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Takpu3unaap: AM Imunoe — Texrunka arjiapu JOKTOPH,
npogeccop,

HU.M.Maxcydoe — kumé haHnapm HOM30/M,
JOLEHT.

TexXHONOTHK XapaéHJapHU Xap TOMOHJaMa 4yKyp Ba artpoinua ypra-
HHIL, TaXJWa STHIL, yaapaa coavp 6¥ayBuM KMMEBMIt peakiusiiapHu 6011i-
KapHlll Ba XApaéHJapHMHr onTHMan Gopuil wapT-inapoMTHHM Gejaruiatn
(pU3NK-KMME aHMHMHT Haszapui KOHYHJIapH XaMJa KOHYHHWsTIapWra acoc-
naHany. JKapaéwiapHMHT (DU3UK-KMMEBUH acocnapuMHy TYWyHKHO eTnna,
aHrab onuuga Ba GU3MK-KUME Kalug 3TraH yHMBEpCaJl KOHYHIapHMWHI
aManuil axaMusATHHM ByHzaal Xapa€Hnapra KyJuiai ojMluaa yiapra Teruii-
W MacananapH¥ eydil MyXUM YpHH TyTaiH.

Ywby KyiaHMa TEXHOJOTHMK JXapaéH/JapHUHT (HU3MK-KMMEBHMH acoc-
napu 6¥iiMua Mmacananap eudwiga kacbh-XyHap KoJjiexuiapy VKyBUMIapura
mykamiaHrad 6Yin6, Y3bex Twimaa €3wiraH GMPMHYM YKYB anabMeTUmup.
YHIaH X03Mpru KyHga KuMeé, HedTh-ra3, KYpH/MILI, O3MK-OBKAT Ba Doluka
caHoaT KOpPXOHalapuAaa MexHaT (aoausTMHM oJmb OopaétraH Ml ycTa-
JapH, KMYMK MyXaHOMciap, MLWIab YyMKapull TeXHOJIOrusick 6uiaH 6eBo-
cuTta 6oFIMK GynraH xoaumiap xaMm (oHnajaHMUIApH MYMKHH.
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KHPUIL

Kact-xyHap Kojuiexu YKyBuUMaapuiaH «TeXHOMOrmK sxapacHiap-
HUHI (u3MK-KMMEBMIT acocnapu» (aHuaH Haszapui OWIMMIApHMU
UYKYPJAAUITHPHIL, YJIAPHUHT aMajiuil MOXMATHUHN TYILUYHMIL, TEXHO-
JIOTHK JXapacHsiapaa conup 6yianurad (pU3MK-KMMEBUN V3rapuuLiapHH
MyTaxaccuc cudaTvaa eTapiiy lapaxanaa Taxjausl KHAMIL Taaad Kuiu-
Hanu. by 6opana xap 6Mp (baHHMHT 3HI MYXHM Hasapuii 6ynumiIapura
OMJlL MMCOJl Ba Macanajap e4yuil MyXHM axaMusaTra ara.

IOkopuna kentupwinrad TtanabnapHu xucobra onub Kacb-xyHap
KoJIexnapuaa YKUTUIaaUral « TeXHONOTHK XapaCHIapHUHT (hU3HK-
KUMEBUI acocnapu» ((aHumaH Macananap TYIUIAaMUHM  SIpaTHIL
3apypusITH naiao 6yaau. 3epo, TabAUM TU3UMHUHHUHT Y3NYKCH3TUTMHHU
Xxucobra oaraH XoJjiia sipaTwiraH JAapcjivK Ba VKYB Ky/JlaHMacu
Ma3MYHMHM Mab/yM Japaxaaa MaHTMKHI TU3MMIa PaBOH Xamaa M34uil
6aH KuaMIL  yCayOMHM  KMIOMI  paBylLJa PUBOXKIAHTUPMLI
UMKOHMUSITIIapDH OPTAH.

TexHONOTUK Kapa€HJIapHM Ha3apuif Ba aMalui KUXaT/IaH YpraHuLl
Xap TOMOHJIaMa TYIIYHUO KOMIUIEKC paBMIILIA TaxIWI KUJIMII Xamiaa
YYKYP V31aluTHpUO OaMIL XapaéHuaa TCruiliM Macanaiap edMur €l
MYTaXacCHC/Iap YYyH MYXMM axaMusiTra ora. YKYB Ky/uianmana «TexHo-
JIOTHUK Xapa€HMapHUHI (PUIMK-KUMEBHIT acocnapu» (aHu gactypura
KUpUTWITaH Gapya Haszapuit GyaumiIapra oua Macaitaiap KeJTHPHITaH.
Iy 6unaH ©upra kKume€, HedTb-ra3, 03MK-OBKAT, KYPHJIMILI MaTe-
prautapy Xxamaa OolUKa TEXHHUK HMXTHCOCAMKIap OVilMya Tab/lIuM
on1aéTraH TasabanapHUHI MYCTaKWI LUYFY/UIAHMLUIAPKU YYYH XaM MHCOJ
Ba Macananap GepwiraH.

