropoge [lamacke.

PanxoH Myxammaz nx Axman ans Bepyuui poguncs B 873 1. B
ropoae Kuat (HbiHe I. BepyHu) B Xopeame. OH Bbin 3HUMKNONEAUYECKAM
YYEHBIM - UCTOPUKOM, aCTPOHOMOM, (h1NOCOOM, NMUTEPATOPOM, A3LIKO-
BeaoM, 3THorpacoMm, matemaTukom, reorpacdom, reogesvcToM, Kapro-
rpacgom, meteoponorom, U3nKoM, nekapem, npupoaosedom u T. 4. MNo-
cne cebs oH octaBun 6onee 150 Hay4HbIX Tpyaos. B cBoux Tpyaax oH
npoeoaun AaHHble 06 nckonaemblx NPUPOAHLIX BoraTcTeax, NekapcTBeH-
HbIX PACTEHUSIX, O XXUBOTHbIX U UX CE30HHbIX U3MEHEHURAX, NepPeYncnan
Ha3BaHWA NeKapcT8 W NEKaApCTBEHHbIX pacTeHwult Ha apabckom, rpeve-
CKOM, UHAWACKOM, (papcu, XOpasMui, Cyravi, TOPKCOM U ApYruX A3biKax.

Kpome Toro, oH Ha 900 net panbwe Y. [JapuHa OTKpbIN €CTECTBEH-
HbIA U UCKYCCTBEHHBLIW OTOOP oprannaMoB, OH OTMeuaeT, 4To pa3Hoobpa-
31e pacTeHMI N XUBOTHBLIX CBA3AHO C Pa3nUYneM Knumara, T. €. C U3me-
HEHWEM NOBEPXHOCTH 3eMnK, eé KNMMaTa, USMEHSRETCA PaCTUTESbHbIV U
XKMBOTHBIM MUp. OH yKasan, YTo HW oAHa YacTb 3eMnu He NokpbITa oan-
HaKOBbIMU PACTEHUSAMU U XUBOTHbIMU. 3T faKHbie y4éHbIM Buinn co-
Opatbl ¢ TeppuTopun Typkectana, Adranvctaxa, VipaHa n Muaun. Ero
Mbicnu, cobpaHHble AaHHble 0006LEHbI B KPYMHBLIX Tpyaax, Takux Kak
“Teogesns”, “XunwaucTan”. “Munepanorus”, “Caitgona’, v gpyrue. Tonb-
ko B knure “Cangona” astop npusoguT 1116 Buaos nekapcrs, U3 Hux 750
pacTutensHoro U 101 X1BOTHOTO NponcxoxaeHus. Kaxaomy snay Aaér-
ca noapobHoe onucaHue: rpynna pacTeHU Unu XUBOTHbIX, HOPMa, Bbi-
coTa MecToobUTaHMs, CE30HKOCTL M Kakyto 4acTb HeobBxoanmMo UCnornb-
30BaTb NPW NEYEHUN, BIUSHUE YCNOBUI Cpeabl Ha PoOCT, pa3suTue K pac-
NPOCTPAHEHWUE TOTO UMK UHOFO OpraHuaMa U T. 4. Benukun y4éHbit ymep
8 1048 r. 8 . [a3ka.

Saxupunaave Myxamman Bobyp (1483-1530) 8 CBOEM UCTOPUYHECKOM
Tpyae “BobypHoma” onucbiBAeT UCTOPUID, COLUAnbHO-3KOHOMUYECKUE
yCNnoBWS, NpUpOAY, 3THOorpaduio. reorpacmyueckue ocoberHocTu Typke-
ctaHa, AdraHucrtaHa u MHavu, reorpauyeckoe nonoXeHue ropoaos,
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HacenéHHbIX NYHKTOB, PeK, 03ép, rop, Necos, nacTbuLy, NyCTbiHb, pacTu-
TEeNbHbIA K XUBOTHLIIK MUP 3TUX cTpaH. B cBsaan ¢ atum “BobyprHoma” oT-
HOCUTCA K KpynHbiM uctopudeckum dBuoreorpaduyeckum Tpyaam. Bero-
Ay, rae oH nobbiBan, onucbiBan pacTeHUs U XXMBOTHbIX, UX MecToobuTa-
HUA, hopMy, CE30HHOCTDL, B ropax NoApobHO onuckiBaeT apyossie neca,
UX YCNOBKA Npou3pacTaHus, CBA3aHHble C CypoBbIM knumaTtom rop. Ha-
3BAHWS PaCTEHWIA U XXMBOTHBLIX OH NPUBOAUT HA MECTHOM AuanekTe u Ha
Apyrvx sasbikax. Janee oH nogpobHO onuckIBaET ANKUX XUBOTHbIX (3MEN,
NbBOB, BONKOB U ApP.) U UX TUNbI NUTaHuA. Bonbluoe 3Ha4veHne OH Npuaa-
€T NTUUaM, X Pa3MHOXEHWIO U MUrpauwnK.

[Mpw onucanum Toro unu nHoro mecta bobyp, B nepsylo oyepeasb, 06-
paluan BHuMaHue Ha reorpacduyeckoe nonoxeHue, Npupoay, Knumar, no-
ygy U Bofoémbl. Ocoboe BHUMaHve obpallan Ha NNOAOPOAUE MOYBbI,
OpoLaeMoCTb 3€MNUN, BOAHOCTb PEK U POAHWNKOB, TUMNbl NCKONAeMbIX No-
ne3HbIX pecypcoB (Keneso, Medb, CBUHEL|, 30M0TO, AparoyeHHbIe Kam-
HW).

Bobyp sasnsieTcs OCHOBONONOXHUKOM WAEN OAHOACMBLHOCTU U ABY-
AOMNBHOCTU pacTeHut, U3yunn cnocobbl Ux onbineHns. 3To noyTu Ha 350
neT paHbule, Yem esponeickue yyéuble. OH co3gan npekpacHble canbl,
yka3an Ha HeobxoAUMOCTb OXpaHbl NecoB, peaKkux pacTeHNA U XKUBOT-
HbIX. OH 06beanHUN pasobwénHyo MHaMK 1 co3nan eauHylo tMnNepmio
B Mhauu. OH poauncs 8 1483 r. B AHavxaHe 1 ymep B 1530 1. 8 lenw.

Cynton Banxuit (ymep 8 1573 r.) octaBun nocne cebs ueHHeWwyto
krury “COOpHUK yansutenbHbix cobbiTvin”, KOTOpyto 3akoHyun B 1565 r.
Knura coctonT uz 20 rnag, rae NpUBoaaTCs AaHHble 06 aCTpoOHOMUK, OKe-
aHax u Mopsix, cTpaHax u ropoaax, 06 0COBEeHHOCTAX pasnuyHbIX MecT-
HOCTEN W ecTecTBeHHbIX cobbiTusx. MoapobHO onucbiBaOTCA pacTeHns
N XMBOTHble, ux 0Bpa3s Xu3Hn n mectoobutaHus kaxaon reorpacude-
CKOW MECTHOCT®, MUHepansbl, AparoueHHble kaMHu. Kpome Toro, nouTu
Ha 300 net paHbLue, Yem eBponenckue y4éHble OH onucan XM3HeHHbie
hOpPMBI pacTennit, a Takxe ykasarn, YTo OHVW AenATcs Ha Tennonobviebie
n xonopontodbuesie (xonoaocTonkue) BuAbl, YTO ABNAETCA 3KONOrvye-
CKUM noaxopom. A pasgeneHune pacTeHuit Ha UBeTyLluve, HelBeTywme n
Ha (BOAOPOCNU) BOAHbIE PACTEHWUS ABNKIOTCA CUCTEMATUYECKUM NOAXO-
A0M, 4TO TaKkke 6bino caenano Ha 300 neT paHblie, YeM eBPONENCKUMU
y4éHHbIMu-cuctematukamu. OcobenHo noppobHo OH onucan Tponuue-
ckune u cybTponuyeckne Buabl PacTEHUA U X OTNINHUTENBLHBIE NPU3HAKW.

Maxmyn_ by Banu (1595 rona poxaenvs) poguncs B ropoae bBanx.
OH 6bin dnnocodom, nekapem, npupoaosenom, reorpadom. OH Hanu-
can ueHHenwyio kHury “Cekperbl Mopen”, KoTopas NOCBsLLEHa NCTOPWU,
acTpoHomuu, reorpacumn, reonoruu, muHepanornn, Botanunke, 30o0n0ruy,
MeautivHe, semnegenuio v 1. 4. Maxmya wbd Banu nytewecrsoean no
Teputopun MaeapoyHHaxp, Kawrapuit, Kunuakckum ctenam, Uuaun, Ad-
raHucraHa. B pesynstate oH onucan 6onee 100 ropogoe, 30 pexk, 20 rop,
nx reorpacu4ecKkoe NonoxeHne, Npupoay, KNMMar, NpUPoAHbLIE pecypchbl,
nonesxble nckonaemble, pacTeHUs U XuWBoTHble. OH NPMBOAUNT AaHHbIE O
180 snpax MnHepanos, AparoueHHbIX KaMHAX, ONUCLIBAET UX TUNbI, Me-
cTo obHapyxeHus, cnocobsl nepepabotkun. Janee Maxmyn ubn Banu 8
CBOEM Tpyade nuweT o 30 copTax AblHb, @ Takke O Caf0oBOACTBE, BUHO-
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rpafoBoAcTBee, osole-baxyeBbix paboTax, XUBOTHOBOACTBE, WENKOBOA-
cree, 3emnegenuu U T 4. OdeHb Bonbiloe BHUMaHWe B Tpyae YYeHOro
yaeneHo (406 crateit) paCTEHUAM U XKUBOTHbLIM.

MHOro UHTEpPECHbIX A3HHBLIX O NeKapCTBEHHbLIX PACTEHUSX WU XKWUBOT-
HbIX NPUBOAUNU B CBOUX TPyAax Benukue y4yéHble-Meaukn cpeHeBeKo-
Bbsl, Takue kak Aby bakp ap Pa3u (865-935), ABy Anu uub Cuna, Haxu-
6ytavn Camapkanau, Wapadytann ABy ABaynna Ainnoku, 3anHyTauH
ABy NEpoxum [xypaxaHn n MHorue apyrue. OavH n3 seHeurmaHckux ny-
TewecTaseHHUKoB B KoHUe XII B. npowén us Nranuu yepes Nepcuio u Na-
Mup, B Kutanckuu TypkecTtaH n Kntan. Ero onucaHusa npuypoueHs! K Tep-
putopusam BocrouHoi u LlenTpansHo Asnn. OH KkpaTko xapakTepusyer
Bapaxwat u Mamup, rae otmevaert, 4yTo Hegpa bagaxwana 6oratel py6bu-
Hamu, cepebpom 1 3o0MoTom 1 T.4.

B X1V 8. Amup Temyp (1336-1404) ocHoBan MOLHYIO UMNEPUIO, B KO-
TOPO# 3HAYMTENBHO YBENUUYUNOCH BUAHUE TIOPKCKUX HAPOAOB Ha X035~
CTBEHHYIO W MONUTUYECKYIO XM3Hb TypkecTaHa. B 1403r. ucnanckmin no-
con loH3anec Knasuko, npubbiswui B CamapkaHg, 6bin nopaxéx senu-
Konenuwem ropoaa, ero cagamu  BUHOrpaZHukaMm, MHOIonNlAbLEM, OXna-
NEHHON TOProBrnemn N XopoLUO HanaXeHHbLIM BOAOCHabXeHneM.

B nepson uerBeptu XVII cronetns Kacnuiickoe mope u TeppuTto-
pusi TypkectaHa nonagaloT B YUCNO palioHOB, WHTepecoBasluux Metpa
| n ero npaeuTenscTeo. B cBA3n ¢ aTum MNéTp | HanpaenseT pa3seabiBa-
TenbHbIA OTPAA NOA BUAOM HayYHOWN JKCMeauuUnn C LENbIo paclunpeHuns
V yrnybneHus 3Hanui o npupoae yka3aHHbix panioroB. B 1714 r. otpag
A Mepkacckoro Hanpaeurnca n3 AcTpaxaHu K BOCTOYHOMY nobepexbio
Kacnua u panee Ha Amyaapbio. OHK Npou3BoAWNIN KapTUpPOBaHUe N onu-
caHue ykasaHHbix Tepputopuir. B 1731 r. L. K. KpeinoeeiM no matepua-
nam M. [ly6poeuHa Gbina cocraeneHa kapTta ¢ n3obpaxeHvem Kacnwi-
CKOro 1 ApanbCKkoro mopei, ¥ Bnagaiowmii B Apan Amygapeu u Cbipaa-
pbu, ¢ 30 HacenéHHbIMK NyHKTamu. Mo 3Toi KapTe MOXHO BblINO nony-
YUTb NpeacTasnexHve o penbede NpuapanseKot TeppUTopun.

B koHue XVIII u B Hayane XIX B. ¢ TOproebiMK KapasaHamu v Aunno-
MaTU4ECKUMU MUCCUAMU B TypkecTaH OTnpasnsaninch cneumanuncTbl rop-
HOro gena. reofesvucTbl, BOSHHbIe Tonorpadbl U OTAENbHLIE €CTECTBOU-
cnbiTatenu. x onucaHus paclwvpunu npeactasneHus o penbede, rv-
aporpadun M knumarte nycrbiHb Betnak-Jana, MooHkyM, Kusbinkym n
aonuH Amynapei, u Ceipaapbn. B nepsoit nonosuHe XIX 8. akcneauum-
OHHble uccneposanua A. . Bytakosa npoBoAunivU KOMMAEKCHOE U3yue-
Hue Apansckoro mops, AMyaapbu u Cbipaapbu.

Bo BTopoi nonoeuxe XIX B. 6bin0 opraHn3oBaHHO nayvernne Typau-
CKOW paBHUHbLI. AMyaapbUHCKana akcneauuus (1873-1875) saHumanacs
nsydeHunem obLmMpHoi Tepputopun Kapakymos, Hu3oBuin AMyaapem, 3a-
napHoro Y36os. Bbinu nponoxeHbl MapwpyTbl B Mexaypedbe AMyaapbu
u Cblpaapbiy, B nycTbiHio KeiabinkyM, k Camapkanay v TawkeHTy. Apano-
Kacnuiickas akcneguuus nsyyvana Kacnuickoe mope, €ro BoCTO4HOE No-
Hepexbe, MaHruwnak u Yctiopr. B pesynsrate 6binv BbIIBNEHbLI NPUPOA-
Hble YCNOBUS U pecypcCbl 3TOW HU3MEHHOCTWU, e€ reonorudeckoe CTpo-
eHue, reorpadus, KnMMmaTuyeckne 1 reonoro-noYBeHHbIe 0coberHoCTH
U3y4YeHHOro panoHa.
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B 1886-1888 rr. nsyueHunem Ysbos n Kapakymos saHunmancs B. A. O6-
pydes. OH ycTaHoBuUn, 4T0 Neckvu KapakxyMoB UMEIOT HEMOpPCKOe, a annio-
snanbHoe npoucxoxaenve. J1.C. beprom (1900-1906) petanbHo 6bIN0O
n3yveHue Apanbckoe mope.

B pesynbraTe MHOrOMMCREHHBLIX HAay4HbIX 3kcneanunin 6einn oceelle-
Hbl hn3nko-reorpadmnyeckoe nonoxeHne TypkecTaHa, camMobbITHOCTb
3TOr0 Kpas, Kak cCamoCTOATENbLHON NpupoAHon obnactu, Beinu yctaHos-
NeHbl 3aKOHOMEPHOCTU pacNPOCTpaHeHUs PacTUTENLHOCTYN U XKUBOTHOO
Mupa. A Takke 6ol BbiABNEHbI BLICOTHAA 30HANbHOCTL, CBOEOOPA3HbLIA
3KONOTUYECKWIA PEXNM rop U PaBHWH, TUNONOTNSA NYCTbIHL, MPOUCXOXAEe-
HWE NyCTbiHb 1 CTENW, U BNUAHWE AEATENbHOCTU YenoBeKka Ha NpupoAay.

B Havane XX B. nponcxoauT pacwumpeHue u yrnybneHue wusyde-
HUA npupoabl TypkecTtaHa. OcobeHHO LWMPOKO pa3smBaloTcs OU3UKO-
reorpacgmyeckne, novyseHHo-60TaHMueckne, knumarudeckue wuccneno-
BaHWA, @ Takxke WUCCNeAoBaHWA BOAHLIX PECYpPCOB B CBSI3W C pa3BUTU-
eM cernbckoro xo3sauncrsa. mybokoe, cuctemarmyeckoe u NNaHOMepHoe
n3yyeHve NpMpoAaHbIX YCNOBUIA, U pecypcos TypkecTaHa umeno reorpa-
huvecknin xapakrep B CBA3N ¢ paspaboTKOW akTyanbHbIX HAPOAHOXO0351 A~
CTBEHHbLIX Npobnem rno 3emneycTpoWCTBY, OpollaeMoMy 3emnenenuio,
nacTbuWHOMY XWBOTHOBOACTBY, NOUCKY HOBLIX NPUPOAHLIX PECYPCOB *
T. A.

B pesynbrare nouseHHo-6oTaHUYeCKkUX UccneaoBaHnii paclumpunnch
npeacrasneHus o npupoae TypkectaHa, 6bin paspaboTaH kpyr BONpocos
no reorpacuv n reHeaucy no4vs, ONNUCaH HOBLIW TUN NOYB - CEPO3EMBI.
Bbina BeifBNeHa cneuudmnka npouecca noysoobpa3osBaHns B NecHaHbIX
M TUNCOBbBIX NYCTLIHAX U B XONOAHON nycTbine BocTtouHoro MNamupa (C.C.
HeycTpyes).

B cocrase nouseHHO-BOTaHUYECKUX CTPEMUTENBLHO Pa3BUBAIOTCA re-
oboTaHnueckMe uccneaoBaHus, fAe aHanu3 pacTUTENbHOro NokpoBea
OCYLIECTBNAETCA B CBA3N C YCNOBUAMW Cpeabl, penbedoM, KNMMaTom K
NoYBOW.

Wnuynatopom passnTvs MHOTMX HOBbLIX Hay4HbIX naen ctan CpeaHe-
asuarckuit [ocynapCTBEHHbIA yHuBepcuTeT (HbiHe HaumoHanbHbIA yHU-
BepcuTeT Ysbekucrana um. M. Ynyrbeka) - KpynHbiiA LIEHTP HayYHbIX MbIC-
new TypkecTaHa, KOTOPbIA OpraHW30BbLIBAN KOMNMEKCHbBIE AKCNeAULMIA NO
n3yyenwio LiedTpansHoro Kapakyma, Keiabinkyma, bernak-Oanel u Namu-
pa.

B pesynbrate BO3HMKNO 3xonoro-reorpachuyeckoe Hanpasnenve u
akonoro-reorpacdmuyieckas wwkona Kawkaposa-KoposuHa. [naBHbIMU Le-
nAMM WKonbl BuINK K3yYeHne akonoruu naHgwacTos TypkecrtaHa, 0co-
BEeHHO MX CTPYKTYpbl, (DYHKUMOHMPOBAHMUS, OUHAMUKM WU 3BOMKOUMK, a
TaKKe cuctemaTuyeckuin coctas, bmonormyeckas CTpykTypa BUAOB U UX
pa3nuuva B pasHbix mectax obutanua. [. H. Kawkapos B cBoux Hayu-
HbIX TPYAAX aHANU3NPyeT B3aUMOCBA3N 1 B3anmoobyCrnoBneHHOCTN KOM-
NOHEHTOB W 3NEeMeHTOB NaHawadTa, u3yuun obmeH BeWECTB N SHEPIUM
Mexay ero cocTasHbIMK YacTaMu (Nuulesble cBasn 8 BuolieHosax), ocee-
TUN BONPOCHI reHesnca n asoniouun nanawadtos LieHtpansHoro Kapa-
Kyma W BbICOKOrOPHbIX NYCTbiHb TaHb-LUansa. [pn atom BbiscHun ponb
KnuMatuyeckux, apadudecknx v Guotudeckux caktopos B hopMmUpo-
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BaHWU 1 pacnpegeneHuu TypkecTaHCKuX eCTecTBeHHbIX NaHawadTos 1
yKasan Ha ponb aHTPONOreHHbIX Bo3aeicTeun Ha naHawadThl.

W3 akonoro-reorpaduyeckoro HanpaeneHus BbIAENSIOTCS CaMOCTONA-
TenbHble 3KONoro-300N0rMyeckne, 3Konoro-puToLeHoNornyec-

Kue rugpoakonornyeckue wkonbl. [lepsylo 3KONOro-30010rM4ecKyto
wkony sosrnasvnu [.H. Kawrapos u ero yuyenuk T.3. 3axngoe ¢ ux no-
cneposaTtensimn. B pesynbrate ux uccnepoBaHuii boinm co3gaHbl Kanu-
TanbHble Hay4Hbie TpyAbl, Takve Kak “YKusoTHbie TypkectaHa” (1931),
“Cpepna un obwectBo (ocHoBbl cuHakonornv)” [. H. Kawkaposa (1933),
“BuoueHosbl nycTbiHvm Knsbinkym” T.3. 3axuposa (1971) n apyrue Hayy-
Hble TpyAbl. [napoakonoruyeckyio wkony passuesan A. M. Mysaddapos,
€ro CoOpaTHUKN N YY4EHUKMN.

B coszpgaHun opurMHanbHOM 3KOMNOoro-puUTOUEHONOrMYECKOM LUKOMbI
akTueHo yvactsoBanu E. T1. Kopsun, M. I MNMonos, M. B. Kynbtnacos,
K.3.3akupos, W. N. lpanntoe, H. T. Hevaesa, N.H. Oe4nHHukos, H.B.
Masnos, Y. M. Mamatkynos, 1. K. 3akupos, O.X. XacaHos, H.1A. Axxuru-
TOBA U UX y4eHUku. B Tpyaax aton wkonbl Bbinu oceeuleHbl hnopuctude-
CKMI COCTaB pacTUTENbHOCTW Pa3nunyHbIX perMoHos TypkecTaHa, pa3Bu-
TWe 1 pacnpegeneHvie pacteHnii B pasHbiX 3KONOFMYeckux cpeaax, boinu
BbISIBMEHbl paCTUTENbHbIE pecypebl U T.4. B pesyneTate nnogoTBOPHON
paboTbl y4€HbIX-BOTAHNKOB 3KONOro-OUTOLEHONOMMYECKON LWKONbI B UX
Tpyaax 6binu ocBALWEHb! NOYTWU BCE OCHOBHbIE BOMNPOCHI HOTaHUYeCKoro
HanpaeBneHus, a UMEeHHO: U3yYeHbl COCTaB, NPOUCXOXAEHNE U UCTOpUS
pa3suTna rnopbt, 3aKOHOMEPHOCTU CIIOXEHUSA 1 coBpeMeHHon audde-
peHuunauun pacTUTenbHOCTY, npobnemeb!l  reoboTaHu4eckoro
panoHupoBaHusa, BONpPOCHl knaccudukauum 1 TUNONOrMN pacTUTENbHO-
CTW, UccnenoBaHns NacTbuLL U CEHOKOCOB U huTOMENnopaLun NyCTbiHb.
Ycnewto 6eina paspaboTtaHa akonoro-reobotaHnyeckan opueHTauus Bo
BCeX HanpasneHrusx BoTaHn4ecknx nccneaoBaHnii.

Hauunnas ¢ 1930 r., nocTeneHHo pa3svBaercs nsydeHwe ruapobuono-
UK pasnuuHbix Bogoémos TypkectaHa. [1o 3Toro 6b6inM OTPLIBOYHbIE M-
apobuonoruyeckue AanHble, He AaloLwwmne NoMHOro NpeacTasneHns o Bo-
OHbIX OpraHu3max pek, 03ep v Apyrux BOJOEMOB JaHHOIO PErnoHa.

C uenbto AeTanbHOro M NNaHOMEPHOrO U3yHEeHWUst cocTasa u pacnpe-
[eneHns BOAHbIX OPraHU3MOB Pa3fUyYHbIX eCTECTBEHHbIX U CBA3AHHbIX C
HUMM UCKYCCTBEHHbIX BOAOEMOB TypkecTaHa bBbinv opraHn3oBaHbl MHO-
ro4MCNEHHbIE HayyHble dKcneauuuu,

OaHy 13 nepBbIX 3KCreanurin Bo3rnaesun npenogasatens kadenpbt
6oTtaHukn depraHckoro negarorudeckoro nHcTuUTyta A.M. Mysadda-
poB. 3Ta aKkcneauuMA usyyuna ruapobuonornio U rmapoOXUMUIO pasnuy-
HbIX BOAOEMOB ANanckon AoNuMHbI 1 YaTkanbCKOW rOpHOW cuctems!. B
pesynbTaTe 3TON aKkcneanummn beinn cobpaHel MaTtepuans nNo nope Bo-
[0pOCnen N BOAHBIX XXMBOTHbIX U3 Pa3fNYHbIX TOPHbIX PeK, 03Ep, POAHK-
KOB U opowaemslx ckan. beinu onpeaeneHbl TepMUYeckUin, ra3ossin pe-
XKUM U TUAPOXUMUA U3YHEHHbIX BOAOEMOB.

Cnegylowme mapobuonorndeckne akcneguunm i opraHn3oBaHb!
nocne Bropoit MyupoBow BoiHbI. K HUM OTHOCSTCS aKkeneanunn rugpobuono-
riv Kapanapbu (1946 r.) u pekn Hapun (1947 r.), BbicokoropHas [Namupckas
akcneguums 1948 r. Bece atu akcneguumu sosrnasun A.M. Mysaddapos.
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PesynbTaTb! MHOrONETHUX KCCNeaoBaHui rmapoGmonormy ropHbIxX Bo-
poémos Typkectana A.M. MysacdaposbiM Bbinin onybnunkoBaHbl B MOHO-
rpachum “®nopa sogopocnen ropHbix Bogoémos CpegHen Asuun” (1958
r.), rae npueoaATcs 812 BMA0B BOAOPOCHEN, ONUCaHbl yCNOBUSA UX PA3BU-
TV, sKonormveckne ocobeHHOCTN 1 reorpaduyeckoe pacnpocTpaHeHume.

Bo Bpems [Mamupckon akcneauumum 6bIN0 U3y4eHO BbICOKOrOpHOE
o3epo Kapa-Kynb, ero 3006eHTOC M300NNAHKTOH, UX CKYAHbLIA BUAOBOW
COCTaB, YTO CBA3aHO C HU3KOW TEMNEPaTypol U AOBONBHO BLICOKOW MU-
Hepanu3auven Boapl o3epa.

B pesynsrate pa3nuuHbix Hay4YHbiX akcneamumia Goina nsydeHa ruapo-
Bronorus AMyaapbun OT BepxoBuit 40 yCTbst, ApanbCKoro Mopst, BbICOKO-
roptbix 03ép Awwne-Kynb, bnyHnkyne, 3opkynb, Panrkyns Ha [Namwupe,
03ép Yatbip-Kyne, Conkynb, WMccbik-Kyne Ha Tsaxb-Lane, Wckangap-
Kyne Ha 3apadwane. Hapsagy ¢ nayyenmem rngpobvionorun pek n 03ép
6bina nsydeHa mxtnodrayHa atux Bofoémos. B usyyenue rupapobuono-
™MW N NXTUOMOrMY pa3nyuHsiX ropHbIX BoAoémoB TypkectaHa 6onbuwion
Bknaa BHecnu AM. Mysaddapos, C. Mamberanuesa, A.3. 3prawes,
K. Kamunos u apyrne.

C 1956 r. A.Q. SpraweBblM Ha4anoch AeTanbHoe NNaHOMeEPHOE U3y-
YeHue rmapobuonormy pasnnyHbIX UCCKYCTBEHHbIX BOAOEMOB TypkecTa-
Ha. K 3T¥M BOOOEMaM OTHOCATCS OPOCUTENbHbIE U COOPHbIE KaHansbl, BO-
AoxpaHunuwa, poiboBoaHble Npyabl, pucoBbie nons u ap. B pesynbsra-
Te MHOTOMUCMNEHHbBIX NCCNEAOBAHUI MCKYCCTBEHHBLIX - BOAOEMOB Typke-
ctaHa 6bin cobpaH 1M npoaHanuaMpoBaH OrPOMHbLIN hakTUdYeckui mare-
pvan. AHanu3 ux Jan eMy BO3MOXHOCTb CO3[aTb HECKONbKO KPYMHbIX
reorpacudeckux Tpyaos, Takux kak “dnopa Boaopocnei KonnekTopHo-
ApenaxHon cetu lonoaHow ctenu 1 ux 3Hadyenue” (1968 r.), “Anbrocno-
pa uckyccTBeHHbIx Boaoémos CpeaHen Asun” (1974 r.), “3akoHoMepHO-
CTU pa3suUTUA U pacnpeaeneHns ¢nopsl BOAOPOCNEN B NCKYCCTBEHHbIX
Bogoémax” (1976 r.), onpeaenuTeny No NPOTOKOKKOBLIM B ABYX KHUrax u
CUHe-3eneHbIM BOAOPOCHaM B Tpex kHurax (1982).

B pesynbTare u3yyeHuWs pasnnyHbiX €CTECTBEHHBIX W WCKYCCTBEH-
Hbix BoAoémoB TypkectaHa 6binu onpepenenbt 6onee 3800 Buaos
1 pasHoBuaHocTew dnopbl Bogopocnen, 110 BuaoB BbICLIMX BOAHO-
npubpexHbix  pactenun (A.M. Mysaddapos, A.3. 3prawes). bbino
ycTanosneHo okono 550 Bugos n chopm npeacrasutenemn 30onNnaHkToHa
# 3006eHTOCa 1 85 (110) BuaoB pui6 (A.M. Myxameaues, K. Kamunos,
M. A6aynnaes, A. AmaHos, 1.K. Cubupuesa, ®. Axpapos # ap.).

B  HayuHbix Tpyaax rnyboko npoaHanuaupoBaH  chnopo-
dhayHucTyeckui coctaB rmapobMoOHTOB, UX CTeneHb pasBUTUS M OCO-
6eHHOCTW pacnpoCTpaHEHUs, BNUSIHUE aKonorndecknx hakTopoB BORO-
€MOB Ha pOCT, pa3sBuTUE W pacnpeaeneHne rmapobNOHTOB, UX NOSICHYIO
NPUYPOYEHHOCTb, NPOAYKTUBHOCTL, COCTaB MONE3HbIX BUWAOB U WX WUC-
Nonb3oBaHMe B Pa3nnyHbIX HANPaBNEHUSX HAapPOAHOrO XO3ANCTBRA.

Kpome ykasaHHbIX Hay4HbIX akcneauuuin Gbinu ewwé KOMMNEKCHble
pecnybnukaHckme sKCneaMuUMKn Takue kak Tamkukcko-Namupckas,
Kbiprackas, TypkmeHckas, Kapakannakckas. B peaynbsrate 3Tux akcneau-
LMz ¥ KOMMIEKCHOMo N3yYeHUs NPUPOAHbIX pecypcos Bbinu onpeaeneHsl
MecTa, 06bEM M 3anackl NONE3HbIX UCKONAEMBbIX, TMAPOIHEPreTUYEcKue
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BO3MOXHOCTU peK, KOPMOBbIE 3anackl NYCTbiHb, NPEArOPUNA, rop U BbICO-
KOTOPUN, COCTaB pacTUTENbHOIO U XXMBOTHOTO MUpa.

OCHOBHbIE Lienun 1 3a4a41 HayYHbIX NCCreaoBaHun cCBOAUNUCH K cne-
ayouiemy: 1) n3bickaHne n nsy4eHue nonesHbIx BUA08 BOAOPOCHEN C Lie-
NbIO0 NPOMBILNEHHOro NCMOMbL30BAHUA B Pa3NUYHbIX OTpacnsax HapoaHo-
ro x03AnCTBa; 2) UccrnefoBaHUa OT NYCTbiHb A0 BbICOKOTOPUA C UENbIo
MCNOMNb30BaHUA 3TUX TEPPUTOPUIA NOA NPOMBILNEHHOCTL U CENLCKOE XO-
3a1CTBO; 3) n3yyeHue coctasa ¢payHbl U pnopbl, onpeaeneHne nones-
HbIX BWJ0B U BO3MOXHOCTU UX UCMNONb3IOBaHNS; 4) U3y4eHne OCHOBHON
NpPOV3BOAUTENBHON CUMbl - YeNoBeKa B pa3nuyHbIX pernoHax TypkecTa-
Ha.

B pesynbraTte pellueHns aTux BaxHenwunx sagay beinu ocseleHsbl reo-
rpacdusn, reomopdonorusa, rmaponorus, reonorng, rMapo3IHepreTudeckue
pecypchl, nouBeHHo-6oTaHn4eckue ocobeHHocTh, coctas nopel n ay-
Hbl, MUHEparnbHble pecypcbl 03&p, aTHOrpadusa, NUHIBUCTUKA, aHTPONo-
norus n sKOHoOMukKa TypkecTaHa.

B HacTosuee Bpems aTu npobnembl usywaiotca 6onee nogpobHo B
coorBeTCcTBMU C TpeboBaHUaAMKN BpeMeHU u 0CODEHHOCTAMU PEernoHos.

FMABA 2

NCTOPUA PASBUTUA SKONOINN.
NOHATUE, NPEAMET, COOEPXAHUE, 3ANAHN
U METOAbl 3KONOIrnun

B Buonornyecknx Haykax MOXHO BblAeNWTb pasnuuHble Hanpasne-
HUS: MonekynspHas Guonorus, uutonorus, dusnonorus, mopdonorus,
cuctemaruka, 6oTanuka, 30010rus U 4p.

B nepsoi nonoeuHe XX B. HU0NOrUA UcnbiTana psg BaxHbix npeod-
pasoBaHuii, Kotopble obecrieunnu e Gonblinii Nporpecc, Yem 3a BCIO
MUCTOpUIO YenoBeyecTBa, 0cobeHHo B 06nacTu Takux MONoAbIX Hayk, Kak
MoneKkynsipHas 6uonorvsi u 3Konorus.

B nocneaytoweM uenbil paa kpynHbiX 3apyBexHbIX 1 0TeYECTBEHHbIX
yUYeHbIX CyuleCTBEHHO pacluMpunn npeacTaBneHne o npeameTte 9Kono-
rmn. B HacTosiee Bpems HONbLUMHCTBO UccneaoBaTenen CHUTalT, YTo
3KOMOruA - 3TO HayKa, U3yJaloLlan yCnosus CyLeCTBOBaHUS XUBbIX Op-
raHU3MoB, B3aUMOCBSI3U MeXAy OpraHu3Mamu u Cpeaon, B KOTOPOW OHU
obuTaioT.

BsaumogencTeue opraHn3mMoB CO Cpefo paccMmaTpusaer Kaxaas
Buonoruyeckas Hayka, HO 3KOMOrUs - PasBuTUe, pasMHOXEHUe OpraHns-
MOB, BbWUBaHuWe ux ocoben, CTPYKTypy ¥ AMHamMuKy nonynsauuia u Gonee
CNOXHbIX coobulecTs.

3konorus naenHo cbnuxaerca ¢ Guonornyeckumu U Hebuonoruye-
CKMMMU Haykamu. Tak, 3Konorusi yctaHaenueaer CBA3b C chusunonoruen,
Mopdosioruei, npu IBONIOLUMOHHOM YUYEHUN C FEHETUKON, CUCTEMATUKON,
6uorpaduen, reorpagueit, aTonoruen u Apyrumu 6Monorndecknmmn Hay-
Kamu.
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Puc. 1. MecTo akonorun B cucteme Hayk

Mpw BLIACHEHWUWN BNMSIHUSA DU3NYECKMX (DAKTOPOB HA XUBbIE OpraHn3-
Mbl 3Kkonorus He obxoauntca 6e3 cBsi3n ¢ TakuMyU HeBUONOrMYEeCKUMM Ha-
yKamu, Kak KnMMaTonorns, MeTeoponorus, reomopdgonorns, noYsoeeae-
Hue v ap.

C pasBUTUEM HAy4YHO-TEXHUYECKOTO NPOrPECCA U B CBA3W C aKTUBHbLIM
BO3[eNCTBNEM YenoBeka u obliecTsa Ha Npupoay, 3KONOrMs TECHO CBR-
3bIBAETCA C COUMONOTUEN, IKOHOMUKOW, cdhunocodnen, ITUKONA, acTeT-
KOW U ApYrumMn oBLeCTBEHHBIMU HAayKaMu C Lienblo BCECTOPOHHEN oxpa-
Hbl Npupoabl. Maewn 3konormm NpoHKKaT B CEeNbCKOe XO03RNCTBO, Meaun-
UVHY, BETEPUHAPKWIO U YenoBeYeckyo npupoay 1 T.4. (puc.1).

Ha ocHoBe KOMNNekCHbIX HayK M3y4arTCA YCNOBUA XU3HW OpraHma-
MOB, HO JOMWHUPYET 9KONOrMYECKUA NOAXOA, BbISCHIHOLLUIA KOHKPETHbIE
aBneHvus. Tak, rugpobvuonorus nayyaer cUCTeMaTUYECKUn cocTar, dunam-
0110ru0, Moptonornio BOAHLIX OPraHU3MOB, UX 3aKOHOMEPHOCTW pa3eu-
TNA U pacnpeaeneHus, NPOAYKTUBHOCTL U T. A.

Cama akonorusi, B CBOI0 o4epedb, AeNUTCA Ha 3KOMOrUK PACTEHWUI, 3KO-
NOTUIO XMBOTHBIX, 3KONOMIO HACEKOMbIX, 3KOMOTUIo Neca, 3KONornio Boas|,
3KOMOTNIo Yenoeeka v T.4. CoBpeMeHHan 3KoNorua U3yyaeT oT nonynauuu
pasHbIX BUROB A0 HMONOrMYeCKUX CUCTEM - MaKPOCUCTEM - 9KOCUCTEM.

3Konorna - caMoCToATENBHAA HayKa, UMEeKLWasn CBOM coaepxaHue,
npeamMerT, 334341 N METOAbl UCCNEACBAHNS.

B ocHOBe HbIHEWHEro passuTUA 3KOMOrMYECKON Hayku nexar obb-

€KTUBHble (haKTopbl, CBA3aHHbIE C OXBATOM BCEIO0 MUpa HayuvHo-
TEXHUHECKON PEeBONIUNENR,
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Mpobriema B3auMopeWNCTBUA Yenoseyveckoro obuectsa ¢ nNpUpogom
M BNUSHWA AEATENbHOCTU YEnoBeKa Ha OKPYXalollylo cpedy Bbl3biBaeT
BCE Bonee BO3pacTallMii MHTEpPeC N 03aBOYEHHOCTL B WWPOKUX KPY-
rax obLLeCTBEHHOCTU MHOMMX CTpaH. B CBA3u ¢ 3TUM aKonorust nonyyuna
MOLLHbI AOMONHUTENbHBIN CTUMYN K CBOEMY COBCTBEHHOMY BHYTPEHHE-
MYy pa3Butuio.

PactluvpeHue 3konornyeckux 3HaHW NpPOUCXOAMUT, B MEPBYHO Oue-
peab, B cTpaHax, obnapaowux 6onbwum pasHoobpasuem usuko-
reorpaduueckux 30H. 3KOMOMMUA, KakK Hayka, B HacTosliee Bpems nepe-
XunBaeT nepuop beicTporo pocta. ocobeHHo B 0bnacTv oxpaHbl NPUpoAak!.
Tak Kak 3Konorus -TeopeTudeckasi OCHOBa OXpaHbl NPUPOALI U NPUPOA-
HbIX pecypcoB, OHa war 3a warom obperaer CBOe 3aKOHHOe MECTO, Kak
B UccnegoBatenbckux nabopatopusix, Tak ¥ B CUCTEME CPeAHEro W BbiC-
wero obpasoBaHus.

2.1. ONPEAENEHUE, COAEPXXAHUE, NPEAMET U
3AOAYU 3KONOrnun

3konorus - Hayka cpaBHUTENbHO Monoaas. PaboTy no npobnemam
3KOMNOrMMn 3anoXun OCHOBY B NpoLwnoM cronetuv Y. JapsuH, a TEpMUH
“akonorusa” Bnepsble Gbin NpegnoxeH HemeukuM 3oonorom 3J.lekkenem
B 1866 r.

OcHosononoxHuk akonorun 3.[ekkenb B 1866 rogy onpegenun 3ko-
noruio cnegytowivm obpa3om: “nog skonornein Mbl nogpasymesaem ob-
Lyl0 Hayky 06 OTHOLWEHUSIX OpraHu3ma K oKpyxatwulen cpeae, Kyaa Mol
OTHOCUM BCe “yCnoBus CyLleCTBOBAHUS" B LWUMPOKOM CMbICne 3TOro Crno-
Ba. OHM 4YaCTUYHO OpraHUYEecKoln, YacTUYHO HEOPraHUYECKON NPUPOabI;
NOCKOMbKY OHU, Kak Mbl OTMeYanu Bblle, OKasbiBaT BNUsSHNE Ha op-
My OpraHu3moB, TO TEM CaMblM OHM 3aCTaBNsOT WX Npucnocabnueare-
cA K aTum ycnosusim” (kHura “Generelle Morphologie der Organisman’-
"Bceobuwasn mopdonorua opraHuamos”, 1866, crp. 288-289.)

Mo mHeHuo 3.Tekkens, 3BONIOLUMOHHAsS Teopua ocHoBbIBaeTcst Ha 10
VHAYKTUBHBIX MYHKTax Unu obLmnx 6uonornyecknx 3akoHax:

1)naneoHTONOrMYECKas UCTOPUS PasBUTUA OPraHN3MOB;

2) uHaUBUAYansHan UCTOPUS Pa3BUTUR OPraHU3MOB (OHTOreHes);

3)BHYTPEHHSAS NPUUMHHAS CBA3b MEXAY OHTOrEeHUEN U PUNoreHnen;

4)cpaBHUTENbHAs aHaTOMUA OPraHnU3mos,

5) BHYTPEHHSIA NPUYUHHAS CBA3b MEXAy CPaBHUTENbHON aHaToMuen
W UcTopuen passutus;

6) yueHune o HelenecoobpasHoCcTy, unu ANCTennorus;

7) ecTecTBeHHas cucTemMa OpraHu3moB;

8) XOpOonorusa opraHU3Mos;

9) 3KONOrMA OpraHN3mos,

10) eanHcTBo obulel Guonoruum.

Mo Mekkento “3KoNorva OpraHu3MoB - 3TO Hayka o6 obwux oTHowe-
HUAX OPraHU3Ma K OKpYXalollemMy BHELWHEeMY MUPY, K OpraHUuYecKkum u
HEOopraHW4yeckuMm yCrioBusiM CYLLIECTBOBAHUSA; Tak Ha3blBaeMas “3KOHO-
MUS NpUpoabl”, B3aMMOOTHOLIEHUS BCEX OPraHu3MOB, NPOXMBaKOWMX CO-
BMECTHO B O4HOM U TOM Xe MecTe, Ux npucnocobnerune K okpyxatoulen
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cpeae, ux u3meHenus B pesynsrate 6opbbbi 3a cyll|ecTBOBaHUe, B YacT-
HOCTHM ycnoeus napasvtunsma v 1.4.".

M3secTHbIn HemeLkun 3oonor P. lecce (Hesse, 1912) noutu Gykeank-
HO BOCNpou3BEN onpeaeneHue ekkens, ckasas: “dKONOrua - 3TO Hay-
ka 06 OTHOWEHUAX XUBbIX CYLLECTB K UX Cpeae, Kak MEPTBOW, TaK U Xu-
BOW, Hayka 0 "AoMatlHeM ObiTe” XMBOTHBIX", 3a4a4M 3KOMOIMUK - 3TO U3y-
YeHue “BCeX OTHOLLIEHUIA XUBbLIX C UX CPeAON” - OPraHNYEeCcKon 1 Heopra-
Huueckon (Hesse, 1924).

Amepukanckuit akonor B. Wendopa (Shelford, 1913, 1915) B akono-
rvv Buaen “BeTBb BOOLLEN IM3N0NOrMN, UMEIOLLER Aen0 C OPraHu3MomMm,
KaK LenbiM, C ero oblmmn XXM3HEeHHbIMU NpoLeccamu, B OTnvuue ot 6o-
nee cneunansHon cuavonoruu opradnamos”. (1915, p.12).

Apyroi amepukaHckuit akonor P. YenmeH npuwen Kk BbIBOAY, YTO “3Ko-
norust - ecTb Hayka o coobujecTsax” n YTo “U3y4eHne OTAENbHLIX BUAOB
K cpeae, NpeaAnpUHATOE BHE CBA3U C cOOBLLECTBOM, 1 6830THOCUTENLHO
K €CTECTBEHHbIM CBOWCTBAM €ro MecToobutaHus u accouvaunsmu coob-
LlecTB, He BXOAMT B oBnacTb akonoruu 8 coGCTBEHHOM CMeIcrne cnosa”
(Chapman, 1931, p.5).

Allupc B cBoeit “OkonorMm XMBOTHLIX" NOBTOPSAET TPaaULMOHHOE
onpegeneHue 3TOW Hayku, FOBOPSA, UTO OHA 3aHUMAETCS UCCMeAOBaHNEM
B3aMMOAENCTBUA OPraHn3MoB U cpeasbl. “3konorus - nuwer MNupc - npea-
cTaenser cobon BeTBb BUONOrM4eckon Hayku, KoTopasl 3aHumaeTcst oT-
HOWEHUSIMU OpPraHn3MoB u cpeabl. OHa UMEET AENO C PpeakUMsaMin Lienbix
OPraHW3MOB WMV FPYNN OPraHM3MOB Ha CTUMYrbl CPeabl U C U3MEHEHW-
SIMU Cpeabl, BbI3BaHHbIMU AEATENLHOCTLIO opraHuamoB” (Pearse, 1926,
p.1).

MN3BecTHbIN aHrnNunuckuin akonor-3oonor Y. 3nToH B cBoelt kHure “3Ko-
norus xueoTHbix” (Elton, 1927) nuwerT, 4To aKONOrMA 03HaYaeT usyyeHue
OTHOLLUEHMIA XUBOTHbBIX U pacTeHun k ux cpeae (3nTtoH, 1934, cTp. 9-10).

MN3BecTHbIn pycckuin akonor [.H. Kawkapos (1933) ceoe cobcrsen-
HOE NOHVMAHWE IKONOTUK U3NOXUN TakuM o6pa3oM: “3KOMNorusa ecTb Hay-
Ka, n3yyaroLlas peakyvm opraHu3moB (Kak oTAeNbHbIX BUAOB, Kak 1 rpyn-
NUPOBOK OPraHW3MOB, HasbiBaeMbix coobuiecTeamu, GuolieHo3amn) Ha
OKPYXaloLWylo UX cpeay, peakuuv, Hocslime BonbLier YacTblo xapakTep
npucnocobnenvs Kk MectoobuTaHunio. IKoNOrus u3yvaer He To, YTo opra-
HW3M ECTb, @ TO, YTO OH AiENaeT; OHa U3yyaeT NOBEAEHWE OPraHnu3mMa unu
TPYyNNMpPOBOK OpPFraHW3MOB MO OTHOLLEHUIO K N3MeHsatowleinca cpeae obu-
TaHusa, Ux npucnocobuTenbHble BUAOBLIE U PACOBLIE peakuyuy, Bbipaxa-
IOLMECA KaK B NOBEAEHUN, Tak U B CTPYKTYpe, OTBETHbIE peakuuu cpe-
Abl. Npoekuus Ha MecToobuTaHns - eCTb OCHOBHAsi XapaKTEPUCTAKA 3KO-
nornyeckoro udyvenns” ([.H. Kawkapos “Cpena v coobuiectea”, 1933,
cTp. 7).

Mo3sxe B kHure “OCHOBbLI 3kONOrMK XMBOTHLIX” (1938) [.H. Kawka-
pos nucan: “cogepXxaHuem 3KONOTMU SIBMSIETCA V3yueHUe B3anMOOTHO-
LIeHU#A opraHuamos (suga) co cpeaown ero obuTanus, usyyeHue npvcno-
cobnenunt n NpoTMBOpeunit Mexay ocobeHHOCTAMMU BUAa U aNeMeHTamu
3TOW cpeasl, MMeHyeMbIMu hbakTopamu; 3aga4ein 3KoNorMYyecKoro uccne-
A0BaHUsA ABMAETCA NO3HaHue “yCnoBus CyLECTBOBaAHMA” BMAA, T.e. Tex
hakTOpOB Cpeabl, KOTOPbIE ABNAIOTCS HEOBXOAUMBIMU ANA CYLECTBOBa-
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HUA BUAA, Aabbl, 3HAs 3TU YCNOBUS CYLWIECTBOBAHWS, YNPaBIATb XU3HbIO
BWAa unu Bcero komnnekca”. lanee: “BCsikoe U3ydYeHWe 3KoNormm oOgHoOro
BMAA AIBUTCSI U U3YYEHUEM OKpYXatoLLero ero NpUpogHOro Komnnekca, B
KOTOpOM OH *uBeT. 1 HaobopoT: HEBO3MOXHO U3Y4UTb U NOHATL NPUpPOA-
Hbll KOMNNEKC, HE U3y4as BXoAALWMX B Hero Bugos” (1938, ctp. 11-12).

Opyron akonor A.A. NapamoHos nucan: “sKonorust U ecTb Hayka o
npucnocobnennsx (agantaumsax) XUBOTHBIX U PACTEHUA K YCNOBUSIM Cpe-
Abl. JKonorust UMeeT cBoen 3agadvel usyvenve dopm npucnocobneHus
OpraHvW3MOB K cpefie, a8 paBHO U TeéX 3aKOHOMEPHOCTEN, KOTOPbIE onpeae-
NSAT BbIXKUBAHUSR UCCNEdyEeMbIX OPraHN3MOB B OHUX YCNOBUSAX UMW UX
aunpeccuun u rbenu - B apyrux ycnosusix” (1933, ctp. 405).

M3 3apybexHoix aBTopoB B.OnnuH v A.OmmepcoH nuwyT: “akono-
st MoxXeT ObITb B 06LLem onpeaeneHa Kak Hayka O B3auMOOTHOLUEHMAX
MeXAay XWBbIMWU OpraHu3Mamun U X Cpeaow, BKoYas Kak (PU3MHECKYIo 1
Buonoruyeckyo Npupoay, Tak U BaxKHeWLne BHYTPUBUAOBLIE U MEXBU-
AoBble oTHoWweHus". Janee, onpeaenss OTHOWEHWA Kakoro-nnbo opra-
HU3Ma unu coobuiecTsa OPraHU3MOB CO CpedoW, 3TU aBTOPbLI OTMEYALIOT,
4TO “OTHOLWWEHMS BbiBaOT: 1) YaCTHLIMW, cneyudHecKkUMN 4N Kaxaoro
OpraHn3Ma OTHOLLIEHUAMMU; 2) NOCTOAHHBIMU - OPraHN3M XUBET B CBOEW
cpefe BCIO CBOK XWU3Hb; 3) peLMNPOKHLIMU - Cpea BO3AENCTBYET Ha Op-
raHuam n HaobopoT; 4) HepPaCTOPXKMMbIMU - OTPLIB OpraHnaMa oT cpefbt
HeBo3MOoXeH. OpraHn3mMel U Fpynnbl OpraHn3MoB NPEACTaBNSIoT B 3KONO-
rn CyLLecTBEHHOE BUONOrMyeckoe eAnHCTBO, U Mbl UCKITIOHaEM BHYTPU-
OpPraHU3MEHYI0 U KNETOUHYIO Cpeay, 3@ UCKMIOYEHNEM HEKOTOPLIX Cneuu-
ancHbix cnyyaes” (Allee Emerson a.oth., 1949, p.1).

M3BecTHbIN amepukanckmin axonor E.Opgym (1968, 1975) B cneayto-
WMX cnosax BbIPasus CBOMW B3rMsabl: “OyKBanbHO, 9KOMOrMs eCTb Usyye-
HUe opraHuamos “‘aoma”. [lanee OH NULLET: “NOCKONbBKY 9KOMOrvsa umeeT
Aeno cneuunansHo ¢ Guonorvei rpynn opraHnamMos n ¢ PyHKLUNOHANbHbI-
MM npoLieccamMu Ha 3emre, B OKeaHe U NpecHbIX Bogax, bornee agexsar-
HO COBPEMEHHOMY NOHWMAaHWIO paccMaTpuBaThk 3KOMOruio, kak Hayky o
CTPYKTYpe M yHKUMSX npupoabl”.

Opyroi wn3BecTHbih amepukaHckuih 3konor P.Puknedc (Robert
E.Ricklefs, 1976, 1979) onpepensieT 3konoruiw cnegyrowum obpasom:
“3KOMOrns 3aHUMaeTCa U3yYeHUEM PaCTEeHUA U XUBOTHLIX, KaK OTaeNb-
HbiXx ocobel 1, kak YneHoB NonynsAuMit 1 Buonornyecknx coobuiecTs, B
UX B3aUMOOTHOLLEHWUMN C OKPYXaloLen cpegon, ee PU3NHECKUMN, XUMU-
YeckuMun U Buonoruyeckumu haktopamu. 3a nocneaHee BpPeMS rpaHu-
Ubl 3KONMOrUM pacLUMPUnCh: MHOTUE M3 HaC HayMHaT NOHUMATb, YTO
Yenoseka, NOAOBHO APYrMM XUBbIM CyWeCcTBaMm, HeMb3st paccMaTpuBaTth
OTAENbHO OT cpenbi, B KOTOPOW OH obuTaeT U ¢ KOTOPOW cneayeT cyu-
TaTbCH, €CNU OH XOYEeT BbDKUTL; KOHEYHO YEeroBek, B OTMM4Me OT BCeX
APYrX XUBOTHbIX, CNOCOBEH N3MEHATL TO, YTO €ro OKPYXKAaET, B COOTBET-
CTBWMW CO CBOMMMU COBCTBEHHBLIMU LENSAMU, TEM HE MeHee, 3acyxa, Hyma v
3arpsizHeHne cpelbl NOCTORHHO HAaNOMWHAET HaM O TOM, YeNOBEeYeCTBO
HUKaK Henb3s cumMTaTh BeccunbHbIM U HenorpewnMbiM. Ecrniv mbl xoTum
AocTudb kakoro-nubo cornaweHus ¢ npupoaow, - nuwet Puknedc - 1o
Ham B GONbLUMKHCTBE CryYaeB NPUAETCS NPUHUMATL ee YCNoBUR. ITUM
YCNOBUAM, OTPaXKaIOLLMM OCHOBHbIE 3aKOHbI, KOTOPbLIM NOAYUHRAIOTCS BCE
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OCTanbHbie OPraHvu3ambl U Nepes KOTOPLIMWU, B KOHEYHOM CYETE, BbIHYX-
AeH ByfleT CKNOHUTLCSA YENOBEK, a Takke TeM rpaHvLam, KOTopble Yeno-
BEK He AoMmKeH npectynuTs” (1979, cTp. 9).

N3BECTHBIN 3KONOT, OCHOBOMONOXHUK nonynsiuuu opravuamos C.C.
Wsapy (1960) otmeuan, 4To “3KONOrMS - Hayka O nonynauusx”, U B Ha-
CTOSILEE BPEMS MANo KTO COMHEBAETCH B TOM, 4TO “3KONOIUS - Hayka o
nonynauuax” (LLesapu. 1967, ctp. 57). Minu “akonorvs - 310 Hayka o0 B3aw-
MOOTHOLIEHWUM OpraHn3Ma u cpebl Ha NonNyNAUNOHHOM ypoBHe”. Kak oH
NUWET: “COBPEMEHHasR 3KONOMMS - 3TO Hayka O MyTsax npucnocobnexws
BUAOBBIX NOMNYNRLMUA K U3IMEHAIOLMMCS YCIOBUSAM BHELUHEW Cpeabl, Ha-
yKa 0 CTaHoBneHuw, npeobpasosBaHum » pasBuTUN BUAOBLIX NONYNAUWA.
O 3akoHax ux (uHTerpauum B Buonornyeckon cucteme Gonee BLICOKOTO
nopsaka, cneunduyeckn npucnocobnerHslie k Hanbonee 3chdekTUBHO-
My UCNONbL30BaHMIO 3HEPrMM B KOHKPETHbIX ycnosusix cpeabl” (Leapu,
1967, ctp. 371).

Takum o6pa3som, 3Konorms - 3To Hayka, uccneayroLas 3akoHOMepHoO-
CTW XWU3HN AEATENBHOCTU OPraHN3MOB B UX €CTECTBEHHON cpeae obuTa-
HWSA C Y4ETOM U3MEHEHUN, BHOCUMbIX B CPEAY AeATeNbHOCTU caMux op-
raHM3MOB U YENoBeKa.

OpraHuambl OCBauBalOT ycrnoBust cpefbl Ha  NONYNSLUMOHHO-
H1oLEHOTHHECKOM YPOBHE, a He OTAenbHbIMK ocobamu suaa. MoaTomy
3KOMOrNo PaccMaTpuBaloT, Kak HayKy O NONyNSUMUAX, O CTPYKType Npupo-
Abl, 0 AUHAMUKE YVMCNEHHOCTU U T.4.

OcHoBHble hOPMBI CYLLECTBOBAHUA BUAOB PA3HbLIX OPraHU3MOB - BHY-
TPUBMAOBbBIE FPYNMNMPOBKM (NonNynsuuMu) Mnv MHoroBuaoBeble coobue-
cTBa (6uoueHosbl). MoaToMy 3konorms n3yyaeT B3auMOOTHOLLEHUS! Opra-
HW3MOB U Cpefibl Ha NONYNALUMOHHO-BNOLIEHOTUYECKOM YPOBHE.

Llenb_skonoruw - BbIiCHEHWE NyTei COXpaHEnWs BUAA B NOCTOAHHO
MEHSIOLLMNXCA YCNOBUAX CPEAbI.

OcCHOBHbIM coaepXaHMemM COBPEMEHHOW 3KOMOrMu ABNSIKTCH UCCrne-
0BaHKs B3aMMOOTHOLLEHWUA OPraHU3IMOB ApYr C APYrOM U CO Cpeaoit Ha
NonNynsUMOHHO-6MOLIEHOTUHECKOM YPOBHE W U3ydYeHue Xusuu buonoru-
4Yecknx MakpocucTem Bonee BbICOKOro paHra: 6GuoLieHO30B (3kocucTem),
Buocdepbl, X NPOAYKTUBHOCTUA M 3HEPTUW.

B HacTosiee Bpemsa 3KONOrMs aHaNM3NPyeT U CUHTE3UPYET pedynb-
TaTbl €CTECTBEHHbIX U TYMaHUTapHbIX HAayK U OHa npesparvnach B 6uo-
noruyeckyto pmnocoduio.

MNpeameToM 3konoruu SABNAIOTCA Nonynayum, BuoueHo3b!, 3KocucTe-
Mbi 1 X AUHAMUKa BO BPEMEHU 1 NPOCTPaHCTse.

2.2. NPEAUCTOPUA PA3BUTUA 3KONOIMUU

buonoruueckas Hayka akonorusa Bo3Hukna B cepeaunHe XIX Beka, HO
OHa cTana caMocTosaTenbHow Ha cTeike XIX 1 XX Bekos.

OpnHako YenoBek 3aMHTepecoBanca 3Konorven ¢ NPakTUUYecKon TOUKN
3pEHMA CaMbIX PaHHUX NepUoaos ceoen uctopuv. B npumutusHom obuie-
CTBE KaXAblA NHANBUAYYM ANS TOro, YTOObI BbDKUTL, AOMKEH Obin MMETL
onpeneneHHsle 3HaHns 06 OKpyXxatolien cpeae, 0 cunax Npupoabl, O pac-
TEHUAX U XUBOTHLIX, KOTOPbIE €ro oKpyXanu. dakTuyecku uMBUNn3aumus
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BO3HMKNA TOrAA, KOr4a YenoBeKk HayvMnicst UCNoNbL30BaTh OfOHL U Apyrue
CcpeacTea, NO3BONAIOWME eMy U3MEHATL cpedy cBoero obutaHus. U Te-
nepb, €CNU YENoBEYECTBO XOUET COXPaHWUTbL CBOKO LMBMUNU3ALIMIO, OHO Bo-
nee yeM korga-nnbo, HyXAaeTcs B SOCTATOYHO NOMHbIX 3HaHUSX 06 OKpy-
Xaiowen cpefie, NMOCKOMNbKY OCHOBHLIE “3aKOHbI Mpupoabl” AEWCTBYIOT
NO-NpeXHEMY; POCT HACENEHNA U paclUMPEHNe BO3MOXHOCTEN YeNoBeKa
BO3[EiCTBOBATL Ha CpPeay NULLIb U3MEHUITU UX OTHOCUTENbHOE 3HaYeHue
U YCINIOXHWUIMMN 3aBUCUMOCTb OT HUX Yenoseka” (Oaym, 1975).

MogobHo Bcem Apyrum obnacTam 3HaHWIA, 3KOMOrus pa3BuBanach He-
npepbIBHO, HO HE paBHOMepHO. Tak, Tpyab! funnokpata, ApuctoTens, Te-
ocbpacTa u apyrux ApeBHerpedeckux gunocothoB cogepxar cBegeHus
ABHO 3KOMorndeckoro xapakrepa. B ux paborax npueoasaTcs cBegeHus
0 cBOE0Opa3nN pacTeHUn U XMUBOTHbIX B Pa3HbIX YCIOBUSX, O 3aBUCU-
MOCTH ux ¢hopmbl 1 0cobeHHOCTeN pocTa, OT NoYBLI U KNUMaTa. JKono-
rMYEcKMe MbICNU OTPaXKeHbl Takke B CBSLLEHHbLIX KHUrax - Taspote, bu-
6nuun, KopaHe.

YueHble u3 TypkecTana, Takue kak: Aby bakp an-Pasu (865-925), Aby
Patixan bepyHu (973-1048), U6H CuHo (930-1037), 3axupuaanH Myxam-
mMap babyp (1485-1530) n apyrue B CBOMX BECUEHHbIX Hay4HbIX Tpyaax
MHOFO MNOMe3Horo oTMeMany O MecTooOUTaHUW NekapCTBEHHbIX pacTe-
HWA, XKUBOTHbLIX, O BMIMSHWUMK KIMMATa Ha WX pasBUTUE U BCTPEHAEMOCTb
nTa.

Mocne anoxu BospoxaeHus nepeble cuctematuku A. LlesansnuH
(1519-1603), O. Pen (1623-1705), XK. TypHedop (1656-1708) n apyrve
coobijanu 0 3aBUCMMOCTU pacTeHWW OT YCrOBU# NpOM3pacTaHust unm
BO3/enbIBaHUA, O MecTax ux obutaHus u T.4.

B XVII- XVIII BB. Noasnsa0TCcs 3KONOrm4yeckne cBeleHA 0 HACEKOMbIX
(A. Peomiopa, 1734) u o rugpax (J1.Tpambne, 1744). B XVIil B. B Tpyaax
C.N. KpawenuHHukosa, N.U. NenexuHa, I1.C. Mannaca yka3biBanock Ha
B3aUMOCBA3aHHOE U3MEHeHWUs Knumara, pacTMTENbHOCTU W KUBOTHOrO
MUpa B pa3nuyHbIX yacTsx Poccuu.

K. NunHent (1707-1778) paéT OCHOBY CuUCTEMATWKW pacTEHWi, a
bpaHUy3ckuii ectectBoucnbiTatens XK. bioddon (1707-1788) nonara-
N OCHOBHbIMW NPUYUMHAMKU NPEeBpaLLeHns OA4HOMo BUAA B APYron Bnus-
Hue BHelWHUX cakTopoB. XK. BloddoH B cBoEN “EcTecTBeHHOR uctopun’
0oBbscHWUN CBA3L opraHvMama v cpefbl, U YCTaHOBUN BNWAHUE NOrogHo-
KnvmaTtuyeckux bakTopoB Ha opraHunsM. 1o ero BbipaxeHuo: “Temnepa-
Typa knumara, KayeCTBO NULLM W THET OAOMALLHNBAHUS” - BOT hakTopbl,
AENCTBYIOWNE Ha OpraHusm.

XKan-batuct JNlamapk (1744-1824) - 3BONIOLUUOHUCT roBOpUn o Npu-
YMHAX NpUCNOCOBMUTENBHBLIX M3MEHEHUI OPraHn3moB, IBOMIOUUN pacTe-
HUM U XUBOTHBIX. B Havane XIX Beka A. FymBonbaT B cBOéM Tpyae “O
reorpacdun pacteHuit” onpeaennn HOBOE 3KONOrMYeckoe HanpaeneHve
B reorpagvu pacTeHun, o BHelHeM obnuke - (pU3nOHOMUYHOCTH, NOSIC-
HOM pacnpefeneHnn pacTeHuil, CBsA3biBas MX C BIIMSHMEM Knumarude-
ckux dpaktopos (1807).

A. lekanponsb B cBOEM KHUre "BoTaHn4veckas reorpadus” (1855) onu-
can snusaHne oTAenbHbIX abuoTndeckux hakTopoB: TemnepaTypbl, BNax-
HOCTM, CBETA, TUNA NOMBbLI, 3KCNO3NLMK CKITOHE Ha pacTeHus.
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Bonbluoi Bknaa B pa3Butne 3KONOTMHECKUX NOHATUIA BHECITN pyCCKue
ecrecTBoucnbiTatenu, Takue kak: [.C. Mannac (1741-1811), U.W. Jlene-
xvH (1740-1802), C.TN. KpawenuHHukos (1711-1755). B ux Tpyaax onu-
CbIBAETCR PACTUTENbHbLIA U XUBOTHbIM MUp Cubupn, danbHero Bocto-
ka, Kasaxcrarna v genatotcs wupokve 0606Lenns ¢ 3Konoruyeckon Tou-
k¥ 3peHun. M.B. NlomoHocos (1711-1765) BbickasbiBaeT naen 0 BNUSHUU
cpefbl Ha OpraHU3Mmsl.

MNpodeccop Mockoeckoro yHuusepcuteta K.®. Pynbe (1814-1858)
nponaraHaMposan BCECTOPOHHEE U3YyYeHWE U ODBSICHEHUE XNU3HW XU-
BOTHbIX, UX CNOXHblE B3aMMOOTHOLUEHUS C OKPYXaloWwuM Mupom. ITy
naeto passun ero yyenuk H.A. CeeepueB (1827-1885), koTopbivi BEN nep-
BbiM B Poccuu rnybokue akonorunyeckne UccneaoBaHuns XUBOTHOTO Myupa
OTAENbLHOIO peruoHa.

O xu3HeHHOW copme pacTeHWA roBOpWUNOCh B kHure B. Bapmuhra
“Owikonornveckas reorpacus pacreHun” (1895), a A.H. beketos (1825-
1902) ykazan Ha 3HauyeHue U3MONOrnyeckux UCCnegoBaHuit B IKOMo-
rmn.

B 1877 r. Hemeukuih ruapobuonor K. Mébuyc, usyyas opraHuambi,
obutatouime 8 CesepHoM mope, obocHoBan npegcraeneHue o Guole-
HO3e, KaK O FnyboKo 3aKOHOMEPHOM COYETaHWV OpPraHU3MOB B onpeae-
néHHbIX yenosuax cpeabl. Mo Mébuycy GuoueHo3bl unu npupoaHble co-
obuectsa o6ycnosneHbl ANUTENLHON UCTOPUEN NPUCNOCOONEHNS BUAOB
APYr K APYFY U K CXOAHON akonoruyeckon obcraHoske.

Ha Il Borannyeckom kourpecce B bpioccene 8 1910 rogy akonorus
pacteHuid ocuumManbHO pasaenunack Ha akonorunio ocobewn (ayTakono-
rvio) u akonoruio coobulecTs (CMH3Konoruo). 310 AeneHne pacnpocTpa-
HWUIIOCb W HA 3KONOTUIO XMBOTHBIX, U Ha OBLUYYHO 3Konoruto.

B 1913-1920 rr. 6b1n1 opraHn3oBaHbi 3KONOrMYecKkne Hayulble obLue-
CTBa, OCHOBaHbI XypHaNnbl, 3KONOTMI0 Ha4anu npenogaeaTb B yHUBEPCU-
Tetax. Haunnas ¢ 1930 r. 6binu cozpaHbl paa yuebHukos v yuyebHbIx no-
cobuit No 3KoNOruM PacTEeHUA U XWUBOTHLIX, Takue, Kak: A.M. LLieHrunkos
“Okonorus pactenmnit” (1950), B.I. WoranseH “OcHoBbl akonoruun” (1959),
H.N. Haymos "3konorua xusoTHbix” (1955, 1963), C.C. UWsapy “3so-
nouroHHas akonorus xueoTHeIX” (1969), H.IL Hosuxkos “OcHoBbl 06-
e skonornn n oxpaHa npupoasl” (1979), T.A. PaGotHes “DuToueHo-
norus” (1987), T.K. lopblwunHa “Okonorva pactexunin” (1978), U.M. Kynb-
Tuacos “3konorus pacteHuin” (1982), C.A. 3epxos “O6was rugpobuono-
rust” (1934).

3a pybexom Takke Bbinu co3gaHb! KpynHble paboThl: A. Mupca “3ko-
norus xmBoTHeIX" (1926), Y. 3nToHa “Okonorvsa XueoTHeIX” (1934), B.
Wendopaa “Nabopatopus u nonesas akonorus” (1929), B. Mak-[yronna
“Okonorus pactenunit’ (1935), ©. KnemeHTca, B. Lendopaa “Buoskono-
rma” (1939), KO. Oayma “3konorus” n “OcHoBsbl akonoruu” (1968,1975),
B.Tuwnepa “Censkoxo3siicteeHHas akonorus” (1971), P Puknedbca
“OcHoBbi, 06uen akonorun” (1979), P. laxo “OcHosbl akonorun” (1975),
B.JlaxHepa “Okonorus pactennin” (1978) u apyrue.

B TypkecraHe B pa3BuTUe 3KONOrMYECKOW Mbicny Gonbillon BKNag
BHOCUNY akagemukn A.M. Mysadapos, K.3. 3akupos, T.3. 3axngos, A.M.
Myxammanues, npocdeccopa A.3. Jprawes, MN.K. 3akupos u apyrve, 8

21



TPYAaX KOTOPbIX LUMPOKO pa3BUBalOTCA NpobnemMbl 3KONoruyu pacteHun n
XUBOTHBIX, U 3KONOrus ruapobuonTos. A.3. SpralesbiM Co3aaHbl y4eb-
Hbie Nporpammbi No obuen akonoruu Ans By3oB U “Obuwasn akonorus”,
“Okonorus™ (1991, 1996), “YyebHast nporpamma No OxpaHe OKpyxalo-
wen cpeasl” u yyebroe nocobue no HUM (1991, 1996), a Takke “Koxuen-
uus akonorudeckoro obpasoBaHus Ans By3os” (1991, 1993), yuebHuku n
y4yebHble nocobus (2003, 2005, 2006).

B HacTosiuiee Bpemsi 9KONMOrMsi npeBpaTunacb B OAHY U3 Beayliux
Buonoruyeckunx Hayk, Usy4aioLux He TONbKO 3aKOHOMEPHOCTW pasBUTUS
1 pacnpeaeneHns opraHn3MoB, HO U NPUPOAHbIE pecypckl Buocdepsb.

K 30-m ropam o60cHOBanNUCy OCHOBHbIE TEOpETUUECKUE NpeacTaBne-
Hus B obnactu BuoueHonorun, yrnybnsnuce nccnegoBaHus TUNOB B3a-
MMOCBSi3E OPraHM3MoB, Niexawux B OCHOBE CylleCTBOBaHus BuoueHo-
308B, U pa3pabaTbiBanack COOTBETCTBYIOLLAS TEPMUHOMOTUA.

B Hauane 40-x rogoB B 3KONOrMM BO3HUK NMPUHLMNUANBLHO HOBbLIV
noaxoA K uccneaoBaHuio Npupoaxblx akocuctem. B 1935 roay aHrnua-
CKUA y4yeHblh A.TeHCnu BbIABUHYN MOHATUE 3KOCUCTEMbI, a B 1942 r.
B.H.Cykaués obocHoBan npeacraeneHue o buoLeHose, rae rosOpunnch
0 efiuHCTBE COBOKYMHOCTYU OPraHu3MoB C abMOTUYECKUM OKpYXeHuem, o
3aKOHOMEPHOCTSX, KOTOPbIE NneXar B 0OCHoBe BCero coobulecTsa u okpy-
XaioLet HeopraHu4Yeckon cpeaibl - 0 KPYroBopoTe BELLECTBa, U NpeBpa-
LEHUAX 3HEPIUM, a METOAbI pacyéTa 3Hepruyeckoro HanaHca akonoru-
Yeckux cuctem 6binn N3noxeHbl aMepukaHCckuM yuéHbim P. JlunaemaHom
(1942) 1 nocne aToro cranu NPUHUUNKANBHO BO3MOXHbLIMU PACHETHI ¢
NpOrHo3upoBaHne NPOoAYKTUBHOCTU NOMYNALMK U BUOLEHO30B B KOHKpeT-
HbIX YCNOBUAX Cpeabl.

Pa3BuTHE 3KOCMCTEMHOrO aHanusa NpUBENO K BO3POXAREHUIO HA HO-
BOW 3KOSIOFMYECKON OCHOBE y4yeHus o Buocdepe, npuHaanexaiero
KpynHomy yyeHomy XX Beka B.U. BepHapckomy. Buocdepa npeacras-
nsanace, kak rnobanbHasi akocucTema, cTabunbHOCTb U PYHKUNMOHUPO-
BaHWE, KOTOPON OCHOBAHbI Ha 3KONOrMYeCckUx 3akoHax obecneyerus ba-
NaHca BeilecTsa U 3HEPruu.

MexayHapoaHan Buonornueckas Mporpamma (MBI) nepen cospe-
MEHHbIM 06LIEeCTBOM CTaBWUT 3agadqy NPeAOTBPALLUEHUS BO3MOXHbLIX Ha-
pyLweHuit GUoNorMYeckoro paBHOBECUA NMaHeTbl, a Npobnembl oxpaHbl
npupoabl, €€ pasyMHOro U pauvuoHanbHOro UCNONb30BAHWA HA OCHOBE
3KONOTM4YEeCKUX 3aKOHOB CTAHOBUTCH OAHOW U3 BaXKHEWLIMX 3aaay veno-
BeyecTBa.

Takum 06pa3oM, 3KOFIOTUA SBMAETCA OCHOBHOI TeopeTudeckoit 6asoi
ONS OCYLWECTBNEHUA U3YHEHNUA NPUPOAHBLIX KOMIIEKCOB, UX NPOAYKTUB-
HOCTU 1 OXpaHbl.

2.3. OCHOBHbIE PA3AENbLI 3KONOIrnun

B cBoé spems Y. [JapsuH n 3. Mekkenb oTMeuanu, YTo 3KOnorus B
pPaBHON CTENEHN U3YYaET - BCEX XMBbIX CYLLECTB U UX BbIMEPLUMX Npea-
KOB, & HE TOMbKO PacTeHus n XMBOTHble. Bce pasaens! akonorun obbe-
AVHeHbl oBLWMMY 3aaa4amMu v UAESMU, HO METOAb! IKONOTUU pacTeHu U
3KOMOrUM XMBOTHLIX UMEIOT CBOU OCOBEHHOCTH.
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3Konorus pacTeHud BLIACHSAET BnusHuMe abuoTuyeckux dakTopos
cpeabl Ha OTAENbHbIE BMAbLI pacTeHUN U ux ocobu. BaanmooTHoweEHN-
AMU MeXay pacTeHuAMU u ux coobujectBamun 3aHUMaETCH (UTOUEHO-
norus, a B3anMOOTHOLLEHVAMMN B XUBOTHO-PACTUTENBHBLIX coobliecTBax
- buoLeHonorua.

PacTeHus ocBauBaloT cpeay *13HU Ha yPOBHE MHOTOBUAOBbLIX CO06-
LWECTB, a HE OTAENbHbLIX BUA0BLIX NONYNSLUMA, YTO BCTPEYAETCA B NCKYC-
CTBEHHbIX LUEH03aXx, 1 NO3ITOMY 3KONOTMA MHOTOBUAOBbLIX COOBLIECTB 3Ha-
untensHo ry6xe paspaborala Ha pacTUTENbHbLIX OpraHN3IMax.

OKONOMMSA XMBOTHBIX OCHOBaHa Ha W3y4YeHWW BIUSKRUA (HaKTOpPOB
BHELIHEN cpefb! Ha OTAENbHbIE VHAUBUAYYMbI WU MONynsAuMu, u NoaTo-
My 3Konorus nonynsiuui nydwe paspabortaHa y XUBOTHbIX. HecmoTps
Ha 3To, B cuny rnyboKON 3aBUCUMOCTM XUBOTHBLIX OT PacTEeHWI, 3KONo-
A XMBOTHbIX 60NbLUIE BHUMAHUS yaenseT pacTUTENbHbLIM KOMMOHEHTAM
BuoueHosa, yem BOTaHKKa - XUBOTHLIM.

13 nanoxeHHoOro BuaHO, YTO AOBONLHO COXHOE pa3Hoobpasve w
cneundVYHOCTb CBA3N XWUBLIX OPFAHU3MOB CO CPEAoN, U ApPYr C ApYrom
ABUNOCH NPUYNHOW pasfefieHnst 3KONOrMK Ha 3KOMOrnK pacTeEHNA, U 3Ko-
NOTNI0 XUBOTHBIX, KaK “CaMocToaTeENbHbLIX Aucuunnun”. Toraa coxpanun-
ca 6bl UCKYCCTBEHHbINA PA3pbis MEXAY HUMMN.

HekoTtopble akonorv neitanucb obBbeanHUTb UX B EAVHYH0 Hayky
(Opym, N1.T. PameHckuit, B.1. Moranaen, I A. Hosukos, C.C. Weapu). Pas-
pabotaHHoe B.H.Cykauésbim yueHue o BroiieHo3e BnocneacTeum B 6uo-
reoLeHoNorny CoifPano BecbMa BaXHYIO PONnb B KOMNMEKCHOM 1Uccneno-
BaHUW PACTUTENbHO-XMBOTHbIX COObLIECTB.

M3 nanoxeHHoro BuaHo, 4To akonorus - ato Guonoruyeckas Hayka, a
3KONOTUA PACTEHUI, IKONOTUS XUBOTHBIX, 3KONOTUA MUKPOOPTaHN3MOB -
eé pasaensl.

K0.0pym sbigenseT: 3KONOrvio BUAOB, 3KONOTUIO NORYASUWA, 3KONO-
ruio coobuects u akonoruo akocuctem. H.M.Haymos npegnaraet ako-
norvio ocoben, akonoruio NoNynaAunnA K akonorno coobulects nnu 6uo-
LieHonorvio T.4.

B akonoruu BblIAENAIOTCA NoApa3’feneHus, usyvaioiuue opraHude-
CKWIA MMP Ha YPOBHE: aKonorns ocoben (ayTakonorus), IKonorus Bnaos
(avipakonorus) M akonorus coobuwecTs (CUH3KoNorus).

1. 3apaveii ayTakonoruu (OT rpedeckoro autos - cam) ABNAeTCs uayde-
HWe npeaenos cyulecTsosanuns ocoboro Buaa (opraHnama), T.e. B3anmo-
OTHOLWEHVA NpeacTaBuTENE BUAA C OKPYXaloWwen cpeaoi n onpeaene-
HWe npegena yCToNuMBOCTY U NpeanoYTeHus ocober BUAa K pasfinyHbIM
abnoTtuueckum cbakTopam v uccnegyer AeACTBUE cpeabl Ha mopdono-
rvio, rU3nonoruio, u nosenexHne opraHuama (Schroter, 1896).

[Mpu 3ToM WMPOKO MCNONBL3YIOTCA CPaBHUTENBLHO-IKONOIMHECKNA 1
3Kororo-mopdonornyeckuit MeToabl, CONOCTaBNSIIOTCA COCTOSAHWE U pe-
aKuuy opraHn3ma Ha BHEelUHWe BO3eNCTBMA B Pa3NNUHbIe Nepuoab! XN3-
HU (CYTOYHbIE, CE30HHbIE, rOA0BbLIE NEPMOABI aKTUBHOCTU Opranvama).
AyTIKONOIMA U3yvaeT BNUSHUE eCTECTBEHHbIX ¥ UCKYCCTBEHHLIX (aHTpO-
NoreHHbIX) hakTOpOB Ha OpraHnam.

2.0cHoBHoOW 3anavent aemakonormi (OT rpedeckoro demos - Hapog)
AIBNAETCA W3yYeHue eCTECTBEHHbLIX rpynnuposBok ocobew oaHoro suaa,
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T.e. MONyNSLUK, BbIACHEHUE yCrnosui GopMUpoBaHUA NONYNALUK, BHY-
TPUNONYNAUMOHHLIX TPYNNUPOBOK U UX B3AUMOOTHOLLEHUNR, CTPYKTYpbI,
AVHAMUKK YUCNIEHHOCTU NONYAS[LUUKA TOTO UK MHOFO BUAAE.

3. HacywHoit 3agadven anaakonorum sensetca rnybokoe skonorude-
CKOe U3yueHue BUAA, KaK BbICLLEro YPOBHR OPraHn3aLmnmn X1UBOK Npupoab!
¥ Kak HagopraHn3mMHon Buonorm4eckon MakpoCuCTeMB.I.

B ocHOBe UHTErpauumn XuBbIX OpraHu3mMos nexut: ocobeb (opraHuam)
- nonynsiuus 6uoueHos - BuoreoueHos (kocuctema) - Buocdepa. Bua,
KaK HafopraHM3MHas CUCTEMa, He OTPaXEH B YKa3aHHOW WHTerpauuvwm,
T.K. CTPYKTYpa NpUpoAbl ONpeAensieTca AByMs CUCTEMaMK nHTerpaumm -
BNAOBOW U GUOreoLleHOTU4ECKON.

Jlo6as ocobb (opraHnam) U NONyNAUUA ABMRETCH NPEACTaBUTENs MU
KOHKPETHOro BUAa U BXOAST B COCTaB, TOrO WNk MHOro buoueHosa, naes
ABOVHOE NOAYUHEHUE.

B cucTeMy MHTErpauum uBoW NpUpOALI HYXXHO BKNIOYUTL BUA, KOTO-
puivi oGpasyeT rpynnuposk4 u coobigecTsa. B cBA3n ¢ aTum Mbi npeana-
raem CUCTEMY WHTErpaLiMK XUBbIX OPraHu3MOB Nnoa BNUAHWEM hakTopos
cpeabl No cneayowen cxeme: ocobb —— rpynna ocobein nonynauvs
— rpynna nonynauun —— sua —— rpynna sugos —> 6uo-
ueHos — rpynna 6uoueHo3oB — BuoLeHo3 (3kocucTema) —>
rpynna skocuctem 6uocdepa (puc.2).

4. 3apnavei CUK3KONOrMK (OT rPEYEeCKOro SuUn - BMECTE) Unu 3KONorun
COOBWECTB SBMSETCA U3ydeHWe NONynAuun pasHblX BMAOB pacTeHwd,
XWBOTHbIX U MUKPOOPraHu3moB, o6pasyiowmx GuoueHosbl, nyTn ux dop-
MUPOBaHUA Pa3BUTUA, CTPYKTYPbI, AUHAMWKK, MPOAYKTUBHOCTU U B3au-
MOOTHOLWEHU ¢ abuoTuueckumu dpakropamu, obmen sHeprim u T.4.

Mo mHeHuo Llpetepa (Schroter, 1896) cuHakonorua aHanusupyer
OTHOLLEHUS MexXay 0CODAMU, OTHOCSLLIMMUCA K Pa3HbiM BUAAM TOW WK
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dozexyas —p Cenvt —P Kieres ~P Mpeacrasnrosn—p Inny.uu-w—-—} Baa—P Uenors—PrInccucten:

sp103

v '
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Puc. 2. Cp2ab pasnnsHBIX COCRHIHCHAR KHBHX OPranHIMOB MO BIHARNEM
abHOTHYECKHX it GAOTHYCCKHX NPHIHAKOB CPLALL.
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VMHOW rPyNNUPOBKA OPraHnamos, a Takke MeXAy HUMU 1 OKpyXalollen
cpenon.

Ecnu B ocHoBe ayT-aeM- W 3WA3KONOTMW NEXWUT usyyeHuwe ocobomn
(opraHmamoB), NONyNALUA 1 BUAA KOHKPETHOMN IPyNbl XNBbIX coobluiecTs
(pacTenunit, KNBOTHBIX ¥ MUKPOOPraHM3MOB), TO CUH3KONOIsl, OCHOBLIBA-
ACb Ha ayT-aeM- 1 anaakonoruu, npuobpertaer obwebnonornyeckuin xa-
pakTep » oHa uccneayeT CNOXHbIE MHOTOBOAHbLIE KOMNIEKChI B3auMOC-
BAI3aHHbIX OpraHM3moB (BnoLeHO3bI), CyLLecTByOLWUE B ONpeaenéHHbIX
yCnoBusix Cpeabl,paccMaTpuBasi Ka4eCTBEHHbIE CTOPOHbI KaXA0ro U3 ero
KOMNOHEHTOB BO B3aUMOAENCTBAN APYr C APYIOM.

B cuMHakonornm wecnegoBaHus NPoBOARTCK: a) C TOUKU 3PEHUA CTaTw-
CTuYeckon (onucatenbHas CUCTEMA) - ycTaHasnueaeT BUAOBON COCTaB
rpyNnUpoOBOK, YUCNEHHOCTb, YacToTy BCTPEYAEMOCTY, NOCTOSHCTBO CO-
CTaBnAoWKUX ero BUAOB 1 UX NPOCTPAHCTBEHHOE; pacnpocTpaHeHne; 6)
C TOUKU 3PEHUA ANHAMUYECKON (PYHKUMOHANbHAA CUHIKOMNOTNASA) - CMEHa
1 pa3svThe rpynnMpoBoK, 06MeH BELLECTB U SHEPrUU MeXAY pa3nuuHbl-
MI 3KoCMCTEMaMu (nNyLUesas Lenb, nupamuaa yucen, 6uomacca v aHep-
s, NPOAYKTUBHOCTb N NPON3BOANTENLHOCTD).

5. dusnueckas 3KoNOr1a BbISBNAET 3AaKOHOMEPHOCTU husmonoruye-
CKUX U3MEHEHWUW, nexawumx 8 OCHOBE aganTaLuy OpraHu3moB.

6. Maneoakonorus nay4aer IKONOrMYecKne CBA3N BbIMEPLUUX BUAOB
W rpynn opraHuamMoB.

7. OBOMIOUMOHHAA 3KONOrMA M3y4aeT 3KONOorudeckne MexaHU3Mbl
npeobpasoBaHus NoNynsLmiA.

8. Mopdonoruueckas akonorna nsydaeT 3akOHOMEPHOCTU CTPOEHUA
M CTPYKTYp B 3aBUCUMOCTH OT yCNOBUIN obuTaHus.

9. Mopckaa n npecHoBogHas akonorus - rugpobuonorus - naydaer
BOAHbIE OPraHN3MBbI.

10. B HacTosiLiee BpeMs BO3HMK HOBbIW pa3aen: akonornyeckoe obpa-
30BaHne v BocnuTaHue nokonenunn (Oprawes, 1991, 1993, 1994, 2005).

B nocnepHee Bpems BbIAENSIOTCA: 3KONOMMS Yenoseka, NPOMbILUNEH-
Hasi 9KOMOrusi, CaHUTapHas 3KOMOrUsi, IKONOINA ropoaa, apXUTEKTypHas!
3KONOrus, TEXIKONOrMsa v T.4.

Takum obpasom, akonorus - obuiebuonoruyeckan Hayka O 3aKOHO-
MEPHOCTAX B3aUMOOTHOLUEHWI OPraHM3mMoB 1 cpeasb!, udydatowlas obpas
XKU3HN XXUBOTHbLIX U pacTeHUin, X NPOAYKTUBHOCTb, AMHAMUKY YNCNEHHO-
CT® nonynauun u npvipoay 6uoueHo3os.

3KONOrMs OTHOCKUTCA K Yncny dyHAaMeHTanbHbIX (NogpasgeneHun
6vonorum, nccneayiowuit hyHaameHTanbLHbIE CBOMCTBA XU3HM Hagopra-
HU3MHOTO YPOBHA opraHusaumu. MiHbiMu cnoeBamu, 3Kkonorus n3ydaet co-
BOKYMHOCTb XXWUBbIX OPraHn3MoB, B3aUMOAENCTBYIOLLNX APYr C APYIOM U
oBpasylounx c okpyxaloLen cpesoin obutaHus Hekoe eAUHCTBRO (T.e. Cu-
CTemy B Npeaenax koroporo oCywecTBNSETCA Npouecc TpaHchopmauun
3HEPrMn N opraHUYecKoro BeLlecTsa.

Mo mHenuio npodeccopa B..®Eéaoposa, anemeHTapHON eauHuLen
B 3KONOrvMu cneayet c4utaTth 0oCcobb NONYNALUUKM ¥ COBOKYNHOCTL ocobew
nonynauvy, Kotopble o6pasyloT HU3WYIO INEMEHTAPHYIO NOACUCTEMY B
npeaenax sKkornoruyeckon cuctembl. COBOKYNHOCTbL NONyNsuUWK, BbINON-
HSHOWMUX CXOAHYI0 (hYHKLUMOHaNbHYIO pornb B cucTeme oGpasyeT cneay-
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IOLLYI0 NPOMEXYTOUYHYIO NOACUCTEMY: IKOMNOTUS accoumauu ~——> 3Ko-
noruyeckue rpynnbl accounauymu —» 3konorusi hopmaumnit 3Konorus
xnacca gopmaumm — rpynnbl popmMaL — 3KONOrs Tvna pac-
TUTENbHOCTWU.

3konoruyeckum cuutaetcs nioboe uccnegosarme HaAOPraHU3aunoH-
HOrO YPOBHSI, €CNM OHO UMEET KOHEYHOW Lenbio OCMbICINTL MECTO UC-
crieayeMoro ssneHus B akocucrteme. Moatomy o6LeKToM 3Kkonorun Sens-
1oTCA U coobuiecTso (BuoueHos), u akocuctema. Opraduamel, obpasyio-
Lve NpocTble U CNoXHbie cooblecTsa, B3auMOAESACTBYIOT APYr C APYroit
He BoobGule, a B peanbHOM NpocTpaHcTee buotona.

BuoTon u HacTosLIne ero opraHuambl 06pasytoT Hekoe pyHKUMOoHanb-
HOe eAuHCTBO, Ha3BaHHoe A.TaHcnwu akocuctemon (no B.H.Cykauésy -
6roueHos).

Jkocuctema o6begUHAET COBOKYMHOCTb OpraHn3MoB Gonbworo co-
obuwectea (6GuoueHosa) ¢ uMx mectoobutanuem (Tanslou, 1935). He-
ckonbko no3gHee ®.OBaHc (Evans, 1956) nonbitanca pacwvputs NOHA-
TWe IKOCUCTEMbI, NPEASOKNB UCNONbL30BATL 3TOT TEPMUH ANs 06o3Hade-
HUs NIOBOI YacTU XKNU3HKU, B3aUMOAEUCTBYIOLWEN C okpyxeHveM. Cornac-
HO ®.3BaHcy, Ha4uHas oT ocobu u koHyan Buocdepon 3emnu (“nnankon
Xusnu” B.U. BepHagckoro), Bce hopMbl Xu3Hu noboro ypoBHS CNOXHO-
CTU MOTYT pacCMaTpyBaTLCS B KAYECTBE “KUBOrO KOMMNOHEHTA” 3KoCUCTe-
Mbl. B 3aTOM cnyuae 3kocuctema A.TaHCAM AomxkHa ObiTb NpUHATA, KakK
YacTHbIA cnyyai akocucTembl ®.3BaHCa, B KOTOPOWA XUBOW KOMIIOHEHT
npeacrasneH GUoLEHO30M.

OnpegeneHue 3akocuctembl, gaHHoe A.Tancnu (1935), nogpasyme-
BaeT NPOCTPaHCTBEHHYIO BbIPAXEHHOCTb 3Toro obpasosanus. Moatomy
akocuctemy A.T3HCnU criepyeT cuutate Bonee KOHKPETHBLIM NOHATUEM,
yem akocucTemy ®.9BaHca. B cBolo ouepeab GuoueHos-6uoreueHos B.H.
CykayéBa B HEKOTOPOM poAe KOHKpeTHee, YyeM 3kocucTtema A.TaHcmu,
HECMOTPA Ha CUHOHUMWUYHOCTbL U CMbICNOBYIO aAEKBATHOCTb 3TUX Tep-
MUVHOB.

ViHoraa npeanpMHUMaloTCst NONbITKA NPOTUBONOCTaBUTL GoLieHono-
TVIO 1 9KONOTWIO, YTO HE COOTBETCTBYET (haKTU4ECKOMY COCTORHUIO AEN B
COBPEMEHHOW IKONOTUMW, T.K. NPOTUBOMNOCTaBNEHRNE OAHOTO U3 pasaenos
AUCUMNNINHBI €€ NONHOMY COAEPXAHUIO NULLEHO CMbICNa.

B akonoruu cyulectsyer psg 4acTHbIX NONOXEHWW. Tak, Hanpumep,
YacTHas 3KOMNOrUs Uccneayer NpPUNoOXeHWe 3aKoHOB obLleit akonoruu
K OTAENbHbLIM TAKCOHOMUYECKUM paHram OpraHusMoB (OT wapcrea Ao
BUAA), K pPa3ninyHbiM TMNam MecToobuTaHuin 1 BuoueHo3amM pasnnyHbix
6roknumMaTuyeckux NosicoB. MHbLIMK CnoBaMu, YactHas KONOrUA Uay-
YaeT B 3KOCUCTEME MECTO OTAENbHLIX MOACUCTEM C YYETOM NpupoAab! N
yHKUMOHaNbHbIX 0COBEHHOCTEN 0Opa3yWMX UX 3NEMEHTOB, a Takke
cneundwvku cpeabi (BOAOW, Ha3eMHO, BO3ayLHOW) BuoTona, urpatowero
pOnb KOCBEHHOTO KOMMOKEHTA B 3KOCUCTEMaX.

Obbekt skonorun. O6BLEKTOM 3IKOMOrMM OKa3bIBAETCA 3IBOSIOLINOH-
HO cCnoxuslweecs LenocTHoe obpasosaHue (0cobu, nonynauuu, LeHo-
3bl, BUOLIEHO3bI, IKOCUCTEMBI) U3yHeHMe KOTOPOro CBSI3aHO ¢ Heobxoaw-
MOCTbI0 NPeocAoneHust cneuvduyeckux TpygHOCTER 1 BbipaboTkon cneu-
nuryeckort METOAONOMN 3KCNEPUMEHTa B pamMKax 3TOW AUCLUNNUHDI.
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B akonoruv Heobxoammo paspaboTaTh pag cneundudeckux Nnpuémos
nccneaoBaHnii, NPUrogHbIX ANS U3yYeHUs 06BLEKTUBHO CROXWMBLUErOCS
obpasoBaHua 6e3 HapyLueHWs ero LenocTHOCTU.

Mo mHennio .H. Kawkaposa (1933) nayyeHve coobuiectsa no ca-
MOMY CYWECTBY HE MOXET BbiTb HN BOTAHMYECKUM, HU 300NOTUMECKUM,
a [OMXHO BbITb 3KOMOTUYECKUM, T.€. pacCMaTpuBaTh BCEX YNEHOB €ro B
MX B3aUMOCBRA3SAX.

Pa3spaboTtka B 9konoruu cneynanbHbIX METOAOB B HEManomn CTenexn
crnocobcTeoBana noTpebHOCTL NPeoAONEeHNA pPsRAa YNCTO NPaKTUYECKNX
TPYAHOCTEW, CBA3AHHbLIX C OCYLLECTBIIEHNEM 3KCNEPUMEHTOB NpY NpoBe-
AEHN IKONOTMYECKUX ccneaoBaHui.

OKOMorua n3yvaet NpMpoaHble IKOCUCTEMBI, @ NIOBON aKCNepUMEHT €
npupoaown (cyabLbon KOTOPOW YenoBek B CUNY NOHATHLIX 0BCTOATENLCTE
AOPOXUT) OCNOXHRETCH W3-32 OrPOMHOTNO KONMUYECTBA NPUBXOAALLUX U
TPYOHO KOHTponupyembix caxktopos. [103ToMy NpsiMOW 3KCNEPUMEHT
€CNN 1 BO3MOXEH (BOAHbIE 3KOCUCTEMBI), TO pe3ynLTaT ero TpyAHO Npea-
cKasyem, a MCrnonb3oBaHMe AaHHbIX Apyrx Buonormyeckux ANCUMNIvH
“3acopsieT” 9KoNoruio, YTo NPMBOAWUT B UTOre K HeonpeaeneHHoMy pac-
LUMPEHUIO CaMOro COAEPXaHUA IKONOrMu, KOTopas U3 CTPOroi Hay4YHOW
AancumnnuHbl 06 3kocucTeMax noctenexHo npespaiaeTtcs B Guonoruio
okpyxatwowien cpeabl (environmental biology).

3Konorun, B KOHEYHOM cYéTe, oTBevaeT Ha Bonpoc: “CKonbKo opra-
HU3MOB HacenaeT AaHHyl0 MECTHOCTb, FAe U KorAa WX MOXHO BCTPETUTL
M nouemy?” - okasbiBaeTcs Guonornyeckum byHAaMEHTOM, Ha KOTOPbIN
ONUpaeTca YenoBeK B NPUHATUA NPEBEHTUBHBIX MEP, HAaNPaBNEHHbIX Ha
coXpaHeHue okpyxatowen ero npupoabi. Takum obpasom, pelleHns Bo-
NpoCoB, CBA3aHHBIX C 3aLUTOW OKpyXaloLew cpeabl, 6e3 yyactus akono-
ra He MoryT 6bITb NPUHATBI.

B nepuropn pacuseta Tsopyectsa [1.H. Kawkaposa, KOTOpbIV BKAOUAN
Guoueronoruio B akonoruio, C.C. LWWeapy (1970) nucan: “EcTb oCHOBaHuA
nonaratk, 4To B Byaywem 6uoueHonorua AeNCTBUTENBHO BLIAENUTCS K3
3KONOrUK Ha nNpasax CaMOCTOATENbHON Hayku 0 BUONOrMYECcKNX Makpo-
cucTemax BTOPOro Nopsiaka, HO B HAacTosiLlee BpEMA ANs 3TOro eLlé HeT

Mo

AOCTATOYHbIX OCHOBAHWIA".
2.4. 3AQAYN 3KONOTMNN

3apayen aKonormy ABNRETCH U3yYeHue CTPYKTYpbl U yHKUUK 3KOCK-
CTEeMbI M FOCNOACTBYIOLMX B AAHHBIA MOMEHT YCNOBUIA Cpeabl U YCTaHOB-
nexHwe 3aKkOHOMEepHoCTeN.

B pesoniounio Tpetben akonornyeckon koHdepeHumm B 1954 roay B
Kuese 6b1no BknoueHo NpocTpaHCTBEHHOE onpeaeneHne akonoruu: “Uc-
XOAA U3 UMEIOLIErocs onbiTa 3KONOrMYecKUX MccneaoBaHUin, OCHOBHbIM
coaepxaHueM U 3anaden COBPEMEHHOW 3KONOrvMu cnepyeT cuntath: 1)
U3yyeHune BUAOBbIX NPpMCNocobneHnih opraHn3mMoB, Ux ucTopuyeckon ob-
YCIMOBMEHHOCTH, KaK OCHOBbI AN151 NOHUMaHWA MHoroobpasus B3anmocss-
31 OpraHU3amoB 1 cpeabl; 2) n3yvyeHne 3akoHoOMepHocTel obpa3oBanuna 1
pasBuTHs Nnonynaumnn, kak hopmbl CylLlecTBoBaHuA BUAA, X auddepeH-
UMPOBKUA U AMHAMUKN UX YUCNEHHOCTK; 3) U3yuyeHne 3aKOHOMEpPHOCTEN
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dopmupoBaHus U pasuTus BUOLEHO30B, Kak BblpaXeHue B3auMOOTHO-
LEeHWN OpraHU3MOB B KOHKPETHbIX YCITOBUAX MECTOObUTaHus".

Takum o0bpasom, 3Konorma ABNSETCA BnonHe  cOopMUpOBaBLLENCSA
HayKoWi, cneunanbHO HanpaBNEHHOW Ha U3yyYeHue B3aumoCBA3En opra-
HU3MOB U cpeabl B Npouecce U3MEHEHUs YUCNEHHOCTU Nnonynsuun Bu-
00B U pa3BUTUA B3aMMOAENCTBYIOWMUX FPynnMpoBOK BMAOB - BuoueHo-
30B. BHMMaHMe 3Konoroe cocpeaoTodeHO Ha U3YHEeHUW B3aMMOCBS3EW,
NpUCNOCOBNeHUn U YUCNIEHHOCTU OPraHM3MOB B 3aBUCMMOCTU OT YyCro-
BUI XN3HU, HA UCCNEA0BaHUN U3MEHEH U cpeabl NoA BO3AEUCTBUEM Op-
raHM3MOB B Pa3finiHbIX €CTECTBEHHO-reorpacduyeckux naHawadTrax v B
yCNoBUAX HaNpaBNEHHOW XO3AUCTBEHHOW AEATENbHOCTY YenoBeka.

Lpyrumu cnosamu, OCHOBHbIE 3a4auu 3KONOrun cneaytoue:

1. BbiaeneHne OCHOBHbIX TUNOB 9KOCUCTEMbI U X B3AaUMOCBA3N B U3-
y4yaemom naHawadre.

2.0npepenexune BUAOBOrO COCTaBa OPraHM3mMoB, HAaCEeNKIOLWMNX Ty Unu
MHYIO CPeay u T.A.

3. aeHTndukaums CTPYKTypbl 3KOCUCTEMbI HA KaYECTBEHHOM YpOB-
He, T.€. OnpeAeneHne OTHOLLEHWUI MeXay BUAAMKM, YCTaHOBNEHNe cCBa3en
OpraHuM3mMOB C NOYBOW, BOAOW, BO3AYXOM U APYTUMU HEXMUBLIMA KOMMO-
HEHTaMu 3KOCUCTEMBI.

4. NMony4yeHve KONUYECTBEHHBIX OLIEHOK AN OCHOBHbIX Nokasarenew
COCTaBa 3KOCUCTEMbI: YCTAHOBMNEHWE 3HaYeHuin Temnepartypbl, BNaxXHo-
CTU, CONEHOCTU NOYBbI, BUOreHHbIX 3aNEeMEHTOoB U T.4.

5. KonuuectBeHHas uaeHTUUKAUUS CTPYKTYPbl 3KOCUCTEMSI, T.€.
onucaxve ces3en Mexay KOMMOHEHTaMWU 3KOCUCTEMbI U BHELLHUX yCMo-
BWI: CKOPOCTMW POCTa, Pa3MHOXEHUS, MHTEHCUBHOCTU (POTOCUHTE3A, 06-
pasoBaHue pUTOMAaCChl, CKOPOCTY BbleaHUs PaCTEHWU XXUBOTHLIMU U T.
a.

6. KomnnekcHoe onucaHne AMHaAMWUKA BCEX KOMNOHEHTOB 3KOCUCTE-
Mbl B CE30HHOM, rO40BOM U MHOTONETHEM NnaHe ¢ Lenbio rmybokoro ana-
nu3a 3aKOHOMEPHOCTER TON UNU MHOW 3KOCUCTEMBI.

2.5. METOibl 9KONOMMYECKUX UCCNEAOBAHUN

O6bEeKTOM 3KONOrUUYECKUX UCCNIEA0BAHMIA CNYXAT HE eANHUYHBIE OCO-
6u, a rpynnbi ocobent, nonynaumm u ux coobulectsa, T. . buonoruyeckue
MakpocucTemsl, pasHoobpa3sue koTopbix obycnasnusaer pasHble MeTo-
Abl 3KONOTUYECKUX UCCNEQOBAHUIA.

B akonoruu sbigensoTca cneayiolime MeToAbl: nonesbie, nabopartop-
Hble U 3KCMEPUMEHTANbHbLIE UCCINEAOBAHVA, MareMaTnyeckoe Mogenu-
poBaHue.

1. MoneBble UccnenoBanus ANA 3KOMOra MMEIOT NEPBOCTENEHHOE 3Ha-
UYeHUe, T.e. U3yyeHune NONyNALMK BUAO0B U UX COOBLLECTB B €CTECTBEHHOW
obcraHoBKe, HeNoCpeaCTBEHHO B Npupoae. [pu 3TOM UCNONb3yIoTCS Me-
ToAb! husnonorum, Buoxumumn, aHatommuu, mopdonorum, cuctemartuke,
a TaKKe KNMMaronoruv, MeTeoponorin, NOYBOBEAEHUS U APYIUX Hayk.

Ecnu dmanonorus nsydaer gyHKUMM opraHu3ma v npoueccsl, npote-
KatoLue B HEM, U BNUSIHWE Ha 3TW Npouecchl hakTopoB Ccpeabl, TO 3Ko-
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norus, UCNonb3yst MeToabl GM3nonorunu, paccmaTpusaeT peakuum opra-
HWU3Ma, KaK eanMHOro Lenoro, Ha COBMECTHOE BNUSIHME BHELIHUX ¢haKTo-
pOB C y4E€TOM CE30HHOW LIMKNNYHOCTY XNU3HEAeATENbHOCTU OpraHn3ma v
BHYTPVNONYNSLUOHHON Pa3HOPOAHOCTM.

[Npv nonesomM mMeToAE UCCNEAOBaHUSi YCTAHABNMUBAETCA BNUSHME Ha
OPraHnMam wnu nNonynauMio onpeaeneHHoro KoMmmnnekca 3koghakTopos,
BbIsiCHIeTCA obLas KapTuHa pa3suTtus ocoben Buaa, Buga (ux coobuye-
CTBa) U NX XN3HEAEATENbHOCTU B TEX MNY UHbIX ycnosusx. [py aToM, He-
0o6xoauMo yCcTaHOBUTL Kakomn U3 hakTopos sBnsetcs Gonee onpepensio-
UMM Ha xapakTep pocTa, pa3Butve U NPoAyKTUBHOCTbL 0cobu, BUaAa unm
coobujecrsa.

2. 3T 3agayv peLialTcs C MOMOLLbIO 9KONOrMYECKOro 3KCNepUMEH-
Ta, KOTOPbIA NO3BOMAET NPOaHanNuUanpoBaTb BNUSHWE OTAENbHbLIX 3KO-
haKToOpoB Ha pa3BuTNe OpraHM3mMa B MCKYCCTBEHHbIX YCNOBUSIX.

Pesynbratb!, nonyveHnHbie nabopaTopHbiM 3kCnepUMeHTOM, obsa3a-
TENbHO NPOBEPSKIOTCH B NPUPOAHBIX YCNOBUSAX.

Pesynstathl nonyyeHsie naboparopHo-3kcnepuMeHTanbHbIX Habnio-
AEHWA 1 NoNeBbIX UCCneaoBaHNin opraHnama pes3ko OTNUYalTCs Apyr oT
apyra. YéTtko oueHnTs BnusiHue hakTopos B NPUPOAHBIX YCNOBUSAX O4EHb
TPYAHO, T.K. HA OPraHn3M OenCTBYIOT HECKONLKO (PakTOpPOB, CBA3AHHBIX
Apyr C Apyrom (CBET, TeMnepaTtypa, BNaXHOCTb, BETEP U T.4.).

[Npu akonoruyeckux IKCnepMMeHTax BbIACHRIOTCA MHorve ocobeH-
HOCTW pacTeHu#, XUBOTHbIX 1 MUKPOOPraHM3MOB, UX NOMesHan u spea-
Has CTOPOHbI. TakxKe pellalTca BONPOCh! YBENUYEHUSI YMNCNEHHOCTH Op-
raHU3MOB, NYTU UX pacCeneHus U akKNMMaTu3auun, NPOrHo3b!l PasmHoO-
KEHWNS, pacnpoCTpaHeHus, NPOAYKTUBHOCTU U T.4.

3. Martemaruyeckme MeToabl U Mopenuposanune, [pu 3konornyeckux
NccnenoBaHUAaX U3yyaroTCA NPUPOAHbIE ABNEHNS BO BCEM X MHOroobpa-
3un: obLme 3aKOHOMEPHOCTU, NPUCYLLME MaKpPOCUCTEME, €€ peakumun Ha
M3MeHeHne ycnosuin cpeabl, Ho kaxxaas ocobb, nonynsuus, Bua, ero co-
obuiecTea HEOANHAKOBbI, OHU OTNUYAIOTCA APYr OT Apyra. NoaToMy AocTo-
BEPHOCTb TEX UNK UHBIX 3KONOMMYECKUX AaHHbIX YCTaHaBNNBaeTCs npuve-
HEHVEM METOAOB MaTemaTuieckon CTaTUCTUKN COBPEMEHHON KOM-
NbIOTEPHON TEXHUKN 1 nony4yaercs o6beKTUBHOE NpeaCTaBneHue o BCew
nonynaumu. Tak, Hanpumep, nNpu onpeaeneHun koaddurumeHTa obiHOCTH
B81A0B B BnoLeHo3e npumensieTcs opmyna CopeHceHa (1948):

k= -2 *100%
a+b

MNpumevyanue:

C - YUCNo BUAOB OBLWMX B ABYX ONUCAHUSNX;

a - YuCno BUAOB B NEPBOM ONUCAHWUU;

b - uncno Bnaos Bo BTOPOM onucaHuw.

B coBpeMeHHOM 3KOMoruu LUMPOKO NPUMEHSIOTCS METOAbLI TEOPUM UH-
thopmaTtuku n knbepHetukn. B HacTosiwee Bpems Hanbonbluee pacnpo-
CTpaHeHue Nony4Ynnu KoHUenTyanbHble U MaTeMaTuydeckue Moaenu.
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B kxayecTBe npumMepa paccmMoTpuM npocTeiwee anddepeHmansHoe
ypaBHeHUe, onuckiBalollee pocT nonynsuun kakoro-nubo supa (Péno-
pos, NMnbmaHos, 1980):

dx/dt = rx,

rae dx-nNnoTHOCTL NONYNAUMN B MOMEHT BPEMEHMU; I' ~-UCTUHHAA CKO-
pOCTb pocCTa, NPUHATAA NOCTOSHHOM.

Pewerue aToro ypasHeHusa aensetcs yHkuma X = X, Lnt, rae, X, -
NNOTHOCTb MONYNALUA B MOMEHT BpemMeHn t = 0.

3HaueHue aKkonoruu - onpeaerieHne 0CHOBHLIX TUMOB 3KOCUCTEM Ha-
We# NNaHeTbl C BbIABNEHUEM PasNUUUit B UX CTpOeHUe U pyHKLUMSAX, U C
YUYETOM NPOAYKTUBHOCTA 3TUX IKOCUCTEM ANA YernoBeka.

B nocnegHee Bpems B o6nacTtu akonoruv 6onsLioe BHUMaHue yaens-
€TCH 3KONOrMYecKoMy NPOrHO3upoBaHUIO.

3KOoNornyeckoe NporHo3MpoBaHue OXBATLIBAET CMOXHbLIA KOMMMEKC
06beKTOB - OT NPUPOAHBIX 3KOCUCTEM [10 NPOMbILLNEHHBLIX U CENbCKOXO-
3AWCTBEHHbIX. OOHUMU 13 LEHTPanbHbIX KOMNOHEHTOB MPOrHO3MpOBa-
HUA ABNAIOTCA 9KOCUCTEMbI, B CBOIO ovepeab, NpeacTaensowme cobou
1 CNOXHBLIA KOMNNeKC BUonNoruveckux ABNEHUNn B UX B3aUMOCBA3EN CO
cpenon. '

OpHa U3 ueneun NpPOrHo3npoBaHWUA - COXpaHeHUe NpUpPoAHbIX pecyp-
COB Ha BbLICOKONPOAYKTUBHOM YPOBHE, KOTOpble MOryT ObiTb MCMONb30-
BaHbl B TEMEHWUE Heonpeaen&HHOro NPOLAONKUTENBHOTO BPEMEHUN, MOHU-
TOPHbIX COCTOAHWIA NPUPOAHOW Cpeabl.

MABA 3

3KONOIrMYECKUE ®AKTOPbLI CPEQ1bl U X OBLUUE
3AKOHOMEPHOCTU AEUCTBUA HA OPTAHU3MbI

dakTopbl BHEWHeW cpedbl 0Ka3biBaloT rnybokoe BNUAHUE Ha XvBbie
OpraHWamsl, Ha POCT, pasBuUTME W pacnpeaeneHue pacTeHun, XKUBOTHBIX
¥ MUKPOOPraHnamoB. MHTEHCUBHOCTL BUONOrUYECKUX NPOLECCOoB B Tene
XUBbLIX OPraHU3MOB OMNpeaenseTcs akropamn cpedsbl.

PasHble OpraHnambl NO-pazHOMY BOCTIPUHUMAIOT M pearnpyloT Ha
OAHUN 1 Te Xe pakTopbl. Tak, pacTeHUs U XUBOTHbIE NYCTbIHL W NOMY-
NYCTbiHb CYLLECTBYET B YCIIOBUAX NOBLILEHHOW TEMNepaTypbl i HA3KOW
BNaxHoOCTU. B TyHape pacTeHus n xwBoTHble npucnocobneHbl Kk Heno-
CTaTKy Bnaru u crnocobHbl NepeHocuTb Hudkue Temneparypbl. Obutare-
NN CONéHbIX  BOAOEMOB NPUCMOCOBNEHs! K MOBbILEHHOW KOHUEHTpa-
UMK MUHEPanbHbIX BELECTB, B FOPSIMMX UCTOYHMKAX - K BLICOKOWN Temne-
patype v T.4.

3.1. CPEJA U YCNOBUA CYUIECTBOBAHUA OPTAHU3MOB

CpeAa - 3TO BCE, YTO OKpY>XaeT OpraHuam, NpsiMo NN KOCBEHHO BNK-
fleT Ha ero CoCTosiHne, pocCT, pa3BuTue, BbXKUBAEMOCTb, pa3MHOXeHWne.
CpeAa Kayxgoro opraHu3ma COCTOUT U3 MHOTMX HeOpraHn4eCckux u op-
raHn4ecknx (t)&KTOpOB, rae OAHW aIneMeHTbl cpeabl Heobxoaumbl opra-
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HU3MY, @ Apyrue - NoYTU UK NONHOCTLIO Be3pasnuuHbl. Tak, Hanpumep,
AnA 3anua Heobxoanmbl NULWa, KUCNOPOA, Boaa, 6e3 HUX 3asL He MoXeT
XWTb, @ BanNyH, CTBON, NEHb HE BNUSIIOT HA €r0 XWU3Hb (TONLKO, KaK YKpbI-
Tue OT HENOroabl UNK Bpara), NPSIMOI CBA3WU HET.

YCNoOBWA CYLIECTBOBAHUS OpraHuama - 3TO COBOKYNHOCTL Heobxoau-
MbiX ANSA OpraHuama 3NeMeHTOB CPeAbl, C KOTOPbIMUA OH HaXOAMUTCA B He-
paspbIBHOM eAuHCTBE, CBSI3WU, U 6e3 HUX OH He MOXET CyulecTBOBaThb.
SnemeHTbl cpegbl, HeobxoauMble U AEACTBYOLME HA OpPraHWam noro-
XKUTENbHO MNW OTPULATENBHO HA3LIBAIOTCA 3KONorvuyeckumu cakropa-
MU, KOTOpble AEUCTBYIOT Ha OpraHuambl B BUAE CNOXHOTO KOMMNeKca, a
He oTaenbHo. bes komnnekca 3kodakTopoB OpraHU3M He MOXeT pacTy,
pa3BuBaThCs.

CocTaBHble YacTu ¥ CBOMCTBA Cpeabl pasHoobpasHb! U U3MEHUYUBSI,
[nsa opraHnamoB BaXXeH XUMUYECKUIA COCTaB U HU3NYECKOE COCTORHWNE
(TeMmnepartypa, faenenue, paguaums u T.4.).

B cocrtas cpeapl BxoAAT BCe Apyrue opraHuambl - ocobu nonynsuum
0JHOTO UM MHOTUX BUAOB, NPSAMO UMM KOCBEHHO KOHTaKTUPYIOLLME C APY-
rvimu. OT cpeabi Oprainam nonydaeTt HeobxoAuMble BellecTsa, el oTaa-
€T oH npoaykTbl MeTabonuama. MonyyeHne u oTaaua BewWeCTB, U 3Hep-
MU AONXHbI BbITb OTHOCMTENbHO cHanaHCMpOBaHbLl, MHaYe Pe3ko Ha-
pyLaeTcsa “ypasHOBELIEHHOCTb OpraHu3ma co cpefon” U cTasuTcs nog
yrpo3y ero CywecTBOBaHUS.

Tioboe xnBoe CyLIECTBO XUBET B CMOXKHBIX N MEHSAIOLMXCS YCNOBU-
S1X, NOCTORHHO NpUcnocadbnueasick K HUM U pPerynupys CBOIO Xu3Heges-
TENbHOCTb B COOTBETCTBUNA C UX M3IMEHEHUAMM.

Mpucnocobnexus opraHM3MoB kK Cpeae HOCUT HaseaHue “agantaums’.
Cnoco6HocTb k aganTauuMmu 0AHO U3 OCHOBHbIX CBOWCTB XW3HU, YTo obe-
CNeyvnBaeT BO3MOXHOCTb CYLLECTBOBaHWA, BO3MOXHOCTb OpraHM3moB
BbIXMBaTb U Pa3MHOXATbCA.

ApanTtauuns NPosBNAETCS HA pa3HbIX YPOBHSAX: OT GUOXMMUM KNeToK n
noseAeHns OTAENbHbIX N (PyHKLMOHNPOBaHUsT CoOBLLECTB M aKonoruye-
CKUX CUCTEM.

No6oi opraHusm B cpeae ceoero obuTaHua noaBepraeTca oaHospe-
MEHHOMY BO3AEWCTBMIO CaMbix Ppas3HoOobpa3Hbix KnumaTudeckux aga-
durueckux n duotndeckux cakropos. Nio6Goil anemeHT cpeabl - 3KONO-
ruyecknit hakTop, OKkasbiBaeT NPAMOe BNUAHME HA XUBblE OPraHU3Mbl B
mobon dase ux UHAMBUAYANLHOTO Pa3BUTUS.

3konoruyeckue pakTopbl BO3ASWCTBYIOT Ha XMBbLIE OPraHuaMbl cne-
Ayowmm obpasom:

1. YCTpaHAIoT HEeKoTopble BUALI C TEPPUTOPUN, M3MEHSAIOT UX reorpa-
chunueckoe pacnpocTpaHeHue;

2. N3MeHs10T NNoA0BUTOCTb U CMEPTHOCTL Pa3HbiX BUAOB NYTEM BO3-
NeicTBMA Ha pa3BuTUe KaXQ0ro U3 HUX U, Bbi3bIBAA MUrpauvy, T.e. BNu-
SIOT Ha NNOTHOCTb NONYNAUMIA;

3. CnocoBcTBYIOT NOSABMNEHUIO aaanTUBHBLIX MoAUMMKaUWIA, T.e. Konu-
YECTBEHHbIX U3MeHeHWn obbEMa BeLecTB U TakuxX KayeCTBEHHbIX W3Me-
HEHWUI, KaK 3UMHAS U NETHSAS CNAYKa, hoToNEPUOANYECKNE peakLivv U T.4.

2xonornyeckue hakTopbl pasaenawTcs Ha abuotuyeckue, Buotuye-

CKku#ieé 1 aHTpONOreHHbIe CbaKTOpr.
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K abuotnuyeckum haktopam OTHOCATCA Temnepatypa, CBeT, paguo-
akTMBHOE W3NyJeHue, AaBneHne, BNaXHOCTb BO3AyXxa, CONEBOW cocTaB
BOAbI, BeTep, TeueHune, penved MECTHOCTU - 3TO BCE CBOWCTBA HEXMNBOW
NPUPOAbI, KOTOPbIE NPAMO KOCBEHHO BAUSIOT Ha XWUBble OpraHn3mMel.

BuoTtnyeckne daktopbl - 370 Bce (POPMbl BO3AENCTBUS XUBLIX Cy-
wecTB Apyr Ha apyra. KaxabiA opraHuaM NOCTOAHHO WUCNbITbIBAET Ha
cebe npsimoe unu KOCBEHHOE BNUsIHWE ApYTruX, BCTYNaeT B CBA3b C Npea-
CTaBUTENSIMWU CBOETO BUAA U APYTMX BULOB - PACTEHUSMU, XUBOTHLIMMU,
MUKpOOpraHu3Mamu, 3aBUCUT OT HUX U CaM OKasbiBaeT Ha HUX BO3Aew-
cteue. OkpyxaloLlee opraHu4eckmini Mup - COCTaBHasn 4acTb Cpeabl Kax-
[Or0 XXMBOTO CywlecTsa.

AHTponoreHHble hakTopbl - 3TO BCe POpMbl ASATENBHOCTU YenoBe-
Yeckoro obLyecTBa, KOTOpbie NPUBOAAT K U3MEHEHUIO NPUPOAbI, KaK cpe-
Abl 06uTaHus Apyrvx BUAOB, UNU HENOCPeACTBEHHO CKa3biBAIOTCA HA WX
Xu3Hu. B xope uctopumn yenoseyecTsa pasBUTME OXOTbl - CENbCKOrO XO-
3AACTBA - NPOMBIWNEHHOCTN - TPaHCNopTa CMNbHO U3MEHMNO Npupoay
Halwe NNaHeTbl, U Cel4ac aHTPONoreHHoe BO3AEWCTBUE Ha BECH XKUBOW
Mup 3emnu npoaonxaer pacrty.

Takum oBpasom, nioav okas3biBalOT 3aMETHOE BNIUAIHWE Ha OKpYXalo-
wyto cpeay. Tak, OTXoAbl NPOMBILNEHHOCTU, 3arpsA3HeEHVe BOAbl, BO3AY-
Xa, NOYBbI, YHUUTOXEHUE hnopbl U cayHbl U T. A. Tonbko OT npouecca
AblxaHus nogen B atmocdepy noctynaet bonee 1,1 - 102 kr yrnekncno-
ro rasa B roa,.

B pesynerate aHanuaa akonoruyeckux hakTopoB Cpefbl, a Takke
y4UTbIBaS W3MEHYUBOCTbL U NpucnocobuTtencHeie peakuum opraHn3Mmos,
BblAENAOTCA rugpoagaduveckne dakTopbl UNU BOAHOMNOYBEHHbIE dhak-
TOpb!, KOTOpble B knaccudpukaumm P. daxo (1975, c1p.37) npusoaartcs
paspensHo, Kak Nepuoanyeckne n Henepuoguyeckue.

HekoTopble cBONCTBA CpeAbl OCTAOTCA OTHOCUTENBHO MOCTOSAHHbI-
MW Ha NPOTSKEHUM ANUTENbHBIX NEPUOAOB BPEMEHU B 3BOMNIOLMN BUAOB.
TakoBbt, HANPUMEP, CUNa TArOTEHUS, CONMHEYHan paanauus, coneson co-
CTaB oKeaHa, cBoucTea atMocdepbl. HONBLIMHCTBO SKONOrMYECKUX (hak-
TOpOB: TeMriepaTtypa, BNaxHOCTb, BETEP, OCAAKWA, Hanuuue nNuu, Xuul-
HUKW, Napa3sunTbl. KOHKYPEHTbI U T. 4. - O4eHb M3MEHYNBLI B NPOCTPaHCTBE
v BpeMeHu. Hanpumep, TeMnepaTtypa CUNbHO BapbUpPyeT Ha NoBepxXHO-
CTU CyLlLK, HO NOYTWU NOCTOAIHHA HA fiHe okeaHa unw B rnybuHe newlep.
Wnu xe napasvTbl XUBOTHBIX XWUBYT B yCnoBusix u3bbiTka nuwmn, Toraa
Kak ans csoB0AHOXUBYLLUX XULLIHUKOB €€ 3anachkl BC& BpeMs MEHSAITCA
BCMneA 3a U3MEHEeHUSAMU YUCNEHHOCTM XepTs.

N3ameHeHuna akTopos cpeabl BO BpEMEHU MOryT BbiTh: 1) perynsipHo
- NEPUOANYECKUMM, MEHSIIOLLIMMU CUNY BO3AEWCTBURA B CBA3N CO Bpeme-
HeM CYTOK, UNu CEe30HOM roaa, Unu pUTMOM NPUNUBOB U OTIMBOB B OKe-
aHe: 2) HeperynsipHbiMu, 6e3 4eTkow NepuoanHHOCTU, Hanpumep, usme-
HEeHue NorofaHbIX YCroBui B pasHble rofsl, ABNEHUe Kkaractpaguyeckoro
xapakrvepa - 6ypu, nuBHW, obBanel U T.A.; 3) HaNPaBNEHHLIMU Ha NPOTSA-
XEHUN U3BECTHbIX, UHOTAA ANUTENbHBLIX OTPE3KOB BPEMSIHW, HanpuMep,
npy NOXo0AaHUM UN NOTENNEHUU KNMMaTa, 3apacTaHun Bogoema no-
CTOSIHHOM BbiNace CKOTa Ha OAHOM U TOM Xe y4YacTke 1 T.n.
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3.2. BTMAHWE ABNOTUYECKNX ®AKTOPOB HA OPFAHM3M

AbuoTtnyeckne hpakTopbl OKa3bIBalOT HA OPraHn3M NPSMoe U KOCBEH-
Hoe Bo3fgencreue. Tak, CBET U TemnepaTypa AEeUCTBYIOT HENOCPEACTBEH-
HO Ha ¢uanonormyeckme npoueccel, pocT, passutue U Tennosou ba-
naHc. OaHako, CBET u Temnepartypa, kak abuotudeckue akTopbl, UMe-
10T U KOCBEHHOE 3Ha4eHue. Hanpumep, oHu obecneunsaloT pa3suTue y
NPOAYKTUBHOCTL PACTEHUI, ABNAIOWMXCA KOPMOM ANSA XUBOTHbLIX, N 3TU
hakTopbl Yepes pacTEeHUs BMMAIOT Ha XU3HEAEeATEeNbHOCTb XUBOTHbLIX
OpraHuamoB.

ObhekT Bo3aencTBUA 3KkohakTopos 3aBUCUT OT UX XapakTepa, cunbl
W CTENEHN BOCNPUATUA OPraHuaMoM (BbICOKAR Unu HM3Kas Temneparypa,
APKUIA NNK cnabbi CBET, UNK TEMHOTA).

Y Bcex opraHU3MOB B XOA€ 3BOIHOLMOHHOIO pa3BuTus BoipaboTtanvch
npucnocobnenus K BOCNPURTUIO ONpefenéHHOro KonuuecTsa akodak-
TOPOB W ANA KAX[0ro PacTeHus, XUBOTHOMO UNU MUKPOOpraHusma cy-
LECTBYET KOHKPETHOE KOnuuecTBo ¢akTopos ANA HOpmansHoro u tna-
roNpUATHOTO UX Pa3BUTUA. YMEHbLUEHUE WA yBENUUYeHne konuyecrsa
aKTOPOR CHUXKAET XU3HEAEATENBHOCTL OpraHMama, a Npu AOCTUXKEHWU
MaKkcumyma nmin MUHUMYMa UCKIIIOMAEeTCA CyLeCTBOBaHWE OpraHn3Ma.

Takum obpa3oM, UHTEHCUBHOCTL 3Konorudeckoro daktopa, Hanbo-
nee GnaronpuaTtHas ANA XW3HeAeATeNbHOCTU OpraHW3Ma, HasbiBaeTCs
ONTUMYMOM, a AaloWan Hauxyawun agekT - TMCUMYMOM.

Hecmotps Ha pa3Hoobpasne akodakTopoB, B xapakTepe ux Bo3aen-
CTBUS HA OPraHN3Mbl B OTBETHbIX PEAKLIMAX XWUBbIX CYLLECTB MOXHO Bbifi-
BUTb pag o6LWmMX 3aKOHOMEPHOCTEN.

3akoH ontumyma, lNonoxurensHoe unu oTpuuaTenbHoe BAMAHUE KO-
daKkTopa Ha XnBble OpPraHU3Mbl 3aBUCUT OT CUnbl €ro NposiBnexuns. bna-
ronpusTHaa cuna BO3AENCTBUS HA3bIBAETCA 30HOW ONTUMYMa 3KONOru-
yeckoro chakTopa unu ero oNTUMYMOM ANA OPraHN3MoB AAHHOTO BUAA, a
OTKNOHAACL OT ONTUMyMa, hakTop YrHeTaeT XuU3HeaesTeNnbLHOCTb opra-
HU3Mma (30Ha Nneccumyma).

OnTuMym AN 0AHWX OPraHM3MOB U MPOLIECCOB MOXET ABMATHCHA Nec-
cuMyMoM ansa apyrix. Tak, Temnepatypa +40° +45° ysenuumsaet pusn-
ONOrUYECcKyHo aKTUBHOCTb B OAHMX OpraHn3max, a B Apyrux Bbi3bIBAET Te-
nnosoe oueneHeHue.

3a npegenamu MakCcuMymMa U MUHUMYMa (KpUTUYECKME TOYKM) cyule-
CTBOBaHWe OpraHm3mMa HEBO3MOXHO, HacTynaeT cMmepTb (puc. 3).

Kputnyeckune ToUkuM orpaHU4MBaloT cTeneHb BLIHOCMUBOCTU UMK Tak
Ha3bIBaeMOW 3KONMOrMYEeCcKon BAaNeHTHOCTU XMUBbIX CyLWeCTB MO OTHOLLe-
HUIO K KOHKpETHOMY dhakTopy cpeabl.

3.3. AKONNOrMYECKAA NMNACTUYHOCTbL OPTAHNU3MA

Ycnoeus cpeabl HEOAWHAKOBbLI HE TONLKO ANA oTAEeNnbHbIX BUAOB, HO
¥ ANA oTAenbHbIX cTagnin pa3snuTUA OQHOro opraHnama. Tak, Hanpumep,
onTuManbHble TeMnepaTypbl NPOPACTaHUA, UBETEHUA, NNOAOHOWEHUSA,
MKPOMETaHUA, Pa3MHOXEHWA pPa3HbIX BWAOB pa3nnuiHbl. B 3aBucumocTu
OT ONTUMyMa, Cpean BUAOB pa3nu4valoTca Tenno- n xonoaomo6nsb|e,
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Puc. 3. Pe3ynbratbl BO3AeACTBUA IKONOrMYecknx pakropos
(PapkeBuy, 1983).

BNaro- u cyxontoouBbie, NPUCNOCoBNeHHbIE K BLICOKON UMK K HU3KON COo-
NEHOCTN BOAbI U T.A.

PacTeHust ¥ XUBOTHbIE YMEPEHHOIO NOsAca CyLIECTBYIOT B LLUMPOKOM
TEMNepaTypHOM, CBETOBOM AuanasoHe, U BNaXHOCTU, Toraa Kak Tponu-
yeckue BUAbl HE BbIAEPXMUBAOT 3HAUUTENMbHbIX UX KonebaHun.

CsoWcTBa BUAOB a4anTUpOBaTLCA K TOMY UM MHOMY AUana3cHy dak-
TOpOB CpeAbl Ha3bIBAKOT 9KONOrMYECKOW NNACTUYHOCTLIO UMK 3KONOrnYe-
CKOW BarnerTHOCTbIo (puc. 4).

MNpeactasuTeny pasHbiX BUAOB CUMBLHO OTAMYAOTCA ApPYr OT Apy-
ra, Kak Mo ONTUMYMY, Tak M NO 3KOMOrMYECKON BanNeHTHOCTU. Tak, Ha-

Asi iyt keeGanus
A
Maxonmym QuiiMy ™ MakcHMYM
Tleccumym Meccumyu
Yaynucune YxymucsHne
Ycu.l’lc“:uc Ycunenue
bad e yXYRWEHHE
Yxyauwienne  Braronpnarneic Y Xy aenue
ychosxA ycnosia yeaoaufl
¥xu Nk HIHR MHIHA Y,
~

IKAMOIWICCKRAN BRACHTHOCTE

Puc.4. Touku KOOpAUHANBLHOFO BO3AENCTBUA IKOMOTMUYECKUX
npu3HakoB (Kynsrnacos, 1982)
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npumep, necubl B TyHApPe NepeHocsT konebaHus TemnepaTtyp B Anana-
aone 80° (ot +30° po - 50° C), Toraa, xak TennoBogHble padyku (Copilia
mirabilis) BbiaEpXvBaIOT M3MEHEHUSt TEMNEPATYPbLI BoAbl He Bonee, Yem
Ha 6° (ot +23° po+ 29°C). U3 sogopocnei Mapypyc (Hydrurus foetidus)
3HaYMTENbLHOrO pa3BUTUA AOCTUraeT npu Temnepatype +7° +12°C; orT-
AenbHble CUHEe-3eNneHble BOAOPOCNN B ropAYMX UCTOMHUKax - +80° +
90° C, a Cladophora glamerata sbiaepxvusaet guanasoH TemnepaTypbt
ot -10° go + 34° C. K Takum xe ellé otHocarcs: Vaucheria dichotoma,
Enteromorpha intesinalis, Osillatoria limosa, Diatoma vulgare u apyruve.

Buabi, crniocobHbie xuTh Npu HeBONLLWMX OTKNOHEHUAX 3KOhaKTOpoB
OT ONTUMYMA HA3bIBAOTCH Y3KO-, @ BbIAEPXMUBAKLLME 3HAYUTENBHBIE
n3mMeHeHUs PaKTopoB - LWWMPOKONPUCNOCOONEHHbIMY.

K y3konpucnocobneHHbIM OTHOCATCA obuTatenu Mopei, okeaHoB, ro-
PRYUX TEPM, TAE XU3Hb COXPAHAETCA B ONPEAENEHHBIX Y3KUX YCNOBUAX
(coneHocTb, Temnepartypa). Obutatenu npecHsIx Bog Nnpucnocobnexs! K
HU3KOWN CONEHOCTU, a XONOAHbLIX BOA - K HA3KOW TEMNepaType U T.4.

Y MHOMMX BUAOB 3KOMOrMYeckas BaNeHTHOCTb OYEHbL LUMPOKAA, OHU
MOryT obutaTth U B MPECHLIX, U B CONEHbIX, U B XONOAHLIX, U B TENNbIX BO-
AoéMax, U B Tponukax, U B xonoaHbix 6opeanbHbix 3oHax. OHU - Wnpo-
konpucnocobneHHble BUABI.

OKonoruyeckn HennacTudHble (ManoOBLIHOCNWBLIE) BUAbLI HA3bIBa-
I0TCH CTEHOBMOHTHBIMU (stenos - y3kuii), Gonee BolHOCNMBLIE - 3BPUGHK-
OHTHbIMU (€yros - WMPOKWIA). XKuBble OpraHvu3Mbl No-pasHoMy Npucnoca-
BnuBealoTCs K YCroBusIM cpeabl ¥ BbbkuBaHWMo. Buabl, pnutensHoe Bpe-
Msi pasBuBaloLuecs B CTabunbHbIX YCNOBUAX, CTAHOBATCA CTEHOOUOHT-
HbIMW, @ BUABI, CYLIECTBYIOLLME NPY 3HAYUTENbHLIX konebaHnax akodak-
TOpOB, NPUOBPETAIOT NOBBILLEHHYIO, LUMPOKYK 3KOMOrMYECKyo NNacTuy-
HOCTb - 38pUBUOHTHOCTL (puc. 5).

B 1840 r. Hemeukum xumukom HO.Jlnbnxom, cchopmynuposasLunM “3a-
KOH MUHUMYMa", Bbina BbIABMHYTA UAes O TOM, YTO CyLLECTBOBaHME U
BbIHOCNUBOCTb OHFAHU3Ma ONpeaenseTcs efo 3Kornornyeckumu notpeb-
HocTamu. Mo 3akoHy Jlnbuxa, BenvuvHa ypoxasi onpeensieTcst Konuye-
CTBOM 3ME€MEHTa NUTAHUA B NOYBE, U JaHHbIA 3NEMEHT HaxOAUTCS B MU-
HAManbHOM KONuU4ecTse.

B nocnepyiouem B <3akoH MuHumyma> Jlubuxa KO. Oaymom (1975)
BHECEHO HECKOMNbKO NONPaBOK M OrPaHUYEHUN:

1) 3akoH JInbuxa npvemneH ToNbKO B CTALMOHAPHBIX YCNOBUSIX, Koraa
NPVTOK 3HEpruun y BellecTe cbanaHCcUpoBaHb! UX OTTOKOM;

<
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4
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2

Puc. 5. Peaykruposanmue rnas puib ¢ yrnybnenHnem mops
(Weepanderep, 1963).
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2) BbICOKasIKOHUEHTpauus Unu JOCTYMHOCTb TOrO UM WHOFO BeLle-
cTBa, Nnnbo aencTeue Apyroro (He MUHUManNbHOro) hakTopa MOXET U3me-
HWTbL NoTpebneHve HaxoAALWErocs B MUHUMYME BellecTBa.

Mpu aTomM opranuam cnocobeH YacTU4HO 3aMeHATb AeuUNTHOE Be-
LeCTBO APYrUM, XMMUYecku BNT3kuM (pacTeHuns - NOYBEHHYIO BRary - na-
pamMu yTpeHHeW pochbl; MOMMIOCKM - KanbLui CTPOHUMEM U T.4.).

B Hactosiliee Bpems He NPUHATO FOBOPUTbL O “3aKOHE MUHUMYyMa"“,
a OH 3aMeHeH Ha oBWuiA “NpUHLUMN NUMUTUYIOWMX (OrpaHUYUBaoLLUX)
hakTopoB", OCHOBHbIE NONOXEHUS KOTOPOro H6binu ycTaHoBneHb! O. bek-
maHom (1905). CyTb ero B Tom, YTO obulee Hanuuue NUMUTUPYIOLLUX
haKTOpOB MOXET NPEBbLICUTL CYMMapHbIA NONOXTENbHbIN 3ddeKT aApy-
rux ¢akTopos (T.e., No-moemy, aecdeunt Bnaru CTaHOBUTCA OrpaHuqn-
BalOWMM (PaKTOPOM ANA Pa3BUTUSA PACTEHUIA NPU HANWYUU CBETOBOIO U
TEPMUYECKOro ONTUMYMa).

OrpanuuuBaiolliee 3HaYEHNE UMEIOT U MUHUMATbHbIE, U MakCUManb-
Hble hakTopbl. Tak, HeaoCTaToK (Bnaru, TeMnepaTypbl, XMMUYECKUX 3ne-
MEHTOB), U U3OLITOK NBOro U3 3kohakTOpoB OrpaHUuMBaIOT pasBuTue
OpraHuamoB.

Bnepeble amepukaHckum akonorom B.Wendopaom (1913) 6bino BbI-
ABUHYTO npeaCTaBneHue O NMUMUTUPYIOWLEM BIUSIHUM MakCUManbHOro
hakTopa HapaBHe C MUHVUMasbHbLIM U aBTOp chopMynupoBan “3akoH To-
NEPHTHOCTK" T.e. CyecTBOBaHWe BUAA ONpeaensieTcsi N HeAOCTATKOM ,
1 13bbITKOM NBOro U3 3KONMoru4eckux hakTopos, UMEKOLMX YPOBEHb,
6nuskui K Nnpeaeny NepeHoCMMOCTU UX OpraHu3mom. Takum obpa3om,
OpraHn3Mbl XapaKkTepuayTCs 9KONOrMYeCkUM MUHUMYMOM U 3Konoruye-
CKAM MaKCHMYMOM, a BbIHOCIIUBOCTb OPraHW3MOB K BO3AEWUCTBUAM B AU-
ano3oHe Mexay 3TUMU ABYMS BENUYMHAMWU Ha3blBaIOTCA Npejenamu Ta-
NEPaHTHOCTU BUAA (B3aMEH 3KOMOrMYECKON amnnnTyapl).

AmepukaHckun akonor K0.0aym (1975) BbIABUHYN HECKONbKO NOMo-
XEHUN, JONONHAIOLLNX “3aKOH TOMEPaHTHOCTU":

1) OpraHuambl MOryT UMETb LUMPOKUI ANANO30H TONEPAHTHOCTU B OT-
HOLLEHWN OAHOTO IKONOTUYEKCKOro hakTopa, U HU3KUA AnanasoH - B OT-
HOLWEHWUN gpyroro.

2) OpraHusm C WKWPOKUM AWana3oHOM TONEPaHTHOCTU B OTHOLUEHWUU
BCEX 3Kkonoruyeckux paktopos - Hanboree pacnpocTpaHeHbl.

3) Ecnu ycnosus no ogHoMy akonorudeckomy akTopy He onTumanb-
Hbl A4NSA BUAA, TO AUanasoH TONEPaHTHOCTU MOXET CY3UTLCR U B OTHOLLIE-
HWUM ApYrux 3KONormveckux ¢akTopos.

4) MHorue cakTopbl cpeabl CTAHOBATCS NUMUTUPYIOWUMU B KPUTU-
4yeckue nepuoabl KU3HW OpraHu3moB,, ocobeHHO B Nepuog pa3mMHOXe-
Hus (ocobei, cemsiH, siuL, IMOPUOHOB, NPOPOCTKOB, NUYMHOK), YEM AN
B3POCNbIX PACTEHUI U XXNBOTHBIX.

B 3aBUCUMOCTH OT CyLLECTBOBAHWUA OPraHU3MOB B pasHbiX YCIOBU-
AX UX AenAT Ha 3BPUOUOHTHLIE, 3BPUTONHbIE (LUMPOKUMA) U CTEHOBUOHT-
Hble, CTEHOTONHbIE (Y3Kui). MpuMepom 3BPUBHMOHTHBIX SBNSIOTCS: Oypbivi
mMeaBseab, BOSIK, TPOCTHUK, knagodopa, aHTepomopda, Xusyliue B pas-
HbIX YCNOBUSIX; CTEHOOUOHTHBIX - popent (B YUCTOW, FOPHOW NPOTOYHON
soae), rnyBokoBoAaHbie pbibbi, OpXUAHbIE, BOAOPOCNU TEPManbHBIX U XO-
NOAHOBOAHBIX UCTOYHUKOB.

36



OBpUTEPMHBIE BUAblI MOTYT ObiTb CTEHOranuWHHbLIMMK, CTEHOBaTHbLI-
MU, UNU CTEHOTONHbIE - 3BPUTaNWHHBIMKA U 3BPUTEPMHbLIMU. Tak, Ha-
npuMep, 13 3eNéHbIX HUTYaTbix Bogopocnen Enteromorpha intestinales,
Cladophora glomerata -cteHobatHble U 3BpUTEPMHbIE, B BONLLUNHCTBE
Cny4aeB 1 3BpUranvHHbIe.

3.4. HEO[IHO3HAYHOCTb AEUCTBUA ®AKTOPOB

Kaxabii akonornyeckuin akTop BNMSET NO-pasHOMYy Ha pasHble
dyHkumn opraHuama. Tak, TemnepaTtypa Bo3ayxa of +40° no +45°C y
XONOAHOKPOBHbIX XWBOTHbIX YBENMYMBAET CKOPOCTb 0OMEHHbIX Npouec-
COB, HO TOPMO3UT ABWUTaTENbHYI0 aKTUBHOCTb Y1 )KMBOTHLIW BNAAatoT B Te-
nnosoe ouennexune. [Ans MHOrMX pelb onTUManbHas Temnepartypa Ans
Co3peBaHWA NoneBbix NPOAYKTOB HeBnaronpusaTHa B Nepmnoa nx nkpome-
TaHUs.

Ku3HEHHbIN LUWKN BCerga CornacoBaH C CE30HHbIMU U3MEHEHUsIMU
komnnekca dakTopos cpeapl. [py aTOM NoABWUXHbIE OPraHU3Mbl MEHS-
0T MecTa obuTanus.

MN3MeHeHYNBOCTD, CTENEHb BLIHOCNMBOCTY, KPUTUHECKUE TOUKA, ONTH-
ManbHas ¥ NeccumanbHas 30Kbl OTAENbHbIX UHAVBUAYMOB He CoBnaaa-
l0T. M3ameHunBOCTb onpeaenseTca HacNeACTBEHHbIMUA KaYeCcTBaMuU OCO-
6ew, NonoBbLIMK, BO3PaCTHbIMUA U (hU3NONOrNYEeckUMN pasnuuuamu. Tak,
y 62604k MENbHUYHOWN OTHEBKYU - KPUTUYECKAA MUHUManNbHaA Temnepa-
Typa ans ryceHuy -7°C, ans B3pocnbix copm -22°C, a ans suy -27°C.
Mopos -10°C ryBuT rycenmnu, NeHTHOCTb BUAA BCEraa wWwupe akonoruve-
CKOM BaNeHTHOCTU Kaxaow oTaensHon ocobu.

Bupabl, nepeHocsawmMe WMpokve U3MEHEHUS OCBELLEHHOCTH, COBCEM
He obs3aTenbHO UMEIT NPUCNOCOBNEeHNs K LWMPOKMM konebaHusam Bnax-
HOCTM UNu MuHepanusauum soabl.” B CBA3W € 3TUM 3BpPUTEPMHbIE BUABI
He 3BpUranuHHbI, OHW CTEHOranWHHble Unu cteHobaTHble. Jkonoruye-
CKan BaneHTHOCTb BUAA NO OTHOWEHWIO K pasHbIM hakTopam oYMeHb pas-
HoobpasHa.

Cymma 3konormyeckux Bani€HTHOCTEN MO OTHOLWEHUIO K OTAENbHbIM
¢haktopam cpeabl COCTABMRET IKONOrMYECKUN CNekTp Buaa. dKonoru-
YeCKne CeKTopbl BUAOB HE COBNAAalT W Kaxabli Bua cneuududeH no
CBOMM 3KONOTUYECKUM BO3MOXHOCTAM. [1paBuno 3KONOrMYecKonW WH-
AveuayanbHOCTU BUAOB Bbino ccdopmynuposaHo pycckum GoTaHukoMm
J1.I.PameHnckum (1924), 3aTeM NOATBEPXKAEHO N 300M0raMu.

3.5. 3KONOr’MYECKOE 3HAYEHUE
OPOIrPAOUYECKUX ®AKTOPOB

K oporpaduyeckum ¢aktopam OTHOCATCA: BbICOTA 3NEMEHTOB pe-
nbea Haa ypOBHEM MOPS, SKCNO3WLMS U KPYTU3HA CKIIOHOB, @ Takxe
¢opma penseda.

dopmel penseda pa3nuyanTcs:

Makpopenbed - ropbl, HIBMEHHOCTU, AOMNUHbI, KAHBOHbI.

Mesopenbed - xonmsl, rpsabl, OBparv, KapCToBble BOPOHKW, CTENHbIE
Brogua v T.4.
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Mukpopenbed - Menkvue 3anaguHel, yrnybneHus, npucTonosble no-
BbILLEHUS, KPYTOBU3HBI U APYTMeE BbIBPOCH! 3€MNU, NPOU3BEAEHHbBIE POlo-
LLIUMM KXUBOTHBIMW.

Makpopenbed BnuseT Ha pacnpeaeneHve TUNOB pacTUTENLHOCTU B
ropHbix cuctemax. C nogHaTMEM B ropbl Ha kaxasle 100 M Temneparypa
BO3Ayxa noHmxaetcsi 8 cpeaHeM Ha 0,55°C v coOOTBETCTBEHHO U3MEHSI-
eTCcs BNAXHOCTb, UHCONAUUS, COKpaLLAeTCa ANUTENbHOCTL BEreTaumuoH-
HOro Nepuoaa, CyLEeCTBEHHO 3MEHsEeTCs pa3BuTtue pactenuin. C yeenu-
YEHWEM BbICOTbI ANIMHHEE CTAHOBWUTCA XONMOAHbLIW nepuod. BecHoit cHer
TaeT Mo3Xe U OH paHblue BbiNajaeT OCeHbI.

Pa3sHble BUABI pacTeHU 1 XUBOTHLIX (Aaxe pbibbl) HEOAUMHAKOBO OT-
HoCsTCS K noBepxHOcTU. OAHW BUABI UMEIOT LUMPOKUIA AWanasoH Npucno-
cobnenuna (tak, Hanpumep, anatoma (Diatoma vulgare) unu ronybuka
(Vascinium uligtnosum)), apyrue Bugbi pacnpocTpaHeHbl TONbKO B onpe-
AenéHHbix MecTax obutaHus ogHoro nosca. Tak, Hanpumep, AnaToma xa-
pakTepHa Ans BoOAOEMOB BbICOKOTOPHOrO MOSICa, a repakb XONMoBas, re-
paHb ckanbHas ANS rOpHOro nNosca.

[ns opraHn3MoB onpeaenéHHylo 3KONOFMYECKYI0 POflb UrpatoT 3KC-
no3nuUusA U KPYTU3HA CKIIOHOB Makpopernbeda. Tak, CKNOHbI KXKHOW 3KC-
Nno3vuUMKn 3HaunTenbHO Bonblue NOTNOWAT CONHEYHOW paguauumn, Heé
nporpeBaeTcs BO3AyX W NOYBA, CKOpee TaeT CHEr U UCCyLUaeTca noysa
1 HabniopgaeTcs U3MEHEHWUA ApYrux 3NemMeHToB MUKpoknumara. Bee atu
VU3MEHEHWUR OMPeAEnAT BUAOBON COCTAB PacTUTENbHOCTU, €& 3KOMOoro-
cusmnonornyeckme oCobEHHOCTU U COCTOSIHUE, rpaHnLbl NOSICHOrO pac-
npeaenenus, obecneunsatroT npeobnagarHue 6onee Tennonobusbix Bu-
A0B Ha I0XHbIX CKITOHAX, @ XONoZoNobUBbIX - Ha CEBEPHbIX.

3konoruueckuii acpeKT KPYTU3HBI CKIOHA CKa3blBAETCA Yepe3 0co-
B6eHHOCTN NOYBEHHON Cpeabl, BOQHOTO U TemnepaTypHoro pexumos. Kpy-
Thl€ CKJIOHbI CNOCOBCTBYIOT CUNBHOMY CTOKY BOAbI ¥ CMbICNY MOYBbI, HYTO
yXyAlaeT ycnoBus NpouspacraHns pacteHuid. B Takux mectax BcTpeya-
toTcA nuTochuNbHBLIE BUAKI C rMyBoKoi KOpHEBOW cucTemoir. Ha cknoxax
¢ 6onee MArKUM BEPXHUM CrIOEM MOYBbI MOSIBNAIOTCA NUOHEPHbIE BUADI:
BOZIOPOCIW, MXY U PACTEHUSI C Pa3BETBEHHON KOPHEBOW CUCTEMOMN, KaK
maTb-u-madexa (Tuccilago tartara).

OnemMeHTbl Me3openbeda BAMSIOT Ha nepepacnpeaeneHne NosiCHbIX
3KONOrMyeckux akTopoB, 0COGEHHO B MECTHOCTSIX, rAe OHW Bnn3ku K
MUHUMYMY. B toxHbIX, Bonee cyxux nosicax orpuuarenbHbie rteMeHTbl
penbeda (6ankn, osparu, peyHble AoNuHbI) obecneunsatoT nponspacra-
Hue Me30(UTHOW PacTUTENBLHOCTU, @ Ha BO3BbILLEHHOCTAX AOMUHUPYIOT
KCEepOdUTHbIE pacTuTensHbie rpynnMpoBki. B ymepeHHon 30oHe cesep-
Hble CKNOHbI Me3openseda 3aHATbl Necamu, a Ha oXHbIX, npeobnaaa-
eT CTEeNHOW TN pacTUTENbLHOCTU ¢ GeaHbIM BUAOBLIM cocTaBom. Kpome
pasnuuuii BUAOBOro COCTaBa, anemeHTbl Mesopenseda obycnasnusaioT
HEOJMHAKOBYIO CKOPOCTbL NPOXOXAEHUA BeretTauuu (pacnyckanve nodex,
3auBeTaHne, Co3peBaHue NIoaoB, CEMSH U T.4.).

Qkonoruyeckoe BnnaHue Mukpopenseda NPOABAAETCA B PA3NUYHbIX
CUTyaumsix, YTO CBA3AHO C NPOUCXOXAEHUEM MUKpopenbeda B pesynsra-
Te AeSTeNIbHOCTY PAacTeHUN (KOYKW JAepHEHHbIX 3N1aKoB 1 OCOK), Yenose-
Ka (KaHaBbl, KaHarbi, HACLINK) UMY XUBOTHbIX (3EMerbHble BbIBPOCH! po-

38



IOLLUX XWUBOTHBIX). B Takux cnyyasx Ha HEGONbLUMX yyacTKax 3emMnu Ha-
bnogaeTca yepenoBaHWe BUAOB C pasfMYHbLIMU 3KONOrMYECKUMW 0CO-
BEHHOCTAMU: MO3anyYHas, OAVHOYHAS, rpynnoBas v T.4.

Jkonoruyeckoe 3HayeHue OrHA. BaXHbIM eCcTecTBEHHLIM 3KONoru-
YeCKMM (haKTOPOM SIBMISETCA OrOHb - NMOXapbl, KOTOPbIe NPXU CodeTaHun
onpeaenéHHbIX KNUMaTU4EeCKUX YCNoBUIA NPUBOART K NONHOMY MNK ua-
CTUYHOMY BbIrOPaHVI0 PacTUTENbHOCTU B GONLLUMHCTBE Ha3EMHbLIX Me-
cTtoobuTtaHun.

B npupoae n3BecTHO HECKONbKO TUMNOB NOXaPOB, Pa3NUYHbLIX MO CBO-
emy AeucTBuio. BepxoBble noxapbl YaCcTo YHUYTOXAIOT BCIO pacTUTENb-
HOCTb U OHU OKa3bIBAKT NUMUTUPYtOLLIEE ,qeﬁcmme Ha BbonblKMHCTBO op-
raHW3MoB, HapyllaeTca CTpykTypa Buortnueckux coobluecTs, OHU BOC-
CTaHaBNWBAIOTCA Yepes MHOro NeT, NoKa y4acTok CHOBAa cTaHeT 6uonoru-
Yecku NPOAYKTUBHbLIM.

Hu3oBbie noxapsb! obnapatoT n3buparenbHbiM AecTBUEM, Cnocob-
CTBYIOT PasBUTUIO OPraHU3MOB C BbICOKOW YCTOWYMBOCTBLIO K OFHIO, CTU-
MyNUpyIoT pasnaraioujee gectene 6akrepuin Ha OTMepLUNE pacTeHUs U
npespalleHne MUHepanbHbIX NUTaTeNbHbIX BEWECTB B (hOpMy, AOCTYyN-
Hyto pacteHusM. KocBeHHOEe BO3AEWCTBME OFHA Ha PacTEHUS U XUBOT-
HbIX - 3TO YCTPAHEHWe KOHKYPEHLMN ANS XUBbLIX BUAOB.

Mocne noxapa ycnosus cpefbl pe3ko MEHAIOTCA: YBENUUMBAETCS A0~
CTyn CBETa, NOYBa CUNbHEe NporpeBaeTc AHEM M OXNAXAAETCS HOUbIO,
Bonblwe nepecbixaeT U nerye NoABEpPraeTcs BETPOBON U AOXKAEBON 3pO-
31K, YCKOpPSIETCS MuHepanu3auus rymyca, sospacraetr PH nouseHHoro
pacteopa 1 T.A. MNoxap HaHocuT Bonbuwioi ylwepb AepeBbAM, KyCTapHU-
Kam, XXMBOTHOMY MWPY.

3.6. BBAUMOAEWCBUE 3KONMOMMYCKUX ®AKTOPOB

OTumyMbl 1 Npeaentl AeCTBUARA TOTO UMY MHOTO haKTOPa U BLIHOCNM-
BOCTb OpraHmama K BO3eUcTBUIO pakTopa cpeabl onpeaensioTcs ¢ ka-
KOV CMNoN OAHOBPEMEHHO AEUCTBYIOT Apyrue dakTopbl. ITa 3aKoHOMeEp-
HOCTb Nonyunna HassaHue <szanmopencTene pakTopoB>.

Okonoruyeckue akTopbl Cpeabl BO3AENCTBYIOT HA OPraHM3M ORHO-
BPEMEHHO, NPY 3TOM AENCTBUE OAHOTO U3 HUX B ONpeaenéHHon mepe 3a-
BMCMT OT BbIP@XEHUS U BENWYWHbBI APYTUX (PaKTOPOB - 3TO €CTh B3auMo-
AencTBure akonormyeckux hakTopos. Tak, Xapy nerd4e nepeHocuTb B Cy-
XOM, @ HE BO BNaXXHOM BO3Ayxe; 3aMep3aHne Bbille Npy MOpPOo3e C CUMb-
HbIM BETPOM, UeM 6e3 BeTpa; yBsAaHne pacTeHn’ MOXHO OCTAHOBUTb Ny-
TEM yBENUYEHUs BNarv B NoYBE, a TakXe CHMKEHNEM TemnepaTypbl BO3-
Ayxa n ymeHblueHneM ucnapeHuns. bonbwon geduunT Tenna B nonsp-
HbIX NYCTbIHAX HENb3A BOCNONHWUTL HX OOMNMEM BNary, HU KPyrnocyTou-
HOW OCBEWEHHOCTbIO.

B nycTbIHAX HEAOCTATOK 0CAAKOB BOCNONHAETCS BNAXHOCTLIO BO3AY-
Xa B HOYHOE BpeMs; B APKTMKE NPOAOMKUTENbHLIA CBETOBOI AeHb ne-
TOM KOMMNEHCMPYET HeJ0CTaToK Tenna; 8 apuaHoON 30He NOBbILERHas Cy-
XOCTb YMEHbLUAETCH NONUBOM NOYBbI.

Ho H1 0aWH 13 3konornyecknx hakTopoB (HEOOXOANMBIX AN KU3HM
OpraHW3MoB) HeaameHnm Apyrumu. Tak, hoTOTPOHbIE pacTEHUsI He MO-
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ryT pactu 6e3 caeTa, Aaxe NpyU HANUYWUKU Tenna u NuTanus. Ecnu 3Hade-
HUe 0AHOro U3 hakTopoB BLIXOAUT 3a NpeAenbl AnanasoHa (HWKe MUHU-
MyMa Ui Bbile MaKCUMyMa), TO BUA HE MOXET CyLLeCTBOBaTb.

B komnnekcHoM AeRCTBMU Cpeabl ponu oTAeNbHbIX hakTopoB He pas-
Hbi. Cpeau HuX BbiAenseTcsa BeAywme (rnaBHble) U BTOpocTeneHHbIe. Be-
AywuMUn SBnsoTca dakTopbl, HeobxoauMble ANA XU3HU BUAa. [ns pas-
HbIX BUAOB - pa3Hbie Beaywive dakTopbl. Tak, Ans pocta acemeponaos
BeaywmM hakTopoM SIBMAETCS CBET, a B Nepuos obpa3oBaHus CeMsH -
BMnara u MuHepanbHble BEWECTBa U T.A.

OpHako B3aMMHas KOMNeHcauus aevuctsne akTopoB cpeabl UMeeT
onpeaenéHHble Npeaenbt U NOMHOCTLIO 3aMEHUTL OAUH U3 HUX HENb3s.
Tak, OTCyTCTBUE BOAbI UMW OAHOTO MUHEPanbHOrO 3rieMEHTa 3aAepXu-
BaeT pasBuTUE pacTeHun. B nonspHbiX paitoHax U B BbICOKOrOpbsiX Ter-
NO HEmMb3s 3aMEeHWUTbL HU BNarow, HX OCBELLEHNEM.

3Has 3aKOHOMEPHOCTU B3aWMOAEWCTBUA IKOSOrMYECcKUx (PaKTopoB,
MOXHO YMeno AeicTBoBaTb B CENbCKOM XO3ANCTBE.

QOrpannuuBarume dakTopbl. YaaneHue dakTtopoB cpeabl OT ONTUMY-
Ma 3aTpyAHAeT BO3MOXHOCTW CyLLECTBOBaHUS BUAA B AaHHbIX YCNOBU-
fX, @ nepexog oAHoro yakropa 3a npeaens! KPUTUYECKUX TOYEK, HECMO-
TPS Ha ONTUManbHOE COYETaHWe OCTaNbHbIX IKOMNOrM4ecknx ¢akTopos,
rpo3ut ocobsim rubensio. MKoraa BropocTeneHHble akTopbl CTAHOBATCA
onpeaensioWMMK, OrPaHUYMBAIOWUMIY POCT U Pa3BUTHE opraHusma. Tak,
8 Buonpypax “upumkckoro xvumkombuHata UMEIOTCA BCE YCNOBUA ANA
MaCcCOBOFO pa3BUTUNA 3eNEHBLIX BOAOPOCHEN (CBET, Temneparypa, a3oTHble
COEAUHEHUR), HO UHOTAa yBeNuUYeHne CopepXaHusa mean B cTokax (Ao 7
r/n) v Hukens (3-4 r/n) 3agepxuvBaeT Ux passutue, rmbRYT U BOAOPOCIU U
XUBOTHbIE, a 0bunue asoTa (A0 2 r/n) TOPMO3UT Pa3BUTUE CUHE-3ENEHbIX
BOAOPOCNEN, YCBaUBAIOLLMX MONEKYNAPHLIA a3oT aTtMocdepsl.

3TN OTKNOHSIWMUECH OT ONTUMyMa hakTopbl NpuobpeTaroT nepso-
CTeNneHHoe 3HaYeHNe B XU3HN BUGA B KOHKPETHbIN OTPE30K BPEMEHM.

OrpaHuuuBaiowme akTopbl cpeabl ONpeAensoT reorpachuyeckunt
apean Buaa. Tak, NPoABUXEHUE BUAa Ha CEBep NUMUTWUPYETCA Heno-
CTaTKOM Tenna, B apuAHebIX paioHax HeAOCTATKOM Bnaru Unun BbICOKOW
Temneparypomn.

OrpaHuunBaowym akTopom SABNSIOTCA MBMOTUYECKNE OTHOLLIEHUS.
Tak, Hanpumep, 3aHATOCTbL TEPPUTOPUIE CUIbHBIM KOHKYpPeHTOM. Hanpu-
Mep, OMbINeHNe NHXUpa 3aBUCUT OT oCbl U3 Cpean3eMHOMOpbS; pacnpo-
cTpaHeHue 6060Bbix B ApkTuke (0CTpoB [MKCOH) 3aBUCUT OT OCbl ONbli-
nuTens, WMeNs He CMOTPS Ha BCe ONTUManbHbie YCNoBus (Bnara, Tem-
neparypa v np.).

Ona onpepeneHus BO3MOXHOCTW CywecTBOBaHWA BUAA B AAHHOM
painoHe HeoBX0AUMO BbISICHUTL BbIXOA Kakoro-nubo daktopa cpefibl 3a
npeaensl ero 3KoNMorM4ecKon BaneHTHOCTA B Nepruoa passBuTUsi opraHus-
Ma, T. €. HeoBXO4UMO BLIACHUTL BpEeMs AEWUCTBUA Kaxgoro daktopa B
TOM WU MHOM XO3AUCTBEHHOM pavioHe v onpeaenuTb NYTU yCTpaHeHus
ux, 4Tobbl NOBLICUTL ypoxail. Tak, onpedené&HHyI0 TeMnepaTtypy nerta B
nepuog BereTaunm xnonyatHuka (UBeTeHns, NNOAOHOWEHWA) NOAAEPXKU-
BalOT CBOEBPEMEHHbLIM NoNUBOM. Anu xe Ha CUNBbHO KUCNbIX NOYBax Npu-
MEHSIIOT U3BECTKOBAHNE U NOMYYAIOT BbICOKMIA YPOXKaW NLLEHULbI.
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Ewé oaun npumep orpaHnuvealowlero chaktopa Temneparypbl: B
CkaHanHaBKMM NOCb BCTpeYaeTcs 3HauYUTeEnbHO ceBepHee, Yem B Cubu-
pw, xota B Cnbupu cpeaHsas roqoBas TeMnepaTtypa Bbie, HO O4EHb HU3~
kne aumuue Temnepatypsl (-55...-60°C) orpaHnyusaloT apean noca Ha
Tepputopum Cnbupn. Huakas temnepaTypa sHBaps Takxke orpaHuunBaeT
pacnpocTpaHeHue Byka ceBepHee SHBApCKoOi M3oTepmbl -2°C.

M3 BbILUEN3NOXEHHOTO BUAHO, YTO B Pa3HbiX MecTax haKkTopsbl, orpa-
HWYMBbLIBAKOLWME pa3BUTUE OPraHN3MOB, HEOAMHAKOBLI. Tak, Ha cesepe -
HefoCTaToK Tenna, Ha lore - HeAO0CTaToK BNary, NULLKM 1 BbICOKAas TeMne-
paTtypa. Bce pactenus un xmBoTHbIE B nepnoa pasmHoxeHmnsa Gonee vys-
CTBUTENbLHbLI K HEGNAroNPMATHLIM YCNOBUAM,

3HaHue BenuuMHBI U ponu, OrpaHWHKMBalOWUX (haKTOPOB KNIOY K
yNpaBneHuio Xn3HeaeAaTeNsHOCTLIO opraHuamos. Ha geincrtsue moboro
akonoruyeckoro chaktopa opraHuaM akTUBHO pearupyeTt, Habniogaercs
NaTeHTHOE COCTOsIHUNE, T.€. €CTb BNara - pacTéT, HET Bnaru - BbIChIXaeT.

ApanTauma opraiuamos. JltoGol Bua B GuoLeHo3e pearnpyer Ha aei-
CTBWS TOTO MU MHOFO hakTopa UNN N3MEHSIET CBOE COCTOSIHME, YTO Npu-
BOAUT K BbhkunBaHuto Buaa. OprakusM npeogcnesaeT HeGnaronpuaTHoe
BO3AeNCcTBUsA akonorudeckux akTopoB cpeabl; usberas ux u npuobpe-
Tasi BLIHOCNUBOCTb.

OcHoeHoW cnoco® apantauum - naberaHue, MCNONb3YETCH XKUBOTHbI- .
Mu, obnapalommMn NOABMKHOCTBIO (T2KCUCHI, MbILEYHbIE [BUWKEHUS,
murpauum). OHn nepemelaoTcst M3 HeBNAronpuATHLIX ycnoBuin B Bna-
roNpUsTHbIE.

MABA 4

NPUHUUMBbI 3KONOMMYECKOW
KNACCUOUNKALINU OPFAHU3MOB

Pasroobpa3ue 1 pasHONNaHOBOCTbL CNOCOGOB 1 NyTen aganTtauun op-
raHU3MOoB K cpeae Co34atT HeobXxoaAUMOCTb MHOXECTBEHHOW UX Knaccu-
dhurkauuu.

B akonoruveckomn rpynnMpoBKe OpraknaMoB B OCHOBY MOryT 6biTb No-
NoXeHbl camble pasHoobpasHble KpuTepun: cnocod nuTaHus, nepensn-
XEHNs, OTHOLWLEHUE K TemnepaTtype, BNaXHOCTH, CONEHOCTU cpeabl, AaB-
NeHno n T.Aa.

Jxonoryeckue knaccuukaumm oTpaxaiwT CXOACTBa, BO3HUKaOLWne
y npeacTasBuTenen pasHbiX rpynn, €CNn OHW UCNONb3YIOT CXOAHbLIE NYT
aganTauum, :

1. B akorpynny no cnocobam fBUXEeHUs NonagaioT pasHbie No cucre-
MaTU4EeCKOMY MONOXEHWIO XUBbIE OpPraHW3Mbl. Tak, HanpuMmep, Meay3sl,
MOSITIOCKM, UHPY30pUM, NUUNHKWU CTPEKO3 U APYrMe OpraHnaMbl AensTcs
Ha Beralolue, Npbirawme, Nnon3awolume, NeTawme U T.4.

Mo wwpoTe ananasoHa NpUCnocobneHus Kk cpene BCe OpraHvambl
pasaenstoTcs  Ha 3BpUbUOHTOBbIE U CMEHOBUMOHTOBbLIE - NPOCTas JKO-
noruveckas knaccucukaums.
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2. o xapakTepy nuTakusi opraHnu3Mbt 4EeNATCA Ha asTorpadbl U reTe-
porpadbl. ABTOrpadbl, B CBOKO ovepenb, AensTCA Ha doTorpadbl U xe-
MOTOrpodbl (MCNONbL3YIOT IHEPrUI0 XUMUYECKUX CBA3EN).

[etepoTpodbi genstca Ha canpodutbl 1 ronodoun. Monosou AenaTcs
Ha canpodaroe, ¢putoharos, 300¢haros (HyX4aOLWMNXCA B XUBOW NULLE)
1 Hekpodparos (TpynosigHble XUBOTHbIE). OHU Takxke NnoapasaensitTca Ha
6onee Menkue rpynnel.

3. Mo cnocoby aobbiBaHUA MUK OpPraHX3Mbl KnaccuuuupyloTes
cnepyilouMm obpasom: a) unbTpaTopbl (Menkue padkun, kuT u ap.); 6)
nacylmecs ¢popMbl (KOMbITHBIE, XYKU-NUCTOEAb!); B) cobupatenu (AsT-
Nbl, KPOTbI, 3EMNEPOIAKU, KYPUHbIE); T) OXOTHUKW Ha ABMXYLLYIOCA A0ObI-
4y (BONKM, NbBbI, MyXU-KTbIPU U T.M.) U UENbiv PsA APYrux rpynn.

3konoruyeckne knaccudukaumm NOMOralT BbISBUTL BO3MOXHbIE
nyTu aganTauuu opraHu3MoB B cpeae.

4.1. KNNACCUOUKALMNS PACTEHUM U XXUBOTHbLIX
no XUBAHEHHLIM ®OPMAM

Haubonee pacnpocTpaHeHa akonoruyeckas knaccuukaums opra-
HW3MOB MO XWU3HEHHbIM cbopmam, T.e. No Tuny mopdonoruv, oTpaxaio-
e BaXxHenwme MOMeHTbl 06pasbl XU3HM U OTHOWEHUE BUAA K cpeae.
XusHeHHbie hopMbl onpeaensioT agantauMm opraHu3MoB K KOMMNEKCY
¢akTopoB 1 Kk cneunpuke MECTOOBUTAHUSA.

Mopdonormueckuin TURN NPUCNOCODNERNUR PacTEHWA U XUBOTHBIX K
OCHOBHbIM (PakTopam MecToobuTaHus u nx obpas Xu3Hu - eCTb XU3HEH-
Hble pOpMbl OpraHM3moB, CchOpMUPOBaHHbIE B MpoOLECCe 3BOMIOLUK B
KayecTBe 3awWmTbl OT HeBNaronpuATHLIX BO3AEUCTBUIA YCNoBUN Cpeabi
(TemMnepaTypbl, CBETA, BNAXXHOCTU U A4p.).

PacteHus knaccuuumpyloT Ha OCHOBaHUMM afantauuMu K OKpyxXa-
oMM ycnosuam. Tak, Hanpumep, Ha OCHOBaHWUM (PU3NONOTUHECKUX
CBOWCTB pacTeHuss AenATCA Ha: rurpotmTbl, Me3oduTsel, kKcepodutel 1
T.4., @ YNEeHHble - Ha AepeBbs, KYCTapHWKX, NONYKYCTAPHUKA 1 TPaBbl.

B cBa3u ¢ MHoroo6pasveM ycrnoeui Ha 3emrne y pacTtexuii BbipaboTa-
NOCb OrPOMHOE KOMUYECTBO XKU3HEHHBIX hOPM.

B 1806 roay A.N'ymGonbAa Bnepsble BBEN NOHATUE O XU3HEHHbLIX Hop-
Max pacteHuin. O6bIUHO, OT APUCTOTENSA [0 HACTOAWErO BPEMEHW, Bblae-
NS0T ApeBECHble, NONYAPEBECHbIE, HAa3EMHbIE TPABRHWUCTbIE U BOAHbIE
TPaBSIHUCTbIE PACTEHUS.

YY€HbIMU NpeanoXeHbl pasnuyHbie CUCTEMbI XXKU3HEHHbIX (POpM pac-
TeHun. Haubonee npusHaHHON ABNSAETCA cuCTema aatckoro GoraHuka
K.PayHkuepa (1905-1907), B OCHOBY KOTOPOiA IONOXEHO pacnonoxeHue
noyek Bo3obnenns unu sepxylek noberos NO OTHOLIEHUIO K MOBEPXHO-
CTu nouBbl B HebnaronpusTHoe spems roga.

B cucteme K.PayHkuepa Bbiaensaiorca 6 )U3HEeHHbIX DOPM pacTeHuil:
aNNUTLI, aHepoduTbi, XxameduTbl, reMuKpunTouTbl, KPUNTOPUTLI,
Tepocutsl. Ux onucanue (puc.6).

1) OnnchuTbl - BO3AYWHbIE PACTEHUS, HE UMEIOLLIUE KOPHEN B nouse.
OHU BCTPeNaloTCA Ha CTBOMax KPYMNHbIX PacTEHUN BO BNaXHbLIX TPOMUH-
Kax.
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Puc.6 XXnusnerHolie hopmMbl pacTeHn# no PayHkuepy

2) ®anepoduTsl (P) - AepeBbs, KYCTapHUKU, NNaHbI, NOYKKU BO30OHOB-
NEeHNA ux pacnonoXeHbl BLICOKO Haa NOBEPXHOCTbIO NOYBbI (He Hwke 30
CcM).
3) XamedpuTbl (Cp) - HEBLICOKME NONYKYCTAPHUKU, TPaBAHUCTLIE pac-
TEHUR, NOYKU BO30GHOBNEHUSA Y HUX HaxoAATCs Ha BbicoTe 20-30 cM Hapg
NOYBOW, 3MMOW YXOANT NOA CHEXHbIN NOKPOB Y HE 0TMUPaIOT. K HUM OTHO-
carca: 6pychuka (Vaccinium vitis-idaea), yepHuka (Vaccinium myrtillus),
6apBuHoOK.

4) Memukpuntodutel (H) - aepHoobpasyiolme TpaBAHUCTLIE MHOMO-
neTHUkKU. Mx novku HaxoasTCA Ha ypOBHE NOYBLI, OTMEpLUNE HaA3EMHble
opraHbl NpPUKpbIBaOT MX. MHOrMe nyroBble pacTeHus, Takue, Kak kpanu-
Ba asyaomHas (Urtica dioica), opyBaHumk nekapcreeHHbii (Taraxacum
officinali) n Apyrue, oTHocsiTCA K 3TOM rpynne.

5) Kpuntodutbl (K), unu reocbutsl - obwmpHas rpynna pacreHu,
NOYKM BO30OOHOBNEHUS KOTOPbIX PACMONOXEHb! Ha NOA3EMHbIX Opra-
Hax (knybHeBble Wnu KOpHeBUlWHbIE pacTeHus). [pynna aenutca Ha
Ase noarpynnsi: A) renoduTbl - pacTeHns npubpexHbix n 6ONOTHBLIX Me-
crobuTaHuit, nx nouku Hke Asa Boaoéma. Ao crpenonucT (Sagittaria
Sagittifolia), yactyxa (Alisma plantago-aquatica), cycak 30HTWUYHbIA
(Butomus umbellatus); B) ruapoduTel- BoAHbIE pacTeHust C Nnasaiowm-
MU MU NOrPYXEHHLIMA NUCTLAMU. [TOUKM BO3OOHOBNEHUS Y HUX 3UMY-
10T Ha AHEe BOAOEMA, Ha MHOTONETHUX KOPHEBULLAX, KaK Y KyBLUNHKY Be-
non (Nymphaea alba), unv B Buge cneunoyex - TYpuoHOB Y pACky Manow
(Lemna minor), paecrta npoHseHxonucToro (Potamogeton perfoliatus).

6) TepocuTbt (Th) - OAHONETHME PaCcTEHNSI, KOTOPLIE B CyXOi UMK XO-
NOAHbIN ce30H BbIBaIOT B BUAE CEMSH UMK CMOP WU NPUCTIOCOBNEHBI K He-
6naronpuaTHLIM YCrioBUSIM.

Mo K.PayHkuepy xu3HeHHble (OpMbl - UCTOPUYECKU CIOXUBLIMECA
npucnocobnexns pacTeHnit K KNMMaTU4EeCKUM YCroBusiM cpeapl. (puc.6).

MpoueHTHOE pacnpeaeneHue BUAOB NO XU3HEHHLIM hopMaM B pac-
TUTENbHbIX COOBLIECTBaX Ha M3yvyaemoi TeppuTopuu HasbiBaeTca Guo-
noruyeckuM cnekTpom. Tak, pacnpeaeneHue XU3HEHHbIX rpynn pacTe-
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HUIA NO KNMMaTU4eckuM 3oHaM Mupa (B npoueHTax) obpasyeT cneayto-
wue Huonorudeckue cnekTpsl (FopbiwvHa, 1979, Tabn.1):

Tabnuua 1

Buonoruyeckue cnekTpbl NO KNUMaTu4eckuM 3oHam Mupa
Ne 3oHsI P Ch H K Th
I Tponuuccxas 69 6 12 S 16
2. IycTuinnas 4 8 1 5 82
3. Cpeamnsemuomopckas | 12 6 29 11 42
4. YMepeHtas 8 6 52 25 9
5. ApxTHueckas 1 22 60 i5 2

OTciopa BMOHO, YTO ANS pa3HblX NPUPOAHBIX 30K - pa3Hble Buonoru-
yeckue acnekTbl. 2Kapkui U BNaXxHbi TPOMWUK Ha3BaH KNMMaToMm haHepo-
UTOB, KOHTUHEHTaNbLHLIA PakoH - FeMUKPUNTOUTOB. Xamedt Tl BKIO-
4aloT pacTeHusi C pa3HbiM OTHOWEHWEM K knumarty. HecmoTps Ha Heoa-
HOPOAHOCTbL, Knaccudukauus PayHknepa nonynsipHa.

B akonorun pacrenuii ynotpebnsiorcs - TepMuHbl: “akobuomopda’,
“6uonoruyeckuin Tun', “dopma pocra’, “anumopda”, kak CUHOHUMbI UMK
Bnuskue NOHATUA TEPMUHA “XU3HEHHas dopma’.

U3BECTHO, YTO MUP HU3LLMX PacTEHUN Takke o4eHb pasHoobpaseH,
rae HabnoAaTCA OT NPOCTOr0 OAHOKNETOYHOMO A0 CNOXHOrO MHOTOKIe-
TOUYHOrO CTPOEHMSA BOAOPOCHH, rpubbl ¥ NULLANHNKW.

YyeHble-cneunanucTel YCTaHOBUNKU MOPgONoruieckme OT/IMYMA BO-
[OPOCNEN, U HA OCHOBAHUKA 3TOTO Mbi BbIAENUNU CNEAYIOLINE XUSHEH-
Hble hOpMbl CNOPOBbLIX pacTexuit (Oprawes, 1987):

1) YKusHeHHbie opMbl Bogopocnen: a) amebonaHas; 6) moHaaHas,;
B) NanbMennonaHas; r) KOKKoMaHas,; 4) HUTyarTas; e) pasHoHuTyaras; x)
nnacTuHYaTas; 3) cupoHanbHas; u) xapoBas Xu3HeHHas dopma.

2) XKunsHeHHble dpopmbl rpuboB: a) MUKpoCcKonuyeckas nuTLUennnan.-
Hasi HekneTouHas xuaHenas cdopma; 6) Mukpockonuyeckas nuTuennu-
anbHasn KNeTouHas; B) MUKPOCKONMYECKas O4HOKMETOYHAS; I)MaKpo-
ckonuyeckas xu3HenHas gopma.

3) XusHeHHan ¢opma NULLIANHKKOB: @) HakunHas (kopkosasy); 6) nu-
CTOBUAHASA; B) KYCTUCTan XU3HEHHaA opma.

YkasaHHble KU3HEeHHbIe (hOpPMbI BoAOpOCNen rpuboB n NULWAaNHUKOB
BblAENeHbl Ha OCHOBAHUKN UX MOPMONOrU4ECKUX NPU3HaKoB U ABNAKOTCH
3NeMeHTOM TOro Unu Horo BUoLeHo3a NN 3KOCUCTEMbI U YHacTBYIOT B
UX CTPYKTYPHOM CNOXEHUN.