IyHuHraek ywby KyJJaHMaHMHE Xap Oup OVaumura oua evyui
YYVH KV1U1ab mMacananap KenTHpWITAH.
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I BOb

TEPMOJAUHAMUKAHUWUHT
BUPUHYU KOHYHH

VMyMuit TEpMOAMHAMUKAHUHT OMPUHYH KOHYHH — 3HEprus cak-
JaHMII KOHYHHMHMHT MUKAOpHA udopacu 6Yaub, Typsu sHeprusuiap
Ypracuiard MUKEOpMIT HMCDAaTHW, sSibHM TEHIJIMKHM YpraHaau. bu-
pHHYM KOHYH OVitnua, xapa€HHHUHT DOpUll [HapoOWTHUTa, YHIA KaHaaH
MOAIaIap MIUTHPOK 3TraHAMIura KapaMaciaaH, JIOMMO MabiyM MHKIODP
HEPIrUSHHUHT BHUP TYPH MabBIvVM MUKIOpAaru OolIKa Typura auaaHaiu
(3KBHBAIEHTINK, SSIbHU 6apodap 1K KOHVHU).

Kumésui mepmodunamuxa YMyMud TepMOAHHAMUKAHUHT BUp BY-
JuMH OVIMO, YHAQ YMYMHMH TepMOAMHAMUKAHMHI XaMMa KOHYH Ba
TEHIJIaManapH y3 KVUHHM cakinaiiay. Kumepui peaxkumsiiapaa MCCHK-
JHK axpaian¥ €KW IOTHIamM, 3JEKTp HEpPrusi BYXKYAra Kejlaad Ba
XO0Ka30, SSbHH KUMEBMIT 3HEPris OOLIKA Typ HEprusiapra aijlaHaiH.
KuMEBnit TepMOAMHAMHKA KMMEBMII 3Heprusi OMIaH SHEPTUSHHHT
OOLIKA Typ/apu YpTacuiaard MMKIOPHH HUCDATHU YpraHaiu.

KuMEBUI 3Hepruss — WYKH 3Heprust Aed artajraH SHeprusiHHHI
JXapaéHna KaHyara y3rapraHura (KymairaH €Ky KaMauraHura) TeHr.
Huxu 3nepeus cycTeMaHy TallIKil KWITAH XaMMa TapKubui 6Viaxiap-
HMHT ¥3ap0 TabCHP MOTEHUHAT 3HEPrUsAcH OMJIaH YIapHUHI KHHETHK
JHEpruscH HHUFHHAMCHIa TeHr. Wuyku sHeprussHuHr (U) wmyTtaaxk
(abcomoT) MUKIOPHHM ViIual oOAMaNMH3, JEKHMH XapaéHaa VHHHT
KaHyara y3rapraHinrHHH OWIBOCHTA ycy/u1ap OunaH yryai MyMKHH:

AU=U-T. (1.1)

1

BupiHun KOHYVHHHHI MaTeMaTiK HdoJacH KyHuaaruya:
80=dU~34, (1.2)

Q — nceuxauk, U — umuxu sueprua, A — uw. Jlemak, cucremara
OepiiTaH MCCHKTIHK CHCTEMAHMHT MUKW SHEPrUsICHHM OLIMPMLITa Ba
doiinany M Saxapuiura capd 6Vrani. Arap KaTTAIMKHWHT XapaeHIa
y3rapuiuy Gaxar cucTeMaHUHEr DOIUIaHFMY Ba OXMPru Xonatura GoF-
AWK OVaca, Oy il KaTTanMx myiaug @yHKyusa JeHWIaJM Ba Y YEKCH3
KHYMK MMKIOpIa «d» OiiaH ndoaatadaau. TVIMK dyHKkuus ndona-
CHHM MHTEIPALIA MyMIGH. Arap KaTTaiMKHWHT Xapa€Hia y3rapHLUH
CHCTeMaHHHr OolLianFy2 22 OXMPrH XOJaTHAAH TallKapu CHc-
TeMaHUHr Oopran ivaura BGorawx Gyaca, GyHra womyaux QyHKyus
AeHMIanM B2 ¥ HEKCH3 KMUMK MUKIOPH «d» Xapdm OunaH udoga-
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navanu. Arap WyJg mabiaym bynMaca, HOTYAWK (YHKUMSHHA YMYMHI
KYPMHMUILIIA UHTErpa/U1alll MYMKHH 3Mac.

Nukn axeprus TVINK (PyHKUMA OVIMO, MCCUMKIAMK Ba Ml HOTY-
JIMK, QYHKLMSAND.

Arap coinany uiur rasuu gaxkar keHrainb GopuwmimaaH ubopar

byica,
2
dA = pdV;, A=|pdV (1.3))
1

Ba acOCMil TeHIJlamMa Kyiuaaruya e3wianu:
00=dU+pdV. (14)
M3oxopuk — TypryH Xaxmzaa OopaauraH xapaeHjiapia cucTemMa-

HUHI XOJIaTMHHW DenrusoByd MUKM 2Heprusi U Oyica, M300apuk —
TypryH Bocumia bopaauraH xapaéHnapaa sHTaibnust H 6ynanu:

H=U+pV,
AH=AU+d(pV). (1.5.)
Wpnean raznap yuyH:
AH=AU+AnRT. (16.)

An — MOJIb COHMHHHT XKapa¢Hja y3rapuilu.