XKusHeHHble HOPMbI XKMUBOTHBIX. [aHHbIA TepMUH BbIN NO3anMCTBO-
BaH 13 6oTaHuku, 3aTeM yTeepauncs U B 3oonoruun. Knaccudpukauums
XU3HEHHbIX ¢opm ocHosononarawwas npobnema 3KONOrM4ECKon
mMopdonorun. B 300norun CyLLECTBYIOT PasfiMyHble TPaKTOBKN XKU3HEH-
HbIX hopM. B oaHWX cnydasix 3a OCHOBY cucTeMbl GepyTcs ocobeHHo-
CTW pa3MHOXeHUs1, B APYrux - cnocobbi nepeaBukeHns unn 4obbisaHus
Ny,

Mo cucreme [.H.KawkapoBa (1945) Xu3HeHble HOPMbl XUBOTHbLIX
cnegywowue:

l.Nnaeawowme dbopmsi:
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1) McToBOAHbBIE - HEKTOH, NNAHKTOH, 6EHTOC;

2) MonyBsoagHble - Hbipsitowne, HeHbipaowue, AobbisatoLme U3 Boabl

TWb Nnwy.
1. Potowine cpopmbi:
1) ABconioTHble 3emMnepon (BCA Xn3Hb NPOXOAUT NOA, 3eMNER);

2) OTHocuTEnbHbIE 3eMNepon (BbIXOAAT Ha NOBEPXHOCTL 3EMMU).

Ili. HazemHble e hopMbl:
1) He aenatowue Hop - 6eraowme, npoiratowime, nonsawme;

2) Nenatowme Hopsl - Beraowme, npbiraloume, NON3aKoLWMe;

3) XXusoTHble ckan.

V. [peBecHbie nasawowme opmsi:

1) HUCXOAALLME C AEPEBLEB U NUWL NasaloLme.
V. Bo3saywHbie hopmbt:

1) JobbiBatowme nuuly B Bo3ayxe;

2) BeicmaTpusatolume eé ¢ Bosayxa.

[anee, N0 OTHOWIEHWIO K BNaXHOCTN BO3Ayxa Kaiwukapos Bbiagenser
snarontobusbie (rurpocdunbHble) 1 cyxoniobusble (kcepodunbHbie) dop-
Mbl; N0 NUTAHWIO - PACTUTENBLHOAAHDbIE, BCEAAHBIE, XULHbIE N MOrUNBLLM-
KW; NO MECTY pa3MHOXEHUS -pasmMHOXaloLLUecs nog 3eMnéu, Ha noesepx-
HOCT¥ 3eMnu, B ipyCe Tpas, B KyCTapHUKax U Ha aepeBbsx. Cpean Hace-
KOMbIX BbIAENKAIOTCA refpobuoHTbl, a3apobuoHTbl U ap. (pnc.16 no U. X.
Waposon u B.A.CBewHukosy, 1982).

YKn3HeHHble hOPMbI KMBOTHBIX 3aBUCAT OT NPUHUUNOB, U HA OCHOBA-
Hun mopconorumn mnekonutaowmx A.H.®opmo3os Bbigenun 5 agantan-
TUBHbBIX TUNOB: 1) HazeMHble HOpMBI; 2) Noa3emMHble (3emnepoun); 3) ape-
BECHblIe; 4) BO3AayLwWHble; 5) BOAHbIE.

B npenenax kaxpaow rpynnel 0COGEHHOCTM NOCTyNaTENbLHOro ABUXe-
Hus 1 obpasa xu3uu cdopmupyeT Gonee cneuududeckue npucnocobu-
TernbHble (hopMbl.

XXusHeHHble opMbl OTUETNMBO BbIAENSAOTCA B npeaenax nwobon
KPYNHOMN TAKCOHOMUYECKOMN rPYNNbi XMBOTHBIX, XapaKTEPU3YOWMECs 3KO-
noruyeckum pasHoobpasvem Buaos. Hanpumep, cpeau nvy pasnuya-
1oTCA: 1) NTUUBI APEBECHOIN PacTUTENBHOCTU; 2) OTKPbITbIX NPOCTPAHCTB
cywm; 3) nTuubl BonoT ¥ oTmenew; 4) NTUUbLI BOAHbLIX NPOCTpaHCTB. B
Kaxxaon rpynne BbigensioTca cneundundeckue Gopmbl: a) gobbisarowme
NULLY C NOMOLWbIO Na3aHus (nonyran, KyKywku, BopobbuHbie); 6) aobbi-
Balowwe nuily B Nonéte (B filecax - COBbl, KO30AOW; Ha OTKPbITLIX NPO-
CTPaHCTBaXx - PXaHKOBbIE, ANIMHHOKPbINbIE; NOA BOAOW - TPYGKOHOCHI); B)
KOpMsILLIKEC NpU NepeaBMXERUM NO 3emrne (KypUHHbIE, Kasyapbl, KUBHM,
CTpaychl, XypasnuHbie); r) AobblBaolime nuLly ¢ NOMOLLbLIO NNAaBaHnA u
HbIPSAHWUA (MUHIBUHBI, rarapbi, NOraHkW, ryCUHble U T.4.).

JKusHeHHbie POopPMbi MENKUX NOYBEHHBIX OPraHN3MOB 3aBUCAT OT KOM-
nneKkca ycnoBui: 0CBELLEHHOCTU, TEMAEPATYPbLI U BNAXHOCTU:

1) aTMOBMOHTBI - BMAbI, HacensaLwWwme BepxXHUe Cnou NoACTUNkU (C
rnasamu);

2) syapaduyeckue Bnabl 0bMTaTENN MUHEPanbHbIX TOHKONOPOAHbBIX
cnoes noysbl (Menkue, 6e3 rnas);

3) remunapacuueckme hopMbl NPOMEXYTOUHbIE NPEALIAYLUX.
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Cpeau capaH4oBbIX pa3nuyaloTca: a) TaMuobuoHTbl - obutatenu ae-
peBbeB, KYCTApHUKOB W TpaBAHMCTOro sipyca; 6) XopTobuoHTL! - XuTtenu
HaANO4YBEHHOrO CNOS OPraHU4eckux OCTaTkoB; B) repneTobUoHTbI - 06u-
TaTenu OTKPbITLIX Y4ACTKOB rPyHTa; ) 3peMobnoHTh! - obuTtaloT Ha no-
BEPXHOCTH NIAOTHBIX MUHUCTLIX NOYB; A) NCAMMOBUOHTBI - Ha neckax; e)
NeTPOBUOHTLI - Ha KAMEHUCTBIX Y4aCTKax C PeAKON pacTUTENbHOCTbIO.

CxogHble Xu3HeHHble (hOPMbl BCTPEYAKTCA B CXOAHbIX YCNOBUSIX
pasHbix 30H. XKU3HeHHble opMa HarnsaHo ceuaeTenscTeyeT 06 obpa-
3€e XWU3HW BUaa.

MABAS
OCHOBHbIE CPEAbI XKU3HWU

B npouecce 4nUTeNbHOrO 3BONIOLUMOHHOTO Pa3sBUTUR XUBbIE OPraHnus-
Mbl MPUCNOCOBUNUCH K CYLLECTBOBAHUIO B ONpeaen&HHbIX YCNOBUAX.

Mepsoi cpenoi xu3Hu crtana Bopa. B BogHon cpepe 3apoaunach
XKWU3Hb, HO NOCTENEHHO OPraHW3Mbl CTanM 3acensTh HA3EMHO - BO3AyLYIO
cpeay ¥ NPOSIBUNUCHL HAa3EMHbIe PAaCTEHUSA U XXUBOTHbBIE, HO UX XW3Hb NO-
NpexHeMy 3aBUCUT OT BoAbl. OAHaKO, AN MHOMMX pacTeHUI U XUBOTHbIX
BOAA OCTA&TCA Cpeaon obutaHus.

B npouecce ctaHOBNEHWA CTPYKTYpbl U (PYHKLMN OPraHU3MOB, OHU
cTanu 3acensTb NOYBEHHYIO Cpeay, Co3aasasn cneunduiecknin Komnneke
eé obutatenen.

C pasBuTUEM XWU3HU B pas’nNU4Hbix MecToobuTaHMsAX napannenbHo
chopmMupoBanuce napasutel U CUMOBUO3bI, CPEAOH XXU3HU KOTOPLIX ABMA-
I0TCS XMUBbI€ OPraHn3mbl - X035eB8a U COXUTENM.

B HacTosiwee BpeMa Ha 3emne BLIAENSIOTCA YEeTbipe Cpefbl XU3HU:
BOAHAA, Ha3€MHO-BO3AYLUHAS, MOYBA U XWUBble Oprasuambl.

M3BecTHbl ABa Ge3xunaHeHHbIx 6uoTona: 1) BnaguHa AtnaHtuc B Kpac-
Hom Mope (rny6una 2000 M, Temnepatypa 56°, coneHocTb 320 %), Bbi-
coKoe coaepkaHue conei Metannos; 2) osepo CaH-XyaH B AHTapKTuKe,
KOTOpOe HUKOrAa He 3amepsier, T.k. ero Boaa - 45% pacteop CaCl,. Opra-
HU3Mbl NPUCNOCOBNEHbI K UCKIIIOYUTENBHO XXECTOKUM YCIIOBUAM CpeAbl:
npu kpanHux konebaHusx Temnepartypsl, conerocty, PH, PE n gpyrux.

5.1. BOOHAA CPEOA XXU3HU

BoaHaa cpeaa - aTo ruapocdepa, koTopas BkniovaeT Bce csoboa-
Hble BOAbl 3eMNW, CBA3AHHbLIE XUMUYECKUMU U (PU3NYECKUMU MUHEpPa-
namun 3emHon kopsl. K ruapoccepe, kpome Mopckoro okeaHa, OTHOCAT-
Csl BCE PEKU, 03€pa, NoA3eMHble BoAbl. [TocneaHne NUTaloT peku, o3épa
u Mopsi. Takum obpasom ABMXKyLLEH CUNOWA ruapoctepbl ABNAETCS Kpyro-
BOPOT BOAbI B npupoae. M'apocdepa TecHo ceBsizaHa ¢ nutocgepon, ar-
Mocdepoin u Buoccepon.

B3avMooTHOWeEHUA ruapocdepbl € XXUBbIMUA OpraHu3mMamm -pacTeHu-
AMUA N JKUBOTHBIMU - AOBONBHO CNOXHbI. OCHOBHYIO Maccy OpraHM3mMoB
coCTaBnsieT BOAa, HO obLyast Macca BoAbl B OpraHu3Max HesHauvTenbHa
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no cpaBHexwio ¢ 06bLEMOM rnapocdepsbi. Tak, XuBble opraHnambl Ha 1/3
COCTOSAT U3 Boabl. Mexay 6uocchepoit n ruapoccepoit NOCTOAHHO Npo-
CXOANUT KPYrOBOPOT BOAbL. :

Mppocdepa 3annmaer 71% nnowaau 3emnu, 06bEM 3anaca Boab!
1370 mnH. xy6. kM, uTO coctasnseT 1/800 yacts o6b&ma 3emHoro wapa.
M3 obulero o6béma rmapocdepbl 98% NpuxognTCs Ha MOPA U OKeaHbl,
1,24% - Ha nbAabl NONAPHbIX 0GNacTen, a NnpecHsle BOAb! peK, 03&p U Apy-
rmx Bogoémos cocrasnsiot Bcero 0,45%.

Wnu xe obbém rmapocdepbl npeebiaeT 1,4 mnpa. km®, U3 Hux obnb-
ém Muposoro okeaHa- 1,37 mnpa. km®. 3T1a BennunHa B 15 pa3 npesbilua-
et 06bém Bcex oCTanbHLIX BOA.

B HacTosee BpeMs 06bEM BOAb! 03E€P, BOAOXPAHNIWLL TOMHO YUTEH.
Tak, 06b€mM BoAb! BO BCEX 03Epax MUpa COCTaBNAET 275 ThiC. KM?, U3 HUX
150 TbiC. KM? - conenbie. (NlbBoBuy, 1974).

B BopgoxpaHmnuuiax HakonneHol A0 5 TbiC. KM3 BOAbLI, KOTOpbiE CNo-
CoBCTBYIOT peleHnIo HaPOAHOXO3ANCTBEHHbIX 3aaaq.

CeoircTa Boabl. Boaa obnagaer paaom cneuvwdmuecknx CBOWCTE 1
0COBEHHOCTEN, OCTABNAIOWEM Crefibl Ha CTPOEHUU U PA3BUTUN OpraHn3-
MoB. Tak, BOAa - €AUHCTBEHHOE BELecTBO Ha 3emne, BCTpevaloleecs B
XWUAKOM, TBEPAOM ¥ rasoobpazHoM COCTOSHUMN.

Xunkan Bopa: 1) obnapaer BLICOKMM YHUBEPCANbHLIM PacTBO-
PAIOWMM CBOWCTBOM; 2) OHa - Cpefa M yJdacTsyeT BO BCeX (huanmonoro-
Broxummuuecknx npotuieccax opraHuaMoB; 3) Boaa TPaHCNOPTUPYET NuTa-
TefbHble BEWECTBA NO Opraku3my; 4) oHa peanusyer mHorue obwebuo-
noruyeckue siBnexus; 5) soaa Npy NNaBaHUKA CKUMAETCA, a NpU 3amep-
3aHun, obpasys nén ysenuumeaetcs (pacwumpnetcs); 6) Boaa npv Temne-
parype 4°C, umena Hanbonbllylo NNOTHOCTL, HE 3aMep3aeT U 3TO coxpa-
HAET BOAHbIE OPraHu3Mbl oT rmbenu; 7) Boaa UMEET CKpbIToe Tenno nna-
BaHuA nbaa (336 Ox/r), T.e. NOCTENeHHOe 3aMep3aHue pek, 03ép, Mopewn
¥ TasHve CHera, NbAa, NefHUKOB, YTO obecneunBaeT Ce3oHHbie nepexo-
Abl U Temneparypbl; 8) OHa,kak uaeanbHas XWAKOCTb, NOCTOSIHHO NOA-
iepXvBaeT TENNOBOe paBHOBECUE OPraHU3MoB,; 9) BoAa, Kak BbICOKOE Te-
nNoémMkoe BeueCTBO, aKKYMYNMpPYeT CONHEYHYIO U TEPMUYECKYIO 3HEPTUN
n ABNAeTCA pacnpenenutenem eé Ha nnaHete; 10) Bbicokas AnanekTpu-
Yeckaa NPOHULAEMOCTL BoAbl 06yCnaBnuMBaeT MHTEHCUBHYIO AMCCOLMa-
LMIO conen, KUCNOT W MOHOB, KOTOPbIE NOBLILLAIOT pasHoobpaavue Guoxu-
MUYECKUX peakLMin, perynupyioT 0OCMOTUYECKOe paBHOBECUE OpraHu3ma
n cpenpbl; 11) Bopa crabunusnpyeT CTpyKTYpy, onpeaensieT (hyHKUMOHanb-
HYIO aKTUBHOCTb Pa3NMUYHbLIX MONEKYN opraHu3ma; 12) BoAa uMeeT CBOW-
CTBO UCNapaTbCA npu niobowt TemnepaTtype (M B 3amepLleM COCTORHUK),
B )KapKylo Noroay 3ameAneHHoe UcnapeHue cnacaeT OTKpPbITbie BOAOE-
Mb! oT 6onbluoi ybbinu Boabl; 13) BoAa MMEET Cuny CLENNeHus eé mMo-
neKkyn v NpununaHusi, u ato cnocobcTeyeT nepenBuKEHUIO BOALI, U €&
pacTBopoB no cTebnio pacteHui; npoucxoasT aacopbunoHHble npoLec-
Cbl B KOPHEBbIX CUCTEMAX, B CUCTEMAX NULLIEBAPEHNSA, AbIXaHUA U ABNXE-
Hus; 14) Bopa obnafaeT NPO3padYHOCTLIO, YTO CNOCOGCTBYET NpoXoXae-
HUIO NpoLieccoB ¢hoTocuHTE3a, hoTonepmoamMaMa, OpueHTauum B nNpo-
cTpaHcTee, potomopchoreHesa, nomcka UK, noBeaeHus; 15) Hecxnma-
€MOCTb BO/Ibl - YCNIOBWUE ANS pOCTa M NOAAEPXaHUs ¢hOpMbl BUAOB.
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Boaxble obutarenu. U3secTHo, 4TO B BOAHOMU cpefse obuTaet Gonee
150 000 B1AOB XMBOTHbLIX (MPUMEpPHO 7% OT 0OLLEro KONMYECTBa XNUBOT-
Hbix Ha 3emne), 10 000 Bugos pacteHun (npumepHo 8%). 370 3Ha4m-
TefnbHOe YACNO OPraHM3MOB, HO UX MEHbLIE, YeM Ha3eMHbIX.

Pa3Hoo6paseH v BoraT pacTUTENbHBLINA M XUBOTHbLIA MUP MOpelt U oke-
aHos, ocobeHHO B Tponuyeckon 3oHe. Tak, Tonbko B Oct-UHaninckom ap-
xunenare BcTpeyaloTcs okosrio 40 000 BMOOB XUBOTHLIX, TOFAA Kak B ce-
BepHOM Mope JlanTtesbix -Bcero 400.

>KuBoe BelwecTBo ¥ BOAHaA cpeda OKasbiBalOT BNUSIHWE APYT HA APY-
ra. MogcunTaHo, YTO BoAa MOpENR 1 OKeaHoB, peK U 03Ep pasnaraercs u
BOCCTaHaBnuBaeTcs B GBUOTMYECKOM KPYroBopoTe 3a 2 MIH. NeT, T.€. BCS
BOAA NpoLUa Yepes XUBOoEe BELLECTBO NNMaHETLI HE OAHY ThiCAYY pas.

Boaa noaswxHa. OHa npoTo4Ha, HabnogaoTes NpUnuBbl U OTIUBLI,
nepemMelLMBaeTcs Noj AeUCTBUEM BETpa U TeMnepartypbl, BC& aTo obe-
cneYnBaeT BOAHLIE OpraHU3Mbl KUCNOPOAOM, NUTATENbHLIMU BeLecTsa-
MU, U OpraHu3Msl NpUCnocobunucb K NOABMXHOCTU cpeabl. Tak, Hanpu-
Mep, NPUKNENMATCS K NOABOAHLIM npeaMeTaM, obpacrawowue pacre-
HUS - 3eNEHble HUTYaTble, ANaTOMOBbIE, BOAHbIe Mxu, BypHbie u kpac-
Hble BOAOPOCNN.

YKunBoTHble Takke afanTUpoOBanuCh K NOABUXHOCTY BoAbl. Tak, y pbib,
obuTaowmx B 6bICTPO TEKYWMX BOAAX, TENO NOYTU Kpyrnoe (dopens, ro-
nsiH); 6ecno3BoHOYHbIE B pekax 0buTalT Ha gHe, UX Terno CNNIoWEHO B
Oep30-BeHTpanbHOM HanpaeneHuu. Ha ckanuctbix Geperax B npubon-
HOW 30HE BCTPEMAKTCH Takue, Kak yCoHorue paku, bproxoHorne monnto-
CKM, HEKOTOPbIE BUAbI pakoobpasHbix, a B BOAHOW TOMLUE - NNaHKTOHHbIE
OpPraHu3Mbl.

5.2. HASBEMHO-BO3AYWHAA CPEOA

OpraHusmbl, obuTawliMe B Ha3eMHO-BO3AYLIHOW cCpeae, OKPYXeHbl
BO3AYXOM, HU3KO BNAXHOCTbIO, NIOTHOCTLIO U AABNEHUEM, A TaKXKe Bbl-
cokum coagepxarmeM O,. BONbLMHCTBO XMBOTHLIX NEPEABUrAIOTCS MO
TBEPROMY CybCTpaTy - NoYBE, @ pacTeHust YKOPEHSIIOTCS B Hel, 2KU3Hb Ha
cylle OT opraHuaMoe notpeboBana BbICOKOro YPOBHA OpraHu3aumnu: oco-
BeHHoCcTU AbixaHus, BoaoobMeHa, nepeasuxeHns 1 obpasa XusHu cyxo-
NYTHbIX XWBbIX CyLLECTB.

HasemHo - Bo3aywHas cpefa Gbina ocBoeHa opraHu3mamu B Xoae
3BONIOUUM 3HAUYNTENBHO NO3AHee, YeM BOAHAA: HU3Kas NNOTHOCTL BO3-
4yxa, ero manasi NoAbLEMHasA CUNa u HesHaduTeNbHan TaxecTs obycnas-
nvBaeT pasmepb! U MacCcy OpraHUu3MOB.

B Ha3eMHO-BO3AYLWHOW cpeae akonormyeckne hakTopbl MMEIOT psa,
ocobeHHocTel: 1) CBET MHTEHCUBHEE, YEM B BOOHOW cpeae; 2) Temnepa-
Typa npeTepneBaeT cunbHble konebanus; 3) BNaXHOCTb pa3nu4Ha, B 3a-
BMCUMOCTW OT 30Hbl, CE30Ha U BPEMEHU CyTOK; 4) UX BO3JeiACTBME CBA3a-
HO C ABUXEHUEM BO3AYLUHbLIX MAcc - BETPOM.

Y OpraHu3mMoB Ha3eMHO - BO3AYLUHOW cpefbl Bbipabotanics cneupdum-
Yeckue aHatomo-Mopdonoruyeckue, uanonornieckme, NOBeAEHYECKNE U
Apyrve agantauuin. Y Hux NposBunuch: 1) opraHbl yCBOEHUS kucnopoaa B
npouecce AbixaHus (YCTbMLA Y PacTeHWid, NETKME U Tpaxeu Y XUBOTHbIX);
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2) cunbHoe pa3BUTUE NONYYMNu ckeneTHole obpasoBaHus (MexaHuyeckue
1 ONOPHBbIE TKAHW PACTEHWUI, CKENETLI XUBOTHBIX), 3) BbIpaboTanuch Cnox-
Hble npucnocobneHns Ans 3awuTsbl OT HebBnaronpusaTHbIX akTopoB (nepu-
OAVMHOCTD XU3HEHHbIX LIMKMOB, MOKPOBLI, TEPMOpPErynauus v ap.); 4) ycra-
HOBUNack TeCHas CBA3b C NOYKOW; 5) BbipaboTanack NOABUMXKHOCTL XKUBOT-
HbiIX B NOUCKaxX NULLK; B) NOSBUNUCH NETAIOLLUME XUBOTHbIE U NEPEHOCUMbIE
BO3AYLUHbIMU TEHEHUAMU NNOALI, CEMEHA, NbINbLA pacTEHUN.

BeTep co3naéTt BOIMOXHOCTL NONETA U paccenexus cnop, Nbinbubl,
CEeMSsiH, NNoA0B, LUCT NPOCTENLLNX, MENKKX NAyKOB, UTO Ha3bIBaeTCA aHe-
MOXOPUU.

Ha semne KpynHbIX XWBOTHbIX MEHbLUE, YeM B BoAHOW cpeae. Tak, ca-
Mbit Bonbwon cnoH BecuT 12 1, a cambi Bonbwon kUT gnvHon 33 M Be-
cut 190 1. Nony6on kut - 30 M, Bec - 135 T. HoBopOXAEHHbBIN MNaaeHey,
KuTa pa3mepom 7 M BecuT 2 T, B AeHb OH Habupaet no 100 kr, n kK cemun
Mecsiiam gocturaet Beca bonee 20 T.

Camoe BbiCOKOE NpsMocTosLee pacTeHne - CEKBOW, AOCTUralowas
112 m BbICOTHI, OBNanaeT MOLWHON ONOPHON APEBECUHON; ANNHA BypbixX
Bogopocnen Mmukpouuctuc gocturaet 300-400 M, HO MexaHuyeckvne ane-
MEHTbI O4eHb cnabo obycnoeneHbl B CepAUEBMHHOW YacTu Tannoma.
BobicoTa askanuntos Ao 150 M, nuaHbl UMeloT AnuHy Ao 240 M, KOTopble
npucnocobnexnbl K cBouMm MectoobutaHuam. CocHa ¢ Bo3pactom 4200
neT TaKxe aganTuposaHa.

Manas nnoTHOCTb BO3ayxa cnocobCTBYET U 3KOMOrMYeCcKkon Beiroae -
nonéty, 6bicTpomy npoaswxeHmnio. Tak, 75% BUAOB HAa3EMHbIX XXUBOTHbLIX
CNocoBHbI K NONETY (NTULBI, HACEKOMbIe, HEKOTOPbIE MNEKONUTaloLme U
pentunun). Caman 6onbluasi CKOPOCTb Y COKona cancaHa - 350 km/uac, y
aaunarckoro cTpuxa - 170 km/yac, U3 YeTBEPOHOTUX renapa Co CKOPOCTbIO
100-120 kM /yac, kynaHbl- 4o 80 KM/4ac, KUTbl NNABAOT CO CKOPOCTLIO OT
18-20 po 41 km/Mac.

Betep (bypw, yparaHbl) cnocobcTeyer nonety opraHuamoB. Tak, MHO-
raa cuna eetpa gocturaet - 50-55 M/cek, MeaoHOCHas nyena npw BeTpe
NETUT CO CKOPOCTbIO 7-9 M/cek, MoCkuTbl - o 3-6 M/cek, a npu cnabom
BeTpe - A0 2,2 m/cek.

Berep cdopmupyet ogHocTopoHHue ¢opmbl aepesbeB. Npu BeTpe
Xapa ner4ye nepeHocuTCs, a MOpo3bl - NNOXO, HACTynaeT UCCcyleHne u
oxnaxaeHne opraHu3mos.

B 6easeTpeHbin nepuog B KOxHON Adbpuke kpynHaa ntuua KoHAOP
(AnNnMHa Kpbinbes A0 3M) MOXET HaxoAUTCA B BO3AyXe C PacKpbiTbIMW
KPbIfibSIMA HECKONBKO 4acos.

HasemHbie opraHu3mbl CylwecTBYIOT B Marno# nNnoTHOCTU BO3adyXxa B
Hopme 760 MM pTyTHOro ctonba. C yBenMyeHneM BbICOThI Ha/l YPOBHEM
Mopa AasneHne ymeHbliaetca. Tak, Ha BbicoTe 5800 M oHO paBHO no-
NoBUHe HopManbHOro. [103ToMy HU3KOe AaBrneHue orpaHuyvsaeTt pac-
NpocCTpaHeHne BUAO0B - BEPXHNAS rpaHnLa Xn3Hu npumepHo 6000 M Hapg,
YPOBHEM MOPSA.

CHuxeHvne paBnenns sneveT 3a cobomn ymeHblLUeHne kucnopoaa, yee-
NUYEHNe YacToTbl AbiXxaHWA. BbicokoropHble BuAbl aganTUpoBaHHbIE K
TakvM yCnoBUSIM, HO 30eCb HET OBel, KPOnuKoB, Kowek. Bce HazeMHble
opraHuambl cteHobaTHble.
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5.3. MOYBA - KAK CPEQ1A XKU3HU

[na noysbl - Kak cpeabl 0GUTaHUA - XapakTepHbl pbixnas CTPYKTypa,
onpegeneHHas BOAONPOHULAEMOCTL U aspupyemocTs. OHa - TBepaoe
Teno, ¢ NIIOCKUMU, 3anoNHEeHHbLIMY rasamn U BoAON. B ee BepxHUX ropu-
30HTax KOHLEHTPUPYIOTCS HeobXxoanMmble ANS NUTAHUS pacTeHun Bele-
ctBa - poccop, a3oT, Kanbuuin, Kanun, rasel, pacTBOpUMbIE CONK, BNa-
ra nUTaTenbHble OpraHU4eckre BELLECTBa, a TaKKe Macca KOpHel pac-
TEHWUI, OTMUPaHKE U pa3noXeHWe KOTOPbIX CO3Aa0T YCNOBUA ANA XU3HW
APYTUX OpraHu3moM. pn y4acTumu opraHu3MoB B NMoYBE NOCTOAHHO NpPO-
MCXOAUT KPYroBOPOT BELLECTB U MUrpauus IHEPrun, exeroaHble LIMKAu-
Yeckue N3MeHeHus.

B copmupoBaHui Noqsbl U NOYBEHHBIX OpraHn3mos Gonbluylo ponb
urpatoT pensed, rpyHToBbIE BOAbI, OCaAKW, TeMnepaTtypa 1 rasoBbli pe-
UM, 1 apyrue apacduueckue GakTopbl, a Takke Ce30HHble BepTUKanb-
Hble MUrpaLnU XUBOTHBIX. Tak, 3MMOI NOYBEHHbIE XUBOTHbIE HAXOAST-
cs rybxe, yem netoM. C Apyrov CTOPOHbI, BNAXHOCTb MUHUCTBIX NOY8
BbilLE, YEM MNecYaHbIX, HO BO3AYLUHbIW pexuM meHee BnaronpuaTeH Ans
pacTeHui, Toraa Kak B CYXOM U XapkoM knumaTe necyaHble nousbl Gonee
BMAXHbI U XWU3Hb UX Boraye, 4eM B MUHUCTBIX.

Takum 06pa3om, BNAXHOCTb, TeMNepaTypa U aspauus NouBbl TECHO
B3aUMOCBA3aHbI U B3aUMO3aBMCUMbI U OHU UIPaIOT BaXHYIO ponb B pas-
BMTWUM NOYBEHHBIX OPraHN3MOB.

5.4. XUBbIE OPFAHU3MbI - KAK CPEQOA XWU3HU

Mo B.K.Beknemeliesy TonuMyeckue CBA3N - 3TO BO3AENCTBUE OA-
HUX OPraHM3MoB Ha Apyrue 4epes usmeHeHve abuoTnyecknx hakTopos
(sopa, BO3ayx, CBET, TemnepaTypa), T.e. CO34aHUe OJHUM OpraHM3mMom
onpegeneHHbIX OU3NYECKUX U XMMUYECKUX YCNIOBUW ANA APYTOro.

Tonuueckue CBA3WM OpPraHM3MOB OKa3blBalOT BMUAHWE Ha pasMmelle-
HWe opraHu3moB B coobuwectee. Tak, noa NonoromMm neca MHorne XuweoT-
Hbl€ cnacalTCcs OT HeNoroAbl, BParos, Pa3MHOXaKTCH MUKPOOPraHN3MbI,
B Necax NOBbILIAETCS BMAXHOCTb BO3AyXa, YMEHbLUAETCR aMNuTyaa Ko-
nebaHus TeMnepartypbl U T.4. PacTeHus u ApeBecHble NopoAbl SBNATCA
cBoeobpasHbiMU cpegamu O6MTaHWUA AN APYrMX BbIOLMXCSA, Nasaouinx
W ANUMUTHBIX pacTeHW, a Takke ANA NTUL U APYruxX MUKPO- U MakKpo-
XUBOTHbIX. B pesynstarte BCero atoro B coobuwecrase co3naloTcsl CNOX-
Hble MEXBUAOBbIE OTHOLLEHUS.

Kusble opraHnamsbl - cpefa obuTaHus, T.e. XXuBble PacTeHUs U XUBOT-
HblE UK UX Tena ABNAKTCA cneumduyeckon cpefoit obutaHus ans MHo-
rMx napaswtos. 9710 saBneHve onucanu B.A. Jorens, E.H. MNasnosckuia.
Mo MX MHEHWI0, MHOrMe napasuTbl yTPATUNN CBA3b C BHELWHUM MUPOM.
OpHako, Mexay NapasuToM U ero Xo3siHoOM B nNpouecce 3BOMOUNK BO3-
HUKNW CNOXHble B3aUMOOTHOWEHUS. [Npn 3TOM ONpeaennnnch. XusHb
napasuTa 3aBMCUT OT XO358MHa, HO U Napa3uT BnusieT Ha Hero. OgHako y
X0351MHa BbipabaTbiBalOTCA 3aLUTHbIE peakuuy OT BIIMAHMA NapasvuToB..
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IMABA 6

BUOTUYECKUE ®AKTOPbLI CPEALI U TUNDbI
B3AUMOOTHOWEHWA OPFTAHU3MOM

B npupope Ha kaxabli BUA UNKU Ha rpynMbl OPraHn3MoB AeNCTBYIOT He
TONbKO abuoTnyeckue GakTopbl, HO U OCTamNbHLIE XUBbIE CYLLECTBA, KakK
YacTb AaHHOro MecToobuTtaHus.

CoBOKYNHOCTb BNVAHUIA XN3HEAEATENBHOCTU OAHUX OPraHU3MoB Ha
apyrve ectb BuoTtudeckne dakTopbl, T.e. camblie pasHoobpasHblie B3an-
MOOTHOLLEHUA OPraHn3MoB ApYyr C APYrOM NPWU COBMECTHOM obunTtaHuu.

Kaxablh BUA UNu rpynna opraHu3mMoB XMBYT B OKPYXXEHUW ApYrux,
rae OCHOBHbIMKU (hOpMamn CBA3M ABMAIOTCA NULLEBbIE B3AUMOOTHOLLIE-
HUs, Ha Ba3e KOTOpbiX hOPMUPYIOTCH CROXHbIE 3BEHbA W Lienu nuTa-
Hua. Kpome nuuiesblx, B coobuiectBax pacTeHUN U XUBOTHBIX BO3HUKA-
€T NPOCTPaAHCTBEHHbIE CBA3N. TaK, HanNpuMep, pacTeHns - BaXHbl 61o-
TUYeckMn hakTop ANA XMUBOTHLIX MUTOdAroB - OT UX Ka4ecTBa W Konu-
YecTBa 3aBUCUT YNCNEHHOCTb N pacnpocTpaHeHne XMBoTHbIX. duToda-
M TaKKe BAUAIOT HA PACTEHUSA - CHUXAIOT UX NPOAYKTUBHOCTb, POCT, pas-
BUTUE CO3Aa10T HeBnaronpusaTHble YCNoBMA ANS pasMHoxXeHuns u T.4. OT-
AenbHble XUBOTHbIE NPUCNOCOBNEHbI K MYCTLIHHLIM, UMW CTENHbLIM, UNN
NecHbIM painoHaM.

BaxHyto ponb ANA LIBETKOBLIX PACTEHWIA UIrPAIOT XKMUBOTHbLIE - ONbINUTE-
nn. 310 pesynbTar ANUTENBHOTO COBMECTHOTO cyluecTBoeaHue. C apyrow
CTOPOHbI, XXNBOTHbIE CNOCOBCTBYIOT pacceneHmnio pacTeHuil (300Xopus).

XWULWHWKK perynupylor AMHaMMKy YMCNEHHOCTH cBOWX xepTs. [Mapa-
3UT 1 XO3ANH NpucnocabnuealoTcA K COBMECTHOMY CyLLIECTBOBaHMIO.

Bulpensiemble pactenuamn dounoTHUMab!, KonuHet n apyrne 6uonoru-
YECKM aKTUBHbIE BellecTBa okasbiatoT Nubo yrHetaouwee, Nubo cTumy-
nupyloume AencTBne Ha pasnuuHble opraHnambl. AHTUOMOTUKM MUKPO-
OpraHu3MoB TakKKe BNUAIOT HA YCNOBUA XWU3HU Apyrux snaoB. JepeBbs
MEX@HUYECKV AeNCTBYIOT Ha TPABAHUCTbIE PACTEHWA U T.4.

BuoTtuyeckune cakTopsl MOryT BNUATL KOCBEHHO. Tak, 6akTepun, Bny-
A1 HA COCTas NOYBbI, N3MEHAIOT YCNOBUA XWU3HN PACTEHWUIA U KUBOTHbIX.
MNoa nonorom neca obpa3ytoTCA MUKPOKNUMAT, KOTOPLIN BnaronpuaTteH
ANA Apyrux opraHn3mos.

Takum obpa3om, HenocpencTBEHHOE XMBOE OKPYXeHWe OopraHwama
cocTaBnser ero GuoTUYeckylo cpeay, rae OpraHuambl CBA3aHbl ApYr C
Apyrom 1 obecnevmBaloTca HopmanbHbIe YCNOBUS KU3HU.

6.1. OCHOBHbIE ®OPMbl BUOTUYECKUX OTHOLUEHWHA

Buotuueckne oTHOWEHWA OpraHU3MoB creasumne: XULWHUK-XepTBa,
napasuT-xo3auH, KamMeHoanuaMm, MyTyanuam, amMmeHcanvam, HewTpa-
NN3M W KOHKypcaLms, a Taike KaHHubanuam,

THOWEHWA TUNA XULLIHWUK-XKEPTB HOO Hbl, UMEIOT PasnuyHbIe
CBOVICTBA U packpbiBaloT hyHKLWUU COOBLLECTBA C pa3HbiX TOUEK 3PEHUSA.

XHLHWUKK - LLMPOKO PAcnpoOCTPaHEHHbIA TUN BUOTUYECKUX OTHOLLIEHUN

B NpUpoAe, rae OAVH BWUA XWUBET 3a CYeT APYroro, HaHOCA ero YMCnex-
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HOCTW ywlep6. XULWHUKA - 3TO XMUBOTHbIE UNN pacTeHUs (Myxomop), no-
BSILLME APYIMX XKUBOTHBIX, Kak 06beKT nutanus. [pu 3ToM, C TOMKK 3pe-
HUS 3KONOTMU, OTHOWEHUA MexXay ABYMS BnaronpusaTHbIMU ANS OOHO-
ro U3 HUx (BONK, KOPLIYH, pbiCb) U HebBnaronpuaTHble ANA gpyroro (Mon-
nocky, peibel, 3aiubl, oBubl). MMpy 3TOM BO3HUKAET YNCNEHHOE COOTHO-
LUEHWE MEXAY XepTBamMu U XULLHUKaMU. Tak, yMEeHbLEHWE YUCNEHHOCTY
XKepTB NpuUBeaeT K yBENUYEHUIO YUCNEHHOCTU XepTB..

XUUIHUYECTBO CBSA3aHO C aKTUBHbLIM MOUCKOM U oBrageHuem ybera-
owen Aobbiven. Y XMWHNKa 1 XepTBbl pasHooBpa3Hblie akonoruyeckue
agantayun. Tak, y XMLIHWKA - pa3sBUTUe OprasoB 4yBCTB, BbicTpoTa pe-
akuuu, ckopocTtb 6era n ap., a y XeprTsbl - NOKPOB, OKpacka, nNaHuupw,
LWWANbI, UfNbl, 30PKOCTb, MHCTUHKTLI 3aTauBaHWSA, Ucnonb3oBaHue ybe-
XKWL, TOHKUIA CNyX, Y4yTbe, A40BUTLIE Xenesbl U Ap.

Tuny OTHOLIEHUIN XULLHUK-)XEPTBA CYLLUECTBYET MHOXECTBO NPMMEpOB,
rae packpbiBaOTCA OTHOWEHUS MEXAY BUAAMMW, UX COCTaB U NNOTHOCTb.

O6uee uncno xepTe B CoobLIECTBAX, KOTOPbLIX MOXET YHUHTOXUTb
OAUH XWLLUHWK, CHavyana pacteT NPOTUBONONOXHO POCTY YUCIIEHHOCTU NO-
TpebnsemMoro BvAa, YTO Ha3biBaeTCs PYHKUMOHANbLHOW peakumnen xuiu-
HUKOB Ha XEpTBbl, 4TO UMeeT npeaen, obycnosBneHHbIn u3ndecknmmu
BO3MOXHOCTAMU NoTpebutens - XuHuka.

Oco6eHHOCTU XULHUKOB NO OTHOLLEHWUIO K XXepTBam:

1) XvLWHUKM oaHOro Tuna nuTatoTcs “GecnonesHbiMn” Ansi nonyns-
ummn ocobamu, Beinasnueas GonbHbIX, CTapbix, MONOAbIX ocobeit HusLwe-
ro paHra, Ho He TporalT 0coben, CNOCOBHBLIX K Pa3MHOXEHMUIO.

2) XULWHUKM apyroro Tuna nutatotcs 3 hekTUBHO ocobsiMu BCex
rpynn.

B npupoaHbix B3aUMOOTHOLEHUSAX XULLHUK U XepTBa BO3AENCTBYIOT
Opyr Ha apyra, AOMONHSIOT UNKU YMEHbLIAKT COCTasB U NNOTHOCTL B CO-
obujecTee.

dakTopbl, obecneunsaouwme CTabuNbHOCTb CUCTEMBI  XULLIHWK-
xeprBa:

1) HeathheKTUBHOCTL XULLIHKKA UNu BercTeo XepTBbl;

2) 3KONornyeckme orpaHUYEeHus], Hanaraemble BHeLHEN Cpeaon Ha Ty
MW UHYIO NONYASILUIO;

3) HanuuKe y XUWHUKa anbTepHAaTUBHbIX NULLIEBbLIX PECypCcoB;

4) ymeHblleHWe 3anasgblBaHus B peakumn xuwHuka. (Puknedec,
1979).

W3yuas 3HauyeHue BUotTnyeckvux B3auMoaencTBni B perynsiuuy Yucnex-
HocTu BUaoB, Bonbrep yctanosun Tpu 3akona: (Voliterra, 1925-1926 rr).

6.2. 3AKOH NEPUOANYECKOTO UUKIA

1) KonebaHus yncneHHOCTU AByX BUAOB NEpuoOAUYHbl U 3Ta nepu-
OAWYHOCTb 3aBUCUT OT KO3hdUUMEHTa pocTa MONyNALUA XWULIHUKE U
KEPTBbI, U UCXOAHON OTHOCUTENBHOW YACNIEHHOCTU.

2) 3akoH coxpaHeHUsi cpeaHuX BenuuuH. CpeaHsa YMCNeHHOCTb Mo-
nynsuui obomx BUAOB OCTAETCA NOCTOSIHHOW, HE3aBUCUMO OT NepBOHa-
YanbHOW YNCNEHHOCTU, A0 TEX NOP NOKa CKOPOCTb YBEMUYEHUA U YMEHb-
LLUEHUS NONYNSALUMA, @ TaKKe UHTEHCUBHOCTb XULLHNYECTBA NOCTOSIHHDI.
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3) 3akoH HapyweHnus cpegHnx BenuuuH. Ecnn yHuuToxatb ocobei
BMAOB B OAMHAKOBOW CTENEHU (NPpONOpLUMOHanbHO NNOTHOCTYA UX NONYyNs-
uun), TO CPeaHAs YUCNEHHOCTL NoNynsuuK xepTs Byaet pacTu, a xuwl-
HWKa - nagaTtb.

Apyrum TUNOM BUOTMYECKUX B3aUMOOTHOLLEHWIA SIBNSIETCS Napasu-
TM3M - hopmMa NULLIEBLIX CBA3EN Mexay Buaamu. [Npu 310 opraHuam - no-
TpebuTens - Nnapa3uT - UCNONb3YeT XUBOTO XO3ANHA, Kak UCTOMHUK NULLK
1 MecTo 06UTaHUs, HaXxoAACh BHYTPM U Ha NOBEPXHOCTU ero Tena. MNa-
pa3nTU3m xapakrepusyeTcs bonee y3kon cneuyvanusauven Bugoe (BUpYy-
cbl, BakTepun, nna3msbl, 3apasvxa u ap.).

Mapa3nTbl MCNONb3yIOT B NULLLY OPraHN3M X03sMHA, COXPaHSAS XU3Hb
XEpPTBbI 0 OKOHYaHUs CBOEro uvkna passutusa. Pa3nuyaeTcs nocTosH-
HbIN (CTauMOHapHbLIK) ¥ BPEeMEHHbLIN napa3nTuam. MoCTosHHBI napa-
3nT npebbiBaeT B TENe X039MHa B TEYEHUM OCHOBHOIO nepuoaa csoe-
ro paseutua (MansapunHbIA NNasMoaun, NOBUNNKA, KNELK, YepBn, ame-
6b1 1 Ap.). BpeMeHHOMY Napa3vTuamy xapakTepHbl CIIOXHbIE LMKNbl pas-
BUTUA, C HANUYMEM NPOMEXYTOUHbBIX XO3A€B. TakoBbl, HanpuMep, rpubsbl
- Napa3suTbl paCTEHUA 1 XUBOTHbIX, HACEKOMbIE, ackapuabl, HemaToabl.

Mapa3ntnam - cBOero poaga CoOXUTENBLCTBO Pa3HbiX BUAOB: XXMBOTHBIX
u pacteHun n T.4. Mapa3uTbl UHOrAa NPUHOCAT KaTacTpouieckun Bpea,
nopaxas CenbCKOXO3ANCTBEHHbIE PACTEHUS U KUBOTHbIX.

KommeHcanuam - GMOTWHUYECKUE B3aWMOOTHOLLEHWUS MexXay ABY-
MS BUAAMU, KOTAA AEATENBHOCTbL OAHOTO BuAA AOCTaBNAET MULLY unu
ybexuuie ApyroMy (KOMMeEHcany), T.e. KOMMEHCanuam - OQHOCTOPOHHEE
MCNONb30BaHUE OAHOFO BUAA Apyrum, Be3 npuHecenus emy Bpeaa. OH
OCHOBaH Ha noTpebneHny ocTaTkoB NULLM X035eB. Tak, HanpuMep, B3au-
MOOTHOWeEHUs NbBOB U rueH. MNocnegHue nogbupatoT ocTaTku HegoeaeH-
Hon neBamut A06bNK. v nbBbI ¥ rpudbl (NeTalowme caHuTapbl, O4UCTU-
N OCTaTKOB), UNW KPyNHbIE akynbl U conpoBoXaaluwue ux pbibul, 1nu
npvnunatoLmne snapi.

KommeHcanusm BaxeH B npupoae, oH cnocobcTeyet 6onee TecHOMY
COXWUTENBLCTBY BUAOB U OCBOEHUIO Cpeabl, @ Takke UCNONb3OBaHWUIO NK-
LEeBbIX pECypCOB.

Ammencanuam - GuoTuyeckoe B3aumoaencTene AByX BUAOB, NpU KO-
TOPOM Ha OAMH BUA 3Ta CBA3b BNUSIET OTPUUATENLHO, a APYroMy Buay
- Hu Bpeaa, HWM nonb3bl. [ogobHble B3aMMOOTHOWEHWE HabnogawTes y
pactenuit. Hanpumep, ceetoniobueble TpaBAHWUCTLIE BUAbl, pacTyilive
NoA enblo, UCTILITLIBAKT YTHETEHWE B pe3ynbTaTe CUbHOro 3aTeHEeHUs
ee KopHen, a aepesy ux coceacTso beapasnnyHo. OgHako 3TOT dhakTop
BMUSIET Ha pacnpeaenenne n B3anmHelin noabop BMAOB.

MyTyanuam B npupoae - B3aUMOBLIrOAHbIE OTHOLLEHWUS BUAOB 060-
3Ha4alT TEPMUHOM “MyTyanuam”, B BUAE Napasutuama unu KommeHca-
nuama. Baanmocssab MoxeT ObiTb Kak BpEMEHHOH, Tak U BNMOTL 40 TOro,
4TO NPUCYTCTBUE NapTHEpa obA3aTeNbHO AN KAXA0MO M3 HUX - 3TO CUM-
6wos.

Knaccuueckum npumepom cumbuosa ssnsioTCs NUWANHWKKA, B COCTaB
KOTOpbIX BXOAAT rpubsl v Bogopocnu. U3 rpubos - npeactasvuTeny Tpex
KnaccoB: ackomuueTh!, HasuanomnueTsl u hMKOMULETLI, @ U3 BOAOPOC-
new - npeactasuTenu 28 pofoB CUHe-3eNeHbIX, KENTO-3eNeHbIX, 3ene-
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Hbix ¥ Bypbix. B npupoae ussecTtHo npumepHo 20 000 Buaos nyLanHu-
KOB.

TUNU4YHBIN CMMOBUNO3 - TEPMUTBI U UX KULLEYHBIA COXUTENb - XIYTUKO-
Bble U3 oTpsaa Hypermastigina koTopble BbibupatoT hepMeHT - roro-
3uAasy, yCKOpsIoWmi nepesapuBaHue Lennionosbl B KUWEYHUKe TepMu-
ToB. Y TepMuTOB HeT (hepMeHTa, a XryTukossle 8 npupoae ceobogHo He
BCTpE4aIoTCA.

Mpumep MyTyanuama. Mpynna yyeHbix M3y4una ponb Menkux rpoidy-
HoB B BanaHce a3oTa B Necy, CBA3aHHYKD C NOEAAHUEM UMW MUKOPHUOO-
Bpasyrowmx rpubos 1 pacnpoCTpaHeHuio asoToUKCUPYIOLIMX MUKPOOP-
raHU3MOoB.

KoHkypeHuus - 310 BMOTMYECKUE B3aMMOOTHOLUEHUSA, BO3HUKAOLME
MEXAy BMAAMU CO CXOAHbIMU 3Konorndeckumu TpebosaHusmun. Kax-
AblA BUA HAXOAMTCS B HEBLIFOAHOM MOMOXEHUW, T.K. NPUCYTCTBUE APYro-
ro yMeHbLuaeT BO3MOXHOCTU OBMNaeHUs NuLLEBLIMWU pecypcamu, yoexu-
LamMu 1 ApyrumMun XXU3HEHHO BaXXHbIMU cpeacTBamn. KoHKypeHUns oTpu-
LaTensHO BNUSIET HAa B3aMMOOTHOLEHUs 060MX BUO0B.

DOopMbI KOHKYPEHUMWN pasnnyHbl - OT NpsiMoli chrsndeckon 6opsObl Ao
MUPHOrO COBMECTHOIO CylleCTBOBaHWUS BUAOB. Tak, ecnv ABa B 04HOM
coobulecTBe, TO OQWH U3 HUX BbITECHAET Apyroi. 3To obLee akonoruye-
CKOe NpaBuUno “3aKoHa KOHKYpeHTHoro uckniodenuns” no F.d.layse, a no
Y.[apeuHy - 6opbba 3a cyuiecTBoBaHue.

Y pacteHuit nogaBneHne KOHKYpeHTa NpoucxXoanT B pesynsrarte nepe-
XBaTa MUHepanbHbIX NUTaTeNbHLIX BEWECTB, Brark 1 CONHEYHOro Ceera
NUCTLAMMU, @ TakxKe C NOMOLLLIO BbIAENEHUA TOKCUYHBIX CoeauHerni. Po-
ros U TPOCTHUK B BOAOEMaX pacTyT B YUCTbIX 3apocnsax u usberatwoT apyr
OpYra - KOHKYPEHLMA.

Mo MHEHWI0O MHOTUX YYEHbIX, U3Y4aBLUMX NPOFPECC KOHKYPEHUWW, C
yBENUYeHWeM TyCTOTbl U NAOTHOCTU MOCEBA MNLIEHWLUbl KOHKYpEeHUMA
Mexay ocobsiMu ycunueaeTcsi, BbDKUBAKOT AaloT noTomcTso Honee npu-
cnocobneHHble k 3arywerHnto (K.M. 3asagckun, 1945).

[Npy BHYTPMBMOOBOW KOHKYPEHUWM B TyCTOM NOCEBE OAYBAHYMK AaBan
HaVMEHbLLEE YUCNO BbIKUBABLUMX pacTeHWt, a OTAENbHbIE BUALI OKasa-
NUCb CUNBbHBIMKU B MEXBNAOBOW KOHKypeHuuu. (B.H. Cykaues, 1927, 1953).

Mo U.W. Wmansrayseny (‘®aktopbl asoniouyun”, M., 1968 ) BHyTpu-
BWAOBAS KOHKYPEHUMSA, B KOHEYHOM UTOre, COBEPLUEHCTBYET BUA, Toraa
KaK KOHKYpEHUMUS Mexay pasHbiMW BUAaMW npuBoauT k rubenu ogHoro
U3 HKX.

B nCKycCTBEHHBbIX L|eHO3aX KOHKypeHUMs GbiBaeT B CMelWaHHbIX No-
ceBax (KynbTYPHbIX) U B YUCTbIX KynbTypax. CMewaHHble NoCeBbl LWK-
POKO MCNONb30BANWUCL B PasnNuuHbIX CTpaHax mupa. 3To obycnosneHo
TeM, 4TO Kaxabld BUA UMK Kaxgas ¢opMa B CMellaHHbIX nocesax TOM
N1 MHOM MecTe OTBeYaloT onpeaeneHHbiM TpeboBaHusaMm cpenbl, Bep-
Hee UCNOMb3YHOT TE UMY UHbIE HaKTOpbI Cpeabl ¥ B pesynerate nony4aeT-
cs 6onbwasn ux 6uomMacca (Kykypysa, csekna). B 4ncTbix KynbTypax - He-
pes onpeAeneHHbIf Nepuo/ B NOceBax Nycrora, BbICOTa, CTENEHb pocTa U
Apyrve npu3Haku ocobeit 4aHHOW KynbTypbl CTAHOBATCA NOYTU 0OAUHAKO-
BbIMW U B OAMHAKOBOW CTENEHU UCTILITLIBAIOT HEQOCTaTOK UK OrpaHnyn-
Batowee aencrene akTopos cpeabl. Hanpumep, y XxnonyatHuka K rpyn-
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NMoBbIM NPU3HaKam OTHOCWUTCS POCT, pa3BuTue, LuseTeHue, obpasosanue
Kopoboyek, cospeBaHue u ap.

KOHKYpeHUNsi BO3HMKaET Mexay 3konoruyeckv 6nuskumu sngamm w
OHa - OAUH U3 BaXHEWLLINX MEXaHU3MOB (HOPMUPOBaHUS BMAOBOIO CO-
cTasa coobilecTsa, NPOCTPAHCTBEHHOIO pacnpeaeneHnsl BUAOB U pery-
NAUMA UX YACTIEHHOCTW, YTO urpaeT OONbLWY pPonb B 3BOMIOLMOHHOM
pasBuTUM BMAA.

Camas xecTokasa KOHKYpeHUWs BO3HUKaeT C BBOAOM B coobulecTBo
HOBbIX XWBOTHbIX W pacTeHun. Tak, akknumaTn3aums oHaaTpsl B EBpo-
ne Cubupu, rae He 6bino KOHKYPEHTOB - IPLI3YHOB CO CXOAHbLIM 06pa3oM
XW3HU, pazBMBanachk ycrnewHo, unu akknumaTtusaums pbid 6enoro amypa
n ToncTonobuka, KoTopble BLITECHSIIOT MECTHbIX pbl® M3 BogoemoB Typ-
KecTaHa.

Henrtpanuam - nonobHble BUOTUYECKUE OTHOUIEHUS - 3TO COXUTENbL-
CTBO ABYX BUAOB Ha OHOW TEPPUTOPUM, HE UMEIOLLEE HWU NONOXUTENb-
HbIX, HA OTpULIATENBHBIX NOCNEACTBUA ANs Hux. Mpy HEWTpanu3Me BUAbI
He CBsi3aHbl APYr C APYTOM HENOCPEeACTBEHHO, HO OHY 3aBUCHT OT COCTO-
sHua coobiectsa B LUenom. Tak, 6enku u nocu, oburtas B ogHOM necy,
NPaKTUYECKU HE KOHTaKTUPYIOT APYF C APYIOM.

KanHnbanuam - T.e. noeganue cebe noaobHbix, HanbGonee pa3BuT y
XWLWHbIX pbIG - LYK, OKYHEW, KOPIOLUKK, Tpecku, HaBaru v Ap. Mapa3utu-
posaHve Ha cebe nopobHbix HabnoaaeTcs U XxapakTepHO ANS HEKOTO-
pbix rny6okoBoAHbIX pbib - yaunbLUKOoB. CaMKWU UX HOCAT Ha CNUHE 3Ha-
YATENbHO MENKUX CaMLOB, KOTOpbIE NPUMPACTaT PTOM K UX TENY U Nu-
TaKTCA, Kak Napa3vTbl. 34ecb BHYTPUBUAOBON NapasuTuiM uMeeT npu-
cnocobutenbHoe 3HayeHve, U Hannuue “kapMaHHbIX” (NPUPOCLLUX Men-
KWX) camMuoB CHUXaeT HeobXoAMMOCTb 3aTpathl 3HEPrMU Ha BCTpeYy no-
NOB, CHWXaEeT KOHKYPEHLUMIO U3-3a N B ycnoBusax 6onbluoi ry6bunbl.

MABA7
XAPAKTEPUCTUKA 3KOMOrMmn nonynsauumn

Monynsiuns - aTo HaaopraHM3MeHHas Guonornyeckas cuctema, rpyn-
na coBMecTHo obuTatowmx ocobewn, anemeHTapHas eguHyLa 3BONIOLUN-
OHHOro nporpecca u hopmMa CyLLIECTROBaHUA BUAA.

Mo C.C. Weapuy (1970, 1973) nonynsuuu - 3TO 3rneMeHTapHas rpyn-
NMpoBKa OPraHU3MOB ONpeAenenHoro euaa, obnapatowasn sceMu Heob-
XOQAUMbIMUN YCNOBUSIMU ANS NOAAEPKUBAHUS CBOEW YMCMEHHOCTU ANu-
TENbHOE BPEMSA B NOCTOSAHHO M3MEHSIOLUMXCH YCNOBUSIX Cpeabl.

Monynsiunen B 3kONOrVK HasblBalOT rpynny ocoben ogHOro BMAa, Ha-
XOASILINXCA BO B3aMMOAENCTBUM U Mexay coboi, u co cpenoin, v co-
BMECTHO Hacensowmx obLyo TeppUTOPUIO B onpeaeneHHoe Bpems.

Mo akonornyecku, Nonynauus - 3To NpeacTaBUTENM, ocobu 0gHOro BUAA,
Hacensowme B onpeaeneHHoe Bpems onpeaeneHHoe Mmectooburamme.

M3BecTHO, UTo NGO BUZ XUBbLIX OPraHUamMoB yTeepxkadaeT ceba Bo
BHELLHEN cpeae, afanTupyeTcsl K ycnoBusiM, obpasyeT rpynnupoBKW,
npeacrasnswome cobon eauHoe Lenoe - NoNynauuio.
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B npupoae kaxablih BUA 3aHUMaeT onpegeneHHbln apean, rae rpyn-
nNMpoBku ero ocoben MoryT ObITb U3ONUPOBaHb! APYr OT APYra U He Mo-
ryT BCTYNaTb B KOHTaKTbI, ¥ He CkpeLumBatoTcs. [pynnupoBku ¢ 06wum re-
HOOHAOM, CXOAHON MOPONOrUEN, EAUHBIM XXUIHEHHLIM LIMKNOM Npef-
CTaBnsAOT coboW NoNynAuWMKW, UNK Xe NONynAUUs - 3TO reHeTudeckas
eAvHuLa BuAa, hopma CywleCcTBOBaHWUA €ro, HaaopraHU3MeHHas cucTe-
Ma, Aenawowas Buabl NoTeHumanobHo 6eccMepTHbIMU, a BUA - 3TO CIOX-
Has buonoruyeckas cuctema, CocTosLas U3 rpynnupoBoK ero ocobei,
obnagaowmx xapakTepHbiIMUM OCOBEHHOCTAMU CTpOeHUs, usnonoruum,
3KONOrun ¥ NOBEAEHUS.

B nonynsuuu AercTBYIOT 3aKOHbI, NO3BONAKOLLXE UCNONbL30OBaTL Orpa-
HUYEHHblEe pecypcbl cpepbl, YToObl obecneunTb OCTaBneHHble NOTOM-
cTBa.

Monynsauus - ato rpynnosBoe obbeaunHeHne ocoben. pynnoBble oco-
6EHHOCTU - 3TO OCHOBHbIE XapakTEPUCTUKWU NONYNALMK: 1) YUCNEHHOCTb
- 310 obuiee konuyecTBo ocobelt Ha BbiAENSEMON TEPPUTOPUUA; 2) NNOT-
HOCTb MOMYyNAUUK - 3TO cpeaHee 4ucno ocoben Ha eauHuLy nnowanu
wnu obbema 3aHMMaeMoro nonyrnsuue NPOCTpaHCTBa; NNOTHOCTL NO-
NyNsyumMy - Macca YneHoB NONynsUMU B eanHULIE NPOCTPAHCTBA; 3) POX-
AaeMOoCTb - 3TO YMCIO HOBbIX 0cobew, NOABUBLUMXCA 38 eanHNLY BpemMe-
HWU B pesynbrarte pasMHOXEHUS; 4) CMEPTHOCTb - 3TO nokasarens, oTpa-
Xatowimin konuyecTso nornblunx B nonynsummn ocoben 3a onpeaeneHHoIi
OTpEe30K BpeMEHM; 5) NpUpOCT NONynsaLuK - pasHUUa MEXAY poXaaemo-
CTblIO U CMEPTHOCTLIO; NPUPOCT MOXET ObiTb NONOXNTENbHBLIM U OTPULIa-
TenbHbIM; 6) TeMn pocTa - CpeaHU NPUPOCT 33 EAVURNALYY BPEMEHM.

Monynsauuu pasnuyaioTca Mexay cobon TeM cunbHee, Yem Gonee He-
CXOAHbI YCOBUS Ux obuUTarus u Yem cnabee mexay HUMM obmeH oco-
6amn.

3KOoNoro-pasnuyHLIMM NPUKLMNAMK BbIAENSIOT U KNaccuuumpyoTt
nonynauuu 8 Nnpeaenax suaa.

Ha ocHoBaHuuu apeana Buaa M ero ycnosuit cpegsl H.W. Haymos
(1963) npeanoxun KOHUEeNUuio nepapxmm NONynsAuuiA B 3aBMCUMOCTU OT
pasmMepoB 3aHUMaeMon UMY TEpPUTOPUM:

1) OnemMeHTapHas (nNokanbHas) MonynsiuMsi - COBOKYNHOCTb ocobent
BMAA, 3aHUMaIOUIMX HEBONbLWIOW 0AHOPOAHBIN yYacTok. Konuyectso Ta-
KMX MONynaALMiA NponopuUMOoHanbHO pasHoobpasuio ycnosuin buoreoueHo-
3a.

2) Okonornyeckan nonynauus - COBOKYNHOCTb BHYTPUBUAOBLIX rpyn-
NUPOBOK, MPUYPOYEHHBIX K KOHKPETHbLIM BuoreoLieHo3am.

3) Meorpachmueckasn nonynayus - COBOKYNHOCTb rpynnel ocobeit, 3a-
censiiowux onpefeneHHble OAHOPOAHbIe reorpaduyeckue ycrioBust cy-
LLLeCTBOBaHUS, rae HabniogaloTCa XU3HEHHbIe PUTMbI, (PYHKLUMOHaNbHbIE
n Mopdodusmonornieckne ocobeHHOCTH, oTnvyaloLwme oT Apyrux Co-
ceaHWX NONYNsiLUA, HAXOAALMXCS B UHBIX reorpapuyeckux ycnosusx.

YeM HUXe paHr Nonynsuvu, TEM MeHee BbipaXKeHbl UX OTNUYUTENb-
Hble ocobeHHOCTH. CBsi3b MeXAay NOMyNALMAMU Pa3NUYHbIX paHros obe-
creuvBaeT eauHCTBO BUAa n oboratleHne ero HacneaCcTBEHHOro oHAaa.

Mo cnocobHOCTU K CAMOBOCNPOU3BEAEHUIO Pa3NUYalOT NMOCTOAHHbIE
N BpeMeHHble nonynsuun. MoCTosHHbIE NONYNALUN HE3aBUCHUMbI U He
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HYXAaeTcst B NpUTOKE ocoben M3BHE AN NOAAEPKUBAHWUA CBOEW uMC-
NEHHOCTM U NONY3aBUCUMbI, KOrAa NPUTOK U3BHE NOBLILWAET UX YNCTIEH-
HOCTb. BpemeHHble nonynauuu - 3To Koraa COGCTBEHHBLIA NPUNoA He
NOKPLIBAET CMEPTHOCTL U AEATENbHOCTb UX CYLIECTBOBAHUS 3aBUCUT OT
MUIPaHTOB.

Monynauumu MOXHO elle KNaccurUuMpoBaTh MO MOy, NPOCTPAHCTBY,
BO3pacTHOW CTPYKType, N0 NPUYPOMEHHOCTHM UMW CMeHe cpedbl obuTa-
HUSA.

7.1. CTPYKTYPA nonynAauun

PacnpoctpaHeHne ocobeil NO TeppUTOpPUM UNK COOTHOLLEHUE rpynn
no nony, sospacty, Mopconornyecknumm, HOu3nonoruieckumn, nosee-
HUEeM WU FeHeTU4eckum ocoBeHHOCTSIM oTpaxaeT CTPYKTypy NMonynsiuuv.
OcHoBHblE NoKa3aTenu CTPyKTypbl NONYNAUMY - YUCNEHHOCTL K pacnpe-
AeNeHne opraHn3MoB B NPOCTPAHCTBE U COOTHOLWEHME PABHOKAYECTBEH-
HbIX ocoben.

Nonoeas_cIpykTypa nonynsuvii. MHauBuayanbHble YepTbl Kaxao-
ro opraHusMa 3asuCUT OT ero HacneaCcTBEHHOW NporpaMMbl (reHoTuNa).
PocTt n pasmHoxeHue umeet Gonblwoe 3HaYeHVe AN AanbHENLIEro po-
cTa umcneHHocTu ocobeid M 3TO onpeaensieTcsl NOBEAEHUEM CaMUOB W
camok. ['mbenb Kakoro-To Nnona U3MeHAEeT COOTHOLUEHWEe NONoB8 B Nony-
nsummn. Tak y neTyumx MbilUen A0NS camoK B NONyNsiuuv nocne 3auMHen
cnsaYkn cHwkaetcs ao 20%, a 'y Apyrux - camuos (basaHbl, YTKU-KPSIKBbI,
6onblume cuHWUDLL, rpbI3yHbl). COOTHOLLEHUe NONOB B NONyNAUUM yCTa-
HaBNMBAETCA NO reHETUYECKUM 3aKOHOM W NoA BIIUSSHUEM YCROBUA Cpe-
Abl.

Y pbbkux recHbix Mypasbes (Formica rufa) u3 smu, oTnoxeHHbIX Npu
Temneparype Huxe +20°C, pa3sBuBaloTcs camubl, Npu Gonee BbICOKOW
Temnepartype - Tonbko camku. Mpu Bonee BLICOKON TeMnepaType akTu-
BU3UpyeTCA cnepma, obecneunsas ONNOAOTBOPEHWE OTKNAALIBAEMbBIX
auy.

Y HeKoTOpbIX BUAOB NON ONPeAEnsieTcs He reHETUYECKH, a 3KoNoru-
yeckumu chaxTopamun. Tak, y pacteHmn Arisaema japonica non saBucut
OT HAKOMNEHNA 3aNacoB NMUTaTeNbHbIX BewecTs B KNyOHAX. N3 KpynHbix
KnyBHen pa3BuBaIOTCA XKEHCKUE LBETKH, 13 MEMKUX - MYXCKue.

BospacTtHas cTpykTypa nonynauwi, B npupoae B kaxaon nonynaumm
€CTb pa3HoBO3pacTHble ocobwn. COOTHOLLEHME KX XapaKTepusyeT cno-
coBHOCTL NonNynAuMKM K PasMHOXEHUIO, 3TO OYEHb CNOXHAs CTPYKTYpa.

AmepukaHckuin akonor A.Bopetixeimep (no Ogymy, 1975) Bbigensier
TPU 9KOMOrMYECKUX BO3pacTa NO OTHOLIEHMIO K NONyNsuUK: Npeapenpo-
OYKTUBHbIA, PENPOAYKTUBHBIA U NOCTPACNPOAYKTUBHLIA. JNUTenbHOCTb
3TUX BO3PACTOB CUNLHO BapbUpPYET Y Pa3HbIX OPraHN3MoB.

Y MHOTUX XWBOTHbIX U PacTeHN AnuTenbHbIM GbiBaeT Npeanpoayk-
TUBHLIA nepuoa. Npu BnaronpuATHLIX YCNOBUAX B NONYNAUMAX NPUCYT-
CTBY!OT BCe BO3pacTHbie rpynnbi, obecneunsaiouime ctabunbHbin ypo-
BEHb €e YucneHHoctu. Tak, Hanpumep, obpa3oBaHue novek, LBeTeHNe,
NNoAOCHOLWEHWE, CO3PEBAHNE Yy XNONYATHUKA NPOUCXOAUT B OHO W TO Xe
Bpems. [lpyron npumep - TpaBsiHbIE NSTYLLUKU XUBYT Ha CyLUE, a UX rono-
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BacTUku B Bogoemax. nu ryceHuupl, rpbisyline nuCTba U kpbinarolie 6a-
60u4KK, cocywme HeKkTap - pa3Hble OHTOreHeTU4eckue CTagum ogHUX U Tex
Xe BUAOB,

BospacTtHas cTpykrypa nonynsiuMv umeeTt npucnocobutenbHbii xa-
pakTep U oHa bopMUpyeTCs Ha ocHoBe BMonorMyeckoro CBONCTBa BUAa
W OTpaxaeT Cuny Bo3AencTBuA hakTopoB cpeasbl.

BospacTtHasa cTpykTypa nonynsuuii y pacteHui onpegensercs coot-
HOLLEHMEeM BO3paCTHbIX rpynmn.

Liukn pacTteHun - Bce aTtanbi pa3ssBuTus ocobu - oT 3apoabiwa Ao Nos-
HOrO OTMUPAHUA €€ BEreTUBHBIX NOTOMCTB N €€ CMepTu.

Hanpumep, cems - 3apoapill - NPOPOCTKN - IOBAHUNbHKbIE pACTEHUA
(camocToATeNbHOE NUTAHUE) - UMMAaTYpPHble (BCE MPU3Haku, Kak y B3poc-
NblX, HA4aNo Pa3BUBAIOTCA MONOAbIE reHepaTuBHbIE OpraHbl) - CEMeHHan
NPOAYKUMA - CHUXEHWEe resepaTuBHbIX QYHKUMIA, ocnabnexne KopHen u
noberoobpasoBaHusa - npekpalleHue NNOACHOLWEHWUs, yNpoLLeHUe Xus-
HeHHOW POpPMbI - COCTORHWE YrHETEHHOE - BTOPUYHOE NOsIBNEHVE loBe-
HUNbHbIX YepT (NucTbes, noberos).

MNopobHoe pacnpeaeneHne ocoben ueHoNnoNynsaLMK HasbiBAETCA ee
BO3pPaCTHbIM cnekTpom. B BO3pacTHOM cnekTpe ueHononynauMn cemeHa
n monoapble ocobu Ha3blBaOTCA UHBA3WOHHOW, BCE BO3PaCTHbIE rpUnMbl
- HOpManbHOW ¥ NONHOYNEHHOW, ecnu kakon-nmbo BO3pacT OTCyTCTBY-
€T - HOpMarnbHOW, HENONHOYNEHOMN.

BospactHas cTpykTypa ueHononynsuuu onpegenserca 6uonorude-
CKUMKN 0COBEHHOCTAMM BUAA: NEPUOANYHOCTBIO NNOAOHOWEHWA, YUCTIOM
CeMfAH W BereTaTUBHLIX 3a4aTKOB U UX CMOCOBHOCTBIO K OMOMOXEHWUIO,
CKOpoCTbio Nepexoaa ocoben U3 0AHOro COCTOAHUA B ApYroe, AnuTenb-
HOCTbIO BO3PACTHOrO COCTOSHUA U T.4.

BospacTHas CTpykTypa Yy XWMBOTHbIX 3aBUCUT OT ocobeHHocTen pas-
MHOXEHUS BUAA, NpU 3TOM YNeHbl NONYNAUMW MOTYT npuHagnexatb K
OAHOW reHepauvm Unu K pasHbiM, T.e. Bce ocobu 6nu3kn No Bo3pacTty u
OJHOBPEMEHHO NPOXOANAT O4epeaHble 3Tanbl XXU3HEHHOro uukna. Hanpu-
Mep, BECHOMW 13 ANl Nepe3nMoBaBLLNX CapaH4oBbIX NOABNATCA NINYNH-
Kn — yepes 2-3 Heaenun NUMUHKN CMEXHbIX BO3pacToB — nocTe-
NeHHO BCR NONYNSAUMSA NepexoauT B UMarnHanbHoe CoCTosiHue —» K
KOHUY neTta s3pocnble W Nonys3pocnbie PopMbl —— 3UMON, OTMIOXUB
snua, nornbarT. YNCNEHHOCTb TakuX NonNynsaunii HeycTonumea v CUNb-
HOE OTKNOHEHWe YCNOoBUIA cpeabl OT ONTUMYMa BbI3biBAET 3HAYUTENbHYIO
CMEpPTHOCTb.

Pa3snuueiorca Buabl, pasMHoOXaloLLUeCa OAUH pa3 u pa3mHoXawwme-
Cs1 MHOTOKpaTHO. Tak, Y MaCKnX KYKOB CaMKuU Nocne oTkNnaabiBaHUA sauL
BeCHoW nornbaioT. JIMUMHKM pasBUBaIOTCS B Noyse W Ha 4-W rofl XU3HU
NOSBASIOTCA CHOBA. TorAa Kak y CBEKNOBUYHON MONU - BpeauTena cae-
KNkl - 3@ NeTo pa3suBaeTcs 4-5 reHepauuin.

CrioxHa Bo3pacTHas CTpyKTypa NONynsiuuiA y BUAOB C MOBTOPHbLIM
pa3mHoxeHueM. [pu aTom pasnuuaiotcs: 10 NpoACIKUTENBHOCTL XU3HU
BO B3pOCNM COCTOSHWUM HEBENWKa; 2) B3pOCMbIe XUBYT AONTO U Pa3MHO-
XAKTCA MHOrokpaTtHo. Tak, y nomneeku - akoHomukn (Microtus agrestis)
cHavana noaensiTcs ocobu NpoLUnoro roga poxaeHus, satem 1-ro,2-
ro,3-ro,4-ro NpuNroAoB W HacTynaeT nNonoBas 3pesnocTs y npeacraBuTe-
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nei NepBbIX ABYX W B NONYNALUMIO BNUBAIOTCA TeHepauvnm BHy4aToro no-
konexusi. OceHblo NONYNSALMA COCTOUT U3 pa3HOBO3PACTHbLIX ocoben Te-
KyLiero roga, T.K. ctapwume norubator.

Y ponroxutenein BUAOB CTPYKTYpa NOnNynsiyum yCTonumneas, rae noko-
NeHus C ANUTENbHbIM CyllecTBOBaHMeM. Tak, MHOWNCKWME CROHBI, XUBY-
wue 60-70 neT, 4OCTUralOT NONOBOW 3penocTu k 8-12 ronam. Camka pox-
AaeT ofHoro, pexe ABYX CNOHAT. B cTtage Bapocnsix ocoben npumepHo
80%, monopHsaka - 20%. Konebaena YncrneHHocTn Taknx BUAOB He3Haun-
TeNbHbi, HO O4YEHb CNOXHas BO3paCcTHasA CTPyKTypa.

Mpn 3kcnyaTauMn YenoBeKOM MPMPOAHBLIX NONYNAUMA BO3pacTHas
CTPYKTYpa VMeeT BaXHOe 3Ha4YeHne, 1 NoMoraeT NPorHo3npoBaThL Nony-
nsiunm n ux coobllecTea.

NpocrpaHcreeHHas CTpykTypa nonynsauwi, Kaxgas nonynsuus 3a-
HUMaeT NpoCTPaHCTBO, ofecneunBatowee HeobxoanMbIMKU CpeacTBamn
XWU3HW onpepeneHHoe yucno ocobeir. Ho, ncnonb3osaHwe NPUPOAHbLIX
pecypcoB 3aBUCUT OT OBLLEN YUCNEHHOCTN NONYNAUMKU U UX pa3Mmelle-
HWW B NPOCTPAHCTBE.

PasnuvaloTcsa Tpu Buaa panpeaenenusi ocobei nonynaummn; pagsHomep-
Hoe, cnyyanHoe (HepaBHoMepHoe u rpynnosoe (o CeITHUK 1 ap. 1987).

PaeHOMepHOe pacnpegeneHwe B Npupode BCTpedaetca Tam, rae
MeXAy 0COBAMU CUNbHA KOHKYPEHLIMS (KYKYPY3HbIe, NYEHNYHbIE NoNs).

CnyvanHoe pacnpeaeneHne B npupoge peaxo. OHo Habniopaetcs
KorAa cpepa odeHb OAHOPOAHA, a OpraHvWambl He cTpemsaTcs obbenu-
HUTBLCSA B rpynnbl (3abpoLueHHble NepsbIit roa Nons).

MpynnoBoe pacnpepeneHue - aTO pPasfiMuHble CKONMEHWS OpraHua-
MoB. TakoBbl Napbl Y XUBOTHbLIX, BErE€TAaTUBHLIE KNOHbI Y pacTeHuit. Mpyn-
noBOe UNW HepaBHOMEPHOE pacnpefeneHne Bo3HukaeT: 1) BcneacTsume
MECHbIX pPa3nuuui ycrnoBuii cpeabl; 2) Nog BNUSHUMEM CYTOMHbIX U Ce30-~
HbIX U3MEHEHWUI Noroabl; 3) B CBA3N C NPOLECCOM Pa3MHOXeEHUS; 4) B pe-
3ynbTarte B3aUMHOO NPUTSXXEHUS (Y BbICLLUNX XUBOTHbIX).

MpocTpaHcTeHHaa CTpykTypa Nonynsiuuniz - 3TO TeppuTopus Nonyns-
UuW, AaHHblE el CPeacTBa XU3HWU U UCNONb30BaHWe PEeCcypcoB TOA MNU
WHOW TepPpPUTOPUK 3aBUCUT OT YNCNEHHOCTU NONYNSALNN.

UneHbl nonynauvn pacnpesensitoTca B NPoCTpaHCTBE HepaBHOMEp-
Ho. 3710 obbAcHAeTcA: 1) HEOAHOPOAHOCTLIO 3aHUMAEMOro NPOCTpaH-
CTBa; 2) HekoTopbiMu ocobeHHocTsMKM Buonorun BUAOB, KOTOpbIE CNO-
coBCTBYIOT BOZHUKHOBEHWIO CKONNEHUA UHANBNAYYMOB.

PacteHna 8 ueHononynsumu pacnpegeneHsl HepasHomepHo, obpa-
3ys Gonee NW MeHee W3ONWPOBAHHbLIE FPYNMbl: UKPOLEHONONYNALUK,
cybnonynsuvn unu LeHONoNyNAUMOHHbIE NOKYCbl, KOTOPbIE OTNUYaIoT-
€ Apyr OT apyra Yucnom ocoben, NNOTHOCTbIO, BO3PACTHOW CTPYKTYPOMW.
Yaue nnoTHble LEHTPbI CKONNEHWA OKPYXXEHbI MEHEe NNOTHLIMM.

Y XUBOTHbIX B CBA3W C UX NOABWXHOCTBIO TEPPUTOPUAnbHbIE OTHO-
WweHns 6onee pa3HoobpasHb!, NO CPABHEHUIO C PaCTEHUSIMU. Y HU3LINX
XWUBOTHbIX CUAAYMIA, NPUKPENNEHHBIN K OGHOMY MecTy 06pa3 Xu3uu, a y
BbICLLIMX XWBOTHbLIX - pacnpeaeneHne perynupyetcs CUCTEMOW MHCTUH-
KTOB Y NTUU, MNEKONUTAOLWMX, NPeCMbIKaloWmX, psaa poli6, B MeHblen
creneHn y amdubuin, n3 6ecno3BoHOMHbBIX - Y PAAa HECEKOMBIX, NAyKOB,
kpaboB, OCbMUHOTOB.
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Mo “cnonb3oBaHMI0 NPOCTPAHCTBA BCE NOABUXHBIE XXUBOTHbIE AENSIT-
CSl HA OCeANbIX U KOYEBbIX.

Y oceanbix BuAoe obLas NpocTpaHCTBEHHAsA CTPyKTypa nonynsauuv
AenuTca Ha YeTbipe Tuna: 1) anddy3Hbin; 2) Mo3anyHbii; 3) Nynbcupylo-
WniA; 4) UMKNAYECKUA,

Mpu Anchbcdy3HOM TUNE MoNynsAuUMK XUBOTHbIE B NPOCTPAHCTBE pac-
npeaenexbl genpecHo, He obpasys 06ocobneHHbIX noceneHuin. Takoun
NPOCTPAHCTBEHHbIWA TUM CTPYKTYypbl Npeobnanaer y Menkux mnekonuta-
IOLLUX, HANPUMep, Y NeCcYaHKu, TYLIKAaHYMKOB, CYyCITUKOB.

Mo3aunyHblil TUN NONYNAUMM BO3HUKAET, €CNU NPUrogHble ANs 3ace-
nenusa 6uoTonel pacnpeaeneHbl B NPOCTPAHCTBE PE3KO HEPABHOMEPHO.
Mpumepom sBnslOTCA NoNynsauusa cycnukos B Bonro-Ypaneckon nonyny-
CTbiHE.

Nynbcupylouwini TN NPOCTPAHCTBEHHOW CTPYKTYpb! XapakTepeH Ans
NONynsauMu C peskumu konebanusiMu YMCneHHoOCcTU. Tak, MHorne BuAabl
NaHUMPHbIX KNeLen B Cyxoe BpeMs obUTaloT BO3ne kKOMNen AepeBLes, a
BO BIaXHble NEPUOAbI - BECb NOBEPXHOCTU NECHOW NOYBbI.

LIMKOWYHBIA TN - XapaKTepu3yeTcsl 3aKOHOMEPHBIM roNepeMeHHbIM
UCNonNbL30BaHUEM TEPPUTOPUU B TeveHue roaa. Tak, obckue nemMmuHr
Ha ocTpoBe BpaHnrens auMyioT Ha Cyxux NpUBPEXHbIX BO3BbILLEHHOCTAX,
a NeToM 3BepbKY NEPECcensAloTCA Ha KOYKapHbIe 1 pasHOTpaBHO-3N1aKoBO-
NUWAAHNKOBbBIE Yy4aCTKN TYHAP WU T.A.

Kouesow 06pa3 XU3HW XXUBOTHBIX XapaKTepeH TEM, YTO XUBOTHbIE HE
3aBUCAT OT 3anacoB KOPMOB Ha KOHKPETHoW Tepputopuu. [epensuxe-
HWe 0AUHOKKUX ocobei yBenuunBaeT BEPOATHOCTb UX rMbenu oT XuuiHU-
KOB, NO3TOMY XWBOTHbIE KOYYIOT Fpynnamu, cragamu, ctasmu. Y ntuy v
pbl6 pacnonoxeHue ocobeit B CTae yny4laeT a3po- U ruapoanHaMmuye-
CKue yCnoBeusi nofnerta u nnasaHusa.

Mpu koueBOM obBpase XU3HU XUBOTHblE coBepluatoT Bonee nu me-
Hee 3aKOHOMEPHbIe LMKNUYeckne nepemMelleHmns no obuien Tepputopun.
Mexay pasHbiMu cnocobamu UCNoNbL30BaHUS TEPPUTOPUN HeT abcontoT-
HbIX pasrpaHuyeHmni.

7.2. 3KONOTMYECKAA CTPYKTYPA Nnonynaumun

3konoruyeckas CTpyKTypa Nonynsuuv - 3T0 3aKOHOMEPHOCTU B3au-
MOOTHOLLEHMIA MeXy YNeHaMy oaHON NoNynaummn. 3KONorus - 3To Hayka
0 3aKOHOMEPHOCTSX NOBEAEHUSA KUBOTHbIX.

TepputopuanbHoe noBeaeHUe XUBOTHbIX BKNIOYAET ABa TUNa aKTUB-
HocTU: 1) HanpaBneHHyo Ha obecnedeHne cobCTBEHHOrO CyLLEeCTBOBa-
HUA (MOUCK NULLM, UCCNefoBaHUe TEPPUTOPUN, PbITbe HOP); 2) Hanpas-
NEHHYIO Ha YCTAHOBIEHUE OTHOLWIEHUW C coceaHUMMu ocobsamu (oxpaHa
y4acTKOB, CUTHanNn3auusa, Me4yexue 1 np.).

“3akpenneHue” 3a cobolt yyacTka 4oCTUraeTca passbiMu cnocobamu:
1) oxpaHa rpaHuy 3aHMMaeMoro NpocTpancTeBa U NpsiMas arpeccus no
OTHOLLEHMIO K YyXaky; 2) ocoboe puTyansHoe NoBeAeHUe, AEMOHCTPUpPY-
iouee yrposy; 3) cucteMa cneunanbHbIX CUTHANoOB U METOK, CBUAETENb-
CTBYIOLUMX O 3aHATOCTM TEPPUTOPUM (MeaBeAM, Aukue KOTbl - rnybokue
uapanuHbl) (puc.7).

60



Puc.7. Bctpeua camuoB ocobent oneHeu.

MNoseneHue - 3TO OTHOLLEHWE OAHOTO YNEeHa NOMYNALUMK K ApyruM. Buay
CBOWCTBEHEH OAMHOYHLIA UNWU rPyNNoBoi obpa3s xusHn. OANHOUHLIN 06-
Pa3 Xun3Hu He xapakTepeH AnA MHOrMX BuAOB B Npupoae. MonHocTbio ogu-
HOYHbIX XXMBOTHbIX HE BCTPEYaeTcs, T.K. HEBO3MOXHO ByaeT paaMHOXeEHUE.
Ho ANns HekoTopbIX BUAOB XapakTepHbl CNabbie KOHTaKT Mexay ocobamu.
Tak, Ana BoAHbIX oBuUTaTene xapakTepeH HapyXHsbiii cnocod onnoaoTeo-
PEHUA U ANA HAX HET HaAo6HOCTU BO BCTPEYE NAPTHEPOB.

Y 60Xb1X KOPOBOK, XWLLHBIX XYKOB BCTPEYM CaMLOB U CAMOK O4eHb
KpaTKOBpeMeHHb! (OHU C BHYTPEHHUM ONNOAOTBOPEHUEM), B OCTanbLHOE
BPEMS XUBYT OTAENbLHO.

B nonynauusx opMUpYIOTCA CeMbW MeXAy napTHeEpamu, a Takxe
Mexay poauTeNbCKUMU M AoYEpHUMW nokoneHusmu. OHu pasHoobpas-
Hbl NO COCTaBY U ANUTENLHOCTM CYLLECTBOBaHUS.

Cpeav nTuu: TeTepesa, ryxapu He 06pa3yioT YCTORUMBLIX CEMENHBLIX
nap; yTku nonbupatot cebe napy elle Ha MecTax 3UMOBOK UNKU BO BPEMSI
noneta. Y sopobbes camel 1 camka XUBYT BMECTE B TEYEHVE BCEro ne-
puoaa rdesnoBanus, a y nebenen, xypaenen, ronyben cemelHble napbl
COXPaHSAIOTCA Ha Aonrue roasl.

Bbibop napTHEpPOB y XUBOTHbIX CONPOBOXAAETCA 0COOLIMU GpayHbiM
nosegeHneM: TaHueM, 6ercTBoM U Apyrumu npuaHakamu (3sykom). flpm
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3TOM BO3HUKAET MexAy NapTHepaMu: Apaku Mexay camuamu, putyans-
Hbl€é AEMOHCTPaLUUM U U3rHAHWE OQHOFO U3 HUX C TEPPUTOPUN.

PasnuualoTcsa cemMbu OTLIOBCKOTO, MAaTEPUHCKOIO U CMELLIAHHOro Tuna
- B 32aBUCUMOCTW OT TOro, KTO Beper Ha cebsa yxoa 3a notoMmcTeom. B
YCTOWYMBLIX NAapax 3a MOMOAHSAKOM YXaXWUBAeT U camel, U camka.

Mpu cementHom obpase XusHu TeppuTOopUanbHoe NOBEAEHUE XUBOT-
HbIX BblpaXXeHO SPKO: CUrHane, MapkupoBke, yrpose u 1.4. lMogo6Hoe no-
BeaeHue eule bonee yCnoxXHAETCS B KPYMHbIX OObEAUHEHUSIX - KOMOHU-
sX, CTasix, cTafax.

KonoHuu - 310 rpynnoBbie NOCENeHWUA OCeANbIX XXUBOTHBIX, KOTOpbie
MOFyT CyLeCTBOBaTb A4OAI0 WY CO3AAI0TCA B NEpUOA pa3MHoXeHus. Ha-
npumep, NTUUbl: BopoObK, rpauun, Yanku, rycu, ansbartpocs: u gpyrue, He-
KOTOpble (PyHKLMU UX XXU3HU OHU BLINOMNHAIT cooblia, 4To yBenuumsaer
BbDKMBAEMOCTb OTAENbHbIX ocobei, - 3T0 3awMTa oT Bparos, cUrHanusa-
LUMS - Yaliku, Tycu, NMacTOMKU C LyMOM HabpachiBalOTCH Ha XULLHUKA U 3a-
wuuaT ocoben nonynsumu.

Cpeaun MNEeKonUTAILLMX KONOHUSIMU XUBYT CYpPKK, BUCKAK4y, NULLY-
XU, NECTPYLWIKNA. Y HUX KOFIOHUM BO3HUKAIKOT HE Kak TeppuTopuansHble, a
Ha OCHOBE Pa3pacTaHUs ceMelHbIX rpynn. CNoXHbIe KONMOHWM Y HAaceKo-
MbIX: TEPMUTOB, MypaBLEB, M4YER.

Ctau - 370 BpeMeHHble 06beAUHEHUS XKVUBOTHbIX, NposBAsiiowux 6uo-
NOrMYeckn NONE3Hyl OpraHU3oBaHHOCTL gencTBui. OpraHM3oBaHHOCTL
AencTBuil obneryaeT cTae 3alWmTy oT Bparos, Ao0bIvYy NULWK, MUTPauuio.
CTanHOCTL LWMPOKO pacnpocTpaHeHa cpeau NTuL v poib.

Mo cnocobam koopAuHaUMM AEUCTBUIA CTau AENATCH Ha ABe Kare-
ropuu: 1) akBunoTeHuuanbHbie, 6e3 BbIpaXXeHHOro AOMUHUPOBAHUA OT-
AeneHbIX YneHos (pbibbl); 2) cTau ¢ nugepamu, B KOTOPbIX XUBOTHbIE
OPWMEHTUPYIOTCA Ha NOBEAEHVE OAHOM UMK HECKONbKWUX ONbITHLIX 0cobei
(NTUUbI 1 MNekonuTalLwue).

Crau poi6 (6e3 gomMuHaTOB) MU3MEHYMBEI NO BENUUYUHE, hopme, NNoT-
HOCTW, OHU TPYNNUPYIOTCHA B CBETNOE BPEMSA CYTOK U PacnnbIBaioTCA HO-
yblo. OAnHOYHbIE BLINABMMBAKTCA XULWHUKOM ObiCTpee, a B rpynne ob-
pasyeTtcs “Kpyroso?t 0630p” ¥ XULWHWKY TPyAHO NpUBNU3NTLCA U MHOrO-
YucneHHble ocobu A4e30pUeHTUPYIOT Bpara.

Y nTuy ctan popMupyIoTCS NPy CE30HHLIX Nepernerax unu npu 3um-
HUX KOPMEXKaXx.

Bonybu cTau BO3HMKAIOT A4NA rpynnoBoit oxoTel 3umoit. Coobuwia, cta-
€1 BOIKU CMpaBnsIlOTCS C KPYNHbIMU KOMNbITHBIMMW.

Crapna - Haubonee gnuTenbHbIe U NOCTOSIHHbIE 0BbeanHeHUs XUBOT-
HbIX, NO CPABHEHWUK CO CTasiMW, rae OCHOBHbLIMU (hyHKUUAMK BUAa ABNA-
10TCA A0ObiBaHUE KOpMA, 3aumTa OT XMULHWMKOB, MUFpaUuK, pasMHOXe-
HWe, BocnuTaHue monogHsika v T.n. OCHOBY CTazla COCTasnNSAT B3aUMo-
OTHOLLEHUSI AOMUHUPOBaHUS - NOAYUHEHUS, OCHOBaAHHOE Ha MHAMBUAY-
aneHbIX Pasnuuuax Mexay ocobsmu (puc.8).

BHyTpu cTtaga, He3aBMCKMMO OT Nuaepa, TakkKe CKIabIBalnTCs OTHO-
LUEHUS] AOMUHUPOBARUS - MOAYUHEHUS.

CnoxHa noBeaeHYeckasi opraHusauus craja c Boxkakamu. Boxaku, B
oTNUuKe OT NMAEPOB, XapakTepuUsyloTCA nosegeHneM, HenocpeacTBEHHO
HanpaeneHHbIM Ha aKTUBHOE PYKOBOACTBO CTaAO0M: CheunanbHbIMU Cur-
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TR Qe it

Puc.8. Nopsgok aenicTeusa ctana obesbsiH.

Hanamu, yrposamu v npsiMbiM HanageHneM. 3aecb BO3HWKAeET pasaene-
Hve “npas” n “obs3anHocTen”. [py 3TOM UMeeT 3HaYeHne BO3pacT, cuna,
ONbIT U HAcrNeACTBEHHbIE KaYeCcTBa XUBOTHbIX. CUnbHble AOMUHUPYIOT
Hap cnabbimu. Mo nepapxuu B psgy padros: A- B- C- u 1.4. - y XuBOT-
HbIX HU3LLEro paHra NPosABNA0TCA NPU3HAKW NOKOPHOCTU Nepea ocTanb-
HbIMW: NOAXOAAT K NULLE B NOCNEAHIO O4epeab, UX WU3rOHAIOT U3 nyd-
LUMX MECT U T.A.

Buonornyecku cmbicn cucTemMbl AOMUHUPOBAHMA - NOAYNHEHUA - 3a-
KMo4aeTcs B CO3AaHMKU COMMacoBaHHOIO NOBEAEHWUA PYNNbl, BbIFOAHO-
ro Ans BCEX €ro YneHos. 3HayeHWe COrnacoBaHHOCTU - B obecneyeHun
3aLUTb! OT XWULLHWKOB, NpeaynpexaeHun o6 onacHoCcTy, BbipallMBaHU1
MOMOAHAKa, MUrpauumn 1 1.4. 3ddekT rpynnbl - 3TO NOBbILIEHWUE XU3HE-
CMOCOBHOCTY MpU CyLLECTBOBaHUM, YEPE3 HEPBHYIO U TOPMOHANbBHYIO CU-
cTemy.

OdbbexT rpynnbl NPOABNSAIOTCSA 40 HEKOTOPOrO BPEMEHU, YBENUYEHHUE
NAOTHOCTU NOMYNALMK U YUCNEHHOCTU ocoben rpo3nT ANA BCEX HeAO-
CTaTKOM pecypcoB cpefbl. B pesynsbtate CHUXaeTCs YUCNEHHOCTb OCO-
6en B rpynne nyTem ee AeneHvs, NageHus poXaaeMoCTH U T.A.
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7.3. SKONOIr’MYECKAA ANHAMUKA nonynauun

OCHOBHbIMU U3MEpPUTENbHBIMU NapameTpamMn NONynaUUK SBNAITCA
€€ YUCMEHHOCTb, MNOTHOCTL U UX U3MEHEHUA.

YucneHHocTb nonynsauuu - ato obuiee konuyecTBo ocobeit Ha ToW
UNU UHOW TeppuTOpUM B ONpeaeneHHoe Bpems. YUCNEHHOCTb HUKOrAa
He GblBaeT NOCTOAIHHOMN, OHa YBENUYUBAETCA B pe3ynbkTaTe pa3mMHOXEHNA
W cokpaujaercs B pesynbrate cmeptu, rubenu ocobeit.

MNOTHOCTL NONYNALMU - 3TO KOoNudecTBo ocoben nnmn ux buomacca Ha
eavHuuy nnowagun (vnu obbema) B onpeaeneHHoe Bpems. Tak, Hanpu-
mep, 150 coceH Ha 1 ra, unu 0,5 r yuknonos B 1 M Bogbl - 3TO NNOTHOCTb
nonynauui. MNOTHOCTL NONYNAUMIA 3aBUCUT OT €€ YNCIIEHHOCTH.

M3amMeHeHne YNCNEeHHOCTU NonynsAuun He BeCKOHeuHbI, T.K. nonyns-
uus, kak Buonorvyeckas cuctema obnagaer cnocobHOCTbIO camopery-
nauuK. Y Kaxaoro Buaa ectb BEPXHUE U HWKXHUE npegenbl NAOTHOCTH,
1 B BNaronpusATHLIA NEPUOA YNCNEHHOCTbL NNOTHOCTL YAEPXUBAIOTCA Ha
KaKoOM-TO OnNTuManbHOM ypoBeHe. KonebaHus YACNEHHOCTU HOCAT pery-
nApHbIA xapakTep. Ce30HHbIE U3MEHEHWS YUCNEHHOCTU Yy pacTeHun U
MENKNUX XUBOTHbIX (IPbI3yHOB, HAaCEKOMbIX, NTWUL) BecbMa 3Ha4uTenb-
Hbl. Tak, YUCNEHHOCTb MbILWEBUAHbIX TPbI3yHOB B TeYEHWEe OQHOro Ce3o-
Ha uHorga ysenuumnsaetcs B 300-350 pas, a y Hacekomslix - B 1300-1500
pas. MpuunHblI UX MacCOBOTO Pa3MHOXEHUA U pe3Kkoe COoKpalleHue Yuc-
NEeHHOCTU pasnNUYHbI.

Pasnuualotcs Henepuoaudeckue (peako) v nepuoaunveckue koneba-
HWUA YUCNEHHOCTU B €CTECTBEHHbIX nonynsuusx. Hanpumep, K Henepu-
0oAMYECKOMY KonebaHuio OTHOCUTCA pes3koe COKpalleHUe YUCNEHHOCTU
amepukaHckon cenbam (Alosa sapidissima). Mepuogunueckue konebanna
YACNEHHOCTYU NONYNSLUUA COBEPLLAIOTCA OBLIMHO B TEYEHME HECKOMbKNX
neT vUnu oaHOro cesoxa.

LUnknuueckme U3MEHEHUS YWUCNEHHOCTYM NONYNAUMA NPOUCXOAAT B
cpeaHem uepes 4 rofa, kak y TyHaposoro necua (Alopex lagopus), no-
nsapHow coBbl (Nyctea scandiaca) u y nemmunros (Ducrostonyx).

Ce30HHble konebanusi 4YMCNEeHHOCTU NOMYNAUUKU XapakTepHbl ANs
pacTeHuii U ANs MHOTMX HACEKOMbIX, IPbI3yHOB, NTUL. JTO NMOCTOAHHO
Habnioaatowmecs ABNeHUs.

Mobas nonynauMs TeopeTuyecku cnocobHa K HeorpaHUYEHHOMY po-
CTY YMCNEHHOCTU, ECNU e He NUMUTUPYIOT hakTopbl BHEWHEW cpeabl,
rAe CKOpOCTb POCTa NONYNALMW 3aBUCUT OT BENUYNHBI BUoTuieckoro no-
TeHuuana, ceoncTeeHHoro suay (no P.Hemneny, 1928), uto oTpaxaeT Te-
OpeTUYeCcKUi MaKCMMyM MOTOKOB OT OAHOW Napbl (Unu oaHoW ocobu) 3a
eANHMLY BpeMeHU (3a rof UNu BEeCb XXU3HEHHbIA UnKN).

BenuunHa 6uoTHecKkoro noteHumana y pasHbix BUAOB - pasHas. Tak,
Ankobpasbl, MypaBbeabl, KNTbl, CNOHbI, HOcoporK, onenu, 3ebpbl, 6en-
k1 - oT 1 ao 10 peTeHblwen. Cpeau NTUL; KyponaTku oTknagelisaloT Ao 25
AnL, YTku - no 15, B cTpaycosbIx rHesaax - 4o 100 Auul, y XWLWHBIX NTUL
- no 1-2 Aanua, y amMeesaa, kanpsl, NUHIBUHA, ansbaTpoca, koHgopa - no 1
AAdy. Pbibbl: KOPIOLLIKa KnasaeT HEeCKONbKO AeCATKOB MKPUHOK, TPECcKa Bbl-
6pacbiBaeT B BOAY MAMIUOH UKPUHOK, NNOTBA - 25 ThicAY, wyka - 100 Tbi-
€AY, Hanumbl - 500 Teicsu, peiba-nyHa - 300 MnH.- Ao 3 MnpA. (AnvHa ee
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2,5 m, Bec - 500 kr). N3 Hacekombix: TpuxuHa oTknaabisaet 1,5-1,8 Toic.
NUMUHOK, nuenbl - 40-50 Tbic. auu.

Y yenoseka 06bIMHO poxaaeTcs oauH pebeHok, Ha 88 cnyyaes - ABOK-
Hs, Ha 7600 cny4aes - TponHsA. [JoBONBHO peako poxaeHue nsaTu 6nus-
HeLosB.

B npvpoae BGuotuyecknin noTeHUMan NonynsuMyM HAKoraa He peanu-
syetca. O6uwme U3MeHeHNss YUCNEHHOCTM NONYNsSLUMK CKNaabiBaKTCs 3a
CYET YETbIpEX SIBNEHWIA: POXAAEMOCTU, CMEPTHOCTY, BCENEHUSA U BbiCe-
nexus (Murpaunn).

PoxaaemocTb - 370 yucno ocobent, NoABNAOWMUXCA B NONyNsaumm 3a
eAMNHULY BPEMEHWU B pacyeTe Ha ONpeaeneHHoe Yucno ee YneHos. Be-
NWYKHA POXAAEMOCTU 3aBUCUT OT COOTHOLLEHUWSA MOMOB M BO3PACTHbIX
rpynn v oT 4acToTkl reHepauvu. Mo yiucny nepmoaos pasMHOXeHUs pas-
NVYalT MOHOLMKNNYECKUE WM NONUUMKNuYeckue Buabl. MoHoumknuuye-
CKUe BUAb! C KOPOTKOW NPOAOMKUTENBHOCTBIO XWU3HU B NOMOBO-3pENOM
COCTOsIHWMM (Nococesble pbibbl, NOAEHKW, Malickue xyku 1 Ap.). MNonnyw-
KnMyeckue BUAbI C NOBTOPHLIM Pa3MHOXeHUeM ocobel - 3TO NO3BOHOM-
Hbl€ XWUBOTHbIE.

Bonblwas NNoaoTBOPHOCTL BbipabaTLIBAETCSA Y BUAOB B YCNIOBUSX Bbi-
COKOW CMEPTHOCTM, 0COBEHHO CO CTOPOHbI XULLHMKOB, U OTGOp C BbICO-
KOV NNOAOTBOPHOCTBLIO KOMMNEeHcupyeT 6onbluyo HopMy rubenu B nony-
NAUMNSX.

CmepTHOCTb B NONYNALMAX 3aBUCUT OT MHOTUX NPUMUH: 1) reHeTuye-
CKOW 1 PU3NYECKON NONHOLUEHHOCTU ocoben; 2) BnusiHua HeBnaronpuaT-
HbIX YCNOBUIA cpeab!; 3) BO3AenCTaNe XMWHWKOB, Napa3utos, bonesHen u
T.N., KOTOPblE Ha NOKOMIEHUS AEUCTBYIOT C Pa3HOW CUMOW.

YncneHKoCTb M NAOTHOCTL NONYNAUUKA 3aBUCUT OT €€ CMEPTHOCTHU.
CmepTHOCTL NoNynsiumum - 310 KonuyecTeo ocoben, NnormbLuvx 3a onpeae-
NEeHHbIA Nepuoa BpeMeEHU Ha onpeaeneHHon nnowaan. CMepTHOCTL 3a-
BMCUT OT YCNIOBWA CpeAbl, BO3pacTa 1 COCTOSIHUA NONynauvu.

Pa3nuyatoTcA Tpy TUNa CMEPTHOCTYU;

1) CmepTHOCTb OAMHAaKoBas BO BCex Bo3pacTax. Peako oHa BbiBaeT y
nonynauui B ONTUManNbHLIX cpeaax.

2) CmepTHOCTb BbIlLE HA PaKHWUX CTaguAX pas3sBUTUS. Takasi cMepT-
HOCTb BbiBaeT y pacTEeHUI U XUBOTHLIX. Y pacTerui - B CTaauu npopac-
TaHWA CeMsiH, BCXOA0B, @ Y XXMBOTHbIX - B IMMUMHOYHOW (ha3e unu B MOno-
AOM Bo3pacTte (pbibbl, HACEKOMSIE).

3) MNoBbIWeEHHan CMEPTHOCTL B3pOCNLIX, CTapblix ocobei. Takosbl Ha-
CEKOMBIE.

Ecnu cmepTHOCTb NpeBbILLAET poXAaeMoCTb, YUCNEHHOCTbL NonNyns-
LUK COKpaLaeTcs, u HaobopoT.

Bce ocobu opHon renepauun goxuealroT Ao Guonorudeckoro npe-
AEeNbHOTO BO3pacTa, a 3aTeéM B TEYEHUE KOPOTKOrO BPEMEHU YMUPAIOT.

M3 nctopmmn yenoBeka N3BECTHO, YTO AETCKas CMEPTHOCTb CHU3MNAach
C passutmeMm meauumHbl. [lanee HabniofgaeTcs OTHOCWUTENLHO paBHO-
MEPHbIA OTPE30K U3-3a CNyYalHbIX NPUYMH Ha NPOTSXKEHUU BCErO XU3-
HEHHOro UMKNa - aBapun, 3eMNeTpAaceHns, OTpaBNeHUs, ronoa u T.4.

Bricenenne ocobein 13 nonynaumMm unu NONONHEHWe ee nNpuliensLa-
MU - 3aKOHOMEpHOE S\BMEeHue, OCHOBaHHOe Ha Buonornyeckux veprax
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BUAA - €ro paccenutenbHOW cnocobHocTu. B kaxaon nonynauum yacTb
ocobei nokmaaeT ee, NOMOMHAS coceaHne NONYNAUNK U 3acenss Ho-
Bble TEPPUTOPUN, YTO Ha3bIBAETCA AUCNEPCUENA NONYNALUA.

PacTteHus pacceuBaloTCs NN pas3HOCATCS CEMEHaMU, Cnopamu. cu-
ASYNE XKUBOTHBIE - NAABAKWMMK NUYMHKaMKY; y 3aiues 1% monogHska
NOKUAAET MECTO POXAEHWUS.

Paccenenue ocobewt Ha HOBOW Tepputopun U oBpa3oBaHMe HOBbIX
nonynsAuWin Ha3biBaeTCA UHBA3NEN.

Temnbl pocTa NnonynsuvMn N3MeHSIOTCA:

1) Temn pocTta c camoro Ha4ana BbiCOK, NOCTOSIHEH, HO A0 onpeze-
NeHHOro nepuoaa, 3aTem Nagaer Ao Hyns B CBSI3U NMpekpaweHneM Boc-
Npou3BoACTBa (HEMATOAbI, KNELu, HACEKOMbIE U Ap.).

2) Temn pocTta nonynsuum - obpaHas 3aBUCUMOCTb NPMPOCTa OT NNOT-
HocTu. B GnaronpusiTHbIXx ycnoBusix ObICTpO HapawmBaeTCs YUCNEH-
HOCTb, & NpU CPaBHEHUM POXAAWMOCTU CO CMEPTHOCTLIO U YUCTTIEHHOCTL
ocoben cTabunuanpyeTcsa B COOTBETCTBUM C AONYCTUMBIMIA ANS NONYNs-
Uun pecypcamu. ITo ANA BUAOB C rPYnnoBbiM 0BpO3oOM XU3HK.

KoneBaHusa 4icneHHoCT Nnonynsauumy 3aBUCUT OT NMITOTHOCTU (haKkTopoB.

1) HesaBucumble chakTopbl AeACTBYIOT Ha MNONYNALUIO NOCTOSIHHO.
3710 knumaTtudeckue daktopbl, GnaronpuaTHble U HebnaronpuaTHble
ycnosus cpeabl (TeMnepaTtypa,oCBeWeHHOCTb, BNAXHOCTb U Ap.). OTu
chaKTopbl 0Ka3bLIBAT HENOCPEACTBEHHOE M CUMbHOE BO3AEUCTBUE Ha
OpraHn3Msl, Ha UX YUCMEHHOCTb, NNOTHOCTb, HO CaMWU HE U3MEHAKTCS,
OHW HE3aBUCUMBI.

2) 3aBucuMble OT NMAOTHOCTU haKTOpbl BO3LEWUCTBYIOT Ha CKOPOCTb
pocTa nonynsauuum:

a) C yBenuuyeHWeMm NNOTHOCTW CKOPOCTb POCTa yMeHbluaeTcs. Tak,
oaHa napa bonbwon cuHuypsl (Parus major) Ha 1 ra BelxoguT 14 NnTeHuos,
a ecnu nnoTHocTb Honblie 18 nap Ha 1 ra - Bcero 8 nTeHYoB;

6) y BUAOB C CUNbHBLIM KONebaHUeM YUCIEHHOCTH (TPbI3YHbl, HACeKo-
Mbl€) TeMNbl pocTa NoNynNsiuuy cTabunusupyeTcs 4o onpeaerieHHon Ync-
neHHocTu. [pyU AOCTUXKEHUN MaKCUManbHOW YUCMEHHOCTU TeMmn pocTa
pesko nagaeT (HacekoMble - capaHya);

B) TEMMbI poCcTa NONynsAuMKM MoryT ObiTb MakCUManbHLIMU NpKU cpea-
HWUX NokasaTensix NAOTHOCTU. 3aTeM NIOTHOCTL YBENMYUBAETCH, AOCTU-
raeT MakC¥Myma W HauyuHaeT YMEHbLUaTbCs. TaKoBbl MONYNAUWMY NTUL U
HaCeKOMbIX.

BesrpaHuyHoe pasmHoxeHue - Gonbiuas onacHocTs agns nobon no-
nynsuun. 310 npuBeaeT K BbICTPOMY NoAPbLIBY pECYypCoB Cpefbl, HexsaT-
Ke nuuy, yGexull, NpoCcTpaHCTBa U T.4. U B pesynsrtarte - kK ocnabnexuio
nonynsiuvu.

7.4. TOMEOCTA3 nonynauuu

Kak otmeuaet U.U. LLimansrayseH (1968), Bce Buonoruyeckue cucte-
Mbl XapakTepu3yloTcs GorbLUEl N MeHbLLEH CNOCOBHOCTLIO K camope-
rynsayum, T.e. romeocrasy.

C nomolyblo caMoperynsaLmm noafepXxusaeTca onpeaeneHHas uuc-
NEHHOCTb NONYNALUUK, €e CoCTas, CTPYKTypa, BHYTPEHHUE CBA3W U npe-
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obpa3soBarua B NpOCTpaHcTBe U BpeMeHu. Camoperynauvs He 3amKHy-
Tas, OHa aKTUBHO B3aUMOAENCTBYET C BHELUHEW CPEAON U U3MEHSIeTCS.
M3meHeHuns 6b1BaOT LIMKNUYECKUMUN U NCTOPUYECKN HEOBXOAUMBIMM.

Camoperynupyowmecs nonynaumm cnocobHbl K Pa3MHOXEHWIO U
OrpaHvyeHmnio BOCNPOU3BOACTBa (B 3aBUCMMOCTMW OT NAOTHOCTH).

Camoperynsaums - 310 npucnocobnexne opraHmaMoB B NOCTOSIHHO Me-
HRIOWUXCA YCNOBUSIX.

M - 3TO noaaepxaHue onpeae-
NEHHON YUCNEeHHOCTM nonynsuun. B ocHoBe 3TOro NeXxvur uameHeHue
cdu3vonoruyecknx ocobeHHoCcTen, pocT, noBeaeHne ocoben, oT 3konoru-
Yeckon cneundukn Buaa, ero NoABUXHOCTU, CTENEHU BO3AEWCTBUA XULL-
HWKOB U NApa3suToB 1 Ap. Y MHOrMX BUAOB FOMeoCcTa3 nposenseTcs rnbe-
Nbio n3bbITKa ocobewt, y APYrux - NOHWXEHNEM NNOAOTBOPHOCTU Ha OCHO-
BE YCNOBHbIX pedhnexcos.

Xusble cuctembl (M NONyNAUMKU) NOCTORHHO NOAAEPKUBAIOT BHYTPEH-
HIOK CTaBUNBHOCTL € NOMOLLbIO COBCTBEHHBIX PErYNUPYIOLUX MEXaHWU3-
MoB. 37O eCTb roMeocTas, a konebaHma YUCNEHHOCTM NONYNAUUK B Npe-
Aenax Kakon-To CpeAHEN BENUYNHLI - €CTb AUHaMUKa PasHOBECUS.

Perynauus yucneHHoOCcTU NonynaumMmn y pasnuuHbiXx BUWAOB pacTeHUM
1 XUBOTHBIX OCYLLIECTBNAETCA NO-pasHoMy. Tak, C yBenlM4eHneM NnoTHo-
CT¥ NONYNALMKA Y HaCeKOMbIX HabntoaaeTca yMeHbLUeHe pa3Mepos 0Co-
6en, CHUXaEeTCs UX NNOAOTBOPHOCTb, NOBBILIAETCS CMEPTHOCTb SINYUHOK
1 KyKOMOK, U3BMEHSAETCA CKOPOCTb PasBUTUS U COOTHOLLEHUE NONoB. Y He-
KOTOpbIX pblb NpY BO3pacTaHUM NNOTHOCTU NPOSABNAETCA KaHHWGanNU3Mm,
T.e. NoefaHne cBOMX xe auy unu cebe NogoBHLIX (OKYHM).

BaxHbIM MEXaHU3MOM BRYTPUNONYNAUNOHHON PErynsuum YACNEHHO-
CT¥ NONYNALMKM BLICTYNAeT 3MUrpauus, Koraa B pesynbrare ysenuyeHus
NNOTHOCTU NONYNALUK YacTb ocoben BbicenseTca B apyrne mecra obu-
TaHus (HacekoMble).

BHYTpUnonynsunoHHbie perynauum YACNeHHOCTU NONyNALMN NposiB-
NATCA B BUAE KOHKYPEHLMM 3a XWU3HEHHbIE pecypcbl U MecTa obuTaHus.

CreneHb pa3BMTMA MEXaHU3MOB NOMYNAUMOHHOTO TOMEOCTa3a Haxo-
AWTCA B TECHOW CBA3MN C TaKUMU ABNEHUAMU, KaK: KOHKYPEHUUSA, XULLHW-
4YeCTBO, NapasUTU3M.

7.5. OBLLUMVE 3AKOHOMEPHOCTW PErynAUuuu
YUCNEHHOCTU nonynAauun

Cpeau MHOroo6pasHbix hakTopoB, AEWCTBYIOLUX HA YNCNEHHOCTb
nonynsuunm HeobxoAMMo pas3nuyatb MoavuduuMpylouIMe N perynupyto-
wue dakTopbl.

K moaudumumpytowmm cdaktopam oTHOCATCA BCe abuoTuyeckue BO3-
AEeNCTBMA Ha OPraHU3MBbl, Ka4€CTBO U KONMUYECTBO UX KOPMa, aKTUBHOCTb
Bparos v T.4. Moguduumpyowme akTopbi Bbi3bIBAOT USMEHERUS YUC-
NEHHOCTU NONYNALUM, a CaMKU HE WUCMbLITLIBAIOT BNUAHWUA 3TUX U3MEHEe-
HuA. Tak, npu BnaronpuaTHOM hakTope - BCNbILIKA PasMHOXEHUS BUAA
(capaHun, cuHe-3eneHbix BOAOPOCNEN), NPU OTPULITENBHOM cbaxTope
BO3AEUCTBUSA - 4O NONHOTO UCYE3HOBEHUA BUAA.

Perynupytowue cakropsl He TONbKO M3MEHAIT YNCNEHHOCTb NONyNsi-
Luu, a crnaxuvealot ee konebaHus, NpuBoaAs ovYepeaHOe OTKNOHEHUE OT
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ONTUMYyMa K NpexHeMy ypoBHi0. B ponu Takux perynsTopos sbiCTynaioT
TONbKO XWBblE OPraHn3mbl. 3TO CyulecTBoBaHue coobya, COXUTENLCTBO
OopraHu3moB - cumbuos. Hanpumep, nuwaiHuk, rae Boaopocnu u rpubsl
perynupyroT YUCNEHHOCTL APYr Apyra.

{penenbHO BO3MOXHbLIA POCT MONYNsSUMK - A0 NOMHOr0 UCHepraHus
pecypcoB Cpeabl U MoapbiBa CBOEro gansHenwero cywecrsoBaHus. B
NPUPOAHBIX NONYNALUMUNAX Takue Katactpoduieckue cobbitus (kpome Bpe-
MEHHbIX, CapaH4i) He NPOUCXOANAT U3-3a MHOXECTBEHHOCTU perynupyto-
LWUX BO3AENCTBUI MEXBUO0BOrO Y BHYTPUBUAOBOIO Xapakrepa.

MpupogHas perynsyns YUCNeHHoCTn umeeT ase ocobeHHOCTH:

1) BOMbLIMHCTBO PErynsATOpHbIX MEXaHW3MOB AEUCTBYIOT B OTBET Ha
npoucLealIne N3IMEHEeHU YUCNEeHHOCTU nonynsiuuun, T.e. B Nonynsumsx
NONHOW cTabunuaayuu YUCNEHHOCTU BbITb HE MOXET, T.K. YUCIIEHHOCTb NOo-
nynsuum Bcerga Konebnercs, a perynvpytowme akTopbl NULWbL YMeHbLa-
10T pa3max konebaHun. Hanpumep, B 3anOBEAHUKaX OXPAHRAIOTCA peakue
ncyesaowume BuAabl XXUBOTHbIX, ¥ 3TUM PerynupyeTcs ux YUCNEHHOCTb.

2) Perynauus otnu4aeTcs OQHOCTOPOHHUM AENCTBUEM - OrpaHuye-
HMEM pocTa nonynsumu.

U3yueHne moanduumpyiowmx aktopos BaXKHO ANt BbISICHEHWA NpuU-
YUH KonebaHMA YMCNEHHOCTU U X NPOTHO3UPOBaHWS, a U3yyeHue pery-
JNIATOPHbLIX MEXAHU3MOB - ANA OrpaHUYeHNUst amnNUTyabl konebaHus ync-
NEHHOCTU U ee MakcumanbHoW cTabunusauuu.

Xoa konebaHua ynucneHHocTu nMboro suga B NpUpoaHbIX coobule-
cTBax ucropuyecku obycnosneH ecTecTBeHHbiM oTBOpPOM B 3aBUCUMO-
CTH OT ocobeHHoCTen Guonoruu, xapakrepa BHYTPUBMUAOBLIX CBA3EN U
MEXBUAOBbIX OTHOLLEHWN, K KOTOPbIM npucnocobneH suna.

MOXHO BbiZeNUTL TP OCHOBHbLIX BUAA MOMYSALUMOHHON ANHAMUKU:

1 - OTHOCUTENLHO CMOKOWHBIN XOA YACMEHHOCTU C HeBonbluMm pas-
MaxoM konebaHuii B pasHble roapl. Hanpumep, AuHamMmuKa YUCNEHHOCTU
KPYMHbBIX MNEKoNnUTalLWmx 1 nTuy,.

2 - Ce30HHbIA TUN AWHAMUKW MONYNAUMU NPOABNAETCA B YETKO Bbl-
PaXXEHHOM €XEerogHOM 3aKOHOMEPHOM U3MEPEHUN YUCNEHHOCTK Mo ce-
3oHam. Obuwan YMcneHHoCTb BO3pacTaeT OT BeCHbl K cepeauHe nera,
BMNOTb 4O OCEHU 33 CYET NOABNEHUS HOBbIX BMAOB (reHepauuin). 3umon
YUCNEHHOCTb pe3ko ybbiBaeT, a BECHOMN - HOBbIWM Noabem. Hanpumep, ce-
30HHOE pacnpeaeneHne BOAOpPOCnen.

3 - MHOTONETHUA TUN AUHAMUWKW NONYNALMK CO BCMbILLKOA MaccoBoro
pa3sMHOXeHuUA. Takon AUHaAMUKOW OTNINYAIOTCA BUALI C Manown NpoaomKu-
TENbHOCTBIO XKW3HMK, BLICOKOW NNOAOBUTOCTLIO, BbICTpbiM 060pOTOM re-
Hepaumun. Benbilwky pasMHOXEHUA NOBTOPSIOTCA Yepe3 HECKOMbKO ner.
Tak, xo4 YNCNEHHOCTN CTaAHOW CapaHyW WKW HENapHOro wenkonpsaa
umeeT B cpegHem 11- NETHIOW LUMKNUYHOCTb U T.A.

Bce ocHOBHbIE TUMNbI AMHAMUKU YUCNEHHOCTI NONYNAUMK BCTpeYaroT-
CSl MOYTU B KaXA0WN TaKCOROMUYECKON rpynne opraHu3moB - Cpeau pacre-
HUI M XUBOTHbLIX U HabniogaeTca aaxe y CBOOGOAHOXMUBYLLIMX MUKpOOpTa-
HU3MOB, 1€ OHWN Pa3MHOXAIOTCS BCMbILWKAMU, Maccoso, Apyrue - bonee
CrMaXeHHbIM XOA0M ANHAMUKU YUCINIEHHOCTU.

Kak Mbl BUAUM U3 BbILLEU3NOXEHHOO, B NPUPOAE UMEETCS MHOXEe-
CTBO MEXaHU3MOB, PEerynupylowmx 4Y1McneHHocTb nonynauuin. OaHa-
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KO noa BNuAHMEM Yenoeeka Noban YNCNEHHOCTb, NNOTHOCTL, COCTaB U
CTPyKTypa nonynsiuuv paspywaetcs. 31o obycnosneHo oCBOEHMEM HO-
BbIX 3€Merb, 3aTonnexnem nobepexui pek, ocywenuem osep, 6onor, 3a-
rpsi3HeHneM BOAOEMOB U NOYB M T.A.

MABA 8
AKONOrnM4ECKAA XAPAKTEPUCTUKA BUOLEHO30B

B npupoae nonynaummn pasHeix BuaoB o6beanHaoTea B CUCTEMBI H0-
nee BLICOKOro paHra -coobujectsa unu 6UOLEHO3LI.

buoueHosbl - opraHn3auMoHHas rpynna nonynsuvmin pacTeHun, >Xu-
BOTHbIX U MUKPOOPraHn3mMoB, NpucnocobneHHbIx kK CoBMecTHoMmy obuTa-
HUIO B npeaenax onpeaenéHHoro obbeéma npoctpaHcTea. [ pynnupoBku
COBMECTHO obuTalowmx 1 B3aMOCBSR3aHHbIX OPraHM3MOB Ha3bIBaIOTCS
BuoueHo3om (nart. bios - X13Hb, cenose - obLni).

[paHunubl GUOLIEHO30B YpEe3BbiMAWHO Pa3NuUyHbl - OT CooBLWECTB Ha
cTBOME AepeBa UNu Ha 6O0NOTHOW MOXOBOW Kouke A0 6UOLEHO30B KO-
BbIIbHBLIX cTenen. Jllobon GmoueHos 3aHUMaET onpeseneHHbld y4acTok
abuwotudyeckon cpeabl - Buoton. Buoton - 3aTo npocTpaHcTBo ¢ Bonee
NN MeHee 0AHOPOAHBLIMW YCNOBUSMK, 3aceneHHoe TeM UAU UHbIM coob
wiecTsoM opraHuamos. Kaxaomy 6uoTony npucyiy cBOW 3koNornyeckuin
0b6bEM MecToobUuTaHusA, YTo onpeaensieT ero BUAOBYK HACLILEHHOCTb,
T.€. CTeneHb CNOXHOCTN CTPYKTYpbI.

MpucnocobnsemocTb uneHos BuoueHo3a K COBMECTHOM XWU3HW Bbl-
paxaetcs 8 onpeaenéHHoMm cxoactee TpeboBaHWin k BaxHenwmm abuo-
TUYECKUM YCNOBUAM Cpeabl! (TemnepaTtypa, CBeT, AaBNeHWe, BNaxHOCTb,
CONEHOCTb BOAbI, BETEP, TeYeHUe, penbed n Ap.) U 3aKOHOMEPHbIX OTHO-
LEHURX APYr C APYIOM.

TepmuH “6noueHos” 6uin NnpeanoxeH HemeLkum 3oonorom Mébuycom
B 1877 r. Mo MéBunycy: 1) k GuoLeHO3y OTHOCUTCA BCA Macca XUBOTHbIX
M pacTeHuin, BCTpeYalowWwmxca Ha MecTe, BKNoYas MUKPOCKONUYECKUe 1
makpockonuyeckue copmel, 2) Buapl, obpasyowmne 6uoLeHos, ceasaHbl
ApYyr ¢ ApyromMm B3aumMo3aBUCUMOCTbIO; 3) BuoueHo3 HaxoanuTcs B HeNno-
CpeacTBEHHOW 3aBUCUMOCTM OT (hakTOpOB BHELWHe cpeapl; 4) buoueros
npeacraenaet cobon rpynnuposky, HAXOAALWYIOCS B CTAabUNbHOM paBHO-
BECUW K YCTOWYKUBY1O BO BpeMeHU; 5) ocobun BuoLieHo3a pa3MHoXaloTCs B
CBOEM mecToobuTaHuu, T.e. B camom buoueHoase.

Mo nasecTHomMy chpanuyackomy axonory P. Jaxo (1975): 6noueHos -
3TO FpPYNNUPOBKA XWUBbLIX OPraHN3MoB, O6BEAUHEHHBIX NPUTAXEHNEM He
B3aNMHOro Xxapakrepa, KOTopoe OKa3biBaloT HA HUX pasnNUuHble hakTopbl
BHeLIHeW cpeabl; 3Ta rpynnupoBska xapakTepusyeTcs onpeaenéHHbIM BU-
AOBbLIM COCTABOM U HanuuMem B3anMo3aBUCUMOCTeN: BnoLeHo3 3aHnma-
€T NPOCTPaHCTBO, MeHyemoe BuoTonom.

“BroLeHo3” B coBpeMEHHOW 3Konornyeckon nutepatype ynotpebns-
€TCA NPUMEHUTENBHO K HaceneHuio TeppuTopuarnbHbIX y4acTKoB, KOTO-
pble Ha Cywe BbiAensaioT N0 OTHOCUTENbHO OAHOPOAHOW PacTUTENbHO-
CTW.
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B BOoAHOW cpeae pasnuuyaloTcs BMoLEeHO3bl, COOTBETCTBYIOLWME 3KO-
noruydeckum nogpasaeneHnsm yactel BogoeMoB. Hanpumep, 6uoueHo-
3bl NPUBPEXHBIX ranevHblX, NecyaHblX UNU UNUCTbIX TPYHTOB, abuccars-
HbiX ry6BuH 1 T.n. (puc. 9)

K menkum cooblectBam nNpUMeEHSIOTCS pas3HoobpasHble Tepmu-
Hbl: MuKkpocoobulecTBa, BGuoueHOoTUYeCKkue rpynnupoBkKn, BuoTtoiieHo-
TUyeckne komnnekcol u Ap. Menkue cooblyectsa BxoaaT B coctas 6o-
nee KpynHbIX, KOTOPbIE, B CBOIO O4epefb, ABNSIOTCS YacTAMU cooblLecTs
eule 6onblumnx. Tak, MOXOBbIE U NULIANHUKOBBLIE Ha CTBONE Aepesa - 370
vacTb HGonee kpynHoro coobuiecTera opraHusmMoB - AepeBbEB, U 3Ta rpyn-
NUMPOBKA - 0AHA U3 COCTaBHbLIX YacTel necHoro 6uoLieHo3a, KoTopbli, B
KOHEYHOM cyeTe, BXOAMT B Bonee CrioXHbIe KOMNNEKCHI - BECb XMUBOW NO-
KpoB 3emnu.

BuoueHo3 pacuneHsieTcs Ha OTAenbHblIE KOMNOHEHTBI: (PUTOLEHO3 -
PacTUTENbHOCTb, 300UEHO3 - KUBOTHBI MUP, MUKPOOWUOLIEHO3 - MUKPO-
OopraHu3mbi.
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Puc.9. ®opmbl pa3HOBUAHOCTER MOPCKUX NNAHKTOHOB
(Onym, 1975).
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B HacTosiwee Bpema opmupyloTcs ocobble BTOpUYHbIE arpobuoLie-
HO3bi UNW arpouUeHo3bl, KOTOPbIE ABMSAIOTCA CENbCKOXO3ANCTBEHHBIMU U
OTNUYAITCH OT ECTECTBEHHBIX BUOLIEHO30B COCTABOM, CTPYKTYPOW U Npo-
AYKTUBHOCTbIO.

EctecTBeHHble 06bEANHEHUS XUBbIX OPraHU3MOB MMEKT CoDCTBEH-
Hbl€ 3aKOHbI CIIOXKEHUSN, (PYHKLIMOHUPOBAHUA U Pa3BUTKSA, T.€. NpeaCcTaBns-
10T cobon npupoaHble cuctemsl. BaxHenwmnmn ocobeHHocTamm cooblue-
CTBa, N0 MHEHUIO HEMeLKoro dkonora B. Tuwnepa, aBnsoTcs cnegyowve:

1. CoobujecTea Bceraa BO3HUKAIOT, CKNAAbIBAIOTCA K3 rOTOBbIX (V3
npeacTaBuTeENet pasnuyHbiX BUAOB UMW LeNbIX KOMNNEKCOB BMAOB),
VMEIOLLVXCA B OKpyXatoLien cpeae.

2. Yactu coobuiectsa 3ameHsieMbl. OanH BUA (MNU KOMNNEKC) MOXeT
3aMeHSATL MECTO APYIoro CO CXOAHbLIMU 3KONOrMYECkUMn TpeboBaHnamy,
6e3 yuiepba gns Bcelt cucTeMsI.

3. B coobuiecTBe npvpoAab! CyLLeCcTBYeT ypaBHOBELWEHWE NPOTUBONO-
NOXeHO HanpaeneHHbIX cun. Hanpumep, XULHWKN - aHTAroHUCTLI CBOUX
YKEpPTB, HO OHU CyU|ECTBYIOT BMECTE, B paMKax eanHoro obulecrea.

4. CoobujectBa 0OCHOBaHbl Ha KONMMYECTBEHHOMN PErYNALUMMN YNCNEHHO-
CTU OAHNX BUAOB APYrUMU.

5. NpepencHbie pasmepbl OpraHu3mMa OrpaHudeHbl ero BHYTPEHHEeN,
HacneAcTBEHHOW nNporpamMmon. Pasmepbl HagorpaHU3MEHHbIX CUCTEM
onpeaensitoTCst BHELWHUMU NpuyuHamu. Tak, BuoueHos cocHsika - 6eno-
MOLLHWKA MOXeET 3aHuMaTb HeBomnbLOon y4acTok cpeav 6onoT u MoxeT
NPOCTUPATLCH HA 3HAYUTENbHbIE PACCTOAHUA HA TEPPUTOPUM C OTHOCK-
TeNbHO OAHOPOAHBIMU aBUOTUYECKUMY YCNOBUAMMU.

CoobuiecTBa 4acTo UMEIOT pacnnbiBYaTble rpaHnuubl, MHOrAa Heyno-
BUMO NepexoanT OAHO B Apyroe. TeM He MeHee rpaHuLibl OObEKTUBHbBI U
peanbHo cyuwiecTsyoT B npupoae. OCHOBY BO3HUKHOBEHUS U CyLLEeCTBO-
BaHWs 6UOLIEHO30B NPEACTABNSIOT OTHOWEHUSI OPraHN3MOB, UX CBR3WN, B
KOTOpb!€ OHW BCTYNaloT ApYr C APYrOM, Hacenss oavH 1 ToT xe 6uoton.

8.1. OTHOWEHUE B BUOUEHO3AX

MHorouncneHHble hopMbl BUOTUHECKUX OTHOLWEHUI TOTO UNY MHoOrAa
BMAa B BrioueHo3e onpeAensiioT OCHOBHbIE YCIOBUS UX XXU3HU B coobLue-
cTBe - Ao6bIBaHNE NULLK U 3aBOEBAHNE HOBOTO MecCTa.

Nonoxenune Buaa B obulen cucteme BuoueHosa - aTo BuoTuyeckue
cBA3n U TpeboBaHus K abuoTMueckum hakTopam cpeabl Ha3biBaloOTCS
3KONOrMYECKOW HUWen Buaa.

Mo xnaccudukaumm B.H. BeknembiweBa npsaMble 1 KOCBEHHbIE MEX-
BWAOBbie OTHOLWEHUN noapasnensioTes Ha 4 tmna: 1) Tpodmyeckue; 2)
Tonuueckune; 3) chopnueckue; 4) habpuuHble.

1. Tpocbuyeckune cBA3nN BO3HMKALOT, KOrAa OAUH BUA NUTaETCH APYrUM
- N60o xuBbLIMU 0COBAMU, NNBO NX MEPTBLIMU OCTaHKaMu, NMBO NPOAYK-
TaMu Xu3HeaeaTenbHoCTU. Hanpumep, CTpekosbl, NoBsWUE HaCeKOMbIX,
XYKWN-HaBO3HWKW, NYenbl, cobupaloime HekTap pacTeHwuh, TUrp - XxepT-
Ba, rpud v 1.A.

2. Tonunyeckue CBA3N xapakTepusyioT nioboe duanyeckoe UNu xXumu-
YecKkoe U3MeHeHue ycnosuii obuTaHms O4HOro BUAA B pesynsrare Xu3-
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HeAeRTENLHOCTU ApYroro. 3TU CBA3U O4EHb Pa3HOOOPa3Hb! U OHU 3aKMo-
Y4alTCsA B CO3aHWUM OBHUM BMAOM cpeabl Ans apyroro. (Hanpumep, BHY-
TpeHHWU napatuam). CnocobHOCTL Co3AaHus UNU U3MEHEHUS Cpeabl ANS
APpYrux OpraHu3mMoB NPUHAASEXUT pacTeHusM. Tak, nog NoNorom neca,
cafa Co3aaeTcs MUKPOKNUMAT C ONTUMAanbHON POBHOW TEMMNEPATYpon U
BMNAXXHOCTLIO ANA XKUBOTHBIX, HACENSIOLWNX HANOYBEHHbI NOKPOB U NOA-
necok. 3aeck B pesynbTaTte NONOXUTENbHbIX UMW OTpULaTEeNbHBIX TONU-
YECKUX B3auMOAEWCTBUM O[HU BUAbLI ONPEAENSIOT UNK UCKITIOYaT BO3-
MOXHOCTb CyLLIeCTBOBaHYA B BUoLieHO3€e Apyrux BUAOB.

Tonnyeckvue M Tponuyeckne cBA3M B BUOLIEHO3E COCTaBNRAIOT OCHO-
BY €0 CyLECTBOBAHMWS U 3TU TUNb! OTHOWEHWI YAEPXUBAIOT APYr BO3Ne
Apyra opraHu3mMbl pasHbIx BUA0B, 06beanHsas ux B ctabunbHble coobuye-
CTBa C pasHbiMu macluTabamu.

3. dopudeckue CBs3M - ITO yHacTre 0O4HOro BUAa B pacnpoCTpaHeHnu
ApYroro, rae B pONu TPaHCMOPTUPOBLLMKOB BbICTYNAOT XUBOTHbIE, KOTO-
pble NEepeHOCHAT CEMEHa, Cnopbl, NbINbLY PacTeHW (300X0pURA), NEPEHOC
MENKUX XXUBOTHbIX - hopesus. PacnpocTpaleHve OCylLeCcTanseTcs ny-
TEM NepeHoca Ha LWepPCTU XUBOTHLIX (NaccuBHbLIN), NoeaaHne nNojos,
ceMsiH, aroa (akTueHbIR). B nepenoce cnop (rpuboB) y4acTByoT NTULBLL,
Hacekombie. Menkune XUBOTHbIE - KNewm u UM noobHble - pacnpocTpa-
HSKOTCA C NOMOLLBK NTULL, HACEKOMbIX U Ap.

4. PabpuuHbie cea3m, no B.H. Beknemuwesy - 310 TN HUoyeHoTUYe-
CKUX OTHOLWEHWH, TAE OfIMH BUA UCMONb3YET AN CBOUX COOPYXeHun (da-
6pukaumin) NpoayKTsl BoigeneHna nnbo MepTeble OCTaHkun, Nnbo aApyrov
Bua. Tak, NTuua ANA CBOUX FHe3[ UCMOons3yeT BETKU AEpeBbEB, LWepCThb
MNEKONUTaWMX, Tpasy, NMUCTbS, NyX U nepbs Apyrux nruy. JIMYUHKK py-
YENHWUKOB CTPOAT AOMUKU U3 KYCOYKOB BETOK, KOPbl UNU NUCTLEB pacTe-
HUW, MHOTAA U3 PaKOBWHKM MONMIOCKOB. [M4ena - meraxuna nomeulaer
ANLA U 3anackl B CTaKaH4MKu1, COOPYXXEHHBIE U3 MATKMX NUCTLEB KyCcTap-
HUKOB (LUWMOBHWKA, CUPEHM, akaumu v T.4.).

Kaxabii KOHBEPTHBIN BUA NpeycneBaeT Tam, rae cknaabisaloTcsa noa-
X0ASALLME AN HETO YCNOBUSA 3KOMOrMUYecKon cpeast. PasnuuatoTtes duan-
ONOrnyYecKkne U CUH3KoNorMyYeckue ONTUMYMbI B pacnpoCcTpaHeHuu BUAE.

DU3NONOrUdeckii ONTUMYM - 3TO BnaronpusTHOE coveTaHue BCeX
abuoTnyeckux akTopoB Ans BLICTPOro pocra ¥ pasMHOXEHUS BUAA.

CWHIKONOrMYEeCcKkNn ONTUMYM - 3TO BnaronpusATHOE OKpyXeHue, rae
BW/ UCMbITbIBAET HAUMEHbLLEE AaBNEHWE CO CTOPOHbI BparoB U KOHKY-
PEHTOB, YTO NO3BOMNSAET EMY YCMNELWHO Pa3MHOXaTbCA.

MexeugoBble cBsa3n, dopMupylowmne buoueHos, obycnasnmeaioT 3a-
KOHOMEPHbIE COOTHOLLIEHUS B HEM BUAOB, UX 3KONOrnyeckue ocobeHHo-
CTU, YUCNIEHHOCTb, PACNpPOCTPaHEHNE B NPOCTPAHCTBE U CO3AaI0T CTPYK-
Typy BuoueHosa.

8.2. MOHATUA IKONTOMMYECKOW HULLU
Jxonoryyeckas Huwa - 370 abcTpakTHoe noHATUe, 0Bpas >u3Hu K

cnocob NUTaHUs opraHuama. JKOMorvyeckas Hula BKMIOYaeT XumMuye-
ckue, husundeckue, uamonoruueckue u tuoruyeckue dakropel, Heob-
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XOAVMble AS15 XKWU3HN OpraHu3Ma 1 onpeaenseTca ero Mopdonornieckoin
NpUcnocobneHHoCTLI0, HPU3NONOTNYECKUMNA PEAKUNAMU U NOBEAEHUEM.

Mo mHeHuno KO.0Opayma (1975) “Okonoruvyeckas HULWA” - 3TO ponb Op-
raHusmMa - Buja u ero Mecto B 3KocucTeme. 3Kkonorvdeckas Hua snaa
- 370 TO, YeM BUA, NUTAETCA W KTO ero noepaet, cnocobeH nNu BUA K ne-
pPEABVXKEHUIO U KaK OH BO3AEACTBYET Ha Apyrue anemeHThl BuoueHo3a
{(pnc.10).

B pa3sHbIx YacTsAX CBETa U B pa3HbIX NPUPOAHbIX 30HAX BCTPEYAKTCSH
HeoAVHaKoBble CUCTEMBbI, HO UMEIOTCH 3KOMOMMYECKN CXOAHbIE BUAbI U UX
mecTo B BuoueHo3e. Tak, HanpuMep, pacTeHus co3aarT Buomaccy, xu-
BOTHbl@ (PacTUTENbHOAAHBIE) UX UCNONB3YIOT B NULLY W T.A.

BoiBaet, HaobopoT, B pasnu4uHbIx GuoueHo3ax HabnoaawTcs pasHble
akonoruyeckue Huwwu (punc.10). 310 cBA3aHO ¢ MECTOM BUAa B coobuye-
CTBE cpeaw ApYrux BUAOB 1 C AOCTYNHOCTLIO EMY MULLM U HANUYUEM KOH-
kypeHToB. Tak, nopobHoe BCTpedaeTcs cpean Hacekombix. Hanpumep,
kopoep (Ipstypographus) B Cubupun, esponeickoit Yactu Poccuun - Bpe-
avTtens enn, a Ha Kaska3se - cocHbl; npyc (Culliptamus italicus) 8 Cpea-
Hen Asun noepexaaeT pacTEHMs OpOLLAEMbIX 3emens, a B 3anagHow
Cunbupu - pacTeHVWa Ha necyaHbix MecTtax. BuHorpagHas cunnokcepa
(Phyeloxera vastatatrix) 8 Amepuke pas3snBaeTcs Ha NUCTbAX U Ha KOp-
HsIX BUHOFpaaa, a B EBpone - TONbKO Ha KOPHSAX.

HekoTopbie BUALI B pa3Hble Nepuoabl pasBUTUS 3aHUMAIOT pa3nuy-
Hbl€ 3KONoruyeckue HuwW. Tak, ronoBacTUK MUTAeTca pacTeHuaMU, a
B3pOCnas NArywka - TUNM4YHbIe NNOTORAHOE XUBOTHOE. 'YyceHuup! Hace-
KOMbIX U X B3pocnble 0COOU Takke 3aHUMAKT pasnUuHbIE aKonorude-
ckne Huwu. Cpeapl BoAopocnen UMEINTCS U aBTOTpodbI, U reTepoTpo-

bbl.
8.3. CTPYKTYPA BUOLUEHO3A

CTpykTypa BuolieHo3a - aTo uMcneHHocTs ocoben, pacnpeaeneHue
MX B MPOCTPaHCTBE, BUAOBOW COCTaB, KOTOPbIN hopmupyeT BUoLIeHO3 1
OCYLECTBNAET MEXBUAOBbLIE CBA3U.

CrpykTypa nobon npupoaHo#H cpeabl - 3TO 3aKOHOMEPHOCTU B COOT-
HOLLIEHWUU U CBA3SIX €€ YacTen, rae BbIANAITCA pa3NnyHbie acnekTbl: Bu-
AoBas cTpykrypa, obunue Bmaa, yactota BCTpe4aeMoCTH, CTeneHb A0-
MUHUPOBAHUWA U Apyrve nokasaTenu CTPyKTypbl BuoueHosa.

Bupaosas cTpyktypa 6uoleHo3a - aTo pasHoobpasve B HEM BMAOB U
COOTHOLUEHNE UX YUCNEHHOCTY UNu Maccel. Pasnuyatotcs begHble u 6o-
ratole BUAaMu 6moueHo3bl. Tak, B APKTUKE, B BbICOKOTOPbLAX, B XKapKuX
nycTbiHax Kapa-Kym, Kbiabin-Kym unu xonogHeix nycteiHax MNamupa, B
ONUroTpodHbIX ropHbIX 03épax Habnoaaerca GeagHbIn BUAOBOW COCTas,
a B MmecTax, rae abuoTtudeckue chakTopbl oNTUMansHbie, HabnoaaeTcs
HoraTtbin BUAOBOW cocTaB (Tponuuyeckue neca, kopannosbie pudsl, A0-
TNWHbI pek apuaHONM 30HbI U T.4.)

Buposon coctae GMOLIEHO30B 3aBUCUT OT ANUTENLHOCTU MX Cylle-
CTBOBAHUS U pa3Hoobpasus, UCTopuM kaxadoro GuoueHos3a. Tak, MONo-
Able, ToNbKo hopmupylomecs coobulecTea B KaHanax, ApeHax, npyaax,
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BOLOXPaAHUNULLAX C MEHBLUUM YACIIOM BULOB, HEM AaBHO CROXMBLUMECS,
3penbie (CTapble Nons, KaHansl, ApeHbl U T.4.).

BuoueHo3b!, co3aaHHble YenoBeKoM - arpoleHo3bl (nons, cagbl, oro-
poabl) Takke Gonee beaHbl BUAAMU, YeM necHble, cTenHble. Ho Yenosek
cneumansHo noafepxusaeT HeaHOCTb arpoueHo3a nyTémM Bopbbbl ¢ cop-
HsKamu. HecmoTps Ha 3TO, B arpoueHo3 NWeHNLUbl BXOANT HECKONbKO Ae-
CATKOB BUAOB - COpHble, pacTeHus (6o6oBbie, TIonNbnaH), HacekoMble, No-
[AEHHblE BOAOPOCNU rpubbl U MUKPOOPFraHU3Mbl.

Boratble 6uoueHO3bl - NMPUPOAHBLIE COOBLLECTBA BKKOYAIOT ThICSYH,
AECATKN ThiCAY BUAO0B, 06beaNHAEMbIX CNIOXHOW cucTemoun pasHoobpas-
HbIX B32UMOCBSI3EN.

CnoxHocTb BUAOBOIo coctaBa coobulecTsa 3aBUCUT OT PasHOpPOAHO-
CTu cpeabl 0butanus, B 6uotonax, 6orateix no dnope cdayHe bopmMupy-
HOTCA pasnuyHble No 3konorndeckum TpebosaHnsamM BuAabI.

BoraTt Buaoson coctas cnopel EBponelickon necocrenu. B.B. Ane-
XWHbIM OH Ha3BaH “Kypckon cnopuctudeckoi aHomanven”, B Typkecra-
He - [Namunpo-Anan. beaHbit BuaoBon coctas Habniogaercs B TypaHckon
HU3MEHHOCTW.

Pa3HopopHocTh cpeabl cosnaerca abuotudeckumu haktopamu v ca-
MUMK XKMBbIMU OpraHMaMamu. PasHoobpasve XUBOTHBIX CO3aaETCA pac-
TUTENLHOCTLIO. B Gonblunx akonornyeckux Huwax uoueHosa Gorar eu-
[0BOW COCTaB.

Buabi B G1MOLIEHO3€ CUNBHO Pa3NMYAIOTCH MO YWCNEHHOCTU, O4HU U3
HUX BCTPEYAIOTCH peako, Apyrve - 4acTo, onpeaenss BHELWHWN obnuk
6uoleHosa. Tak, KOBbiflb B KOBbINLHOW CTENW UMK OPEX ~ B OPEXOBLIX pO-
wax.

B kaxnom coobuiectse BblaeNseTcs rpynna BUAOB, KOTOPbIe SABNKIOT-
csa onpeaensiowrmu GuoleHo3a B Luenom. Takue BUAbI Ha3bIBAOTCSH 4OMU-
HanTamu coobulectsa, Tak, B eNosbixX Necax - enb, B COCHOBbIX - COCHa, B
ap4éBbIX - apya. B nTUubeM HaceneHnm - 3o0psiHKa, Koponék u T.4.

JoMuHaHTLI rocnogcTeyloT 8 coobLiecTBe U COCTaBNAOT ero “Buao-
BOE AApP0”. Ho He BCe AOMUHAHTHbIE BUALI OAVHAKOBO BNUSIOT Ha Buo-
ueHo3. Cpeau HUX UMEKTCA BUAbI, KOTOPble CBOEWN XU3HEOEATENbHO-
CTblO Co3aatloT cpeay ans Bcero coobujecrtsa u 6€3 KOTOPbIX CyLIeCTBO-
BaHue BONbLIMHCTBA APYrMX BUAOB HEBOZMOXHO. Takue BUAbl Ha3biBalor
aagudunkaTopamu. Yaaneuuwe u3 buoueHosa suaa - afugukaTopa Bbl3bi-
BaeT uameHeHve pU3MHECKON cpeabl - MUKpoknumaTa buotona.

OCHOBHbIM  3aucbukaTopaMt HaszeMHbIX GUOLEHO30B BbICTYyNaKT
onpeaeneHHble BUAbI pacTeHWiA: B €0BbIX flecax - eNb, B COCHOBbIX - CO-
CHa, B KOBBISIbHbIX CTENSIX - KOBbISb.

B 6uoLeHo3ax KpoMe BUAOB - AOMUHATOB BCTPEYAIOTCR peakne n Ma-
NoYNCREeHHbIe CONyTCTBYIOLME, BTOPUYHBLIE BUAbI, KOTOPbIE TakXe Bax-
Hbl 418 XU3HU BroLeHo3a U co3aailoT ero sugosoe HoratcTso. M3 “BTo-
pocTeneHHbiX” BUAOB HAWAYTCA Takue, KOTopble MOTyT U AOMUHUPOBATL
B M3MEHEHHbIX Cpeaax.

[Nna oueHkU PoMU OTAENbHOrO BMAA B BUAOBOW CTPYKTYpE UCNOIb-
3yl0TCH pasHble nokasartenu: obunve Bvaa, YactoTa ero CTpyKTypbl Uc-
Nnonb3yloTCA pasHble nokasarenu: obunue Buaa, 4actoTa ero BcrTpevae-
MOCTW 1 T.4.

74



Q6unue Buaa - yncno ocoben AaHHOro BMAA Ha eAuHuLy nnowla-
Aun unu obvéma. Tak, yucno pakoobpasHbIx N PUTONNAKKTOHA HA 1M3
BoAbl (1 1), UK YUCNO NTUL, THE3AALMXCA Ha 1 M? CTEeNHOro y4YacTka.

YacToTa BCTpEeYaemMocTn xapakrepusyet paBHOMEPHOCTb UK HepaB-
HOMEPHOCTb pacnpeaeneHvs suaa 8 6uoLeHose. Bua MHOrOUMCNEHHLIN,
HO C HU3KOW BCTPEHAEMOCTbLIO UNU BUA ManNo4YvucneHHbIA, HO BCTpeYaeT-
€S AOBONBHO YacTo.

Hanee B 6nolieHo3e hopMUPYIOTCA KOHCOPLUWK - TPYNNLI pa3Hoobpas-
HbIX OpPraHW3MoB, NOCeNnsWMEcs Ha Tene unu B Tene ocobu Kakoro-
nmnbo onpenenéHHoro Buaa. Hanpumep, opex ¢ ero MUKOpU3HbIMK rpnb-
KaMmu, 3aNUPUTHBIMU MXaMU 1 NULWARHMKAMKU HA CTBONE W BETBSX - 3TO
uensin mup (B.H.Bbeknemuwes, J1.I" .PameHckunn).

[orpannynbin KI - OTHOCWUTCA K CTPYKTYPHOW XapakTepucTu-
ku BuoueHosa v asnaeTcs rpaHvlen coobiulectea. paHuubl coobLlecTs
BbIBaAOT He YETKUMKN, MHOrMe BuoLEHO3b! NepexoaaT oaAnH B Apyron. B
pesynbrate obpasyerca ofumpHasa norpaHU4Has 30Ha, OTNMYALWANACH
ocobbiMK ycnosuamn. Hanpmmep, rpalnubl MEXAy NECOM W NyroM, ne-
com 1 6onoTom BbipaxeHbl xopowo. B ogHom BuoueHose pasnuuatotcs
HECKONbKO pacTUTeNbHbIX accounaumn, popmaunn. Ho rpaHuubl He By-
AYT PE3KUMN, T.K. pACTEHNA W XXUBOTHbIE NPOHWKAIOT Ha CoceaHve Teppu-
TOopuK, co3nasasn norpaHuyHyto nonocy. MNpu atom ob6pasyeTcs npomexy-
TOYHOE nonoxexue mexay buoueHosamu. B nepexoaHon nonoce npows-
pacTalT pacTeHus, xapakTepHble ana obonx nonoc, obpasys cMexHble
coobLecTsa, ux Kpaesble YacT NPUMBIKAIOTCS, CO3A0TCH “ONyLIKK”,

B BoaHbIX cpepax Ha 6uoueHo3bl BO3AENCTBYIOT Apyrve akTopsl,
YyeMm Ha cywe. B BoaHbix BuoueHosax npeobnagaloT BOAOPOCHK, B Ha-
3eMHbIX - LIBETKOBbIE pacTeHus. XXMBOTHbIe B BOAHOW Cpeae OYeHb pas-
HOOBpasHb! - OT YNEHUCTOHOIMX A0 BbICLUMX NO3BOHOYHbIX.

Takum obpasom, HUoLIEHO3 - 3TO CcUCTEMa CBA3AHHLIX Mexay cobon
KOHCOPUMWI, BO3HUKAIOLWNX HA OCHOBE TECHENLWNX TONUYECKUX n Tpodu-
YECKUX OTHOLWIEHWUAMWU Mexay BUAAMM.

[IpocTpaHcTBeHHas CIpyKTYpa BuoueHo3a onpeaensieTcst CroXeHu-
€M ero pacTuTenbLHon YacTu - (huToLEeHOo3a, pacnpeaeneHua Ha3eMHOW U
NoA3eMHOW MaccChl pacTeHnin No BepTUkanu.

Mpu coBmecTHOM 06MTaHWUM pacTeHWin, pa3HbIx NO BbICOTE, duToLe-
HO3 npuobpeTaer YeTKoe APYCHOE CMNOXEHUE: aCCUMUIUPYIOWME Haa-
3€MHbIMWU OpraHbl pacTeHUni U NoA3emHble UX YacTu pacnosaraloTcs B
HEeCKONLKO CNoes, No-pasHoMy UCNONb3ys U N3IMEHNA cpeay.

ApycHocTb 0coBeHHO XOpOoLLO 3ameTHa B Necax yMepeHHOro nosica.
B enoBbix necax BbiAeNsioTCs ApeBeCHble, TPaBAHO-KYCTAPMKOBbIA 1 MO-
XOBOW ApyChl. [19Tb-WECTb APYCOB MOXHO BbIAENWUTL B LUMPOKOMMUCTBEH-
HOM necy, B OpexoBoMm - 6-7 Apycos.

ApycHocTb BbipaxeHa OTYETNIMBO W B TPaBSIHUCTBLIX coobLliecTBax
(nyrax, crensix, caBaHHax), HO 34eCb MeHbLUEe APYCOB - 3-4.

Apychbl pactutenbHoCcT BbIBAIOT pasHbiMK, Tak, ApPYChl AEPEBLEB LWN-
PVHON HECKONbKO METPOB, MOXOBOW SIPYC - HECKOMNbKO CaHTUMETPOB. Kax-
bl APYC NO-CBOEMY yyacTByeT B cOo3naHwuun utoknumara. Tak, noa ne-
COM TpaBbl HaxoAATCA B yCNOBUSAX OCNAbneHHOro OCBeLeHWs, paBHOW
Temnepatypbl, cnaboro BeTpa, MOBbLILIEHHON BNAXHOCTKU 1 coaepxuT CO,.
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Puc.10. 3konoruyeckas Huwa Buaa (no NoHomapeson, 1975)

Takum 06pa3oM, sipyc - 3To CTPYKTypHas eauHuua buoueHosa, otnu-
Yalowuitcs Apyr oT Apyra onpeaeneHHbIMU 3KONOTUYEeCKUMU YCROoBUS-
MW U HabopOM pacTeHWUM, XKMUBOTHBIX ¥ MUKPOOPTaHU3MOB M UX B3aUMO-
oTHoweHuN. BepTukansHoe pacnpeaeneHue opraxsusmos B GuoueHose
obycnaenueaeT 1 onpeaeneHHyio CTPYKTYpPY B rOPpU3OHTanLHOM Hanpas-
NEeRUK, 4TO Ha3blBAETCS CUHY3uel. JTO CTPYKTypHas yYacTe buoueHosa,
obpasyeTcs M3 Menkux CKNOHEHWI pacTeHuid, KOTopble NpuAaloT pacTu-
TenbHOMY NOKpOBY CBOeobpa3HbIf xapakTtep. Cunysus - yacTb cdutoue-
HO3a, XapakTepu3yeTcsi BUAOBLIM COCTaBOM U 3KONOro-6uonormyecknum
€IWHCTBOM BMAOB. TaKOBbl, HanNpuMep, CUHY3UA COCHbI, CUHY3ua Gpyc-
HWUKWU, CUHY3MS MOXa, CUHY3USi TPELKOTO opexa, CUHY3Us UBbl ¥ T.4.

YKuBOTHbIE TaKke NPUYpPOYEHBI K TOMY UNW UHOMY SpYCY pacTuTenb-
HocTu. HekoTopekle 13 HUux BoobLEe He NOKUAAaKT COOTBETCTBYIOLLIETO ApY-
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ca. Tak, cpean HacekoMbIX BbIAENATCA crnegytowme rpynnst: 1) obuta-
Tenu noYesl - reobuin; 2) Ha3eMHOro NOBEPXHOCTHOIO CNoS - repneTobui;
3) moxoBoro sipyca - 6pobun; 4) Tpasoctos - punnobun; 5) Gonee BbICO-
KX SpycoB - aspobui.

Cpeau NTuy ecTb BUAbI, THe3AsALMecs TONbKO Ha 3eMne (KypuHble, Te-
TEPEBUHbIE, OBCSIHKM), B KYCTApHUKOBOM sipyce (neBuue Apo3abl, CHeru-
pw, CNasku) UMM B KPOHax aepesbes (3n0NUKK, KOPONbKY, Wernbl, kpyn-
Hbi€ XULHUKM ¥ Ap.).

PacuneHerHHOCTb pacTUTENbHOrO NOKPOBA B TOPU3OHTANbLHOM Ha-
npasnexnu - 3To0 MO3an4HOCTb, CBOWCTBEHHAA BCEM (bmouenosam: Mn-
KPOrpynnupoBKaM, MUKpoLeHo3aM, napuennam u 1.n. Mukporpynnupos-
KW pasnuyaloTcs BUAOBbLIM COCTABOM, KONUYECTBEHHBLIM COOTHOLLEHMEM
pasHbiX BUAOB, COMKHYTOCTbIO, NPOAYKTUBHOCTLIO U APYTMMU CBOWCTBA-
MMW.

Mo3sanuHocTs obycnoBneHa psAOM NPUYUH. HEOAHOPOAHOCTLIO MU-
xpopenseda, Nno4B, cpeaoobpasyoLiMM BNMAHUEM pacTeHun n nx 6uo-
NOrv4yeckuMm ocobeHHOCTAMMU.

M3meHeHns cpeapl NOA BNUSIHUEM XU3HEAEATENbHOCTU OTAENbHbIX
BW/IOB pPacTEHUWA CO3[a0T DUTOrEHHYI0 MO3aUYHOCTb. OHa XOpOoLLOo Bbi-
pakeHa B CMeLUaHHbIX XBOWHO-LUMPOKONUCTBEHHLIX necax. Enb 3aTens-
€T NOBEPXHOCTb NOYBbI, 33AEPXUBAET KDOHOW AOXKAEBYIO BNary n cHer,
ynaa env paanaraetcs MegneHHee, cnocobCcTByeT onoa30nuBaHuio no-
UBbI.

B Hawwux ropax opexoBo-pa3HoApeBeCHblE Neca, rae noa KpoHamu
opexa pacTyT peAkue Tpasbl, OTAENbHbIE MENKUE KyCTapHUKNA, SAOBUTLIN
apoM. B pasHbix ycnoBusix Xu3Hb B HUX MAET NO-Pa3HOMY, CMEHSIOTCS
MUKpOrpynnbtl.

Jkonoruyeckas cTpykTypa buoueHosa. Pa3Hble Tunbl GuoueHo3o. xa-
paKTepu3yloTCa onpeaenieHHbIM COOTHOLLUEHUEM 3KOMOrM4ecKux rpynn
OpraHu3MoB, KOTOpble BbipaxaloT 3KONOrMYeckylo CTPYKTypy coobuie-
cTBa. broueHo3bl Co CXOAHOW 3KOMOrMYeckon CTPyKTYpoW UMEIT pas-
HbI BUAOBOW COCTaB, T.K. 3KOMOTUMECKME HULLW 3aHSATbl HE POACTBEH-
HbIMW BUAAMU - BUKapupylownmu. B npupoae wupoko pacnpocTpaHeHs!
3KOSOrM4eckne BUKapuoThl.

3konoruyeckasn CTpykTypa GuoueHo3a 3aKkOHOMEPHO CKNaabIBaeTCs B
onpeaeneHHbiX KnuMaTuyeckux ycnosmsax. Tak, GBUOLEHO3b! pasHblx Npu-
pOAHBIX 30H U Ux cutodbaru u canpodaru. B necHsix 3oHax - canpoda-
M, B NYCTbIHAX - XWUBOTHbIE-cbuTtodary.

OCHOBHOW TN NUTAHUS XUBOTHLIX B IMyBUHaxX OKeaHOB - XULLHUYe-
CTBO ¥ AETPUTOEACTBO.

3konoruyeckas CTpykTypa coobulecTs oTpaxaeT Takvue rpynnbl op-
raHn3moB, Kak: rrpoduTbl, Me30uTsl, kKcepoduTbl - Cpean pacTeHnn,
vnu rurpodunsl, Mesodunnel, kcepodunbl - Cpean XMUBOTHLIX. B cyxux
apuaHbIX YCNOBUAX pacTMTENbHOCTb xapakTepu3yeTcs npeobnaganvem
CKNEepodUTOB U CYKKYNEHTOB, a B YBNaXHEHHbIX BUOTOMNOB - rurpo- u rv-
apocuThbl.

[pun ouexke BuoueHosa Ucnonb3ylOTCA obUMe XapakTepPUCTUKN ero
3KONOrn4ecKow, BUAOBON N NPOCTPAHCTBEHHOW CTPYKTYpPbI, BCE 3TO 3KO-
noramu Ha3bIBAETC] MAKPOCKOMUYECKVM.,
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Takum obpa3om, skonoruyeckas cTpyktypa buoueHosa - aTo ero co-
CTaB 13 3KONOTUMECKUX rPYnn OPraHM3moB, BbINONHAKWMX B coobule-
CTBE, B KaXA0M IKONOrM4eckon Huwe onpeaeneHHble yHKkuun. Jkono-
rudeckas cTpykTypa buoyeHosa cnaraeTcs n3 BWAoBOro cocrasa u npo-
CTPaHCTBEHHOW 3KONOrn4eckon Huwu GuoueHoaa.

B npupoae pasnuyalotca NpocTble ¥ CNoXHble BuoueHosbl. CrnoxHble
B6uoLeHO3bl YCTONYUBLI K AENCTBUAM HEBNAronpuUATHbIX yCnosui. Beimu-
paHue Unu NcYesHOBEeHWEe OTAENbHbLIX BUAOB HE OTpaxaetcs Ha cyabbe
6uoueHosa. B cnoxHbix GrnoueHo3ax BCNbilLEK MacCoBOFO pa3BATUA OT-
AenbHbiX BUAOB He HabniopaeTcs.

B npocTbix HGuoueHo3ax HabnoaalTCA NafeHNn U BINeTbl YUCNEHHO-
CTU XUBOTHbIX (Necuos) W pacteHuin. B TyHaposom 6uoueHo3e He xsa-
TaeT B1AoB, KOoTopble Mornu 6bl cocTasuTbe ocHosy nuwm. MNpu onTumy-
Me OTAernbHbIX 3KOaKTOPOB - HEKOTOPbIE BUAbl pasBnBaloTCA 06UNbLHO
Unu peako.

MABA 9
XAPAKTEPUCTUKA 3KOJTOMTMHYECKUX CUCTEM - 9KOCUCTEMbI

Jliobon GuoueHo3 obpasyeT ¢ HuoTonom gunanexkTuyeckoe eQUHCTBO,
H6uronoruyeckylo Makpocuctemy ele Honee BbICOKOro paHra - buoreoue-
HO3, KoTopbi Gbin Npeanoxer B 1940 r. B.H. CykauesbiM, a B 1985 1. A.
TeHcnu npeanoxun TepMuH “akocuctema’. B.H. CykaueB, chopmynupo-
Bas NoHATMe “BuoreoueHos”, obbeauHUN CTPYKTYPHYIO U PyHKUMOHANL-
HYIO 3HAYUMOCTU MaKpPOCUCTEMB!, 8 IKOCUCTEMA - TONLKO (PYHKLUNOHANL-
Has CyWHOCTb.

BuoreoueHos B.H. CykayeBa - 3T0 COBOKYNHOCTb Ha 3€MHOW NOBEPX-
HOCTU OAHOPOAHBLIX NPUPOAHBIX ABNEHUN - aTMOoCcdEpbl, FOPHON NOPOAbI,
rUAPONOrNYECcKUX YCNoBUIA, pacTUTENBHOCTU, XUBOTHOrO Mupa U Mupa
MUKpPOOPraHu3Mos.

BuoreoLieHo3bl pasnUYHbIX pasMepoB U OHU oTnuyatoTcs Honblon
CNOXHOCTBLIO. ATO Nec, crenb, 03epo, Nyr u T.4. buoreoueHos - He cymma
6uoueHosa u cpeapl (H.B. Obinuc), a uenoctHoe U kayecTBeHHO o6oco-
bnexsHoe sBneHue Npupoabl, AeUCTBYIOLEe U pa3BuBaiolLleecs No CBO-
UM COBCTBEHHbIM 3aKOHaM W T.4., Y Neca - CBOWA, y NYCTbIHA - CBOW 3aKOH.

BuoreoueHo3 n akocucTeMa - NOHATUE CXOAHbIE, HO He TOXAECTBEH-
Hble. B 0bounx cny4asx - aTo B3auMoAEHACTBYIOLLIME COBOKYMHOCTW XXUBbIX
opraHuamos u cpefbl. Ho akocucrtema - nonatne 6espasmepHoe. Mypa-
BeWHVK, aksapuyMm, 6onoto, 6uocgepa B Lenom, kabuHa KOCMUYECKOTO
kopabnsi u T.4. - BCe 3T0 IKocMcTeMa.

Jwbas coBOKYNHOCTL Opranvuamos (BuoLeH03) U HeopraHu4eckux
KOMMOHEHTOB (BuoToN), B KOTOPOW MOXET OCYUWECTBNATLCA KPyrosopoT
BeLecTB, Ha3biBaeTCA IkocucTemon. buoton + BuoLeHo3 = akocuctema.

Mo onpepeneHunio aHrnuinckoro akonora A. TeHcnm (1935, Tansly)
B6UOLEHO3 U ABa €ro HepasferbHbIX anemMeHTa COCTaBnAT, AeNCTBYIO-
WKx Apyr Ha apyra v obpasytouwmx Gonee nnu meHee ycTonumneyo CUCTe-
My, 3KocucTemMy. TeHCNM paccmaTpuBar 3KOCUCTEMbI, Kak OCHOBHbIE eau-
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HVWLbI NPUPOAbLI HA NOBEPXHOCTU 3eMny, OHU HE UMEIOT ONPEeAENEHHOro
obbvema, Ho OXBaTLIBAKT NPOCTPAHCTBO NMIOGOW NPOTAXKEHHOCTU.

3kocucTema NpUMeHUTeNnbHO K GuoueHosam n Grnotonam (6uoreoue-
HO3aM) pasnNuuaeTcs pasnuyHbLIMKA pa3mepamu:

1. Mukpo3akocucTema - 310, Hanpumep, cTeon nornbatoulero aoepesa;

2. Me3oakocuctema - 3T0 nec unu npya,

3. MakpocucTeMmsl - 3TO OKeaH UNu NPUpPoAHLIE 30HbI;

B nutepatype SuoreueHos xapakTepusyeTcsi, Kak 3KocucTema, rpa-
HULbI KOTOPOW onpeaeneHb! PUTOLEHO30M, T.€. CYXEHHbIA A0 NpeaAenos
duToLEHO3a yyacTok BuoreoueHoTuyeckoro nokpoea 3emnu. Mnu xe,
BuoreoyeHos - 3TO 4acCTHbIA Cry4an, onpeAeneHHbI Pakr 3KOCUCTEMbI.

Buoreouiero3 - CNOXHLIN NPUPOAHBI KOMNMEKC XUBbIX CYLLECTB, Ha-
XOASWMXCA B 3aBUCMMOCTU OT HEOrpaHuyeckoyw cpeabl M B3amMmopewn-
CTBYIOWUX C HEW MaTepuanbHO-IHEPruTMHECKUX CBA3ei.l1o cylHOCTM
BUoLEHO3 - 3TO AUHAMUYECKas, YPaBHOBELEHHAsA, B3aUMOCBA3aHHas U
CTOMKas BO BpeMeHu cuctema. buoueHos - He npocTas COBOKYMHOCTb
XWBbIX OPraHU3MOB W OKpYXKatoliew cpeasbl.

CoBOKYNHOCTbL BCEX OWOreoUEHO30B (3KOCUCTEM) Halleit MNaHeTbl
CO3AaloT rMraHTckyto, rnobanbHyio akocuctemy - Guocdepy.

BuoreoueHo3bl MoryT hbopmupoBaTkcs Ha mobom yyacTke semnu. Ta-
Kue rpynnupoBKU Kak Nec, 03epo, Nyr - npocTele - Hebonblmne Boaoe-
Mbl, NPYA; HEXVBbIE KOMMOHEHTHLI €ro: BOAA, KNCNOopod, YINeKUCNsIn ras,
conu, rpyHT u T.4. CnoxHbie - cTenHble, 6onoTHbIe, NykoBble Huoreovue-
HO3bl.

9.1. CTPYKTYPA 3KOCUCTEMb!

B cTpykType 3kocucTembl BbIAENSIOTCS YeTbipe (PyHKUMOHanNbHbIX
KOMTMOHEHTa UMK 3KONOrN4eCcKNX KOMMOHEHTOB:

1. abuoTtuyeckoe OKpyXeHUe - BeCb KOMNMeKC (hakTopoB HEXUBOW
npupoasl, oTkyaa 6uoueHo3 Yepnan cpeacTBa ANSA CyuleCTBOBAaHWSA Y
KyAa BblAenseT NpoayKTbl 06meHa;

2. xomnnekc aBTOTpOd_‘)HbIX OpraHu3mMoB, 06ecneqMBatoumx Beule-
CTBOM (3Heprueit) Bce OCTanbHble OPraHU3Mbl, 3TO NEPBUYHLIE NPOLEHTbI;

3. KOMMNEKC reTeoTPOdHbLIX OPraHN3MOB - KOHCYMEHTOB, XUBYLLUX
3a CHET NPOAYKTOB NEPBUYHBLIX NPOAYLEHTOB - 3TO XUBOTHLIE U Becxno-
podounnbHblE pacTEHUS;

4. KOMNNEKC OpPraHM3MoB, pasnaratomnx opraHu4eckne CoeanHeHNs
A0 MUHEPanNbHOro COCTORHUE, - 3TO PeAYUEHTLI UNKU AeCTPYKTOPLI - Bak-
Tepuu, rpubbl NpocTenLmne, a Takke OprasnamMbl, NUTaLLMECs MEPTBLIM
OPraHuYecknm BeLLECTBOM.

Mexay 3TUMU YeTbIPbMA 3BEHLAMU WMEETCS 3aKOHOMEPHas CBSi3b.
Hawnbonee pa3sioobpasHoit no TpodhUIeckuM KaTeropusiM SsBNSETCs rpyn-
na koHcymeHTtoB. Cpeau 6uodparoe ectb cutodaru - pactuTenbHbie
BW/1bl XVBOTHBIX; NAPa3nTbl - NEPBUYHBIE KOHCYMEHTbI, XULLHUKA - BTO-
PUYHLIE KOHCYMEHTbI U TPETUYHbLIE KOHCYMEHTDI.

[aHHasa xnaccudukauma OTHOCUTENbHA, T.K. U KOHCYMEHTLI U CaMu
NPOAYUEHTL! YacTo BbICTYNAKT B PONU PeAyLIEHTOB, B TEYEHUW XU3HU,
BbIAENAR B Cpeay MUHepansHble NpoaykTsl obmeHa BeuwlecTs.
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Mpumepbl NPOCTON U CAOXHOW NULLEBLIX LIENEW XULLIHWKOB:

1) Tpaea - KPOMWK - NUCULUA NPOAYLEHT NEPBUYRHbIA KOHCYMEHT, BTO-
PUYHBIA KOHCYMEHT,

2) cocHa - Tns - 60XbW KOPOBKK - NAYKW - HACEKOAAHbIE NTULbI ~XULLL-
Hble NTUUbI.

CTeneHb 3aMKHYTOCTW KPYrOBOpOTa B NPUpPOAE He Benuka. Tak, 3Ha-
YuTenbHas YacTb NPOAYKTOB pacnana BbIHOCUTCSt 3a Npeaenbl MnwanHu-
Ka, T.e. BbIMbIBAETCA AOXAEBOW BOAOW, OCLINAETCA BHWU3 NO CTBONY, UNK
4YacTb XUMBOTHBLIX MUIPUPYET B Apyrne mecta obutanusi, HO 13 Ux Tena
ocBobOXAaETCH YacTb aTOMOB, NPEXAe YEM OHU NOKUHYT AaHHYIO 3KO-
cUcTeMy.

B HexoTOpbIX TMNAx 3KOCUCTEM BLIHOC BELLECTBA 3a ee Npeaens! Ha-
CTOMBLKO BEMUK, YTO UX CTabWNbHOCTE NOAAEPXKUBAETCA B OCHOBHOM 3a
CYET NOCTYNIEHNN BELLECTB M3BHE. TaKkoBbl, HANPUMEP, NPOTOYHbLIE BO-
AOEMbI - pEYKU, PyYbU, KaHanbl, y4aCTKV Ha KpYTbIX CKnoHax rop. fipyrue
3KOCUCTEMbI VIMEIOT OTHOCUTENbHO aBTOHOMHbIA KPYroBOPOT BELLECTB -
neca, nyra, ctenu, osepa.

9.2. NOTOK 3HEPIN'MUN B 3KOCUCTEME

Moanepxanne XU3HeQeATENbHOCTU OPraHu3mMoB U KPYroBopoT Be-
LWEeCTB B ECTECTBEHHbIX U arpo 3KOCMCTEMaXxX BO3MOXHbI TONLKO 3a cHeT
NOCTORIHHOIO NPUTOKa 3Heprun. Bca xu3Hb Ha 3emne cyulecTsyer 3a
cyeT 3Heprun ConHua, ny4n KOToporo Yepes POTOCUHTES NEPEXOANAT 8
XUMUYECKUE CBSI3N OpraHndeckux coeauHenui (puc. 11, 12, 13).

Bce xuBble OpraHn3mMbl CBA3aHbl Mexay cobon aHepreTuyeckumi oT-
HOLUEHWSIMU Yepe3 nuLeBbie CBA3U, T.K. ocobu nioboro suga - nuwa -
XepTBa ansa Apyroro.

Tponuuyeckue ceTu B BuoLeHO3ax odeHb CNOXHbBIE U 3HEPrus, nocTy-
naiowas B HUX, LONTO MUIPUPYET OT OQHOTO OpPraHW3ama K Apyromy, us no-
cnefoBaTeNbHO NUTAIOWMXCS APYr APYrOM OpraHu3moB - 4-6 3BeHbEB,
VNK LensMy NuTaHus, rae Kaxaoe 3BeHO B UEnu NATaHus HasbliBaeTcA
TPOhN4ECKUM ypPOBHEM.

1. NepBbit TpohHUYECKUA YPOBEHDL - 3TO NPOAYLEHTLI, co3aaTenu op-
raHMYecKon Macchbl;

2. PactutenbHble KOHCYMEHTbI - BTOPON TPOUHECKU YPOBEHD;

3. MnoTosaHble, XUBYLIME 3@ CHET pacTUTENBHOAAHLIX - TPETUHA YpO-
BEHb;

4. YnotpeGnsiowue B nuily A4pyrux NNOTOAAHbLIX - YeTBEPTLIA, NATbIA,
WeCTON YPOBEHb v

Buabl C WHPOKUM CEKTOPOM NMUTAHUS CTOAT HAa pa3HbIX TPOUHECKNX
ypoBHsix. Tak, 4enoBek OTHOCUTCSH K pacTUTENLHOAAHLIM, TPABOSAHbLIM U
NSIOTOAAHBIM XWBOTHLIM ¥ BbICTYNaeT B Ka4yecTBe KOHcyMeHTa 1-ro, 2-10,
3-ro nopsiakos. Buabl, nuTaloWMecs pacTeHUsAMU, Takve, kak Tns, 3aun-
ueobpasHbie, KONbITHbIE - ABNAIOTCA BTOPLIM 3BEHOM B LENSAX MUTAHWS.

OcHoBHas YacTb noTpebnsaemon ¢ NUWENR IHEPTUN UAET Y KUBOTHbLIM
Ha noadepxXaHue ux XusHeaesTenbHoOCTH, M Hebonbluaa YacTsb - Ha no-
CTpoeHue Tena, pocra, pasMHoXeHue u Habopa seca.
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Puc. 11. KpyrosopoT BoAb! B npupoae.
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BHOLIEHO3
e4aemoro opraHmsma. Tak,
} noTepy COCTaBMsOT Npu-
{ EMOTEONEHO3 ) MepHo 90% npu kaxaom
aKTe nepeaaqn aHeprum ve-
' t “ 4 pe3 Tpodv4eckyio Uenb T.e.

KanopvwnHOCTb pacTuTenb-
Horo opraHusma 1000 [x,
Nnpv NoeaaHuu ero Tpasoaa-
HbIM XXUBOTHbIM B Tene no-
CnegHero oCTaeTCca aHeprum
scero 100 [Ix; TpaBosiaHOe
XWBOTHOE NoefaeT XULLHUK,
- u y Hero octaércs nuwsb 10
Puc. 12. CTtpoeHue cBA3en BHYTpU JIK: XMILHUK CbeaeH ApYTM
6MOI’EOL:l'EHO“3a -1 Ok nnm 0,1%.
(no MoHomapéson, 1978), O6was NPOAYKTUBHOCT
(npoaykums) 6voueHo3a,
CO3AaHHas 3eNeHbIMU PACTEHUAMM, UCTIONb3YETCH KOHCYMEHTaMU, 4acTb
13 Heé pacxodyeTcs Ha AblxaHue, a ocTanbHoe npespaujaeTcs B 6uo-
maccy co6CTBEHHOro opraHusmMa. 3To U eCTb BTOPVYHAA NPOAYKUUS IKO-
cucTeMbl, 0bpa3oBaHHas KOHCYMEHTaMH - reTepoTpodHbIMU OpraHu3ma-
MU pa3HbIX PAHIOB U NULLIEBBLIX YPOBHEX NPU NOEAAHUN UMY NEPBUYHBIX
NPOAYLEHTOB.
MepsuyHaa HBuonoruyeckas NpoAykUMA - 3TO DYHAAMEHT XU3HU Ha
3emne, ocHoBa aHepreTUyeckon nupamnast. B npupoaHbix coobuecrsax
okono 10% 3Toi npogykuuK NOTPEBNSAIOT KOHCYMEHTbI, ocTanbHble 90%

" Ocreme } ABMOTHYECKAS CPEJA
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pasnaraiTcsa canpocduTamu - MUKpoopraHusMamu n rpubamu, unum no-
CTYnaioT B 3anacbl MEPTBOrO BellecTBa.

Pa3Hble X1MBOTHblE NO-pa3HOMY yCBauBaloT chuTomaccy. Tak, KpynHble
KONbITHbIE, KOPMOM KOTOPbIX ABNAOTCA rpybas pacTutensHas macca, ne-
pepabarbialoT 60-70% (uHoraa Tonbko 40%) aton nuwm. Konnyectso
HenepesapeHHblx ocTaTkos - 30-40%.

MepeBapuBaemMoCTb pacTUTENbHON NULWM Y Maroro cycnuka cocras-
nsiet 80%, y cTenHoro cypka - 76%, y obblkHOBEHHOro xoMsika - 75-80%,
Y MbILWEBUAHbIX rPbI3YHOB - 95%, a y HyTpui - 995 (AbBatypos, 1979).

Ha kaxaom Tpoduyeckom yposHe coxpaHsiencst okono 10% 3Hep-
rMu, YCBOEHHOW opraHuamamu npeablayillero Tpodn4eckoro yposHs, a
80-90% ee pacceusaeTca B 3KOCUCTEMe B BuAe Tenna.

3kocucrema PYHKLMOHUPBYET 3a CYET HanpaBnNeHHOro NoToka aHep-
rMn, NOCTOSIHHOrO NOCTYNNEHUS €€ U3BHE B BUAE CONHEYHOro N3nyyeHuns
WINU TOTOBbIX 3aNacoB OPraHWYeCcKoro BewecTBa. Tak, NOTOK CONHEYHON
3Heprum — (HOTOCUHTE3 OPraHNYeCcKMX CoOeANHEHNIN ———» KOHCYMEH-
Tbl — peAyueHThbL.

9.3. BUONOrNYECKAA NPOAYKTUBHOCTE SKOCUCTEMbI

Ons oTtocuHTe3a B Buocdepe orpoMHoe 3HaYeHne UMeeT CBETOBas
3Heprua ConHua, nagawwan Ha 3eMneHbil NUCT 1 ee KaveCTBEHHbIW CO-
cras (cnekrp).

OcHoBHOe unanyyeHue - kopotkoBonHoeoe - oT 300 go 700 Hm. O6-
L{ee KOMUYECTBO COMHEMHOW IHepruy, noctynaioulev Ha Hawy 3emnio
B TeueHve roaa cocrasnsaeT 558*10"° kOx (nnu 134*10 *° kkan). M3 aTo-
ro 37% otpaxaetcsi 06paTtHo, a 63% nornawaeTcs NOBEPXHOCTbIO 3eM-
nv u atMmocchepoi, obycnasnmeas kpyr NNaHCTapHbIX npoueccos (ABWU-
XeHue aTMocdepbl, OKeaHCKUX U MOPCKUX BOA, ucrnapeHme sogsl, PoTo-
CUHTE3 U T.4.).

M3 obulero nocrynatowero ConHEYHoro ceeta nonoBuHa AocTuraer
3emny, 1 oHa BapbupyeT oT 290 kx/cm? (70 kkan/cm?) B rog B NONSPHbIX
panoHax u go 917 kx/cm? (220 kkan/cm?) B roa B Tponukax u cybTponu-
Kax (NYCTbIHAX).

PacTeHun B hoTOXUMUYECKON peakumnn POTOCUHTE3a UCNONbL3YIOT He
BCIO COMHEYHYI0 paguauuio, a cuie-cduonetosyio (380-470 HM) v KpacHo-
xenTtyio (580-710 M) obnacTn BuaMMoro (ceerta) CnekTpa, 4YTo HasbiBa-
eTcs (poTOCUHTETUHECKN akTUBHOWN paavauunen (PAP) u oHo cocTasnsaer
okono 505 ot obuwen pagnauuu, gocturatowen 3emnu.

Mpwv onTManbHbIX ycnosusx: Temnepatype + 20°C, sogoobecneyer-
HocTy, CO, 1 MHEPanbHbIMM BELLECTBAaMM, PACTEHUS PN (hOTOCUHTE3e
MOTYT yTUNuanposaTtb A0 4-5% PAP.

MornoweHHas NUCTOM 3HEPIUS NOCNe pa3NuUYHbIX NPeBpaLeHnit uc-
NONb3yeTCs: a) 4acTb 3anacaercs B OpraHU4ecknx coefuHeHusx, obpa-
30BaHHbIX (POTOCUHTE3OM (0KONO 1%); 6) YacTb TPATUTCS Ha Harpes nu-
cTa n tennootaady (okono 5%); B) 4acTb npespaliaeTcs B TENNO U pac-
XOAYEeTCA B Npouecce TpaHcnnpauuu.

NoHatne o 6Guonorvveckon NpPoAyKTUBHOCTU _3KOcUCTeMbl. PacTu-
TeflbHbie OpraHu3Mbl U NPOAYKTLI UX XKUIHEAEATENbHOCTU onpeaensalT

82



pa3BUTUE W pacnpeaeneHne Apyrux opraHn3MoB. PacTurenbHoOCTb oKa-
3biBaeTca rnybokoe BogedcTBUe Ha cpedy. OBpasyemas pacTeHusMu
Macca opraHM4eckoro BelecTsa BO MHOro pas Gonblue Macchkl ConycTay-

OWNX UM XNBOTHLIX U NpeoganpenenaeT BO3IMOXHOCTb NX COBMECTHO-
Fo CyuecTtsoOBaHUA.

B pesynbrare AeATenbHOCTU NEePBUYHBLIX MPOAYUEHTOB U npouecca
(*)OTOCMHTeE)a cospaetca Buonorudeckasn npoaykuva - martepuanbHas
basa CyuiecrtsoBaHuUA BCeX OPraHU3IMOB NNAHEeTHLI.

Buonornyeckas NpoaykTUBHOCTL - 3TO BocnpousseaeHne Guomaccsl
pacTeHunii, MUKPOOPraHM3MOB, XUBOTHbLIX, BXOAALWNX B cocTas BuoreLie-
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Puc. 13. Kpyroeopor chocopa (no Puknedcy)
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HO3a (3KOCUCTEMBI), KOTOpOE NPOTEKAET B NPUPOAE C OnpeaeneHHON CKo-
pocTblo. B1uonpogyKTUBHOCTb Bbipa)kaeTcs NpoAyKLEN 3a Ce30H, 3a roa,
32 HeCKONbKO NeT unu 3a nobyto Apyrylo eavHnuy nnowaan, a Ansa NnNax-
KTOHHbIX - 32 eanHUUy obbema. Tak, buuomacca Ha 1M? nnowaay (vnu Ha
1M? BoAbl) rpamm.

Buonoruyeckylo NPoOAYKTUBHOCTb HenMb3si cMeluMBaTb ¢ Bruomaccon.
Buomacca - 310 cymmapHas Macca OpraHu3amMoB JaHHOW rpynnbl MNW Co-
obuiectsa B uenom. buomacca Toro unu uHoro SuotieHo3a He faeT non-
HOro NpeacTaBNEHUN O ero NpoAyKTMBHOCTU. Tak kak ckopocTs 0bpaiosa-
Hus BbomMacchl (MPOAYKTUBHOCTL) B pasHbix DMOLEH03ax HeoguHakosa.

Buo3eHosbl pasnuuaioTca Buomaccoin U NpoayKTUBHOCTBIO, T.€. CKO-
POCTbIO CO3faHus onpeaeneHHoro konuyectsa Guomacch!.

Mpu onpeaenernn 6UoNOrMYeckomn NPoAYKTUBHOCTH pasnnyaoTcs:

1. nepBUYHasN NPOAYKLIMA - 3TO OpraHUdeckas Macca, co3gaBaemas
pacTeHUsiMU 3a eaNHULY BPEMEHW, T.€. 3TO NPOAYKLUA aBTOTPOHbIX Op-
raHu3MoB;

2. NnepBUYHAA NPOAYKTUBHOCTL - 3TO CKOPOCTb, C KOTOPON poToaBTO-
Topdobl (NpoAyuUeHThl) B Npouecce (hOTOCUHTE3A CBA3LIBAIOT JHEPIUIO U
3anacawT ee B opme opraHuyeckoro BeulecTsa. lpoaykums Bbipaxa-
€TCH KOMMYECCTBEHHO B CbIPOW UNMU B CyxOW Macce pacTeHuii (nubo B ak-
BUBANEHTHOM YUCnE AXoynen).

BUYHASA N1 KLINS - KONWYECTBO BELLECTBa, CO340Ba-
€MOo€e pacTEHUSAMU 3a eAVMHULY BPEMEHU Npy onpeaeneHHoOn CKopocTU
doTocuHTe3a. YacTb ee MAET Ha NoAAEPKAHNE XU3HEAEATENBHOCTH Ca-
MUX pacTeHuh (TpaTbl Ha AblXxaHue).

4. byuomacca retepoTpodHbIX OPraHu3mMoB (KOHCYMETOB) ¥ CKOPOCTb
ee o6pa3oBaHNs eCTb BTOPUYHAES NPOAYKUNS.

5. CkopocTb 06pazoBaHns NPOAyKUMK reTepoTpodamut eCTb BIQDUY-
HasA NPOAYKTUBHOCTb.

M3BEeCTHO, YTO NOTOK SHEPrK OT NPOAYLIEHTOB K KOHCYMEHTaM COonpo-
BOXAAETCA ee NoTEepsIMU, T.K. YaCTb CbefeHHOro rerepoTpodamu kopma
pacxo4yeTcs Ha Tennonpoaykuuio, Ha BblpaboTKy 3Hepruuv, Heobxogu-
MOV AnS XWU3HWU Buaa, a Hebonblwoe ero konuyecto (1,3-2%) ucnonbay-
€TCA Ha co3haHve BTOPUYHOW Npogykuuu - Buomaccesl, Beca opraHnsma.
Tak, Hanpumep, ANs nony4eHus 1 kr roeaguHbl Tpebyetcs ot 70 ao 90 kr
CBEXeW TpaBbl.

Kpome nepBuU4HOW U BTOPUYHOMW MpoayKumMn BMOLEHO30B pasnuyatot
NPOMEXYTOUHYIO U KOHEUYHYIO NMpoayKLMio. [pomMexyTouHasa NpoayKums -
3TO TO, UTO Nocne noTpebneHua ApyruMn YneHamu BuouieHosa Bo3epa-
WaeTCA B KPYroBOPOT BELWECTB 3TOM Xe cucTembl. KoHeuHas npoaykums
MCKIIOHaeTca 3 AaHHOro 6uoueHo3sa, T.e. BbIBOAUTCA 3a ero npeaenoi.
Hanpumep, npoaykums, nony4yaeMas 4enosekom U3 CENbCKOX03aUCTBEH-
HbIX KYNETYP, U3 XUBOTHOBOACTBA, OXOTbl, NPpOMbICHA U T.A.

3kocucTeMb! pasHoobpasHbl N0 CKOPOCTU CO3AaHUS N pacXOA40BaHUS,
KaK NepBUYHON, TaK N YNCTON BTOPUYHOM Npoaykuuun. VIx onpepeneHHble
KONUYECTBEHHbIE COOTHOLWHWA HA3bIBAOTCA NPaBUNOM OUPAMUALI NPO-
OYKLUK.

Mupamuaa NpoaykUuMK OTPaXaeT 3aKOHb! PACXOA0BAHWUS 3HEpruu B
nMWeEBbLIX Lensix. B BONbLMHCTBE HA3EMHbBIX 3KOCUCTEM AEACTBYET Tak-
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Xe npaswno_nupamuabl 6uomace - T.e. CyMMapHas macca pacTeHvi
bonblwe, yem Macca Bcex hutodaroB U TpaBoAAHbLIX, a Macca Tex, B
CBOI0 o4epeapb, NPEeBLILAET MAcCy BCEX XULLHWUKOB.

Mo npasuny nupamuasl - Yncer, Guomaccsl U NPoAyKUUM - BbipaxaroT
B KOHEYHOM WUTOre 3HepreTmyeckne OTHOLLEHWNA B akocucTemax. epBble
ABa NPoABNAOTCA B Co0OLLECTBaX C onpeaeneHHon Tpohu4eckon CTpyk-
TYPOR, a NupamMnAaa NPoAYKLMM UMEET YHUBEPCaNbHbI XapaKkTep.

MepBuyras NpoayKUUs arpoLEHO308 U 3KCNIYyaTUPYeMbIX YEMOBEKOM
NPUPOAHbLIX COOBLLECTB - OCHOBHOW UCTOYHUK YENOBEYECTBA, a BTOPYY-
Has NpoAyKUMS - 3TO NPOAYKUMSA, nonyyvyaemas 3a C4eT CenbCKOXO3fW-
CTBEHHbIX W MPOMBILLNEHHbIX XWUBOTHbLIX - 6€MK, aMUHOKUCNOTbI, KOTO-
PbiX HET B PaCTUTENBHON NULLE.

Hauebicwas npoaykTMBHOCTL XapakTepHa ans ¢uto - (22) u 6akTte-
puonnaHkTop Ha - 61% nepsuyHO NPOAYKUMU BOLOEMA, @ BCS NPOAYK-
UMA HexuiHbIX pbib - 0,5%.

[MpoAyKTUBHOCTL PacTUTENBHOCTU M3MEHSIETCA NO KNMMaTU4eckum
3oHaMm. Tak, Ha nobepexbe u octposax CesepHoro fleaoBMTOro okeaHa
roA,0BOW NPUPOCT pacTUTENbHOCTU paseH 20 wra, a Ha YepHOMOPCKOM
nobepexbe Kaska3a - 6onee 200 wra, B nycTuiHax TypkecTaHa npoayk-
TUBHOCTb Nagaet Ao 20 wra (t1ab.3).

CpeaHuit koahduumeHT ucnons3oesanuna aveprun GAP ansa Bcen Tep-
putopuu Pocceum coctaensiet 0,8%: o1 1,8-2,0% na Kaskase, go 0,1-0,2%
B8 NYCTbIHAX TypaHa, B BOCTOYHbIX YBMNaXHEHHbIX panoHax - 0,4-0,8%, Ha
eBponevickoit Tepputopum - 1,0-1,2%.

Pecypcbl 3emnu - ysenuueHne 6nonpoayKTMBHOCTM 9KOCUCTEM, OCO-
6eHHO BTOPUYHOMN, SIBNAETCS OAHOW U3 OCHOBHBbIX 3a4ad, CTOAWMX nepes
4YeroBeYeCcTBOM.

PacnpegeneHue xmBoro seliecrtea B skocucteme. XXuBoe BewECTBO
COCTOMUT U3 3IEMEHTOB, ABNAOWMUXCA BOAKBIMUA U BO3AYLUHBIMUA MUTPaH-
Tamw, T.e. ra3oobpasHble u pacTBopUMble coeanHenus. Tak, 99,9% mac-
Cbl XMBbIX OPraHM3MOB NPUXOAUTCH Ha AoNto 14 aneMeHToB, KOTopble B
3emHoi kope coctaensioT 98,9%. OTO rOBOPUT O TOM, UTO XU3Hb - 3TO
XuMuyeckas npouasoaHas 3eMHon Kopbl. B opraHunamax obHapyxeHbl
BCe aneMeHTbl MeHaeneesa.

Hebonblias KOHUEHTpauusa XuBOro BelecTsa B 6uoctepe cocpe-
AOTOMEHa Y NOBEPXHOCTH CyLW N B OKeaHe, Ha rpaHuLe COnpuUKoCHoBe-
HUA nuTocdepsbl ¢ atmocdepor 1 nuTocdepsbl ¢ rmgpocdepon. Ha cywe
XWU3Hb COCPEAOTOMEHA Ha BEPXHEM NOYBEHHOM Cnoe nutocdeps! B Buae
KOBpa 3eN&HON pacTUTENbHOCTA U 3aBUCALUNX OT HE€ XMBOTHBIX U MU-
KPOOPraHu3MoB.

XKu3Hb 3HaumTenbHo pasnuyaetcs B 6uocoepe. Tak, Ha cylle ¢ no-
YBEHHbLIM NOKpoBom A0 5 m rny6uHon, B GonoTtax -go 0,5 m, B 03épax - Ao
25 m (50m), B Mopsx - 100 M, a B OTKpbITOM OKkeaHe - 200 M (ao 10-11 km).

CpeaHuit 060poT BCcen (PUTOMACCHI MAAHKTOHa OKeaHa NPOoMCXoanT
3a 1-3 gHA, a nonHoe 06HOBNEHME PaCTUTENBLHOCTK Cyln - 33 50 neT u
bonee.

Obuwan Guomacca_3emnun aBTOTPOHbLIX U reTepoTPOdHbLIX OpraHnu3-
MOB oueHuBaeTcs B npeaenax ot 1,4*10'2 go 3,0*10"20T cyxoro Belle-
cTBa.
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Tabnuua 2.®uromacca, NpPoAYyKLUS U ONaj B pasfiMuHbiX puToue-
Ho3ax (no Poauny u BasuneBu4, 1965)

DuTonmacea, 1Lra
* Beero | desen | Muroro | Jem Upoays | Oua,
wu Hanmcnosanne o ACIIOL] B3 s uiy
Maced e
NMHAS
MHCC
1 | Apriteekue 1 yHapt R - - 35 (10) (10)
2 | KYCTapHRIKORRIE TYHPN 280 32 17 23129 24)
3 | Cocnaxu cencpnou rairs R07 62 267 78 |- 33
4 | Eannaks cencprioii Taiirn 1000 | 80 700 220 |45 35
3 Eavunnkn cpeuch 1afen 2600 160 1850 600 | 70 30
6 | Cocusxst omnudit ruling J800 | 140 2024 636 | 61 47
7 1 Eapsiks lomHOIR reity 3300 {168 2400 [ 7135 | &5 5$
8 Lepezusxie 2200 |45 1650 505 120 u
9 | hiyunnn 1 enTpannroil 3700 |50 2700 {950 |130 2%
Lspount
10 | AySpass 4000 |40 o0 960 |0 65
11 | JhyTonkie cTrem 250 |80 0 170 | 137 137
12 | VMepernintacymmarige crenw | 250 43 [} W5 |11 112
13 i Cyxne crenu 100 15 0 85 42 42
14 | TToAyKyCrapiuKonsic 43 i 4 3R 122 12
ycTRIH
15 | 3dervcponn- 125 I8 3 104 |95 94
TIOTYKYCTAPHHIKORATE
HYCILIHH
16 { Ddoacpuso- 60 2 23 35 25 24
HOIYKYCTAPHHIKOBLIL
nycrany Cudupn
17 | Jinnusisnsxono- 9.4 1.3 55 26 |50 50
TOTYRYC TAPHWTKORKTE
uycimnss CuGupn
18 | CyOrpoimriecune 4100 | 120 3160 | 820 | 245 21
SEHCIBCHHBIC HeCH
19 i Cyxmec t Muunu 268 29 12 13 173 72
20 Cosssalown 666 |83 |54 |39 |(120)  [(15)
21 | Raasemnie Tpormmmeckne deca | SO | 400 (3700 | 900 | 325 250
22 | Foprwie neuniorenemiie 17248 | 906 13060 | 3275 | - -
TPOLMHCCKHE ACCH bpasinian
23 | Coaruonne mecwnie Sonoro | 370 151 179 40 34 25
24 | QOcrenenemmre G 26 0 200 | 119 119
COUOHUEHI L NS 1y1d
25 | Hepaocarcayup i S 10 41 487 1120 103
26 | CONOHUARH MYCTRINK 16 2 4 10 6.1 6
27 | Coofimectra rotopocneii ma | 1,1 (8] 0 (KU AN 11
TAKKPAN
28 {'Vpanausie TyTaw 1100 | 600 0 00 | 765 765
29 | Manrpontac tapocan 1273 |78 55t 644 |93 -
| AMCPHEN

MpumMeyaHue: yncna B ckobkax - OpUEHTUPOBOYHBIE AaHHbIe, pacCHu-
TaHHble aBTopamu.
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O6wasn npoayKuMs aBTOTPOHbLIX OPraHU3MOB NnaHeTbl o 176-10°T
cyxoro BeLyecTBa B rog (boropos, 1969; Psabuukos, 1972). Y13 Hux duto-
macca necos coctasnset 1509 mnpa.T cyxon maccy unn 85% Bcein 6uo-
Macchl pactuTtensHoro mupa 3emnu (Tabn.2).

HaumeHbLluen npoaykumen (okono 2 T Cyxoro BeltecTsa Ha 1 ra B roa)
obnanaer pacTUTENbLHOCTL NONYNYCTbIHL, NYCTbIHL, TYHAP W BbICOKOro-
pui. OcTanbHbIe rpynnbl TUNOB PACTUTENBHOCTH Cylun AatoT okono 9-10
T/ra cyxoro eeiyecTea B rog. Bcs 6uomacca aBToTpodHbLIX OpraHU3mMoB
cywm coctasnsaet 1770 MNpA.T YUCTON nepBrUYHON npoaykuun. C kaxao-
ro ra 3emnu nonyyatot oT 3 4o 11 T Cyxoro BeilecTsa B rog.

Buomacca xmBoTHBIX, B ectecTBeHHbIX yecnoBusax Guomacca KpynHbix
XWBOTHBIX Ha eAuHULY nnowaan manas. Tak, no csoake Xakenu (1962)
B AdpUKaHCKUX caBaHHax Guomacca KpynHbIX AUKUX XMUBOTHbIX (B Cbl-
povi macce) gocturaer 15-25 T/km?; B necax yMepeHHbIX WwhupoT - 1 T/km?;
B TyHApe - 0,8 T/kM?, a 8 nonynycTbiHe - 0,35 T/km?.

3oomacca 6uocepsl oueHnsaeTcs okono 20 MNpA.T CyXoro Belue-
CTBa, U3 HUX A0NA OpraHWamoB okeaHa - 3,5 mnpA.T.

O6wwan 6uomacca nogen Ha nNnNaHeTe B HacCToALLEe BpeMsi COCTaBNs-
et okono 200 MNH.T.

Ecnu B cpegHem kaxaplii Yenosek notTpebnaeT okono 2500-3000 kkan
3Heprun, To obLas cymma aHeprum a4ns nioaen coctaenut okono 2,8*10'
Kkan B rog. 3Ta BeNMUUHa a3Heprv pasHa COBPEMEHHOMY CefbCKOXO03s1iA-
CTBEHHOMY NPOWU3BOACTBY Npu ucnons3oBaHun 1,2-1,4 mnpga.ra nop no-
neBble KynbTypbt U okono 2,6 mnpa.ra nog nyra u nactéuwa.

O6was 6uomacca uTonnaHkToHa BoAo&MoB pasHa 1,7-1,8 mnpa.t
CbIPOW Macchl, @ XWBOTHbIX - paBHa 32,5 MnpAa.T.

OyeHb BLICTPO PacTyT He TONbKO BOAOPOCIHMU, HO U XKUBOTHbIE, WX
POCT NnponopuMoHaneH, T.e. rae obunue Bogopocnen, Tam u obunue xu-
BOTHbIX.

O6wasn npoaykunsa HekToHa NpuMepHo 200 MNH.T B rog, Npuuém, 50%
eé - npombicnosble. Ha oveHb Bonbloi rnybuxe (7000-9000m) xueoT-
Hble CYWeCTBYIOT 3a CH&T nonagaHvsa cloaa U3 Apyrux 30H OpraHUYecKux
BELLIECTB ¥ XXMBOTHBIX (MONNIOCKMW, YepBU, pakoobpasHbie, puibbl u Ap.).

B akocuctemax npoucxoAnMT NOCTENEHHbIN NPoUecc nepefaun Be-
LEeCTB ¥ 3Heprum oT 0AHON CTYNEHU K APYrow, T.e. B 3KOCUCTEME NOCTO-
AHHO npoucxoguT Buonormdecknin kpyroobopot BewlecTB. Tak, pacTe-
HYA B npouecce (POTOCUHTE3A, UCMONb3YS COMHEYHYIO IHEPTUIO, MUHE-
panbHble BewecTsa noysbl n CO, BO3Ayxa, CO3AAKT OpraHuyeckue se-
wecTsa, T.e. hutomaccy. VIx ncnonb3ytoT TpaBosAHbIE XUBOTHbIE B Kaye-
cTBe nuwn. 3T NEepBUMHbIE KOHCYMEHTLI, B CBOIO ovepeab, No Tpodu-
YEeCKOW uenn 3KOCMCTEMbI CTAHOBATCA NULLIEW NACTOAAHLIX U BCEAAHBIX
XVBOTHbIX. locne 0TMUpaHUs pacTeHWUN N XUBOTHBIX UX TKAHW U OpraHbi
noa BO3AENCTBUEM pelyLIeHTOB pacnafatoTcs, NOABEPraloTCcA AeCTpyk-
uun 1 BelecTsa, BXOAWUBLUME B UX COCTaB, BHOBb CTAHOBSITCA AOCTYNHbI-
MU ANS NOBTOPHOMO YCBOEHUS!.

M3BecTHO, YTO pa3noxeHune - aTo NPOUECC, B KOTOPOM y4acTByeT BCS
6oTa coBMecTHO ¢ abnoTuyeckumMm npoLeccamm Bo B3aUMOCBA3N U B3a-
MMO3aBUCUMOCTMN BCEX 3BEHBEB NULLEBO Lienu.
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B npouecce pa3noxeHUs y4yacteylouie opraHuambl (Aetputodaru)
OCYLECTBNSAIOT TPY OCHOBHbIE Onepauuu:

1. pa3mMens4aloT pacTUTENbHbLIE U KUBOTHBIE OCTaTKK, yBENUYMBasA UX
NOBEPXHOCTb, YTO Aenaet ux 6onee AOCTynHbIMW Ans BakTepuit U rpu-
6o8B;

2. XMMWYECKU U3MEHSIIOT OpraHuyeckoe BELLECTBO, NpeBpallas ero B
OTHOCUTENBHO HEYCBOSIEMbIE OCTaTKY;

3. nepemeLLMBaIOT OpraHMYECKne BellecTsa C MUHEPanbHbIMUA YacTu-
LiaMu NouBbl U CNOCOBCTBYIOT yNydLLEHWIO e€ CTPYKTYpbI U kKadecTsa.

BronorMyeckomMy pasnoxkeHuio NOABEpPraloTCs BCe BUAbI MEPTBOro
OpFraHUYecKoro BelwecTBa, NpeobpasyioTcA B eANHYI0 XuMUdeckyto cy6-
CTaHUMIO - TYMUHOBbIE BeLlecTsa.

PasnoxeHue opraHUMECKUX KOMMNOHEHTOB C obpa3oBaHueMm rymyca,
KpYroBOpOT BELLECTB - BC& 3TO pe3ynsTar buoxumuyeckux pepmeHTaTms-
HbIX NPOLUECCOoB, OCYLECTBNSEMbIX obuTaTensiMm noyssbl.

Buonoruyecku’ KpyroBopoT BELWECTB - 3TO MHOMOKpaTHoe yvacTue
BELeCTB B Npoueccax, npotekawwmx B atmoctepe, ruapocdepe, nu-
Tocchepe u B TEX CNosix, KOTopble BXoAAT B 6uocdepy nnaxetbl. B npu-
poae KpyroBopoT COBEpLUAIOT HE BELeCTBa, a XMMUYECKNe 3NeMeHTb,

Ona cywecTtsoBaHus 6uocdepbl n 4ToObl Ha 3emne He npekpaiia-
NOCb pPa3BUTUE XU3HU, NOCTOSIHHO AOMKHBE NPOUCXOAUTL HENpPEpbLIBHbIE
XMMUYECKWE NpeBpaLieHns e€ XWBOro BelecTBa, T.e. NOCNe UCnonL3o-
BaHWUA OOHUMU OpraHU3Mamu BeulecTBa AOMKHbI NepexoauTh B yCBOSE-
MYIO ANS APYrMX opraHu3moB chopMy. Takas LumKnuyeckas Murpaums se-
LIECTB U XMMUYECKUX SNEMEHTOB OCYLLECTBNAETCA NPpU 3aTpaTe onpege-
NEHHON 3HepPruK, UCTOMHUKOM KoTopol senseTcs ConHue.

9.4. AMHAMWKA U CTABUNTIbHOCTbL 3KOCUCTEM

Nio6ow BroLeHo3 AMHAMUYEH, M3MEHAETCS €ro COCTORHUE W Xu3He-
AeATeNbHOCTL YNIEeHOB U COOTHOLWIEHWE NONYNAUUA C U3MEHEHWEM ero
ycnoBeuin cpeapl. Bce nameHeHns MOXHO OTHECTU K ABYM TUNaM: uuknu-
Yeckue 1 nocTynarenbHble.

Lunknuyeckne nsmeHeHnss  CoobLLECTB - OTPaxXaloT CYTOUHYI0, ce-
30HHYIO U MHOTONETHIO NEPUOAUYHOCTb BHELHUX YCNOBWUA U NPOAB-
NneHne 3HAOTEHHbIX PUTMOB OpraHuaMoB. CyTOUYHbIE U3MEHEHMUA BbIpa-
XeHbl cunbHee, rae BbiCOKas pasHuLa Temneparypbl, BNaXxHOCTH U Apy-
rux akTopoB AHEM W HOublo. Tak, Hanpumep, B NYCTbIHAX TypkecTaHa
XW3Hb NETOM B NOnAeHb 3aMupaer, T.K. TeMnepatypa NoaHUMaeTca Ao
+70°C,a HoublO, C HAaCTYNNEeHneM Npoxnagbl, X13Hb 0XuneaeT. CyTouHble
pUTMbl MMEIOTCA BO BCex 30Hax. B TyHape npu HenpepbiBHOM ocBeLle-
HWUW CYTOYHbIE PUTMbI BbIPAXAIOTCA B PacnyCkaHUW LUBETKOB Yy pacTeHud,
AUTaHWKN NTUY 1 pacnpeaeneHn HacekoMbIX.

Ce3oHHaA U3MEHUMBOCTbL BMOLIEHO30B - 3TO U3MEHEHWE NX COCTOoSA-
HWA, aKTMBHOCTU W KONUYECTBEHHOTO COOTHOLLEHUS OTAENbHbIX BUAOB B
3aBUCUMOCTM OT LIMKIMOB UX PA3MHOXEHWSA, CE30HHBIX MUTpauui, oTMupa-
HWA OTAENbHbLIX TeHepaunin B TeHEHNE roaa - oLennNeHus, Cnayku, nokos
(arua, cemeHa). U3 apycoB oTaenbHble SpYChl (OAHONETHUKU) UCHE3aIoT.
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Ce30oHHble pUTMbl COOBLECTB OTYETNNBO BbIPAXEHbl B KNMMATUYECKUX
30Hax U 0bnacTAX C KOHTPACTHLIMUA YCMIOBUSAIMU NeTa U 3UMbI.

Xapakrep CyTOYHbIX U CE30HHBIX U3MeHeHun Bonee unu meHee no-
CTOSHEHR B TeyeHue ANUTENbHOrO BpeMeHW (CTONETUS U ThiICAYEneTus).
B BuoueHo3ax B X04€ NCTOPUYECKOrO pa3BUTURA Npupoabt chopMupoBa-
NUCb MexXaHu3MbI, NpoBoAsLLneE B coobLUecTBe NepuoanyecKMe U3aMeHe-
HUS B COOTBETCTBUM C YCNIOBUAMU CPEAbI.

MHoroneTHsas N3MEHYMBOCTL - HOpManbHoe ABNEHUE B XXU3HWU Nio6oro
6nouerosa. OHa 3aBUCUT OT UBMEHEHUSI NO rOAaM METEepPUONOrMYECKnX
YCNOBUA (KNUMaTUYECKNX) NN APYrUX BHEWHUX (hakTopoB, AeUCTBYIO-
wux Ha coobuecTeo (CTeneHb pasnuea pex).

Hanpumep, pe3skoe konebaHue konuuyecTsa ocaakos no roaam. B 3a-
CYLLMUBbIA NEPUOA C MOHUXKXEHUEM IPYHTOBBIX BOA, YBEMNUYMBAETCA KOp-
HeBas cucTema TpaB (TaKMX Kak KONMOCHWK MOXHAThHA, kepmec menu-
Ha, rmuuepuaa n ap.). B neprog 3acyxu cunbHO nocTpaaatoT me3oduns-
Hble, MENKoyKopeHsowmecs suabl (OBCAHWLA KpacHasi, NONeBULIa TOH-
Kasi, nan4arka rycuHas), a rmapoduTbl (CUTHUK, BEAHWK) UNKU TMGHYT, U3-
NEXNBAIOTCA, NN NEPEXOART B COCTOSIHUE NOKOS.

lMNopo6Hble nameHeHns B cocTaBe LIEHO30B NPOUCXOAAT 3a Nepvuoau-
YECKMMUN NOKaNbHLIMU U3MEHEHMAMW KNuMarTa.

MocTtynatenbHble usmMeHeHns B coobuiecTse NPUBOAST, B KOHEYHOM
C4éTe, K CMeHe 3Toro cooblecTsa ApyruMm, ¢ UHLIM Habopom rocnoa-
CTBYIOLLMX BUAOB, NOA BIUSHUEM BHELWHUX bakTopos. Tak, Hanpumep,
npy menuopauuu n ucywenumn 6onor Ha nesobepexbe Chipaapby nNpo-
13owna cmeHa oagHoro GuoueHo3a ApyruM (3K30reHETUYECKUM) U 0bbe-
AVHEHVe CoCTaBa, ¥ CHUXEHUE NPOAYKTUBHOCTMU (AUrPECCUBHBIMU U Au-
rpeccusMn) TPOCTHUKOBBIX COOBLLECTB.

Opyron npumep: B Kbi3binkymax npu ymepeHHOM Bbinace Necku Haxo-
AATCA Ha cTaaun AepHoobpa3oBanus, a Npu ycuneHHon nactebe obpa-
3YIOTCS Cbiflyune NecKn C pekUMU pacTERUsIMU, U NOCTENEHHO Kak cne-
Ayowan cTagus - ronbie nNecku.

OHAOreHHbIe CMEHbI BO3HUKAKOT B pe3ynsTare NPoLEeCcCoB, NMPOUCXO-
OAWKUX BHYTpU camoro coobuiecrea.

9.5. 3KONOM’M4YECKHUE CYKLLECCUUN

B npouecce cyTouHON 1 CE30HHOM AUHAMMKK LIENOCTHOCTL BuoLEeHo-
30B He HapylwaeTca. BroLeHo3 UCNbITbIBAET NULWLL NEpPNOANYECcKUe Kone-
6aHuA KayecTBEeHHbIX U KONMYECTBEHHBLIX U3MeHeHuin. Ho BuoueHos noa
BO3A€NCTBUEM aHTPONOreHHbIX UNKU BUoTUYECKUX aKTOPOB MOXET MU3-
MEHUTBLCA UK NONHOCTLIO Pa3PYLUUTLCA. B Taknx cnyyasx BMECTO OAHO-
ro passmBaeTca Apyron, 6onee npucnocobneHHbin K HOBBIM YCNOBUSAM
6uoLieHos.

MopobHas nocnefoBaTenbHas cMexHa ogHOro 6MoLeHo3a ApYrum Ha-
3bIBAETCA 9KOMOrUYECcKon cykueccuein. B Lienom uenb CMEHRIWNX apyr
apyra 6uoLEeH030B HasbiBaeTcs CYK WOHHbIM PAAOM WNW HOPMAanb-
HOW cepuen,

Kaxabit 6uoLeHos3 npeacTaBnseT onpeaenéxHylo cTaguio opMupo-
BaHWA HAYanbHOro, KOHEYHOrO, 3aBepLUAIoLLEro UNKM, Tak Ha3biBAaeMoro,
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KnumakcHoro coobujectsa. C nocTeneHHbIM N3MEHEHNEM Ka4eCTBEHHO-
ro U KONMYECTBEHHOIO cocTaBa coobulecTBa YCNOXHSIOTCH CBA3N MeXay
nonynauuamu, rane meHee npucnocobneHHsle 3ameHsoTca bonee npu-
CcnocobneHHbIMUY, YCTONYNBLIMA BUAGMU, KOTOPbIE HE 38MEHSAIOTCA ApY-
rMmu Bugamu. B pesynbtate coobulectea npuobpertaioT cTabunbHbIN
BUA ¥ AOCTUraloT CBOeW 3asepLuaiolen craguu.

OpHako, B nobon case passutua GuoLeHO3a CyL{ecTBYET NpoTu-
BOpEYUST MeXAy BHYTPEHHUMU (MeXay BuaamMu) U BHEWHUMK (YCNoBUS
cpeabl) CUnaMu, KoTopsle SIBMAKTCA OCHOBOW CYLUECTBOBAHUA U pasBu-
Tna BuoueHo3oB Ha 3emne. CyKLECCUOHHbIE 3aKOHOMEPHOCTU BuoueHo-
3a cneaywouive:

1. BUOUEHO3bI OTHOCUTENBHO YCTONYMBLI, HO HabnopaTcs koneba-
HUS YNCINEHHOCTU, NOMHOTbI NONYNAUMA BO BPEMSA MacCCOBOIO pasMHoO-
XEHUs oTAENbHbIX ocobeit, BUAOB NN B NEPUOA 3aceneHnUn HOBLIX BU-
aos uTa.

2. B 6buoueHo3e HMKOrAa He NpekpallaeTcs B3auMHOE BO3AeUCTeue
ero KOMNOHEHTOB W, CreaoBaTenbHO, He oCcTaHaBnuMBaeTcs HuoreoueHo-
TUuyeckuin npouecc. KnumakcHoe cocTtosHue GuoueHosa He BbiBaet no-
CTOSiHHBIM BO BPEMEHU U NPOCTPAHCTBE.

3. CmeHa dnopbl 1 hayHbl NO reonorndeckum Nepuogam, CMeHa co-
obulectea, 3ameHa ogHoro Tuna GuoueHo3a APYruM - eCcTb IKoNorude-
CKasi CyKL|ECCUS, UTO CBSI3aHa C Feonorm4eckuMn m KNuMaTu4ecKumMm ns-
MEHEHUAMWU Cpeabl K 3BONIOUMEN BULOB.

4. BuoueHo3 B TeyeHue psaga NeT He OCTaéTcs NOCTOsHHBIM. V3me-
HRAIOTCA YCNOBUR XXU3HUW, UCHE3AI0T U NOABMSAITCA APyrUe rpynnbl opra-
HVW3MOB, U3MEHSETCS B3aUMOCBA3b MEXAy nonynsumsmu B GuoueHose u
B LIENOM.

Hanpumep, necHoi noxap YHUHTOXAET ThICAYENETHUA yCTONUNBLINA
HuoueHos. Mnn, NOCTOsHHOE 3apacTaHue kaHana Wiau o3epa; Wm B ro-
neix neckax Kapakymoe u Kbisbinkymom, TypaHa nocTeneHHo NOABNS-
HOTCS MHOTONETHUE 3Naku (0COKa, KYCTapHUK AXKYXIyH, Benebivi cakcayn),
TpaBsHUCTbIE pacTeHus - 3emepbl (3Naku, KpecToLBeTHbie U Ap.), 3a-
TEeM NOSABNSAIOTCH CYCNUKW, SLLEPULIBI, TYLLUKAHYMKA U NTULBI, U NECOK NpK-
obpertaeT Bua GuoueHo3a B pesynbTaTte NOCTENEeHHONW cMeklbl coobule-
cTBa.

Haxe B cTabunbHbIX 9KOCUCTEMAX C XOPOLLO OTPErynupoBaHHbIM Kpy-
roBOpOTOM BELLIECTB NOCTOAHHO NMPOUCXOANT MHOXECTBO CYKLIECCUOHHBIX
CMeH.

BblaensaioT ABa OCHOBHbIX TWMNa CYKUECCUOHHbIX cMmeH: 1. C ywactu-
eM adhToTpodHOro u retepoTpodHoro HaceneHuwusi; 2. C ydactnem nutib
reTepoTpocHbIX. [eTepoTpodHbIA TUN - 3arpsA3HEHHBIA BOAOEM C OTPOM-
HbIM 3anacoM OpraHWYecKMX BeLLeCTB - cMeHa coobliecTs.

Kaxabii opraHuam B pesynsrare XU3HeaeAaTeENbHOCTU MEHSIET BOKpYr
cebs, usbiman U3 He€ YacTb BELLECTB U HAaCcbiLWan eé NpoayKTamMmu MeTo-
6onusma. OpgHu BUABI BLITECHSIOT Apyrve BuAbl, ANS KOTOPbIX Bbl3BAH-
Hble Npeobpa3oBaHUA OKa3biBAOTCA IKOMOrMYECKU BbIFOAHbIMU. B co-
obuiecTBe NpPoUCXoanT CMeHa rocnoAcTBYIOWMX BMAOB U B pesynsrare
dopmupytotcs Gonee yctoumneble KOMBUHaLMKU, COOTBETCTBYIOWMNE AaH-
Hoi abuoTudeckon cpeae.
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OpraHu3mbl, y4acTBylOLlMe B pasHblX 3Tanax CyKUECcCUM, co3paloT
yCroBuvsl 4N ApYyroro opraHnama.

BropuyHble cykueccum - 3T0 BOCTaHOBUTENbHAsA CMEHa LieHo3a. Ecnun B
CcnoxmBLIMxcs 06LecTBax HapyLLEHbl YCTAHOBUBLLVMECS B3aUMOCBSA3N Op-
raHnamos. Hanpumep, yaaneHa pacTuTensHOCTb OAHOTO UMW ABYX SIPYCOB
(sbipyBka neca, noxap), To 6yger naTU NPoLUECC BOCCTAHOBNEHWUA NpPEX-
Hero cuToLeHo3a. Takas cMeHa B reoboTaHuke HasbiBAETCS AuMyTaumei.

O6wme 3akoHoMepHOCTW cykueccwu, [lpouecc cykueccum no
&.KnumaHTCy COCTOUT 13 HECKONbKUX 3Tanos: 1.) BO3HUKHOBEHNE He3a-
HSITOTO XKU3HBIO YYACTKA; 2.) MUTPALIMS Ha HEro PasNUYHbIX OPraltn3moB
WUy UX 3a4aTKoB; 3.) NPUXUBAHUE UX HA AAHHOM y4acTke; 4.) KOHKypeH-
uma ux mexay cobon n BbiTeCHeHUe oTAENbHLIX BMAOB; 5.) Nnpeobpaso-
BaHWe XWBbIMW OpraHuaMamy MectoobuTaHus, nocrteneHHas crabunu-
3auusa YCNOBWUA U OTHOLIEHWIA.

Cykueccuum noboro paHra xapakTepusyeTcs LensiM paaom obuumx 3a-
KOHOMEpPHOCTEN ANS NPaKkTUKW Yenoseka. KOHEYHOM WUTOrOM SIBNSIETCH
cdhopmupoBaHME OTHOCUTENBLHO YCTOWMUBOW CTaAWUM - KITMMAKCOBOIO CO-
obulecTea nnu knNumakca.

B xope cykueccumn obuwjas 6uomacca coobulecTBa cHayana Bospac-
TaeT, 3aTeM CHUXAETCA U Ha CTaAuMn Knumakca ctabunuanpyercs. Haka-
nnueaetcs obujas Buomacca XMBbIX OPraH3MoB W 3anacbl MEPTBOro,
Hepa3NoXWBLLUETOCS OPraHN4ecKoro BeLLecTBa.

B npupoae nepsoHayansHoO ycTonuusble, 6oraTble Bugamu coobiue-
CTBa NOCTENEHHO AerpagupyioT, CMEHSACb NPOM3BOAHBLIMY C MAnow cno-
COBHOCTBIO K CAMOBO306GHOBNEHMIO.

Obuune 3akoHOMepHOCTM cykueccum no BbipaxeHuio H.Oayma
(1975), ceoaATcH K cnepytoLemy: CyKLECCUS UBMEHSIETCA OT NEPBUYHbBIX
K 3penomy Knnumakcy, rae UsMeHsIeTcs BUAoBas U opraHnveckas CTpyKTy-
pa LeH03a, a Takke UMEeETCR MUrpaLua SHEPTUN.

BvaoBoi cocTas B CyKLeCCUM MeHSIeTCA cHadana GbicTpo, 3atem 6o-
nNee MeANEHHO; BUAOBAS YMCIEHHOCTb PACTEHUA B NEPBUYHBLIX CyKLUEC-
CUAX YBENMYMBAETCA, a CTaANA cTapeHns cHuxaeTcs. KonuuecTso rete-
poTpodhOB OTHOCUTENBLHO PACTET A0 NO3AHEN CTaAUN.

O6ume 3akoHOMEPHOCTH CyKueccuu, no MHeruto K0.Oayma, umetot
4 acnekTa: 1) BAAOBOIN COCTaB pacTEHUIA U XUBOTHBLIX B MPOLIECCE CyK-
LeccUn HenpepbIBHO MeHsAeTcs; 2) Buomacca opraHnyeckoro setlectasa
yBenuumsaeTcs no xofdy cykueccuu; 3) BuaoBoe pasHoobpasve ysenuuu-
BaeTcs No xogy, pacTéTr 6uomacca U YUCNo 3KOMOrMYECKKUX HULL, 4TO, B
CBOIO 0o4Yepenb, NPUBOAUT K YBENUYEHNUIO BUAOBOTO pa3Hoobpa3us rete-
poTpobOB; 4) B CYKLLECCUWN CHUXKAETCA YUCTan NPOAYKUUS, HO NOBbIWa-
€TCA UHTEHCUBHOCTb AbIXaHUs. 3TO CBA3AHO C TEM, UTO yBENUYEHUE No-
BEPXHOCTU U MAcChl NUCTbEB He BneYeT 3a coboin ysenuueHus hoToCUH-
Te3a, T.K. NOBLILLIEHHAA 3aTEHEHHOCTL CHWKAET NoNe3Hylo nnowaab ¢o-
CUHTE3MpYoUen NOBEPXHOCTMU.

[MpopykTMBHOCTL cooblilecTBa Ha pasHblX CTAAMAX CYKLUECCUU pas-
nWYHa: B Havane - bonblue, B cTabunbHbIx kKNMakcax nposienaeTcs cba-
naHcuposaHue aBTOTPodHOCTU U reTepoTpocdHocTU. OaHako, B pasnnuy-
HbIX MUKPO-, ME30- N MaKPO3IKOCUCTEMAX IHEPreTUYEeCKKe 3anacbl MOryT
He cosnagare u byayT HabnoaaTbca pasnuuns.
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9.6. CTABUJIbHBIE U HECTABW/TIbHLIE 3KOCUCTEMbI

EcTtecTaeHHble 61OLIEHO3b! CNOCOBHL! K CaMOperynMpoBaHUIoO U Haxo-
[AATCS Ha onpefenéHHOM YpOoBHE BO BPEMEHU W NpocTpaHcTBee, uTo obecne-
YMBaeT YCTOWYMBbLIA KPYroBOPOT BELLECTB U NOTOK 3Hepruun. B BuoLieHose
BO3HWKAET paBHOBECUE MEXAY CO3aasaeMon noTpedbnsaemon npoaykuven.

CrabunbHocTb BuoLeHo3a 3aBUCUT OT €ro CMOXeHUs, T.e. BUA0BOIO
pa3Hoobpasus, nuuieBbIX B3aNMOOTHOLUEHWI, Lenu nuTaHus u T.4. buo-
LIEHO3bl C YNPOLUEHHON CTPYKTYPOI KpaWHe HeyCToRuMBbl, B HUX Habnio-
[alTcs peskue koriebaHus YUCNEeHHOCTU OTAeNnbHbIX nonynauviA. Tak,
cnoxeHble BUOLIEHO3bI TPONUYECKUX NECOB UCKNIOYNTENBHO CTabunbHbI,
TOrAa Kak apKTUYecKue, TyHAPOBble, BbICOKOrOpPHbIE, NYCTbiHHbIE Buo-
UEHO3bI C MaNoOYUCTEHHbIM BUAOBLIM COCTABOM, pe3kumu konebaHusamu
YUCNEHHOCTU NONYNAUUN, MEHEE YCTOWYUBSI.

B npupoae nioboi ectecTBeHHbIN BUOLIEHO3 pa3BnBaeTCa B Hanpas-
NneHUn yCTOMYMBOro cocTosiHus. Yem Gonblue Guomaccel, Tem Gonbuie
3aTpaTtbl Ha nopgpepxaHue crtabunbHocT BuoueHo3a, YTO 3aBUCUT OT
pa3Hoobpasns BUAOBOMO COCTaBa.

CrabunbHOCTb arpobuoLEeHO30B CYLLECTBEHHO OTMMYAaeTCs OT ecTe-
CTBEHHLIX. B arpobuoueHo3ax xapakTtepHo HebonblUoe KONNYecTBo BU-
OOB pacTeHUNA YUCNEHHOCTb W NITOTHOCTb, KOTOPBIX NOAAEpXUBaETCA Ae-
ATENLHOCTLIO YENOBEKA, KOTOPLIA B BUAE YPOXKaA pErynapHo CHuUMaer
€ arpoueHo3a Buonoruyeckyio NPoayKUUI0 U COXpaHAET OTHOCUTENbHYO
YCTOWHMUBOCTL arpobuoLieHO30B.

Bce uckyccTBeHHble arpoueHossl - NoNs, caabl, BUHOrpaAHMKK - NoA-
LEPXKUBAIOTCH YENOBEKOM Ha OCHOBE CyKLIECCUOHHBIX NpeobpasoBaHuii ¢
uenbio NONYYEHUs BLICOKOTO YpoXas YucToin npoaykuuu. MNpw atom npu-
MEHSIOTCA BCe Mepbl, NPOBOASTCR arpoMeponpuaTUs NPOTUB COPHAKOB,
BpeauTenemn - xumuyeckue n Guonornyeckue.

B arpoueHo3ax, No BbipaxeHnuio Y. 3noToHa Yalle NpoucxoasT “3Kono-
rudeckue B3pbiBbl” C OTpULATENBHLIMK NOCNeACTBUSMU. Tak, Hanpumep,
pacnpocTpaHeHve naroreHHoro rpubka cutodTopsl U3 EBponkl B Vipnak-
Auto norybuno seck ypoxai kaptodens, a Bo ®paHuum - KOpHEBaA TNs
dmnnokcepa norybuna BuHOrpagHWkW Ha 1 MmnH.ra. Konopaackui Xyk -
BpeauTens kaptodens, sasoesan Bcio EBpony 1 nouTu BCIO A3Nio.

HeobxognMmo cepbe3Ho gyMaTb O TOM, WTO CO3AAHWEM arpoLeHo-
30B OMNACHO yMpoLiaTe NpUpoay, CoKpallatb TEPPUTOPUN ECTECTBEHHO-
ro naHgwadTa u HeoBXOAMMO COXPaHATL YacTb eé cToukocTu 1 Borar-
cTBa. Micnonb3oBaHWe NpUpOoAHbLIX CUCTEM HE AOMKHO NpeBbIaTe camo-
BOCCTaHOBNEHNE.

MABA 10
XAPAKTEPUCTUKA BEUOCOEPDI
YenoBek cBS3aH C NpUMpooiA HepaspbiBHbIMU y3amu. Npupona aa-

Bana emy W fuLLy, W Xunuule, U opyxue (kameHHoe, MeTannM4eckoe),
3HEpruIo OTHS, BOAY.
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Hayka o npupope - ectectBeHHOBeaeHue AuddepeHuMpoBanoch
Ha oTAenbHble oTpacnu 3HaHus. LWupokunii B3rnaa, oGorawalowmi sce
Hayku o npupoae, 6bin Noa cuny TONbKO reHWansbHbLIM Y4E€HbIM. B ucTo-
puv YenoBe4vecTBa OHU U3BECTHbI KaK Masikin, ocBellaoumne NyTb Aanb-
Henwero no3HaHuA npupoabl. ATo Apuctotenb, Anb-Xopasmuin, dapo-
6un, bepynu, U6H CuHo, Omap Xawsam, JleoHapao aa Bunuu, Fanunnei,
Ynyr6ek, babyp, M.B. NNomoxocos, X.J1. BioddoHn, XK.6.Namapk, A. ym-
6onba, Y. JapsuH, B.B.[lokywaes, B.N.BepHaackuii u ap.

Benuwuanwuvin Hatypanuct-mbicnuTens XK.B. Jlamapk (1744-1829)
BrnepBble BBOAUT TEPMUH “Buocdepa”, o3HavawLwmin obnacTb XusHu v
BNUAHWE XMBbLIX OPraHU3MOB Ha NpouUecch!, Npoucxoasiume Ha 3emne.

B 1875 r. ascTpuitckui reonor 3.3i0cc nocne Jlamapka BHOBb BBEN B
HayKy TepmuH “Buocdepa”, obosHavalowmii ocobyo 060nouKy 3eMHO
KOPb!, OXBaYEHHYIO XWN3HbIO.

B Havane XX Beka y4é€HHbIN - reonor B.M.BepHaackuit Ha ocHOBaHuUK
reoxumun, BUOreoxMMun M paauoreonornn co3naéT yuexuume o 6uocde-
pe. B 1926 roa BbixoguT ero kHura “Buoccepa”’. B.U.BepHagckun uo-
cchepoit HasbiBan Ty obnactb nnaHeTbl, B KOTOPOI CyL|eCcTByeT Unu Ccy-
LL|ecTBOBana Xu3Hb U KOTOpas NOCTOAHHO NOABEPraeTcs Unu noasepra-
nacb BO3AENCTBUIO XXUBbLIX OPraHu3MoB.

M3BecTHo, UTO Ha 3emMne opraHM3mMoB MHOr0O, OHWU PasHOOGpPasHbl U
NOBCEMECTHO pacnpoCTpaHeHb!. BClo COBOKYNHOCTb OpraHn3mMoB Ha nna-
HeTe B.U.BepHaackuin HazBan XuBbIM BELECTBOM, UX CyMMapHyto Mac-
CY, XMMUYECKMIA COCTaB U IHEPTUIO.

Buocdepa - obnacte 3emnu, oxBauyeHHas BMUAHMEM XMBbIX Opra-
HU3MOB, €& paccmaTpuBaloT Kak Haubonee KpynHytlo 3KoCUCTEMyY nnaxe-
Tbl.

BepxHas 4acTb 3eMHON KOPbI - NUTOChepa, HUKHWUIA CNOW BO3AYLLIHOW
obonoukn 3emnu - atMocepa, BoaHas obonodka - ruapoctepa. buo-
cchepa - HapyxHas YyacTb 3emHoro wapa (atmocdepa, rmgpocdepa, nu-
Tochepa), 3acenéHHas XMBbIMU OPraHu3Mamu, N3MEHUBLLUMA €€ UCXO-
OHbI COCTaB ¥ COCTOSIHUE.

Buocdepa obpasosanack B pe3ynsrate BO3HUKHOBEHWS XU3HU (KU-
BbIX OPraHW3MoB), Kak NpsMOW pesynbTaT obulero pa3sBuTvA Hawwen nna-
HeTbl oT 1,5-2 no 3-4 mnpa.net (BepHaackuin, OnapuH, 3eHkeBud, bepr).
B 6uoccepe, ruppoccepe, nutoctepe u atMoccepe BCTpevaloTcs BCe
XUMmuyeckve anemeHTbl (puc. 14).

Bopa v cywia HaceneHbl XuBbIMM CyllECTBaMU, a B BO3ayXe ANUTENb-
HOE Bpems MOTyT HaxoAWUTLCA TOMBKO LIUCTbI, CNOPLI, HO OHU B KayecTBe
cybcTpata unum MecTa NUTaHust HyXaalTcs B nurtocdepe unu BORHON
cpepe.

BepxHssa rpannua Guoctepbl HaxoguTcs npumepHo Ha BbicoTe 10-
15 kM, rae Habnoganuch XuBble opraHn3mel: Baktepuu, cnopel rpubos,
npocrenlune n HekotTopble apyrne. MakcumanbHbIM BEPXHUM Npeaenom
B6uocdpepbl cnyxar 030HOBbIE CMNOW, KOTOPbIE UrpaloT pons dKpaHa, 3a-
Aepxwusaiowero rybutenbHble ANS OpraHM3moB ynsTpaduoneToBbie u
XKECTKUE KOCMUYECKMe Nyyn. 3TU CNon HaxoasTCA NPUMEPHO Ha BbICOTE
20-50 km Hag ypoBHEM okeaHa.
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OcHoBHas Macca obuTalWmnx Ha Cylle XMBbIX CyUiecTB He NoaHu-
maeTtcs B Bo3ayx Bbilwe 50-100 M Hap noBepxHocTbio 3emnu. HekoTo-
pble NTUUbI coBepLualoT nepenéTol Ha BbicoTax 1000-3000 m; 3aHocCk! Be-
TPOM HacekoMbIX NOMedanucb Ha BbicoTe A0 4-5 kM, a B paidlOHe BbICO-
kux xpebToB, Haropbsix LieHTpanbHON A3un 3Ha4nTeNnbHOE KONWYECTBO
BMAOB XWBOTHBIX U PacTEHWIn Npucnocobmunuce k obuTaHuio Ha BbicoTe
4-6,5 kM Hag ypoBHEM MOpPS, YTO CBA3AHO C HU3KMM faBneHnem, Heao-
CTaTKOM KUCNOPOAa U OTCYTBUEM XUAKOW BOAb!.

[opHbie GapaHbl (Ovis ammon) 1 3aiubl - Tonaum (Lepus Tibetanus)
Habnoganuck Ha BbicoTe B 5-5,5 kM Hag ypoBHeM Mops, anbiuickue
ranku (Pyrrhecorax pyrrhecorax) - Ha BblcoTe 8,2 KM Hajg ypoBHEM MOPS.

HwxHsa rpaHvua Buocdeps HaxoguTcs Ha rnybuHe 2-3 km, rae 06-
HapyXeHbl MUKPOOPraHnambl B Bogax HedTeHoCHbIX cnoee. KopHu npo-
HWKalT BrNyBb nousbl HA 15 M, Y HEKOTOPbIX KyCTapHukoB - 52,3 m. Ca-
Mble rnybokue Hopbl rpbl3yHOB (CYCNUKOB, CYpKOB) - 6-7 M, @ HACEKOMbIX
(TepmuToB) - 6M.

OcHoBHas xe macca opraHuaMoB B nurocgepe cocpeaoToyeHa B
cnoe noysbl NpumepHo Ao 1 M rybuHon. Mmapocdepa 3aceneHa 4o Mak-
cumansHbix ry6un B 10-11 kM, obHapyxeHHbIX B Tyckapopckon Bnaau-
He Tuxoro okeaHa. PacTeHus v pacTuTenbHOSAHbIE XUBOTHLIE Cocpeno-
ToueHbl B BepxHUx cnosix 4o 300-500 m ry6uHs.

B npepenax 6uocdepbl NuweHsbl XUBbiX OpraHM3mMos Nilib HEMHO-
rve nepeconeHHble BogoémMel (MépTeoe Mope, C cogepxaHuem conen B
23%, o3epo Ty3-l'on B ApmeHumM ¢ coneHocTbio B 32%), Unn Ha AHe okea-
Hos (10000 M), unu B 03épax pacconax ¢ koHueHTpaumei 250 r/n (8 Typ-
KecraHe).

Takum ob6pasom: Guocdepa Bkovaer B cebs nonHocTbio ruapocde-
Py, BEPXHIOK 4acTb NMUMTOCKEPLI U HUXKHIO 4YacTb aTtMocdepb! (puc.14).
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Brny6b 3eMnu xusble opraHu3mMel NPOHUKAKOT Ha Hebonbloe paccTo-
siHne. Tak, B HedpTSAHBIX MecTopoXaeHusx Ha rmybuHe 2-2,5 km obHapy-
XeHbl 6aktepun. B okeanax - Ha rmybuHe 10-11 km - GakTepyn, menkune
JKUBOTHbIE W Crienble pbibbl.

Ha BeoicoTe 20-22 km obHapyxeHbl cnopbl 6akTepuit U rpubos, HO UX
OCHOBHasa macca obuTtaert B cnoe 1-1,5 kM Hag ypoBHEM MOpSI.

B ropax rpaHuua pacnpocTpaHeHnsi Ha3eMHOW XNU3HWU NPUMEPHO B KM
Hag ypOBHEM MOpPA.

Ha nosepxHocTn 3eMnu NULIEHbI XU3HW NEeARUKA WU KpaTepbl Aewn-
CTBYIOLWMUX BYNKaHOB. 13BeCTHO, YTO XU3Hb NOABUIACE B BOAOEMAX U 3a-
TeM pacnpocTpaHunack, U Ha martepuku. peaenbHo BbICOKaA Temne-
paTtypa, Npy KOTOPOM MOXET CyLLeCTBOBATb XU3Hb - oo +180°C, pasne-
Hue - o1 0-1000 arm. n 6onbwe, a ana 6akTepun -12000 atm., a cemeHa,
CMopb! U MENKUE XUBOTHbIE B aHabno3e COXpaHsioT XU3HECTOCOBHOCTL
B NO/THOM BaKyyMme.

Kusble opraHuambl MOTyT CylUleCTBOBaTb B LUMPOKOM Avana3oHe:
aHaspobbl - BaxTepuw, paa MUKpoopraHu3sMoB, Bogopocnu, becnopou-
Hble XXUBOTHbIE B BOAOEMAX C BbICOKOW KOHUEHTpaUuen conen, noaa, Ha-
Tpus, a cepHble BakTepuu BblaepXUBaIOT AELIMMONSPHLIE PACTBOPLI Cep-
Ho® kncnotbl. YiHdysopuu BbigepxuneatoT B 3 MMH.pa3s npesbilarlime
HOPMY [03bl paguauun, a HekoTopble BakTepun o6HapykeHbl B KOTNax
fANEpHbIX PEaKTOPOB.

BbIHOCTMBOCTB XU3HU K OTAENbHBLIM hakTOpam WMpe ANano30oHoOB Co-
BpemeHHon Buocdepsl.

XusHs B Bruocdepe kpaitHe HepaeHOMepHO pacnpeaeneHa. OHa cna-
60 pasBuTa B NyCTbIHAX, TyHAPax, B rNybuHax okeaHoB, B BbICOKOTOPbSIX,
HO OHa pasHoobpasHa Mexay nuTtoccdepon u atmocdepoi, B NOBEpX-
HOCTHbIX CMOsiX OKeaHoB, Ha AHe HeBonbloro Boaoéma, peku, o3épa Ha
nuTopanu Mopen.

MouBa, BOAa u BO3AyX ABRAIOTCA cpeaamMu Hanbonee BLICOKOW KOH-
HeHTpaumm xu3Hn. Mo BepHaackoMy - “BCnneckamm Xnsnn”.

XXvBoe BeleCTBO - 3TO COBOKYNHOCTb CyLIECTBYIOWMX (Mnu cyule-
CTBOBABLLUX XWUBbIX OPrann3mMos).

Obuias Huomacca niogen Ha nnaHeTe B HaCTosALlee BPEMSt OKONO
200 mnH.T. AnNs cpesHeakTUBHOTO yenoBeka Heobxo4WMO nonyyars B
cyTku 2500-3000 kkan. Mpu atom obLias cymma aHepruv Ans Hacenexnus
nnaHetsi cocTaBuT okono 2,8*10' kkan B roa. [Ans ofecneveHns Yeno-
Beka 2500-3000 kanopusmun aHepruu emy Heobxoaumo npogykums ¢ 0,6
ra nocesHon nnowaau. Tonsko Toraa 6yaet uaT npaBmnbHas Tponude-
ckas uenb. [Ins obecnevenns aHeprum HaceneHns nNaHeTbl Heobxoaumo
nony4yaTe MakCMManbHYI0 NpoAyKLUMIO CenbXo3kynbTyp € 1,2-1,4 mnpa. ra
nocesHom nrnowaau - .e. 2,4*10'2 T npoaykuuu.

MuTaHne noaen 3a cYET CENbCKOXO3ANCTBEHHbIX KyNbTYp, KOTOpbIE
3aHvmMaioT okono 10% nnowaau cywu, aéT npumepHo 8,7 MNpA.T opra-
HWYECKOro BELLIeCTBa, YacTb MUPOBLIX pecypcoB. XXusoe BelecTBO Co-
CTaBMAIo0T X1Bbie opraHn3mMel. 10 pa3HbIM OUEHKaM B HACTOALLEE BPEMSA
Ha 3emne cywiecTByeT okono 2 MMH. BUAOB, M3 Hux 500000 pacTeHuia n
1.5 MAH. XUBOTHbIX (Tabn.3).
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Pacrennn | Yncno ennos | MnBoTHH® Hucno snnos
Bearo: (300000 . . Beera ;500000 A
B vom wucne B TOM wucno:
Hnswne: Npocteiwne
Boopocnu 25 000 Cybxu 15 000
Baxrepuw U rpnboi 106 000 Kuweuiononocrimie 9 000
NnwenrHnkm 18 000 Hepan 19 000
Bewwwne: Mook 105 000
MoxoofBipaiHue | 20 000 HNAKKUCTOMNIKG S0 e00
 (6e3 HATEROMBIR)
Nnayxoaue 800 | Hacoxouuie 1 000 000
XBouwonnie 30 i Mrnokoxue 5 000
Manopo1ukoobpasnme 6 000 Xopuosee (vrudran 48 000 -~ 60 000
O IBOH OMMbIX)
Moxprrocemenne 200 000 U3 wix: nrmipul 6 000
MNCKONUTSIOWNE

Tabnuua 3. Yucrno BUAOB pacTeHUMA U XUBOTHbIX
(TropkaHoB,1973)

NmeloTes gaHHble 0 ToM, YTO Ha 3emne cywecrsyeT 31-32 MIH. BU-
AOB pasnuuHbIX oprainamMos. Mo mMHeHunio [lorenst U Yewckux 300n0ros
YMUCNO BMAOB HACEKOMbIX Ha 3emne konebnertcs ot 8 go 11 MNH.

YKuBsoe BewwEeCcTBO KOHTPONMPYET BCE OCHOBHbIE XMMUYEeckue npespa-
weHus B buocdpepe. Pasnuuaiot 5 rnasHbIx hyHKLUW XKUBOTO BelilecTsa
Ha nnaHere:

1) QHepreTuyeckan yHKUMA - 3TO CBS3b BUochepHO-NNaHeTapHbIX
ABNEHWUA, T.e. UCMONbL30BaHNE COMHEYHO paavauuun 3eneHbiMi pacre-
HUAMU B Npouecce (POTOCMHTE3a, aKKYMYNALMS CONHEYHOW SHepruu, 0b-
pa3oBaHUA OpraHNYeckoro BellecTsa U eé pacnpeaeneHna Mexay Kom-
noHeHTamu bnoccepol.

2) [a30Bas PyHKLMA - 3TO MUTpauus ra3os KU VX npespauieHune, obe-
cneuusaet rasosbiit cocTae 6uocgepsl. B npouecce yHKUMOHNPOBAHKA
KMBOrO BELIECTBA CO30aKT OCHOBHbIE ra3bl: a3oT, KNCNOPOA, YINekUcbIn
ras, cepoBofoOpoA, METaH v ap.

3) KoHueHT WOHHAaA PYHKUWSA - 3TO U3BNEYEHNE U HAKONNEeHUe Xu-
BbIMU OpraHM3Mamu GUOreHHbIX U MUHEpPanbHbIX 3ANEMEHTOB OKpYXato-
wewn cpeabl. KoHueHnTpauus asotos, Ca, Na, K, Ng, Si, Al v mHorux apy-
rMx 3NeMeHTOB B Tene OpraHW3MOB Bbille, YeM BO BHellHew cpeae. 3TU
0BBLACHSIETCA HEOAHOPOAHOCTBIO XMMUYECKOro cocTasa Buocdepsl.

4) OKUCNUTEeNbHO-BOCCTAHOBUTENbHASA (PYHKUMA - 3TO XMMUYECKoe
npeBpalleHvne BEWEeCTB, CoAEpXKaLLMX aTOMbl OKUCNEHUS; NPy 3TOM Npo-
UCXOQUT NpeBpalleHne GONbLUMHCTBA XUMUYECKUX COeAuHEHUW, B pe-
3ynerarte yero 8 buocepe npeobnagaror GuoreHHble Npoueccsbl okucne-
HUS ¥ BOCCTAHOBNEHNS.

5) ecTpyKLUMOHHaA PYHKUMS - 3TO NPOLECC Pa3NOXEHUs OpraHu3mMoB
nocne ux CMepTun, BCreaCcTBUE HYero NpoMcxXoauT MUHepanu3auns opra-
HUYEeCKOro BELWecTBa, T.e. NPEeBpPaLLEHne XNBOro BewwecTsa B KOCHoe, 1
obpasylotca buoreHHoe u BuokocHoe BeluecTsa Buocgepsl.
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10.1. TEOXUMMUYECKUE LIUKNbI BUOCPDEPDI

M3BecTHO, uTo Bonee 99% 3Heprum, nocTynaioulen Ha NOBEpPXHOCTbL
3emnu, coctaenseT nanyvyeHve ConHua. 3Ta 3HEpPrua pacxoayeTcs Ha
dusnuyeckme n xumuueckue npoueccsl B rmapocdepe, atmoccepe u nu-
Tocdepe: Ha nepemellnBaHve BO3AYLIHOW U BOAHOW MACChl, BbIBETPU-
BaHue, ucnapeHwe, obpasosaHue 1 nepepacnpeaeneHne XnBoro Belle-
CTBa, pacTBOpPEHUE MUHEpanoB, NOMMOWEHWE U BblAeNeHUe rasos u T.4.

B 6uocthepe B pesynbrate XM3HEQEATENbHOCTU MUKPOOPraHM3MOB
NPOMCXOAAT XUMUYECKUE NPOLECCHI: OKUCNEHUE Y BOCCTAHOBNEHME.

Ho B.P. Bunbamcy conHevHas sHeprusa obecneunsaeT Ha 3emre asa
KPYroBopoTa BELECTB -reonormieckui nnu BonbuUIoW KpyroBopoT, U ma-
NbiA - 6Buonorvyeckuin (buoTuuecknin) KPyroBopor.

Ha 3emnio ot ConHua exerogHo noctynaet okono 21*10%° [k ny-
unucrton aHeprun. Oxono 50% 3Tow aHeprum pacxoayeTcs Ha ucnapeHue
BoAasl. KpyrosopoT Bogel B 6uocdepe (puc.11) - ato ucnapeHue Boapl C
3emnu 1 BbinageHune ocaakos. [Npu 3TOM M3 OKEAHOB UCNapsSETCA BOAb!
bonblue, Yem BbiNnagaeT 0CcafkoB, a Ha cylle - Gonblle Boinagaer ocaa-
KOB, 4eM ncnapseTcs Boapl. ITo HONbLLOW KPYroBOpOT.

C nomouypto xuBoro BewlecTea B Buocctepe Ha ocHoBe Kpyrosopo-
Ta armocdepb!, BOAb!, pACTBOPEHHBIX B HEN MUHEPANbHbLIX COEAVHEHWN,
T.e. Ha Ba3e abnoTn4eckoro, reonorMYecKoro KPyroBopoTa BO3HUK KPYro-
BOPOT OPraHW4ecKoro BewecTsa unu manoii, Guonornyecknin kpyroeo-
poT.

YKusas marepus - opraHnsMbl U3BNEKAKT U3 rEONOrMYEcKoro Kpyro-
BOpOTa BCE Donble 3NeMeHTOB, CNONb3YIOT UX B CBOEN XU3HERERTEb-
HOCTY U 9TU 3MEeMEHTbI BCTYNaloT B HOBbIA, BUONOrMYEcKUin KpyroBopoT.
MNpu aToM BaXHbIM MOMEHTOM SBNAETCA CUHTE3 U pa3pylleHne opraHu-
YeCKUX cCoeguHeHun,

leonornyeckomy kpyroeopoty Heobxoaumo o 50%, a Guonornyecko-
My Bcero 0,1- 0,2% conHeuHoNn 3Heprun. HecMoTpsa Ha Re3HauuTensHoe
KONM4eCTBO 3HEprun, B HUONormyeckom Kpyrosopote co3gaércs nepeud-
Has npoaykums B Buocdepe.

B 6uocdepe xuMuyeckue aneMeHTbI NOCTOAHHO LMPKYNUPYIOT, nepe-
X048 U3 BHELUHEN CpeAbl B OpraHu3mMbl 1 o6paTHO BO BHELWHIOK cpeay,
YTO Ha3blBaeTC BMOXMMUYECKUM LIMKIOHOM, 3TO KPYroBOpPOT KUCNopoAaa,
yrnepoaa, Boabl, a3oTa, ocdopa, cepbl U ApYrux aNemMeHTOB.

Mwurpauuio BelecTs B HUoNoruHeckom LiMKne MoXHO paccMoTpeTb Ha
Npumepe yrnepoaa. Tak, pacTeHun - cukcauma CO, B npouecce ¢oTo-
cuHTesa - u3 CO, n H,O obpasyiotca yrnesoasl v eeiceoboxaatotes O, -
0bpa3oBaHHble yrneBoabl NOTPEBNAIOTCA XUBOTHBIMY - NPU ObIXAHUN XK-
BOTHbIX, Bbigensetca CO,.

OTxuBLLINE PACTEHUS U XUBOTHbIE Pa3NaraloTcs MUKPOOPraHu3mMamuy,
T.e. yrnepoa MEpPTBOrO OpraHn3ma pasnaraeTcs MUKpPOOpraHn3mamu, B
peaynsTare 4ero OH OKUCNAETCH U CHOBA NonagaeT B atmocdepy.

Kwucnopog atmocdepsl Hakonnex 3a cuéT dotocuHTesa. [pyron vc-
TOYHUK - U3 MONEKY BOAbI.

Konu4ecteo monekyn kucnopoaa BblaensiemblX 3ené€HbiMn pacTte-
HUSIMK, NPONOPLMOHaNLHO KonnvecTsy monekyn CO,. BolaenenHbin O,
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UCNONb3yeTCs Ha OKUCIIEHNE YINepoAa U AbixaHWe OpraHu3mos, a onpe-
OenéHHas YacTb ero ocTaéTcs B atMocdepe. Becb HanuyHbIM 3anac ceo-
BogHoro kucrnopoaa B atmocdepe oueHvsaetcs B 1,6*10'° T, 3enéHbie
pacTeHus mMoryT soccosaath ero 3a 10 000 ner.

>Xueoe BeecTBo cNocobHO HakannueaTb B CBOEM Terne onpeaenéH-
Hble 3MeMeHTbl U3 OKpyXarLwen cpedbl. Tak, BOQOPOCNU HaKannueaoT
00 10% marHus, B pakoBuHax 6paxuonog npumepHo 20% docdopa, B
cepHbIx Hbaktepusx - 4o 10% cepbl. MHOrMe opraHnM3mbl KOHUEHTPUPYIOT
Kanbuuil, KpeMHUIA, HaTpUi, nog u T.4. XXuBoe BeLecTBO akTUBHO yva-
CTBYeT B npoueccax nepemMeLleHuns, murpaumn atomos B buocdepe ye-
pe3 bonbluve u Manbie KpyroBopoThbl.

[ns kaxaoro XMMUYECKoro anemMeHTa XxapakTepHbl CBOU CKOPOCTU MU-
rpauuu B mansix 1 6onblunx umknax. Tak, Hanpumep, Beck O, aTMocce-
pbl NPOXOAUT Yepes XUBOE BELLECTBO 3a 2 Thicauk ner, a secb CO, - 3a
300 ner. pyrue anemMeHTbl - 3Ha4MTENbHO BbICTpEE.

JTio6on Manbin Guonoruyeckuit KPYroBopoT XxapakTepu3yeTcs MHOro-
KpaTHbIM BKIIOYEHUEM aTOMOB B TEMO XUBbLIX OPraHn3MOB U BbIXOAOM UX
B OKPYXaloLylo cpegy, OTKyAa OHW BHOBb MCNONb3YIOTCA OpraHnamamu.

Buonoruyeckuit KpyroBopoT XapaKkTepusyeTcsi Cneayiowmmn nokasa-
Tensamu: 1) @MKoCTb HUONOrUYECKOro KpyrosopoTa - 3T0 KONUYECTBO Xu-
MUYECKMX 3NEMEHTOB, HAaXOASALUXCS OAHOBPEMEHHO B TENE XUBOIO Be-
uwiecTea B AaHHOW aKocUCTEME; 2) CKOPOCTb HMONOrMYecKoro KpyroBopo-
Ta - KONUYECTBO XWUBOIO BelecTBa, obpasylolieecs U pasnararouieecs B
eaVHULY BpemeHu.

CkopocTb BUonornyecknx KpyroBopoT Ha cylle - rofbl, AECATKU NeT, a
B BOOHOWN cpeae - HECKONbKO AHEN unu Heaenu.

CKOpOCTU BCex LMKNOB OTAeNbHbIX aneMeHToB B Buoccdepe TecHew-
wuM obpasom cBsidaHbl Mexay cobon.

10.2. CTABUTbHOCTb BUOC®EPDI

Buocdepa - orpomHas U cnoxHas akocuctema, pabotawuwias Ha
OCHOBE TOHKO perynsiuum e€ yacTei U npoLeccos.

CrabunbHocTs Brocgepbl 0OCHOBaHa Ha pasHoobpasun Xmnebix opra-
HU3MOB, OTAENbHbIX IPYNM, BbIMOAHSAOWMX pasnnyHblie yHKLMW B noa-
AepxaHun obwero NoToKka BewecTB U pacnpeaeneHnyt aHepruum, YTo Bo
B3aUMOCBA3U OMOreHHbIX 1 abuoreHHbIX NpoLeccos.

B Buocepe 4eicTBYIOT CMOXHbIE CUCTEMbI 0OpaTHbLIX CBA3EN U 3a-
BucumocTten. HaunHas ¢ kembpus - nocnearne 600 MNH. neT xapakrep
OCHOBHbIX KpYyroBopoToB Ha 3emre CywlecTBeHHO He u3meHuncs. Ho
npousownu yHaaMeHTanbHble reoXMMMYeckne Npouecchl, Xxapakrep-
HbIE U ANSA COBPEMEHHON 3noxu: Hakonnexue O,, CBA3bIBAHWE UHEPTHO-
ro a3oTa; ocaxgeHue kanbuusi; 0bpasoBaHne KpEeMHUCTbIX CnaHues,; oT-
NOXEHMNE XENe3HblX U MapranueBbiX pya U CynbdaTHbIX MUHEPANOB; Ha-
konnewue occopa u T.4. MeHsnacb NULLib CKOPOCTb 3TUX MPOLIECCOB.

Macca xuBoro BewecTsa ocTaBanacb NOCTOSHHOW C kapboHa, T.e.
Buocdepa c Tex nop noaaepxusBaert B onpeaenéHHOM pexume KpyroBo-
pOTbI, UTO CBA3aHO C AEATENBHOCTLIO XKMBOrO BellecTBa, obecneunsato-
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ujas onpeaenéHHyo CKopoCTb (hnKCauMm CONHEYHOM aHepruu u obpaso-
BaHWA OpraHNYeCKUX aToMOB.

>KusHb Ha 3emne cama cTabunmanpyeT ycnosus CBOEro CyLLECTBOBa-
HWUS 1 XU3Hb pa3BuBaeTcs BeCKOHEMHO JoNro.

OpHako Ha NOBEpPXHOCTHble o6onoukn 3emnu AencTeyeT Yenoseye-
CTBO C €ro couuanbHbiMi 3aKOHAMWU Pa3BUTUA U MOLLIHOWM TEXHUKON. Ye-
NOBEYECTBO UCTIONb3YET pecypchl Buocdepbt, yCKOPAET reoxummuyeckue
npeobpa3oBannua NPUpPoAbI.

Uenose4yeCcTBO HaHeCno OrpoMHblt ywepb npupoae: wvctpebnser
neca, nactbuwa, dpnopy u cayHy, 3arpasHsaeT Bo3ayx, soay v nousy. 3a-
Aauqv 3KONoruu - nsydeHne perynaTopHbix npoueccos B 6uocdepe.

OBOMIOUNS OPraHNYeCcKoro MuMpa Ha NNaHeTe npowna B HEeCKONbKO
atanos. [Nepsbiii 3Tan - BO3HUKHOBEHWE BMONOTrMYECcKoro KpyroroBopoTa
v Buocdepbi; BTOpor - hopMUPOBaAHNE MHOTOKNETOYHbLIX OPraHU3MOB U
YCINOXHEHUE LIMKNIMYECKON CTPYKTYPbI XWU3HU. 3TK ABa 3Tana HasbIBaloT-
cst GuoreHesom. TpeTui atan - 3To NOSIBNEHUE YenoBeveckoro obulecTsa,
noa BNUSIHUEM KOTOPOro NPOUCXOAUT AanbHenlwas asonouus Guocde-
pbl U NpeBpalleHne eé B cdepy pasyma - Hoocdepy.

B./A.BepHaackwit ykasbisan, uto 6uoctepa XX Beka CTaHOBUTCS HO-
occepon, co3aaBaEeMon POCTOM Haykv U coumarnbHbiM TpyaomM. OH cun-
Tan, 4YTo YENOBEK - XXUBOW OPraHU3M, XXUBOE BELECTBO, U OH BbINOMHSA-
eT onpeaenénHyio dyHkuui buocdepsl. OH YacTb CTpoeHus Buocdepsl.

B obuux yeprax npespauieHme Guocdeps! B Hoochepy MOXHO npea-
cTaBuTb cnepyrowmm obpasom: 1) B Hayane yenosek Bpan y Guocdepsl
CpeAcCTBa K CyLleCTBOBAHWUIO U OTAaBan e obpatHo To, 4To B Buocoepe
MOrNU UCNONbL30BaTh APYrMe OpraHuambl. 3T1a AEATENLHOCTb YenoBeka
HE3Ha4YUTENbLHO OTNUYanacs OT APYIMX OpPraHu3moB; 2) C Pa3BUTUEM Ye-
noseyveckoro obuiecTsa YenoBek oka3biBaeT pa3pyluuTensHOe AENCTBUE
Ha Buocdepy, He yunTbiBas 3aKkoHbl NPUPOAL!; 3) B COBPEMEHHBLIX YCNO-
BMAX YENOBEK yXe 0Co3HaBan CBoM OTpuuaTtenbHble 4eiCTBUA U OH AoN-
XXEH CUMTaTbCA C 3aKOHaMW NpUpoabl U e€ BO3MOXHOCTAMY; 4) Npy nepe-
xoae buocdepbl B HooChepy HENOBEK AONXKEH HAayYUTLCA CO3HATENbHO
perynuposarts B3aMMOOTHOWeEHUA obuiecTBa U npupogsbl; 5) Tonbko Le-
necoobpasHasi, co3HaTenbHas U NNaHOMEPHas AEATENbHOCTb YeroBeka
MoxeT obecneunTb rapmoHuueckoe paseuTue npupoabl M obuwlecTea He-
orpaHvdeHHoe Bpems.

Ecnu Mbl XOTUM XUTb B MUpe CbiTbiMK, Be3 Bonesxeit, NUTb YUCTYIO
BOAY, AblLLATb YUCTLIM BO34YXOM, BUAETL BOKpYr cebs 3eneHb, Mup pac-
TEHUI 1 pasHoobpasune XUMBOTHOro MUpa, TO Ham HeoBX0AUMO NOHATL 3a-
KOHbI NPUPOABI U NPUHATL €€ YCNOBUSI.
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Il PA3OEN.
HOBbIE HAMPABITEHUA SKONOIruun

NPEANCNOBUE

Okonorus - cuHTeTUdeckast Buonoruueckas Hayka O B3auMOOTHOLLe-
HUSIX MEXZY XUBbIMU OpraHu3mMamu n cpefov UX o6uTaHusi. SKOMorus oT-
HOCUTCA K uncny yHAaMeHTanbHbIX U BbICTPO pa3BMBaIOLLUXCS OTpac-
new Guonoruu, uccnepyoWwmx yHaameHTanbHble CBOUCTBA XU3HU Ha-
AOPraHU3MeHHOro ypoBHA opranusauuv npupoabl. OCHOBHOM npeameT
3KONOrUN - U3yyeHWe COBOKYMHOCTU XMBbIX OPranu3mMoB, B3auMoAei-
CTBYIOLWMX ApYr C Apyrom u obpasyiowmx C okpyxalouwen cpegon eau-
HYIO CUCTEMY, B KOTOPOW NPOUCXOAUT Npouecc TpaHcdopmauum dHep-
MU 1 BelecTBa. 3KoNorus - 3to unocodua eCTeCTBEHHBIX U ryMaHu-
TapHbIX Hayk.

B pesynbrate CTpEMUTENbHOrO pasBUTUS NOTPeBHOCTEN NpakTuku,
0C06EeHHO CBA3aHHbIX C peLUeHUeM 3konoruyeckoro obpasosaHus n Boc-
nNUTaHWA Hacenexus 8 06NacTu paunoHanbLHOro UCMONb3OBaHWA NPUPOA-
HbIX PecypcoB U OXpaHbl OKpyxaiollei cpeabl, 06ycnoBneHHbIX Hay4YHo-
TEXHWYECKON pEBONIOUMEN, UHTEPECHI COBPEMEHHOWK NPUKNAAHOW 3KONO-
rMn BbILWNW AANEKO 33 €€ 3aKOHHbIE 3KOMorMyeckue rpaHunLbl. 3ToT npo-
Lecc conposoxgaeTcs obpa3oBaHneM BCE HOBbIX Pa3fenos, B HaCTHO-
CTW: peruoHarnbHas 3KONMOrUs, IKOMOrvs ropoaa, 3KOMNOrus BoAb!, IKONo-
rMs Bo3ayxa, akonoruyeckas 6e3onacHoCTb, IKOOrM4eCKUn MOHUTOPUHT
NPUPOSHON Cpeabl, 3KONOrn4Yeckas 3KCnepTu3a, IKONOrMYECcKiA NPorHos,
6uoakonorusi, aKoKynbTypa, rnobanbHas 9KONOrus, 9KONOIrMs YenoBeka,
yuyeHue o buoccepe, pagmoIKoNorusi, KOCMUIECKas 3KOMOMMA U MHorue
apyrve, KoTopble B CBOEM COBOKYNHOCTU SIBNSIOTCA OCHOBOW 3KoMoruye-
ckoro ob6pasoBaHUs U BOCNUTaHMUA yyauwmxca B obnactu oxpaHbl Npupo-
Abl M NPUPOAONONb30BaHUS.

MMABA 11.
3KONOrMYECKUA MOHUTOPUHI NPUPOAHON CPEQLI

YenoBe4ecTBO NOCTOSIHHO BENo HabnogeHwe 3a COCTOSIHWEM npu-
pPOAHOW Cpeabl, USMEHEHUE €€ NO Ce30HaM roga v MHOrMe 3HalT, Koraa
BbINAAET CHer unu korga bynet HabnoaaTbcs HaBogHeHwe v T.4. [Moaob-
Hble HabnogeHus sBenucb Ao Apuctortens u nocne Hero. O npupoaHon
cpeae v ee COCTOSIHUM XOpoLWo 3Hanu Ans-Xopeamuin, Axman, daproqvn,
Aby Hacp ®apobuit, Aby PainxoH BepyHuit, 5obyp u mHorve apyrue se-
nukue yyeHble. [Jaxe O COCTOSHUW NPUPOAHON Cpefbl 3Hanu AexkaHe,
OHUW Naxanu 3emMnu, opoLiany CBOMW KynsTypbl U FOBOPUNK: “3TOT rof - rof
NLEHULBI” UNK “3TOT rof - rof, 0BOLLER”, UnK “3TOT roa, - roa xnonka” u T.4.

M3meHeHue cocTosiHue NPUPOAHON Cpeabl MOXET ObiTb KOPOTKUM UNU
anutensHeiMu. Tak, Hanpumep, B8 2001 rogy Ha Tepputopun Ysbekucra-
Ha Habnioganack 3acyxa, Torga kak Ha Tepputopun Cubupu - HasoaHe-
Hue, YPOBEHb MHOIMMX pek nogHancs Ha 1,5-2 m. Ewe npumep, BO MHO-
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rux ctpaHax Esponbl B koHue 2001 roaa un B Hadane 2002 roga Bbinano
OrpOMHOE KONWUYECTBO cHera, aaxe Mpeumns u Typuus Gbina nog cHerom.

B koHue 2006 roga B MHoruMx crpaHax Esponbl Habnoganock HaBo-
AHeHve (Pymbinus, MNonblwa), B bpasunuu sbinan cHer, B Hadane 2007
roaa Anokna nocTtpapana oT CHera.

WHopmaLuma 0 COCTOSHUA U U3MEHEHUSX OKPYXalotlleh NpUpoAHOA
cpeab! UcnonbayeTcs Yenosekom aAasHo. Bonee 100 neT BegyTcs Habno-
AEHUA: KpUnorudeckue, IMMHONOrnYeckue, ceicMnyeckue, MeTeopono-
rmyeckue, heHonornyeckme u ap.

B nocneaHwe rogel B MUpe BO3pocno Bo3aeNCTBNE HYenoseka Ha OKpy-
XKatoLLyio cpeay M BbIACHUNOCK, Y4TO BECKOHTPONbHaNA aKkcnnyaTauvs npu-
poAb! MOXET NPMBECTM K BECbMa ONacHbIM, kKaTacTpoduyeckum nocnea-
cTBusiM. B cBasu ¢ 3TuMm, Bo3HMKNa HeobxoguMocTb B geTanbHow uHdop-
MaLMKn O COCTOSHUK OKpYXatoLen NpUupoaHon cpeasl (puc.15).

Wichapmapiorian cucrenm YnpaBneHue
MaHTOpVHA

Oq:El;a ip

Hefniqoetve ¢
~ lectecseHHoro| [AcnpaBneHune
COCTORHWUA KayeciBa
@ Q/I/ cpeAb
MporHos OueHKa
6CTeCTBE€HHOTO ;> u
COCTOAHMA NPOrHO3Npyemoro
cpeabl COCTOSAHMS
L
CoobBueHue [MTpUHATHIE
MWHpopmayum MEpbl

Puc.15 Nudopmaumna o npupogHoii cpeae.

EcTecTBeHHbIE U3MEHEHNA COCTOSHUSA OKPY>XXaloLWen NpupoaHoN cpe-
Abl 6bIBAIOT KPATKOBPEMEHHBIMU U AnuTensHbIMU. OHKU M3y4aloTCa reo-
rpacduyeckummn crnyxbamu. Kpome Toro, Bo3Hnkna HeobxoanmocTb B op-
raHusauuy cneuuanbhlbix HabnogeHun 3a N3MeHEHMEM COCToAHUA Buo-
chepbl NOA BNUAHMEM YENOBEHECKON AEATENbHOCTW.

HabnioaeHune 3a anemeHTaMu okpyxatoLLein NpUpoaHONA cpeabl B NPO-
CTPaHCTBE U BO BPEMEHU C onpeaenerHbiMIK Uensimu ObIno NpeanoxeHo
Ha3biBaTb MOHUTOPUHIOM.
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MoHATUE TepMKUHA MOHUTOPUHIA. MOHUTOPUHI - KOMNNEKCHasA cucTe-
Ma HabnaeHni, OUEHKWM U MPOrHO3a M3MEHEHUA COCTOSIHUS OKpY»Kato-
e cpeapl No4 BAMAHUEM aHTPONOrEHHbIX (hakTOpOB.

TepMUH “MOHUTOPUHI" nosiBUNCS neped nposegeHueM CTOKronb-
mckol koHdpepeHunn OOH no okpyxawwei cpepe (5-16 unwoHs 1972
roaa). NepBble NpeanoXeHns No NOBOAY TakoW cuctembl Boinu paspabo-
TaHbl 3KcnepTamu cneunanbHon komuccun CKONME.

TepMuH “MOHUTOPUHI" NOABWUICS B NPOTUBOBEC TEPMUHY “KOHTPONb”
oT chpaHuy3ckoro cnoea controle - HabniogeHue, TpakToBKa KOTOPOro
BKIIOMAET He TOoNbKO HabniogeHue u nonyvexne MHopmaymu, Ho U ane-
MEeHTbI aKTUBHLIX AEACTBUIA, aNeMeHTLI ynpasrneHus. K cnoey “moHuTo-
puHr" ctanu fobaBnsTh “3KONOrMY4ecKnin” - CO CMbICIIOM KOMMNEKCHOro
HabnoAeHUs 3a OKpyXakLen cpeaon.

Ha nepBom MexnpasuTENbCTBEHHOM COBELUaHUW N0 MOHUTOPUHIY
(1974) 610 noctaeneH sonpoc 06 “3konoruyeckom”, “HayyHOM” MOHM-
TOPWHre.

OCHOBHbIE MONOXEeHUA U Lenu nporpaMmmbl rmobanbHon cUcTembl
MOHWTOPUHIa OKpyXalolen cpeabl 3aKio4alTCa B YAENEHUU BHUMAa-
HUA NpegynpexaeHuam o6 M3MeHeHWUAX B COCTOSIHUM NPUPOOHON Cpe-
Abl, CBA3aHHbIX C 3arpsi3HEHUEM, U npeaynpexaenune ob yrpose 3gopo-
BbIO YENOBEKA, Yrpo3e CTUXUAHbLIX BEeACTBUA U APYTUM 3KONOTUHECKUM
npobnemam.

Llenvu MoHuTopuHra npupoaHon cpegbl. CyulHOCTb 3KOMOrMYecKoro
MOHUTOpUHIa NOHUMAETCA U ONpeaensieTcs Yepes Lenu CMCTemMbl CooT-
BeTcTBytowmx cnyxb Habnioaexun (AdaHackes 1 gp. 1998):

a) HabnopaeHne 3a HUNUECKUMU, XUMUYECKUMU 1 Buonorndeckumm
npoueccami, RPOUCXOAALLIMMU B OKPYXaloLlen cpeae; 3a ypOBHEM 3a-
TPSI3HEHWUA BO34yXa, MOYB, BOAOEMOB U UX BIUSHWAS HA PACTUTENbLHbLIA U
XUBOTHbIA MUP, @ TaKKe Ha YEenoBeka,

6) oDecneveHne COOTBETCTBYIOLMNX OpraHU3aumui U HaceneHun TeKy-
Wwer N 3KCTpeHHOoW UHOpMaLumen 06 n3MeHeHUAX B okpyXalowwen npu-
POAHON cpeae, a Takke npeaynpexaeHue u NporHo3npoBaHne ee CocTo-
AHUA, KOTOpOe ByaeT OCyLLeCTBNATLCA CneynanbHbIMA opraHamu B 06-
nacTu oxpaHbl Npupoabl.

11.1. ONPEQENEHME MOHUTOPUHIA OKPYXXAIOLWEW CPEQLI

CMmbicnoBoe onpeaeneHue 3KONOrM4eckoro MOHUTOPUHIA - 3TO KOM-
NNeKCHoe MeponpusTUEe, HanpasneHHoe Ha onpeaeneHue COCTOAHWUA
6uocdepbl 1 cneasilee 3a HapyLLEHUAMY 3KONOMMHECKOro pasHOBECUSA
nNpupoaHOA cpeabl.

OCHOBHBIMM 3aJa4amu 3KONOrMYECKOro MoHUTOpuHra sisnsiTca: 1)
opraHusauua cuctTemMaTnyeckux HabniaeHWi 3a COCTOSIHUEM N N3MeHe-
HUEM CTPYKTYpbl Guocdepbl; 2) OLieHKa U3MEHEHWIA 1 MPOTHO3 COCTOAHUA
npupoaHou cpeasl; 3) BbisBneHne pakTopoB U UCTOUHUKOB aHTpPOMNOreH-
HbIX BO3QeNCTBUW; 4) onpeaeneHue TEHAEHUUA B MU3MEHEHUN COCTOAHUSR
6uocdepbl (M3pauns, 1984).

MMasHble HanpaBNeHUa MOHUTOPMHra. [MaBHble HanpaBNeHUs MOHU-
TOPWHra BbITEKAIOT U3 BblleyKa3aHHbIX 3a4ad T.e. 3To: 1) HabnoaeHue 3a

102



dakTopamu, BO3AENCTBYIOLMMW Ha OKPYXaIOWYIO NPUPOAHYIO cpefy U
3a COCTOSIHMEM Cpeabl; 2) oueHKa PakTUYECKoro COCTOAHUS NPUPOaHON
cpeabl; 3) NPOrHO3 COCTORHUA OKPYXatoLLeh NPpUPOAHON Cpeabl U OUeH-
Ka 3TOro COCTOSHMUSA.

Taknum ob6pa3oM, MOHUTOPUHSF - 3TO cUCcTeMa HabnwaeHWI, OLEHKU K
NporHo3a COCTOAHUA NPUPOAHON CPeAbl, HE BKMIOYaLan ynpasneHue
ee Ka4yecTsoMm.

Tunbl MonWTOPYHIa. MNPHUHATO BbIAENATE CNeaylolmne TUNbl MOHUTO-
puviHra: rnobanbHbein (BuocdepHsln), reorpadnuyecknii, MOHUTOPUHI aH-
TPOMOreHHbIX N3MEHEHWUN, MOHWTOPUHI OKeaHa, 030HOCKEpPbLI, MOHW-
TOPUHT NO DU3NYECKUM, XUMUYECKUM, OVMONOrMYyeckum nokasarensm,
MeanKo-61Monornyecknii MOHUTOPWHT, KNUMaTuyeckuin, Buonoruyeckun,
aKonornyeckn, GOHOBLIN, aBUALMOHHLIV, ©a30BLIN, AUCTAHUWUOHHLIN,
MMMaKTHbIA, KOCMUYECKUA, OKpYXaltoWUi, pervoHanbHbii, HauuoHanb-
HbIA, MeXAYyHapOAHbIW, NOKaNbHbIA MOHUTOPUHI UCTOYHUKOB 3arpa3He-
HUSA, MOHUTOPUHI ropoaa, atmocdepsl, BOAHLIX 06BEKTOB U T.4.

Mpu opraHusaumy MOHUTOPUHIA BO3HUKAET HEOBXOAUMOCTL pelue-
HUSR HECKOMNbKWX 334349 Pa3HOro YPOBHS:

1) Ha NnepBOM ypOBHe rMasHoe BHUMaHWe yaenseTca HabnioaeHwo 3a
COCTOSIHUEM OKpYXaloLLei cpeabl U ee BNUAHUA Ha 300POBbE HACENEHUS
(opranusylotcs HabniogartensHble NOCTbl U CaHWUTapHO-rUrneHuyeckue
cnyx6bi);

2) ocHOBHbIM 0ObEKTOM HabnogeHU W KOHTPONA BbICTyNaKlT
NPUPOAKO-TEPPUTOPUANEHBIE KOMINFEKChI;

3) HabnioaeHus 3a robanbHbIMKW NapamMeTpaMuy OKpyXarLlein cpeabi
C Lienbio OUEHKN NOCNEACTBUIA AEATENBHOCTU YenoBeKa.

ObbekTbl _MoHWUTOpUHra, OBbeKkTaMu MOHWUTOPUHIa SIBMKIOTCA NpU-
3EeMHbIVi CNON BO3AYXA, NOBEPXHOCTHbIE U NOA3EMHbIE BOAbI, NPOMbILL-
NeHHble U BblToBbIE CTOKW, PaAMOaKTUBHOE WU3Ny4YeHue, UCHE3IHOBEHWEe
BU/I0B pacTEHUN W XMBOTHbIX, NPUPOAHBIE 3KOCUCTEMBI, arpO3CUCTEMSI,
NecHble 3KocucTeMbl, atmocdepa, rmapocdepa, aHaocdepa, NOYBEH-
HbIY NOKPOB, PACTUTENLHBIA U XXUBOTHLIA MUP.

XapakTepucTka OCHOBHbIX TWUNOB MoHuTopwHra. [lpu cyuiecTso-
BaHWM MOHWUTOPUHIa CocTosiHuA Buocdepbl Heobxoanmo opraHn3osaTh
ceTu HabnoaeHnn Hanbonee BaxHbiX hakTOpOB BO3AENCTBUS, NoKa3a-
Tenen cocTosiHus cpepbl. HabnioaeHus ocyllecTBNSIOTC] Ha MMNaKT-
HOM, permoHansHom u cdoHoBoM “6azoBoM” ypoBHax.PoHoroe rnobans-
HOoe CocTosiHMe Buocdepsb! nsyvaeTcs Ha POHOBbIX “6a30BbIX” CTaHUMAX,
Ha 6a3e BuocdepHbIX 3anoBEeAHUKOB.

py knaccudukaMm U xapakTepucTUKe CUCTEMbI MOHUTOPUHIA Le-
necoobpa3Ho BbiAENUTb NOACUCTEMY HabnAeHW (OLEHKU K NPOTrHO3)
3a peakuuen OCHOBHbIX cocTasnaowmx buocdepbl: abuotTnueckui (reo-
buranyeckuin) n Buotudecknin (BoNorMYEcKUin) MOHUTOPUHT,

[e0(hpn3N4eCcKnini_MOHUTOPUHE OXBAaTbIBAET peakuun abuoTuueckmx
cdakTopos cpeabl 0T MUKpPODOB BNNOTL A0 peakuuv v onpeaeneHus co-
CTOSIHUR KPYMHbIX CUCTEM - NOFOAbI U KNumara: 3arpsisHeHne u MyTHOCTb
aTMocdeps!, MeTeoponoruyeckue U rmaponorMieckue XxapakTepucTuku
3emnu. Kpome Toro, clofia OTHOCUTCA U MOHUTOPUHT Pa3NNYHLIX 3NeMeH-
TOB HEXVUBOW NPUPO/bI (KOHCTPYKLNA, 30aHWUIA, CO3AaHHbIX YENOBEKOM).
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Buonoruueckuini MOHUTOPUHI - 3TO HabngeHWe u onpeaeneHue co-
CTOSAHUSA ByuoTUYEeCcKon YacTn Buocdepsl, ee OTKNUKa, peakunn Ha aHTpo-
noreHHoe BO3aeicTBMe, onpeaeneHve OYHKUUMA U CTPYKTYPbl COCTOAHUS
1 OTKITOHEHWS 3TOW PYHKLUMW OT HOPMAribHOTO €CTECTBEHHOIO COCTOSAHUA
Ha pa3sfMuYHbIX YPOBHSX: MOMEKYNSIPHOM, KNETOYHOM, NMONYNSALNOHHOM,
61OUEHO30M 1 3KOCUCTEMHO-NarawadgTHoM. HabroaeHus 3a cocTosHU-
eM Bruocepb! C NOMOLWBID BUONOrMYECKNX UHANKATOPOB.

Buonormyecknii MOHMTOPWHE BKIKOMAET creayowme Buabl Habnoae-
HuiA (U3pannb, 1984):

1) 3a COCTOSIHMEM 3[0pOBbS YENOBEKA, BO3AENCTBUEM OKpy>Xalowien
cpeabl Ha Yyenoseka (Meanko-6MoNoruYecknii MOHUTOPUHT);

2) HabnoaeHus 3a BaXkHENLWIMMU BUOLEHO3HBIMK U 3KOCUCTEMAMU C
TOUKN 3peHust 6ONbLUOH XO3RUCTBEHHOW LEHHOCTH (Hanpumep, apyoBbie
neca, cakcaynbHWKM, LeHHble Buapbl peib B 03epax);

3) HabnwaeHus 3a Haubonee YyBCTBUTENbHLIMU BUAAMW PACTEHUA K
KWUBOTHBIX K BO3AENCTBUIO ABYOKUCHK Cepbl, KUCMOTHBIM A0XAAM, K cOpo-
caM CTduHbIX BoA (Hanpumep, BbicbixaHue neca B EBpone, rubens mop-
ckux 3eesq B CeBepHom mope, u rubens rugpobuonToe B o3epe baiikan
v B Apane n o3epax lNpuapanss.

4) 33 NONynsIUUSIMU UHAMKATOPHLIX BUAOB BOAOPOCHEN No onpeaene-
HUIO Ka4yecTBa BoAbl, B BO4OEMAX U COCTOAHUSA NLLIANHKUKOB NO onpeae-
NEHUNIO COCTOSIHNA U CTEMNEHW 3arpPsi3HEHHOCTU BO3AYXa,;

5) HabnogeHue BO3MOXHbIX M3MEHEHUIA HAacNeACTBEHHbIX NPU3HAKOB
Yy pasnuuHbIX BUAOB PacTeHUA U XUBOTHBIX, B TOM YUCne Yenoseka- aTo
rEHETUHECKUNA MOHUTOPUHT.

BUonoruieckuini MOHUTOPHUHI HaNpaBieH Ha BLISBNEHNE U OLEHKY aH-
TPOMOreHHbIX M3MEHEHUI, CBA3aHHbIX C U3MeHeHueM 6uoTel, Buonornye-
CKMX CUCTEM, Ha OLIEHKY COCTOSIHUS] 3TUX CUCTEM:

- NPOAYKLMS BCEX OCHOBHbIX 31IEMEHTOB, 3BEHBEB rpachuiecKon uenwu:

- COOTBETCTBWE BbICOKOW Buonormveckon NpoayKTUBHOCTY,

- CTabUNLHOCTL CTPYKTYPbl U PasHOPOAHOCTL OTAENbHLIX Tpoduye-
CKWX YPOBHEMW;

- CKOpPOCTb NpoTekaHus obmeHa BELeCTB U 3HEeprun B aKoCUCTeme,
Xapaxkrepu3ayoujas BO3MOXHOCTb OUONOrU4eckoro CamoouunLLeHUs Cu-
CTeMbI.

K ¢yHKUMOHanNbHBIM NoKasaTensm 61MonorniecKkoro MOHUTOPUHra oT-
HOCUTCS:

- nokasarenwu pocTa (T.e. NpoAYKTUBHOCTH);

- nokasartenw TpaT (OblXxaHue, NPWKU3HEHHOE OTHYXAEHNe opraHuye-
CKOro BeLWecTBa 3a CHET Bbinagenun);

- noKasaTenu cocTosiHuA (noTpedbneHue u ycBoOEHUE NULLKM, CKOPOCTb
KpyroBopoTa pasfiudHbIX 3NIEMEHTOB B 3KOCUCTEME).

Mpwn opraHusaumu BUOMOHUTOPUHra 3a coctosiHuem 6uotel ocoboe
BHUMaHue HeobxoanMMo yaensaTh:

- kone6aHusm oben YUCNEHHOCTY NONYNALUMK,

- U3BMEHEHUSAIM B BO3paCTHOM ¥ NONEBOM COCTaBe NONynALUK,

- U3MEHEHUIO NONEBbLIX NPOLIECCOB U MHTEHCUBHOCTU Pa3MHOXEHUS,

- UBMEHEHWIO NPOAYKTUBHOMO UMKNa;

- U3MEHEHUIO B 3MOPUOHANLHOM U MOCTHATaNnLHOM pa3BuTun.
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B Buonormyeckom MOHWUTOPUHre Gonbuioe 3HavyeHue umeer BuoTe-
CTUPOBaHWE U UCNOMb30BaHUE YyBCTBUTENbHLIX K BO3AENCTBUIO BMAOB
ONs BbiAENeHUsl aHTPONoreHHbix achekTos.

MOHUTOPUHI B pa3anu4HbIX Cpeaax BKAYaeT:

- MOHUTOPVHT MPU3EMHOIo CNos atMmoctepbl U BepxHeln atmocdeps!;

- MOHWTOPWHT aTMOCEPHBIX 0CaAKOB;

- MOHWUTOPUHI rnapocdepbl - NOBEPXHOCTHbIX BOA Cylun (pek, o3ep,
BOAOXPaHUNNLLY), BOA OKEAHOB K MOPEW, NOA3EMHbIX BOA,

- MoHuTOpUKHr nuTOCEpbI - NOYBLI;

- MoHWUTOpUWHF aTMOCcdepbi, okeaHa, kpuocdepbl.

Cucrema MOHMTOPUHIa No hakTopam U UCTOYHWKaM BO3AEWNCTBUA Ae-
nnTes:

MOHUTOPUHT (haKTOPOB BO3AENCTBUA - 3TO MOHUTOPWUHI Pa3rMuHbIX 3a-
rPS3HEHUN  (XMMUYECKO-TEXHUKO-TEXHONOIUYECKUX, CeNbCKOXO3ANCTBEH-
HbIX) U ApyTUX (hakToOpoB BO3AENCTBUA (INEKTPOMArHUTHOE N3NyuveHue,
Tenno, WyMbl) Ha COCTORHWE NPUPOAHON cpeabl. 3aech K BpeaHbiM hak-
TOpaMm BO3AENCTBUS OTHOCATCA Haubonee CTOMKME M NOABUXKHBLIE TOKCU-
Yeckue BewwecTBa U UX NPOAYKTbI, PAANOAKTUBHbLIE U30TOMbI, MPOMbILLNEH-
Hbl€ U CENbCKOXO3ANCTBEHHbIE BIGPOCH! U CTOMHBIE BOAbI. [103TOMY Heob6-
XOAVMMO OpraHu3oBaTb NOCTOAHHBIM KOHTPOMb U HabntoaeHe 3a NCTOMHU-
Kamm aTux hakTopoB U CTENEHAMMW BO3AEWCTBUSA UX HA CPEAY XKU3HM.

MOHUTOPUHI NCTOMHMKOB 3arpsi3HEHUs OKpyxatowen cpegbl. MoHK-
TOPVHI UCTOYHMKOB 3arpsisHEHUS NPUPOAHOW CPEAbl CBA3aH W OXBaTbl-
BaeT npeabiAyLIMN TUN MOoHUTOpuHra. OaHako, MEET ceok cneumdn-
Ky, T.€. Cpean UCTOYHUKOB 3arpsi3HEHUA BbIAENAKTCA: TOMEYHble CTaum-
OHapHble (HanpuMmep, 3aBoackue TpyObl), TOMEUHbIE NOABUXKHbIE (TpaHC-
nopT, CaMoneTbl), U NPOCTpaHCTBEHHbIE (MNOWAAHLIE) CEenbCKOXO3AN-
CTBEHHbIE NONA C BHECEHWEM XUMUYECKUX yaobpeHun uctouHuku. Bol-
6pocki 3arpasHAKLWLNX BeWecTs AeNSATCA Ha Tpy TUNa: 1) npuBoaswme K
3arpsisHeHuto B rnobansHoM maclTtabe; 2) npusoasLume K 3arpsa3HeHuio
B pernoHanbHoM macwrabe; 3) npusoasLuMe K 3arpA3HEHU0 B Nokanb-
HOM macwTabe.

MpKn HaNUYWKM 3TUX UCTONHUKOB 3arpR3HEHUs, HabNKAEHNA MOXHO Be-
CTK B Toykax, Hebonbwmx nnowansx, panoHax, pernonax u B rnobansb-
HOM macwrabe. CobpaHHble MaTepuanbl o6obuialoTes No onpeaenex-
Hon cucteme. MHorga uenecoofpasHo co3faHue LeneHanpaeneHHbIX
cucTem HabnogeHWn AN pewwexus cneumanbHbiX BONPOCOB.

[nobanbHbli MOHWTOPUHL. 3TO 6a30BLIN PErMoHanbHbLIA, UMNAKTHLIA
ypOBHU HabniogeHnid 3a COCTOAHWEM OKpyXawouwen cpeabl. Tak, rno-
b6anbHoe pacnpocTpaHeHue PaavoaKTUBHbLIX BelecTs B atmocctepe U
uX BbiNageHWe no BCEMy 3EMHOMY Luapy. PacnpocTpaHeHue 3arpasHsio-
wmnx seuyects (okcuabl cepbl u dTop, Tsxensie metanns, JAT), 3akuc-
neHune BoAbl K MHOrOUKCNEHHbIE MepTBbIe 03epa 3anaaHon Esponel. [o-
paxeHune X1MBov NpUpoAb! U opralnsaumna kpynHomacluTabHblx uccneno-
BaHW TPaAHCrPaHNMYHOIO NepeHoca 3arpasHuTtenei. MexayHapoaHoe co-
TpyAHu4ecTBo B 0bnactu rnobanbHOr0 MOHMTOPUHrA.

3apauu v opranusayms rmobanbHOre MOHUTOPUHrA:

1). Opranunsaumsa paclumpeHHol cucTeMbl HabnogeHus M npeaynpe-
xaenus ob yrpose 300poBbA YenoBeka.
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2). Pesynstatel HabniogeHWn u crenexdmn oueHku mobaneHoro sarpsas-
Henusi aTMocdepbl U €0 BNUSIHWUSA Ha COCTOSTHWE KIuMara.

3). OueHka konuyecTea u pacnpeaeneHve 3arpsisHutenen duocde-
pbt, 0COBEHHO NULLEBbLIX Liene.

4). OueHka npobnem, BO3HUKAIOLUX B CBA3MN C CENbCKUM XO3AUCTBOM,

5). OueHka peakuuyu COCTORHUS Ha3eMHbIX 3KOCUCTEM Ha 3arpsasHe-
HUe OKpyXatoLen cpeapl.

6). Ouerka CTenenu 3arpAsHEHNs OKeaHa W ero BIUSIHUSA Ha MOpCK1e
3KOCHUCTEMBI.

7). Co3faHmne 1 ycoBepLUeHCTBOBaHNE cucTemMbl Habniogenvs v npea-
ynpexaeHua o CTUXUiAHbIX 6eACTBMAX B MeXAyHapogHOM MacwTabe.

PelueHve 3TUX 3afa4 OCyLLECTBNAETCA NPU YCTAaHOBNEHNE YPOBHEN U
NoTOKOB BbIBPOCOB 3arpsisHUTENEn n aHanu3oB Mexay crpaHamu, obmeH
ONbITOM MeXIYy OpraHu3auMsiMu MOHUTOPUHTA, a Takke obecnedyeHue uH-
dopmaumei B rnobanbHOM U pernoHanLHOM MacluTabe gnsa pewesns no
ynpasneHuio npu 6opsbe c 3arpasHeHnaMn.

HaunoHanbHbI MOHUTOPUHE, HauuoHanbHBIA MOHUTOPUHT - 3TO KOH-
TPONb 32 YPOBHEM 3arpsi3HEHWNs BHELUHeW cpeabl: aTMocdepbl, BOAHbIX
06bexToB, NOYBLI, PAaCTUTENBHO-KUBOTHOrO MUPA, 3a 300POBLEM 4eno-
BEKa W COMyTCTBYyKLWME rmapomeTeoponoruyeckne HabniogeHus, obe-
cneyuBalole 3auHTEepecoBaHHbIe OpraHu3auuyd CUCTEeMaTUYECKOW U
3KCTPEHHOW MHpopMaUMen O COCTOSIHUM NPUPOAHBIX CPed TOro UM UHo-
ro HaUMOHanNbHOro rocyaapcTBea.

MHdopmaLma o0 3arpsasHEHWU OKpyXalolwen cpeabl AENUTCA Ha Tpu
kateropuu: 1) sneKTPOHHAsA MHAPOPMALIMA - O PE3KUX U3MEHEHURAX YPOB-
HA 3arps3HeHus; 2) onepaTuBHas MHAOPMaUMA - MECAYHLIN NEepPUoA, Ha-
6niogenuin; 3) pexxumHas UHpopmauus - rofoBoN nepuog HabnogeHus.

CucreMa HauMoHanbHOro MOHMTOPMHIA COCTOUT U3 CNEAYIoLWMX Noa-
cucrem:

- MOHWTOPWHI UCTOYHWUKOB 3arpsi3HEHuS;

- MOHWUTOPWMHT 3arps3HeHusi aTMocepHOrc BO3ayxa;

- MOHWUTOPWHT 3arpsiSHEHUS BOA, CyLLy;

- MOHUTOPWHT 3arpA3HEHUst MOpEW;

- MOHUTOPWHT 3arpsAsSHEeHUs MoyB;

- POHOBOIO MOHUTOPWHIA.

M3 3TMX MOHWUTOPUHIOB BbITEKAOT pellenus cnegyowmux obuumx 3a-
Aau:

- Paspabotka nporpamm HabniogeHus 3a COCTOSHUEM OKpYXXalo-
wer cpeabl.

- Opranusauus HabniogeHuA 1 nposeaeHne U3MepeHus nokasare-
nen o6bEKTOB 3KOMOMMYECKOr0 MOHUTOPUHTA.

- ObecneveHne AOCTOBEPHOCTU WU CONOCTABUMOCTU AQaHHbLIX Ha-
bnioaeHni.

- OpraHu3auma xpaHeHna AaHHbIX B cneuuanvampoBaHHbix Baw-
Kax ¢ MeXayHapoaHON 3KONoro-uHOpMaLMOHHON CMCTEMOWN.

- OueHka n NpOrHO3 COCTOSIHUS NPUPOAHON CPeabl, aHTPOMNOreH-
HOFO BO3AEWCTBUS HAa Hee, OTKITMKOB 3KOCUCTEM U 3A0POBbA HAceneHus
Ha U3MeHeHUR cpeabi.
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- OpraHv3auus 1 npoBeaeHne onepaTuBHOIO KOHTPONS U U3Mepe-
HWUWA PagVWoaKTUBHBIX XUMUYECKUX 3arpsi3HEHWUIA NPYU aBapwsiX U KaTacTpo-
drax, NnporHo3 NocneacTeui u oueHka ywepba.

- WHdopmauunoHHoe obecneyeHue opraHoB ynpasneHwus 3a co-
CTOS'HWEM OKpY>KaloWen cpeabl, NPUPOAHbLIX PECYPCOB MU 3KONOrM4ecKon
HesonacHocTbIO.

- Pa3pabotka n peanusauva eaMHon Hay4HO-TEXHUYECKOW NONU-
TVKKU B 0BNacTu 3KONOrMYECKOr0 MOHUTOPUHTA.

Peanunsaumsa aTMx 3apay oCyLeCTBNSAETCA NyTEM CO3[AHUS OpraHu-
3aLUMOHHON CTPYKTYPbI M NOAPA3AEeneHnii nx NpaBoBoOro craTtyca, HopMa-
TrsHOW 6a3bl U co3gaHnem MHOPMALIMOHHBIX CBA3EW MexXay CTPyKTypa-
MW U MaTepuanbHO-TEXHU4EeCKoro obecneveHunst ux yHKUMOHUPOBaHWA.

DOHOBbIA_IKONOTMYECKUA MOHUTOPUHE, POHOBLIN MOHUTOPUHT ABNSA-
eTca noAcucTemMon rnobanbHOro n HauMOHaNLHOrO MOHWUTOPWHIOB; 3TO
ceTb CTaHumn, obecnevnBalollan pelieHune 3agay aTUX CUCTEM 3KONOru-
YECKOro MOHUTOPUMHTA.

DOHOBbIN IKONOTMYECKNA MOHUTOPUHT AOMKEH BbIABUTL robansHbie
TEHAEHUUN aHTPONOreHHbIX U3MEHeHnn buocdepsl Ha HOHOBOM ypoBHE
3arpsAsHeHns. POHOBOE 3arpA3HeHne NPpMPOAHON cpeabl UIMEHNAETCS 33
CYeT aHTponoreHHoro Bbibpoca B aTMocdepy 3arpAsHAIOLWNX BELIECTB,
KOTOpbl€ CMELUNBAIOTCA K NEPEHOCATCA €CTECTBEHHBIMU NOTOKaMK BO3-
Ayxa Ha bonblune pacCTosHUSA, 0CaXAaTCA HA 3€MHYIO NOBEPXHOCTL U
BKIMIOYAKOTCA B NPUPOAHbIE FEOXUMUYECKUE NPOLIECCHI MUTpaL.

KomnnekcHbIn (hOHOBBLIV MOHUTOPWHI AOSMKEH pellaTb cneaywoume
3agauu:

- onpeaenexHne ypoBHA 3arpssHaIoWnX BeLwecTs (OKCabl a3oTa,okens
cepbl, pTyTb, CBUHEL, KaaMui, Mbiwbsk, 3,4 - 6eHsonupen, OOT, MxUT,
cynbaTtbl, aMMOHWIA, XNOPUA-NOH U Ap.);

- OUEHK3 TEHAEHLMU U3MEHEHWUSI YPOBHEW 3arpa3HAIOLLNX BEWECTB,;

- onpeaeneHue NPOCTPAHCTBEHHOIO pacnpeaeneHuns 3arpasHsaoLMX
BeLeCTB B NPUPOAHbLIX cpeaax.

HabntoaeHvs no nporpamme KOMNNEKCHOro (hOHOBOIO MOHUTOPUHIA
nposoannuck (8 GbisemM coiose) B 8 bBuoctepHbIx 3anoBeaHNKax U Ha 1
doHoBOWN CTaHumn. N3 Hux LleHTpanbHouepHo3eMHbIA, KaBkasckuin, bpe-
3e3eHckuit, Penatokckuin (TypkmeHnuctan), Capbli-Henexckuin (Kblpriia-
cTaH), boHoBas cTaHums “boposoe” (KazaxcraH) v ap.

Ha cTaHumsax kKoMnnekCHoro hOHOBOrO MOHUTOPVHIa ONpPeaensitoTCS:

- B atMocepe BO3ayxa: B3BELLEHHbIE YacTuLbl, MeTannsl, AT, xno-
popraHnyeckue CoeamHeHns, 030H, OKCUABI, a30T, Cepbl,yrnepoa;

- B aTMocepHbIxX BbiNnaAeHUsx: ocaakuy, cHer, Metannol, A0T, katvo-
Hbl, aHWOHbI, Pa3NUYHbIE COEAUHEHUS

- B NPECHbIX BOAAX, AOHHBIX OTNOXEHUAX W MOYBE: METaNMb!, XWU-
MUYECKME COeAUHERUA U BUOreHHbIX 3aNeMEHTSI;

- B 61OTe: PacTUTENbHBIA U XWUBOTHbLIA MUP, METANNbI, XMMUYECKHe
coefvHeHus.

Cnucok 3arpasHuTenein 3aBUCUT OT MECTHbLIX YCNOBWIN, TEXHUMECKUX W
0COBEHHO 3KOROMUYECKUX BOZMOXHOCTEN.

PervoHanbHbiN_3KONOrMYECKUA MOHNTOPUHE, PernoHanbHbli MOHUTO-

PUHI ABNAETCA YacTbK HAUWMOHAIbHOr0 MOHUTOPWUHIa U pewaeT cnewuu-
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duveckue 3afadu Ans TOM UNY MHOW TEpPUTOPUUN. PernoHanbHbiA MOHK-
TOPVIHI OpPraHU3yeTCA Ha TeppUToOpUn KPyrnHbIX PErMoHOB rocyAapcTs, OH
MoxeT 6bITb MeXAYHapoaHbIM, ecnu pernoH (Mope: Apanbckoe, Kacnumin-
ckoe, YepHoe, banTtuiickoe), npupoaHbie obpasoBaHus TpebyioT ocobo-
ro BHUMaHUA HECKOMbKUX CTpaH, Hanpumep, peku Coipaapbs, AMyaapbs,
Tepputopun Kbidbin-Kyma, Kapakymbl v T.4.

B npoBegeHWn pernoHanbHOro MOHWTOPWHIa y4acTByloT BEAOMCTBA
OTBETCTBEHHbIE 3@ HAUMOHAaNbHbIA MOHUTOPUHT U MECTHble NPUPOAO-
OXpaHHble opraHusauun. PesynstaTbl perMoHanbHOro MOHUTOPUHIa uc-
Nonb3ylTCA MECTHbIMU OpraHamu ynpasneHus B obnacty oxpaHbl Npu-
poaHon cpeabl.

PervoHanbHeI MOHWUTOPUHI onpedensieT UCTOMHUKWA 3arpsisHeHus,
YTOUHAETCA CNUCOK 3arpAsHUTEnel B pasHbix NPUPOAHbLIX cpedax U WUX
BO34ENCTBUU B UBMEHEHUWN NPUPOAHON Cpeabl pernoxa.

OcHoBHasi 3afjlaya peruoHanbHOr0 MOHUTOPWUHra - 3TO nony4veHue
MonNHou 1 AeTanbHOW UHMOPMaLMK O COCTOAHUW OKpyXaloLen cpeabt U
BO3EeNCTBMU Ha Hee aHTpOornoreHHoro cakTopa B pamkax rnobansHoro v
HaUMOHaNbHOro MOHUTOPUHra.

MpumMepamu pernoHanbHOro MOHUTOPUHTa ABNAETCA MOHUTOPUHT Mo-
CKOBCKOro, AnMaTuHCKOro, TalKEHTCKOro U T.4. PErMOHOB C OrPOMHbIMU
nnowaasmu 1 6onbwMM KonuyecTsom Hacenenus. pu atom onpegens-
IOTCA: UCTOMHUKK 3arpsisHEHUS, BUAbI U CTENEHW; MOHUTOPUHI aTMocde-
pbl, BOAHbIX 06bEKTOB U T.4. KpoMe TOro, MOXXHO NPOBOAUTL: MOHUTOPWUHT
pernoHoB Apanbckoro, YepHoro, Kacnuiickoro mopen ¢ HabniogeHnem u
onpegeneHueMm 3arpasHeHus cpeasl.

JlokanbHbin MOHWUTOPUHY. JTokanbHBLIW MOHUTOPUHI SBNAETCA COCTas-
HOW HYaCTblO PErMOHANLHONO; 3TO MOHUTOPUHT HEBONLLLIOW TEPPUTOPUN 1
pelwaeT 3afayn UCKNIOYUTENbLHO MeCTHOro macwraba. Hanpumep, npu
CTPOUTENLCTBE MPOMBILNIEHHOTO UNU 3HepreTuyeckoro obbekra unu B
Havane pas3paboTku MecTopoXaeHUA HedTK, ra3a Unu pyaHoro Cbipbs ¢
Uenbio BEIACHEHUS BNUSIHUS HOBOTO aHTPOMOreHHOro UCTOMHUKA BO3Aen-
CTBMA Ha OKpYXaloLylo cpeay orpaHUYeHHON Nnowaau, TEpPUTOpPUN.

B opranuzauuun u nposeaeHWM NOKaNbHOrO MOHUTOPUHIA Y4acTBYIOT:
opraHbl rMapPOMETeoponioru, CaHWTapHO-3NMAEMNONOrNYeCcKon CITyX-
6bl, MECTHLIX KOMWTETOB NO OXpaHe Npupodsl, a Tawke nabopatopun
npeanpuATUA U T.4. MNpu 3Tom onpeaensoTcA ocobblie 3arpasHUTENnu, Ux
UCTOMHUKK U opraHu3yeTtca HabnogeHne 3a Humu. B pesynerate komne-
TEHTHble OpraHbl MOryT OCTaHOBUTb AEATENbHOCTb MNPeanpuaTUn, 3a-
rPA3HAIOLLMX OKpYXKaloLWwyo cpeay (aTtMocdepy, BOAOEMb!, NOYBbI).

JlokanbHbLIN MOHUTOPUHI NPOBOAUTCA NO FOPOAY, NPOMbILLNEHHBLIM
npeanpuaTusam, B panonax T3C, ASC, MOpCKKx acTyapues, o3epam, pe-
kam n 1.4. (M3paunb, 1984; Adanacbes, domuH, 1998; Borontobos, 1997).

OKONOrNYECKNA MOHUTOPUHE, JKOFOTMYECKUA MOHWUTOPUHI ABNSAET-
CAl KOMMNEKCHON NOACUCTEMON MOHWUTOPUHra Buocdpepbl; OH BKNoYaeT
HabniogeHUs, OUEHKY U NPOFrHO3 aHTPOMOrEeHHbIX N3MEHEHUA COCTOSAHUS
Buocdepb! 1 OTBETHOW peakummn 3KOCUCTEMbI Ha 3TN U3MEHEHUS.

JKONOTMYECKNIn MOHUTOPUHI BKMoyaet B ceba Guonoruyeckue u re-
ochuandeckne acnekTbl. Ero TpebosaHus - 9T0 oUEHKa U NPOrHO3 COCTO-
AHWA IKOCUCTEM, OUEHKAa IKONOrM4EeCKOro paBHOBECUA B 3KOCUCTEMAX.
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B moHuTOpurHre 6uocdepel conpukacaloTcs: MOHUTOPUHT NPUPOAHON
cpenbl, KNMMMaTuyeckne 1 3Konorniyeckue MOHUTOPUHIK, KOTOpble ume-
10T MHOro ofLwero UM xapakTepeH LWWpPoKUA oxBaT anemMeHTos Guocde-
pbi. Knumatuyecknini MOHUTOPUHT BKNIOMAET MOHUTOPVHI COCTOSHUS KNK-
MaTU4eCcKoW cucTemel: atMocdepa - okeaH - NOBEPXHOCTb CyLUM - KPMOC-
epa - 6rota n c6op gaHHbIX NO HUM. Toraa kak 3KONOrU4YecKUin MOHUTO-
PUVHT AaeT OUeHKN cocTonHua Buocdepsl B LUMPOKKUX MacwTabax, BNNoTb
no rmobansHoro.

Moa aKoNOrM4eCcKNM MOHUTOPUHIOM NOHUMAETCA MOHUTOPWUHT BO306-
HOBMAEMbIX pecypcoB Buocdepsl, B TOM YNCNe COCTOAHWUA NOYBbI, pac-
TUTENLHOI'O NOKPOBA N XXMBOTHOIO MUPA, BOAHBIX U MOPCKUX pecypcos, a
TaKKe OUEHKU OTBETHLIX peakunun anemeHToB Buocdepsbl, UTo aBNAeTCS
BaXKHeWLlen CoCTaBHOWM YaCTbio 3KONOrMYECKOro MOHUTOPUHTA.

Ansa oueHky kpuTUdeckux Npobnem CenbCkoro Xo3stNCTBa W 3emne-
nonb3oBaHus HeobxoaumMo Npou3soAUTL NepuoanYeckoe KapTuposaHue
panoHoB, Cen, permoHoB ONYCTLIHUBaKWUA, HannYue Necos, NPUGPEXHbIX
30H peK, opowaemMbiX U HEOPOLLIAEMbIX CENbXO3ANCTBEHHbIX 3EMeNb, 3a-
60NoYEHHbIX 3eMenb, OTKPbITLIX FOPHbIX pa3paboTok v T.4.

3afayeit 3KONOrMYECKOro MOHUTOPUHFA sAIBNAEeTCS obHapyXeHue B
3aKocucieMax U3MeHeHW! aHTpOMOreHHoro xapaktepa. Hanpumep, 3B-
TpourKaummu o3ep n BOAOXpaHUNULL B pesynsTaTte yBenuyeHus buorex-
HbIX U OpraHn4eckux BewecTs B BOAE, UMK Xe 3aKUCneHne noBepxHoCT-
HbIX BOA M NOYB B pe3ynbrate BbiNaAeHUst KNCMOTHBIX A0XAER U T.A4.

Takum o6pasom, rnasHbIN 3agavent IKONOrMYeCcKoro MOHUTOPUHra siB-
nsertcs HabriioaeHve 3a pakTopamy BO3AENCTBUA N peakumen akocucTe-
Mbl, oLEeHKa Habnoaaembix M3MeHeHnn B Guocdepe, cBA3AHHLIX C TUMK
BO3AENCTBMAMN Kak B HacTosLwweMm, Tak 1 Byayulem Ha pasnnuyHbIX ypoB-
HAX,

MeToAabl 3KONOrMYECKOro MOHUTOPWHrA:

a) nonesble HabnwaeHns;

6) okcnepuMeHTanbHbIE UCCNEOBaHWS;

B) Marematuveckoe MogenmposaHue;

r) UCNONb30BAHME CNYTHUKOBbIX CUCTEM.

Mporpamma hOHOBOrO 3KONOrMYECKOro MOHUTOPUHra Ha 6ase Guo-
cdepHbIX 3aN0BEAHNKOB BKITIOYaEeT:

- MOHUTOPWHI 3arpsAA3HERUI NPUPOAHOK cpeabi U Apyrux dakrTopos
aHTPONOreHHOro BO3aencTans,

- MOHUTOPWUHI OTKNUKOB BUOTbI HA AHTPOMOreHHOE BO3AewucTBue, B
nepsylo ovepeb, HOHOBbIX YPOBHEW 3arps3HEHUS;

- HabnoaeHne 3a nameHeHneM YHKLMOHANbHLIX U CTPYKTYPHBIX Xa-
PaKTepPUCTUK HETPOHYTbIX NPUPOAHBLIX 3KOCUCTEM U UX AHTPONOFEHHbIX
moamndukaumn.

B cootseTcTBUM C 3aaa4amMM SKONOMYECKOrO MOHUTOPUHIA Nporpam-
mMa BUOTMYECKOro MOHWTOPUHIa BKIOYAET:

- OUEHKY TeKylero coctosHua 6uotbl (¢ ydeTom koadduumeHTa B
Pa3MHOXEHWUAX HEKOTOPbLIX BUAOB);

- NPOrH03 OTBETHLIX peakuuh BUOTbI (MyBCTBUTENBHOCTM BUOTBI K aH-
TPONOreHHbIM 3arps3HAIOLLUM BELLECTBaM);

- KOHTPOSb 38 COCTOSAHMAM BUOTHI NONEeBbIMU METOAAMM.
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Takum 06pa3oM, aKoONoOrMyecknin MOHUTOPUHT Buocdepbl - 3TO MOHU-
TOPUHI aHTPONOreHHbIX U3MEHEHUI NPUPOAHON cpeabl B KOMNNeKce ¢
MOHWTOPUHIOM Bbi3biBaeMblX UMU 3PPEKTOB U MOHUTOPUHIOM hakTo-
pOB BO3RENCTBUA. JKONOTUYECKUA MOHUTOPUHI YHUTLIBAET BCE U3MEHe-
HUS, Bbi3biBaeMble NioGbIMU aHTPONOreHHLIMU BO3AeNCTBUAMU Ha (hboHe
€CTECTBEHHON U3MEHYMBOCTU U T.4.

3Konornyeckuin MOHUTOPUHT OKeaHa u BHYTpeHHux Bod. Komnnekc-
HbIA 3KOMOrUYECKUA MOHWTOPUHI OKeaHa - 3TO cucTema Habniogenun,
aHanu3a, oueHKN U MpOorHo3a CoCToAHUA okeaHa. OH Bkniovaer B cebs
dunsnyeckuit, reoxummuyeckuii u Buonoruyecknin MeToa aHanusa okeaHa.

OcHoBoOW 3agaveit 3KONOrnYECKoro MOHUTOPUHIa OKkeaHa U BHYTpEH-
HUX BOA SIBNSAETCS:. CO34aHWe CUCTEMbl HAbNAeHNN 32 UCTOYHUKAMU Y
thakTopamun aHTPONOreHHbIX BO3AENCTBUI U Buonoruyeckumu acdekra-
MW B MOPCKUX 3KOCUCTEMAX, onpeaeneHe Harpysku Ha 3KOCUCTEMbI.

B cucteme akonoru4eckoro MOHUTOpPUHra okeaHa v Apyrmx BOAOEMOB
BaXXHOE MECTO 3aHuMaeT Buonoruyeckas UHAUKaLMA NOPAXEHNA IKOCU-
cTeM - aTo Buonornyeckuin MeToA OLEeHKU XxapakTepa U CTeneHu 3arpas-
HeHust BoaHON cpenbl. B aaHHown cucreme Buonorudeckue nokasarenu
BOAHON cpeabl BKMNIOMAIOT. MOPGONOrnYecKne U reHeTu4eckne xapakre-
puUcTUkM BuAA.

Mpwu aHanu3e COCTOSHUS BOQHOW akocucTeMbl Heobxogumo ocoboe
BHMMaHue yaenaTb cneayowmM gaktopam:

- COOTHOLLEHMIO BEAYLLIMX TAKCOHOMUYECKUX rpynn B GuoleHose;

- 3KOCUCTEME, NHAEKC UX pa3Hoo6pasus;

- U3MEHEHNIO cpeaHen BuomMack AOMUHAHTHbLIX rpynn;

- COOTHOLUIEHUIO NPOLECCOoB NpoAyKUMM U AEeCTPYKLUUN OpraHn4ecknx
BELWEeCTB B 3KOCUCTEME;

- COOTHOLLIEHUIO OPraHM3mMoB NPOAYLIEHTOB U KOHCYMEHTOB, XapakTe-
pusytolee Tpoduyeckyto CTPYKTypy coobulecTsa u onpeaensiouiee cre-
neHb ero crabunbHOCTY;

- MUKpobuonoruyeckue nokasartenu (MUCneHHocTs, buomacca, suabl,
MHAUKaATOPHbIE (hOpMBI);

- COCTOSIHUE UHAMKATOPHBIX U KpUTMUYECKUX DOPM rmapoBUOHTOB.

Takum 06pa3om, 3KOMOrM4EeCKMn MOHUTOPWHI Ha ypoBHe coobuiecTts
(bvoueHo30B) onpeaensieT COCTOsIHWE U YPOBEHb CTabunbHOCTH 9KOCU-
CTeMb! TOW NN UHOWN Cpeabl KOHTUHEHTA.

Knumarundeckuin MOHUTOPWHE, KnumaTu4ecknii - MOHUTOPWUHr - 3TO
cnyx6a cbopa KNMMaTUMECKUX AaHHbIX O COCTOSHWKA KIMMAaTUYEeCKOW
cucTeMbl atMocepa-oKeaH-NoBEPXHOCTL Cylin (C pekamn u o3epami)
- Kpuocgpepa - 6uota U 0 BIaUMOAENCTBUU INEMEHTOB 3TON CUCTEMBbI
3a AnUTenNbHbIA Nepuoa BpeMeHU, KoTopble HeobxoauMbl Anst nNpakTu-
YeCKOoro UCNonb30BaHUA NpeacTaBnseMon nHgopmaum Npu BEASHUN U
pasBUTUUN XO3SNCTBA, YTO SABMSETCA OCHOBOW ONTUMU3ALMN B3auMoaen-
CTBUSA YenoBeka C NPUpoaoNn.

KnumaTtnyeckuit MOHUTOPUHI U cnyxba nonyvyeHus KnmaTu4eckux
AAHHbLIX UCNONbL3YIOTCA AN pPeWweHNA PasnUYHbIX NPaKTMHEeCKUX U Ha-
Y4HbIX 33434 B CEMNbCKOM XO3AWCTBE, BOAHOM XO3AWCTBE, 3HEpreTuke,
CTpOUTENLCTBE, MOPCKUX OTPACANAX W APYIMX HaNpaBAEHUsX.

BaxHenwmmu 3agavamm KNUMaTU4eCcKoro MOHUTOPUHra SABNKIOTCA
cbop AaHHbIX, aHaNM3 ¥ OLeHKa €CTECTBEHHbIX U aHTPONOrEeHHbLIX name-
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HeHUW 1 konebaHW KNMMaTa, U3IMEHEHNUIN COCTOAHUS KNMMaTUYECKON CU-
CTEMBbI, BbiENEHWE aHTPOMNOreHHbIX HakTopoB, AEWCTBYIOMNX B HANPAB-
NEHNN UBMEHEHWUI KNUMATa U KpUTUYecknx anemeHTos 6uocdepsl 1 T.4.
M3 ykazaHHbIX 3aaad BbITEKAIOT crnegylowue npobnemHble HanpasneHust:

1. UamepeHune OCHOBHbIX METEOPONOrMYECKUX BENUUUH, U3yYeHne 1
aHanui atMocepHbIX ABNEHUA 1 NPOLIeCCoB;

2. MOHUTOPWHI COCTORIHUA KTMMATU4ECKOW CUCTEMBI U €€ 3NeMEHTOB
Ha niobble ecTecTBEHHbIE U aHTPONOTEHHbIE BO3AENCTBUS;

3 . MOHUTOPUHI BHYTPEHHUX U BHEWHWUX hakTopoB, BO3AENCTBYIO-
LLMX HA KNMMAT U COCTOSIHME KNMMATUYECKON CUCTEMBI;

4. MOHWUTOPVIHI BO3MOXHBIX (OU3UYECKUX U IKONOrUYECKUX U3MeHe-
HWIA B OKpyXaloulew cpeae B pe3ynbrate KIIMMaTUHECKUX U3MEHEHUA W
konebanun.

K daktopam MOHUTOPUHIa OTHOCATCA BHewHue (N0 OTHOLWEHWIO K
3EMHON KNUMATUYECKOW CUCTEME) U BHYTPEHHWUE (ECTECTBEHHbIE U aH-
TponorerHblie). K BHEWHUM hakTopam BO3AeNCTBUS OTHOCATCA: BNAHUE
ConHua, reorpacvyeckux, KOCMUYECKUX U3ny4eHuin. K BHyTpEHRHUM - Te-
nnosble BbIGPOCH! U BbIBPOCH! pa3nuuHbix BewecTs B 6uocdepy ot Byn-
KaHOB, BblaeneHue Tenna AeaTeNnbHOCTbIO YenoBeka, U HarpeBaHue at-
Mocdepbl; pasnnyHble rasbl, YacTulbl, a3po3onu, peoHbl U HapylweHue
paBHoBecus B 03oHocdepe. MORUMTOPUHI naMeHeHun B Buocdepe - 310
nameHexune n konebaHue knumata. K nameHeHUsM knumara OoTHOCATCS
Hanbonee 4yBCTBUTEMbHbIE 3NeMeHTbl Guocdepbl, pacnonoxeHHble B
NONAPHLIX LWMPOTAxX (NONAPHbIE, BLICOKOTOPHbIE NbAb!, TYHAPOBbLIE 3KO-
CUCTEMBI), B 3aCyLUNUBbLIX MECTaX - 3KOCUCTEMBI NYCTbIHHbLIX 30H U BbICO-
KOTrOpHble 3KOCUCTEMbI.

Peanvaauua cucteM MOHWTOPUHIA, Peannaaums CUCTEM MOHUTOPUH-
ra - 970 U3yueHne U KOHTPOIib 38 COCTOSSHUEM NPUPOAHON Cpeabl B pam-
Kax OCHOBHbIX 3agad rnobanbHOW CUCTEMbBI MOHUTOPUHIA OKpYXalowen
cpepbl, rae ocoboe BHUMaHWeE yaenseTcs BoONpocy MOHWTOPUHIA 3arpss-
HEeHUA NpUpoAHON cpeabl, onpeaeneHve 3arpssHuteneit. MNpy pewexnn
3TUX BONPOCOB MOHUTOPUHIA HEODXOANMBI:

1) opraHnM3oBaTb paclUMpeHHyio cuctemy npeaynpexaenus ob yrpo-
3e 340pO0BbI0 Yenoseka;

2) ouekka rnobanbHoro aarpasHeHnn atMocdepbl U ero BNMAHUA Ha
Knnmar,

3) oueHka Konu4ecTBa U pacnpegeneHue 3arpa3HeHunin B Guonornye-
CKUX cucTemax, 0cobeHHO B NULLEBbIX LENOYKAX, 1 B HAPKOTUYECKUX Be-
LecTaax;

4) oueHka KpuTuyeckux npobnem, BO3HMKAKOWMX B pedynsrarte cenb-
CKOXO3AWCTBEHHOW AeATENbHOCTU U 3eMNEeNONnb3oBaHuUs;

5) otieHKa KPUTMYECKUX HAa3EeMHbIX 3KOCUCTEM Ha BO3AencTBUe OKpy-
xatoiuen cpegbt;

6) oueHka NpoLUECcCoB 3p03UU U ONYCTLIKUBAHUS,

7) oueHKa 3arpR3HeHUs BOAOEMOB U BNUSIHUE 3arpA3HEHUs Ha pas-
NUYHbIE TMAPOIKOCUCTEMBI;

8) cosnaHue BLICOKOHAYYHON CUCTEMBI NPEAYNPEXAEHUIA O CTUXUAHBIX
BencrBusax n MHGEKUMOHHbIX GONE3HAX B MeXAYHAapOaHOM macluTabe.

C yka3saHHbIMU NpoBnemHbIMA 3aaa4amMy CBA3AHO pelleHne He Me-
Hee BaXHbIX 3aAad, Takux Kak:
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- MOHWUTOPUHI KNUMaTUYECKUX YCNOBUW,

- MOHUTOPUHI KpynHomaclTabHoro nepeHoca U ocaxaeHus 3arpsas-
HAIOWMWX BELLECTB,;

- MOHUTOPWHT ANK Uenew 3apaBooXpaHeHus;

- MOHUTOPWHI BO306HOBWUMBIX NPUPOAHLIX PECYPCOB;

- MOHWTOPWHI OKeaHa W BHYTPEeHHUX BOA.

B ocHOBe 3TUX MOHUTOPUHIOB NPUPOAHON Cpeab! nexar:

1) onpeneneHue yposHen BbIGpOWEHHbIX 3arps3HUTENEn B cpeay, Ux
pacnpeaeneHne B NPOCTPAHCTBE U U3MEHEHUE BO BPEMEHU;

2) noHUMaHue BenWYUHbI U CKOPOCTEW NOTOKOB BbIOPOWEHHbLIX 3a-
rpsi3HUTENEN U BpeAHbIX NOTOKOB, UX NPeBpaLLEeHUs;

3) obecneyeHune cpasHeHWn MeToaoB NpoBooTBapa 1 aHanu3a Mex-
Ay pernoHamu, rocyaapcTesamim Ans noNyv4eHs CpasHUMbBIX pe3ynbTaTos
1 obMeH ONbITOM NO OpraHKU3aLMU CUCTEM MOHUTOPUHSa;

4) obecnedeHue B rnobanbHOM unu pervoHansHom Macwrabe wH-
copmaumu, HeobxoaAUMOWK ANA NPUHATUA peLleHt NO YNPaBNeHnio nNpu
6opbbe ¢ 3arpasHeHnem.

Cioga BKMNIOYAKOTCA pe3ynbTaTbl MOHUTOPUHIA NOYBbLI, PACTUTENbHO-
rO 1 XWBOTHOMO MUPa, MOHUTOPUHT BOAHBLIX PECYPCOB U COCTOAHWE aT-
Mocepbl, MOHUTOPUHT MOPCKUX PECYpCOB, MOHWTOPUWHI MOKpPOBa TpoO-
nuyeckoro neca, MOHUTOPUHI (POHOBOTO COCTORHMS Buocdepbl, MOHUTO-
PUHI BO3MOXHbIX U3MEHEHWIA KNUMaTa, MOHUTOPUHI COCTOSIHUSI Ha3eMm-
HbIX 3KOCUCTEM, MOHWUTOPUHI COCTOSIHMS 3A0POBbLSA Yenoseka U T.4.

Kpome yka3aHHbIX MOHUTOPUHIOB CYLLECTBYIOT eule cneuvduyeckue
3aga4yM MOHWUTOpUVHra, npeabsBnsWmMA ocobble TpebopaHua K KapTo-
rpacuyeckomy MeToly B OTHOLLEHUW ero onepaTtuBHOCTU NPK aHanuse u
obpabotke nonyveHHON uxhopmaumi.

KapTtorpacduueckoe obecneveHne MOHUTOPWHTA, rae NpeaycMarpusa-
ercsa yeTblpe 6noka pabor:

1) Brnok ucxogHol MHbopmaLun, Bkntovaiowmin B cebs kaptorpachu-
Yeckue AgaHHble O NPUPOAHBIX YCNOBUAX, XO3AWCTBEHHOM UCMONb30Ba-
HUKU TEPPUTOPUU, TaKXKe O COCTOSHUU ABNEHUR, npolecca U napameTpa
oKpyXatLen cpeapbl.

2) Bnok OueHOYHO-NPOrHO3HOW UHOpMauUK, coaepXallii KapTbl
OLeHKU HabnoaeHui, NPOrHo3a U KapTbl AN NPUHATUSR PEwEeHWn C Uc-
Nonb30BaHWEeM KOCMUYECKNX AaHHbIX.

3) bnok onepaTMBHOrO NPOrHO3a W KOHTPONSA WHMOPMaLMU B KapTo-
rpacpuyeckomM suae.

4) bniok kaprorpaduyeckux gaHHbIX, rae OLEeHWBAaKTCA pe3ynbTaThbl
U3MEHEHMIA B OKpyXalolen cpeae, ux BNUSHUE Ha XO3ANCTBEHHYIO Aes-
TeMNbHOCTbL (M 300POBLE YenoBeka) N0 KOCMUYECKUM MaTepuanam.

3konorudeckon nMHdopmauun NpMaaeTcs O4YeHb BaXHOE 3HaveHue
T.K. HA €e OCHOBE MOXHO peLunTL rnobanbHsle npobnemel akonoruu. bes
co3fanua 6a3 AaHHbIX U 3HAHUS 3KONorMveckon uigopmauuu, 6es non-
HOrO pasBUTUA IKOMOrMYECKON FMACHOCTA Kak CBODOAHOIO ABUXEHMSA
yNOMAHYTOR UH(OPMALIMK HENb3R NEepPenTn K NnaHeTapHOMy ynpasne-
HUIO YCTOMYMBBIM 3KONOTUYECKMM Pa3BUTUEM OKpY>KaloLen cpeabl.

BOT OCHOBHbIE HanpaBneHns N0 U3YHEHWUIO Pa3nNUYHbIX acrnekToB Mo-
HUTOpUHIZ OKpyXXaloilen cpeabl B rnobanbHOM, PErMoHansHOM, Hauuo-
HanbHOM 1 MEXAYHaPOAHOM YPOBHSIX.
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MABA 12

3KONOrMYECKUKA NPOIMHO3.
BBEOEHUE

OueHka u3MeHeHW cocTosiHua  Buocdepbl-okpyxalowen cpeasbl
AOKHA AaTb OTBET Ha BONPOC O HEBNaronpusiTHOCTU COCTOAHMA NPK-
poAbl, €€ 3NEeMEHTOB U YacTeun, ¥ NOMOYL ONPEAENUTL AEWCTBUSA, COCTa-
BUTb MEPONPUATUSA, HanpasfieHHble Ha BOCCTAHOBNEHWE WU HOpManu-
3aLMI0 COCTOAHUA NPUPOALI (B TEX UMW MHbIX €€ YacTsaX, paloHax), Unm
onpeaennTb Hanuune KpaTkoBPEMEHHLIX UMY AONrOBPEMEeHHbIX Bnaro-
NPUATHBIX NPUPOAHLIX BOIMOXHOCTEW, no3sonsiiowme 3deKTUBHO Uc-
nonb3oBaTh UMEIOLLIMECH 3KONOrMHYeckne pelepsbl NPUPOALI B MHTEpe-
cax yenoseka.

[ANs OUEeHKN COCTOSRHUA OKPYXAWeEN NPUPOAHOW cpeabl C Y4ETOM
VN3MEHEeHWIA aHTPOMNOreHHOro xapakTepa HeobxoanMo pasnuuath yuepb
3KONOTUMECKUNA, IKOHOMUYECKMW W ICTETUHMECKUIA, TAE 3IKONOrmyeckui
yuiepb npsmbim 06pa3om 3aBUCUT OT CTENEHW BO3LEWNCTBUS pasnuy-
HbIX (DaKTOPOB cpeabl Ha Buocdepy, SKOHOMUYECKUIA U SCTETUYECKMIA
yuiep6, B 3HaUMTENBHON CTENEHW, CBR3aHbI C 3KONOTUYECKUMU.  DKOMo-
rmyeckun yuwepb ot koro-nubo NpUPOAHO-aHTPONOFEHHOrO BO3AENCTBUSA
onpeaenseTcs OTKNOHEHNMAMN OT HEKOTOPOTo KaYeCTBEHHOrO U Konuye-
CTBEHHOIO COCTOSIHUA 3KOCUCTEMBI, coobuiecTsa, nonynsauun nog BNUS-
HWEM TOro uNN MHOro HakTopuanbHOro BO3AENCTBUA. JKOHOMUYECKUI
ywep6 onpeaenseTtcs Ha eanHULYY 3Konormyeckoro yulepba Ana kaxaon
nonynsuuy nnu coobuecrea.

OcteTnueckuii ywepb - aTo BOCNpUATHE OKpYXatoulen NpUpoAHON
cpe/ibl YHeNOBEeKOM (yXyALleHne ICTETUHECKON LIEeHHOCTV NPUPOAHOW Cpe-
Abl ee obuyero BMAa, yxyAlLeHNe yCnoBuii oTAbIXa U 340pOBbsA NoAEN, a
TaKxKe pa3nuuHbix 6B1oLEH0308, arpouUeHO308 U T.4.

Llenv nporHosa v nporHosuposanus. Llensto nporHosa u ouexku npo-
rHO3NPYEMOro COCTOAHMA Buocdeps! ABNSRIOTCA COCTAaBHOM YaCTbIO 3KO-
nornyeckoro, 6uonorudeckoro, reorpadyyeckoro, KMUMMaTUyecKoro u
APYrMX MOHUTOPWHIOB.

MporHos onvpaeTca Ha AaHHblE 0 COCTOSIHUM OKPYXaloLLen Npupoaoi
cpenpl B HACToALEM 1 npolwnom. [laHHble nonyyatoT npu HabnoaeHusx,
a aHanus pesynsratoB HabniogeHU BbIABNSIET 3aKOHOMEPHOCTY B n3Me-
HEHWWU COCTOSIHUA NPUPOAHOI Cpeabl U onpeaensaeT TEHAEHLMK 3TUX 13-
MeHeHW. [TporHo3vpoBaHue COCTOSHUS NPUPOAHOK Cpeabl onuMpaeTcs
Ha pesynsTaTbl UCCNEAOBaHNA, BbISBMSIIOLLMX 3AaKOHOMEPHOCTU NpupoA-
HbIX NPOUECCOB, 3aKOHOMEPHOCTU B PacNpOCTpPaHEeHUU U Murpauum 3a-
TPASHAIOLWNX NPMPOAY BELLECTB, B UX NPEBPALLEHUNX, X BNUAHUK Ha CO-
CTOsIHWE OKpyXaioLlen cpefbl, peakuuv pa3nuyHbl OpraHU3MoB Ha u3me-
HEHWS 3TOr0 COCTORHMS.

OTanbi_NpOrHo3vpoBsaHus. Ha HayanbHOM 3Tane MPOrHo3pPOBaHUS
HeobxoanMMo onpeaenuTb U3MEHEHUS] UHTEHCUBHOCTU UCTOMHUKOB pas-
NNYHBIX (DaKTOPOB, UX BO3AEUCTBUIA U 3arps3HeHuit, ocyulecTBUTL Npo-
rHO3 ¢haKTOpOB BO3AEWUCTBUA B NPMPOAHON cpeae. Hanpumep, NcTouHu-
K1, 06bEM U KONUUECTBO 3arps3HAIOLLUX BELIECTB B pa3nNuuHbIX cpeaax
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(dTop B paitoHe r. TypcyH3aae; paavauusa ropona Hasow, a3oTHble Co-
efVHeHus B . Yupuuk 1 T.4.), ux pacnpegeneHve B NpocTpaHCcTBe, U3-
MEHEHUE UX CBOWCTB, KOHUEHTPALUs BO BpEMEHUW, B MpUpoae U BO3AENn-
CTBME Ha XuBble opraHuamsbl. [pu cocrtaBneHWn NpPorHo3oB COCTORHUSA
NpUpoOAHOK cpefbl HEOOXOAWMO YYEeCTb MOCTOSIHCTBO UCTOYHUKOB 3a-
rPA3HEHUS UKW NPUHATL B pacyeT JaKHble O NManax yBenuyeHns u pac-
WupeHuss o6bema X03sNCTBEHHON AEATENbHOCTU U MEPONPUATUSX NO
CHUXEHUIO 3arpsA3HEHUA OKpYXalowewn cpeabi u T.4.

BTopbiM 3TanoM NPOrHO3MpoOBaHUA ABNSIETCS MPOFrHO3 BO3MOXHbIX 13-
MEHEHUA B NPUPOAHONK cpeae, B ee BUOXMMUYECKOM cocTaBe fof BO3-
OEACTBMEM UMEKLLNXCH 3arpsisHUTENEN, a TaKKe BHOBb MOCTYMNAOWMX
1 AEeNCTBYOL{UX.

12.1. AHATIU3 U 3AJAYY NPOFHO3A

AHanua 1 3KoNoru4yeckas oLuEeHKa NPOrHO3MPYEeMOro COCTOSTHNA Npu-
poAHOIA cpeabl MO3BONAKT BbibpaTk onpeAeneHHble HanpaeneHus, Tpe-
Byiowme npuopuTeTHbIX Mep no 6opebe ¢ ux oTpuLaTensHLIMU Nposiane-
HUAIMW; NPOTrHO3 NO3BONMUT HAMETUTL U OCYLLECTBUTL MEpsI, HanpasneH-
Hble Ha yny4lleHne BO3AEUCTBUA U Mepbl NPOUNaKTUYECKOrO XapaKTe-
pa, NpoTuB HeraTueHbIX 3dhekTos B8 paioHax, rAe COCTOSHUE NPUPOAbLI
HebnaronpuaTHO B CBA3M € ObICTPbIM POCTOM NPOMBILLMEHHOCTU ¥ XO351-
CTBEHHbIM OCBOEHWEM 3emenb WU APYrux NPUPOAHbIX PECYPCOB; NPOrHO3
NO3BOMAET BbIAENWUTL HanpaeneHus u npobnemsl, Tpebytouwme ocoboro
BHUMaHuS B rnobansHOM 1 peruoHanbHOM maciutabax.

BcecToponHui aHanus AaHHbIX NporHo3a no3sonseT B Gnuxanwme
roapbl pewarb Hanbonee cepbe3Ho 3agauu

- Npobnembl pacnpOCTPaHEHUs B Pa3nuHbIX YacTAX NPUPOAHON Cpe-
Abl Cneayouwmux 3arpssHuTenen:

- ABYOKMCU Cepbl U NPOAYKTOB €€ NpeBpaLieHni (CEpHON KUCNOTHI U
cyneartos).

- TSXENbIX METannoB (PTyTW, CBUHLA U Kagmus), 0oCOBEHHO pTyTU C
Yy4YeTOM ee Murpauuu n TpaHchopmayuy;

- KAHLUEPOreHHbIX BELLEeCTB, B 4aCTHOCTU BeH3anupeHra;

- HeddTU N ee NPOAYKTOB - B MOPAX, OKeaHax U BHYTPEHHWUX MoBEpX-
HOCTHbIX U NOA3EMHBIX BOAAX;

- XNOpopraHnyecknx u ocopopraHiyecknx NecTuLnaos,;

- OKUCW yrnepoaa, OKUCOB a30Ta, CBUHUA, U B ApYrux ropogax.

Mosisnexune aTux sarpsisHuTenei Gyaet HabnoaaTbCs B LWMPOKUX Mac-
wrabax U pacnpocTpaHaTbea Ha Bonbwux npocTpaHcTeax u Gyaer Bo3-
AENCTBOBaTb Ha NPUPOAHYIO Cpeay B BUAE pasnuYHbLIX Npumecen, B pe-
3ynbTaTe Yero B NpupoAe BO3HUKHYT v ByayT Habniogatecs cnepylowme
rnobaneHble n3MeHeHus:

- BO3MOXHOE U3MEHEHUE KNuMmaTa 3a CHeT aHTPONOreHHoro Bo3aen-
CTBUA Ha atMocdepy M APYrMX aHTPONOreHHbIX U3MEHEeHu B Npupoae;

- BO3MOXHO€ HapyLleHne O30HOBOrO CrNos 3a CHET BNUAHUSA OKUCOB
asoTa U ranbreHo-yrnesoA0poA0B aHTPONOTEHHOIO NPOUCXOXKAEHUS,

- 3arpsisHeHne MupoBoro okeaHa HedpTenpPoOAyKTamu, CHUXEHUEe ero
B61ONPOAYKTUBHOCTU U BHYTPEHHUX BOAOEMOB.
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AHanus nony4YeHHbIX AaHHbLIX NPOrHO3a W MPOrHO3MPOBAHUS MO3BO-
nvT BHeCTu (B HacTosweM 1 Byayuiem) onpeaeneHHble KOPPEKTUBD! B XO-
3ANCTBEHHYIO AEATENbHOCTL YENOBEKA U €ro B3aNMOOTHOLLEHUSI C Npu-
ponow. lNpor+o3nposaxue CoCcTosHUE NPUPOALI ABNAETCA HeobXxoaUMbIM
3BEHOM B yNpasBnNeHnn Ka4eCcTBOM U KONUYECTBOM OKpYXXaloLLen Hac Npu-
poaHow cpeapbl.

MeToabl 2KQIOrM4ecKkoro NPOrHo3NPOBaHNA, JKONMOMMYECKUNA NPOrHO3
NPON3BOAUTCA C NOMOLLLIO CMELMAarnbHbIX METOLOB:

a) NUHeRHbIW - NPSAMONUHERHbIN, SKCNOTEHUMANbHLIN UNW NO UHBLIM
3apaHee N3BEeCTHbIM KpUBbLIM U3MEHEHWIA,

6) akcTpanonsauua - NpognexHue CyLecTeYIOWUX TEHAEHUUA BO Bpe-
MEHMU;

B) MOAENbHAA 3KCTPaNoNAUMA - y4eT BO3MOXHbIX HEPaBHOMEPHOCTEN
B pa3sBMTMM NPOLIECCOB; MOAENb MOXET ObITb HAaTypHOW - 3KCNEpUMEH-
TOM;

r) MHTyWTMBHOE (3IKCMepTHOE) npeackasaHue - ato meTtog [denapw,
OCHOBaHHbIA Ha NOrMYECKOM MOAENUPOBAHUW, NPOBOAUMbBIA UBANBUAY-
anbHO WK rPyNNoN 3KCNEepTOB Ha OCHOBE cneuuanbHOW MaTemartude-
cKoit 06paboTkM pe3ynbTaToB BbICKA3bIBAHUN;

A) aHanu3 NpUYNHO-CNEeACTBEHHON LIENN UMW NPOBEAEHNE aHaNoMN,
rae npeanonaraeTcs, YTo rpagywmin npouecc Byaer aHanornyeH no nNpu-
YMHE CNEACTBEHHON LENnMn yXe M3BECTHbLIX SBMEHUR, NPOUCXOAUBLLNX B
CXOAHBIX YCNOBUAX;

€) NepBUdHbLIA TONK - Habniogaemoe cnaboe W3MEHeHWe, Hecyuie-
CTBEHHOE cenvac, Ho cnocobHoe nepepacTy B CUMbHOE, BbICOKO3HAUM-
TenbHoe.

X) Ka4eCTBEHHbIN CKa4oK - NpeackasaHue nepexoaa cnaboro pocta B
CBEPX 3KCNOHEHUWNANbHbA.

Bce meToabl 1 cnocobbl 3koNorMYeckoro NporHo3a UMeKT orpaHude-
HWUS, C HENONHOTOW UHOPMaLN.

Onpenenexne 3KoNoruieckoro NPOrHO3MpoBaHUsA, JKONoruyeckoe
NPOrHO3upoBaHue - 370 HaydyHOe npeaBUAEHWE BEPOATHONO COCTOS-
HWSA, NOBEAEHNE NPUPOALI, €8 PA3NNYHbIX HAa3EeMHbLIX U BOAHbIX 3KOCU-
ctem (unv 6UOMOB), a TaKke OKpYXaloLLen cpeabl, ONpeaensieMOrc ecre-
CTBEHHbLIMMW NPOLIECCAMU U AHTPONOrEHHBIMWU BO3AEUCTBUSMM.

OCHOBHOW MOMEHT 3KOMOTMYECKOro NPOrHo3a - COCTaBMNEHUE Kaaa-
CTpOB, 3eMeNb, BOA, NECOB, PACTUTENLHOIO M XUBOTHOrO Mupa. Mo mac-
wrtabam NPOrHo3upyeMbix BNEHWN 3KONOrMYeckue NporHoasl AeNaT Ha:
rnoBaneHbin  (cbuauko-reorpacmyeckne), pervoHancHele (B npeaenax
HECKONbKUX CTPaH, OAHOMO Marepuka, OKeaHa U T.N.), HauuOoHanbHble
1 nokanbHble (ANs HebonblIOA TeppuTOpUK). IKONOIMYECKUA NPOrHO3
He WMeeT OrpaHuyeHud No BPEMEHHOW wkane. B Kaxaom TexXHWKo-
3KOHOMUYECKOM 060CHOBaHWMM NOBOro HapoAHOX03NCTBEHHOIO NPOEK-
Ta COAepPXUTCA pa3nen 3KoNOrM4eckoro NPOrHo3NpoBaHNUa UNKU KOMOru-
YECKON 3KCMepTU3bl NpoekTa. IKONOrMYeckuin NPOrHo3 COAEPXMUT Lienoy-
KM nocnenosarenbHbix CoObITUN, BbiTEKAOWMX OAHO U3 APYroro; ux no-
Ny4atoT, NPUMEHAA IKCNEPTHLIE OLIEHKW, UCMONb3Ys METOA, aHanorum, a
Takke NPoBOASA pacdeTbl NO CreunanbHO CO3AaHHLIM MaTeMaTUYeCKm
MOZAENSM 3KONOrn4ecknx nNpoLieccos.
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MporHo3aupoBaHve - COBOKYMHOCTb NPUEMOB MbILLNEHUS, NO3BONSAIO-
WMX Ha OCHOBE PETPOCMEKTUBHOIO aHanNu3a BHELWHUX U BHYTPEHHUX CBS-
3en, npucywmnx obbekTy, a Takke WX BEPOATHbIX U3MEHEHWI B paMkax
paccmaTpusaeMoro SBNeHUS U NPoLECca BbIHECTU CYXAEHUS onpeae-
NEeHHOWN J0CTOBEPHOCTU OTHOCUTENBLHO ero Byayulero passuTus.

XapakTepucTuka pa3nuyHbIX TUMNOB NPOrHO3a U NMPOrHO3UPOBAHHOCTL.
MporHos - (oT rpeyeckoro cnoea “prognosis’- NnpeasuaeHue, Npeackasa-
HWE) - BCAKOE KOHKpETHOE Npeackasanue Wnu BEPOSTHOE CyXAEHue O
COCTOSIHUM NpUPOAbI, XKUBOTHbIX, YENOBEKA, PACTUTENLHOFO MOKPOBA Ui
0 NosiBNeHUU Kkakoro-nnbo cobuiTus B Byayuiem (nporHo3 ucxoga bones-
HW, PasBUTUW ANUAEMIMKN, NPOTHO3 NOroAbl, MPOrHO3 O HACTYNSIEHUU rono-
A3, BCMbILWKYA passUTUA HAaCEeKOMbIX, NaToreHHbIX 6akTepuin, NporHo3 ob-
LLIeCTBEHHOrO pa3BuTua 1 1.4.).

OcHoBaH nporHo3 Ha Bbibope U3 MHOXeCTBa BapUaHTOB U3 pAja BO3-
MOXHbIX Hanpaenexun npouecca. Hanbonee BeposTHblIE NPOrHO3bI CO-
GbITUIA, ABNEHVIA, HanpaBneHn pa3snTua: 1) NPOrHo3 BNUSHUA npeanpu-
ATUS Ha NPUPOAHYIO Cpeay; 2) NPOrHO3 BO3AENCTBUS HABOAHEHUS UMK
OCyWeHWs1 MECTHOCTU Ha NPUPOAY U XO3SINCTBEHHOE passuTue; 3) npo-
rHO3 HABOAHEHWN, LyHaMW, CENen, 3eMMETPACEHUI U APYTUX NpUpogHo-
CTUXUIAHBLIX DeacTBuUnA.

MpepocraBnseTcs NPOrHO3 B YCTHOM UMK NMUCbMEHHOM BUAE UMK B
dopMe MaLLNHHOW NPOrpammel, UNn OCYLLECTBAETCA C NOMOULIO onpe-
AeneHHbIX NPUemoB.

B nepwop paboTbl OT NporHo3a cneayet oTinuaTts npeaynpexaeHue
- 3KCTpanonsuuio, T.e. yTeepXaeHue o0 TOM, 4To npouecc Byaer uatu 8
COBPEMEHHOM HanpaBsneHun u Habniogaembimy Temnamn. Takue npea-
yNpexaeHusl - IKCTPanonsiuMu He ABNSIOTCS MPOrHo3aMu, a NUllb yKa-
3bIBalOT Ha 0653aTeNbHOCTL (UMW BECbMA BLICOKYIO BEPOSITHOCTb) Kave-
CTBEHHbLIX MEPEMEH, NepepbIBa NOCTENEHHOCTU B pa3suTum npouecca.

[porHos Bo3nencTBUA HA cpeay. [peackasaHue WU3MEHeHWA B npu-
poaHoun cpeae B pe3yneTaTe BO3AENCTBUN HA Hee MPOEKTUPYEMOro, CTpO-
AUErocs UNuM BBEAEHHOTO B 3KCNMyaTauuio NPOW3BOACTBEHHOIO Npea-
NPUSATUS, COOPYXEHUS1 UNKU UX COBOKYNHOCTW. [peasaputensHoe onpe-
Oenexne 3MEHEHWN B NPUropoaHON Cpeae unu OTAENbHLIX ee CocTas-
NAOLWKUX YacTen, INEMEHTOB B pe3ynbTare BO3AEWCTBUIA areHToB, paHee
He NonagaslnX B NPUPOAHYIO CPeay UNK AENCTBUE KOTOPbLIX paHee He
Bbino U3BECTHO, TaK, Hanpumep, NPOrHO3 BO3AENCTBUA Ha cpeay dpeo-
HOB Yepes3 HapylleHue UMK o3oHocdepsl, PTopamn, paauoHyKNnaamu
nT.A.

[porHo3 B npupogononb3osaxuu. lNpeackasanne UHaMUKN U3MEHe-
HWA NPUMPOAHO-PECYPCHOrO noTeHumana u notpebHocTen B UX Npupoa-
HbIX pecypcax B NOKanbHOM, PEMMOHAaNbLHOM U rmobansHoM macwTabax.

(MporHo3 usmeHenusn cpeasbt. [peackasaHne yCTOMHUBLIX NEPEMEH B
NPUPOAHON cpeae, NPOUCXOAsLLUMX B pesynbTaTe CHNOXHbIX UenHbIX pe-
akuuin, CBA3aHHbIX C NPsiMbIM BO34eNCTBUEM YErIOBEKA Ha cpeay u C OT-
AenbHbIMU, KOCBEHHBLIMW NOCNEACTBUSIMUA 3TUX BO3AEWCTBUA, BKNKOYasn
N3MEeHEeHUs (NPUPOAHO-aHTPONOrenHble). [porHo3 usmeHeHus cpeapl
npeacTasnser cobon uHTErpauuio NPOrHo3os BO3AENCTBUA HA cpedy U
OTBETHbIX peakumMi Ha 3TN BO3AEWCTBUS.
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Nb30BAHWUA_NPUPRO o8, NpeaBaputensHoe
onpeaeneHne obbeMa NpUpPOAHLIX PECYpPcoB, KOTOpble MOryT 6biTb BO-
BneyeHbl B XO3AWCTBEHHbIA 060POT C y4ETOM 3KOHOMUYECKKX, COLMUanb-
HbIX, TEXHUYECKNX U IKONTOrMYECKUX OrPaHUYEHUA N BO3SMOXHOCTEMN.

[porxHo3 noroawl. MpeackasaHve - 3To0 COCTORAHUE NOTOAbI, BbIBEAEH-
HOe U3 aHanu3a TeMNOB Pa3BUTUS KPYNHOMAaCLITabHbIX aTMoCcepHbIX
npoueccoB, Npexae BCero, Nonein AasneHus, TeMnepaTypbl U BETpa.

KpatkocpouHblie (0T 2 yacoB Ao 1 - 2 CyTok), AONFOCPOMHbIE NPOTrHO3b!
noroabl, Manow 3abnarospemerHocTi (0T 3 Ao 10 CyTOK) ¥ 4ONTOCPOMYHbIE
BonbLuoi 3abnarospemeHHocT (Ha Mecsiy u 6onee). CneuvansHble Npo-
FHO3bl NOroAbl -~ NPOrHO3bI ANA HYXA aBuauumn, Apyrux oTpacrnen HapoaHoro
XO3AWCTBA ¥ NPOTrHO3 NoroAbl 0BLWIEro NONL30BaHUS - ANS HaCEeNeHVs; rpa-
HWLbI NPOrHO3a NOroAb! (TEPPUTOPUU U aKBATOPUN PA3NUYHOW NNOLLaAW).

BoamoxHble cpeacTBa MCNONb3yeMbIX MPU NPOrHO3e NOroAbl: Cu-
HONTUYECKWE KapTbl, YUCNOBOE MoAenupoBaHue Ha 3BM, cnyTHuKoBbIe
CbEMKMU U Apyrue NporpeccuBHble MeToabl. TOYHOCTb NPOrHO30B NOroabl
Ha CpoKU CBbile Heckonbkux Yacos. OnpaeBabiBaEMOCTb CYyTOYHOIO Mpo-
rHO3a NoroAbl N0 MexAyHapoAHon oueHke (okono 78%).

3HaueHune HapoaHoro nporHoavposanus. Npu onpegeneHuy CocTos-
HUA NOroAbl NO ONafEeHNIo NMCTLEB TONONSA W APYTUX AePeBbLEB, TOTOBHO-
CTU NOYBb! K BCNALLKE, 3EMMATPECEHUN NO NOBEAEHUIO 3MEN, KOLUEeK, CO-
H6ak, nowagev n Apyrux XUBOTHbIX, NN 32X0A0M CONHLIA U NOSIBNEHNEM
pafyru, 3akpbiTUEM HOPbI NOMEBbIX MblLLEW, MypaBerHukoB. Jlioan onpe-
Aenvnv cocTosHne nNoroabl (A0XAb, 3acyxa) v T.4.

dusnko-reorpacuyeckoe nporHoauposanve. HayuyHoe npeagsmaeHue,
npeackasanve u paspabotka npeacTaBneHn 0 NPUPOAHBIX reorpaduye-
CKUX cuctemax byayuiero, 06 nx KOPEHHbLIX CBOWCTBAX U pa3HoObpasHbIX
NepemMeHHbIX COCTOSIHUAX, B TOM Yncne obycnoBneHHbiX npeaHaMepeH-
HbIX U HenpeAHaMEpPEHHbIX Pe3ynsTaToB AeATENbHOCTY YenoBeka.

CxoacTea reorpadunyeckoro U 3KONOMMYECKOro NPorHosos. [eorpa-
¢hnuecknit NPOrHO3 UCTOPUYECKN APEBHEE IKONOMUUECKOro, HO B HacTo-
Allee BpeMs TEPMUHOM “nporHosvposanune cdusnko-reorpadnyeckoe”
("n.d.-r") Nonb3yloTCA TONbKO reorpacgpamu, Toraa Kak TEPMUH “3KoNorm-
Yyeckui NPorHo3” WWpoko ynotpebnserca B Hayke u npakTuke. MonsTtue
“akonoro-reorpaduyeckoe nporHoavposaxure” nosisunocsk ner 30 Tomy
Hasaj B reorpacuyeckon nuteparype.

B obuieit TepMUHONOrM HE CyLLIECTBYET NpaBuna NPUopUTETa U NOHS-
e “n.d.-r.” Ha NpakTUKe CNUNOCH C NOHATUEM “IKONOTrUYEeCcKoe NPOrHO-
3nposaHue”. PakTUYECKM Xe NOHATUA IKOMOTMUECKUIA U reorpachruueckuit
NPOrHO3bl CUHOHUMWYHELI. B psage cnyyae “n.d.-r.”, kKaKk 1 NporHo3 B pam-
Kax obuiein axonoruy Unu CoumanbHOM 3KONOIMU paccMaTpUBaETCA Kak
COEIMHEHNE €CTECTBEHHO UCTOPUHECKOro, COLManbHO-3KOHOMUYECKOro
¥ TEXHUYECKOro NPOrHO30B, T.e. BCEN cUCTeMb! “obLecTBo - npupoaa”.
Tako# nporHo3 rnobanbHoi AMHAMMKM HA3bLIBAKOTCA TakkKe NPOrHO30M
aKopa3suUTUA. MpaKkTUYeckn OH BbIXOAWUT 3a pamku NoOON U3 OTAEMbHbLIX
oTpacnen 3HaHUA 1 sBNSETCH obWeHayYHbIM.

CopepxxaHue 3KOMOTUYECKOTO NPOrHO3MPOBAHWUA. JKONOFMYeckoe
NPOrHO3UpPOBaHWeE, ynpasneHne v paynoHanbHoe NPUpoaoNONL30BaHNE
06pa3yloT B3aUMOCBS3aHHbI U B3aUMOAEWCTBYIOLMA KOMNNEKC 3aaay,
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NPy peLueHUn KOTOpbIX LWNPOKO UCNonb3yloTca obuiue MeToabl uccnego-
BaHUI (CpaBHUTENbHbLIN, UCTOPUYECKUIA, Naneorpadu4eckui n ap).

Mpy NPOrHO3MPOBaHNKN TEHAEHUUIA Pa3BUTMS NPUPOAHLIX NaHawad-
TOB HeobXoAMM aHanu3 COBPEMEHHOrO UX COCTORHUA U (PYHKLMOHUPO-
BaHWUs, AMHAMUKA Pa3BUTUS B NPOLUAIOM. 3TOMY cnocobCTByeT npumeHe-
Hue naneoboTaHU4eckux METOAO0B NPU U3yHEHUU APEBHUX NaHALLagTOB
nnencToueHa u ronoyeHa. Maremartuueckue 06paboTkm No3BONAKOT NPO-
BECTU KOMUYECTBEHHYIO OUEHKY KnvumaTta U TUNOB pacTUTENbHOCTU Npo-
LWNbIX reonoruyYecKmx 3nox.

AHanu3 NaneoHTONOIMMYEeCKUX AaHHbIX NOKa3bIBAET, YTO B UCTOPUU
pa3euTus buoctepbl UMENYU MECTO 3HAOFEHHbIE 3KOMOrMYECKUE KPU3U-
Cbl, O4HUM U3 Haubornee SPKUX NPUMEPOB TaKOro Kpu3uca CnyxwuT pa-
AVKanbHas cMeHa HaseMHoW 6uoTbl B cepeauHe mMena. B MOMeEHT ako-
TIOrM4ECKOro Kpruanuca CTeneHb NOPaxXeHUst CTPYKTYPbl 3KOCUCTEMbI OCO-
6eHHO Benuka u LIeHOTUYeCKUIA KOHTPONb Hag cunoreHesom ocnabesa-
€T, B pe3ynbTaTe NpoucxoauT uameHeHue obulero xapakrepa 3Bonouu-
OHHbIX MPOLECCOB.

B nepuopa akonoruyeckux Kpmwcoa NpPOUCXOAUT BbIMUPaHWE KOMMO-
HEHTOB NPEXHUX IKOCUCTEM, HO U HabnIoAaETCS NOSIBNEHVEe psiga HOBbIX
TaKCOHOB, 3@ CHET KOTOPbIX hOPMUPYIOTCA HOBbIE LIEHOTUYECKUE CUCTe-
Mbl B3aMeH pa3pyLUEHHbIX, A€ NOBLILIAIOTCA PONU PENUKTOBLIX U LIEHO-
obHbIX BUAOB.

MeToabl 3KONOrMYeckoro NPOrHo3a YeTko oceeLlarT buonoruyeckne
npoueccol, NpoTekallue B NPUPOAE, OTPAXaloT XU3HeAeATenbHOCTb
61MOUEHO30B, UX XapaKTEPHbIX NMPU3HAKOB, Hapsdy C pacnNpoCcTpaHeHueM
BWJOBOrO COCTaBa, UX Ka4eCTBEHHOrO U KONMUYECTBEHHOTO U3MEHEHUs,
3KONOrM4EeCKUM NPOrHO30M ONpeaensiioT U BbIAENSIOT pasnuyHbIe KaTe-
ropuu Buonoruyeckux nNpoueccos, Takux Kak: 1) COBOKynHoe BRvsHWeE
BuoreouUeHOTUYECKUX (haKTOPOB, NPUBOASLUMX K PE3KOMY MPOSBIEHWIO
XKU3HEREeATeNbHOCTA Kakoro-Nnubo oAHOro KOMNoHeHTa BuoueHo3a (Ha-
npumMep, BCNbILKA MAacCOBOrO Pa3sMHOXEHUS BpeauTenen, sogopocnei
B MOpSX U “LBeTeHue Boabl”); 2) npossnexlne Guonoruyeckoro npouecca
06513aHO COBOKYNHOMY Y4aCTUIO MHOTMX KOMNOHEHTOB GMOreoLieHO308B.

Jkonornyecknn NPorHo3 aHanusupyet opmbl agantauuu OpraHus-
MOB Kk ycnosusiM KpaitHero Cesepa unu copM agantauynm pacTeHuin u
XUBOTHBIX K HEONAroNPUATHLIM YCNOBUSIM XU3HW B MYCTLIHAX U Nonyny-
CTbIHAX, 06ecnedmnBarLLUX ANUTENbHYIO COXPAHHOCTL U CaMOBO306HOB-
NAEMOCTb apuaHbIX 3KOCUCTEM. OKOMOruyeckuii NporHo3 onpeaensieT
aHTpPONOreHHoe BO3AelCTBUE, B pe3ynbTaTte KOTOPOro NPOUCXOAUT aere-
Hepaumsi 3KOCUCTEM U Hauano npouecca onycTblHMBaHuA. [pu aTom pas-
pabaTbiBaloOTC MEepONpUATUA NPOrHO3UPOBAHWUSA U ONpeAensIoTcs npe-
AenbHble Harpy3ku Ha 3KOCUCTEMb! apUaHbIX PaloHOB B Nepuoa ocsoe-
HUSI NPUPOAHBIX PECYPCOB.

B pesynbraTe UCNONb30BaHWA METOAA 3KONOrMUECKOro MpOorHosa
onpeaensiloTCs 3Konorudeckne NocneacTeus “napHukosoro addekra”, 8
YaCTHOCTW, MOAEeNnupoBaHUEe Nokasano, YTo Npu YABOEHUU KOHUEHTpa-
umn CO, B atMoccepe ByaeT HabnioaaTbCs NOBbILIEHUE TemnepaTyps
Boa,nyxa B NPU3eMHOM cnoe Ha 2,5°C, 4To NnpuBeseT K NOBLILLEHUIO YPOB-
Hsi okeaHa Ha 10-30 cm. MoTennenve knumata Ha 1°C Ha KpariHem Ce-
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sepe, BocTtoke Esponst 1 Ha cesepe 3anagHon Cubupw toxHas rpaHu-
La pacnpoCcTpaHeHUs MHOrONETHEN MEP3NOThLI OTOABUHETCS K CeBepy Ha
300 kM 1 Nnowaab CNNOLHOM MEP3NOTbl COKPATUTCA NoYTH Ka 50%, 3To
HEraTUBHO CKaXXETCA Ha NPUPOAHBLIX NaHAwadTaxX u XO38NUCTBEHHON Ae-
sAiTenbHoCTK yenoseka. Mpun rnobansHoM noTennexlun knumarta Ha 1- 2°C
(ocobeHHo B nepBoi nonoeuHe YyeTBepTy XXI| Beka) no Bcew 30He MHOro-
netHen mepanoThb! Ha cesepe EBpa3sun ByaeTt otMeuaTbea akTMBU3auus
npoueccos conudniokauuy, Tepmokapara 1 TepMo3apo3un, 3abonesaxue
W yXyALUEHWEe COCTOSIHWA NECHbIX MAacCUMBOB U T.4.

B LieHTpansHon A3uun s3konorudeckas katactpoda npupoabl Apana v
Mprapanbsa pe3ko M3meHuna u NpoaomKaeT U3IMEHATL KNUMaT pervoxa.
Ecnu 661 B cBOE BpEMS pykoBoAMTENWU rocyaapcTBa NPUCNYLLUMBANUCH K
MHEHWIO NPOrHO3UCTOB U 3KCNepToB, To cyabba Apana He 6bina 6k cTonb
KkaTacTpouiHONn.

Cb6uiBatoTcs Bce NpeackasaHus M NporHo3bl akonoros-reorpados 06 ns-
MEHEHUW NPUPOAHON Cpeapb! Takux NPOMbILLMERHbIX FOPOAOB Kak Ynpuuk,
Anmanbik, AxaHrapan, AHrpeH, Hasou, UumkenT, Tanac, lywax6e v ap.