@ VICCHK/IMK CHFHMH

ATOM, MOJb Ba COJMIUTHPMA HCCHUKJIMK CHFUMIapH H(oIacH
MaBXya. By MCCUKIMK CMFUMJIADMHHUHT YJIYaMH KyHuaaruya:
ConuiuTupMa MCCHKAMK cuUFMMH ¢ — JK/r-moab-rpan; C —
% 3 - i S
K/Mons - rpan. Cﬁ, K/v? - rpan (€xu K VpHMma Kaix OynuiuM
MYMKUH). Bynap Kyiugarnya OOoFIaHraH:
M,
1.7
7 (1.7)
H3zoxopuk (V = const) XapaéHyiap Y4yH H30XOPHUK HCCHKIHUK
curumu C, Ba u300apuK Xxapa€Haap ydyyH H300apuK HCCHKINK
CUFUMU Cp ndonanapu Mapxyi:

C-C,=R, (18)

R — yHuBepcaJl ra3 JJOUMMIJIUTH.

UccHKIMK CUFMMM TeMriepatypara DOFIuK OyaraHnuruaaH (TyFpu
MyTaHocu0), ypraua (¢ ) Ba UMH (C) mccukJIMK CUFUM Udonanapu
MaBXyl. YpTaua MCCHKJIMK CHUFMMM (C ) — Macca SUpIMrujard Mo-
HaHuHr 7, pan 7, ravya McuTMIraHaa cap@uaHraH HWCCHKIMK
MUKIOpHMHUHT (Q) TemrniepaTypa y3rapuiuura HucbaTu

C=M; C, =



= 0 S Wk
i m(,~-T,)° Q=c-m(T,-T) (1.9)

ra TCHT.

Macca OMpPIMIHHK YE€KCM3 KMUMK TemIepaTypazna OLUHMpPHILI YUYH
capdnaHraH UCCHMKIMK YUH cUFUM (C) Oynaau, sibHM

L SR RS
= Q—m?]:ICdT, (1.10.)

Oy MKKH TeHrjaaManaH

Ilemak, C gaH € ra yTul,

T

)
€ =ty [ Gt (1.11)
¢ nax Cra yrui aca
_c(-Th)
C=22 (1.12)

AManuii XucoboT1ap YYYH MCCUKJIMK CUFMMWHMHI TeMIiepaTypa
Y3rapuiliy SMIEpUK TEHIIMK OunaH udoaanaHaau, ssbHU

. 2
c=a+bT +cT* +... (1.13.)
e'=a+bT +cdT> +...

a, b, ¢, ¢ — KO3(OOULUEHTIADHUHI KUIMATU TypJu Mojjanap
YUYH MabllyMOTHOMaslap/ia 6epuiraH.

@ TepMonunamMuk xapaénuap

T'azaap. VIcCUKAMKHU WlIra aiIaHTUPYBYW KypuiaMasiapia uuiMu
HCUCM — WCCUKJIMKHU MCCUKIMK MaHOaupaH onub, GepocuTa MIUTA
alJIaHTUPYBYU cUdaTuaa ra3 Ba OyF xusmMar Kunaau. [llyHra 6uHOaH,
rasziiap Tyrpucuaa 6axc opuramMmus. 'a3cMMOH X0MaTHU CUKMILI OpKaJlk
CYIOKJIMKKa aMIaHTHPH LI YYYH YJapHW aBBaJio MabJiyM Japaxana co-
BUTHIL Kepak. By Temmneparypa Ba 60cuM kpumux memnepamypa Ba
Kpumuk 6ocum NeWWiain. Arap ra3cMMOH XOJaT KPUTHK TeMIiepaTypa-
IaH 1oKopuaa 6ysca, y ea3 Ba KpUTHK TeMmrepaTypalaH racrtaa 6yica,
Oyr ne® aranagu. MacajaH, KHMCIODOAHM KPUTMK TeMIlepaTypacH
-119 °C. leMak, KHCIOPOAHW CUKUILI OPKAIMU CYIOKJIMKKA ailaHTUPULL
Y4yH aBBano yHM -119 °C raya cosutuiu Kepak. Opauii apouraa y
KPUTHK TeMriepaTtypanaH ioKkopuaa typanu. LllyHra kypa y ra3 neb ara-
namy. CYBHMHT KPUTUK Temneparypacy —374 °C. Jlemak, ofauii wapo-

HMTAa CYBHWHI rascMMOH XOJaTH KPUTUK TeMIlepaTypanaH racraa, Ly-
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HUHT YYYH CYBHWHT rascMMoH XoJsatu Oyr aeinnann. CO, HUHT KpH-
TUK Temneparypacu +31 °C. JleMak, €3HUHI MCCUK KyHJlapuia rai Ba
KHM1U BakTuaa Oyr OvViaaau.