Ha ocHoBaHuM aHanu3a 3KoNoruyYeckMx NporHo3oB HeoBxoanMO yxe
B HacTosillee Bpemsi YCTaHOBUTL NEpPCNeKTUBbI OCBOEHUS MHOMMX pae-
HWHHbIX, CTENHbLIX, NPEATOPHBLIX PANOHOB NNAHETHI C YYETOM 3KOMOTuye-
CKUX NPOCYETOB NPEXHUX NET, €CNYU Mbl XOTUM XUTb B MUPE U COMacuv
C NpupoaoH.

AHanu3 3KoNOrMYecknx NPOrHO30B MONE3EH He TOMNLKO ANS OLEHKW
COBPEMEHHOIO COCTOSIHVUS PasnNUYHbIX TUNOB 3KOCUCTEM - NaHAawadTos
CYLLUM 1 OKEaHOB8, HO W AN NPOrHO3a COCTOAHUA BUOTEOLIEHO30B 1 KaJe-
cTBa BoAbl B 6yayLiem npy BO3pacTaloLMX aHTPONOTreHHbIX Harpy3skax.

MABA 13
OKONOI'MYECKAA 3KCNEPTU3A
BBEAEHWE K 3KCNEPTU3E

TpeboBaHUA Hay4HO-TEXHUYECKOIO NpOrpecca W HapoAHOXO3RAW-
CTBEHHOr0 NPOV3BOACTBA, HEBNAronpusaTHOE COCTORHWE OKpYXXaloLen
NPUPOAHON CpeAbl B PA3NNYHbIX perMoHax 3emnu, BbIHYXAAET cneyuva-
NNCTOB MCKaTb HOBbIE HAYYHbIE HANPaBnNeHus, NyTU U METoAbI UX Uccne-
AOBAHWUA C LEMNbIO yNyylleHns cpeasl 0BUTaHWMA XUBbIX OPraHM3moB, B
TOM yucne Yyenoseka. Takum HOBbIM BUAOM Hay4yHO-NpakTuyeckux pabor
ABMAOTCA 3KONOro-reorpaduyeckue IKCNepTHbie UCCNefoBaHNS.

masHoOW uenblo 3Konoro-reorpadUyeckort 3KCNepTU3bl ABNSETCH
YyCTaHOBIIEHUE COOTBETCTBUS NPOEKTOB Pa3MELLEHUA KPYMHbIX HAapOAHO-
XO35IMCTBEHHbIX OOBLEKTOB NPU OCBOEHUWU KOHKPETHLIX TEPPUTOpUiA Tpe-
60BaHWAM OXpaHbl NPUPOAL! ¥ PALMOHANBHOTO UCMONbL30BaHUA NPUPOA-
HOW cpeabl U pecypcoB.

[NpakTuka akcnepTus Bnepsblie Gbina npumeHena 25-30 neT Tomy Ha-
3aj, B 3apyBexHbIx cTpaHax, 4To ObINo BbI3BaHO pe3kum o60CTpeHMeEM
3KONOrM4ECKOW CUTYauun.
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13.1 3AAYU SKCNEPTU3LI

B akcnepTHbIX MCCNEAoBAHUAX OCBELLAIOTCA cneayolive 3afaqu:

a) Onpepfenexne COOTBETCTBYIOLLErO TeMrna n obbema passuTus He-
KOTOPbIX OTpacnew Xo3sanucTea NPUPOAHLIM BO3MOXHOCTAM TOW UNN UHOW
Tepputopuu. Tak, HanpUMep B CENbCKOM X03AWCTBE NPU OCBOEHKUN OPO-
waemoro 3emnegenus B ApansckoM 6acceiiHe cosganack karacTpodu-
Yeckas 3Konorudeckas cUTyauus, Tak Kak pesynbraTthl akcnepTusbl 1970-
1975 rr. no npo6neme “Cyab6a Apanbckoro Mopst” He Gbiny CBOEBpeMeH-
HO peanu3oBaHbl.

6) YcraHoBrneHWe COOTBETCTBUSA CEPUNHO-BbINYCKAEMON TEXHUKM
MECTHbIX MPUPOAHLIM YCMOBUSAM - OTPOMHbIX TPaKTOPOB, pa3pyLaioLnX
NOYBY; 3KCKABaTOPOB C KOBLUAMW, HE NMO3BONAIOWMUX OCYLLECTBNATL Ce-
NeKTUBHbIE CKNagupoBaHne OTpbIBAEMbIX NOPOA, MONMBanbHbLIX MalLvH,
He obecneunsalolMx UHTEHCUBHOCTL AOXAS B 3aBUCUMOCTW OT Mexa-
HW4ECKOro COCTaBa NOYB W Bbi3bIBAIOWMX UPPUraLMOHHYIO 3p0o3unio. Tak,
TOMbKO 33 OAWH CE30H NONUBOB CMbIBaeTcA 0,2 M ra NoYBOrPyHTOB.

B) BecTu NOCTOSIHHBLIA y4YeT KonuyecTsa Cryvaes v NpuynHbl asapun
COOpPYXXEHWIN: @) POCTOM MOLLIHOCTEW, YCNTIOXHEHUEM UHXEHEPHBIX COOpY-
XKEHWUN N peakuneln NpUpoSHbIX KOMNOHEHTOB, YacTO HE BblaepXuBalo-
LMX yBENUYEHNE TEXHOTEHHbIX Harpy3ok (Hanpumep, asapus Ha YepHo-
6binbeckon AQC B 1986 r.); 6) yCKOpPEeHWEM 1 yBENUYEHNEM YacTOTbl He-
KOTOPbIX TEXHONOrMYECKUX NPOLIECCOB - TeMnepaTyp, AaBNeHus U T.4.; B)
OMpeAenuUTL yBermueHue TeppUTopUanbHoOin eMKOCTH, MOLLHOCTEN Npea-
npuaTuin 6e3 paclwupenus nnowanen, seegeHuem Lenu 6e30TxoaHbIX
npeanpusaTAR; ) YCTaHOBUTbL SKOHOMUYECKE NokasaTenn Ha CTpouTens-
CTBO CETU JOPOT, UHKEHEPHBLIX KOMMYHUKaLUA U Ap. A) BbIACHUTL B3au-
MOCBA3b psiAa HOBbIX HayK, 3aHMMAIOLLMXCA OXPAHOW KOMIMOHEHTOB Npu-
poAbl U 3AWNUTON Pa3NNYHbLIX UHKEHEPHBLIX OBBLEKTOB € Uenbio aKonoru-
YEeCKOW 3KCNepTU3bl U NPOrHO3MPOBAHMNS.

Conepxanne akcneptusbl. Cpean rnobanbHbIX  3KONOrUYECKNUX
npobnem 3KcnepTamu AOMXKHbI pellaTeCs, B NEpBYIO odepeab, cne-
Aylowpe: co3aaHne METOAONMOrMYEeCcKUX M Hay4HbIX OCHOB e4UHOW
3KONoro-reorpad4ecko rocyaapCTBeHHOW 3KCNepTU3bl; onpeaeneHue
3Konoro-reorpauyeckux KpUTepueB 4Ns BbiAENEHUsi TEPPUTOPUIA C 0CO-
6bIM peXxMmMoM NPUMPOACNONL30BAHUA; TUNONOTUSI IKCNEPTU3 M PanoHuU-
poBaHue TeppuTopun LieHTpanbHol A3uu no ux Tunam; NporHo3nposa-
HUE U MoaenUpoBaHve NPobneMHbIX 3KoNoro-reorpaduUiecknx CUTyauun
Ha nepcnekTusy.

MNoHaTue akonornyeckon akcnepTusbl. Mpu 3KONOrMYECcKon aKCnepTu-
3e faeTcs oleHKa BO3AEWUCTBUS Ha OKpYXaioLlylo cpeay, NpUupoaHble pe-
CYpChl U 300poBbLE M0AEN NPOMBILLNEHHO-XO3SNCTBEHHOIO KOMIINEeKea v
Apyrux obbekToB. Jkonoro-reorpaguueckas akcrnepTusa paccmarpusa-
eTCs Kak CPEACTBA U3y4YeHUsI HEeraTUBHbIX NOCNEACTBUNA XOIKNCTBEHHOW
DEATENBHOCTU Yenoseka ANA OKpyXalowen cpeabl UNK BbISIBNEHUS CO-
OTBETCTBUA npoekTa TpeboBaHUSAM OXpaHbl MPUPOAbLI NyTEM KOOpAUHa-
LK NpUpoa0oXpaHHbIX NPOrpamMm € NIaHaMn IKOHOMUYECKOTo PasBuTUs
(Okoundopmatuka 1992).
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CrneuvanbHble MeToAbl 3KCnepTu3bl. B HacTosilwee Bpemsa ans ouex-
KM BO3AEACTBMA Ha OKPYXalOLLY0 NPUPOAHYI Cpeay aHTPONOreHHbIMU
thakTOopamy MCNONb3YIOTCA WECTb cneyuanbHbiX METOAOB 3KCNEPTU3LI:
a) rpynnosas 3kcnepTusa; 6) akcnepTu3a KOHTPONBLHOrO CNUCKA; B) Kap-
TorpadUyeckoro HanoXeHus; r) bnokcucTemsl; 4) MaTpU4YHLIA; €) Moae-
nupoBsaxue.

Mpn akonornyecknx akcnepTusax B 3apybexHbix CTpaHax LUMPOoKO uc-
NONb3ylTCA MaTPUYHbLIA MeTo4 U MeToa MOoAEenupoBaHua. Tak, Hanpu-
mMep, NpU MaTPUYHOM METOAEe B MaTpuuy BKNOYaT MHdopMaumio: no
KOMMOHEHTaM NPUPOAHOW Cpeabl - KMMMaTUJYeckue napamMeTpbl, Temne-
paTypa, BNaXHoCTb, BETEP, BO3AYX; 3eMenbHble PeCypChl U BOgHbie 06b-
€KTbl, @ N0 BMAAM XO3ANCTBEHHOW AEATENbHOCTU YENOBEKA - LUAXThI,
oboratutensHble KOMBUHATBI U APYTrMe C yKa3aHueM uHauMKaTopa TEXHO-
reHHoro Bosaenctsusi. Kpome 70ro, Npy NpPoBeAEHUN 3KCNEepTU3bl pas-
NNYHBIX NPOEKTOB XO3AWCTBEHHBLIX COOPYXeHu# yuuTbiBaeTca Gonee 80
KOMMNOHEHTOB OKpYXaloLien cpeabl C y4eTOM TUNOB BO3AENCTBUN (LUyM,
Bnbpaums, oTBanbl, pagvauus, paguoakT1BHbIE 0TXoAbl BLIOpOCH! B aT-
Mocdbepy, orpaxaeHue, KaHanbi, [OPOrY, NEeCcOonoCafKku, HaceneHHble
NYHKTLI 1 Ap.). MeToabl MOAennpoBaHus - UCNONb30BaHUE COBPEMEHHOM
KOMMbIOTEPHON CUCTEMBI.

MeTtoanyeckme NpUHUMNBLI SKONOTMYECKOW 3kcnepTusbl. MeTogonoru-
YECKYH0 OCHOBY 3KOMOMMYECKOW 3KCMEPTU3bl COCTABNAT psif HayYHbIX
NONOXEHWA, KOTOPbIE NPUCYLLX IKONOTUK U reorpaduum, a Takke nNpupo-
NOOXPaHHbIM U NPOEKTHO-NNAHNPOBOYHLIM HanpasneHusam. Cpeau psaa
NPUHUMNOB 3KONOMMYECKON IKCNEPTU3bl HE0BX0AUMO BbIAENUTL CNeayio-
LUMe BaXxHeWLUMe NpUHUMNGL: 1) NPUHUMN 3HAYUMOCTK U 2) NpuHUMN pa-
LMOHaNbHOCTHU.

[pUHUMN PaUMOHANLHOCTU. 3TO COCTaBNEHUE 3HAYEHUS NPOEKTUPY-
€MOrO KPYMNHOro X03sCTBeEHHOro obbekTa. [TpoBognTsL MeponpusaTus co
CTEeNeHbLI0 YHUKanNsHOCTU NPUPOAHON cpeabl pernoHa B macwrabax pe-
cny6nuku unu kpynHoro pernoHa. OnpegeneHne aKONOrMHYECKOW, IKOHO-
MWYECKOWN, 3HepreTu4eckon, gemorpadcuueckon uenecoobpasHocTu pas-
MeLllleHNs 4aHHOro obbekTa B TOM Unu Apyrom pernoxHe. Tak, Hanpumep,
npoekT KatyHckon 3C B AnTackom kpae, Unu NpoekT CTPOUTENLCTBA
AJC B panoHe YuHasza Ha peke Cbipgapbs 6bifin HEOGBEKTUBHO IKCNep-
TW30BaHBbI.

MNpunuun pernoHanbHocT. OLEHKa BapuaHTOB TEppPUTOPUANbHOTO
pa3smeLlleHun npoexkTupyemblx obbekTos. Ponb 3kcneprta - npupoaose-
Aa - akonora. Ero 3HaHue MecTHbIX KnUMaTUyecknx, GMosKonorniyeckux
ocobenHocTeN Npupoabl, BUONOrMYecKkUd CoCTas, CTPYKTYPY U AUHAMM-
Yyeckne cBoiCTBa G1oreoLieHo30B, MX YCTOAYUBOCTL K Pa3fMyHOro poaa
HarpyakaMm, CnocobHoCTb k camoouncTke (0cobeHHO BOAOEMOB), CaMo-
BOCcTaHoBrneHunio. Heobxoaumo B npoekTax yaenaTe ocoboe BHUMaHUA
3KOMOTrUYECKOMY, 3KOHOMUYECKOMY U acTeTudeckomy yuepbam npupoa-
HbIX YCMOBUA NPU pa3MeLLieHns TOro UNU MHOro obbekTa.

[eppuTOpUanbHO-QTPacneBo NPUHLUMN. YYeT XO3SCTBEHHOW OCBO-
€HHOCTU TeppuTopuv. OnpegensTb HanNpaBnNEHHOCTb 3KCMEPTHLIX OLle-
HOK ¥ CUCTEMY NPUPOACOXPAaHHbIX MEPONPUATUIA, LenecoobpasHoCTb Co-
XpPaHeHNs B CTAPOOCBOEHHbIX CENbXO3SINCTBEHHbBIX PAAOHAX eCTECTBEH-
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Hbie naHawadgTel (nopsgka 20%) v onpeaeneHne NpUpPoOAOOXPaHHbIE
MEPONPUATUS Ha NOAAEPXKAHUS YCTOWUMBOCTU Buonornyeckon Npoayk-
TUBHOCTU arpoLieHO30B U rmapoLeHo30B. Mcnonb3oBaTte 6uoakonoruye-
CKYt0 HanpaeBNEHHOCTb 3KCNEPTU3bl HA BOCCTAHOBNIEHUE MEXaHWU4ecKux
HapylWweHuA 3eMnu B pasnuyHbiX panoHos LieHTpanbHon A3uu.

[poBeaeHWe 3KONOTMYECKOW 3KCNepTM3bl _npoektos. [lposoauTtb
aKonoro-reorpau4eckne 3KCNepTU3b! C LENblo OXapakTepu3oBaTb CO-
CTOsIHME NPUPOAHOW cpefbl B npouecce pa3paboTku npoekta v ero pe-
anusauuy. JKCNepTusy NpoOeKTOB MPOBOAWUTL Nocne ux paspaboTku u
onpeaenexus yHaaMeHTanbHbIX 3KOHOMUYECKUX 3aTpaT UNu 3KONoru-
yeckas aKCnepTu3a NPOBOAUTCA OAHOBPEMEHHO C pa3paboTkoil npoekTa
UK XXEe NAET CTPOUTENLHO-3KONOIMYECcKas 3KCrepTm3a no NpoekTy no-
CIe VIHXXEeHEPHOMN NOATOTOBKY TEPPUTOPUM K 3aCTPOWKE € YCTaHOBNEHUEM
Tpy6 Anst oTBOAa CTOYHbLIX BOA. Tak, C TPyAOM Npoliern 3KONOoruyeckyo
3KcnepTU3y NpoekT 3asoaa KanponakTtam B . Yupuuk, He npowen npoekT
CTpouTensbCTBa paavo3NEeKTPOHHOTO 3aBoaa B I. [asankeHT.

HeobxoaumocTb 06CyxaeHUs kpynHoMaclwTabHbIX MPOEKTOB A0 Ha-
yana vx paspaboTku, onpegenexlie CTOMMOCTU, YHUKaNbHOCTY COXpaHe-
HUS NPUPOAHOW TEPPUTOPUKU HA pa3MeLLeHHOM oObekTe U MX COOTBET-
CTBUW 3Konoro-reorpagpuyeckum notpebHocTsiM gaxnHoro pernoHa. Mpo-
BegeHVe MNPEeAnpOeKTHOW 3KCMepTU3bl C OUEHKOW BapUaHTOB panoHos
BO3MOXHOIO pasMeLleHns Toro Unu nHoro obbekTa.

HeobxoaMMOCTb 3KCNEepTHOro KOHTPONs B NepuoA peanusauvu npo-
ekTa u akcnnyatauyum obbvekTta. OueHKa, MHEHUE 3KCNEepTa U €ro KpUTUKa
B pa3paboTke 1 peanusauum o4o6peEHHBIX NPOEKTOB.

maBHOe BHUMaHWE NPOEKTAaHTOB U 3KCNEPTOB AOSMKHbI BbiTb Hanpas-
NMeHbl Ha peLlEHUEe CambiX CMOXHBLIX PErMoHantHO-NPUPOOXPaHHbIX 3a-
AaJ, rae HeoBxoaUMO BbIgENATL CneaylLmue akonorudeckue npobnemsi,
KOTOpble HEOHXO0ANMO YYECTb NPU IKCMEPTU3E NPOEKTOB:

a) CyMMa HeraTuBHbIX @aHTPOMOTEHHbIX ¥ €CTECTBEHHbIX (PaKTopos
(pecbuunT BOALI U TEMNa Ha pacLUMPEHHOW NoWaan opowaeMbIxX 3e-
Menb);

6) KOHTpONbHbIE CUTyaUuK, CBSI3aHHbIE C HEXBATKOW BOAHLIX pecyp-
COB ANSA HYX[ CENbCKOro XO3AUCTBA, PbiBOXO3ANCTBEHHbIX U BbLITOBLIX
notpebHoCcTew;

B) KPU3MCHasA CUTYaLUs U3-3a yBENW4EHUs NNOTHOCTU pasMelleHus
pasnu4HbIX OTPacnei HapoAHOro X03sUCTBa, 0cCobeHHO B HegocTaTKe BO-
AHbIX PECYpPCOB;

r) KpWU3MCHas 3KONOro-CaHWTapHas-TMIMeHNYeckas cuTyauus, BO3-
HUKaOLWAsa WU3-32 Cepbe3HbiX HapyLWeHWA CaHUTapHbIX, Meauko-
Buonorudeckux HOpM, yrpoxawLmx 340pOBbI0 NIOAEN € Ux nocneayio-
e Mmurpauveid B apyrue pervoHsl. Hanpumep, ycnosusa [Npuapanes,
OKpPECTHOCTU anioMUHUEBOro 3aBoga B . TypcyH3aae u ropoga Hasou
v ap.

ObuwecTtBeHHas akcnepTu3a. 3HayeHue MHeHusA obecTBeHHoCTU
npu obcyxaeHun npoektos. ObLiecTBeHHan IKCNepTU3a U ee 3HadYeHne
NpyW paccMOTPEeHWUN KpynHOMacLTabHbIX NPpOexToB OCOGEHHO B peruo-
HaX C YHUKanbHbLIMU NPUPOAHBLIMK ycnoeusmu. Hanpumep, npoexT cTpo-
utensCcTBa paguoannapartoB B . [a3ankeHT BOCTaHMbIKCKOro paioHa
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(TawkeHTtckas obnacTtb), KOTOPbIA Gbin OTKNOHEH NpY y4acTuK cneuuna-
NIACTOB, TaK Kak pa3melyeHne obbekTa Hapywuno bbl yHuKanbHble npu-
POAHbIE YCNOBUSA pernoHa.

CocraB 0bLUeCTBEHHOW 3XCNepTU3bl COCTOUT U3 CneuuannucTos B 06-
NnacTu MHXEHEPHOro NPOEKTUPOBAHUSA, OAAHAKO, IKCNEPTLI U NPOEKTUPOB-
LLIMKW AOIKHBI CHUTATBCS C MHEHUEM OBLeCTBEHHOCTH.

HeobxoanMocTb 1 0683aTENbHOCTL MPOEKTUPYIOWNX U NNAHUPYIOLLINX
OpraHn3aummn BbiICOKOro YPOBHSI CHUTAIOTCA C MHEHWEM 0B eCTBEHHOCTH
N MHEHWeMm ouuuanbHON 3KCnepTu3bl 06 3KONOrNYECKON U IKOHOMUYE-
CKOW UenecooBpasHOCTU TOro UnNu MHOro CTPOUTENLCTBA.

CopepxaHne 1 xapakTepnucTuka TUMNOB 3KCNePTU3bl. PasnuyHble TUMbI
3KCNepTU3bl UMeroT cBou ocobeHHocTu. Tak, Hanpumep, B 3kcnepTuse
TEXHONOrMYeckUX NPOEKTOB NpeAyCMaTPUBAETCS ManoOTXOAHOCTb Mpo-
Liecca 1o CPaBHEHMIO C CYLLIECTBYIOLIMMW HOPMaMK, a 3KCTIepTU3a TeXHU-
KW - onpefeneHne CTENEHn ee pecypcoB eMKOCTU U 3KOSTOMMYECKON Co-
BMECTUMOCTU ¥ T.A4.

Jkonoruyeckan xumudeckasa 3akcneptusa. Onpeaenenve Bo3aew-
CTBUSI XUMUYECKOro areHTa Ha NpUpoAHbIE KOMNIEKCb!, 0COBEHHO Ha Ha-
NUYNE TOKCUHECKUX BELLECTB B NUWLLEBbIX LENAX, NPoAyKTax NUTaHUS,
OKpY>atollen cpeae v CTENEHN UX BIIUSIHUS HA OpraHu3am

Okonoruuyeckasi akcneptusa npoekta. OnpegeneHue 3KONOro-
counanbHO-3KOHOMU4eckon  achdeKTMBHOCTM  Npeanonaratoulerocs
CTpouTensLCTBa NO CPaBHEHWUIO C CyLLECTBYOUlE HopmaTueHon Bason
nnu umetowmmMncs obpasuamu. B akonormyeckon Yactv OUEHMBAIKOTCSH
BEPOATHbIE BO3AENCTBUS AAHHOTO NPOEKTA, NPeANPUATUS, XO3SINCTBA Ha
NPUPOAHYI0 Cpeay Ha Becb nepuos ero YHKLUMOHMPOBaHWUS, BKMNOYast
BO3EACTBUA, CBA3AHHbIE C BEPOATHLIMA U3MEHEHUSIMA UCXOAHOIO Cbl-
PbA, AEMOHTaXeM UNu OCTaHOBKOW (Hanpumep, YnmkerTckun octop-
HbI 3aBoA), N nukBuaaumen obvekTa (HanpuMep, KokaHACKWMIA a3oT-
HbI 32B0A).

Ob6ulecTeeHHan skcnepTn3a npoekta. BceHapoaHoe unu pernoHanb-
Hoe wwpokoe obcyxaeHne npoekta, oCOOEHHO KpynHOro, Npu 3TOM
ocoboe BHUMaHWe yaenseTca uaee npeobpasoBaHMA NpPUpPoOAbl WMIMN
CTPOUTENLCTBA, BEAYLLEr0o K U3MEHEHUIO 3KOMNOTMYEeCKOW U KYNbLTYPHO-
3CTETUKO-UH(POPMALIMOHHON CUCTEMBI, OKpYXatoLlen cpeabl.

3xonoruyeckas akcnepTusa npoekta npeanpustus. Onpeaenenve
BEPOSITHbIX IKOMOrMYECKUX NOCNEACTBUNA CTPOUTENLCTBA TOr0 UMK UHO-
ro NpeanpuaTUS B CPaBHEHUW C XeNnaTenbHbIM 1 AOCTYNHbLIM COCTOSAHU-
eM CpeAbl XU3HU NIoAEN U OLEHKa AONTOBPEMEHHOFO BO34eWCTBUS Npea-
NPUATUS Ha NPUPOAHbBIE PECYPChI U NPUPOAHLIE YCNOBUSA.

3konoruyeckas aKkcnepTu3a npoekTa npeobpasoBaHUs NpupoAb.
OuieHka 3KONoro-coLuanbHo-3KOHOMUYECKOW 3HEKTUBHOCTUA pe3ynb-
TaToB NpeAnonaraeMoro U3MeHeHNs NPUPOAHOWR Cpeabl Ha pernoHarnb-
HOM yposHe. [laHHas akcnepTuaa onMpaeTcs Ha BECb KOMNNEKC 3aKOHOB,
npasun U NPUHLUMNOB 3KONOTMU U NPUPOACNONbL30BaHUS.

Jxonornyeckas skcneptuia Boabl. Onpegenenve cooTBeTcTBUA [OC-
cTaHAapTy U ycTaHoBneHne husnonoro-rurueHUYeckux Ny Xo3sucTBeH-
HbIX noTpebHoCTen Yenoseka uUnu xe Ans cbpoca CTOMHbIX BOA B BOAO-
em.
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Toxcuyeckas skcnepTtusa. [NpeasapuUTenbHOe TOKCUKONOTUYECKoe UC-
cneaoBaHue AENCTBUA NULLEBLIX nNPOoAYKTOB, A4a, AA0BUTLIX U HAPKOTU-
YeCKUX BewlecTB Ha OpraHu3m B yCnoBuUaAxX akCnepumMeHTa C uenbho onpe-
AeneHns ero TOKCUYHOCTN U ONACHOCTH.

MMABA 14
IKONOTnA BO3AYXA

YcKOpeHHOe pa3BUTME HayKu U TEXHWKW, BCe BO3pacralollee aHTpo-
NOreHHoe BO3AEWCTBME HA OKPYXaIOWYIo NPUPOAHYI0 cpeay CTaHOoBST-
cs bonee n bonee onacHelMn. YenoBek MOXET BO3AEWCTBOBATL Ha npu-
poaHylo cpenly uandeckumn, xuMmyeckumi, bruonorudecknmu cnocoba-
M. Kpome Toro, Ha cpeay rnobansHble BO3AEACTBUA OKa3biBaOT reocu-
3UYeckne, KOCMUYECKUE U NoHU3UpYloLiMe daKkTopbl, YCUNEHHO 3arpss-
HsioTCs aTMocdpepa, ruapocdepa u buocdepa, Uto TpebyeT cepbesHo-
ro KOHTPOIMA Ka4yecTBa, U oxpaHy Npupogbl CO CTOPOHbLI CYLWECTBYOWUX
opraHu3sauuin n (6nonoroe, aKONOroB, METEOPONOroB, MAPONOros, XUMu-
KOB, MEAMKOB W T.4.), KOTOpble AOMKHbI UMETL NPeACcTaBneHne O Xapak-
Tepe, CTENEHW, konuyecTee U MacwTabax BCEX BUAOB aHTPOMNOIreHHOro
BO3AEWCTBMS HA OKPYXatoLLY0 NPUPOAHYI0 cpeay.

MU3BECTHO, 4TO AO Pa3BUTUA HAYKW, TEXHWKW, MPOMBILNEHHOCTH U
CenbCKOro X03AWCTBA 3arps3HeHme NpupoaHon cpeabl Hbino o4eHb orpa-
HWYeHHbIM. 0 KONUYecTBy 3arpsAsHAOULNE BeLlecTsa He OKa3biBanw
Bonbloro Bpeaa Ha xueble opraHuambl. OgHako, B npouecce Xo3sn-
CTBEHHOM AeATeNsHOCTU YeNnoBeKa CO34al0TCs OrpOMHLIE U pa3Hoobpas-
Hble (TBepAable, Xuakue u rasoobpasHble) 0TXoAbl, KOTOPbIE 3arpsa3HANM,
3arpssHsioT u ByayT 3arpssHaTb Guocdepy.

maeHas 3agaqa rnasbl “Okonorns Bosgyxa” (aTMocgepbl) COCTOUT B
ToMm, 4ToBbI cnocobcTeoBaTh BbipaboTke HaBLIKOB U YMEHWUA Y Monoae-
XU - CTYAEHTOB LUMPOKOIO 3KONOrMYECKOro MUPOBO33PEHUSA U 3KOKYNbTY-
pbl, B OCHOBE KOTOPbIX AOMKHO ObiTh NpeacTasneHve o eamHcTee obule-
CTBa W NPUPOALI, U B TOM, YTO XU3Hb Yenoseka 3aBUCUT OT NPUPOAHbIX
NpOLECCOB U TECHO CBSA3aHa C U3MEHEHUEM aTtMocdepsl, BOAbl, MOYBLI 1
Apyrux cakTopos cpegbl.

OcHosHas Luenb AaHHOro pasgena - 06bsacHeHWe y4HalnMMCs CyLWHO-
CTW 3arpsa3Herua NpUpoaHOW cpeawbl, B TOM Yucne atMmocdepbl BO3ayxa
pa3roobpasHbiMu BpeaHbIMU 4K XU3HU YenoBseka BeLLecTsaMn 1 Bblpa-
BoTaTb Y HUX CNOCOBHOCTL OLEHUTE COCTOSIHWE U CTENeHb 3arpsi3HeHHO-
ctn atmocdepsbi, 4ToObl OHWU, NPUMEHNAS CyLLECTBYIOWME METOAbl U Ma-
Temarudeckue pacyeTbl, MOIMIU OCTaHOBUTL PacnpocTpaHeHne BpedHbIX
NpUMecei B OKpyXaloLLen cpeae v Ha OCHOBaHWM NPaBoBbIX HOPM HaLu-
OHanbHbIX FTOCYA3PCTB U MEXAYHApPOAHOro 3akOHOA4aTeNbCTBa OCyLWecT-
BNATbL OXPaHy NPUPOAHOW Cpeabl OT 3arpsi3HEHUA U UCTOLLEHUS.

MpeaMeTom usyueHUss aTMocepPHOro BO3Ayxa, SBNSETCA ero npu-
pOAHLIA COCTaB, eCTeCTBEHHbIE U UCKYCCTBEHHbIE NPUMECU U UX BNUSA-
HWe Ha COCTOAHMUE NPUPOAbL! U MPUPOAHLIE dNEMEHTDI, Ha 300POBLE Ye-
rio8exa v Apyrux XueblX OpraHn3MosB.
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[anHas paboTta okaXeT NOCTORHHYIO MOMOLLb U3y4alLiMM npeameT
“Okonorusa Bo3ayxa”. B paborte noapobHo ocBeluaeTca uenu, 3agaum,
0COBEHHOCTU aTMOCHhEPHOro BO3AyXa, ero NpMpoAxHbLIN COCTaB, COAEp-
XXaHUe eCTeCTBEHHbIX U UCKYCCTBEHHbLIX NPUMECER U UX BNUSHUE Ha CO-
CTOSIHVE NpUpoAabl U NPUPOAHBbIE ANeMeHTbl, 0COBEHHO Ha 340pPOBLE Ye-
noseka. Kaxapi pasaen paboTbl HanpaBnsieT Ha OCHOBHbIE NpoGnemsl U
ux peluexmne; B paboTte Mbi OXBaTUNK NO Mepe BO3MOXHOCTY OT NOHATUSA
aTMocdepbl, ee COCTaBa, CONMHEYHON 3Hepruv, aTtMocdepHoro Aasne-
HWS, OCHOBHbIX UCTOYHWUKOB 3arpsa3HeHunst aTMocepHOro Bo3ayxa v Bnv-
SHUE Ha pacTeHusi, XXMBOTHLIX U yKadanu MeToabl onpeaeneHus 3arpsas-
HUTEnNew, OCHOBaHHbIE NpMBOPLI ANst aHanu3a Bo3ayxa U 3Konorvyeckue
OCHOBBI OXpaHbl aTMOC(epHOro Bo3ayxa U T.A4.

14.1 CPEACTBA U METOAbLI UICCNEANOBAHUA
ATMOCO®EPHOIO BO3QYXA

WasecTtHo, 4To HabnlogeHuns 3a cocTosHWeM noroabi BeAyTCsi € No-
MOWLbIO MHCTPYMEHTanNbHbIX U BU3yanbHbix cnocobos. Ipu 3ToM ycTa-
HaBNMUBAIOTCA cneuuanbHble NPMBOPLI HA MOBEPXHOCTU 3eMNu Ha MeTe-
OPONOTrMYECKMX CTAHLMAX TAKMe Kak NONW3TUNEHOBbLIE Wapbl, aapocTa-
Tbl, Tawke HabnogeHns BedyTCA C NOMOLLLIO PpaAUOMETEOPONOrNYECKUX
NpvbBopOoB-CNYTHUKOB 1 APYrMX KOCMU4ECKUX annapaTtos, a Takke paavo,
pPaguno3oHAOB, CneumnanbHbiX METEOPOAOTUHECKUX CIYTHUKOB, CHabXeH-
HbIX TeneannapaTtypon Ans nepegayv Ha 3emnio doTorpadun obnakos,
u cocrtaeneHne rnobanbHblx KapT atMocdepHon uupkynsuuv. 3atem
NpUCTynaeM K aHanuay NonyyeHHbIX JaHHbIX NO onpefAeneHuo cocTos-
HUA aTMocdepbl BO3ayxa.

MonaTtue atMocdepsl, ee coctas U cTpoeHue. ATMocdepa Bo3ayxa -
aTo ee oblwas macca u o6bem, NPUPoaHLIA cocTae atMocdepbl, OCHOB-
Hbl€ ra3bl, XMMU4ECKWUIA COCTaB HUXKHMX CNOEB No Macce U o6bemy rasos.
3emHan atMocdepa noapa3aensaeTcs Ha cnou, B COOTBETCTBUM C UX TEM-
nepartypoi. Cambiin 6nm3kuin K nosepxHocTu 3emnu cnow - Tponocdepa,
BepXHWe cnowm - ctpartocdepa, mesocdepa, Tepmocdepa u akzocdepa.
ATmocdepa - npoayKT XMBOro BeulecTea Guocdepsbl. ECTeCTBEHHbIN CO-
cTaB aTtMocdiepbl - BO3AyX, KOTOPbLIA AAeT XU3Hb Ha 3emne. Ponb kuc-
nopoaa B AblXaHUN PaCcTEHVN, XUBOTHbIX U YenoBeka OorpoMHbel. O30H B
3aLyMTe XuBbIX OPraHU3MOB OT ynsTpadvoneToBLIX Nyyeit Heobxoamm.
Yrnekvucnoivt ras urpaet 6onbllyio pons B npouecce dotocutTesa. 3Ha-
YeHWe APYruX ra3oB Ha 3emne TakKe BEMUKU.

ConHeyHasn aHeprua n TemnepaTypa Bo3ayxa. ConHue - OCHOBHON UC-
TOYHMK 3HEPrUU ANA XKWU3HW Ha Hawewn nnaHete. BenuunHa conHevHown
paavaumu B 1 MUH (Kan.cM/MWH) U OHa 3aBUCUT OT PacCTOSIHUA Mexay
3emnew u ConHuem. ObLlee Tenno AocTUrawLlee NOBEPXHOCTL 3eMny,
obbsacHaeTCs pagnaunoHHbiM 6anaHcom, 3hEeKTUBHOCTBIO U3Nyderus
paccesHHON 1 Npamon pagvaunn anbbeno. Nlyuncras aHeprus ConHua,
NorNoLaeTcs 3eMHO NOBEPXHOCTLI0. Tennoeon 6ananc 3emnu - ato pa-
AVaLMOHHbIA BanaHc, TennoobmeH B nouse, TypbyneHTHOCTL, Tennoob-
MeH Tenna Ha ucnapexue (puc. 16).
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Puc.16. MecsiuHbie CyMMbi CyMMapHOW CONHEYHON pagrMaumnmn
kkan/cm?(l - 1976 r.; 2 - 1988 r.) Ha TeppuTOpUK Y3BekucrTaHa.

14.2 CONHEYHASA PAJMALMA LUEHTPANBEHOWU A3UK

Temnepatypa BO3aAyxa. OnieMeHTbl NOroAgb! U KnuMara - aTo Temne-
paTypa, ocafku, BNaXHOCTb, BETEp, AaBMneHne Bo3gyxa, obnavyHocTs u
MX U3BMEHYUBOCTH Ha BHETPOMUMECKUX LUMPOTaX, KOTOPbIE MMEKOT CE30H-
Hble, BHYTPWU CE30HHbIE U CyTOYHblE M3MEHEHWA Ha PasfUYHbLIX 30HaX
3emnu. MNoHMxXeHNe TeMnepaTypbl Bo3gyxa Habnoaaerca 8 akesatopu-
anbHOW 30HEe ¥ HWU3KUX LWMpOTax U MNOBLILUEHUEM ee B CPeAHUX U BbICO-
KMX LUMPOTAX, MPOUCXOAUT MEXLUMPOTHLIA 0OMeH TeMnepaTtypbl BO34yxa,
netom HabnoAaeTCs MakCUManbHbI TEpMUYECKUA pexum B LieHTpans-
HOW A3UK, U MUHUMATbHbIE TEMMNEPATYPbl B KOHTUHEHTANbHBLIX PErMoHax
3emnu u ocobeHHo B LieHTpanbHoi ApkTuke un AHTapKkTuku. MNpoucxogut
CyTOYHasi aMnNNUTyaa TeMmnepaTtypsl Bo3gyxa HazZ NOBEPXHOCTLIO BOAbI U
noa 8OAOK.

Mopckue TeueHua u nepeHoc Tenna. Ponb okeaHos, Mopel B ¢op-
MMpOBaHUK U NepeHoCce Temnepartypbl Bo3ayxa Tenna no 3eMHomy wapy
OrpoMHbI. B pesynstate okeaHU4eCcKoro TeMeHUs, NPOHOCATCS OrPOMHOE
KOMMYECTBO TENNA U3 3KBaTOpNanbHOW 30Hbl U TPOMMWKOB Ha cesep, a Xo-
noaa - B HU3KUE LWMPOTbI M NPOUCXOAUT HanpaBneHne ¥ CKOPOCTL ABUXKE-
HUst OKeaHCKkux Boa - TedeHue MonbdpcTpuma, U NepeHocC Tenna U3 akea-
TOPUanNLHON 30HbI B CeBEPHYHO YacTb AHTapkTuke (o1 60-80 oo 100 kkan/
CM). XONOAHbIE U TEMNNbIE TEYERNA BNUAIOT HA BOAHYIO NOBEPXHOCTL U Ha
TemnepaTtypy BO3AyXa U Ha pacnpeaenexus Temnepatypbl Bo3ayxa y ro-
BEpPXHOCTU 3emnu.

Ycnosusi paBHoBecus B atmocdepe Bo3ayxa. [ocTosHHO Habnioaa-
€TCsi UBMEHEHWE TEMNEPaTypbl BO3AyXa C BLICOTON - OCHOBA €CTECTBEH-
HOro YCNoBus paBHOBECUS B aTMocdepe W NOHUXeHUe ee C BbICOTON
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Puc.17. MHoronetHue cpeaHne MecaYvHbIe 3HaAYEeHUA
Temnepartypbi Bo3ayxa(1,3) v Bnawi (2,4) B ycnosusix
CpenHen Asnn (A-neto; B- auma)

- BEPTUKanbHbIA IpagueHT. MameHeHne Temnepartypbl 3aBUCUT OT Bpe-
MEHU roaa, CyToK, Xapaktepa aTMocdepHbiX MPoUeccoB U apyrux dhakTo-
pos. HabniopaeTtca u3oTepMusa 1 yCTonumBoe paBHOBECUE TeMrepaTypbl
1 OHA BNUSET HA TEMNepaTypy BO3AyXa W Ha XUBbIe OpraHn3mel 3emnu.

ATMoccepHOe AaBneHne u BO3AYWHbIE TEUYEHWA 33BUCAT OT CUMbI
rpaaueHTa AABNEHUs, OTKNOHRIOWENCH CUNbl BpalleHus 3emnu, LeH-
TPOBEXKHON CUNbl B CUCTEME aTMOCKEPHBIX BUXPEW W CUIbl TPEHUS, W
rOPU3OHTanNbLHOro rpagueHTa AaBneHus; Nnoa AencTamem cunst Gapuye-
CKOro rpagueHTa BO3HMKalOT CKOpPOCTb BeTpa, CKOpocTb BeTpa bpuase,
rOPHO-AONUHHBLIE BETPA, MyCCOHbI, LeHTpobGeXHan cuna u cuna TpeHus,
AaBneHue Bo3ayxa, U faBneHue y noBepxHOCTU 3emnun u npeobnapato-
e Bo3AYWHbIE TeYEHV N 0COBEHHOCTU MONA AaBNEeHUs B pasnuuHble
Ce30Hbl foAa B TOM Yncne gaBnexne Bo3gyxa Ha TeppuTopun LieHTpans-
HOR A3nm.

HabniopaeTcs ropusoHTanbHas HEOAHOPOAHOCTL atMocdepsl U at-
MocdhepHble BO3gyLLHble PPOHTLI, rAe HEOAHOPOAHOCTL aTMoctepsl B
BEPTUKANbHOM WU FOPU3OHTANbHOM HanpasneHuu. Npu aTOM Npoucxo-
AWUT nepemeleHne macchl Bosayxa v npuobpeteHune HOBbIX H3n4ecKknx
csoncTB. POpMUPOBaHME TEMNNbIX U XONOAHBIX, YCTOWUMBLIX BO3AYLLHBIX
Macc 1 poHTanbHbIE 30HbI TPonocdepsl, ABMKEHNE, aTMocepHbie -
BO3AYLWHbIE (PPOHTLI TENNOTO U XONOAHOTO (DPOHTA.

OT ckopoCTU BO3AYLWHLIX TEYEHUE 3aBUCKHT 06pasoBaHne MOLUHBIX aT-
MocepHbIX BUXPEH U BO3HUKHOBEHUE LMKITOHOB W @aHTULMKIIOHOB, UX
BLICOTA, WNPUHA U paoHbl BOSHUKHOBEHUST LIMKMOHOB M aHTULIMKNOHOB,
a TakKe NPOCTPaHCTBEHHAA CTPyKTypa uuknoHos. Ctaaun pa3suTua Uu-
KMOHOB ¥ aHTULIMKNOHOB 1 30HLI HAUboNbLLIEN NOBTOPSIEMOCTHN LIKNOHOB
31IMOA M 0COBEHHO NETOM COCPEAOTOUEeHbl Ha BOCTOKE MaTepuKoB, aTo
Takve Tponudyeckne UMKNoHbl kak bettn, [1e66u, Sctep, Kapna, HaHcu v
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ap. Habniopalotcs menkue armocdepHbie BUXPU - CMEPHM U TOPHaAo0 C
OueHb BbICOKOW CKOPOCTBIO BETpa, KOTOpble 4acTo UMEINTCA Ha TEpPUTO-
pun CLLUA ¢ BbICOKOW paspyLualowen CUNon.

Unpkynsums atMocdepHoro Bos3gyxa BnusieT Ha knumat 3emnu (B
Tom Yucne CpeaHent Asumn u KazaxcraHa). OCHOBHble nokasatenu LupKy-
nsiuum atmocdepbl - 370 reorpaduyeckoe NONOXeHUE NNaHeTapHoN Bbl-
COTHOW (PpOHTaNBLHON 30HbI, TAE WWPOTHLIE U MEPUANOHANbHLIE LUPKY-
nAuuM atMocdepbl UrpakT rnasHbie ponyv B OpMUPOBaHAM U 3BONIO-
Uuy NNaHeTapHOW BbICOTHOW (PPOHTANBLHOR 30HbI, XPOHOMOTUYECKUX XO-
00B NOBTOPAEMOCTM U OTKNOHEHUMU UMPKYNsauuK atmocdepot BO3ayxa.

B CpeaHen A3un nmeloTcs cneasiuue TUNbl CUHONTUYECKUX Npouec-
coB: 1) HOXHO- KACNWACKUA LUMKNOH; 2) myprabckuit uMknoH; 3) BepxHea-
MyAapbUHCKMA UMKIMOH; 4) ceBepo-3anagHoe xonogHoe sTopxeHue; 5)
CeBepHOe XONoaHOe BYOPXEeHue; 6) ManonoABWKHbLIN UWKNOH; 7) K0ro-
3anagHas, Iro-BOCTONHAs W I0XHAsA nepudepust aHTULUMKINOHOB; 8) 3a-
nagHoe BTOpXeHue; 9) neTHAsA Tepmuueckas genpeccus; 10) manorpa-
OVEHTHOE nore NOBLILWEHUS K NOHUXKERUS [aBNEHUS.

YparaHnble Berpa. CTpynHble TedeHus aTmocdepHoro Bosayxa. Bos-
HUKHOBEHWE ypararHbIX BETPOB W KX paspyliaroulas cuna BO3HUKaE-
et BOnM3n NOBEPXHOCTU 3emMnu U Ha BLICOTax, YTO CBA3aHb! C BbICOTOW
(bpOHTaANLHOW 30Hb!I U CTPYMHBIMU TEYEHUSIMU aTMOCdEpbI, OKaMNsIo-
Wwme 3eMHOI Wwap. Ycunenne u ocnabnenve CTpylHbIX TEYEHUA 3aBuCUT
oT npoueccoB 0bpa3oBaHns (DPOHTANbHBLIX 30H, LUKIMOHOB U aHTULMKIO-
HOB. [lNMHa v WWpPKHA CTPYMHbLIX TeYeHWN CBA3aHb! C TponocgepHbiMU
CTpynHeMK Tederuamu. CybTponuueckue CTpyiHble Te4eHUa onpeaens-
10T B peXrMe aTtMocepHON LUMPKYNAUUK.

O6pasosanue obnakos u ocaakos, O6pazoBaHus pasnuyHbIX hopMm
o6nakoB Y BbINageHWs 0CafdKoB 3aBUCMT OT CBOWCTBA BOARHOrO napa u
COOTBETCTBEHHO OT TEMMNEpaTypbl BO3Ayxa, NpoLecchi KoHAgHcauum so-
AAHoro napa, obpasosaHue TymaHa u obnaka, Npyu 3ToM onpeaenseTcs
CTPYKTYpa U knaccudukaums obnakos no BHeLWHEMY BUAY, 0bnunky Bepx-
HEro U HWXHEro SIPYCOB TaKMX KaK NOpPUCTble BbICOKOKYpYasble, Crou-
CTble U apyrve Buabl oGnakoB. B pesynsrarte ckonneHust obnakos Bbina-
AalT ocagkun Ha Tepputopumn LleHTpanbHon Asun. Ocaaku u ucnapeHus
Ha OrpaHWYEHHOW TEPPUTOPMM W Ha 3EeMHOM LWape, UHOrAa HernpepbiB-
Hble ocafku Ha TeppuTopuun 3emnu. OBunbHble OCafKU CBA3AHbLI C Lu-
KMOHaMW U BO3HWMKAIOT MYCCOHHbIE A0XKAMN.

Morona n ee nporHosvposanue. B pasHbix 3oHax 3emnu Tennas v xo-
noaHas noroga CBsizaHa C UMpKynsuvsiMy Bo3gyxa. AHoManus norofbl -
3T0 ce3oHHble konebaHusa TemnepaTypel, 0cobeHHO Temnepartypa B Tpo-
nukax v apyrux 3oHax 3emnu. No3ToMy CNOXHO NPOrHO3WposaTth Moro-
Ay. KpaTkoCpouHbIA NPOrHO3 NoroAbl onpeaensercs a3ponoruyecknmu 1
CNYTHUKOBBLIMU HAbNIAEHUSAMU, NPU 3TOM BbISICHSAIOTCA 0BWwni 1 cneuu-
anuanpoBaKHbIl NPOrHO3 NOroAbl, COCTABISIOTCA KapTel norogbt. flonro-
CPO4HbIA NPOrHO3 NOroAb! UCMONb3yeTCs MAPONoraMmu, arpoMeTeoporno-
ramu, okeaHororamu, NNaHUpyLWMMKU opraHamMmm u paboTHUKamMmn cenb-
CKOro X03sNCTBA, C YHETOM U3MEHUMBOCTU NMOroAbl.

Knumar u ero konebanus. MameHenue knumata lnaHeTsl NpoUcxo-
AUT B TeYEHWE MUNNNOHOB neT. OCHOBHbIE NPU3HAKU U3MEHEHUA KNuMa-
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Ta - 3TO aHOMANbLHOCTL NOroAbl B TEYEHME roaa: XONoAHbIE UNU Tensble
3MMbl, Cyxue 3umsl 1 neto, obunbHble ocaaku BecHoil. Konebawnve noro-
Abl, OTKNOHEHWE TEMNEPATYpPLI, 0CAAKOB B OCHOBHOM CBR3aHbI C U3MEHE-
HUeM Knumara. B pasnuuHble reonormyeckue aNoxm NPponCcXoauno name-
HeHve knumarta. imeeTtcs psj rmnoTes o xapaxkrepe M3MEeHeHUs KNuma-
Ta NpoWnbIX reonorM4Yecknx Nepuoaos, kotopble 6asupyloTca Ha OCHO-
BE& TEKTOHUYECKUX, aCTPOHOMUYECKUX N PaaMaLMOHHbIX NpuuvH. Uame-
HeHue KnMmarta B nocneaHve CToONeTus U B HacTosiliee Bpemst CBA3a-
Hb! € rnobanbHbIMU Npobnemamu NOTENNEHUSI U NMOBLILEHUS TeMnepa-
Typbl (+2,5°C). OCHOBHbIMU NPU4UHAMUW RBNKIOTCA XO3ANCTBEHHAsA Aes-
TENLHOCTb YenoBeka, NPUBOAALLAA K CYLIECTBEHHOMY U3MEHEHUIO KNn-
maTa 3emnu (Hanpumep, BbIOPOC ra3oe 8 BO3AYX, NECHbIE NOXapbl), YTO
CBSA3aHO C HEBONbLIMM aHTPONOTEHHbIM AeNCTBMEM YenoBeka. JTO Bbi-
3bIBAaET UBMEHEHWNE KNUMaTa, COCTOAHME KNMMaTUYECKUX CUCTEM: aTMOC-
chepa - okeaH - NOBEPXHOCTL CyLUM - kpuocdepa - Guota. Bee aTo pesynb-
TaTbl BO3AENCTBUS Ha 3Ty CUCTEMY BHELWIHUX U BHYTPEHHUX (haKTOpOoB.
OCHOBHblE 2HTpOMNOreHHble hakTopb!, BAUAIOWMNE Ha KNTUMaTHUYECKYI0
cucTemy cneayiouwime:
1.HenocpeacTeeHHoe eCcTeCTBEHHOE BO3AECTBMUE HA COCTOSIHME aT-
mMocdepsbl BO3ayxa (HarpesaHue, U3MEHEHUEe BNaXHOCTU U T.N.).
2.Bnusinue, usmensioulee dusnyeckme n xvuMuueckue CBOUCTBa ar-
Mocdepbl, ee paauaunoHHble U aneKkTpuyeckue csoncrea. Hanpumep,
“3mMeHeHue cocTtasa Tponocdepsbl, ysenuueHne koHueHTpauuu CO, u
ApYrux ra3oBbix Npumecein (a3oT, MeTaH, 030H U Ap.).
3.BnusHue HekoTopbix ¢akTopoB (hpeoHbl, OKCUA a30Ta) Ha BEpX-
HIO10 aTMocdepy ¥ U3MEHAIOWME ee CBOWCTBA, COCToAHMe cnocobcTy-
loLlee NOABNERNIO CTpaToCHEPHOro a3po3ons (M3BEPXKEHUS BYNKaHa).
4.dakTopbl, BNUSIOUME HA CBOWCTBA NOACTWNALLER NOBEPXHOCTU
aTMmoccbepsl, BeayLumMe K U3MEHEHWIO ee OTpaxaTrenbHon cnocobHocTU
N BAVAIOLLWE HA B3aWMOAEWUCTBUE 3NEMEHTOB KNMMATUYECKON CUCTEMDI
(rasoobmeH Mexay okeaHoMm U aTMOcHEPON, USMEHEHUE e BNAXHOCTH).
3arpsasHeHmne aTMocdepHoro Bosayxa. B Bo3aywHown obonouke copep-
XKaTCA pa3nnyHble ecTecTBEeHHbIe U UCKYCCTBEHHbIe npumecu. OCHOBHbIE
WCTOYHUKN 3arpsisHeHuWs atMocdepbl NPUPOAHbIE, NPOU3BOACTBEHHO-
6bITOBbIE Y CENbCKOXOIAACTBEHHblE. [NaBHbie BewecTBa, 3arpsa3Hsio-
lure aTmoccepy - rasbl, TBEPAbIe YaCTULUBI U YACTUYHO Xuakue Bete-
cTBa. MNocTynnenne ecTeCTBEHHbIX NPUMeEcen B aTMOCdepy NponcxXoanT
yepes BynkaHn4eckne, BeTPOBbIe, FOPHbIE NOPOAL!, NECHbIe NoXapbl, OT-
MUpaHue pacTeHWi, BONHeHWe 03ep, pek U Mopen. ocTynnexnve uckyc-
CTBEHHbLIX NPUMECEN - CKUraHNe UCKONaeMoro ToNNMBea, NPOMbILLNEHHO-
BbITOBbIX OTXOAOB, SAEPHBIE B3PbIBLI ¥ AP. [1pKU 3TOM OrPOMHOE BNusiHue
Ha COCTOsiHWE aTMOoCepbl OKa3bIBAOT NPOMBbILLNEHHbIE ropoaa. (1o cTe-
NEeHU 3arpA3HEHNN Pa3NNYaTCA roposa v CenbCkne MeCcTHOCTY.
EcrectBenHoe 3arps3HeHue Bo3fyxa. 3arpasHeHne aTtMochepHoro
BO3AyXa pasnuyHbiMu ra3oobpasHsbiMu BELLLIECTBAaMU ECTECTBEHHOMO NPO-
NCXOXAEHVRA - 3TO NPUPOAHbLIE NCTOYRWUKW 3arpsA3HEHUs - NbiNbHble Bypwy,
BYNKaHWYECKUE U3BEpXeHVe, KOCMUYEecKkas NbiNb, NPOAYKTbI HEOPraHu-
4YeCKNX BeLLECTB BbIBETPUBAHWUSA FOPHbLIX NOPOA, MacTUUbl NOYBLI, Nenen,
COonb, KPOME 3TOro HabnogaeTCa HacbIWEHHOCTL NPU3IEMHOrO CNosA aT-
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Mocepbl HEOpraHU4YeCKUMU U OpraHnyeckumn NpUMecsiMmn (rasbl, napbl
1 TBepAable YacTuubl).

VicTouHMKM nocTynnenus B atMocdepy pasHoOOpasHbIX opraHvye-
CKUX NpUMecen - 3TO NPWXKU3HEHHbIE BbiAENEHUA MUKPOOPraHWU3MOB,
pacTeHu#, XUBOTHBIX M Yenoseka. HabniopaoTcs nepuognyeckue nocry-
nneHvs B aTMocdepy pasnuyHbIX ra3os 1 Napos U3 AEWCTBYIOWMNX BYfiKa-
HOB, ren3epos, reoTepMasbHbIX UCTOYHUKOB U CTEMHbIX MOXapoB.

WckyccTBeHHOE 3arpsisHeHve Bo3ayxa. VICTOMHMKU UCKYCCTBEHHOTO
3arpsAsHeHna atMocdepbl - NPOMBbILWNEHHbIE NPEANPUATUS, TENNO3NEeK-
TPOCTaHUnW, MeTannypruyeckue npeanpusiTus, oCobeHHO LiBETHOR Me-
Tannypruu, ropHas, yroneHas, Hedregobbisatowan u Hedrexumuyeckas
NpoMbIWwneHHoCcTU. Brabl u coctas ux BLIOGPOCOB B BO3AYX BpeAHbIX ra-
30B pPasnUYaoTCst Ha NEPBUYHbIE U BTOPUYHBIE 3arpsisHuTenu. Pesynbratsl
HabnoaeHU NoKkasblBatoT, YTO XuMUYeckne, doToxummnyeckue, pusmnko-
XUMUYECKUE peakuun NPOUCXOAAT Mexay 3arpsasHuTensimin, obpasosbisas
BTOPUYHbIE 3arps3HWTenu. B pesynsrarte pasnuuHbiX B3auMOAeWCTBUA B
aTMoccepy NOCTYNalT CEPHUCTbLIN ra3 C BOAHLIM NApoM, a Takke CepHu-
CTbllt aHrpug € ra3oobpasHbiMU aMMUaKOM U NPOAYKTHI Ux 0Opa3oBaHus.

OCHOBHblE UCTOMHWKU NUPOTEHHONO 3arps3HeHnst atmocdepsl - 3To
TENNOBble 3MNeKTPOCTaHLMUK, MeTannypruiyeckue u xsuMmyeckue npeanpu-
ATUS, KOTENbHbIE YCTAaHOBKM (U 06beM noTpebrnsiemoro uMu TOonNNuea),
oTonuTenbHas cuctema xunuuy (v o6beM CXuraemMoro tMu TonNnmBea).

MaBHble 3arpAsHUTENN BO3ayxa - 310 HedTeaobbisaowas U Hedre-
nepepabarbiBalollasi NPOMbLILLNEHHOCTH, 3aBOAbl CUMHTETUYECKOro Ka-
yyyKa, rasbl 1 ux BbiOpoChl. 3arpsasHutenn BoO3ayxa B CEMbCKUX paitio-
Hax - hepMbl, Cknagbl C SA0XUMUKATaMU, MUHEPanbHbIMU YAO6peHus-
Mu. O6beM Kx BbIBPOCOB OrpoOMHbIA, UX COCTaB pasHblv, YTO HapywaeT
AONYCTUMbIE HOPMBI.

[naBHble BpeaHble rasbl, 3arpssHsiolme armocdepy Bo3ayxa. OcHos-
Hble BpeAHble rassl, 3arpasHsiowme armocepy: okcua yrnepoaa, AnoK-
cuA cepbl (MNK CEPHUCTLIN Fa3), ceposoaopoA, cepoyrnepos (CS,), coe-
AvHewue a3ora - okemg, (NO), anokeng (NO,), remuokeung (N,0), ammunak
(NH,), yrnesoaopoabi (CH,), coeauHenns é)Topa (cpTopucTbit Boaopoa,
(HF)), YeTbipexdTOpHbI kpemHuia (SiF,) n nbinesuaHble YacTuul - NaF,
CaF,, coeanHeHus xnopa, MeTaHa, hpeoHa v Apyrue. X NCTouHukM pas-
NVYHbIE NPOMBLILINEHHOCTU, UX 0BbeM BbIOPOCOB OrpOMHbBIN, KOTOPLIV
NEepPeHOCATCA BO3AYLIHLIMYA MacCaMu No BbICOTE U NO NOBEPXHOCTH 3em-
nun. Mpumep, anioMUHUeBble 3aBoabl TaAKMKUCTaHa, a3oTHbIA 3aBOA ro-
poaa Yupuuka. MasoobpasHble 3arpsasHUTEN pacnpeaensioTca Haj pas-
HbIMU PErMOHamMu 3eMHOTO Wwapa, B ToM unucne UeHTpanbHon Asuu.

A3po3onsHoe 3arpsisHeHue atmocgepbl Bo3ayxa. A3posonu Teep-
Able N XuAKue YacThLbl pa3HOro NPOUCXOXAEHUNA U pa3Mepos U (PU3NKo-
XUMUYECKUX CBOWMCTB; a3po3ony AeNATCA Ha Nbinb U caxy (TBepAabie Ya-
cTUubl), AbIM U Kannu (TymaHa, obnakos, ocaakos). Aapo3onu no gop-
Me yacTul: cpepudeckne, M3OMETpUYECKne (MHOTOrPaHHUKK), NNACTUH-
KW, UFNbl, BONOKHA, NPU3Mbl U CNOXHbIE arperarbl (3Be3ao4Ki).

EcTecTBeHHble U UCKYCCTBEHHbIE ra3bl nocTynawolwue B atmocdepy
ckopee 06pasyloT TOHKoAUCNEPCHbIE a3po3onu, Nornowas paauauumio
U3MEHSI TePMUYECKUIA pEXUM aTtMocdepbl.
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OCHOBHbie BeLLECTBA, NPUCYTCTBYIOLME B COCTaBE a3po3ons - Cyrib-
darbl, opraHnueckue coeavHeHvs, TBeEpAbi yrnepoa v Boaa. Teepabii
yrnepoa (caxa), ero 4acruubl, KOHUEHTPpauus, Macca nocTynatoT B ar-
moccepy. Caxa B aTmocthepe BpeaHO BO3AEUCTBYET Ha Yenoseka, 0co-
GeHHO Ha ero opraHbi AbixaHnsi. Kpome Toro caxa nornowaet CONHEYRYIO
U 3eMHy10 paauauun. OcaxaeHue YacTiy Caxu Ha 3EMHYIK CHEXHYIO NO-
BEPXHOCTb W NEAAHON NOKPOB, YCKOPSET UX TasiHue.

CopepxaHne cynsatos (coeauHeHne cepbt) B AbiMkax (0cobeHHo B
ropoaax) ysenuumnsaet B atmocdepe aHTponoreHHble BblIbpochl cynboda-
Ta n ero 6uonornyeckas akTUBHOCTb B MUPE PaCTEHUN U XUBOTHLIX NPO-
ABNAETCA B BUAE KNCNOTHbIX A0XAEW. AKTUBHOCTL OPraHUYeckux coeav-
HEHWI B aTMOCdEpe - 3T0 pagnauvs, BNUAIOLLAR Ha KNUMar.

Opyrne UCTOMHWUKW 3arps3sHeHus atMmocdepbl - 3To aobblya U uc-
NonNb3oBaHWE CTPOUTENbHLIX MaTepuanos (LeMeHTHbIe 3aBoabl, cTane-
nUTERHbIE 3aBOAbI, LBETHAA MeTannyprus) U ux Bbibpockbl B armocde-
py - 4acTuubl UMHKA, CBUHLUA, Meaw, anioMuHus u apyrue. OcenaHune mx
nuinu ocobeHHo B6nuan WHOYCTpUanbHbIX LEHTPOB, U ApYyrue MUHepans!
(kBapu, kanbuui, rmnc, nonesown wnart, acbecr) orpuuarenbHO BNUSIIOT
Ha 3Q0pOBbLE YenoBeka U XWUBOTHbIX. 3apaxatoT Buoccepy cBUHUOBBIE
OTXO/1bl aHTPOMNOreHHOIo NPOUCXOXAEHUS.

3arpssHenve armocdepbl Bbibpocamu asTOTpaHCcnopTta W asua-
yvn. Pa3sutue aBTOTpaHCNoOpTa M aBUaUWK, PA3NUYHbLIX TUNOB NOABUX-
HbIX MCTOMHUKOB, FPY30BblE€ U NerkoBbie aBTomobunu, TpakTopbl, Tenno-
BO3bl, CAMONETbLI, BEPTONETb!, KOCMUYECKUE annaparbl, PakeTbl - OCHOB-
HOW NCTOYHUK 3arpsiaHeHns atMocdepbl, 0COBEHHO 3TO 3aMETHO Ha Ma-
rUCTPanbHbIX AOporax. '

OCHOBHblE UCTOYHUKM, 3arpA3HaoLWmMe atmocdepy Bo3ayxa, aBTOMO-
6unu, pabotaowme Ha 6eH3nHe (+70-75%) u ausenbHoMm Tonnuee (4-
5%), TpakTopbl U Apyrue Cenbxo3matlmnHbl (okono 4%), xeneaHoaopox-
HbII U BOAHBM TpaHcnopT (2-3%), BbibpacbiBaeMbie MK rasbt {(okcua
yrnepoaa, okcua asora, yrnesoaopoAabl U Ap.), KOTopble oTpuLaTenbHo
BO3ZENCTBYIOT Ha 3A0pOBbLE Henoseka, hnopy u gayHy.

Boibpocbl 3arpasHstoT atMocepy BO3ayxa pasfMuHbIMK razamMm - ok-
cua yrnepoaa, okcwa asoTa, yrnesoaopoab! U aaposony; obvem Bbibpoc-
HbIX ra3oB OrpOMHbIA. Bosayx crpatocdepbt 3arpsasHsAOTCA OKCUAAMMW
a3oTa M CepHOW KUCNOTOW, a TaKkKe YacTU4Kamyu anioMUHUA NpU none-
Te CBEpX3BYKOBbIX CaMONETOB M KOCMUYeCckux kopabneu. Ponb aTux se-
LWeCTB B pa3pyuieHne 030HOBOro CNosi Ha BbicoTe okono 16 km (0,60%) n
Ha BbicoTe 20 kM (17%).

maBHble daxTopbl, BO3AEKCTBYIOLME HA O30HOBBLIN CNOW - 3TO rasbt
(xnopodropHble (xcpMm) cdpeoH - 12) u asposonbHble npenapartbl. Ux
ponb B8 NornouieHun o3oHa B atmocgepe (Ha 18 n gaxe Ha 40%).

3konoruyeckoe BnusHUE 3arpasHUTENen Bo3ayxa Ha CoCTOsHue 340-
posbs yenoseka. Bce BeuyecTsa 3arpssHsioume atmoctepy Bo3gyxa or-
puyartenbHO BNWUAIOT Ha 3A0poBbLE Henoseka. [asosbie U TBepAbIE YacTu-
Lbl NPOHWUKAIOT B OPraHU3M Yepes opraHbl AblXaHUs Yenoseka U XUBoT-
Hbix. Mpumep, NpOMBILLNEHHbIE TOpoAa.

Mpypoaa NPoHMKaLMX B OPraHN3M HacTul UX TOKCUYHOCTL ANs Op-
raHn3ma - 370 BO3eUCTBUE Ha COCTORHME YenoBeKa 3arpA3HKIoWMX Be-
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LeCTB NO OTAENbHOCTY ¥ B KOMBUHaUWK ¢ apyruMmn. BoisesneHa creneHb
3aBUCUMMOCTU MeXAy YPOBHEM 3arpasHeHus Bosgyxa v 3abonesaHuem
BEPXHUX AbiXaTenbHbIX NyTeN, CepAEYHON HeROCTATOMHOCTH, BpoHXUTa,
aCTMbl, NHEBMOHWY, 3amdunsembl nerkux, rmMasHelx 6onesxen n T.4. Yucno
CMepTeNnbHbLIX CNyYyaeB OT BO3AENCTBUS ANOKCUAa cepbl, OKCMAa yrnepo-
Aa, oKcuaa as3oTa U AbiMa B PA3NUYHbIX ropogax Mupa pasHoe.

dusnonorvyeckoe U3IMeHeHWe B OpraHuame Yenosexa noj arpeccus-
HbIM BO3AEWCTBMEM OKCUAA Yrnepoaa - 3T0 YXyALWeHUe OCTPOTbl 3peHUs,
HapyLleHWe NCUXOMOTOPHbIX (OYHKLIMIA TONOBHOrO MO3ra, UsMeHeHue fe-
ATENbHOCTY Cepala n Nerkux, ycuneHune ronosHbIX bonen, COHNVBOCTH,
CMa3MoB U HapyLleHUe AbIXaHUS U HACTyNneHne cMepTn.

BpeaHoe Bo3aencTBME ANOKCUAA CEPbl U CEPHOMO aHrMapuAa Ha 3no-
POBbE YENOBEKA - 3TO YBENUYEHUE CUMMTOMOB 3aTPYAHEHWIA €ro Abixa-
Hust u BonesHew nerkux, NopaxeHWe NUCTbEB pacTeHn npu HebonbLmx
KOHUEHTPaLMsX 3TUX 3arpsasHutenen.

OvpuuaTtenbHoe BNusHUE okcAoB asoTa (ocobeHHo anokeuaa asora
NO,) cnocobeTeyet obpaszosaHuio dhoToxumudeckoro cmora. Okeua aso-
Ta npu yyactum YOS conHeuHol pagmauny ¢ yrneeogoponamu obpasytor
nepokcunauetunHutpar (MAH) n apyrvue coToxmmudeckue okucnuTenw.
M3BecTHbI cnyyav nosiBrenns cMora B ropofax HU3KMX LWUpOT CEeBEPHOro
U I0XXKHOTO nonyliapuvs 1 B page ropoaos AnoHuu, Typuvu, ®paHumn, Uc-
nanun, Adpuku, KOxHon Amepuku 1 B ropoaax LieHTpanbHon Asun (AH-
rped, AnManeik, YumkeHT, Ynupuuk, Tapas n ap.). B pesynbrate Yero Ha-
Bniopanock yBenuyeHne yncna 6onbHbix 6POHXUTOM, amdu3emon ner-
KUX M pasnuUyHbIMK annepruyeckumm sabonesannsmu, BCneacTeve yse-
NWYEHNA CTENEHU 3arpsa3HEeHHOCTN aTtMocdepbl BO3AyXa B KPYNHLIX ro-
poaax.

JKonoruyeckoe BMUAHWE 3arps3HeHus aTtMocepHoro Bosdyxa Ha
pacTeHus W XUBOTHBIX. HeraTueHoe BO3AENCTBNE 3arpA3HEHUst aTMoc-
depbl Bo3gyxa Ha npeacTtaeutenei ¢nopbl U cayHbl OrpoMHo. YBenu-
YUBAETCA CTENEHb NOPaXAaeMOCTWU PacTEHUA U XKUBOTHBIX Pa3NIUYHbLIMU
TOKCUYHbIMU razamu. VI3BeCTHO, YTO XUBbIE OpraHn3Mbl CNOCOBHBI K Non-
HOW HewWTpanu3iaumu (unu obeasapaxeHnst) TOKCUYHbLIX BELWIECTB, BKNIO-
Yyas ux B npouecce merabonuima 6e3 HapyLeHus PyHKLUN 1 CTPYKTYpbI
OpraHos pacTeHuw.

MpeBbiwalowme npeaenbHO AoMNycTUMble COAEpXaHna (PUTOTOKCU-
KaHTOB B BO3AYyXe ANs psija pacTeHni, ApeBecHbiX AeKOPaTUBHbIX NOPOA
U CenbCKOXO3ANCTBEHHbLIX KyNbTyp He OnacHbl, HO MHOrUe BuAabl pacre-
HWUIA YyBCTBUTENLHBI K Haubonee pacnpeaeneHHbiM TOKCUKaHTaMm - cep-
HucTomy rasy (SO,) u xnopuctomy sogopoay (HCI).

HabniopaeTcss 0COOEHHOCTb HAKOMNEHWst TSXKEenbIX MEeTannos -
CTbAMU PasnUuHbIX ApPeBECHbIX BUAOB pacTeHUn W npeacTasutens-
MU CenbXo3KysibTyp. VIMeloTCs faHHble O BrnusiHue BbIOPOCOB ropHO-
oboraTutenbHbIX KOMBUHATOB, NPOMBILLNEHHBIX NPEANPUATUA Ha Ha-
3EMHYI0 PaCTUTENLHOCTL M XKMBOTHBIX, @ Takke oTpuuaTtensHoe BrvaHue
hochopHbIX U a30THLIX 3aBogoe (rr. Camapkanaa, Yupyuka, Yumken-
Ta, Tapasa v 4p.) Ha COCTOsHUEe XuBbix opraHuamoB. ObLlen3BecTHo He-
raTuBHOE BNUsiHWE annioMUHEBOro 3aBofa . TypcyH-3aga Ha TeppuTo-
puu Capbiaceu, [enay, Wypun, AnTeiHcalk CypxaHaapbuHckon obnactu
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YabexucraHa, rae Habniopgaetcs speaHoe BnusHWE (hTOPUCTLIX coean-
HeHuni BbiBpacbiBaemMbix 3TUM 3aBodoM B aTmoccepy. O6bem Bbibpocos
B aTMocepy dPTOPUCTLIX COEANHEHUR, WupuHa n obliaa nnowaanp no-
BpEXAEHWUS 3TUM rasom OrpoMHO, BNUsiHue hTopUCTbIX BELWECTB Ha POCT,
pa3sBuUTUE U Pa3MHOXEHWe PacTeHUi, XUBOTHbIX U HA COCTORHWE 340pOo-
BbA yenoBeka cewnvac He cekpet (T. prawes, A. Sprawes, 2006). He
BCerga pacTeHUA W XUBOTHbIE NpUCNOCcabnuBaloTCA K pasnnyHbIM TOKCU-
Yeckum BelyecTsam aTtMmocdepsbt.

MmobansHoe 3arpssHeHve atmocdepbl paavoaKkTUBHLIMK BellecTBa-
MU, CBR3aHHble pacnpocTpaHeHWeM BO3AYyWHOro notoka. OCHOBHblE
BUAbI BO3AYLWHOrO TeYEeHUs B atmocdepe - Me3onTUYECKUiA, CUHONTUYEe-
ckui n rnobanbHbIN, a Takke ropu3oHTanbHOE U BEpTUKanNbLHOE Nepeme-
weHue atMochepHoro Bosayxa.

CpeaHan NpoAosHKUTENBHOCTL NpebbiBaHna He ocaXaatowmxca npu-
mMecen B ctpatocdepe (okono 2 roaa), B BepxHen Tponocgepe (1-4 me-
caua) u B HmxHen Tponocdepe (6-10 cytok). CkopocTb ABMXEHNA BO3AY-
Xa pacnpocTpaHeHna pPagnoaxkTUBHbLIX Npumecer npumepHo 30-35 m/c.
YBenuuyexnue paaunoaktuBHocTu atmocdepel Habnioaaetca nocne 80-x
fof0B B CBA3M C MACCOBbIM UCMbITaHNEM R4epHOro opyxuns. OCHOBHbIE
MCTOMHUKN NOCTYNNERUs B atMoccdepy pafMoakTUBHbLIX Npumecen: a)
3MaHauust HEKOTOPbIX PaANOaKTUBHLIX 3NEMEHTOB 3€MHOW KOPbl U NPO-
AyKTbl X pacnaga; 6) kocMmoreHHble U30TONbI, 0BpasyloLmecs Npy B3a-
MMOAENCTBUM aTOMOB BO3AyXa C KOCMUYECKUMU U3NydeHuamn (HaTpus,
bapus, docdopa, Bogopoaa, yrnepona U Ap.); B) NpoAyKTbl SAEPHbLIX
B3PbIBOB - U30TONLI UCKYCCTBEHHOTO NMPOUCXOXAEHWS; I) OTXOAbI aTOM-
HOW NPOMBILNEHHOCTHW.

B armocdepe BO3ayxa NpPoOMCXoAUT COEAWHEHWE PafvuoaKTUBHbLIX
M30TONOB C a3po3oneBbIMW YacTuuamu. Bpems ocepaHua U BbiMblBa-
HWE 3TUX YacTul ocadkamu, coaepXawmx paanoakTUBHble BEWECTBa,
HabnopalTcs B6NW3N 3emHOM NoBepxHOCTU. MakcumanbHoe 3HadYerue
pafnoakTUBHOCTWN OTMEYEHbI B CEBEPHOM MONyLIapUu 3UMOW U BECHOW,
a MUMHUManbHOE B IOXHOM nonywapuu (oceHbro). Habnoaexnne makcu-
MyMa KOHLEHTpauun Bcex BUAOB M3OTOMOB B TpOnNu4yeckow crpartocde-
pe B cnoe 20-25 kM 1 T.4. YMeHblWEHVe CoaepXaHna n30ToNoB CTPOH-
uusa 8 cTpaTocdepe OTMeYeHbl NocNe NpekpauteHns UCNbITaHWA AAEpPHO-
ro OPYXus CTpaHamu, BNageiowumu 3TUM OpYy>XXUeEM.

M3BecTHO, 4TO nocne B3pbiBa fAepHbIX Hoenpunacos obuie MoLwHO-
cTbio 10 MT nponcxoauT HeobpaTUMoe U3MEHEHE NPUPOAHOK cpeabl C
BronornyeckMmMmn N IKOHOMUYECKUMU NOCNEACTBUAMU: paspyLueHne 030-
HOBOrO CNOst 3eMMNK 1 CyLeCTBEHHAA NepecTponka CTPYKTYpbl, hyHKUMM
n coctasa buocdepbi.

Bbicota nogbema obnaka spepHoro B3pbiea B atMocdepy. MNpu saep-
HOM B3pblBe 0Bpa3yeTcs packanerHbl OrHEHHbIW Wap. CBeToBoe WMany-
YeHue, yaapHas BOMHAa U BbICOKan TeMnepaTtypa OrHeHHOoro wapa, v Bbl-
CoKOe AaBNeHWEe AOEPHbIX B3PbIBOB (BO3AYLWHbIE, HA3EMHbIE U NOA3EM-
HbIE), TeMNepaTypa rasos BHyTPV Liapa, ee niMeHeHune, obvem, opma
M pa3Mepbl OFTHEHHOTO Wapa Ha MakcMManbHOW BbICOTE U Ha UCXOAHOM
ypoBHe. lpn 3aTomM npoucxogut nepemellenne Yactuy B obnaka aTtmoc-
depbl, NepeHOC Tenna n paanoakTUBHbLIX NpUMecein 3 obnaka orHeHHo-
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ro wapa B atmocdepy. HarnsgHeiM npuMepoM ABnNsieTcs aBapus Ha Yep-
HOObINBLCKOW aTOMHOMW 3NEeKTPOCTaRUNM.

MpoucxoauT oceaanue paanoakTMBHOro obnaka Ha 3eMHy nosepx-
HocTb. [nowaab pagnoakTMBHOMO 3aAepXKaHUst MECTHOCTU NpU U3MEHS-
loueecs BbICOTE 3aBUCUT OT CKOPOCTU BETpa U BpeMeH# BNUXHEro Bbi-
nageHusi pagnoakTUBHLIX NPOAYKTOB SAEPHOro B3pbisa ans 6omb cpea-
Hen 1 6onbLLIOW MOLLHOCTU.

3Konoruyeckoe BNUSIHME PafMOAKTUBHLIX BELIECTB Ha pacTuTenb-
HbIA ¥ XUBOTHBIA MUp. HabniopaeTcs ymeHblleHne Macchl paanoakTue-
HbIX BEUIECTB C TedeHueM Bpemenu. Bpems nonypacnaga pagnoakTue-
HbIX BeLWecTB o4eHb AnutenbHoe. OTcyTCcTBYIOT cnocobbl Guonornyecko-
ro pasnoXeHus U Apyrve MexXaHw3Mbl HenTpanu3auum paguoakTUBHOIO
3arps3Henus. OTMevyaeTcs onacHOCTb PCNPOCTPaHEHUA PaanoaKTUBHbIX
BELECTB B Nepuo nonypacnana u NPpOHUKHOBEHUA Takux BELecTs B Op-
raHU3M pacTeHUN, XXMBOTHbIX U Yenoseka.

Hanbonblune HakonneHus paanoakTUBHBLIX BeWeCTB Bbi3Banu B3pbl-
Bbl B 1954-1962 rr. [poayKThbl 3TUX B3pbIBOB AOCTUINU MOLLHOCTU CBbile
8500 60mb, nofobHoOM copoLeHHON Ha Xupocumy.

ATOMHasi NPOMbIWIEHHOCTb - OCHOBHOM WUCTOMHUK PaAnoaKTUBHbLIX
npumecen noctynatolumx B atmocdepy. OTxoapl no oboraliennio u ne-
pepaboTke aTOMHOIO Cbipbsi CaMble Cepbe3HbIE 3arpASHUTENN OKPYXalo-
wewn cpeabl.

Mpu nocTynneHun B atMocdepy Npu sAepHbIX B3pbisax Haubonee
OnacHbIX PaANOaKTUBHbLIX BELECTB (CTPOHLUNA, Lie3nin) npoucxoauTt npo-
HUKHOBEHUE UX B KOCTHYIO TKaHb U Habniogaercst HakonneHwe ux B My-
cKynaType yenoseka v XWBOTHbIX.

B pesynttate BO3gencTBus U3nyyeHus paauoakTUBHbLIX BeWeCcTB Ha
opraxuamel HabnioaaeTca ocnabneHve opraHu3ma, 3ameaneHue ero po-
CTa U CHWXEHUE CONPOTUBNSIEMOCTHU; YyMEHbLUEHUE NPOACIKXUTENLHOCTH
XKWU3HU, NOpaXeHue reHOoB; HakonneHue ux B opraHname. [103bl pagnoak-
TWUBHbIX BELECTB BbI3biBaOLMe OTpULATENbHbIE peakLun Y XuBblx opra-
HU3MOB, CMepTEeNbHbLIA UCXOA W MONHYI0 CTepunu3aymnio Tena - pasnud-
Hble. [lonycTumblie A03bl MOHU3UPYIOLLEI peakuun U cpeaHne [03bl pa-
Avauuy, nonyyaemble 3a rog KaxabiM XuTtenem nnaHeTbl, ¥ AoNna ecre-
CTBEHHOW PaANOaKkTUBHOCTU PE3KO PasnMyaloTCcs.

14.3 3KONOMM4ECKOE HAPYWEHHUE
ATMOC®EPHOI'O O30HOBOIO CNOA 3EM/IN

O30HOBBIN Crol B aTMOChepHbIX NpoLeccax U siBNEHUsX npesoxpa-
HSIET XKMBblE OPraHNU3aMbl OT ryBuUTenbHOro AeNCTBUS XKECTKOro ynbrpacu-
oneToBoro usnyyeHnsi ConHua. O30HOBLIN Croit nornowaeT ynbrpacpu-
ONETOBYIO paguauuio B CaMol BEpXHEN YacTu O30HOBOIO CIIOS - Ha Bbl-
cote 45-50 km.

Bbicokue f03bl oTpuLaTenbHO BNUAIOT Ha Bruonoruyeckue npouecehl,
nonesHs! NUWbL HeGonblune o3k ynsTpacdvoneToBon paavauuun. Bpea-
Hbl NOCNEACTBUSA HEYMEPEHHOro 3arapa M CBsidb C pakom koxu. O3oHo-
Bblit Cnoi HabnaaeTca OT 3eMHOM NOBEPXHOCTYU A0 BbicoTbl 70 kM. Co-
cpenoToverve ero npoucxoauT B crnoe 15-55 kM, Makcumym ero KoHUEeH-
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Tpaumu copaepxutcs 8 cnoe 20-25 kM. HabniopaeTcs yaenbHoe coaep-
XaHue 030Ha B CEeBEepHbIX U IOXHbIX nonywapusx. Bospacraiue coaep-
XXaHUA 030Ha B NocnegHue AECATUNETHA, B CPEAHEM NO NONYLIAPUSM W
3eMHOMYy Lwapy, B UenoM ymenbwaercs. Konebnerca conepxarnue 030-
Ha U pe3Koe ero ymeHblUeHue Hag AHTapKTUAOW U NOSBNEHUEM “030HO-
Bovi Ablpbl”. Mnowaas “o3onosom Ablpsl” B 1984-1985 rr. cocTtaBnana He-
CKOMbKO MNH.KM. ['MnoTesbl No 06pa3oBaHnio 030HOBOW Abipbl CBA3aHbI:
a) ¢ 11-NeTHUM LUMKNOM CONHEYHON akTUBHOCTH; 6) ¢ oben umpkynsauu-
el aTMocdepsbl; B) NePeHOCOM aHTPONOreHHbIX Npumecein B cTpaTocde-
pY.

3aKkOKOMEpPHOCTU pacnpoCTpaHeHUs 3arpasHaWmMX BewecTs (Npu-
mecen) B atmoccdepe Bo3ayxa. [lyTn pacnpocTtpaHeHus 8 atmocdepe
3arpsA3HAIOLMX BELECTB, NOCTYNAIOLMX U3 PA3NUYHbIX UCTOMHUKOB, CBSI-
3aHbl C BOSHUKHOBEHWEM N KpuTepuem TypByneHTHOro ABMXEHUS aTMoC-
depbl, USMEHEHUEM TeMnepaTtypbl, NNOTHOCTU U CKOPOCTU ABUXEHUS
BO3ayxa B aTMocdhepe 1 ruapocdepe, 06yCnoBNEHHOCTLIO BO3HUKHOBE-
HUA HEYCTOMYUBOW M YCTONUYUBOI CTpaTudukauum so3ayxa.

PacnpocTpaHsiouwme ecrtecTBeHHble U UCKYCCTBEHHbIE NPUMecu B
Tponocdepe U cTpatocdepe NPOHUKAKT U BNNUAIOT Ha COCTOAHUE 030-
Hocdepbt (20-25 kM.). 3arpasHUTeNn CoOCpeaoToMEHbl A0 BbICOTbI 1-1,5
KM - florpaxHuyHoM cnoe atMocdepsbl. [lorpalnyHbIA CRON COCTOUT B TEC-
HOM B3auMOAEWUCTBUN C 3€MHOWN NOBEPXHOCTLIO.

dakTopbl, ONpeaensiowmne N3IMEHEHVE KOHLUEHTPaLUUN npuMecein BO
BPEMEHU, CBS3aHbl C M3MEHEHWEM KOHUEHTPaLUMV Nnpumecei BoO Bpeme-
HW CO CKOpPOCTbIO BeTpa. 3arpssHsaoLMe NPUMECH Kannamn u kpuctan-
namy cobupatotcsa 8 obnakax u BbINaAaT ocagkamu. Hakonnexue npu-
mecei, BbibpacbiBaeMbIX NPOMBILNEHHOCTLIO, NO BLICOTE CPERHErOA0-
BbIX KOHLIEHTPaLUWU NpYMecei, pacnNpoCTPaHAIOTCA BETPOM B Pa3NUYHbIX
HanpaeneHusx.

14.4 BNMUAHMUE 3ArPA3SHUTENEN ATMOC®EPbI
HA 3KONOMMYECKOE COCTOAHUE KIUMATA 3EMNU

Knumartuueckvue kataknmsimbl 8 nNpownom 6e3 aHTPOnOreHHbIX BO3-
pencTeuiA 6binU HesHauuTenbHbl. B HacTosAwWwem noj BNVSIHMEM aHTpO-
MOreHHOro BO3AeNCTBUA U3MEHEHUS KITUMaTa CBA3aHO C XO3RWCTBEHHOM
AEeATEeNbHOCTLIO Yenoseka. [1py 3TOM OCHOBHblE haKTOpbl -~ NPOMbILU-
NeHHble rasbl, BbI3bIBAOWME UBMEHEHVE KNUMaTa. JTO BLICOKNE KOHUEH-
Tpauun CO,, NO, 1 apyrux razos Ha pas3nuyHbIx WwWupotax 3emnu. Yua-
CTVe pas3nuyHblX Npumecen B OTOXMMUYECKUX PeaKkUMsX U BAUSIHUE UX
Ha pacnpepeneHue Temnepatypsl B Tponocdepe u crpatocgepe. Aapo-
30NbHble YaCTULbI NOCTYNAOT B aTMocdepy B pesynsTaTe eCTeCTBEHHbIX
N NCKYCCTBEHHbIX Npoueccos. 3ameTHa ponb TponochepHoro aaposons
B paccenBaHuy napatowlen conHewHon peakumn. O6vem noctynnexus
TponocepHOro aspo3ons Ha 3eMHYI0 NOBEPXHOCTL AMepurku, EBponbl,
A3vn pasen: [(2-3) * 107 km?].

MporHos nokassisaer, 4To nsMeHeHne koHueHTpauwn CO,, NO,, dpe-
OHOB, METaHa, yrnepoaos u Apyrux vactuy B atmocdepe byaer 3amer-
HO, B CBA3M C UX BAUSHNEM Ha MOBbLILIEHNE TEMNEPATYpPL! U yBENUUYEHW-
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€M BbiNnageHus 0cagkoB. Yenoseyeckas AeATENbHOCTL BNUSIET HA U3Me-
HEHUWE KnNuMara u Ha cocTosiHne Buocdepsl, YTO B CBOIK ovepeab BNUSET
Ha pacnpegeneHue BoAHbIX PeCcypcoB, YCNoBus passntua 6uotsl u 6uo-
NPOAYKTUBHOCTU NoA BO3AenCcTBUEM Temnepartypbl U ocagkos. M3secT-
HO, YTO MOBbIWEHUE TeMnepaTypbl - BaXHEWLLUNA 3KONOruvyeckin cak-
Top, o6ycnoBnuBaioLLMIn BOSHUKHOBEHUE ONYCTbIHUBAHUA U TasiHUEe MHO-
ronetHux nbaos B CesepHom Jle1oBUTOM OKeaHe, CHEroB BbICOKOTOPUN.

KonebaHue 1 namMmeHeHue knumara BIIMSET HA CeNbCKOe X03\UCTBO,
NPOAOMKUTENBHOCTb BEreTaUMOHHOMO NEPUOAa B pasnUYHbIX panoHax
MnaHeTbl, NOSBNEHUIO BECEeHHe-NEeTHEN 3aCyxu B TeyeHue psiga net 8
OCHOBHbIX 3epHOBbLIX painloHax Esponbl, Cubupu, Kasaxcrana u LleH-
TpaneHon A3un. ByayT HabnioaaTbCs nokanbHbie 3acyxu U NOBTOPEHUe
ux yepes 3 u bonee ner nogpsia, NO3ITOMY 3aCyxXu U U3IMeHeHue cpeaHen
YPOXAWHOCTK 3€PHOBbIX U APYruX CENbXO3KYNbTYP - 3TO OFPOMHbIN 3KO-
HOMUYeckui yliep6, nosBnseTca HeO6XOAUMMOCTb BbISICHEHUSI 3HaHWIA O
konebanusix KNUMaTa B pasfNuUyHbiX 30Hax Anst ONTUMU3ALMN HapOAHO-
ro X038WUCTBa.

Mpu oprann3auun HabMAEHUSA U 3KONOrMYECKOro KOHTpONs 3a 3a-
rpsasHeHneM aTMocepHOro Bo3ayxa, Heobxoavma pasHoobpasHas u ge-
TanbHas MHGOPMaUNUN O COCTOSHUW OKpYXaloLen cpeabl U KOMMOHEH-
ToB: aTMOC(epb! - ruapocdepsbl - nutocdepsbl - Guocdepsi.

Mpu aTom uenecoobpasHa KOMMNEKCHasi oprannsauust HabnwogeHun
1 NONyYeHUs BCECTOPOHHENW UHMOPMaLUUK 0 COCTOSHUU aTMOCHEPHOro
BO34yXxa U NPUPOLHON Cpeabl B LIENOM.

Heobxoaumele cneayrowme hakTopbl, y4UTbIBaEMbIE NPU OpraHunsa-
yumn HabniofeHWn 3a COCTOSSHUEM WU CTENEHbIO 3arpsA3HEHUsI OKpyXato-
wen cpeasbl: a) cbop cBegeHnU O CyLIECTBYIOLLMX U NEPCNEKTUBHBIX UC-
TOYHMKaX 3arpaA3HeHus atmocdepsl; 6) CBOMCTBaxX 3arpa3HAIOLNX Be-
WEeCTB; B) rTMAPOMETEOPONOrMYecKue AaHHbIE; I) Matepuanb! NPOWnbIX
Habnoaenun 3a 3arpssHernemM aTtMocdepsb!; 4) AaHHbie 00 ypOBHsX 3a-
rPSI3HEHUS NPUPOAHbLIX CpeA APYrMX PermoHoB, CTpaH U MUpa; €) ceeae-
HUA 0 AanbHEM NepeHoCce NpMMeceit NO BO3AYLIHbIM TEYEHUAM.

KoHeuyHas uenb rmo6anbHOro U perMoHanbHOro MOHWUTOpUHra - 3TO
KOHTPOMb 3a 3arpsisHeHMeM aTmocdepbl. a) onpeaeneHue KoHUeHTpa-
LM OCHOBHbIX 3arpsi3HAIOUMX BELLEeCTB B aTMocdepe, ux pacnpeaene-
HWe B NPOCTPAHCTBE M U3MEHEHWEe BO BpeMeHU; 6) MCTOUHWKYW, BENUYMHa
W COCTaB 3arpsSHAOWMUX BELLECTB; B) NPUMEHEHUE YHUPULNPOBAHHbIX
METOA0B N0 ONnpeAeneHnto COCTaBa, BENUYUHLI 3arpasHUTeNnen aTtMoc-
epbl U opraHu3aumns CUCTeEM MOHUTOPUHTA; I) obecnedenne B rnobans-
HOM MacLuTabe WUpoKon MHGOpPMAaLMKN O COCTOSIHUM aTtMocdepbl U He-
06x0ANMbIMY A@HHBLIMK AN NPUHATAS PELLEHUIA NO YNPaBNEHUIO Mepo-
npuaTUaMU no Gopbbe ¢ 3arpsasHeHnem aTMocdepsbl Bo3ayxa; 4) cucte-
Ma MonuUTopuHra B 6opbbe ¢ NpoMbilLneHHbIMU, BbITOBLIMUA, CENbCKOXO-
3AUCTBEHHBIMU, YTONbHBLIMWA, XUMUYECKUMWU, TPAHCNOPTHLIMU, aBUALUOH-
HbIMU 1 Apyrumn Bbibpocamu, 3arpssHsiowMMu atmocdepy.

Ponb rocyaapcTBeHHON MHCNEKUMH Mo oxpaHe aTMocdepHoro Bo3ay-
xa. OCHOBHblE HanpaBNEHUS KOHTPONs ocMHCNEeKUKN No oxpaHe aTMoc-
depHoro Bosayxa: a) HabnwaeHue 3a pa3nnUyHbIMU NPEANPUATUAMU U
rpaxaaHamMu nNo cobniofeHnio 3akoHoAATENLCTBA NO 0XpaHe atmocep-
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Horo Bo3ayxa; 6) KoHTponb 3a cobnioageHnem Hopmartusos M[B 3arpsas-
HAOLWUX aTMocdepy BewecTs; B) cobnioaeHne TpebosaHuin no oxpaHe
aTmocdepbl OT 3arpsA3HEHU NpU NPOEKTUPOBAHWUN U pa3MeLieHUn Ho-
BbIX MPEANPUATUI, COOpYXeHuit, obopyaoBaHusa v T.A.

Ponb wmpokoi cetn HabnioaeHun 3a COCTOsIHMEM aTtMocdepbl OTHO-
CUTCS K CUCTEME MOHUTOPUHTa, HeoBXOAMMO OpraHn3oBaTs HabnwgeHus
B PA3NUYHbIX CTaLMOHAPHbLIX NOCTax, B POHOBbIX CTaHuuAX (6a3oBbIX,
pervnoHanbHbIX), 3a MYTHOCTLIO aTMOCEEpb!, KOHLEHTpauuen pasnuyHbiX
raszos, NPUMecen 4acTul, TAXENbIX METaNNoB, CTENEHbID KUCNOTHOCTH
0CaaKos.

14.5 OCHOBHbIE METOAb! U NPUBOPLI ANA AHANTU3A
3AMPA3HUTENEN ATMOCO®EPLI

OcHoBHblE 3a4a4M aHanu3a 3arps3HeHun Bo3ayxa - 3TO NonHas uH-
hopmaLma 0 Ka4yeCTBEHHOM U KONWYECTBEHHOM cocTase Bo3ayxa. [pu
NOMOLLW COBPEMEHHbIX (PUNKO-XMMUYECKUX METOAOB aHanusa, B nep-
BY10 o4epeflb, XpomaTorpaduyeckmx, CnekTpanbHbIX, CNeKTpOMeTpuie-
CKUX U 3NEKTPOXUMUUECKNX.

OcHoBHble Npubopbl, NO3BONAKOLMNE OCYLLECTBNATL IhDEKTUBHLIN
KOHTPOMb 32 COCTOsIHMEeM artmocdepbl 3TO: razoaHanusavop MAM-
1, rasoaHanusatop [KM-1, rasoananusatop MK-3, raszoananusatop
052Xno1, razoananu3atop 645Xno1, razoananusatop 667 ®d01, raso-
aHanusatop 623 WHO2, rasoananusatop “Munnaguin-3”, nabopatopus
komnnekcHas Tuna “MOCT-2" u cuctema AHKOC-AT v gpyrve.

JKonormyeckne 0CHOBbI OXpaHbl aTMOCHEPHOro BO3Aayxa - 3TO OCHOB-
Hble 3aKOHbl “06 OxpaHe aTMOChEepHOro Bo3ayxa” pasnuuHbIX CTpaH, B
TOM 4uCne He3aBUCUMbIX rocyaapcTs LieHTpanbHon A3un, oxsaTbiBato-
Wun BaxHble oblyedenosBeveckue lopuanyeckue HOpPMaTuBbl CoxpaHe-
HUsSi eCTECTBEHHOrO Ka4yecTBa Bo3ayxa AN Xu3Hu B Buocdepe.

HayyHsas KoHLUenuus rMrMeHN4eckoro HOPMUPOBAHUA AOMYCTUMBbIX
YPOBHEN BO3AENCTBUA BPEeAHbIX NPUMECEW XUMWUYECKOW, (hn3n4ecKon
n Buonornyeckon NpupoAbl. 3HAYEHUE FUTUEHWYECKUX HOPMATUBOB U
OCHOBbI CAHUTapHOW OXpaHbl aTMocdepHOro Bo3ayxa. K oCHOBHbIM Me-
PONPUATUAM MO CaHUTaPHOW OXpaHe aTMOCKepHOro Bo3ayxa OTHOCAT-
CA! a) paunoHanbHOe pa3MelieHVUe NPOMBILNEHHOCTU B ONpeaeneH-
HbIX CaHUTAPHO-3aLUULLUEHHBIX 30HaX B 3aBUCMMOCTK OT BUAA Npeanpwu-
ATUA N MECTHbIX YCNoBui; 6) ucnons3oBanne 3chdeKTUBHbIX cNoco6oB
ra3ooyUCTKM - NbifleynaBsnveaHne, peaykuus U ocaxaeHne TBepablx Ya-
CTVU, B) CAHUTapHO-3aKOHOAATENbHbIE MEPONPUATUA, NPpeRyCMaTprBalo-
wne Hopmel MAC BpeaHbIX BEWECTB B aTMOCMHDEPHOM BO3AYyXE HacesneH-
HbIX NYHKTOB. VIMEIOTC HOpMaTWBb! ANA 3arpasHUTENen, XUMUYeckne 1
drsnyeckne METOAbI OUUCTKU 3arps3HUTENEN BO3AyXa, a TakKe OCHOB-
Hble KpuTepuu 4nsa onpeaeneHns npeaenbHoO-A0NYCTUMOro coaepXaHus
(MAC) sarps3HeHnii aTMochepPHOro s8o3ayxa.
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MABA 15.
PETMOHANBHASA SKONOIrns
BBEAEHWUE

TypKkecTaH - 0QUH U3 ApEeBHENLUNX UEHTPOR UMBUNM3aumy, rae bonee
Tpex TbICAY NeT TOMy Hasaj B Pa3fUuHbIX €r0 YacTaX BO3HWKMW Kpyn-
Hble oasuce!: B BaccenHax Mypraba v TagxeHa, B gonuxax 3apaduwa-
Ha v Kalkagapby, B HU30BbsiX AMyaAapby, B PepraHckon u TalkeHTCKon
ponwvHax v ap. boraras u pasHoobpasHas npupona TypkecTaHa seunacs
OCHOBHOW ANS NMPUBMEYEHUA BHUMAHUA NYTELLECTBEHHWUKOB, YYEHbLIX W
HaTypanucTos mupa.

OrpomHbI N0 pasmepy u ceoeobpasHbii No npupoge TypkectaH
ABUNCA apeHoi hopMupoBaHus ocoboro knumarta v cpeasbl, rae cdop-
MupoBanacbk gpeeHenwan dnopa v dayHa. 3a 6onee yem 1000-neTHUA
nepuoa 34echb 3apoX4anunch M pa3BuBanUCh PasnndHble HayvHble Ha-
npaeneHnst N0 U3YYEHUIO NCTOPUX HAPOLOB U NPUPOAHBLIX KOMMNEKCcoB
peruoxa.

PervoHanstHaa akonorus - 3Ta yacTb kypca “Okonorun”. E&€ uenb
- OCBEUiEHVE W O3HaKOMIMEHWEe uuTaTenen C IKornoruen pasnuyHbix
NPUPOAHO-TEPPUTOPUANBHBIX KOMNMEKCOB NPUPOAHON 30HBLI W npobne-
Mamu, OCHOBHbLIMU 3KOMOTMUYECKUMMW HanpasneHUsMU Uccneaosaxnii B
TypkecrtaHe.

B HacToswee BpeMs akonorudeckue npobnemsbl ssnaotes Hanbonee
aKkTyanbHbIMU CpeAn ecTecTBEeHHbIX HayK. Hayka skonorus - ato teope-
TUYECKast OCHOBA pauMOHansHOTO UCMONb30BaHNS NPUPOAHbLIX peCcypcos
v ux oxpaHa. Llenb pernoHanbHoW akonoruv - GopMUpoBaHNE U COBEp-
LUEHCTBOBAHUE 3KOMOFMYECKUX 3HaHWUIA cTyaeHTos, Byaywmx 3KOnoros,
yuutenen-buonoros, yuntenein-reorpacdos ¥ paboTHUKOB OXpaHbl Npu-
poabl TypkecraHa - poHOTo Kpasi.

1. N3yueHve npupoabt Typkectana. [epeble AaHHbIE yNOMUHAKIOTCA Y
apesHerpedeckux (Mepogot, CtpaboH, AdpumH, MTonomein), kuTanckux
yudeHbIX W nyTewecTseHHukoB (Yxan LlaHb, 138-126 rr. o H.3.) U nocnos
Ben UseH (605-617 rr. go H.3.), CioaHb-Li3aHb (629-645 rr. H.3.).

Boelaalowmecs yuerble U meicnutenu TypkectaHa ( B IX-XVI BB.) 1 ux
TPYAbl NONOXWNKW OCHOBY Pa3BMTWA Pa3NnYHbIX HanpasneHun ecTecTso3-
HaHus B TypKecTaHe.

Bo stopoit nonosuHe XIX Beka Hadanock nsy4deHue npupogdbl Typ-
KecTaHa, r4e OCHOBHbLIMW Hay4YHbIMWU HaNpaBneHUsAMU BbiNn NOYBEHHO-
BoraHu4eckoe, akonoro-reorpadnyeckoe, 3IKoNoro-puToueHorn4eckoe u
3KONOMMA BOAHbLIX OPraHNU3MOoB, 3TW HaMpPaBneHUs U UCCNeaoBaHUs npu-
BeNnu K KOMNIIEKCHOMY U3yYeHunio Npupoael TypkecTaHa.

Onst TeppuTopun pernoHa xapakTepHb! pa3nuuyHble eCTeCTBEHHbLIe
CTUXuIHble 6eacTBUs (yparaHbl, HABOAHEHWS, 3EMETPACEHUA, 3aCyXu,
3p03nn NouBLI U Ap.).

2. OcHOBHble NpUpoaHble anemMeHTel TypkecTana. lpaHuuel Typkecrta-
Ha OrPOMHblE M OTNINHAIOTCH pasHoobpasHbIMU NPUPOLAHBIMU 3NEeMeHTa-
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Mu. TeppuTopus pasgenseTcs Ha 3anagHyio (paBHuHa TypaH nnun Typah-
CKaA HU3IMEHHOCTb) U BOCTOUHYIO (fOpHas YacTb TypkecTtaHa).

PaBHnHHas yacTb oTnuyaeTca OCOBEHHOCTAMMU CTPYKTYPbl, CBOEO-
Bpasnem ee naneoreomopdonornn, penbegoobpasyowumm npoyecca-
MW 1 KOHTUHEHTaNbHbIM Knumatom. OcobeHHOCTb knumara - 3TO BeTep,
ero ckopocTb M HanpasneHve. Wmelorca npeobnapaiowme Betpa. Ha-
BniopaloTCa UMPKYNAUMA PasnuuHbIX TUMOB BO3AYLUHBIX Macc W LMPKY-
NALNOHHBIX NPOLIECCOB, XONOAHbIE K TENNbIE UUKMOHLI B TEYEHWe roaa,
NOALEM BENUUNHLI UHCOMALIUN.

Pe3kas KOHTPACTHOCTb KNUMaTa - 3TO NOBbIEHWE TemMnepaTypbl ne-
Tom ao +5° u 6onee; napexune ee aumon po -3° Gonbwas pasHuLa Mex-
AY AHEBHLIMM W HOMHbIMWU TemnepaTtypamu sosayxa. Habniopaercs uns-
MEHEHUA Temnepartypbl BO3Ayxa B OTAENbHbLIX pauoHax, HO U cpeaHe-
MeCsYHblEe N3MEHEHUA TEMNEpPaTypPb! BNUSIOT Ha UBMEHEHUs KonuyecTsa
ocagkos u BnaxHocTu. CoyeTaeTcs BbICOKas TemnepaTypa C pasnuuHbl-
MU CKOPOCTAMM BETpa 0COBEHHO B MyCTbiHE U oaaucax u HabnopaeTcs
nepexoA oT TENNOro BpeMeHu roga k xonogHomy. Konuyectso Tennbix u
XONOAHbIX AHEeN B roAy pasHoe.

OcobeHHOCTbIO ropHOI YacTu TypkecTaHa ABNSETCA CNOXHOCTb ee
cTpoenuns. OCHOBOW ropHON CUCTEMbI TypkecTaHa asnsioTca TaHb-LUaHb,
Namupo-Anan n Konetaar, koTopble OTNMYAIOTCA NPOUCXOXKAEHUEM Tpa-
HULIBI MK xpebTamu, MeXropHbiMK KOTROBUHAMK. ImetoTcs YepTbt Cxoa-
Hbie MEXAY PAa3NUUYHBLIMU FOPHBIMW CUCTEMAMW.

B ropHo# YacTu umeloTcA BNaguHbl U BbICOYaNWNe BEPWNHBLI C OCHOB-
HbIMK NEAHNMKAMMU, MEXIOPHLIE 1 OKPaWHHbIE KOTNOBUHLI pekun, 6eccTou-
Hble HaccenHbl.

OCHOBHbIM CBOWCTBOM knuMMaTta peruoHa - ato CymMMa 4acos con-
HEYHOIO CUAHWSA, KONNYECTBO CONHEYHOM paavaumun, ocanku, ux Konu-
YECTBO B pa3sHbIX PErnoHax, ropu3oHTanbHas U BEPTUKANbHAA 30HaNbL-
HOCTb. [pupogHble 0COBEHHOCTU peuHbIX AOMUH, 0Aa3ucoB, NPEAropbs,
ropbl, BbICOKOTOPbSA.

Ha npupoaHbie ocobeHHOCTM TypkecTaHa u ero pacTUTENbHbLIA U XKn-
BOTHbIA MU BNWAIOT knumat CpeauszeMHomopsa, MHpokutas, LieHTpans-
HOM A3nmn n Cubupwu n apyrnx conpegenbHbix Tepputopnid. Umetotes rv-
NnoTe3bl NO U3MEHEHUIO KNUMaTa TypkecTaHa.

TypkectaH 6orat pasHoo6pasHbIMKU NPUPOAHLIMY PECYPCaMN: MUHE-
pansHbIMK, TEPManbHbIMU, TMAPOIHEPreTNHECKUMUN, BOAHBIMU, 3EMENb-
HbIMW, PacTUTENbHLIMU PECYPCAMMN U XKUBOTHBIM MUPOM.

OcHosHble negHukn TaHb-Wanb, Namupo-Anan v apyrne ropHble cu-
CTeMbI, X HOPMbE, MOLLHOCTE M CKOPOCTb ABWXEHWA, CHEroBast NUHUS,
€e BbICOTa B pa3HbIX NOpHbIX cuctemax u daktopbl ee obycnosnusato-
wmre. M13BeCTHO, UTO NEAHVKN - UCTOMHMK NuTakus pek. HabniopaeTtcs Ha-
KOnneHne BpeaHbIX BELECTB Ha NOBEPXHOCTU NbAa U CHErOBOTO NOKPO-
Ba.

3. Bopoemsl 1 3konorvs BogHbIX opraHuamoB. Knaccudunkaums Boao-
€MOB NOKa3bIBAET, YTO ECTECTBEHHbIE - 3TO NOBEPXHOCTHbIE PEKK, 03epa,
NOA3EeMHbIE POAHUKMW, apTe3naHcKue CKBaXunHbl, NCKYCCTBEHHbIE BOAOE-
Mbl -~ OPOCUTENbHbLIE KaHanbl, KONNEeKTOPHO-APEeHaXHasa CeTb, BOAOXpa-
HUNWWA, NpyAbl, pUCoBbLIE NONSA U ApP.
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Maponorusa (Nnowaab, AnvHa, o6beM BOAHOW MacCbl BOJOEMOB) Y
rMapoxumMus (NNOTHOCTL, AABNEHNE, ra30BbIA, TEPMUYECKUA U CBETOBOW
pexuM, cTeneHb MUHepanuaauuu Boabl) BOAOEMOB OTpaxaeT crneuvdu-
Ky BOAHOW cpeabl U ee 3HavYeHue B XM3Hu rugpobuoHTos. [na kaxno-
ro Bogoema xapaxktepHbl opMbl NPUCTOCOBNEHUS K TEKYHUUM U CTOAUUM
BOAOEMaM, NO OTHOLUEHUIO K MUHEPANU3auuM pasnuyaloTcs Ha NPecHo-
BOAHbLIE U COMOHOBATO-BOAHbLIE, 3BPUCTEHOraneHbIe U 3BPUCTEHOTEPM-
Hble BUAbl PAaCTEHUA U XUBOTHbIX.

Cnocob opueHTaumMm XXMBOTHbIX B BOAHON cpese. [pynnbl ounstpa-
TOB. 3Konorvveckas cneyudmka NUTopanbHbiX U rNyOOKOBOAHbBIX 30H BO-
noemMoB. B BogoemMax BCTPeYaloTCA XapakTepHble 3KOMOoruveckue ped-
Hbie, 03epHble, XONOAHOBOAHbLIE CEBEpOAnbNuUickme, cybTponuyeckne u
Tponuueckue BUAbI, uX 0COBEHHOCTU PasBUTUS.

Habniopgaetca 3arpsasHeHne Bogoemos TypkecTtaHa € pa3nuyHbIMU
CTOKaMW, OTXOA4aMU, BpeOHbIMU XUMWHECKUMUM BelLlecTBaMK, KOTOpbIe
BNUSIKOT HA BOAHbLIE OPraHU3Mbl.

Mpobrnema Apana u MNpuapanbs - 370 060CTPEHNE IKONMOTUYECKOro
kpu3suca Npuapanba, CHXKEHNE YPOBHS ApanbCKOro MOps U HapylieHue
raponorMyeckoro pexuma apuaHow 3oHbl. B HacTosiLee BpemMs NpuHn-
MAIOTCS1 Pa3NNYHbIE MEPbI NO COXPaHeHuio Apana u ynyuLeHno 3Kono-
rMYECKUX YCIoBWiA U 340pOBLS YernoBeka B TYpKeCTaHCKOM pernoHe.

4. ATmMocchepa pervona u ee 3konoruveckoe 3HadeHue. M3BecTHo,
4YTO atmMocdepa - aTo razoobpasHan obonoyka nnaHeTyl, ee AasnexHue,
cocras, Macca, OCHOBHbIE rasbl U MX coaepxanue, rae HabnogaeTtcs 06-
HOBMEHMe KuCnopoaa; armocgepa - Crnow 8o3Ayx Hag NoBepXHOCTLIO No-
YBbI - KOMINOHEHT BuoreoLeHo3a. JKONorMueckoe 3HaveHne atmocdepsl
OFPOMHO B XWU3HU XUBbLIX OPraHN3MOB, a 3arpsisHeHue aTtmocdepb! yxya-
WaeT KX COCTOSHUE.

ATmoccbepa KpynHbIX ropoaoB TypkecTaHa U CTEneHb ee 3arpA3HeH-
HOCTW BpeaHbIMY rasamMuy 3a NnocrnegHve rogbl NOBbICMNACh, YTO, B CBOK
ouepenb, BNUSET HA O30HOBLINA CMOW, U NOSBNEHWIO KUCIOTHBIX A0XAEN.

5. MMouBbl U 3KOMNOTMsi NOYBEHHLIX opraHnamos. PasHoobpasHbl no-
YBEHHbIE MOKPOBLI Ha TeppuTopun TypkectaHa, rae xapakTepHa BepTu-
KanbHas NosiCHOCTb NouB. [oYBbI NYCTLIHHOW 30HLI - cepo-bypble, ny-
CTbIHHO - Mec4aHble, TaKbIPHO - 0a3UCHbIE, a MOYBbI TOPHbLIX NOSICOB - pa3-
NWYHBIE TUMbI CEPO3EMOB U KOPUYHEBBIX MOYB. [TOUBLI BLICOKOrOPHbLIX NO-
ACOB - CBETNO-Oypble, NYroBO-CTENHbIE.

HabniopaeTtcs passuTue opraHu3mMoB MOYBEHHOTO CNOSA 3aBUCKT OT
NNOTHOCTU U BCTPEYAIOTCS 9KOSOrM4eckue rpynnbi, Takne Kak reobuonTh,
reounbl, TEOKCEHbI, @ TakXKe 3KoNnornyeckas cneuudunka MMKpo - Meso
n MakpodayHbl noys. Habniopaercs usMeHeHWe NoYBbl, €€ BOAHOro, Te-
NRoro U 6MONOrMYECKOro PEXNUMOB NOA BO3AEUCTBUEM UHTEHCMBHON NO-
NWBHOW KyNbTYPbI, @ Takke yaobpeHuem noyskl opraHo-MuHepanbHbiMu
BelecTBamu, a B pesynsrare o6paboTkv nousbl pasnnyHbIMA TOKCUYHbI-
MU COeAMHEHUSIMU HABNIAAETCs HaKonneHve BpeAHbIX BeLWecTs B No-
YBaX U B MPOAYKUMAX CENbXO3KYNLTYP, YTO OTPULATENBHO AEUCTBYET Ha
COCTOSiHWE 340poBbst nioaen. lo3ToMy sanpewaetca UcnonL3oBaHue
BPEAHBbIX BEWECTB, B UEMNAX MONYYEHUS IKONOrMUeckn YUCTON NpoaykK-
uuun.
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6. JKonorusi pacTeHnn 1 XWUBOTHBLIX pa3Hbix BuoTonos TypkecTaHa.
i3BecTHO, 4YTO NyCTbIHA - OCHOBHOW naHawadT TypkecTaua, raoe ecre-
CTBEHHbIE (haKTopb! - KNUMAT, NoYBa, penbed), Bnara - ocagku, ux IKono-
rMYeckoe 3HavYeHue OrpoMHO B Pa3BUTUM U pacnpeaeneHny NpeacTasu-
Tenewn pacTeHNN 1 XUBOTHbIX.

Mo akonornyeckum npyHUMNam TeppuTopus TypkecTaHa fenutcs Ha
cneaylowve nosca: yynb, aaup, Tay v Aanunos. [losc yyns - pasHuHa Ty-
paHa ¢ pa3Hoobpa3HoW NOYBON, rae BbIAENSTC] OCHOBHbIE TWUMbI pac-
TUTENBHOCTM U XXMBOTHOTO MUpa U UX AOMUHUPYIOLIWME Buabl. Tak, Hanpu-
Mep, TPaBAHWUCTO -KyCTapHWKOBAA pacTUTENbHOCTb NYCTbiHb W MPUCHO-
cobnexve kK HAM BUOB XWBOTHBIX, @ TAKXe CONaH4akoBble LieHO3bl U No-
NbIHHUKA C AOMUHUPYIOWMMUN BUAAMW PACTEHUNA N XNBOTHLIX, BOAOPOC-
NEeBO - NULWAWHWKOBbLIE LUEHO3bl TaKUPOB.

Mosc aablp - Nnpearopuit XxapakTepu3yeTcs 3KONOru4eckon KOHTpacT-
HOCTbLIO KNMMAata - KCepOTEPMUYHOCTL CO CTOPOHbBI YyMb U ME30TEPMUY-
HOCTb CO CTOPOHBI Tay - ropbl. [1OYBEHHO - KNUMaTUYECKUE 0COBEHHOCTH
agblpa ONpeaensioT OCHOBHbIE LIEHO3bl PACTEHUA C AOMWHMPYOLWUMU
pacTUTENbHLIMU BUAAMU (PaHT, MPUC, NOMbIHb, (NOMUC, akkypan, MUH-
Aanb v apyrue) u npucnocobnerHble K HUM BUAbI XWUBOTHLIX. Habnioaa-
eTca Aerpafauvsa NpUpoAHON Cpeabl U XXMBOTHBIX, YHUMTOXAKTCA Aepe-
BbSA U KYCTapHWUKU.

OcBoeHue HMXHEro nosca afblp-KapLUMHCKUX U AKU3AKCKUX CTene,
npueeno k boratomy pacTuTensHOMY NOKPOBY BePXHEro afbipa C Opurn-
HanNbHLIMM BUAAMUN PACTEHWUIA U XKMBOTHBIX, YTO NPUBENO K YHUYTOXEHUIO
NPOAYKTUBHOCTU €CTeCTBEHHOTO BuoreoueHo3a.

Mosic Tay - ropHbIM NOAC - 3TO Nepexon, NPEArOpuiA B rOpbl, KOTOPbIA
OTNMYAETCA BLICOTHOCTBIO, pazHoobpa3nem NoyBbl, aTMOCGEPHbIX 0Caa-
KOB U BEreTaLuMOHHbIM NepnogoM. 3navenvie Tay B XO3ANCTBEHHOM OTHO-
WeHnn, 0coBEHHO B KYNbTUBMPOBaHUY 3epHOBbIX M 6060BbLIX, U Kak nNacT-
BuHoe yrogbe. OTmedaeTcs pa3Hoobpa3veM pacTUTENbHLIA U XKUBOT-
HblA MWD, NPEACTaBUTENN KYCTAPHUKOB, PA3PEXEHHbBIE U CMELLIAHHbIE 3a-
pocnu.

[peBecHasi paCTUTENLHOCTL - 3TO aPYOBHVIKU, LUKPOKONTUCTBEHHbIE U
nvcTonagHble neca (X OCHOBHbIE BUAbI PACTEHUN U XMBOTHBIX). Ha npo-
OYKTUBHOCTb €CTEeCTBEHHbIX NaHAwadToB Tay BNUSIET aHTPONOreHHbIV
chakTop. 3aech BCTPEUATCA 3KONOTUYECKU PERKUE U NONE3HbIE BUAbL.

Mosic annos - Bbicokoropbe (anbnuickue u cybansnuinckue noaca) ¢
pa3Hoobpa3sHbiMK aTMOChEPHBIMW 0CaAKaMU U [iPYTUMK KITUMATUYECKU-
MU chakTopamn. B 3TOM nosce NeAHUKOBbLIE MOPEHbLI, MOPEHHbIE [0NK-
Hbl, TEAHNKN, CHEXHUKK, KOTOPbIE BIUSIIOT Ha NanawadThl BLICOKOropbs,
3f1ech OTCYTCTBYET pa3BuTUe NpeacTaBuTenen JpeBeCcHO-KYCTapHUKOBON
pacTUTEnbHOCTU M NPUCTIOCOBNEHHBIX K HUM BUAOB XMBOTHbBIX.

BepxHsas rpaHuua Tay conpukacaeTcs C HUXHEW 4acTbio nosca An-
noB. 30Ha HNXHEro nosica SNNay B X03ANCTBEHHOM OTHOLLEHUU UCMOMb-
3yeTca Kak ropHoe nacrbuujHoe yrogbe ¢ pasHOTpaBHbIMW niyramu, cre-
NIOWUEMNUCA N HU3KMMU KYCTAPHNKOBBLIMW pacTeHuamn. PacTuTensHOCTL
BEPXHEro noaca awnay (sbiwe 3000-3800 M), pa3pexeHHas u xcepo-
nnbHas, HU3KOTPaBHbIE, KPYNHOTPABHLIE flyXXalku, nyra, casbl, 3deme-
pbl, anbnunckue u cybanbnuickue nyra v XXMBOTHBIA MUP.
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7. OcHoBHbIE KynbTypHble nanawad sl u arpoduToueHosa TypkecTa-
Ha. OcHoBHas TeppuTopus TypKkecTaHa 3aHaTa KynNbTYpHbIMU Nangwad-
Tamu. Uget ypbaHusaumsi npupoasl, NpespawieHne ecTeCTBEHHbIX NaHa-
LWapTOB B UCKYCCTBEHHbIE NONMMUBHbIMU U 6orapHbIMU KynbTypamu - Xnorn-
KoBble, 3epHoBbIe, HoboBbie, HaxueBble, OrOPOAHBLIE U NMOAOBbLIE KYNbTY-
pbl. BcTpeualotcs ApeBeCHO-KYCTapHUKOBas, neconapkosas pacTuTenb-
HOCTb, Cafbl, BAHOTPAZAHWKK, Napku u aeHaodnopa. YiaeT noctpoiika 3e-
NEHbIX HAcaXAEHWIA, 1E€CONONoChkl B NyCThbiHE U B ropax.

OcHoBHas cTpaTerns - 310 Co3faHue BbICOKONPOAYKTUBHbBIX U YCTOW-
YUBbIX arpobuodMTOLEHO30B U NONyYEeHNE IKONOMMYECKN YUCTbIX NPO-
AYKTOB AN yerioBeka.

8. Jkonornyeckoe HapyLueHWe NpupogHbIX kKomanekcos TypkecTaHa.
CoepeMeHHas akonoruyeckas obctaHoska TypKeCTaHCKOro peruoHa ao-
BOJSIbHO CIOXHA, Tak kak ngeT obLas apuavaaums knumara, aHTponoreH-
HOe OnyCTbIHMBaHVE M BMO3KONOrMYeckoe HapyweHue oTAeNbHbIX Tep-
pUTOPUIA, N3MEHEHNE 3INEMEHTOB naHawadTa nog Bo3nencTeuem npu-
POAHBLIX U aHTPOMOreHHbIX PaKTOPOB: NepepacnpeaeneHne NoBepxHoCT-
HbiX BOA, HepauuoHansHoe WCNoNb3oBaHWe Nnowagen CenbCkoXo3sn-
CTBEHHbIX Yroauit, UameHeHue npouecca noysoobpasoBaHus; yBenuve-
HWe pocTa HapoAoHaceneHns 1 NnoLjaaen ropoace v Apyrux Hacenex-
HbIX NYHKTOB; UHTEHCUUKALUA TEXHOTEHHBIX U APYTMX aHTPONOreHHbIX
HaKTOpOB U UX BAUSIHUE HA U3MEHEHMWE HEKOTOPbIX KNUMaTU4EeCKux ane-
MEHTOB U cokpalleHue nnowanevt ecTecTBeHHbIX BroueHo3oB U NOHU-
XeHve B1onorieckon NPoOAYKTUBHOCTY.

[MpuHUMaloTCA KOMNNEKCHbIE MEPONPUSATUS MO paunoHanbHOMY UC-
NONb30BaHUIO TEPPUTOPUI, BUONOrMYECKNX PECYPCOB ANA COXPaHeHns
reHodpoHAa, U paspabaTbiBaTCH NyTU NPaBUNbLHOMO BEAEHUS CENbCKO-
ro xo3sncrea.

9. AHTPONOreHHble BO3AEWCTBUSE Ha Npupoay. MaeT aHTponoreHHoe
BO3AENCTBME Ha NPUPOAY. YMEHbLUEHNE BUAOBOIO COCTaBa B pe3ynura-
Te paspyLmnTenbHOW AEATENbHOCTM YenoBeka (3arpasHeHne cpeabl, YHU-
YTOXEHUE necos, pacnaiwika crenen, oxota, Typuam, 3aperynupoBaHme
pek, ypbaHusauus, cbop nekapCTBEHHbIX pacTeHuni, 3BTpodmrkaums Bo-
[0emMoB 1 Ap.). MoBbILWATCS €CTECTBEHHbBIE Y ICKYCCTBEHHbLIE 3arpa3He-
HUS cpefbl - atMoccepbl, BOAbI, U NOYBbLI, @ TaKkKe paanoakTUusHoe, Te-
NNoBoe U LWYMOBOE 3arpasHeHune cpedbl. Hapsay ¢ koTopbiMu Habnoaa-
IOTCH KaHUEepOreHHbIe U TepaToreHHbie hakTopbl cpeabl. [pu BCEM 3TOM
3arpssHeHun cpeabl, Mbl BUAMM NOTEPKU PECypCOB. CTOUMOCTb NUKBUAA-
LMK, LeHy 300pOBbS NI0AEN U LieHy OXpaHbl BpedHbix seuiecTts. [1oaTomy
HeoBXOAUM KOHTPOSb M NPOrHO3NPOBaHUe YPOBHS 3arpsisHeHUs NpUpoa-
HOW cpeabl € y4eToM aTux rnobansHbix Npobnem. PaspaboTka coBpemer-
HOW KOHUENUUY MOHUTOPWHKIa NPUPOAHON Cpeabl PErMOHA C yHETOM KO-
NOrnyeckoro npasa ¥ 3akoHogaTenscTea B 06nacTi oxpaHbl NPUpoab! v
nponarakAabl 3KONOrM4ECKON KynbTypbl Cpedbl HaceneHus.

10.3konorusi YenoBeka B ycnoeusx TypkecTtaxa. Jkonoruyeckoe co-
CTONHWE OKpYXalowen cpeabl, 3KONOTUA Yenoseka U ero cpeaa Xu3Hu
UHTEPECyIoT COLMONOrOB, aHTpononoros, akonoros, reorpacos. Mosbl-
LWEeHHOe BAWUSIHUE YENOBEYECKOW KyrbTypbl Ha OKpYXawLlylo cpeay #
pa3paboTka uaen XU3HM B COrNacuu ¢ Npupoaon, B NPUHATUK ee yCro-
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BUM U U3ydyeHWEe ee 3aKOHOB, Beb YEeNnOBeK sSIBNEeTCA YacTbio 6onbluon
€CTECTBEHHOW CUCTEMbI.

11. TllpakTnyeckue acnexTol 3konorun. Habniopaetrca BnusiHue
COLManbHO-3KOMOTMYECKUX YCIIOBUA Ha 340pOBbE W Cpeady YenoBeka,
3KONOrvuyeckas ajantauus YenoBeKa K M3MEHSIOWUMCHA NPUPOAHbLIM
YCNOBUAM.

B ycnosusax Typkectana xaet yp6anHu3daumsa - MOLWHbLIA 3KOnoruye-
ckui hakTop, conpoBoXAalLmMNCcs npeobpa3zoBaHeM €CTEeCTBEHHOTO
6rioueHo3a, 3eMenbHbIX, BOAHbLIX PEecypcoB, U3MEHEHWEeM COCTaBa at-
Mocdepbl, 3arpsA3HEHNEM BOAHbLIX U HA3€MHbIX 3KOCUCTEM U T.A.

HeobxoavMb! NyTV pelleHns pa3nuyHbIX 3KONOrm4eckux Kpusncos B
TypKecTaHe C Lienbio ynyudlleHUs YCNOBWUW XXN3HW YenoBeKa U ero 3Ko-
noruyeckon 6esonacHocTy, paspaboTaTb NPUHLMNLI IKONOTUYECKON 3KC-
nepTu3bl N 3KONONUTUKM B oBnacTu uYenoBeka u Npupoab!.

15.1. 3KOJIOrnd rorPOAA - rOPOJOCPEPLI

B Hawyane XXI| Beka yenoBe4ecTBo BCTano nepea HeobGXoAMMOCTLIO
rny6okoro nepeocMbiCnerust U pelleuma npobnem opmuposaHusa cpe-
Abl 06uTaHns Yenoseka No-HOBOMY. YBENUYEHUE YUCMEHHOCTU Hacere-
HUS ¥ CNOXHblE AeMorpaduyeckue npoteccs!, heHomeHr ropoaocdepsbi
v ypbaHu3auuu, HayuHo-TEXHUYECKaa pesontouus n 6ecnpeueaeHTHoe
yBenuyenne macwtaboB n CTPyKTypbl Npou3BoAcTBa, 060CTpeHue 3Ko-
NOrvdeckon cuTyauwu, HOBble MeToAbl U 3a4a4u ocBoeHus MupoBoro
OKeaHa 1 KOCMUYEeCKOro NpoCTpaHCTBa - BOT 3TM NpobnemHble hakTopbl,
KoTopble TpebyloT HOBbIX METOAOB U peLUeHni.

PocT yncneHHocTV HaceneHus KpynHbix ropogos, ocobeHHo, uicno
ropoaocoep npeacrasnseT cobon, HEOTbeEMNEMYIO YEPTY Pa3BUTUA Ye-
noseyeckoun uusunusauwn, rae Hambonee BaxHbiMKU npobnemamu rno-
6anbLHOro U pernoHanbHOro xapakrepa sBnserTcs opMupoBanue cpeasl
YenoBseka B pa3BUBAIOLMXCSA TOPOAAX U CUCTEMA UX pacceneHus.

PaciwmpeHnune macwtabos 1 nuteHcudmkaumm AesTensHOCTH, yBenu-
yeHune obbema v paszHooOpa3unsi BOBMEKAEMOro B Hee NPUpPOAHOro pe-
cypca B yCrnioBUsix CTUXUIIHOFO xoaa ypbaHusauun oxaszanuch YpeBatbl-
MM ANA YenoBeyecTBa MHOXECTBOM HEraTUBHbLIX NOCNEACTBUNA.

B nocneaHvie roabl 0CO3HaHWA HEraTMBHLIX 3KONOIMYECKUX nocrnen-
CTBUI YenoBEYEeCKOW AeATENLHOCTM B ropoAax CTUMyNUpoBano passep-
TbIBGHME B HUX PA3NNYHOIC poga paboT No oueHKe 3KONOTNYeCKon CUTY-
auuu. K pelieHno 3xonoruyeckon cutyauuy B ropoaax NOAKNIYUIUCH
crneunanucTsl pasHoix obnactew Hayku, NPaKTM4ECKOW AesiTENbHOCTH,
vaeonornn n penurvu. Unpokuin cnekTp noaxoaoB, METOAOB OLEHKW.
YnoTpebnsaemMble TEpMUHBL Y NOHATUA CBA3AHLI C Pa3NUYHbIMK NpeaMe-
TamM#u 1 NpeacTaBneHnsMn oTaenbHbiX NPpothecCcuoRanbHbIX FPYNM, 3aHu-
MaIOLLUXCS 3Konoruyeckumm npobnemamm noceneHnn U NCNoNbL3yLWKUX
B CBOEN AESTENLHOCTA 3TW NOHATUS B Pa3HbIX 3HAYEHUAX, NPpU 3TOM, B
NOHUMaHUK CYLLIHOCTW 3Konornyeckux npobnem u Noaxoa0B SPKO NPOSB-
NAKTCA MAPOBO33PEHYECKME U THOCEONOTMYECKUEe acneKTbl.

AHanus coBpemeHHsbIX 3Konorudeckux npobnem ropoaos n TEHAEHLINK,
onpeaensoue nyTn popmmpoBanus cpesabl obutaHua yenoseka, Tpedy-
10T SICHOTO pelleHust rmobanbHbiX NEPCNEKTUB Pa3sBUTUR YenoBeYecTBa.
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15.2 3KONNIOMMYECKUE NPOBNEMbLI TOPOAOCOEPLI

Bo MHOFMX WCTOMHMKAX 3Konornyeckue npobnembl paccmaTpusaloT-
cs kak NpobneMbl okpyxaloLlen cpedel, BepHee Kak npobnembl oxpaHb!
npupoasl. Toraa Kak 3konorusa - Hayka o6 opraHnamax v UX B3ammooT-
HOLLEHUNAX C hakTopamu cpeabl 0buTaHua 1 OHa ABNSETCR TeopeThYe-
CKOVt OCHOBOW NpeamMeTa oxpaHbl NPUPOAB!, U3YYEHUA OKPYXKatoWien cpe-
[bl, ee pecypcoB.

3a 150 netr npoeeaeHWs BUO3IKONOTMYECKUX MCCNegoBaHWW Obinn
BblfiBNeHbl 3aKOHOMEPHOCTU 3KONOru4eckoro obpasa XWU3HWU XUBbIX Op-
raHU3MoB - OT WX OTAENbHbIX ocobel A0 cnoxHbIX GuoreouieHo3os-
aKocUcTeM, naHawadTos u T.4.

3konorust Ha Pa3HbIX 3Tanax CBOEro CTaHOBMEHUA okasana onpege-
NeHHoe BNUsiHWE Ha apyrue obrnacTn HayYHoro 3HaHus, npexae Bcero,
reorpadpumio, COLMONOINIO, KNMMATONOIUIO, a TAKKE Ha U3ydeHne 3Kono-
ruseckux npobnem ropofos, 0co6eHHO Ha B3anMO4ENCTBME U B3aUMOOT-
HOLWEHWe HaceneHust C oKpyxarouwlen cpenon.

MobBanbHble 3konorvyeckue npobnemsi ropoaa cnegyowme:

a) BoiTecHeHue ropoaamu Npupoabl, 3arpAsHeHne UMK OKpy>Kalollen
cpegbl; 6) aganTaunsa Yenoseka K )Xu3HW B ypbaHW3npOBaHHbBIX KOMMNEK-
cax; B) He0BX0AUMOCTb MHTEPHALMOHANU3aLMK oXpaHbl obuledenoseye-
CKUX LUEHHOCTEW, UCTOPUYECKUX NaMATHUKOB U LUEHTPOB, NpeacTasnsio-
WX MUPOBOW UHTEPEC; ) CO3AaHue CUCTEMbI CKOOPAUHUPOBAHHbLIX reo-
rpauyecknx 1 ByHKLMOHANbHBLIX LUEHTPOB NPUHATUS PeleHni, oxBaTbi-
BaIOLWNX BCE YPOBHU YEMNOBEYECKON opraHnsauumu oT nokanbHblX A0 rmo-
BanbHbix; 4) HeobxoauMOoCTb rnobanbHOre NNaHWPOBaHUSA rPaaoCTPo-
UTENbLCTBa, obLLero nnaHa ucnonb3oBaHus 3emenb B MmaclwTabax scen
nnaHeTbl, 4Tobbl ropoaa M UX NPOMLILNEHHOCTL 3aHMmanu He Gonee
10% ee TeppuTopuy; €) cnocobHocTb NpouseoacTea obecnevnsartb Ha-
ceneHve nNnaHeTsl NULIEeR, ToBapamu u ycryramu; X) HeobxoammocTb nc-
CrnefoBaHusA BbIABNSAOLWNX U peluarLmx 3agaq npeobpasosaHng Npous-
BOACTBEHHOW CMCTEMbI MUPOBOTO COOBLLECTBA, BbINOMHAEMbIX B CBA3N U
naparnensHo ¢ U3ydeHMeM cpeabt 0BUTaHUS YENOBEUYECKX NOCENEHNNA,

OcHoBHble Lleny 3KoNorum ropoaocdepst - BuIfCHeHWe Npeaenos ye-
noBe4yecKkon AEeSTeNbHOCTU Ha NnaHete U onpeaeneHue PU3nYeckux,
NCUXONOrMYECKNX U IKONOrMYECKUX NpeenoB NPUCNoCcobneHns BO3IMOX-
HOCTel YenoBeka B ropogocdepe.

Jkonoruyeckoe onpeaenexne TepmMuHa “ropoaocgepa”

MpumeHuTenbHO K rOPoAyY, rOPOACKOW arnomepauuu - K Tepputopu-
anbHo Honee orpaHudeHHoMy 06bekTy, ynoTpebnaeTca noHsTue “cpego-
BOW noaxoa”, “ropoackas cpeaa”, ‘ypbaHu3auporaHHas cpeaa” U uHoraa
“okpyxatoujan cpeaa”, uin “4enoBeK ropoAcKOW cpeabl’, “rpagocTpou-
TenbHas cucTema”, “pernoHansHan cpeaa’ unu “cpepa yenoseka’ u T.4.

B akonoruyeckoM cmbicne ropog - 3To cpeaa obutaHus uYenoBeka u
CBA3aHHbIX C HUM [PYrUX XUBbLIX OpPraHuamoB - HakTepuil, pacTeHuit n
KUBOTHBIX. B CBSI3U C 3TUM ropoZICKyIo cpeay - cpeay Yenoseka ueneco-
06pa3Ho Ha3biBaTh ropoaocdepoi, Kak YacTb UCKyCCTBEHHON Buocde-
pbl UNK reocepsl.
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lopopocdepa - 3TO HaceneHHbLIR NYHKT, akonoruyeckas cpega obu-
TaHWUsi C OFPOMHBIM KonuuyecTBoM xutenen (ot 10-20 Tbicay o 20 MnH.
n 6onee), KOTOPbIE B OCHOBHOM 3aHSTbl TPYAOM B MPOMBILIEHHOCTH,
ynpaBneHuu, Hayke u KyneType, cdepax o6CnyXKvusaHus, HO He B Cenb-
CKOM xo03sncTee. fopoaocepa CBOMMN 3ENEHBIMU HAaCAXKAEHUSIMN MaK-
CUManbHO NpUBNWXaETCA U COEAUHNAETCH C NPUPOAOHA.

15.3 ONPEAENEHUE NOHATUA rorPoq

ApXuUTeKTOpbL!, reorpadbl, 3KOHOMUCTLI, coUMONOryK, aemorpadsbi,
NPeACTaBMTENN MHOMUX APYIMX HAyK NPORBNRIOT 0cobbin nHTEepec K npo-
tnemam ropopos, T.e. “Bce 6pocaloTCA B 0AWH NOTOK, TOMLKO C Pa3HbIX
y4dacTkoe bBepera”.

[lo HacToALero BpemMeHn TONKOBaHWE W OnNpeaAeneHne UCXOAHbIX Mo-
HATMI “ropoa”, “ypbaHn3auus”, ropoackas arnomepauus” ocTtaloTcs He-
OAHO3HAYHbIMY.

Mpu onpegenexun “ropoaa” B ero OCHOBY KNagyTCca pasfinyHble Kpu-
TepUUn - YACNEHHOCTb HaceneHus, ero NNOTHOCTb, 3aCTpoliku, npeobna-
AaloWui TUnN HacerneHus, UCTOPUYECKU CNOXUBLUWWACA CTaTyc ropoaa,
agMUHUCTPaTUBHbIE OYHKUMK unu Apyrue kputepuu nubo codeTaHue
3TUX KpuTepvies. Pasnuuna B Kputepusax nobyannu 8 CTaTUCTUYECKUX UC-
cneposannax OOH ncnone3oBark ABa MeToAa yyeTa: a) HauuoHanbHble
kpuTepun n 6) xonuyecTBeHHbie NapameTpbi (cebiwe 5 Toicay u 20 Tbi-
caYy xutenewn). [Ina oTHeECeHUA HACENeHHOro NyHKTa K ropogy Tpebyer-
cs, 4To6bl He meHee 75% ero HacerneHusa BbINKU 3aHATLI HECENbCKOXO3AN-
CTBEHHOW paboToii.

Pa3snuuHbie onpepeneHns ropoAa AaloT pasnuuyHble cnosapu. Tak,
B reorpacuyeckom cnosape 1. Cramna (1975-1976) a1oT TepmuH TON-
KyeTCs kakK “COBOKYMHOCTb obuTaTenei, MHKOPNOPUPOBaHHLIX (T.e. 3a-
PEerucTpUPOBaHHLIX B KGYECTBE YHETHOW €AVHULbI) U YNPaBNSEMbIX M3-
poMm unv onbaepmeHom”. B cnosape KsuHa u KapneHTtepa npeacrasne-
Ha cneayrouwas aeduHvuums “rpasano3Hoe Nno BpeMeHW CyLeCTBOBaHUA
UM 3aHMMaemMon nnowaau obveauHeHve CTPoOeHUA U NoAen, oTnNnYa-
owmxca ocoboro poaa aestensHocTsio”. CMalno gaer Takoe TONKoBa-
Hue “coobuiecTBo nioaew, BeayLumMx cBoeobpa3sHbil 06pa3 Xu3HW..uNu
...4aCTb 3€MHOW NOBEPXHOCTW, Pa3HAWASACA OT OKpYXaloLen cenbcxov
MECTHOCTY OnpefeneHHbLIM TUMIOM aHTPONOreHHoro npeobpasosaHus B
BUAE 3aCTPOVKY KPYNHLIMY 34aHUAMU U APYTMMU XapaKTePHbIMKU COOpY-
XeHuamu”. [IMKMHCOH onpeaenseT ropos Kak “UeHTpuposaHHoe nocene-
HWe, No CyL|ecTsy onpeaeneHne ropoackoro NoCerneHns siBNAeTcs Kop-
HEBbLIM BOMNPOCOM (PyHKLMM, 3 He BEMUUNHLI NoceneHna”,

Ypb6aHusauus - 370 poCT 1 pa3BuTUE TOPOAO0B, YBENUYEHUE YAENbHO-
ro Beca, YNCNEHHOCTU TOPOACKOro HaceneHus B CTpaHe, permoHe, Mupe,
NpoLecc NoBbILLeHUs pony ropoZios B passutum obulecTsa.

MoHaTue ropoackas arnomepaums - 310 NPOCTPAHCTBEHHO U YHK-
LUMOHaMNbLHO eAnHas rpynnupoBKa Nocenenvii ropoackoro Tuna, cocrae-
naouas obLyo counansHo-aKOHOMUYECKYHO U 3KONOTUYECKYIO CUCTEMY.
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15.4 NPOEKTUPOBAHUE TOPOAOC®EPLI

Mpu npoekTupoBaxuy cpeabl Yenoseka - ropogocdepbl cneagyer yuv-
TbiBaTb Crieaylolmne TeHAeHUMU 1 npobnemsi:

1. Mo3auuHocTb, accumeTpus gemorpaduyeckon cutyauyumn. Temnbl
pocTa HaceneHus, ero CTPyKTypa, Tak Kak xapakTep TPyAOBbIX pecyp-
coB B 0603puUMOI NEpPCNEKTUBE pasHbiX CTpaHax U pernoHax 6yayT cy-
LL|eCTBEHHO pa3nnyaTbes.

2. HeobtxoaumocTtb 6onee achheKTUBHOIMO yrnpasnieHUs MUrpaymoH-
HbIMU npoueccamu. CyulecTBEHHas, YacTo HegooueHBaeMas ocobex-
HOCTb TPYAOBbIX PECYPCOB UX OTHOCUTENbLHO Manas NepeMeLaemMocTb.

3. NameHeHus B CTPYKType HaceneHus u ero 3aHaTocTu. 3aech He-
06xo0auMMO y4UTLIBaTL Oxuaaemble 6OMblUME U3MEHEHUA B BO3pacTHOW
CTPYKTYpE HaceneHusi U B CTPYKTYpE 3aHATOCTU, KOTOPbIE YETKO OTpaxa-
I0TCsi B cneayowmux dyHaaMeHTanbHbIX TEHAEHUMSAX: a) B pOCTe Npogor-
XUTENBLHOCTM XU3HU; 6) B COBEPLLEHCTBOBaHWUM NEHCUOHHOrO o6ecneye-
HWUSl HAaceneHus Npu pelleHUU OpraHuM3aunn pexpeauuoHHbIX 30H; B) B
COKpallEeHMM A0NW TpyAoCnocobHOro HaceneHus B pesynsrate aBToMa-
TU3auuK NPOM3BOACTBA U B U3MEHEHUMN TPYAOBOro LMKNa YenoBeka.

4. Bospacrawulas ponb pauuMoHanbHoro uCnonb3osannst keanuduka-
UUU ¥ TPyAOBbIX HABLIKOB HaceneHus. [pu NnpoekTupoBaHuK cpeabl ye-
noBeka - ropoaocdepbl BAXHO UCTONb30BaTh CAOXUBLUMECS TPaauumu
NOATrOTOBKU KBANU@UKaLMOHKBIX KaAPOB ¥ Hay4HO-TEXHUYECKOrO NOTEH-
uuana, uto obeujaet BecbMa Honblion 3hdeKkT OT BICTPOro OCBOEHUA
NPOV3BOACTBEHHbBIX MOLWHOCTEN U BbiNyCKa BbICOKOKAYE€CTBEHHON Mpo-
AYKUWU MO Mepe aBToMaTuaauuyi NPOU3BOACTBAE, a TaKKe NPUMEHeHue
3MEKTPOHHKO-BLIYUCAIUTENBHON TEXHUKN U CUCTEMbI CAMOYNPaBNEHUSA.

5. BaxHOCTb y4eTa NpUpOAHbIX YCNOBUW ANA XWU3HW Yenoseka npu
NNaHupoBaHUu aemorpadurueckmx npoueccos. 34ecb Haao y4ecTb, YTo
3aTparbl Ha CTaHAapTHLIN Habop npeameToB noTpebnenus u ycnyr Ha-
CEFEHUIO B PasnuyHblX palioHax HeoAnHakoBsl. [103TOMY Npu NAaHUpo-
BaHuM ropogocdepbl BO BCEX BO3MOXHbBIX Cry4Yasx pasMellieHns Hace-
nenus uenecoobpasHo B panoHax, Haubonee akonornyecku Gnaronpu-
ATHbIX MO KOMIIEKCY COLManbHO-3KOHOMUYECKNX YCITOBUIA XU3HU Yeno-
BeKa.

15.5 COLIMANIbHO-3KONMOMMYECKUE HEQOCTATKH
U NMPEMMYULIECTBA BONbLLUX TOPOQOCDEP

BaxHenwure counanbHO-3KOMTOMMYECKNE HEeQOoCTaTKu U npenmMylle-
ctBa 6onblunx ropoaos-ropogocdep crneayowme:

1) HeobbiuHOe yCcrnoXHeHue TpaHCnopTHLIX Npobnem T.e. He npucno-
cobneHHOCTb ynuubl ANsl NpONycka COBPEMEHHOrO TpaHcnopTa, yBenu-
YeHue 3aTpar BpEMeHN Ha TPyaoBble NOe3aku; noesaka niogen Ha pabo-
TY 13 3aropo/IHbIX PailoHOB B ropop - ropogocdepy; 2) yaopoxaHue nH-
XeHepHoro obopyaoBaHus, HapacTaHue AeduunTa BOAHbIX pecypcos U
yBenuueHue o6bema CTOUHbIX BOZ, OCBOGHME HOBbIX TEPPUTOPUNA NoA 3a-
CTPOWKY U YMEHbLUEHUE eCTeCTBEHHbIX NPUPOAHbIX 30H; 3) 3arpasHeHne
BO3AyLIHOro 6acceiHa B CBA3U C POCTOM MariblX U KpYMHbIX NPOMbILLINEH-

146



HbIX NPEANPUATUIA U YBENUYEHNE KONUYECTBa aBTOTPAHCNOPTa, NoBbILwe-
Hue WwymoBoro doHa AonycTUMbIX Hopm (6onee 80-100 peumnben) B 3oHe
AKTVBHOrO TPaHCNOPTHOTO ABWXEHUS u BONU3M aapoapomos; 4) yaane-
Hue HaceneHus HoNbWKUX ropogoB OT NPUPOAbI, T.€. 3eNeHble NPUropoa-
Hble MaccuBbl, neca - nerkue ropoaocB MUcYesatoT, OTCTYNaT NoA Hano-
POM XXWUMOWK YU NPOMBILLNEHHOW 3aCTPORKU U B pesynsraTe npoucxoanT
yxyAlleHne 3Konoru4eckon cutyaumu; 5) bonbluve ropoaa ropogocde-
Pbl NOCTOSIHHO “OTTAMMBAIOT” NPOM3BOAUTENbLHBIE CUNbI OT ManbIX U Cpea-
HWX rOPOAOB U MNPUropoaHbIX panoHoB. Tlpy aTom 3ddexkT KOHUEHTpa-
LUVM B OAHOM MeCTe 3HaYMTENBHOro KONUYeCTaa noaen, KoTopble co3aa-
10T rPOMaaHbiit COLMANbHO-3KOHOMUYECKUN, HAYYHBIV U UHTENNEKTyanb-
HbIA NOTEHUMAN, NCKNIOYUTENLHO BENUK U, B KOHEYHOM CYeTe, CTUMYRU-
pyeT pocT 6onblunx ropoaos, koTopble 06nagaloT 6bICTPO BBOAVMBIMU B
AencTBME pecypcamu pocTa Npov3BOAUTENBHBIX CHN.

15.6 KNUMAT U 3KONOIrnA rorOJ0COEPLI

B nocnepaHue roabl uccnefoBaHus, HanpaeneHHble Ha AansHenwee
paclunpeHmne 3HavyeHniA BNVAHUA YenoBe4Yeckon AesTENbHOCTU Ha U3Me-
HEeHUWe KnNumarta B ropoaax OXBaTbIBAOT LUMPOKUI KpPYr BOMPOCOB OT 13y-
YeHna dyHaameHTanbHbIx Npobnem Ao pelueHns camblx NPOCTbIX Mpak-
TUYECKUX 3a4au, FAe rMaBHble U3 HUX COCTOAT B NEPEOCMBICNEHMU ITUX
BOMPOCOB AN HYX/ TOPOACKOr0 NNAHUPOBAHWSA, A TAKKE B BbIACHEHWN
MexaHu3ma hpopMUpoBaHUsSE 3KONOFMYECKMX YCMOBUIA B ropoaax.

B HacTosuee spems ropogocdepsl U CBA3AHHbIE C HUMUW NpUropoab!
BbIPOCNW A0 OrPOMHbBIX PasMepoB, pa3nuyHble BUAbI YENOBEYECKON aAe-
ATENbHOCTN OKa3biBaloT Bonbluoe BO3AEACTBUE HA KNUMAT U aKoNoruye-
CKOe COCTOsiHUE ropofoB, 0COBeHHO Ha ux aTMocdepy, cTeneHb 3arpas-
HEHUS yBENWYNBAETCS N0 Mepe pocTa ropoaos.

Mo nporHozam OOH « koHUy XX Beka HaceneHue 3emnu coctaBuT
okono 6-6,2 mnpa. Yenosek, U3 HUX NONOBUHA ByaeT XuTb B ropoaax.
B HacTosulee Bpems HaceneHne B HEKOTOPbIX ropoaax npesbiwaer 20
MIIH. YenoBeK, YTO NPUBOAUT K AanbHEeNweMy U3MEHEHUIO 3Konornye-
CKOW CUTyauwu Knumara ropoaos, rAe yBenMumBaeTCa KONMYECTBO CXU-
raemoro TonfvBea u COOTBETCTBEHHO NOBLILLAETCA TeMnepaTypa, 3arpas-
HAeTcs atmocdepa v cpeaa obuTaHns yenoseka.

15.7 OCHOBHbIE 3AMPA3HUTENU U 3ATPA3HAIOLWMUE
BEUWECTBA TOPOAOCOEP

OCHOBHbIE 3arps3HNTENW TFOPOAOB - NPOMbIWAEHHBIE TPEANPUA-
TAS, NPOMbIWNEHHoe 06opyaOBaHUe, aBTOTPAHCMOPT, XO3ANCTBEHHO-
6biToBbIE BLIGPOCH.. K €CTECTBEHHBIM M AHTPONOTEHHbLIM 3arpA3HSIO-
UMM BELLECTBaM OTHOCSTCS: ABYOKUCH YrMepoaa, OKUCh yrnepoaa, cep-
HUCTBIA ra3, COEAVHEHNE a30Ta, ABYOKWUCH CEpbl, ABYOKUCH a30Ta, O30H,
yrapHblid ra3, MeTaH, CynbdaTtbi, OKUCU CBUHLA, PTYTH, COEAUHEHNE XNOo-
pa, hTopa 1 Apyrue, KOTopble OKa3bLIBAKT CUNBHOE BO3AENCTBUE Ha Cpe-
Ay XU3HU YenoBeka u Ha Hero camoro. oA Bo3aencTBMEeM 3TUX hakTo-
poB B ropofax NpPoOUCXOAAT IKOMOrMYECKMe U3MEHEHUS B NOMSX TEMMNe-
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paTypbl 1 BNaXHOCTU BO3AyXa, U3MEHSAETCA CKOPOCTb BETPA, paguauus,
BUAVMOCTb, KONMUYECTBO OCAAKOB, yCnosun copmupoBaHus obnakos 1
TYMaHOB, CTEMEHb PasBUTUA 3eNeHbIX HacaXaeHUn U NPUCNOCOBNEHHbIX
K HAM XXNBOTHBIX.

UsydeHue 3Tux npoueccoB u paspaboTka MeponpusiTUil No yny4ule-
HWUIO 3KONOMMYECKOTO COCTOSIHUA ropoaocdeps! - 3aa4a ropoacKUX KO-
NOroB 1 Apyrux cneunanucTos.

Cpeau rnobaribHbIX U pernoHanbHbIX NPOrHO30B, UMEoWMX Hanbo-
nee BaXHoe 3Ha4YeHue ANsi NPOEeKTUPOBAHUS CpeAbl XU3HN YEnoBeKa ro-
popocdepb!, ocoboe MeCTo 3aHMMaloT Aemorpacmuyeckue NPorHo3bl.

B pasnu4yHbIX CTpaHax, KOHTUHEHTax U ropogax obuias YACNEeHHOCTb
HaceneHus 3eMnu CUNLHO M3MEHUNACh NO pa3HbIM UCTOPUYECKUM NpU-
YnHaM (BOMHbI, INUAEMUN, TONOA, KONOHUanNbHbIe 3axBaThl, NPUPOAHbIE
CTUXUM - 3eMNETPACEHUA U Ap.). TaK, HanpuMep, B Nepuoa KoNoHuanb-
HOro 3axBaTa U CBSI3@HHOFO C HUM UCTPebNEeHUs MEeCTHOro Hacenenuns
Adpukun, Amepuku, A3un, ABCTpanuu sasoe COKpaTuiach 40N MECTHO-
ro HaceneHus.

B 500 roay Hawew 3pbl B Myupe 6bino Bcero 30 MnH. yenosek, a 3a
30 -50 ThicAY neT cywecTBOBaHUR YenoBeKa YUCNEHHOCTb HaceneHus
3emnu gocturna 1 mnpa. Bropow munnuapg 6uin gocturkyT vepes 130
ner, Tpetun - yepes 30 ner, yeTBepThIY - yepes 15 net (1975 roay), ns-
T - Yepes 12 net ( B 1987 roay), a wecton munnuapa vepes 11 net s
1999 roay.

B Hauane 80-x rogos TemMnbl NpUMpOCTa HaceneHnst 3eMnu xapakrepu-
30BanWUCb NOPasUTENbHBIMU BENUYMHAMY - okono 211 TeicaY Yenosek B
AeHb UNK 77 MNK. YenoBeK B rod. YTO NONYYMNO HasBaHue “aemorpadu-
Yeckui B3pbIB”, a pe3koe 3aMeaneRne TeMNOB pocTa YUCNEHHOCTU Hace-
NEHUst B pa3BUTbLIX CTpaHax - ‘aemorpaduyeckas uma’.

Mo ganHbiM OOH pgons ropoackoro Hacenenus B 3anagHon Eepone B
2000 r. coctasuT 72%, B CeBepHon Amepuke - 87, B JlaTuHckon Amepu-
ke - 39%. B 1900 8 Mupe HacunTbiBanocs 10 ropoaos-MUNNMOHEPOB, K
2000 roay 4nMcno Takvx ropoaoB AOCTUTHET HECKOMbKUX AECATKOB.

Mo noacyetam doraa OOH ana aesTenbHocTU 8 obnacT HapoAoHa-
cenenus B 2000 rogy kpynHenwummn ropogamu mupa Seinv Mexuko (31
MAH. Yenosek), Can-Mayny (25,2), Tokno (24,2), Heto-Vopk (22,8), Wak-
xav (22,7), 8 TawkeHTe - 2,2, - 2,3 MnH.

OcoBeHHOCTH pocTa ropoaocdep u YUCTEHHOCTU ux HaceneHus ob-
ycnaesnuealT OBbeKTUBHbIE 3aKOHOMEPHOCTA NPEUMYLWECTBa KPYNHbIX
rOpOAOB U 3KONOrn4Yeckue HeaoCTaTKU B chepe 3arpsa3Hernus cpelbl Xuns-
HW Yenoseka B pesynbTare pocTa NPOMbIWNEHHbIX BbIBpocos u BbiGpo-
COB TpaHcnopTa u T.4., 4TO TpebyeT NOCTOSHHOrO BHUMAaHUA K ynydlle-
HUIO 3KONOTUYECKOro COCTORHUA rOPOAOB.

O6bekT “Skonoruu ropogocdepsbl” - 3TO U3yYeHUe ManbIX U KpynHbiX
FOPOAOB, UX UCTOPUSA, reorpadus, CTeneHb pocTa YNCNEHHOCTU Hacene-
HUS, KNUMAT WU 3KONOrM4eckoe COCTOsHWe - atmocdepa, Tennoson Ha-
NaHc, BETEP, WYM, BNAXHOCTb, CTENEHb U POrb 03ENEeHEHUR, TMAPONOorus
n BoaoobecneveHHOCTb, NPOMBIWNEHHOCTE, aBTOTPAHCNOPT, AOPOrk U UX
BMUSIHUE HA 3KOMOTMYECKOEe COCTOSHUE YenoBeKa.
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TTABA 16
OKONOTUYECKASR KYNbTYPA
NPEONCNOBUE

Yenoseyeckan uMBUNM3aLMA B NPOLWIFIOM HEe CTaBuna nepeg co-
6o 3agauy npeobpas3oBanusi NpPUPOAbI, YENOBEK TOrAa He cTpemun-
Csl LleneHanpaBrieHHO WX peluaTb M HE UMEn BO3MOXHOCTM WX HAy4HO-
obocHoBaHHOro pelweHus. Toraa yenosek Bbin BOOPYXXEH KaMHeM, nan-
KOW 1 ene Bnazen UCnonboBaHWEM OTHA B CBOEM XU3HW.

B HacTosilee BpeMs cuTyauust U3MeHUnach NpuHumMnuansHo. Llensin
psa Hayk, Takux kak buonorus, akonorws, reorpadwvs, KNUMaTonorus,
3KOHOMMKA U ApYrue, OpMeHTUPOBaNUCL Ha NPobnembi OXpaHbl 1 paumo-
HanbHoro npeobpa3sosaHna NPUPOALI U CNONB30BaHUA ee pecypcos. B
npeobpa3syemoii npupoae Yenosek ssnsieTcs npeobpasosarenem. OH He-
peako ynyuylaeT NpUpoAHbie YCNOBUS Ha OBGLUMPHBIX TeppuUTopusx, Tax,
HEeKOTOopble YNyYleHUA NPONCXOANAT HENpeayCMOTPEHO, Kak Bbl CTUXWIA-
HO, HanpuMep, NPUMEHEeHne MUKPO3NEMEHTOR Ha nacTbuwax ynyywa-
eT coctas BUONPOAYKTUBHOCTYA PaCTEHWUIN U COOTBETCTBEHHO XUBOTHbIX.

B HacToawmMx 3KkONOrMyecknx CUTyaumsx YenoBek BbIHYXAeH npucno-
cabnueaTtbCs K OKpyXaloLwen cpeae, B 3HaYMTENbHON CTENEHU UM Xe U3-
MEHEHHOW 1 OH CTapaeTca BOCCTaHOBUTL ee Obinoe Benukonenwve, pas-
Hoob6pa3sue n GorartcTeo.

Yenosek okpyxaeT cebs eCTECTBEHHBIMU U UCKYCCTBEHHLIMU NaHA-
wiadramMu, NPeKpacHbIMU FOPOACKUMU NOCTPONKaMKU, AENALWNUMU UK
3emnu sipye u pasHoobpasHen. YenoBek HepeaKo KOHCTPYMPYET NoKanb-
Hble nanawadTel NO 3akoHam uenecocobpas3HocT u kpacoTbl. Benu-
Yanwme KynbTYpHbIE LIEHHOCTW - NPOU3BEAEHUS UCKYCCTBA, apXUTEKTY-
pbl, nuTepaTtypbl, GUNOCOdUN, ITUKU N ICTETUKN TOXKE 3NEMEHTLI CPEAbI
obuTaHus yenoBevecTea.

B 6binoe Bpems, B Hayane Hawero seka, 6binn TpeboBaHNUA 0 3aKOHO-
MEPHOCTAX Pa3BUTUA TEXHUYECKONM LBUNN3aLiumM, Toraa nponarasaa 3a-
HSiNa MeCTo NpasAapbl, MCTOPUIO NPeBPaTUNN B KyNbT Mxu. Yenosek cran
nckaThb pa3BneyveHvs B NpUpoae, a He B NO3HaHWK ee KPacoThl, Pa3HOoOo-
Hpasun 3aKoHOB pa3BUTHUA Xu3HKU. OH NnoTepan cnocobBHOCTL ollyLlaTh
3TUKO-3CTETUYECKOE BNUSIHUE Mpupoabl, ee KpacoTbl. PocT ero mare-
pranbHOro COCTOSIHUS CONPOBOXAAETCA AYXOBHLIM OBHULaHuem. flny-
HOCTb YenoBeKa W ero naek nonaganuy nog BNacTb opralHnsauui u ux nu-
DepoB, KOTOpPble NOAAEPXKUBANU B HMX XMUBOTHOE Havano. Ceepxopra-
Hu3oBaHHoe 0611ecTBo NpeBpaTUno Yenosexa B HeceoboaHoe, Hecamo-
cTosTensHoe, 6e3noMHOe N HerymaHHoe XuBoe CyllecTBo. Hayka crtana
OTAENATLCA OT MbILLMEHUSA, OT BLICOKUX AYXOBHbLIX LIEHHOCTEN, NpeBpa-
wanace B oTpacns npoun3soacrea. Hanpvmep, NoCTosHHOE UCNOBL30Ba-
HWE BbICOKOTOKCUYHBIX NECTUUMAOB-TepOMLMA0B HA MWNMMOHAX TreKTa-
pax XfIoNKoBbIX NNAHTaLMN 1 B O4EHb BbLICOKUX A03ax (0T 40 no 54 kr/ra
B MecTo 1-1.5 kr/ra), ABNsSieTCA NONHEWLIMM OTCYTCTBMEM HPABCTBEHHO-
CTW U KyNbTYpbl YeNoBeKa.
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N3BecTHO, UTO KynbTypa craraeTcs U3 rocnoAcTea pasyma Hag cuna-
MU MPVPOALI U M3 rOCNOACTBA padyma Haj YenoBeveckuMu yoexxaeHus-
MU 1 NoMbicnamun. MaTtepuansHble AOCTUXEHUS - 3TO elle He KynbTypa.
OHU CTAHOBATCS €10 NULLL B TOM Cryyae, eCnv UX yaaeTcs NocTaBuTb Ha
cnyx6By ngev coBeplIeHCTBOBaHMA Yenoseka u ero obuectsa.

16.1 MOHATUE 3KONMOMMYECKON KYNbLTYPbI

MoHATVe 3KONOrUYECKON KYNbTYpbl, €6 OCOBEHHOCTL, AYXOBHOCTb U
HanpaBfeHUsi B 3KOIOTUU CBA3aHbLI CO MHOIMMU oTpacnsmMu buonoruu, re-
orpacmyeckoin Haykon, naHawadToReAeHUEM, a Takke C ECTECTBEHHO-
ryMaHuTapHbIMU HanpasneHnsAsMu. MecTo 3KONMOrm4eckon KynsTypsl Co-
CTOUT B 3CTETUYECKOM MOHUMaHUU NPUPOAHLIX Nen3axen, NaHawadTos.,
rOpHbIX MaccuUBoB, Npubpexuit pek, ozep. JKONMOTUYECKANA KyNbTypa - 3TO
coyeTaHue ABYX CNOB: 3KONMOIUA - KyNbTypa-AyxoBHas KynsTypa Yenose-
Ka u ero obulecrea.

Jkonoruyeckas KyneTypa - COCTaBHas YyacTb pasBuTua obulecTsen-
HOW KyNbTypbl, XapakTepu3yeMow ocTpbiM, rNy6okum u BceobLum cosHa-
HUEM HaCyLLHOW BaXKHOCTU IKOMOTMYECKNX Npobnem B Xn3Hu n Byayuiem
pa3BuTUM HYenoBeyecTBa.

KoHUEeNnuUUsi 3Konoruyeckon KynsTypbl. JKONOrMdeckas KynbTypa Kak
KOMNfeKcHas KynbTypa v Hay4Hasi gucunnnuda paspaboraHa amepukan-
ckuMm aTHorpadpom k. Ctioaptom B cepeaune 50-x roqos Hawero seka.
OcCHOBOM KOHUENUUH aBTOpa NPOTUBOTONOXHOCTL NOHATHSA “IKonornye-
cKast aHTporonorus’- NpusHaHve onpeaensiowei ponu NpUpoaHoOn cpe-
Obl, B KOTOPOW NPOUCXOAUT adanTauus KynsTypbl TeX UM UHbIX 3THW-
Yeckux rpynn U ux coumanbHas opraHusauusi. BozHukHoBeHUe aTHUue-
CKOWM KynbTypbl HA CTbIKE 3KONOruWn YefioBeka C aTHorpaduen: B3aumo-
OEeNCTBUE 3THUYECKUX COOBLLIECTB NIOAeN C OKpyXawlleh NpUpOoRHON
cpeaow.

DopMUPOBAHUE IKOKYIBTYPbl Pa3nuYHbIX 3THOCOB - ocoboe obve-
AvHeHue nogent B 6Monoruyeckon U B CouManbHO-KYNLTYpHOW cdepax.
3Konorudeckana KynbTypa CBfi3aHa C 3THUYEeCKoin reorpaduen, aTHUYe-
CKOW aHTPONOMorMen n aTHUYEeCKon gemorpadgueit, usydaer ocobeHHo-
CTU TPAAULIMOHHbIX CUCTEM XM3HEHHOro obecneyeHnus aTHUYECKMX rpynn
¥ HapoAoB B LEMNOM, B NPUPOAHbLIX 1 COUMansHO-KYNBETYPHBIX YCIOBUAX
ux obuTaHuA, U BAUAHUE CNOXWUBLLMXCHA 3KONOrMYecKMX B3aWMOCBA3EN
Ha 300pOBLE N0AEN, UCNOMNb30BaHNE UMU NPUPOAHOW Cpeabl N UX CTe-
neHu BO3AENCTBUA Ha 3Ty cpeay obuTaHus.

Okonoru4yeckas KynesTypa - 3TO Tpaguuvn pauuoHanbLHoOro nNpupoao-
Nonb30BaHWst, 3aKOHOMEpPHOCTEN (DOPMUPOBAHUR U (PYHKUMOHUPOBAHUSA
Pa3nuUYHbIX €CTECTBEHHbIX U UCKYCCTBEHHbIX 3KOCUCTEM, Hapsaay C KOTo-
pPbiMU OHa BbLISICHSIET CTENEHW CTaHOBMEHUS KYNbTYpbl Yenoseka n ero
obuecTea npu B3anMOCBA3W 1 B3aUMOAENCTBAV C NPUPOAONA, NPUPOAHbI-
MU ABNEHUAMU U ee pecypcamMu.

3konornyeckasl KynbTypa SIBMASiETCA OAHUM W3 pasnenos couuarb-
HOWM 3KONOTUKN, HO 3KOKYNbLTypa MLET NYTWU COXPaHEHWs N BOCCTaHOBIe-
HUSI Pa3MUYHbIX 3NEMEHTOB KYNbTypHOW cpeabl, CO34aHHOW yenoseve-
CTBOM Ha NPOTSKEHWIA €ro UCTOPUY - NAMATHUKOB apXUTEKTYPLI, MPUPOA-
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HbIX NaMATHWKOB, PEAKUX AepeBbeB, OBHAXEHHbIX reonoru4eckmx Kam-
Hel, ckan, newlep, KapCToBbIX 03ep, ckan n Apyrvx.

3HaueH\e KONQTNYECKOR KyNbTYPbI. Jkonorndyeckas KynbsTypa Yeno-
BEKa TECHO CBA3aHa C ero UCTOPUYECKUM Pa3BUTMEM C ApEBHENLLNX Bpe-
MeH [0 ceroghawHero AHA. OHa He Bbina cchopMupoBaHa kak oTaens-
Has Hayka wnu pasgen TOW UMM MHOW Hayku; OHa pasBuBanacb C 3THU-
Yyecknmn ocobeHHOCTAMM HaApoAOB B B3aWMOCBA3N U B3aUMOAENCTBUU
nx ¢ npupoaon. 3aecb 0CoOB6€HHO UHTEPECHO NCNONb30BaKUe YENOBEKOM
pacTeHWUi 1 XMBOTHbIX B CBOEW XMN3HK. B ncrokax nctopuv yenoseka oH
KYNbTUBMPYET NOne3Hble pacTeHns, OAOMALUHUBAET BUAbI ANKNX XUBOT-
HbIX, n3obpaxaeT nx Ha pucyHkax. B pesynerate yero Bo3HuKaeT u pas-
BMBaETCA 3eMNeAenue N CKOTOBOACTBO Kak pesynstar pasBuTUs KynbTy-
pbl YenoBeKka BO B3aMMOCBA3N C NPMPOAOH, 3TO SIBNSIETCA NepBbIMU Lia-
ramun 9KONOorMyeckow KynbTypbl YenoBeka. Yenosek, OXOTACh 3a ANKUMU
XUBOTHBIMY, YOuBan ux. B pesynstate yero mHorue gukue BuAabl XUBOT-
HbIX Uc4e3nu ¢ nuua 3emnu. Yenosek 3Han 06 3TOM, HO OH He 3aHUMan-
CS BOCCTAHOBMEHNEM PeaKNX N UCHE3aIoLMX BUAOB XNUBOTHBIX U BOCCTa-
HOBNeHveM NPOAYKTUBHOCTU NAacTOULY 1 NecoB, AN ATOrO y HEro He XBa-
Tano HU yma, Hu cnocobHocTen y Hero He BbINo COBPEMEHHOW TEXHUKM,
ANA AOCTUXEHNA KOTOPOI YenoseyecTBy noTpeboBanock ThicaueneTume.

B nocnepaHuve roabl Ha OCHOBaHMW, pa3paboTaHHbIX CaMuM YenoBe-
KOM, 3akoHoB KoHBeHuuu o pasHoobpasum Buonoruyeckvx BUAOB pac-
TEHWIA U XUBOTHBIX, 06 OXpaHe peaxvwe Ux BUAOB, BOCCTAaHABNUBAIOTCS,
OXPaHRAITCA 3aKOHOM Pa3pyLUEHHbIE UX YACTK, CAMUM Xe 4YeroBEeKOM.

Bce aT0 ABNAETCA pe3ynsTaToOM NOBLILWEHUA MOpanLHOro obnuka ve-
noseka, ero aKonornyeckoro obpasoBaHunsi, BOCNUTaHUS U KYNbTypbl.

“Okonornyeckas KynsTypa” pacuuTaHa Ha MONoAeXb 3IKOMoro-
rYMaHuTapHbIX ¥ 3KOMOro-eCTECTBEHHbIX CneunanbHOCTel, KoTopble Ha-
pAdy C OCBOEHWEM CneuaucUMNAnH, NPpMobpeTyT HaBbikv NobBU U yBa-
XEHWA K Npupoae, NPUPOAHLIM pecypcaM - NOYBE, BO3AYXY, KUBOTHbIM,
pacTeHuaM. JKONOrMyecku KyhbTypHble nioau - ato bonee acTeTuuHble,
Yy HUX BbICOKOE YyBCTBO K MioGOMY XMBOMY, OHU He ByayT nomatb Ky-
CTapHWUKK 1 Aepesabs, CPbIBATh LUBETLI C ra3oHa, 3arpsa3HsaTb BOAY, BO3AYX,
H6uTb ByThiNKKU U T.4.

BmecTo 3TOro KynbTypHbI YenoBek ByaeT 3aHUMaTLCA BOCCTAHOBME-
HMWEM pa3pyLUEeHHOW YacTy NPUPOAbI, €€ 3NEMEHTOB U o6LUen LienocTHo-
CTW ecTecTsa ¥ OKpyXXaloLero mupa.

OCHOBHas Uenb KynbTypbl - 3TO U3yYeHWUe BNUSIHUA XO3SNCTBEHHOW
AEesTeNbHOCTU YenoBeka Ha NPUPOAHbLIE KOMNMEKCh!, NPUPOAHbLIE pecyp-
Cbl, BbIAAICHEHWNE KYNLTYPHOrO BNUSHWA YenoBeka Ha BOCCTAHOBNEHUE W
oxpaHy npupoabl U ee anemeHToB. MpuknaaHas uens - 3To PopMUpoBa-
HUE YMEHUI Y yyalLuxcsi, onpeaenexue LenecoobpasHocTu ucnonb3osa-
HUA CBOUX 3KOINOrMYECKUX 3HAHUN B Pa3NUYHbIX OTPacnsX HapOAHOro Xo-
3sncTea, 0cobeHHO B OXpaHe Npupoabl NPUPOAHBLIX KOMNNEKCOB U UX Lie-
NOCTHOCTU U KpacoThbl.

16.2. OCHOBb! 3KONOMMYECKOW HPABCTBEHHOCTU

M3BEeCTHO, YTO BO3HVMKHOBEHWE U pa3BuTUE YenoBeKka TECHO CBR3aHO
C eCTECTBEHHOI cpeaow - npuponoi. ctopus passutus yenoseka, ero
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obuecTBa TECHO B3auMOCBSA3aHbl C UcTopuen npupoabl. OT U3MeHeHUs
NPUPOAHON cpeabl 3aBUCUT PU3UYECKOE U AYXOBHOE COCTOSIHUE W 340-
poBbe Moaen, ux TpyAocnocobHOCTL, AofnroneTue U marepuansHoe bna-
rococrosiHue. MecTHble M3MeHEeHUs NPUPOAHON cpeabl NPVBOAAT K GyH-
AaMeHTanbHbIM U3MEHEHUSIM CBOWCTB Buocdepsl, ee XUMUYECKOro Co-
cTasa, TEMMepaTypbl U BNAaXHOCTU aTMocdeps!, NOSIBNEHUID O30HOBOW
Abipbl, yBenuuexuo YOIl u, B pesynsrare, UcuesaT COTHU BUOOB Pno-
pbi ¥ hayHbl, BO3HUKaKT pasnuyHbie Buabl bonesHen y nioaen v T.4a.

[ns BbIXWBaHUA YenoBeyecTBa HAA0 U3MEHUTb XapakTep Yernose-
Ka, ero rocnoacTeyoumne obbluan, NPUBLIMKA U AYXOBHbI 0BNUK U ToNb-
KO rapMOHUSA YenoBeKa co cpeaovt obutanus, npupogoun, MmoxeTt obecne-
YuTb NKoAsAM BnaronpusTHOE pas3BuTME LUMBUNM3aLNN.

HpaBCTBEHHbIE OCHOBLI 3KONOTMYECKOro NoBeAeHus Yenoseka. (oa-
AEepXaHue eCTECTBEHHOIO COCTOSIHMSA NpUpoAbl - BnaronpusiTHas cpeaa
ANA XusHeaesTensHOCTU YernoBeka u obujectea. MNpupoaa u obulecreo
- 3TO €[MHbIA KOMMIEKC, HapylLeHWe NPUPOAHBLIX CUCTEM - yrposa cy-
LECTBOBaHUIO YEITOBEYECTBA U BCEMY XUBOMY Ha 3emne, 4To sBnNsieTcs
He3HpaBcTBEHHLIM. HpaBCTBEHHOE NOBEeAEHWE YEnoBeKa - 3TO CoOXpaHe-
HUWE YHUKanbHOCTU, HEMOBTOPUMOCTI U CAMOLIEHHOCTU Npupoasbl. PopMbi
3TUYHbBIX OTHOLLEHWIA MeXAy NAbMU - 3TO NPEANOCHINKa ryMaHHoro or-
HOLLUEHUS K npupoae.

MpuunHbLl Aerpagaumy HpPaBCTBEHHOCTU y NMIOAEH U ee BNnsiHWe Ha
npupoay, HpaBCTBEHHas MyApOCTb MUpa - OCHOBHasi npupoaoobpasyio-
Las cuna v rapaHTUs CyLLeCTBOBAHMUA YENoBeKa B LIENOCTHOW Npupoae.
HpaBcTBeHHas 3penocTb obuiecTBa - 310 3awmTa buocdepbi, nepeooye-
peaHas obuleHanpasneHHas U obilleyenoBeyeckas 3agada.

HpaBcTBeHHble NPUHLUMNLI 3KOKYNbLTYPbl U Npeobpa3oBaHus npupo-
Abl. HpaBCTBEHHbIE M NPaBOBbLIE HOPMbI UTHOPUPOBAHUA €CTECTBEHHbIX
3aKOHOB pPa3BUTUA NPUPOAbLI NPUBOASRT K HDABCTBEHHON Aerpagaiuuv nio-
Aew - 3T0, B CBOI o4yepeab, NyTb K Aerpagaunn npupoaHbiX CUCTEM, YTO
Be4ET K COUManbHO-3KOHOMUYECKUM TPYAHOCTSM, K rubenu yenoseve-
CTBa W XUBOW NpupoAbl. JKONOrn4eckasl aTuka BCex Ipynn HacenexHus
- OCHOBA COXPaHEHMUS CyLLeCTBYIOLLEN eCTeCTBEHHON cpeabl u u3bexa-
HWe 3KONorm4yeckon katacTtpodobl.

Be3HpaBCTBEHHOCTL U ryGUTENLHOCTL Maeonoru 6esrpaHuyHoro no-
KOPEHUA NpUpoabl HE AAEeT BO3MOXHOCTb BbDKMBAHMIO 4enoBeuyecTsa,
Tak Kak COBMeCTHOe pa3suTue npupoasl u obuecrsa - 3TO OCHOBA pas-
BUTUSA XWU3HU Ha 3emne.

MyTV NUYHOCTU K IKONOTUYECKON rapMoHUKU. Jkonoruyeckoe obpaso-
BaHWe W 3KOMNorusauus KyneTypbl, obuiecTsa - ocHosa npeobpasoBaHust
NpYpoAabl, YTO CBA3AHO C OCHOBHLIMK 3KONOTMYECKUMMW NpaBamu 1 06s-
3aHHOCTAMU HaceneHus.

Cnocobbl Co3aaHus BbICOKOrO YPOBHS MPOU3BOAUTENBHOCTM TpyAa - 3TO
rapMOHU3aUus NPEAMETHO-PACYNEHEHHOMO 3HAHUA B 3KOFAPMOHUYHOM Mo-
HUMaHWU BCEro XUBOrO. LleneHanpaBnexHoe NpUMEHeHWe 3TOro BEAET K
NOBbILLEHMWIO TBOPYECKOrO NOTeHUMana NMYHOCTU, YTO ABNAETCA OCHOBAHV-
€M nepexoaa OT 3KOMOrMYecKon KaTtacTpodbl K rapMOHUKN NPUPOAHLIX Npo-
LIeccoB,, a XWBOE 3HaHWe CTaHOBUTCA cnocobom BceobLuer rapMoHuaaumm
KyNbTYpbl, BKIlOYas YenoBeka ¢ npupogon, obuiecrsa ¢ Guocdepont.
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3Konorn4eckylo rapMoHVU3aLUmMIo MOXHO OCYLLIECTBASATE Ha UHAUBUAY-
anbHOM, rpynnoBoM, NpodeccMoHarbHOM, HauuoHanbHoMm ¥ rnobans-
HOM YPOBHSIX.

Heobxoanma akonornsauus CUCTEMbI 3HAHUS U CUHTE3 3KOMOTUYECKU
pasHbiX TUNOB NMYHOCTEW: BUOrapMOHUYHOW, NYMAHUCTUYHON U paumo-
HanNUCTUYHOMN.

16.3 9KONTOMMYECKUU CUHTE3 B 9KONOIU3AUUN KYNbTYPbI

YrnybneHvne 0CHOBaHWA COBPEMEHHON AeATENbHOCTU YenoBeKa U ero
MOMOULU XXUBOW NPUPOAE B €€ Camopa3BUTMM U B €€ NMOMOLLM NPU poX-
AEHUA HOBOTO IKONOFMYECKW KYNLTYPHOIO YerioBeka - Yepes npoussoa-
CTBO ANS HEro NPOAYKTOB NUTaHUS U ApYrvX npeameToB noTpebnexus.

OcCHOBbI 9KONOTrMHYECKON NEPECTPONKK KYNbTYphI - 3TO NpespaileHue
ee B CUCTEMY B3aMMOMNOMOLLIM YEnoBEKA U XUBOW Npupoasl, rae Yeno-
BEK JOMKEH MOHATL, YTO €ro 3KOMIOrMYecKUin rapMOHWYeCKUiA nporpecc
YenoBeKa-TBOPLIA, a8 ero KynbTypa - KynbTypa XW3HU BCero Xueoro, obb-
eAVHAIOLaA UCTOPUIO YeNoBeKa C IBOMNIOLMEN XU3HU B OAHO rapMOHNY-
HOe xuBoe uenoe. Bece 310 NpuBOaUT K CHATUIO C NOBECTKU AHS 3KOMNOTU-
YeCKoW KaTacTpodbl NPUPOAbL! N OFPOMHOMY U TPYOAHOMY NPaKTUYEeCKOMY
ahhekTy B pELLEHUU PA3NMYHbIX 3KOIOrMYeCckux npobnem.