WMnean Ba pean rasnap tymyHyacu wmasxya. Maean rasnap typu
amanna Wyk oynub, dakar ¢apas kunuuaau. Mnean rasnapna ynap-
HUHI 3appadajapy (aToM Ba MoJjieKyja) ypracujia Vsapo TabCHp
(TopTHIUMLL Ba UTapMlu) MYK, 1ed dapa3 KWaWMHaAKW Ba 3appavajap-
HUHT (aToM Ba MOJIEKY/1a) XaXMM YMYMHUI Xaxwmra HucbataH 2bTH-
bopra oavHMaiian. Pean rasmap maBxya 6yau6, okopuaaru capas-
Jap KuaMHMaiad. MabnyM wwapouTiaa (I0KOpH TeMrieparypa, ra3HMHT
CMUpaK/laHUIUKW Ba X.K.) peas rasaap V3 Xxoccacu OusaH uieasn ras-
Jlapra sKMHIallaaM, MaHa lIyHaal xoJuapna Ba xdcobrialuga kKartra
aHUKJIMK Kepak OyimaraHaa peasi rasjap yuyH ujean rasjapHUHI coll-
[a TeHraaMalapMHu Kysiau MyMKUH. bus dakar waean rasznap TVrpu-
cuia Haxc ropHUTaMm3.

lasnapHUHr XoNaTHHM OeJruaoBYM KaTTalMkiap (Temreparypa,
XaxM, DocuM Ba X.K.) napamemp (omuianap) aed artanraH UMK
KaTTajukiap oOunan GearunaHaau. by napamerpnapra — temMiiepartypa
(7), xaxm (V), dbocum (p) Ba Oowikanap Kupaan. MCCUKIMKHUHT
vilra aMnaHuiuM xapaéHupa Oy mapametpnap y3rapu6, 6up-oupia-
pu OunaH MabayM TeHrlamaaap Bocuracuaa 6ornaHaau. VKKK napa-
METPHHUHT ¥3apo OornaHuiuM boitnb—MapuorT, [Ieii-Jlioccak Ba
Lllapnb TeHrnamanapuaa udgoganaHrad. Yu napamerpHuur (7, V, p)
dornanvmHu KnaneMpoHHUHT ra3 Xojat TeHrjamacu (KM comta K-
b, xonar TeHrnama €xku KilaneMpoH TeHrnaMacu) na Kypuill
MYMKHH:

pV=nRT, (1.14.)

oyHaa: p — 6ocum, atm €ku [la; 7 — aGconor temneparypa, K Ba
V — colulUTUpMa XaxXM, SiIbHM | MOJb TFasHUHI XaxMmu, (M), n —
MOJIb COHM:

m
n=-4L A5
OyHnma: m — ra3 Maccacu (Kr), M — monexkynsap macca, R — xamma
rasnapaa 6up Xui Kuimarra sra 6ynraH yHuBepcan ras JoUMMHHAIUTH
(raz 1OUMUUAUTH), YHUHT KUitMaTH dakat Kaiicu ViuoB dupnuruna
udonanaHraHura GOFIMK, MacajlaH,

R = 1,987 kan/monb-rpaa. = 0,082 n-atm/MOJb - rpa. =
= 0,848 kr-m/monb-rpan. = 8,314 JK/Monb- rpa. (1.16.)
R HUHr GU3MK MabHOCU — Hopman wapoutaa (p = 1 arm,

T=2732 K) V=224 n xaxMHu srautarad | monb raz3 1 °C ra
MCUTWITaHOa KeHranud GaxkapraH HILW.



Hopman wapouraa (p= 1 atm; 7=273,2 K) | monb ras, macanian,
2 r BoaopoA, 32 r Kucaopon, 28 r a3oT Xap Oupu 22,4 11 XaKMHMU
arauiaian. | KMok ras XaMm 22,4 Mm* XaKMHMU arannaiiu.

Bab3an XoiaT TEHMIAMACH TEXHMK ynuawnapjaa Mojib xucobuia
aMac, Kr xucobuna udonajiaHanou:

10*-pV'=mRT, (1.17))

OyHza: p — OocuM, Kr/M?, V — convuuTHpMa Xaxm, l Kr rasHuHr
XaxMu (M%), m — Mmacca, Kr. :

Bup armocgepa 6Gocumm 10333 kr/m? ra tenr. LllyHra kypa,
6ocum armocdepa yauamuaaH Kr/m? yiauamura yrraHia p at™ HMU
1,0333-10* (Kyma Karra aHMKJIWMK Tanab KunuumaradHga 10%) ra
KyrauTupuiu kepak 6ynanu. R — | kr ra HMcOaTaH xucobinaHraHia

R = 1013310°22.4 _ 848

3 3
M 73 =5 KoM /MOJIb - rpan, (1.18.)

M — MoanaHuHT MOJIeKyJisip Maccacu.

Tepmodunamur xcapaénaap mypu. Typay TEpMOAMHAMMUK Xapa€H-
JIapHHW YpraHulliga, arap MIUYM XKUCM uaean ras Oyiaca, MKKHW Hapca-
HH, SBHMU:

1) Typnu TepMoAMHaMMK >Xapa€uiapaa MIUYM XWCMHMHI rapa-
metpaapu (7, V|, p,) HUHT y3rapuliM Ba YJapHUHI y3apo OOFia-
HULLUHH;

2) OJIMHraH HCCUKJIMKHM KaHya KMCMM MIUra Ba KaHya KMCMH
UIIYH XMCMHMHI MYKM 3Heprusick yarapviumra capd OyaraHuHM
OMnHIL Kepak Oynanu.

TepMoanHaMUK Xapa€Hnap TypT cuHdra 6ynuHamu: 1) usorep-
MHUK; 2) U30XOpMK; 3) u3obapuk; 4) aguabaTHK.

TepMONIMHAMUKAHWHT BUPUHYM KOHYHUHMHT aCOCHIM TeHIJlaMacu
KyWHuiarura TeHr:

Q=AU+ A4; §Q=dU+ pdV

By xapaénnapaa Q HUHT Y3rapuIIMHM 6axc aTamu3. | KT MoiaHu
Oup rpagycra KU3ZAMpHULL Y4yH, GHMp CONMIUTUPMA MCCUKJIMK Kepak
6ynanu: Q = ¢, arap m Kr MoagaHM OMp rpamycraya MCHUTHIL Kepak
Gyiica, TeMnepaTypaHyd KyTapuil yyyH Q MCCHUKJIMK Kepak OyJanu,
sbHU Q= cm Ba m Kr Mopaanu f °C teMreparyparaya UCUTHLI Kepak
Bynca, f MapoTaba UCCUKJIMK Kepak Oyianu, ssbHU

80=nCdT éxn 5Q=m0CdT, (1.19.)

n — MOJIb COHM, m — KrI. YHja,

T,

Q= AT Exn @ = m[CAT . (1.20.)
ii
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Arap ¢ — MCCHKJIMK CHUFMMM TeMmriepatypara OOFAMK OyjmaciaaH
¢ = const Byca:

Q=nC(T,- T)) éxn Q=mc(T,-T). (1.21.)

Arap c¢ Temrieparypara OORIMK ©OVica, YHHMHI Kuimatu (1.13.)
TeHIJIaMallaH OJIMHAIM:

n 5 Ty
Q=nf(a+bT +cT*dT; Q=mj(a+bT +cT?*)dT.
n T
MN3oxopuk (V = const) xapa€Haa,
T T,
0, =AU =n|C,dT; Q, =AU =m|[C,dT. L (1.22)
; o

M300apuk (p = const) xapa€Hja,

g% T
Q,=AH =n|C,dT; O, =AH =m|CdT.
T Ty

by epna 7|, 7, — oiAMHIK Ba CYHITH TeMIlepaTypajap.

Hzoxopux xcapaén. by Xapa€Hla Xaxm ys3rapMalau, SbHH
V=const Ba V, =V, xamaa dV =0 6ynanu (1.1-pacm). baxapunraH uiu
aca A=pdV =0 ra reur. ¥ xosnia

A=[pdV =0 Ba Q=AU

oynanu.
YHna,

Q=AU=mC[t,- 1) (1.23.)

Ilemak, cucremara OepuiraH HWCCHKJIMK CHCTeMaHWHI akar
WYKY DHEPTUSICMHM olwuiiura capd Oynaau. By Xonarna rasvuHr
TeMriepatypacu ousaH 6ocumu y3rapaau Ba 6y napamerpiap Llapib
KOHYHMra 6uMHoaH Kyiunaruya GomIaHraH:

n_ T
i (1.24.)
T,, p, — nacrnabku, T,, p, — Xapa€H CYHITUCHAArW Temrieparypa Ba
Bocumnap. Jlemak, M30XOpUK kapaéHaa OOCUMHM OlMILKM abCONIOT
TeMriepatypa OunaH TYFpU MyraHocud GomrtaHraH, sbHH DOCUM Oll-
raHuja Temreparypa xam optaad (l.1- pacMm) Ba akCHHYa.

WU30xopuk xapa€éHna ras €HAMpUIraHaa rasHUHI MYKKM DHEPTrHs-
CUHW OILUMIIM KHMMEBMI 3Heprus xucobura Oopaau. [a3 €HraHaa
KUMEBUIM 2HEPrUsi MCCUKJIMK IHEPrUscUra anaHud, WUKH dHEprus-
HU OlUMpPAaIM.
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1.1-pacm. 1.2-pacm.

Hsobapux xcapaén. U300apyuk xapa€Hna p = const, p, = p,, IbHA Xa-
paéH naBoMuzaa 6ocHM Y3rapmaiau, TeMmrieparypa Ba XaxM y3rapaau Ba
['eii-Jlioccak KOHYHM Oy rnapameTpfiapHUHI OOFaHMILIMHY Udoaanaii-
ou:

e D

T, (1.25)

HeMak, u3obapuk XapaéHa XaXm TemrepaTrypara TYFpPW Mporiop-
LIMOHAJ, SBbHM TeMIeparypa KyTapunuiiiM OWiaH XaXM oOluanu
(1.2- pacm). M306apuk xapaéHaa ra3 KeHraiub M 6axkapaau:

V-
= jpdT = p(Vy — V). (1.26)
1

TepMonMHaMHMKaHUHT GUPUHYM KOHYHHUra MyBobuK Q = AU + A,
S’TbHW O€pHJIraH MCCHKIMK Ta3HMHT WMYKM DHEPTMACHHMW OLUMPHUILTA
Ba M1l Daxapuuira capd 6ynanu. M3obapuk xapaéHua capdiaHraH uc-
CUKJIMKHUHI KaH4Ya KWCMM HIlUra aWJaHraHAWUTWMHH OWJIMLL YYYH
loKopunary TeHrnamaHy QO ra 6yauin Kepak:

%=%+-5¥, GyHIaH 1=%+_3_ Ba
AL oAU 2 CpdT o Gy | Jare
4180l S Loy L0285, (127)

CP
(MKXM aTOMJIM rasnap yuyyH e 1,4 ra TeHr).
v

Hemak, MwWuM Xucmra GepuiaraH MCCUKIMKHMHI 0,285 KucMu

(28,5%) miura Ba 0,715 xucmu (71,5%) MUKH DHEPTUSHM OLUMPHL-
ra capdsaHanoy.
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Hzobapuk scapaénda uccukiuk muxkdopy — Qp TEHT Oyaanu:;
T 5]
Q, =AH =n(C,dT; Q=AH =m[C,dT . (1.28.)
T T

Arap C = const 6yiica, sibHM TeMIiepaTypa ¥3rapuiin 6uaaH ysrap-
Maca:

Q, =AH =nC,(Ty -T)); Q=mC,(T, -T}). (1.29.)

Hzomepmux xcapaén. by xun xapaénga T = const, T, =T, Ba
dT =0 OynaaM, SbHW XKapaéH JaBoMMHAa TeMrieparypa y3rapmaiinu. By
JKapaénaa XaxxM Ba bocum ysrapanu (1.3- pacm). Yiap opacugaru 60F-
naHuIHKU bolnib—MapHoTT KoHYHM M oaanain:

Y. A
P Vs -

M3oTepMHK Kapa€Hia MIIYM XKUCMHUHT XXMM Ba BocuM Teckapu
MyTaHocub paBuiina y3rapaau. TepMOAUHaMUKaAHUHET DUPUHYM KOHY-
HUHH Q=AU + A TeHrnamacura MyBopuK M30TepMUK XapaéHna T, = T,
oyinrannurunan AU=0 6ynanu Ba Q=AH + A. bynnaw Q= A.

Jlemak, U30TepMMK KapaéHia rasra OepunradH MCCUKIUKHUHI XaM-
MacK WLIra ainaHamu: :

V- V.
£ _ {RTAY. - RT .1n Y2 -
A“J,:pdV_ZJIRTT’"_RT In %=

|

e AR e =23 R e L (1.30.)
" P2
RT = pV Ba p:%.

1.3- pacMaary KaTakJIApHUHI 103acU KMIMaTH XUXAaTHOAH MIUra
TEHT.

Aduabamux wcapaén. Anvadatyk xa- P
paéHaa cucrema (MIUIYM KMCM) TallKH

MYXUT OMJIaH MCCUKJIIMK aiMalliMaiiu, \
Q = const 6ynanu. P,
TepMoauHaMHUKaHHUHT OMpUHYU

KOHYHUHHWHI aCOCUI TEHIJIaMacura My- W
BOPUK: Q=AU+ A Ba annabaTUK xapa-

= = P
gHpa Q=0 6yaraHnUruaaH: *
-AU=A. (1.29.) i
Jlemak, anuabaTuK xapaéHaa Wi TR v
hakaT MUKM SHEPrUSIHUHT KaMakuiim i .
xucobura Gaxapuiaim. 1.3-pacm.



@ Macajajap eydin HAMYHACH

1. Kucnopon 288 K aan 318 K (15 °C—45 °C) ra ucuruinranaa
ypraya conuiuTupma (1 Kr yuyH) M30XOPUK UCCHKJIMK CHFUMU C. HU
aHUKAaHT. KHCIOpPOAHMHI M300apuMK MOJISIP YMH MCCUMKJIMK CHFMUMW
TeMriepatypa OuinaH KyrMuaaruya GoriaHraH:

C,=3116+339-10 ‘T =a+bT, X/Monb-rpan.

Euuw. (1.8.) TeHriamara MyBoduK;:
NG, R
C=—3>

M — KMCIOPOAHUHI MOJEKYJsip Maccacu. M = 32 ra TeHr.
(1.11.) TeHrnamMara MyBo(hHK:

- T 5
G 7L de:T f(a +67)dT = j(adT+de?)=
! T

=7 T[a(Tz T)+ (T3 - T)] T T[a(T T)-rz(T +T)(T, -T)|=
=(a+b)——(T’£m Ba
C, =(a+0) 2T _ (3116+339.10 %) 2888318 _ 3 19 5K /mom rpas.

Jlemaxk,

= C,=R 3219-83146
e e ? 1 = g
Gp'= = 5 = 0,716 >K/xr-rpan.
2. CO, HuHr 473 K (200 °C) pa xaxm 6yiinMya conumrupma (1 M°
YYyH) UYMH MCCHUKJIMK CHUFMMM (g) Ba XaxXM Oyiuua coadluTHMpMa
ypTaya UCCUKJIMK CUFUMH (Cp) HU aHuKnaHr. CO, HUHT MOJSIp YMH

WUCCHUIJIMK CUFUMU TemriepaTypa OuiaH Kyiuaaruya OOFJ1aHraH:

C, =21,36 +44,14.10°7, X/monb - rpaz.