Kypc “"3konoruyeckas kKynstypa” ABNAETCA NPOACIKEHUEM TAKUX Kyp-
coB kak “Kyneryponorus®, “Couuonorus”, “®unocogus”, “Obwas akono-
rus”, "OcHoBbl akonoruu”, “Okonorus yenoseka”, “OxpaHa Npupoabl U
npupofiononbaosanne”. OH 0By4vaeT CTYAEHTOB KyMbTYPHOMY NOAXOAY K
oKpyxatoLleMy MuUpy, NOBLILLIAET UX 3IKOMOTMYEecKoe 3HaHue B obnactu
3TUKE U ICTETUKE NMPUPOAbI, 8 TAKKE eAUHCTBO YenoBeka C NpUpoaoH n
€ro aneMeHTamu,

Mpu npoBeAeHUN ayAUTOPHBIX 3aHATUN NEKUUOHHbIE hDopMbl 0BYyue-
Hus Heobxogumo oborauwaTb MeCTHbIMWU MaTepuanamu, npuMepamun u
AUCKYCCUAMM, a Takke A0KNaaamMn cammx CTyaeHToB. Micnonb3oeats co-
OTBETCTBYIOLNE CTUXU NOITOB, KAPTUHbI XYAOXHUKOB U T.A4.

M3BECTHO, HTO 3KONOTUS U KyNbTypa UMEIOT WUPOKYIKD cdhepy B3auMo-
AENCTBUSA, Y HUX MHOIO “obwux” obbekToB.

Kynetypa Yenoseka ob6ycnasnusaeT ero CTpEMIMEHUE K HanaXuBaHuio
paunoHanbHOro B3aumogenucTaua obuwectsa v npupoabt, cnocobcTeyer
OPMUPOBAHNIO Y HEFO YMEHUS AEWCTBOBATL B 3TOM HanpasfieHuH, BO-
opyxaeT niogen HeobxoauMbIMKM 3HaHUAMKU U NpaBunamu paboTel, obe-
cneynsaeT 3KONOrM3aumio CaMol TEXHUKK.

CyWHOCTb 3KOMOrM3aumMn TexXHUKW 3aKMYaeTCsi B CO3A4aHWMM Takux
Asuratenen, kotopbie Obl MeHbLUE BbiGpackiBany BpeaHbIX NpUMecen B
aTMoCEpPHbI BO3AYX.

3konornyeckas KynbTypa BKMKOYaeT: KynbTypy oOXpaHbl Npupoasl,
KyNbTypy MCNONb30BaHUS NpUpoAHbIX BoraTcTe, KynbTypy npeobpasosa-
HWS1 IKOCUCTEMBI.

KaxaoMy venoBseky crieyeT NOMHUTbL U HE AOMNYCKaTb MOBTOPEHUR
ApaMbl, pa3birpaBLIencs MHOFO NeT Ha3aa Ha o3epe CeBaH, KOTopoe f1o-
CTENEeHHO TepAET CBOU YHUKanNbHbIe KayecTBa; KpanHe HebnarononyyHas
3KOMOrn4ecKas v caHutapHasi cutyauus B panoHax baccenHos Jlagox-
ckoro, OHexckoro u MnbmeHckoro osep.
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K uncny KpynHbIX HEQOCTaTKoB, B 3HaYUTENbHOM Mepe, obycnasnu-
BaloWMX ownbBKM NpU UCNonb3oBaHUM NPUPoaHbIX BoraTcTs, OTHOCAT-
CH 3KONOrMYEecKas HerpamoTHOCTb YacTW aAMUHUCTPATUMBHOIO annapa-
Ta, HeXenaHve AyMaTb O NOCNeACTBUAX peanusaumi MHormx “macwitab-
HbIX” NPOEKTOB ANS NPUPOAbI U NIOAEN, HU3Kas IKONorvyeckas Kynstypa.

PazsuTue KynsTypbl - AOMNTWA U CNOXHBIA Npouecc. 3T0 OTHOCUTCA U
K 3KOMOrm4eckomn Kynstype. B obLiecTBeHHOM CO3HAHUM NOHMMAHUE 3KO-
NOrMuYecKon oNacHOCTW U3-3a HegoCTaTKa IKOSOrMHECKON KYNLTYPbI NOKa
elile pa3sBMBAETCA OMEHb MEAEHHO.

B npoLecce BbIpaboTkn 3KONOTMYECKON KYNLTYPbL Y yHalumxcs (Mono-
AEXMN) MOXHO BbIAENUTL TPU YPOBHA.

MepBbI, NCXOAHLIV YPOBEHb - IMOLMOHaNbHBLIA. JTO BOCNMTaHne U
passutve NbBK K Npupoae, YTO AOIMKHO HAYMHATLCA C CamOro paHHe-
ro geTcraa.

BTopoit - BblpaboTka akTUBHOW XU3HEHHOW NO3ULUK B BONpocax npu-
pOAbI U PaLMOHaNbLHOIo B3aumMoaencTeus ¢ Heil. Ero MoxHo oxapakrepu-
30BaTh KaK ypoOBEeHb MOPanbHO-3TUYECKUNA.

TpeTuin - HayuHbiA. [locTwkeHne ero npeanonaraer npoaormkKeHne
akonornyeckoro o6pasoBaHus, TECHO YBSI3bIBAEMOrO C U3yyeHnem 06-
LLIECTBEHHbIX, ECTECTBEHHBIX M TEXHUHECKMX HAayK B NpoLecce camocTos-
TensHoM NpodeccuoHanbHoOW AeATENLHOCTU.

BocnuTaHue 3Konoru4eckon KyneTyphbl Hasvpyerca Ha oBnaaeHnn Ha-
YUYHOW Teopnei oBGLIEeCTBEHHOrO pa3BUTUs, BKoYaloulen 3akoHb! dop-
MUPYIOLLENCS Cernvac HOBO HayKu - COLIMAnbHOW 3KONOrK, B3aumoaen-
cTBue obLIeCTBa C NPMPOAOCH ANA COXPaHEHUs Y YNYYLLEHUS NPUPOAHBIX
YCINOBU#A XW3HW TIoaen.

Mp HPABCTBEHHO-ICTETUHECKOM acnekTe 3KONOrn4eckoro BOCNU-
TaHWs MONOAEXKM paHblUe Mbl BENN pevb 0 HeoBXoaMMOCTH ONTUMKU3a-
LUMKN B3aUMOOTHOLLIEHUI 00LLeCTBa U NPUPOALI, HO KA COBPEMEHHOM 3Ta-
ne pasBuTUA Hawero obuiecTsa, KOraa Bo3pacTaeT 3HadeHue uyenose-
yeckoro caktopa, BHAMaHWe Monogexu (CTyAeHTOB) BaxHO obpaTuts u
Ha B3aMMOCBSA3b 3KOMOrMYecknx Npobnem ¢ HPaBCTBEHHLIMU, ATUHECKU-
MM, 3CTETUYECKUMU NpoBreMamm, NopasmbICnvTb Haj TEM, KaKoBO 3Ha-
YeHWe rapMOHN3aLMK OTHOLLEHWI YenoBeKa 1 Npupoabl AN BCECTOPOH-
HEro 1 rapMOHWYHOrO Pa3BUTUS CaMOro YernoseKka i B TO Xe BpeMs Ha To,
Kak COBEpLLIEHCTBOBAHNE NINYHOCTU CNOCODCTBYET YCTAHOBMNEHUIO HOBO-
ro OTHOLLEHUA K Npupoae.

OOHVM U3 BaXHEWLIWX NYTEH rapmMoHusaumy B3ammogencTens obie-
CTBa C Npupodoi senaeTcs hopMUpoBaHUe y Kaxagoro Yenoseka rny6o-
KOTO NMOHVUMAaHWA 3HaAYEHUS NPVPOoAbI Anst ero COBCTBEHHON XU3HW, 300-
poBbs, PUINHECKOTO U AYXOBHOIO COBEPLLEHCTBOBAHUS.

YpoBeHb COBPEMEHHOro NPOM3BOACTBA, MacwTabbl BO3AENCTBUA Ye-
noeeka Ha NpUPoAHYIo cpeny TpebyloT yeuneHus HpaBCTBEHHbIX Hadan
B €r0 3KOMOrM4EeCKON AesTENbHOCTU, ¥ B OCOBEHHOCTU NOBLILLEHUA MO-
panbHOW OTBETCTBEHHOCTU OGLLECTBA B LEFIOM W KaxXA0#A OTAENbHON
NUYHOCTU 32 COXPAHHOCTbL OKpYyXatowlen cpeabl, 3a byayuiee nnaHeTs U
yenoBeyecTna.

DoOpMUPOBaHME uMEpapxvMy LUEHHOCTeN W NPUOPUTETOB B cUCTeMe
“yenosek-nNpupoaa” HaxoAUMTCR B TECHOW B3aMMOCBA3W U B3auM0o3aBUCK-
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MOCTU C ABYMS APYrUMI TPaHAMW Tpuaasl: “4enoBek - Yenosek - NpUpo-
aa’, “yenoBek-npupoaa-TexHuka”.

Korpa ®.3xrensc nucan, yto nioan “GyayT He TONbKO YyBCTBOBATL,
HO U CO3HaBaTb CBOE €4WHCTBO C NPMPOAOW”, OH HE CNy4anHO AyXOBHO-
NPakTU4ECKOMY OCBOEHWIO MUpa U rapMOHU3aUMy OTHOLLIEHUIA YenoBeKka
€ NpUpoAoK npeagnocnan 3MOUMOHAaNbLHO-3CTETUHECKOE HAaYano Kak CBO-
eobpa3Hylo NPeanoCHINKY CO3AaHWUS 3TOr0 EAVNHCTBA.

B xope oCMbICNEHUS 3KONOTMHECKOW CUTYauMW YenoBeK He TOMbKO
CTPEMUTCS pauMoHanu3npoBaTb (POpMbI 3TOW CBS3U, HO BCe valle o6pa-
LaeTCs K COBEPLIEHCTBOBAHUIO CNOXUBLLUXCSA (hOpM COBCTBEHHOIO CNo-
XeHHoro yknaaa. besobpasHoe noeegenve otaenbHbIX NOAER BO Bpe-
Msi OTAbIXa Ha NpupoAae - 3To 6e30TBETCTBEHHOCTL B €€ OT(hUNLTPOBaH-
HOM BUae.

B nepcnektuBe obuwevenoBeyeckuit KpUTEPUIA HPABCTBEHHOGTU A0S~
XEH BKMNio4aTh B cebs He TONbKO YPOBEHb N'YMaHU3auumy OTHOLLEHWUA T~
Aev APYT K ApYry, HO 1 CTerneHb 3KOMOTMYHOCTU OTHOLLEHWS NoAen K Npu-
poae,

Cnepyer umeTb B BuAy, 4T0 (OPMUPOBAHME HOBOTO, FYMaHHO-
HPaBCTBEHHOIO OTHOLLEHUA K NpUpoae - AeNo CNOoXHOe U AnUTenbHoe.
Beab coBpeMeHHbIN YenoBek NCUXONOrMYECKU yHacneaoBan cocTosHne
3aBoeBarens Npupoabl, NOKOpUTENA - U B 3TOM Bbina cBOA pomMaHTUKa.
Tak, noan paBHUHHLIX 3emenb CpegHen Aauu, ocesousiune Cubupb, no-
CTPOUBLUUE BEMUKUE COOPYXEHUS HALUeN 3NOXMW, NOKONEeRUsl NONSPHU-
KOB, MenuopartopoB. Tenepb e 4enoBek AOMKEH CTaTb 3aALUTHUKOM
npupoabl, ee ApYroMm, Koraa npupoaa BbicTynaeT kak cobpar, yacTo 6o-
nee cnabblit, HYXAALWMWIACA B NOKPOBUTENbCTBE, Tpebylownin BHUMa-
TENbHOro U3y4eHus.

ObujeHne ¢ npupogon oborawaer nNUHHOCTL  3IMOUMOHANBLHO-
HpaBCTBEHHO, yKpennseT AylesHoe 300poBbe, Yenosekonobue.

[unzanH v npupogHas NepsBo3gaHHOCTL SBASIIOTCH OQMHAKOBO LEHHbI-
MW 3MieMeHTaMu acTeTudecku 6naronpuaTHOW ANA YenoBe4eCKon NCUXu-
KV opranv3auuu cpeabl. [103TOMy CerogHs apxuTekTopbl Bce Yaule ob-
paualnTcsa K UCTOPUHECKOMY ONbITY 3N0X U UMBUNW3auui, BnaaesLLnx
MacTepcTBOM Nepeaensisarb NpUpody COrMacHO 3CTETUYEeCKoMy uaea-
Ny CBOEro BPEMEHU, COXPAHAA B 3HAYUTENBHOW CTENEHU ee eCTECTBEH-
HOW BHYTPEHHWA NOPAAOK.

WcTopust yenoseyeckon KynbsTypbl ybeauTensHO CBUAETENLCTBYET,
4YTO Npuposa Bceraa bbina AnNs XyA0XHUKOB UCTOYHUKOM BAOXHOBEHUS,
TOW NUTaTENbHOW NOYBOW, HA KOTOPOW MOr pacusecTu vx TanaHT. OaHo
13 rNaBHbIX YCIIOBUN 3CTETUYECKOrO PasBUTUS Yenoseka - npuobpeTteHue
HEOTUYYXAEHHOrO OTHOLLEHUS K AENCTBUTENLHOCTU, B TOM YKUCNE K OKpY-
Xawouien npupoaHon cpeae. BceM M3BeCTHO, YTO CHACTLE - 3TO XKU3Hb Ta-
Kas, npu KOTOPOW He HapyilleHa CBS3b YenoBeka ¢ nNpupoaon, T.e. XuU3Hb
noA OTKpbITbIM HEGOM, NpY CBETE COMHUA, NPY CBEXEM BO3AyXe.

B coBpeMEHHbIX YCNOBUSIX 3KONOrU3aunst MbIlUNEHNUS AOMXKHA Cno-
cobcTBoBaTh (POPMUPOBAHMIO HOBOW 3KOMOrMYeckow notpebHocTu.
Cama akonornyeckas onacHoOCTb SABNSAETCA MOLWHbLIM CTUMYNOM, 0Obek-
TUBHOW OCHOBOW Af151 pa3BuUTUA 3KoNormdeckon noTpebHocTy, T.e. cTpem-
NEHUs YCTPaHUTb IKONOrMYECKYHD ONAcHOCTb, CHATL 3KONOrMyeckue npo-
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6nemsl. Mpudem BaxHO, 4TOOLI NOAN HE TONLKO NOHUMAanNW, HO ¥ Obinn
06bEKTUBHO 3auHTepecoBaHbl B CODMIOAEHNN 3KONOMMYECKUX HOPM Mo-
BefieHna kak B cchepe NpPoM3BoACTBEHHOW, rae TpeboBaHue akonoruye-
CKOW YMCTOTh! JOMKHO CTaTh €CTECTBEHHLIM YCMOBUEM CaMON 3TOn Ae-
ATENLHOCTH,

B HacTosillee Bpemsi Bce HaCTOATENbHEE BCTAET BONPOC O MyMyHU-
3aumm obpasoBaHus, O pasBUTUM AYXOBHO-HPABCTBEHHOW cdhepbl Nnuy-
HOCTH.

3Konoruaauna aTUKy - 3TO He TOMbLKO CnaceHue NPUMPOAbL, HO 1 cna-
ceHne camoro YenoBeka, ero NCUXMKy OT HaTUCKa Hay4uHo - TEXHUYECKON
pesoniouun, ypbaHusaumm n T.4.

CospemeHHble NpeacTasneHns 06 naeane NpupoaHO-3KONOrMYecKoro
OKPYXXEeHWUS, NPUPOAHO-3KONOMMYECKOW CpeAabl, BO MHOTOM ele BecbMa
Aaneku oT peanusauvu, MMeloT BaXHble 3TUKO-ICTETUMECKUE acMeKThbl,
oKa3blBalolLlee Hemanoe BNWAHMWE Kak Ha OTAENbHOro YenoBeka, Tak Ha
06LLEecTBO B UEnomMm.

MABA 17

IKONOrng BoAbl - rmarpoaKonorna
(8 BUAe yyeGHOM nporpammbi)

Camoe pacnpocTpaHeHHoe Ha [TnaHeTe XMMUYecku xnakoe coemHe-
Hue - 910 BoAa. Boaa - BaxHeNLnn 3nemMeHT NPUpoaHON cpeabl, HO U ak-
TUBHbLIA TMAPONOFMYECKUA, reorpacdudeckuin n Buoakonorudeckuin dak-
TOP; OHA ABNAETCH HOCUTENEM MEXAHUYECKON, XMMUYECKON, TeNNOBOK 1
Buonornyeckon aHeprun, TpPaHCNOPTUPYET pasnuuHble BELLeCTBA U Urpa-
€T BaxHenWwylo ponb B 0BMeEHe BELECTB U 3HEPrUu Mexay reoccdepa-
MU ¥ PasnUMYHbIMN NPUPOAHBIMK 30HaMK. MpupoaHbie Boabl obpa3syioT
oKeaHbl, MOpS, pexu, o3zepa, bonoTa, NegHNKK, BOAOXpaHUNULLA K ApY-
rve TUNbl eCTECTBEHHBIX U UCKYCCTBEHHLIX BOAOEMOB. B Buae xuakoctu
BOAA NPOHMKAET B MOYBY W ropHble nopoabl nutocdepsl. B Buae napa
BOAa MOXET HaxoguTbcsl B atmocdepe. bes Boabl HE BO3MOXHO Cytle-
CTBOBaHME XW3HU Ha 3emne. Boaa Heobxoanma ANs XW3HW, OHA U eCTb
caMa Xu3Hb. YHMBepcanbHas ponb BoAbt 8 Npupoae 06bACHAETCS MHO-
rmmu ee ceoeobpasHbiMu PU3UUECKUMU, XMHUYeckumy u Guonoruyeckn-
MU CBOWCTBaMWU. DTN ee CBOMCTBA ONpeaensiioT BCe NPoLecchl, Mpoucxo-
Asine He TONbKO B BOAHbIX 06bekTax, HO n MHorMe ocobeHHOCTH KNuMa-
TUYECKNX, METEOPONOTNYECKMUX, TMOPONOrNMYECKUX U B1MOIKONOTNIHECKUX
npoueccos Ha [1naHeTe.

Buocchepa Hawemn nnaHeTbl COCTOUT M3 razoobpasHoin obosouku - aT-
Mocdepb!, TBEpAOW - NUToCcdEpPL! U XUaKon - rugapocdepst. Obujas nno-
L{aab NoBEpPXHOCTU NnaHeTsl pasHa 510 MiH. kB. kM, U3 HUX 362 MIH. KB.
KM. unv npumepHo 70,5% nnoluaaun 3aHsTa BOgoEeMamu.

Hacenenwne rugpocdepsl - BogHble opraHvusmbt unu TapobruoHTb! K
nx pasnuyHble Buoakonorndeckme coobitecTra. OHN UrpaloT oYeHb BaX-
HY!0 POnb B XW3HW YenoBeka, 0CoBEeHHO B Neprosa HenpepbIBHOTO 0CBOe-
HWA Pa3nUUHbBIX €CTECTBEHHbIX U B CO3AAHUN HOBbIX UCKYCCTBEHHbIX T!-
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nos BoA0emMoB. 1pu 0CBOEHUU KOHTUHEHTANbHbIX BOAOEMOB ¥ MOPEN He-
06x041MO U3yyeHne Ux HaceneHus C Uenbio BIACHEHUS UX NONOXUTENb-
HOW U OTpULATENbHOW PONU B HALLEn XU3HU. 3TU U Apyrue 3afaquu uay-
4alTCA BOAHON 3Konornen.

Bopa vcnone3yeTcsa YyenoBekom kak Heobxoaumoe cpeacTBo XusHeae-
ATENLHOCTU (NUTbEBAA BOAA, BOAA B COCTABE PACTUTENbHbBIX UITU XUBOT-
HbIX NPOAYKTOB NUTAHWA), ee UCTIONb3YIOT B Npouecce NONyYeHUs 3Hep-
rn (rMaposHepreTuka, TENNoOBas U aTOMHAsA 3HEpreTuka); Boaa - OCHO-
Ba CyU|ECTBOBAHMWS CENbCKOro XO3ANCTBA, BOAHOTO TPAHCNOPTa, pasnny-
HbIX NPOMBILNEHHbLIX NPeANpPUATUIA, pbIBHOro, KOMMyHarbHO-ObITOBOIO
X03AWUCTBA, OTAbIXa Nnoaen n T.4. Hexsatka Boabl - Txkoe beacreve ans
noaen u NnpoussoacTsaa.

Boana Ha 3emne - 310 BO306HOBNAEMbBIA NPUPOAHLIA PECYPC, KOM-
noHeHT. OgHako, B HacToswee BpeMs BOAOEMbI MHOTMX PErMOHOB MNOA-
BEPXEHbI AHTPOMNOreHHOMY BO3AENCTBUIO U 3arPSI3HEHNUIO NPOMbILLUNEH-
HbIMW OTXOAAMWU, KOMMYHansHO-ObITOBLIMU 1 CEMbCKOXO3ANCTBEHHBIMU
CTOKaMuU.

Bopaa - 6ecuenHoe GoratcTeo npvpoabl, nogapeHHoe borom yenose-
yecTsy. Jlioan gonxHb! 6epexHo U IKOHOMHO UCNONL30BaATL BOAHLIE pe-
CYpCbl, OXpPaHATbL NPECHBbIE N MOPCKUE BOABI.

17.1 OBBEKT, MPEAMET U 3AAA4YN BOAHOW 3KONOTWUU -
rmnapoaKonoruun

O6beKkTOM BOAHOW 3KONOrMK ABNAKOTCA Pa3nuyHble NPUPOAHLIE U UC-
KYCCTBEHHble BOAOEMbl, CTORYME U TeKy4ne BOAHbIe 0DbekTbl, T.e. CKO-
NNeHve NpUpPoaHbIX BOA Ha 3eMHOR NOBEPXHOCTU U UX TUAPONOruyeckue,
TMAPOXMMUYECKUE pexuMbl U ruapobuonoruyeckue Npoyeccsl.

[peamer rmapoakoNorMm - 3T0 3KONOMUYECKOe U3yueHUe Xu3Hu obu-
TaTenewn pasnuuHbIX BOAOEMOB B €4WHCTBE CO cpeaoi. BogHas akono-
TMS U3yYaeT OTAeNbHbIe BOAHbIE OPraHv3mbl, NONynsuvm ruapobuoHTos,
a Tawke bonee cnoxHble 06LEKTbI - TMAPOBUOUEHO3bI U rTMAPO3KOCUCTE-
Mbl, kKoTopbie 06naaarT onpeaenerHon CTPYKTYpOR, DyHKUUSAMU, Xapak-
Tepamu ¥ B3IaMMOAENCTBYIOT C (hakTopaMu BOAHO® cpeabl.

BopHas akonorus usyyaer Huonoruyeckue npouecchkl rugpocdepsi.
OpaHako, ANA NONHOro No3HaHuA ruapocdepst HapAay C BOAHOW 3KONOru-
€1 UCNONb3YT METOAbI U PE3yrbTaThl TAKUX HayK, Kak ruaponorus, rmapo-
rpacus, ruapoduanka, ruapoxumus, ruapoboTtaruka, ruapo3oonorus y
Apyrue, 4To AaeT BO3MOXHOCTL KOMNNEKCHO U3y4nUTb BOAHbIe Bruoakonoru-
yeckue cuctemel. [To3HaHne abuoTuyeckux KOMNOHEHRTOB rugpobuoce-
pb!, 3aKOHOMEPHOCTEN UX CyLLeCTBOBaHMUA - 3a[1a4a KOMMIMEKCHbIX HayK.

BoaHas akonorus, usyyas pasnuunsie opraHW3Mbl, BUAOBOW COCTaB
nopbi U hayHbl, pa3pabaTtbiBaeT HayYHble OCHOBLI HUOIKONOrMYECKOro
pPauUOHanLHOro MCNONb30BaHUA Pa3HbIX TUNOB ECTECTBEHHbLIX U UCKYC-
CTBEHHbIX BoAoemos. C Apyroi CTOPOHbI, UCMONb3ys 3HAHURA BOAHON 3KO-
noruv u apyrux, 6nuskux K Hen Hayk, MOXHO paspaboTaTh HayuHbie 060o-
CHOBaHWA NPOTHO30B O BO3MOXHbIX U3MEHEHUAX MMAPONOrnun, rmapoxu-
MUK, BUO3IKONOIMN U CaHUTaAPHOTO COCTOAHUA BoAoEMOB, 0coberHo nop
BUSHWEM aHTPONOreHHbIX PaKTOPOB.

157



[NasHaa 3agadya - 3TO, UCNONb3YSA 3HAHWA M pe3ynbLTaTbhl TMAPO3KO-
norvv U Apyrux Hayk, paspabortarte mMeToAbl NPaKTUYECKOro NCNonb3o-
BaHWA BOAHLIX OPraHN3MoB W perynupoBaTb WX COCTaB U YMCNEHHOCTb
C Uenbio yBENUUYeHus nx NpodykTUBHOCTU B MHTepecax Yyenoseka. Crie-
aylouias 3agada “rugpoakonoruu - 3To paspaboTka COBPEMEHHbIX METOo-
[10B OXpaHbl BOGOEMOB M BOOHbLIX 3KOCUCTEM OT HeXenaTenbHbIX BO3Aen-
CTBMI U yrpo3bl BO3pacTalouen LMBMNn3aLmu, a Takke NoCTOSHHbIA Ko-
NYYECTBEHHbIN YYeT BOAHbIX OPraHn3amos, UX CTPYKTypbl, PyHKLIMOHANb-
HOM poNu 1 3HaYEHWUs KaXAoro BuAa 8 rmapoLeHo3ax.

Mpu atom, onpeaensisi YucneHHocTs u Sromaccy Kaxaoro Buaa v ero
ocobein, BCTpeqawLwwmxcs B TOM UM UHOM BOAOEME, MOXHO CyauTb O
CTPYKTYpe NOnynsiuui, rmapoLeHo3ax u ruapo3kocucTemax, ux anHamu-
KE U NPOAYKTUBHOCTY B TEYEHWE rofa B pasnvuyHbIX BOAOEMAX Pa3HbIX re-
orpacpuyeckunx 3oH.

MpakTuueckasa 3afgada BOAHOW 3KONOrMK - 3T0 nosbiwenne Suonoru-
Yeckor NPOAYKTUBHOCTMU PasnnyHbIX BOAOEMOB U NonyveHue Guocbipbs B
KadecTse NULLUEBLIX NPOAYKTOB ANA noaen u obecneveHve YernoBevecTea
nnaHeTbl YUCTOW NPECHOR BOAOW, T.K. C POCTOM LIMBUNU3ALMN U YBENNUYE-
HWEM UMCNEHHOCTU Nioaelt Ha 3emne NoTpebHOCTL B BoAE NOBbIWAETCH, a
C ApYroii CTOPOHbI UCTOWAIOTCA €€ NPUPOAHbLIE 3anacki B CBA3WN C 3arpsas-
HEHWEM BOAOEMOB W XO3SINCTBEHHOW AEATENLHOCTLIO CaMNX XKe Nioaei.

[nsa peleHns pasnuuHbix 3agady BogHo# ruapobuonorun Heobxoan-
MO OTAENWUTL APYr OT Apyra HECKONLKO HanpasBneHnit:

1) BOQHAA caHUTapHas 3KOMNOrus U3ydaeT NPoLEecCh 3arpsisHeHus oT-
XO4amMu, CTOKaMy BOOOEMOB U UX CAMOOMULLIEHNE; 2) BOAHAA TOKCUKOMO-
TMs oNpeaenseT TOKCUYECKOE AENCTBIUE OTAEMbHBLIX XMMWHECKUX BELLLECTB
Ha BOAHbIE OpraHW3ambi, UX MONYNSLMW W rMapoueHossl, paspabaTbiBaeT
Buonorudeckne OCHOBbI BOAOCHAOKEHNUA 1 METOABI OYUCTKU CTOMHLIX BOA,
Mepbl 6opbbbl ¢ “UBeTEHMEM BOAb!" U 3apacTaHUEM BOAOEMOB BOAHLIMM
pacteHusmu; 3) NPoAYKLUMOHHAS FMAPOIKoNnors paspabarsiBaeT MeToabt
nonyyeHus NOCTORHHOW BLICOKOW BUOMAaCChl M3 BOAOEMOB NYTEM paciln-
peHuUst BUAOBOTO COCTaBa NonesHbiX rMapobuoHTOB U Buoakonormyecko-
ro payMoHanbHOro NX aKKNMMaTU3NPOBaHNUSA B TOM UMK HOM Bofloeme; 4)
TexXHW4eckas rMMapo3KoNorusa - ndyyHaer NoMexun, BO3HUKaoLWme npu aKc-
nnyarauvu pasnuyHbiX MMAPOTEXHUHECKUX COOPYXKEHUA, NPOMBILLNEHHbIX
YCTaHOBOK U BOAOCTOKOB; 5) CENbCKOXO3ANCTBEHHAA MMAPO3KONOrNA Bhi-
AAICHAET POnb BOAHbLIX OPraHM3MOB B PAWiOHax CENLCKOXO3RNCTBEHHOTO BO-
nocHabxeHua (opocuTenbHble U COPOCOBbLIE KaHAaNb, NONA unbTpaumy,
pvcoBkle Nonst U T.4.); 6) Meavko-BeTepMHapHas rmaposkonorus paspaba-
ThIBAET METOAbI CHWKEHUS YUCMEHHOCT NaTOreHHbIX N NapasuTUYECKNUX
OpraHnMaMoB (NEPEHOCYMKOB Manspuy, refbMeHTOB, MUUMHOK KOMapos) B
pa3snNUYHbIX ECTECTBEHHbIX Y UCKYCCTBEHHbIX BOJOEMAX.

O6bekTbl, MeTOoAbl ¥ 334341 BOLHOW 3KONOIMWM TECHO CBSI3aHbl CO
MHOTMMU CMEXHBIMU AVcUMNAnHaMK.  °

MouaTtue o cpege. Cpena - 3TO COBOKYMHOCTL 3M1EMEHTOB OKpYyXa-
loWwero Mupa. SnemeHTsl cpeapt - PakTopbl BO3AENCTBUS UMK 3KOMNOIK-
yeckue hakTopsbl, UX TUNbl (abuoTudeckne, BUOTUYECKME U aHTPOMNOreH-
Hble), 0cOBEeHHOCTU TMAPO3KONOrMYecknx gakTopos. AMnnutyaa kone-
6aHnsa hakTopoB. Jkonornyeckas BaneHTHOCTb BMAA, POpPMbl aKONoru-
YECKOW BaneHTHOCTH.
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17.2 KPATKAA UCTOPURA PA3BUTUA TMAPOIKONOIrnn

Passutvie BOAHON 3KONOrUKU B pasHble dNOXU YeroBe4Yeckol KynsTy-
pbl. Jkonoruyeckas LMBUAU3ALMS W B3aUMOAENCTBUE YernoBseka ¢ npu-
ponow. CTaHOBNEHNe rMapO3KONOrkm, Kak CamMoCTOATENbHOW HayKK, U3y-
YeHNe BOAHbIX OPraHU3MOB U UX NPOAYKTUBHOCTU. Bo3HUKHOBEHUWE Npo-
MbiCna ruapoBUOHTOB, ABUBLUNXCA CTUMYIIOM BO3HUKHOBEHUS TMAPOIKO-
norv. lNepeble yupexaeHus, Boshukiwmne 8 XIX Beke ans nayuyeHus pas-
NWYHBLIX BOAOEMOB W WX OpraHW3moB. Bo3HWKHOBEHME GUONOrMUYecKkux
CTaHLMiA, ruapobuonorun, NUMHONOMKU, okeasHonoruu. Mix ocHoBoNonNoX-
Huku B Espone.

M3naHne pasnuuHbIX ruaponornydeckux, ruapobuonornyecknx, nvum-
HONOTrNYEeCcKUX MEPUOANYECKNX XYPHANOB 1 MOHOrpacu4eckux Tpyaos U
y4e6HWUKOB NO BOAHOW 3KONOrMU.

Hauano rugpobuonorudeckux uccnegosanumn 8 Typkectane. OCHOBO-
NONOXHUKN rMAPOSKONOrMYecknx n3yveHnin sogoemos TypkectaHa (H.A.
Kewnsep, A.M. Mysadapos A.M. Myxamenos, A.3. 3prawes, K. Kamu-
NOB K UX COpaTHWKK), U3yvasLune ruapo3IKONOIUI0, CaHUTApHOe COCTOSA-
HUe, U UX OCHOBHbIE 3afayu NO OXpaHe BOAHbIX 0ObekToB TypkecTaHa.

2. Nousatne o rmapocdepe. Mmapocdepa, ee NOHATHE, COCTaBHbLIE
4acTu, cBA3n rmapocdepsl ¢ nutocepon, atmocdepon n buoctepoi.
Obvem rugpocdepsl; 06beMbl U pasMepbl ee YacTen (okeawbl, MOpS,
peku, 03epa, NoA3emHbIe BOAbI, NEAHUKM, BOAOXpaAHWUNULLE, aTMocdep-
Hble ocapaku). 3anacbl npecHow BoAbl. JlefiHkM Ha 3eMHOM Liape u KX
Tunel. OcHoeHble negHuku rop Typkectana. OCHOBHble pekn W o3epa
Mupa, ux anuHa n sogHoctb. O6bem Boabl pek CHIL OcHOBHblE BOAHLIE
NCTOYHUKKN TypkecTaHa (pekn, o3epa, NeAHUKU, BoAOXpaHunuwa).

3. Okonorunyeckune hakTopbl BOAHOWN CPEAbI U UX BIMAHWE HA OPraHuna-
Mbl. Xumuueckue u buonoruyeckue ocobeHHOCTU BOAb! U €e OCHOBHbIE
abrotuyeckme akTopbl, U UX BNUAHUE HA XKMBbIE OPraHU3Mbl. XUMUYe-
CKas CTPyKTypa BoAbl, €e TepMmuyeckne ocobeHHoCTH, NNOTHOCTL, ABU-
XeHUe u CoCcTaB AaHHOro TWna, BEenuuYMHa rasoBoro pexuma, mMuHepa-
nnu3auma u opraHudeckue BellecTsa Bodbl. BaBeweHHbIe BeWECTBA, ak-
TUBHasA peakuws BOAbI, OKUCNAEMOCTb, TUMNbI OpraHnaMoB. BnnsHne atux
thakTOpOB Ha pa3BuTUE U pacnpedenexHue ruapobUoHTOB.

4. M'vaponorvyeckni pexum pex. OCHOBHbIE YepTbl PeK, BOAOTOKOB,
OTHOCALWMXCA K pekam. Peku - npoaykT knumata. Boaa - 310 kposb naHa-
Wwadora, peka - 3T0 KPOBEHOCHasA cucteMa naHawadTa. PacnpoctpaHe-
HUe pek Ha 3eMHOM Liape. KpynHenwme pekv nnakersl. Tunbl pex, ux so-
AocBopHas nnowaab. Bugbl nutauns pek M ocHoBHble BacceiHbl pex.
Konebanus sBogHoCTM pek. TeueHve BoAbl B pekax B BbICOKOTOPHbIX, rOp-
HbIX 1 paBHWHHbIX NOsSiCax. XapakTep AHa pex, peYyHble HaHOCh! N ABWXKE-
HWe B3IBELWEHHbIX HAHOCOB B Pa3fNyHbIX pekax TypkecraHa. [poapau-
HOCTb BOAbI B pekax. TepMuyeckuin U nepoBov pexum pek. lleposble se-
neHus, 3amep3aHuve pek. lepoctas. BekpbiTue pex.

5. [Mapoxvmuyecknii pexxum pek. Fmapoxumns pek. BennuvHa MuHe-
panusaumun Boabl pek. Tunbl pek No MuUHepanusaunu. MuHepanuaaums
BOAbl OCHOBHbIX peK TypKkecTaHa, OCHOBHble (haKTopbl, U3MEHsoWWe Be-
NWYMHY MUHepanv3auuu. BbiHOC conein Boaow € TOW Wk MHOW TeppUTO-
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pun. CoaepxaHue BuoreHHbIX 3NeMeHToB B Boae pek. KpyroBopoT se-
wecTs B pekax. OpraHuyeckue BewecTsa.

[a30BbiIVi peXxvM pek. Bennunna pacTBopeHHOro B BoAe Kucnopoaa u
yrnexkvucnoro rasa. AKTUBHas peakuus Boabt pek. OKMCNAEMOCTb BO/b! peK.

HapoaHOX03RNCTBEHHOE 3HAYEHWNE PEK U XO3ANCTBEHHBIE MEPONPUs-
TVA, BNUSIOULME HA peXuM pek: Bbipybka u BOCCTaHOBNEHNE neca, ocy-
wieHure HonoT 1 3a6oNoYEHHbIX 3eMENb, arpOTEXHNYECKNE U arpOMeEnmno-
paTUBHbLIE MEPONPUSATUS, NPOMbILLINEHHbIE M KOMMYHANbHOE BOAONOTPE-
6neHve, opolleHne, COOPYXeHVEe BOIOXPaHUNULL U PerynimpoBaHne Cro-
Ka pek, TeppuTopnansHoe nepepacnpeaenenue (nepebpocka) CToka,; aH-
TPONOTeHHbIe U3MEHEHUR CTOKA peK.

6. Mfmaponorusa u rnapoxumus o3ep. MNoHsTue osepa. Osepa v ux pac-
NpocTpaHeHue Ha 3eMHOM wWwape. KpynHenve o3epa mupa. Tunet o3ep:
no pasmepy, NO NPOUCXOXAEHWUIO, NO XapakTepy BogoobmeHa, no pac-
MOFIOXKEHWIO U NO COAEPXKAHWNIO OPFraHUYeCKUX Y MUHEparbHbIX BELECTB
v T.4. Paamepbl o3ep, rmybuna, ypoeHb Boabl 1 ee obbem. Konebanus
YPOBHA BOAbI NO BpeMeHU. TeyeHne, BONMHEHME U NepemMeuleHve BoAb!
B 03epax. LIBeT 1 npo3payHoCcTb. TepMUUECcKMi 1 NeaoBON pexxnm o3ep.
OnurotpodHsle, ayTpodHbie 1 AucTpodHbie o3epa. MNpumepsl.

CopepxaHvie pacTBOpPEHHbIX B BoAe ra3oB. [lOHHble OTNoXeHns. u-
ApOXMMUA o3ep. buoreHHsble BeujecTsa 8 Boae 03ep. HeaxusHeHHbie Bo-
AOEMBI.

BnusaHue o3ep Ha okpyxawoulyto cpegy. Mcnonb3loeanve o3ep B Ha-
poaHom xo3suncTse. lNpoBnema npupoaHbix pecypcos osep. Cyabba
Apanbckoro mopsi. Ero npownoe, HacTosiuee n byayuiee.

Moa3eMHbIe N TMAPOTEPMUYECKME UCTOYHNKW, UX TUMbI 1 3HAYEHWe.

7. Obulan xapakTepucTUKa WUCKYCCTBEHHbLIX BOAOCEMOB W WUX TUMbI.
Bo3HukHOBEHWE OTAENbHBIX UCKYCCTBEHHbIX Bogoemoe 8 XHI-V Bs. ao
Hawew 3pbi (kaHanbl, Kapu3abl, NPyAb!).

OpocutensHble U COpPOCHbIE KaHanbl (MOCTOAHHbIE U BPEMEHHbIE), NX
MopcdoMeTpus, rMaponorus U rugpoxumus. OCHOBHbIE KaHanbl Typke-
CTaHa. TepMUYeCcKui v ras3oBbIi peXUM B BOAE OPOCUTENLHBLIX KaHaos.
Jenenve kaHanos TypkecTaHa no xapakrepy NUTaHua U 3Ha4eHne opo-
CUTENbHbLIX KAHANOB B NUTaHWe ApYyrMx BOAOEMOB U A\ OPOLUEHUSA 3e-
menb. 3HauyeHue cOpOCHbLIX KaHanoB B NpupoaHoi 3oHe B Bopebe ¢ no-
YBEHHbIM 3aconeHueM nyTeMm oTBoAa M3bbiTka rpyHTOBbLIX BOA. OTBOA
coreHbix Boa. MuHepanuaayusi Boabl KONNEKTOPOB Pa3NUYHbIX PanioHO8
TypkecTaHa. TepMuyeckuii 1 ra3oBbi PEXUM.

PsiboBoaHble Npyabl U BOAOXPaHUNMLLA, NX BO3HWKHOBEHWE, TUNbI,
pasmepbt, nnowaap u obbem Boabl. Fuaponorusa, rmMapoxuMus, Tepmu-
Yeckuii 1 razosbiii pexunm. Cneundudeckne sogoemsi (capaobbl, kapu-
3bl) TypkectaHa 1 ux sHa4yeHue. buonorvyeckne nNpyab! U METOAbI O4UCT-
K¥ CTOYHbIX BOA. PucoBbie nona. Tunbl, pasMepsl, nuTanue Yekos. { uapo-
XUMUSI, TEPMUYECKUIA U Ta30BLIA PEXUM BOA PYCOBBLIX NOMEn.

8. Jxonoruyeckune gakTopbt MUDOBOro OKEaHa U MOPEN ¥ UX OpraHnua-
Mbt. MupoBo# okear 1 mMopsa. OCHOBHbBIE MX 30HbI U TEYEHUS!, ABNXEHNE
BOAbLI B HUX. TeMnepatypa, Npo3paqHOCTb U CONEHROCTb BOAbI. BrUoreH-
Hble BelecTsa 1 radol. OpraHnambl okeaHoB 1 Mopew. [TNaHKTOH, HEKTOH,
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6eHToc. Pacnpenenenue ruapobuoHToB no rnybuHam v reorpaunyeckum
WwnpoTam. 3aKOHOMEPHOCTN BMOIKONOTMHECKON CTPYKTYPbI OKeaHa.

9. 3konorus ruapobuoueHo3os pek. [MmasHbie pekn. 3HayeHue Te-
YeHus BOAbI B HUX U BUAb! BIMSIHNA Ha pacnpocTpaHeHne n pacnpegene-
HVe opraHusmos. [leneHue rnapobUOHTOB Ha 3konoruyeckne rpynnbl no
nx ABuxeHnto. lNonAaTne 6eHToC, NNAaHKTOH, HEMCTOH, HEKTOH U nNepudy-
TOH. BeHToC Tekyunx BOJOEMOB 1 UX rpynnbl BuoyeHosos: nutopeodu-
nbl, ncamopepodunsl, aprunopeocunsl, nenopeocunsl, dutopeodun-
Nbi, NeNogunbl OCHOBHBIX PEK U UX XapaKTepHble Opraku3Mbi,

[MnaHKTOH pek, AeneHne ero Ha BakTepo -,(UTO300NNAHKTOH. Xapak-
TepHbie OpraHu3Mbl puTo3ooNNaHKTOHa pek. HencToH, nNAencToH, He-
KTOH U uxtnodpayHa pex.

10. Skonorusa tmapobuoueHo3os o3ep. Pasnuyxble o3epa MUpa u Bbl-
cokoropbs [Namupa-Anast u Taxb-Wana. MmasHbie o3epa Namupa (Kapa-
Kynb, 3op-Kynb, Awnn-Kyne, Capas) n ux ruiponorus, ruapoxuMns u ru-
ApobuOHTLI (Bogopocnn, 300NNaHKTOH, 3006eHToC U uxTuodayHa). Jo-
MUHMpYIOWWe BUAbI.

XapakTepuctuka rugpoueHosos odep TsaHb-Llans, Takux kak XKayka,
XKaykydak, CoH-Kynb; 3apadanckon cuctems! rop - Vickarpap-Kynb;
YaTkanbckon cucremsl rop - Capbiyenek. Camoe kpynHoe 03epo mupa v
oTAenbHble fopHble o3epa. Ux rugponorus, ruapoxumMus, BogHble pacTe-
HuA, putobeHTOoC, PUTONNAHKTOH, 3006E€HTOC, 300NNAHKTOH W uxTuda-
YHa BbICOKOTOPHbIX W FOpHbIX 03ep Mupa U TypkecrtaHa. [MapoueHosb!
pasHuHHbIX o3ep: banxaw, Caccoik-Kynb, Capbikambiw, ApHacan, Tys-
KaH, Anaap, Axcak v apyrux. Ux rmugponorvs, rmapoxumus, gropa, day-
Ha n uxrnodpayHa. PassuTtue v pacnpeaeneHune ruapobuoHTos 8 o3epax
1 ux 6UONPOAYKTUBHOCTU.

KONnorua rm MOLEHO308 UCKYCCTBEHHbIX moB. Pa3anuy-
Hble TUNbl UCKYCCTBEHHbIX BoAgoeMos. [laHHbie 06 ux ansrodnope. buo-
URHO3bI OpOcUTENbHbLIX KaHanos U Ux ¢uTo- 1 3ooHanenerune. OcobeH-
HOCTU pa3BuTuA npeacrasvTenen rmapocnopsl U ruapodayHbl cbpoc-
HbiX KAaHanoB (ApeH 1 KONNEKTOPOB) Pa3NUUHbLIX peruoHoB TypkecTaHa u
cTeneHb WX 3apacTaemocTy.

PeiboBoaHble npyabl TypkectaHa u 0cobeHHOCTY pasBuTuA U pacnpe-
AeneHns B HUX NpepcTasuTenen ruapoueHosos. Buaosow coctas, JoMU-
HUpylowwme Buabl rmapodnopsl, ruapodayHbl, X YACNEHHOCTL, Buomac-
€a 1 NPOAYKTUBHOCTb.

mapoueHoabl Boaoxpanunuiy TypkectaHa. OcobeHHocTu obpasosa-
HUA BoaoXxpaHUnuL,. BnvsHue pek Ha Ux ruapoueHossl. PopMmuposaHue
rmapoueHosos, uto- n 3ooHaceneHns. OcobeHHOCTU pa3BUTUA NNaH-
KTOHHbIX U BEHTOCHBIX OpraHn3moB. KonuiecTBeHHble U Ka4eCTBEHHbIE
BEMUUUHbBI rMAPoBuoHToB. JomuHnpylowme Buast hnopbi u dayHa v ux-
TrodpayHbl BOAOXPEHUMWLI, PacnonoXeHHbIX B pasnuyHblx noscax. Oco-
GEHHOCTU pa3BUTUS TPOMMYECKUX U CcyGTponuyeckux Buzos. BnusHue
3Konornyecknx pakTopos cpeapl Ha pas3suTHe KU pacnpeaeneHue rmapo-
GUOHTOB B BOZOXPaHUANLLAX.

OcobeHHocTU 1 HasHaveHue Buonoruueckux npyaos. Mx dgopma, xa-
pakTep u COCTaB CTOYHbIX BOA,. 3HayeHue BOAOPOCnen n Apyrux pacre-
HUI B O4UCTKE CTOUHbIX BOA. MeToa Buonornyeckon oumcTku. MNyTn anb-
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ranM3auun v CTENeHN pasBuTuA BOAOPOCNER B pasnuyHbix buonornye-
ckux npyaax. JoMuHupylowme Buabl, MX YUCNeHHocTb u Buomacca. Cre-
NeHb OYUCTKM KOMMYHANbHO-ObITOBLIX U NPOMBILUNEHHLIX CTOMHbLIX BOA
8 Buonpypax. CaHuTapHo-Byonoruyeckoe ynydlieHve kadecTsa BOAbI.
OkoHoMuyeckan 3EEKTUBHOCTL BUONOrMYECKOro MeToAa OMUCTKK
CTOYHbIX BOA B Buonpyaax.

BuoueHo3bl PUCOBLIX NOMein pasnuyHbiXx pawoHoB TypkecTaHa, co-
craB ux nopsl, Nnepuoabl U 0COBEHHOCTU pa3BuTUs puca u npeacTaBm-
Tenen dnopsl M ruapodayHbl. dakTopsl, cnocobcTeyowme obunsHoOMy
Pa3BUTMIO U CTEMNEHU 3apacTaHUsi PUCOBbLIX YEKOB. 3aKOHOMEPHOCTH pas-
BUTHSA rMapO6GUOHTOB Ha PUCOBLIX NONAX.

Myt hopmnpoBaHns BUOLEHO30B B pa3NNUHbIX UCKYCCTBEHHbIX BO-
Aoemax u 0cobeHHOCTU NOSICHOro pacnpefeneHus npeacTaBuTenen rm-
ApodayHsl, rmapodnopbl U MXTUogayHbl.

12. 3arpgsHeHvie Boabl W BoAoeMOB. Buabl 3arpasHutenen sopoe-
MOB, NX 06bem U cocTas. VICTOMHUKM 3arps3HEHNs, OCHOBHBIE 3arpsidHu-
Tenu BOAOEMOB B pa3nuuHbIX paioHax Mupa. Micnonb3oBaHne XuMuyecku
BpeadHbIX coeanHeHun (repbuumnabl, nectuumast u 4p.) 8 HAPOAHOM X035N-
cTBe, 0coBEHHO B XMONkoBoACTBE. 3arpsa3HeHne BoAOEMOB CENbCKOX03AN-
CTBEHHbIMU CTOKaM#, CoAepXawmummn 6onbLLIoe KONNYECTBO BPeAHbIX dne-
MEHTOB, W UX BNUAHUE Ha rnapobuoHTel. AT, AMoKcuH n apyrve repbu-
unabl. CTeneHb HAKONNEHUA NECTUUMAOB B Terne pasnuyHbIX rmapoBuoH-
TOB NO Tpochuyeckon uenu. Taxenblie MeTannbl, HechTenpoayKTbl, heHonNbI
U VX BNVSHWE Ha BOAHbIE OpraHvM3mbl B Bogoemax. Jxonorumyeckue rpyn-
Nbl OPraHU3MOoB NO CTENEHU AEUCTBUA HETU U HedTENPOAYKTOB Ha HUX.

MyTn ucnonb3oeanus Boabl. Boga - npupoaHas xwvpkoctb. OHa -
OoCcHoBa u3Hu. O6beM BoAbI, UCNOML3YEMON B pa3fMyHbIX OTPacnax Ha-
poaHoro xo3anctea cTtpadH CHINL CopepxaHve BoAbl B CEMEHaxX pa3nuu-
HbIX pacTenuit. [ToTpebneHune Boabl pacTeHuamMu u YenosekoM. MoTpeb-
HOCTb NPOMBIWNEHHOCTN B BoAE 1 obpasyemble ero CTOKM.

13. Onpenenenve creneHu sarpasHeHHOCTU BoaoemoB. Onpeaene-
HUEe CTeneHu 3arpsa3HeHHOCTY BOAOEMOB No tukane canpobHocTtu. Pas-
NAYHbIE TUNBI BOAOEMOB N0 CanpobHOCTU U XxapakTepHble UM OpraHva-
Mbl. MeToabl OMMCTKM 3arpsisHeHHbIX BoA. Cnocobbl OMUCTKM 3arpssHeH-
HbIX BOAOEMOB MO COCTaBy, 0Gbemy CTPYKType W CTeneHn TOKCUYHOCTH!
3arpasHuTened. MeToabl OYUCTKU CTOYHBIX BOA - MEXaHWYECKUIA, XUMU-
yeckuin u bruonoruyeckuin. 3HadyeHve u achheKTUBHOCTL 3TUX cnocobos
OUMCTKU B Pa3NNYHLIX TMAPOCOOpPYXeHUaX. CamoouuLLeHne 3arpasHeH-
HbiX Boaoemos. Cuna Nnpupoabl B CaMOOYULLEHWUI 3arpA3HEHHbIX BOJOE-
moB. Ponb pasnuyHbix BogHbix BakTepuit, rpnbos, Bogopocnen, LUBETKO-
BbIX pacTeHui v npeacTaBuTeneit rmapodayHsl B Guonornyeckon camo-
OYUCTKE BOAOEMOB U B CHVXXEHUW CTENEHN COREPXAHUS XMMNYECKUX BE-
LLIeCTB U NATOrEHHbLIX OPraHU3MoB.

14. [IpaBoBas oxpaHa BoAHbix 06LeKTOB. JKONOrnyeckoe npPaeo u 3a-
KOHOAATeNsLCTBO Mo oxpaHe Boa Pecnybnuk LleHTpansHon Asuu. MNous-
TMe O npaBoBOW oxpaHe Bod. [lpasoBble Mepbl oxpaHbl Boa. Mocyaap-
CTBEHHbIN KOHTPOSb 3@ OXPAHON K UCNONb3OBaAHWEM BOA.

OTBETCTBEHHOCTDL 3@ HapyLeHve 3akoHoaartenscTea ob oxpaxe n uc-
nonb3oBaHWK BOA,.
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1l PA3OEN.
AKONOM4ECKAA BEE3ONACHOCTb

BBEOEHWE

lpobnema skonozuyeckol 6ezonacHocmu
u oxpaHsbi okpyxatowetl cpeds! mpebyem 0co6020 HUMAaHUS
Kapumos Y. A.

Jkonornyeckas 6e30nacHOCTb OCHOBLIBAETCA HA TOM, YTO YenoBeK
M YenoBEYECTBO - HEOTbEMNEeMas YacTb NPUPOAb!, OH U €ro XW3Hb Nos-
HOCTbK 3aBUCAT OT cpefabl U eé dakTopoB. HeobxoanMo NpuaHaTh, YTO
npupoaHble pecypcbl 3eMIu orpaHnyeHbl U KOrga-Hubyab OHU UCCSKHYT.
MoaTomy, Henose4ecTBy cenvac HeoBXoAMMO NPOU3BECTU UHBEHTapu3a-
uuio Bo3oBHoBNsEMbIX U He BO306HOBNAEMbIX pecypcos 3emnu B pas-
NVMYHBIX peruoHax, 30Hax W B LeNOM NO NnaHeTe, C y4ETOM aKkonorude-
CKOFO U3MEHEHUSA KPYMHbIX IKOCUCTEM - naHawadTos, Kak cpedbl Xua-
HW yernoBeka. YenoBek AOMKEH 3HaTb, YTO He3 OTpbIBA OT €CTecTBEH-
HbIX CUCTEM HEBO3MOXHbI BecnpepbiBHbIE PaCLUMPEHUS UCKYCCTBEHHbIX
CUCTEM C LeNblo MNOMyHEHUA MaKCUMyM PEeCcypcoB, YTO NPUBOAUT K ae-
rpagauvn BOAHO-NOYBEHHbLIX NPUPOAHBIX KOoMNnekcos. MoaTomy Heob-
X0AMMO BbipaboTtaTb HOPMaTMBHbIE IKONOTMYECKUE 3aKOHbI 3840NT0 A0
3KOMOro-aKOHOMMUYECKOro ncHepnaxuna NPUPOAHLIX PECYPCOB U paspyLue-
HWA cpeabl XU3HW. [pu 3ToM HeobxoarMMO y4ecTb M co3gaTb counanb-
HO - 3KOHOMWYECKO-3KONMOrMYeckne MexaHuambl B cucteme “npupoaa-
yenosek-npupoaa”, UMes B BUAY HENpepbIBHbIA POCT YUCNIEHHOCTK Ye-
NOBEYECTBA WU yBeNu4eHue AaBneHust Ha NPUpPOAHYIo cpedy Ha nokanb-
HOM, permoHansHom 1 rnofanbHOM ypOBHE.

[ns coxpaHerusa akonornyeckoro pasHoeecus u 6e3onacHoCcTH npu-
poaHoun cpeabl, Heobxoanm nepexon k pecypcocbepexeHuto nyTéM npu-
MEeHEHWUA HOBbIX pecypcocbeperaloux TeEXHONOrMI, UCNoNs3ys B Honb-
wem obbéme MUHNATIOPHYI0 TexHUKY. C uenblo COXpaHeHUs CTPYKTYpb!
MOYBb! - OCHOBbI XWU3HU, NPUMEHAR NPUHLMN PasyMHOW AOCTaTOYHOCTH
B UCNONb30BaHWN NONYYEHNs XU3HEHHO HeobxoanMblx Bnar, orpaHuym-
Basl 3KONOruyeckne onacHoCTU B TOM UM KHOM HanpasneHun aesTtenb-
HOCTY Yenogeka.

TonbKko TOraa MOXHO COXPaHUTb XW3HEHHYIO Cpeay NPUPOAHbLIX CU-
cTem U BCE nx MHoroobpasve sMaos, B TOM YnCne U Yenoseka.

Npes o aanbHeiwem npeobpa3oBaHuK NPUPOAbI HblHE MpakTUHecku
3akpbita. B HacTosawee spems nobon cnocod, npuMeHsembid ANS npe-
obpa3soBaHna NpUpoaHbIX CUCTEM, NPUBEAET K Aerpafauuu NoYBEHHO-
BOAHbLIX KOMMMIEKCOB, Tak kak AMHaMWka kadecTBa npupoabl U eé pe-
CYpCOB, pe3ko yxyAWweHbl, U UX paBHOMEPHOE COCTOSIHWE AoBedeHa A0
onacHoro npeaena.

Cenvac niobble AeNCTBUR YenoBe4ecTBa, HanpasneHHble Ha Gna-
rononyune XusHu B rnobansHeiX, pervoHanbRo-NoKanbHbIX CcuUcTe-
Max, HYXAalTCs B TwaTensHoMm usn4eckom, meauxko-bnonornyeckom,
XUMUKO-3KONOrMYECKOM aHanuae n XECTKOM OrpaHn4eHnin XO3ANCTBEH-
HOW NEeATENbHOCTU Yenoseka C LUenbi COXPaHEHUS NPUPOAHON cpeabl U
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€€ No NoTeHUMansHbIX PECYPCOB AN NONHOLEHHOW NoCNeayloLLen Xu3-
HU XNBbIX OPraHMamMoB, B TOM YUCNe ANA CaMoro Yenoseka.

CoBpeMeHHas OEATENbLHOCTb 4YenoseyecTsa npu MNOAOOHLIX Tem-
nax pecypconorpebneHus, npuBeaéTt k “KOHUY CBeTa”, KaKk uanaraetcs
BO BCEX penuruosHbix kHurax (bubnus, bynna, Kopah). 310 “cTpatuHbin
cya” - "Anokanuncuc’ Hap HepalymHbIM YenosevecTsoM. B ocHose Ano-
Kanuncmuca MHoro 06bekTUBHBLIX U CYOBLEKTUBHBLIX HAKTOPOB CBA3AHHbIX,
rmaeHbiM 0Bpa3om, ¢ aeATenbHOCTLIO obuecTea. JTa NHAMBUAOYaNLHaN
UMBUNM3aUMSA, KOTOpas UCNornb3yeT ABe TPETU NMPUPOLHLIX PeCYpCos, re-
HEpPUpPYA OrPpOMHOE KONUUYECTBO 3ArpsA3HEHHbLIX BELLECTB K OTXOA0B, YTO
ABNAETCA HPaBCTBEHHOW nNpobnemoi nnanerapHoro macwraba. MNpume-
pom siBnAeTcs Apanbckaa katacTpoda, HadaBanca B cepeanHe 60-x
rogos. Yxe 45 nert or perynstopa knumarta asmaTtckoro pernoHa Aparnb-
CKOFO MOpS, OCTanocb ABa MenKux o3epa W OTPOMHbIA npocTtop “Aparn-
Kym".
CerogHs coBeplIeHHO MOHATHO, YTO YenoBeky Heobxogumo coTpya-
HU4aTb C NPUPOAON W FPaMOTHO UCMOMb30BATL €€ Pecypcbl, NOAYNHA-
SICb BEYHbIM 3aKOHaM NPUPOAbl, MHaYe Hac XAyT HeobpaTuMbie nocnea-
CTBUSA U Kak NeYanbHbIR UTOM: KOHEL CyWeCTBOBaHMNA YEMoBEeYECKON Un-
BUNU3aUNW.

CeroaHs nioaun cTpemMaTca NPUBNU3NTLCA K NOHUMAaHUI0 MHOTUX NpY-
poaHbix asneHun. OaHKUM 13 NoaoBHBIX METOAOB ABUNOCL CO3aHve Te-
opuu akonormdeckon 6€30NacHOCTY Kak BaXXHOW YacTu anemeHTa cucte-
MbI 06Len HaumoHanbHO-rocyaapcTeaeHHon besonacHoctu. B Bawwunrro-
He 1974 roay 6bin coagaH "Worldwotch Institute”, 8 3apady, koToporo 8xo-
ANNO N3y4YeHne KOMNNEeKCHbIX Npobnem B3anmMoobycnoBneHHoro passu-
THUA 3KOHOMUKU W 3KOMNOrnM.

B ocHoBe aesTensHOCTM Bbiny onpeaenexsbl Hanbonee akTyanbHble U
nepcnekTUBHbIE HanpaeBneHnua akonoruyeckon BGesonacHoctu: rnobans-
HOEe U3MEHeHWe knumara, HapacTalwui aeuuuT NpecHon BoAbI, CO-
KpaileHne necHbIX MacCUBOB, 3PO3WUK NOYB U T.A.

WaBecTHo, uTO M3 roaa B roa yeBenuyusaeTcs rnobanbHbil 3KONOrn-
YecKuit KpM3ne - gerpaaalmns yctonyusoro passutus buoccepsl 3emnu,
rae sakonornyeckue NpobnemMbl HOCAT TPAHCTPaHUYHbBIA XapakTep, YTo 06-
YCINOBMEHO COLManbHO-NONUTUYECKOR HEOOXOAUMOCTLIO pasBuUTUA 06-
wiecrea.

MABA 18
ONPEAENEHUE CPEAbLI XXN3HU HENOBEKA

Cpepa xun3HW YenoBeka COCTOUT U3 CMEAYIOLUX Hepa3pbiBHO B3aun-
MOCBSI3@HHbIX KOMMOHEHTOB NPUPOABI:

1) cobcTBEHHO NpUpoaHON cpeabl C abnoTuyeckumn hakTopamu;

2) NCKyCCTBEHHOW Cpeabl C aHTPONOreHHbIMN hakTopami,

3) coumnanbHan cpeaa ¢ TexHocgepon u Hoochepon.

MpupoaHas cpepa, rae NpoXvBaeT YeNoBeK U YenoBevecTso, NOCTo-
SIHHO HaxoaWTCA NOoA BMUSIHWEM eCTECTBEHHbLIX (PakTopoB, UMELnX

164



CBOICTBa camMonofaepxarusi 1 camoperynsauuu 6e3 NnocTosHHOro Kop-
PEeKTMPYIOLLErO BO3AENCTBUS CO CTOPOHLI Yenoseka. K yncny dpakropos
cpeabl OTHOCUTCS 3HEPreTudeckoe COCTOSIHWE cpeabl.

WUcrounukom sinsietcs ConHue, ero Tennosbie U BONHOBLIE CBOUCTBA,
a Takke oOpaszoBaHWE MarHUTHOTO U PaBUTALMOHHOIO MNonen BnusieT
Ha XUMUYECKUA U AWHaAMUYEeCKU xapakTep atMocdepol, BOAHbLIA KOM-
MOHEHT - BNAXXHOCTb BO3AYyXa, COCTAB BOAbI, PUIUHECKUIN, XUMUYECKII
N MexaHu4Yeckuy xapaktep noBepxHocTu 3emnu; obnuk u cocrtas Huoa-
KONMOrM4yeckon 4acru pa3nu4Hbix BUOMOB, LEH030B, BUOLEHO30B 3KOCU-
CTeM U NaHaLwadTHLIX, arpoLEHO3HbIX U NECOX03ANCTBEHHbLIX KOMIOHEH-
ToB. OHu, B CBOIO o4epedb, CO34al0T KNMMaTUYECKNe U Nen3axHble ycno-
Busi, 0becneunBaloT onpeaeneHHbIN HEMpepbIBHbIR GUOPUTM NPUPOAHBIX
SIBNEHWA, a TaKKe BbI3bIBAKT CTUXUAHO-pA3pyLUMTeNbHble SBNEHUSA, Ta-
KMe KaK 3eMNeTpsiCeHvs, HaBOAHEHWs, yparaHel, oyarosble 3abonesa-
Hus. MocneHee CBA3AHO C NITOTHOCTLIO HACENEHUS U NOCTOSHHBLIM yBe-
NWYEHMEM 3KOIOrMYECKN ONACHOIO 3arpPA3HEHUS Cpeabl XKU3HN.

CreneHb 3arpsisHeHns NpUpPoAHOW cpefbl CBSA3aHa C UCKYCCTBEHHbLIM
BMELLATENLCTBOM HENOBEKA B XU3Hb NPUPOAL!, C Uenbio ee npeobpaso-
BaHWA, HO B JENCTBUM YenoBeka OTCYTCTBYeT CUCTEeMHOoe camonoaaep-
XaHue pa3BUTUA NPUPOAHLIX CUCTEM, a roCnoACTBYET NOCTOSHHO He pe-
rynupyemoe notpebnenue, Hocsilee paspyLlualowmi xapakTep.

K nckyccTBeHHbIM BMeLLaTelbCTBaM OTHOCHATCH: OCBOEHWE OrPOMHbIX
nnowaaen ¢ uenblo Co3aaHus “kynsTypHbIX nanawadTos”, NocTpovika
BeckoHeuHbix gOpor, AOMOB, BOAOXPAHUMULY, NPYAOB, KAHaNOoB, YTO sB-
NSETCS NPAMbIM BMELLATeNLCTBOM YernoBeka B Npupogy, BCE 3T0 - BUAO-
V3MEHEHHble NPUPOLHbIE Cpeabl.

Co3gaHHas 4enoBekoM UCKYCCTBEHHas Cpefia, BCEMU MaTepuanbHo-
TEXHUYECKUMU W IHEPreTUMECKMMWA OCHOBaMU He WMeeT aHarnoroe B
€CTECTBEHHOW NPUPOLHON cpeae U Jyxaas ee npupoae. be3 nocrosH-
HOro obHoBNEHMA BCE BELECTBA HAYUHAKOT Pa3pyLIaTbCs, Tak Kak B KOp-
He nNpeobpa3zoBaHHOE YENOBEKOM BeLecTBO NMBO COBCEM He BXOAUT B
€CTECTBEHHbIE rTEOXUMUYECKUE LUKNbI, N0 YaCTUYHO BXOOAUT B HUX.

K nCKycCTBEHHOM Cpefie OTHOCATCA Takue MatepuanbHO-TeXHU4eckne
6a3bl, Co3aaHHbie YENOBEKOM, Kak actansT v 6eTOH COBPEMEHHbIX ropo-
OB, XuUnbie NOCTPOMKWN, TPAHCMNOPTHLIE U NPOU3BOACTBEHHbLIE KOMMYHW-
Kauuu.

3enéHble 30HbI, Kak Hanpumep, cafbl, Napku yNyYywakT MUKPOKMIU-
MaT, MHOr4a CMSArYaKT BO3AEWCTBUE HA MPUPOOHYIO Cpeay, a B HeKOTo-
pbIX Cny4asx pe3ko yxXyAwarT U N3AMEHSIIOT NEPBUYHYIO NPUPOAHYIO Cpe-
LY - 3arpsisHeHus BoAb!, NOYBLI U aTMocdepbl, KOTOPbIE ABMNAKOTCH OCHO-
BOW XU3HEHHON Cpeabl BCEX XUBbLIX OPraHn3MoB, B TOM YUCne YenoBeka.

CouunanbHas cpefa YenoBeka - 3TO KyNbTYPHO-NCUXONOrMYeCckni knu-
MaT, co3daHHbl NIAbMU ANA NIOAEN, cCamumi NIDABMU U cnararmuiin-
CA U3 BNUSHNSA NIoAen Kak counanbHo-bnonornyeckux cyects (Opyr Ha
Apyra) B KonnekTueax ¢ MatepuanbHo-3HepreTudeckon, nHopMaunoH-
HOM OCHOBOW B NOCTOAHHOW B3aMMOCBSI3W C NPUPOAHBIMU hakTopamu.
CoumanbHas cpega VHTErpupyeTcs C NpUpOAOW W COBOKYMHbIMWU 3ne-
MEHTaMu B OKpy>XailoLen Yenoseka cpege. Tak, kak Bce hakTopbl ecre-
CTBEHHOW M UCKYCCTBEHHOWN Cpefbl XW3HU TECHO B3aUMOCBSA3aHbl ¥ B3a-
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MMOAENCTBYIOT Mexay cobon, npupoaHas cpeaa MoxeT bbiTh ocnabne-
Ha, HapyLias paBHOBECKE Mo BO3EUCTBUEM aHTPOMNOreHHOIO BITUAHWSA .

MN3BECTHO, 4TO YENOBEK U YenoBe4ecTBO, OBWECTBO - HEOTbeMNEMbIe
YacTy Npupoapbl U Niobbie N3MEHEHUss NPUPOALI HEMEANEHHO OTPaXaloT-
cA (3eMneTpAceHns, cenesble AOXAW, FPaabl, yparaHsl, 3acyxa u 4p.) Ha
YCNOBUAX XN3HN NoAER U UX XO3ANCTBEHHOW AEATENbHOCTW.

TMogu npuessanbl k 3emne, k npupoae. Vmeetcs TecHas obpartHas
CBA3b MeXay npupogou, ee Bnaramu M Temnamu pasBuUTUS venoseve-
cTBa.

Okocdepa oxBaTbiBaeT ndyyeHne BCEW CTPYKTYPbi NPUpoAbl B peru-
oHanbHOM, rnobanbHoM macwutabe, rge CyWecTBYeT XU3Hb, T.€. OT Mu-
KpoMupa A0 KOCMOCa C YMETOM 3aKOHOB, NPasun U NpUHUKMNOB yHKUN-
OHMpOBaHuUA Npupoasl n obulecTea. HenoBeyecTBo CTPEMUNOCh OCyLLe-
CTBUTb 3KOHOMMYECKME uenu, He obpaljas BHUMaHMA Ha MexaHWU3Mb
3KONOrNYecKon camoperynsaunuv npupodbl. Y B pesynstate BO3HUKIN KO-
NOTNYECKNE KPU3NCHI NO BCEW NNaHeTe, T.6. UCTOLLEHNE NPUPOAHBIX pe-
CYPCOB; KpU3NC COCTaBa pPacTUTENbLHOTO U XWBOTHOrO Mupa; 3po3us no-
NUBHOTO 3eMNeaenus U UCTOWEHWE, U 3arps3HeHe noysbl, BOAb! U art-
Mocdepsbl, T.e. COBPEMEHHOEe runep3arpasHeHne cpeabl XXM3Hn. BosHuk-
HoBeHWE BMOIKONOrMYECKNX ONaCHbIX O4aroB pa3nuuHbix 3abonesaHni (
yyma, ocna, pak, manspus, Tud, CMWUI v ap.); pacnpocTpaHenne paau-
OaKTUBHbBIX M HAPKOTUYECKUX BELECTB U couuanbHble hakTopbl NPUBO-
AST K NCUXOUINYECKUM U3MEHEHUAM B XW3HW YenoBeka. YTobbl nsbe-
KaTb NoAOGHbLIX U3MeHeHnn, HeobxoanMo UcnonbL3oBaTL Hanbonee pa-
UMOHanNbHbIE U 3konoruyecky BesonacHbie TEXHOMOrMKM B 3KCNAyartauum
npupoaHon cpeabt n ee pecypcoB. Tak kak B HAacTosLWEee BPEMS 3KOMOo-
rm3auusa XXu3Hu ctana NpocTo HeobxoanuMOon - B NPOTUBHOM Cny4ae, no-
CTOSIHHOE AaBreHne YenoBeka Ha CBOI Cpeay XWU3HW B PermoHanLHom n
rnobanbHoM maciwitabe NpuBEAET €ro K 3KoNOrMYecKoMy KpU3ncy u Kak
cneacrteue K katactpode.

18.1 AKONOTNYECKUN NPOrHO3
¥ COCTOSAHUE NPUPOAHOW CPE[bI

Mep8bin rnobanbHbIA IKONOrMUECKUA NPOrHO3 O COCTOSAHUW NPUPOA-
HOW cpenbl, 6bin caenan 6onee 15 net Tomy Hasaa. CdhopMmynnposaH oH
B Aoknage “Mpepenst pocta” [1.Mepaoysa Ha 3aceaanuu Pumckoro knyba.
ABTOpPbI NOCTPOUNW AMHAMMUHYIO MOAENb MUPA, KYAa B Ka4ecTBe UCXO-
AHbIX AAaHHbIX BKAOYMNK HAceneHune, kanutanosnoxeHus (poHabl), 3em-
HOE NPOCTPaHCTBO, 3arpA3HeHne, NCNoNb30BaHue NPUPOAHbLIX PECYPCoB,
NOCYATaB 3T KOMMOHEHTHI OCHOBHbLIMU B AWHaMUKe namexerus obile-
CTBa W1 NPUPOAHON cUCTeMbl. BbiBOAbI aBTOPOB CBOAVINCH K cneayloLe-
My: €Cnu COXpaHATCA CyulecTBoByloWMe B koHue 1960-x ronos TeHAeH-
LMY 1 TEMNbI PA3BUTUS SKOHOMUKN U POCTA HAPOAOHACENEHWUA, TO YEno-
BEYECTBO HEMUHYEMO AOMKHO NPUIATYK K rnobansHON IKONOrUMYECcKon Ka-
TacTpode.

Anokanuncuc npegpekancs npumepHo Ha 2100 roa. A otcioaa u pe-
KOMEHAAUUN: HemMeaneHHO CBEeCTW K HYMo POCT HapogoHaceneHus v
npounasoacTso. OgHaKo aTU NpeanoOXeHHbIe aBTopaMn Moaeny Hepeanb-
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Hbl, HENPUEMIEMbI, Aa ¥ NPOCTO ABMNAETCA YTONUYHLIMM, HO Aanu Ny
ANS PassUTUS aHTUHAYYHbIX U aHTUTYMaHHbIX Teopuit, cnocobcTaoBanu
PE3KOW BCNbILLKE BCSIKOTO pOAa HEOMAarnbTY3WUAHCKUX U FeononUTUYECKUX
pacCyXAeHUA, yBOASALWNX OT peanbHbIX NyTeR NpecaoneHnst 3KoOKpuanc-
HbIX ABNEHUA.

He cnyyanHo yxe cnegyouwas mogens M.Mecaposuda u 3.Mecrtens
“Yenoee4ecTro y NOBOPOTHOrO NyHkTa” Bbina 3HauuTensHo 6onee o6ocHo-
BaHHOW. V1 Aeno He TOMNbKO B TOM, YTO B HEl KOMNMIEKCHas B3aMOCBA3b 3KO-
NOTUMECKUX, IKOHOMUYECKMX, CoLManbHbIX YU MONUTUYECKMX npoueccos. B
KHUre COCTOSIHUE OKpYXKatowen cpeabl U NPUPOAHLIX PECYPCOB U OHU Npea-
CTaBneHbl Kak CroXHas MHOTOYPOBHEBAs uepapxuyeckan cuctema.

ABTOpbI MONbLITANNCL NOCMOTPETE HA& MUP HE Kak Ha HeYTO amopdHo-
uenoe, a Kak Ha CUCTEeMy OTIIMYAIOWMXCS APYr OT Apyra, HO B3auMogew-
CTBYKOWMUX pernoHoB. BeiBoab! asTopos 3Tol mogenu Gonee ontumu-
cTuunbl, OaHako “nporpecc” Mecaposuya v Mectens MOXHO CBECTU K
TOMY, YTO OHU, OTBeprasi Hen3bexHoCTb “eauHon” rnobansHON aKoNorn-
Yyeckou kaTacTpodbi, Oyaylliee YenoBe4eCTBa BUAAT B ANUTENbHBIX, pas-
HOOOpAa3HbIX KPU3UCax - 3IKONOTUHECKUX, 3HEpPreTUMeckux, NPoaoBON.-
CTBEHHbIX, CblpbeBbIX, AeMOorpaduyeckmx, MOryLMx NOCTeneHHo OXBa-
TUTb BCIO NNAHETY, ecnv obLIeCTBO HE NPUMET UX PEKOMEeHAAUMN Nepe-
X0A0B K “OpraHn4eckoMy pocTy”- cHanaHCUpPOBaHHOMY Pa3BUTUIO BCEX
yacTen nnaHeTapHowu cucTemMbl. HO 3TO Takke faneko OT peanbHoCTeR,
KOTOPbIMU NONOH COBPEMEHHbLIA MUP.

MocTenexHHo mopgenu craHoBUNUCHL BCE Honee KOHKPETHbIMW, a Npo-
bnemel - 6onee yenbHbIMU. K HACTOALLEMY BPEMEHU METOAONOTUYECKUE
MPUHUMNBE, TEXHWKA, METOAMUKA COBPEMEHHOro rnofansHoro NPorHo3mpo-
BaHWUS1 HEW3MEPUMO YCIOXHUMUCL NO CPABHEHMIO C UCTOPUYECKU Nep-
BbIMW M NPOCTENLIMMY METOAAMU OLIEHKW 3KOMNOrMYECKON EMKOCTU 3em-
nu. B HoBbix ycnosusix o60cTpuBLIMXCS NOTPEBHOCTEN B HaXOXAEHUM
3chpekTnBHbIX cnocobos LeneHanpaBneHHoro Bo34eNCTBUSA Ha NpUpod-
Hble Npouecchl B3aumogencTeust Yenoseka u buocdepsl BCTaOT 3agaun
pa3paboTKM KOHKpEeTHbIX NporHo3oe Oyayujero yenosedvecTtsa, hopmMu-
pOBaHUA KOHKPETHbIX HayuyHO 060CHOBAHHbLIX NpeacTaBnenuin o6 ocHos-
HbIX BO3MOXHbIX TEHAEHUMAX PasBUTUSA YenosBedecTsa Ha Bnuxanwwe
50-100 ner.

CyLWecTBEHHO TO, YTO pe3ynbTaTbl TAKOrO NPOrHO3NMPOBAHMWS CNEKTPa
BO3MOXHOCTEN “A0MKHbl OblTb CCHOPMYNUPOBaHbI HE TONBKO HA A3bike
TEOPWUU, HO U Ha A3blke YNpasneH4Yeckon NpakTuku'. MNoatomy “Hacyw-
Has HeobxoaMMOoCTL” B CO34aHMN CUCTEMbI IN0BanbHOro IKONOFNYECKoro
NPOrHO3MPOBaHUA C CAMOro Ha4Yana AOMKHa OCMbICNUBATLCSA C YHETOM
MWUPOBOW NPAKTUKMN YNPABNEHUN CBEPXCNOXHLIMU CUCTEMAMU U COOTBET-
CTBEHHO HEODBXOAUMOCTU CO3AaHUA “"YeNOBEKO-MAaLLIMHHON CUCTEMB!”, T.€.
aBTOMarun3npoBaHHoW NHPOPMaLMOHHO-NPOrHO3NPYIOLWEN CUCTEMDI.

OcHoBHanA 3apgava aBTOMaTU3UPOBAHHOIO KOMMNbIOTEPHOIO NPOTHO3U-
poBaHUA B3anMoaencTens yenoseka u buocdepbl coctout B obecneve-
HWM Hanbonee onTWManbHbIX YCNOBUA 06beANHEHUS YCUNUIA 3KONOToB,
COLMONOroB, 3KOHOMUCTOB U APYrUX CneuvwanucTos “AN8 OUEHKU 1 Bbl-
60pa BO3MOXHbIX BAPUAHTOB MEXAYHAPOAHbLIX PeLUeHUn” Ha Mexancum-
NIWHapPHOM YPOBHE.
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WM3secTHbin kubepHetuk Y.P. Jwbn nucan: “LleHHOCTE CUCTEMHOTO
noaxoaa 3akiyaeTcs B TOM, YTO OH NPUMEHWUM Ans aHanuia obbek-
TOB 0CO00A CMOXHOCTU, NOHMMAaHWEe KOTOPbLIX C MOMOLWWbLIO TPaavuLMOH-
HbIX METOAOB MCCNEA0BaHUS 3aTPYAHEHO, a MHOTAA Y HEBO3MOXHO.

CucTeMHbI Noaxoa, OCHOBAHHbBIA Ha KOMNbIOTEpax, OTBEPraeT cMyT-
Hble UHTYWTUBHbIE WAEW, M3BNeKaeMble U3 obpaljeHns ¢ Takumu npo-
CTbIMU CUCTEMAMMK, KaK OyannbHUK U Benocunes, u AaéT HaM Haaex-
Oy Ha 3¢hdeKTMBHOCTb METOAOB AN U3YMEHUS CUCTEM Ype3Bbi4HanHOW
BHYTPEHHEN CroXHOCTU npupoabl W ynpaeneHus umu. Camo cospanue
CUCTEM aBTOMATU3UPOBAHHOIO MPOrHO3MPOBAHUS, OTBEYAIOLLMX COBpe-
MEHHbIM TpebGoBaHKAM METOAOB YNpaBIeHvs, B CBOK o4epeab, npeBpa-
TUMOCh B OOHY M3 BaXXHEMLNX Hay4HO-TeXHUYeckux npobnem, nepcnek-
THUBbl pPeleHuss KOTOpoN, HEMOCPEACTBEHHO CBR3aHbl C Opranusauven
MEXAUCUUNIIMHAPHBIX MCCNeaoBaTENLCKMX Nporpamm. Hoeble NpuHLK-
Nbl OPraKku3aLUuUy Hay4YHbIX ccnenoBaHuii 0bHapyXunBarTCs € NPOrHo3un-
POBaHWEM 3KOMOro-coliManbHbIX npoueccos, rae TpedyloTcs onepaTtus-
HOCTb MPUHATUS PELUEHUIA, NOANUHHANA BCECTOPOHHOCTL B YY&Te 3Ha4m-
MbIX 3KOMNOTUYECKNX (haKTOPOB U UX BNUSHWUE HA XWN3Hb YenoBeka.

KoMnnekcHoe uccnenoBaHme B3anuMoaencTeus yernoseka n buocde-
pbl - ncTopudeckuir pyGex, KOToporo AocTurana Hayka 3a oMeHb KopoT-
KUA UCTOPUYECKUIA NPOMEXYTOK BPEMEHW Ha OCHOBE CO3AaHUs Mare-
MaTUYECKOW MOAENU XMBOW NpUpOOb!, rAe 3KOMOorua onpenenseTcs He
TOMbKO NMPOCTLIMWA ANHAMUHECKUMMW TEOPVISIMW NONYMALWA, HO U BCEMM
cpeacTBaMu Teopuu cuctem. Matematuyeckue MeTonbl NPOHUKNK B ca-
Mble pa3Hble 0BNacTu TEOPETUYECKOW U NPUKNAZHON IKONOTUU: B aHaNK3
B3aUMOOTHOLLEHUS BUAOB B CooDbLLecTBe, B UCCNeaoBaHue NpoLeccos
MUTrpaLny, TEPPUTOPUANbHOrO NOBEAeHUs!, B aHanu3 NOTOKOB BeLLecTBa
W 3HEPIUK B 3KOCUCTEMAX, B U3yUHeHMe Npobnem CroXHOCTU NoA BNUSIHU-
em hakTopoB cpeabl yCTONYUBOCTH coobLyecTs. A Takke OUEHOK BAus-
HUS pasnuyHbIX aHTpPoNoreHHbIX hakToOpoB Ha 3arpsR3HeHne NpUPoaHbIX
CUCTEM, Ha uccnegoBaHue NpobneM oNTUMAanNbHOro ynpasneHws npu-
POAHBIMU pecypcamy U 3KONOrUYeCcKui NPOrHo3 YyCTONUYNBOro passButns
NpPUPOAHON cpeapl, OXpaHbl €€ Pa3NNYHbIX KOMNIIEKCOB B PErMOHANBHOM
v rnobanbHom Maciutabe.

B ganbHenwem gaanMM xapakTepucTrKy 3KoNorMyeckt onacHbIM ecre-
CTBEHHbBIM U UCKYCCTBEHHbIM (haKTOPOM XU3ZHEHHOW cpeabl Yenoseka.

18.2 CYLHOCTb 3KONOMMYECKOW BE3ONACHOCTH

TexHorenHas anoxa XX Beka nepexoaut B XX! Beke - B 3nN0xy € rMo-
BanbHbIMU 3KonoruyeckuMu npodnemammn Mupa, roe HaceneHwe cosep-
LIEHO HENOATOTOBIEHO K PELLEHMIO IKONOrMYECKNX npobnem cpeapbl Xu3-
HU cBoero pernoHa. CneunanucTbl pasHbiX HanpaBnNeHWn, B TOM yucne
3KONOornu o6bekTUBHO OTMEYAIOT OTpULaTeNbHbIE PaKTsl HeAO0CTAaTOMHO-
ro ypoBHs 3konoruyeckoro o6pasoBaHna U BOCNUTaHWUA B YeNOBEYECKOM
ofulecTBe W ykasblBalOT HA CO3[aHWe Hay4yHO-0BOCHOBAHHOW CUCTEMbI
NOATOTOBKW CrneunanucTos, OCHOBAHHOM Ha 06bEeKTUBHBIX NpeacTasne-
HUAX O nNpupoae u hakTopax NPOUMSBOACTBEHHOW AEATENbHOCTU Yeno-
Beka.
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AKTYanbHOCTb TaKOW CUCTEMHOMN NOATOTOBKWA CNELMANUCTOB C LKPO-
K¥M COBPEMEHHBIM 3HaHWeM CneayeT U3 aHanu3a CTaTUHMECKUX JaHHbIX
Nno YpOBHSAM Aerpagauvu npupoaHon cpeabl U yXyAleHUn Cpeabt Xua-
HW YenoBseka 1 Apyrux oprakuaMos. YbeautenoHo noaTsepxaaeT anose-
uee BnusiHue UHAYCTpuanbHoro obliecTea Ha Npupoay, rae noau nocre-
NEeHHO “3a0XHYTCS” B NPOU3BOACTBEHHbLIX U BLITOBLIX 0TX0AAX, NMMBO No-
rMGHYT OT pe3ynbTaTos CBOEro TpyAa, BCNeACTBUE YPe3BLIYARHbIX TEXHO-
TE€HHbIX 3KONOrMYECKUX CUTYaLUIn U KatacTpod.

Hu3kWin ypoBEHb 3KONOrMYECKOro CO3HaHWA, IKOMOrnvecKkas Herpa-
MOTHOCTb W HEBEXECTBO B Pa3NUYHbLIX HAMNpaBNeHUsix 3KONOrnn xapak-
TepHbl AN GonbWWHCTBA HaceneHus, npoxusaiouwero Ha 3emne. MNpeo-
AoneTb 6espaznuune K NPUPOAE, K XXKUIHEHHOW Cpefe MHOMMX XUBbIX Cy-
LWecTB, NpUobWUTL UM HOBbLIE B3rNaabl, ChOPMUPOBATL UHOE MUPOBO3-
3peHue BO3MOXHO NULtib NYTEM LUMPOKOrO, NOCTOSIHHOMO Y HACTONYKUBOTO
pacnpocTpaHEHUs IKOMOTMHECKUX 3HAHUNA.

OcHOBHble HanpaBneHUst Takoro noaxoaa - 310 paspaboTka u BHe-
ApeHune B y4ebHbil npouecc 3KoNOrMYeckux NporpamMMm, HaydHbix uccne-
[OBaHUIA COCTOAHUR OKpYXatowlen cpeabl, OPM U METOAO0B €€ 3alUTbl,
6e30nacHOCTU NPUPOAHbLIX PECYPCOB, PACNPOCTPAHEHNE 3KONOrMYECKOM
vHOPMaLUK, opraHn3atimy permoHanbHbIx, pecnybnukaHckux u mexay-
HapOAHBIX 3KONOrM4YECKUX KoHbepeHUumii No 3kooGpasosanunio n o6pa3so-
BaHMIO ANS YCTOWUMUBOrO Pa3BUTUA.

B Hacrvosiwee Bpems uxTennekTyansHble cunbl obujectsa mobunu-
3yl0TCA Ha pa3paboTky Hay4yHOro obecneveHust ynpasrieHus OKpyxa-
et NPUPOAHON cpefoi - ITO cTpaTerndeckue npobnembr obecneye-
HUA ynpaeneHus akonoruyeckod 6e3onacHOCTM B COBPEMEHHLIX YCrio-
Busix obLlecTBa, a Takke HeoBXxoANMOCTb pa3paboTaTb KOHLENUMIO KO-
norudecku 6e3onacHoOro yCTonumeoro passutus umsunuaauuu. Ux pewe-
HWA HaueneHbl Ha ycuneHne BU03KONOrUYECKUX, IKOHOMUYECKUX, Npa-
BOBbIX, HOPMaTMBHbIX, NPOrHO3HO-3KCNEPTHLIX U KOHTPOTbHBIX MEXaHWU3-
MOB B AOCTWXEHUM BanaHca Mexay Npou3BOAUTENbHBIMU chunamu obLie-
cTBa v Npupoabl.

18.3 NOHATUE 3KONOMMYECKOW BE30ONACHOCTH

B cucteme MnaxeTs! BbIAENSAIOTCA NSATL B3IaUMOAEHCTBYIOWMX chep:
1) npupoaa, obbeaunsiowan rugpocdepy, atmoctepy n Guocdepy; 2)
yenosek (aTHocoepa); 3) TexHocdepa; 4) counocdepa; 5) Koocdepa,
Kak Bceobuiee MHpOpMaunoHHOe NPOCTPaHCTBO. B aTuX cuctemax Bo3-
HUKNa Xu3He. B aTtHocdepe - pasmecTunocs HapoaoHaceneHue nnaxe-
Thbl; B TEXHOCepe - pacnNpoCTPaHSAETCs BMAHNE TEXHUUECKOTO Nporpec-
ca; B coumocepe - OCyLIeCTBNAETCS COLUMAnNbHO-NONUTUHECKAA U MHan
AeATeNbHOCTb Nloaen, Hoocdepa- 3To cepa pasyma obuiectsa 8 6uo-
chepe. TV cMCTEMbI U NOACUCTEMBI TECHO CBA3aHbI U CybbekTamu Hes-
onacHoctu. OaHako rnasHbiM obbekToM GesonacHocTu sensercs 6uo-
chepa - xomnnekcHas v cneuuduueckas obonouka MNnaHetsl. Hannune,
hyHKUNOHUPOBaHUeE 1 €€ COXPaHHOCTb AieNnaeT BO3MOXHON Ha 3emne cy-
LecTsosaHne coBpeMeHHbIX hOpM XU3HW, BKKOMasA YenoBeka, KOTopbIi
ABMIAETC OCHOBHLIM 061LeKkTOM 1 cybbekTom 6esonacHocTy.
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O6bexTbl 3konoruyecko 6e30nacHOCTU - 3TO XKWU3HEHHO BaXHble
cyb6bekThl, Takue Kak: npaea, MatepuanbHble U AyXoBHble NOTpebHOCTH
yenoseka (ero cpega obvutanus), NPUPoAHbLIE PeCcypChbl ¥ OKpYXaloLlan
NpUpoAHas cpefa Kak MaTepuansHas OCHOBa rocyAapCTBEHHOro u 06-
LECTBEKHOrO Pa3BUTUS.

18.4 ONPEAENEHNE 3KONOrMYECKOW EE3ONACHOCTHU

Qkonoruyeckan 6e@3onacHoOCTb - 3TO COBOKYMHOCTL AENCTBUA M Npo-
1{eCCOB B NPUPOAHOIA cpeae, NPAMO NNY KOCBEHHO NPUBOAAWIMNX K yitep-
6y, HaHOCUMOMY Kak 6uomy, Tak U BCeMy yenoseuecTay. Jkonormyeckas
6e30nacHOCTb - 3TO KOMNNEKC COCTORHWNA, ¥ AencTanin, obecneunsaowmn
akonoruyeckun 6anaxc YenoseuecTsa Ha 3emne 1 B Nbbix & peruoHax
Ha ypoBHAX Buonoruyeckux, uUnHMecknx, CounanbHO-IKOHOMUYECKUX,
TEXHONMOrN4EeCKUX ¥ NONUTUUECKUX RBNEHUA.

3konoruyeckas HezonacHocTs MoxXeT BbiTb paccMoTpeHa B rnobans-
HbIX, PErMoHanbHbIX, NOKaNbHbIX U YCNOBHO TOYEYHbIX pamkax, B npeae-
nax rocyaapcts u ux mobbix nogpaspeneHuit - ot GuoreoueHosos (ue-
Ho308) Ao Buocdepnl. 3konoruyeckan 6e3onacHoOCTs orpaHvyeHa spe-
MEHEM, TaKk KpaTKOBpEMEHHOE BO3AEeNCTBUE OTHOCUTENbHO Be3onacko,
a AnUTEeNnbHOEe - ONacHO, M3MEHEHUE B NOKaNbHLIX pamkax nouTy 6eso-
6uaHo, a wupoxkomacwrabHoe - patanbHo. Cuna Bo3nercTsni otaens-
HbiX (PAKTOPOB pPa3NuyHbi, Tak, Hanpumep, BO3AEWCTBME HEKOTOPLIX Ne-
CTUUMAOB UMK 3EMNETPACEHUN, RAEPHBIX B3PbIBOB UNKU 3NUAEMUN, ypa-
raxa unu cxopa cens. B niobbix cnyyasx oku onackHbl Npu 6onbLioh Anu-
TENbLHOCTU BO3AEWACTBUA HA Cpeay UNK OpraHnam.

18.5 OCHOBHbIE 3A4A4YX U HANPABNEHWA B YNPABNEHUE
AKONOMMYECKOW BE3ONACHOCTH

OcHoBHble 3afauv U nNepedveHb Havbonee BaXHbLIX HaNpaBNeHuw un
ynpasnexui akonoruyeckon GesonacHoctu cneaylowue:

- Paspabotka cTpaternyeckux metoaos obecneyeHns akonormyeckon
6e3onacHoOCTH NPUPOAbI 8 COBPEMEHHbIX YCNOBUAX PAIBUTUS,

- Paapabotka koHuenuuu no obecneveHuio akonorudeckn esonacHo-
ro ycTon4unsoro pa3sutuna duocogepsi;

- OueHka pucka, CBA3AHHOMO C pPa3nYHbIMU BUAAMMK 3arpsA3HEHWUN,
BKNIOYAA UCTOYHWUKU PAANALMOHHBIX, NAPa3NTUYECKUX N UHEKLUUOHHBIX
3abonesanun;

- Paspabotka npobnem yp60o3akonorum, onTummaaumm ropoackon cpe-
Abl - ropoaocdepb! U € XU3HY;

- Paspabortka cnocofoB ynpaBneHus okpyxaiowen cpeson pasnuy-
HbIX NAHAWAMTHLIX PErMOHOB (PABHUHHBIX, FOPHbIX U BbICOKOTOPHbIX),

- ObecneueHue akonornyeckon 6e3onacHoOCTH Manbix 1 60MbLKUX Ha-
CeneHHbIX NYHKTOB U UX HACENEHUA OT ecTecTBEHHbIX BeacTauni;

- YcoBepuieHCTBOBAaHUE MOHWUTOPUHra Haa pacnpocTpaHeHuem 3a-
FPA3HAIOWMX BewecTs B atmocdepy U NouYBbl, B 0COBEHHOCTU paanoHy-
KNWAOB U HAPKOTUYECKUX BELLECTSB;

- MnobanbHble 3apayn - 3TO OXpaHa pasnNUUHbIX BOAOTOKOB - PEK,
03&p, BOAOXPAHUNULL N ONTUMU3ALUMN IKOCUCTEMHDBIX 30H U UX BNUAHUR,

170



- Paspabotka noaxonoB K BbISIBNEHUIO PaNOHOB 3KONoruyeckoro ea-
CTBUSA 1 YNyYLWEHNs COCTOSHUSA OKpYXatowen cpeabt;

- Co3pgaHne KOoHLEeNnuUUM 3KONMOrMYECKOro MOHUTOPUHIA, a Takxe Co-
BEpLUEHCTBOBAHUE METOA0B U CPeACTB TeCTUpOBAHUS NPUPOAHbIX
cpeA;

- HayyHoe obecneyerue NoaroToBkU Kaapos U BbINONHEHUS MeXAay-
HapOAHBIX 3KOMOFMYECKUX NPOrpamm, NPOEKTOB U COrnaleHu;

- Paspaborka meTof0B pelienus npobnemM arpoakonoruu, 3KonNoruv
N 3HEepreTukK, TpaHCcnopTa n BaXKHenWmnx oTpacnein NPOMBbILLINERHOCTH;

- 3ajaum aevHTOKCMKaummM NoYs, BOA U AOHHbIX UNOB,;

- YnyuweHune MeTofos y4éTta YUCNEHHOCTU reHodoHAa, NCNoNL30Ba-
HUS 1 OXpaHbl NPUPOAHBIX PECYPCOB;

- MNpobnembl KOHTPONA W YNPaBREHWS OTXOAaMU 1 BTOPUYHBIMK pe-
cypcamu;

-Co3paHune aBTOMaTU3NPOBaHHbLIX GaHKOB 3KONOrMYECKUX AaHHbIX U
IKCMEPTHLIX CUCTEM;

- MHoroacnekTHoe ucnonb3oBaHue AUCTaKLUUOHHLIX METOAOB yNpas-
NEHUN COCTOSHUSA NPUPOLHON Cpeab! U UX COBEPLUEHCTBOBAHMUE;

- 3apauu, cnocobbl 1 BUABI 3KOMOrMYECKOro KapTorpadupoBaHus (pe-
rmoHanbHble, pecnybnukaHckue KapTbl U aTnacsl);

- UccnepoBsanus no coxpaHeHuio npeacrasuTeneil pacTUTENbLHOrO U
XUBOTHOTO Mupa, UX pa3Hoobpasna U OXPaHON NPUPOAHBIX IKOCUCTEM
(B0A0EMDI, NOYBa, BO3AYX U pa3nuyHbie naHawadgdTsl);

- W3ayyenve counanbHO-NCMXonormyeckoro NoBeAEHUs Nioaen B CBSA-
31 C 3KOMOMMYECKUMU M3MEHEHMAMY, BKNoYas KatacTpoduyeckue C ue-
Nblo URopMaLmK 0 cnocobax camo3alyuTh;

- [locTOBEpPHOCTbL OLEHKK IKONOrMYECKOro pucka Npu akcnepTuse cy-
NepripoekTos C UENbio OTPAHUYEHUS UX BbIABUKEHUS;

- OKONOTO-KNUMAaTUYECKUA MOHUTOPUHT. U3YYEHUE OTKNUKA HEXW-
BOW NpUpPOAbl HA COBPEMEHHbIe KNUMaTU4eckue, 3Konorudeckne mame-
HEHUA C Uenbio NPOrHo3a ero BNUSHUA Ha eCTECTBEHHbIe U NPUPOAHO-
aHTPOMNOreHHbLIe CUCTEMbI;

- WHBeHTapuaauma npupoaHbIX U @HTPONOTeHHbIX NCTOYHUKOB U CTO-
KOB paanauvoHHO-aKTUBHBLIX BELIECTB U ra3os C LUenbio onpeaenexust
BO3MOXHOCTEN 3aKNIOYEHUS MEXrOCyAapCTBEHHbIX U MexayHapoaHbIX
cornaweHui no orpaHNYeHmio ux BuIGPOCOB N T. A.;

- CosepuleHcTBOBaHUE HOPM U METOAOB 3Konorudeckoro obpaso-
BaHUA U BOCNUTaHMA B ob6nacTu oxpaHbl NPUPOAbI U yCUneHue ponu
KyNbTYPHO-UCTOPUYECKUX LEHTPOB;

M3yueHue kauecTB nuLEBbIX NPOAYKTOB U BbIsIBNEHUE BNUAHUS an-
KOTOMbHbIX HANUTKOB ¥ HAPKOTUYECKUX BELLECTB Ha 340POBbE YeNoBeKa.

18.6 TUNOJIOrUA SKONOMMYECKOW BEE3OMNACHOCTU

MepeueHb npeameToB 6e30MaCHOCTM PaA3NUUYaOTCR OECHATKA, COTHU
BUAOB (chepbl, anemeHTbl) 6630NacHOCTV NO NOTUKE XU3HEeLEATeNbHO-
CTW, TUNONMOMUU UCTOYHUKOB OMNACHOCTM U Yrpo3. BaxHeMwmmn u3 Hux
ABNKAIOTCA: NONUTUYECKas, 3KOHOMMUYECKas, TexHonoruyeckas, rocyaap-
CTBEHHas, 3KONOTWYecKas, reHeTudeckas, NPOAOBOMbCTBEHHANA, Me-
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AVUMHCKasA, MHPOPMALIMOHHAA, PenurnosHas. OTu AeneHns siBnATCS
YCNOBHbLIMM.

C Toukv 3peHus 3konormdeckon GezonacHoCTU crnefdyer BblAenuTb
cneayloumne 3KONoro-akoHoMnyeckue cneuuduydeckme Buabl:

a) 3KCTEHCUBHOE pasBUTUE C OCHOBOW 3KOMOTMU U 3KOHOMUKM NPY NC-
NnonbL30BaHWM NPUPOAHbLIX pecypcoB, He3 Npon3BOACTBEHHbIX OTXOAOSB,
OCBOEHWEM HOBbIX 3€MENb U BOCCTAHOBNEHUEM BUOIKONOrmyecKoro co-
CTOSIHUSL 3KONOTUYECKU Pa3pyLUMTENbHbIX CeNbXO3YroAvn, NECHLIX Mac-
CMBOB, Tyraes, Nyros, NyCTbIHHbIX PANOHOB U T.4.;

6) pechopmMmpoBaHNe CTPYKTYpPbl HAPOAHOIO XO3AWCTBA C Lienbio ag-
hEeKTUBHOTO UCNOMNb30BaHUs, NPUPOAHBIX PECYPCOB C CO3faHueM Hawn-
MeHbUIEN HArpy3kn Ha 3KOCUCTEMBI;

B) 6€30nacHOCTL M HaQEXHOCTb TEXHUYECKUX CUCTEM, A TaKXKe BbICO-
Kas KBanudukauus cneyuanucToB Ha NpeanpUATUSX MOBLILUEHHOIO IKOo-
NOrMYEeCcKoro pucka,

r) akonoruyeckasn 6e30MacHOCTbL NpKU POCTE rOPOACKOro HacenexHus u
YCNyT pa3HbiX CEKTOPOB 3KOHOMMKU 3a CYET NoTpebnerns npupoaHbIx pe-
CYpCOB, 1 y4eT o6bEMma ropoackux oTXoAoB 1 ux nepepaboTku.

[anee, npu oceelleHnn akonorvyeckon HesonacHocT HeobxoaumMo
pasnuuaTth ewé U cnegyowue Tunbl: 5e30NacHOCTb XMBbIX OPraHNU3mMosB,
npvpoaa 1 npupogonons3oBanue; 6e3onacHoCTb paanmaunoHHas, KOCMU-
yeckasi; 6e3onacHoOCTb OT pasnuUYHbIX NPUPOAHLIX CTMXUIA M BeACTBUA, Ka-
TacTpod (BY/IKAHOB, 3€MNETPACEHWI, yparaHos, HalleCTBUA HACEKOMbIX
W T.4.); a3po30onbHas y 030HoBas 6e30nNacHOCTb; aHTponoreHHas 6eso-
nacHocTb (TexHonorundeckne obwvekTsl, U Ux BezapapvitHbie akcnnyara-
ummn); 6€30NacHOCTb OT 3MEKTPUHECKON, XMMUYECKOI, TENNOBOW W APYTvX
BVUAOB 3Hepruu; 6e30NacHOCTb UMBUNWU3ALMMN OT pasnuyHbLIX GONe3Hen n,
camoe rnasHoe, ot 3abonesaHuii HepBHOW cucTeMsl, BonesHn Mosra, ne-
YeHW, noyek, NErkvMx, opraHoB NULLIEBAPEHNSA, a TaKxe OT renaTturta, xo-
nepbt, Yymbl, CMa, HAPKOTNKOB, ankorons u KypeHus, 6e3onacHocTb
SAEPHbIX U APYTYX BUAOB OPYXUs, BOWHBI B Nt0BOM eé NposiBNeHnn.

18.7. ONPEAENEHNA,COAEPXXAHUA
OKONOIr'M4YECKOU BE3OMNACHOCTH

CopepxaHue npobrembt 6€30MacHOCTW 3aKMNI0MEHO B CAMOM 3TOM fo-
HATUW, 4TO nNpegnonaraer OTCYTCTBUE, OrPaHUYEHUe UMn CHATUE onac-
HOCTW, cyulecTBoBarue 6e3 onacHocTn u yrpo3. OCHOBHbIM KpUTEPHEM
Ans 6e3onacHOCTU ABMNSIETCS Mepa ONacHOCTU UNuU cnocobHOCTL onpe-
AensTb colmanbHble Ny NpUpoaHbIE ABNEHNN, Harocawme yulepb B Ha-
cTosiwem v ByayLuem.

BesonacHocTe ABnsieTcs BaxHewlwen noTpebHOCTLI0 Yenoseka B ene,
oaexae, XunuLue, B nHopMaumu, B CPeae XU3HW, U Koraa B 4EM UMeeTCH
HeaoCcTaToK - HapyLLAeTcs AuHaMUYECKoe paBHOBECKE B CUCTEME XKN3HEO-
BecnedeHuns wenoseka, HacTynatoT HeobpaTuMbie rnobanbHbie U3MEHEHNS,

BesonacHocTb - aTo cnocobHOCTL NpeamMeTa, SBNEeHUs nnu npotuecca
COXpaHATL CBOW OCHOBHbIE XapakTEPUCTUKN, NapameTpsbl, CYUIHOCTb Npu
NaTOreHHbIX, pa3pyLalLnx BO3AENCTBUAX CO CTOPOHBI APYrMX npegme-
TOB, ABNEHUA U NPOLECCOB.
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OnpepeneHue n coaepxanne akonoruyeckorn 6e3onacHocTy:

1. Skonoruyeckasn 6esonacHoCTb - 370 Npouecc obecneyeHuns salu-
LEHHOCTU XU3HEHHO BaXXHbIX UHTEPEeCcOB NUYHOCTYU, obuwiecTBa, NpUpo-
Abl ¥ rocyaapcTea OT peanbHbiX U NOTEHUManNbHbIX Yrpo3, co3aaBaeMbIX
€CTeCTBEHHbIM (yparaHbl, UMKIOHbI, BYfkaHbl, 3€MNETPACEHUN U T.4.) U
aHTPOMNOreHHbIM (B3pbiBbI, BOMHA, ra3oBble U XUMUYECKUE OTPABMEHUS 1
T.A.) BO3AENCTBUEM Ha COCTOSIHUE OKpYyXalollen cpeapl;

2. Cucrema akonorudeckoit 6e30rnacHoCTU - COBOKYNHOCTbL 3aKOHOAA-
TeNbHBIX, TEXHUYECKNX, MEAULIMHCKUX U BUONOTrUYecKux MeponpusTui,
HanpasneHHbIX Ha nogaepxaHue pasHoBecus Buocdepbl OT ecTecTBeH-
HbIX U @HTPOMOrEHHbIX Harpy3oK;

3. CybvekTbl akonoruyeckont HesonacHoOCTU - uHauBMAYyM, obuie-
CTBO, rocyaapcTeo, 6uocdepa;

4. pepenbHoO AONYCTUMAs 3KOMOTMYECcKas Harpyska - 3T0 MaKcu-
MasbHbI YpoBEeHb BO3AENCTBUE aHTPONOreHHbIX PaKTOpOB, NpU KOTO-
pom HarpyxaeTcsi PyHKUMOHaNbHas LUenoCTHOCTb 3KOCUCTEM;

5. 30Ha Ype3BbIMaHON 3KONOTUYECKOW CUTYyaLMK - 3TO Y4acTKu Teppu-
TOopWK, rA€ B pe3ynbTate eCTECTBEHHOIO hakTopa MNu XO3RNCTBEHHOW Je-
ATENBHOCTU YeNnoBeKa NPOUCXOASAT OTPULATENBHBIE U3MEHEHUS OKPYXato-
e cpefbl, BNekylyue 3a cobomn HapyLLEeHUs 310poBbs HaceneHus, Hapy-
LUEHUA paBHOBECUA €CTECTBEHHBIX U UCKYCCTBEHHbIX 3KOCUCTEM, NpexXae
BCEro NOBPEXAEHWUE reHeTuYeckux OOHAO0B PACTEHUN U XKUBOTHBIX;

6. 3oHa akonoruyeckoro 6eACTBUS - 3TO y4aCTKV TEPPUTOPUA, Tae B
pesynbrate XO3sUCTBEHHOW NMBO MHOW AEATENbHOCTWU, a Takke ecre-
CTBEHHbIX KaTakMM3MoB Npov3ownu HeobpaTumble WU3MEHEHUS OKpY-
Xaiouen cpegbl, Brekylue 3a cobont ysenuueHus sabonesaemoctut u
CMEpTHOCTW HaceneHus, paspyLueHue CTPYKTypbl U coctaBa Huoreoue-
HO33;

7. 3R0pOBbLE - 3TO COCTOSAHUE NOMHOTO (PU3UHECKOFO, NCUXONOruye-
CKOro u couuanbHoro 6narononyuus, a He NpocTo oTcyTCTBUE 3abonesa-
HWA Unu HegomoraHni. MpUUMHBI yBENUYERUS IKONOTUYECKOR ONacHo-
CTu - 3T0 HecTabunbHoe passuTue obuwectea u cnabas paspaborka Te-
OpeTU4eckux U NpuknagHbiXx acnekTos npobnemsl akonoruyeckon 6eso-
nacHocTu B Mupe;

8. Jkonornyeckue pucku 1 3auiMTa 340pOBbS YEoBeKa B 3aBUCK-
MOCTW OT ONacHOCTU (haKTOPOB ANSA XU3HEHHON Cpeabl, HeobXoANMOCTb
YyNpaBneHns puckoMm, oLeHKa B3auMOCBRA3N PUCKa U 3aLuUThl.

18.8. ICTOYHUKU IKONOrMYECKOU ONACHOCTHU

YanoBbie 1 knoyeBble NPpobnemMbl 3aluUTbi ECTECTBEHHBIX OCHOB XU3-
HU Yenoseka - 3TO ero marepuanbHO-AyXOBHble UeHHOCTU. OCHOBHble
NPUYUHLI BO3HUKHOBEHWS 9KONMOTMYECKON ONacHOCTU BO MHOTMX panoHax
MUpa - 3TO BEPOSATHOCTb pa3pylueHusl cpeabl 0OUTanus Yenoseka, pac-
TEHWUI, XNBOTHbIX, YTPaTbl Pa3nuyHbIX NPUPOAHLIX UEHHOCTEN B pe3yrib-
TaTe HEKOHTPONUPYEMOro passnTUS 3KOHOMWKU, OTCTauBaHUA TEXHONO-
rMA, €CTeCTBEHHbIX U aHTPONOreHHbIX aBapuil U KaTacTpod, HapylieHue
CUCTEMDBI NPUCNOCOBNEHNA XUBBIX OPraHU3MOB K 3KONOrMYECKUM ycno-
BUSIM CyUW|ECTBOBaHWUNA.
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MCTOUHMKN TEXHOMOrMYeCKoN ONacHOCTHN - CTPEMUTENBHBIN POCT Tex-
Hocepst; YacToTa u MacwTtab yuiepba oT TexHONornueckux katactpod
(Hanpumep, YepHobsinbckas asapus AJC), 4TO He paeT BO3MOXHOCTU
COMNOCTaBNEHUN UX C ECTECTBEHHBIMU CTUXUAHBIMK BeacTeuamu. Onac-
HbIMU ABMAOTCA TEXHOreHHble KaTacTpodb! (B3pbiBbi, 3aBankl B waxTax,
He(Te3aBoaax; asapun CamonétoB, Noe3nos), aTOMHble 0BbekThbt (MX
0oTX0Abl), XMMUYECKME 3aBOAbl, HedTerasosbie Konauuwy, Tpybonposo-
Bbl, Pa3NUYHbLIE BUAB! TpAHCNopTa (CaMonéTkl, aBTOTPAHCNOPTLI, KOCMU-
yeckue annaparsl 1 T.4.). Vix BbIGPOCHI 3arpasHAOT atMocdepy, NoYBhbI,
804bl, YTO TpebyeT ynpaBneHve U opraHmsaumio 3awuTsl 6esonacHocTH
yenoBeka v BCero reHooHAa, €ro MatepuanbHO-AyXOBHbIX LIEHHOCTEN
OT TOKCMYECKOro BO3AENCTBUA TEXHONOrMYECKON ONacHOCTU.

VICTOUHWKM ¥ NPUYMHLI BO3HUKHOBEHUR 3KONOrM4EeCcKMX OnacHocTen
N KPU3WCOB B pe3ynbTaTte BO3AENCTBUS TEXHOMOrMyeckux npoueccos
Ha Npupoay S|BNSETCA ONACHOW ANSA CPefb! CyU|EeCTBOBAHUA Yenoseka u
Bcero reHochoHaa Ha 3emne M NpUBEAET K HEHOPMANbHOMY W NPOTUBO-
€CTECTBEHHOMY B3aUMOOTHOLIEHUIO obLecTBa u Npupoabl. ATO pesysnb-
TaT UCNOMb30BaHNSA 3KONOTNYECKN HECOBEPLUEHHbIX TEXHOMOrMn 8 NPo-
MBIWAEHHOCTH, HedTerasoBo-XUMUYECKUX NPOMBILLNEHHOM KOMMNEeK-
ce, CeNnbCKOM X03ACTBE, IHEPTETMKE U aBTOTPaHCNopTe, YTo 0Bycnosut
BO3HUKHOBEHUSA Yrpo3bl Ana Buoctepsl. 4Tobbl coxpaHuTh pasHosecne
6uocdepbl Heobxoanumo paspaboTaTh Mepbl NO PEryNMpPoBaHuIo B3auMo-
OTHOWeEHWUA obuiecTsa 1 NpUPoAb! C LieNbio BOCCTAHOBNEHUA HapyweH-
HbIX 3KOCUCTEM U OXPaHOW UX LENOCTHOCTY.

OCHOBHbIMY NPUYMHAMU NOABNEHUA PA3NMUYHBIX 3KONOrMYECKUX onac-
HOCTEW SBNSOTCA:

a) cnabas MatepuanbHo-TexHudeckas 6asa, HeobecneyeHHOCTb HO-
BEALLVMUN TEXHOMOrMSIMUK, COBPEMEHHOW TEXHUKON COTPYAHUKOB NPUPO-
NOOXPAHHBLIX OPraHn3aLmim,

6) HU3KKIN YpOBEHL NOAFOTOBKM HayYHO-TEXHUYECKUX Kaapos B obna-
CTu 3konoruyeckon 6esonacHocTn

B) KpalHe HU3KNA ypoBEHb 3KONOMMYECKON CaHUTapHO U NPON3BOA-
CTBEHHOWN KYNLTYpbI;

r) UCNONL3OBAHNE HEKAYECTBEHHOMO Cbipbs U KOMMOHEHTOB (Hanpu-
mep, B NPOU3BOACTBE NPOAYKTOB NUTAHNSA);

A) peskoe ocnabneHne unu oTCyTCTBME NPON3BOACTBEHHOIO, OTpac-
NEeBOro W rocyaapCTBEHHOMO KOHTPONA NPUPOAbLI M NPUPOAHBLIX Pecyp-
coB;

€) CBAA3aHHOCTbL TAXENLIX UHTOKCMKAUNK 1 3abonesanun nogen pas-
NuYHbIMK GonesHamn B pesynstate noTpebneHns HekayeCTBEHHbIX NPo-
OYKTOB NMUTaHUA.

B HacTosiwee Bpema Hacenexvio nnaHeTbl Hebespasnuukbl npobne-
Mb! YNpaBNeHUNA 3KONOrMYECKON ONacHOCTH, YeMy CBUAETENbCTBYET CO3-
AaHVe BO MHOTMX CTpaHax Mupa opraHusauui u obbeauHenun, nonob-
Hbix MpuHnuc, WWF, neatenbHOCTb KOTOpbIX HanpasneHa Ha pelueHune
pa3nuyHbIX Npobnem akonornyeckon He3o0NacHOCTYN cpeabl XNU3HU Yeno-
BeKa, NPUPOAHONK CPeabl U PacNPOCTPaHEHUIO [OCTOBEPHON UHGOPMa-
L1 O COCTOSIHUM OKPYXatoLen cpeabl, NpoBeAeHNE IKONOrU4EeCKon IKe-
NepTU3bl U OLIEHKWU 3KONOTUYECKOro PUCKa.
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MABA 19.
CTENEHW SAIrPA3HEHUA CPEAbLI XKU3HU

N3BeCTHO, 4TO NOA BNUSIHUEM 3arpA3HAIOLNX BELLECTB, NPOUCX0ANAT
HebnaronpuaTHLIE N3MEHEHUS OKpYXatowen cpegbl, KOTOpble LeNnMKOM
UNW HaCTUYHO ABNSIOTCA pe3ynbTaToM AEATEeNbHOCTU YenoBeka, NpsiMo
UNn KOCBEHHO MEHAA pacnpeaenexHne NPpUXoasLEenR SHEPrK, YPOBHUN pa-
Aanauum, PUsnKo-xMMmHeckne CBOWCTBa cpeabl U YCNoBUs CyllecTBoBa-
HUA XUBbIX OPraHM3MoB.

3TN U3MEHEHUA MOTYT BNUATHL Ha YeNOBEKa HEMOCPeACTBEHHO Yepes
BOAY W NPOAYKTbl NUTaHUA. OHKU Takke MOryT BO3OEWCTBOBATb Ha Yeno-
BeKa, yxyAulas CBOWCTBA UCNONb3yeMbIX UM BeLlel, YCNoBui orabixa u
paboTbl.

Ha nepsoM mecTe cpeaun UCTOMHWMKOB 3arpA3HeHUsa cpeabl uckonae-
Mble yrneBofopoab! (yronb, HedTb, ras), NOCKONbKY NP UX CropaHuy 06-
pasyetcsa bonblwoe KonuYecTso 0TxXo40B. HecmoTps Ha TO, 4TO ynoTpe-
Bneuxve yrnesoaopoaos B Ka4yecTBe TONNMBa HeNb3si NPU3HATL HE TONbKO
HOPManbHbLIM, HO U Pa3yMHbIM, He BO3OOHOBNSEMbIE UCKONAEMbIE CXU-
ralT C Uenbio NONyYEHUs dHEPrnn.

3arpasHsaowme armocdepy cpeactsa No Mx BO3AENCTBUIO Ha opra-
HU3M YenoBeKa noapasnensioTea Ha uanyeckme u Xumumieckue.

K dusmnyeckum oTHOCATCS:

1) papvoaxkTUBHbIE 3NEMEHTbI, ABNAIOLNECH UCTOMHUKOM WOHU3UPY-
1ouen paguauuu;

2) Tennosoe 3arpasHeHne (NoBbilleHne TemnepaTtypbl);

3) WyMbl U HU3KOYaAcTOTHbIe BUBpauuu (MHdpassyk).

K Xymunueckum:

I. ra3oobpasHbie NponaBogHbIe YINEpPoaa v XUaKue yrnesogopoabt;

Il. molowme cpeacrea;

lll. nnacTmaccei;

IV. nectuumabl U apyrue cuHTeTUMECKUE BELLECTBA;

V. npou3BoAHbIE CEpbl; €) NPOU3BOAHbIE a30Ta;

VI. Taxensie metannsl,

VII. coeantienunn cropa,;

VIIl. Teepabie npumecy;

IX. opraHmueckue Bewecraa.

Mo ycnoeuam obpa3soBanusi BCe BeLECTBa, 3arpasHaouime atmocde-
Py, OeNsATCA HA NPUMECK eCTECTBEHHOMO U UCKYCCTBEHHOTO (aHTpOnoreH-
HOrO) NPOUCXOXAEHUSA.

Mpumecn ecTecTBEHHOro NPOMCXOXAEHUR NOCTYNaloT B atMocdepy
B pesyrnbrarte ByrnKaHUYecKon AesTENbHOCTU, BbIBETPUBAHUSA FOPHbLIX NO-
poA, NecHbIX NOXaposB, OTMUPAHUSA PacTeHW, BOMHEHUS MOps (Conpo-
BoX/Aaluleroca o6pasoBaHveM Bpbi3r), CropaHUA METEOPUTOB U NPOYMX.

MpuMecn aHTponoreHHOro npoucxoxaeHus obpasyloTcs, npexae
BCEro, B NPOLECcCce CXXUraHua Uckonaemoro Tonnuea (B ABUraTensax BHy-
TPeHHero cropaHus, Ha TennosbiX 3NEeKTPOCTaHUUAX, B OTOMUTENbHbIX
cUcTemax), a TakkKe NpU CXUraHUM NPOMbILLNEHHbIX U BbITOBbLIX OTXOAOB,
AAEePHbIX peakuuii u ap.
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O6wan macca MUPOBLIX NPOMbILLNEHHO-OLITOBLIX BLIOPOCOB COCTas-
nsieT npumepHo 600 ' B roa. 3a nocnegHune 100 net B atmocdepy no-
ctynuno 1,35 Mt kpemHus, 1,5 MT mbilwbska, Gonee 1 MT Hukens, cTonb-
Ko e kobanbTa, no 0,6 MT LMHKa 1 CypbMbl.

Mo coctary npumecu, nocTynaiowme B atmoccepy, nogpasaensioTcs
Ha rasoobpasHbie, TBepable 1 xuakue. [Mpn BbiNNaeke YyryHa U npu ero
nepepaboTke Ha cTanb NPOUCXOAWT BbIBPOC B aTMochepy TAXKeNbIX Me-
Tannos v A40BUTLIX ra3oB. Tak, B pacyeTe Ha 1 T nepeaensHOro YyryHa
BbigenseTcs 12,7 kr cepHUCToro rasa v 14,5 kr nbinesbix YacTuy, onpeae-
NAWUX KONUYECTBO MbiwbsKa, hocdopa, CypbMbl, CBUHLA, NAPOB PTY-
TU ¥ peakux MeTannoe, CMONSAHbIX BEWECTB U LUMaHUCTOro BOAOPoAa.

Yrnesogopoabl, OCHOBHbLIM €CTECTBEHHBIM UCTOUHUKOM YINEBOAOPOAOS
ABNAOTCA pacTeHus (Ha ux aonio NpuxoasTtcs okono 1 [T B roa), a aHTpo-
NOreHHbIM - aBTOTPAHCNOPT (ABUraTENU BHYTPEHHErO CrOPaHU| W TONMVB-
Hble 6aku asToMobunei). Mpu HENONHOM CropaHWM CUHTE3NPYIOTCR Onac-
Hbl€ KaHUEpOreHHble LmKknuyeckue yrnesopopoasl. OcoBeHHO MHOMO KaH-
L{EPOreHHbIX (BbI3LIBAKOLWMNX paK Nerkux) yrnesogopoaocs COAEPXKUTCA B Ty-
[POHaX U caxe, BbibpacbiBaeMbIX AN3ENbHbIMK ABUraTENSMU U OTONUTENb-
HbIMU cucTeMamMu. XoTs NyTeM Xopollen perynupoBky ABUraTens U ymeno-
TO yrpasneHusi aBTOMOGUNeEM MOXHO A0BUTLCS HEKOTOPOro CHUXKEHUS Bbl-
6pocoB, AU3ENbHbLIN ABUraTeNb 3aHUMAET OGHO U3 NEPBLIX MECT CPean Uc-
TOMHVKOB 3arpsi3HEHNs aTMocdepb! KaHLEPOreHHbIMUY BELLECTBaMu.

HaszoBeM eule akponevH - o4eHb TOKCUYHOE U pasapaxartoliee selle-
CTBO, KOTOpOe nocrtynaer B aTMocdepy He TOMbKO B panoHax 3aBoAoB,
NPOU3BOAALLUX €70, HO U BMECTE C BbIXNONMHLIMU rasamu, CoaepXatinmMm
NPOAYKTLI HENOMHOFO CroPaHvs TONNUBA.

A3aposonbHoe 3arpasHeHue armocdepbl. A3po3onn - 3TO TBepAble
VY KUAKNE YacTuubl, HaxoaALWMeCs BO B3BEUIEHHOM COCTORHUN B BO3-
pyxe. TBepable KOMMOHEHTL! aspos3oneit B pspe criydaeB 0CobeHHOo
onacHbl ANs OpraHuaMos, a y nofel Bbi3biBaeT cneunduyeckue 3abo-
neBanvs. B atMocdepe aapo3onbHble 3arps3HEHUS BOCNIPUHUMAIOTCA B
BUAE AbIMa, TYMaHa, Mrnbl UM AbIMKW. 3HauUTENbHASR YacTb aspo3onen
obpasyeTtcs B aTMocdepe Npu B3anMOAEWCTBUU TBEPABIX U XUAKUX Ya-
cTuy Mexay cobol unu ¢ soasiHbim napom. Cpearui pasmep aspo3osb-
HbiX YacTuy coctasnseTt 1-5 MkM.

Dectuunab. Mectvumabl COCTaBNRIOT rpynny UCKYCCTBEHHO CO3AaH-
HbIX BELLECTB, Ucnonsayembix Ana 6opbbbl ¢ Bpegutensamu u Gonesxs-
MU pacTeHuit. MNecTuunabl AenaTca Ha cneayolme rpynnbl: UHCEKTULN-
Aasl - Ans 6opbObl ¢ BpeAHbIMY HacekoMbiMK, dyHMMUMALE ¥ BakTepuum-
abl - ans 6opubbl ¢ BakTepuanbHbiMu BonesHAMKU pacTenuid, repbuuu-
Abl ~ NPOTUB COPHbIX PacTeHNIA.

YCTaHOBNEHO, YTO NECTUUMALI, YHUYTOXAA BpeauTenen, HaHOCAT
Bpef MHOFMM NOME3HbIM OpraHM3mMam K noapbIBaioT 3aopoBbe Buoue-
HO30B. B cenbckom xo3aicTee AaBHO yxe cTouT npobnema nepexoaa ot
XVMUYECKUX (3arps3HAIOLNX cpeay) kK Buonorniyeckum (3KoNornyecku Ym-
CcTbiM) MeTogam Bopubbl ¢ BpeguTenamn. B HacTosilwee Bpems bonee
5 MNH. T necTuuuAos NOCTYNaeT Ha MUPOBONA pbiHOK. Okono 1,56 MNH. T
3TUX BELECTB Y)X€ BOLLUMO B COCTAB HA3EMHbIX ¥ MOPCKUX 3KOCUCTEM 30-
NOBbLIM 1 BOAHLIM NyTEM.
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MpomblwsneHHoe NpousBoACTBO NECTULMAOB COMPOBOXAAETCA MNoO-
siBneHnemM 6onbLIoro konnyectsa NOGOMHbIX NPOAYKTOB, 3arPSI3HSAIOLNX
NMOYBY ¥ TeKy4ue Boabl. B 3TUX cpepax vaule Apyrux BCTpedaloTcs npea-
CTaBuTeNu MHCEKTMUNAOB, hyHrMLmMAaoB u repbuumnaos. CuHTE3anpoBaH-
Hble MHCEKTULUUABLI AENATCH Ha TPU OCHOBHbIE TPYNMbl: XNOpOpraHuye-
ckue, pocdopopraHudeckie n kapboHarbl.

XnopopraHmyeckue WHCeKTULUMALI NONY4YaioTCA NyTemM XNopupoBsa-
HAS apOMaTUMECKUX U XUOKUX retepoumknuyeckux yrnesoaopogos. K
HuM oTHocates OAT v ero npousBoAHbIe, B MOMEKynax KoTopbIX yCTOR-
UMBOCTb anndaTUHECKnx U apoMaTUIECKUX rpynn B COBMECTHOM MNPUCYT-
CTBUM BO3pacTaeT, BCEBO3IMOXHbIE XNOPUPOBAHHLIE NPOU3BOAHLIE XIO-
poaveHa (3napuvH). 3TK BewecTBa UMEIOT nepuoa nonypacnana Ao He-
CKOMbKMX AECATKOB T U O4eHb YCTONYMBLI K Buoaerpagaumun. B BogHow
cpeae 4acTto BcTpevaloTcs nonuxnopbuderunsl - npoussoaxbie O4T
6e3 anudatudeckon 4acTu, HacuuTbiBaouiue 210 romonoros n usome-
pos. 3a nocnepHue 40 ner ucnonb3osaHo Gonee 1,2 MNH. T NONUXMop-
6ndheHnnos B NpovM3BOACTBE NNAcTMace, kpacutenen, TpaHcdopmaro-
pOB, KOHAEHCATOPOB.

Monuxnopbudennnel (MXE) NnonagaldT B OKpyXawLylo cpeay B pe-
3ynstate cOpocoB NPOMBILIIEHHBIX CTOHYHLIX BOA M CXUraHwWs TBEpAbIX
0OTX0A0B Ha ceankax. [Mocneanunt ncrouHuk nocrasnsaer NEX B aTmoc-
hepy, 0TKyAa OHU C aTMOChepHbIMK OCaAKamMu BbINAAaoT BO BCEX pano-
Hax 3emHoro wapa. Tak, B npobax cHera, B3TbIX B AHTapkTuae, cogep-
xaHue NBX cocraeuno 0,03 - 1,2 kr/n.

CuHTeTMYECKME NOBEPXHOCTHO-AKTUBHbLIE _Beulecrsa. [eveprenToi
(CMAB) oTHOCATCS K OBLIMPHOW rpynne BELLECTB, NOHWXAOWMX NOBEpPX-
HOCTHOE HaTsxeHue BoAbl. OHU BXOART B COCTAB CUHTETUYECKUX MOI0-
WKx cpeacTs B ObITY U NPOMBILWNEHHOCTU. BMecTe Co CTOMHbIMK BOAA-
mu CIMAB nonagaioT B MaTepukoBble BOALI U MOpCKylo cpeay. CMC co-
Aepxar nonudocdarbl HaTpus, B KOTOPLIX PacTBOPEHbI AeTepreHTbl, a
Takke psg A06aBOYHLIX MHIPEAUEHTOB, TOKCUYHBLIX ANS BOAHLIX Opra-
HU3MOB. apOMaTU3VPYOLWMNE BEWECTBA, oThenvBalwme peareHTel (nep-
cynbdpartel, nepbopartbl), KanbUMHWpOBaHHas coga, kapbokcumeTtun -
uennionosa, cunukartbl HaTpus. B 3aBUCUMOCTY OT NpUpoabI U CTPYKTYPbi
rmapoduncron Yactu monekynst CMAB nenaTcs Ha aHMOHOAKTUBHbLIE,
KaTUOHOaKTUBHbIE, amoTepHbie U HeMoHoreHHble. MocneaHve He obpa-
3y10T UOHOB B Boae. Hanbonee pacnpoctpaHeHHbiMu cpeau CINAB sens-
I0TCA aHWOHaKTUBHbIE BelecTsa. Ha ux gonto npuxogutcs Gonee 50%
BCEX npounssoanmMsix B Mmupe CIMAB.

Mpucyrcrene CIMAB B CTOuHbIX BOAAX NPOMbILNEHHOCTU CBR3AHO C
MCNONb3oBaHNEM WX B Takux npoueccax, kak ¢pnorauvwoHHoe oborauye-
HUWe pya, pasneneHue NPoaykToB XMMUYECKUX TEXHOMOrUW, nonyvyeHune
nonvmMepos, ynyudlleHue ycnosuin OypeHus HedTAHbIX U ra3oBblX CkBa-
XuH, Bopkba ¢ kopposvel obopyaoBanva. B cenbckom xossiictee CMAB
MPUMEHSETCA C cocTaBe NecTuuuaoB.

CoeonHeHns ¢ KaHueporeHHbIMU cBoWcTBamu, KaHueporeHHble se-
ujecrsa - 3T0 XMMWYECKU OAHOPOAHbLIE COEeAMHEHUs, nposBnsowne
TpaHChOPMUPYIOLLYIO aKTUBHOCTb U CMOCOBHOCTb BbI3biBaTb KaHlepo-
TeHHble, TepaToreHHble (HapyleHwne npoueccoB 3amMbpuoHantHoOro pas-
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BUTWURA) UK MyTareHKble U3MEHEHWUs B opraHuamax. B sasucumoctu ot
YCNOBWI BO3AENCTBUA OHWU MOFYT NPUBOAUTL K MHIMOUPOBaHMIO pocTa,
YCKOPEHUIO CTapeHWs, HapyLUEHWIO WHAWBWUAYANIbHOTO PasBUTUR N M3-
MeHeHuio reHodoHaa opraHu3mos. K seulectsam, obnagaoimm kansLe-
POTreHHbLIMY CBOWCTBaMW, OTHOCATCSA X/IOPUPOBaHHbIe anudartnyeckne
yrnesoaopoabl, BUHUNXNOPUA 1, 0coBeHHO, MONUUUKNMYECKUe apomaTu-
yeckue yrnesogopoas!t (MAY).

MakcumansHoe konuuectso [MAY B COBpEeMEHHbIX AaHHbIX Ocaakax
MwupoBoro okeaHna (bonee 100 MKr/km maccel Cyxoro BetlecTBa) obHa-
PY>XEHO B TEKTOHWYECKM aKTUBHbIX 30HaX, NOABEPXEHHbIM rnybuHHO-
My TepMu4eckoMy Bo3AencTBuio. OCHOBHbIE aHTPOMNOreHHLIE UCTOYMHK-
ku MAY B okpyxalouien cpeae - 3To NpoNyu3 opraHNYecKnx BEWEeCTs nNpu
CXWUraHuM pasnuyHbLIX Marepuanos, ApPeBeCUHbl U Tonnuea. A Linakax
NPOMBILLNEHHOIO NPOV3BOACTBA NPUCYTCTBYIOT pasHoobpa3Hbie opraHn-
Yeckue BellecTBa U COeaUHEHUS TAXeNbIX MeTannos. BeiTosow mycop B
cpeaHeM coaepxuT (Ha maccy cyxoro Beujectsa) 32-40% opraHnyeckux
BewecTs; 0,56% asota; 0,44% dcocoopa; 0,155% uuHka; 0,085% ceuH-
ua; 0,001% ptytu; 0,001% kagmus.

Taxenble Metannbl. Tskenble MeTannbl (PTyTb, CBUHEL, Kaamui,
LUMHK, MeAb, MbILUbSK) OTHOCATCK K YACINY PacfpOCTPaHEHHbIX U BECbMa
TOKCUYHBIX 3arpssHsiiomx Belects. OHW LIMPOKO NPUMEHSIIOTCA B pa3-
NUYHBIX NPOMBbILLNEHHbLIX NPOVU3BOACTBAX, NO3TOMY, HECMOTPSA Ha OYUCT-
Hble MEPONPUSTUS, COAEPXAHUE COEANHEHUI TSXKENbIX METANIOs8 B Npo-
MBILLNEHHbIX CTOYHbIX BoAAX A0BONBHO BbICOKOE. bonbluve macchl 3TUX
COoEeAVHEeHU NOCTyNaloT B okeaH yepes arMocdepy. Ana BoaHbIx Guoue-
Ho30B Haubonee onacHbl: PTyTh, CBUHEL U KagMUA. PTyTb nepeHocuTCs
BOAOW C MaTepUKOBbLIM CTOKOM W Yepes aTtmocdepy.

Mpu BbIBETPMBaHUKM OCAA0YHbIX Y U3MENYEHHLIX NOPOA €XEroAHO Bbl-
aensietca 3,5 ToIC.T pTYyTU. B cocTaBe aTMOCKEPHON NbinNu COAEPXUT-
Cst OKONO 12 ThIC. T PTYTH, NPUYEM 3HaUUTENbHAas 4acTb - @HTPOMNOreHHO-
ro npoucxoxgaenus. OKono NoNoBMHLI FOAO0BOIG NPOMBILLNEHHOIO NPOU3-
BoAcTBa aToro metanna (910 Teic. T/roa) pasnuyHbIMU NYTAMU nonapa-
eT B okeaH. B painoHax, 3arpasHsieMblX NPOMbILNEHHbIMUA BOAAMU, KOH-
LUEHTPaUWsA PTYTU B pacTsope W B3BECAX CUNbHO NoBbiwaetcs. [pn atom
HeKoTopble BakTepun NEpeBOASRT XNopvabl B BbICOKOTOKCUYHBIA METUN
pTYThb.

3apaxeHusi MOPENPOAYKTOB HEOAHOKPATHO NMPUBOAUNO K PTYTHOMY
OTPaBNEeHNIo NPUBPEXHOro HaceneHus.

K 1977 roay HacuuTbiBanochk 2800 xepts 6oneszHn MuHomara, npuun-
HOI KOTOPOW NOCNYXWUNK OTXOAbI NPEANPUSTUIA NO NPOU3BOACTBY XMOp-
BUHMNA U aueTansaernaa, Ha KOTopbiX B KayecTse Karanusaropa uc-
nonb3oBanack xfaopucrtas pTyTb. HegocTtaTouHO OuMUieHHble CTOYHbIE
BOAb! NPEANPUATKIA NOCTynanu B 3anue MuHomMara. CBUHeY - TUNUYHLIA
PacCesiHHbIA 3NEMEHT, COAEPXALLMICA BO BCEX KOMMNOHEHTaX OKpYXato-
et cpeabl: B TOPHbIX NOpoAaXx, NoYse, NPUPOAHLIX Boaax, aTmocdepe,
XMBbIX opraHn3amax. HakoHel|, CBUMHel aKTMBHO PacCenBaeTCs! B OKpyXa-
IOLLYIO Cpeay B NpoLecce XO3sIMCTBEHHON AEATENLHOCTY Yenoseka.

OT0 BbIGPOCH! C NPOMBbILLNEHRLIMU ¥ ObITOBLIMU CTOKaMU, C AbIMOM U
NbINbIO NPOMBILLNEHHbIX NPEANPUATUNA, C BbIXNONHLIMU rasamu gsurare-
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el BHYTPEHHEro cropanus. MUrpaunMoHHbI NOTOK CBUHLA C KOHTUHEHTa
B OKeaH WAET He TOMbKO C PEYHbIMU CTOKaMU, HO U Yepe3 aTMocdepy. C
KOHTUHEHTaNbHOW NbINbIO okeaH nonyyaeT 20-30 T cauHua B rog,.

Tennosoe 3arps3HeHne. TennoBoe 3arpsisHeHue NoBepxHOCTY Bogoe-
MOB 1 NpUBGpPEeXHbIX MOPCKUX aKBAaTOPWUIA BO3HUKAET B pe3ynstarte cbpoca
HarpeTbiX CTOYHbIX BOA 3NEKTPOCTAHUUSIMU U HEKOTOPLIMU NPOMbILLNEH-
HbIMWU nNpou3sBoacTeaMu. COPOC HarpeTbiX BOA BO MHOFUX Ciyyasx oby-
cnaBsrnuBaeT NOBbILWEHUE TEMNEPaTypbl BOAbLI B BogOEMax Ha 6-8 rpaay-
cos llenbcusa. Mnouwiane nateH HarpeTbix BoA B NpUBpEeXHbiX panoHax
MoXeT gocturatb 30 KB. KM.

Bonee ycroiuuBas TemnepaTypHas crpatudukauus npensTcTByeT
BOA00OMEHY NOBEPXHOCTHLIM U AOHHBLIM CrosiM. PacTBOpUMOCTb KMUCNO-
poAa yMmeHblaeTcs, a notpebnenne ero Bo3pacraeT, NOCKOmMbKY C po-
CTOM TeMnepaTypbl YCUNMBAETCR aKTUBHOCTb a3pobHbix BakTepui, pas-
naraiLux opraHuyeckoe BewWwecTso. Ycunuesaercs BuaoBoe pasHoobpa-
3vie DUTONNAHKTOHA U BCcel nopbl BOAOPOCNEen.

Ha ocHoBaHuu 0606uieHna maTepuana MOXHO caenaTth BbIBOA, YTO
3dhpeKkTbl aHTPONOreHHOro BO3AEWCTBUS HA BOAHO-NOYBEHHYIO cpeay
NPOABNAIOTCA Ha UHAMBMAYANBHOM U NONYNSALUOHHO-BUOLEROTUYECKOM
YPOBHSX, U ANUTENbHOE AENCTBUE 3arpA3HAIOLMX BELLECTB NPUBOAUT K
YNPOLYEHUIO SKOCUCTEMbI U YMEHBLUEHUIO UX NPOAYKTUBHOCTU, U UX HWU3-
KAM 3KONOTU4ECKUM KayeCTBOM.

BbiweykasaHHble BUAbl 3arpsisHEHUA BEAYT K YXYAWEHUIO aKonoruve-
ckow cutyauyuu B Buocdepe u kak cneacTBUe - 3KONOTMYEeCcKne KaTtocTo-
podbl.

KONOrM4EeCKUn Kpu3nc npu _cpebl - 3TO COBOKYMHOCTb Npwu-
POOHbBIX ¥ @HTPOMOIEHHO ONACHbLIX ABMNEHWN, OTPULATENbHO BNUSIOLMX
Ha NpoLIeCC XN3HEeAERTENbHOCTU XUBbIX OPraHn3MOB, B TOM YMCNE U Ye-
noeeka. B aTom npouecce npoucxoauT nameHeHnne yHOaMeEHTanbHbIX
KPYyroBOpOTOB XWBbIX BELLECTB B NPUPOAE, KOTOPbIE BbI3bIBAIOT U3MEHE-
HUSi 1 gerpagaumio NnpupoaHoOM cpeabl, ycyrybnss akonoruyeckyio cutya-
L0, ABMASCH NPUYMHON BO3PACTaHUA 3KONOMMYeCcKoro Kpusmnca.

He ans koro He cekper, YTO COCTOsiIHWE NMpUpOAbl U ee pecypcos, a
Takxe oKpyxarowas yenoseka cpeaa Ha tepputopun CHIC n B uenom 8
MUPE XapaKTepuayeTcs o4eHb KpUTUYecku. B HacTosee BpeMs K 9KONo-
rmyecku HebnaronpuATHLIM paioHam Hanpumep oTHocsATca Apan u Mpu-
apanse, lNpukacnui, Konbckui nonyoctpos, Hosasi 3emna, Hopuneck,
pavioHbl Jlagoxckoro, OHexckoro u bankanbckoro osep, a Tak e MHO-
rve apyrve.

AHanu3 npu4uH 060CTPEHUA IKONOrMYECKOW CUTyauuu NnokasblBaer,
YTO Ha pa3pyLUeHWe paBHOBECUS U YCTOWYMBOCTU Npupoabl “pabotatoT”
BHYTPEeHHUE (haKTOpbl - UHTEHCUBHBLIN XapaKTep 3KOHOMUKU U 0CObeH-
Ho BecnnaTHoe Norb30BaHWE NPUPOAHLIMK pecypcamin, GeCKOHTPOnb-
HOCTb UX AoBbIBaHUsA B pesynsTaTe o4eHb cnaboro 3KkoNnormyeckoro 3a-
KOHOAATenbCTBa, a Takxe OTCYTCTBUSI 3KONOTO-3KOHOMUYECKUX CBA3EN
Mexay BeaoMcTeamun. Bee aTu chakTopbl NPUBENN K PasBUTUIO KPYMHbIX
NPOMBIWNEHHbLIX NPEANPUSTUIA C KOMOCcanbHbIM noTpebnexHvem pecyp-
COB, @ NpUpoOAa nNpespaTUNach B 3KONOrMYECKOK kononuo. Haa paBHo-
BECMEM U YCTONYMUBOCTBIO NPUPOALI U €€ pecypcamu HaBuc “AamoKIoB
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mey” - 3arpasHeHne atMocdepsl, NOYBbI, BOAbI M pa3pywenue Guonorun-
yecknx oHA0B Brocdepbt. 3TO BUAHO HA NpuMepe UCTOYHKUKA 3arpas-
HeHus BaccenHa p. AxaHrapaH Bolbpocamut AT MK v Apyrux npomsiuineH-
HbIX NPEANPUATUIA M. Anmanslk, AHrpeH (puc.18).

Hcrounnkwy anypuinenn 2 p. Axnnpapany
A GYTH MUIDARNIK JACPHINAIGIUNE JICHCITTOE

MCTOMMNMKH 1 OCHORNLIC PICMCHTLE
UPAIHAIOUINC IDNPOINYIO CDEAY

3arpaIncHIAa aTMOCGCpHOTO BO31yNa

! 1! +

Ocenanne 3rpsHRIOIHY Cyxoe ocenatine Cyxoe 11 xnaxoe
A BAMPAARIOUMX BEINECTR OCTRAHNC AT PATHAIOWNX
Ha TOBEPXHOCTH 3eMan 118 ITOBCPXHOCTL 3EMAN REUECTE HA BOQOCM

333 PRIUCHIN CCTCCTRCHHBLIX ¥ HCKYCCTRCHHLIX Haxkonneune sarpuaMsionmx
IKOCHCTEM BCIHCCTH R OIS M 11X MUIPRLIHH

!

DRTOMNTAHKTOH
TIaKONACHNMC 11 METPAIIIK AP IHAIOUIHX
RCIIECTB B NIOYBCHNON cpeac

3oonsannron

HakonaeKise 1t MHCPAIKIH a1 PRIHTIOUBIX Mex 6
WICMCHTOS MO PACTCHINE 11 HAKOILACHIIR 11X CARHC puibe
B upoaykunax dngromacee

l Cpeatie puGur
Mutrpanus BPe,HBIX RCIICCTE B OPIAINIM
CCABLXOS. IKUBOTHMX Hposuicaosue puGi
l Haxonaeuue » Tenc
Murpanis JarpasHAIONUIX BCUICCTE

e

Hakoniacne & 7e¢ Meioncka, BAsioe n yxyuncnne eio 3;10POHLY.

|

M patni spe vinX BSUICCTR C© BOAOH K HX RONBANKE B P. Cupaapust s
PPOHCXONKICHUC HIMCHTIHIHR §a IKOIOIO - CAUMTAPHOIL COCTOANKUR

Puc.18, UcTouHuKM 3arpsisHeHuns GaccenHa p. AxaHrapaH v nytu
MUrpaLvM 3arpA3HAOWNX INEMEHTOB

MCTOYHMKN OCHOBHbIX 3NEMEHTOB, 3arpasHsIlOLLIMX NPUPOARYIO Cpeay:

- OcepaHune 3arpasHAIOLMX BEUIECTB C 0CaaKaMu Ha NoBepxHOCTK
3emnu ‘

- Cyxoe oceaatve 3arpasHsiolLMX BELIECTB HAa NOBEPXHOCTL 3eMnu

- Cyxoe v xuakoe ocefaHve 3arpasHaoLmMX BeLIeCTB Ha Bogoemax

- 3arpA3HeHne eCTECTBEHHbIX U UCKYCCTBEHHbIX 3KOCUCTEM

Murpaums 3arpasHsIoLNX BELLECTB:

- Hakonnexue v murpaums 3arpasHaIoLNX SNEMEHTOB Ha PACTEHNA 1
HaKOMNNEHUs X B NPOAYKLMUAX UTOMACCh!

- Hakonnenue 3arpasHaowyx BewecTs B BOAE M WX MUrpaumna §

- Hakonnenve u murpauus 3arpssHaiolmx BeWECTB B MOYBEHHOW
cpeae

- Murpauusi BpeaHbix BeWecTs B OpraH13max Cenbxo3. XUBOTHbIX
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- HakonneHue BpeaHbix BeUlECTB B Tene 4enoBeka, BNUAHUE U yxya-
WweHue ero 3a0poBbsi

- Murpauus BpeaHbix BEWeCTB C BOAOW U UX nonaaaHue s p. Colpaa-
pbs U NPOUCXOAALUNE U3MEHEHUR €€ 3KONOro-CaHUTapHOrO COCTOSIHUSA
(chuTONNAHKTOH, 300MNaHKTOH, Menkue pblbbl, cpeaHue pobibol, NPOMbIC-
noeble pbibbi).

M3BeCTHO, UTO B Halle# cTpaHe A06LIBAKOTCA U3 HEAP 3eMNu LEHHbIe
meTannsi - 30n0To, cepebpo, LUMHK, Xeneso, BbikauuBaeTcs HedTb 1 ras.
N3 aobeiTbix peCcypcoB BbINNABNAETCA YyryH # cranb, BbipabartbizaeT-
CS 3NEeKTPOIHEPrus, NPOM3BOAUTCSA LEMEHT U MUHEpanbHble yaobpenus,
Ha 3eMenbHbIX pecypcax BblpallBaeTCs XMonoK, NeHuua, puc u apy-
rast arponpomsbliLieHHan Npoaykums ¢ uensio obecneyeHus Gnarococro-
siHus HaceneHnns. OgHako rog U3 roaa yxyaLlaeTcs COCTOsiHue npupoa-
HOW Cpeapbl U ee XuTenen.

LLupokomacwrabHas akcnnyaTtauus Npupoabl ¥ ee pecypcos Noapbi-
BaeT NPUPOAHBIA NoTeHUMan n ob60oCTPsSET 3KONOru4eCckyo 06CTaHOBKY B
pasfiMyHbIX NPOMBILLNEHHO Pa3BUTLIX panoHax.

B 6uiBwem Coiose ¢ 1950 no 1990 ronos Aobbiua BaXHENWNX 8MA0B
MUWHEparnsHOoro Cbipes U TONNMBA yBenuMuunuce ¢ 600 MnH. T 4o 4 Mnpa.
T, a B oTBanax b6uino Hakonnewo 6onee 53 Mnpa. T pa3HoobpasHbIX OT-
X0A0B, 8 TOM Yucne 600 MNH. T ranaTtoBbix OTXOA0B (XNOPUCTLIN HaTpUi),
150 mnH. T pocdormnca, 30 MIH. T NTMPUTHLIX Orapkos, 1 MnpAa. T 30M0W-
nakoBbix oTxoaos T3C, 1,5 Mnpa. T WNakosB YepHOW N LIBETHOW meTan-
nypruun. [Nog 3TumMu otxogamu 6bN0 3aHATO Bonee 1,2 MNH. ra 3eMnu.

B 1988 roay u3 TiomeHckor obnactv u Cubupu 6sino soikadaHo 394
MIH. T HedTH, YTO COOTBETCTBYET BCen A00bIuu Ha TeppuTopun CLUA, 1
4,6 pa3a 6onblue yem B Caynosckon Apasun. OpHako “HedTsHOoN ByM”
He npespaTtun TiOMeHCKylo obnacTb B UBETYWMIA kpal, a, HaoboporT,
“Oym” ans kpasi obepHynca Tpareguei. Tak, 57 MnH. M3 HEOYNLLEHHbIX
BpeAHbIX 0TX040B cbpackiBanuch B peku u o3epa. Tonsko B 1988 roay B
TiomeHckor obnactu Bbino 3aperncTpuposaHo 698 KpynHbIX NPOPLIBOB
HedTenposoaos. ExeroaHo 8 obnacTty, BcneacTeue aBapun BolnviBaeTcs
12 MnH.T HedTH, YTO Bonblle ee rogoBoit A0OLIMU B PyMbiHUK.

M3-3a HenpaBuWnbHbIX pacHETOB CNeuManucToB HedTsiHOW “Bym” npo-
n3oLLen Heckonbko neT Hasag Ha nesom Gepery p. Coipaapbs B pano-
He Munrbynak. Yepe3 Heckonbko aHend QOHTaH “yepHoro 3onora” npe-
kpatuncs. lNepsble HedTsHbIE cTpyu 3arps3Hunu okono 1000 ra nnogo-
POAHBIX 3eMenb U nousbl TonwmHon 15-20 cm. rasoBein daken 3arpas-
HUN aTtMmocaepy.

M3BecTHO, 4TO B pa3pyLueHUn NpUpoabl BHOCAT CTPOUTENLCTBO AOPOT
n npoknaaka Tpy6onposoaos. B pesynstarte atoro Tonbko B Cubupu no-
rybneHo 1200 peuek v rubHyT 250 pek # Thica4amu rubHyT Ux pbibbl, Ta-
KWe peakue Kak curoBble U ocetpoBoble. ExerogHo 8 3anaaHou Cubupu
B cbakenax cropatoT 12 mnpa. M® rasa, a kaxzabli haken aenaet BOKpyr
cebs 6e3xU3HEHHbIM Ha nnowaan B cpeaHem 24 ra semnu. 3a 20ner
OCBOEHUA HedpTerasoBoro Komnnekca TioMeHckon obnactu akomnorude-
ckur ywepb, HaHeceHHbIn npupoae pervoHa, coctasun 450 mnpa. py-
Bnen, a k 2005 roay ofiwas cymma yuwepba gocturna 2 TpUnNnuoHa py-
6neli. becnpepbIBHOE BblkauMBaHue rasa u HedTn U3 Heap 6e3 nonHoM
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KOMneHcauuy “nyctoT” Hen3BexHOo BLIBOAUT 3TV Heapa U3 APEBHEro Nno-
kof. Tak, B HedTetorakcke yxe Habniopatotcs Mrorovacossie 3-4 6annb-
Hble 3emneTpsiceHus (“Oxo”, 1989, Ne8,cTp. 171).

B 6nuxarime 20 neT B permoHe NporHo3npyeTcs NoBceMecTHoe ony-
CKaHue cylum, 4To npousowno netom 2005 r, rae HeCKonbKo CeneHun
Bb1nu nepecenetxbl 8 apyroe mecto (“Bectu”, 2005). Okono 100 Thic. pa-
BGOTHUKOB HehTErasoBoM NPOMBILLNEHHOCTU TPYASATCA B O4EHb CIOXHbBIX
YCMoBUAX, HE OTBEYAIOLNX HOPMAM OXpaHbl TpyAa.

B TiomeHnn, SAmanoHeHeLKOW U 3BEHKUICKOW OKpyrax TpaBMaTu3m,
3abonesanue Tybepkyne3om n aeTckas CMepTHoOCTb B 3-5 pas sbiwle no
CpaBHEHUMIO C Apyrumu pervwoHamu. Bce ato tpebyer nHeobxognmocTtu
MPUHATUA CPOYHbIX MEp N0 YNYULUEHUIO COCTORHUA NPUPOALI U ee Xu-
Tenen.

MopobHana katacTpoduyeckas cutyauus 3anagHon Cubupu Habnio-
naetcsa u B Bpasunun, ocobexHo BbIaENAETCA 30HA 3KONOTUYECKOro pu-
cka B BaccenHe p. AMa3oHku. B cBoe BpemMs TpaHCHauuOHanbHbIE KOp-
nopauuu (THK) 8 Bpasunuu nonyuunu 40 mnH. ra gns necopaspabo-
TOK, CO3Q,aHNA XUBOTHOBOAYECKUX XO3RNCTB, A06LIMM NONE3HbIX UCKona-
eMbIX, CTpoUTeNnbLCTBa Aopor U 3a 15 neT 6biNK BbIOKEHbI NECHble Mac-
CVBbi, paBHble No nfowaan Nranum, a opraHmyeckue oTXoAbl XUBOTHO-
BoaYeckux hepm cOpachiBaloTCs HENOCPEACTBEHHO B PEKY; XMMUYECKue
ynobpeHus n necTuuuabl CMbIBaIOTCA € NOMER NBHEBLIMY NOTOKaMU, KO-
TOpbie ycTpemnsoTes B rnybb AMa3soHku.

HanpsixeHnHas akonornyeckas obcraHoBka HabnoaaTcs BO MHOIMUX
ropoaax bBpasunuu. Tak, Hanpumep, 8 Can-layno pacnonoxexo 6onee
25000 npomblluneHHbiX npeanpusaTuii. B cBasu, ¢ aTuMm B ropoae B Te-
yeHue 205-270 aHei 0OBABNAIOT TpeBOry B ¢BA3M ¢ obpa3osaHuem ry-
CTOro ra3oBOro CMOra - BO3ayxa, 3arpsisHeHHOro BbIXIONamun U BpeaHbl-
Mu BbIGpocamu rasos B atmocdepy. B ropoage Kybotao - cpeaHun ypo-
BEHb KOHUEHTpauuun 3arpsisHeHuin atmocdepsl B 100 pa3s Bblle, 4eM B
Can-flayno.

30 ner Hasag amepukaHckasi kopnopauvs “OkcupaenTtan [letpone-
ym” ¢ BegomcTeamu 6biBuiero Cotwsa cosgany 3aBoabl No NPOU3BOACTBY
Xugkoro ammuaka. OanH 3aBoA PacnonoXeH B HECKONbKUX KUITOMETpax
ot ropoaa Oaeccel. Yepes 10 neT nocne nocTpoiku 3aBoaa HabnoaaloT-
Cst NOBbILLEHHbIE KOHUEHTPaLMK aMmmuaka B atmocdepe. 3asopa exeroa-
HO BbiBpacbiaeT B atmocdepy 6onee 5000 T ammuaka ¢ nbinbio kapba-
Muaa. )

B pesynbTaTte co3aaHua COBMECTHbIX NpeanpusTUiA B TioMeHCKon 06-
nactv, B panoHax TeHrnb u Oaeccbl BO3HWKNA 3Konoruyecky Hebnaro-
NPUATHAA CUTyauusi Ha OCHOBaHUU XMMUYECKOTO U HedTEXMMUYECKOTO
NpPOV3BOACTBA, KOTOPbIe MOCTOSIHHO 3arpsi3HAOT U OTPaBNAIOT atmocde-
Py, BOAOEMbI U NOYBY, HAHOCAT HENONpasuMbIA yulepb npupoaHoh cpe-
Ae. Jaxe Hoseviwee 060pyi0BaHUE He rapaHTUPYET OXpaHy Cpeabl Xu3-
HU. Tak, ACTpaxaHCKmKiA ra3oBbli KOMNNEKC B atMocdepy BuibpackiBaeTr
CBbile 1 MIMH. T TOKCUYHBIX XMMUYECKMX BeuwjecTs, uTo Bonee 10 pas
npesbillaeT NPoeKTHbIE BENUUUHLI Bbibpocos.

Bo spemsi BoeTHamckoM BOMHBbI aMepUKaHLibi pacnbinanu ¢ caMmone-
TOB OYE€Hb A0BUTOE BELLECTBO Haj OrpOMHOW Tepputopuen BoeTHama.
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B pesynstate atoro Honee 1 MNH. ra neca BbICOXIU, NIOAU, XKUBOTHbIE
Tpasunuck, ymupanu. Beicoxwme neca moryT B0306HOBUTL CBOE pasBu-
Tue Tonbko Yyepes 100-150 ner.

C 1970 ropoe CLUA exeroaHo 3kcnopTuposan B passBuBaloLme cTpa-
Hbl Bonee 150 MIH. T AA0XUMUKATOB, UCNONb30BAHWUE KOTOPbLIX HA Teppw-
Topuu CLUA 6bino 3anpelyeHo. K s4oxumMukaTtaM OTHOCUNUCE NecTuum-
Aasl, kak [T, xnopuaax, anbApuvH, AWNbAPUH, 2,4 -[1, 2,4,5-T, kenoH, ren-
Taxsiop, MUpPEKC, MUHAAH, 3HAPWH U Ap.

Mo paHHbiM BO3, B pesynbrate pacnpocTpaHeHus A40XMMUKaToB
exeroaHo otpasnsnuce 0,5 -1 MnH. Yenoeek U ymupanu 7-10 Toic. B pe-
3ynbTare BO3HUKAIOT Takue 3aboneBaHus, kak 6ecnnogue, obpasosaHue
BpPOXAEHHbIX AedEKTOB, pak, HeBpo3. Tak, B 1974 roay cpeau ronogato-
wmx B Mpake ymepnu 6onee 6 TbiC. YenoBEK OT UCNONL3OBAHUSA NILEHU-
Ubl U PXM, CEMeHa KoTopbIx Bbinv obpaborakbl METUNOBON PTYTLIO.

B Asun, Adpuke un llatuHckon Amepuke 6biny WKMPOKO UCMONb30BaHbI
pa3nuyHble AA0XUMMUKATbI ANA ONbINEHUA PUCOBLIX nonel. CunbHoaen-
CTByIOLUME NpenapaTbl NPUHECNU HACTOSLLUE 3KONOTNYECKUE KaTacTpo-
b1, BGbina oTpasneHa CenbckoX03ANCTBEHHAA NPOAYKUMS -pyC, TOMATbI,
a NPoAYKUUS XXMBOTHOIO NPOUCXOXAEHUA ThiCAYaMu TOHH Bbina Bo3Bpa-
weHa B CLLIA. B pesynbrarte Bo3Hukna npobnemMa oTkasa oT 3aKynku sao-
XMMUKaTOB y Takux noctaswukos kak CUIA u ctpaHbl BoctouHon Espo-
nel (OPT).

Hu ans koro He cekpeT, 4To B nepuopg rocnoacrea bGwiswiero Coto-
3a Y3bekucraHn 6oporncs 3aBoeBaTtb pybex no cbopy 16 MnH. T xnonka-
ceipua. OcoberHHo 1980-1990 rr. 8 cenbCKOM X03IUCTBE LUMPOKO NpuMe-
HANUCHL pasnu4YHbLIE XMopopraHu4eckue U GocopopraHMyeckne O4eHb
CUNbHbIE RA0XMMUKATBI (NnecTuumAabl), repbulnabt, pyHriMumuab! u ap.

[ns yHUYTOXEHMA BpeaHbIX HACEKOMbBIX U COPHBIX pacTeHuit Ha 1 ra
obpabarTbiBaeMbix 3eMenb AOMKHLI Obinu NpuMeHaTb 11 r/ra, a Ha ca-
Mom aene Ha 1 ra 6binv npumeHersbl A0 54 kr/ra, B cpegHem no Yabeku-
cTaHy 48 kr/ra. B ato spems 06paboTky nonew npoussoaunu nyTem onbl-
NeHus camoneTom Hacenenust 6€3 BCAKOM 3aLUUTbI, U HA OAMH PYKOBOAU-
Tenb Colo3a He ayMan o 3arpsA3sHEHUU NpUpoabl U ee xuTensx. [lecaTku
TbICAY TPY)XXEHWKOB XNOMNKOBbIX Nnonew 3abonesanu, ymupanu. A um cra-
BUNW €AMHCTBEHHLIA QUarHo3 - AU3eHTepus.

[NocneacTBUA NPUMEHEHWUA SAOXUMUKATOB OOHapyXXWBaeTcs v B Ha-
crosiujee Bpems. Tak, B HacToswee BpemMsi Haubonee 3arpsa3HEHHbIMU
OOT sensaoTca noyBbl PepraHckon obnactv, rae cpefHuiA ypoBeHb B
npeaenax 4,8-6,3 MAK. B nousax xo3sancTea “Hypobaa” AnTbiapbIKCKOro
pavioHa cocTtaensier 21,4 NAK. Ha Tepputopuy GonblWMHCTBA cenbxo3a-
3pOApPOMOB yPOBEHb 3arpsasHeHuns B npeaenax 5-20 MNAK.

OueHb BbICOKME YPOBHU 3arpA3HEHUS NOYBLI HABNIOAAITCS B XO3AW-
cteax: “Kapacy”(AHropckun paioH) - 106 MAK, “Camapkana” (Mactap-
ramckuin panoH) - 153, “YsbekuctoH” (KymrypraHckui pamnoH) - 292,3
MNAK, a B xo3sitictee uM. TypaeBa ([MacTapramckuid panoH) - 373 MAK
(*HauvioHanbHbIM fokNaa O COCTOSIHUM OKpyXaloled NpupoaHon cpe-
Abl U CNONb30BaHUK NPUPOAHLIX pecypcos B Pecnybnuke Y3bekuctan”,
2002, cTp. 77). Kpome TOro, Ha TeppUTOpUN OTAENbHBIX XO3SINCTB 40 CUX
nop xpanutca 6onee 10 TbiC. T o4EeHb AA0BUTLIX NeCTUUMAOB. HukTo He
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3HaeT Kak u3basuTbCs OT HMX. Hu Ans KOro He cexper, YTo Cenbxo3 npo-
AyKUuMs, BbipalleHHan B yKa3aHHbIX pakoHax 3KONOruvecku onacHa Ans
300pOBbs Yenoseka. C Apyroit CTOPOHbI, yXyAUEeHWe 3KoNorn4ecKoro co-
CTOSIHUA 3eMENbHBIX PECYPCOB pe3ynbraT NoNUTUKK 3KONOTUYECKOW KO-
NOHU3auUnn He Tonbko Y3bekucraua, Ho U apyrnx Colo3Hbix pecnybnuk
TOro BpEMEHW.

maBHoOM 3agaden pykosogutenen Cotosa 6bin nnaH no aobbive 3ono-
Ta, Xfonka, rasa, HeTu U Apyrux pecypcos, He yAensis JOMKHOMO BHU-
MaHusa 6e30NacHOCTU ¥ 340POBbIO HACENEHUA B 3TUX panoHax.

Ha TteppuTopun beiBiero Cotosa obpasosarnock okono 300 apeanos ¢
HebnaronpusTHON 3KONMOrMYeCcKon cutyaumen ¢ nnowaabto 3,7-4 MNH. kM2
(nnun 18%) Tepputopwi, rae npoxusanu Gonee 20% Hacenenns Cotosa.

O6 onacHocTu nuTaxus. B HacToswee BpeMA LWMPOKO pacnpocTpaHe-
Hbl 3aKycouHlbie “MakaoHanbAac”, Tam KOpMAT BbICTPO, HEAOPOro W ChiT-
Ho. Mpepnaras “xoT-goru” u “rambyprepsl”, Ho, No MHeHnio amepukan-
CKUX MEAVWKOB, MPOAYKT NUTaHus oT “MakaoHanbAc” BbICOKOKaNopwi-
HbIN, C COAEPXaHWEM XonecTepuHa, He cbanaHcnpoBaHHOE NO UHrpeau-
eHTam. PerynsipHoe nx ynotpebnexue Bbi3biBaeT 6onesHn cepaua, oxu-
peHue u guaber, a Takke yBenuumBaeT puck 3aboneBanuns pakom.

Bbiswnin Colo3 3aknuun cornalieHne ¢ amepvkaHuamm no npows-
BoACTBY HanuTka “‘llencu-kona”. CTOMMOCTb CAENKM acTPOHOMMUYECKast
- 3 Mnpa. ponnapos. Ho, No MHeHMWIO cneunanvucToB, nNencu-kona sAens-
€TCA HaNUTKOM, HapywaoowmmM obMeH BelllecTs, paspywatomm 3ybsbl,
npeppacnonaraowum k anabety. B nocnegHee speMs BO3HUKNO Cepbes-
HOE OTHOLEeHUe Noaen Ha 3anage Kk CBoemy 3A0pOBbI0 U BepyTcs pabo-
Thbl MO BbITECHEHMWIO C PbIHKa NUTaHNS HefoOpPOKaYeCTBEHHbIX 1eKapcTs,
NpoayKTOB , ankoronbHbIX u 6esankoronbHbix HanuTkos. MpuctanbHoe
BHVUMaHMWE yAEnsieTcs MNULLEBbIM NPOAYKTaM C ANUTENbHbIMKU CpoXxamm
XpaHeHUs1, AETCKOMY MUTAHUIO, T.K. N0 MHEHMUIO YYEHbIX OHKU MOTYT HaHe-
CTu HanbonbLLWiA Bpea U3-3a COAEPKAHMS KOHCEPBAHTOB U APYIUX XUMU-
yeckux Ao6aBOK, ynyuLlatoLLmUxX BKYC NPOAYKTa.

QOnacHble TOKCU4ECKINE OTXOAbL

ExxerogHo B Mupe obpasyertca okono 450-500 MnH. TbIC.T NPOMbILLI-
NEHHO onacHbIX OTX0A0B. Tonbko B nepeo# nonoewHe 80-x rofos 3a
npepenamy 3anagHOEBPONEWCKUX CTpaH €XerogHo BbiBO3unuch Go-
nee 2 MNH. T onacHbix oTxogos. Monyyatenu onacHblx 0TxoAos ¢ 3ana-
na - Mekcuka, ApreHTuHa, Bpasunus, Ypyreai, Mantu, Manana, Mapokko,
IBuHen, MBuHes-bucay u ap. ctpanbl. OgHako 3a 1986-1987 roabt ena-
CTU pa3BUBAKOLLUXCA CTPaH OTBEpPINM nocTaeky ¢ 3anaga 17,5 MnH. T oT-
xopos.. Tak, B utoHe 1988 roaga Hurepusa obHapyxuna Ha cBoen TeppuTo-
pun 6onee 2000 T kpailHe onacHbIX OTXOA0B, KOTOpble Bbinu AocTasne-
Hbl HeneranbHo n3 itanun. 3Ta cTpaHa BoiHyXaeHa 6bina u3bsaTh U A0-
cTaBuTh 06paTHO CBOU ONacHble OTXOAbI.

MN3BecTHo, 4TO pagnoakTuBHbIe oTxoAbl ObiBwero Colo3a 3axopoHe-
Hbl B pa3nuuHbIX pernoHax Poccum - Hosaa 3emns, Benoe mope, Yens-
6uHcke, a Takke B HaccerHe p. Manny-Cyy B KbipreisctaHe, umerotca
TaK Xe MOrUNbLHUKY U Ha TeppuTopuk YabekuctaHa. HecmoTps Ha MHOro-
YUCMNEHHBIE NPOTHO3bl O Pa3BUTWUU NPOMbILLNIEHHOCTH Ha OCHOBaHWUMN HO-
BON 6E€30TXOAHOW TEXHONOrMU, CoKpaTUTL 0BbEMBI 3KONOFMYECKn onac-
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Hbix oTxozo8 Ao 2000 roga v B nocneayolem He yaanocb. AHTU 3KONo-
rmyeckas CyLHOCTb NONIUTUKN pECYPCHOW KONOHUM NO OTHOLLIEHWUIO K NpU-
poae He U3baBun Hally XWU3Hb OT OMNACHbIX SAOBUTBIX OTXOA0B.

[anbHenlwee yckopeHue TeMnoB Hay4HO-TEXHUYECKOrO Nporpecca eeger
K paspyweHuio U cokpallernio Buoakonormdeckux npoueccoB B Buocdepe,
n ByayT pacTu rpyabl TOKCMHECKUX OTXOQ0B, ONAaCHbIX AN XKU3HWU YeroBeka,
yTo Tpebyer B ByayuieM ycunuTb TpeboBaHUA 1 CTaHAAPTLI, onNpeaensioume
3KONorMyeckue, CaHUTapHble, MeaMKo-Buonormyecke 1 XuMmM4eckue Hopmbl
BCEX BUAOB NPOMBILLINTEHHOTO U CENbCKOXO3SINCTBEHHOIO NPOU3BOACTBA TOBA-
pos. [1ns aToro TpebytoTca cneayowme 3almTHbIE MepbI:

1) HeobxoaMMO CO3aaTb MeCTHble, pecnybriukaHckue u Mexrocyaap-
CTBEHHbIE CryX6bi, KOTOPbIE 3aHUMaNUChL Obl 3KONOTMYECKO 3KCNepTU-
30/ MECTHBIX ¥ 3aKynaeMmbix € Apyrux CTpaH TOBapoB (NPOAOBONBLCTBUS,
XMMUKATOB, MAaLLUH, 0DOPYAOBaHUA M TEXHOMOIMMU U T.4.) C LUenblo npo-
BEPKU 3KONOrUYECKOro Ka4ecTsa,

2) HYXHbl KBanu@UUUpOBaHHbLIE IKCMEPTBLI-3KONOMM NO BOMNpocam
OoXpaHbl OKpyXatoLLel cpeabi;

3) HeobxoguMMO ykpenneHue TaMOXeHHbIX cnyx0 c 3akonoramu-
MeauKamu, co cneunanbHbiM UHBEHTapEM U o6opyaoBaHueM ans npe-
AOTBpPALLEHUSA IKONOTrMYeckorn KoHTpabaHabl (HAPKOTUKU, TOKCUYHbIE 1
paaAnoaKTUBHbIE BELLECTBA, HEKA4YEeCTBEHHbIE NPOAYKTbI NUTAHUS);

4) ponxeH BbiTb OTKPLIT AOCTYN K MHOPMALUN O COBPEMEHHOM CO-
CTOSIHUU OKpYXatoLLen Cpefibl U Pa3NUUHbIX Mepax no eé€ ynyuvleHuto
WHdopmauus gonxHa GbiTb KOMMETEHTHON U NPeAoCTaBNsATLCS BCEM 3a-
WHTEpPEeCOBaHHbLIM NULaM, KaK CneyuanucTaM, Tak U aKkTUBHBLIM 3awuT-
Hukam OC.

5) HeobxoaMMO BBEAEHUE IOPUANYECKOW OTBETCTBEHHOCTU ANA NULL 1
npeanpuaTAA, opraHn3auuit, KOTOPble NPUYACTHLI K HApYLWEHUIO 3KONo-
TMYECKOro paBHOBECUSA NPUPOAHON Cpeabl U ee pecypcoB, cnocobeTayto-
WKX 3arpsasHeHuio atmocdepsl, BoAbl, NoYBbLI U ucTpebnsowmnx buopas-
HooBpasue, B pesynsrarte Boibpoca B NpUpoaHyo cpeay ra3oobpasHbix,
XUAKUX U TBEPABIX TOKCUYHBIX U PaANOaAKTUBHbLIX OTXOA0B.

6) Heobxoauma koopavHAUMSA FOCYAAPCTBEHHLIX U OOLECTBEHHbIX
CMN AN NPEefOTBPALLEHUN KONOTMYECKOW KOMOHU3auuu npupoabl, #
€€ pecypcoB C Uenblo COXpPaHEHUN YCTOWYMUBOIO pa3suTus buocdepsl n
pasHOBECUS ee BCeX CUCTEM OT NONyNAUUK OO IKOCUCTEM.

7) opraHu3oBaTb KpaTKOBPEMEHHbIE U AOMTOCPOYHbIE CUCTEMBI MPO-
rHO3UPOBaAHUS O COCTOSHWUM NPUPOAHON cpeabl U 006 M3MEHEHUAX ee
OCHOBHbIX €CTeCTBEHHbIX U aHTPONOreHHbIX hakTOpoB, U UX CTENEHNX
BMUSAAHUA Ha Opraku3mMel, 8 TOM YUCNe YenoBeka.

MABA 20.

SKONOIMMMYECKUE ONACHOCTU ECTECTBEHHbLIX TEO®U3NYE-
CKUX U KOCMUYECKUX ®PAKTOPOB HA XXWUBBLIE OPFTAHU3MbI

U3secTHO, 4TO 3emnsi npeacTasnsieT coBGo OrPOMHBIA MarHuT, ocb
KOTOPOro NeXUT OTHOCUTENbHO BNIN3KO K OCK BpalleHus nnaHeTbl. Mar-
HUTHbIE CUNOBbLIE NUHUW OKPYXalOT 3eMHOI Lap, o6pa3ys BOKpYr Hero
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obwmeky -marHuToccepy, 3awmialoLlyto Hac oT conHeuHoro seTpa. OT-
AenbHble YacTuLbl CONHEYHOW NNa3mbl ¢ GoNbLLIOK 3HEpruen focTuraoT
buocdepsl.

Mpu BLICOKOW COMHEYHON aKTUBHOCTW, Koraa K 3emne noaxoaat oco-
60 BbICOKOIHEPreTUYecKUe YacTulbl, BOZHMKAKT MarHuTHble Bypu, no-
MaloLme CTPOWHYI0 CTPYKTYPY MarHutocdepsi.

K noBepxHocTH 3emMnu NoaxoAsT pasnuuHbie BUAb! KOCMUYECKUX 1
0c0oBEeHHO CONHEYHbIX NOTOKOB BEWECTB U 3HEPIUKN - 3TO BUAUMDINA CBeET,
Tenno.ble HdPakpacHble Ny4n, yreTpadnonetosble U paavoakTUBHbIE,
KOPOTKOBOIMHOBbIE U PEHTrEHOBCKWE U3NydYeHus. bonbwasa nx vyacTs 3a-
AepXuBaeTcs B Cnosx atMocdepbl U B NPOCTPAHCTBE - 030HOChepe.

20.1 BMIUAHUE TECPUNYECKUX PAKTOPOB HA OPFAHN3M

TeomaruutHoe none, obpasyloLiee 3eMHYI0 MarHuTocdepy, nNpocTu-
paeTcs Ha paccTosHue 70-80 TbiC. KM No HanpaeneHno k ConHuy # Ha
MHOTUE MUNNNOHBI KUIOMETPOB B NPOTUBONONOXHOM HanpasneHuu.

[ns reomarHUTHOro Nons xapakTepHa HanpasnNeHHOCTb, FOMOreH-
HOCTb U HanpsikeHue. NHAYKUMSA reOMarHnTHOro NONst Ha NOBEPXHOCTH
3emnu coctaensaet NnpubnuautenbHo 5- 10-5 Tn, 1 HECKONbKO MEHAETCA
B 3aBMCUMOCTW OT reorpacuyeckon WMpoThl 1 BpeMeHu. [eoMmarHutHoe
none yaepxvBaloT 3NeKTPOHb! U NPOTOHbI (3Apa BOA0pOAaA).

leomarHuTHoe none UMeeT NEPUOANYECKUIA U CNOPAANYECKUI XapaK-
Tep, CBA3aHHbLIN C KonebaHAMN COMHEYHOW aKTUBHOCTW. Benbilwkn Ha
ConHue nopoxaatoT 6onee MOUHbIE KOPMYCKYNAPHbIE NOTOKW, YTO BO3-
MyLUaeT marHutHoe none 3emnu. 370 ABNEHUE HA3bIBAETCA MarHUTHOW
bypen.

leomarHuTHOE None, Kak U FPaBMTaUMOHHOE - BCENPOHUKAILWNA W
BCEOXBATLIBAOWNA husndeckun hakTop, KOTOpbIn Hen3bexHo okasblBa-
eT BNUAHWE Ha npouecchl, Npoucxoastue Ha 3emne U B OKpYXaowem
eé npocTtpancTee. OHO onacHo AENCTBYET Ha BCE XUBOE, B TOM YUCne w
Ha yenosexa.

B nepnop marHuWTHbIX Gypb yBENUUMBAETCA KONUYECTBO CEpAeYHO-
cocyaucTbix 3aboneBaHui: yxyawaercs coctosHue 6onbHbIX, CTpaalo-
LUUX FMNEPTOHNEN, YBENUUMBAETCS YUCNO COCYANCTBLIX KPU3NCOB, Habnto-
faeTcs NoAaBnEeHHOCTh, ObiCTPOe yTOMNeHne, ronosHbie Honu, 3amen-
naTcA GUoXxMMUYeckne peakuun B opraHuame U T.4.

Kocmuyeckne nanyyeHus npuxoanT Ha 3eMmnio 13 KOCMUYEeCKoro npo-
CTPaHCTBA U COCTOAT U3 KOPNYCKYNAPHOIO 1 3NEKTPOMArHUTHOrO KOMno-
HeHTOB. KocmMuyeckune nyum u MoHU3NpyloLLee nanyyeHne, ncnyckaemoe
NPUPOAHBLIMUA PAANOAKTUBHBIMU BEWECTBAMU, COAEpXaLLMMUCS B NoYBe
n sBoae, o6pasyioT hoHoBOE N3NyyYeHWe, K KOTOPOMY afanTUpPoOBaHa HbiHe
cyllecTeytowias buonornyeckas xmsHb. B pasnuuHbix yactax 6uocdepb!
ecTecTBeHHOe POHOBOE U3nyYeHne MOXeT pasnuyaTscs B 3-4 pasa.

BnvsiHne KOCMUYECKMX M3NyYeHWIA Ha XU3HEAEATENbHOCTb Pas3nny-
HbIX opraHnamoB 3emnu obuienpusnado. C ysenuyeHnem xpomocdep-
HOW BenbilkM Ha ConHue HabnoaaeTcs yBenuyenne Yynucna cmepten ot
MHapKTOB U MHCYNLTOB, 06OCTPEHNE CUMNTOMOB Pa3fnMyHbIX 3adonesa-
HUI 1 T.4. HabniogaeTca MaccoBoe pasmMHOXEHNE CapaH4oBbIX B TOT Ne-
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proOA, U X BbICOKAs aKTMBHOCTb B PasHbIX CTpaHax. YpOXalHOCTb MHO-
TMX CEeNbCKOXO3AWCTBEHHbIX KYNbTYp coBnagaeT ¢ 11-neTHen puTMUYHO-
CTbIO, U UWKNIaMKN CONMHEYHOW aKTUBHOCTU, U CTENEHbLI NPOHUKHOBEHUSA
CONHEYHbIX Ny4Yen Ha pacTUTeNbHbIA NOKPOB.

B nepnoa MoLHbIX XpoMocepHbIX BCMbIWEK Ha CONHUE Ao3a obny-
YeHunA 6MOTOB BpeMeHHO MOXeET Bo3pacTaTb B 50 pas. NogobHoe Habnio-
nanock 10 MuH.nocne Benbilwky 23 Hosbpsa 1956 r. B nepuog BCnbilku
NOTOKW NNasmbl, AOCTUIas MarHUTHOrO NONS 3eMnu, BbI3bIBAKOT B HEM
pe3kue CMewleHUst UNU MarHuTHble Bypu, KOTOpble OKasblBalT Hero-
CpeACTBEHHOE BO3AENCTBUE Ha XUBbIE OpPraHnu3mbl.

WoHuanpylouas paauauvsl CO3AaéTcs ranakTu4eckuM KOCMUYECKUM
N3Ny4yeHueMm, U3nyyeHnemM ConHeYHbIX BCMbILLEK, U3NyYeHUeM paavauu-
OHHOro nons 3emny.

[anakTu4eckoe KOCMUYECKOE U3Ny4YeHne COCTOUT U3 NPOTOHOB (85%),
otaeneHHbIx YacTuy (13%) u Taxénbix agep (2%). MHTEHCMBHOCTL AaH-
HOrO TUMa M3Ny4YeHWUsl YMEHbLUAETCS B NEPUOS MaKCUMyMa CONHEYHON
aKTUBHOCTH, a B Nepuoj ero MUHUMyMa - yBenuunsaetcs. B saBucumo-
cTu ot ¢asbl 11-neTHero uvkna aktueHocTy ConHua ranakTu4eckoe Koc-
MUYecKoe n3nyyeHue BapbupyeTcs.

W3anyyeHune conHeYHbIX BCMbILEK COCTOMT U3 NPOTOHOB Pa3fvyHON
3Hepruv u Hanbonbwen 40NW OTAENEHHbIX YacTul. Bo Bpems uHTeHCUB-
HOI COMHEYHOW BCNbILLKW KOCMOHABT, HaxoAAWMNCA B NYHHOM OTCeke,
MOXXET MONy4YMTb Ha KOXY rpyAHOW KNETKU A03Y UOHUIUPYHOLLEero uanyye-
Hua 3,5 -8 [x/kr, Ha rnasa - o 1,8 1 Ha kpoBeTBOpHbIe opraHbl 0,03 - 0,12
[ox/xr (CoiTHUK 1 gp., 1987).

PagvauvonHble nosca 3eMnu NnpeacTasneHbl BHYyTPEHHUM U BHELLHUM
nosicom. BHyTpeHHUIA NOSIC COCTOUT U3 BbICOKOIHEPTETUHHBLIX NPOTOHOB,
a BHELLUHUA - U3 NOTOKOB 3NEKTPOHOB W NPOTOHOB, OT AEACTBUS KOTOPbIX
Heobxoauma 3awumra. Tak, B LUeHTpe nosca npu 3awumTte 1 r/cm aniomu-
HVS 403@ MOHW3UPYIOLLEro M3nydenus coctaensiet okono 0,40 6esonacHo-
ro YPOBHS, 1 CO34al0TCA YCNoBUs Ans paboTbl YeroBeka B KOCMOCE.

HeeecomocTp - akonoruyecknin haktop. Kusks Ha 3emne Bo3HUKNA
B YCroBusAX NOCTOAHHOIO AeWCTBUA Cunbl TsHxxecTu. OpraHnamel Bcex no-
3BOHOYHBIX XUBOTHBIX U YeNoBeka COCTOAT, NPEMMYLLIECTBEHHO, U3 MAr-
KUX TKaHew, XXUAKocTu n ckeneta. NoCTORHCTBO BHYTPEHHEN Cpeabl opra-
HU3Ma, B 3HA4YMTENbHOW Mepe, 3aBUCUT OT CNOCOBHOCT ONOPHbIX CTPYK-
TYp, KOTOpble NPOTUBOCTONAT AENCTBUIO rPaBUTaLUMOHHbIX CUN.

Cuna TAXeCcTn BNUsieT Ha perynsumio BHYTPeHHeW Cpeabl OpraHus-
Ma 1 No3ToMmy HabniogaeTcs pa3BuTUE Uenoro psina yHKUMOHAMbHbIX
1 MopdonNorMyeckmx NepecTpoek B COCTOAHUU HEBECOMOCTU, Taknx Kak
4acToTa CepAEYHbIX COKpaLWeHWI U AblIXaHUS, KPOBSHOE AaBNeHue, TeM-
nepaTtypa Tena, xapaktep ABWXeHUi, pedrekTopHble peakuun U nose-
OeHue, N3MEHeHNe HEPBHOW CUCTEMbBI U T.4.

IMOTOKM HacTUY U 3NEKTPOMArHUTHLIX KBGHTOB UOHU3UPYIOLLETO U3ny-
YEHWA NPOXOART Yepe3 BELEeCTBO, KNETKY, TKaHb, OpraHu3M, NPUBOANAT K
MOHM3aLMKN 1 BO3BYXAEHWUIO COCTaBNSAOWMX UX aTOMOB U Monekyn. Wo-
HU3UpyoLEee nany4yeHue, nonagawuiee Ha 3eMno U3 kocmoca (4acTu-
Ubl, g-U3Ny4YeHUs), BOIHUKAET B pe3ynbTaTe paguoakTUBHOIO pacnaga
aTOMHbIX Saep.
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Bce ecTecTBeHHbIE paanoOHYKnNnAbl, paccesHHble B buocdepe, no re-
HeTU4YeCcKUM 1 Apyrum obmm npusHakam obbeanHAIoTCA B TPWU rpynnbi:
B NEPBYIO rPynny BXOAAT PaANOaKTUBHbBIE U30TOMNbI U3 CpefiHen YacTu ne-
puoaunueckon Tabnuubl MeHgeneesa, M xapakTepHa manas CKopocTb
pacnapa. Bropyto rpynny o6pasyloT aneMeHTbl - paAnoaKkTUBHbIA TOPUit
n ypaH. Oxu obnagatoT Becbma 6onbwnmM nepuoaom nonypacnaga. Tpe-
TbA rpynna hoOpMUPYETCA PaanoaKTMBHLIMU M30TONAMU, BO3HUKAIOLLMU
B 6uocdepe n3 ctabunbHbiX 3NEMEHTOB (TPUTHUI U YInepoAa).

20.2 AKONOMMYECKOE BNUAHUE NPUPOAHBIX NYYEN
HA OPTAHU3M

MpupoaHble nyyesble Harpy3kn OpPraHM3mMoB hOPMUPYIOTCA 3a CHET
BHELUHEro U BHYTPEeHHEero obnyyeHns nx oT eCTeCTBEHHbIX UCTOYHUKOB
MOHM3NpYyoLLEero nanyyerns. BHewHee obnyuenne 6uoHTOB NponcxoauT
TpeMs nyTsiMu: 1) KOCMUYECKUM U3NYYEHUEM; 2) U3NyYEHNEM PaanoHy-
KNngoB, paccenHHbix B Guocgepe; 3) nanyueHnem matepuanos un coopy-
XEHWIN, Co3aaHHbIX yernosekom (Oprawwes u Ap., 2005).

BbicokMiA ypoBeHb g -u3nyudeHua Habniopaercs B panoHax BbIXO-
[OB rpaHuToBbIX nopoa. Manydenue, obycnosneHHoe Hanuyvem B no-
uBe ypaHa, cooteercreyeT 1,43*10°% -2,15*10-3 A/kr, a Topus-1,43*10°
- 3,59*1013 A/kr. B aTom ypoBHe obnyyeHus Lna 380NoumMs X1BbIX opra-
HU3MOB Ha 3emne.

BHyTpeHHee obnyyeHue opraHusMoB NPOMCXOANT PaAUOHYKNNAaMU,
HakannNuealLWMMNCH B UX TKaHAX B npouecce ynoTpebneHns nurarenb-
HbiX BELLECTB M3 OKpyxallen cpeasl. [MocTynusluine paamoakTBHble
M30TONbI Y PaCTEHWN, B OCHOBHOM, OTKNaAbIBAIOTCA B PACTYLWUX opraHax
N YacTax, Y XVUBOTHbIX YCTAHAaBNWBaETCA paBHOBECUE MexXAay nocrynne-
HWEM K1 BblAENEeHNEM.

Yepes KOPHEBYIO CUCTEMY PacTEHUsi NPEUMYLLIECTBEHHO NOrNoWaoT
n30TONbI BOAOPOAA, kKanus, pybuaus, paaus, ypaHa, yepes Hag3eMHble
opraHbl - yrnepoga, pybviaus, nonouus n ap. BHyTpeHnHee obnyuexue
pacTeHuin B OCHOBHOM NPOUCXOAUT OTAENEHHBIMU- YaCTULIAMU.

BHyTpeHHee obnyuyenvie ruapobuonTos (u pbib), B OCHOBHOM, OCY-
LEeCTBNAETCA pe3epBUPOBAHHLIMU pPaAMOHYKNUAaMWU. Y mnekonuTato-
LWKX, NTUL ¥ APYrUx aspoBUOHTOB C NErOYHbIM OPraHOM, BHYTpEHHee 06-
nyyeHve NPOUCXOAUT OTNOXEHHBIMU B TKaHAX pagnoHyknuaamu u pa-
AVoHyknuaamn, cobpaHHbIMK B CNU3UCTON 060n0YKe OpraHoB AbIXaHUs.
Tak, B nérkux Yenoseka 3agepxvBaerca B cpeaHem 60% aapo3onbHbIX
4YacTuL, HeCYLWMX paavoaKkTUBHbIE NPOAYKTLI pacnaaa pafoHa u Topus.

[nsa yenoseka cpeaHsIs TkKaHeBas A03a NPOAYKTOB pacnaga paaoHa u
Topua (NpK KOHUEHTpauumn B Bo3ayxe 11,1 bk/m) pasHa 2,5* 10° Ox/kr B
roa. lornoleHHas nosa B Tene YenoBeKa OT eCTECTBEHHbIX UCTOYHUKOB
n3ny4yeHns Ha Gonbluei YacTu TeppuTopumn cylm B cpegHem okono 107
[bx/xr B rop. 70-80 % 3TON BENUUUHBLI CO3A3ET g - U3Ny4YeHUe, ocTasb-
Hoe BHyTpeHHee obnyyeHune. B pasHbix HACENEHHbIX NYHKTAX MOLWHOCTbL
[03bl U3nyyenus pasnuyaerca B 5 u bonee pas (Tab. 4). U3 tabnuusi
BUAHO, YTO NpUpOAHas NyyeBas Harpy3ka Ha XWBble OpraHu3mMbl, B TOM
yYncne Ha Yenoseka, He NOCTOAHHA U AXana3oH €€ U3MeHeHUA 3HauuTe-
NeH B pasnnyHbIX reorpaduyeckmx TouKax.
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Tabnuua 4
BeponTHan oo3a 06My4eHUs1 HEKOTOPbIX HEOTPaHUYEHHbLIX NYHKTOB
{Nepuos., 197)
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Cankr- 0 ST IS 3
Nerepbypr 10 | 097-10" |0,86- 10 2 | 0.22-10 17029
AJNTAH
VYers-Kan | 1000 ] 0,14-107° [0.13-10"] 2 T0.33-107 | 22390
Benwii Bop| 1000 | 0,14- 107" [0,13- 107} 2 | 0,33-107% | 22390
Macnopra { 1000 | 0,18-107° | 0,16-10""} 2 | 0.42-107 | 31536
Aprytr | 2500 | 0,31-10™° {0,28-10""| 2 | 0,73- 107 | 56134
KABKA3
Kasbex | 1500 |0,16-10"° ] 0,14-107"| 2 } 0,37- 107 | 28697
Nankopu | 1500 | 0,16-107 [0,14-10™( 2 | 0,37-10% | 28697
[Tuaksapn | 2000 | 0,18-107°]0,14- 101 2 | 0,48-10° | 3626
Lleit 2000 | 0,18-10" 1 0,18-10"°| 2 | 048-107" | 3626
Unmra | 2500 }0,26-107° [0,23-10™| 2 | 0,59- 107 | 46042
TSAHb-IIAHb
Kasapman | 1000 | 0,11-167° | 0.1-10™ | 2 |0,27--107%| 20498
Hlanwx | 1500 | 0,16-107'° | 0.14-10| 2 | 0.37- 107 | 28692
Cycamuip | 2000 | 0,18- 10" j0,16- 107" 0,42- 107 | 32482
Ieprauxo |3000  10,35- 1070 Jo32-10™ [2.1 {0.87- 107 | 66225
Keexentac [3000 ]0.35- 10" 0.32-10™ [21 [0.87- 107 | 66225
Yatsip-  [3500  104- 107 [037-10° [2,1 l0.10- 107 81047
Tam
1HAMMP
Hapayr-  [1500  {0,14- 100 [0,13-107 |2 [0,33- 107 | 25544
Kypran
Caursop {2500 }0,24-10"° [0,22-10T |2 [0,57- 10" | 44150
Capur-Tam [3000  [0,31-107 [0,28- 107 121 {0.76- 107 59287
Kyzapa- 13500 [0,39- 107 [035-10 [22 10.1- 10~ 76317
Comon
Mypraé {4000 {0.51-107" Jo.46-10™ {23 ]0.15- 107 | 112899

20.3 IKONOINMMYECKAA OMACHOCTbL PAAUAUUOHHOIO
®OHA U EE BNMUAHUE HA OPTAHU3M

EcTecTBeHHbIN pagnaumoHHbIin GOH TOFo unu uHoro narnawadra o6-
pa3syeTcs U3 KOCMUYECKOro U3NYYeHUst U KOHLIEHTpauuy paauoHykKnuaos
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B 6uoueHo3e. PaagnaunorHbin hoH nboin Tepputopun GyHKUMOHANBHO
CBA3aH C eé reorpan4eckuMm pacnonoXeHneM n pu3nko-XMMNYECKUMU
CBOWNCTBaMu NoOACTUNAOLEN noBepxHOCTU. B chopMmupoBaHnm pagmauyu-
OHHoro hoHa naHAawadTa y4yacTByoT BCE MOHU3MPYIOLMe haKTopbkl Cpe-
Abl, KOTOpblE PA3NUYalOTCH CTENeHb) MOHOTOHHOCTMU MX Ka4€CTBEHHOIO
1 KONMUYECTBERHOIO NPOSIBMEHUS.

Ce30HHbIE N3MEHEHWUA MHTEHCUBHOCTU J-U3Ny4YeHuUs ONpeaensioTcs
3KPaHUPYIOLUUM AENCTBMEM CHEXHOIO MOKPOBA B FOPHLIX paWoHax. Ha-
KONNEHWE CHEra 3uMON B HU3UHAX NPUBOAAT K ocnabneHunio g-n3ny4eHus
B BO3JYyXE, a8 C UCYE3HOBEHWEM CHEXHOIO MOKPOBAa B NPU3EMHOM cnoe
BO34yXa paccMaTpuBaioT no crneaylowmm nogpasaeneHuam buocdeps!
(Mepuos., 1973): 1) ropHble nangwadTel; 2) neaHnku; 3) 30HbI BEYHOW
Mep3noTbl; 4) NPUMOPCKME PaitoHbl; 5) KOHTUHEHTaNbHbIE panoHsbl; 8) pa-
AV0aKTUBHbIE NPOBUHLMU,

NyueBan Harpyska xapakTepHa Ans ropHbiX naHAawadTos, rae KoH-
LUEHTPaLMs HU3Kasa N HEYCTOMYNBAS B MPU3EMHOM CIOe BO3ayxa.

Cnabas MOUWHOCTb 03bi g - M3NYYEHUS XapakTepHa ANA NEeAHVKOS.
JlyyeBas Harpyska oburtatenew negHukos (Bogopocnu, 6aktepun, bec-
NO3BOHOYHbLIE) ONpeAEnsAeTCs BO3AENCTBUEM KOCMUYECKUX U3NYHEHNIA U
pafVoOHYKNMAO0B, COBpaHHbIX B UX TKaHAX.

PaanoakTUBHOCTL NPU3EMHOro Cnos Bo3ayxa B TyHApe (30Ha BEMHOM
MEep3noTbl) U Ha NaHawadTax yMEepeHHOro Nosica CocTaBnsAeT B cpea-
Hem 3,7- 102 bx/mM®. B BonblueseMenbHONn TyHApE CyMMapHas akTue-
HOCTb B CHEXHOW Boae aocturaet 7,4* 10%-1,85* 10°bk/m®. PaauoHyknu-
AOB 0COBEHHO MHOTQ B TKaHSAX MHOIOKNETOYHbIX PACTEHUIt B YCNOBUSAX C
MEHbLUNM KOMMYECTBOM OCaZKOB.

B MHTEHCUMBHOCTY KOCMUYECKOTO U3MYYEHUS HA NPUMOPCKUX PaBHU-
Hax oBHapyXeHbl CYLLIECTBEHHbIE Pa3NUYns B COAEPXaHN PaanoaKkTnBs-
HbIX a3po3onew Haa MOpeM W cyllel. Tak, Haj Cyllen coaepxaHuwe pa-
AoHa pocturaet 7,4 bk/m®, a Topus 0,111 Bk/m, B TO Bpems kak Hapg, okea-
HOM coaepxaHue pagoHa - 0,037, a Topus - 0,37*10° br/m3.

PaanoakTuBHbIN hOH KOHTUHEHTaNbHbLIX PANOHOB, B OCHOBHOM, (hop-
MUpYETCS y -U3NyYyeHnemM paguoHyKNuA0B, pacCesHHbIX B OKpYXXaioLLen
cpege, noyse U noysoobpasylowmx nopoaax. [IpyruM KOMNOHEHTOM sB-
NATCA pPaAvoaKTUBHLIE a3PO30NN, KOTOPble YMEHbLIAIOTCS B 3UMHUIA
Nepuoj N MakCMMarbHO yBEMUYNBAKOTCS NETOM.

PaavoakTuBHble NPOBUHLUMM - 3TO TEPPUTOPUN C NOBLIWEHHBLIM CO-
AEpXaHWeM W3nydaTenen, KOTOpble HaKannMBaloTCA B TKaHAX XWBOT-
HbIX U pacTeHun (ocoBeHHO TopuW, ypaH, paauvi). Ha cywe ans yeno-
BEKa cpeaHsas nornoleHHas fosa obnydenus coctaensier 0,001 Ix/kr.
B nHaunckom wirate Kepana MOLLHOCTb NOMNOWEHHOW A03bl g - U3ny4ye-
HUS HAZ NOBEPXHOCTLIO NOYBLI cocTasnser 4,12- 10" - 8,88- 10" Br/kr, a
B bpasunuu (wrar [osc) gocturaet 3,8- 10° Br/kr.

YpaHOBbie panioHbl U3BECTHbI HA BCEX KOHTMHEHTaX. YpaHOBble KO-
PEeHHbIEe Nopoabl UMEKTCA B TypaHCKON HU3MEHHOCTW U B TOPHOW 4acTy
r. Typkectana. KopeHHble nopoabi, 060rallénHble ypaHoMm, OTfv4yatoT-
CA BbICOKOW pagvoakTUBHOCTLIO M obUTaTenu Takux paloHos noasep-
raloTCA NOBLILIEHHOMY BHELLHEMY g - 00Ny4eHUIo 1 NOCTOSHHO WUCNbIThI-
BalOT BONbLUYIO paJOHOBYIO Harpy3Ky Ha nérkue, B ux TKaHaX Hakannu-
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BaeTCA 3HaYMTErbHOE KONMMYeCTBO paiMoryknuaoB. Hakonnenve pagu-
0aKTUBHbIX BELLECTB B Pa3sNUYHbIX TWNax noys pasHoe. Tak, yaenbHas
aKTUBHOCTb (ypaHa, Topus U pagus B kpacHosémax batymu 83,25 bk/
Kr, CBETNOKawTaHoBbIX Nous - 81,03, cepo3émoBs NyCTbIHHOW 30HbI Typa-
Ha - 48,84, nog3onucTbix Mo4B necoctenu - 77-87,7, cyrnucTbiX Ye€pHO-
3émoB - 85,5, TopdhsiHbix 6onoTucTbix nous-113,2 br/kr) (Mepuos, 1973).

EctectBeHHan paanoakTMBHOCTb OKPYXaloLwen cpeast yBenuunsaer-
Csi B pesynbraTte S4epHbiX B3pbIBOB.

BcTpedalowmecs B npupoae OTAENbHbIE XUMUYECKNE 3reMEeHTbI uMe-
10T pagnoakTMBHbIE CBOMCTBA. [py UX paclienneHun paamoakTUBHOCTb
nepexoavuT K aNeMeHTaM U B pe3ynsTaTe 3TOr0 NPOUCXOAUT U3NyYeHUe.
lMonypacnaa paanoakTWBHbLIX BELLECTB NPOUCXOAUT OT HECKOMbKUX Ya-
coB a0 4,5 mnpa. ner.

MyTei 6opbbbI C paanoakTUBHLIMK BELLECTBAMM, NONABLWIVMY B OKPY-
Xarllyio cpeay, He cyuwecTtByer. Tonbko HeobxoaMmMo npeaynpesvTs
niogen. Cpean paamoakTUBHbLIX BEUW|ECTB O4EHb OMacHbIMU SBNAKTCS
CTpOoHLUIA - 90, ueann - 137, koTopble NOABMAOTCS B aTMocdepe nocne
AAEPHOro B3pbiBa WU NMOCTEMNERHO OCefaloT Ha NoBEpXHOCTb 3emnu. U3
3TUX PaANOAKTUBHbBIX BELIECTB CTPOHUUIA - 90 o4eHb BbICTpO NpoHuka-
€T B KOCTHble TKaHW NO3BOHOYHbIX OPraHU3MOB U BbI3bIBAET criegyowne
OYeHb OTpuuaTenbHble NOCNEACTBUR:

1) Y opraHnama, nonyuymsLuero paanoaktmueHoe obnyveHue, sameans-
€TCA pocT, ocnabnaeTcs UMMYHHan CUCTEMa, U Ha HEro MIHOBEHHO BO3-
AEVICTBYIOT pa3nuyHble MHDEKLMOHHbIE BonesHu;

2) lMpouecc pocTa, pa3sBUTUS U PA3MHOXEHUS CHUXAETCsl, NOBbiLUA-
eTcA NpoueHT cmepTHocTU. OpraHn3M CTaHOBUTCS CTepuUnbHbIM, BesHa-
cneacTeBeHHbIM. HacneacTBeHHbie reHbl MopaxaloTcsi, Bbi3biBasi NosiBne-
HUe HenoNHOLEHHOro ocnabneHHoro NOKONEHUs;

3) PaguoakTvBHbIe BelecTBa HakannMBalTCs B OPraHu3Me U Bbl3bl-
BalOT HapyLWeRns yHKUMNA pa3nUYHbIX OPraHoB.

Ecnu no3a paanoakTuBHbIX BEWECTB B OKpyXaloLlen cpeae AocTura-
eT 1000 pag., To yenosek ymupaet. [laxe npu 200-700 pag. nosenseTcs
cmepTb, a npu 100 pag. y 4eroseka NOSBNSETCS U NporpeccupyeT pako-
BOe 3abonesaHue, a OpraHU3M, NOABEPKEHHbI 0BNYYEHMIO MONHOCTLIO
peaKo CTaHOBUTCA BECNNOAHBIM, T.€. CTEPUNBHBIM.

B ectecTBeHHON cpeae paAnoakTWBHbie BeLYeCTBa NOSBUAUCH NO-
Cne nCNbITaHUs aTOMHbIX U BoAopoAHbIX BomMb. Tak, nepsoe ucnbiTaHue
aTtomHow 6ombbl npoussenu CLUA 6 aerycta 1945 r. Ha Xupocumy 1 9 as-
rycta Ha Haracaku 8 Anonuu, normbno 6onee 210 Toic. yenosek. CUIA
rotTosun atomMHyto 60mby B TeueHune 28 mecaues, B paspabotke y4acTso-
Banu 130 TbiC. COTPYAHUKOB.

B 6uisiwem Cotose nepBoe UcnbITaHue aToMHol 6omObl ipov3seny 8
1949 r. C 1949 no 1962 r. 66IN0 NPOM3BEAEHO C NCNbITATENBHOW Lienbio
173 spepHbiX B3pbiBOB. Mx 06Las MowHOCTL Obina pasHa 452 meratoH-
Ham. o 1963 r. CUIA npoussenu 217 HazeMHbix U 89 Noa3eMHbIX UCTbI-
TaTenbHbIX AAEPHLIX B3pbiBa. Mx obwas mowHocTs Obina pasxa 141 me-
TaTOHH.

B KasaxcraHe Ha CemunanaTtuHckoM nonuroHe Ao 1963 r. 66ino npo-
u3sefeHo 124 HaszeMHbIX U NOA3EMHbIX UCTIbITATENbHLIX SAEPHBLIX B3PbI-
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Ba, a B nepnoa mexay 1964 n 1969 rr. - 343 agepHbix B3pbiBa. Mx obiuasn
MoLLHOCTb Gbina paBHa 2500 aTtoMHbIx 6oM6, cbpoweHHbix CLUA Ha Xu-
pocumy.

W3 obuiero konuuecTea (714) aaepHbix B3pbiBoB 467 - Bbinv npounsse-
AeHbl Ha TeppuTopuu Kasaxctawa, a 131 - Ha Hoson 3emne. CtoumocTs
KaXxaoro AnepHoOro UcnbiTaHus oueHueanacs 8 cpeaHem 30 MnH. pybnen
("3enéubiit mup” Ne13-14, 1992, c1p.9).

MepBoe ncnbiTakne aromHon 6ombel GbINO NpousseaeHo 23 aerycTa
1949 r. B BOCTOUHbIX panoHax KasaxcraHa, npumepHo B 70-100 km oT Ha-
cenéHHbix nyHkToB Maick, Aban, Eronaubynak, Y3yubynak v gp. Mouwl-
HocTb BomObl Bbina paBHa 30 kunoToHH. Yepes 10 yacoB nocne B3pbi-
Ba B palioHe HaCENEHHoro nyHkra JJoNoH paanoakTusHocTb Bbina pae-
Ha 200 p/vac, yepes aeHb - 60 p/uac, yepes Hepgeno - 100, Yepes me-
cay - 130, a yepes roa - 160 p/ yac, WNO HakonNNeHne paguoaKTUBHbLIX
BewecTs. Y nocénka Kapayn - 250 p/uac, Ceipxan v Kavkap - 150 p/yac.
Uepes 9 gHe#n nocne aaepHoro UCMbITaHUst HACENEeHUo pas3pelunnn Bep-
HyTbCs B ¢BOM Aaoma. 3a 500-600 M ot anvueHTpa B3pbiBa, cuna g -nany-
yeHus 6uina paBHa 300-400 mph/yac. B pasnnyHbix npeaMeTax, Haxoan-
LUMXCS B 3MUUEHTPE, paANOHYKNNAHOCTL (ue3nn -137) beina 140000 b/
KF, YTO ABMAETCH OYE€Hb ONACHOW A030% ANA XU3IHN.

B pe3synbTate HeKOTOpbIX MOA3EMHbIX UCMbBITaHWA MOWHOCTLIO 200
KUNOTOHH Ha POBHOWM MECTHOCTY B paauyce 2-3 kM obpasoBanuce Byrpsi
BbicoTon 50-80 M. KamHn anametpom 3-5 M u3 anuueHTpa 6binn otbpo-
LeHbl Ha paccTosiHne 1 xm. B Takux MecTax uepe3 26 neT nocne saepHo-
ro B3pbiBa pagu0aKTUBHOCTb Bbina oYeHb BbICOKOMN.

MN3BeCTHO, 4TO siAepHble B3pbiBbl U 06pa3zoBaBLUasca nocne HWX pa-
AMOAKTUBHOCTb OTPWLATENLHO AERCTBYET HAa BCE XUBOE, B TOM Yucne v
Ha YenoBEYECKUIA OpraHn3M, BbI3biBaa pasnuyHbie boneann. Tak, Hanpm-
Mmep, 3a nepvop ¢ 1975 no 1985 rr. y Hacenenna CemunanaTtnHcka B 7
pa3 ysenuuunacb CMEPTHOCTL OT HONe3HW NernKos, CMepTHOCTL OT 6o-
ne3xent ablxaTensHbiX NYTEW U paka - B 2 pasa.

MNocne pagnMoakTUBHOIO W3NYYEHWS y NIOAEA pasnuyHble Onyxonu
yBenuuunuce Ha 40%. Kpome Toro, noav odeHb Yacto bonenv nemnko-
30M, NMUMQO- U peTUKYNocapToM, NMMMMOrpaHynemMarosom, XenyaodHo-
KMLWEYHbIMK U CepaeUHO-COCYANCTEIMM 3aboneBannamMi. Y nioaen aaxe
NOSBUNOCL BHYTPEHHEE U3NydeHWe B pesynbTaTe HakonneHus oTaesb-
HbIX PaANOaKTUBHbBIX 3NEMEHTOB. Tak, HaNpUMep, Ha LUTOBUAHON Xe-
nese 6bino Hakonnero 130 6ap, B XenyaouHo-kMLweyHom TpakTe - 80-80
62ap, B KOCTHbIX TkaHaX - 90 63p n T.4.

CmepTHOCTb AeTel 6bina 6onblle y paauoakTUBHO 0BNYYEHHBIX PO-
avntenen. x yncno npessiano 50 000. Ysenuuunock Yucno aetedn, po-
OVBLUMXCA C reHeTuydeckuMn pedrektamn. PaguMoakTuBHOe u3nyveHue
paspytwaeT reHsl, ocobeHHO Matepu, oTsevaloume 3a dopMupoBaHune
KOHEeUYHOCTeW, B pesynsTare Yero pogunuce Aetu 6e3 pyk u 6e3 Hor. [Mo-
nobHoe Habniopanock u Ha Tepputopuu CLUA, u B CemunanaTnHcKon
obnactw.

leHeTnyecko-mopdonornyeckne n3MeHeHna Habnoaanuecs Uy Xu-
BOTHbIX. Tak, Hanpumep, poavnucb ypoasl - 6apaH ¢ ABYMA ronosamun n
Ha Kaxaol ronose NO OAHOMY INa3y, KO3NEHOK C BOCEMbIO HOramu - ye-
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Thipe BHU3Y U YETbIPE CBEPXY, WU KO3NEHOK C YETbIpbMS poramu. Takxe
Habnioganuce 4BYyXronoBble Yepenaxu ameun U awepulbl. Belk ¢ Tpems
poramu, 0AUH U3 HUX NPSIMO Ha NBY, KPOSIMK C TPEMS YLLIAMM, LibINNEHOK
C YeTbIpbMs HOraMu U T.4. Bcé 3Tto siBnsieTcs cneacTanem rpy6oro Hapy-
LWEeHUNA reHEeTUYECKOW NporpaMmMbl 3apoabila.

B 1989 rogy B CemunanatuHckoi obnacTu oT oHkonorudeckomn 6ones-
HU ymepnu 656 yenosek, a B caMoM ropogae - 566 yenosek, YTo ABNSAETCH
NPAMbLIM Pe3ynbTaToOM pPafvoaKTUBHOIO U3nyyeHust. C apyroit CTOpOHbI,
Ha3emMHas paguoakTUBHOCTb NepeLuna Ha NOA3EMHbIE BOAHbLIE UCTOUHU-
ku. 3apaxeHbl paavoakTUBHLIMK BellecTBaMu (o4, Le3un, CTPOHUMIA)
He TONbKO NOA3EMHbIE BOAbI, HO OYEHb CUIBHO - NAcTbuLya, pacTeHus,
ux chuTomacca M NPOAYKUMS XUBOTHOBOACTBA. X 3apaxEHHOCTL NpeBbi-
waet Hopmy B 30-100 pas (lony6uukos, 1992).

C 1964 r. B paiioHe AkToy KasaxcraHa oTKpbITbiM cnoco6om aobuiea-
0T ypaH. Ha 3aBoge, rae BbIAENAIOT ypaH M3 rOpHbIX MOPOA, MOWHOCTh
paawauun gocturaet 5700 mpr/yac, yto B 230 pas 6onblue, 4em pagua-
uus y otaensHbix dopaHLy3kux A3C.

26 anpens 1986 r. npousowrna aBapus Ha YepHobbinbcko ASC. Bel-
coTa CTpyu paanoakTUBHbIX BEWECTB, PacnpoCTPaHUBLLUXCA B CEBEpO-
3ananHom HanpasneHuu 27 anpens npesbiwana 1200 M Ha paccTosSHUK
30 kM ot cTaHumu. B nocneayroume aHu 3ata BbicoTa coctasuna 200-400
M. YpoBeHb pagunauun Ha Boicote 200 M 1 Ha paccTosiHum 5-10 kM oT Me-
cra asapum 27 anpens gocturan 1000 mP/uac, a 28 anpens - 500 mP/
yac.

27 anpens pagvoakTUBHbIE BELLECTBa pacnpoCTpPaHAnuchL B Buae
CTPyW, CHa4ana B loro-3anagHoMm, a 3aTeM B CeBepo-3anagHoM Hanpas-
neHun, 28-29 anpens - Ha CeBepO-BOCTOK U Ha I0ro-BoCTOK, U tor oT AOC.
5 man 1986 r. cymMMapHOe KONMu4YecTBO pafvoaKTUBHBLIX BbiNAAEHUN B
onvxHen u gansHen 3oHax gocturno 31- 100 kM.

PacnpocTpaHeHuto pasnoakTUBHbLIX BELLECTB Ha OKPYXawllylo cpe-
Ay cnocobcTBOBanNU Necku, kKaMHU U aApyrue matepuanbl. CaMmble TsKE-
nete nocneacTeusa YepHobbinbCckon aBapuy Bbinanu Ha gonto benopyc-
cvU 1 YkpaviHbl, Y KOTOpPbIX OT paguauuun noctpaganu 350 cenbCckux Ha-
cenéxHeix NyHkToB C 6onee 110 ToicsyHbIM Hacenexwnem. CoTHu noaen
CKOHYanuch OT pagnaunoHHOro uanyyeHus. bonee 10 Tbic. Yenosek no-
AYYUnU CUNbHYIO A03Y paavauuv. Tepputopus anameTpom B 30 kM BO-
Kpyr Mecta aBapuv SBNSeTCs MEPTBOM 30HOW, 3anNpeTHOW AN NpoXuea-
Hus. MNo noacuéram asapus YepHobbinbckon ASC BbiBemy Colosy cTo-
una 485 mnpa. gonnapos, ans Poccun - 174 mnpa. (8-neThuia 6iogxer),
YkpauHe - 138 mnpa., benopyccuu -171 mnpa. aonnapos (171- netHuin
Broaxer).

B 1963 rogy Kurtai npou3Boaun cBoé nepBoe WCMbiTaHUe aTOMHOW
H6omObI B panioHe nycTbiHu Taknu-MakaH, B paioHe o3epa JlybHyp Boc-
TouHoro TypkecTtaHa. Ha atom nonuroke Kutait npoussén 6onee 40 uc-
NbiTaTeNbHLIX B3PbLIBOB, U3 HUX 25 Haa3eMHbIX M 15-16 nog3eMHbIX, nNo-
cnegHui - B asrycte 1995 r, B pesynerarte yero 6onee 210-220 Thic.
YenoBeK CKOPOMOCTUXHO YMEPNW OT pa3nuuHbix HonesHeln u 6onee 100
TbIC. YenoBek GoNetoT pakoM, renaTUToM, pa3nNuyHbIMU BonesHsamMK neve-
HU, NErKNX, XenyaoMHo-kuWedHbIMu 3abonesannsmu B HacToswee Bpe-
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ms “xemuyxuHa BoctouHoro TypkectaHa” o3epo JlyGryp BbICOXNO, pac-
TEHUS U XMBOTHbIE NONHOCTbLIO NOrMBNKU, a CaMo 03epo NpesBpaTUNOCh B
CBasnky aTOMHO-IAEPHbIX 0TX0A08B. XXusyluvne B OKpecTHOCTsX 03&p Jly6-
HYp TUrpbl, Avkne Bepbrioabl, ONEHU U APYr1e XXUBOTHbIE, @ TaK Xe 3e-
NéHble fieca, B KOTOPbIX OHN 0BUTanNK - NONHOCTLIO UCcHe3nu. 3To CBA3a-
HO C YXYALUEHUEM 3KOMOTMYECKOh cpeabl B pe3ynbTare pagvuoakTUBHO-
ro U3nNyyeHus.

Kaxabii pas nocne Kutaickoro aTOMHO-SAEPHOTO WUCNbITAHWUA B
Anma-Ate u AnmaTtuHckon obnacTn geTckas CMepTHOCTb YBENMYMBAETCH
Ha 30-60%. Mocne HaseMHOro ucnbiTalns Kntaem 1 MeratoHHbl aTOMHO-
apepHoro 3apsaa 16 oktabps 1980 r. ctonb AbtMa NOAHANCA Ha 8 KM Bbi-
COTbl U paAnoaKkTUBHbIe 0Bnaka u 3apsikéHHbIE YacTULbl AOCTUIMN Tep-
puTopumn Kasaxcraxa, Keiprbiactana, a 19-23 oktsbps, yepes Heaenio no-
cne ncnbiTaHWs, paanuoakTUBHAs NbiNb AOCTUINA TeppUTOpUK Taaxuku-
CTaHa u Y3bekucraxa.

B Havane 1992 r. (cdbeBpanb-mapt) Obin OpraHu3oBaH KOMUTET
“Hesapa-CemunanatvuHck” ¢ nosyHrom “lpekpatutb mobble saepHbie
ncnoiTauma!” B pesynsTate MOLWHKOMO ABUXEHMS akTuBucTos M3 Cotoaa,
a Takke Amepuku, GpaHummn, AHIMUKU, MHOTVUE SAEPHbIE AepXaBbl NOANU-
canu AOKYMEHT O NpekpaLueHuy saepHbix ucnbiTasnin. Kntait He npucoe-
AVHUNCK K 3TOMy akTy. [Noatomy B cepeanHe 1995 r. oH B paioHe o3epa
Ny6Hyp npoussén noasemMHoe ucnbiTaHue. Takke UcnbITana cBoOn saep-
Hbl 3apsaa PpaHuma B paitoHe ocTpoBa Mopya, HECMOTPA Ha MOLLHBLIA
npotecT obLeCcTBEHHOCTU MUpa.

Mpu kaXxaoM Ha3eMHOM AAEPHOM UCTIbITaHUK Ha 1 KB. KM OKpyXato-
el cpeabl NOCTyNaeT NAYTOHUA - 239, CTPOHUMS, Ue3usa v yrnepoaa -
14, v apyrve ponroxusyiime n3otonsl B konuyectse 100 kiopu, koTopble
C NOBEPXHOCTN 3eMNN BbIMbLIBAIOTCH U NONAAAIT B TEKyYNE BOAOEMBI.
Tak, B TeueHue 1961-1969 rr. B Bogy UpThiw nonano u yHeceHo okono 38
TbIC. KIOPWU PagU0aKTUBHOIO CTPOHUMA U nouTh 50 ThIC. Kiopy Le3us. Ecnn
CYMMUPOBATh BCE rofbl UCnbiTanuit (1949-1992 rr.), To atn uncpbl ByayT
ropasgo 6onblue No 3arpsi3HERNIO NOYBbLI, BOALI N PaCTUTENLHOCTH.

Mpu noasemMHbIx BapbiBax 06pasyoTcs NycToThl (Ha rmybune 460-740
M.) B (hOpMe KyBLUMHA KU Haj “KyBLUMHAMW™ NPOCAYMBAIOTCA Ha NoBepX-
HOCTb paAuoakTVUBHbIE ra3bl. B Takux Mectax 3acBeumBaeTcs NNéHka B
cdoTokamepe. oaszemHsble Boabl OTpaBneHs! paguauuven (ctpoHunn-90,
ueaun-137). B pesynbrate ynotpebneHus nogobHbIX BOA, Y HaceneHus
BO3HMKAIOT pakoBble 3aboneBaxus NULLEBoAa, Xenyaka u nevyeHn fo 65-
70% ot obuwero konuyecTsa oHkonoruyeckux sabonesanunin. B 1,5-2,5
pa3a Bo3pocna 3aboneBaemoCTb Ty6epkyné3oM U opraHoB XenyAao4HO-
KVLLEYHOro TpakTa v T.4.

PaanoakTMBHOCTb pacTeHwuin, PaanoakTMBHOCTb HA3eMHbIX PaCTEeHUIA
dopmMUupyeTcs ABYMSI YaCTsIMU - aspanbHOi U KopHeBoW. lpu aspanb-
HOM cnocobe pacTeHuns ycBauealoT pagmoakTMBHbIE BELLECTBA (M30TONbI
CBWHUA, NONOHUA, yrnepoaa, BOA0PpOoAa) Ha3eMHbLIMU OpraHamu U3 npu-
3eMHOro cnos Bo3ayxa. KopHeBbiM cnocoboM aepeBbsi, KyCTapHUKUA 1
Tpasb! U3BNEKAIOT U3 NOYBLI PacTBOPUMble hOPMbl PaANOAKTUBHBIX 3ne-
MeHTOB (ypaH, paawin, kanuin). CpegHee coaepxxaHue B pacTeHUsx ypa-
Ha Ha TeppuTopuv Kupruaum pasHo 7,03.10-1,59.10" , pagus -1,48. 10-
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2-1,59. 10" u u3oTona kanusi - 4,81. 10 2 - 2,07. 10" Br/kr. Ux cogepxa-
HWe B 3nakax He npesbiwaet 2,22, 10", B knybHennopax - 3,7. 102 Br/kr.

PanvoakTuBHOCTL XMBOTHBIX. ECnu B 1 nuTpe Tanow Bogbl COREepXUT-
cs 1-20 br/kr pasnuyHbix U30TONOB, CYMMapHasi - aKTMBHOCTb TKaHew
Tena pa3nuuHbIX XMBOTHbLIX CoAepXaT NonoHuUs, pagus TOpUs B CpeHeM
0,1- 0,2 br/kr. B pasnuyHbix opraHax yaensHas akTUBHOCTb konebnercs
ot 1,18 no 573,5 Br/kr. Bricokas akTUBHOCTL paaus v Topusa obHaxeHa
B WMTOBUAHON Xene3e XuBoTHbIX (0T 3,17 .10 -'° o 148 BK/kr), B KOpO-
BbEM MOMoOKe - ypaHa 222, a paaus - 1110 Bk/kr, B ko3beMm - 2220 Br/kr.
YaeneHas akTMBHOCTbL NONOHUS B porosuue venoeeka agocturaet 10,06,
obesbaH - 23,20, ko3 - 19,76 Br/kr.

PaanoakTuBHOCTb BOA W BOAHLIX opraHnamos. Bogbl Uccbik-Kyns, Ka-
CNUIACKOro Mopsi U Apana xapakTepusyloTCs NOBbIWEHHbLIM COAEPKaHN-
€M ypaHa, 4TO CKa3biBaeTCs Ha ya4enbHOW akTUBHOCTM, KOTOpas AocTura-
eT 40 br/kr, ynenbHas akTUBHOCTb HEKOTOPLIX Bogopocnen Mccbik-Kyns
coaepxut 1110 br/kr ypana. Cogepxanue ypaHa B BOAOPOCANAX NPECHbIX
BogoemoB pocturaet 3,7.102- 3,7.10" br/kr u T.4.

HeobxoanmMo OTMETUTL, YTO Ha pa3nuuHbIX TeppuTopusx TypkecTa-
Ha 8 6onblwoM oBbeme 3akonaHbl paaroakTUBHLIE OTXOAbI, KOTOpbIE 06-
ny4aiot n ByayT obnyyaTb OKpyXaloLLylo UX MECTHOCTb, a C APYroW CTo-
POHBI - 3arpA3HATL PaAUOAKTUBHBIMU BELECTBAMU NOA3EMHbIE CMOU U
rpyHTOBbIE BOABLI. B HacTosiuee Bpemsa He cyujectsyeT nyTu usbasne-
HWUSE OT HUX.

MABA 21.

MOBANbHBLIE 3KONOrNYECKUE ONACHOCTU NPUPOAOHbIX
CTUXUUHBLIX BEACTBUN

B npupoae npoucxoasT CTuxuHbie 6eACTBUA: 3TO yparanbl, CMEpYM,
3eMNeTpsICeHNs, UyHaMu, 3acyxa, 3po3usi NOYB, ONyCTbIHUBAHUE, rpag,
obunbHble cHeronaasl, CHeXHbIE NaBuHbI, cenu, ononsHu. (Tabn.2). Nx
yliep6 B MMpOBOW 3KOHOMUKE A0CTUraeT npumepHo 80 Mnpad. aonnapos
exerogHo. Kpome TOro, exerogHo 4ucno 4enoBeveckux XepTB coCTas-
nserT 8 cpeaHeM 250 Toic. yenosek. V3 NnpnpogHbIx CTUXuiiHbIX GeacTBnin
ocobo onacHbl HasoaHeHus (40% yulepba), yparansl (20%), 3emneTps-
cenun (15%), 3acyxa (15%), kotopble coctaensioT 9/10 MUPOBbLIX CTU-
XWMIHbIX BencTeun u T.4.

3a nocnepnue 8-10 neTt, ocobeHHo 1996 1 1997 roasl Bo BCeX MUpo-
BbIX Nybnukaumax cpencts maccoBon UHAOpMaUMn NpeacTaBNeHo MHO-
ro pasHoobpasHbix cBeAEHUA O KNMMATUYECKUX U3MEHEHUAX U KaTacTpo-
chrueckux NpUpoAHbIX ABNEHUAX B pa3nuuHbIX YacTax 3emnu. Tak, Ha-
npumep, B anpene - mae, 3atem B OKTsibpe-Hosbpe 1997 r. noseunuce
COOOLLEHNA O BO3HUKLLUX U MPOABUBLUMXCA KITMMaTUHECKUX SIBMNEHUAX.
XapakTep # macwTabbl NPUPOAHbLIX NPOLIECCOB Creayowme.

B 1996 rony Ha 3eMne npousowno 600 pasnuyHbiX NPUPOAHbLIX KaTa-
KNnu3mos, B ToM yucne 200 yparados, 170 HaBoaHeHun u 50 semneTps-
CeHuniA, ato B 23 pas Honbuwe, Yem B 1995 . CTuxusa yHecna 11 Teicau ye-
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NIOBEYECKMX XU3HeN, maTepuanbHbii yiepb ot Hee coctasun 60 mnpga.
aonnapos.

HaBsoaHeHus - 3TO BpeMeHHble 3aTONMEHUst OrPOMHbBIX HU3MEHHbIX
TEPPUTOPVIA pEYHbIX AONWH, Bbl3BaHHble OBUNbHBIMW NaBoOAKaAMMU, ANK-
TeNbHLIMA MYCCOHHBIMK AIOXASAMM, YparaHamu, UMKNOHamMu, TandgyHamm
n T.4. Tak, Hanpumep, B 1980 r. B pe3ynbtaTte 7-HeAenbHbIX MYCCOHHbIX
[oxaen B pasnueax pekn MaHrn 8 Muaum normbnu 6onee 270 yenosek,
2,8 MrH. ra NNoAopPOAHBIX Monen okasanucs noa Bogou. MNogobHble cny-
vyau exerogHo Habniopatotcs B MHguw, Makuctane, Kutae, banrnageu,
CLUA, EBpone, Poccuu n apyrux panoHax mupa. Tak, B 1997 rogy Heo-
ObIMHO paHHsA U Xapkas BecHa B Cnbupu n HaBoaHeHus B TypyxaHCKOM
panoHe Ha Enucee, B HosocubBupckown obnactu, HaBogHeHuus B [1kToB-
cke B Kynbbiwese.

- B CLUA u3-3a cMnbHbiX HAaBOAHEHMIA HECKONbLKO WTaTOB 06bsABNEHO
30HOI upesBblManHoro 6eacraus (“Ussectus”, 30.11.1997)

- JlusHeBOE HaBogHeHue B Amxupe (“Kopabnu nyctbiHm yyartcs nna-
BaTb - TB "KatacTtpodbt Hegenu”, “UsBecTus”, Hosbpb, 1996)

- B Hosbpe 1996 r. 6bino nvBHEeBoe HaBoaHeHue B Cayaosckon Apa-
Bun (“UsBectus”, 25.11.1996)

- HaBogHerue B Tagxukuctane u I'pysun (TB, anpens, 1997)

- KpynHenwee 3a 100 neT HasoaHeHne Ha Opepe Hakpbino Yewckyto
Pecnybnuky, Monbwy u vactb 3emnu bpanaepOypr MepmaHun. Orpom-
Hble MIOACKME NOTEPU U MaTepuanbHbIn yulep6 (‘Deutscheand”, okTabpb,
1997).

O6uemmpoBoe nameHeHve knumarta B 1997 r., u ocobenHo 2008 r.
Hecyulee ¢ cobovt HABOAHEHUS U 3aCyxy B Pa3nWyHbIX YacTax M1pa noj
Ha3BaHvem “3Onb HuHbO" (“Manbiw”), cTan oAHYM U3 CaMblX CEPbE3HbIX
NPVUPOAHLIX KBEHWI 32 NOCNegHee CToNeTne, HaHeC OrPOMHbIR yuiepd
3KOHOMUKE U npupoae MHorux ctpad (“KpacHoe 3Hamsa”, 17.10.1997).
Tonbko B CLUA cpegHeropoBow yulepb OT HaBOAHEHWI COCTaBNAET OT
300 mnH. go 30 mnpa. gonnapos.

MpupoaHble KaTakNn3Mbl NPOSBNAIOTCS B pa3nuyHbix chopmax. Tak, B
anpene 1997 r. Habnioganack HeOOLIMHO XONOAHAS BECHa, U AbnoYHbIE
uBeTKM Npespatunuck B nep (“Uasectus”, 25.04.0997).

M3-3a HeoObIYHOM XONOAHOW BECHb!, NpuneTesve 8 Espony ns Ad-
PUKM aucTbl, NOKPYXUNKUCL WU yneTenu obpatHo B Adpuky. .

B cepepune neta 1996 r. v 2008 r. Ha tore Acbpukm B 300 kM oT NoxaH-
HeHcOypra Bbinarn cHer. TO NPUpoAHOe ABNEHUe nosTopunock 1 B 1997
r. Toraa kak B pe3ynstaTte 3acyxu B AHrmum peka Temsa obmenena (TB,
“Karactpodbl Hegenwu”, 06.05.1997).

M3BeCTHO, UTO BCE KNMUMATUYECKUE SIBNEHUS CBA3aHbl C MEANEHHbIM
NOBbILLEHWEM TeMNepaTypbl, HaunHas ¢ 1860 r. u ee HapacTaloWwun TeMn
npuxoauT Kk 25-45 ropam npownoro cronetus. Euwle oauH nogbem Temne-
patypbl Habniogaetca B 56-63 roabl, a MakCMManbHbIA TEMN ee Hapac-
Tanua ¢ 1975 no 1990 roabl, 4To ABNAETCA pesynsTaToM 0cob0 aKTUBHOM
aHTPOMNOreHHON AESTENLHOCTM YenoBeka B XX Beke ¢ 0OuNbHbIM Bblae-
NEHUEM 3HEPrUU ¥ NPOAYKTOB OTXOAOB CrOpPaHUs, pe3ynsraTbl padnuu-
HbIX (MENKUX n KpynHbix - Bropas Muposas) BOUH U UCNbITAHUS aTOMHO-
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BOLOPOAHOMO OPYXMA NPUBENU K NOBLILLIEHWIO CpeaHEerofoBoi TeMnepa-
Typbl (+14°C) 3emnun Ha 1,7-1,8 (+2,5°C).

Mo pacyeram cneymanncTos NoBLIWEHWE TemnepaTypbl Ao 2,5°C Bbi-
30BET UCHE3HOBEHMWE “NeasHON Wwanku” 3eMnu, U Kak cneacTsue - NoBbl-
LeHue yposHA Muposoro okeaHa, a Temnepatypbl ero Bogas! 4o 30C . MNo-
CNeACTBUEM 3TOrO NPUPOAHOTO ABNEHWUSA ABNSETCA N3bbLITOK BoAb! B Npuy-
Bpexbax Amepuku, AHrnum, 3anagHoi Esponel, Monnanawu, Anoxuu,
NraoHesnu, dununnuHax .

[vnamuka nameneHus Temnepatypbl 3a 100 neTHWA nepuoa ectb
BKNag B 3¢pdekT NoTeNnneHns oT pasinYHbIX NPUYMH NPUPOAHOrO U Tex-
HOTEHHOro xapaktepa - 3TO COBOKYMHOCTb CMNOXHERLWUX (hU3n4ecKknux
npouyeccos, rmobanbHO NPoUCXoAAWMX B aTMocepe M okeaHax 3emnu.

OcobeHHO onacHble HaBoaHeHWAa Habnwaanuch B 2005 r. 1 2008 .
B EBponenckux ctpaHax (Utanus, Mpeuns, Ucnanus, PyMbiHug, Monb-
wa, Nepmanus, Weeuus, Arrnus v ap.), a Takke 5-6 wrartax CLUA (Ana-
6ama, lynsnana, Hoseit OpneaH u gp.). O6wwni ywep6 TonbKo no wra-
Ty Hosbit OpneaH ouekusaetca 10-16 mnpa. aonnapos. O6wui yuepb
ot TancyHa “Karepuna”, “lOna”, “Anbda” (co ckopocTtbio 260 km/M) ao 30
MNpAa. aonnapos. B nepuoa HaBogHeHuit B Kutae aBakyupoBaHb! Gonee
34 mnH. yenoBek B Apyroe MecTo.

B Hayane gekabps 2005r. B Kutae, Uhamm, Anonun Habniogancs
CUNbHeNWWn cHeronag, a B VIHauu nuBHEBbIE [0XAM, 3aTONMeHNe, B pe-
3ynbraTte koToporo norubno 6onee 150 yenosek. CUnNbHble NUBHEBbIE
Aoxan Habnoganvcs 8 Konymbuu, Utanuu, Mepmanum, ypoBeHb BoAb! B
OTAENbBHBIX MECTax nogHanca Ao 12 M, 3atonneHbl Aoma, A0XK4b nepe-
wen B cHeronag (MTB, 3-5.12.2005).

YparaHb! TakKe OTHOCHATCS K Haubonee rpo3HsIM SBNEHUAM NpUpoabi.
B nepuop Tponudeckunx yparaHoe exerogHo norubaiot 6onee 5 TbiC. ve-
nosek, a ybbiTku B cpegHem 1500 MnH. gonnapos B roA.

Tponuyeckue yparakbl B panoHe Kapnbckoro mops HasbiBaloTcs ypa-
raHamu, B pasnuyHbIx paioHax Tuxoro okeaHa - TaidpyHamu, a 8 Haui-
Ckom okeaHe, beHranbckom 3anvee ¥ ApaBUInCKOM MOPE - TPOMUYECKMU
umknonamu. B paznuuHbix panoHax Tuxoro okeaHa HabnopaeTcs 3a rog
B cpeaHem 28 TandyHoB, B ATnaHTuyeckom okeaHe - okono 10 yparaHoe
n B cpeaHeM 10-12 uuknoHos - B IHauiickom okeaHe. B CLUA Habnioaa-
eTcs B cpepaHeM 5 yparaHos B rog (“Anbopa”, “Omunus”, “Karpun”). Cpea-
Hee yncno xepTB 107-110 Tbic. v ybbITKOB - 147 MNH. AONNAPOB B roA.

5-6 Hosbpst 1995 r. yparaH “AHxena”, npovsoweawuin Ha dununnu-
Hax, u yparan 2004 r. B 6nuanexawmx panoHax gocruran cunbel 240 km/
yac. B peaynstarte atoro yparana nornbnu 6onee 300 4yenosex, 650 Tbic.
octanocb 6e3 kpoea. Yulep6, HaHeCeHHbIW yparaHom, ucducnsertca 77
MNH. gonnapos. CkopocTb yparaHa “Omunua” 8 MekcukaHCckoM 3anuse B
mae 2005r. - 240 km/yac.

6-7-9 Hosbpsa 1995 r. B paioHe CaxanuHa yparaH Hasec yuwep6 B 200
MIpa. pybnew, a Ha Kamuatke - 67 mnpa. pyonei.

9 mapta 1995 r. yparaH cunoi 60 m/cek. B paioHe KomcoMonbcko-Ha-
Amype 1 40 M/cek - B paiioHe CaxanuHcka npoussen paspyLieHus Aopor,
AOMOB, BbI3Ba aBapun B 3HEProCeTH.
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3empeTpaceHus - rpo3Hoe U Henpeackasyemoe CTuxnnHoe SeacTene,
KOTOpOE BO3HWKAET B pesynbrate BHe3anHblX B3pblBOB, Pa3noMos 1 pas-
PYLLEHNA UMK CMELLIEHWUIA 3EMHOWN KOPbl. BbICOKOA CeNcMUYEcKon akTuB-
HOCTbIO OTNIUYAIOTCA FOpHble panoHsl: Tanb-lanb, Mamup, Kamyatka,
Kypunbckue octposa, Kaskas, Kpeim, CasHel, Ypan u ap (tab. 3).

Ha TeppuTtopumn TypkectaHa oTMeueHbl 11 kaTacTpoduyeckux semne-
Tpsicenwi cunoi 9-10 6annos: Anma-Ata (1887, 1911 rr.), KpacHosoack
(1895 r.), Angunxan (1902 r.), Qywanbe (1905 r.), Peprana (1907, 1946
rr.), Awrabaa (1929, 1948 rr.), Kusanaxuk (1946 r.), TawxeHT (1966 r.).

Ha nnaHeTe B pasHble rogbl NPOM3OLLNM KpynHewnwve 3emneTpace-
HUA ¢ BONbLUMM YMCIIOM YenoBevecknux xepTs. Tak, Hanpumep, B 1556 .
B npoBuHUuK LLlaHbeu yncno xepTts gocturno 830 Thic. yenosek, B 1920
I. NpoBuHUMK "aHbcy Kutas - 180 TbiC., B 1923 1. B Tokuno B panoHe WNo-
Korambl 8 AAnoHMU Yucno xepts 6bino 140 Thic. yenosek. B aTux cnyya-
Ax saemnerpacenus 6oinm 8,2 - 8,6 Gannos no wkane Puxtepa. Bo sBpems
3emneTpaceHms 8 Hunu B 1960 r. nornbno okono 10 ThiC. Yyenosek, cvuna
aToro 3emneTpaceHnsa 6bina pasHa 8,6 - 8,9 6annos.

8 okTabpsa 2005 r. B MNakucTaHckon YacTu Kawmmpa nponsoLuno 3em-
neTtpaceHne cunon 7,6 6annoe no wkane Puxtepa. B pesynbrarte uero
ropoa Mysadapoboa NnonHOCTLIO pa3pyLleH; paspyleHsl 6onee 900 ce-
NeHui, fopor; nonoxeHns ObINO OYeHb TAXeNoe, HexXBaTka ebl, BOAb,
MeAMKaMeHTOB, Wwen AoXAb U CHer. [puina nomouwib CO MHOMMX CTpaH
mupa. Nornbno Gonee 88000 uenoeek, nocTpaganu u 6e3 kposa ocTa-
nnUcb 3 MIH. YenoBexk.

Mo HapoaHbIM NpyMeTaMm W NO ONbITY NOXUNbLIX NMIOAER A0 Havana
3emneTpsiceHvs HabnopaeTca oveHb cunbHoe 6ecnokoNCTBO XMBOT-
HbIX - Nan cobak, MsaykaHbe KOLEeK, aKTUBHOCTb Nnoluaaen, BbinondaHne
3mMel U3 CBOUX HOP, YTO ABMSETCS NPUPOAHLIM NpeackasaHuem o Byay-
LeM 3emnerpsaceHnn. Ha atu npumeTsl Heobxoanmo obpaTtute ocoboe
BHUMaHWe cneuuranucTam - ceiicmonoram.

M3BECTHO, YTO OrPOMHbIE XepTBbI NPUHECNV KaTacTpoduyeckune em-
nevpsicelunn: fluccabonckoe - 1775 rogy, Kanudophxuitckoe - 1906 r.,
MeccuHckoe - 1908, Kutaiickoe - 1920 r., AnoHckoe - 1923 ., Typeukoe -
1939 ., Ynnuiickoe - 1960 r., NepyaHxckoe - 1970 ., 2-e Kutaiickoe - 1976
r., Cnutakckoe - 1988 r. n Apyrve bonblune 3eMNETPACEHUA YHECIN XKn3-
Hu Boree 1 MIH. Yenosex.

ObbacHAeTCs, YTO 3HEPrus, Bbi3bIBAOLWAA 3eMNETPACEHUS, Hakanm-
BaeTcs B Heapax 3eMnun. B nepvogbl, NpeacTosilLerc 3eMneTpsiceHns,
NPOVUCXOANAT crneaylolme SBNeHvs: aedopmMauma 3eMHON NOBEPXHOCTH,
N3MEHEHNEe reoMarHMTHOro NOMA U 3MEeKTPUHECKOTO CONPOTUBNEHNUA rop-
HbIX NOPOA, BO3HNMKHOBEHWE TOKOBLIX CUCTEM B 3EMHOA KOpe Y nosepx-
HocTn 3emnu, B noHocdepe, MarHutocdepe, reHepaumsa 3apsKeHHbIX
YacTUL, U 3NEKTPOMArHUTHOrO U3Ny4YeHns B aTMocdepe U OKONO3IEMHOM
NPOCTPAHCTBE, U3MEHEHUE YPOBHS NOA3EMHbIX BOA M B NOYBE.

MNpeasecTHUKOM 3EMNETPRCEHUA CMNYXUT B3aUMHOE pacnorioxXeHue
ConHua 1 JlyHbl OTHOCUTENBHO 3EeMNU. YYeHble - cneunanucTbl, NpoaHa-
nuanposas Gonee 500 kpynHbIX 3eMmneTpaceHui 3a 1897-1985 rr., obHa-
PYXUny, 4TO OHW NPENMYLLECTBEHHO NpoUCXoAsT, koraa flyHa u ConHue
HaxoAATCst OTHOCUTENBHO 3MULEHTPa NoA TENeCHbLIM YIMoM NPUMEPHO B
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Tabnuua 3
HekoTopbie KpynHewue 3eMNATPACEHUSA Ha NnaHere
(TaH3es, 1968; CbiTHUK 1 ap., 1887; Oprawes u ap., 2005)

.}wi?}“qﬁ i?"j;‘
Heanons (Mranis) 30000 -
[Mposuuta lilanscy (Kuraii) 930 600 -
Amxup 20 600 -
JiuccaGon ([Topryranus) 60 000 -
boranedck (Jlnnan) 20 000 -
Tonyocrpos KanaGpua (Hranus) 60 000 -
© Tamoxe 60 000 -
1819 Kau (Huaus) 1800 -
28.07.1883 HUckps (Mrasnun) 2300 -
09.07.1887 Bepuwit (Kasaxcran) 300 -
28.10.1891 Munno (Slnonms) 7300 -
12.06.1897 Liltat Accam (Mnanua) 1542 8,7 pux.
04.04.1905 Kaurpa (Huaua) 19 000 8.6 pux.
28.12.1902 Meceuna (Hraaus) 82 000 7.5 pux.
13.01.1915 Apcuano (Hrams) 30 000 -
16.12.1920 Hposuniis Fanncy (KuTait) 180 000 8,6 pux.
01.09.1923 Toxuo, Hoxorana (nouns) 140 000 8,2 pux.
03.03.1933 Canpuxy (Anous) 3000 8.9 pux.
25.04.1939 Mposnuuns Koncencuon (Unnu) 25 000 8,3 pux.
26.12.1939 Typuus 25000 7,9 pux.
15.01.1944 Can-Xyan (Aprentana) 5000 -
05.10.1948 Aurxaban (Typksmenns) 3000 7.3 pux.
06.05.1951 Can-Canssanop 4000 -
13.12.1957 Kypaucran 2000 7.2 pux.
29.02.1960 Tlporuriuig Aranup (Mapokxo) 10 000 -
22.05.1960 Yunn 10 000 8.9 pux.
26,04,1966 Tawxkenr (Y3bekucran) Boace 10 000 9-10 pux.
1970 lepy 50 000 7.5-8 pux.
04.03.1978 I"oput Bpatiua 2500 -
13.12.1982 Haypan (Memerickas Apabexas 2000 6 pix.
Pecny6:mxa)
19.09.1985 Benecyanm 6000 7.8 pux.
1985 Mexmuko 20 000 & pix.
8.04.2005 Kawmup (Taxncran, Hunns) Boaee 88 000 7,6 pux.

45°, N npumuTueHoe aeicteue Conuua v JlyHbl BbINOSTHAET pOSib CBOEO-
Bpa3Horo CNyCKOBOTO MexaHn3ma Ans Hadana semneTtpsceHus. BepoaTt-
HO, MOLLHbIe COMHEYHbIE BCMbIWKNA NPUBOAAT K CNopaauyeckum sospac-
TaHusAM ceicMudeckon akTueHocTu 3emnu. Mepea KpynHbIMU 3EMNETPSA-
CeHVSIMM NPOUCXOOUT yBENMYEHUE MHTEHCUMBHOCTU U3Sy4YeHUs Ha 3em-
ne v 8 Kocmoce, 1 No nx BENUYUHE MOXHO CYAUTb O CEMCMUYECKON aK-
TUBHOCTK 3eMnu

LlyHamu - aTo ceicMuyeckue konebaHus ToNWM BoAbl B OKeaHe unu
MOpA B BUAE ANMMHHONEPUOAUYECKNX BONH. LlyHaMn BO3HUKaET BHE3anHo
1 ABMXETCs co ckopocTbio 400-500 km/uac. Mpu npubnwkernn k Gepe-
ry BonHa obpasyet cepuio Banos (3-7) sbicoton ot 5-10 go 20-30 m (le-
pacumos, 3BOHKOBa, 1978). Bo Bpems oAHOW 13 LyHamu Ha TUxXooKeaH-
ckoM nobepexbe AnoHuM (MHTEHCUBHOCTL 7,6 Bannos) MakcumanbHas
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BbLICOTA BONHLI NpeBbicuna 84 M, norwbno 27122 yenoseka, 9316 yeno-
Bek 6bINo paHeHo, yHuuToxeHo 10617 aomos n 7032 cyaHa. Mo xapakre-
py LUyHamy NpeacKasbiBaloT 3EMETPSACEHUA.

Cmepuv (TopHaao) - 3TO BbITAHYTas BpawlaloLasacs BOPOHKA (BUXpPb),
cnyckaloLwascsa U3 rpo3osoro obnaka v AocTuratoLan NOBEPXHOCTH 3eM-
nu. lnameTp cMepya He NpeBbilAaeT HECKONbKO AECATKOB METPOB, HO
ropu3oHTanbLHas CKOpOCTb Nepemellenns coctasnser 15-40 km/yac. (no
70 km/uac). Ero BopoHka BpallaeTcs ¢ OrpoMHOM ckopocTeio (A0 800 km/
yac), yacto HabniogaeTtcsa Ha TeppuTopun CUIA. 310 Bpawexne no cnu-
panu BbI3biBAET 3HAYUTENBHBIE PA3pyLUEHUA B ropoaax, nocenkax, B ne-
cax u 1.A.

Bynkanuyeckan AeATENbHOCTbL ABNAETCA PO3HbLIM CTUXUAHBIM Bes-
CTBMEM B HEKOTOPLIX panoHax 3emHoro wapa. OHa conpoBoXpaeTcs
3emneTpsceHvemM. HblHe OencTByiolUe BYNKaHbl pacnonoXeHs! BAOMb
KPYMHbIX pa3noMOB U TEKTOHUYECKU-NOABWXHBLIX obnacTten, Ha ocTposax
n Geperax Tuxoro u AtnaHTudeckoro okeaHoB: Kamuarcko-Kypunbckas
rpsaaa, MaBaiickue ocTposa, LieHTpansHas AMmepuka v ap.

Ha AnoHckux octposax cocpenoroyeHo okono 200 BynkaHos, n3 HUX
80 - peicteytoume. OgHa 13 NOCNeAHUX BYNKaHUYECKUX KaracTpod -
nssepxeHue BynkaHa ApeHac B Konymbun, rge notok nasbl pacronun
OrpOMHbIE MacChl Nba ¥ CHera Ha BepLUMHE ByNKaHa, B pe3ynsrare yero
obpasoBancs ceneBoil NOTOK, rpsA3u koToporo nokpeinu 6onee 3000 ra
CeNbCKOXO3ANCTBEHHBLIX 3EMENb, a CENb YHUYTOXUNA . ApMEPO U pa3spy-
wwuna 17 HaceneHHbIX NyHKTOB. Morubno oxono 23 Tuic. Yenosex, yuiepb
cocrtaesun 212 mMnH. aonnapos.

3acyxa - Toxe OfiHO U3 rpo3Hbix dkonorudeckux 6eacteun. Cyxas no-
roaa AnUTCS MHOTO AHEW, MECSILIEB U faXe HECKOMbLKO NET, # OHa Conpo-
BOX/12eTCs BLICOKOW TEMNEpPaTYpPON BO3Ayxa W OTCYTCTBMEM VNN He3Ha-
YUTENLHLIM KONUYECTBOM OCaAKOB.

B pesynsrate npoucxoguT UCTOLLEHWE 3anacoB BNark B NOYBE, CHU-
XaeTca BNAaXHOCTb BO3Ayxa. B pesynbraTte aToro CUnbHO NaaaoT ypoxan
CenbCKOXO3ANCTBEHHLIX KynbTyp (Ha 20-50%), npoayKTMBHOCTbL ecTe-
CTBEHHbIX nNacTbuLl, AerpagupyioT nyra, CHUXaeTcs NpupocT ApeBecu-
Hbi, NPOUCXOAMUT NaZEX CKOTa U PE3KO COKpaLLlaeTCs YMCIIEHHOCTb Nony-
NALUVA XUBBIX OPraHN3MOB.

MHorve adpukaHckue ctpanbl (TaH3anus, Kenusi, CeHeran, 3duo-
NUs) eXEroAHO OLLYLIAT NOCNEACTBUSR 3acyXx pa3Hoi cteneHn. ObbiuHO
3acyxa cny4aetcs 1-2 pasa 3a 10-neTHui nepuop, (a B CTENHON 30HE - 5-6
pas). CunbHble 3acyxu uHoraa npogonxaiTtcs 2-3 roaa noapsaa. Tak, Ha-
npumep, 1906-1908 rr., 1938-1939, 1942-1943, 1950-1951, 1954-1955
. u apyrue. 3acyxu 4acto ycyrybnsioTcs CUnbHbIMU CYXUMK BETPaMU -
CYXOBEsIMMU.

OrpoMHbIM NPUPOAHLIM CTUXUIAHLIM BeacTBrMEM ANA 4enoBe4eCcKoro
obulecTBa ABNAETCA YCUNUBAIOWEECS HACTYNMEHWE NYCTbiHb HA KyNb-
TypHble 3eMnu. [1oTepst 3eMnM OT HACTYNNEHUA NYCTbiHb, 3pO3UK U 3a-
coneHue B TedeHue nocneaHux 40 net B MMpoBoM maclutabe coctaBunm
25% npw cpeaHeroaoBbix notepsax 50-70 Tbic. kM2, 310 pesynsrat 6ec-
KOHTPOMbHOTO YHUYTOXEHUNA neca, ynorpebnenus orpoMHOro konude-
CTBa BOAbI U3 peK ANS OPOLUEHMS nonei u ux BeccmbiCnexHbie noTepu,
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peku notepanu ceoe ycToe (pp. CypxaHaapbs, Kawkagapes, CypxaHga-
pbs) u rubens Apanbckoro Mopsi.

2poans - 3TO paspywuTenbHoe AEWCTBUE HA NOBEPXHOCTHLIA Cromn
NoYBbI HEKOTOPLIX akonorudeckux caktopos. B npupoae Habmopalotcs
BOAHaA U BETPOBAs 3pO3WM NOYBbI.

BoaHas 3po3uns - pasBmBaeTcs Ha pacnaxaHHblX cknoHax. CTpyiku
Tanow, AoXAeBON BOAbl, CTEKaA BHW3 MO CKMNOHY, BbIMbIBAKOT YacTuLb
BEPXHEro NNoACPOAHOIO Cos NoYBbI B AMbl, Banku, peyuHble A0NWHbI W B
MOps U 03epa. B pesynbTarte atoro HabniogaeTcs noveps orpoMHbIX NNo-
wanen nNoaopOAHON MOYBLI, HTO CKa3blBAETCS Ha XO3ANCTBEHHON aesn-
TENLHOCTU HYENoBeKa, yMeHbLIAETCA ero NPoU3BoAUTENbHLIW NOTeHUMan.

BetpoBas 3po3uns unu nednsums - 3To BbiayBaHWe U NEepPeHOC BETPOM
MEnK1X 4acTuL, NoYBbI M3 OQHOrO panoHa B Apyron. BeTposas aposus ya-
CTO BO3HUKAET B IOXHbIX 3acyLnuebix panionax. B TypkecraHe B pesynb-
Tare BETPOB HaCTULbI NOYBLI U MUHEPaNbHas NbiNb C TeppuTopun Apana
NepeHoCUTCA Ha ThiCAYU kunomeTtpos. MuHepanbHas nuink Apana o6Ha-
py>XeHa Ha TeppuTopun eBpONEeRcKkUx CTpaH, Ha NOBEPXHOCTH MEeAHUKOB
Mamupa, TaHb-Wansa n Nimanaes.

B TypkecraHe n3BecTHbl CUnNbHblE BETPA NOA Ha3BaHWEM “AaluTh Kun-
yak”, “acpraHey”, “Oekabagckue”, “kokaHackue” u ap. B pesynsrarte ato-
ro rubHyT noceBbl Ha AecATKax U COTHAX rekrapos. lpu BeTpoBoOIt apo-
3MN U3 OJHUX MECT NPOUCXOAWT BblayBaHWe MOYBbLI, B APYIrMX - 3acbina-
HWe pacTeHun, Hakonnexue NNOAOPOAHOro Cnos noyssl B Hankax, ospa-
rax, HU3MHHbIX MECTHOCTSX, B ONUHaX PeK U caes U T.4.

B HacTosuee BpeMA BOAHOW M BETPOBOW 3p03MU NOABEPXKEHbI NOYBbI
BCEX KOHTUHEHTOB Mupa. B pe3synsrate 3p0o3un C NodBbl YHOCATCS XU3-
HEHHO BaXHble NUTaTernbHble 3NeMeHTbl (Okono 92 MNH. T/rog), Takne kak
pocop (693 Toic. T), azot (1,229 ThIC. T) U NpUMEPHO 12 MMH. T Kanua
(fyason, 1974).

QOnycTblHMBaHWE - 3TO NOTepsA NMOAOPOAHbLIX 3emenb. B HacToswee
BpemMs Ha 3eMHOM Wwape obwan nnowanb NycTbiHb Gonee 5 MnH. km?
WK “NCKYCCTBEHHBIX NMYCTbIHE" - 50-70 Tbic. kMZ/roa. OnycTbiHMBaHWe
NNOAOPOAHLIX 3EMENb - OTpULaTeNbHbI Pe3ynsTaT XO3AUCTBEHHOW Aes-
TeNnbLHOCTU YenoBeka. [lonesHble 3eMnu NpeBpawaloTCA B NYCTbIHW, Ny-
CThIHW HACTYNAlOT Ha CTENU, CTENW - HA CaBaHHbI, CaBaHHbI - Ha Tponuye-
CKue neca, B ropax Ha BbICOKOrOpHble neca.

OcHoBHasa npuyMHa ONYCTbIHUBAHUA - 3TO Meperpyska nadawadTa
CenbCKOXO3ANCTBEHHBLIMU KYNnbTypamu, HeyMmepeHHbIW Bbinac ckoTa, bec-
XO3ANCTBEHHbIE U3blcKkaTenbHble paboTbl (reonorudeckue, ruaponoruye-
ckue), cbpoc 6oNbWOro KONMYECTBa NPOMBILLIEHHBIX 0TXO40B, OCyLUe-
HUe NONMEHHbIX o3ep u rmbenb TyraHbix GuoLEeHO30B (ycTbe AMyaAapbK,
Coippapbu, YeTiopT, Kbisbinkym, Kapakym), paavoakTuBHoe onycTbiHWBa-
HWe B pesynsTare UCNbITaHUR aTOMHbIX U BOAOPOAHLIX oMb 1 ap.

C Apyron CTOpOHbI, NNOAOPOAHLIM 3eMMSAM “yrpoxaetr” uHAyCTpus,
3aHuMMaloLLan nog 3acTporkn BCe HOBblE NNowlaan. B HacTosLee Bpems
noA ropoACKUMN U CEeNbCKOXO3ANCTBEHHBIMU CTPOEHUAMU, KOMMYHMKa-
LMsIMU, TOPHbIMK paspaboTkamn 1 BOQOXPaHUNULLAMU 3aHATO 4% cywm,
a B 2000 r. ata nnowaab coctaBuna okono 15%. ExerogHo U3 cenbcko-
XO3SINCTBEHHbIX Yroanidi nssimaetca 5-7 MnH. ra.
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Bopbba ¢ onycTbiHMBaAHVEM BEAETCA B HECKOMbKUX HanpaBneHWAX:
1) pekynsTuBaLMs 3emenb NOcne NpekpalleHusa usbickaTenbHbix pabdor,
ropHbix paspaboTok n cTpouTenbHbix paboT; 2) HeobxoguMo OCTOPOX-
HO U TWwaTenbHo BbIBUpaThL 3eMNKN Ana CenbCKOro XO03ANCTBa, NPOU3BO-
aunTb rnybokve Bcnaiuku; 3) 3anaxvBaHvue 3eMens B 0AHOM HanpasneHnn
cneayet 3amMeHUTb KOHTYpHoW 0BpaboTkon, YepeaoBaTe NONOCaMU U T.A.

[pag - Takke OTHOCUTCA K NPUPOAHBLIM CTUXUWHLIM 6eACTBUSAM, OH Ona-
ceH anst nocesos, 6axyeBbIX U APYrMX HACAXAEHUA CENbCKOXO3ISANCTBEH-
HbIX KynsTYp. Habnioganuce cnydaw, xoraa rpag yowsan AomallHum ckoT
v noBpexaan camoneTsl M asTomobunu. OT rpaaa vacTo cTpagaoT dpyk-
TOBblE Caabl, BUHOrPaAHVKN, NOCEBbL! XNOMYATHUKA, 3EPHOBLIX, Cou, Taba-
Ka 1 OBOLUHBIX KyNbTyp. B pesynbsrate noBpexaeHus 3T KynsTypbl NOBTOP-
HO NepecemnBaloTCs , 8 COXPaHVBLUMECH YaCTO CTAaHOBATCA HEMPUrofHbi-
MU ans ybopku. Mpaa NpMHOCUT HapoAHOMY XO3AVICTBY OrPOMHbIE MaTepu-
anuHbIn yulepb. Tak, Hanpumep, yepb B Kanaae oT rpaaa oueHuBaeTca
B 75-100 MnH. aonnapos, a 8 CLUA - no 280 mnH. gonnapos.

B npupoae HabnopaoTcs cunbHbie cHeronagbl. CHeronaabl xapax-
TEPHbI 4151 TOPHBIX pantoHoB: TaHb-LaHs, Mamup, Kaekas, Anbnbl, Xnbu-
Hbl, CasHbl, Ypan un gp. HebnaronpuaTHble NOCNeACTBUA OLLYLLAIOTCA ¢
8 ropoaax. [1pu cuNbHbBIX CHEroNaaax 3a CyTKW BbiNaAaeT CHEr BbICOTON
100, paxe 900 mm.

B ropHbix panoHax TypkecTaHa ocOBEHHO B BECEHHWA nepwop ua-
CTO HabnoaaTCA CHEXHbIE NABVHBI U NyNsCUpYoWmne neasnki. Kpome
HWUX AN roOpHbIX PaloHOB MHOMMX cTpaH Mupa, B Tom uncne TypkecTaHa,
CBOWCTBEHHbI rpsi3eKaMeHHbIe NOTOKU - CENWY, KOTOPbie BO3HUKAIOT nocne
obunbHbIx goxaen, bypHoro TasHus cHera u neaxvkos. Cenv ¢ 6onbLion
CKOPOCTbIO NEPEHOCAT OrPOMHBIE MACChl IPA3W U BOAbLI NO pycnam rop-
HbIX pek ¥ conpoBoXxaatoTca HonbLWMMY paspyLLleHUaMy K yepbom ako-
HOMUKE XO3SINCTB, PACNONOXeHHbIX B PYCNOBON 30HE.

Hanbonee aktuBHOE nepemellieHne Macc Ha CKNOHaX U WX NEpeHocC
B AOMUHBI OCYLLECTBNSAETCA ropHbiMin censamu. OauH ceneson NOTOK MO-
XKET NepeHecTV B HeCKONLKO pa3 bonbile 06NOMOYHBIX MAcC, YEM pexa
3a uenbtii roa. Tak, ceneeow notok 8 1950 r. no gonuse Bonblon AnmMa-
TUHM BbIHEC 3@ OAMH Yac 1422 Teic. M® TBepaoro matepuana, 1.e. 8 13 pa3
fonblue, YeM BBIHOCUT peka B cpefHeM 3a rog. CenesBow NOTOK, BO3HUK-
wui npu cnycke o3ep Ucebik-Kyne B 1963 . npovssen paboty, koTopast 8
0BbIYHBIX YCNOBUAX NPOVCXOAUT BEKAMU U ThICSYENETUAMU.

CeneBble NOTOKN BO3HUKAKT NPU CUNbHBLIX 3E€MNETPACEHNAX U Hav-
bonee ceneonacHbIMK ABNAKOTCA NepeoBbie xpebTol TaHb-LUaHsa v ropb!
10HOro TsiHb-Ulansa, Mamupa v B 6accenHe Mcebik-Kyns.

K 4ncny CKNOHHBLIX MPOLECCOB OTHOCATCS CHEXHble NaBWuHbl (MNn
CHexHble o6Bans!). C BepXHEW 4acTU CKNOHOB K AHULLAM A0MH NaBunHa-
MW NEPEHOCATCH OrPOMHOE KONM4ecTBo obnomodHore matepuana. Ogxa
NaBvHa MOXET NEPEHECT HECKONBKO ThICAY TOHH FOPHOW MopoAabl. Tak,
Hanpumep, B gonuHe YoH-Kbidbincy (ceeepHblit cknoH Tepckoro Anaray)
CHEeXHbIMKU naBuHaMu nepeHocutcs 17% obiuero obvema nepemellae-
MOrO Ha CKNoHax matepuana.

[ns BBICOKOropHbIX U CpeaHeropHbIX NOSICOB TypkecTaHa xapakrep-
Hbl 06Bankl, kKaMHenagbl, CHEXHbIE NaBUHbI, CENEBbIe NOTOKA U T.A.

202



Obpant| - 3TO NPUPOAHOE U OYEHb ONAacHOe NBNEHWE, B pesynerarte
KOTOpOro NepemMeLLaloTCs B KOPOTKOe BpeMsi 0O6NOMOYHble Macchl Konoc-
canbHoro o6vema. B ropHoit yactu TypkecTaHa LUMPOKO U3BECTEH YCOoit-
ckui 3aBan B 1911 r., B pe3ynbraTe koToporo 6bina neperopoxeHa Aonu-
Ha p. Myprab u Bbilwe o6Bana Bo3uukno Capesckoe 03epo ANuMHon 70 Km.

B 30oHe Tanaco-®epraHckoro pasnoma ycraHoBsieHa cepusi 06Banos,
CBA3aHHasA ¢ TpeTbuMu Teppacamu pek. [lBa n3 Hux obpasosanu o3epa B
AonviHe Kapacy (o3epa KaHrtakaw v Kapacy). Ha cesepHoM ckrioHe uc-
capckoro xpebrta peka ®angapes 6bina 3aceinaHa obsanom, n obpaso-
Banoce 03epo Mckavaap-Kynb wupuHon npumepHo 3 kM, anuHon 3-3,5
kM, rny6uHon go 72 m. MNpupoaa 3anpyaHbix o3ep Capbidenek, Ucebik,
30pKynb 1 Apyrux cxoaHas.

MABA 22
IQKONMOIMMYECKUE NPUYUHBLI TUBENU 3EMINTU U BOOOEMOB

He3sHaHne 3konoruyeckux 3akOHOB NpUpPOAbl, XaaHOCTb 3eMnesna-
Aenbua U cnenoe niaHWpoBaHue, 3KOHOMUYECKas, TeXHUYEeCKasa Heco-
CTOATENLHOCTL NPUPOAONONL3OBaTENEN, YCUIEHHAA XUMU3aLUA NPUBO-
avT K rmbenun zemnu.

Bo MHorux mecrtax pacxuwaiotrcs 6oratctea npupoabl. Tak, necHole
NoXapb! €XerogHo YHUYTOXAKT 2 MIH. T OpraHu4eckux sellecTts. MHo-
rme nnowaau nocne CenbCKOXO3AWCTBEHHbLIX KYNbTYp CTaHOBATCA He-
npurogHbiMu (Maaarackap - 9/10 nnowagaw).

MoHokynsTypa (caxapHbli TPOCTHUK, kobehHoe AepeBo, xrondar-
HUK) UCTOWAT NouBy. MHTEHCMBRLIA NpoMbIcen pbibbl BeaeT K Cokpa-
LLEHUIO UX NPOAYKTUBHOCTU B BOAOEMAX, UCHE3AIOT NOME3HbIE BUAbI, UX
3anacsel. Tak, HaBceraa, 6bin UcTpebnéH NpeHNnaHACKUIA KUT.

3acyxa 1 3po3usA CUNbHO COoKpallalT nonesHbie nnowaau. B Kutae
eXeroaHo naxoTHble nons TepsilT 2,5 Mnpa. T NNoAOPOAHOW NO4BLI B
pesynsTate 3po3un. B CLUA 3a 150 net 3po3us npuBena B HEroqHoOCTb
120 mnH. ra. B Utanuu 50 000 kM? ANEHUHCKUX rop OKasanucb “XepTeon”
3po3nn. TeueHnem peku ApHO eXerogHoO CHOCUTCA 2,6 MIH. T 3eMnn.,

Bo MHOrMx mecrax ypoBeHb rPyHTOBBLIX BOA CUMbHO CHUXAETCA. Tak,
8 Munaxe ypoBeHb rpyHTOBbIX Boa, 3a 20 neT noxusunca Ha 20 M. MHo-
rme cksaxuHbl 3arpssHeHbl. Ocywatotcs 6onora.

Ha sbipabotky 1 T Bymaru pacxogyetcs 250m® Boabl, a Ha Npon3Boa-
cteo 1 T yaobpeHun - npumepHo 600 m3, 1 T meTanna - npumepHo 2500
m3. Ux cTouHble Boabl 3arpasHsioT 6uocdepy. Tak, npumepHo 60% 3a-
rpsisHeHns atMocdepsbl BbINa4aeT Ha Aonio asTomobunen. PeakTUBHEIN
camoner, nepecekalowmi ATnaHTuky, pacxoayet 35 T kucnopoga.

3arpsasHeHue atmoctepbl NPOUCXCAWUT B KPYNHLIX ropoaax. Tak, B
1952 r. B JlonaoHe TokCUYHbIA TymaH oTpasun 4000 xutenen.

B Mapwxe asToMawmHbl Npou3BoaaT 50 MnH. M® okuck yrnepoaa B
roa. TennoanekTpocTaHuusa exerogHo BoibpacbiBaet 8 atmocdepy 500
T CEPHUCTBIX BELLECTB U nbinK, U3 Hux 10% obHapyxuBaeTca Ha paccTo-
AHuKn 5 kM. B Bo3ayxe atMocepol Texaca bbin obHapyxeH TeTpasaTuno-
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BbIi cBUHeL, AoBasnsemsiin k GeHanHy - npumepHo 1600 kr. U kaxaas
aBTOMALLUWHA B roA BblAensieT npuMepHo 1 kr ceuHua. MoaTomy Taxenbli
BO34YyX - OCHOBHas nNpuuvHa 3abonesaemocTy HEnoBeka Pakom.

B pesynsTate npoBoAWMOiA npupodooxpaHHoit pabotbl ¢ 1991 no
2001 rr. B oTAGNbLHBIX pernoHax Ysbekuctana HabnwopgaeTcs ynyyleHve
akonoruyeckoin cutyauuu. Belbpockl 3arpasHaowmx sewecTs B aTMoc-
chepy cHuxenbl B uenom ¢ 3,81 mnH. 7 (1991 1) ao 2,25 mnu. T (2001 )
unu Ha 39,6%.

O6bem cOpocoB 3arps3sHEHHBIX NPOMBILLNEHHBLIX CTOKOB B OTKpbITLIE
BOAOEMBI CHUXeH € 327,3 MnH. T (1990 r.) oo 168,6 mnH. m* (2001 1) unu
13,8% ot ofliero BOAOOTBEAEHNS B OTKPbITblE BoAgHble 0bbekThl. (‘Ha-
UMOHanNbHbIA 40KNaA O COCTOSIHUM OKPYXalLWeh NpUupoaHON cpeabt U Uc-
NONb3oBAHUK NPUPOAHLIX pecypcoB B Pecnybnuke Y3bekuctan”, 2002).

22.1. BArPA3HEHUE CPELI NECTULUWAAMU

CpeaHvii ypOBEHb 3arpsi3HEHMUS MOYBLI CENbCKOXO3ANCTBEHHbIX Yro-
DU xnopoprasudeckumu U ux metabonutamun (OOT) - 3a nepuoa ¢ 1991
no 2003 rr. cHWXancs, u ux coaepxanve He npessicuno 1,0- 3,8 NAK, Ho
B Gepranckoi fonvHe, Xope3MmcKon, TakeHTCKon obnacTax ypoBH#H 3a-
rps3Henus cocrasunu 1,5 po 5,0 NAK.

OpHako, 3aperncTpupoBaHbl U OYEHb BbICOKWE YPOBHMU 3arpsidHeHnst
pasnuuHbiMu sgoxuMukatamin. Tak, B xo3sncTee “Kapacy” AHropckoro
paioHa oH coctasun 100 MNAK, xo3sictee “Camapkana” MNacrapramcko-
ro panonra - 193 MNAK, xo3sitcTee “Y3bekncrtan” KymkypraHckoro panoxa
- 252,8 MNAK, a B8 xo3sicTBE UM. Typaesa [lacTapramckoro pawoHa - 379
MAK. 31o skonoruueckas katactpoda. (“HaunMoHanbHLIA goknan o co-
CTOSIHUW OKPYXaloLLEW NPUPOAHON cpeabl U UCNONBb30BaHWN NMPUPOAHbLIX
pecypcoB B Pecnybruke Ysbekucran’, 2002, 2005, 2006).

3arpszHeHye noueskl xnopatoM MarHus 8 npepenax 3-6 NAK, Hutpa-
Tamu u dpropuaamm - 1,5-2,0 NAK, nutpuagamu - 32 NAK, docchopom -
1,9-2,5 NOK, s6nunau cknanoe sgoxumukatos - 24,7 MNOK, HedpTenpoayk-
Tamu - 28 MNAK.

Bce 3arpasHUTENW BpeaHbl ANS XUBbIX OPraHW3MOB, KOTOpbIE Haka-
NNUBAIOTCH B NMULLEBBIX NPOAYKTAX, U NEPEXOAUT K YENOBEKY.

Mupoeoe npouzeoacTteo O4T - 100 7. B 1963 r. B AHrMK 6bino 06-
paboTaHo repbuumaamun 3 mnH. ra. B pesynsrate obpabotkm AT n HCH
B8 1956 r. B KaHapne nornbno 800 Teic. nococen n popenu, YNCNEHHOCTL
nNonynsuUMin rHe3aaimnxca NTuy cokpatunacs ¢ 72% 8o 29%. B xunposbix
KneTkax Ten MepTBbIX NTAU, pPbI6 U Apyrix rMApo6bUOHTOB YpOBEHb KOH-
ueHTpauum nectuumaoe so3spoc B 100 000 pas.

CbenobHble muann v yctpuupl, 3apaxerHbie JOT cnocobHbl K KOH-
LUeHTpauum atoro npenapara B 70 000 pa3. OtaensHelie npenapatsl (ren-
Taxnop) CHWXaT NPOAYKTUBHOCTb HEKOTOPbLIX OAHOKNETOMHbIX BOAO-
pocnew ao 95%. Ot OOT oT napanvya norubnu aposasl (80%). B 1961 .
B Tene oaHoro xutens CLUA obHapyxunocb 925 Mr xnopopraHnvecknx
seulecTs, a Bo ®panuumn - 370 Mmr.

B dpykToBbIX AepeBbax n Boobule B aepesbsx [T HakannueaeTcs
B ITUCTLAX M BETKax, KOTOpble ONajalT u ONATb MAET UX HakonNneHue B
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noyse. HakonneHue oCTaTouHbIX KONMMYECTB NECTULIMAO0B OYEHL ONaCHbI
AnNsi BCEro XWBOTO B NPUPOAHOW cpese.

3arpasHenue Boabl. OTX04bI NPOMBILLNEHHOCTU CUMBHO 3arpA3HSIOT
Bogoemsl. Tak, B CLUA 20 MnH. T 0OTXOR0B B BUMAE PA3MUYHBLIX XUMUYe-
CKUX BellecTs BbibpacbiBaloTcs B 03epa Opu, BepxHee.

W3 esponeiickux pek PeiiH npeBpatyeH B c6pocHbIv kaHan. B ero sep-
xoBbax B 1cm® Boabl coaepxutcs ot 30 4o 100 MUKpoBoB, a B HU30BbSX
- 0o 200 Tbic. VimeioTca canpobHble OpraHnamMbl, xapakTepHbie 4N pas-
NUYHbIX 30H GMonpyAaos..

B mopsx: B 1968 r. B Mops 661110 BbiGpolLeHo 5 MnH. T HedbTenpoayk-
TOB. Y ¢hpaHuy3ckoro Hepera Jla-MaHwa 3a 1 AeHb U3 MOps U3BMEKNU
100 T yrnesogopogos.

PaaunoaktveHoe 3arpashenune. MNepBoe pagnoakTuBHoOe 3arpsisHeHWe
Buocdepbl Hayanock B 1945 r. ¢ aToMHoN HoMBapaMpPoBKY amepuKkaHua-
MU ANOHCKUX ropoaos XupocuMsbl u Haracaku. B pesynbrare nornbno He-
CKOMMbKO COTEH Niofen, a ocTaBwuecst 40 cux nop GonetoT oT paguoak-
TUBHOTO 0bnyyeHus.

B HacTosiuiee Bpemsa B Mupe HakonneHa orpoMHas Macca aTOMHOBO-
AOPOAHOro apceHana, KOTOpbI MOXET HECKOMNBbKO pa3 YHUYTOXWUTL BCE
XMBOE Ha nnaHeTe.

Ha Tepputopuun pecnybnuk LieHTpansHOW A3Un UMEIOTCS, U XPAHATCA
PaAMOaKTUBHbIE OTXOAbl OT aTOMHOW NPOMBbILLNERHOCTH GbiBlero Coto-
3a. Tak, Tepputopumn CemunanaTtuHckon u [xeskasaHckon, KaparanamH-
cko 1 Kbi3blnopauHCKoOn obnacrein oTNnYaloTCA O4eHb BbICOKOW paano-
aKTVBHOCTBIO, YTO RBNRETCR PE3yNbTaTOM COTEH HAA3eMHbIX U NOA3EM-
HblX aTOMHbIX ¥ BOAOPOAHBIX B3PbIBOB.

B 6acceitie p. Mainu-Cy HakonneHo orpoMHoe Konu4ecTso paauo-
aKTUBHbIX YPaAHOBbLIX OTXOA0B, KOTOpbIE XPAHATCA B 44 3aKpbiThiXx U 14
OTKPbLITLIX CKIlaaax. 3TU OTXOAbI OYeHb OMacHb! ANSl OKpyXalollen cpe-
Abl - ANA XU3HU NI0AEN NPOXUBAIOLLMX B 03epe panoHe Mannu-Cy, Heaa-
NeKo OT paAvoaKTUBHbBIX ypaHoBbIX 0TxogoB. OTXoabl CMbIBAIOTCS CHEro-
A0XAEBON BOAOW U 3arpR3HAIOT NOBEPXHOCTHBLIE ¥ NOA3EMHbIE Boab! bac-
cenHa pekv Kapagapbs.

NopobHble 3axopoHeHUs umetoTcs Ha Tepputopun Kbidbin-Kyma, B
panioHe bekabaackux o3ep YuHasckoro panoHa, 8 KaKOM OHWU COCTOSIHUM
HWKOMY He U3BECTHO.

M3BecTHO, 4TO 6bIN NPUHAT 3akoH Pecnybnukn Yabekuctan “O pagm-
auuoHHon 6esonacHocTn” (31.08.2002r.), C uenbio perynuposaHust oT-
HOLLEHWUN, CBA3aHHbIX C obecnedyeHvem pagvaumMoHHoW GesonacHocTy,
OXpaHbl XWU3HW, 300POBLA NMIOAEN U OKpyXaloLen cpeasbl OT BPEAHOro
BITUSHUA NOHU3UPYIOLLLETO U3MYyHEHUA.

[ocynapcTBeHHbIn KOHTponb Pecnybnuku YsbekucTtaH ocyuwlecTsns-
eT Haa3op Hafj paanaunoHHon 6e30nacHOCTbIO paboT NPOMbILLINEHHbIX U
ropHbix npeanpuaTui. Tak, 8 r. Aurnabag TawkeHTckon obnactu ¢ 1950
no 1992 rr. yHKUMOHUPOBAN YpaHOBLIV PyAHUK, FAe NPoU3BoAUNach
ypaHoBas pyaa Ans 060poHHOM NPOMbILLNEHHOCTH Bbisluero Cotosa. 3a
ykasaHnhblii nepuog 6binu otpabotaHbl 64 ra u ata TeppuTopus 6bina 3a-
paxkeHa pagnoakTUBHbLIMU OTXOAAMU, FAE MHTEHCUBHOCTbL U3NYYEHUA Co-
ctaenset 1500-2000 mkp/yac, yto B 35-40 pas, npesbiwaeT HOPMbI pa-
AnaunoHHon 6esonacHocTy.
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B 1992 r. akcnnyaTtauvs pyaHukos 6bina npekpawlena, a ¢ 1994 roga
Ha4anocb Ae3aKTUBAUMA NMPOU3BOACTBEHHbLIX COOPYXEHUW U peKynbTU-
BaUMs 3apa)keHHow TeppvTopun. N3 1,3 MNH. T 3arpsa3HeHHOro rpyHTa
BoiBe3deHo 208,5 Toic. T, 3aBe3eHo 9,0 ThIC. T YACTOTO rpyHTa.

3HaunTenbHasa AoNs paavoakTUBHLIX OTXOAO0B 3axXOpPOHEHa B OKea-
Hax, Ha pa3nuuHbix ocTpoBax. [epwoa pacnapa yrnepoaa - 14 paseH
5730 net, nnyToHus - 24 500 net, noaa-129 - 6onee 10 MnH. neT.

ExerogHo B ATnaHTU4eckuit okeaH cOpacbiBaloTca 0TX0Abl pagnoak-
TMBHbIX BELLUECTB, N30TOMOB, XUAKUX OTXOAOB U T.4. ABapus Ha YepHo-
Beinbckon ASC noenekna 3a cobow 3apaxeHwe BO3Ayxa, NOYBbI, BOALI;
BNocneacTeum rubens NIOAEN U XUBOTHBIX.

B ApkTM4eckoM Nosice NULUARHUKU COCTABNSIOT OCHOBY KOpMA ONeHen.
JiMWwanHvkn HakannuBaloT pasnuyHble paanMoaKTUBHbIE BELLECTBA, KOTO-
pble NEPexXoasT B TENO ONeHeW, a U3 HUX - B OpraHM3M YenoBeka, T.K. 4eno-
BEK CeBepa B AieHb CbeAaeT OKONo 2 kI MACA ONEHs U B pesynsrare yeno-
BEK B CBOEM Tere HakannueaeT npumepHo 1,5 m kiopu. Torga, kak B suax
yTku B 200 000 pas Gonblie HakannMBaeTcs paanoaKTUBHLIX BELLIECTB.

22.2. 3KONOMMYECKKU ONACHOE 3ATPA3SHEHUE BUOCOEPHI

B 1980 r. B Mupe Hegp 3emnu naenekanock okono 100 mnpAa. T pya,
rOpIOYNX UCKOMAEMBIX U APYTOro ChiPbS, U U3 HUX NPOU3BOAUNOCHL BCe-
ro 2 Mnpa. pasnuuHbix npoayktos. Bonee 96-98% Ao6biBaeMoro Cbipbs
13 Heap 3emnu BbIOpackLIBAETCA B OKPYXaloLLYO Cpeay B BUAE OTXOA0B.
Ha kaxaylo TOHHY NpOMBbILLNEHHON npoaykummn npuxoautca 20-50 1 oT1-
X0[08B.

B cepeanHe 70-x rofioB exeroaHo 8 okeaH BbibpacsiBanock 6onee 6
Mnpa. T TBepAbIx 0TxoaoB unu 17 1/km?, a B koHue 70-x B Guocdepy no-
nano 65-90 MnH.T HedTU 1 HebTENPOAYKTOB, B TOM YUCNE B HA3EMHbIE
3KOCUCTEMBI - OKONO 19 MNH. T, B OKeaH - 2 MIH. T, 8 atmocgepy - 44-68
MIH. T unu 1 T/km? ana Bce noBepxHocTy cywwu. 3a nocnegxue 130 net
cogepxaHnue CO, B atmocgepe ysennuunocs ot 0,3 ao 0,5% B roa.

K koHUuy 70-x rogoB B cTpaHax Esponbl Ha oaHOro Yyenoseka Npuxo-
Avnock okono 47 kr cepsl B BuAe BbiGpocoB B atMocdepy. bonee 70%
cepsbl, Npuxoasiuxcs Ha Lieseuuio, n 80% “Hopeexckon” cepbl NpuHece-
Hbl BETPOM U3 apyrux cTtpaH. Okono 20% kucnbix Aoxaen B Espone Bbi-
3BaHbl U3 CEBEPHON AMEPUKN.

B 1750 r. B8 3anagHon EBpone kagMu# ¢ ocagkamu He Bbinagan, a 8
1930 r. ero Boinano yxe 3,8 r/ra, a 8 1980 . - 5,4 r/ra. CopepxaHue xaa-
MWUS B KOpPE HaANOYEeYHUKOB YenoBeka ysenunuunock ¢ 1897 no1981 rr. 8
70 pas.

CopepxaHue cBuHLa B opraHuame xutenen CUIA B 50-1000 pas
bonblie, YeM B TKaHAX NIOAEN, XUBYLLMX HECKONBKO THICAY NET Ha3ag.

B 6uocdepy OAT eHeceHo oT 1,5 o 4,5 MnH. T unu 4o 1 kr Ha Kaxao-
ro xutens 3emnu. B oTaenbHbIX paiioHax ¢ MHTEHCUBHLIM CEMbCKUM XO-
3ancTeom cogepxxanve JT aocTuraet 5-6 kr Ha Yenoseka B rog.

B 70-e roap B Mupe 6bino npousBeaeHo okono 50 MnH. T aTunexaunx-
nopvaa - 310 no 14 Kr Ha Kaxaoro xutena 3emnu, 04HOIO U3 CUNbHEN-
LLKX SA0B.
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Yenosek cospan 6onee 80 ThiC. XMMUYECKUX BELECTB, U 3TO YACHO
exerogHo ysenuunsaetcs Ha 1000. N3 HUX 7 TbiC. BELLECTB - KaHuepore-
Hbl. Y13 HUX Tonebko 1500 BeLLeCTB UCNbITaHbl HA XUBOTHbIX.

B HacTosiwee BpemMs BO BCEM MUpeE, B TOM yucne 1 B ctpanax CH,
Habnogaerca CHUXEHUe TeMNoB 3arpsisHeHus Guocdepbl U NpUHUMAaLOT-
CAl BCE Mepbl K YMEHLLIEHNIO CTENEHN 3arpsi3HEHUA OKpyXalollen cpe-
Abl. Tak, B 1983-1984 rr. coopyXeHbl O4UCTHbIE COOPYXEHUsI 06LEeMOM
17 MnH. M® CTOYHOWN BOAbI, B pe3ynbTate KonuuecTso cbpocoB yMeHbLWH-
nock Ha 2,9 kM.

B 1984 r. 8 6biBlweM Colo3e 69% norpebHOCTU NPOMBILNEHHOCTH
6binn obecneveHbl 060POTHLIM BOAOCHaGXKEHUEM, YTO NO3BONUNO OTKa-
3atbes oT 220 kM3 YACTON peqHON UNK 03epHoW BOAbl. JTO B 4 pasa npe-
BbILLIAET cpegHeroaoson ¢Tok [iHenpa.

B 1983 r. no cpaBHenvio ¢ 1975 rogom Ha 9 MNH. T cokpaTUnuce Bbibpo-
Cbl BpeaHbIX BELLECTB B aTMocdepy, B Yabekucrare ¢ 1991 no 2001 rr. - Ha
39,6%.

OpHako BO MHOTUX paoHax NnaHeTbl UMEIKOTCA “ropsiume TouKkK” npu-
poabl, HEKOTOPLIE YFONKM NPUPOAbI HAaXOAATCH B 3KOMNOFMYECKU KaTacTpo-
huyeckom nonoxeHun. Tak, Hanpumep, nobepexbe banTtuickoro mops,
peku Penn B EBpone, 3arpsisHeHHble pasnuyHbiMu oTxoaamu, bonblive
Benukue ozepa Amepuiku, o3epo CeaH B ApMeHuu, o3epo barikan B Cu-
Bupu, katacTpocha Apanbckoro Mops, Beicbixawlive peky Chipaapbs u
Amygapes B CpegHen Asuu.

Bcé aro, pesynsrar Gecxo3sncTBeHHoCTU, BeckynbTypbs M HesHa-
HWUS 3KONOTUHYECKMX 3aKOHOB NPUPOALI CO CTOPOHbI paboTHUKOB rocyaap-
CTBEHHBIX W NapTUHbLIX OpraHoB, UX NpeHebpexeHne NpUpogon.

22.3. 3KONOTUYECKMW OMACHbLIE BO3AEWCTBUSA 3AFPA3HAIO-
LLUX BELLUECTB HA TEHETUYECKWUE CUCTEMbI OPFTAHU3MOB

B HacTosiulee BpeMsi B MUpE HAKOMMEHO 3HAYMTENLHOE KONUYECTBO
MyTareHHbIX BewecTs (B BoAe, nouse U atMocdepe). HekoTopble Bele-
CTBa COBMECTHO OKa3biBalOT KOMOWHUPOBAHHOE MyTareHHoe aencTeue,
yepes BHyTpukneTodHble nnasmugun (monekynel OHK), kotopbie nepe-
AaT HEe TOMbKO MyTareHHbIM BeLYecTBaM, HO U GakTepusim, Bupycam,
0Ka3biBas BIUSHUE HA UX NATOreHHOCTb.

Ha obmeH BenkoB M HYKNEUHOBbLIX KUCNOT XUBbIX OPraHW3MoB BO3-
OEeNCTBYIOT MHOTUE 3arpsasHsioLLue SA0BUTLIE BelecTBa. Tak, Bce knac-
cbl repbuunpoB, Takve, Kak: a) ranoanHoBbie KUCNOTLI (dannoneH); 6)
apomaruyeckue kucnoTel (xnopambeH); B) amuabl (Nponusamna); r) xap-
6oHatbl (npodham); a) Tpuokapbomatsl; €) NMPUANHBLI U ApYyrve, KoTopble
BO3AEWCTBYIOT HAa OOMeH BeLlecTs, coAepXxaHue W HapylueHue 6enkos,
PHK u OHK, v B pesynsTate npoucxoaaT rnybokve HapyweHns xusHeae-
ATENLHOCTU pa3HbIX BUAOB OPraHU3MOB.

YyxepoaHble COEAUHEHUS B OpraHu3Me TpaHCOpMUPYIOTCS C yua-
cTnem hPepMEHTATUBHBIX PEaKLMi YeThIPEX TUMOB: OKUCNEHUS, BOCCTa-
HOBNeHuA, gerpaunu (paclenneHns MONeKyn) U KoHblorauuu, T.e. coe-
AVHEHWA MONEKYN 3arps3HUTENS C OPraHUYeCKUMU BELLECTBAMM KINETKU.
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MHorue xnopopranudeckve, hoccopopraHuieckve n opraHoMeTanm-
yeckue coeaUHEHUN ABNAIOTCA MOLLHbIMY KaHLIEpOreHamu, v B pesynsra-
Te WX HaKoNneHns opraHuam nornbaer Ny NOABNSETCR HENONHOLIEHHAA
reHeTMyeckas HacneaCTBEHHOCTb y AeTen. [leTn, poxaaloTca HenonHo-
LEHHbIMW, MOCTOAHHO GONbHBIMU, C KOHEMHOCTSAMIU pa3HoWk ANvHbL. Kpo-
Me Toro, yxyawaercs npotekaHne 6epemeHHocTu. [laxe B MONOKe Kop-
MALWMX MaTepen coaepxanue nonuxnopbudenuna (MXB) gocturaeT Ao
10 mr/kr.

OTaenbHble BeLIECTBa, Takue, kak rekcuxnopodeH, cogepxarcs B
moeine -1-3%. Martepu, ynotpebnsaswume 3To Mbino okono 70 pa3 B AeHb
(oxono 500 meguumHckux cectép B LUBeackux rocnutansx), MMenu ce-
pbé3Hbie nospexaeHuns, T.e. 6,1% HOBOPOXAEHHLIX AeTeil vumenn ce-
pbé3Hble reHeTu4eckne Hapywerus (Ao 16%).

OTtpuuartensHoe Bnusitve T onpeaeneHo BO MHOMMX cny4asx. Tak,
B 1969 r. y 6ypbix nenukaHos u3 1125 ruésa sbiBenock NulikL 4 onepums-
wuxcs nTeHua. MaccoBast rnbens nTeHUoB Gbina cea3aHa C TOHKOW CKOp-
nyno# svy (ocTpoB AxakaHanaHe B panoHe Jloc-Argxeneca). MNpu cHn-
xeHuv cogepxanns AAE, O0T B okpyxatowen cpeae, ckopnyna auu ne-
nvkaHoB ctana 6onee ToncTow u rnbens NTEHLUOB HEMHOMO CHU3UNACh.
Mpwu yToHyeHnn ckopnynbl Ha 16-19,7% 13 10 OTNOXEHHbIX AL BbIBOAN-
nuck BCero 2 nteHua.

B passuBatowjuxcs cTpaHax eXerogHO OTPasNATCA nectuumaammn
okono 375 TeIC. YenoBsek, U3 Hux okono 10 Teic. ymupatoT. Okono 80%
pakoBbix 3a60NeBaHNA CBA3aHbI C XMMUYECKUM 3arpsisHEHNEM cpeabl.

MN3secTHO, YTO Ha opoluaeMbix 3emMnax CpeagHen Asum, ocobeHHo B
Y3bekucraHe, B cpegHem Ha 1ra ucnonb3oBanuck 54,5 kr (mecramu fo
190 kr/ra, AsepbanpxaH), CUNbHO AAOBUTLIX XMMUYECKUX COEANHEHWUN, B
pesynbTarte Yero TbiCSYM rekTapoB NNoAoPoAHON 3eMniu ctanvy Becnnoa-
HbIMKW, 3apaXxeHa No4yBa, BOAOEMbI U, B KOHEYHOM CYETE - Nioau, y KOTOo-
pbIX NOABNSOTCA MHOXECTBO BonesHen, ocobeHHO y AeTer, OHWN cTanu
HWU3KOpOCNbIMU, BONE3HEHHBIMMK,

Kpome nectvumaoB cepb&3Hoe oTpuulaTenbHoe BAVSIHUE Ha OKpyXa-
IOLLYI0 cpeay oKasbiBaeT MUHEpanbHasa KOHUEeHTpauus pTyTu, Meau, kaa-
MUs, HEHONOB, aMMOHWS, LINaHUO0B U T.4.

Tak, B CLLA B 1984 r. B kpynHbix BogHbIX 6accewtHax fo 80% 6biykos,
TOMKOBOAHbIX pbtb (CTaplue 2-x net) B6biNn NOPaxXeHsl PaKoM KOXU Ui
neyYeHn; y cyaaka KaHagckoro - onyxonk neyexv. M3 10 puib 8 6biykoB
cTpajanu nopaxeHvem neveHu. Bcé 3to sABuNoOCL pesynstaTtoMm ysenu-
YEHURA XMMUYECKUX COeAUHEHUN B KPYNHbIX BOAHbIX BaccenHax.

UccnepgoBannsa nokasanu, yto 8 CLLA n Kanage Gonee 8,5% pbib 60-
netot 6aktepuanbHbiMU, rPUGKOBLIMU U NApa3nTHbIMKU BoneaHsaMu.

OT pacTBOpMMbIX apoMaTndeckux npouasoaHsix (PAl) okono 5% cbi-
pon HedT!, TMGHYT BogopOCnK, 6eCNo3BOHOYHLIE XXUBOTHbIE, PbIBb!, TMb-
HYT TIONEHWU, CUPEHbI U KUTOODpPa3HbIe.

HesnauutensHoe xonuuyectso AT n xnopodoca BbI3bIBAET YrHETE-
HWe N HapyLleHWEe XUBbIX OpraHMamoB. MuHepanbHoe KonM4ecTBo pTy-
™ (0,05 mr/r), meawm (0,05mr/n), kagmus (0,2 mr/n), deronos (0,05 mr/n),
anomuHna (1mr/n), v uvaunmaoe (0,05 mr/n) BbI3bIBAIOT HapylweHUs xa-
paxTepa ABWXEHUS U NPUBOAST K rnbenm pbib.
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B ®PI nioawn, xusLune B OKPECTHOCTAX XUMUYECKNX NpeanpuaTuii, 6o-
nenu NpocTyaHbIMK 3abonesanusiMu 8 5-10 pa3 npoaomkuTenbHee, Yem
KOHTPONbHbLIA KOHTUHIEHT. [TeyeHb, NOYKW, NOAXKENYAOYHasA Xenesa - B
1,5-2,5 pasa 4awie bonenu y 3Tux nioaen, Yem y KOHTponbHbix. Obuwas
3abonesaeMocTb fieTei AOWKONbHOrO BodpacTta Ha 30% Bbilwe, YeM y
KOHTponbHbIX. [1pU 3TOM oTpuLaTenbHoe BNUsiHue nectuumaos ot 14,1
o 56,6%.

QOnacHocTn aaepHon BoHbl. OxpaHa npupodbl siensietcs rnobans-
HO NPoGNemMor COBPEMEHHOCTU, U OHA TECHENLIUM 0Bpa3om cessaHa:

1. ¢ npobnemMon nNpenoTBpaLeHa SAEPHOW BOWHLI U OrpaHuyeHust
FOHKW BOOPYXEHWS;

2. c npobnemow aemorpaduyeckon crabunusaumu.

Jhobas paeatenbHoCTb B 06nacTu oxpaHbl NPUPOAbI TEPSET BCSAKUA
cmbicn, ecnu ByaeT paseasaHa sgepHas BoinHa. Mpu atom:

a) pagnoaKkTVBHbIE 0CaaKU paspyLuaT reHoOHA, XUBbIX OPraHU3MoB;

6) obnaka nbinu, AbiMa oT NoxapoB ByayT BbIGpoweHbl 8 aTMocgde-
Py, 4TO, NULWINT NNAHETY 0BbLIYHOrO KONMUUYECTBa COMHEYHO 3HEpPrun; oT-
KPOETCA 030HOBbLIN CNOW,;

B) B pe3ynsrare 3Toro Temneparypa NOHU3WUTCA, HAacTynuT “saepHas
3umMa” U nnaHera 3améEp3aHer,;

r) B ropax BbICOTOM 5 ThIC. M: Ha4 YPOBHEM MOPS U Bbllle Temneparty-
pa NoBbICUTCA, U NEAHUKN NPEBPATATCA B CTEKaOWMeE NOTOKMK;

A) B aTMOCcdepe yMeHbWNTCA cofepxaHne o3oHa Ha 50% v B pesynb-
Tare 3TOro UHTEeHCUBHOCTL YOJ1 Bo3pacTaeT B 4E€CATKM pas.

Bce Bbiwe nepeuncneHHoe, KatacTpoguyecku NOBANAET HA BCE Xu-
soe (Turco et al, 1984).

B 80-e rogax exeMuHyTHO Ha BOEHHble pacxoabl Tpatunoce 6onee 1
MMH. gonnapos, unv 600 mnpa. B roa.

22.4 SKONOIMMYECKAA OMACHOCTb PA3PYLWIEHUA
OKOCUCTEM U UCTPEBENEHUE BNOOB

B pesynsrare Bo3nencTamA YenoBeka Cc nuua 3emnv UcHeanu HeKoTo-
pble npeactasutenu cgnopsl u ayHel. Tak, ¢ 1600 roga no HacToswee
spems uctpebnenbl 162 suga v nogsuaa ntuu, 381 Buay yrpoxaert uc-
4Ye3HoBeHWe, 255 BMAOB MNeKonuTaloWwmX Ha NyTK K ucHessoseruio. U3
aBCTPaNUNCKUX CyMYaTbIX Nog yrpo3oi ncHesHoBeHus okono 42%.

B 1627 rogy 8 Nonbwe ymep nocneaxun Typ (Bos primigentus) - npe-
AOK Hallero KpynHoro poraroro ckota.

B 1681 roagy ucuyes gpoHT ¢ ocTpoea Maspukuii. B cBsi3u € KonoHuaa-
uven B XVII Beke 13 28 8uaoB hayHbl NTUL Ucyesnn 24.

B 1765 rony ucdeana nocneaHas ocobb MOPCKOW KOPOBbI (KOpOBa
Crennepa, 6bina onucanal741 r.) Ha Komangopckux octposax Kamuar-
K1. TUMM XUBOTHBIMU B CBOE BpEMSA KOPMUNUCH YNEHbI 3kcneanuuy Bu-
Tyca bepunra.

B 1870-1880 rr. ucueanu asa Buaa oXxHo-adpukaHckux 3ebp - Bypue-
nosas 3ebpa u kearra. B 1914 r. B 300napke r. UuHumnnattu (CLWA) ymep
nocneaHui cTpaxcTaylowuin ronybe (Ectopistes migratorius). 3ToT BuA
6bin UCTpebnéH B pesynbTate 0xoTbi. Bo ®paHummn NocTenesHo ucyesa-
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10T measeamn 1 xvwHble nTuubt. B CLUA 44 rona Hasag neca 3aHumanmu
nnowaab B 170 MNH. ra, a ceyac OHNM COXpPaHUNUChL Ha nnowaau 7-8
MNH. ra.

Mo pa3HbIM oUEeHKaMm B Halle BpeMs Ha 3emne cyilecTsyeT okono 2-3
MNH. BUAOB OPraHM3moB, u3 Hux pacteHun - 300 000, xuBoTHbIX - 1,5
MnH. BUAOB. 10 HEKOTOPLIM AAHHBIM YACNO BUAOB TOMbKO HACEKOMbIX B
npupoae cocrasnseT ot 8 4o 12 MnH. BUAOB, a oblyee 4mcno BuMAOB U
HOpPM XMBbIX OPraHu3mos - A0 32 MNH. MHorne MnH. BUAR0B BCE ellé He
ycTaHoBneHbi. Kaxabii U3 aTux BuaoB TpebyeT oxpaHbl CO CTOPOHbI Ye-
noseka.

B nacTosulee Bpems okono 25-30 TbiC. BUAOB BbICWNX paCTEHUA 1nu
8-10% 13 obllero yucna pacTteHuit Mupa HaxoaAaTCA NOA Yrpo3on yHU-
YTOXEHUS.

B KpacHyto kHury 6biBuiero Cotosa (1984r.) 3anecensl 603 supa co-
CYAMUCTbIX, U3 PA3NUYHbIX CEMENCTB, B ToM yucne 90 mxos, 70 nuiwanHu-
koB, 50 rpuboe n ap. U3 900 Buaos Mopckux Bogopocnen y 6eperos Be-
nukobpuTaHun okono Tpetu - peakne. B epmanun okono 40% rpubos
noA, yrpo3on UCHE3HOBEHMS.

2KunsoTHble: onucaHo okono 1,5 MNK. BUAOB XUBOTHbIX. Tonbko Ha [a-
Balckux octposax u3 1061 aHaeMUYHbIX Morniockos 600 BbiMepnu 1
400 - nop, yrposon.

B CesepHon Amepuke onucansl okono 1000 Bnaos MONMIOCKOB, U3
koTopbix 40-50% BbIMEpPNU UNU HAXOAATCA NOL, YTPO30A UCYE3HOBEHUA.
Mop yrpo3ow ucuesHoeexua 2/3 Bugos esponenckux babouek. Tonbko
B ®PI 3a 50 neT BbIMepno 27% BMAOB AHEBHbIX Habouek. B 3anaaHom
Anaray, TaHb-LLlane 13 150 Bugoe aHeBHbiX 6abouek 12 unu 8% ncues-
m, a 18% ctanu peakumu.

Mo KpacHon kHure Mupa 168 Bugos v 25 nogsraos pbib HaxoasTCR
noA yrpo3oi yHuuToxeHus. 52,3% npecHOBOAHbIX €BPONENCcKUX BUAOB
pbI6 - noa yrpo3oit. B Tagxukuctade 10,2% pui6 noa yrposon, n 36,8% -
B ['opbkoBckow obnactu, okono 33 Buaos amcpubuii no mupy, u 60% xso-
croBbiX ¥ 13 BuaoB 6ecxBoCTbix ampubun 3aHeceHbl B KpacHyO KHU-
ry Coio3a. Tawke 2 Buaa yepenax, 19 sugos Awepuu, 16 Buaos amen B
yrpoxaroLlemM nonoXeHuun.

109 BnaoB nTul BoiMepnn Ha 3emne 3a nepuog ¢ 1600 roaa, v B Ha-
cTosiLiee BpeMA 274 Buaa HaxoaaTcs noa yrpo3on. JTo Xypasenu, Apo-
ki, hasaHbl, nonyraum, parickue nTuybl. U3 408 suaos ntuy 3anagHon
EBponsi, 294 - B yrpoxatowem nonoxernun. B CHIC 80 Bnaos 3aHeceHo
B KpacHyio kHwry.

M3 mnekonutatowmx 64 snaa 3a nepuog ¢ 1600 no 1974 rr. ncuesnu,
a 233 Buaa - noa yrpo3ow ucHesHoBeHus. 3a nocnegHue 15 net U3 da-
YHbI UCHE3NU: TIONEHb-MOHaX, renapa asuaTtckun, TypaHCKUiA TUrp, a Tak
e KpacHbI BONK.

B yrpoxaiouwlem nonoxexun HaxogsTca: neonapabl, nonocaras rue-
Ha, necey, ycCypunuckun TUrp, antackuin 606p, cepbliil KUT U I0XKHBIA KT
u ap. C 1600 roaa ncyeanu 194 Buaa no3BOHOUHBIX XXUBOTHbBIX.

MpuyuHbl ncuesHoBeHus BuaoB, OCHOBHbIE MNPUYUHLI UCYE3HOBE-
HUs BUAOB: AoGbiBaHNe NPUPOAHLIX PECYpPCOB, pa3spylieHne MecToobu-
TaHu, BNUSHUE BCENEHLEB, NPAMOE YHUUTOXEHWNE, CnyvaitHas rubens,
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BbonesHs U anugemMun, npupogHbie HakTopbl (XMMUKATLI, 3arps3HeHue,
oTbpochl U T.4.).

Paspyuienne mectoobutanuin: 8 pesynbTate COKpalleHWA necono-
kpbiTuit B CLLA ¢ 1968 no 1980 rr. YucneHHoCTb BOPOBbUHbLIX NTUL, €Xe-
roaro cokpawanacb Ha 1-4%. B oTaenbHbix panoHax mMupa 3a 500 net
yTpaueHbl 44% MnekonuTaroLwmx.

B ®PI B 1975 1. okono 50 Twic. 6uoTonos Tpeboanu oxpaHbl. B 1982
r. n3 Hux 20 Teic. BblnK paspyweHsbl. B Yabeknctane 63% Bcex Buaos pac-
TEHUN NOoA Yrpo3on B pesynbrate paspyuieHus buotonos. TakoBbIMM AB-
nsioTes hkusakckue, KawkagapbuHckue (HuwaHckue), YcTiopTckue cre-
nu - 6MoToNbl pa3pyLueHbl B pe3ynbrarte OCBOEHWA W NO APYTUM NpUYu-
HaMm.

OobbiBanue: B cepeauHe 70-x ronos 8 EBponeickux crpaHax U B eB-
ponewckon vyactu Poccum 13 8,41 MNH. KONbITHBIX €XEroAHO OTCTpennuBea-
nocb 2,32 MnH. B Esponeiickux ctpaHax ¢ 1971 no 1978 rr. gobuiTo 6,84
MIH. 3Kk3emnnsapos nucvubl (okono 860 Tobic. B ron). B Oeiswem Colose
70-e roab! exerogHo Ao6bIBanocs 7,39 MNH. LUTYK KPOTOB U APYruX NyLU-
HbIX 38epen. B Asctpanuu 3a 1960-1980 rr. 661n0 4o6bITO OKONO 25 MNH.
keHrypy. B 1973 r. 88 rocyaapctBamu mupa nognucaH goroeop o6 orpa-
HU4eHun ncrpebnenuns Buaos. HecMoTps Ha aTto, peakue Buabl AoBbi-
Banuce. B 1968 r. ToproBna cnoHoBowW KocTblo gocTurna 400 1, a 8 1982
r. - Ao 10 Tuic. T, uTO Npueeno k rnbenu 6onee 100 Tbic. cnoHos. B Tan-
nauze oauH ak3eMmnnsap korren v 3y6os Turpa 8 1983 r. croun ao 4 Tbic.
aonnapos.

MHorue ueHHble nTUubl nornbatT npu nepesoske (80-98%). Tak, B
1982 r. u3 778 TeIC. OchuumanbHO MMnopTUpoBaHHbix CUIA aukux ntuu,
56 TbIC. OKasanuch MEpTebiMU, 147,8 Thic. nornbnu Bo BpeMs KapaHTUHA.

B 1984 r. B banrnagew npoaaHo 2,1 MnH. WKyp 3-x BUAOB BapaHoOB; B
1978-1981 rr. npopgaHo B EBpony u Amepuky 30 MnH. narywek, a UHaun
npoaaéT ux exeroaHo no 100 MNH. WTYK.

dununnuHbt B KoHUe 70-x roaosB exerogHo npogasany 2-3,5 MnH.
Tponuyeckux puid ans aksapuymos; u3 Cunranypa B 1977 r. 8 CLWA sbI-
Be3eHo 100 mMnH. Tponuueckux puib. 3 TanBaHs eXeroaHO BbIBO3UTCA
no 500 mnH. 6abouek.

Jloe paka B Kacnuitckom Mope npesbituaet 900 MnH. 3K3eMnnapos B rog,.
Tonbko PununnuHbl 8 1979 r. akcnopTnposanu 3500 T AeKOPATUBHbBIX PaKo-
BUH. B 1977 1. n3 nycTbiHb Apu3sone! (CLLA) BbiBE3eHO 260 ThIC. KaKTyCOB.

B 6uiBlwem Coiw3se Gonee 42% peakux M ncuesalowmx BULOB pac-
TeHun uctpebneHbl Ha AEKOPATUBHbLIE, TEXHUYECKUE U NEKAPCTBEHHbIE
Hyxabl. B Y3bekucraHe ucuyesaloT u CTAHOBATCA peaKUMU Takue BUObI
pacTeHUn, KaK Tionbnaxbl, WwadpaH, apeMypycbl, 6ecCMepTHUK, 3U3ngo-
pa u MHOre Apyrue nekapCcTBEHHbIE pacTeHUs.

WuTpoaykuus. Bonee 2500 BuaoB HaCEKOMbIX NPOHUKIU Pa3HbLIMU My-
Tamu B CeBepHyro Amepuky. B 1978 r. Ha 'aBaiickne oCTpoBa UHTPOAY-
ynpoBaHo 22 Buga mnekonutatowmx, 160 suaos ntuu, 1300 Buaos Hace-
KOMbIX, CBbIlLE 2 ThiC. BUAOB LBETKOBLIX pacTeHuit. Ho nog yrposoi uc-
Ye3HOBEHUA HaxoauTca 22 sBuga ntud, 11 snaos monntockos u 70% ra-
Baickon nopbl.
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UHTpoaykuus ko3 Ha ocTpoB CBATOI ENeHbl npusena K YHUHTOXEHWIO
33 aHaeMuuHbIX BUAOB pacTeHuin. Bo hnope Magarackapa HbiHe Hacum-
ToiBaetcs 6onee 900 wyxeseMHbiX BUAOB; BO ¢nope AHrnun - 700, Bo
dnope Kapenun 13 1100 suaos - 200 BMAOB MHTPOAYLIMPOBAHO.

B 1987-82 rr. BO ®panuysckux casaHHax 6bino ybuto 200 6enorono-
BbiX cuNos, a B wTtaTtax Konopaao v Banomuur Toneko 8 1971 r. nuno-
Tamu 6bino ybuto 800 opnoe. B 1979 r. BO Bpems n3sBepXeHUs BynkaHa
Cent-XeneHc (CLLA) norubno 5 Tbic. nocein, 6 Toic. oneHen, 200 mease-
aen, 100 ko3, 15 nym. B CLLA 3a 2 mecsiua 1980 r. peibakamn 66110 Bbi-
6polweHo 1200 mépTabIx Mopckmx Yepenax. C 1952 no 1978 rr. B ceTsx
ANOHCKUX pblibakos normbno Gonee 6,5 MnHK. kanp, Tynukos, BypesecTHu-
koB, anbbaTpocos, Yaek u T.4.

B opocutenbHbix kaHanax Y3bekucrana Tonsko B 1966 r. rubno oxono
7 MNpa. ManbkoB pasnuuHbIX NPoMbICNoBbLIX pbib. MNogobHoe Habnoaa-
eTCA eXerogHo B NEPUOA NCNONb30BaHWUA BOAbI ANS OPOLUEHUS.

B 1971 r. 3a 2 mecsiya B Boaosabopax Cesepo-KpbiMckoro kanana no-
mbno 400 mnK. manbkoB. Ha paccrosHum 10 Thic. KM O cTekna v kanot
opHoOro asTomobuns pasbusaetca ao 1,6 MnH. HacekomblX. ExxeroaHo Ha
poporax ®PIC normbaet okono 70 Tbic. kocyns, 120 Thic. 3aiues, 2 TbiC.
kabaHoB 1 go 170 ak3. ntuy Ha 10 km 3a mecal.

M3 scex normbLumx XMBOTHBIX HA AONI0 OTPABNEHHbIX RA0XUMMUKATAMM
npuxogutca 41%, oTpaenenus repbuumpamm - 22,4%. Tak, B wrare Bu-
ckoHcuH (CLUA) oT oTpaenenunsa cauHuom norubno ao 5% ntuu, 300-500
TbIC. BOoAOMNIaBaloLWmMxX NTUL, NOrmbno oT OTpaBNeHUs CBMHLIOBOK Apobbio
1 pbIGONOBHBLIMY rpy3amMu.

22.5. 9KONOMMYECKUE OCHOBb! OXPAHbI
ONEMEHTOB BEMOCOEPHI

Mo pa3HbIM OLEHKAM B Halle BpEMS UAYT pasnuyHbie NyTu paspylue-
Hus Buocdepsl, CBR3aHHbIE C AERTENBHOCTLIO Yenoseka. OxpaHa Guo-
cdepbl U €& 3NeMERTOB: BOAbI, MOYBbI, BO3ayxa, ¢ropbl U dayHbl - 3T0
OfVH U3 [MaBHENLLNX ACMNEKTOB AKTUBHOMO BHEAPEHUSI MONOXUTENLHON
DeATeNbHOCTY YenoBeka. YenoBek - “rnaBHbIi BEHEW' TBOPEHWUA NpUpo-
Abl -~ He 04YEHb-TO OCO3HAHO NOAXOAUT K NPUPOAE.

Bo MHOrMx cnyvasix, 4enoBeK He NOHMMAET NPUYUH paspyLLeHus 6uo-
ccbepbl: 3arpsisHeHne BoAbl, NOYBbI, BO3AYyXa, YHUUTOXEHME 1ECOB, Hey-
MepeHHbIN BbINOB pbibbl, pacnaluka TeppuTopuu 1 T.4., He 3a4yMbIBaeT-
€Sl 0 NOCNeACcTBUAX.

3BecTHO Gonee 200 NnocTaHOBNEHNI NO OXPaHe OKpyXaioLlen cpeabl
1 paunoHanbLHOro UCMONb30BaHUS NPUPOAHBIX PECYPCOB.

HecMoTps Ha Tparmueckoe BNUsSHWE aHTPONOreHHoro gakropa, Yeno-
BEK cnocobeH U COXPaHUTb, U BOCCTAHOBUTL XWUBYIO NPUPOAY - YNCAEH-
HOCTb nonynauui, Bugos. C NpUMEHEHNEM aKTUBHbLIX Mep, NPEANPUHA-
ThbIX 4ENOBEKOM, YNCNEHHOCTb MHOTUX BUAOB COXPaHEHa i BOCCTaHOBNE-
Ha. OcHOBHble Mepbl COXpaHEeHUs: 3anpeT NPOMbICNa, opraHn3auus 3a-
NMOBEAHWKOB, 3aKa3HWKOB, HaUMOHaNbHLIX NApKOB, 3anpeT OXOTbl, opra-
HWU3aLMs LEHTPOB Pa3MHOXEHUSI U PacCeneHus, oxpaHa MecTtoobuTaHus
1 Apyrue mepebi.
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M3BecTHo, UTO 3eMns, noysa - Guoakonorniyeckas OCHOBa Xu3Hu, Be-
nukue moicrivtenw 18-19 Beka B CBOE Bpemsi oTMedanu, 4YTo nioau, Nonb-
sylounecs 3eMnén, kak Ao6pble oTLbI CEMENCTBA, AONXKHbLI OCTaBUTL eé
YNySweHHON NOCNEeAYOWMNM NOKONEHUSM.

HeobxoaWMO MHOro-MHOro0 pa3 roBopuTb O LapCTBE NOuYBbI, BOALI,
BO3ayxa, 0cobeHHO O uapcrBe NouBbl, O rMaeBHOM GorartcTee nnaHeTtol,
T.K. Uapb-noysa Huina, ecTb ¥ OyaeT OCHOBHLIM MeCTooBUTaHneM Bcex
XWUBBIX CyWeCTB U UX UCTOMHMKOM NUTAHUSA, HO B KGKOM COCTOSHUM OHa
OypeT - BOT rMaBHbIK BONPOC HacTosALWero u dyaywiero.

MoyBeHHbIA NOKPOB BO3HWK W pa3BUBANCS OAHOBPEMEHHO W napan-
nensHO ¢ poxaeHueM Xu3Hu Ha 3emne. BospacT nnaHeTwl okono 4,5
MIpA. NET, a8 NPU3HAKNU XU3HW 0OHapPYXMBAKTCA B ApPEBHENLUX NOPO-
Aax ¢ Bospactom 3,5-3,8 mnpa. net. bakrepwu, cuHe-3enéHble Boaopoc-
nu obutany Ha ckanax u B Bogax 6onee 2 Mmnpa. net Hasag,. PasBuTbin
N MHoroobpasHbili noyBoo6pasoBaTenbHbIN NPOLIECC Havancs MNo3xe,
nuwb 400-500 mnH. ner Hasag,

MMouBEeHHBbIV NOKPOB - 06s3aTenbHbld U HE3aMEeHUMbIA KOMMOHEHT
Bnoccepbl NnaHeTbl. MNokpoB 3TOT ABNAETCA yHexuLLem, sKonornyeckon
HULWEWN XUBOTO BelecTBa. Tak, OpPraHU3Mbl XWBYT Ha NoYBax (pacTeHus,
XWBOTHbIE, MUKPOOPTaHU3MbI) U B NOYBAX HAKANNWUBAKTCA NOCMEPTHbIe
OCTaTKU OpraHM3mMoB U Ux NpoaykTbl obMeHa BewecTB. MMoYBEHHbIA NO-
KpOB B 3kocucTemax obecneumsaeT BogHOE, MUHEpanbHOE W ra3oBoe Nu-
TaHWe pacTeHui, UX PoCT U POTOCUHTETUYECKYIO AEATENbHOCTL.

MoTpebnenvie Guomacchl U €& MUHepanuaauus B Nno4YBax ConpoBo-
XOAKTCA BblAENEHUEM YINIEKUCNOro rasa, ucnapeHuem snaru, obpaso-
BaHWEM ryMyca 1 HakonneHuem coeauHeHui asota, cdoccopa, Kkanusa u
MHOIVUX APYruX 3neMeHTOB. Bo3HMKAaeT CNoXHbIA BUOXUMUYECKnA Kpy-
rOBOpOT 3TWUX dnemeHToB. B kpyroBopoTe u3 6uomaccel oxono 93-95%
OCTaéTcs B pamkax akocuctemsl, a B 5-7% yxoasT ¢ 3po3nen, BOAHbIMU
CTOKaMu B reonoru4yeckuit KpyroBopor.

Kak noka3an B.N.BepHaackuii, Bce opraHnambl CTPEMSATCA YBENMUYAUTD
CBOIO YNCNEHHOCTH U 3axXBaTUTb BONbLYID TEPPUTOPUIO U YBENUUUBAIOT
MOLLHOCTb FOPM30KTOB, 3anackl NOACTUIKU U ryMyca, cogepxanue 61os-
NEeMEHTOB 1 YPOBEHb NNOAOPOAUS.

B xaxgo# ToHHe rymyca okono 5 MrH. kunokanopui aHepruu. B uep-
HO3éMHon nouse 500-600 T rymyca Ha rektap v TbiCAYENeTUAMKU 3Ta
JHEpPrus He pacxuuanacs, ysenuinsanacs.

B HacTosLEee BpeMs YepHO3eMbl NOTEPSANMW 3anackl ryMyca NpuMepHo
BABOE NO CpaBHeHWUIo ¢ Tem, 4To Bbino 100 neT Ha3aa.

B pesynbraTte rocnoAcTBa MOHOKYNLTYPbl U €r0 OTpUUAaTeNbHbIX No-
CNeAcTBUIA, B NOYBE HAKOMUNUCL BUoNoruyeckne TOKCUHbI, camooTpas-
NALULME NMOYBY U peryrisipHo CHUXKaoWmWe NpoayKTUBHOCTL.

B pesynbrarte Heymenoro opolEHUS B CNOXHOXIIOMUCTbIX MECTHO-
cTax obpasytotes rnybokue osparv B 3-7, 10-25 M LUMPUHON U 3HaYUTENb-
HoW rnybvHoW; B oTAenbHbIX paioHax Y3bekucraHna (HwwaHckwe cre-
nn) Boaa, NpegHasHaveHHan AN OpoLUeRus, YXOAUT B HOPb! TytLKaHY-
kos 6e3 nonb3bi. B HacTosiLee Bpems Ha TeppuTopuu pecnybnuk Cpea-
Hel A3un opraHvM3oBaHbl AECATKMU 3anoBeAHUKOB U 3aKa3sHWKOB, rae 30p-
KO oxpaHsloTcs npeacrasutenu gpnopel u cayHbl. Takumu 3anosegHu-
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kamm aisnatotca: JawTtu-[kymckui, Pamut, Turposas 6anka - B Tapku-
kucTaHe; AMyaapbuHckuin, baaxbiackuit, Konetaarckuit, Penetexckun n
ap.- B Typkmenuu; Yatkanbckui, HypatuHckui, Mccapekuin, Kutabekun,
Kbi3binkyMckuii u ap. - B Yabekucrane; Akcy-fpxabarnsl, AnMa-ATUHCKUR,
YcTiopTckuii U ap. - B KaszaxcraHe; Uccbik-Kynbckuin, Capei-Yenekckuin u
Ap. - B Kuprnaum n 1.a.

Ha TeppvTOopMM 3an0BEAHUKOB, 3aKa3HUKOB U HaLuoHanbHLIX Napkos
OXPaHAKTCA peakue U, HaxoAsLWMUeCcs Noa Yrpo3o UCHE3HOBEHUS, BUAbI
pacTeHWUH M XUBOTHbIX.

B Hayane 1988 r. 6bino coobuleHo o ToM, 4To B UHaum co3pan oanH
13 6uoctepHbix 3aKka3HUKOB Ha OCHOBE 3HaMEHWUTOro 3anoseaxnuka Ka-
3MpaHr B CEBEPO-BOCTOMHOM wwiTaTe Accam. B UHaun HacuuTbiBaeTcs 45
TbiC. NpeacTaBuTeNe pacTUTeNbHOro mupa, U3 Hux okono 1500 Bugos
HaxoAsTcs NoA Yrpo3on ucvesHoBeHus. B KpacHylo kHury UHavm 3aHe-
ceHbl 81 BUA MNekonuTalowmx, 47 Buaoe Nyl u 15 BuaoB 6ecno3soHou-
Hbix. (‘MpaBaa”, 4.01.88r.).

MpuHumaemsblie B UHAMKM Mepbi NO3BONSAKOT 3aKOHCEPBUPOBATbL Npu-
poAHblE YCNOBUS BO MHOTMX panoHax VHawm u npeaotBpatuth rubens
PEAKUX PACTEHUA U XUBOTHBIX. CO3Aal0TCA eLlé HECKONbKO HOBLIX 3ano-
BE4HWUKOB. X

B HacTosiwee Bpems B boTaHuuyeckux cagax mupa coaepXvuTcs 3Ha-
YuTeNbHOE YUCNo BUAOB ¢nopbl. Tak, B Bbotannyeckux cagax [lpeto-
puv okono 25% BMAOB MecTHo# ¢nopsbl, a B 6oTaHuyeckom cany Pax-
4o Canto-AHa KanudopHuu 1/3 mectHoit dnopei (okono 1500 suaos). B
6oraHuyeckoM cagy Ysbexucrava cobpaHo Gonee 2,5 Thic. Bugo8 dno-
pbl, U OHW B XOpotueM cocTtosHuu. B Hauane 80-x rogoB Bce GoTaHuye-
ckue caabl Mupa coaepxanu okono 35 ThiC. BUAOB PpacTEHMIA NN OKONO
15% muposow cnopsbl.

B Hawiei cTpaHe v 3a py6exoM WKUpoKo M3BeCTHa 3HameHuTas Basu-
noBcKasi KONNeKLMs MUPOBLIX pacTUTENbHbIX Pecypcos, koTopas B 1940
rogy HacuuTbiBana 6onee 200 Tbic. o6pasuyos. Cenuac B Poccun B Hauum-
OHanbHOM XpakvnuLLE MUPOBbLIX PacTUTENLHBLIX PeCcypcoB B f. KpacHoaa-
pe (um. H..Basunosa) B 24 xoMHaTax, rmy6oko noa 3emMnéu, Npu Temne-
patype +4,5°C, nomewarotca 400 Toic. o6pa3uos.

B mupe HacuuTblBaeTca HbiHe Gonee 40 cemMeHHbIx BaHkoB, BxOAs-
LLIMX B CUCTEMY XPaHUNULL MEXAYHAPOAHOro 6I0po NO reHeTM4ECKUM pe-
cypcam pacTteHui. B atux 6amkax (CtokronbM) xpauutcs bonee 1mnH.
pPasHOBMAHOCTEN CEeNbCKOXO3ANCTBEHHbBIX PACTEHUN.

BaHk cemMsH - 0OAVH U3 NyTeR pelleHust NpobnemMel COXpaHEHUS FreHo-
¢oHAa BCEX pacTeHUr, T.K. MHOTVE BUAbl pa3MHOXAKTCA BEreTaTuBHO.

PaspaboTaHbl MeToabl rny6okoro 3amopaxveaHus TKaHe#, 4YTo npu
onpeaenéHHbIX YCNOBUsSIX NMO3BONSAET COXPAHUTL TeHOOHA 3HaYUTeNb-
HOTO Kpyra pacTeHui.

o XX Beka B kynsType 661n0 HECKONBKO AECATKOB BUAOB PacTeHWUN.
Ceitvac - okono 500 BUROB pacTeruyi BBeAEHb! B KyNbTypy A8 nonyye-
HUs1 hapMakonorvyeckux Npenaparos; CyuleCTByIOT 27 X03AiCTB, pa3so-
Aawmx 50 BmaoB Takmx pacrenun; 160 BUAOB KynkTUBUPYETCS ANSA Me-
AVWLUMHCKUX Lenen B Benrpuu, B CHI, B Tom uncne B Y3bekucrane. Cot-
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HU BUAOB pacTEHWN KYNLTUBUPYIOTCA ANA NapgoMepHOM NPOMbILLNEH-
HOCTU, a TaKxXe ANA NALLEBbIX N TEXHUYECKNX HYXA.

B HacToswee BpeMs C Lenbio cnaceHus peakux BUAOB XUBOTHLIX CO3-
AaHbl cneunanbHble LEHTPbl pasMHOXeHUs - TUTOMHUKW. Hanpumep, Ok-
ckui FocynapCTBEHHbBIV XYpPaBNUHLIN NTMTOMHUK, Byxapckuin oxenpaHui
NUTOMHUK U Ap., @ TaKke /19 UCKYCCTBEHHOro BOCNPOU3BOACTBA PeaKUX
1 UeHHbIX pbi6. Tak, B Kacnuitckuin GaccelH exeroaHo sbinyckatot 6onee
100 MNH. ManbKoB OCETPOBbLIX Pbib, BbIpaUlEHHBLIX Ha PbIGOBOAHBIX 3aBO-
pax. Y Hac B Y3bekucraHe - B AKKypraHckom pbiBOnMTOMHUKE Bblipaiiu-
BaKTCA Manbku kapna, 6enoro amypa, Tonctonobuka v Apyrux, kKotopble
3aTeM BbiNyCKAKTCA B Npyabl, BOAOXpaHUNUWa n 1.4.

Bo ®panuyum opranmsosaHsl “UeHTpLI peabunurauuu” (nedenus paHe-
HbiX 1 6ONbHBIX XUBOTHbIX). B 20 Takux Toukax 3a 1975-80 rr. npownu ne-
YyeHue 4179 NnaumeHToB.

B Hacvosiuiee Bpems WMPOKO NPAKTUKYETCH IKOMOrMyeckas WH-
XeHepHas pa3paboTka W OCywecTBneHMe Hay4HO-060CHOBaHHbIX
NPOEKTOB MO peakknumaTusauum, ¢ uenbio bonee HaaExHoOW oxpaHbl He-
MHOMOYUCIIEHHBIX PEAKUX BUAOB, NepecenuTb Ux B MecTa, MeHee noa-
BEPXEHHbIE AHTPOMOreHHOMy BnusiHui. K Takum oTHocatca Mapara-
CKapcKkui NnemMyp an-aut, apaBUMCKU OpuKC, 06bIKHOBEHHAs pbick, Benbin
AUCT, I0XXKHOAMEPVIKAHCKUIA KOHAOP ¥ Ap.

Bonpoc ¢ reHeTn4ecknm 6aHKOM XWUBOTHBIX OYEHb CINOXEH, HE pa3s-
paboTaHbl yHuBepcansHble cnocobbl XxpaHeHusl. B 3aMopoXkeHHOM Buae
cnepma bblka MOXET XpaHUTLCA AEeCATUNETUSIMU, @ cnepMa oBel U no-
Lwaaew - HECKONbLKO Yacos.

OpaHako paspaboTaHa NpuHUMNManbHas cxeMa COXpaHeHus - BOCCTa-
HOBNEHUA XUBOTHbIX U3 KOHCEPBUPOBAHHbLIX NONOBLIX U COMATUYECKUX
KIIETOK, 3UroT, roHag, ambpuonos (BenpuHues, PotT, 1980).

B HacTosulee BpeMs oxpaHa Npupoabl CTAHOBUTCS LieneHanpasnex-
HOW C BBEAEHUEM B KYNbLTYpY U OAOMALUHMBAHWMEM HOBBLIX PACTEHUNA U
XVUBOTHBIX, U NEPCNEeKTUBLI B 3TOW 06NACTU OMEHb LUMPOKUE, T.K. 3TO NYTb
K COXpaHeHWo pasHoobpasusa Xusow Npupoabl.

OTHoleHWe YenoBeka K Npupode - K XWBOW Npupoae - siBNsieTcs
oaHon n3 copm oBLWECTBEHHOTO CO3HaHUA. [IBMXEHNE 3a oxpaHy npwu-
poAbl HblHE OXBaTbIBAET HE IHTY3UACTOB-OAMHOYEK, 8 MUNNUOHbBI NAEN
BO BCEX CTpaHax mMupa.

B Poccuv B 1982 r. 8 psigax obujecTsa oxpaHbl NPUPOALI HACHUTbIBA-
nocb bonee 36 MnH. yenosek. B 10 ctpaHax 3anagHow Esponbi B 1984
roay 70-80% Hacenernus 3aHMManucb NpobtneMon oxpaHbl NPUPOAbLI.

Bcé 3710 roBOpUT O TOM, YTO MHTEHCUBHO UAYLLAS IKOFOrM3aums B Co-
3HaHUM NAEN BO MHOTMX CTpaHax Mupa, Hen3BeXHO NONOXUTENbHO
CKaXeTCs Ha pelleHnn NpobnemMbl XUBOW Npupoabl.

Ponb yenoseka Ha nnaHeTe Benuka. He octanocb yuyactka 3emnm,
rae venosek He octasun Obi cBOW cried. Yenoeek B ApKTuke, TONbKO B
Poccuitckomn wacTu octasun 6onee 2 MnH. xenesHbix 6ouek. Ha cknonax
M'manas 6bino cobpaHo Gonee 15 T KOHCEPBHbLIX 6aHOK U APYTUX OTXO-
[oB v AT

Yenosek B HacTosillee BpeMs exeroaHo aobbisaer 6Gonee 2 mnpa.
T yrnsa, 1 mnpa. T HedTn. OH exerogHo B atmoccepy pobasnser 8-9
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MnpA.T yrnekucnoro rasa. 3a 100 net yenosek B atmoccepy aobasun
okono 400 mnpa. T CO,. KoHuextpauusa CO, B aTMocdepe B HacTos-
wee Bpema yBenuuyeHa Ha 18%. B otaenbHbix panoHax nnaHeTel cpea-
HA5 TemnepaTtypa noebicunack Ha 1,5-2°C. 3a nocnegrue 60 net Ha Nna-
HeTe Temnepartypa nosbicunack Ha +3,5°C.

B pesynbrate TEXHUYECKOro nporpecca, Yenosek u3 3emnu ussneka-
€T COTHU MNH. T Xenesa, AecATKN MIH. T dhocdopa, cepbl, GokeuTos, Ka-
MR, KanbUuMA, LWMHKa, CBMHUA, Maprasua, AeCATKN TbiC. T HUKeNs, KO-
6ansTa, cypbMbl U T.A.

MpoMbIWNERHbIE OTBaNbI - OCHOBHbLIE NCTOMHUKK 3arpA3HEHUS.

B pesynstarte atoro: 1) cokpalwjaercs nnowasb UeHHbIX 3eMenbHbIX
yroaum; 2) YHUUTOXAETCA NOYBEHHbIN U pacTUTENbHbIA NOKpos; 3) 3a-
rPA3HATCA BOAOEMSBI, NOYBA M BO3AYX; 4) HAPYLLAETCS YPOBEHb FPYHTO-
BbIX BOA; 5) ycunuealoTCsi 3p03MOHHbIE NPOLECCHI; 6) NpoAyuUnpytoT ce-
MeHa COpHbIX pacTEHWUN; 7) HapyLLAeTCa ICTETUHMECKUIA BUA NPUPOAHON
cpeabl; 8) ctumynupytotcs 3abonesaHnsa HaceneHus; 9) CHUXaeTcsa npo-
M3BOAUTENBHOCTb TpyAa Ha NpeanpuUsTUNX.

[ns_coxpaHeHus AvKoN npyupoabl Heobxoaumo:

1) TwartenbHOe UccneaoBaHue B 06nacTn IKOCUCTEMBI C LIENbIO €&
BOCCTaHOBMEHUS,;

2) WccnepoBaHua B 06nacTu 3konorMwn yenoseka U ero Bo3aewn-
CTBWS Ha NPUPOAY, €ro B3aUMOOTHOLLEHUAX C NPUPOAOK, Pa3BUTUE 3KO-
NOrMYEeCKon KynbTypbl Y HaceneHus 3emnu.

3) Wcnonb3oBaHne U coxpaHeHWe reHeTUYEeCKNX pecypcoB (OxpaHa
ocobeir Bcex NONyNsAUMIA; peakux o6unbHLIX BUAOB; paclumperune Teppu-
TOPWUM NOME3HbIX BUAOB);

4) PaunoHanbHoe WUCronb3oBaHUe NPUPOAHLIX PecypcoB (aHanua
KOMNNEKCHOro MCNonb3oBaHWUsA eCTeCTBEHHbIX BoraTcTs; pauvoHansHoe
MCNonb3oBaHWe BOAbI, NOYBbLI, NOA3EMHbIX PECYPCOB, (PNOpbl U hayHbl);

5) WccnepoBaHue 3arpssHEHUI U X KOHTPOSb (BOAbI, NOYBbLI, BO3-
Ayxa); onpeAeneHve cocTaBa W BENUYUHBI OTXOAOB; padpaboTka mero-
0B KOHTPONS Haj NUKBUAAUMEN OTXOA0B U T.4.;

6) BecTtun nponaraHay no oxpaHe NpUpoAbi CO LLKOMbHON CKaMby;

7) TNpenopaBaxue akonoruu Bo Bcex BY3ax, TexHukymax, a B LIKO-
nax 60TaHKKy ¥ 300N10rMI0 NpenoAaBaTb C OCHOBaAMW 3KONOTWMK;

8) BocnuTaHne MonoaExu C IKONOrMYECKon KyrnbTypon N 4OCTaToM-
HbIM 3KONOrMYECKUM NPOCBELLEHNEM;

9) LWwupoxas nponaraHaa 3HadeHusi 3anoBeAHUKOB ¥ 3aKa3HWKOB B
Aene oxpaHbi NpeacTasutenei ¢rnopbl U dayHsl,

10) B cBoei exenHeBHOW paboTe no oxpaHe Gnocdepbl Heobxoan-
MO PYKOBOACTBOBaTbCA 3akoHamu Pecnybnukn Y3bekucraH “O6 oxpaxe
npupoAbl U paumoHanbHOM UCNOMb30BaHWN €€ pecypcos’.

Mpodeccop Ox. Bep nucan: “B Halm gHK CAULWKOM YacTo 3abbIsatorT,
4YTO IKOMOrKs, KaKk HayKa O ABNEHUsIX, NPOUCXOASALIMX Ha 3emne, coBep-
LWweHHo Heobxoavma yenoBeky, 60 Tonbko Hnaronaps ein, OH MOXET HOP-
ManbHO NOHATL CBOM BOMNE3HU U COBEPLUEHCTBOBaTb CBOE husnyeckoe
Bnarononyune. menHo ¢ 3eMnén ceszaHo Oyayuiee YenoseyecTsa’.

MHTepecbl 3konoruv, ucnonb3oBaHUE pecypcoB, MPOTHO3 CTUXWUW-
Hbix BeacTBUA, NpocTo noroga, npobnema UCKYCCTBEHHOIO perynupoBsa-
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HUA BUuoNorMHecKon NPORYKTUBHOCTU TPeBYIOT NOCTOAHHOIO U OGLUNMPHO-
ro usyyenus npupoAabl. Yrobel 6epeyb 3TOT pe3epByap XU3HW Ha nNnaHe-
Te, MPOCTO HeobXxoANMO BCE O HEM 3HAaTh.

MocneacTeusa, K KOTOPLIM BEAET pacTouuTeNnbHoe, HebpexHoe OTHO-
WeHWe Yenoee4vecTsa K Npupode yxacawwm. YRu4tToxeHme nnaHkToHa,
pei6 1 apyriux obuTaTenen okeaHCKUx BOZ - Aaneko He Bcé. Yuwep6 mo-
XeT BbITb ropasgo GonbwuM. M3secTHO, 4TO Yy MupoBoro okeaHa ume-
loTca obwe nnaHeTapHble OYHKUMU: OH SIBNAETCA MOLLHLIM perynaro-
poM BnaroobopaTa U TeNnNoBoro pexuma 3emnu, a Takke LMpKynaumm
B aTMocdepe. 3arps3HeHns cnocobHbl BbI3BaTb BECbMa CyLLECTBEHHbIE
U3MEHEHUSA BCEX ITUX XapakTEPUCTUK, XUIHEHHO BaXHBLIX AN pexuma
Kumara u norogbi Ha Bcel nnaHete. CUMNTOMbI TakUX U3MEHEeHWUN Ha-
6niofalotcs yxe ceroaHs. MOBTOPSIOTCA XECTOKUE 3aCyXu U HaBOAHE-
HUA, NOABNSAIOTCA paspywWTenbHbIE yparaHbl, CUNbHe’WUe Mopo3bl Npu-
XOOAT Aaxe B TPONWUKW, fAe OHWU HU Koraa He Habnoganuck. Pasymeert-
CA, NoKa Henb3s gaxe NpubnUanTenbHO OUEHUTL 3aBUCUMOCTbL NOAOGHO-
ro yuiep6a ot creneHu 3arpsisHeHHoCcTU MuUpoBoro okeaHa, ogHako B3a-
UMOCBSA3b, HECOMHEHHO, cyllecTayeT. OxpaHa npupoabl ABNAETCA OAHON
u3 rnobanbHbix Npobnem yenoseuecTea. 3arpsasHeHHas NnaHeTa u ee
nprvpoaa c okeaHamy, MOPSIMW - MePTBas NNaHeTa, a 3HayuT U MepTeas
cpeaa AnsA Yenosexa.

MMABA. 23
3KONOMMYECKAA ONACHOCTb KUCIIOTHbIX JOXAEN

Bnepsbie CTan WMPOKO U3BECTHO TEPMUH “KUCMOTHbLIN A0XAb" B 1872
roay. Ero sBen B Hayky aHrmuinckuin uHxeHep Pobept Cmut, onyGnuko-
BaswWwuWK kHury “Bosgyx v goxab Hayana XMMUYeCKon Knumartonoruu”.
[eTanbHbIMU Hay4YHBIMU UCCeQ0BaHUAMU KMCMNOTHbIX 40XAEN CTanu 3a-
HUMATLCA TONLKO B8 KOHUe 50-x rogos 20 seka.

23.1. OBPA3OBAHME W BbINAQEHWE KUCNOTHbLIX AOXAOEN

Bnepsebie kncnoTHble Aoxau Obinu oTMederbl B 3anagHon Espone, B
yacTtHocT CkaHguHasuu, n CesepHont Amepuke B 1950-x rr. Cenvac ata
npobnema cylecTByeT BO BCEM WHAYCTpMansHOM Mupe, u npuobpena
ocoboe 3HayeHue B CBA3U C BO3POCLIMMUN TEXHOTEHHBIMY BbIDpPOCaMM OK-
cnAoB cepbl U asoTa.

3a HeckonbKo gecaTunetuin pasmax atoro beacrTeus cran HacTone-
KO LWWKPOK, a oTpuLiaTenbHble NOCNeACTBUA CTOMb Benuky, 4to B 1982 . B
Crokronbme cocTosinach creynansHas mexayHapoaHasa koHdepeHums
MO KUCIMOTHLIM AO0XIAAM, B KOTOPOW NPWHANW yvacTue npeactaBuTeny
Honee 20 cTpaH U MexayHapoaHbIX opraHusauuu. [lo cux nop octpoTa
3TOW nNpobnembl COXpaHSETCA, OHa NOCTOAHHO B LEHTPE BHUMAHUA Ha-
LUMoHarnbHbIX NPaBUTENLCTB M MEXAYHAPOAHbLIX NPUPOAOOXPAHHbIX Op-
raHusauum (puc.20).
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Q’? ATMOC®EPHAS BJIATA
/ H:SO4H:SO0» )

-~
"HNO2HNO3

HCTOYHHUKH KUCJIOTO-
OBPA3YIOLLINMX BBIBPOCOB
(TemOBBIC WICKTPOCTAHIIHH,
ABTOTPAHCIIOPT, METRUTYPIHYECKHE H
XHMHYECKHE IPCANPUATHSA, aBHALHSE)

OBBEKTBI [TOPAXKEHUA
JIFOAH, XXHBOTHBIIT H PaCTHTCABHLIA
MHP, BOOOCMBI, ITOYIBA, 3qAHHA,
NAMATHUKH KYIbTYpPbI,
HIJEITAA U3 MeTanna
Puc. 20. NcTo4YHMKM KMCNOTHoOGpasyolmux BeIGpocos.
O61bekTbl NopaxeHus

1. NepeHoc BLIBPOCOB BETPOM K 30HE 0CAAKOB NPU OAHOBPEMEHHOM
CMELUVMBAHUN C HE3arpsi3HEHHBLIMU, BO3AYLLUHLIMA Maccamu;

2. Xumnueckue n cusmyeckue npoueccsl B rasopow tase, npusoas-
LLME K MU3MEHEHUIO KOHUEHTPALMKN NEPBUYHBIX COEAUHEHUA U XUMNYECKO-
ro coctasa BO3AyLUHOIO NMOTOKA;

3. NornouieHre BELWECTB aHTPONCIeHHOTo NPOMCXoxAeHUA obnakamm
¥ Kannamu QoXANA, NX XMMUYecKkue peakuum B xxuakon cdase u nocneayto-
ulee BbiNageHue 3arpsa3HeHUn Ha NoBEPXHOCTN B BUAE OCA/KOB,

4. Cyxoe Bbinagenue (aacopbuusi Ha noyBe, KpoHax [Aepe-
BbEB).

PopMupoBaHue KUCNOTHOTO AOXAS 3aBUCUT OT CKOPOCTU nornole-
HUA NpUMeceyn as3po3onbHbLIMK YacTulammu, oByCnoBNeHHOW pasmepamu
1 XMMUYECKOMN NPUPOAOH HYacTul,. A3po3onbHbIE YAcTULBLI MOXHO pasae-
NUTB Ha TPU Fpynnbi:
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1. Menkue - paamepoM He 6onee 0.2*10° Mm (OHU 0BpasyoTCs NPN KOH-
AeHcaLun U nocneayioLen peakumm rasoobpasHbix NpeaLLIeCTBEHHUKOB);

2. cpeghue - (0.2-2)*10° mwm;

3. kpynHble - pa3mepom Bbiwe 2*10° MM (Ux 0ObIMHO Ha3bIBAKOT Ya-
CTUUAMK MEXAHUYECKOro Tuna).

[na ¢opMUpoBaHUA KUCMOTHLIX AO0XKAEW NPUHLMNWANBHO BaXHbI
cpefHue, a3po30ofbHbie YacTuubl, COCTOSILLME B OCHOBHOM U3 TBEPAbIX
cynbartoB u HUTpaToB. KpynHble YacTuubl, NepeHoCUMble Maccamu BO3-
Ayxa, npeacTaBnAlT cobont MeNnkoaucnepCHyIo caxy, KOnoTb  NPoayk-
Tbl HEMOJSIHOrO CropaHusa Tonnuea. YacTo B a3po3onsix NPpoucxoauT arno-
Mepauus oTaenbHbIX YacTul, onucbiBaeMas KMHETUYECKUMMU 3aKoHaMu,
aHanorUYHbLIMK 3aKOHY AENCTBYIOWMUX MAcC AN XUMUYECKUX peakuuu.
CoBokynHOCTb NpoLeCccoB nornouweHus razoobpasHbix BbIOpocos obnay-
HbIM CnoemM.

Tabnwuua 7
ﬂuuamuwecxue xapaKTepucmxu aspo3onewn npu 20 rpa,qycoa noC

] 1.28*%10°
0.01 1.35*10°
0.1 2.21*¥10°
1 1.27*107
5 2.38*10°
10 1.3810°%

Yactuubl aspo3ons pasmepom meHee 0.1*10° MM npucoeguHsiiotTcs
K Kannsam XuwakocTu B pesynbrate HpoyHOBCKOro ABWXEHUA, a YyacTuua
pasMepoM 1*103MM - BCneacTBue WMHEPLMOHHOIO MEXaHU4YecKoro B3a-
nMoaencTBuA. A3po30nbHble YacTULb! TMIPOCKONUYKLI, MO3TOMY Napbl
BoAbl 6bICTPO KOHAEHCUPYETCS B BUAE NNEHKU HA MX NOBEPXHOCTWU, ABNS-
ACb AAPOM 3aPOXAEHUA AOXKAEBON Kannu.

Mpu aHanuse cocTasa KUCNOTHOIO A0XAR OCHOBHOE BHUMaHue obpa-
LaeTca Ha cogepxaHune KaTuoHoB Bogopoaa (H*), onpeaensiioLmx ero kue-
NOTHOCTb (PH), @ TaKke aHnMoHoB-cynbata (SO,?), Hutparta (NO3), xnopu-
Aa (Cl ), docpata (PO,3), katnoHos-ammonus (NH,*), Hatpus (Na*), ka-
nuns (K*), kansuus (Ca,*), Mardua (Mg,*). ins CyMMapHON XapakTepucTuki
pacTBOPEHNSt OHOB MHOTAA UCMONb3YIOT 3NEKTPONPOBOAHOCTL.

KucnoTHble aoxau, B nepeyio odepeab, AEWCTBYIOT Ha NUCTBY, Npwu
3TOM BaXHbIM NokasaTtenem ssnserca pH goxas wnu TymaHa (Hanpu-
Mep, yxe npu pH=2 pactenus noaBepraloTCa 3Ha4nTeNbLHLIM NOBpPEXAe-
HUAM). B cnyyae nercTBUSE KUCNOTHBIX AOXAEN Ha NOYBEHHYIO CUCTEMY
BaXxHee obliee KONUYeCTBO BbINaBLINX OCaAKOB, KOTOpbie cnocobcTy-
10T 3aKUCMEHNIO NOYBbLI, YCUNMBAIOT KOPPO3UIO U BbIBETPUBAHUE MaTepu-
anos, onpeaensas ckopocTb MOHOOOMEHHbIX Npoleccos (puc.21).

B cpeaHeM KUCNOTHOCTL 0CaAKOB, BbINAAAoLWMUX B OCHOBHOM B BUAE
Roxaen 3anagHon Eepone n CesepHon AMepuke Ha nnowaau noutu 10
MITH. KM2, cocTaBnseT 5-4.5, a TyMaHbl 34ecb Hepeako umetoT pH, pae-
Hbin 3-2.5.
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Puc. 21. Cxema npoyeccos BKOpOCOB BeyecTB B atmocdepy n
TpaHcdhopMaLmMA NCXOAHBLIX BelecTB B NPOAYKTK € nocrieay loWmnm
BbiNageHMeM B Buae oCankon

B nocnegHune rogbi KUCNOTHblE AOXAW cTanu HabniogaTbcA B NpPo-
MbILLNEHHbIX paioHax Asuu, JlaTnHekon Amepukn n Acdbpukn. Hanpumep,
B BocrouHom TpaHceaane (OAP), roe BoipabaTbiBaercs */, anekTpos-
Hepruu cTpanbl, Ha 1 km? BbinagaeT okono 60 T. cepbl B roa B BUAE KUC-
NOTHBIX 0CagKoB. B Tponuyeckux panoHax, rae NPOMbIWIEHHOCTL Npak-
TUYECKU HEPa3BUTa, KUCMOTHLIE 0CaAKN BbI3BaHbl NOCTYNNEHWEM B aT-
Mocdepy OKCHAOB a3oTa 3a CHET CxKUraHus buomaccsl.

B Poccumn Hanbonee BbICOKUE YPOBHUW BhINAaAEHUSA OKUCNEHHOW cepbl
v okcuaoe azota (Ao750 kr/km 2 B rod) Ha 3HaunTenbHbIX NO NAoWaam
apeana (HECKONbKUMU TbiC. KM?) HabniofaeTca B ryCTOHACENeHHbIX 1
NPOMBILUNEHHbIX PErMOHOB CTpaHbi - B Cesepo-3anagHom, Lentpans-
HoM, LleHTpanbHo-YepHO3EMHOM, Ypansckom K Apyrux paoHax; Ha no-
KanbHbIX apeanax (nnowaasio 4o 1 TeiC. kM?) - B Bnvkavuem cnege me-
Tannypriudeckux npeanpuaTui, kpynHeix FPEC, a Tawke 6onblunx ropo-
[OB U npombilneHHbix ueHTpos (Mockea, CaHkT-Tetepbypr, Omck, Ho-
punbck, KpacHoApck, VIpkyTck U Ap.), HAcbILEHHbIX 3HEepreTudecKnmMu
yCTaHOBKaMu 1 aBTOTPAHCNOPTOM.

MoBbItWEeHNe YPOBHSA KPUTUYECKMX HArpy3oK No BbINaAEHUI0 OKUCNEH-
HOW cepbl oTMevaeTcs B paae obnacteit (JleHuHrpaackon, MOCKOBCKOMW,
PsasaHckow), Ha eBponenckon TeppuTopun Poccum 1 no BuINageHnsm ox-
CMAOB a30Ta - Ha NONOBMHE 3TOV TEPPUTOPUM.

3a nocnepgHue nNATbL NET, COrnacHo pesynsratam uamepeHun Pocru-
ApomerTa, HabntoaaeTcs HeM3MeHHOE NoBbIWEHWE KUCMOTHOCTU A0XKAER
(MMHUManbHble 3HaveHns pH = 3.1-3.4) Ha Ypane v B lNpegypanse, Ha
ceBepo-3anane u 1ore eBponenckon Tepputopuu Poceum.
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Cneundmueckasi 0COBEHHOCTb KUCAOTHLIX AOXAEW - UX TpaHcrpa-
HWYHbIA XxapakTep, obyCnoBneHHbIN NepeHoCcoM KMCNoToobpasyoLmx
BbI6pPOCOB BO3AYWHBLIMUA TEYEHUSMU Ha Gonblune PaCcCTOSHUA - COTHM
1 Aaxe TbiCAYU KUNOMETpoB. ITOMY B Hemanomn creneHu cnocoberey-
eT NPUHATaA HeKoraa “nonuTuka BuICOKUX TPyD” Kak addekTuBHOE cpea-
CTBO MPOTUB 3arpsi3HeHns NpuseMHoro Bosgyxa. floyTu Bce cTpaHbl oa-
HOBPEMEHHO SIBNAIOTCA “akcnopTepamu” CBOWUX U “MMROPTHbIX” YyXXKX Bbl-
6pocoe. Hanbonbluuit BKNag B TpaHCrpaHUYHOE MOAKWUCNEHWE npupopa-
How cpeabl Poccumn coequHeHnsamMm cepb! BHOCST YkpauHa, MNMonbwa, lep-
MaHus. B cBolo ovepeab, ua Poccun 6onblue BCEro OKUCNEHHOWN cepbl
HanpasnseTca B cTpaHbl CkaHAnHaBuU. COOTHOWEHUA 3AeCb Takue: ¢
YkpauHoit - 1:17, ¢ Monbuwen - 1:32, c Hopeeruei - 7:1. JkcnopTupyertcs
“Mokpas” 4acTb BbIGPOCOB (ad9p030N4), Cyxas 4acTb 3arpsi3HeHUi Bbina-
AaeT B HenocpeacTBeHHoN BaAM30CTV OT UCTOYHMKA BbIGpOCa MK Ha He-
3HAUUTENbHOM yAaneHWn ot Hero.

O6meH KMCNoTooOpasyoLWMMU U ApYrMMU 3arpsasHAIOWKUMKY aTMocde-
py Bbibpocamu xapakTepeH ans Bcex cTpaH 3anagHow Eesponbl u Cesep-
Hon Amepuku. Benvkobputanus, MepMmanum, ®paHuums Gonble Hanpas-
NAOT OKUCNEHHON Cepbl K coceaam, YeM Nomy4atoT oT HUX. Hopeerus,
Wseuyusn, PurnaHauns Bonblue NONy4aoT OKUCIEHHON Cepe OT CBOUX CO-
cenen, yem BbinyckaloT yepe3 cobcTBeHHbie rpaHuubl (a0 70% kucnot-
HbIX AOXAEN B 3TUX CTpaHax - pesynsTar “akcnopra” ux BenmkobputaHum
n lepmanumn). TpaHCcrpaHUYHbBIA NEPEHOC KUCMOTHBLIX OCAAKOB - OAHA W3
NPUYUH KOHPAUKTHBIX B3anmooTHoweruin CLUA n KaHagbl.

23.2. 3KONNOM'NYECKOE BNUAHUE KUCNOTHbIX JOXAEN
HA 3KOCUCTEMbI N YENOBEKA

KucnoTHbie foXau okasbiBaloT MHOTOMNNIAHOBOE BNUSHNE HA OKpYXa-
oo cpedy. B nepsyio ouepeab, oTpuuatensHOMY BO3AENCTBUIO NOA-
BEprarTcs BoAHbIE 3KOCUCTEMb!, NMOYBa U pacTUTensHOCTb. MpupoaHbie
noBepxHOCTHbIE BoAbl obnagatoT BydepHbIMY CNOCOBHOCTAMU NO OTHO-
LUEHUIO K NOCTOPOHHUM BOAOPOAHBLIM U TMAPOKCUIbHBIM MOHOM, T.€. Cro-
COBHOCTBIO NOAAEPKUBATL NOCTOAHHYHO BenuInHy pH B6nu3n HewTpans-
HOW TOYKM; 32 Npefenamv UHTepsana 3Hadennn pH = 4-13 BydepHan
CNOCOBHOCTL NOMHOCTLIO yTpauneaetcs, [NaBHbIM BydepHbiM coeaunHe-
HUeM B BoAe sBnseTcs ruapokapbonar - noH HCO, , obpaaytowasn npu
AMCCOoLMaLNmN YronbHOM KUCNOTbl U CNOCOBHBLIM HelTpanu3oBaTb KUCNO-
Tbl ¥ OCHOBaHUA:

HCO,- + H— H,CO,
HCO™ %+ OH— CO2 1 H,0

OcobeHHO BLICOKUMU 6y¢>epr|MM cnocoBHoCTAMU obnapaet mop-
ckas soga, pH koTtopoun coctaensert, B obwem, or 7 ao 8.5, 4to cooT-
BeTcTBYeT cnabowénoyHoi peakuun. CHeroebie BOAbI, a Takxe Bone-
WMHCTBO NpecHbIX BOAOEMOB, 0CODEHHO B CEBEPHbIX 0BNAcTsAX 3eMHO-
ro wapa, obnagaiT cnabbiMu BychepHbiMU CBOUCTBAMU, U UMEET KUC-
nylo peakuuio: 7> pH > 4.

Cambiii 6oraTblil XXUBOTHBIW MUp NpucyLwy Bogoemam, pH koTtopblx ne-
XUT B HEMTpanbHoW nnu cnabouyenovHon obnactu. OH BO MHOro pas bo-
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raye, YeMm XUBOTHLIN MUP KUCNbIX NNK WENOYHBLIX BOA. BOAOEMBI C 0OMEHDB
KUCNbIMU BOAAMK HEOBUTAEMbI, XXM3HU B HUX HET, K&K HET XW3HU U B BO-
poémax co sHaveHnsmu pH 6onbwe 11 (Puc. 22).

O @ Hcxoaneie sarpaumomme
BCLICCTBA

I ponykts
paexusn

O Boanas xanns

YHoc n3 obnaka

Obnaunniit cnoit

Puc. 22. Cxema npoueccoB ¢ yyacTtuem ob6nayHoro crnos

MepBbIMU XEPTBaMU KUCNOTHLIX A0XAEA cTanu 03épa u pekn. CotTHu
03ép B CkaHavHaeuy, Ha ceBepo-BocToke CLUA u Ha ore-Boctoke KaHa-
Abl, B LWoTnanguu npespatunuck B KUCNOTHbIE BOAOEMBL. KNCNoTHbIE A0X-
AV NpuBENu K Pe3KoMy CHWXeHWMo npoaykTueHocTu 2500 o03ép Lseuun.
B Hopserum npumepHo nonoBnHa NOBEPXHOCTU BOA UMEET NOBLILLEHHYIO
KMCNOTHOCTb, U3 5000 03ép B 1750 ncyesna peiba. B nposunHunn OHTapno
(KaHapa) noctpagano 20% o3ép, a B nposuHUuy KBebek - no 60% o3ép.

Mpu NOBLILEHHOW KUCNOTHOCTY BOABI (ELWE A0 KPUTUHECKOro nopora
BbDKMBaHWS BOAHOW BUOTLI, HAaNpUmMep, ANS MOSINIOCKOB TaKUM NOPOrom
asnsetca pH = 6, Ans okyHe# - pH=4.5) B Hel BbICTpO HapacTaeT coaep-
XaHue anioMuUHUA 3a CHET B3aMMOAENCTBUA MMAPOKCUAE anioMUHUA npu-
POAHLIX NOPOA C KACIOTOMN:

Al (OH), + 3H — Al + 3H,0

[axe HeBonbluaa koHUEeHTpaunsa uoHos antomuHua (0.2 mr/n) cmep-
TeneHas Ans poi6. B Toxe Bpemsa docdatb!, obecnednsanowme, pa3su-
Tve hutonnaHKTOHa U APYrot BOAHOW PacTUTENbHOCTU, COEANHAACH C
antoMUHMEM, CTAHOBAITCR ManofoCTynHbIMWU 3TUM opraHu3mam. oBbl-
LWEHNE KMCNOTHOCTU NPUBOAWUT K NOSBINEHUIO B BOAE BbICOKOTOKCUYHBIX
MOHOB TSKENBIX METanos - KaAMWUS, CBUHLA K APYIWX, KOTOpble Npexae
BXOAWNN B COCTaB HEPaCTBOPUMbIX B BOJE COEAUHEHNW U He npe/cTas-
NSANK Yrpo3bl XXMBbIM OpraHn3mam.

OedunumT nutatensHoro BewecTsa U UHTOKCUKALUUA BOAbI NPUBOANAT
K ceoeobpasHoin “cTepunusaunn’ BoAOEMOB. 3aKUCNEHHAA U TOKCUYHAR
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BOAA pa3pyLwiaeT cKeneT pbibbl U pakOBUHbLI MOMNITHOCKOB, A IMaBHOE - CHU-
XaeT penpoayKTuBHbLIE Npoueccsl. B cBoo ouepesb, 3T0 NPUBOAUT K CO-
KpaweHWo NONyNAUMA HAa3EMHBIX XUBOTHbIX U NTUL, CBA3AHHbLIX C BO-
AHON BnoToN TpoUYECKUMH LieNsMU (LUenu NUTaHNUA).

“MépTeasn BoaAa” ycunusaeT AedUUUT NpecHOW BoAbl, 06ycnosnex-
HbiA BO3pacTalwWmmu Macwtabamu X03AUCTBEHHOIO U ObITOBOrO WUC-
MOMb30BaHUS, U €€ 3arpPA3HEHUSMU.

YUto kacaeTcst cocTosiHuA pek u 03ép CHI, Poccun u EBponbl, To Kade-
CTBO BOAblI BONbLWIMHCTRBA BOAHBIX OOLEKTOB B TeYEHKUE BCEX NOCNeaHUX
ner HabnioaeHW 1 KOHTPONS He OTBeYaloT HopMaTusHbIM TpebosaHu-
AM U3-33 CUNBLHOMO 3arpA3HEHUS NPOMbIWIEHHBIMU CTOYHBIMU BOAAMMU.
Bce (obpaTtute BHMMaHMe Ha 3T0!) oCHOBHblE pekv EBponbl U UX KpynHbie
NPUTOKM OLEHMBAIOTCSK Kak “3arpsasHéHHbIE” UMK “CUNBHO 3arpA3HEHHbIe”.
Mpy TaKOM MOMOXEHUU KUCNOTHBIE OCAAKU Mano M3MEHSIOT KaYeCTBEH-
Hbl€ XapaKTepUCTUKU BO/bI.

[TouBeHHbie opraHu3mMbl bonee NpUcNoOcobreHbl K NOHWKEHHBLIM 3Ha-
yeHUsM pH NOYBEHHOW BNary, HO U OHW YTHETAKTCS BO3paACcTaloLen KUc-
NOTHOCTLIO, 0cobeHHO asoTdukcupylowme BakTepumn U rpubbl. Paspbix-
NsoUMe NoYBY AOXKAEBLIE YEPBU MOTYT XUTb B cnabokucnbix noysax, B
TaKux YCNoBuAX OHU “HEeNTPanu3yloT  NoYBEHHbLIE KUCMOTbI C NOMOLLbIO
BbiEeNseMON UMW U3BECTU; B KUCMNOW NouBe AoXAEBble Yepsu noruba-
ioT. Cpeau ApPYrMx HapyleHWi, NPOMCXOASLLUX B NOYBE BCreacTeue eé
NOAKWUCNEHUS, cneayeT OTMETUTL HapyLUEHUS NPOLIECCOB NUTaHWUsS pac-
TEHUN, paspyLlleHUe NX KOPHEBOW CUCTEMBI.