Eyuw. C = C - R 6yaranivrunay, C, Hu 473 K na aHMK1aiiMu3.
C, =2136+44,14-107 - 473 = 42238 JK/monb - rpaz
Ba
Cy, =42238 -83146 = 33,923 X/monb- rpaa .

1 M* yavH:

222 = 1961 XK/M* - rpan .



| M’ yuyH ypraya MCCUKIIMK CUFUM:

Ch= deT—a T =

Tiss 7| i

m|'::-

- 7z |2136 + 414 473] = 14,154 K/’ - rpan.

3. 1773 K (1500 °C) na a3oTHUHT YpTadya u3oxopuk C, HCCUKIMK
CUFMMMHHM: 1) Monexkyssp; 2) Macca O¥yiivya; 3) Xaxm Oynnya
aHUKJIAHT.

C, =2787+427-10°T =2787+427-107 - 1773= 3544 XK/monb-rpaz.
Evuwur. 1| MONb y4yH:

C,=2787+4,27-10°T =2787 +4,27-1 07 -1773=3544 JK/Moib-rpan.
a) | Kr yuyH:

&
C, = MF = 35234 426 X/Kr- rpan -
N2
6) | M* yuyH:

_ 3544 _ :
Cy = 34 1,58 XK/m” - rpan.

4. Pyrun (TiO,) HMHT ypTauya HMCCHKIAMK CHFHMM 273 K (0 °C)
pnaH T (¢ °C) rpajycraya KU3AMpHIraHaa Temieparypa y3rapuiuu ou-
JlaH Kyiuaarmua ysrapaiu:

C =0,782 +1,41-102¢-0,557-10°¢* JK/r-rpan.

1773 K (500 °C) nard YMH MCCUKJIWK CUFUMMWHH AHMUKJIAHT.
Evwww. (1.12.) renrnamara MyBopUK:

- dlc(n-1)] _ dlct,) - 10-3 _ 0.552:10° L.
= = Sy =0+141-10 SR
3
= 141107 + 222240~ 10015 3/r - rpan.

5. T, =400 K (273 °C) ma Temneparypa Ba p, = 2 atm.aa V=
=2-10- ! M3 (20 n.) xaxMHM sravianan. by ra3HMHr HopMman LAPOMT

(p=1arMm, T,=273 K) na xaxkmu KaHuyara TCHr ovnanun?

Euniw. AsBaio, p=const fa, 7, gad 7, ra ysrapraHuaa Xaxm

I'eii-Jlioccak KoHyHM1aH GoiiaiaHuMb aHUKIaHaaM:

Vo T') a V = V[’TE :

Taslia 2 r 0




SHAM TypFYH Temnepatypa (7, = const) na 6ocum pl [aH p, ra Kel-
AHAArH XOKMHHU Bomb—Mapuow KOHYHUIaH aHMKJIaliMHK3.

_l’:’l_f_l‘ Ba V} - Vz'PL = VIT2PI a 20:273-20 2732 ai

7 =7 o T 4000

6. 5 monb ras T = 298 K na temneparypa Ba 273 MM Hg na xanua
XOXMHH 3rananamn?

Evwuw. Xonar teHramara mysoduk: pV =nRT Ba

VimnRT 5,0:0,0821-298-760 _ - 120 ;
P 273

7. ln3enb MOTOPMHMHT MIUra TylUraH nautaard CUKWJIraH rasHuHr
Bocumu 60 atm naH 45 at™ TywradH. CUKWIraH ras TyaaMpuiraH oani-
NOHHMHT Xaxmu 70-107 M3 (70 n.), yHHMHr Temriepatypacu 300 K
(27 °C). [ABuraTeHM MiUra Tyldpuinaa capg 6ynaraH XaBoHMHI Macca-
CHHM aHMKJIaHT. R=29,27. Opnatna, MCCUKJIUK OunaH OOFaHraH Xxuco-
Gornapaa, MacajiaH, MMKM €HMIL ABurate/ulapuaa R, = yR udonacu
Kyinauwnanu. byHna: R — rasHu €HMIUZAH ONAMHIM KUMMaTH, R, —
€HraHOaH KeHMUHIU KMMMaTH, y — €HUILL XapaéHuaa ras Mojexynaiapu
COHMHHHT Y3rapM1Iu,

Eduw. Am=m, —m Xonar TeHrnamamaH:

Y, = mRT Ba GyHnan m, =p'TV‘,
PV = myRT Ba ByHpau m, = p‘;ﬁy .

lemMak,

-3
e 70107 (60-45)

L b L 701077 (60-45)
1 = g7 (P2 = P1) = —g37300 = 1122 KT

8. Enuk vaniupa S kr xucnopogHu 373 K gan 573 K (100 °C nan
300 °C rauya) MCHMTULI Y4YH KaHuYa MCCUMKJIMK Kepak Oyiaau Ba KaHua
HedTh Kepak 6ynanu? MccHKIMK CHFUMHU TeMiieparypa GuiaH Kyhu-
naruya GoF1aHraH:

C=a+bT=47,03 +0,00803 7.

1 xr HedTb €HraHna 4187 K MccUKIMK Bepaau.
Evuu, .