[TouBeHHOE NOAKUCNEHUE CYMTAETCSH OAHOW W3 OCHOBHbBIX NPUYUH
YCbIXaHUsi NECOB YMEPEHHOW 30HbI CEBEPHOIO NONyLlapus, NpU4EM 3TOT
dhakTop ACNro AEUCTBYIOWMWNA, OH MOXET NMPOSIBUTLCHA Yepe3 MHOro net
nocne npekpauwleHns BpeaHblX kucnoroobpasyouimx Beibpocos B atMoc-
depy. bonblue Bcero crpaaatoT enoso-nuxTossle U gybossie neca. He-
nocpesCTBEHHOE BO3AENCTBME KUCNOTHBIX OCAAKOB NPUBOAUT K HapyLue-
HUI0 NUCTOBOW NOBEPXHOCTU, NPOLECCOB TpaHcnupauun (McnapeHue ¢
NnoBepxHOCTU nucTa) u HOTOCMHTE3A 3a CHET pa3pylueHus xnopodun-
na (310 BO3AEUCTBUE MOXHO ONpeAenUTb 3pUTENBLHO N0 NOBypeHuo nu-
CTbEB U Wrn).

MHoroobpa3sHo KOCBEHHOE BNUSIHWE: 3arpsi3HEHUS BLICTYNAIOT B ponuv
NYCKOBbIX MEXaHU3MOB OUMONOorMvecknx U HGUOXMMUYECKMX NPOLIECCOB,
ocnabnsoWmMx pacTeHns, HapylwaloLwmux WX pocCT, NoBblwalollee JyB-
CTBUATENbHOCTb K KIMMAaTu4eCKUM WM3MEHEHUSIM, Jenaiollee ux MeHee
YyCTONUYUBLIMU K BpeauTensMm - rpubam, 6aktepusm, xykam u 1.4. B 10 xe
BPEMS NOAKUCIIEHUE NOYBbLI a30TOKUCNBIMU AOXKASMU CTUMYNUPYET pas-
BUTWE NECHLIX BpeaUTENEN.

Haunbonbiuuii ypoH KUCNOTHbIE A40XAN HaHecnu necam LieHTpanbHon
Esponbl, B yactHocTn 35% necoe Nepmanuu (Ha nnowaan 2.5 MnH. ra)
nospexaeHsl UMK, Yulepb oT KUCNOTHLIX AOXKAEW ANs eBpOonenckux ne-
coB oueHusaetcsa B 118 mnH. M® apeBecuHbl B rog, (M3 ux okono 35 MIH.
M* Ha eBponenckoi Tepputopun Poccuu). B mMeHblUe CTeneHn oT Kuc-
NOTHBIX AOXAEW CTPAAAIT CEfIbCKOXO3SNCTBEHHbIE PAcTEHUSA, NOCKONb-
Ky NoAKWCneHue no4YB 3[ecCb MOXHO KOHTPONMpOBaThb arpoxuMukara-
MU.
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Bo3neicTBuio KNCNoTooOpasyoLmnx rasos U KUCNOTHLIX 0CaAKOB NoA-
BEPralTCa OpraHuyeckne marepuvans - koxa, bymara, TkaHu, pe3unHa,
kpacuteny. bymara, BonbWKHCTBO TkaHew, koxa obpasoBaHbl rMapo-
UNbHLIMK BELECTBAMM, KOTOPbIE HAKANMNBAKOT BOAY MeXAYy BONOKHA-
My, KUCnoTbl NocTeneHHo rmaponvayloT makpomonekyny (rnasHbim o6-
pasom, uennmono3sl 1 6enkos), B pe3ynstate 4ero aTu marepuansl cra-
HOBSITCS XpynKumu 1 pa3pyliaTcs. Kak BOCCTaHOBUTENb AMOKCUA CEPbl
Bbl3biBaeT obecuBeYnBaHue KpacuTenen, YTo NPUBOAUT K BbiLUBETAHUIO
TkaHen. VI3BeCTHsK, Men, mpamop, Tyd, coaepxawue kapboHat kanb-
Uusi, paspyLualTcs noa AeNCTBMEM KUCNOTHLIX AOXAEN:

CaCO, + H,80, — Ca,+ + SO,- +CO, + H,0
CaCO, + 2 HNO, — Ca,+ + 2NO, + CO, + H,0

3konormyeckoe NocneacTene KUCMOTHLIX Aoxaen.MHorve ckynbnTy-
pbl v 3nanus B Pume, BeHeuun v apyrux ropoaax, naMAaTHUKU 30A4€CTBa,
Takue, kak Akpononb a AcdwuHax, KEnbHckun cobop n apyrve, 3a HeCkonb-
KO NocneaHunx AecATUNETUA NONyYUnu 3Ha4YMTeNLHO Bonbuie noBpexae-
HUA, YeM 3a BCe npeabiayliiee Bpems. Mo yrpo3on nonHoro paspyule-
HWUA B pesynbsTaTte AeACTBWSA KUCINOTHBIX 0CaAKoB HaxoasTcs Gonee 50
ThIC. CKyNbNTYp ckanbHoro “lopoga bypa” noa KOHsaHem B Kutae, no-
cTpoeHHoro 15 BekoB Ha3saa.

N3 BeToHa W Apyrux MuHepanbHbiX CTPOUTENbHLIX Marepuanos, a
Takxke CTékna noa AeNCTBUEM KUCNOTHLIX AOXKAEN BbILENAa4YnBaloTCA He
Tonbko kapboHaTbl, HO U cunukaTel. Ecnu pH ocaakos gocturaer aHave-
HWUIA, paBHbiX 4.5-3, TO UOKbI aMOMUHUA HAYNHAKOT BbIMbIBATLCA U3 KpU-
crannuyeckon pewétkn. C ymeHblieHweM pH MHTEHCUMBHO fpoTekaeT
paspyllieHne CUNUKaTHOK KPUCTaNNNYeckon CTPYKTYpbi, Kak, Hanpumep,
B NoNeBoM LnaTte (Cbipb& ANst NPOM3BOACTBA KEPAMMKU, CTeKNa, UeMEH-
Ta):

3KAISI,0, + 12H,0 + 2H+ — KALSi 0, (OH), + 6H,Si0, + 2K+
2KALSi,0,,(OH), + 18H,0 + 2H+ — 3A1,0,(H,0), + 6H,Si0, + 2K+

MNono6HbiM 06pa3zoM KACNOTHbIE AOXAW Pa3pYyLUAKT APEBHUE OKOH-
Hbie CTensl Liepkeen, cobopos v asopuoB. CTapuHHOe CTEKNO K3-3a no-
BbILUEHHOTO COAEPXAHWUS OKCUAOB LIEMNOYHBIX U LLENOYHO-3EMENbHbIX
MeTannos 6Gonee noaBEPXEHO AENCTBUIO KUCNOT, 4€M COBPEMEHHOE.
MeTannel noa AeNCTBUEM KUCNOTHBLIX A0XKAEN, TYMaHOB ¥ pocC, pa3py-
LwaTca ewé boicTpee, YEM CTpOUTENbHbIE MaTepuansl U crekno. Kop-
ka obpasyioLlerocs Ha NOBEPXHOCTEN XeNe3HbiX U3AENUA TMrPOCKONNY-
Horo cynbara xenesa (2) oKMCNAETCH KUCNOPOAOM BO3AyXa, NpU 3TOM
obpasyeTcsi oOCHOBHanA conb cynbdara xenesa (3), ABnsaioLascs cocras-
HOWN YacTbiO PXKasyYnHbL:

2Fe So, + H,0 + 0.50, — 2Fe(OH)SO,
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Tako# xe ywepb npetepnesaloT usgenus n3 6poH3bl, Ha KOTOpPbIX 06-
pa3yeTcsi Tak Ha3blBaeMas naTtuHa, coctosilas u3 kapboHaTos u Cynb-
¢paTos. Crion NbiNy, U KONOTWU HA NOBEPXHOCTU CO3AAI0T NNEHKY, KOTopas
yAepXuBaeT Bnary, rae nocTosHHO pacTBopsAioTcA kucroTtoobpasyiolve
raabl. Kucnorta passeaaer Metann, nepeBoas ero B BUAE UOHOB B pac-
TBOP, YTO CTAHOBUTCH 3aMeTHbIM NPW OTCrnavBaHUW KOpPKW Hanérta, no-
CTUraioLen MUNIMMETPoBoi TonwmuHbl. Magenue npu aTom TepseT CBO
nepeoHavanbHylo hopmy.

3arpasHeHune Bo3gyxa kucnotoobpasyowimmu BeiIGpocamMi okasbiBa-
eT MHoroobpasHoe, BpefHoe BNusaHWE 1 Ha opraHu3m Yenoseka. Babixa-
HUE BNaXHOro Bo3ayxa, coaepxatiero Auokcua, cepbl, 0CO6eHHO oNacHo
ANA NOXUMbIX NIOAEN, CTPaJaIOLLUX CepAEHHO-COCYAUCTLIMU Y1 NEFOYHbI-
MU 3abonesaHuAMN, B TAXENbIX Cry4asax MOXET BO3HWUKHYTb OTTEK ner-
kux. BpeaHo 3to U Ana 3p0posbix niogen, nockonebky SO, u cynbdart-
Hble YacTULbl 06naaaioT KaHUeporeHHbIM AeNCTBUEM. YCTaHOBNEHA Tec-
Haa B3aMMOCBA3b MEXAy NOBbILIEHWEM CMEePTHOCTU OT HPOHXUTOB U po-
CTOM KOHLEeHTpauun auokcuaa cepbl B Boayxe. Bo Bpems Tparndecko-
ro noHaoHckoro tymaHa 1952 r. 6onee 4000 cmepTeli Bbino oTHeCeHo 3a
CYET NOBbLILLEHHOro COAEPXaHUA BO BNAXHOM BO3yXxe AWOKCUAA Cepbl U
cynbcpaTHbIX YacTul,.

MHorouncneHHbie uccneaoBaHusa nokaszanu ysenudeHune uucna 3abo-
neBaHWK AbixaTernbHbIX NyTel B pauoHax, BO3AYyX KOTOPbIX 3arps3HEéH aun-
okcuaom asora NO,,. MNonagas B fbixaTensHble NyT, OH B3aUMOAENCTBY-
eT ¢ reMornobuHOM KpoBHU, 3aTPyAHAS NEepeHOC KUCnopoaa k opraHam u
TKaHAM Bbi3blBAET pecnupaTopHble, acTMaTudeckue v cepaedHble 3abo-
nesaHus. B cpespane 1972 r. 8 AnoHuK no 3Ton npuunHe 3aboneno 6o-
nee 70 000 yenoBek, Ana MHOMMX M3 HUX 3abonesaHne uMeno netans-
HbI ucxoa.

KucnotHble aoxan nofobHeiM oBpasom AENCTBYIOT U Ha XUBOTHbIX,
0f1HaKo cUCTEMaTUYEeCKNX UCcnesoBaHni 34ecb He NPOBOAMNOCH, 3a Uc-
KNioveHnem obutarteneit BOAHbLIX 3KOCUCTEM.

B npecHol Boge pek u 03€p MHOro pacTBOPMMbLIX BEWECTs, B TOM
yucne ANOBUTLIX, B Hen MoryT BbiTb BonesHeTBopHblie MUKPOGbI, NO3TO-
My ucrionb3oBaTtb €€, a TeM 6onee nuTbL 6e3 QONONHUTENbHOW OYUCT-
kv Henb3n. Koraa vaéT aoxab, Kannu BoAabl (MNW CHEXWHKK, Koraa uaéT
CHer) 3axBarbiBatoT U3 BO3gyXxa BpeAHble Npumecy, Nonaslune B Hero u3
Tpy6 kakoro-HWbyab 3aBoaa.

B pesynbrarte, B HekoTopbix MecTax 3eMnu. BbiNaaaT BpedHble, Tak
Ha3blBaeMble KUCNOTHbIE A0XKAW. bnaroaaTtHble kKanny A4oXAas Bceraa pa-
A0Banu YenoBeka, HO Tenepb yXe BO MHOMUX paioHax NNaHeTb! A0XAWN
NpeBpaTUNUCL B CEPLE3HYIO ONACHOCTD.

KucnoTHbie ocagku (Roxab, TYMaH, CHer) - 3T0 0cafku, KUCNOTHOCTb
KOTOPbIX Bbillie HOpManbHOW. Mepoin KMCNOTHOCTU ABMAETCA 3HaJYeHue
pH (sopopoaHbIv nokasatens). LLikana sHaveHns pH naér ot 0.2 (kpanxe
BbICOKas KUCNIOTHOCTb), Yepes 7 (HenTpanbHas cpeaa) Ao 14 (weno4yHasn
cpeaa), Nnpu4ém HelTpanbHas Touka (YucTas Boaa) umeet pH=7. [loxae-
Bas BOAA B YMCTOM Bo3gayxe umeeT pH=5,6. Yem Hnxe 3HaveHne pH, Tem
Bblle KMCNOTHOCTbL. Ecnn kncnoTHocTe Boabl HWxe 5.5, To ocagaku cum-
TalTCA KUCNOTHBIMWU. Ha 06LIMPHBIX TEPPUTOPUSX NPOMBILLNEHHO pa3Bu-
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2

Puc. 23. Akonoruueckoe Bo3aencuBMe KUCNOTHbIX AOXAENA HA

oKpyXaroLyo coeay.

ThIX CTPaH MUpa BbINAAAOT 0CAAKW, KUCNOTHOCTb KOTOPLIX NPeBbilaeT
HopmanbHyto oT 10 - 1000 pas (pH=5-2.5).

XuMUYECKn aHanu3 KUCNOTHLIX OCaAKOB NOKa3biBaeT NPUCYTCTBUE
cepron (H,SO,) u asotHon (HNO,) kucnot. Hanuune cepbl u asota B
aTux hopMmynax nokasbiBaeT, 4To npobnema csAsaHa ¢ BbIGPOCOM AaH-
HbIX 3NeMeHTOB B aTMoccepy. [pu CxuraHnn Tonnuea B BO3AyXx nona-
AaeT AMoKCUA cepbl, Takke NPOUCXOAUT peakunus atMocdepHoro asora
¢ atmocdepHbIM KUCNOPOAOM U 0Bpa3yloTcs okcnabl asota. ITu rasoo-
BpasHble NpoayKThl (AUMOKCUA CEpbl M OKCUA a30Ta) pearupyloT ¢ aTMoc-
cepHon Boaorn ¢ 06pa3oBaHMEM KMCNOT (A30THOW U CEPHON).
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B BOAHbIX 3KOCUCTEMAX KUCNOTHbIE OCAAKWU BbI3bIBAKOT rMbentb pui6 n
Apyrux sogHeix obutarteneit. [logkucneHHble BOAbI Pek U 03ép Cepbés-
HO BINUSIOT Ha CYXOMYTHbBIX XWBOTHbIX, @ TaK Xe rpubbl M NaTOreHHble MU-
KPOOPraHU3Mmbl.

Bo BpeMs 3acyxu yepes noBpexAeHHbIe NUCTbA ucnapseTtcs Gonblue
Bnaru. BolwienaunsaHue 61MoreHoB U3 NOYBLI U BLICBOOOXAEHUE TOKCHY-
HbIX 3neMeHTOB cnocobCTByeT 3ameaneHuto pocta u rubenu aepesbes.
MoXHO NpeanonoXuTb, YTO NPOUCXOAUT U C AUKUMU BUAAMU XKUBOTHbIX,
Korga nornbaroT neca.

Ecnu paspyluaetcs necHas akocucTema, TO HauMHaeTCs apo3us no-
YBbl, 3acCOpeHue BOAOEMOB, HaBOAHEHWE WU yXyAlUeHWe 3anacoB BoAbl
CTaHOBATCA KaTacTpoduyeckumn. B pesynbrate 3akucneHus B nodse
NpouCXoAuUT PacTBOPEKUE NUTATENbHBIX BELECTR, XU3HEHHO Heobxoau-
MBIX PAaCTEHUAM; 3TU BeLLeCTBa BbIHOCATCS AOXKAAMU B FPYHTOBbLIE BOAbLI.
OAHOBPEMEHHO BbILLIENAYMBAIOTCA U3 MOYBLI U TAXENbIE MeTannsl, KO-
Topble 3aTeM yCBauBaloTCs paCTEHUAMM, BbI3bIBAs Y HUX CEPbE3HbIE NO-
BpexaeHus. Micnonb3ys Takue pacTeHus B NULLY, Yenosek Takke nonyya-
€T BMeCTe C HMMM NOBbLILIEHHYIO 403y TAXENLIX METannoB..

Korpa gerpagupyer nouseHHas cayHa, CHWKAITCS ypoxau, yxyauwa-
€TCR KayeCTBO CeNbCKOXO3ANCTBEHHOW MPOAYKUMU, @ 3TO, KakK Mbl 3Ha-
em, Bne4éT 3a cobol yxyaweHue 340poBbA Hacenewus. Noa aencTeu-
€M KUCIOT M3 FOpHbLIX NOPoa U MUHEParnoB BbICBOOOXAAETCA anioMUHUA,
a TaKke MblLbSK, PTYTb U CBUHEL,, KOTOpLIE 3aTEM NOoNajakT B NoBeEpX-
HOCTHbIE U TPYHTOBblIE BOAbl. ANIOMUHUIA cnocobeH Bbi3biBaTk GONesHb
Anbureiimepa, pasHOBUAHOCTb NPEXAEBPEMEHHOIO CTapeHus. Tskénble
MeTannbl, HaxoAsLWMecs B NPUPOAHLIX Bogax, OTPULATENbHO BNUAIOT HA
MOYKW, NeYEHb, LEHTPAnbHYI0 HEPBHYIO CUCTEMY, BbI3bIBas pa3nuyHble
OHKoOnoruyeckue 3abonesaHus.

leHeTUYeckue NOCNEACTBUSA OTPaABNEHUS TSXKENbIMU METANNAMN MO-
ryT npossutbcs Yepe3 20 net 1 Bonee He TONbLKO y TEX KTO HEnocpea-
CTBEHHO WX ynoTpebun, Ho 1 y ux NOTOMKOB. KUCNOTHbIE A0XKAW pasbe-
DaloT MeTannbl, Kpacku, CUHTETUYECKUE COEAUHEHMUS, Pa3pyLLaT apXu-
TEeKTYpHble NaMATHUKY (pUc.24).

Haunbonee xapakTepHbl KUCNOTHbIE OOXKAW ANA WMHAYCTPUanbHbIX
CTpaH C BbLICOKOPA3BUTOW 3JHEpreTukon. 3a rog TENMO3NEKTPOCTaHLUuK
Poccuu BbibpacbiBaoT B atMocthepy OKono 18 MUMNIMOHOB TOHH Cep-
HUCTOro aHruapuaa, a nomumo atoro, bnarogaps 3anagHomy nepeHocy
BO3Ayxa, NPUXOAAT CEPHUCTLIE coeauHeHus ¢ YkpauHbl u 3anagHon Ee-
ponbl.

23.3. OCHOBHbIE AHTPOMOINEHHLIE NICTOYHUKU
KUCNIOTOOBPA3YKOLWUX BLIEPOCOB

[MmasHble kucrnoToobpasywuwme Bbibpockl B aTtMmocdepy - AMOK-
cvn cepbl SO, (CEPHUCTBIN aHTUAPWA, WM CEPHUCTLIA ra3s) U OKCUab
aszota NOX. (MoHookcua, unu okeua asotra NO, avokcug asota NO, u
Ap.)-

MpupoaHbIMU UCTOYHUKAMU NOCTYNNEHUS AMOKCMAA CEpbl B aTMOC-
tbepy SBNAIOTCA rMaBHbIM 06pa3oM ByNkaHbl U nNecHble noxapsl. Ecre-
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Puc. 24. KncnoTtHbie QOXAK U MX 3KONOrMyeckoe BpeaHoe BNusaHue

cTBeHHan ¢oHoBas koHueHTpauma SO, B atMocdepe A0CTaTOMHO CTa-
OunbHa, BKMOYEHA B BUOXUMUYECKUIA KPYFOBOPOT U AMNA 3KONOrUYECKK
Bnaronony4Hbix Tepputopuit Poccuu pasHa 0,39 mkr/m® (ApkTuka) - 1,28
MKr/M® (CpeaHue WMpOoThl). 3TY KOHUEHTPaLWK 3HAYUTENBHO HWXEe Npu-
HATOrO B MMPOBOW MpakTUke NpeaensHO AonyctuMoro 3HadeHus (MAK)
no SO,, pasHoro 15 mkr/m®

Obuee KoNMYecTBO AWOKCMAA CEPbl aHTPONOTeHHOro NPOMCXOoXAe-
HUA B atMocdepe ceryac 3HauuTENbHO NPEBLILIAET €€ ecTeCTBEHHOoe
noctynneHue v coctasnsieT B rog 100 MnH. T. (ansa cpasHeHusa: npupoa-
Hble Bbibpockl SO, B rog pasHbi NpumepHo 20 MAH. T). U3 Hux Ha fonto
CLUA npuxogutca 20%, Ha aonio Poccuu - meHee 10%. [Inokeuna cepbl
obpasyetca npu cxuranuu BoraToro Cepon roprlo4ero, Takoro, Kak yrons
1 Ma3yT (copepxaHue cepbl B HUx konebnetcsa ot 0,5 fo 5-6%), Ha anex-
TpocTaHumax (~ 40% aHTPONOreHHOro NocTynneHvws B atmocdepy), B
MeTannuuecknux NpouM3BOACTBAX, Npu nepepaboTke coaepXalumx cepy
PYA, NPYU Pa3NUYHbLIX XMMUYECKUX, TEXHONOTVHECKUX NpoLeccax u pato-
Te paga npeanpusaTUA MalKHOCTPOUTENBHON OTPAacnu NPOMbILLNEHHO-
ctu (~ 50%).

Mpu cxuraHMn Kaxaoro MuAWOHa TOHH YINS BbIAENAETCR OKONO
25 TbIC. T cepbl B BUAE rmMaeHbIM 06pa3om eé anokcuaa ([o Tpuokcuaa
okucnsieTca MeHee 3% cepbl); B 4-5 pa3 MeHblLUe OKWCNEHHOW Cepbl AAET
CXuraHue masyra,

Kak nokasbiBaloT AaHHble, NpuBeagHHbIe B Tabnuue 8, B Poccum Bbi-
6pochkl gnokevaa cepsl cocTaensoT Gonee 30% Beex BpeAHbIX NPOMbILL-
NeHHbIX BbiGpocos. Ha npeanpuaTUsX SHEpPreTUHeckon oTpacnv npo-
MBILLINEHHOCTU, YEPHON W LIBETHOW MeTannyprum Aons sbibpocos AWOK-

228



cuaa cepbl cocrtaenseT npumepHo 40 un 50% cooTtBeTCTBEHHO. MeHbiue
aons seibpocos SO, npeanpuaTuaMu HegTeaobbIBaoLLeN, HechTenepe-
pabaTbiBaioweit, yrofibHON U rasoBoi OTpacsieil NPOMbILLNEHHOCTY - OKO-
no 8% cobcTBEHHbIX BLIGPOCOB 3arpsA3HSAIOUWIMX BELECTB U OKono 5%
CyMMapHbIX BbIOPOCOB U, okcuaa cepbl npeanpuaTuamu Poccuu, xoTs
npeanpuaTUA 3TUX OTpacnen AaloT NPUMEPHO NATYIO YacTb BCEX TEXHO-
reHHbIX BLIOpOCOB 3arpA3HAIOWUX BELLECTB.

Pecnybnukvn A3uatckoro perMoHa TakXke y4vacTBYIOT B 3arps3HeHuu
aTMmocdepbl, Tak, Hanpumep, No AaHHbIM Fockomnpupoasl (2003) Pecny-
6nuka Y3bekucrtaH, HaunHas ¢ 1991 r., ypoBeHb 3arpsa3HeHUst BO3QyLLIHO-
ro 6acceiHa ropoaos pecnybnuku BbIGpOCaMu 3arpssHAIOUIMX BELLECTSB,
NPOMBILLINEHHOCTU, JHepreTuke U TpaHcnopra crabunuanposanocb uUnu
CHMU3UNACk, YTO CBA3AHO C NPUHATMEM OXpaHHbIX mMep aTmocdepbl. C
1991 roga no 2001 r. BLIGPOCH! OT CTAUMOHAPHBLIX U NepeaBUkKHbLIX UG-
TOUHWUKOB 3arpA3HeHns atmocdepb! cokparmnocs ¢ 3,805 mnH. T fo 2,25
MnH. T (“HaunoHanbHbi Aoknag 0 COCTOSHUM OKpyXaiowew NpupoaHomn
cpefibl 1 UCNONL30BaHWU NPUPOAHLIX pecypcos B Pecnybnuke Ys6eku-
cran”, 2005; Tabn. 9).

Bbibpochkl 3arpAsHAOLmUX BEWECTB B aTMocdepy OT CTauuoHapHbIX
WUCTOMHWMKOB cokpaTunuch € 1,244 mnH. T 0o 0,711 MAH. T, YTO CBA3AHO C
NPUOCTAHOBMEHUEM MHOTMX NPOMBIWMEHHbIX NPEANPURTUN, a yBenude-
HWe BbIOPOCOB OT NepeaBMKHbIX UCTOMHMKOB 40 1,54 MNH. T CBSA3aHO C
POCTOM KOnwuyecTBa aBTOTpaHCcnopTa. YaentHble BoiBpoCchl 3arpsisHsto-
Liux BeLlecTs B aTMocdepy cokpaTunoch Basoe, T.e. ot 183,7 kr/uen, oo
90 «krfuen.

Tabnuuya 9
AvHamunka BbIGpOCOB 3arpAsHAIOWMX BelWecTB B aTMocdepy B
1991-2001 r.r. TbiC.T.

#§ saEpch e Brabpocst i | % - Buibpocst - s.‘ Lar ‘.
,_rogq“v‘, qnuuouapnux . JepeapuauMX | ¥ Cyumpnue Bubpoctd L8
ST ER] et 1% werouumk "x" H e canboes o B

1991 12140 25910 3805.0
1992 1107.0 1782.0 2890.0
1993 10200 1570.0 25%0.0
1994 958.0 1450.0 24080
1995 904,7 1653.0 ] 25577
1996 857,5 1316.2 2173,7
1997 836.9 1507.2 23441
1998 7755 1419.2 21947
1999 7769 1520.0 2296.3
2000 7555 1593.0 2348.5
2001 7118 1538.5 2250.3

M3 obujero konuyecTtea BbIGpoCOB 3arpssHalowmMx Bewects 51,9%
npuxogutca Ha okcug yrnepoga, 36,0% - Ha okcug cepsbl, 17,9% - Ha
yrnesogopoa, 8,9% - Ha okcug asoTa, 6,1% - Ha Teépable BellecTsa u
0,2% - pa3nuyHsie, BpegHble BellecTea (“HauuoHanbHbIN AoKNag o co-
CTOSHUU OKPYXaIoUWER NPUPOAHON cpeabl U UCNOMb3OBAHUU NPUPOAHBIX
pecypcos B Pecnybnuke Y3bekucran”, 2002).
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[uHamuka M3MEHEeHUs uHaexca 3arpsasHenvs atmocgepbl (U3A) B
NPOMBbILLNEHHBIX LIeHTpax pecnybnuku nokassisaet, yTto B 2000 r. Habnto-
AAanochk NOBblLWEHWE YPOBHS 3arpsisHennsa atmoccepsl (U3A - 5-6) B Ta-
KMX ropoaax kak B r. Hykyc, Anmansix, TawkeHT, eprana, a B ropoae Ha-
Bou - N3A 3HaunTenbHo Gonbwe (go 7,62). B otaenbHbIX ropoaax pe-
cnybnunkM UMEeeT MeCTO NOBbLILLEHWE CaHUTAPHO-TUTUEHUYECKUX HOPM B
cpeaHem ot 1 fo 3,5 K n yxyaweHue 3Konorn4eckoro COCTOAHUA cpe-
Obl X1U3HKN YenoBeka. Tak, coaepxaHue anokcmaa cepbl B atMocdepe r.
Anmanbik konebnetca B npeaenax o1,1,0 go 1,7 YKOK. Auokcua a3oTa
-ot, 1,0 po 1,5; okenp asora o1, 0,5 go 1,0 NAK n T.4. NAK B 1. TawkenTe
noaviokeua asoty - oT 1,2 go 2,8; 8 . Peprane - ot 1,0 go 2,8; no ammuna-
Ky - ot 0,8 A0, 2,2 u T.4. Annamuka usmerenvs U3A no otaensbHbIM ropo-
nam pecnybnuku Yabekncrana 3a 1998-2001 rr. nokasbiBaet no TallkeH-
Ty - 5,32-6,48 (U3A), Anmansik - 5,0-6,44, no Hasowu - ot 7,09 no 8,64, a
no ®epraue - ot 5,0 no 5,94 U3A n1a.

OcHosHOW Bknag B obwme BbIGOPbI U3 CTAUMOHAPHBIX UCTOYHUKOB
3arpsAsHeHUs atMocepbl BHOCAT NpeanpusTUA aHepretuku (34,15), HK
“YabekHedTeras” (31,9%), metannyprus (16,5%), xumuueckas npombiL-
NEeHHOCTb (2,6%), cTpoinHaycTpus (3,8%), KoMMyHanbHoro obcnyxusa-
Hus (3,6%) n apyrue (7,4%). Haubonbiune konuyecTea cneumdudeckux
3arpsA3HAIOLMX BELLEeCTB B aTtMocdepy BbibpackiBaloTCA NpeanpusaTUs-
MU MuHaHepro (N8TUOKMCL BaHaaus -97%), HK “Y3bekHnedteras” (cepo-
Bogopoa - 88%); AlTUK (Mblwbsk - 96,6%); FAK “Yaxumnpom” (ammuak
- 79%); FockoHuepH “Kbi3binkyMnpeameT3onoTo” (BoAopoa LMaHWUCTbLIN
- 44%).

Cpeau 3TuX NPOMBILLNEHHbIX NPeanpuUaTUA HedTerasoaobbiBaloume
1 nepepabatbiBalowme OTpaCnn, 3aHUMaIOT OAHO U3 BeAyLIUX MeCT no
BbIbpocam B aTMOCdepy U3 CTaLUUOHAPHBIX UICTOMHWUKOB, KOoTopble 8 2000
ropy B BO3ayXx Bbibpocunu 241,3 Thic.T U3 Hux 106,9 Toic.T (44%) yrne-
BoAopoabl. Ha aexypHbix dhakenax oTpacnu exerogHo cxuraetcs Gonee
100 mMnH. M® NnpupogHoro rasa, ewé okono 12 MnH. M* UeHHoro nNpupoa-
Horo pecypca 6e3B03BpaTHO TEPAETCH U YBENUYUBAET CTENEHb 3arpss-
HeHus atmocdepsl.

Tonbko B 2000 rogy BbiGPOCH! 3arpsa3HAIoLMX BelecTs B aTmocde-
py npeanpusatuammn FAK “Y3bekaHepro” coctasunu 255,5 Tbic. T, U3 HUX
149,9 1oIC. T (59%) - AvokcuA cepbl 1 40-60% - AByoKCcUA yrnepoaa, cos-
Aaiouwero NapHuKoBbI 3pdekT.

MpeanpuaTus YEPHOM W LBETHOW METannypru pacnonoXeHbl, B
OCHOBHOM, B TallkeHTCckol U HaBouiickoi obnacTax; ux CymMapHsle Bbi-
6pockl B atMoccepy B nocneaHue roabl cocrasunm 123,6 ThIC.T 13 HUX
6onee 95 ThiC.T (77%) - ANOKCUA CEPBI, KPOME TOrOo, BbibpackiBaloTCs a3-
PO30NK TAXENLIX METANMOB, CEPHOIN KUCNOTLI, LaHuabl, pTopuabl (puc.
25).

MpeanpuATUA XMMUYECKOW NPOMBILLNEHHOCTM PaCcrnonoXeHbl B ropo-
pax Anmansbix, Kokang, ®eprava, Camapkang, Hasow, Yupumk Bbibpachl-
BaeT B aTMoccepy OCHROBHOW OBBLEM 3arpsasHAIOLUUX BELWECTB, rae ume-
I0TCA1 HUTPaTbl antOMUHUA, aMMuaka, AMOKCUA a3oTa, aueToH, dTopu-
CThI BOAOPOA U Apyrue XMMuyeckne BellecTea, yXyAWwarowmue 3Konorn-
YeCcKoe COCTOsIHUE NPUPOAHON cpeabl.
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Bbibpockl 3arpasHsiownx BewecTs B atMocdepy OT aBToTpaHCcnop-
Ta Havanu ysenuuusatscs ¢ 1997 r. v octasunm 67,8% ot obwero obbvé-
Ma Bbibpocos (1,54 mMnH. T. 8 2001 roay), 4TO CBA3AHO C POCTOM KOnuue-
CTBa MHAWBKUAYANbLHOTO TpaHcnopTa (“HaunoHansHbI 4okNag o0 CocTosA-
HUU OKpyXatoLlein NpupoaHON cpeabl U UCMONb30BaHUN NPUPOAHLIX pe-
cypcos B Pecnybnuke Y3bekucrax”, 2002),470 B onpeaeneHHomn crenexn
yd4acTteyeT B obpasoBaHum “x&ntoro TymaHa” B aTMocdepe asuaTckoro
pervoHa. B pesyneTtarte yero BecHow - B mae mecsue 2001 roga Habnio-
Aanocb BbINAZEHUNA KUCMOTHOTO AOXAS; AOXK/b, XENTOBATLIA, MYTHbIA C
akTuBHow peakuuent pH = 4,5-5.Nocne atoro kMcnoTHoro aoxaa Habno-
Jancsa nopaxeHue NWCTbeB rPeuKoro opexa, yptoka, sbnoku v apyrux
dPYKTOBLIX AEPEBLEB, @ MENKO KOPEHHbIE pacTeHus (orypubl, NomMuao-
pbl) norubnu. Ha dpyktax obpasoBanuck YEpHblE NATHA, a Y 6ONbLWMWH-
cTBa PPYKTOBbIX KYNbTYp YpOXanHocTb pesko (50-60%) cHuaunace.

MNoaobHble kKMCNoTHbIe Aoxau Bbinanu 4 u 10 uoHa 2005 r. 8 TawkeH-
Te u npogonxanuce 30-40 MUHYT, AOXAb XENTLINA, MyTHbIN ¢ pH = 4,5-5
no wkane nakmycoson Gymaru. MNocne A0XAA NOBEPXHOCTb 3EMMNU NO-
Kpbiniach XENTON NNEHKON.
AN R IROAY MopobHble KUCNOTHLIE AOXAW BbINaNW
& N AR 10 nions 2005 1. B TawkeHTe u npogon-

:-,‘ “,‘,‘..1 xanucb 30-40 MUHYT; R[OXKAb XENTLIN, MyT-
" wfg_';’:o_ A \ ¥ : Heil ¢ pH = 4,5-5 no wkane NakmMycoson
] wepreria xncexan \'yd OYMaru, Flocne AoXAA NOBEPXHOCTL 3eMNK
, n;;lﬁ::f,}u *:i NOKPbINACh XENTOW NMEHKOW,

by orpacai £y Takue KUCNOTHLIE A0XAU CnocoBCTBYIOT

APOMBILLICHHOCTH

3arpA3HEHUI0 CTOYHBLIX W TEKYYUX BOAOE-
. MOB, B pe3yrnsTaTe 4ero yMeHbluaeTcs o6b-
i\ €M NUTbeBsoM BOAbI, @ 3arPASHEHHOCTb 06y~

upoune
HCTOUHHKI

58y
fﬁ'«,‘**, xR Yasi sy CNaBnMBaeT NoABMEHne paanuyHbix Gones-
“‘,*,";," SYiasses HEWM Cpeaun HaceneHua. [locne BeinageHus
;6’&' (kg KUCNOTHbIX AOKAEN B BOAE W nouse Habnio-
i/ % . \"i} AaeTcA NOBbLIWEHHOE COAEepXaHue Takux
¥ f asroMoGuny o -4 3 300
sucpretitka \+f TSKENbLIX METannoB kak cBuHel (OT

[ Apymu
Hotor %
TPARCTOPT

3 METALIYPIUYEC-
KOs, AHMHYCCKSN

&} no 800 mr/kr nousbl), yuHk (Ao 2000 mr/kr
K‘ nousbl). MogobHoe Habnopaetca B Kpyn-
ti HbIX NPOMBILNEHHbIX panoHax Kak AxaH-

f“_ n‘{}g:fjc teamnan ompacn /1 rapana, Anmaneika, Hasou, Yupuuka.B oT-
;‘f‘.n \uerosucn npoNMILten OenbHbIX paioHax Camapkangckon obna-

AN £i cTu (HactaapxaHckuid panor) noysa Hachbl-

G % lleHa XMOpOpraHMYeckuMM NecTULMAAMM

Puc. 25. UcTounuKw NAK = 379, 4To sABNAETCS NpeBbilieHreM

BbIGpocoB B aTMocdepy Hopmbl nouTh B 400 pas.

okcuaos cepbl (a) B pesynbraTe HefoCTaTKa YACTON NNTbe-

u asora (6). BOW BOAbI U e& 3arpAsHeHHoCcT 3abonesaeT

3HauyuTenoHoe konuyecteso (30% ot obule-

ro ymcna 6onesHew) Noaen, a oT CENbXO3NPOAYKLUMU, BblpallieHHbIX B 3a-

rpsi3HeHHbIX NoyBax GoneloT okono 40% (ot obuwero Yncna 6onesHen ),

yTo TpebyeT HesameanUTENLHOTO CoKpalleHus BeIGpocoB B aTmocdepy
CUIIbHO 3arpA3HSIIOLLNX BELLECTB.
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M3BEeCTHO YTO, KUCNOTHBIA A0XAb (U CHer), noakvcneHHbin (pH Hxe
5,6) u3-3a pacTBopeHua B aTMocepHOW Bnare NPOMbILLNEHHbIX BbIGPO-
cos (SO,, NO,, HCI v ap.). B cBOK0 04epenb KNCNOTHbIE OCAAKU NOAKWC-
NAT BOAOEMbBI U NOYBY, YTO NpUBOANRT K rmbenu puibbl, APYTUX BOAHbIX
OpraHn3mMOB U PE3KOMY CHWXKEHWUIO NPUPOCTa PacTeHU’ B NECHbLIX Mac-
cuBax .

MakcumansHasi 3aperucTpuposaHHas B 3anagHon Espone kucnot-
HOCTb ocaakoB pH = 2,3. KACNOTHbIE 0Caaky CTanu Cepb&3HON Yrpo3on
cyulecTBoBaHuI necoB B [epmanumn n KaHaae, o3epHo# pbibel ckanau-
HaBCKOro nonyoctpoBa. B l'epmaxuu nog yrpo3on rubenu okasanoch He
meHee 20% nnowaav necos. B Poccun nnowaak CyulecTBEHHOro 3akvc-
neHus oT AoXASA U cHera gocturna 6onee 50 MnH.ra. B oCHOBHOM 3TO ne-
PEHOC noakucneHHbix ocaakos M3 3anagHon Esponel B MNpubanTuitickne
pecny6nvku, Kapenuio u Ha Becb ceBepo-3anag Poccuu.

B pesynbraTte 3arpAsHeHns BO3Ayxa KPYMNHbIX NPOMbIWNEHHbIX ropo-
noB Kutas, exerofHo ymupaeT okono 0,5 MnH. yenosek, a Ha 0,3% Tep-
pUTOPUM BbINAAAIOT KUCNOTHLIE A0XAN, YTO YXyALIAET cpeay XU3HU Xu-
BbIX OPraHM3moB.

HanGonee onacHo NoAKMCNEHUE OKEAHUYECKUX MENKOBOAWM, Beay-
Llee K HEBO3MOXHOCTU Pa3MHOXEHVS MHOTUX 6eCnO3BOHOYHBIX XUBOT-
HbiX, YTO BbI3OBET pa3pbiB Nuwmn Tpoduyeckux ceten u rmybokoe Hapy-
LLIEHNE IKONOrMYECKOro paBHOBECUSR B MUPOBOM OKeaHe.

AHanu3 TeXHOreHHbIX CTOYHUKOB BbIOpOCa CEPHUCTOrO rasa B aTMOC-
¢epy nokasbiBaeT, YTO OHU NPOU3BOAATCS B BICOKOPa3BUTLIX NPOMbILL-
TIEHHbIX CTpaHax, ¥ 3TO CTaHOBUTCA npobnemon, B nepsyio oyepeas, Ans
HUX ¥ ux Bnvkanwnx cocenen.

[laHHble MOHUTOPUHIa BO3AYyLWHOK aTMocdepsl CBUAETENLCTBYIOT 06
yBENUYEHUN B NOCNEAHNE roAbi 40NN BbLIOPOCOB a30THLIX COEAUHEHUN B
3aKucneHunst atMocepHbIX 0CaaKoB.

CopaepxaHuio okcuaoB a3oTa B aTMocdepe cTany yaensTe BHUMaHue
nuwb nocne obHapyXXeHnst 030HOBbLIX AbIP B CBA3M C OTKPbITUEM a30THO-
ro uukna paspyLleHust 030Ha.

MpupogHble noctynnenus B atMocdepy OKCUAOB a30Ta CBSA3aHbl
rnaBHbIM 06pa3oM C aNEKTPUYECKMMU Pa3paaamMm, Npu KOTopbix obpa3sy-
etcs NO, snocneactsum - NO,. 3HauntensHas yacTb OKCMAOB a3oTa npu-
POAHOro NPOUCXOXKAEHUA NepepabaTbiBaeTca B NOYBE MUKPOOPraHuama-
MU, T.e. BKINIOYEHa B BUOXMMMUYECKUIA KPYTOBOPOT.

[ns akonornyeckn BnarononyyHsbix panoHoB Poccuun ectecTBeHHas
hoHOBasA KOHUEHTpauusa OKCUAOB a3oTa pasHa 0,08 mkr/m® (ApkTuka) -
1,23 MKr/m® (cpegHne WMpOTLI), YTO cyliecTBeHHO Huxe MK, pasHoro
40 MKr/m3,

Okcuabt a3oTa TEXHOTEHHOTO NPOUCXOXAEHUsT 0Opa3syloTcs npu Cro-
paHuu Tonnvea, ocobeHHo ecnu Temnepatypa npesbiwaet 1000° C. Mpwu
BbICOKUX TEMMepaTypax YacTb MOMEKYNSPHOTO a30Ta OKUCIAETCS A0 OK-
cnaa asota NO, koTopbii B BO3ayXe HEMEANEeHHO BCTYNaeT B peakuuio
c kucnopogom, obpasys anokcua N,O,. MepsoHadansHo obpasyowni-
cs Aanokcua asota cocraensieT nuib 10% BbIOPOCOB BCEX OKCUAOB a30-
Ta B aTtMocdepy, oQHaKo B BO34yXe 3Ha4uTenbHas 4acTb OKCUAa asoTta
npespaljaeTcs B Auokcua - ropasao bonee onacHoe coeauHerune. Npu
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BbICOKOTEMMEPATYPHOM CrOpaHuuM OpraHu4eckoro NpUpoAHOro Tonnuea
NPOUCXOAUT peakuus ABYX TUNOB: MeXay KUCNOPOAOM BO34yXa WU aso-
TOM, COZlepXKaLlMMCs B TONNMBE (B yrne coAepXaHve a3oTa cocTaBnsieT
B cpeaHeM 1%, HedTu U rase - 0,2-0,3%), n Mexay Kucnopoaom sosayxa
1 a30TOM, TaKKe COAEePXaUlMMCs B BO3ayXxe.

TexHoreHHbie MUpoBble BbIOPOCHI OKCUAOB a3oTa B aTMocdepy co-
ctaBnsaet 8 rog okono 70 MnH. T (NpupoaHble BbIBPOCHI OKCKA0B a3o-
Ta, N0 HEKOTOPbIM OUeHKaM, pasHbl B rog 700 MnH.T), npumepHo 30% ux
npuxoautcs Ha aono CWA, 25% - Ha gonto 3anagHon Esponkl 1 nuwb
HECKOMNbKO NPOLEHTOB - Ha aonio Poccnu (1ab. 10). CymmapHbie aHTpo-
noreHHble BbiBpOChI OKCMAOB a3oTa B aTMocdepy UCMOonNb3YoLWne Xumu-
yeckue ynobpeHus, B nepsylo odepeab coaepxauiue CoeanHeHns aso-
Ta. Bknaa aToil oTpocnv MMPOBOTO XO3AWCTBA B 3arpsisHeHue atmocde-
pbl OKCMAAMM a30Ta Y4eCTb TPYAHO, NO HEKOTOPbLIM AaHHbLIM, NocTynne-
HUEM OKCMAOB a30Ta B aTMocdepy C CENbCKOXO3SNCTBEHHBIX nonewt co-
NOCTaBUMO C NPOMbILLNEHHbIMU BbIDpOCaMy.

Tabnuuya 10
Bbi6pock! B aTMOocdepy U3 aHTponoreHHbix nctouHukos 8 CLUA
m Kanage (MnH.1.), cnoco6erByoiiux o6pa3oBaHuio KUCNOTHbIX

noxaen
Y g T
oy Herosmun v 1 SO, | Oxkenass sJIOGE 14 SO; | Okenaws’” | YIOC:
'.‘;'»5 AR AR S V'wrota - "“*\"’.‘1“" 7 4 o "’f‘au‘ﬁ".",’.,“ ~‘31~';§,'{
Hponisoucrso 159 58 8.4 0,7 0,3 -
YICKTPO HEPTHH
Tpancnopr 0,7 9,1 - - 0,9 0.8
ITpomsiniaennuie 33 4.0 - - - -
KOTCABHBIC
BoitoBhie xorenuue - - 25 - - -
Tpomunicnnsie 31 - 6,0 32 - 10
_HPOWIBOCTRY
Jlpyr se yerouninem 1.5 1.8 4.5 0.7 0.7 09
Beero 2.5 207 214 4.6 1.9 27

B Poccuu okono 25% BbIGpOCOB OKCMAOB a30Ta AaéT CKuUraHue To-
nnMBa Ha NPeAnpUATUAX INEKTPO - U TENNOIHEPrUN, CTONLKO Xe - Ha
NPeAnpUATMAX METannypruieckoin, MaWnHOCTPOUTENBbHON N HE CBA3aH-
HOW C Npoueccamu ropeHUs TONNUBA XMMWUYECKOW oTpacnen Npombilu-
NEeHHOCTU (Hanpumep, nonyyeHue a3oTHON KUCNOTbl U B3pbiBYaTLIX Be-
wecTs). MMasHbIV UCTOMHUK TEXHOTEHHBLIX OKCUAOB a3oTa B atMocdepe
- aBTOTPAHCNOPT W Apyrie BuAbl MOTOPHOro TpaHcnopta (okono 40%).
Pacnpeaenenue BbIGPOCOB OKCMAOB a30Ta CBSA3AHbLI C OCHOBHLIMU OT-
pacnsamMu NPOMbILLNEHHOro NPOU3BOACTBA.

Cnegyer OTMETUTbL, YTO Npu HameTusweics B 1990-e rr. 8 Poccumn
TEHAEHLMN CHWKEHNUS BbIOPOCOB 3arpA3HSIOLLMX BELLECTB, NPOMbILLIEH-
HBIMW NPeANPUATUSMU JONS AUOKCWAA Cepbl U a3oTa B 3TUX Bbibpocax
yBenuynsaertcs

CymmapHble BbIGpOCHI BCEX 3arpssHuTeneil B BO3AYLUHYK cpedy B
1997 r. no cpaBHeHwio ¢ 1993 r. cokpaTunace npumepHo Ha 30%, ANOK-
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cuaa cepbi - npumepHo Ha 20%, okcmaos a3ota - Ha 30%. Okono nuwb
20% 3Tux cokpalleHuid obycnosneHbl NPUPOAOOXPAHHBIMU MEPONPUs-
TUAMU U yCUNMeM 3Konorndeckoro kKoHTpons. OCHOBHasA npuymnHa - cnag
NPOM3BOACTBA, KOTOPLIN 3a 3TW roab!l cocTasun 6bonee 50%. Pacxoxae-
HUA MeX/y OTHOCUTENbHbLIMY NOKasaTensMu cnaga Npou3BoACTBaA U COo-
KpalyeHus B8bIBpPOCOB CBMAETENLCTBYET O POCTE OTPULUATENLHOrO Tex-
HOreHHOro BO3AEWNCTBUA HA OKPYXaIoLLYyl0 Cpeay B pacyéTte Ha eanHuly
NPOWN3BOACTBEHHOrO NpoaykTa. Kak noka3biBaeT aHanus, cnag npoussoa-
cTBa OblN HEPaBHOMEPEH B PA3NUUHbIX OTPACMAX XO3ANCTBA - HAUMEHb-
LUNM OH 0Ka3ascs B CaMbIX 3KOMOrMYECKN HanpsXXeHHbIX CEKTopax (3Hep-
reTuka, MeTannypris v ap.) v HanbonbLIUM - B OTPacNAX, 0Ka3biBaOWMX
OTHOCUTENBHO cnaboe BO3AEWCTBUE HA OKPYXaoLLyo cpeay (MalluvHo-
CcTpoeHue, 06OpoHHas oTpacnb NPOMBILNEHHOCTA W Ap.), NPYU 3TOM Bbli-
©pocbl aBTOTpaHCNoOpTa BO3POCMK, NPUYEM B KPYNHbLIX TOPOAAX - OMEHb
3HAYUTENbLHO.

23.4. S3KONOIM’MYECKUE MEXAHWU3Mbl OBEPA30OBAHUA
KUCNOTHbLIX OCAOKOB

AKTUBU3aUMS KNCNOTHBLIX NPoLECCoB B aTMocdepe, rmapocdepe v Ha
cywe obycnoBneHa, B NepBYK oyepeab, aHTPONOreHHbIMN hakTopamu -
TEXHOreHHbIMYK BbIBpPOCaMUN CEPHUCTbIX M a30THbLIX COEAVHEHWUNA.

A3p030nu cepHO U CEPHUCTON KUCNOTLI NPUBOANAT K KOHAEHcauuu
BOAAHOro napa atmocdepbl U CTAHOBATCS NPUYMHOW KWCNOTHbIX 0Caa-
KOB (A0XAb, CHer, TyMaHbl. Puc.26).

[vokcug cepbl, nonasLuvin B atTMocdepy, npetepnesaeT psia Xumuye-
CKUX NpeBpalleHuid, BegyLmx k o6pasosaHnio KMcnoT. YacTuuHo ANok-
cuA cepbl B pesynsrarte hOTOXMMUYECKOrO OKUCTIEHVS NpeBpallaeTcs B
TpUokcua cepbl (cepHbin anruapua) SO,

2S0, + 0,— 250,

| Os (vl"’;;)n) !

O (BOIBY A ICH LT
NTOMAPILIH KICIOPOI)

B - HO (sRapoRcHiLinit
- —> +NO:-»
NO: ! paaHKas) Ne KREIO1A) l’_."_.u
+NO} COz {+ +CO, Oz +80z2, O

20

(o] ]:‘——_——l
HiSO2 (stepawemn | . Cyaunpasine | =
su,x‘:b’m,la) +502 H:S04 HACTHIL ]

- v } I: : i
H2S Qs (copnast
l.___-— - L""'(» Kicaura)

Punc. 26 ®opmupoBaHue KUCNOTHbLIX AOXAEW
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KOTOpbIV pearupyeT ¢ BoASHBIM NapoM aTMocdepsl, 0Bpasyst aspoao-
N CePHOM KNCNOTbI:
§O, + H,0 —¥H,S0,

OcHoBHas YacTb BbibpacbiBaeMOro AUOKCHUAE Cepbl BO BMAXHOM BO3-
Ayxe obpasyeT kucnoTHbIn nonurmapat SO, u H,0, koTopbii 4acTo Hasbl-
B30T CEPHUCTON KMCTIOTON 1 naoBpaxakoT ycriosHol hopmynoit H,S0,:

SO, + H,0 — H,S0,

CepHucTas kucnota 8O BNAXHOM BO3AyXe NOCTEMNEeHHO OKWUCNSEeTCA
[0 cepHou:

2H,S0, + 0,—2H,S0,

MMpu cxuraHmnm Tonnuea obpasyloTcs TBEpAbIE MUKPOYACTULIbI CYNb-
aros MeTannios (B OCHOBHOM NPW CXUraHuu yrns), Nerko pacTBopuMbIe
B BOAE, KOTOPbIE OCAXAAIOTCA Ha NOYBY U PACTEHUS, AeNas KUCTOTHLIMMK
pochl. A3po30nn CEPHON U CEPHUCTON KUCMOT COCTABNAT OKONo 2/, Kuc-
NOTHbBIX 0CAAKOB, OCTanNbHOE NPUXOAATCA Ha 10MNI0 a3p030rei asoTHOW U
a3zoTucTomn kucnot, obpasyowmnxcsa Npu B3anMoAencTBUM AMOKCUAA as3o-
Ta C BOASHbIM NapoM atmocdepsbi:

2NO, + H,0 — HNO, + HNO

CylwecTByioT ewé ABa BUAE KUCNOTHBLIX A0XKAEN, KOTOPbLIE NOKa He OT-
CNEeXunBalTCsa MOHUTOPUHIOM aTMocdepbt. Haxogawuncs B atmocdepe
Xnop (BbIDPOCHI XMMUYECKNX NPEANnPUATUIA; CXUraHme oTxoaos; hoToxm-
MUYECKOE pa3fnoxeHue pecHoB, Npusoasilee kK obpasoBaHuio pagvka-
0B XNOpa) nNpu COeANHEHUN C METAHOM (UICTOYHWUKUN NOCTYNNEHUSA MeTa-
Ha B aTMocdepy: aHTPONOreHHbIR - PUCOBbLIE NONSA, a8 Takke pe3ynbrar
TasiHWA rmaparta MeTaHa B BEYHOW MEp3noTe BCreacTBUE NOTENneHus
knumMara) obpasyeT xNopoBOACPOA, XOPOLLIO PACTBOPAIOLWUIACS B BoAe C
obpa3osaHWeM aspo3onei CONAHON KUCMOTbI:

Cl + CH,— CH, + HCI; CH, + Cl, — CH,Cl + Cl

OuyeHb onacHbl BbIBpoChl hTopoBodOpoda (NPOW3BOACTBO anioMu-
HUS, CTEKOMbHOE), KOTOPbIA XOPOLWO pacTBOPSAETCS B BOAE, YTO NMPUBO-
AT K NOSAIBNEHNIO B aTMOoCcepe a3po3oneii NMaBMKOBOW KMCNOTHI.

Okonoruyeckasi onacHOCTbL KUCIOTHLIX AOXAEH Ha neca

Mpobnema coxpaHeHus necHolx BoraTcTs, cBA3aHa ¢ Nnpobnemown Bol-
XusaHua YenosedvecTsa. Jleca obecneunsaioT Yenose4ecTso BO3OOHOB-
NAeMbIMU pecypcamu (apesecuHOn, ODymaron, cTpouTenbHbIMU MaTepu-
anamu), NOAAEPXKUBAIOT BOAHLIE PEXUMbI U COXPaHSOT hayHy, ABNAIOT-
CA MecTOM OTAbIxa HaceneHus. [10aToMy B GOMbLUMHCTBE CTpaH npobne-
Ma COXpPaHEHUst N pasBUTUS NECHbLIX MacCUBOB peluaeTcs Ha rocynap-
CTBEHHOM ypOBHeE.
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B CHI 6onee 600 TbiC. ra NecHbiX MaccMBOB, PacnONOXEHHbIX B 30HE
BbIGpoca BpeAHbIX BELIECTB NPOMbILLNEHHbIMUA NPeanpUATUSMU, Haxo-
AWTCA B COCTOSIHWUK NOSTHOMO WNW YacTUYHOrO yCbixaHusi. nbenb nec-
HbIX MAacCUBOB CBsi3aHa, rmaeHbIM 06pa3oM, C aHTPONOreHHLIMU UCTOM-
HuKamu. BpeaHbiMu BeljecTBamu ABNAIOTCA OMOKCMAOM Cepbl U as3o-
Ta, 030H, a Takke nepokcua Bogopoaa. MexaHu3m aencTsvs aTUx Be-
LLeCTB HEOAUHAKOB, NOCKONbKY feca pacnofnoXeHbl B pasHbiX KNumaru-
YECKUX 30HAX, UMEIOT Pa3NUUYHBIA COCTaB, NPOU3pacTaloT Ha pa3HbIX Mo-
yBax.

Bonbiluoit Bpea Necam HaHOCAT BbIBPOCHI NPeanpPUATUA LIBETHON Me-
Tannyprun. Tak, sbibpockl Hopuribckoro meaHo-Hukenesoro kombuHara,
BpaTtckoro aniomukuesoro 3asoga, banmakckoro meaennasunbHoro 3a-
Boaa (FOxHbIN Ypan) yrHetaloT NecHylo pacTMTENbLHOCTL B paauyce Ao
150 km. Ha KOxHom Gepery Kpbima noru6aet cocHsk. Hanbonee BeposiT-
Has NPUYNHA - KUCNOTHbLIE JOXAW.

Mexay Tem, [0 CUX NOp HeT faxe HayyHo 0BOCHOBAHHbIX HOpMa-
TMBOB AONYCTUMO BO3AEWCTBUS Ha NECHblE MAccuBbl BbIBPOCOB M3 aH-
TPONOreHHbIX UCTOUHMKOB, KOTOPLIMKU MOrnY Bkl PYKOBOACTBOBATLCS Kak
NPOEKTUPOBLLMKN U NPOU3BOACTBEHHUKN, TaK Xe U paboTHWUKN NPUPOLO-
OXPaHHbIX OpPraHos.

KucnoTtHble A0XAW W YPOXANHOCTL CENbCKOXO3ANCTBEHHbIX KyNb-
TYp.

CymmapHoe Bo3fieiicTere aTMocchepHbIX 3arpA3HeHni Ha CenbCKOXo-
3AUCTBEHHbIE KYNBTYPhl ONPEAENAeTCs Kak KUCMOTHBIMK AOXKAAMU, TaK N
CYXMMM ocafKkamu (a3po30NAMMU KUCIOTHOMO XapakTepa, KUCNOTHLIMU ra-
3amu). OCHOBHbLIMN KOMNOHEHTAMMU KUCNOTHLIX JOXAEN, KOTOpble onpe-
AeNsIoT uX HU3NKO-XYMUYECKNE CBOWCTBA I pEryNMPYIOT POCT pacTeHui,
ABNATCA kaThoH Bogopoaa H*, 6ukapboHataHmon HCO,, kaTuOHbI Me-
Tannoe K*,Na*, Ca,",Mg,", katnoH ammonus NH*, aHuoHbl (cynbdar -
SO, utpart - NO,, xnopua - Cl ).

NUAHNE KMCNOTHOTO A0XAA ONPEAENAETCA He TOMbKO ero KMCNOTHO-
CTblO M KATUOHHBLIM COCTABOM, HO W €ro NPoACIXMTENBHOCTLIO, a Takxke
Temneparypown Bo3ayxa.

Bo3moxHbI kak oTpuLiaTensHble, Tak ¥ NONOXUTENbHbLIE BO3AEACTBUS
3arpAsHAIOLLMX BELLECTB aHTPONOreHHOW NpUpoabl Ha pacTeHus.

Mpun npaBunbHOW arpoTexHuueckow obpaboTke, Korga B noudse noa-
AepXnUBaeTCst onTUManbHas KUCNOTHOCTb U COAEPXMTCA foCTaTovHoe
KONWUYECTBO NUTATENbHbLIX BEUECTB, OTpULaTenbHbIX NOCNEACTBUA BO3-
HWKaIOT BCNEACTBME B3AUMOLENCTBUA A0XKAR C NUCTBOM.

Mpw obpaboTtke nousbl goxasmu ¢ pH 3,2-5,6 B 60608bIX KynbTYpax,
Hanpumep, U3MEHEHU He NPOUCXOAMT, OAHAKO NPW COBMECTHOM [en-
cTeumn poxas ¢ pH 3,2 Ha noysy U nobern 3HAYNTENBHO YMEHbLLNNACH
macca noberoB u kopHeW. MHOroOMMCNEHHbIMK 3KCNepUuMeHTamMun C pas-
NNUYHBIMKU COpTamu peguca YCTaHOBMEHO, YTo npu pH aoxas 5,0-3,4 Ha-
Bnioaanock HedHaunTensHoe (5-10%) nosbilieHwe ypoxaHocTyn, opHa-
KO Npu ymeHbwenun pH aoxas ao 3,4-2,5 ypoxanHOCTb pe3ko CHuxa-
nace (no 50-60%).

OcofeHHo cunbHO oTpULaTENbHOE AENCTBUE KUCNOTHOMO AOXAA MO-
XKET NPOABNATLCA B NEPUOA HAYaNbHOrO pocTa pacTeHun.
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KnucnoTHocT BbiNaAaioLMx 0CaaKoB MOXET BNUATbL HA CKOPOCTbL ¢ho-
TOCWHTe3a, YTo Haubonee HarnsigHO NposiBnsieTcs y oBolle-6axyeBbix
KynbTyp, aKCNepuMeHTbl No ckopocTu nornowenus CO, (kak mepa ag-
heKTUBHOCTU (POTOCUHTE3A) NoKasanu, YTo Npu ITOM yMeHbLIAETCA Co-
AepXaHue yrneBoaos, a AENCTBUE KUCMOTHBIX 40XAEH HOCUT “aBTokara-
NNTUYECKUA” XapaKTEP - yMEHbLIEHWE COAEPXKaHWA YINEeBOA0B NPpUBOAUT
K CHUXXEHUIO CKOPOCTM POCTa pacTeHUIN U NPUBOAUT K UX rubenu u cHuxe-
HWUIO UX YPOXANHOCTU.

Mepsl no oxpane armocdrepbl OT kucrnotoobpasyrumx BbiGpo-
COB.

YacTtota atMocdepHOro Bo3ayxa NnaHeTbl - OQHO U3 NPUOPUTETHbLIX
HanpaeneHui NpMPOACOXPaHHON AEATENbHOCTU HaUWOHArbHLIX NpaBu-
TENLCTB, KOTOpas pa3BUBaETCA B pamKax NporpaMMbl, NPUHSTON Ha 19
cneuuansHomn ceccum MeHepanbHoit Accambnen Opradmzaumm Obvegun-
HEHHbIX Hayun B nwoHe 1997 .

MexayHapoaHsIMU COrNAaLLEHUSIMU YCTAaHOBMEHbLI KpUTUYECKUE HOp-
Mbl BbIBpOCOB AMOKCUAA Cepbl U OKCUMAOB a30Ta, HUXKE KOTOPbIX UX BO3-
AeuncTBue Ha Hanbonee YyBCTBUTENbHBIE KOMMOHEHTbLI 3KOCUCTEM He 06-
Hapy>XvuBaeTCs, a Takke psj PEKOMEHAAUUM NO OCYLLUECTBNEHUIO CHUXE-
HURA 3TUX BbIGpPOCOB. OCHOBHBLIMU Ha CEroAHSLWHWA fleHb MeToaamMu CHU-
XEHUs 3arpsa3HeHus atMocdepb!, B TOM 4ucne kucnotoobpasyowmmu
Bbibpocamu, sBnsAOTCA pa3paboTka U BHEAPEHWUEe PasnUYHbIX OYUCTHbIX
COOpYXERWUA U NpaBoBas 3auiMTa aTMmocoepsl.

Benyrtca uccrnenoBaHust NO CHUXKEHUIO 3arpsiSHEHUIN OT BbIXMOMHbIX
rasos asTomobunein. Hanbonslune TpyaHOCTU 30€CH BbLI3bIBAET UMEHHO
yMeHbLLeHVe BbiOpoCcoB okCMAO0B a3oTa, KoTopble NOMUMO o6pasoBaHus
KACIMOTHBIX OCaIKOB OTBETCTBEHHbLI 32 NOSBNEHUs (POTOXMMUUECKUX 3a-
rpsisHuTenen (hOTOXMMUYECKUA CMOT) M paspylUeHue 030HOBOro CNnos B
cTpatocdepe. [ns pewenus aTon npobnemsbl BeayTcs paboTel No co3pa-
HUIO pa3sfnn4HbIX KaTanuTU4eckux KOHBEPTOB, Npeobpasyroliux okcuabl
a3oTa B MONEKYNAPHbIA a3oT.

BoccraHoBneHne HopManbHOW KUCAOTHOCTU BOAOEMOB BO3MOXHbI 32
CYET U3IBECTKOBAHWA, NPU 3TOM HE TONBKO YMEHbLLUAETCA KUCIOTHOCTb
BOAbl, HO W nosblilaercs eé bydepHan cnocobHOCTb, T.e. CONPOTUBAA-
€MOCTb MO OTHOWEHUIO K ByaylwMM KUCNOTHBEIM ocadkaMm. U3secTkoBa-
HVWE MOXHO NPVMEHSATb U ANS 3aLMTbI NIECOB OT KUCMOTHBIX A0XAEN, UC-
NoNb3ys pacnbiNeHue ¢ camonéTtos ceexemonoToro Aonomuta (CaCo,
MgCO,), koTopeblIii pearupyeT ¢ KCNoTHLIMY 0Bpa3oBaHuem 6e3BpeaHbIX
BELLECTB:

CaMg(CO,), + 2H,S0, — CaSO, + MgS03 + 2CO, + 2H,0
CaMg(CO,), + 4HNO, — Ca(NO,), + Mg(NO,), + 2CO, + 2H,0

Ans 3aWmTel NAaMATHUKOB KYNLTYPbI U LIEHHbIX apXUTEKTYPHbLIX COOpY-
KEHWUN MCNonb3yroT NOKPLITUS U3 BbICOKOMOMEKYNMAPHBIX COEAUHEHUA -
CUITUKOHOB WUNW NPOM3BOAHLIX 3(hUPOB KPEMHUEBOW KUCINOTbI; ANA 3aWu-
Tbl METaNNUYECKUX U3AEMNA - NOKPLITUE UX NAKOM, MacNsiHOW Kpackow
Unu neruposaHue cranen, obpasyumx YCTONYNBYIO K KUCIOTam OKCUA-
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HyI0 NNEHKY. Bce nepeuncneHHble Mepbl NpeacTasnsaoT cobon peanusa-
LUMI0 MeToaa “KOHTPONA Ha BbiIXOAE" - CHUKEHUE KOHLUEHTPAaLUuN 3arpsas-
HUTENen Ha cTaguu WX nonapaHus B atmocdepy.

Bonee aheKTUBEH, C IKOMOrMYECKON TOUKU 3PEHUS, METOA “KOHTPO-
NS Ha BbIXxoAe”, NpeaycMaTpyBalownii OYUCTKY TONNWBA OT NOTEHLMANb-
HbIX 3arpA3HUTENeR, UCNOonb3oBaHMe IKonorndeckn bonee YMCTbIX UC-
TOYHUKOB 3HEPIUU U CO3AaHWEe TaK HasbiBaeMbix 6E30TXOAHBLIX TexHo-
NOrviA, T.e. TEXHONOTMYECKUX NPOLIECCOB, CONOCTaBUMBIX C NPUPOAHLIMY
uvknamu B Brocdepe. SHeprocHabxenne, BHEAPEHNA HOBbIX HEJHep-
ro&MKuUX TEXHOMOrMM 1 6e30TX0AHBIX U MANOOTXOAHBLIX TEXHONOFUIA NPo-
U3BOACTBEHHbIX NMPOLIECCOB, NPUMEHEHNE anbTEPHATUBHbIX NCTOYHUKOB
3Hepruu, BCe MEPbl IKONOTMUYECKOro KOHTPONs cnocobHbl pewmTs Npo-
6nemy 3arpsiaHerunst aTMochepHOro Bo3ayxa, 0340POBUTL OKPYXKaIOLLYI0
cpeay, CHATb yrposy HeobpaTuUMbiX OTpULUaTenbHbIX UW3MeHeHun B 6uo-
cchepe Iemnu.

IMABA 24
3KONOIrMYECKN BE3ONACHbIE NCTOYHUKWN SHEPTUN

M3BeCTHO, YTO CyLIeCTBOBaHWE COBPEMEHHOW UMBUAM3aLWK 3aBwu-
CAT OT Pa3NU4YHbIX UCTOYHUKOB 3Heprumn. Tak, Kaxabli AeHb Mbl NOMb3y-
€MCsl Pas3nuYHbIMK BUAaMK 3Hepruu. Mo aaHHbIM NHcTuTyTa Mupossix
pecypcoB: MupoBoe aHepronoTpebneHne Ha 90% ynoeneTsopseTca 3a
CYeT uckonaemoro Tonnuea u Gonblue BCEro 3Hepruu BolpabaTbiBaeTcs
13 HethbTn — 70%, yronb — 26%, ¥ NPUMEPHO NPUPOAHbLIN ras — 24%.

Mo aaHHbIM XypHana «BuocarieHcy amepukaHubl B CpeAAHEM 3a roa
MCNONb3yIoT (TPaHCNOPT, OTONNEHWe, OCBELLEHWE, KOHANLUMOHUPOBaHKUE)
93000 kmMnoBaTT-4acoB 3NEKTPO3HEPrUM, YTo akBuBaneHTHo 8000 nu-
Tpam HedTu. B AecTpanun, Kutae, lMonsle, KOxHon Adpuke 3a cyer
yrnsa BbipabatbiBaetcs Gonee 75% anextpudectsa, B MHaunm — 60%, B
CLUA, Poccumn n lNepmannmn — 6onee 50%. B Yabekucrane MCTtouHnKamu
3HEpruun ABNSIeTCs yronb, HedTb, NPUPOAHLINA a3 U TMAPO3HEpPrns. ATy
MCTOYHUKN 3HEPTUM UrPaIOT OYEHb BAXKHYIO POMb B Pa3nuyHbIX OTpacnax
HapoAHOro X03sMCTBa.

CornacHo «MexayHapoaHOMYy 3HepreTudeckomy o603peHuio» 3a
2003 rog, muposoe aHepronoTpebnexmne Bo3pocno Ha 58%. 3To HacTo-
awmn Bym caMoro CTpeMMTENLHONO pocTa 3HepronoTpebneHna B nucTo-
pun YenoseYecTBa.

OfHUM U3 UCTOMHWUKOB IHEPrUM ANst HYXZ YenoBedecTsa ABMAETCH
yrone. M3 BCcex uckonaembix BUAOB TOMNUBA - YINS B 3€Mie OCTanoch
6onbLe BCero, ero xsatut elle Ha 1000 neT. AnexTpocTaHuuu, paboTato-
wne Ha yrne, nponssoanT 40% 3neKTpoO3Heprun B MUpe. Yronb — 3T0 ca-
MOE HacbILEHHOe YIMeBOAOM TOMMMBO, KOTOPOE BbiAENsAeT yrnekucno-
ro rasa Ha 29% GonbLlue, Yem HedTb, U Ha 80%6onbLue, 4em NPUPOaHbLIA
ra3. Ha ponto yrns npuxoantca 43% exeroaHbix BbIGpoCcoB yrnepoaa B
aTMoccepy — NPUMEPHO 2,7 MNH. T, YTO NPUHOCUT OrPOMHbIA yuwep6 npu-
poAHo# cpepae, CXUraHue yrna oTpaxaeTca Ha 34opoBbe noaen. Tak, Ha-
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npumep, B poknage OOH «mobanbHoe akonoruyeckoe 0603peHue» co-
obuaetcs, 4to B 11 KpynHbix ropogax Kutas gsiM U Menbvaniume Yactu-
Ubl, BbIAENAIOLUECS NPU CTOPaHUK Yrmsi, cnyxaTt npuduHon 6onee 50000
npexaespeMeHHbIX cmepten n 400000 Hosbix cnyvaeB 3aboneeaHus
XPOHUYECKUM BPOHXUTOM.

HedTb ~ 0AUH U3 OCHOBHbIX WCTOMHUKOB 3HEPrMU COBPEMEHHOCTW.
ExxeroaHo 8 mupe pacxopyercs 75 MnH. 6appenei HegTu. N3 mUpoBbIX
3anacos HedTh, 06beM KOTOPbIX OLEHUBAETCA NPUMEPHO B 2 TPUNNNOHA
Bappenen, okono 900 MNpa. yxe ucnonb3osaxo. Mpu HeIHELIHEM YPOBHe
HedTeaobbiuK 3anacoB HehTH AOMKHbI XBaTUTL ewe Ha 40 ner.

C 3KOHOMUWYECKON TOMKN 3pEHUS, BaXHO 3HaTb, KOTAa BCA HedTb UC-
YyesHeT, a korga Aobbia HedpTH HadHeT cokpawarbes. [naHupyemoe
ysenuieHne Hedtenobuium B ABa pa3a MeHblue TOro, YTO HYXHO yAo-
BNETBOPWUTbL TOT CNPOC Ha HedTb, KOTOPLIN NO NporHosam MexayHapoa-
HOro aHepreTuyeckoro areHtcraa 6yaet 8 2010 roay.

Hecouumt HedpTv — 3TO He camoe xyawee, a CKuras HedTb Kak To-
NAWBO 1 NOMy4as Tenno, 3Hepruto, Mel NPOU3BOAUM YIMEKUCHbIW ras, u3-
3a KOTOpOro Temnepatypa noBbIWAETCA Ha Bceit nnaHete Ao +3,5°C, Ho
3KOHOMUYeckue Npobnemel No-NPeXHEMy peLlaloTCs OTAENbHO OT 3KO-
NOrNYecKmnXx.

Tak, Hanpumep, B Benukobputanun Gonee 26 MNH. TPAHCNOPTHbIX
CpeAcTs UCNonb3ytoT HedpTenpoAykTel. OHW BLIAENSIOT TPETL BCETO yrie-
KWCNOro rasa B cTpaHe, cogencTeys rno6anbHOMY NOTENMEHNIO, U OfHY
TpeTb BCEX BpeAHbIX BLIOPOCOB B atMocdepy, OT KOTOPbIX €XerogHo
ymupaet npumepHo 10000 yenosex.

B cronuue Yabekucrana TawkeHTe exeaHeBHO ncnonbayetcs ot 850
Ao 1150 T 6eH3nHa f4na aBTOTPaHCNOPTa, KOTOpPbLIE BbIAENAIOT B aTMOC-
epy BpeaHbie rasbl. B cBasu ¢ yeM Takme ynuupl, kak Hasou, Y. Hocup,
MyWwkuHa o4eHb 3arpasHeHbl.

B nocneanwve rogel BO BceM mupe 6onbluyio pone UrpaeT NpUpoaHbIA
ras, Kak O4uH U3 UCTOHHUKOB aHeprun. MNpUpoaHbIi ra3 — 3TO CaMblid 3KO-
NOrNYecKkn YnCTbIN BUA uckonaemoro tTonnuea. OQHaKo, HUKTO HE 3HaeT,
HACKOMbKO BENUKK 3anackl NPUPOAHOro ra3a, BCe U3IMEPEeHUsn ero Konu-
YecTBa ONpeaensiTCA PasnNuYHLIMKU cnocobamu u NO3TOMY OLEHUTL pe-
anbHble o6beMbl rasa TpyaHo.

OCHOBHOW KOMNOHEHT NPUPOAHOro rasa — MeTaH, KOTOPbIA 3Hayn-
TenbHO yCUNUBaeT NapHUKOBLIA 3chdekT. I3BECTHO, YTO MEeTaH 3afaepxu-
Baet Tenno 8 21 pa3 6onsbwe yrnekucnoro rasa. OgHako, Npu nepexoae
Ha nNpupoaHbIi ras byaer soigensTben Honblwe MeTaHa, HO 3HaYUTENbLHO
CHU3WUTCH KONMMHYECTBO ApYrUX BpedHbiX BbIOPOCOB B NPpUPOAHYIO cpeay.

ATOMHas aHeprus

MN3secTHO, 4TO B Mupe cyliecTByeT NpumepHo 430 saepHbIX peakTo-
poB, koTopble BblpabaTbiBaloT 16% Bcei 3Hepruu. MNMomumo cyuiecTay-
lowmx peaktopos B hespane 2003 roga 17 u3 35 CTpoOSAILLIUXCA BO BCEM
MUpe peakTopoB NPUXOAUITIOCH HA Pa3BUBAKOLLMECH CTpaHbl A3ni.

B HacToslliee Bpems aTOMHaa 3HepreTuka saBoeBblBaeT Bce 6onb-
Wy NoNynApHOCTL, HECMOTPS Ha aBapuio, npousoweawyto B 1986 rony
B8 YepHobbine. YacTbie Henonaaky u NOBpeXAEHUS CTanu CepbesHon
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npobnemMon Ansi aToMHbIX peakTopoB. Ecnu wnckonaemoe Tonnuso 3a-
rpA3HAET OKpyXaloLyio cpeay, To noaobHoe HabnioaaeTca u B ucnonb-
30BaHUKN aTOMHOWN 3HEpTun.

MN3BEeCTHO, YTO YENOBEYECTBO A0BOMbHO AABHO UCNOMNL3YET CUNY Be-
Tpa B MopennasaHun ana paboTbl MenbHWL U ANA NepekavynBaHns BoAb.
B nocneaHue roabl MHTEpec K BETPY CHOBa NoBbilWaeTcs. Tak, Hanpumep,
M3rOTOBMNEHHbIE NO HOBENLLMM TEXHONOMMSIM BETPOIHEPreTuYecKne ycra-
HOBKY BblpabaTbIBaloT anekTpuyecTeo Ans 35 MnH. yenosex. Betep — ato
COBEPLIEHHO 3KONOTUHECKU YUCTbIW, BO30OHOBNAEMBIN UCTOMHUK SHEp-
rvn. Hanpumep, B laHun Gonee 20% anekTpuyectBa BblpabaTbiBaeT-
cA cunow BeTpa. Bece bonbliee pacnpocTpaHeHne BeTpoIHEpreTmka no-
nyqaeT B Mepmanun, Ucnanum, a NHAUA npeTeHAyeT Ha naToe MecTo B
MUpE NO UCNONb30BaHUIO cunbl BeTpa. B HacTosiwee spema 8 CLUA BbI-
pabatbiBaeTcs anekTpuyectso B 13000 ycraHoBkax.

Cneunanuctb! CHMTaIOT, YTO €CnY UCNOoNb3oBaTh BCE noaxoasiive
npupoaHble MecTa mMvpa, TO 3KOMOMMYEecKW YncTas BeTpoBasi aHeprus
Morna 6b1 obecneunts Gonee 20-25% notpebHocTen yenoBevecTBa B
aneKkTpuyecTee.

ConHeyHan aHeprusi. Bcem n3BeCTHO, YTO BCA aHEprus Ha 3emne uc-
xoauT ot ConHua. Yronb, HedTb U NPUPOAHDLIN ra3 He YTO MHOE, Kak pa3-
TNIOXMBLUNECA OCTAHKW XUBOTHBIX, AEPEBLEB N APYIUX OpraHN4ecKnX Be-
WwecTs, BuIpocwnx, bnarogaps conHevHomy ceeTy. Bopa, npusoasiuan B
ABWXEHUE TypOuHbLI rMAPO3aNeKTPOCTaHLUMIA, UCNapunack ¢ NOBEPXHOCTY
oKeaHa o AeNCTBMEM COMHEMHbLIX NyYen U nonana Ha cywy B Buae f0-
XAR, cHera v rpaga.

Bnaropaps conHuy AytoT BETEPb!, KOTOPbIE BpaLlaloT reHepaTopsbl Be-
TpoycTaHoBOK. Bce aTto npnpoaHble, NOCTOAHHO BO306HOBRSEMbIE CUMbI
NPOUCXOANAT NOA BO3AENCTBMEM NULUL NONOBUHBI OAHON MUNUAPAHOR
Aonu aneprum ConHua.

ConHeyHas 3Heprua MCNOnNb3yeTcs B PasnuyHbIx HanpaBneHusx. Tak,
Hanpumep, B HacTosLLEe BpEMS BbINycKaloTcs OTO3NEMEHTLI, KOTOpbIE
npeobpasytoT IHEPruio CONHEYHOro cBeTa B 3nekTpuuecTso. Bo Bcem
MUpe CyMMapHasa MOLUHOCTb renoyCcTaHOBOK cocTasnaeT okono 500 me-
raeartT, ¥ NoTPebHOCTL B POTOINEMEHTAX EXEroaHo yBENnUuMBaeTca Ha
30%. lenvioycTaHoBkn paGoTaloT B HECKONbKUX MecTax YabekncTtana, ca-
Mbiii NepBbii Bbin ycTaHoBNEH B C. KyMbllukaH.

OgaHako, doToanekTpudeckne npeobpasosatenu ewle He adpdexTvs-
Hbl, TaK KaK BbipabaTbiBaeMoe UMW INEKTPUYECTBO JOPOXKeE, YEM Nonyya-
eMas 3Heprus oT yrna u HedTw.

Jkonornyeckn GesonacHeiM_asnaeTca reorepmanbHasn Heprus. B
LUeHTpe sapa Hawew NnaHeTbl TemnepaTypa cocTtaensieT 4000°C, npu
npoxoae CKBO3b 3EMHYI0 KOpy Temneparypa OyaeT ysenudmBaTbCsi B
cpeaHem Ha 30% Ha kaxabl kunomeTp. B pasnuyHbix cTpaHax mupa
NMEITCA TepMarnbHble UCTOMHUKM C NOCTOSIHHOW TEMNepaTypon Bogbt OT
16-18°C po 80-93°C. LnMpoko n3BecTHbI TepmarnbHblie UCTOMHWKK Kam-
vaTku, Vicnanavu, Kaekasa u CpegHen Aauv. Tak, Hanpumep, TallkeHT-
CKne MuUHeparnbHble BoAb! C Temnepatypou soasl 70-75°C ucnonbaytotes
B nevebHbIX yupexaeHusix, OTONUTENbHBIX CUCTEMAX.
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B Vicnanauu nonosuKy BobipabaTeiBaeMOW aHEPrumn NonyvarT U3 reo-
TepMarbHbIX UCTOMHMKOB. Micnonb3oBarue TepManbHbiX MUCTOYHUKOB NO-
3BOSIMT NoMyyaTb IKONOrMyeckn He3onNacHyo ANEKTPOIHEPruio BeKamu.

BopaHas aHeprus

Bcero B mupe 6% anekTposHepruu BbipabarbiBaeTcsi ruapoasek-
TpocTaHumsamu. CornacHo AaHHbIM «MexayHapogHOro 3HEepreTU4ecKo-
ro obospenus» 3a 2003 r, B TeueHue cnepyloumx ABYX AECATUNETUIA
«pa3suTue Bo30GHOBNAEMbIX NCTOYHWUKOB 3Hepruun ByaeT NpoucxoavTb
B OCHOBHOM 3a CYET CTPOMTENbCTBA KPYMHbIX MAPO3NEKTPOCTaHLUMUIA B
pa3BuBalOLWMXCA cTpaHax, ocoberHo B Asun. MNpu cTpoutenscree 6onb-
LUMHCTBA rmapoanekTpocTaHumin o6pasyloTca BoagoxpaHunuuia, KoTopble
YacTo 3aTONNSKKOT LieHHble NpupoaHble 3eMnu. Tak, Hanpumep, AHAUXKaH-
CKO€ BOAOXpaHUNULLE 3HAYUTENbHO BNUSIET HA IKOCOCTOSIHNE CyLLECTBY-
IOWMNX ECTECTBEHHDbIX, 0COBEHHO UCKYCCTBEHHBIX 3KOCUCTEM, Ha pa3Bu-
TUe pacTeHWN, XUBOTHbLIX U MUKPOOPraHU3MOB.

BopopoaHas sHeprus

Bopopoa — ato 6ecuyseTHbIN, HE UMEIOLLUIA 3anaxa roploYnn ras, cambiv
pacnpocTpaHeHHbln 3anemeHT Bo Bcenennon. Ha 3emne Bogopoa Bxo-
OWUT B COCTaB pacTUTENbHbIX U XUBOTHbIX TKaHeW, nckonaemoro Tonnvea
1 Boabl. OH cropaet 6e3 BbiaeneHus speaHbix BewwecTs u bonee adgdek-
TUBHO, YeM uckonaemoe Tonnueo. Cnocobbl nonyyexus sogopoaa: Npo-
NyCcKasa 4epe3 BOAY 3NeKTpUMYeCcTBO, €€ pasnaraloT Ha Bogopoa U KUCNo-
poA, n Takum cnocobom MoxHO AobbiBaTe BoAopoa B 6oMblmnX Konude-
creax. Takum NpocTbiM cnocobom B Mupe BbipabaTtbiBaroTCs NpuMepHo 45
MIH. T BOAOpoAa, B OCHOBHOM, 4NA NPOU3BOACTBA YA0OpEeHWIn 1 YuCTAWMX
cpeacts. Ho, npu nonyyeHnn Bogopoaa NpUMEHsIeTCs nckonaeMmoe Tornnu-
BO, @ Npu 3TOM BbIAENSETCA SAA0BUTbLIA YrapHbIA ra3 U yrnekUCnbli ras,
yTo cnocoberayeT rnobanbHoMy noTenneHuto nnaHeTbi. OgHaKo, BOAOPOA
MHoroo6eulalowmnin anbTEPHATUBHbIA UCTOMHUK 3HEPTUWN, OH CMOXET yAO-
BNETBOPUTL IHEpPreTuveckne noTpebHOCTY YenoseyecTsa.

B ycrpoucTBe TennoBoro anemMeHTa 13 BOAOPOAA MOXHO Bblpaba-
TbiBaTb 3NEKTPUYECTBO NyTeM COEAUHEHWA ero C KUCNopoaoM B Xoae
ynpasnaeMmon xummuyeckon peakumu. Npu ncnonb3osaHUM YUCTOro BOAO-
poaa, B oTnuuMe oT oboraweHHoro BoOAOPOAOM UCKOMAeMoro Tonnmea,
BblAENSIETCH TONbKO TENNOC U BoAA.

M3 BbILWEN3NOXEHHOTO BMAHO, YTO MHOTME UCTOMHUKU 3HEPrn 3KO-
noru4yecku aBnsTCs 6e3onacHbIMK ANS OKPYXaloLeln cpeabl Yenoseka.
OpHako CTOMMOCTL UX UCNOMb3OBAHWUS B NPOMbIWNEHHBIX MacliTabax
BCe ewe ByayT uCcnonb3oBaHbl NOCTENEHHO, B OCHOBHOM, B ByayLieMm.

MABA 25

JKONOIrNYECKASA ONMACHOCTb AAEPHOIO OPYXUA

N3BeCTHO, 4YTO XOflogHas BOWHA, Bbl3BaHHAS KOH(POHTauMen Mex-
AY KOMMYHUCTUHMECKUMWU U HEKOMMYHUCTUYECKUMU CTpaHaMmu, npueena
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K TOMY, 4TO OHW NPUCTYNUNY K pa3paboTke HOBOro SAEPHOIC OPYXuA U
CUCTEMbBI UCNONb30BaHWA. 3atem 6biNv Co3aaHbl MEXKOHTUHEHTaNbHbIE
Gannuctuyeckue pakeTbl, CNOCOOHBIE 3@ CHUTAHHLIE MUHYThI AOCTUYL 1
nopasuTb AAEPHLIM YAapoM Lienn, Ha pacctosHuu 6onee 5600 km. MMoa-
BoAHble Nnoakv ObiNn OCHalleHbl SAEPHLIMUA pakeTamu. B oaHO Bpems
3anacel sgepHoro opyxus goxoaunu ao 50000 6oeronosok. B roapl xo-
NoAHOW BOMHLI 4eNOBEYECTBO CTOSNO Ha nopore aaepHoro «Apmareaao-
Ha» - BOMHbI 6e3 nobeanTtenen (kypHan «pobyauTtech!», 08.03.2004 r.)

U3secTHo, 4TO 6 aBrycta 1945 ropa amepukaHupl, coOpocunun atom-
Hylo 6oMBy Ha ANOHCKUA ropoa XUpocuMy 25 KUNOTOHH. 3a CHUTaHHoe
Bpemst Gomba yHUUTOXMNA OrPOMHOE YUCNO NIDAEN 1 FOPOACKUX NOCTPO-
ek, paspywwna 13 km? nnowaau ropoaa, rae npoxusano 343 000 yeno-
BeK, U3 Hux ymepnu 130 000 n 69000 nonyunnu yeeubs. Yepes 3 gHs
— 9 aBrycta 1945 ropga BTopas atomHas 6omba 6vina chpoweHa Ha ro-
poa Haracaku. AToMHbII B3pbIB yHEC xu3nu 80000 yenosek, u npuHecna
Bpea ewe 25000. Oxono NonoBUHLI NOCTPOEK ropoga Huinn paspytueHsl,
a B 1986 r. 26 anpens oT asapun YepHoOObLINLCKON aTOMHON CTaHLMK NO-
cTpaaganu 6onee 9 MnH. yenosek, 10 TbiC. ymepnu.

B uctopumn yenoseuecTBa paHee He NPUMEHANOCHL Takoe MoLHoe
opyxue. N mup BcTynun B sgepHyto anoxy. Yepes Heckonbko net 8 CLUA,
CCCP, Benukobputanuu, ®panuun, Kutae. 3atem B ViHauu, Makuctane
nosisunuck etle Gonee MoUHbIE aTOMHbIE U BOAOPOAHblE 6oMBbI.

B 1970-x rogax HanpsXeHHOCTb XONoAHOW BOWHLI ocnabna, B pesynb-
Tate 3akniodenus | u il gorosopos 06 OCB (orpaHudenuin crparteruye-
CKUX BOOPYXEHWN) ABe CBepxAepXaBbl BBENU OrpaHuveHue Ha npoTu-
BOPaKETHbIE YCTAHOBKN W CTpaTernyeckue paketbl ¢ aaepHbimn Hoero-
NOBKaMw, nocne Yero HacTynuno
«notenneHue» B ccepe BoOopy-
XeHus (puc.27).

. B 1991 rogy 6bisunin Coio3 un
» - CWA noanucanu [loroBop o co-
KpallleHuu CcTpaTern4eckux Ha-
cTynarenbHbIX BOOPYXEHWUN.
Bnepeble B WUCTOpUW 3TM Ase
CBEpxaepXasbl B3anu Ha cebs
a 0053aTenbLCTBO  OrpaHUyUTL U
ﬂepﬂﬂﬂ Yl‘ p03ﬂ coKkpaTuTe “ucno saepHbix 6oe-
Hatxonvxo ona ronosok Ao 6000 ¢ Kaxaon cTo-
poHbl. B koHue 2001 roaa u Poc-
cust, u CLUA 3assunu, 4TO B CO-
OTBETCTBUMU C HAMEYEHHbIM Nna-
HOM COKpaTunu 4Ywucno crpare-
rmyeckux sAepHbix 60eronoBok.
MockoBckuia gorosop 2002 roga
npegnonaraeT AanbHenwee co-
KpalueHue yncna 6oeronosok Ao
1700-2200 B TeveHune Enuxan-
wux 10 ner.
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Mo mHenmio MeHepanbHoro cekpetaps OOH Kode AHHaHa «...cevac
He BpeMs ycnokaueaTbCs, Korga pevub uaet ob yrpose sgepHoit BOMHBI.
B nauane XXI| Bexa BepoSTHOCTb SAEPHOTO KOH(NUKTA OCTAETCS BECbMA
peanbHOW U BCENSIOLEN yXac», Tak Kak 4o CUX Nop eule ocraeTcs 6o-
nee 31 000 egunuy sgepHoro opyxus. 95% aToro opyxus HaxoauMTtcs B
CLUA n Poccum, v n3 Hux bonee 16000 6oe3apsaos HaxoguTcs 8 COCTO-
AHUYU 60EBOW rOTOBHOCTU, TOTAA KaK Kaxas U3 CTpaH 3aABNSANU, YTo Co-
kpaTtunu yucno 6oeronosok go 6000.

B matepnane ®oHpa KapHeru otmevaetcs: «uudpa 6000 3acuuTbl-
BaeMbix Boeronosok Gepercsi B cooTBeTCTBAM C 0COGLIMU Mpasunamu
nogcyera, ycraHoBneHHbIMU [JOroBOPOM O COKpaLLEHUM CTPATErMYeCKUX
HacTynaTenbHbIX BOOPYXeHUN. Y ob6enx CTOPOH OCTalTCA ThiCAYU A0-
NONMHUTENbHBIX EAUHUL, TAKTUMECKOTO U PE3EPBROTO OPYXUs, a 6onbLUMH-
CTBO amepukaHckux 60eronoBok, BbIBEAEHHbIX U3 CTpaTeryyeckux 3ana-
cos, He ByayT AEMOHTUPOBAaHbI, a NOMELLIEHbI Ha Ba3bl xpaHeHus, gonon-
HuTenbHo pe3epy 5000 6oesapsinoB» («Bulletin of atomic scientists»;
xypHan «[pobyagutecs!», 8.07.2004, c1p.5).

Takum obpasom, kpoMe HaxoAsWUXCA B COCTOSHUN BOEBOW rOTOBHO-
ctu 1000 eguHnL SAEPHOTO OPYXUS, KOTOPbLIE MOTYT MopaxaTb Lenu Ha
APYroM KOHTUHeHTe, cyuwecTByioT 1000 gononHuTenbHbIX saepHbix 6o-
€rorioBokK, W onpefeneHHsle eauHULBLI TAKTUMECKOTO SIAEPHOTO OPYXUS,
CO3QaHHOro ANsi mopaxexus ueneun ¢ 6nuskoro paccrosHus. [lse sgep-
Hble [epXasbl pacnonaraloT OrpOMHbIM apCeRanoM SAEPHOTO OPYXWUS,
4TODbI HECKONBKO Pa3 YHUUTOXWUTbL BCE XWMBOE MUPa. .

Kak oTmeuaeTcs Ha cTpaHuuax xypHana «Hblo-Mopk TaWMme»
(4.05.2003, ctp. 50) «Mup BCTYNUN BO BTOPYIO AAEpHYIO 3py. [epsas apa
3akoHuyunach B sHBape 1994 roga, korga YkpauHa cornacunacb oTka-
3aTbCA OT OPYXWs, yHacnenosaHHoro ot 6biewero Cotosa.

Hauano sTopon saepHon 3pbl 03HAMEHOBAnNochk rpoxotom B UHauin-
ckou nycteiHe Pagxactan B 1998 rogy. MHaus nposena 5 ucneirarens-
HbiX B3pbIBOB. Yepes Ase Heaenu nocneagosan oTeeT ot NakucraHa. 3Tu
AAEepPHbIe UCMbITAHUS BENWUCh C pacyeToM Ha onpeaeneHHbI peruoH. Ta-
kMM obpa3om, kaxpaas HoBas CTpaHa, cTaswwas obnaparenem saepHo-
ro OpPYXWS, yBENU4MBaEeT BEPOATHOCTb BOWHELI, ByaeT y4acTHUKOM agep-
HbIX AEPXaB.

B HacToswuee BpeMsa cuTyaums yCcnoxHseTcsa Tem, 4yto CesepHas Ko-
pesi, BO3MOXHO, UMEET AOCTATOYHO NNYTOHMUA, YTOObI HavyaTb NPon3BoA-
CTBO LLECTU HOBbIX siAepHbix 6om6, nenbitate ux, 4YTobbl YOeauTbes B
CBOEM ycnexe.

Takum obpa3om, k sgepHoMy knyby npucoeauHunace UMuaus u lMa-
KucTaH. Ewje Heckonbko cTpaH, B Tom uucne U3pauns, CesepHas Kopes
CTPEMSATCA UMETH (BO3MOXHO YXEe UMEIOT) SAEPHOE OpyXKe.

Mocne Teppopuctuyeckux aktos B CUIA 11 cenTabps 2001 roga nos-
BUNACk HOBAA ONACHOCTb, TaK Kak TEPPOPUCTbI NbITAKOTCA CO34aThb AAep-
Hoe opyxue. B rasete «Tanm» coobiianocb 0 co3aaHuu rpynnbl ro npe-
AOTBpPALLEHUIO SAEPHOIO TEPPOPU3MA.

HnepHoe pa3opyXeHWe U AEMOHTaX RAEPHOrO OPYXvs NpuBenu K
TOMY, UTO siAepHble BellecTBa CTano nerde Aocratb. Tak, Hanpumep,
sfepHble 6oe3apsigbl, CHATLIE C ThICAYW NIOXC OXPAHAIOLMXCHA POCCUNA-
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ckux pakeT, 65omb 1 noaBoaHbIX NOAOK, cnabo oxpaHseMble cknabl, cTa-
HYT OCHOBHOWM LENbIO PeLUMTENbHO HACTPOEHHbIX TEPPOPUCTOB, U 3aBna-
Aes yactamn pasobpaHHoro sgepHoro opyxus, cobpas ero, HebonbLuas
rpynna MoxeT cTaTb YUneHom saepHoro knyba (xypHan «Taum», 2003).
C npyrov CTOPOHbI, TEPPOPUCTDLI, BNaaetoLme ypaHoMm, MOFyT yCTpouTb
B3pbIB, MPOCTO YPOHUB OAHY YacTb ypaHa Ha Apyrylo.

Mo AaHHbIM MHPOPMaLMOHHBLIX areHTCcTB 16 nona 2005 roga n3 Boekr-
Hou 6as3bl, ocTaBweicst oT GbiBwero Colo3a, ykpaaeHo pagnoakTusHoe
BELIECTBO, MAYT YCUMNEHHbIE NOUCKN.

Mazeta «lMapavaH yuknu» coobujaer , YTO B PasnuuHbIX CTpaHax
fonblioe BHUMAHUE YAENNAETCA naee KOHTPONA, COKPALLUEHUIo U, B KO-
HEYHOM CuEeTe, YHUUTOXEHWIO SaepHOro opyxus. Hanpumep, 3a roa Ha
npegoTepalieHve saaepHon BovHbl CLUA notpatunu 2,2 mnpa.$. Opxa-
KO, EXXEroAHO 3Ta CTpaHa TpaTuT 27 Mnpa.$ Ha NOAFOTOBKY ANA OTpaxe-
HUA AAEpHOro yaapa.

C nepviopa nosenexus aaepHon 6ombbl (06.08.1945 r.) 6bino 3aknio-
YEHO MHOrO COrNALLEHUIA O KOHTPOME U OrPaHUYEHUN SIAEPHOTO OPYXUA.
Cpeamn Hux [loroBop 0 HepacnpocTpaHeHun sAepHoro opyxus, florosop
06 orpaHuueHun cTpaTernyeckux BoopyxeHuin, [lorosop o CokpallieHnm
CTpaTerMyecknx HactynarternbHbiX BOOpPYXeHWiA u lorosop o Bceobbem-
NIOWEM 3anpeLLeHun SaepHbix UenbitTalni. Noanucaswune 3TM A0roBoO-
pa, yuuTbiBanyu O4HOBPEMEHHO C 3anpelleruem co3aanvsa u npuobpe-
TEHUs AAEPHOTO OpyXus Ans GeabagepHbix cTpaH U [orosopa 0653bi-
BaloLWue sAepHble AepXasbl CTPEMUTLCA K SIMKBUAAUNN CBOETO SAEPHO-
ro apcenana.

B pekabpe 2001 roga 110 naypeatos Hobenesckoi npemuu nognu-
canv 3asBneHue, B KOTOPOM roBopuTcs: «EauHcTBEHHan Hagexaa Ha By-
Aytuee 3axniyaeTca B COBMECTHbIX MEXAYHAPOAHBIX AENCTBUAX, 3AKOH-
HbIX C TOMKM 3peHWUa gemokpaTuy ... YTobbl BbKMTL B MUpe, KOTOPbLIA
Mbi NpeoBpasosany, Mbl AONXKHBLI HAYYUTLCA MbICAUTL MO-HOBOMY», U HE
yrpoxatb MWpY, @ COXpPaHUTb 3KONOTU4ECKOe NPMPOAHOE paBHOBECUE
Pa3nnMyYHbIX 3KONOrMYECKMX CUCTEM M Ha Cylue U B OKeaHe, MMes B BUAY,
4TO BCE 3TO HanpaBnNeHo Ha COXpaHeHUe YenoBeYecTBa B MUpe yCTONYM-
BOrO 9KONOrM4ecKoro pa3smTus Bcex cuctem Guocdepsi.

MMABA 26
9KONOINr’M4yECKASA ONACHOCTb BMONTOTMYECKOIO OPYXUA

Buonoruyeckas BolHa — 3TO CpaXkeHue Ha HeBUAMMOM cpoHTe. buo-
normyeckasl BOMHA — 3TO YMbILUNIEHHOE pacnpocTpaHeHue Kakux-nubo
H6akTepu, Bbi3blBaOLMX 3aboneBaHvie cpean NIOAEN, XUBOTHBLIX UM
pacTeHnt, KOTopble O4eHb BbICTPO 3apaXaloTCs XU3HECNOCOBHbIMN Mi-
kpobamu, rpubkamu, U 3T MUKPOOPTraHN3Mbl Pa3MHOXAIOTCS U Bblaens-
10T TOKCWHBbI, Bbi3blBalOLME pas3nuyHbie cuMnToMbl 3abonesaHus. Ogxu
BUAblI BMOOPYXMS BbIBOAAT CBOU XEPTBbl U3 COCTOSIHUSI HOPMAarnbHOro
pasBuUTHA, Apyrne NnpMBOAAT K CMEPTU UMK NOPaxXaoT CENbX03yroauns.
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M3 nctopumn BoEHHOW NpaKkTUKKU Obin W3BECTHLI Criydau 3apaxeHus
NPOTWUBHKKA TOM UNK MHOW BonesHblo. B koHue XIX Beka ctano u3BecTHo,
4YTO BO3BYAUTENAMU MHDEKUMOHHBIX 3aBoneBaHWi ABNSIOTCA MUKPOOP-
raHn3Mbi, NPUMEHEHNE KOTOPbIX BbI30OBYT Bonbluylo yrpo3y 6oesbiM BO3-
MOXHOCTSIM NPU BOEHHbIX AENCTBUAX.

UHekunoHHble 3aboneBaHus 40 CErOAHAWHEro AHA OCTaloTCs rpo3-
HbIM Bparom 4yenosevecTBa, yHocs Gonee 17 MNH. XU3Hen B rog, T.e.
50000 kaxablin aeHb. Tonbko B 1918 r. 3HaMmeHuTas «McnaHka» - rpun-
nosHas anuaemMus, yHecna 20 MnH. XU3HEN B MUpe,

MN3BecTHO, 4TO B TeueHue Gonee 25 net CLUA u GoiBunin Cotos, u
pAA Apyrux CTpaH ycuneHHo paspabarbiBanu Buonoruyeckoe opyxue,
n Toneko B 1972 rogy 6bin nognucax [lorosop o 3anpelyeHun Guonoru-
4Yeckoro BoopyxeHusi, Ho HekoTopbie CTpaHbl TaWHO Npoaomxanu pas-
paboTtky 6uoopyxus, ysenuumeas aanacbl CMEPTOHOCHbLIX B10areHToB, U
COBEPLUEHCTBYS METOAbI UX NpUMeHeHns B 60eBbIX Lensx, Tak kak 6uoa-
reHTbl obnagaloT Hemarsoln nopaxaioLent CnocobHOCTbIO.

Buoopyxue MoxXHO TanHO paspabartbiBaTh U NPUMEHATL U He Bcerga
BO3MOXHO YCTAHOBWUTb KTO coBeplunn Buogmeepcuio, Tak kak 3To becluy-
MHOe, HeBUAUMOE, NCNOABONb AENCTBYIOLLEE CMEPTOHOCHOE OpYXUue Cno-
cobHoe aecrabunuanpoBarb XU3Hb B CTpaHe, 3apaxas ypoXaw W CKOT, B
peaynbrare Yero BO3HWUKAET ronog v «passan» 3KOHOMUKM CTPaHbI.

Euwe oagHa yepTta 6MOOPYXMUA — ITO €ro OTHOCUTENBLHO HWU3Kas CTO-
UMOCTb. Tak, Harnpumep, YHUUTOXEHWE rpaxaaHCKoro HaceneHus Ha 1
KM? C NMOMOLLbIO OBbLIYHLIX BUAOB BOOPYXEHUs 0BXOANTCA NPUMEPHO B

: 5000 ponnapos, ¢ NOMO-
Wb AAEPHOIo OPYXWSl —
B 2000$, HepBHOnapanu-
Tuyeckoro rasa — 8 1500
$, a O6uoopyxus — 2,5
ponnapa («xypHan «[po-
6yautecb!», 22.09.2000,
cTp. 6).

YyeHble, W3MeHAs re-
HETUYECKUA KOO, MUKPO-
6oB, MoOryT ycoBepLueH-
CTBOBaTb MHOXECTBO BU-
fos OMOOPYXWA U CO3-
AaTb HoBble — C Gonbluen
nopaxaemoctblo. B 6yay-
wem moryT 6biTb paspabo-
TaHbl ewe Gonee rposHbie
nopaxatowue Buabl Guoo-

; PYXXMSl U3 BUPYCOB W CNop

Puc.28. BUONOMMMYECKOE OPYXUE. (ocnbl, uYymel, Tuda, cu-

YrpoxaeT nu Ham onacHocTb? Hackonbko GUPCKON A3BbI} U HUKTO He

Benuka BEPOATHOCTb KpynHou 6uonoru- CMOXET onpegenvTs ycu-

Yeckow auBepcun? ITOT BONPOC He AAeT NWUNUCL fM OHW B pedynb-

nokos cneunanucram. Ecte nuy Hac  Tate camMonpov3BOMbHOW
npYuHa Ans Tpesorn?

245



MyTaLuvM N1 NOMNYyYeHbl C NOMOLLBIO FeHeTUYecknx Moavdmkaumn B nado-
PaTOPHbIX YCNOBUSX.

Mo cooberHnam CMU, HekoTopble TeppopuUcTUYECKUE rpynnbl NPOBO-
AAT ucnbiTadus 6uoopyxusa. OaHaKo, OHU He MOTYT NPeoaoneTs OrpoMm-
Hble TEXHOMOrUYeckne TPYAHOCTH, Takue Kak:

1) HeoBXoAUMOCTbL NOMYYEHUSA WITAMMAa NATOrEHHbIX MUKPOOPraHU3-
MOB, Bbi3blBalowux 3abonesanue y noaen;

2) OHY BOMKHBI 3HATb, kak u3bexarb PUCK NPU UCNONb3OBAHUN U Xpa-
HeHuu BuoareHTa;

3) TeppopyCTaMm BaXHO 3HaTb, KaK BbipalUBaTh NATOreHHbIe MUKPO-
6bl B 6ONbLIOM KONMMYECTBE M METOABI TPAHCNOPTUPOBKU NATOreHoB K Me-
CTY HasHa4YeHUsl, COXpaHUB UX XWU3KecrnocoBbHOCTb. Tak kak, nonas B aT-
mMocepy, OHU TMOHYT OT CONHEYHOro CBETa U Nepenanos Temnepartypbl.

B nocnegnue rogbl, npoucxoasiuue Tparuyeckue cobbiTusi BCnea-
CTBUM TEPPOPUCTUHECKUX AKTOB rOBOPST O TOM , YTO AelCTBUA Teppopn-
CTOB, HanpaBneHbl Ha NomyYeHne Kak MOXHO K Bonbluero yucna xeprs.
WX TexHnuyeckas ocHalleHHOCTb U chuHaHcoBas 6a3a NOCTOAHHO pacTeT.
OHu ENCTBYIOT B Pa3NUYHLIX rocyaapcreax Mupa, B ToM yucne, Poccun,
Wtanuu, Ucnanum, Upake, NHauen, Yabekuctane, HaoHe3um u T.4.

BcemupHas MeguumHckas Accounauus npusHaeT, uTO B HacTos-
uiee Bpems BO3pocna yrposa NpuMeHeHns BUoopyxusa ¢ Lensio MHuum-
MpoBaTb ONYCTOWMTENbHbIE 3NMAEMUN, KOTOPbIE MOTYT OXBaTUTb MHO-
rue cTpansl. OT 3TOro He 3acTpaxoBaHO HK OAHO rocyaapcTeo. Buonoru-
Yeckue ataku C NpUMeHeHUWeM Bo3OyauTenei ocnbl, YyMbl U cubupckon
A3BbI MOTYT NPUBECTU K HACTOSLLIEH kaTacTpode — K BCrbilLke BonesHew,
K CMepTyn 1 BCceobuien naHuke, nocne coBeplieHna buotepakta yposeHb
cMmepTHocTy gocturaet 30%, B CNEACTBUM Yero MoryT normbHyTb okono
2 mnpa. yenosek (kypHan «PopuH addepcer).

Mmes B BMAY ONacHOCTL OT rOHKU BroBoopyxeHnus, 7 aexabps 2001
roaa, 6bonee 144 rocynapcts nognucanu MexgyHapoaHoe cornalieHve
0 3anpelyeHun pa3paboTok, NPOU3BOACTBA M HakonneHus Guonorunye-
CKOTO OpYXusi. OTOT AOKYMEHT Ha3BaHHbIA KoHBeHLWeW, cTan nepBbiM
cornaweHnem o6 oTkase OT LEnoro Krnacca OpyXus MaccoBOro YHUYTO-
XeHus, ogHako, HekoTopble rocyaapcrea (CLLA) oTkasanucb noanucath
NPOTOKON O Mepax KOHTPoNs Hag cobnogernem ycnosun KoHseHumn, He
ponyckas, Ha CBOU BOEHHbIE U NPOMbILLNEHHbIE 06BbEKTHI NOCTOPOHHMX,
obocHoBbIBas 3TM AencTBUS DOR3HLIO LUNMOHAXA.

B HacTosiee Bpems Guonoruyeckas BoHa B pasrape W OHa faBHO
naet. MpocTo YenoBeyecTBo C NPUCYLLIUM EMY YNOPCTBOM HE XOYeT 3a-
MeyaTb CBOEro CamMoro rpo3HOro NPOTMBHWMKA — 3Ta ocna, Yyma n apy-
rme nHdEKLUMoHHble BoneaHn. 3T MHGEKUMOKHBIE MUKPODLI rOTOBLI Ha-
HECTH HaM yaap: 4Tobbl OTpa3nTb BUONOrMYECKylo ataky, HyXHbl BakLu-
Hbl U CbIBOPOTKMU.

BakuuH03aBUCMMOCTL — y4aCTh COBPEMEHHOW LIMBUNU3ALNM, rOBOPUT
akagemuk PAMH B. CemeHoB. 370, 3Ha4WUT, €CNU HET 3NUAEMUU U BCNbI-
wek MHMEKUNOHHbIX 3aboneBanvi, HaM HEOBXOANMO YKPENNARTL UMMY-
HUTeT («ApryMeHTbl v chakTbl», Ne21, 2005, ctp. 12).

AMepukaHnckue uccnegoBatenyt NOACHMTaNMU, YTO Mpu NPOBEAEHUW
BakLUMHALUMN CMEPTHOCTb OT TaKUX TSHDKKMX OCMOXHEHWA KaK UHCYNbT W
MHapKT, cokpaluaeTca Ha 20% W NpeaoTBpaLLaeTCs Aaxe paK NeYeHu.
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Mo vHuunatmee Munagpasa Poccuu B 2003 rogy Gbin yupexgeH um-
MyHoBWUONOrM4eckUin xonauHr «MukporeH», KoTopbin pa3pabatbiBaeT B
6onbwmnx o6beMax Npon3BoACTBO MMMYHOBUONOrMYecKkMx npenaparos,
BKII0MAR BaKLUMHbI NPOTUB TakMX OnacHbIx MHPEKLUMIA KakK ocna, Yyma, cu-
bupckas sa3sa v ap.

OT0 rapaHTUpyeT peanusaumio 3anpocoB CTPaHbl, B CNy4Yasx BO3HUK-
HOBEHUA aNnAEMUN U Jaxe U3-3a peanbHOW ONACHOCTU «NTUYLETO rpvn-
na», kotopeit B 2005 r. oxsatun Kutait n Boctoursle obnactu Cubupu u
EBponbl. CoTHAMMU, ThiCA4amW, MUNNUoHamu ybusanu nTuuy, onacasch
MyTaLui WrtamMmma u pacnpocTpaHeHus anuaemuun. Begb ot atoro rpunna
€XEeroAHo yMUpaloT 0Kono 1 MNH. YenoBex.

Masa 27

3KONOIMNM4YECKAA ONACHOCTb MHOEKUUOHHbLIX BONE3HEN
(4yma, manapus, ucnaxka, 6orynuam, CNUA, ntuyumii rpunn v gp.)

AnmaTtuHckas aeknapauvs generatoe MexayHapoaHoin KoHdpepeH-
U1K NO NEPBUHHON MEANKO-CanKUTapHoW NoMoLlum OT 12 ceHTabps 1978
roaa npuHanu obpatuyeHue: «Bce cTpaHbl AOMKHbI COTPYAHUYATL B Ayxe
B3aUMOMNOHUMaHWA C Tem, 4Tobbl obecneynTb NEpPBUYHYID MEAWKO-
CaHUTapHyl0 NOMOLb BCEM MIOASM, NOCKONLKY AOCTUXEHWE 340pPOBLSA
HapoAa Kaxaon CTpaHbl HEenocpeACTBEHHO Kacaercs U crnocobcreyeT
6narononyuuio noboi apyroi cTpaHbi». Ha KoHdepenunmn Gbinu npuHa-
Tbl pesoniouun o nposeaerHnun o 2000 roga KOMNaHMM BCeMUPHOR UMMY-
HU3auMKn NPOTMB OCHOBHBIX MHbEKUMOHHbIX 3aboneBaHuir. [leknapauus
n pesonouma Gbinym NognUcaHbl BCEMU CTpaHamu-vrieHamu BcemupHoa
opraHusauuu sgpasooxpaHenus (BO3).

M3BecTHO, uTO exeroaHo Bonee 380 MnH. YenoBek CTpazAaloT OT pas-
NUYHbIX BonesHen v ymupaiT, a OT pa3NUYHbIX €CTECTBEHHbLIX CTUXWUA-
Hbix 6eacTeui ewle Honblue, TONMLKO OT UyHamu MHAUACKOro okeaHa no-
rméno 6onee 250 TbiC. YenoBex.

BnaropoaHas uene v Hagexga Aeneratoe He onpasganach, u3-3a
pa3NUYHbIX COLNANbHO-NONUTUYECKKX NPUYKH, MO3ITOMY MHAEKLUMOHHbLIE
SonesHu Bce eule yrpoXalT 340pOBbI0 MUMMWaPA0B NAEN, U CMEpTo-
HOCHbIe 3a60NeBaHWs 4acTo nopaxarT U AeTeil 1 B3poCnbix.

B HacToswwee spems yrposa CMNfa, Ty6epkynesa, manspuu, Tuda v
apyrux 6onesHen He nobyannu cTpaHel U UX pykoBoauTenen «4encTso-
BaTb B Ayxe nNapTHepcrBa». HoBoopraHmsoBaHHoMmy MobansHomy PoH-
Ay ans 6opbbbl co CMNGom, TyGepkynesom u manspuen notpeGosanoch
OT npasuTenbCTB 13 MNpA. AONNAPOB, YTOOLI NOKOHYUTL € 3TUMU ANUae-
musimu. OgHako k nety 2002 roaa 6b1n0 npeacTaeneHo nuwb He Gonee 2
MMpA. AONNapoB, TOrda Kak pacyeTbl Ha BOOPYXEHWe B TOM Xe rogy co-
crasunu okono 700 mnpa. aonnapos. [MoaToMy opraHbl 3apaBooxpaHe-
HUs, nobyxaaemble cambiMu GNaropoaHbIMU HAMEPEHUAMU HyBCTBYIOT
ceoto 6ecnomowHocTb B Bopbbe ¢ uHdekUNoHHbIMY 3aboneBannamn. K
TOMY Xe coBpemeHHble Npobnembl kak 6egHOCTb, TEPPOPU3M, HAcunue,
BOWHbI, rONOA, 3arpsA3sHEHNE OKpyXalollei cpeapl co3gaT bnaronpusT-
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Hylo nNoYBy Ans BonesHen OT pasnnuHbIX MMKPO6OB, NopaxaloLmx Mun-
NUOHbI NIOAEN B TOW WU MHOWK YacTU Myupa.

Ecnu 06patmTbes K UCTOpUU, TO BUAHO, YTO pa3nunyHele bonesnHn aas-
HO MU3BeCTHbI. Tak, Hanpumep, TyGepKynes YHOCUT XU3HU NtoAen, OT Hero
ymupanu 6yksanbHO MunnuoHbl. TyBepkynes 6bin obHapyxeH B MyMusix
OpesHero ErunTta u Nepy. Ceroaxs Bo3poxaaloumecs WwraMmmsl TyGepky-
rne3a exerogHo YHOCST OKOMO 2 MIH. XWU3Hen.

Kaxabiit roa mansapust yHOCUT Xu3nu 1 MNH. aeten. B pepesrsx Boc-
TOuHOW APUKM KOMapbl, NEPEHOCUMKK MAnsipun, KycaloT AeTel B cpea-
Hem 50-80 pas B mecsu. ExxerogHo npumepHo 300 mnH. yenosek 3abone-
BaloT 0CTpOr hOpPMOI Manapun.

B Hauvane 1980-x roaoB MeauuuHa HayuyMnacb 60poTbcA C cambiMmn
onacHbiMn Mukpobamu, ogHako, nosisunacs 6onesHb kak CMAA, v ata
6onesHb cTana HOBOW ONACHOCTbLIO, HaBUCLLEW HaA YenoBEe4EeCTBOM, w
cnycta aa pecatunetua CMNWU[ no konuyecTsy XepTB yXe MOXET Co-
nepHuYaTh C Yymow, ceupencTeoBaslueih B EBpasuu B XIV Beke u yHec-
e OFPOMHOE YMCNO XU3Hew. ITa BonesHb OcTaBUna Heu3rnaguMbIn
cnep B uctopuv Esponsi.

3NUUEHTPOM NEHAEMUWU CTanu pacnonoXeHHble K ory oT Caxapsl
pamoHbl Adpuku, rae uncno BUY-undmruvposaHnHbix gocturno 25,3 muin-
nuoHa yenoBek. Tonsko Tam B 2000 roay ot ClNda ymepno 2,4 munnu-
OHa YenoseK, TO ecTb 80 NPOLEHTOB OT BCeX ymepLuux 8 Mupe ot CMN-
[a 3a 7ot roa. CMWA[ - ocHOBHas NpuunHa cCMepTU NioAen B faHHOM pe-
rvwoHe (puc. 29,30,31).

N3BEeCTHO, YTO NepBasi BCMbIWKA YyMbl, NPO3BAHHOW «4YEPHON CMEp-
Thlo» npousowna B 1347 rogy, koraa kopabnu n3 Kpeima npubein 8 Mec-
CUHY Ha ocTpoB Cuuunuio, kopabnb npuse3 u rpys u uymy. «4epHas
CMepTb» pacnpocTpanunack no scei Utanuu. Yepes rog nioav ymympanu
COTHAMMW — AHEM U HO4blo. 3a 4 rofa Yyma pacnpocTpaHunach no Bcew
EBpone n yHecna Xu3Hu oKono
TPEeTbEN HacTyn ee HaceneHus, YTo
coctasuno okono 20-30 mnH. ye-
noBex.

byer

OCTRAHOB ICHA & L
HAWNEN 115 o

SRS ]

Wi bl "%'?,;

Yyma

M3BecTHO, uTO Ha Boctoke, B
pesynsTate Yymbl U nocneaosas-
Lero 3a Hew ronoaa Hacenexve
Kutas pe3ko cokpatunocb: B Ha-
vane Xlll Beka tam HacuyuTbiBa-
nocb 123 mnH. Yenosex, a B XIV
BEKe 0cTanock Bcero 65 munnuo-
HOB,

Hukorga BoHa unu ronog He
NPUHOCUNK CTONbKO ropsi. B kHu-
re «4enosex ¥ Mukpobbi» («Man
Puc.29. CNUA oxsaTkbiBaeT and Microbes», 2003) oTmeuaert-

Adpuky cs: «OtoMy BeactBuio He 6bino
paBHbIX B UCTOPUX YENOBEYECTBA.

3y |
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Cnycra scero Asa pecatunetus CMAL no
KONUYECTBY KEPTB YK MOr CONEPHUYATL C HYMOH,
cenpencTsoBablen 8 Espaium B XIV sexe.

Mo noacyetam, 42 MUNNUOHE YENoBeK

wHpuumposanbl BUY/CMUOom, v 2,5 munnvona na

HUX - iETH.

XandaaH Manep. aupextop BcemupHon

opraH13ayuUm 3ApaBooxpaHeHns, 3assun, yto BUY-

MHGEKLIMER, BOIMOXHO, YXE 3apa3uniuce A0

AECATH MUNNUOHOB YenoBek. CnycTa noutH aga

DECATUETHA YUCNO Cryyaes UHPULKpoBaHnA BUY
vy 11O BCEMY MDY BO3pOCNO NpuBNM3UTENtHO A0 42

* =44 MUNNMOHOB, TO €CTb POCT LWen B AECATL pal
6uicTpee, yem pocT HaceneHus! Byaywee no
NPOFHO3aM 3KCNEePTos, BLIFMAAUT He MeHee
mpaunbiM. Mo ganHeiM IOH3WIC, «B 45 cTpanax,
Hanbonee NOCTPagaBLIMX OT 3NKAEMUM, B NEPHOR
¢ 2000 no 2020 rog npexaeaspeMeHHo yMpeT U3-3a
CNinfla 68 MMNNMOHOB YenoBeK».

WHAUA. fobpoBonbHblie
MeguuuHckue paboTHuku nonyyawT
wHpopmaynw o C MU Je.

BPA3UTNA. CoumnansHbii paboThuk yTeluaer
XeHWHuHy. 6onbHyo CMiNTom.

3AMBUA. N1se aeBOYKM,
MHbUUMpoBaHHbe BUY, oxunpganT
neyeHWwsd.

TAUNAHA. [lo6posoney 3aboruTca o
pebenke, GonbHom CNIAZom.

Be KOBO g 60 p b6O Cubupcran 51383, WM aHTPAKE, - MHGEKLMOHHOE

3abonesanue, BO3GyanTENeM KOTOPOro ABNSETCH
nano4ka, obpasytowan cnopsl. Mpy 3apaxennn
cubupckoid 3B Yepes AbiXaTenbHbie NyTH

CHMNTOMB) MOTYT HaNoMWHaTL npocTyay. Ho cnycta
HECKONBLKO JHEN BO3HUKAET TAXENoe nopaxeHne
OpraHos A6iXaHuA v WoK. 31a hopma 3abonesannn
Hepeaxko NPUBOOUT K CMEPTH.

. ‘
FPRTA TR

CeroaHa BO3POXGAIOWMECS LWTAMMbI ~

¢
A

N [
Ty6epKynesa exeronHo YHOCAT KN3HKU ' ) - ‘
OKOMO 2-X MUNNNOHOB YeNOBEX.

Puc. 30.
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CNnA - 614 Hawero BpemeHn

Hosas rnobanbhan yrposa - CMWA. 3ra
6one3HL uasecTHa okono 20 ner, v 3a ato
Bpema 6bino yxe uHvumposaro bonee 60
MUNANOHOB uYenoBek. W opraHb
3ApaBooXpaHeHus npeaynpexpaiot, uTo
nanpemuns CNWUMa euwe «TOnbKO
HaynHaercan. KonunyecrtBo

UHDUUKUPOBAHHLIX «PaCTET HAMHOro
GuicTpee, YeM npeanonaranocey, v Tam, fae
3abonesanue pacnpocTpaHunoch 0COBEHHO
LIMPOKO, NONEACTBUA KATOCTPOUHECKNE.
«Mogasnnioulee CONLIIMHCTBO nioAEN,
xusywmx ¢ BUH/CNULom o BCem

T - numcbouuTsI, 3apaxeHHbie
B NV

CMepTHOCT B Pe3yneTaTe anuaemMui ¢
1914 rona

XOTA 3TH CTATACTUHECKHE AakHble
npubnuauTentHbie, BCE Xe OHU
NOKA3bIBAIT MacLTab anuaeMIn,
CBUPENCTBYIOLMX BO BCEM Mupe ¢ 1914
ropa.

Ocna (300-500 MunnnoHoB Yenosex).
ADDEKTNBHON CNCTEMBI NEYEHIS NPOTHB
ocrib! He 6bino. Bnaropaps sceobien
MEXYHAPAHON norpaMme BakUMHALMK K
1980 rony ara Boneswt Goina
OKOH4YATENLHO NoGexaeHa.

Tyb6epxynea (100-150 munnuonos).
Ceropns TyBepkynea exerogHo yéusaer
NUMEPHO 2 MUNNMOHA HENOBEK, a
KaKAbiA TPETHIA B MUPE Menosek
ABNACTCS HOoCUTENnem TyBepKyneaHon
Gaumnnnbt.

Mansipna (80-120 munauokos). B nepeoit
nonoauHe XX CTONeTMs Manapus
KaXAbIA rOA YHOCHNA 2 MANNHOHA
xuanen. Caman 6onbluan CMEPTHOCTb
HabnwoaaeTcs e cTpaHax

MUpe, HaXORWTCRA B HauGonee TPYNOCNOCOGHOM
BO3pacTe», - OTMeuaeTcn 8 oTeTe OpraHn3avmm
ObbeauHennbix Haywin, Cunraerca, 4T0 8
peaynwrate aroro k 2005 rogy Hekotopbie
crpaHb KxHon Adpuku notepsitor ot 10 po 20
npouenToB pabouen cunul. B Tom xe oTyete
ropoputcst:  «CpeaHsf  NPOAONKUTENLHOCTL
KH3IHY B CTPaHax Apukm K lory o1 Caxapel OHa
Bul gocturna 62 ners.

Nonbitku paspabotars Bakyny npotue CM[a
noka Besycnewws, U NuwWe 4 npoueHta u3 6
munnuonos ctpapawowux CNUQoM 8
pa3snNBaOWUXCR CTPaHaAX.noONyvawT
MeanKkameHnTolHoe nevenve. B HactoAwee
spemA CIIA] Henaneunwm, ¥ Bpaun onacalotcs,
YT0 GONBLUMHCTBO MHCDMUNPOBAKHBIX B WTOre
aaboneior CNALom.

Adpurn K tory or Caxapbl, rae 0T Manapum
©XEeroaHo yMupaeT Gonee MMNNMOHa Henosex.
Wcnakka (20-30 munnuoros venosek). Hexkotoporie
MCTOPYKM YTBEPXAAIOT, HTO HUCNO KEPTB HAMHOTD
Bonbiie. JTa yKacHaA 3NUMAEMUs 0XBATANE MUP B
1918-1919 ronax, cpasy nocne Mepaci Muposon
BOWHBI. B KHUre «4enosek u Mukpobi» rOBOPUTCA,
410 «paxe o1 GyGOHHOM YyMbl NiOAK He TMBnu Tak
6biCTPOY.

Tud (okono 20 MunnnoHoB yenosex). Boikb YacTo
CONPOBOXAANUCH 3nuaemuamu Tua. Tak Nepaan
Muposan BoHa nosnexna 3a cobon Inuaemmio B
crpaHax Bocrounon Esponsi.

CNUA (Gonee 20 munnmonos). 310t 6u4 Hawero
BPEMEHW KAXKAbiH TO4 YHOCHT Xu3HK Bonee Tpex
MUNNKOHOB Yenosex. CornacHo nocneaHnM
ouexkam lMporpammer OOH no Gopwbe co ClALom,
«€CNKU He ByAYT NPUHATLI AONONHUTENbHBIE
KapAMHanbHLIE MEPbI NO NPEROTBPALISHUIO U
nevenmnio atoro 3abonesanuA... ¢ 2000 no 2020 roa
OHO yHeceT 68 MUNNNOHOB XU3HERN.
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B Espone, Ha cesepe Acdpuky U B HEKOTOPLIX paitloHax Asuu norubno ot
OAHOWN YeTBEpPTH A0 NONOBWUHLI BCErO HAaceNeHUsa».

Bbnaroaaps usonsunu ot octansHoro mupa CesepHoi u KOxHon AMe-
puke yaanock usbexarb anuaeMum «4epHon cmepTuy, Ho B XV| Beke no-
sisunace GonesHb Bonee narybHas, yem Yyma, koTopas obpywunack Ha
Hoseint ceet. 310 Bbina ocna.

Ocna

Kopabnu Konymba B 1492 rogy, npubsie B BecT-UHguio, npusesnm
¢ cobon 6onesHb Ctaporo cBeTa, nepea KOTOPLIMU «Kpenkue v 340po-
Bble MeCTHble Noau okasanuch 6easawutHeiMu». Tak, B 1518 roay Ha
octpose auTn BCnbixHyna anuageMus ocnbl. [Ns MECTHOr0 HaceneHus
HoBoro ceeta, Hukoraa paHee He boneswen ocnon, ata 6onesHb Gbina
KaTacTpouyecKon, B X1BbIX Ha OCTPOBE OCTanach Mullb TbiCAYa Yeno-
BeK. Bckope anugemus nepekuHynach Ha Mekcuky u MNepy.

B cneaytowem cronetuun, korga nunurpumel npubsinn B paioH, rae
ceroaHa Haxoautces wrat Maccadycet B CeBepHont AMepuke, OHU OBHa-
PYXUnu, 4TO 1U3-3a 3NUAEMIAN OCTIbI NPAKTUHECKK BbIMEPIIO BCE MECTHOe
Hacenenue (nuaep NUNUMrpumoB [PKOH YuHTpon).

3a ocnon nocnegosanu Apyrue anuaemuu, 4to yepes 100 net no-
cne otkpbITUA Konymbom AMepuki, 3aBe3eHHble eBponeiiiammn Gonestu,
yHecnu xu3uu 90% xutenen Hoeoro ceerta. Tak, Hanpwmep, HaceneHue
Mexkcuku cokpatunocs ¢ 30 MnH. A0 3 MNH. Yenoeek, a Hacenenue lMepy
— ¢ 8 MAH. 8o 1 MNH. B ogHOM UCTOYHMKE OTMeYaeTcs: «3a BCo UCTOpUIo
YeroseyecTea ocna yHecna COTHU MUIMUOHOB XWU3Hewl — ropasfo 6onk-
we, Yem Yyma u Bce BONHbI XX CTOneTusi, BMecTe B3siTbie» («Scourge
— The Once and Future Threat of Smallpox»).

B XX Beke uenose4ectso ogepxano Hemano nobeg Haa nHeKUnoH-
HbiMW 3aboneBanuaMU, OCOBEHHO B pa3BUTbIX cTpaHax. Bpauu packpbi-
M NpudmnHebl GonblwmnHcTBa HonesHed u Hayuunuce ux nobexaatb. Ho-
Bbl€ BaKUWHbI U aHTUOMOTUKKA Kasanucbk YyaOAEWCTBEHHBIM CPEACTBOM
npoTue caMoun HenpucTynHow 6onesnn. OgHako B nocnegHee BpemMsi No-
sisneHue CMNNa HanoMUHaET 0 TOM, 4TO aNuaemMus BCe elle NpeacTaB-
nseT Gonblylo yrpo3y ANA YenoBeyvecTBa, W UH(EKUMOHHbIE BonesHun
euwe gonro 6yayT rnobanbHon NPUYNHOA CMepTY Nioaew, Tak kak aTto 6o-
nesHb oT Tybepkynesa, NHEBMOHWW, ManAPpWUK, OCNbl, CKapnaTuHbI U ApY-
rMX MHEKUMORHbIX 3aB0oneBaHuin yCUNUBaeTcs B CBSI3W C 3arpA3HEHUEM
cpenbl XU3HW — Bo34yxa, BOAbI, MOYBb!, NULLEBLIX NPOAYKTOB. Takue pac-
NpOCTpaHRAIoWMNECs Yepes NUTLEBYIO BOAY MHAEKLMY, Kak xonepa pea-
Ki Tam, rae UMeIoTCH XOPOoLUME 3KOMOro-CaHUTapHbIe YCNOBUS U YnucTas
BOAA, fyyllee NUTanue W XUNULWHbIE YCNOBUSA, a Takke 3aKOHbl 0 Npa-
BUMBLHOM XPaHEHUU 1 UCMONb3OBAHUN NULLIEBLIX NPOAYKTOB, YTO ABMNSET-
CA 3KONOro-cCaHUTapHOW OXpaHoW 3A0pOBbS NIKAEN.

B Teuenue 2500 neT co BpemeH MNnnokpaTta 4o cepeauHsl XIX seka kposony-
CKaHMe U HaCTOWRKN NneKapCTBEHHbIX Tpae Obina o6blvHON MGAMLWIHCKOI?'I npoue-
Aypoﬁ. OAHaKO, Bpa4yu oTaanu Hemano cun, yTo6bl HANUTH nekapcrsa o7 pa3nuu-
Hbix BonesHeil. Tak, Hanpumep, B Asnn IX-XIl Bekax anb-Pa3sunii, W61 Cuxo, ABy
Paixon Bepynn, ®apuaayaun Attap, Omap Xaism ucnonbsosanu 6onee 700
BUAOB PacTeHUN U COTHU XNBOTHBIX AN NNeYeHUs pa3nudHbix 6onesden. B Espo-
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Camasn
ONYCTOLMTENBHAA NAHOEMWA
B UCTOPUY YenoBeyCcTBa
«MaHgemus CMAa rybutensHee niobbix BOAHY

NEPY. BUY -
UHUUMPOBAHHAR
maTb CO CBOEN PECNYBNUKA. Tecr Ha
£04EPbI0, Y KOTOPOM cnf. Xors cerogHs
Cnnl crapaiwrcn
NeunTb, OH BCE Xe He

CeroaHa XEHWWUHb
cocTaenstoT 50 npouexTos
B3POCNOr0 HaceneHus,
xusyuiero c BUY/CIAdom.

-t 1% 5;7\ "‘3‘
)
| N

Mudei 0 CNAAe
BUY-uHbMumMpoBaHHbIe NIOAW BLIMNSAAT GONbHLIMU.
«Y706bt y BUY-undrumpoanHoro passuncs CNAA, 8
cpenHem Tpebyetcs 10-12 nert, - rosoput [xepang
CraiiH. - B TeyeHue 3TOrO BpeMeHu Y uenoseka
HabrnioaaeTca NULL HECKONBKO RBHBLIX CUMNTOMOS, a
10 1 BoobWe HY OFHOTO, OAHAKO 3TO He HCKN4aeT
BEPORTHOCTY 3aPAXEHNA APYIUX NIOAEH».
CnKg - ato GoneaHs roMocekcyanuctos. B Havane
1980 ropnos CMUL cuutancs 6one3Hbw
TAM”AHR- 10337 :T0 (I roviocexcyanvcTos. OQHako CeroaHs 8 BonbLIMHCTBE
nocewailoT 60nbuy|o CTpaH revepocexcyantHbieé CBA3N ABNAKOTCA
CMom 8 pamkax [gC:itll cnoco6om nepeaaqn BUY.
06yt|a|ou4eﬁ nporpaMmb. OpansHbit cexc - «BesonacHbiii cekcs. Cornacko
n i L[aHHbIM LIeHTPOB N0 KOHTPOMIO ¥ NpOodUNaKTUke
3a60neBaHui, «MHOTOYMCNEHHBIE WCCNEA0BAHNA
nokasanu, yto BWMY un ppyrve 3abonesanus,
nepefawuiuecs NONOBbLIM NyTem, MOryT
nepenasaTbCA M Yepe3 opanbHbid cexkcr. Puck
3apaxenus BUY yepes opanbHbi CEKC HE HACTONbLKO
BLICOK, KaK Yepe3 Aipyrue Bufib! NONOBbIX OTHOLLIEHWH.
TeM He MeHee, 3TOT BUT OTHOWeHUH npuobperaer
Takyw NONYNSPHOCTb, NTO HEKOTOpble Bpaun
onacaloTcs, Kak Bol OH HE CTan OAHUM M3 OCHOBHBIX
cnocobos nepenaun BUY.
Cywecrsyer nekapcrso npotus CMUSa. Xots
aHTUPETPOBUPYCHAN TEPANUR B HEKOTOPbIX CIYHasX
1 NOMoraeT aameAnuTs nepexop ot BUY x CMUfy,
BaKUWH nrm nevenus npotns CMAa Ha
CETOfHALLHMA AGHL HE CYLLIECTBYET.

e

Puc. 32.
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ne B 1789 roay 3ayapa [xeHHep co3gan BakUUHy NpoTus ocnbl. B XX Beke Bak-
UUHbI TOMOINU NPEAOTBRATUTL MHOTUE Apyrue 3a6oneBava, B TOM Yucne nonu-
OMUENUT, XeNnTyl nuxopanky, Kopb n KpaCHyxy.

B 1882 roay Pobept Kox o6Hapyxun bakreputo TyGepkynesa u pas-
pabortan Tect Ha 370 3abonesaHne. CnycTa 60 net GbiN OTKPLIT CTpen-
TOMUUMH — 3 peKTUBHbLIA aHTMBMOTUK NpoTue Tybepkynesa u 6y6oHHOM
yymbl. HaunHas ¢ XVII Beka XWHUH — neKkapcTBO, Nonyyaemoe U3 Kopbl
XWHHOFO Aepesa, CNacno Xu3sHU MUNNMOHOB BonbHbLIX Manspuen, Bbldbi-
Baemown komapamu (xxypHan «lNpobyantecb», 22.05.2004). B 30-x roaax
NpOoWANOro cToneTusa Bpayd AnekcaHap PnemuHr co3gan HoBoe nekap-
CTBO — NEHUUWUIIIUH, aHTUBMOTKMK, C MOMOLLBIO KOTOPOTO Bpadu Boponuch
C HEN3NeYUMbIMI UHMEKLUAMM, Bbi3blBAEMbIMU GAKTEPUSMU U B pe3yrb-
TaTe CMEPTHOCTL OT MEHUHIUTA, MHEBMOHUW U CKapnaTuHbi Pe3K0 YMeHb-
wunace. 3a nocnegHue 60-65 neT aHTUGMOTUKM CTanu He3aMEHUMbIM
cpeacteom 6opbObl ¢ Honeanamu.

B 1955 roay [xoyHac Conu cozgan acdpekTuBHYO BakUUHY NpOTUB
nosiMoMuenuTa, U Bo BCEX CTpaHax Havanack Bceoblias kamnaHus no
umMyHU3auwuu, a 8 1988 rogy BO3 Hauana ocywlecTBnaTb nporpammy no
6opbbe ¢ nonomuenuTom.

BesycnoeHo, MeauuuHa gocturna HonbluMX ycnexos, HO noserne-
HWE HOBBLIX U HOBbIX BonesHe#lt YHOCAT MUAMUOHbI XU3HEW, HE TOMNbKO
13-3a HexBaTKu CPeAcTB W NekapcTs, Yalle BCero u3-3a aHTUIKONOro-
CaHUTapHbIX YCNOBUIA, NNOXOT0 MeAULIMHCKOro o6CnyXvuBaHUA U Hedo-
cTaTtka YACTOW NUTbEBOW BoAbl. Tak, HANPUMeEpP, Ha CEerogHALWHUA aeHb
B OTAeNbHbIX ropopgax Poccun bonee 400 yenosek oTpaBunucek, ynotpe-
6risq rpasHylo Bogy, 3aborenu geTu U B3pocnble XenTyxoi. Takum obpa-
30M, NPUYNHOW NOSIBNEHNA UHMDEKUMOHRbBIX 3NUAEMUA — 3TO aHTUCAHW-
TapHble YCNOBUS cpefbl.

Cratuctnyeckne aaHHble NOKasbliBalOT MacwTabbl anuaemMun, CBu-
pencreyioux Bo BceM mupe ¢ 1914 ropa: ot ocnbl nornbno 300-500
MnNH. Yenosek. Ocna — ocTpas BupycHasi boneswb, xapakTepu3ayoLas-
CA CUMbHBLIM MOBbILEHWEM TemnepaTypbl, cnabocTblo, ronosHon 6o-
nelo. MpoTtue ocnbt 3HPEeKTUBHON CUCTEMBI redeHus He Obino. bnaro-
Aaps Bceobuwen MexayHapogHon Mporpamme BakunHauwu k 1980 roay
aTa HonesHb Obina okoHuaTenbHo nobexaeHa. C 1985 rona B GbiBLLUEM
Colose ocyllecTBNSNOCL MaccoBoe NPOU3BOACTBO Bo3byauTens ocnol ¢
Uenoio 60eBOro NPUMEHEHNS C NOMOLLLIO MEXKOHTUHEHTaNbHbIX PaKeT.

Ot 1ybepkynesa ymepnu npumepHo 100-150 mnH. Yyenosek, Aaxe B
HacTosillee Bpems OT 3Ton bonesHu exerogHo GonewT n ymupator oT 2
Ao 10 mMnH. yenosek. Kaxabiih TPETUN B MUpE YenoBeK ABNAETCA HOCK-
Tenem TybGepkyneanon 6auunnel. Tybepkyne3oM 6onbHbI BCE 3aKknioder-
Hbie B TIOpbMax, paboune pa3nnuHbLIX PYAHUKOB BO BCEX CTpaHax Mupa
(puc.13).

OT Manspum yLunu us xuauu npumepHo 80-120 mnH. Yenosek. Mo co-
obweHuam @paHuUy3ckolt rasetol «durapo», exeaHEBHO Ha adpukaH-
CKOM KOHTUHEHTe oT Mansipum ymupaet 3000 geten.

Mo paHHbIM BO3, exerogHo B Adpuke peructpupyetca bonee 300
MITH. CNy4aeB, YTo NpueoauT K cMepTh 1 MnH. Yenosek. B 2000 roay byp-
ryHavu 3a 7 MecsiueB OT BCrbllek Mansapun 3apasunucet 3,5 MNH. veno-

253



BEK; K NeYeHunio oT aton Hone3nu xuHKH okasancs 6esycnelsbim, v Bpa-
UM NONbL3OBANUCh CPEACTBOM, NONYYEHHbIM U3 KNTaiCKoro oqHONETHEro
pacTeHust, nonbiHe (Artemisia).

Mo MHOPMAUUOHHBIM AaHHBIM CTano U3BECTHO, YTO B HECKOMNbKUX
obnacTsx Takux, kak Cypxanaapbs, PepraHckas AonuHa, TalKeHTcKas
obnacrtb 8 2004-2005 rr. cpeau HaceneHust Habnoganacek Manapus. [pu-
HATBI MEPbI MO YHUMTOXEHUIO O4aroB-kOMapoB ¥ nedeHuio mogen, sabo-
neswux manspuein. BO3 sbigenwno 2,5 Mnk. Aonnapos ¢ uenbto usbas-
NEHNs OT Mansapuun.

B nepeoi nonosBuxe XX CTONETUs Manspus Kaxablit roq yHocuna 2
MnH. Yenosek. B CpeaHent A3uy npoTuB KOMapoB — pacnpocTpaHuTenen
Mansapum Bbinv NpUHATLI Mepbl: obpaboTanu xnopom o4arn Komapos —
KamblLLIOBble 3apocnu, ocywmnu 6onora, ozepa, O4YUCTUNN apbiku, KaHa-
Nbl M NPUMEHANYU COOTBETCTBYIOLLME NekapcTaa.

OT ncnaHku xepteamu ctanu 20-30 MNH. Yenosek. ANUAEMUA UCNaH-
kv oxsatuna muvp B 1918-1919 1., nocne Nepsoit MUPOBOW BOWHBI.

Ot Tndha ymepnu okono 20 MnH. mogen. Nocne BoWHbI 4acTo BO3HU-
KaeT anuaemus Tuda. Tak, Hanpumep, nocne TepBoOA MUPOBOI BOWHb!
anuaemua Tuda nossunack B cTpaHax BoctouHon Esponsi, nocne 20
neTHel BOVHblI B AdraHncraHe 4acTo nNosiBNaoTcs ovarn Tuda u aaxe
B 2005 rogy. NpusHaku Tuda NOABNATCA B pasnnyHbix paorax Adpu-
KM U3-3a aHTMIKONOro-CaHUTapHbIX YCNOoBUA cpeabl — rmaBHbIM obpa3som,
HEeXBaTKOM YUCTOW NUTLEBON BOAbI.

Cunbupckas a3Ba unv aHTpaxc — MHdekumoHHoe 3abonesaHne, 8o3by-
autenem senaeTca nanoudka, obpasyiowas cnopbl. Mpu 3apaxeHnn cu-
6upckon s3BoM Yepes AblxaTenbHble NyTH CUMITOMbI MOTYT HAaNOMUHAaTL
NPOCTyAY, HO BO3HWKAET TAXENOE NOPaXKEHNE OPraHOB AbIXaHWUA U He-
peako NpuBoOAMT K cMepTu. MNo3aToMy npoBoaUTCA NPOoUNaKTUKa C aHTK-
buoTtukamu (puc.13).

Bo BTopoi nonoeuHe XX Beka pag cTpaH, cpeaun Hux CUA v 6biBunia
Cotos, pa3paboTanu Ha ocHoBe cubupckoi a3Bbl Guoopyxue. Yucno ro-
cynapcts B cdepe 6uoopyxus, Bozpocno ¢ 10 8 1989 roay ao 17 B 1995
r. MopaHKbiM npaButenscte CUWA, pacnbineHue 100 kr cnop cubupckoi
S13Bb! B KPYMHOM ropoe MOXET NPUBECTH K TAKMM Xe KaTacTpodmyeckum
NOCNeacTBMAM, KaK B3pbiB BOAOpoAHoh 6ombbi. [1pyrum obbexTom 61noo-
pyxus sasnsercs 60Tynuam — Bo3byautens kotoporo bakrepus, sbiaens-
IOLL{AsA TOKCWH, BbI3bIBAIOLLMIA Napanuy Mbilul.

lpw oTpaBneHuK NPOAYKTOB cogepxalluux HOTYNOTOKCUH, Y Yenose-
Ka BO3HMKAIOT HapyLUEeHWUA 3pEHUS, OnylleHWe BEK, HEBHATHOCTL peuu,
TPYAHOCTU MpU rMOTaHWVW U CyXOCTb BO PTY, HEAOCTaTOMHOCTb MbILUL]
HUXE NNeYeBOro NoAca U B pe3ynsTaTeé BO3HWKaET napanuy Abixarens-
HbIX MbILIL W HACTynaeT cMepTb. BBeaeHne aHTuTOKCKMHA obnervaer npo-
TekaHue 3aboneBaHnst U CHUXKAET CMEPTHOCTb.

B HacTosLee BpeMsi npeanonaraeTcs, YTO HEKOTOPbIe CTpaHbl paspa-
6aTbiBaoT 6uoopyxue Ha ocHoBe BOTYNOTOKCUHA.

Eule oaHMM onacHbiM 6Mo06bEKTOM ANs BOEHHbIX SBNAETCS YymMa —
ocTpas HdeKLUNoHHas 6onesHs, Bbi3biBaeMast Nano4kon Yymsl. flepeble
NPU3HaKU CMepTenbHON NEroMHon GopMbl YyMbl — NUXOpaaka, ronosHas
Honsb, cnabocTb U Kallenb, 3aTem HacTynaeT wwok. Heobxoaumo neyeHune
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anTubuoTukamu, uHave cmepTb HeusbexHa. 3abonesaHue nepenaeTcs
OT YEeroBEKa K Yenoseky BO3AyLIHO-KanenbHbIM NyTeM.

B XIV Beke oT 4ymbl B TedeHue 5 nev B Kutae ymepno 13 mnH. yeno-
sek, B EBpone — ot 20 g0 30 mMnH.

B 1950-1960 rr. 8 CLUA v B 6biBliem Cotose paspabaTbiBanuck MeTo-
Abl pacnpocTpaHeHust NerovyHon GopmMbl YyMb! Kak cpeacTsa npumeHe-
HUA BO3OyaMTENs YyMbl B BOEHHbIX LIENSIX.

Ot 6uua Hawero Bpemenu CMU0a ymepnu 25 MNH. niogen n Kax-
AbIA TOA YHOCUT XWU3HK 3 MiH. Yenosek. Mo oueHkam u nporpammel OOH
no 6opbbe co ClMNOom, ecnu He ByayT NpeaAnpUHATLI AONONMHUTENbHbIE
KapAuHanbHble Mepbl N0 NPeACTBPALLEHUIO U NeYeHio aToro 3aboneea-
HuA — ¢ 2000 no 2020 roa oHO yHeceT 68 MIH. XU3HENR.

CNUA - 6uy Hawero BpeMeHU — NepBoe oTpuLatensHoe cooblerne
o CMNJe (cuHapoma npuobpeTeHHOro UMMyHoaeduUMTa) NOABUNOCH B
uioHe 1984 rona. Toraa ucnonHuTensHbI aupektop O6beanHeHHo Npo-
rpammel OOH no BUY (CMXAy) KOHAWAC Mutep Muot oTmeTun, 4To
«HUKTO U3 HAc, CTOMKHYBLUMXCA Toraa ¢ npobnemoi

ClMNda, He mor gaxe Boo6pasnTb, kKakoro macwraba 4OCTUTHET aTa
3nNuaAEMUs,

Mo HekoTOpbIM OLEHKaM, Yucno UHUUMPOBaHHLIX BUY npesbiwa-
er 36 mnH. u ewe 25 MnH. yenosek yxe ymepno ot Cl[a, sanuuen-
Tpom BWY cranu okpectHoctu Caxapbl B Adpuke, rge uuvcno BUY-
nHUUMpoBaHHbIx gocturno 25,3 mnH. Tonbko B 2000 rogy Tam ymepno
ot CMNWAa 2,4 mnH. yenosek, 80% Bcex ymepuumx B mupe oT CMNa oT-
HOCUTCS K YKazaHHOMY pernony (kypHan «[1pobyauTeck», 22.03.2004).

B KOAP uncno uHduumpoBaHHsix bonblue, Yem 8 noboit Apyroi cTpa-
He, OHO cocTaBnseT 4,7 MNH. yenoeek. 3aeckb 3a Mecsily poxaaetcsa 5000
AeTen, 3apaxeHHbix BUY n25% 6epeMeHHbIX XXeHLUWH SABISETCH HoCUTe-
nsmu supyca CIMNAA (puc.14,15).

Onmgemua BUY/CMa pacnpoctpaHeHa 3a npeaenamu Adpuku.
Mo aanHem KOH3WAC, B UHauu okono 250 000 B3poCnbiX UHPUUMPO-
BaHbl BUY u panbLue oHo cTaHeT rMaBHOW NPUYUHON CMEPTHOCTU cpeam
B3POCIbIX B 3TOM AeCATUNETUN.

Bo BbetHame 3apeructpuposanbl 6onee 100000 yenosek co CMNA-
Aom. B CLLA BUY — uHdekumsa ocTaeTcsl raBHOW NPUYMNHON CMepPTU ame-
pukaHues B Bo3pacTte 25-44 net (xypHan «[lpobyauTtecby», 22.11.2004).
3nuaemus oveHs BbICTPO pacnpocTpaHseTca Ha TeppuTopum CHI

Mo aaHHbIM MHOPMAaUMOHHBIX areHTCTB Tonbko B 2005 roay B Poc-
cumn otmeveHo 340000 GonbHeix CM4om, Ho ux B8 3-4 pasa Bonbuie, Tak
Kak MHorue He 3aperucTpupoBatsl. K 2010-2015 rogam yucno 6onbHbIX
pocTurHeT 5 mnH. Yyenosek. OCHOBHbIMWU paloHaMu pacnpoCTPaHeHus
saensawTcs Mocksa, Mockosckas obnacts, CankT-IeTepbypr v MpkyTck.

B Y36ekuctaHe k 2000 rogy Gbino otmedeHo scero 26 cnyvaes ClMNA-
Ha, a cetvac 6onee 3000 3aperucTpupoBaHHbIX, 6e3 ydeta go 50000.
MyTn pacnpocTpaHenus BAY — 310 HapkoMaHus, npocTuTyuma. T.e. Hap-
xomaH ® ykon ® npoctutyTka ® myxquHa ® xeHa ® petn. 370 exeaHes
HbIW NyTb pacnpocTpaHeHus nHgekuumn BUY. CMU/L pacnpocTpaHuncs
faxe no obnacrtam pecny6nuku. Tak, Tonbko no TallkeHTCkon obnacTtu
Ha y4eTe coctouT 1300 Yenosek (26.11.2005)
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KonuyecTBo MHULMPOBaHHBLIX pacTeT B cTpaHax Bocrtoynon Epo-
nbi, Aaun, Kapubckoro 6acceitHa u gpyrux permoHax mupa. Tak, Hanpu-
mep, B koHUe 1999 rona B BoctouHon EBpone oHo cocTtasuno 420000
YenoBek, a K koHuy 2000 ropa ata yudpa sospocna go 70000 u ato ca-
Moe onycTowmTensHoe 3aboneBaHune B UCTOPUU YENOBEYECTBA pacTeT.

Tak, ecnv B Y36ekuctane 1999-2000 rr. Bcero 6bino 3apernctpuposa-
HO MHGMUMPOBaHHbIX okono 15-20 yenoeek, To B cepegune 2005 r. ync-
no BonbHbix CMOom Bo3pocno ao 3,5 ThiC., rMNasHbIM obpa3om, 6onb-
LUMHCTBO M3 HUX IOHOLWIN U AieBYLLKK B Bo3pacTe 16-25 nerT, koTopble 3apa-
XaKTCA B NEpUO UHTUMHbIX OTHOLUEHUI, B kade, Ha AUCKoTeKax.

Ho ckonbko YenoBek He NOA03PEBAIOT, YTO ABNAIOTCA MHMULUMPOBAH-
HbIMKU BUY 1 yknoHsoTca oT meguumHekoro obcnegosanus. B YumkeHT-
ckomn obnactu Kasaxcrana 3apernctpupoBaHbi 72 pebénka co CMMNOom
"3 HUX 8 ymepno.

YyeHble-meaunku ysHanu o BUY Hemano v paspabotanyt npenapartsl,
NO3BONALME NPOANUTL XNU3Hb MHOTMM NIOASAM. Xopolune pe3ynsTarthl
AaeT coyeTaHune, No MeHbLUe Mepe, TPeX aHTUPETPOBUPYCHBIX CPEACTSB,
YTO cyMTaeTca BbICOKO3I((HEKTUBHOW aHTUPETPOBUPYCHOW TEpanven.

CoBpeMeHHble HayYHbie AaHHble U METOALI NO3BONUMN CO3AATb KOM-
6uHauuu npenapatoB — asugorummyrnom (A3T), npuHumarowme ero
XUNW gonslie, U Npenapar aHTupeTposupycHblin (APB) npoanun xu3sHs
COTHSIM Tbicay yenosek. Hanpumep, B CLUA v Espone, 6naroaaps npu-
MeHeHuo APB cmepTtrocTs o1 CMINa cokpatunack Ha 70% v npaBunb-
HO nogobpaHHaa APB-Tepanus 3HauuTensHo cokpatut nepepadvy BUY
OT WHMUMPOBaHHON MaTeput K pebeHKy, T.K. HA CEroaHAWHAW OeHb B
MUpe XeHwWmHbl cocTasnsaoT 50% Bapocnbix, xuBywmx ¢ BUY/CNNG.

CekcyanbHas nponarasga Yepes TenesuaeHne, XypHarnbl, KHUru arta-
KyeT yMbl Mofien ¢ CaMoro paHHero Bo3pacra, NopoxAaas nonosyio pacny-
LLEEHHOCTb, YTO SBNAETCS OCHOBHOM NpUuMHON pacnpocTpaHeHus CHW-
[Oa. [ipyrov rnaBHoW Npu4nHON 3apaxenus BUY ctano wupokoe ynotpe-
6neHve BHYTPUBEHHbIX HAPKOTUKOB.

MmasHbIM MeToAOM B Bopbbe co CMUOoM Meavku cumTaloT Heobxo-
AUMOCTb U3MEHEHUA NoBeAeHNA Nnioaen. Kaxaoe nokoneHne Mornoaexu
AOMXHO MnonyvaTb UcYepnblBaloLWyio HoByto uHgopmaumio o BUY/CNA-
[e, v HapkoTukax, 4To, 6€3yCnoBHO, NOMOXET MONOAEXMN Pa3BUTb HaBbl-
K1, nomoraiouwme nsberatb noBeaeHus, koTopoe Mormo Obl NpUBecTU K
nHduumnposaruio BUY. Bocnutanne v BozaenceTne AOMKHO NPOBOAUTL-
CA C yyacTuem poautenein, 6nvskux, Megukos, NpaBooxpaHHbiX paboTHm-
KOB, yyuTenemn n MaxannmHCKux akcakanos.

Poaurenn pnomkHbl pacckasaTb CBOMM AETAM O YUCTOTE CPeab! Xu3-
HK, 06 onacHoCTU UHMEKUUOHHBLIX 3abonesaHuit, o6 onacHOCTU Heno-
3BONEHHOrO cekca 1 ynotpebnerus ankoronsi, HapKOTUKOB, KYPEHUS U UX
narybHbix nocneacTsusx. 310 SBNSETCS HeOOX0AUMBIM METOAOM, Npe-
AocTeperaoumm AeTen, NogPOCTKOB OT ONAacHOCTH 3apaxeHus BUY ewle
A0 TOro, Kak AeTV nonyyar HeBepHble NpeACTaBNEeHUs OT CBOUX CBEp-
CTHWKOB MK U3 APYrNX MCTOYHMKOB.

Ot CNNBa ~ 6uua Hawero BpeMeHu ymepnu 6onee 37 MnH. roaen
W KaXablii rog OH YHOCUT XM3HM 3 MITH. venosek. 1o ouyeHkam IMporpam-
Mbl OOH exeaHeBHo 3abonesatot ot 14000 go 16 000 yenosek. Cenyac
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B Mupe 42 mnH. 300 Tbic. Yenosek 6onbHbix CMWOomM (1 aekabpsa — [dekHb
6opbbel co CMOom). Kaxayio cekyngy ot CMNda ymupatot 5-6 yeno-
Bek B Bo3pacte 15-35 net. s Hux 40% 3apaxaloTcs BO BpeEMSA npuema
HapKOTUKOB, a B cpefie 3akniodeHHbIX — 15-16%, 3ameTHOe MecTo B pac-
npoctpanenun Clia 3aHumaer npoctuTyuums.

B TeyeHne Tonbko 2002 roaa Bo BCeM Mupe 3adukcuposaHbl Gonee
700 000 HosbIX cny4daeB nenpbl Unv npokasbl. C 6ubneinckux spemeH
npokasy 60saTcst kak oris. 3a nocnegHune 20 neT oT Npokasbl BbINEYUNNCH
okono 12 MnH. yenosex.

Cneunanucrtam B 06n1acTv 34paBOOXpaHEHUs He yAaanocb NOMNHOo-
CTbl0 NCKOPEHUTB NPOKa3y, a YKUCINOo BGONbHBIX YBENUUUBAETCA 0COBEHHO
B Bpasunun, Mhanw, Maparackape, Mosam6buk, Mbsiimy, Henan (kypHan
«lMpobyautecb!», 8.10.2003, cTp. 29).

Mo oueHkam BcemupHon opraHusauvm 3gpasooxpaHenus, bonee 170
MITH, YenoBeK B Mupe cTpaaatoT guabetom. CornacHo uHdopmaumsam uns
«[dekacH repanba», B Muguu 6onbHbix Anabetom Gonblue, yem B nobon
Aapyrow cTpaHe — ux yucno B 2002 roay coctaensieT 32 MIH. YenoBek, a K
2005 rogy oHo pocturHeT 57 MnH. Yenosexk (puc. 17).

OcHoBHbIMKU NpuYMHamMm ctonb (puc.16) 6eicTporo pocta aToro 3abo-
NeBaHUs 3KCNepTbl Ha3Banu U3MeHEeHWs cocTaea, obbema u kadecTea
nUTaHWa 1 8 06pase Xu3Hu, a Takke pa3nuyHble CTpecchbl, HacneacTBeK-
Hble (haKTopbl, IKONOrnyeckas 3arpAsHeHHas cpena — MecTa npoXxvea-
HWUA U HU3KUIA BEC NPU POXAEHUU U NEPEKAPMITMBAHUN HOBOPOXKAEHHbIX.

B pesynbrarte 4ero, npoUeHT CMEePTHOCTU U OCMOXHEHWA, Bbi3BaHHbIX
Avaberom ocTaeTcs BbicokuM. B kpynHbix ropogax Uuaun 12% s3pocno-
ro Hacenexus 6onbHbl gnaberom (kypHan «MpobyauTecs!», 22.07.2003,
cTp. 28).

B nocnepHne roabl AOBONBHO LWMPOKO PacnpoCTPaHseTcs «NTUYUiA
rpunny», U B pesynbrarte yero nornbaet MUNIMOHbI NTUL. WX xryT. MTudmn
rpvnn pacnpocrtpaHeH B Kutae, MoHronuun, Cnbupu, Cesepo-BoctouHon
YyacTtu Kasaxcrana, MHgokutae. OCHOBHOW NPUYMHON pacnpocTpaHeHnus
— 3TO CaMu NTULbI, KOTOPbIE, NeTas C 0AHOro MecTa B APYroe, CTaHOBAT-
ca pacnpocTtpanutensmu 6onesHu.

Mruyui rpunn 3apaxaer u niogei. B pesynsrarte 4ero B A3nMaTckux
cTpaHax (MHpoHesus, Kutain) sapasunuch M ymepnu okono 70 yenosek
(paavo «Ceoboga», 26.11.2005).

B HacTosLee Bpems npegnonaraeTcsl, YTO HEKOTOpble CTpaHb! pa3-
pabarbiBaioT Guoopyxue Ha 0CHoBe HOTYNOTOKCHHA.

Ewe oaHum onacHbiM 6M00BHLEKTOM ANst BOEHHbIX SBMNAETCA Yyma —
ocTpas uHdekunoHHas 6onesHb, BbI3biBaEMan Nanovkon Yymel. MNepeble
NPU3HaKN CMepTEnbHON NerouHon GopMbl Yymbl — NUXopaaKa, ronosBHas
6onb, cnabocTb U Kallens, 3aTeM HacTynaeT Wwok. Heobxoanmo neyexue
aHTUbMoTMKkamu, uHaue cMepTb HewabexHa. 3abonesanue nepenaercs
OT Yenoseka K 4enoseKy BO3AyLWHO-KanenbHbIM nyTem.

B XIV Beke oT uyMbl B TeyeHue 5 net 8 Kutae ymepno 13 mnH. Yeno-
sek, B EBpone — ot 20 ao 30 mniH.

B 1950-1960 rr. 8 CLUA 1 B 6b1BlIEM Coto3e paspabarbisanuch MeTo-
Abl pacnpocTpaHeHua feroMHon opmMbl YyMbl Kak cpeacTea npumMeHe-
HUs BO3OyAMTENS YyMbl B BOEHHbIX LieNsX.
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T _6uya Hawero Bpemenu ClA Mepnn 25 MnH. nioaen n Kax-
Abl rog4 YHOCUT XM3HU 3 MNH. yenosex. Mo ouexkam u nporpammbl OOH
no 6opsbe co CMNOom, ecnu He ByayT NpeanpPUHATLI AONONHATENbHbIE
KapauHarnbHble Mepbl N0 NPeAOTBPALUEHNIO N NeYeHunio aToro 3abonesa-
Hus — ¢ 2000 no 2020 roa OHO yHeceT 68 MAH. XuU3Hen.

CNUA - 6uy Hawero BpemeHu — Nepeoe oTpuuartensioe coobLueHve
o CMinde (cuHgpoma NpuoBpeTeHHOro MMMyHoAedurumTa) NosiBUNOCH
B uioHe 1984 roga. Toraa UCMONHUTENbHLIR ANPEKTOP ObveanHeHHoN
nporpammel OOH no BUY (CNXAy) FOHAWAC Murep TMuot otmeTtun,
UYTO «HUKTO M3 HAC, CTONKHYBLUKMXCA Toraa ¢ npobnemoii CMa, He mor
naxe Boo6pa3nTb, kakoro macwraba aocTurHeT 3ta anmaemus». o He-
KOTOPbIM OLeHKaM, 4ncno nHduumposantbix BUY npesbiwwaer 36 MnH.
1 ewe 25 MnH. Yyenosek yxe ymepno ot CMN[a, anuueHTpom BUY cTa-
nn okpectHocT Caxapb! B Adpuke, rae ucno BUY-nnduumposaHHbix
pocTturno 25,3 mnH. Tonbko B 2000 rogy Tam ymepno ot CMAa 2,4 mnH.
yenoBek, 80% Bcex ymepumnx B mupe ot CMN[a oTHoCUTCS K yKa3aHHo-
My pervoHy (kypHan «[lMpobyauTtecby», 22.03.2004).

B KOAP uyucno nnduumposaHHbix 6onblue, 4em B ntobown apyrown cTpa-
He, OHO cocTasnsaeT 4,7 MNH. yenosek. 3aeck 3a Mecal poxgaetcs 5000
peten, 3apaxenHbix BUY 1 25% BepeMeHHbIX XXEHLNH ABNAETCA HOCK-
Tenamu Bupyca CNNA (pnc.30,31).

Snngemus BUY/CMNa pacnpoctpaHeHa 3a npeaenamu Adpuku.
Mo panHbim FOH3AWAC, B UHaun okono 250 000 B3pocnbix nHbULMUPO-
BaHbl BUY v panbie oHO CTaHEeT rmasHOW NPUHMHOM CMEPTHOCTM cpean
B3pOCnbIX B 3TOM AecAtuneTun. Bo BoeTHame 3apernctpupoBansl 6o-
nee 100000 yenosek co CMOom. B CLLA BUY —~ undekums octaeTcs
rNaBHON NPUYNHOW CMEPTU amepukaHLeB B Bo3pacTe 25-44 net (xypHan
«MpobyauTect», 22.11.2004). Snuaemms o4eHb GLICTPO pacnpocTpaHs-
eTca Ha TeppuTopun CHI.

Mo AaHHLIM MHOPMAaLMOHHBIX areHTCTB Tonbko B 2005 rogy B Poc-
cumn otmeyeHo 340000 GonbHbix CMXOoM, Ho ux B 3-4 pasa bonblue, Tak
Kak MHorue He 3apeructpupoBanbl. K 2010-2015 rogam uncno 6onbHbIX
aocturHet 5 mnH. yenoBek. OCHOBHbIMM panoHamMWu pPacnpoCTPaHEeHUs
ssnstoTcst Mocksa, Mockoeckas obnactb, CaHkT-MNetepbypr n pkyTck.

B Yabexucrane k 2000 rogy 6bino otmeueHo Beero 26 cnyyaes ClMA-
[fa, a ceivac 6onee 3000 3aperucTpupoBaHHbIx, be3 yyeta go 50000.
nyTW pacnpocrpaHenus BY — aTo Hapkomanus, npoctutyuus. T.e. Hap-
KOMaH - YKOI - MPOCTUTYTKA - MY>X4MHa - XXeHa - AeTh. 3TO exeAHEBHbIN
nyTb pacnpocTpaHenus nHoekumn BUY. CTTNI pacnpocTpaHunca gaxe
no obnactam pecnybnuku. Tak, Tonbko no TawkeHTcKon obnacTu Ha yye-
Te coctont 1300 yenosek (26.11.2005).

KonuyecTso uHMpMUMpOBaHHbIX pacTeT B cTpaxax BoctouHon Espo-
nbl, Asun, Kapubekoro 6acceitHa v Apyrvx permoHax Mupa. Tak, Hanpu-
Mmep, B koHUe 1999 roga B BocTto4Hon EBpone oHo coctaBuno 420000 ye-
nosek, a k koHuy 2000 ropa ata undpa sospocna Ao 70000 n ato camoe
onycrowmTenbHoe 3aboneBaHne B UCTOPUM YenoBeyecTsa pacTeT. Tak,
ecnu B Y3bekucrtane 1999-2000 rr. Bcero 66IN0 3aperncTpupoBaHo uHdpu-
LIpOBaHHbIX okono 15-20 yenosek, To B cepeanHe 2005 r. umcno Gonb-
Hbix CMOom Boapocno Ao 3,5 Tbic., rnasHbiM o6pasom, HONbLKMKCTBO
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13 HUX IOHOLWK U AEBYLLKN B Bo3pacTe 16-25 nert, koTopbie 3apaxalTcs B
fepuoa UHTUMHbBIX OTHOWEHWI, B Kade, Ha anckoTekax. Ho CKOnbKo Ye-
NOBEK He NOA03PEBAIOT, YTO ABMAIOTCA UHPUUMPOBaHHBIMU BUY 1 ykno-
HSIOTCA OT MeauumMHckoro obcnenosanuna. B YumkeHTtckon obnactu Ka-
3axcTaHa 3apeructpuposatbl 72 pe6érka co CMiALdom u3 Hux 8 ymepno.

YueHble-meaunku ysHanu o BUY Hemano v paspaboranu npenapartsl,
NO3BONSAOLWME NPOANUTL XU3Hb MHOTUM NIOASIM. XOpowune pe3ynbTarsl
AaeT coyeTaHune, No MeHbLUe Mepe, TPeX aHTUPETPOBUPYCHbIX CPEACTB,
4YTO CYUTAETCH BbICOKOIPPEKTUBHOM AHTUPETPOBUPYCHON Tepanuei.
CoBpeMeHHble Hay4Hble AaHHblE U METOAb! NO3BOMWMKU Co34aTh KOMBU-
Hauwv npenaparos — asngotummyrnom (A3T), npuHUMaloLMe ero Xunu
Aonblie, U Npenapat aHTUpeTpoBupycHbIn (APB) npoanun xu3Hb COT-
HAM ThicaY yenosek. Hanpumep, B CLLUA v Espone, 6narogaps npumexe-
Huto APB cmepTHocTe ot CMNa cokpatunack Ha 70% v npaBunbHO no-
nobpaxHaa APB-Tepanus 3HauMTenbHO cokpaTtuT nepegadyy BUY ot uk-
uynpoBaHHON martepu K pebeHKy, T.K. Ha CErOAHSALWHUA AeHb B Mupe
XEeHLWMHbI cocTaBnsaT 50% Bapocnbix, xusylwmux ¢ BUY/CNINA.

CekcyanbHas nponaraHaa Yepes TenesuaeHne, XypHanbl, KHUMM arta-
KyeT ymbl Ni0Aer C CaMoro paHHEro Bo3pacTa, Nopoxgas Nnonosyio pacny- .
LLIEHHOCTb, YTO SABMSIETCA OCHOBHOW NPUYUHOW pacnpocTpaHeHust CHU-
[fa. [lpyron rnaeHomi npuunHon 3apaxexnus BUY ctano wupokoe ynoTtpe-
BneHne BHYTPUBEHHBLIX HAPKOTUKOB.

MMasHbiM MeTogom B 6opbbe co CMN[Jom meaukn cynuTaloT Heobxo-
AUMOCTb 3MEHEHUS NoBeaeHUs nioger. Kaxaoe nokoneHve Monoaexu
AOMXHO Nony4YaTh UCYEpnbIBaoWYo HOBYIO UHopmauuio o BUY/CMNA-
e, v HapkoTUukax, 4To, 6e3ycnoBHO, MOMOXET MOMOAEXU Pa3BUTb HaBbI-
Ky, nomoraiowue n3beratb noBegeHUsi, KOTOpoe Morno 6bl NMpUBECTU K
nHrumnposaHuo BUY. BocnutaHne 1 Bo3geicBTMe JOMKHO NPOBOAUTL-
€A € yqacTuem pogurenew, bnuskux, Meankos, NpaBoOXpaHHbIX paboTHU-
KOB, yuYuTenewn 1 MaxannuHCcKux akcakanos.

Poautenu AomxkHbl pacckasaTte CBOMM AETSM O YUCTOTE Cpeabl Xu3-
HW, 06 onacHOCTU MHGEKUMOHHBLIX 3aboneBaHui, 06 onacHoCTU Heao-
3BONEHHOro cekca 1 ynotpebneHus ankorons, HApKOTUKOB, KYPEHUS U KX
narybHbix nocneacrsusix. 310 sBnNseTCs HeobxoaumbIM MeToaoM, npe-
AocTeperalowum geTen, NoaApOoCTKOB OT ONAacHOCTU 3apaxernus BUY ewe
A0 TOro, Kak AeTu Monyqar HeBepHbie NpeACTaBNEHUs OT CBOUX CBep-
CTHVIKOB UMW U3 APYrUX UCTOYHUKOB.

Mo oueHkam Mporpammel OOH exepHesHo 3abonesatot oT 14000 go
16 000 yenosek. Ceitvac B Mupe 42 MnH. 300 Toic. yenoek 6onbHbix CMNNA-
Aom (1 pekabpst — e Gopbbbl co CMAOom). Kaxayio cekyHay ot ClNU-
[a ymupaiot 5-6 yenosek B Bozpacte 15-35 net. U3 hux 40% 3apaxatorcs
BO BPeMs nNpuema HapkoTUKOB, a B cpefe 3aknodeHHbiX — 15-16%, samer-
Hoe MecTo B pacnpocTtpanerun CIMUIA 3aHMMaeT NpoCTUTYLIMS.

B TeyeHue Tonbko 2002 roga Bo BCeM Mupe 3achukcuposaHbl Honee
700 000 HoBbIX cny4yaee nenpbl unu npokasbl. C 6ubnenckux BpemeH
npokasy 60aTcsa kak orHs. 3a nocnegHue 20 neT OT Npokasbl BbINEYUnuch
okono 12 MnH. YenoBek.

Cneunanuctam B obnactu 3apaBoOXpaHeHWs He YAAnocb MOMHo-
CTbO UCKOPEHWUTE MPOKa3y, a YMCNO BOoMbHbIX yBenuuneaeTcsi 0co6eHHo
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8 Bpasnnun, Mupun, Maparackape, Mosambuk, Mbsinmy, Henan (xypHan
«MNpobyautecs!», 8.10.2003, cTp. 29).

Mo oueHkam BcemupHo# opraivsauuu 3apasooxpaHerus, 6onee 170
MIIH, YenoBek B Mupe cTpaaaiT anabetom. CornacHo uHdopMmaumsam ns3
«[lexacH repanba», B UHauu 6onbHbix anabetom Gonblue, Yem B nobon
Apyron ctpaHe — ux yneno 8 2002 roay coctaBnseT 32 MAH. Yenosek,
a k 2005 rogy oHO AOCTUrHET 57 MnH. yenoBek. OCHOBHbLIMU NpUYNHa-
Mu cTonb (puc.34) BeicTporo pocTa aToro 3aboneBaHus 3kCnepTbl Ha3sa-
N1 U3MEHEHUA COCTaBa, obbema v KayecTsa NMTaHnA U B obpase Xu3Hn,
a TaKke pasnyuHble CTPEecChbl, HacneAcTBEHHble hakTopbl, 3Konornye-
cKas 3arpsi3HeHHast cpeia — MecTa NPOXUBAHUA U HU3KWUIA BEC 1PN POX-
LEHVV U NepekapMnnBaHuM HOBOPOXAEHHbIX. B pesynerate wero, npo-
LEHT CMEPTHOCTV U OCNOXHEHWUN, Bbl3BaHHbIX AnabeToM ocTaeTcs BbICO-
kuM. B kpynHbix ropoaax UHamm 12% sapocnoro HaceneHnna 6onbHbI An-
abetoMm (xypHan «Mpobyautecs!», 22.07.2003, cTp. 28).

B nocnepgHvie roabl AOBOMNBHO LUMPOKO PACNpOCTPaHAETCA «NTUYNA
rpunn», 1 8 pesynerare yero nornéaet MmNAnoHs!l NTuu, Vx xryT. MNrnuni
rpunn pacnpoctpaHeH B Kutae, Moxronuu, Cubupm, Cesepo-BocTouxon
yactu Kasaxcrana, MHpokuTtae. OCHOBHON MPUYNHON pacnpoCTpaHeHus
— 3TO Camu NTHLbI, KOTOPbIE, NeTas C OAHOro MecTa B Apyroe, CTaHOBAT-
Csi pacnpocTpaHuTensamu 6onesHu.

MTvuni rpunn 3apaxaet U moaev. B pesynstate yero B A3narckux
cTpaHax (MugoHeauna, Kutan) sapasvwnucs u ymepnu okono 70 yenosek
(pagvo «Ceobogar, 26.11.2005).

FNABA 28

NPEAOTBPALEHNE PACNPOCTPAHEHUA HAPKOTUKOB CPEQV
MONOAEXW - MEPbl 3KONOrMYECKUU BE30OMACHOCTHU

leHepanbHb cekpeTaps OOH Kode AHHaH B OGHOM U3 CBOUX Bbl-
CTynneHun ckasan: “Hapkomaxus paspyliaer o6Lectso, NOpoxaas npe-
CTynnexus, pacnpocTpaHss Bonesnu, Takue kak CMN[, n ybusaet Hauwly
MONoA&Xb, a C Hell n Haiue Byayuiee”.

MHdopmaumm n3 pasHbix CTpaH MUpa He BHYLLAIOT ONTUMKU3ma. Tak,
Hanpumep, bputaHckas HauuwoHanbHas cnyxba cratuctukm coobujaert,
410 "12% yvawumxcs 8 Bospacte oT 11 4015 neT ynotpebnsaot HapKoTUKK
B 2002 roay, v camMblii NONYNSIPHbLIN HAPKOTUK Y HAX — 3TO KOHOMNR (Mapu-
XyaHa); ocoboe 6ecnoxovicTso Bbi3biBaeT TOT hakT, 4To “Gonee yem 35%
LUKONBbHMKOB NONPoBOBanu OAWH UMK HECKONBbKO HAPKOTUKOB”.

3Has, KkaKylo onacHOCTb TauT B cebe HapKOMaHus, NIOAN Pa3HbiX BO3-
pacToB BC& Xe NPoACIKaoT NPUHUMATL HAaPKOTUKM U ryBAaT CBOIO XMN3Hb.
WMccneposanne B CLUA nokasanu, 4To y niogen CBA3aHHbIX C HapKkoma-
HUEeW CHUXaIT NPOAYKTUBHOCTL TpyAa Ha paboyem MecTe, B pesynbra-
Te MeanLIHCKUe Cnyrv, NOTePsIHHbLIA 3apaboToK U yBENuYeHne npecryn-
HOCTY exerogHo o6xoauTcs rocygapcTay npumepHo B 100 mnpa. aonna-
poB, Ho 6onblue BCEro OT HapkoMaHuW cTpagatoT Aetu. o aaHHbIM Bpa-

260



3unbckown razeTsl «XKopHan aa Tapaun» 24,7% monoaéxu ot 10 o 17 ner
npobosanu kakon-Hubyap 3 HapkoTukos (puc.32,33).

B CLUA B nocnegnvie rogbl cCHU3Mnoch norpebneHve HapkOTUKOB cpe-
An monogéxu. OaHako B BbINYCKHbLIX KNaccoB cpeaHen wkonsl B 2002
roay 37% w3 HUX NOAPOCTKOB NO KpaWHen Mepe OAWH pa3 nonpobosanu
mapuxyaHy, 6onee 6% nonpobosanu JICA.

Uccnegosanuss EBpoOnenckoro cowasa, NokasbiBaeT, YTO "NbsHCTBO
CTaHOBUTbLCS BCE Bonee 0ObIMHBIM ABNEHVEM CpPEaY MOMOAEXKMU U 3M0y-
notpebnexHue ankorornem NpUBOAWT, Kak K aBapusM N HECYACTHBLIM Cry-
4aem, XynuraHCKMM BbiXOAKaM U OTpaBnEeHUsIM, B pe3ynbsTate Nposiens-
K0TCSt 3aTOPMOXEHHOCTb B Pa3BUTUM, YTO NPUBOAUT K pPa3NUYHbLIM cnew-
uduueckum npobnemam. B ogHoM coobuieHun us AnoHUM roBOpUnocCs,
«Y4TO B SINOHMM NOAPOCTKU Yallle BCEro UCMONb3YIOT B KAYeCTBE HapKoTU-
KOB OpraHu4eckue pacTBopuTenu, YTO MOXET NPUBECTU K ynoTpebneHuio
APYTUX HAPKOTUKOBY.

M3secTHO, 4To HapkoMaHb! 3ameluaHbl B KOHTpabaHae HapKOTUKOB u
BUHOBHbI B yBUiAcTBaXx, a Tak Xe B pYruxX TSHKKUX NPecTynneHusax us-3a
HapKoTukos. MHorne nioan CTaHOBATCS XepTBaMut HACUIUS, nNony4aT
yBeYbA U BCTYNAOT B PUCKOBaHHbIE 3aroBOpbl, Cry4YaiHble NonosbLIe CBS-
3u, npuobpeTas pasnuyHble HE U3NEYNMble MHEKUMOHHbIE BonesHu, Ta-
kue kak CMUA.

: Cpean  HapkomaHoB
BCTPEYAIOTCA Kak npea-
ctasutenu Goratowh npo-
CMOWKW HaceneHus, Tak u
npeacrasutenu 6egHOTHI,
Kak npeacraBuTENN CBET-
CKOro obLecrTsa 1ak u xu-
Tenv ropoAckux TpyLob, B
ofwem nioan Bcex cTpaH
MUpa - HapKOMaHus 3a-

Puc. 33. TparvBaeT BCeX.
BcemupHas  opraHu-
CoxpaHssa CrokoucTBume, 3auMs 30pPaBOOXPaHEeHUs
MOWHO NPEROTEpATUTH . BbiageNnsieT nNsiTb OCHOB-

OancHewuiee yxyaue

cuTyauuu HbIX NPUYUH, ODBACHSAIO-

WUX UHTEPEC MONOAEXM
K HAPKOTUKaM:

1. XenaHue nouys-
cTBOBaTbL cebs B3pOCMnbIM
U CaMUM NpUHMMATL pe-
LUEHUS;

2. enanue 6biTb
MOXOXUMMU Ha apy-
rvx;

3. XKenanve pac-
cnabutbcs " oTAOo-
* XHYTb;
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[Ovaber -
«HEeBUAUMbBIA youinLa»

TpyanocTn
neveHus
«HecepseaHoro guabera
He GbiBaer. Nio6oit n3 ero
BXOOB OnaceH» (OHH
Devnu, AMepukaHckan

Crpafjaowme auabetom
MOTyT XUTb

4. YKenaHue puckosats

byHTOBaTb;

5. >Kenawune ypoBnet-
BOPATb CBOE  mnobBonbIT-
CTBO.

[JocrynHocTe  HapkoTu-

KOB, @ TaKXe AaBneHne ceep-
CTHUKOB MOTYT NOATONKHYTL
MOIoAOro Yenoseka Ha 3ToT
onacHbIn NyTb, u Bpad YKose
Oupukn CuneBenpa npeay-
npexgaet: «ToproseL, Hap-
KOTMKamu CTpemMuTbCA 3aBs-

NONHOUGHHOM XN3HBIO. 3arb ﬂpy)K6Y € AéTbMKn BNK-

accoumauun aruabera)
n —* | arenbHbIX Mogen, Tak Kak
pA 3T0 NpuHecéT emy OGonb-
x . ] = WyI0 BLIFOAY» — U B pe3ynb-
SR TaTe NPUMEPHBLIA NOAPOCTOK
.t HauMHaeT NpUHWUMaTL Hap-

. ;'t‘; “{L.| KOTUKM, @ ero npumepy Mo-
Lk (VORI ryT nocneaosatb U Apyrue.
K Ayt BonbHbiv anabetom | B cBa3am ¢ yeM Heobxoaw-
: oA np::‘;g’;?f;":gcﬂ Mo 6biTh peanimcToM U BHU-
m' cretmanston quetsi, | MATENbHO Habnioaate 3a no-

Puc. 35. BeAeHVieM NoApoCcTKa, NosB-

NeHneM NepBbIX NPU3HAKOB,

CBUAETENLCTBYIOWNX O TOM,

4TO NOAPOCTOK WM MOMNOAOW YenoBeK Hadan NpUHUMaTb HapKOTUKW. Y

Hero NOABNAIOTCA pasfMyHble paHee OTCYTCTByIOLUME B NOBEAEHNN Npo-

ABneHusi. OH CTAaHOBUTHLCA 3aMKHYTbIM, HECTOBOPYUBLIM, BpaXaebHo Ha-

CTPOEHHBIM, OH CTOPOHUTCA CBOMX CTapbiX APy3eW W 4NeHOB CeMbM M
T.4.

B aToit cuTyaumm, uneHam cemby U 6nmskumM, Heobxoaumo Gonbiuas
TEPNUMOCTb U NOHWMaHWe, BHUMaTenbHocTb. He ockopbnate nogpoct-
Ka UnuM Monoaoro Yenoeeka, a pasobparbcs € npuiuHaMu. Toraa MOXHO
NpeaoTBpPaTUTL HApKO3aBUCUMOCTb, MMERA B BUAY, YTO HAPKOMaHMWS — U3-
neynmas 6onesHb, a Ype3MepHbIA rHeB U rpyboCTb CUNbHO 3aTPYAHAT
paspeluexuns npobnemel nogpocTka. Heobxoanmo emy nomous Yenoee-
yeckow nackon (puc.32,33).

Mo cnosam npodeccopa Can-lMNaynbckoro yHusepcuteta B bpasu-
nuu neuxwatapa ApTypa lepa ae Anapaauv: «nmuwbs 30% uabasnsioTca ot
NPUCTPacTUs K HapKoTUKaM. 3aecb B3aMMOCBR3b poanTenen NoapoCcTKa,
€aMoro ero U HabnoaeHus cneynanucToB UrpaioT peluaoLLyio ponby.

leHepanbHbin cekpetapb OOH Kode AxHan obpatuncss kKO BCEM
CTpaHam ¢ npu3biBoM paboTtatb Haj cosgaHnem mupa 6e3 Hapkotu-
koB. O ckasan: «Ham Heob6xoaMMo NpeanpUHATL HOBbIE pellnTentbHbIe
warv, HanpasneHHble Ha 60opbby C 3TUM 3NOM, B CETM KOTOPOro nona-
O CNMILKOM MHOFO Hawwux geten». MHorme mvposbie nuaepsi cornac-
Hbl C TEM, 4YTO HeOBXOAUMO YMEHbLNTL NPOU3BOACTBO N pacnpocTpaHe-
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HUE HapKOTUKOB BO BCEM MUpe, HO MacwTab aton Nnpobnembl OrpoOMEH.
Tak, Hanpumep, MeHHagui YaoseHnko (YkpawHa), npeacenatensCryio-
LinK Ha cneunanbHOM coBellaHuu eHepanbHon Accambnen OOH, 3as-
BUI, 4TO « TOProBNs HapKOTUKaMK, NPUHOCALLAA eXEroaHbIN AoXoa Npu-
6nuautensho B 400 Mnpa. Aonnapos, SBMAETCS O4HOW U3 CaMbIX BbIroa-
HbIX noanonbHbIX cdep busHeca, cnocobHol pasnarate UNU gecrabunu-
3MpoBaTb MUPOBbIE (PUHAHCOBLIE PBIHKM U NpobneMa HapkoTUKOB cTana
SIBFIEHMEM, MUPOBOro MacluiTaba, 1 4TO HU OAHO FrOCYlapCTBO HE MOXET
cynTaTs cebsi 3aWMLLEHHbIM OT €ro yrpo3sbi».

Mo AaHHBbIM Pa3nuyHbIX HPOPMALIMOKHLIX areHTCTB B Mupe Gonee
2 MIH. 3NOCTHBIX HapKkoMaHoB. HapkomaHbl cpean Monoaéxu BcTpeda-
I0TCH B pa3nuyHbIxX cTpaHax Amepukn, Esponel, Asumn, Adpuku. B HacTo-
silllee BpeMA OCHOBHbIM MCTOYHUKOM HapKOTUYECKUX BELIECTB ABNAET-
ca Adpravucrad, rae rotoeutcs 85% MUpPOBONO «4EPHOro NeKapcTBar.
KoHTpabaHaucTbl pasnnuHbIMU NyTAMU PacnpoCTPaHSIOT HApKOTUK. 3To
nyTe: Agravucrad — TapkukuctaH unu Keipreisctana — Y3bekucran —
Poccus u T.A. MNMpu 3TOM NpUBNEKAIOTCA HE TONLKO MYXYUHbI U XKEHLLU-
Hbl, HO Aaxe AeTn. PacnpocTpaHexsus HapKkOTMKOB yCUnuMnoch ¢ 1994 r.
Tonbko y3bekckue paboTHUKM OXpaHHbLIX OPraHoB B nNocneaHwue roAbl 3a-
Aepxanu n yrudtoxunu 37 T HapkoTukos. B 2004 r. B ropoae TawkeHTe
3afepxaHo n yHuuToxeHo 154 kr repouHa. Mpu 3ToM 3agepxaHbl U MO-
nopvie nioav. Kaxaei rpamm repouHa crout 10-12 ponnapos. Cpean
3agepxXaHHbIX rpaxaane TagxkukuctaHa, Kuprusuu, Nakucrtaxa, Y3beku-
ctaHa, Poccum, v apyrux ctpad. OCHOBHbIE palioHbl pacnpoCTpaHeHus
HapkoTukos B TagxukuctaHe — ato Cox u Kannbaaam, rae 4mcno npous-
BOAMMbIX HapKOTUKOB exeroaHo ysenudusaetcs Ha 10%.

Mo aaxHbIM UHpOpMaunoHHbIX areHTcTB Kbipreisactada B 2004 rogy
B Adcpranuctane usroroeneHo 4 000 T onuyma. B 2005 r. B AchraHucraHe
3acenH mak Ha 131000 rekrap, ato npumepHo 5000 T repouHa Ha CyMm-
My 2 Mnpa. gonnapoe. 310 oaHa u3 rmobanbHbix npobnem cospemer-
HOCTWU, Tak Kak, OCHOBHbIM noTpebutenem ato 12-20 nerHue monoasie
nan v aesywkn. U3 Hux npumepHo 20-25% nony4aloT HapKoTUK Ha ynu-
Lle OT CBOMX CBEPCTHUKOB UNu «apy3en», 12% monogéxwu y4arcs npuHu-
MaTb HapPKOTUKMU Ha AUCKOTeKax, NMBHbIX Bapax, cpean Hux 8-10% - ae-
BYLLKW. M3 BCex HapkoTukos, NpuMepHo 55-60% aeTu obecneyerHbix ce-
Men.

Konuuecteo HapkomaHoB B TagxukuctaHe (KaHubapam) Gonee 22
TbiC. A B Y3bekucTaHe B ABa pasa bonblue, B Poccun Honee 2 mnH. Yuc-
NO HAapKOMaHOB YBENUYUBAETCS U3 rofa B rog v CTaHOBUTCS rnobanbHon
nNpo6nemMon COBpEMEHHOCTM.

M3secTHo, 4T0 2005 rog B Y3GekuncraHe obbsBneH rogom “34oposbs”,
NPU3LIBOM KOTOPOro ABMAETCA:

~ HET HapPKOMaHuM U HapKOTOProeny;

- et CMUy v apyrium UKEKUMOHHBIM BonesHsM;

- HET ankororMamy v NoAnonbHOW TOProBMy;

- HET KypeHui;

- HET BONHE U TepPOPU3MY, NPONUBAHUIO KPOBU BE3BMHHBIX NIOAEN;

- HET NOXULLIEHUIO U NPoAAXe AeTeN, XEHLLUWH;

- HET NPOCTUTYLINM - NO30PY XKEHLLWH;
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- HET ronoAay W HefoeAaHWIo;

- HET CHWXKEHVIO MpaB 4YenoBeka.

OueHb HageeMmca, YTO 3TV NpU3biBbl ByayT ycnbilwadbl 0coGeHHO Mo-
NOAEXDBIO, N OHV BLIBEPYT UCTUHHLIA, NPABUMbHBIA NYTh K 340POBLIO.

MABA 29

3KONOIMYECKASR ONACHOCTbL
BOEHHO-NPOMbILNEHHBLIX OTXO40B

CoBpEMEHHOE 3KONOTMYECKNW YMCTOE NPOU3BOACTBO AOMKHO BbiTb
6e30TXOAHBIM, U OTXOAblI OAHOrO NPOU3BOACTBA AOMKHLI BbITb MCNONb-
30BaHbl KaK Cbipbe B ApYroM Unv AOMKHbI NOABEPraTbCA HEnTpanu3auun
nnv yTunu3auun.

K BOEHHO-NPOMBILLNEHHBIM 0TX0Aam oTHocsiTes: BIK, BOB u otxoabl
aTOMHOW 3Heprum.

1. HekoTopble amepukaHckue upMbl 3aHUMalOTCA nepepaboTkon
HU3KOKA4YECTBEHHOIO ChIPbsl U BHEAPSIOT 3KOMOTMYECKN YUCTbIE TEXHONO-
MW B CBO€ NPOW3BOACTBO U 3TO NOOLUPSETCA CO CTOPOHLI OXpaHbl OKpY-
xatwtien cpeasl CLA (EPA — Environmental Protection Agency) s Buae
KKPEAWUTOB Ha OTXOAbI» W Nony4aer 4ONONHUTENBHBIW CTUMYM ANA pas-
BUTUA NPUPOAOCOXPAHHON AeATENBHOCTY.

B HacTosiee Bpems ocobbiit MHTepec npuobpeTtaet npobnema nuk-
BMAALMMN YCTapEBLLUX U AoNroxpaHsLuxcs obpasuos 1 cpeacTB BOEHHO-
npoMbituneHHoro komnnekca (BMK). 3To TBepaoTonnuexble 6annuctu-
yeckue pakeTbi U_Goesble oTpasnsiowve sewectea (BOB). Ecnm pake-
Tb! Nocne onpeaenelHon gopabotku mMoryT BbiTb MCNONb30BaHbI B BUAE
TENEKOMMYHUKaLMOHHBIX U HayYHO-UCCNEAO0BaTENLCKUX CNYTHWUKOB, TO
npobnema 6e30nacHoOro yHUYTOXEHUST OrpoMHoro obbema 6oesblx OT-
paBnALUX BeLeCcTB A0 CErOAHSLIHEro AHS XAET CBOEro peweHus.

2. 3BecTHO, 4TO BCe cnocobbl yHuuToxeHns BOB ocHoBaHbl Ha nupo-
nr3e 1 OKUCNEHUU Npu BbICOKOM TemnepaType (4o 3000°C), c nocneayto-
Len aerasaumen B NUPONU3HO-OKUCNUTENLHOW Kamepe. V3BecTeH Takxke
cnocob yHuutoxenus OB npy nomoLlM NnoA3eMHOTo AAEPHOIO B3pbiBa
(Apamosud 1 ap.,2002). B atom cnocobe yHuuToxeHust BOB nmeerca no-
TeHUuMarnbHas 3Konorvyeckas ONacHOCTb UCMONb30BaHUA RAEPHON 3HEP-
TN, NpU 3TOM BO3HMKAET BO3MOXHOCTb NPOpPbIBa M3 NOA3EMHOIc Konoa-
Lia paAuoHyKNuaoB B aTMocdepy W 3arpasHeHne npupogHon cpeast. flo-
3ToMy npu yHu4TOXeHn BOB paspabartbiBaeTcs ceTka CKBaXwH C yde-
TOM WUCKNIOYEHUsT OTPULATENLHOMO BNUSIHUA Ha TEXHONOTUYECcKue npo-
LECChl U OKpy>XaloLLyto cpeay.

Ocobyio ponb B NpumeHeHWU akonorocbeperaioLmx TEXHOMOMMA B
NPOMBILLITIEHHOCTA UMEIOT CTUMYNWPYIOLME Mepbl, NpeaycMarpusai-
LuMe psg counanbHO-3KOMOro-aKOHOMUYECKUX NbrOT U HakadbiBaoulue

. CaHKUMAMM B BUAE «NNaTtbl 3a BbIOPOCY U 3arpA3HEHmns cpeabl U Hapylue-
HWUA YCTONYMBOro pasBUTUA NPUPOALI U ee paBHOBECUS.

3. OTxoabl_aTOMHOW 3HepreTuku. N3BecTHO, YTO B HaAcTosiLLEee Bpe-

MA Aa4epHan JHEpPreTuka 3aHnmaeT onpeaeneHHoe Mecro B 3€MHOM ba-
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NaHce 3Hepruv No CPaBHEHWIO C yrneM, HedpTbio U razom. OgHako Bypbin
Yrone BCe eule OLEHVBAETCA B AECATKAX TPMH. TOHH, HO NpU ero cxura-
HUM BblaensieTcst 6onblwoe KONUMYECTBO BpeHbIX BELWECTB U CaXu, YTO
3aMETHO yXy/LLIAeT 3KONOrm4eckoe CoOCTosIHUE NPUPOAHON CpeAbl, a Tex-
HOMOTUS NOMYYEHUs U UCNONb30BAHNA SIAEPHOIR 3HEepruu CONpoBOXAa-
10TCA nokanbHbiMu (Tpumann Anneng) u rnobanbHbiMu (HepHobbink)
asapuaMn. HecMoTpsa Ha 3TO agepHasi 3HepreTuka Npoao/KaeT UHTEH-
CUBHO pa3BuBaTtbCs. [pu 3TOM COBEPLUEHCTBYETCH TexHuka 6esonacHo-
CTW TEXHOMOIMYECKOTO Npouecca.

B mupoBoM 3HepreTuyeckom BanaHce AoNs SAepHOR IHEPreTUKU Co-
ctaensieT okono 10% u consamepuma c gonen ruapoaHepretuku. OgHako,
aToMHas JHEepreTuka UMeeT cneaylouime 3Konoruyeckue Hegocrarku: 1)
aToMmHble 3nekTpocTaHuun cbpacbkiBaioT Gonblioe KOoNMUYecTso Tenna B
Buocdepy, aTo NPMBOAKT K HEAONYCTUMOMY pa3orpesy cpeabl U oHa no-
CTENEHHO TEPSAET TEpMOAVHaMUYECKyto cTabunbHocTb. Ho, ¢ apyroit cTo-
POHbI, 3aMeTHO ymeHbliawTes Bbibpockl CO, B atmocdepy; 2) HegocTa-
TOK aTOMHOW 3NeKTPOCTaHUMUU — 3TO paanaLMoHHOe 3apaXeHue oTxoga-
MU aTOMHOW aHepreTukn. OTxoabl — 3TO AgepHOe TORMUMBO, ONacCHbLIA pa-
ANOAKTVUBHLIN MaTepuar, obllee KONUYECTBO KOTOPOro U3MepseTcs CoT-
HAMKU TbicaY TOHH. [Ins ux xpaHeHus HyXHbl 6e3onacHbie ycrnoeusi Ha
coTHuK ner. 310 npobnema crpaH, umetowux A3C.

N3BeCTHO, 4YTO B OCHOBHOW Macce AepHbIX PeakTopoB, KOTOpble
paboTaloT Ha TENNoBbiX HEWTPOHAX, rAe UCNONL3yeTCA ABYOKUCL ypa-
Ha — 23%, oboraweHHas 3-5% U?*3, TennoBoW peaKkTop MOLUHOCTbIO1
MnH. kBT exerogHo aaet okono 20 T oTpaboTaHHOro sAepHOro Tonnm-
Ba, U TPAHCNOPTUPOBKa KOTOPOIo HEBO3MOXHA, T.K. OHO obnaaaeT BbICO-
KOW PaanOaKTUBHOCTLIO, C TeNNoBOW MowHOCTb0 A0 2000 kBT Ha TOH-
Hy. [To3aToMy spepHoe TOMNNUBO XPaHUTCH B CReuManbHbiX YCNOBUSX Npy
A3C, B 0bOpyaoBaHHOM CUCTEMOW BOAAHOIO OXNaXaeHwus u yepes 5
1NeT KONUYeCTBO BbiaensieMoro Tenna ymeHolwaetrcs B 1000 pas, yto no-
3BOMSIET TPAHCNOPTUPOBaTh OTPABOTAHHOE TONNUBO K MECTY NOCTOSIHHO-
ro ANUTEeNbHOro xpaHeHus. PaanoakTueHoOCTb oTpaboTaHHoro Tonnuea
OCTaeTCs pagvauuoHHO-0MACHBIM U3-3a HanUuusl A0NrOXUBYLLIUX U30TO-
noe Cs', Sr%, J'2° 3710 TpebyeT 0Co60ro BHUMaHUS XPaGHEHUS IAEPHO-
ro Tonnuea 8 ocobbix ycnosusix ¢ cobniogeHiemM Bcex Mep paauaunoH-
Hon Be3zonacHocTu. OCHOBHbIE 334a4M — 3TO YMEHbLUEHWE KONUYecTBa
SIAEPHBIX OTXOL0B U CTENEHb €r0 PaMOaKTUBHOCTH, a Takke paspaboTka
cnoco6oB NOBTOPHOrO WCMONL3OBAHUA B KayecTBe AAEPHOrO ropioyero
1 NpeBpaLleHnst AONTOXMUBYLLMX U3OTOMNOB B KOPOTKOXMBYLLME NPU BO3-
DEeNCTBUN NOTOKOB HEUTPOHOB SIAEPHOIo peakTopa U T.4.

[ns pewenxus 3ton rmobanbHon npobnembl ogHa rpynna yyYeHbix
npegnaraeT cycneHsuio oTpaboTaHHOro aaepHOro TonnMsa 3akanbiBaTb
noa 3emMnio, a Apyrue yyeHble —3akartbiBaTb B OOYKU, @ KOHTEWHEpb! C
SAAEpHBIM TONNUBOM cbpackiBaTe Ha AHO MOpER ¥ OKeaHoB, OCyLUecCT-
BneHbl 0ba cnocoba. B nepuoa Geieuwero Coro3a orpoMHoOe KONUYECTBO
oTpaboTaHHOro SAEPHOro TONNUBA, 3aKonakbl nog 3emnio B 8-10 mectax
Y36ekucraHa, U OrpoMHOE KONMMYECTBO HaxoauTCH B MEXIopHbIX AOMU-
Hax p. Mannu-Cy KbiprbicTaHa, a KOHTElHepbl C SiAEPHBIMU OTXOAaMU
xpaHaTca nop Boaon benoro mopsa Poccun, Takke 604KkU - KOHTerHepbI
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XpaHATCA Ha TeppuTopun Yensibuxckon obnactn Poccum B cknagax unu
nog BOAOW CNeuvann3avpoBaHHbIX «4EPHbIX 03ep».

YkazaHHble cnocobbl XpaHeHUsl OTXOA0B SAEPHOTO TONNUBA TEOPETH-
yecku 6biNKU OTBEPrHYTHI, Kak He oTBevatowue TpeboBaHuaM akonornye-
ckon 6e30nacHOCTH, HO NpaKTUYecku AasHo, net 40 n Gonee Hbinu ocy-
LWeCTBNEeHbI BOEHKbIMU cneunanucTamu 6oiBluero Cotoaa.

MNocneacTena OT 3akanbiBaHUA AAEPHBIX OTXOAO0B NOA 3EMMIO Ha Tep-
puTopyn Y36ekncTaHa, TONbKO MOXHO NpeanonoxuTb. To, YTo OT sgep-
HbIX OTXOAOB HENPEPbLIBHO MPOUCXOAUT PaiMOAKTUBHOE W3NyveHue B
OKpYXaloLLylo cpefy — HeonpoBepPXuMblt hakT. MpoaykThl AAEPHbLIX OT-
x040B Ha p. Mannu-Cy noag BnusiHuem atMocepHbiX 0Caakos npoca-
4YMBaOTCA B NOA3EMHbIE BOAbLI U MUIpupytoT no 6acceiHy p. Coipaapbs.

OtpaboTaHHble sgepHbie 0TxoAbl Noa BogaMu benoro mops 3apaxa-
10T BCE XWBOE W B pesynsrarte 4Yero nornbatoT exxeroqHo MUNNMOHLI MOp-
CKWUX 3BE34, UX MEPTBbIE TENA BONHOW BuibpackiBaeT Ha Geper, a ¢ Apyron
CTOPOHbI PAAN0AKTUBHLIMU CTanu NoA3eMHble POAHUKOBbLIE BOAbI, OHW
Tak e CTanu HenpuroaHbiMu Ans ynotpebnexvs.

MmetoTca chaHTacTuueckme maev usbaeBneHvs oT OTXOA0B SAEPHO-
ro TONNUBa, Hanpumep, OTNPaBUTL UX C NOMOLLBLKD TSXKENbIX pakeT Ha
Connue. Ho, pesynbrartsl aTon dhaHTa3ny Henpeackasyembl, He TONbKO
ans 6uocaepsbl, HO U ans Bce CONHEYHOW CUCTEMBI.

Mocneanue rogpl 8 LLseyun n PUHNSHAUM NOCTPOEHL! CneyunanbHbie
XpaHunuuia Ha rnyfuHe HeCKONbKUX AECATKOB METPOB ANSA XpaHeHus 5
TbIC. T OTpaboTaHHOro 8AEPHOro ToNnNuBaA.

YueHble-puankm AHP paspabotanu meToabl yTUNu3aLuu NpoayKTos
SAEPHOro ToNNMBa, UCNONb3yst UX B aTOMHBIX 3NEKTPOCTaHLMUSAX, rae pe-
aKTOPb! Ha BbICTPLIX HEMTPOHAX NO3BONSAIOT OCYLLECTBUTL CUHTES BeH3n-
Ha u3 6yporo yrna npu Temnepartype 550°C. Mpu 3ToM yTUnuanpyetcs
OpYXXEWHbIA NNYTOHMA. B peakTopax MOXHO cxuraTb U NAYTOHWA, U apy-
rne Havbonee TOKCUYHbIE OTXOAbI AaTOMHbIX 3NEKTPOCTaHUUNA.

M3BecTHO, YTO AONroBpeMeHHas dkonornyeckaa 6esonacHocTs cpe-
Abl XVU3HW YenoBeka MOXET ObiTb obecneyeHa Tonbko TOrAa, Koraa uc-
TOYHMK 3HEPTUU — UCKONaeMoe ToNnMuBo (yronb, HedTb, ras) byayT 3ame-
HEHbl UCTOYHUKOM 3Hepruu, TakuMm kak ConHue n Betep, u Toraa Mbi Co-
XpaHUM LUEeNnoCTHOCTb NPUPOAHOI CPeabl U ee YCTONYUBOE pa3BuTue, co-
XpaHue aAns GyayLinx NOKONeHuN.

Cpepa Xu3HM YernoBeka paspyllaeTcs B pedynsrare pasnuiHbiX Bo-
EeHHbIX AencTBuit. Tak, B nepmog BoWHbI B Havane 2001 roga 8 Kocose
(tOrocnasus) asnauus HATO (CLWIA, Aurnus) npumensna 6onee 41000
pakeT, B KOTOPbIX COAEPKANCH XUAKUA ypaH U OT KOTOPOTO NONy4vnu pa-
AuaumoHHoe obnyyeHue conaats UTanui. 8 3 HUX ckoHvanuck, 40 Ta-
xeno 3abonenu.

BoenHble CLUA B ropax Enb-®ayxa B Vpake B 2004 r. B BOEHHOM one-
pauun npotuB conaart Mpaka npuMmeHsnu Houblo Benbimt dochop Ans
OCBELLEHUS; OAHAKO ero 4acTuubl, Nonagas Ha KoXy yenoseka, obpa-
30BbIBaNu rmy6okue A3Bbl, MHOTME NIOAWN 3aXUBO Cropenu. 3To onacHoe
Bo3aencTeune BoeHHblie CLUA npuaHanu.

B 20-neTHew BoiHe B Adranncrane tonsko 8 2002 r. CLUA cbpocuna
6onee 18000 6omB, Becom ot 300 kr ao 7,5-10,5 T. Bombbl Becom 10,5
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T BbI3BANM 3emneTpsaceHue B paguyce 500 kM. bbinu paspylueHsl skocu-
CTEMb! rop 1 paBHUH, pek, o3ep AdraHucrada. Bombbl U pakeTb! Gbinm
OCHaLLIeHb! PaM0aKTUBHLIMI BELLECTBaMU, KOTOPbIE B3PbIBHLIMU BONHA-
MU NOAHUMANUCL B armocdepy U CTanu NpU4rMHon obpasosaHuns «ken-
TOro TyMaHa» 8 A3uu, KOTOPbIA BbINAAAET HA 3EMMI0 B BUAE KUCHIOTHOrO
Aoxasa (Man-uoHb, 2001, 2005 rr.).

IMABA 30

IKONTOMYECKARA ONMACHOCTb 3ACOPEHUA
N 3ATPA3HEHUA KOCMOCA

3KONOrNYeck oueHb ONACHBLIMU ABMSIOTCA 3arpsa3HeHus Tponocde-
pbl. [pn 3TOM OrpOMHYI0 PONb UrpaldT pakeTbl, Takue Kak PoCCUUCKast
— «[lpoTon», U ppaHuysckan — «ApuaH» n apyrue.

Tak, Hanpumep, pakeTa «[pOTOH» TONbLKO B NPOLIECCE OAHOMO 3any-
cKa BblbpacbiBaeT B BEPXHIOIO armocdepy B BUAe NPOLYKTOB CropaHus
40 TOHH a3ova, 36 T yrnekucnoTbl U 31 T BoAbl U elle 3HaYuTenbHOe
KONMUYECTBO NPOAYKTOB HENONHOro cropaHus (aumerunruapasvHa). Bee
3TO pe3ynbTaT akTuBHOW paboTbl ABUraTeneil KOCMUYECKUX annaparos
Ha BbicoTe A0 40 TbiC. KM, NPOMCXOAUT XUMUHECKOE 3arps3HEHne Ha Bbi-
COKMX Tpaccax, U OHW NOCTYNalT B OKONO3EMHOe NPOCTPAHCTBO, U Bbl-
3bIBAIOT aHOManbHble NpoLieccl B BepxHen atMmocthepe ¢ obpasoBaHu-
€M NOHOCKEPHbIX N 030HOBBIX AbIpP.

Bonbluyio 3KONorMyeckylo onacHOCTL OKOMO3EMHOr0 NPOCTPaHCTBa
NpeACTaBnsieT 3arpAsHeHne ero pasnuyHbIMU ANEeMEHTaMU KOCMUYECKUX
annapartos. Tak, B OKONO3EMHOM NPOCTPAHCTBE HAKOMUNOChL OrPOMHOe
KONU4YeCcTBO OTX0A0B TEXHOTEHHOro NpoucxoxaeHns — okono 3000 TOHH
KOCMUYeCKoro mycopa — 370 60nTbl, ranku, wanbol, hparmMeHTbl OT pas-
PYWUBLWINXCA B Npouecce 3KCnnyatauum KOCMUYECKUX annapaTtos.

Bonbluyio onacHocTb npeacTaBnslT hparMeHTbl, OCTaBMECs Ha
Bbicoknx (Bonee 500 km) opbutax, a Bpems CyLLeCTBOBaHUS parMeH-
TOB Ha opbutax ao 200 kM cocTaBnNsieT HECKONbLKO CyToK, 4o 700 km — 25-
30 ner, po 1000 km — 2000 ner, a Ha op6uTte 36 TbIC. KM — BedHO (Agamo-
BUY 1 ap., 2002).

KocMuyeckuin Mycop oveHb OnaceH Npu MeXnNaHeTHbIX nonetax u
Pa3UYHbLIX AUHAMUYECKUX Onepauusax B OKOMNO3EMHOM MpOCTPaHCTBE.
3acopeHHOCTb KOCMOCA MELLAeT Aaxe acTpOHOMUYECKUM HabrnioaeHn-
AM.

XuMunyeckas onacHoOCTb B KOCMOCE — 3TO HaKONMeHne OrpoMHoro Ko-
NUYeCcTBa pasnnYHbIX BellecTs (a30Ta, YrneKkUCnoTsl 1 Ap.), B OCHOBHOM,
NONUXNOPBUHUNOB, KOTOPLIE BLIBPACHLIBAIOTCA B KOCMUYECKoe NPoCTpaH-
CTBO NpW 3anyckax pasnuyHbIX pakeT ¥ B aTMocchepy noctynatoT 8-10 T/r.

[ns ycrpaHenua xuMuyeckoro 3arpsisHenus Kocmoca, kocmudeckne
kopabnu B Byayuiem AOMXHbI UCMONb30BaTh 3KOMOrMYECKU YUCTOE TO-
nnueo (Hanpumep, BOAOPOA, KUCnopoa) M apyrue BesonacHble Beule-
cTBa; HeobxoauMo yCTpaHWUTL paguaunoHHoe 3arps3HeHue Kocmoca u
KOCMWUYECKUX YCTaHOBOK, U paspaboTaTbh YHUDULMPOBaHHBLIE KOHCTPYK-
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TUBHbIE PELUEHNST ANs UCKMOYeHUA cOpoca MENKOoro KOCMUYECKOro My-
copa u goctaenaTb ero Ha 3emnio ans nepepaboTku.

B KOCMWUYECKOM NpOCTPaHCTBE KPOME KOCMOMYyCopa MMEKTCH Mmen-
Kvie Tena (NbiNb U METEOPbI), C KOTOPbIMU 3eMNs CTAaNKUBAETCA exXeaHeB-
Ho. Ha 3emnio exeroaHo BbinagaeT cnepylouiee KONUYECTBO METEopK-
T0B: Maccon 0,1 kr -19 Tbic., 1 kr—4 Tbic., 10 kr — 800 wrT. Jinws TBEpALIE
Tena c Maccou, NpesbIWaowen HECKONbKO KNorpaMMm, MoryT NPopBaThb-
€Sl K NOBEPXHOCTU 3emnu.

MpepoTepallueHne CTONKHOBEHUA, MO MHEHWUIO CNeunanncTos, [0MNX-
HO OCYLLECTBNATHCA € NOMOLLBIO SAEPHOT0 B3pbiBa HA NOBEPXHOCTY
onacHoro HebBecHoro Tena. bonbLUOR MHTEpeC npeacTaBnseT co3gaHne
aHTUaCTEPOVAHOW PaKeTHOW CUCTEeMbl Ha nosepxHocTu JlyHbl, B6nu3n
3emnu oHa oveHb onacHa.

MpobBnembl rpaxaaHckon U 3KONOrMYECcKon OMacHOCTW Hawewn nna-
HeTbl MOryT ObiTb PeuleHbl NPU COTPYAHUYECTBE BCEX Pa3BUTbLIX CTpaH
Mwupa.

MMABA 31
SKONMOIr'MYECKAA ONACHOCTb MYCOPA U OTXOAOB

M3BECTHO, HTO YEeNOBEK MOXET HOPMansLHO XWUTb 1 paboTaTh Npu Aas-
nenun Bosgyxa 780 MM.pPT.CT. ¥ HOPMaNbLHOM ra3oBOM COCTaBe BO3AyXa:
asoT — 78%, xucnopoga — 21%, aproH — 0.93, u CO, — 0,3-0,5%. MuHu-
MarnbHOE COAEpPXKaHUA KNCNOPoAa B aTMocdepe He J0MKHO BbiTb MEHb-
we 18%, makcnmanbHO He AonkHO npesbiwats 40%, 3TO Nnoxapoonac-
HO.

3arpsisHeHue Bo3ayxa ABMNAETCA 3KOMOMMYECKU ONacHbIM, Tak Kak no-
SIBNEHUA B BO3QYXeE BPeAHbIX BELECTB MrHOBEHHO OTpaxaeTca y Yenose-
Ka Ha ero cucteme abixaHus. OCHOBHbLIMW 3arpA3HUTENSIMU BO3AYyXa B ro-
poaax sBNAOTCA NPOAYKTLI CxuraHusa Tonnuea 8 TOC 1 aBToTpaHcnop-
Te, rasoBble BbIGpockl Y€pHOW meTannyprium un HedtenepepabaTbiBaio-
LLIEN NPOMBILLNIEHHOCTY, Fra3onblnesbte BoiBpoCchl NpeanpuATU CTpormMa-
Tepuanos (Mbinbk LIEeMEHTa, rMnca, accansTa), cxuraHue mycopa u 6bITo-
BbIX OTXOA0B.

CneunanucTbl N0 oXpaHe oKpyXatouleih cpeabl yTBEPXKAaloT, YTo Cy-
WecTByOLLEe YCOBEPLIEHCTBOBAHHbIE OYUCTHblE CoOpyxeHus 6Gonee
“unu meHee obecneunsaroT codnoaeHne HopPMbi YNCTOTLI aTMocdpepsl. B
COTHSIX KPYMHbIX FOpoaoB mupa paboTaloT MycopocxKuratenbHble npea-
npuATNA. Hxe NnpMBoAUM CpeaHeroaoBoe Npon3BoACTBO Mycopa B pas-
NUYHBLIX CTpaHax mupa (Tabn.11).

Mbl 3Haem, uTo npupoaa, NpeTepnesalroLLan IKOMOrMYECKUn KPU3UC B
pesyneTate HeobayMaHHOro AeNCTBUA YenoBeka B HacTosWee Bpems He
cnocobHa ouncTUTL aTMocdepy OT BpeaHbix BewlecTB. OHa HyxXpaeTcs
B NpuMeHeHnn cambiX 3hhEKTUBHBLIX CUCTEM OXPaHbl M OYUCTKW aTMocC-
dhepb! OT pa3nnUyHbIX, BPEAHbIX NPUMECE BbIAENAIOWUXCS OT Mycopa U
oTtxonoB. CyuiecTByioT pasHoobpasHble cnocobbl OUNCTKM NPOMBbILLINEH-
HbIX OTX0A0B, BblibpacsiBaembie B BO3QYX: Cyxue MexaHu4yeckue nbiney-
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Tabnuua 11

Crpant Koanvecrso mycopa Obmce Koanwecrso

B KT HA 0HOTO MYCOPa B MIIH. TOHY B
MCIJOREKA B 101 ro

CillA 744 178

ABcTpus 681 10

Kanana 635 16

Fonsanans 449 6,5

Hamin 423 2

Lisefiuapis 383 2.5

Beankodpurauis 355 18

Anonus 344 41

Dpanuis 327 18

opPr 318 19

Ulseuws 317 ] 2.5

Henanns 275 10,5

Wranug 265 15

ABCTpHs 228 1.7

[opryranus 211 2,5

Yibekieran 100 100

NOBWTENMU LMKIIOHHOrO TUNa n anekTpocTatuyeckue punetpel u ap. Oco-
BbIN MHTEPEC NPEACTaBNSAIOT U30NNPYIoLLUE CUCTEMbI O4UCTKI aTMocde-
pbl ¥ UCNONb3YETCA NPU BO3HUKHOBEHUWN aBapUNHBLIX CUTyaLUU B XUIbIX
AoMaXx, OTensiX, LWKonax, yronbHbIX waxrax, Ha NOABOAHbLIX foAKax U B
KOCMoOcCe.

B HacTosiliee BpeMs 3arpsa3HEHHOCTb MOMYBbI, BOALI U atmocdepb!
[OCTUFMA KPUTUYECKOTO YPOBHS, YTO HapyluaeT paBrosecue BuoTtona u
YCTOMUMBOro pasBUTUR 3NEMEHTOB NPUPOAHONA cpeabl. 13BeCTHO, UTo ve-
noeek u noysa obnagaer cCBOMMYU 3aWLMTHBLIMU CBOMCTBAMUK U NOYBA AB-
NAETCH eANHCTBEHHLIM MECTOM, rae NPoUCXOANT BCEe NPUPOAHbLIE NPO-
Leccol, oHa yaosneteopsieT Bce TpebosaHus Yenoseka K Aapam npupo-
Abl, B TOM yncne obesspexusas, u obeszapaxveasn BCe BUAbI 3arpssHe-
HUIA, B BOnblUMHCTBE CNy4YaeB CoXpaHseT HeobxoanMylo ANs NPon3Boa-
CTBa 340p0OBOr0 NPOAYKTa YUCTOTY .

3a0poBas NOYBa AOMKHA CoAepXaTb oNpeaenérHoe Konu4ecTBo Xu-
MWUYECKUX 3NeMeHToB, oOyCnaBnvBaloWnX pasBuThe pacTeHul. 3To
OA, Kanui, marHwi, HaTpuir, umHK, 6op 1 ap. HegoctaTtok unu nabeitok
3TUX 3NEMEHTOB OTpUUaTeNbHO CKa3blBaeTCs Ha ypoXawHOCTU CenbXxos-
KynbTypbl.

OpHako, W3BLITOK HEKOTOPbIX XUMUYECKUX 3nemMeHToB, 0cobeHHo
xnopopraHudeckux u doccopopraHuyeckux NeCTMUU4oB HaHocuny no-
4BE HenonpasuMbii Bpea. Tak, B MOYBaX OTAEMNbHLIX PaloHoB Yabeku-
CTaHa 3arpA3HEHHOCTL €8 No BpeaHbIM BelecTsaMm coctaenser ao 379
NAK, ato npumepHo 400 pa3 Gonblie HOpMbl. Toraa Kak npeaesbHo-
[ONYCTUMBIE HOPMbI Cnegylowmne:

O0T — 1,0 mr/kr noysbl.

lekcoxnopax — 1,0 mr/kr noussbl. “—
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CoswuH — 0,5 Mr/Kr noyssbl.

Xnopodoc — 0,5 Mr/kr noysbi.

Kapbodoc — 2,0 mr/kr noyssl.

XnopamuH — 0,05 mr/ kr noyssl.

Mpn vcnonb3oBaHWM 3TUX NECTULMAOB U AAO0XUMUKATOB Heobxoaum
XECTKUIA arpo3KonorMyeckui KOHTponb. VHaye nectuumabl, MUHepans-
Hble yaobpeHns paspyLialoT CTPYKTYpY NnouBsl, ybusaoT SnoopraHnams,
3arpaA3HAIOT HE TOMbKO NOYBY, HO U NOMyYaeMblA ypoxaW, npespawas
€ro B HENPWUroaHbI Anst ynotpebneHus.

Mouysa uMeeT camoouuLLaloLne CnocoBHOCTH, NPU KOTOPbLIX OpfaHun-
YyecKkue BeLUEeCTBa MUHepPanu3yiloTCs U NpeBpaujaloTca B MUHEpPanbHbIe
conn, obpasyeTca rymyc, 8 6onbLIOM KONMUYECTBE Pa3MHOXAIOTCA No-
ne3xble NOYBEHHbIE MUKPOOPraHU3Mbl, YMEHbLLUAETCA YUCNEHHOCTb Na-
ToreHHbix hopm Mukpoboe u rpubos.

BonbLio Bped B NOYBY BHOCAT yrnesoaopoabt — HedTs, 6eH3nH, co-
napka. NyTéMm CxkuraHua yaansiloTcs octaTtku HedTenpoAyKToB wnu 3a-
rPsA3HEHHAs HeTbI0 NOBEPXHOCTL NOYBbI CHUMAETCA W 3aKanbiBaeTcs.

MaBecTHO, 4TO B GONbLUMHCTBE Cnyyaes Mycop u GbiToBble 0TXoAb!
CKUraloTCs B BO34YyLWHOW cpeae. Mo npoexty “Okononuc” peleHa KoM-
NNeKcHas 3Konorvyeckas 3ajada CXvraius Mycopa v Nofly4eHust NuTLe-
BOM BOAbI.

Cucrema “3kononuca’ obecneunsaer:

1. MNonyyeHune BbICOKOKAYECTBEHHOW NUTLEBOW BoAabl (8,3-8,56 TM Ha
10 TbIC. Yenosek, Npu HopMe 200 NUTPOB B CYTKW) U3 MOPCKOW MNK 3a-
rPSASHEHHOW CTOMHOW BOAbI.

2. BbicokoahdekTUBHOE CXUraHusa TBEPAOro Mycopa.

3. MNony4eHve aNeKTPOIHEPTUM AnA COBCTBEHHLIX HYXA.

4. Mony4eHue rasoobpasHoro azora u MyHepanbHbix yaobpenuni (140
kr/qac) v 3onbl (200 kr/yac) Ana aanbHERLEero uCNonb3oBaHUS] B Kade-
cTBe yaobpenun.

M3BECTHO, 4TO yTUMNU3aLIMSA OTXOA0B XU3HeaesTenbHOCTH obulecTsa
OCHOBaHa Ha MWHepanu3auMu — 3TO Pa3NOXKEHUA OPraHN4yecKux U Mu-
HepanbHbIX COeAUHEHUIA NpoAyKTamu 3Toro npouecca. Mu asnsioTtcs:
CO,, CO,, NH,, okcup cepbl, OkCuA a3oTa, KOTopbIE NOCNe MuHepannsa-
uvu BbIBatOT B TBEPAOWN, XMAKOW U rasoobpasHon dopme.

Haubonee npuemnembii METOA yTUNU3aLMM NPOMBILLNEHHOCTU U
X036bITOBLIX OTXOA0B SABMSAOTCA buonornyeckuit cnocod o4ncTku npume-
HEHNEM >XWBbIX opraHnamos — baktepuit, rpubos, Bogopocnen, npocre-
LLIMX M BbICLUMX BOAHBIX pacTerunit. MpoaomkuTensHocTe Bruonoruyecko-
ro nNpouecca O4MCTKU A0 24-36 4acoB CO CTENEHbIO OMUCTKM 3arpa3HeH-
HbIX CTOMHBIX BOA, B Buonpyaax ot 67-75% (3umon) u no 95-98% (netom).
Buonoruuecknin cnocob, no cpaBHEHUIO C APYTMM METOACM UMeeT psaf
NpeuMyLLECTB: NEerko ynpasnseTcs, CTPOUTCS, perynupyeTcs u He Tpeby-
eT 6onblunx kanuTanbHbix 3arpar ( A.Oprawes, 1976,1980,2002).

BbITOBOW MyCOp COCTOWT U3 Pa3NUYHLIX XO3ANCTBEHHO-BbITOBBIX OT-
xopoe. Tak, B MockoBCKOM MeTpo exefHeBHo obpasyercs ao 20 T. Myco-
pa, a B TallKeHTCKOM — A0 4 T. exeaHesHo. B Yabekucrawe exerogHo ob-
pa3syetcs okono 100 MnH. T. Mycopa, U3 Hux Tonbko 12% nepepabarsisa-
ercs.
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M3BECTHO, YTO MYCOp COAEPXWUT TBEPABIE U BNAXHbIe KOMMNOHEHTHI
num, 6onee 40% ynakoBOYHbIX MaTepuanos, KOHCepPBHbIX 6aHok 1 by-
TbINOK, NNacTMaccoBylo NOCyAbl, TPANbE, Bymary u apyrve npeamerts.
Bcé ato ovar 3arpsasHenvs U pacnpoCcTpaHeHUs pas3nuyHbIX, BpeaHbIX UH-
b eKUNOHHBIX BonesHen.

C uenbio obesBpexuBaHns u obessapaxvBaHns BbITOBbIX 0TX040B
NPOBOAWUTCHA COPTUPOBKa Mycopa u ero nepepabotka. [pu aToM npume-
HseTca BuoTepMuyeckme KOMNOCTUPOBAHUE BNAXHbLIX OPraHu4eckux oT-
XOA0B NYTEM UX NOCMEHHON 3acCbINKOW CO cneymanbHbIMU MUKpOOpra-
HU3Mamu (mesodusnbHble 1 TepModunbHble BakTepun, rpubsbl). B pe-
3ynerarte obpasyeTca ycronumsbii u 6e3onacHbiv, AelEBbIN r'yMycC, KOTO-
PbIi MOXHO UCMONb30BATh B KAYECTBE YAODPEHUI, YTO YNYULWIUTb CTPYK-
TYpY Nousbl U €€ NNOAOPOAHOCTb.

B epmaHum ropsl opraHm4eckux 0TXo40B UCKYCCTBEHHO O3ENEHSIOT-
CA1, 4TO sBNsieTcs cBoeobpasHbiM obe3BpexrBaHUEM OpraHU4eckux oT-
XOA0B 1 cnocobCTByeT ynyyweHuio oKpyxarLlen cpeasbt.

Mpu cnocobe MycopockuraHus Ha 3aBofax B CrieuManbHbIX neyax
npuv Temnepartype 900-1000 rpagycos, paspyuwaercs 6onbLuas 4acTb oT-
XOA0B, HO BO BPEMS UX CXUIaHWs, 0COBEHHO Pa3anNUuHbIX NOMUMEPHbIX
marepuanos U ynakoBOYHbLIX U3AENMUIA, NPOUCXOAUT 3arpsa3HEHUe aTMOC-
hepbl AA0BUTbIMU ra30NNANOKCUHOM, BbICOKO TOKCUYHBIM NpenapaToMm.

XuMmukaT ANOKCUH CTan M3BECTEH MOCNe BbETHAMCKOW BOWHbI, Koraa
BOOPYXeHHble cunbl CLLUA npyuMmeHUnn HoBoe xuMuyeckoe opyxue «3dna-
XEHT OPUHIK», B COCTaBE KOTOPOro MMEETCA AWOKCUH B KONu4ecTse
0,0003%. 3Tum BeltecTBoM BbINo onpbickaHo Gonee 2 MNH. ra neca
BbeTHama # necHble MaccuBbl BbICOXITU, PaCTEHUS, XKUBOTHbIE norubnu,
THICSHU U THICAYUN BbETHaMUeEB 6biny 3apaxeHbl AUOKCUHOM.

Ouoken (C,, H,, C, O,) cnocobeH HakannMBaTLCs B OpraHu3me, Bbi-
3blBas KaHueporeHHoe oTpasnenue. Ero npeaenbHo AONYCTUMaA KOH-
ueHTpauus B Bosayxe B 300 pas meHblie MK Becbma onacHoro 6eHsa-
nupexa (0,000015 mr/m3), KOTOPLIA NPUCYTCTBYET B BbIXJIONHbIX rasax a.-
TOoMobunen.

Mocneprue roabl XX Beka otnuyawTcs BypHbiM passutMeM aBTOMO-
BunectpoeHus u oBycnoBneHsl yBenuueHuem pasnnykbiX BUAOB aBTO-
TpaHcnopTa, KOTOpbie NOBLILLAKT 3arpsi3HeHne Cpebl XU3HN XUBbIX Op-
raHn3MoB, @ C ApYrov CTOPOHbI, YBENUYMBAETCH KONMMYECTBO aBTOMO-
BUNbHbIX NOKPbLILWEK, OTCNYXMBLLUMX CBOW CPoK. B Meranonucax konuve-
CTBO Takux nokpbiwek 6onee 100 Tohic. B roa. Mpobnembl ux ytunusauum
pewarTcs NyTém pasmenbyeHUs NoKpblwek u agobasnexus B acdanst
NpW CTPOUTENLCTBE AOPOT.

B AHrnuu 8 BynsepremntoHe BCTynuna B CTpol nepsas 8 Espone
anekTpocTaHuymsa MouHocTeio Ao 100 Toic. kBT, rae 8 kayecTse Tonnuea
NCNonNb3yeTCcsa OTCNYXUBLLNE aBTOMOKPbLILLKW, pacnnasnsa Npu Temnepa-
Type o 2000 rpagycoB ¢ pacxogom 120 TbiC. T. NOKpbIWEK B rog, nony-
yaiT 6onee 100 ToiC. KBT aneKkTpoaHepruu.
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3AKNKOYEHUE

M3 BbILLIEN3NOXKEHHOTO NOHATHO, YTO 3KONOrM4yeckas onacHoOCTb BO3-~
HUKaET OT BMUSRHUA €CTeCTBEHHbIX (hakTOpoB — reorpaduyeckmx u koc-
MUYECKUX, FTEOMArHUTHOrO NOMs, KOCMU4ECKOro M3MyYEeHUs, NPUPOAHBIX
fly4eBbIX Harpy3okK, KOTOpble OMeHb ONACHb! AN OPraHM3MoB 1 06bLekToB
Buoccepsl, 1 4YTO HEOBXOAUMO perynupoBaHue YpoBHA pagnaLnoHHOro
hOHa B pa3fUYHLIX IKOCUCTEMAX U UX KOMIMOHEHTAX.

Kpome 3TOro BO3HMKaeT HeoOXOAWMOCTb OpraHusaumwn ynpasne-
HUS 3almTbl OT pa3NuuHbIX NpupoaHbix Geactevit. 3To 3awmTta Hace-
NEeHUsA N NPUPOAHBIX PecypcoB OT NIOBbIX paspyLUMTEeNnsHbIX NPUPOAHBIX
M NPUPOAHO-AHTPONOFEHHbIX SABNEHWIA: yparaH, cmepy, TandyH, byps,
3eMMeTpsceHne, LyHamu, noXxapb!, HaBOAHEHWE, U3BepXeHne BynkaHa,
NPONMMBHOW AOXAb, 3acyxa, 3amMOpO3KM, CHeronaab!, MaccoBoe pasmMHo-
XeHue BpeguTenei (capaHua, Mblluv), UBETEHUE BOALI, ONYCTbIHUBaHWE,
NosIBNEHNE Pa3nUYHbIX WHEeKUNOoHHbIX BonesHen. Heobxoguma Twia-
TenbHas paspaboTtka meponpusaTui no 6esonacHocTn cpeabl AN XU3HW.

370 COBOKYMHOCTbL ycrnosuit, ofecneymBaiomx MUHUMAIbHLIA ypo-
BeHb HeBnaronpUATHLIX BO3AEWCTBMIA NPUPOAL! U TEXHONOrMYECKUX NPo-
LieccoB, OCBOEHVE BUoTONa NIOAEN 1 APYIUX XWUBbIX opraHnamos. Beso-
NacHoCTbL B NPUPOAONONbL30BAHUN paccMaTpuBaeTcs B nNpegenax Beex
¢opM OTpacneBoro NpUMpoaononbL30BaHKA, a Tak xe B obnactu npsmo-
r0 U HENOCPeACTBEHHOrO BO3AEWCTBUA HA XUIHEOAEATENbHOCTL XKUBbLIX
OpraHM3mMoB U Yenoseka — rnobanbHO, pernoHanbHO U nokansHo. Mpu
3TOM, paccmaTtpuBas couuanbHble CTOPOHbI, HAAO0 UMETbL B BUAY, HTO
BO3AEWCTBUE MOXET NPUBOAUTBL K YCUMEHUIO CTPECCa W Bbi3biBaThb NOBbLI-
WweHve 3aboneBaeMoCTU HaceneHus.

PaccmaTpuBaloTcs MepOnNpUaTUS, HanpasiieHHble Ha NpeaoxpaHeHne
NpPOU3BOACTBEHHOIO NEpcoHana HaceneHus n pasnuuHbIX NPUPOAHbLIX
pecypcoB (pacTeHWi, XNBOTHbIX, BOAbI, NOYBLI, BO3AyXa) OT MOHN3NPYIO-
wero nanyyeHus. Mpu aToMm HeobxoaAUMO 3HaTL rOAOBYIO PAANALIMOHHYIO
Harpysky ans paboTaolmx ¢ pagnoakTUBHbIMK BelecTBamn — 5 peHT-
reH (5 63p) ana HaceneHus, npoxueatowero Bonuan ASC — 0,5 peHTreH
(500 m63p). U3secTHO, uTo Ntoban Ao3a pagnauuy onacHbl ANs OpraHna-
Ma, Aaxe NPUPOAHbLIY paguaUnOHHbIN oH obnagaeT MyTareHHbIM -
cekToM. MNo3TOMY 3amTa U perynuposaHue 6e3onacHoOCTH OT SAepHOro
OpPYXNUA UMEET OrPOMHOE 3HAYEHMEe,

ApepHoe opyxue — aTo rnobansHoe buoccepHoe opyxmne (COBOKYN-
HOCTb SAepHbix 60enpunacoB), MacCOBOTO YHUHTOXEHUA (AAepHOro, Xu-
Muueckoro n Guonorudeckoro). Tak Kak Npu NPUMEHEHUN AAEPHOTo Opy-
Kus HabniopalTca cneaylowme akonoruyeckve NOCNeacTBUS: peskoe
nageHne Temneparypbl okono nosepxHocTu 3emnu Ha -15° C (spepHas
3UMa), MOLLHbIA BonHoBOM yaap (10000 Mr), seibpoc 8 aTMocdepy rpo-
MaZHOro KOMMWYECTBA NbINK, AbiMa N CaXu OT B3PbIBOB U BO3HWUKLLIMX NO-
XapoB, CONHEYHOE W3MnydYeHne Ha nosepxHocTv 3emnu Bypet Huxe 3%,
BO3HWKHET HaBOAHEHME KOHTMHeHTanbHoro macwtaba, npekpalyaercs
hOTOCUHTE3 pacTEHWIl, NPOUCXOANUT BbIMOPaXMBaHUE PACTUTENbHOCTU
Ha OrPOMHbBIX TEPPUTOPUSIX.
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- MNoctenexHo ByayT npoucxoanTs HecTabunbHbIe peakumMmn CTPYKTYp-
HbIX U (PYHKUMOHANbHbLIX CBONCTB 3KOCMCTEM Ha M3MeHeHue (hakTopos
cpenbl, npovsonaet rnbens BbICWNX (DOPM XU3HU U T.4.

MoatoMy ocHoBHas 3agava 6e30NacHOCTM M 3aWUTbl XKUBBLIX Opra-
HU3MOB NPUPOAbLI — 3TO 3anpeweHne U KOHTPOb NPUMEHEHUS SAEpHO-
ro OpyXusl.

- M3 pa3anuuyHbIx ONacHOCTEl OrPOMHOE 3Ha4YeHUe UMEeEeT 3Konorude-
ckasi 6e30nNacHOCTE BOAbI, NULLEBLIX NPOAYKTOB U NPOAOBONLCTBEHHO-
ro CbIpbs, Kak OCHOBHOW hakTop, onpeaensoLMi 330p0oBbe HaceneHus
3eMnu 1 B coxpaHeHue reHooHAa, raqe HeobxoauMm KOHTpONL Hag, nNpo-
N3BOACTBOM U peanu3auuen NpoayKTOB NUTaHWA, a Tak Xe HOpPMaTuBhI,
onpegensiouMe Ka4ecTea NPoOAYKTOB NUTAHUS,

- BaxHo 3HaTb UCTOYHWKM U NPUYMHBI WX 3arpsA3HeHusi, onpeaenss
CTeneHW 3arpsa3HEHHOCTU NPOAYKTOB NMUTaKWS U NPOAOBONbLCTBEHHONO
CbIPbA TOKCUYECKUMU, XUMUYECKUMW coeauHeHuamu, Buonorudeckumu
areHTamu U NaToreHHbIMY MUKPOOPraln3MamMy MONOYHbIX, PbIGHBIX, MSiC-
HbIX NPOAYKTOB, OBOWHO-6ax4eBbIX U APYrUX BUAOB NPOAOBONLCTBEHHO-
ro Cbipbsi U CTENEHWU CoAEPXKaHUS B HUX TSXENbIX METannos, Nectuuv-
Aos, rep6uumMaoB KU Apyrx 3arpsisHUTENen.

- Heobxogumo 3HaTb 3KONOrMYECKYH YACTOTY BUHO-BOAOYHBLIX U Ta-
6ayHbIX u3ngennii ansi 6e30NacHOCTU 340POBLS YENOBEKA U NMOMHUTL O
BpeAe HapKOTUYECKUX BELLECTB U UX Bpeae .

- OcHoBHble 3KoMnorMyeckue Nyt 6e3onacHOCTU — 3TO COXpaHeHue
KayecTBa 9KONOrMYECKU YUCTOW NUTLEBOW BOADBI, NPOAYKTOB NMUTaHUS U
pa3fnU4yHOro NPOAOBONBCTBEHHOTO ChIPbS C LIENbI0 OXPaHbl 300pOBbA Ye-
noseka v ero reHooHaa.

HauvonanbHas 6e3onacHocTb. MIcTopuyeckuid onbiT pasBuTUs Herno-
BEYECKOW UMBMNU3aLUKN, YCTOWMMBLIA POCT rocyaapcrea, 6esonacHocTb
€ro Hauumn U coxpaHneHue rocyaapcTBeHHocTU. OrpoMHoe 3Ha4YeHue ume-
€T NPUOPUTETHOCTb HaUMOHAINbLHON 6E30NacHOCTU B YCNOBUAX YCTONYM-
BOro passuTus, a xecTtkasa 6opbba NOTOMKOB ¥ BOWHA Pa3pyLUUT COXpaH-
HOCTb U YCTOMYUBOCTb CTPYKTYPbI rOCYAapCTBEHHOCTH.

Crpateruss HaunoHanbHo 6€30NacHOCTU — 3TO yCUneHue CBA3EN C
rocyaapcrsamu, € NOMOLLBIO UCNONb30BaHUS U COAEWNCTBUE MEXAYHa-
POAHBIX MHCTUTYTOB U POPYMOB, pa3nunyHbix 6aHkoB passutus. Oceoe-
Hue BoraTbix NPMPOAHLIX PECYPCOB, Kak OCHOBA 3aLUWUTbl HALWMOHANbLHOMo
CyBepeHuTeTa U TeppuTopranbHOW LLENOCTHOCTU OT TEPPOPUCTOB U TEp-
popu3ma, OT pasnuyHbIX Penurmo3HbIX 3KCTPEMUCTOB, pasBuTue naTpu-
oTuama n nmobewu k ceoel cTpane, PoauHe U Hauuuy, UCTOPUK, KynbType.

POMNb OOH B PELUEHUW 3KONOIrMYECKOW ONMACHOCTU
leHepanbHas accambnes OOH 11 pekabps 1987 roga npuHsana pe-
3ontoymio «3konoruyeckas nepcnekTuea Ha nepvog go 2000 roga v aa-
nee», rae 6bINN OTPAXEHbI:

1) yctonumsoe passuTve U yaosrneTsopeHue noTpebHocTen cospe-
MEHHOro NOKONEHUR, He yrpoxasi ux GyayuwHocTn u cobcTBeHHble No-
TpeBHOCTH, YTO AOIKHO CTaTb LEHTPanbHbIM PYKOBOAALMM NPUHLUNOM
OOH, npaBUTENbLCTB U YaCTHLIX Y4peXaeHui U T.4.;
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2) B OCHOBE YCTOWYMBOrO pasBUTMA NexvT GepexHoe OTHOWEHUe K
nMmelommcs rnobanbHbIM NPUPOAHBLIM Pecypcam U 3KoNnormyecKkomy no-
TEHUWany, BOCCTaHOBMEHWIO pa3pyLUeHHbIX BMOTONOB OKpyXatoLen cpe-
Abl,

3) nNpuHATME CPOYHLIX Mep U Haubonee 3hdEKTUBHBIX IKOHOMUYE-
CKUX cpeacTs Ans akonorudecku 6e3onacHoro passunTus,

4) BaxHenwwe uenv nonutukn OOH B 0BnacTn oxpaub! OKpyXatoLen
CpeAbl U YCTOMYUBOTO pa3BUTUSI — 3TO COXpaHEHMEe MUpa, akTUBU3aLnm
3KOHOMWYECKOTO POCTa, U M3MEHEeHWe ero kavyecTsa, pelueHne npobnem
6eaHoCTY, yAOBNETBOPEHUE HACYLHbIX NoTpebHOCTEeN noaen, AeMorpa-
chuuecknx npobnem, coxpaHeHne 1 ykpenneHne nNpupoaHO-peCcypCHON
6a3bl, NepecpueHTaLmm TEXHONOrMN 1 yweT hakTopos pucka u T.4,.;

5) cnpaBeanuBoe pasfeneHne 3aTpar Ha oxpaHy okpyxatouwien cpeast
1 BbIro4, 3KOHOMWUYECKOTO Pa3BUTUS MEXAY CTpaHaMmn U BHYTpU CTpaH, a
TaKKe MEXAY HblHelHeM U ByayLMM NOKONEHNAMMN ABNAIOTCA 3KONOU-
yeckana 6e3onacHOCTb — OAHWUM U3 KNoueBblX haKTOPOB B AOCTUXEHUN
YCTOMYMBOro pasBuTna obLiecTsa n NpUpoasb!.

Qkonornyeckas 6e30nacHoCTb — 3TO COCTaBHas vacTb Bceobbemnto-
e cucTeMbl MexayHapoaHowh 6esonacHOCTU, HanpaBNeHHOW Ha A0CTH-
XeHve Ha 3emne ycToOMuMBOro pa3sntna v mupa. MNyTb K BbDKMBAHWIO
YenoBEYECTBA, CO30AHVI0 HEHACUMBCTBEHHOTO MUpa NEXWT Yepes ycra-
HOBNEHWe u pa3BuTue axonoruveckon besonacHocTn. OT HaBUCWEN Haj
NNaHeTon Yrpo3bl U3-3a COBPEMEHHOro HEYCTONYMUBOIO U HEIKOMOTUYHO-
ro passuTus B UenoM, rybutenbHoOro Ans okpyxatoulen cpeabl U BCero
xuBoro 6uocdepsl. Mpu peweHnn aTux Npobnem C NOMOLLbIO MeXayHa-
pPOAHOro coTpyaHuuecTsa B obnactu akonormyeckov 6e3onacTHOCTH, nu-
Aunpytowas ponb npuHagnexunt OOH.

Okonornyeckan 6e30NacHOCTb YenoseyecTBa HEOTNOXHA, peanb-
Ha N e& HepasBUTOCTL SBNAETCA YFPO30OW 3KONOrM4eckon karactpodb!.
MoaTtomy akonorudeckas BesonacHocTb obCyxaaeTcs cendac Honbwe,
YeM ApepHas BOWMHA, Tak kak OHa crana BaxHeWwen npobnemon B co-
XpaHeHun Xnu3HU Ha 3emne. B HacTosiliee BpeMst MOXHO BbiAENWUTL ABa
OCHOBHbIX MCTOMHUKA 3KONOFMYECKON ONacHOCTU: CTUXuiHbIe BeacTsns
(3eMneTpsiceHnsn, n3BepXeHVA ByrNKaHOB, HABOAHEHWS, 3acyxu, Tandy-
Hbl ¥ AP.) N aHTponoreHHas AeATEeNbHOCTL YenoBeka (3arpa3HeHve He-
¢TenpoaykTamMm Mopen, ycuneHue ofycTblHUBaHUS, HapKOMaHusa, Tep-
pOpU3M, BOEHHble AEWCTBUSI, NOXapbl NECOB, pasnuyHbie MHGPEKLNOH-
Hble HonesHn n ap.) n oba 3T UCTONHMKA ONACHOCTN B3aUMOCBA3aHbI.

Mo nununatuese OOH npobnema akonornyeckon GesonacHoCTn Haxo-
AATCS B pykax MUpoBoit obuwecTeeHHOCTU. B obecnevennn obuien 3ko-
nornyeckont 6esonacHocT HeobxoanMO yyacTue BCEX XUTenewn nnaHe-
Tbl, PasBUTME NX 3KONOrM4eCcKoro CO3HaHus, HOBOMO MbIWMEHNA U KOH-
KPETHON AeATENLHOCTUN KaXaoro Yenoeeka 3emnu.

™ HUA « HTWW COXPAHEeHWs W _yKpenneHwa 3konoruye-
ckor 6e30nacHOCTUN — 3TO NEpPBOCTENEHHAA ponb roCyAapcTs, UX HaUMo-
HanLHOM N MexayHapoaHOWN AEATENbHOCTY; 9KONOrMYeckoe CoOTpyaHUYe-
CTBO Ha ABYXCTOPOHHEN M MHOrOCTOPOHHE! OCHOBE NpWU cornacoBaHnu
AeATEeNbHOCTN B permoHansHoM macwrabe no coszganuio «obiennaHe-
TapHoro Aoman.
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ns HWUSA CUCTEMbI IKOMOrMYeCcKown NAaCHOCTU HEOBXoAUMBI:

1. Mepbl N0 coxpaHeHWio 1 3aluTe Mupa NPUPOALI OT HepaLWoHarb-
HOW AeATeNbHOCTU YenoBeKa — OrpaHuieHne 3arpsasHEHUs oKpyxXatoLien
cpefbl, pauuoHanbHoe UCMoNb30BaHNE NPUPOAHBIX PECYPCOB, COo3aaHmne
NPVPOAOOXPAHHbIX 30H, 3aNOBEAHWUKOB, 3aKa3HWKOB, COXpaHeHue 6uono-
rudeckoro pasHoobpasusi Bugoe no nporpamme KOHECKO «Yenosek u
buocoepar;

2. Heobxoaumo paavkanbHO U3MEHWUTL XapakTep NpUpoAOnonbL3oBa-
HUA U XO3ANCTBEHHON AEATENLHOCTU YenoBeKa, KOTOPbLIA OTBETCTBEHEH
3a byayuiee 6nocdeps! U emy NO3BOMEHO pa3yMHO HaNpasnsATb 3BOSIO-
umio uoccepy, obecneuntb KO3IBONOLUMIO Yenoseka u Guocgepsbl, nepe-
WTK K 3anoxe Hoocdepbl Ha MnaHete. Mpu 3TOM ynyyweHWe COCTOAHUSA
ropogoccep, UMEET OTPOMHOE 3HaYEHUE.

3. 3KOMOrnyecKyo ONacHOCTb OT XO3SINCTBEHHOW AEATENbHOCTYU Ye-
noseka, oco6eHHO B anoxe TexHocdepbl HEMb3sA HeA00UEeHNBaTh, 3a4eCh
BO3HVKAIOT ABa BW/Aa ONacHOCTEN — aBapuM MHXEPHO-TEXHUYECKUX CU-
CTEM C HeraTMBHbIMU TPAHCTPaHUYHLIMU NOCNEACTBUSAMU WU KYMYNATUB-
HbI 3¢pdeKT HeraTMBHbIX IKONOrMYECKMX NOCNEACTBUIA (Hanpumep, aBa-
pus YepHobbineckont ASC u ap.).

[ns ocywecTBNEHUS CUCTEMbB! IKONOrMYECKON 6e30NacHOCTU HyXHa
NOCTOSRHHO AENCTBYIOWAn MexayHapoaHasi NporpamMma M3yyYeHus Bnusi-
HUSA QEATENbHOCTU YenoBeka Ha rnobanbHble U3MEHEHUS OKpYXatowen
cpeasl, rae masHas ponb npuHaanexut KOHECKO u KOHEN npu OOH,
8 obnactu UTUS_3KONOTNYECKQT! BaHWA U BOCNWUTAHUS
LUKONbHUKOB, CTYAEHTOB W Pa3NYHbIX CIOEB HaceneHus.

Cnocobom ynpaeneHusi akonoruuyeckot 6e30nacHOCTbiO siBNsieTCS
ntobasn KU3HEREATENLHOCTb XMBbLIX OPraHU3MOB, B TOM YUCIE YenoBe-
Ka, UCKnovaloLas BpegHoe BO3RENCTBUE HA OKPYXaloULyto cpeay, a Tak-
xe 6esonacHoCTV NPUPOAHOI OKpyXalowen cpeabl u ee pecypcos (Boaa,
nousa, atMocepa, pacTeHUi, XXUBOTHBLIX U MUHEPanbHbIX).

Tematuka y4yebHbix nnaHoB Ans pabOTHUKOB NOBbIWEHUS KBanudu-
Kauwu B obnactu akonorvyeckon 6e3onacHocT 1 oxpaHbl NpUPOAbI

MepeyeHb Tem:

1. OBocHoBaHue 1 onpeaeneHue TUNOB 3kobe3oNacHOCTU, 3a4aumn 1
HanpaeneHus,

2. 3Kkonoruuyeckas 6e3onacHoCTb kak hopMa B3aumoaencTeus obule-
CTBa 1 NpuUpoael;

3. MpasoBble 0CHOBLI B chepe 3kobe30nacHoCTH;

4. OKOHOMMYECKME MeXaHN3Mbl akobe3onacHoOCTY;

5. TeppuTOpUM C HanpsXEHHON 3KONMOrM4ECckowW cuTyauuen (ecrte-
CTBEHHbIE U aHTPOMNOreHHbIe);

6. Skonoruueckas HesonacHocTb B cdepe BOeHHO-0BOPOHHON Aes-
TENbLHOCTH;

7. 3konoruyeckaa GesonacHocTs B obnactu BeaeHus 6e30TxoaHON
TexHonoruy,

8. PagnaunoHHas 6e30nacHOCTb XU3HEAEATENbHOCTU XUBbLIX Opra-
HWU3MOB;

9. Cnocobbi U Mepbl 3aLLUThI YernoBeka, NPUMEHEHHbIE B Nepruoj aBa-
pwvn YepHobbinbckon ASC;
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10. BesonacHoOCTL ¥ 3auMTa OpPraHN3MOB OT Pa3fVYHbIX €CTECTBEH~
HbIX CTUXWUIA ¥ KaTacTpod;

11. Aapo3onbHas 6e30nacHOCTb U 3aLLUTa XU3HY OPraHn3moB,

12.3awmTa XU3Hu B Npupoae OT KOCMUYECKOW 3KOMOrmyeckomn xara-
cTpodsl;

13. 3awuTa XKM3HeAeATENLHOCTN OPraHN3MOB OT YMEHbLLUEHUS KOH-
LEeHTpauum 030Ha B aTmocdepe;

14. Oxonoruueckas OesonacHocTb BuopasHoobpa3dus npupoabl “
6Guonoruyeckon npoayxTMBHocTH Buocdeps;

15. bBe3onacHOCTb NULEBLIX NPOAYKTOB, NPOAOBOMbCTBEHHOIO Cbi-
pbA, XUAKUX (BOOKA, CNMPT) TOKCUYECKNX N HAPKOTUYECKNX BEWECTB;

16. Be3sonacHoCTbL AyXOBHOW >XW3HU 4Yenoeeka (KyneTypa, NCUXono-
rvst, A3bIK, PENUINst, MEAUUMHA, COLIMONOrnsS, IKOHOMKUKA U AP.);

17. TexHonormyeckas, TEXHUHECKas, XMUMUYeckas 1 Ap. BMAbl onac-
HOCTH;

18. besonacHoCTb NpUPOAHON Cpeabl;

19. 3aumTta 1 6e30MacHOCTb PacTUTENLHOTO W KUBOTHOTO Mupa OT
pasfnUYHbIX aHTPONOreHHbIX BO3AEVNCTBUN;

20. 3konornyeckas 6e30nacHOCTb 3MEMEHTOB HEXWBOW NPUPOAb!
BOAbI, NOYBbI, BO3/lyXa U ee pecypcoB;

21. PernoHanbHasa akonoruyeckas 6e30nacHoCTb,

22. Okonoruyeckne BNOKM 1 3aLMTa XUIHN YENOBEKA,;

23. Ponb 3skonoruueckoro o6pa3oBaHns U BOCNUTAHWUR B pa3BUTMK
akobesonacHocTy;

24, 3Konoru4eckue NpecTynneHus n ux ksanudukaums;

25. MexayHapoaHoe coTpyaHW4ecTBo B 06nacTy akonorudeckown bes-
ONacHoCTMU.
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IV PASLOEN
NMPUKNAOHAA SKONOTUA U BONPOCKI OXPAHLI NPUPOALI

“B uenom 6uoccepa xapaktepusyercsi GONbLIOW YCTOMYMBOCTBIO K
BHELWHUM Bo3geicTBusiM. OHa HaxoauT oTpaxeHue B TOM, 4To Buocde-
pa cnocobHa npetepnesath rMybokMe U3MEHEHUA CBOEI CTPYKTYpbI, Npu
KOTOPbIX MPOTEKAHUE OCHOBHbIX NPOLIECCOB OCTAETCA HEHAPYLIEHHbLIM. ..
3Ta NNacTUYHOCTL AaET B PYKKU YenoBeka CEpbE3HbINA KO3bipb... U OH B
wupokom macwrabe moxeT npeobpasosbiBaTe Buoctepy U ncnonsso-
BaTb HEKOTOpbIE €& 3NeMeHTsI A4na cBoux noTpebHocTel. .. Yenosek U ve-
noseueckoe obLWECTBO ABASIOTCA COCTaBHOM YacTbio Guocdepsl U BCe-
ueno 3asucaT oT eé pecypcos. OxpaHa 6uocdepsl npeacTasnaeT coboin
XMU3HEHHO BaXKHYI0 3aaady YenosevecTsa”.

JTio60oi1 xuBOI OpraHU3m, B TOM YUCNE U YENOoBeK, - aNeMeHT Buocde-
pbl. OxpaHa Nnpupoabl - 3TO OXpaHa CaMOoro YenoBeka, ero UMBUnu3aumm
W KynbTYpbl.

Temnbl pocTa HaceneHsa 3eMHOro Wapa Bervukv. YBoeHue YncneH-
HOCTU HaceneHus npoucxoauT GeicTpee, T.e. ¢ 1800 no 1900 r. - BpemsA
YABOEHUSA YACNEHHOCTH HaceneHus coctasuno 100 nert, a gpyroe yaBo-
eHne B 1960 r. - nponsowno Bcero 3a 35 neT, a B nocneaywuwem - 3a 15
ner. (pmc.35).

B HacTosulee BpeMs Ha nnaHeTe %uséT 6,5 Mnpa. yenosek. M3 HUX -
1 Mnpa. ronogalT unu HeaoeaalT.

PaznuuHbie nprpoaHble katacTpodbl: 3emnerpaceHue B Mexuko B
1985 r. - nornbno Gonee 8 ToiC. YenoBek, U3BepxeHue BynkaHa B Konym-
6un yHecno Bonee 26 ToiC. KU3HEH, 3eMneTpaceHe B ApMeHun - 6onee
25 TbIC. XepTB, B TakukuctaHe - 6onee 1000 xepTe 1 T.4.

Buoccepa 3emnu no pacyéram dununna CeH-Mapka paér 83-85
MITPA.T OpraHnyeckoro Bewectsa, u3 Hux 30 Mnpa.T - B okeaHax U Mo-
psx. KanopuiHOCTb MWLM U KOPMOB B CyXOM BELLECTBE COCTABNSET OKO-
no 4*10° kkan/T. MupoBsoe nNpou3BoAcTBO 3epHbix B 1980 r. cocTasuno:
nwenvubi - 443 mMnH.T (6e3 Kutas), puca -397,5 MNH.T, KyKypy3bl - 394,2
MIH.T., KapTodens - 227,3 MNH.T, roBAANHLI - 46,6 MNH.T., CBUHWHbI - 55,3
MNH.T., 6apaHuHbl - 7 MAH.T.

Yenosek Kaxablil MecsiL, CbeaaeT NULLW paBHO BeCy cBoero Tena. Pac-
UYEThI NOKa3bIBAIOT, UTO B AeHb Yenoseky Heobxoaumo 630-750 r. nweHu-
ubl (2410 kkan.), T.e. 200-274 kr Ha oaHoro xurtens B rog. OanH KpecTbaA-
HUH J05KeH NonyyYnTs No S T nweHunysl ¢ 1 ra n npokopMuTs 17 Yenosex,
Toraa 3emna MoxeT npokopMuTe 140 mnpa. yenosek .MNo aaHHbIM OOH
¥ 13 pa3nuyHbix pacyétos, 3emMna morna Obl NpokopMUTL 76 Mnpa. Ye-
noesek, a no Apyrum pacyértam - 40 Mnpa. Yenosek.

MNpu cywecTsylowiert TEXHONOTMK K arpoTexHuUke B HacTosillee Bpe-
MS U IpU UCNONb3oBaHum 2,2% CyWn MOXHO NPOKOPMWUTL 4,3 MnpA,. Ye-
nosek, a cervyac Ha nnaHeTe XUBET npumepHo 6,3-6,5 Mnpa. Yenoeex.

C ucnonb3oBaHEM COBPEMEHHON TEXHUKM Ha 3eMne MOornu Bbl XuTb
10 mnpA. YenoBeK, ecln COXPAHUTCS HbIHELWHAN TeHAEHUNS K yBenude-
HUIO poxaaemocTtu. Mo goknagy komuccum OOH k 2020 roay HaceneHune
3emnu pocTurHer 8 mnpa.(‘Mpasaa” ot 23.11.89 ).
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HACENREHWUE
MUPA B MUANWAPOAX

Puc. 35. ﬂuarpaMMé pocTa HaceneHus 3eMnu.

Hawa nnaHeTta orpomHa, rae LUEHHasi NOBEPXHOCTL 3eMnu CocTaens-
eT 13,5 mnpa. ra. U3 Hux 1,4 Mnpa.ra - 310 KyNbTYpHbIE 3eMNU - NaLlHK,
cappbl. O6bEm ucnopyeHrHon 3emnu - 1,1 Mnpg.ra -pa3pyLueHHOn, He Npu-
rogHow Ans BblpawueaHmsa pacteHut. O6bEM HepaunoHanbHO UCNOMb-
30BaHHbIX €CTECTBEHHbIX NarawadToB. - 4,4 mnpa.ra. Mnowaab NycTbiHb
M NonynycTbiHb, BKNIOYas apKTUYECKUE U BbICOKOTOPHbIE TEPPUTOPUK,
coctasnseT 3,3 mnpa.ra. [Noa BnusHnem Yenoseka rpaHnubl NYCTbIHHbIX
3emens paclimpeHbi Ha 1 Mnpa.ra. Ha semHoMm wape HacuuTeiBaetcs 2,6
Mnpa.ra nyroe u nactouuw. s Hmux 300 mnH.ra 3arybneHsl, obecueHeHb!.
Cpean “KynbTypHbiX” 3emens yxe 50% notepsny NNoJOHOCHBLIN CNOW, a
600-700 MnH.ra apoanpoBaHbl, 683 NNoZ4OCHOro Cnos, uctowexsl. [pu-
poaa Tpatnt He meHee 300-1000 net Ha obpasoBaHwe 2-3 cM Nosepx-
HocTHoro cnosi. Ha nnaHete ocrtanock Bcero 0,4 - 0,9 mnpa. ra Heuc-
NonNb30BaRHbIX 3€MEflb.,
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NPUYUHbLI TMBENW 3EMINTU

HesHaHne 3aKkoHOB Npupoabl, XagHOCTb 3eMneeBnagensua u cne-
rnoe nNnaHupoBaHWe, 9KOHOMUYECKas, TeXHUYeCKan HeCOCTORTENbHOCTb
npupoaononb3oBaTeNen, ycuneHHas xuMu3auus U B pesynorate rubens
3emMnu. .

Bo MHorux mecrax pacxulijatorca 6oratcTBa npupogbl. Tak, necHole
noxXapb! €XEerof\HO YHUHTOXAIT 2 MNH.T opraHnyeckux Beutects. MHorve
nnouiaaun Nocne CenbckoX03aNCTBEHHbIX KyNbTyp CTAHOBSRTCH HENPUroa-
Hbimu (Maparackap - 9/10 nowaau).

MoHokynbTypa (CaxapHbii TPOCTHUK, KodenHoe gepeso, xnonyar-
HUK) UCTOLAIOT NoYysy. MHTEHCUBHbBIN NpoMbicen pbibbl BEAET K Cokpallie-
HWIO WX NPOAYKTUBHOCTMW, UCHE3AIOT NONE3Hbie BUuAb!, UX 3anacskl. (FpeH-
NaHACKUIA KUT Ucues).

3acyxa 1 3po3uns CUNbHO CoKpalwlatoT nonesHele nnowaaun. B Kutae
NaxoTHbIE EXErogHo TepaloT 2,5 Mnpa.T. NNoAOPOAHONO neca B pesynb-
TaTe apo3un. B CUIA 3a 150 ner apo3us npusena B HerogHocTb 120 MH.
ra. B Utanun 50 000 kM? B ANEHWHCKUX ropax okasanuck “xeprson” apo-
3uun. TedeHnem pekn ApHO exeroaHo CHOCUTCS 2,6 MNH.T 3emnu.

Bo MHorux mecrax yposeHb rpyHTOBbIX BOA CUNBLHO CHUXaeTcs. Tak,
8 MunaHe ypoBeHb rpyHTOBbIX BOA, 32 20 net noHusuncs Ha 20 M. Muo-
rme ckBaxwHbl 3arpsisHerbl. OcywatoTcs GonoTa.

Ha Bwipabotky 1 7 6ymaru pacxopyetcs 250 m?2 Bogbl, @ Ha NpoM3BoA-
cteo 1 T ynobpeHuit - npumepHo 600 M2, meTanna -npuMepHo 2 500 m.
B pesynbrare npoucxoauT 3arpasHenune buocdepel. Tak, npumepHo 60%
3arpssHeHusi armocdepsl nagaeT Ha asTomMobunu. PeakTUBHbIA camo-
NéT, nepecekaiolnin ATnanTuky, pacxogyer 35 T kucnopoga.

3arpssHeHne aTMmocdepbl NPONCXOANUT B KPYMHLIX ropoaax. Tak, B
1952 r. B JloHaoHe TokcuuHbIN Tyman oTpasun 4 000 xuTtenei.

B Mapwxe asTomalwuHsl npoussoaaT 50 mnH.M® okucu yrnepoga 8
roa. TennoanekTpocTaHuus exerogHo BoibpacetBaeT B atmMocctepy 500
T CEPHUCTbIX BELWECTB U nbinn, n3 Hux 10% obHapyxuBaeTcs Ha paccro-
AHun 5 kM. B Bosayxe atmocepbl Texaca 6bin o6HapyxeH TeTpastuno-
BbIN cBuHel, pobasnsembin kK HeH3UHy - npumepHo 1600 kr. N kaxaas
aBTOMalluHa B rof BblAenseT NnpuMepHo 1 kr ceuHua. MoaTomy TsxENbIR
BO3AYX - OCHOBHas npuinHa 3abonesaemMocTy YenosBeka pakom.

B pesynbraTe nposoavmon npupogooxpakHown pabotel ¢ 1991 no
2001 ropap! B 0TAENbHLIX pernoHax Y3bekuctaHa HabniogaeTcs ynyulie-
HUWe aKonornyeckon cutyaumu. Boibpock! 3arpssHsiowmx BewecTs B ar-
Mocdepy CHUXeHb! B LuenoMm ¢ 3,81 mnH. T8 1991 1. 4o 2,25 mnH.T B 2001
vwnu Ha 39,6%.

Obbém cbpocoB 3arpsA3HEHHBIX NPOMbILWNEHHLIX CTOKOB B OTKpbITUE
BOAOEMbI CHWXEH ¢ 327,3 mnH.m* B 1990 ao 168,6 mnH.m® B 2001 1. unu
13,8% ot 0buiero BoAooTBEAEHUS B OTKPbLITLIE BOAHbIE OOBEKTHI.

CpepaHuii ypoBeHb 3arpsisHEHUsI NMOYBLI CENbCKOXO3ISINCTBEHHbIX Yro-
A xnopopranudeckumu u nx metabonuramu (JAT) - 33 nepuoa ¢ 1991
no 2000 r. cHuxancs u ux cogepxanue He npesbiwan 1,0 - 3,08 MNAK, Ho
B depraHckon aonvHe, Xopeamckon, TalukeHTCKoN 0BnacTsx yposHu 3a-
rpsisHeHus coctaenset 1,5 go 5,0 MAK.
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OpHako, 3aperncTpupoBaHbl U O4EHb BEICOKME YPOBHU 3arpsAi3HEHUS.
Tak, B xo3ancTee “Kapacy”, “AHropckoro” panoHa oH coctasun 100 NAaK,
xo3ancrea’CamapkaHg’ acrapromckoro paitona - 193 MNAK, xo3sinctee
“Yabekuctan” KymkypraHnckoro panoHa - 252,8 N[K, a s xo3sicTee um Ty-
paeBa Macrapramckoro panoHa - 379 MNAK.

3arpAsHeHun NouBbl XxnopaTom marHus B npegenax 3-6 MAK, nutpa-
Tamu u dropmgamu - 1,5-2,0 NAK, Hutpapamu-32 NAK, docdo-
pom - 1,9-2,5 NAK, B 6nuam cknagos sgoxumukartos - 24,7 NOK, HedTe-
npoayktamu - 28 MAK.

Bce 3arpAsHuTenn BpeaHbl AN XWBbIX OPraHM3MOoB, KOTOpble Haka-
MNUBAIOTCA B NMULLEBLIX NPOAYKTAX W NEPEXOAAT K YENOBEKY.

3arpasHenue Boabl. OTX0AbI MPOMBILLNEHHOCTH CUAIBHO 3arpsA3HAINT
BoAOEMbI. Tak, 8 CLLUA 20 MNH.T OTXO40B B BUAE PA3NUUHbIX XUMUYECKNX
BeulecTs BblOpackiBaloTcs B 03épa 3pu, BepxHee.

U3 Esponetickux pek PeitH npespalleH 8 cOpocHbli kanan. B ero sep-
xoBbAx B 1 cm® Boabl cogepxuTcs oT 30 ao 100 Mukpo6os, a B HU3OBLAX
- no 200 Tbic.

MmetoTcsa canpobHble opraHnaMbl, XapakTepHble ANfS Pa3nnYHbIX 30H
6uonpynos.

B mopsax: 8 1968 . 8 mopa Obino BbIGpoLeHo 5 MNH.T HedhTenpoaykK-
ToB. Y cpaHuysckoro 6epera la-Manwa 3a 1 aeHb 3 Mopsa nisneknu
100 T yrnesoaopoaos.

3arpasHenrua necrtuumaamu. Muposoe npouseogcreso OAT -100 1. B
1963 r. B AHrnuu 661n0 obpabotaHo repbuumnaamu 3 mnu.ra. B pesyneta-
Te obpabotkn AT v HCH B 1956 r. B Kanape nornbno 800 Teic. nococen
1 copenm, YMCNEHHOCTb NONYNALUA rHE3AALLMUXCS NTUL CoKpaTunack C
72% po 29%. B xunpoBbIx kNeTkax Ten MEpTabIX NTUL, PbIG U APYrvX ru-
ApoBGMOHTOB YPOBEHb KOHUEHTpauuu nectuumnaos Bodpoc B 100 000 paa.

CbenobHble Muann n yctpuupl, 3apaxénHble T cnocobHbl K KOH-
UeHTpaumv 3atoro npenapata B 70 000 pas. OtaensbHble npenaparsl (ren-
Taxsiop) CHWXaioT NPOAYKTUBHOCTb HEKOTOPbIX OAHOKMNETOYHbLIX BOAO-
pocnewt ao 95%. O OAT ot napanuya nornbanu apo3as (80%). B 1961
r. 8 Tene ogHoro xwutens CLUA obHapyxunock 925 mr xnopopraHu4eckmx
BellecTs, a Bo ®paHuuu - 370 mr.

B dpykToBbIX AepeBbax # Boobuje 8 aepesbsx OOT HakannueaeTca 8
NUCTBAX W BETKAX, KOTOPbIE ONaaatoT U ONATL MAET HakoNNeHUe B NoYBe.

PapnoaktusHoe 3arpsisHeHue 6uocdepsl. MepBoe paguoakTUBHOE
3arpasHeHune Buocdepsl Havyanock B 1945 1. ¢ atomHon Hombapanposku
amepukaHuamMu R|roHCKuX roponos Xupocumy u Haracaku. B pesynbra-
Te Normbno HECKONbLKO COTEH NIDAEN, 8 OCTaBLLMECA B XMUBbIX A0 CUX NOp
HonetoT o1 pagMoakTUBHOro obny4yeHus.

B Hacrosilee BpeEMA B M1pe HaKoNNeHa orpoMHas macca aTOMHOBO-
A0pPOAHOro apceHana, KoTOPbIA MOXET HECKOMNbKO Pa3 YHUYTOXUTL BCE
XVUBOE Ha nnauHeTe.

3HauuTenbHas QONS pPaAvoaKkTUBHLIX OTXOAO0B 3aXOPOHEHa B Oxea-
Hax, Ha pa3nuuHbIX ocTposax. [epuoa pacnapa yrnepopa - 14 paseH
5730 nert, nnyTouus - 24 500 neT, oaa - 129 - 6onee 10 MnH.NeT.

ExxerogHo B ATnaHTudeckuit okeaH cbpachiBaloTcss 0TX04bl paanoak-
TUBHbIX BELLECTB, M30TONOB, XUAKMX OTXOROB M T.4. ABapus Ha YepHo-
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Boinbekon ASC nosriekna 3a cobow 3apaxeHue Bo3ayxa, NoYBbI, BOAbI; B
nocneacraue rmubenb NOAEN N XUBOTHBIX.

B ApkTuyeckom nosice NULLANHUKA COCTaBNSIOT OCHOBY KOpma one-
Hen. JIwankuky HakannuMealT pasnvYHbie PAANOAKTUBHLIE BELLECTBa,
KOTOPbIE NEPEexXoAsT B TENO ONEHEN, a U3 HUX B OpraHM3m Yenoseka, T.K.
YeroBek cesepa B ieHb CLEAAET OKOMO 2 KI MSiCa OfIEHS U B pesynbraTe
4YerioBek B CBOEM Terne HakannuaaeT npumepHo 1,5 m kiopu. Toraa, Kak B
anuax ytkv B 200 000 pa3 6onblwe HakannneaeTcs paguoakTUBHbIX Be-
LecTB.

NCNONbL3OBAHWUE NPUPOAHBLIX PECYPCOB
N 3ArPA3HEHUE BUOCO®EPHI

1. B 1980 r. B Mupe Heap 3emnu nsenekanocb okono 100 mnpa.T pya,
roptodnX MCKonaemblx U APYroro Cbipbsi, U U3 HUX NPOWU3BOAMUIIOCEL BCEMO
2 MNpA.T pasnuyHbLIX NPOAYKTOB.

2. bonee 96-98% pobbiBaeMoro coipbsi U3 Heap 3eMnu Buibpachki-
BaeTCs B OKPYXAIOLWY0 cpeay B BUAE OTXOAOB.

3.Ha kaxaylo TOHHY NPOMBIWNEHHOW  NPOAYKUMU NPUXO-
autesa 20-50 T oTxoz08.

4.B cepeguHe 70-x rOQOB €XErogHO B  OKeaH BblGpachi-
Banoch Gonee 6 MNpA.T TREpAbIX OTX0A0B UnK 17 T/Km?2,

5. B koHue 70-x rogos B Buoctepy nonagano 65-90 MnH.T HedTu
¥ HedTENPOAYKTOB, B TOM YUCIIE B Ha3EMHbLIE IKOCUCTEMbI - Ookono 19
MIH.T, B OKeaH - 2 MIH.T, B atMocdepy - 44-68 MnH.T unu 11/kM? ans
BCEWN NOBEPXHOCTY CYLUM.

6.3a nocnepnve 130 net coaepxanue CO, B atmocdepe ysennuu-
nocsb ot 0,3 go 0,5% B roa.

K xoHuy 70-x ronoB B cTpanax EBponbl Ha 0AHOro Yenoseka NpUxo-
Auvnock okono 47 kr cepbl B BuAe 8blbpocoB B atMmocdepy. bonee 70%
cepsl, npuxoasumxca Ha Weeuwnio, u 80% “Hopeexckon” cepbl npuHece-
Hbl BeTpoM 13 apyrux ctpaH. Okono 20% kucnbix goxaen 8 EBpone BbI-
3BaHb! U3 CeBepHOn AMEpPUKM.

7. B 1750 r. 8 3anagHon EBpone kagMuit ¢ ocagkamu He Bbinaaan, a
B 1930r. ero Bbinano yxe 3,8 r/ra, aB 1980r. - 5,4 rira. CogepxaHue kaa-
MUS B KOpe HaAno4eyHuKos Yenoseka ysenudunnocb ¢ 1897 no 1981 rr.
8 70 pas.

CopepxaHue pTyTu B Tene XuuiHbix NTUY yBenuyunock 8 13,2 pasa
vnu ot 2,2 no 29 mkr/r. B negHukax Mamupo-Anas cogepxanue pryTu 3a
nepuoa ¢ 1875 no 1975 rr. ysenuuunocs B 5 pas.

Kocmoapom BattkoHyp pacnonoxeH B KbiabinopauHckon obnactu. OH
pacnonoxeH Ha nnowwaau 6717 km?u 41 000 km?,

Baitkonyp sisnsieTcs KpynHeAWWM KOCMOAPOMOM Ha NNaHeTe U OH Nu-
AvpyeT cpean KOCMOAPOMOB B MUPE NO KONMUYeCTBY OCYLLUECTBNSEMbIX
NUMoOTUPYyeMbIX 3anycKoB, rae crapTosano okono 1200 kocmuyeckux pa-
KeT v 6onee 1280 BOEHHbLIX MEXKOHTUHEHTaNbLHLIX BaNNNCTU4ECKuX pa-
KeT.

Paketbl “COKO3", “S3EHUT’ ucnonb3ylorcs B KayecTBe TOnNnMBa Ke-
POCUH ¥ XuaKunii kucnopod, a ans paket “lMpoTtoH”, “Luknon”, “Pokot”
“Anenp” u 6oesbix pakeT SS-19, SS-20 NPUMEHSIIOTCA BLICOKOTOKCUY-
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Hble KOMNOHEHTLI - N TETPOKCUA, a30Ta CTYNEHN pakeT cogepXaT 3Haun-
TenbHOE KONUYECTBO OCTATKOB TOKCUYHOrO Tonnuea (40 2 TOHH), KOTO-
poe Npu naaeHuy CTyNeHW nonanaeTt B OKPYXaloLLylo Cpeay, 3arpsisHas
nouYBy, MOBEPXHOCTHbLIE Y NOA3EMHbIE BOAbLI U pacTuTensHocTb. 3a Bpe-
msi pabot (bonee 45 nert) bankoHypa Npon3oLWNo HECKONbKO AECATKOB
KPYMHbIX PaKeT, HO ¥X NOCNEACTBUS A0 CUX NOP OCTAeTCA HEAOCTYMHbLIM
ans obuwecteeHHocty (K. KOawH, 3am. aup. HMO, Okomysen; 2003, r. Ka-
paraHaa).

JKxonorvyeckas ONacHOCTb pPajZioHa W ero NpPoayxTOB pacnana

Mo AaHHbLIM paanaLUMOHHON OU3NKK 1 XUMUK, B NPUPOAE CYLLECTBY-
10T Tpn ¢hOpPMbI - U30TOMNbI PAAOHa; B BUAE padoHa - 222 (*2Rny), pago-
Ha - 220 (**Rn) v pagoHa - 219 (?"*Rn).

M3oTonbl paaoHa, poxaasch B pesynbrate agepHsix npeobpasosa-
HWI BO3HMKAIOT B NPOMEXYTOUHbLIX NPOAYKTAX - U3OTONbLI MONOHUNA, BUC-
MyTa, pAa TSXKENbIX MeTannoB, B KOHEYHOM U30Tonbl cavHua. Vx npoayxk-
Tbl pacnaga: anbda v 6eTa YacTuLbl - paguKkanbHble OYepeaHble NPoayk-
Tbl pacnaga. M3 koTopsix ansga - YacTulbl Hanbonee onacHs! 4N Xus-
HU yenoBeka, HaHocaT Bpef B 20 pa3 bonblue, yem beTa - u ramma- uany-
YeHUin, Nnonaaas B opraHb! AblXaHWs N30TONbI paAoHa Yepes KpoBb pas-
HOCSTCSt N0 BCEMY OpraHvu3my.

PaBoTsl Meanko-Guonorvueckux pagnauvoHHbIX UCCNeaoBaHuiA Nno-
ka3siBaloT, uto B CUIA exeroaHno ymupaert go 20 000 yenosek oT paxa
Nerkvx, BbI3BAHHOTO BNUAHWEM NOBLILWEHHON KOHUEHTPpauuu pagoHa, Bo
®paHuuu - ao 6 000, B AHrnum - go 2 000 yenosek (A. Adacos, T. Co-
Tubonawnes, 2003).

M3BeCcTHO, 4TO pagoH B 7,5 pa3 Taxenee Bo3ayxa u yenoeek 75% o6-
ny4YeHus U30TONOB pafoHa NoflyvyaeT B MOMELEHUAX, Tak KaK 4enosek
80% BpemMeHu CBOEWN XU3HU NPOBOANT B 343HUAX.

OcHOBHblE WUCTOYHUKM NOCTYNNEHWNA pafdoHa B atMocdepy - noysa
- TPYHTbI, TOpPHbIE NOPOAbL!, CTPOUTENbHLIE N OTAENOYHBIE Marepuans,
doccarthble yrobpeHus, ras, soaa.

B pa3Hbix cTpaHax NpuHATLI pa3nuuHele 3Havenus MNOK pagoHa ot 40
Ao 400 Br/m3. MexayHapoaHas KOMUCCUS NO PaanoNoruiyeckon sawmTe
peKoMeHA0BaNa AN BHOBb CTPOSALLMXCS XUIbIX 3/jaHuit B KayecTse npe-
AenbHoro ypoBHs 70 Bx/m3.

Ha mexayHapoaHon kondepeHunn “Pagon - 2000, gocTrxeHue 1 3a-
Aaun”, OTMEYarnock, YT OT PafoHa U ero Ao YePHLIX NPOAYKTOB pacnaaa,
norubaet Gonblue noaen, Yem OT APYTUX, HEPaANaUNOHHbIX (DaKTOpoB
3arpasHeHns okpyxaoLen cpegbl. Tak Kak 4enosek ¢ paAoHOM CTanku-
BaeTCA B TOW MNWU MHOW CTENEHU NOBCIoAy: Ha paboTte, Aoma, Ha Aaye, Ha
oTabixe, B Bape-pecTopaHe, kKMHOTEaTpax, Ha NeYeHun, Besae, rae Her
XOpOLen BEHTUNALK.

B YabekucraHe HeTr meTponorndeckux 6a3 no pagoHy, HET KapT pa-
AOHOB ONACHbIX TEPPUTOPUIA, ocoBeHHo ana TaulkeHTCkow, PepraHckon,
Hasoumnckon obnacren.

Mo creneHn papoHOBOW OMACHOCTU Ha TeppuTopuu Y3bekucraHa
MOXHO BbiAENUTL CNeayoUMe ONacHbie PEFNOHbL:

1. ocobo onacHsbie (LieHTpanbHO-Kbi3bINKyMCKUiA PEF1oH);

2. onacHbte (MaTtkano-KypamuHckui);
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3. noTeHunanbHO onacHbie (Nnaro YcTiopT).

B LeHTpanbHo-Kbi3binkymMckoM pernone, rge ¢ 60-x rogos BefeTcs
npombiluneHHan aobuiva ypaHa, 3onoTa, cepebpa v Apyrux pegkux me-
Tannos B MypyHTay, Tamaeibyna-ke, Yukyayke, Hypabane, 3acapaba-
A€, HaKoNMNocb OrPOMHOE KONUYECTBO OTBANOB, XBOCTOXPAHMIUW, OT-
XOA0B ypaHoBOW 1 30n0ToAO0OLIBAIOLLER NPOMBILUNIEHHOCTU, B TOM HYUC-
Nne BCKpbiTble ypaHoBble pyabl. [1OTOK pajfoHa, reHepupyemslii ero npo-
AyueHTamu, Ha HeKoTopblx Tepputopusx npesbiwaet MNAK s 50-100 pas.

B yacTtHocTu, B Npeaenax WnamoxpaHunuuia B r. HaBou akTMBHOCTb
papnoHa cocraensier 13 MNAK, gocturans makcumanbHbiX 3HavYeHul (go 50
NAK), a notok pagoHa ¢ noBepxHOCTU AocTuraeTt 4bk/mM? npu Makcumans-
Ho aonyctumom 80 MBK/M2C, To ecTb B 50 pa3 6onbwe MK, HO Hanuive
CaHUTapHOW 30HbI HECKONBLKO CMAMYaeT CUTyauumio.

K papoHoonacHeim oTHocaTca KapatenuHckas (CamapkaHackas) u
Hypartayckas ([xusakckasn) nnowanku. Xora CamapkaHackas nnowan-
Ka manoHaceneHHas, oHa NpUMbIKaeT K 0B6XUTbIM I0XXHbIM okpauHam Ca-
MapKaHhAa, rae MoXeT NposiBUTLCA pafoHOBas ONACHOCTb. [hKu3akckas
nnouwaaka oTHeceHa K paoHOONaCHbIM NO coaepXanuio ypaHa: 6onbuie
yem 4 rpamma Ha 1 TOHHY rpyHTa.

Yatkano-KypamuHckas nnowagka B COOTBETCTBUMN C KPUTEPUSAMU pa-
AOHOONACHOCTW OTHOCUTCS K ONacHbIM U 0c060 ONacHbIM TEPPUTOPUSIM.
34echb pacnonaraloTcsi MHOrouucrneHHble oTpabotaHHble MecTopoxae-
HUS U PYAONPOSIBNEHUA ypaHa, TOPHble BbipaboTKu - WTONbHU, Kapbe-
pbl, wWaxTbl, wWypdbl, cknaauposaHHble 3abanaHcoBble pyabl, OTXOAbI.
Mo cencmuyHocTn Tepputopus siBnsieTca Bocbmu bannsHon 3oHou, MNpu
3TOM NOKanbHbIE Y4aCTKU NpearopHon YacTu - AHrpeH, Anmanbik, AxaH-
rapaH, KpacHoropck, Anrnabagn, AnTbiHkaH - NNOTHO 3aceneHb! (Ao 560
yen/kB. Km).

CTUMYNUPYIOT aKTUBHOCTb PaA0OHa CeTb TEKTOHUYECKUX Pa3noMOB U
BbICOKas CeWCMUYHOCTb TeppuTopun. Kpome TOro, npu BCKPbITUA BOAO-
HOCHBIX NSIacToOB CKBaXUHAMM, WIAaXTaMu UNU LWITONLHAMUW npoucxoauT
NOAKUCNEHNE YPAHOBLIX Py KNCNOPOAOM UNW KACNOTaMu, ypaH nepe-
XOAMUT B pacTBOPUMYIO NErKONOABUMKHYIO (DOPMY U MOXET nepeoTnarathb-
CSl, pacnpoOCTPaHATLCA PYUbAMU, B TOM YUCHE - BPEMEHHBIMW, PEKaMM,
noapycnoBbIMKA NOTOkaMu. AHanoru4HbiM 06pa3om BOBNEKAETCA B Kpy-
roobopoT ypaH U3 MHOTOYUCNEHHBLIX MENKUX NOKanbHbIX PyAONposBNe-
HWI Ha NOBEPXHOCTU U B pacwienuHax. 3To AenaeT noTeHumansHo onac-
HbIMW TEPPUTOPUN, PACNONOXEHHBIE B ONUHAX TOPHbIX PEK, @ YIUTbIBaS
ncTopuyeckue TeHaeHUU PopMUPOBAHUR HACENEHHBIX MYHKTOB UMEHHO
TaMm, rae HaceneHue MHOrMX ropoAoB W CeneHun okasbiBaeTcs noasep-
XEHHbIM PafJOHOBOW ONACHOCTW.

TpeBOXWUT pacnpoCTpaHUBLUAACA NpPaKTUKa UCNONb3OBAHUS Hacene-
HUEM pyaHbIX OTBaNOB B KAaYeCTBE CTPOMTENLHOrO Marepuana npu Bos-
BeAeHUN Xunba. MecTHble BNAcTU AOMXKHbLI NPOBOAUTL LUKPOKYHO pasb-
ACHUTENbHYI paboTty, MHOPMUPYS HaceneHne OTHOCUTENLHO TOKCWUY-
HOCTW pafoHa. CnoxHOCTb BoCMpUsaTUR Npobnembl cBA3aHa C NaTeHT-
HOCTbIO, CKPLITLIM XapaKkTepoM NpoueccoB, Korga npossneHus Goneaxn
MOryT 06HapyXUTbCA Yepe3 MHOrO feT rnocrne pagvauvoHHOro Bo3gewn-
CTBUSI paaoHa.
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[MpoBnems! TpaHCIPAHWMYHOrO NEPEHOCA PAANOHYKINAOB

Mo gaHHbIM MATAT3 Ha koHel, 1992 roaa, Ha Tepputopun cTpan Liex-
TpanbHOM A3UM MENUCb 3HaYNTENbHbIE 3anexu ypauosbix pya. Ha Ka-
3axctaH npuxogunocst 50% 3anacos ypaHoBbix pya GbiBlwero cotsa, oT-
xoAbl ypaHoaoObbisatowen orpacnu cocraensany 217,8 MnH. TOHH obiuen
akTMBHOCTBbIO okono 220000 kiopu. Ha Tepputopun Keipreiactana obulee
Konu4yecTso oTxonoe Honee 34 MNH. TOHH CYMMapHO# akTUBHOCTbIO CBbl-
e 88000 kiopu nNpousBoauny ABa rOpHO-MeTannypruyeckux KombuHa-
Ta W BECbMA OMacHble B 3KONMOTMYECKOM OTHOWEHMU 23 XBOCTOXpaHW-
nvwa n 15 oteanos B pavioHe r. Mann-Ca#n, koTopble 6binn pasmetie-
Hbl W 3alUULIEeHbl OT METEOPOONMYECKNX U CeNCMUYECKUX hakTopoB He
onTumanbHbIM oBpasom. CyulecTsyeT 1 yxe nposenseT ceba onacHocTs
pPaAnoakTUBHOTO 3arpA3HeHns Yabekncrana scneacrene nonagaHus pa-
AVNOHYKNNAOB ¢ Mannncainckoro XBoctoxpasvnvila B BOgHble pPecypchbl
depraHckon f0NUHLI.

EcTb onpeaenexHbie npobnemsl 1 B NPUrpaHnyHbix ¢ Tagxukucra-
HOM parioHax, ffe BO BPEMEHA COi03a aKTUBHO BENOCb ypaHOBOE Npo-
13BoacTeo. MHTeHCMBHO paboTaeT ropHo-mMeTannypruyeckuin kombuHat
B . XyAKaHa, MMeTCa xpaHunuia otxodos B6nusu pekv Coipaapbiu, u
MOXHO Npeanonarartb, YTo pagoHoBas npobnema B TagxukuctaHe, su-
OVMO, CTOUT He MeHee, ecnin He Bonee oCTpo, YEM B Apyrux CrpaHax
LlentpanbHon Asun.

B aTOM KOHTEKCTe NpeacTaBnseTcs HeobXoaMMbM OTMETUTL ABa MO-
MEHTa, XapaKTepusylowux CroXuBLUYIOCS cuTyauwto. Bo-nepssbix, npo-
6nema HOCUT MeXAyHapoAHbLI XapakTep: Kak B LUMPOKOM CMbICNe - B
nnaHe pacnpocTpaHeHns MaTepuanos AN CO34aHUA SAEPHOIO OPYXUSK,
Tak U B Y3KOM CMbICNE 3TOro CNoBa - BeAb NPOUECChl eCTECTBEHHOrO ne-
peHoca paauoHYKNINAOB HE NPU3HAKOT roCyaapCTBEHHbIX rpaHny.

Bo-BTOpbIX, HU OQHO U3 HOBbLIX HE3ABUCUMbIX LIEHTPanbHO-a3naTcknx
rocyaapcTs, BCNeacTBue IKOKOMUUYECKUX CAOXHOCTEN NnepexoaHoro ne-
puoaa, He pacronaraet 40CTaTO4HLIMU (PUHAHCOBLIMU CPEACTBAMU, HE-
obxogumon annaparypoi, cneunansHbiM 06opyaoBaHWeM 1 MeEXaHWU3ma-
MU Ansi peleHyst npobnemsl HaZEXHOro 3aXOPOHEHUS U KOHTPONS Haj
pagvoakTUBHbIMY U Aenawumncs matepnanami. Nonoxenne ycyrybns-
eTcA Ge3pa3nuuHbIM OTHOWEHUEM K 3TOW npobneme YMHOBHWUKOB, OCO-
6eHHO pykoBoauTenen npeanpuaTui ropHoobeisatoLen v nepepabarbi-
BatOLLIEN NPOMBILLITEHHOCTH.

Hawbonee HarnaaHo npoBnema TpaHCIPaHWYHOro nepeHoca paau-
OHYKNUAOB nposBnseTcs Ha npumepe CeBepHo-PepraHckoro pernoHa.
3neck Ha TeppuTtopun 1300 kM2 NPOXMBAET HACENEHNE YUCNEHHOCTbIO
8 1,1 MUNNUOHa YenoBek, KOTOPLIM PEanbHO YrpoXaeT pa3pyLweHune oT-
BanoB M XBOCTOXpPaHWINLY pPagnoOakTUBHLIX OTXOAO0B, CKOMUBLUMXCS Ha
yyacTkax ypaHoBbIX MECTOpOXAeHU u pyponposenenuin Keisbin-Axap,
Mainu-Cy n gpyrux, pacnonoxeHHslX Ha Tepputopun KeipreisctaHa. Ha
Kbizbin-[xape 1©3-3a TskenbIX rOPHO-TEXHUYECKUX YCNOBUIA - OBUNBbHBLIX
nocTynneHnn Hed T, BOAbLI W rasa Ha yvacTkax BelpaboTok, B CBOE Bpe-
Ms Bbina oTpabotaHa NUWe YacTb PyAHOro Terna, oTBanbl He PeKynsTU-
BMPOBaHb! 1 BOAOTOKaMu CMbIBAKOTCS B peky AKcaW, a oTTyaa B KpynHen-
wyto peky HapbiH.
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B pesynerate onon3Hen, cenen, pa3mbiBa paauoakTUBHbIX OTXOA40B
Ha KOHyCaX BbIHOCA CO3iaETCA TPaAHCrpaHMUYHOE 3arpa3HeHne BOAHbIX aK-
BaToOpPWIA, NPYHTOBLIX BOA, NOYBEHHOro nokpoea HamaHraHckow obnacru.
MaBoakoBbie BoAbI NO PYyCNaM ropHbIX PEHEK CMbIBAIOT OTBAsb! B AOMUHY.
AHanus AoHHbIX OCaAKOB Ha rpaHulle Y3bekucraHa nokasan cogepxaHue
ypaHa [0 215 r/T, noBbILLEHHbIE KOHUEHTpauuu CBUHLA, Xenesa, Xxpoma
1 ApyruX aneMeHTOB, KOTOPbIE U BKIIOYAOTCS B HUONOrMYecKyto Lenoyky
paanoHyKnuabl ypaHoTopuesoro psaa. lepeHocumble rpyHTOBLIMU BO-
AaMu ypaH, paaui, TOPUA 1 NPOAYKTLI X pacnafa KOHUEHTPUPYIOTCS Ha
3aCTONHBIX, 3aB0ONOYEHHBIX YHacTKax LeHTpanbHOM YacTi A0MUHbI, op-
MUpPYA BMECTE C CONYTCTBYIOWUMMU CTPOHUWEM, CENEHOM, BaHagUeM, Mo-
nubaeHoM, CBUHLOM U APYrMMU 3NeMeHTaMmn apeans! 3arpsiaHeHus. Pac-
YeTbl, NPOBEAEHHbIE reoun3nkamm, NoKasbIBAIoT, UYTO B Cryvae paspyLie-
HUS1 XBOCTOXpaHunuLy o6bem XBOCTOBOrO Matepuana TofbKo B AONIMHE
pekun Maunu-Cy npesbicuT 1 munnuon M® npu oblien aktueHoctu 10,6
ThICAY KIOpY, a nnowaab 3arpasHeHns coctasut okono 300 km?.

AHanornyHan noreHynanbsHas yrposa TpaHCTpaHUYHOTO 3arpAsHeRns
Tepputopun YabekuctaHa CyulecTByeT B CBSI3U C pacluvpsiollenca aes-
TENLHOCTBIO FOPHO-METanNypruyeckoro kombuHarta B r. Xyaxauae, a Tak-
Xe C COCTORHMEM XBOCTOXPaHUMWULL, OTBANoB, HEKOHAULUMOHHBIX YpaHO-
BbIX PyA ¥ T.N. Ha TeppuTopuu TagxukucTana.

EctectBeHHo, 3Ta npobnema 3HauuTenbHo H6onee macwrabHa, He-
Xenu pagoHoBas, HO OHA MNO3BOMSIET COCTaBUThL ACHOE NPeACTaBrneHne
O PafOHOBON KOMMOHEHTE paanauuoHHon 6e3onacHoCTN Hacenenus, o
TpaHCrpalnyHbIX npoyeccax Murpauun pagmoHyknuaoe u Heobxoaumo-
CTn 06beanHEeHNA yecunui muposoro coobulectaa, B YaCTHOCTY nocpea-
CTBOM UHCTUTYTOB MATAT3, BO3 1 Apyrux mexayHapoaHbIX opraHuaa-
uuin, Ansa peweHun 3anad no obecnedeHno pagmaumoHHon 6esonacHo-
CTW Hacenexus.

Cneuuduka papoHoson npobnematuku B Y3bekucraHe U COXHOCTb
npobnembl 3aWnTbl Hacenexns” oT paanMaLUoHHOIo BO3AEUCTBUS paao-
Ha 1 ero AoMepHUX NPOAYKTOB pacnaga kak B Y3bekucraHe, Tak v BO BCew
LieHTpanbHon A3uu 0BbACKHAETCA He TONbKO Creundukon, HO U Hanuuun-
€M psija HeratuBHbIX (HaKTOPOB;

1.MNosbilWeHHOE coaepxaHue paguoHyKNnMA0B YpaHo-TOpUEeBoro psaa
B riopogax, MUHepansHOM Cbipbe FopPHbIX U NPEAropHbLIX PanoRoB, a Tak-
Xe LleHTpanbHbix Kbi3bin-KymoB (B yrnepoancTo-KpEMHUCTBIX CnaHuax
- 0T 25 go 170 r/T); MHOXECTBO MECTOPOXAEHWIA U PyAONPOSBNEHUA ypa-
Ha.

2.Pa3BuTas ceTb npeanpusTuii no fobeiye 1 nepepaboTke MUHepanb-
HOTO Cblpbs, YpaHa, AparoueHHbIX, peakux v LUBETHbIX MeTannos, doc-
hopHbiIx yaobpenuir, HedTu ,rasa, yrns, rpaHura, Mpamopa, KoTopble uc-
Nonb3ylT TEXHONOIUIO, HE BCEraa OTBeqarowWyo TpeboBaHnAM OXpaHbi
OKpYXaloLLen cpeabl.

3. Hannune nokanbHbIX YYacTKOB TEXHOrEHHOW 3arpsisHEHHOCTH, B
TOM 4UCne pPaanoHyKNUAaMU ypaHOTOPUEBOro psiaa, B panoHax npex-
HUX pa3paboTok U NpPoM3BOACTBA ypaHa W COMyTCTBYIOWMUX METannos
(xBOCTOXpaHuNuwa, oreansbl, oTpaboTaHHble U 3aBpOoWEHHbIE WTONbHU
M T.N).
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4.06wMpHbIE 3eMenbHble Yroabs, NeperpyxeHHble nectuuuaamu,
ANOXUMUKATAMMU, YACTb M3 KOTOPbIX XapakTepU3yeTcs MoBbILLEHHbIM CO-
OepXaHveM ypaHa n paaus.

5.0co6EHHOCTY r€OTEKTOHUKM PErnoHa, OTHOCALLEroCs K CEMU - AeBS-
™™ BannbHbIM cencMnyeckum 3oHam. 3a nocnegrve 100 neT TonNbKo Ha
TeppuTopuu Y3bekuctaHa npov3owno cebie 20 xpynHbIX 3eMneTpsace-
HWiA cunown 7-9 6annos.

6. MHoro4YucneHHole BoAHble apTepun, Gepylluue Hayano B ropax, Ko-
TOpble BLIHOCAT PaAUOHYKNUABI B PAWOHbI NONUBHOTO 3eMneAenvs.

7.Pe3ko KOHTUHEHTanbHbI apuaKbliA kNUMmaTt ¢ npeobnaganuem uc-
napeHusa Hag ocagxamu, bonbwon amnnutygon konebaHun Temnepary-
Pbl ¥ BNAXHOCTU B TEYEHUE CYTOK (NETOM ANA NOYBbI U IPYHTOB MaKCK-
ManbHble 3HadeHns AT°n = 45-50°C, ans Bo3gyxa AT°s = 20-25°C, AW
= 40-60%).

8.YBennyeHve mobunbHOro TpaHcnopTa, NOBbLILWAWEro ypoBeHb 3a-
rPA3HEHHOCTM aTMOCGHEPHOTO BO3AyXa BbiXMOMHKbLIMUN razamu.

B GonblUMHCTBE CBOEM NepeuncneHHble PakTopbl ABNAITCA UCTOM-
HMKaMW NOBbLILLEHMS KOHLIEHTPaLMKN paAoHa B OKpyXatollen cpege, a pa-
[AOH, B CBOK O4eEpenb, Kak yXe CKasaHO, OKa3biBaeT CUHEPreTu4eckoe
BMYAHME HA KAHLEPOreHHble KOMMNOHEHTbI, MHOTOKPATHO YCUNUBA/ wX
AEWCTBUE Ha OpraHuam yenoseka.

Cneumanuctamn Yabexucrana 6oinu obcneaoBaHbl BoIGOPOUHO paj
XUIbIX U NPON3BOACTBEHHbBIX NOMELLIEHWA CTONUYHOIO Meranonuca, AH-
awxada, Anmansika, Axrvnaba-ga. B Anmansike u3 688 obcnenosaHHbIx
nomeuenvi B 283 (41%) MoWIHOCTL 403bl Y M3nyyeHus coctasuna 35-40
MkP/uac, obbemMHas akTuBHOCTb pagoHa - 300-800 br/ kyb6.m. MNpeaens-
HO AONYCTUMbIE KOHLUEHTpaLuumn pagoHa npessitieHb! B 3,75 - 10 pas.

AHanornyHas kaptvHa B I AHrmabane, pacnonoXeHHOM B AONUHE
pekn [lykeHT-calt, B paioHe OTpaboTaHHbLIX YpaHOBLIX MECTOPOXAEHNR
Anatanbra, [xekuHgek, Kattacain. 3gech akTMBHOCTL pagoHa B Nome-
LeHuax coctasnsaer ot 670 ao 2330 noagsanax v kopuaopax pyaoynpas-
neHus -po 13680.Takvum o6pasom, B crniyyae npebbiBaHus yenoseka B no-
MelueHun B TeyeHne paboyero Bpemenu 2000 yacos B roa agpdekTns-
Has ao3a obnyyeHua coctasut oT 5,2 ao 18,4 n 108 m3B/rog cooTseT-
CTBEHHO.

OddekTnBHbIE 1030BbIE NPEAENb! CYMMAPHOTO BHELIHETO U BHYTPEHR-
Hero obny4yeHusi coctasnsioT 20, 2,1 M3B 3a KaneHAapHbIA rog COOTBET-
cTBeHHO. CpefiHeB3BelleHHas nHaAnBnayanbHas agdekTuHas no3a ob-
Ny4YeHus BCero Tena coctaenseT npumepHo 7,5 m*8 B roa.

YpoBeHb coaepxaHus paaoHa 8 AHrvabane, B NOMELEHNAX C MaK-
CMManbLHOW ero KoHUeHTpauuewn, B obulen no3e obnyyeHus cocTaBnaeT
aonto B 5,4 pasa Bbllle YCTAaHOB/IEHHbIX NPeAENbHbIX HOPM ANs Nepco-
Hana. M3 obulero konuyecTsa o6cneqoBaHHbiX Ha coAepXaHue pagoHa
nomeuwieHun B 44% Habnioganoch npesbilwenve MNAK. MonyyeHHble pe-
3ynsTaThl YKa3bIBaKOT HA CBSA3b UCTOYHMKA Y U3NYYEHUS C HAKONNEHUEM
pagoHa B CNyXebHbIX NOMELLIeHNSIX ¥ NOATBEPXAAIOT HANMuue n Murpa-
LU0 paauoOHYKNUAOB.

Ha Tepputopun r. TawkenTa 6b1n0 NposeaeHo 635 namepennn akTns-
HOCTU pafioHa B BO3ayxe NoMeuleHui, B ToM uncne okono 200 - B nome-
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LeHnsx nepsbix aTaxew sganun (h = 1-1,5 m). PesynsTaTel npeacrasne-
Hbl B BUAE TUCTOrpaMMbl pacnpeaeneHns no BeNMYMHaM KOHLEHTpauun
06bEeMHOW aKTUBHOCTU pafoHa. CpeaHeapudMeTuyeckoe 3HaueHue ak-
TUBHOCTM pagoHa coctasnno 42 Br/ky6. m.

M3mepeHus akTUBHOCTU pafioHa B TUNUYHOW TaLlLKEHTCKON KBapTupe,
pPacnonoXeHHOW Ha NEPBOM 3TaxXe YeTbIPEX3TAXHOIO KMPMUYHOIO 4oMa
71-n cepuu, ganu no6onbiTHLIE pe3ynbTaThl. B KYXOHHBLIX NoMeLLeHUsX
oT4eTnMBo Habnl4aTCs 4Ba NUKa NOBbLILUEHHOW aKTUBHOCTW pPaAoHa - B
YTPEHHUE ¥ BEeYEepHUE YHackl, 4TO CBA3IAHO C HENPEPbLIBHLIM NONb30BaHW-
€M ra3oBbImMu ropenkamu. lNpeBbilueHNe YPOBHA pagoHa No CPABHEHMIO C
AHEBHbLIM, KOrAa rasoBble ropenku He paboTarloT, B cpegHeM BTpoe.

MoBbIlWweHHble KOHLIEHTPaLUWUK paaoHa HabnoaalTcs B BaHHOW U Ty-
aneTHoON KOMHaTax. B BaHHOW KOMHaTe KOHUEeHTpauusa pagoHa npumep-
HO BABOE BblWe, YEM B CranbHe WNu roCTUHOW U OOBACHAETCA AOMONHA-
TeNbHbLIM BblAENEeHNEM pagoHa v3 BoAbl. [pu 3TOM 3aMeYeHO, YTO MOBbI-
WeHWNe YpOBHA pafoHa A0 NpeaenbHo 4onyCTUMOro CBR3aHo C yBenuye-
Hnem 6eCcKoHTPONbHOro pacxoaa rasa v BoAbl, B 0COBEHHOCTY Ayla, npu
BKJTIOYEHUU KOTOPOro NnowjaAes UCNapeHus pagoHa, coaepXallerocs B
BOAE, PesKo BO3pacTaerT.

B knpnu4Heix nomellennsx obbemHas akTUBHOCTbL pagoHa cocTaBns-
er B cpeaHeM 25-53 Br/ky6. M, B GETOHHbBIX - HECKONLKO Bhiwe: 36-66 Bk/
Ky6. M, gocTuran B HekoTOpbIx cnyyasx 185-200 Bi/ky6. M. YBenvyeHHoe
3Ha4YeHne aKTUBHOCTU pajoHa BO BTOPOM crnyvyae oObsicHAETCst nosbl-
WEHHbIM COAEPXaHNEM B LlEMEHTe, Pe4YHOM Necke, rpasum m3ortona 226
Ra 1 HegoCTaTOYHBIM PaAMALUMOHHBIM KOHTPONEM Npu npoussoacTee be-
TOHHBIX U3AENVA.

Ans TMNOBbLIX NPOU3BOACTBEHHLIX NOMeWeHuit nabopaTopHoro T1na
nnowaaeo 36-72 M?, NUHONEYMHbLIM NOKPLITMEM Nonoe v Gonbwow nrno-
LLaAbD OCTEKNEHUA HAPYXHbIX CTEH, HECYLLIECTBEHHbIM PacxoaoM rasa
1 BOAbI, aKTUBHOCTL pajiloHa NPy HOPMAanbHON BEHTUNSAUWUM COCTaBnseT
ot 9-12 Br/ky6. m go 35 br/ky6. m.

3ameyeHo, YTO ypoBEHb KOHUEHTPauuW pafoHa sIBNRETCS Makcu-
MarbHbiM B IMUHOBWTHLIX AOMax, a Takke CMOXEHHbIX U3 Kupnuya-
Cbipua, WWUPOKO UCMONb3yEeMOro HaceneHuem CenbCkux panoHoB CTpa-
Hbl: 55-235 Bi/ky6. M. OBbSICHAETCA 3TO NOBLILLIEHHBIM COAEpPXaHUEM
pagvs B TNUHaX B COMETAHWM C BBLICOKUM KO3 PUUMEHTOM 3IMaHaumu
(eblaenexHnemM pagoHa B atmocdepy).

OcHoBHBIMM NpUYMHAMK U3OBITOUYHON KOHLEHTPALMU U30TONOB paao-
Ha B XWMbIX NMOMELLEHUAX, BTOPOrO, TPETLErO ITAXEN U Bbille SBMAKOT-
€ NOBbILEHHasA KOHUEeHTpauwsa coaepxanuna 238U 1 232Th B cTpouTens-
HbIX U OTAENOYHBIX MaTepuanax, NOCTyNNeHne paaoHa U3 BoAbI U rasa, a B
noABanbHbIX U NOMEWEHUAX NEPBbIX 3TaXEN - BbIAENEHUS paaoHa U3 no-
4Bbl. W1 BO BCEX Cry4asix, KpoMe TOro, NPUYNHON MOXET BbiTb Takke nio-
Xast BEHTUNAUMS, NOHWKEHHBIN BO3AYX00OMEH C BHELLHEN aTMochepoin.

Bbinn usmepeHs! cpegHecyTouHble 3HaveHus OA pagoHa B nomelle-
HUAX MeTpononuTeHa (74 samepa) M 8 70 noaBanbHbIX NOMELEHUSX B
pa3nuuHblX panoHax r. TawkeHTa.

CpenHecyTouHoe 3HadeHne OA pafoHa Ha BCEX CTaHUUAX TalKeHT-
CKOro MeTpononuTeHa cocrasuno 44 brk/kyb. M, B noaBanbHLIX NOMELEHN-
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ax - 284 br/ky6. M. Ctonb Bonblioe pasnuyve B NokasaTensx akTUBHOCTU
pafoHa Ha NOA3EMHbIX CTAHUMAX METPONonuTeHa U B noasanax Xunbix
3naHui - B 6,5 pasa - 06bRCHAETCA HECKONBKMMU NPUHMHAMW. HAOEXHON
rMapouU3oNaLMER COOpYXKEHWUIH METPONONUTEHA C KCNONL3OBaHUEM Cheuu-
anbHbIX COPTOB 6eToHa (CMnNMKatobeToHOB) U NMOCTOAHHON NPUHYAWUTENb-
HOW U eCTeCTBEHHOW (3a CYET ABUXEHUA NOE3A0B) BEHTUNALUENA.

Copepxanve ceuHuya B opraHuame xutenen CLUA B 50-1000 pas
fonbiue, YeM B TKaHAX JIOAEN, XKMBYLLUX HECKONBLKO TLICAY NET Hasan,.

8. OO - B 6uocdepy ero BHeceHo oT 1,5 00 4,5 MmaHTunn go 1 kr
Ha kaxgoro xurtena 3emnu. B oTAenbHbIX panioHax € MHTEHCUMBHBIM
Cenbckum Xo3ancTeoM coaepxanune AT pocrturaet 5-6 xr Ha uenose-
Ka B roa.

B 70-e roabl B Mupe 610 npounaseaeHo okono 50 MNH.T aTuneHamx-
nopuaa - 3To NO 14 Kr OQHOMO M3 CUNbHENWMX SA0B Ha KAXAOro XuTe-
ns 3emnu.

9.Yenosek co3aan 6onee 100 TbiC. XMMUYECKUX BELIECTB, U 3TO YUC-
no exeroaHo yeenvunsaeTtcs Ha 1000. M3 HAX 7 ThICAY BELLECTB - KaKLie-
poreHbl. M3 Hux Tonbko 1500 BeulecTB UCNbITAHBI HA XWUBOTHBIX.

10. B HacTosujee Bpems BO BCEM MUpPE, B TOM YACNE U B CTpaHax
CHIL,  nHabniopaetcs CHwxeHWe TEMMNOB 3arpsasHeHns 6uocdepsl wu
NPOHUMAIOTCA BCE MEPbl K YMEHBLUEHUIO CTENEHW 3arpsA3HEHns okpy-
Xawouen cpenbi. Tak, B 1983-1984 rr. cOOpyXeHb! O4UCTHBIE  COOpYXe-
Hua o6béMOM 17 MNH.M CTOYHOW BOAbI, B pesynsTaTe KONMUYECTBO
c6pOCOB YMEHLLWINNOCH HA 2,9 KM3.

B 1984 r. B 6biBem cotode 69% nOTPEOHOCTU NPOMBILLNEHHOCTY
obecnedveHbl 060pOTHBIM BOAOCHAOXEHUEM, YTO NO3BONAET OTKasaTLCA
0T 220 KM® YUCTOMN pedHOoW UNK 03epHo BoAbI. ITO B 4 pa3a npesbilaeTt
cpeaHeronoBow cTok JHenpa. _

B 1983 . no cpaBHeHxuio ¢ 1975 roqgom Ha 9 MIMH.T. COKpaTUNUCH Bbl-
6pockl BpeaHbIX BewecTs B aTMocdepy. B Yabexucrane ¢ 1991 no 2001
rr. Ha 39,6%.

11. OAHAKO BO MHOTUX pawoHAX MMaHEeTbl UMeKTC “TopsAune TOUKU”
nNpupoabl, HEKOTOPbIE YroNnku NPUPOAbI HAXOZUTCA B KaTacTpodr4ecku
TsOKENoM nonoxexun. Tax, Hanpumep, nobepexse banTuitckoro mops,
pexu PeitH B EBpone, 3arpA3HéHHbie pa3nuyHbIMKU oTxoaamu, Gonbline
Benukue o3épa Amepuku, o3epo CesaH B ApmeHnuu, ozepo bankan 8 Cu-
6upu, Apanbckoe mope, Bobichbixawwe peku Coipaapba ¥ AMyaapbs B
CpeaHein Asun.

Bcé ato pesynbraTt 6ecxo3ancTBeRHOCTH, 6eCKynbTypbs U HE3HaHUA
3aKOHOB NPUPOABI CO CTOPOHLI pabOTHNKOB rOCYAapCTBEHHBIX 1 NapTun-
HbIX OpraHos, ux npeHebpexenue NPUPOAON.

BO3AENCTBUE 3AFPA3HAOWMX BELECTB
HA TEHETUYECKWE CUCTEMbI XUBbLIX OPFTAHU3IMOB

B HacToswee BpemMa B MMpEe HAKOMNNEHO 3HAYUTENLHOE KONUYECTBo
MyTareHHbix BewecTs (B Boae, noyse U atmocdepe). Hekotopbie Beute-
CTBa OKa3bLIBAT KOMODUHMPOBAHHOE MyTareHHoe AeNCTBne, COBMECTHO,
Yepes BHYTpUKNeTouYHble nnasmoauv (monekynst [AHK). 3tm nnasmuHe!
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He TONbKO nepenalT MyTareHHble BELeCcTBa, HO U CBOMCTBa DakTepui,
BWPYCOB U UX NATOTEHHOCTL.

Ha obmeH 6enkoB u HyKIMENHOBBLIX KMCNOT XUBbIX OPraHN3MOB BO3-
[ENCTBYIOT MHOTME 3arpsisHaoLve S40BUTbIe BELECTBa.

Bce knaccel repbuumnaose, Takue, Kak: a) ranoanHosble KUCMoOTb! (4a-
nnonex); 6) apomartuyeckue KUCNoThl (xnopambeH); B) amuabl (Nponu-
3amugp); r) kapboHatbl (npodam); A) TpuokapbomaTsl; €) NUPUANHLL U
Apyrue, Kotopble BO3AEUCTBYIOT Ha obmeH, coaepxaHune u Hapy-
weHwue 6enkos, PHK n JHK, 1 B pesynerate npoucxoasT rnybokue Hapy-
LEHWUS XU3HEAEATENbHOCTU pa3HblX BUA O B.

UyxepogHble COeANHEHNS B OpraHuame TpaHchOpMUPYIOTCS C yya-
cTuem hpepMeHTaTUBHbIX peakuui YeTbipEX TMNOB: OKUCIEHUS, BOCCTa-
HOBREHWs, Aerpagaunm (paclenneHns Monekyn) U KOHbIorauum, T.e. co-
€AVHEHWA MONEKYN 3arpsi3HUTENA C OpraHUYeckUMK BEWECTBAMM KNeT-
K.

Muorue xnopoprasundeckue, docdopopraHuyeckie U opraHomera-
NUYEeCcKMe COeRUHEHWUA SBMSIOTCA MOWHbIMU KaHLueporeHamu u B pe-
3ynbTate UX HaKoMieHWs opraHW3am norvbaeTr vnu NosIBNSIOTCS Henor-
HOLIEHHbIE reHeTU4Yeckne Hacneaun: AeTn, POXAEHHbIe HeNONMHOUEHHbI-
MU, NOCTOAHHO HONbHLIMK, C Pa3HOI ANVHbLI KOHEYHOCTAMU. Kpome Toro
pe3ko HapywaeTcs npoTtekaHue 6epemMeHHOCTU HOBOPOXAEHHbIX. [laxe
B MONOKE KOpMSALWUX maTtepen cogepxanue nonuxnopbudenuna (MX6)
nocturaet o 10 mr/kr.

OTaenbHble BewecTtBa, Takue, Kak rekcuxnopodeH, cogepxarca B
mbine - 1-3%. Marepu, ynorpebnsaswue 310 Mbino okono 70 pas 8
AeHb (okono 500 meanumKHckux cectép B LLiBeackux rocnutansx), umenu
Cepbé3Hble noBpexaeHus, T.e. 6,1% HOBOPOXAREHHbLIX AETEU UMENU ce-
pbésHble reHeTuyeckue Hapywenus (4o 16%).

OrtpuuatensHoe enusive 0T onpeaeneHo BO MHOMMX cny4vasix. Tak,
B 1969 r. y Bypbix nenukaHoB u3 1125 rHéan BbiBENOCH NuLLb 4 onepus-
wmnxcsa ntelya. Maccoeas rnbenb nTeHuos Bbina cBsA3aHa C TOHKOW CKOp-
nynown sauy (ocTpoB AxakaHanaHe B panoHe Jloc-AHxeneca). [pu cHuxe-
Hun conepxanuna O0E, AT B okpyxatowen cpege, CKopnyna aul nenu-
KaHos cTana bonee ToncTon u rubenb NTEHUOB HEMHOrO CHU3unaco. Fpu
yTOHYEeHUN ckopnynbl Ha 16-19,7% u3 10 OTROXEHHBIX SUL, BbIBOAUNUCH
BCEero 2 nrexHua.

B passuBaloLUxCA CTpaHax eXerogHo OTPasnsKTCs NecTuungamu
okono 375 Tbic. yenosek, U3 Hux okono 10 Tbic. ymupatot. Okono 80%
pakosblx 3abonesaruil CBA3aHbl C XUMUYECKUM 3arps3HeHnem cpeabl.

M3BecTHo, 4TO Ha opolwaeMbix 3emnsx CpegHew Asun, ocobeHHO
B Y3bekucraHe, B cpegHem Ha 1ra ucnonesyetcs 54,5 kr (mectamu 4o
190 «kr/ra), AsepbaingxaH; CUNbHO SAOBUTLIX XMMUYECKUX COEANHEHWI, B
pesynbTaTe HYero TbICSYM rekTapoB NNogopoAHON 3emnin ctanun Becnnoa-
HbIMW, 3apaxeHa noysa, BOAOEMbI U B KOHEYHOM CYETE - NI0AU, Y KOTO-
pbIX NOABNAIOTCA MHOXeCTBO BonesHen, ocobeHHO y AeTen, OHU cTanu
HU3KOpOCbIMU, BONE3HEHHBLIMU.

Kpome necTtuumpoB cepbE€3HOE OTpULaTENbHOE BMUSIHUE Ha OKpY-
XKauwyto cpey okasblBaloT MUHEpanbHbie KOHLUEHRTpauun pTyTu, Meaun,
KagMus, eHonoBs, aMMOHUSA, LMaHWAo0B U T.4.
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Tak 8 CLLUA B 1984 . B kpynHbIX BogHbIX BaccenHax 40 80% 6bivkos,
TOMKOBOAHbIX pblb (cTaplie 2-x neT) HbinM Nopa)keHb! PAKOM KOXU UMK
neyeHu; y cyaaka kaHaackoro - onyxonb nevern. M3 10 pui6 8 Bbiukos
cTpagany nopaxeHvem nedvexn. Beé” aTo ssunoch pesynstaTtom yBenu-
YEHUA XMMUYECKMX COEANHERUA B KPYNHbIX BOAHLIX Baccennax. Vccne-
nosaHus nokasanu, uto 8 CLIA u Kavape 6onee 8,5% pbi6 6onetoT Hak-
TepuanbHbIMK, rpUBKOBLIMUY M NapasvTHbIMK HONE3HAMU.

OT pacTBOpUMbIX apomaruyeckux nponssoanrblx (PAM) okono 5% cobi-
pon HedTH, rMBHYT Bofopocnm, HECNO3BOHONHBIE XUBOTHbBIE, PbIbbl, rMb-
HYT TIONEHW, CUPEHN 1 kKnTooBpasHble.

He 3HaunTensbHoe konunyectso O4T n xnopodoca Bbi3biBaeT yrHerte-
HUE U HapylIeHVe XUBbIX opraHvamoB. MuHepanbHoe KONU4eCTBO pPTy-
T (0,05 mr/r), mean (0,05mr/n), kaamus (0,2 mr/n), deHonos (0,05 mr/n),
anioMuumns (1mr/n), n uvanungos (0,05 mr/n) Bbi3bIBAOT HapyLweHUs xa-
pakTepa ABMKEHWS U NPUBOANAT K rnbenu pbib.

B Mepmanumn noau, XvBLLME B OKPECTHOCTRX XUMUYECKNX NPEANPUATINA,
Sonenv npocTyaHbiMu 3adonesanusamu B 5-10 pa3 npoaonxuTtensHee, Yem
KOHTPONbHbIM KOHTUHIEHT. [edeHb, NOYKK, NogxenyaoYHas xenesa - B 1,5-
2,5 pasa vauie Gonenn y aTux niogei, Hem y koHTponbHblx. Obulan sabone-
BAEMOCTb AeTel A0WKONbLHOro Bo3pacTta Ha 30% Bbille, YeM Y KOHTPOSb-
HbiX. Mpy 3TOM oTpUUaTENsHOE BNMsiHME necTnumaos ot 14,1 po 56,6.

O PE3YNLTATAX ALEPHOWN BOWHbI

Oxpata npupogds! senserca rnobansHon npobnemon cospeMeHHoCTH
n OHa TecHenwum obpa3oM cBsizana ¢ npobnemamu: 1. npepoTepalle-
HUA ALEPHOW BOWHbLI W OrpaHUYEHUs FOHKK BOOPYXXEHUS, 2. Aemorpa-
thuyeckomn ctabunuzauyum.

NMobas gestensHocTb B 06NacTv oxpaHbl NPUPOAbl TEPSET BCAKWIMA
CMbICN, ecnun ByaeT pasBs3aHa sgepHasn BovHa. Mpu atom:

A) pagmoakTuBHble OCaaku paspywar reHooHA XUBbIX opra-
HU3MOB;

B) ofnaka neinu, abima ot noxapos ByayT BoiOpoweHsl B atMocdepy,
4YTO NULUMT NAaHeTy 0ObIYHOrO KOMUYECTBA CONHEYHON 3HEPTUY;

B) 8 pesynsTaTte 3TOro TEMNepaTypa MNOHU3WUTCS, HacTtynuT “spep-
Has auma” U NnaHeTa 3aMEpPaHeT,

I B ropax BbicoToM 5 ThiC.M Haa YpOBHEM MOPS U Bblllie Temneparypa
NOBLICUTCA ¥ NEAHUKWU NPEBPATATCA B CTeKalowme NoToKw,

[) B atmocdepe yMeHbLIKTCA cogepxanne o3oHa Ha 50% v B peaynb-
TaTe 3TOro MHTEHCUBHOCTL YPJ1 Bo3pacTaeT B AECATKMN pas.

Bce nepeuncneHHoe Yepe3 HeCKONbkO MecsileB xatacTpodhuueckun
nosnuaeT Ha BCé xueoe (Turco et al, 1984).

B 80-x rogax eXemvHyTHO Ha BOEHHbIE pacxoabl TpaTunoch Gonee 1
MNH. Aonnapos, unw 600 mnpa. 8 rog.

O 3EMNE

K. Mapkc B cBO& Bpemst 0TMedan , 4To niogu, noneaylowmecs 3em-
néwn, kak aobpble OTLbI CeMeicTBa, AOMKHbI OCTaBUTL €€ ynyuLEeHHOR
nocneayoLnM nokonNeHUsMm.
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HeobxoanMo MHOro-MHOro pas roBOpPWUTL O LIAPCTBE MOYBLI, BOAW,
BO34yxa, 0co6eHHO O LuapcTBe MOYBbI, O rMaBHOM GoraTcTee NNaHeTh,
T.K. Uapb-noysa 6Obina, ectb ¥ 6yaeT OCHOBHLIM MecToobuTaHueM Bcex
XUBBIX CYLUECTB ¥ UX UCTOYHUKOM NUTAHUSA, HO B KAKOM COCTOSIHUW OHa
ByneT - BOT rNasHbI BONPOC HacTosLero v byayuiero.

MouBEHHbIA MOKPOB BO3HWK M PasBMBANCA OQHOBPEMEHHO W napan-
nenbHO C poxaeHueM xusHu Ha 3emne. BospacT nnaHetbl okono 4,5
MNpA. NET, @ NPU3HaKN XU3HWU OBHapPYXMBaKOTCA B APEBHENLLUX NOPO-
nax ¢ sospactom 3,5-3,8 mnpa.net. bakrepuu, cuHe-3enéHble BOAOPOC-
nu obuTtanu Ha ckanax v B Boaax bonee 2 mnpa.nert Hasag. PassuTbin v
MHOroo6pasHbii No4yBooGpasoBaTenbHLIN NPOLECC HAYancs No3xe, NMUHb
400-500 mnH. net Hasag.

MoyBeHHbIA NOKPOB - 00A3ATENbHLIA K HE3AMEHUMbIA KOMMOHEHT
Buocepbl nnaHeTbl. MOKPOB 3TOT ABNAETCH yOexuiLleM, 3KONorm4ecKomn
HWLLIEN XWUBOTO BellecTBa. Tak, OpraHn3Mbl XXUBYT Ha NoyBax (pacTeHus,
XXWBOTHbIE, MUKPOOPraHW3Mbl) U B NOYBaxX HaKannMBalTCA NOCMEpPTHLIE
OCTaTKu OPraHM3MOB U UX NPOAYKTbI 06MeHa BewecTs. MNoYBEHHBLIN Mo-
KpOB B 3kocucTemax obecneunBaeT BOgHOE, MUHEPANbHOE U ra3oBoe Nu-
TaHWe pacTeHUW, UX POCT U (DOTOCUHTETUYECKYIO AEATENbHOCTb.

MoTtpebnenne Buomaccs U €€ MUHEpanNM3aumMa B NoYBax CONPOBO-
XAATCA BblAENEHUEM YINeKUCnoro rasa, ucnapexsvem enaru, obpaso-
BaHMEM ryMmyca n HakonneHuem coeauHeHul a3oTa, ocdopa, Kanvsa v
MHOTUX APYrux anemeHToB. Bo3HWKaeT CRoXHbI BUOXUMUYECKUn Kpy-
roBOpOT 3TUX anemMeHToB. B kpyroBopoTte 3 6uomaccel okono 93-95%
OCTaéT1Cca B paMKax 3KOCUCTEMBI, @ B 5-7% yxoasT C 3pO3nel, BOAHBLIMM
CTOKamu B reonorn4Yeckui Kpyrosopor.

Kak nokasan B./.BepHaackui, Bce opraHuaMbl CTPEMSATCA YBENMUYUTD
CBOIO YUCNEHHOCTb U 3axBaTUTb GOMbLLYIO TEPPUTOPUIO U yBENUUMBAIOT
MOUW|HOCTb FOPU3OHTOB, 3anachl NOACTUNKYU K r'yMyca, coaepxanue 61oa-
NEeMeHTOB 1 YpOBEHb NNOAOPOAUS.

B kaxpon ToHHe rymyca okono 5 MnH.kunokanopun 3Hepruu. B yep-
Ho3émHon nouse 500-600 T rymyca Ha rektap U TbiCAveneTusMn 3Ta
3Heprus He pacxuulanacs, yBenuuusanaco.

B HacTosiwee BpeMs YepHO3EMbl NOTEPSNIN 3anackl fymyca NpUuMepHo
BABOE MO CpaBHEHMIO € TeM, 4To Bbino 100 net Haszaa.

B pesynbraTte rocnoactBa MOHOKYNbLTYpbl U €70 oTpvuaTenbHbIxX No-
CNeACTBUIA, B NOYBE HaKOMMNUCh Buonorudeckue TOKCUHLI, CaMooTpaBs-
NSoLWMe NOYBY U PEFyNsipHO CHUXatoLne NPoAyKTUBHOCTb.

B pesynsTaTe HeymMenoro OpolUeRUst B CNOXHOXITOMUCTbIX MECTHO-
cTax obpasyiorca rnybokue osparu B 3-7, 10-25 M WMPUHON N 3HAUM-
TenbHOW rnybuHoN; B oTAENbHbIX paWoHax Yabekuctana (HuwaHckue
cTenu) BoAa, NpeaHasHaueHHas AN OPOLLEHUS, yXOAUT B HOPbI TyLUKaH-
4nkos 6e3 nonb3bl.

WCTPEBNEHWE BUOB U PA3PYLUEHVUE SKOCUCTEM

B pesynbrate BO3AEWUCTBUSA YENOBEKA C NMLA 3EMNU UCHEINU HEKOTO-
pble npeacrasutenu cdnopsl U ayHbl. Tak, ¢ 1600 ropa no HacTosulee
spems ncrpebnenbl 162 Buaa n noasuaa nrud, 381 Bugy yrpoxaet uc-
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yesHoBeHue, 255 BUAOB MMNeKONWTalOWMX Ha NyTy K UCYEe3HOBEHUID. U3
ABCTPanmMnCcknx cymuaTbix nog yrpo3on ncuesHoserust okono 42%.

B 1627 roay B MNMonslue ymep nocneauuy Typ (Bos primigentus) - npe-
[OK HALIEro KPYNHOro poraToro ckota.

B 1681 roay wcues gpoHT ¢ ocTposa Maepukuia. B cBsiau ¢ KONoHW3a-
ument B XVII seke n3 28 snaos chayHbl NTUL Ucyednn 24,

B 1765 roay vicdesna nocnepHas ocobb MOPCKON Koposbl (koposa
cnennepa, 1741 r. 6bina onucana) Ha Komanaopckux octpoBax Kamuar-
Ku. 3TMMU XMBOTHBIMY B CBOE BpEeMs KOPMUITMCh YNeHbl akcneanumun Bu-
Tyca bepuHra.

B 1870-1880 rr. ucyeanu aea BuAa I0xHo-adprkaHckux 3ebp -bypue-
nosas 3eGpa v kearra. B 1914 r. B 3oonapke r. UnHunnatTu (CLLIA) ymep
nocnegHui crpaxcTaylowmin ronybe (Ectopistes migratorius). 31oT BUuA
6bIn ucTpebnéx B pesynstate oxoTbl. B UHawv uygom yuenenu 6uaoHbl,
3y6pbl, NbBLI (Bcero npumepHo 150 ocobeit). Bo dpaHuum nocrenexHHo
ncuyesalT measean u xuiHble ntuubl. B CLUA 400 net Hasaa neca 3a-
HUManu nnowagb B 170 MNH.ra, a cevdac OHN COXpPaHUNUCh Ha nnowia-
Aan 7-8 MnH.ra.

NONYNAUNWOHHO-BUAOBOW YPOBEHbL U XAPAKTEP
WCYE3HOBEHWA BUOOB

Mo pasHbIM oLleHKkaM B Haule BpeMsi Ha 3emne CyulecTeyeT okono 2-3
MIH. BUA0B OPraHnaMoB, 13 Hux pactenui - 500 000, xmBoTHbIX - 1,5 MAH.
BUAOB. [0 HEKOTOPBLIM AAaHHbIM YACNO BUAOB TONbKO HACEKOMBIX B NPUPO-
Ae coctasnseT oT 8 40 12 MnH. BUAOB, a obuee Yncno BuaoB U hopM Xu-
BbIX OPraHn3MoB - 40 32 mnH. MHorve MNH.BNJ08 BCE eLé He yCcTaHoBNe-
Hbi. Kaxabin n3 aTux BuaoB TpebyeT oxpaHbl CO CTOPOHbLI YenoBeka.

B HacToswee BpemMa okono 25-30 TbIC.BUAOB BLICLLWMX PacTEHUA unv
8-10% u3 obwero uncna pacreHun Mvpa HaxoaaTCs NoA Yrpo30M yHM-
UTOXEHWS.

B KpacHyto kHury 6oiswero Cotosa (1984r.) saHecensl 603 Buaa co-
CYAUCTLIX, U3 pa3nNuuHbIX ceMeincTs, B ToM uncrie 90 mxos, 70 nuwanHu-
xoB, 50 rpnbos v ap. 13 900 BuaoB Mopckux Bogopocnen y 6eperos Be-
nukoBpuTaHun okono TpeTu - peakue. B Nepmannm okono 40% rpubos
noA yrpo3on UCHE3HOBEHUS.

XunBoTHbIe: onucaHbl okono 1,5 MNH. BUAOB XUBOTHbLIX. TONBKO Ha
laBancknx ocTpoBax 13 1061 aHAeMUYHbIX MonnckoB 600 BbiMepnn v
400 - nop yrposon.

B CesepHont Amepuke onucanbl okono 1000 BWAOB MOSMIOCKOB, M3
koTopbix 40-50% BbIMEPNM MAW HAXOASTCA NOA YrPO30N UCHE3HOBEHUA.
[Mop yrposon ncuesHosenus 2/3 sugos Esponeitcknx 6aboyek. Tonbko B
lepmanunn 3a 50 net sbimepno 27% BUA0OB AHeBHbIX 6abouek. B 3anan-
Hom Anartay, TaHb-lllane n3 150 suaoe aHesHbix 6aboyek 12 nnu 8% uc-
yesnu, a 18% cranu peakumu.

Mo KpacHon kHure Mupa 168 snaoe n 25 noasugos pbib6 HaxoaaTcs
noA yrposon yHudytoxeHus. 52,3% npecHOBOOHLIX eBPONencKkUx BnaoB
pbi6 - nog yrpo3oit. B Tagxukuctane 10,2% pbib noa yrpo3son, u 36,8% -
B [OpbkoBCKko# obnactu, okono 33 suaos amcubuin no mupy, u 60% xso-
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cToBbix 1 13 BUAOB BecxBocTbiX amubuit 3aHeceHbl B KpacHyio KHWry
boiswero Cowsa. Takke 2 BuAa Yepenax, 19 sugos auwepud, 16 suaos
3MeN B YrpoXarouieM NoNnoXeHun.

109 BuaoBs nTuy BeiMepniv Ha 3emne 3a nepuoa ¢ 1600 roaa, u B Ha-
crosiliee Bpems 274 BUAA HaxoAsTCs noj yrpo3on. 3To Xypasnu, Apo-
dbl, asaHbl, nonyrau, panckue ntuupl. M3 408 Buaos ntuy 3anagHown
EBponbl, 294 - B yrpoxaiowem nonoxexnun. B CHI™ 80 enpos 3aveceHo
B KpacHyto KHury.

M3 mnekonuTalowmx 64 suaa 3a nepuoa ¢ 1600 no 1974 rr. ucuesnu,
a 233 Buaa - nog yrpo3oit ucuesnosenun. 3a nocnegtue 15 net us cay-
Hbl UCHE3NU: TIONEHb-MOHaX, renapA a3uarckuid, TYPaHCKWA TUTP U, BO3-
MOXHO, KPacHbiit BOSK.

B yrpoxaioLlem NonoxeHuu HaxoAsTCa: neonapabl, nonocaras rve-
Ha, necel, yCCypuACKW TUrp, antanckuit 606p, cepbiii KUT 1 KOXKHLIA KAT
nap.C 1600 ropga ucyeanu 194 Buaa NO3BOHOUYHBLIX KUBOTHbLIX.

MpuynHbl McyesHoseHusi BUAOB. OCHOBHbIE NPUYMHBI MCHE3HOBEHUS
BUAOB: AoGbiBaHve, paspyweHue  mectoobuTaHuit, BnusiHue  BCe-
neHues, B OCTPOBA MHTPOAYLMUPOBaHO 22 Buga mnekonutawowmx, 160
Buaos ntud. 1300 Bnaoe HacekoMbix, CBbile 2 TbiC. BUAOB LIBETKOBbIX
pacTeHnin. Ho noa yrpo3on uc4esHoBeHUs Haxoaurtcsa 22 suaa ntud, 11
suaoB Monniockos u 70% MaBavickon chnopsl.

B pesynsrate akknumartusauvs B 6acceiiHe Apana KacnunCKoW CeB-
ptoru, cloaa Hbin 3ase3éH xabephbiii cocanbmk (Nitzchia sturio) koTopbin
sBuncs maccoson rmbenun sHaemuyHoro wuna (Acipensor nudiventris).

MHTpoaykuma ko3 Ha ocTpoB CesTon EneHbl npuBena K yHUUTOXEHUIO
33 aHaemunyHbIX BUAoB pacteHui. Bo hnope Maparackapa HbliHe Hacuu-
Thisaetcsi 6onee 900 YyxeseMHbIXx BUAOB; BO riope AHrnuu - 700, BO
cnope Kapenuuv 13 1100 suaos - 200 BUROB MHTPOAYLIMPOBAHO.

B 1987-82 rr. Bo ®paHuy3ckux caBaHHax 6bino ybuto 200 6enorono-
BbiX cunos, a B wrarax Konopano v Banomuur tonbko B8 1971 r. nuno-
Tamy 6bino ybuto 800 opnoe. B 1979 . BO BpemMs n3BepXeHUs BynKaHa
CenTt-XeneHc (CLUA) normbno 5 Teic. nocen, 6 Toic. onexewn, 200 mease-
Aen, 100 ko3, 15 nym. B CLUA 3a 2 mecsiya 1980 r. peibakamu 6btno Bbl-
6poweno 1200 mépTebix Mopckux Yepenax. C 1952 no 1978 rr. B ceTsix
SANOHCKUX puibakoB nornbno Gonee 6,5 MnH. kaiip, Tynukos, GypeBecTHK-
KOB, anbbaTpocos, Yaek n T.4.

B opocuTenbHbix kaHanax Ysbekucrana Tonbko B 1966 r. norubno
OKOro 7 Mnpa. ManbkoB pa3nuyHbiXx Npombicnosbix puib. NogobHoe Ha-
BnogaeTcs exerogHo B Nepuos UCNONMb30BaHWUSA BOAb! A4S OPOLUEHUS.

B 1971 r. 3a 2 mecsiua B Bogo3zabopax Cerepo-KpbiMckoro kaHana no-
rnbno 400 mnH. manbkoB. Ha paccTtoskum 10 ThiC.KM. O CTEKNo u kanot
oAHoro aBToMobuna pasbusaetca 4o 1,6 MIH. Hacekombix. ExxeroaHo Ha
poporax Fepmanuu norubaet okono 70 Tbic. kocynb, 120 TeiC. 3anues, 2
Tbic. kabaHoB 1 Ao 170 3k3. nTuy Ha 10 kM 3a mecsy,

M3 BCcex nornbLumx XUBOTHBIX Ha AONIO OTPABNEHHbIX SA0XMMUKaTaMU
npuxoauTca 41%, otpaBneHus repbuunpamu -22,4%. Tak, 8 wrare Bu-
ckoHcuH (CLUA) ot oTpasnenus cavHuom norubno ao 5% ntuu, 300-500
ThIC. BOAONNABAKLWMX NTUL NOrMBNO OT OTpasneHus CBMHLOBOR Apobbio
¥ pbIBONOBHBLIMY rpy3amu.
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MMABA 32
NYTWU OXPAHbI 3NIEMEHTOB BEUOCO®EPHI

Mo pa3sHbiM OLEHKaM B Halle BPEMS MayT pasnuyHble NyTu paspylue-
Hus Buocepsbl, CBA3aHHbIE C AeATENbHOCTLIO YenoBeka. OxpaHa 6uo-
cepbl M €& 3NEeMEHTOB: BOAbI, NOYBLI, BO3AyXa, hNopbl U YHAUTOXEHKE,
cnyyaiHas rubens, 6onesks, NPUPOAHLIE HaKTOPbI (XMMUKaTbI, 3arpsaa-
HeHue, oTbpockl 1 T.4.).

Pa3pyweHne mectoobvTaHui: B pesynbrarte COKpalleHwusa fecono-
kpbiTbix TMNoB B CLUA ¢ 1968 no 1980 rr. YuCneHHOCTb BOPOBLUHBLIX
NTUL, eXeroaHo cokpatunack Ha 1-4%. B otaenbHbix panioHax mupa 3a
500 net yTpaveHsl 44% MnexonuTaroLmx.

B ®PTI 8 1975 1. okono 50 TsIc. 6uoTonos Tpebosanu oxpaHbl. B 1982
r. 13 Hux 20 Toic. Bbiny pa3pyweHsl. 3aecs 63% Bcex BMAOB pacTeHui
no4 yrpo3oi B pesynsrate paspyweHus uotonos. TakoBbIMY ABNSAIOTCS
[xuzakckuve, KawkagapbuHckue (HuwaHckue) crenu - 6uotons paspy-
LEHbI B pe3yrsTaTe OCBOEHUS.

[ob6biBaHne: B cepeanne 70-x roaos B EBponenckux crpaHax v B es-
ponevickon yactu Poccun u3 8,41 MNH. KONbITHLIX €XXEeroAHo oTCTpenusa-
nocs 2,32 mnH. B EBponeiickux ctpaHax ¢ 1971 no 1978 rr. aobwito 6,84
MITH. 3K3eMnNApoB nucuubl (okono 860 Teic. B roa). B 6uiBwem Cotose
70-e roabl exerogHo AobbiBanocs 7,39 MNH. WTYK KPOTOB U APYruUX nyiil-
HbIX 3Bepeii. B ABcTpanuu 3a 1960-1980 rr. 66in0 4o6bITO OKONO 25 MAH.
keHrypy. B 1973 r. 88 rocynapcTeamu mupa nognucan gorosop ob orpa-
HUYEeHUU ucTpebnenns BuaoB. HecMoTps Ha 3To, pepkue BuAbl 400bI-
BawoTca. B 1968 r. Toprosns cnoHoBow kocTbio gocturna 400 1, a B 1982
r. - no 10 ToiC. T, 4TO NpVBOAUT K rMBenmn 6onee 100 Tobic. crioHos. B Tau-
naHAae oAWH 3K3eMnnsp korten U 3y6os turpa B 1983 r. ctoun go 4 Teic.
AONNapos.

MHorve uenHble nTuubl nornbalT npu nepesoske (80-98%). Tak, B
1982 r. n3 778 Thic. odvumanbHo umnopTupoBanHbix CLIA gukmnx ntuy
56 Tbic. okazanucek MEpTebIMK, 147,8 ThiC. NOrmbnu BO BpeMA KapaHTuHa.

B 1984 r. 8 banrnagew npoaaHo 2,1 MNH. WKyp 3-X BUAOB BAapPaHOB; B
1978-1981 rr. npoaaxo B Espony u AMepuky 30 MnH. narywek, a Hana
npoaaér ux exerogHo no 100 MNH.WTYK.

dununnunbl B KoHue 70-x roqos exeroAno npoaasanu 2-3,5 MIMH.
Tponuueckux pouib gns akeapuymos; 3 CuHranypa 8 1977 r. 8 CLUA BbI-
Be3eHo 100 mnH. Tponuyeckux pbib. W3 TaBaHa exeroqHo BbIBO3UTCA
00 500 mnH. 6abouexk.

Jlos paka B Kacnuitickom mope npessiwaer 900 mMnH. 3K3emMnNsapos B
rogd. Tonbko Pununnuusl 8 1979 r. akcnoptuposanu 3500 T. aekopaTus-
HbIX pakoBuH. B 1877 1. u3 nycteiib Apu3onbi (CLLA) BbiBeseHo 260 Thic.
KaKTyCOB.

B 6biBuiem colo3e Gonee 42% peaxux U ucuesarowmx BUaos pacre-
HWU cTpebneHsbl B Bue AEKOPATUBHBIX, TEXHUYECKUX 1 NEKAPCTBEHHbIX.
B Y3bekucrtaHe ucyesaloT #u CTaHOBATCA peAKUMU Takne Bubl pacTeHN,
Kak Tionbnaksl, wadpaH, apemMypych!, beccmepTHUK, 3uandopa n MHorne
Apyrue nekapcrBeHHbIE PACTEHUS.
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UnTpoaykuma: Gonee 2500 BnROB HACEKOMBIX MPOHUKU Pa3HbIMK Ny-
Tamu B CesepHylo AMepuky. B 1978 r. Ha [aBalickue cpayHbl. Yenosek
- “rnasHbIA KoHEU" TBOPEHUSt NPUPOAbI - HE O4YeHb-TO BbICTPO nosHasa-
TENbHO NOAXOAUNT K Npupoae.

Bo MHorux cny4asix 4enoBek He NOHUMAaeT CUMNTOMOB pPa3pylueHus
Bnocdepbr: eé 3arpasHeHue - BoAbl, NOYBbI, BO3AYXA, YHUMTOXEHME ne-
COB, HeyMepeHHbI BbIMOB pbibbl, pacnallka TeppuTopun U T.A., He AyMa-
eT 0 NocneacTausXx.

UNasectHo Bonee 200 nocTaHOBNEHUI NO OXpaHe OKPYXawlen Hac
cpefbl U pauMoHanbHOro UCNONb3OBAHUA NPUPOHLIX PECYPCOB.

HecmoTps Ha Tparnyeckoe BNUSHWE aHTPONOTeHHOro hakTopa, Yeno-
BEK CNoCoBeH U COXpaHUTb, N BOCCTAaHOBUTL XUBYIO MPUPOAY - YACTEH-
HOCTb nonynsuuid, Buaos. C npumeHeHnem akTUBHbIX Mep, NpeanpuHs-
ThiX YeNOBEKOM, YUCNEHHOCTb MHOTUX BUAOB COXPaHeHa U BOCCTaHoBne-
Ha. OCHOBHbIe Mepbl COXpaHeHUs: 3anpeT NPoMbICNa, OpraHu3auus aa-
NOBEAHUKOB, 3aKa3HWKOB, HaUMOHaNbHLIX NapkoB, 3anpeT OXOTbl, opra-
HU3aUMsa UEHTPOB Pa3MHOXEHUA U pacCeneHus, oxpaHa MecToobuTaHus
n apyrve mepol.

B Hacrtosiulee Bpemsa Ha Tepputopun pecnybnuk CpeaHent Asnun op-
raHM30BaHbl 4ECATKN 3aNOBEAHWKOB U 3aKa3HWKOB, rAe 30PKO OXPaHsIoT-
csi npeactasuTenn nopbl U ayHbl, TakuMu 3anoBegHUKamMu sIBNSIOT-
csi: [lawrn-bxymckun, PamuT, Turposas 6anka - B Tagxukuctane; Amy-
papbuHckun, bayxeiackuid, Konetaarckuia, Penetekckuin v ap.- 8 Typkme-
HuK,; Yatkanbckni, HypatuHckui, Muccapckun, Kutabekun, Kolsbinkym-
Cku# un ap. - B YabekucraHe; Akcy-[Ixabarnbi, AnmMa-ATUHCKUN, YCTIOp-
ckuin n ap. - B Kazaxcrane; Nccebik-Kyneckuin, Capel-Yenekckuin v gp. - 8
Kupruawm n .4.

Ha TeppuTopun 3anoBeAHUKOB, 3aKa3HWUKOB U HALUMOHaNbHbIX NapKoB
OXPaHSITCA pefkue U Haxoaswnecs noa yrpo3on UCHE3HOBEHUS BUabl
PacTeHUN N XNBOTHBbIX.

B Hayane 1988 r. bbino coobuweHo 0 ToM, 4YTo B MHAUKU co3naH oguH
n3 6uocepHbix 3aKasHUKOB Ha OCHOBE 3HaMeHWTOro 3anoseaHuka Ka-
3UpaHr B ceBepo-BOCTOMHOM wWraTte AccaM. B UHauun HacunTeiBaeTcs 45
TbIC. NpeACTaBUTENe pacTUTENLHOrO MuUpa, U3 HUx okono 1500 engos
HaxoAATCs NoA yrpo3on ucdesHoseHus. B KpacHylo kHury MHawm 3ane-
ceHbl 81 Bua mnekonuTalowux, 47 snaos ntuy n 15 sugoe 6ecno3soHoM-
Hbix. (“paepa”’, 4.01.88 r.).

MpuHumaemble B ViHgMM mMepbl NO3BOMNAIOT 3aKOHCEpBUMpOBaTbL NPU-
pogHble YCNOBWUSt BO MHOTMX panoHax MHauu u npepgotepatutb rubens
peakux pacTeHunit ¥ xmBoTHbIX. Co3Qa10TCA elé HECKONbKO HOBbIX 3ano-
BEAHUKOB.

B HacTosulee Bpems B boraHuueckux caaax mupa coaepxarca 3Ha-
uutensHoe 4nucno sBuaoe dnopsl. Tak, B 6otaHudeckux capax [lpeto-
pun okono 25% Buaos MecTHoW chriopkl, a B 6oTaHuyeckom caay Pau-
4o CaHTo-AHa Kanudophuu 1/3 mectHon cnopst (okono 1500 suaos). B
DoTtaHuyeckoM cage Ysbekucrana cobpaHa Gonee 2,5 Toic.BuA0cB dno-
pbl, 1 OHW B XOpoLeM cocTosiHuK. B Hauane 80-x rogos Bce HoTaHnue-
CKue cagbl Mupa cogepxanu okono 35 Tbic. BUAOB pacTenun okono 15%
MUPOBOW hNOPBL.
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B Haluen cTpaHe v 3a pybexoMm LWNpoKo u3secTHa aHamenutas Basu-
NOHCKAs KONMeKUUs MUPOBbIX PaCTUTENbHbIX pecypcos, kotopasi B 1940
roay HacuutbiBana 6onee 200 Teic. obpa3uos. Cenvac 8 Poccun Haumo-
HanbHOE XpaHUsMLLE MUPOBLIX pacTUTenbHbix pecypcos B KpacHoaape
(vm. H.W1.Basunosa), B 24 komHaTax, ry6boko noa 3emnén, npu Temnepa-
Type +4,5°C, nomewatorcs 400 Teic. 06pas3Los.

B mupe HacuuTbiBaeTcsl HbiHe Bonee 40 cemeHHbix 6aHKOB, BXOASA-
LUMX B CUCTEMY XPaHWUNNLL MEXAYHAPOAHOro 610PO NO reHeTUHeCKUM pe-
cypcam pacteHuin. B atux H6ankax (Ctokronbm) xpaHutcs Gonee 1MaH.
pa3sHOBUAHOCTEN CENbCKOXO3ANCTBEHHBIX PACTEHWNNA.

BaHk ceMsiH - 0auH M3 NyTen pelleHus NpobnemMbl COXpaHEHNN reHo-
oHAa BCEX PACTEHWUIA, T.K. MHOTWE BUAbi PA3MHOXAIOTCS BETE€TAaTUBHO.

Pa3paboTaHnbl MeToabl rMyBoKOro 3amopaxXuBaHns TKaHen, |To npu
ONpeaenéHHbIX YCNOBUAX NO3BONAET COXPaHWUTbL reHOMOHA 3HaUUTeNb-
HOro Kpyra pacTteHumn.

[o XX Beka B KynsType Bbino HECKOSIbKO AECATKOB BUAOB PACTEHWNA.
Cenvac - oxono 500 BuaoB pacTeHU BBeASHbl B KyNbTypy ANS nonyye-
HUA hapmMakonoruyeckux NpenapaTos; CyteCcTByOT 27 X03sACTB, pa3Bo-
aawmx 50 Buaos Takux pacteHun; 160 BuAOB KynbTUBUPYETCA ANSA Me-
ANLUUHCKUX uenewn B Benrpuu, B CHI, B ToM yucne B Yabekuctane. CoT-
HW BMAOB PaCTEHWUW KYNBTUBMPYIOTCS Ans NapoMEpPHOR NPOMbLILLNEH-
HOCTU, @ TakXke ANA MULLEBBIX U TEXHUYECKUX HYXA.

B HacToslee BpeMSA C Lienblo cnaceHns peakux BUAOB XUBOTHBLIX CO3-
[aHbi cneumanbHbie LEeHTPbl PasMHOXeHUs NUToMHukK. Hanpumep, Ok-
CKWUI roCYAapCTBEHHbIN XypaBnuHbIA MUTOMHUK. Byxapckui gxevipaHui
NUTOMHIUK U Ap., @ TaKke 4NA UCKYCCTBEHHOTO BOCNPOU3BOACTBA PEAKMUX
1 UeHHbIX pblb. Tak, B Kacnuiickuih HacceiH exeroiro BbinyckaoT Sonee
100 MNH. ManbKoB OCETPOBLIX PbID, BbIpaLLeHHbIX Ha PblBOBOAHbLIX 3aB0O-
aax. Y Hac B Y3bekucrtaHe - B AKKYpraHckoM pbi6onuTomMHuke Bbipauimn-
BaloTCA Mansku kapna, 6enoro amypa, Toncronobuka v gpyrux, KotTopble
3aTeM BbINyCKaKTCA B NPyAbl, BOAOXPaKWNULLA U T.4.

Bo ®paHummn opraHnsoBatbl “LeHTpbl peabunutauun”’ (neyeHuns paHe-
HbIX ¥ BONbHBLIX XXMBOTHbIX). B 20 Taknx Toukax 3a 1975-80 rr. npowunu ne-
yenue 4179 naumeHTos.

B HacTosLlee BpemMs WMPOKO NPAKTUKYETCS IKOMOrnuieckas nHxeHep-
Has pa3paboTka M ocyulecTBeHUEe HayuYHO-0B0CHOBaHHbLIX NPOEKTOPOB
no peakknumartusauuu ¢ uenbto Gonee HagéxXHOW oxpaHbl HEMHOroYUC-
NEeHHbiX Peakux BUAOB, NepecunnTb UX B MeCTa, MEHee NOABEPKEHHbIe
aHTPOMNOreHHOMYy BnusiuK. K Takum oTHocsTcs Magarackapckuin nemyp
an-an, apaBuUNCKUI OPUKC, 0BbIKHOBEHHAS pbiCh, BENbIN ancT, IXHoame-
PUKAHCKWIA KOHAOP W Ap.

Bonpoc ¢ reHeTn4eckum 6aHKOM XUBOTHbIX O4EHb CIIOXEH, ¥ HE pas-
paboTaHo yHUBepcanbHbiX CNOCOOOB XpaHeHus. B 3aMOpOXeHHOM BUAE
cnepma Bbika MOXET XpaHUTbCS AECATUNETUSIMU, a cCnepma OBeL, U N0o-
waneun - HeCKONbKo Yacos.

OpHako paspaboTaHa NpMHUUNManbHas CXema COXpaHeHNs - BOcCTa-
HOBIEHUR XWBOTHBIX U3 KOHCEPBUPOBAHHBIX MOMOBLIX U COMATUHECKUX
KNeToK, 3uroT, roHaa, ambpuoros (Benpuxues, PotT, 1980).

B HacToslee Bpems oxpana NpuMpoabl CTAHOBUTCS LieneHanpasneH-
HON C BBEAEHWEM B KynbTypy W OAOMALLHWBAHWUEM HOBbIX PacTeHWin u
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XWBOTHBIX, ¥ NEPCNEKTUBHbI B 3TON 0BnacT¥ o4eHb LUUPOKUE, T.K. 3TO
nyTb K COXpaHeHUo pasHoobpasuns xuBoh Npupoapl.

OTHOLEeHMe Yerioreka K NPUPOAE - K XKUBOW NPUPOLE ABMNAETCS OAHON
n3 ¢opm obLWECTBEHHOFO CO3HaHUA. [BUXEHWe 3a oxpaHy npupoabl
HblHE OXBATLIBAET HE JHTY3NAaCTOB - OAMHOYEK, 3 MUNNUOHLI NoAeN BO
BCEX CTpaHax Mupa.

B Poccuun B 1982 r. B pagax obujecrsa oxpaHbl NpUpoab! HacuuTLIBa-
nock 6onee 36 mnH.4enoeek. B 10 ctpanax 3anagHoi Esponsi B 1984
roay 70-80% Hacenenus 3aHumanuce NpobneMon oxpaHbl NpUpoabl.

Bcé 310 roBOpPUT O TOM, YTO MHTEHCUBHO MAyLIas 3KONOrM3auns co-
3HaHWUA Noae BO MHOTUX CTPaHax Mupa HensbexHo NOoNoXUTENLHO CKa-
XKEeTCA Ha peleHUn npobnembl XUBOWA NpUpoAabI.

Pone yenoseka Ha nnaxeTe Benuka. He octanock y4acTka 3emnu, rae
yenosek He ocTaBun Bel cBOW cned. Yenosek B ApkTuke, Tonbko B Poccui-
CKOUA YacTn ocTaBun Bonee 2 MNH. xenesHbix bouek. Ha cknonax Mmanas
Be1no cobpaHo Bonee 15 T koHCepBHbLIX HaHOK U ApYrMX OTXOL0B.

Yenosek B HacTosillee BpeMs exerogro aobwieaet bonee 2 mnpa.T
yrns, 1 mnpa.T. HebTu. OH exerogHo B atmocdepy gobaensiet 8-3 mnpa. T
yrnekucnoro rasa. 3a 100 net Yyenosek B atmochepy aobaeun okono 400
mnpa.t CO,. KoHueHtpaums CO, B aTMocepe B HacTosLee BpeMs yBe-
nuyeHa Ha 18%. B otaenbHbIX panioHax nnaHeTbl CpeaHRs TemnepaTypa
noebicunack Ha 1,5-2°C.

B pesynbTare TexHu4Yeckoro nporpecca Jenoeek 13 3eMnu ussreka-
€T COTHU MIH.T. Xene3a, AecsaTku MNH.T chocchopa, cepbl, BOKCUTOB, Ka-
nus, KkansUWs, Meay, UWHKa, CBUHLA, MapraHua, AecaTKU TbIC.T HUKeNs,
koBaneTa, CypeMbl U T.A.

MpoMbIWNEeHHbIE OTBaNbI - OCHOBHbBIE UCTO4HUKW 3arpasHeHus. B pe-
3ynerate 310r0: 1) CokpawaeTcs nNnowanb LeHHbIX 3eMenbHbiX Yroauu;
2) YHUHTOXaeTCA NOUBEHHbIA U pacTUTENbHbLIA NOKPOB; 3) 3arpsisHsKRTCA
BOAOEMBI, NOYBA W BO3AYX; 4) HapyWaeTcs ypoBeHb rPYHTOBLIX BoA; 5)
YCUNUBAIOTCA 3PO3UOHHbIE-NPOLIECCHI; B) NPOAYUNPYIOT CEMEHA COPHbIX
pacTeHuw; 7) HapywaeTtcs SCTEeTUMECKUA BUa NPUpoaHOW cpeabl; 8) cTu-
MynupyloTcst 3aboneBaHna HaceneHus (neroqHbie); 9) CHuxaeTcs Npons-
BOAWTENbLHOCTL TPYAa Ha NPeANPUSITUSIX.

Mpu oxpaHe npupoabl Heobxoanmo:

1) TwatensHoe wccnegoBaHve B oBnact 3KOCWUCTEMbl C Uenblo
€€ BOCCTaHOBINEHUR;

2) Nccnepgoeanns 8 oDnacTyn 3KOMOrMKW  4YeroBeka. ero so3aewn-
CTBWUS Ha NPUPOAY U B3aUMOOTHOWEHUS ero C NpUpPoACH; BU3NYECKOE U
YMCTBEHHOE COCTOSIHUE YeNnoBeKa U T.4.

3) Ucnonb3oBaKue 1 COXpaHeHue reHeTUYeckux pecypcoB (oxpaHa
ocoben Bcex nonynsuunl; U peakux, U oBUNbHbIX BUAOB, pacwuUpeHue
TEPPUTOPMM NONE3HLIX BUAOB).

4) PauvoHanbHOe UMCNONb3oBaHWe NPUPOAHbIX pecypcoB (aHanus
KCMNNEKCHOTO UCMONb30BaHUS eCTecTeeHHbIX borartes; paunoHansHoe
MCnonb3oBaHWe BoAbl, NOYBL!, NOA3EMHbIX PECYPCOB, hnopbl U hayHb!).

5) UccnepoBaHue 3arpsisHEHUWA W UX  KOHTPONb  {BOAb!, NOYBSLI,
BO34yXa), ONpefeneHue cCocTaea W BerMWYUHbl 0TX0[0B; paspaboTka
METOA0B KOHTPONS 3a NMUKEWAALUNEN OTX0A08B U T.4.
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6) Bectu nponaranay o6 oxpaHe NpupoAbl CO LLKONbHON CKamby.

7) MNpenoaasanne akonoruun 8o scex BY3ax, TexHunkymax, a B LuKo-
nax 6oTaHMKy W 300M0TMI0 Npenogasatb C OCHOBaMW 3KOMOrnu.

8) Bocnutanue MONoAEXU C IKONOFMYECKOW KYNbTYPON U AOCTaTON-
HbIM 3KONOrMyeckum obpasoBaHnem.

9) Ulupokass nponaraHga 3HayeHMA 3aN0OBEAHMKOB 3aKa3HMKOB
B Aene OxpaHbl NpeacTasvTenen hnopst U ayHbl.

10) B ceoer exepHeBHol paboTte no oxpaHe 6Guocdepbt HE0O-
XO4MMO PYKOBOACTBOBaTLCA 3akoHamu Pecnybnuku “O6 oxpaHe npupo-
Abl ¥ paunoHanbLHOM NCNONb30BaHUK eé pecypcos”.

Mpodbeccop Ox.Bep nucan: “B Hawu AHK cnuwkom YacTo 3abbisalor,
YTO 3KOMOIUS, Kak Hayka O ABMNEHMAX, Npoucxoasumx Ha 3emne, cosep-
weHHo Heobxoanuma uenoBeky, Mbo Tonbko Bnaroaaps et Ol MOXET Hop-
MasbHO NUTaTbCs, NOHWMaTL CBOM BONE3HN U COBEPLIEHCTBOBATL CBOE
chmaudeckoe Bnarononyuune. ImeHHo ¢ 3emnéi ceasano byayuiee yeno-
BeyecTBa”.
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