Kepaknu uccHkink Mukaopu Q-

ey Mum\:bisﬂ

ypTaya Tem cﬁg@g 2 U 3.
16 Ilt.!\/.?;.‘rﬂ%3 g ?'ARKA%
L7 06 20224

3 + 0,008037);




KLOM KARIMOV NG5

0r

TEXMIKA UNfVERenzs

0 =5(47.03+0 ososrﬁ,’?“mf'ﬁi”

Kepakiu HeTE: ==

(
1036,6
4187

m
00803£473).(573-273) =
YRZ 7

L2020 yit
=091 Kk

9. CO, HUMHI MoJsIp M300apUK  MCCHUKIUK cuFumu (C) 198 K
(=75 °C) Ba 293 K (20 °C) uerapacuma TeMmreparypa GunaH Kyuuna-
M TeHrnama 6unaH OOFIaHTaH:

C, =444 +17354-10°T XK/monb-pan.
By Temrieparypa yerapacuja WYKM IHEPIUSIHUHI V3rapuILWHW —

AU = AU,y = AU,y @HUKJIAHT.
Ewww . (1.22.) Ba (1.23.) TeHrnamanapra MyBodUK;

T
AU = |C,dT Ba C,=C, +R,C, =C, - R
h

i XK Y
Arap R=8314 Norran oyica,

C, =358254+9,04-10°T
Ba

T
AU = (44,14 +9,04-10°T)dT -8,3146 = 2179,49 X (520,53 xan) .

Ty
10. Hopman wapoutnarn (7=273 K, p = 1 arM.) rasHUHT XaXMH

V,=22,4 n ra teHr. [a3Hn MKKHU MapoTtaba CUKMIL YUYH V = %"— KaHya
Uil capd Kunuil Kepak oynaau?

Evuuw. A,=pA V: AV = “22—4 ra teHr. Jlemak, 6ocumHHU (p) OUMLL

kepak. By xapaéH uszorepmuk (7= const) paBuiiga 6opaéTup Ba LUyHra
Kypa Oy xapaéHna V, p yarapaau Ba boitnb—MapuoTT KOHYHMIa My-
BO(MK;

£ -1 pa p, =L ='—"—=2aTM.
L33

Ba JIeMaK,

A=pAV=2.22,4-11,2)=2
=22,4-1,0133-10=

2—X.Pycramoun, LL.Hypynnacs




11. 1 monb cyB 373 K (100 °C) temnepatyparayda OyF1aHTHPUIND,
923 K (650 °C) raya ucutuarad. By xapaénna aHtansnus (AFH) Vira-
PULLMHK aHUKJIAHT. CyB OYFMHUHT H300apHK MOJISID MCCHKJIMK CHFHMU
(CF) Temneparypa yarapuiuy 6unaH Kyduaaruya OornaHraH:

C,=30,0 +10,71- 10-3T.

Ewuw. (1.22.) TeHrnamMara MyBoHK;

T; T
AH =n{C,dT =1- [(30,0+10,71-10°T)dT =
T Ty

= 30,0923 - 373) +195H(9232 ~3732) = 16225 XK (3875 xan).

12. 1.4-pacmia Kypcaruinran |1—2—3-xapa€Hnapia XaBOHWHTI 1acT-
nabKM mapaMeTpiapy Ky#unariua Gynrad: p = 10 atm, V| = 0,1 m?
(10 m), T=323,2K. (1, = 50 °C). 1—2-xapaéH u30b6apuk (p = const),
2—3-xapaéH U30TepMuK (7= const) 6ynraH. 1—2-x)apaéHna Xaxm 2 Ma-
portaba oiuraH, 2—3-xapaéHnga 10 maporaba ouirad. XaBOHMHT UCCHK-
auk curimu Cp=7,118 2K/kr- rpan (1,7 xaju/xr - rpan).

KyiiunarunapHd aHMKNIaHT: 1) KeHUHIU TeMrepatypa; 2) KeMUHIH
OocuM; 3) XaBOHMHI MaccacH (m); 4) MUKM DHEPrUsSIHUHT Y3rapMiin
(AH); 5) baxapuirad vl (A); 6) axpairad Uccukiauk ( Q).

Euyunw . 1—2-xapaéH p = const, nemak, 7 Ounan V ysrapaou Ba
Boitnb—MapuoTT KOHyHHUra MyBOUK;

L B g BH_33.2-646K (373 °C) sa
1 2
p,=p,=10 atm.
2—3-xapaéHnapaa V Ba p yarapanu, Boitnb—MapHoTT TeHIIaMacura
MYBODHK;
Kg_ S i _ Vs L
Vl = Pz' D3 = V3 —10'1'6—-] aT™
P, 3) I'a3z Maccacu m HM aHUKJIAMMU3.
Xosar  TeHrjaamacura MYBOMDMUK,
: . p,V,=mRT, 6yHaau:

V mRT Ba m = RT s

10°.100,1 -
= 5077.323 = 10O KT -

4) MuKky 3HEPrusiHUHI Y3rapHuIn:
- AU=AU ,+AU, =

1.4-pacm. v = C,m(Tz = T)+ C,m(T; - T).




T,= T, 6ynrannurunad, mC (T, - T,) =0 Ba
C,=C,+ R=T7,188 +8,3143 = 15,423.
AU=AU _,=Cm(T,- T)=15423-1,05(646 — 323)) =
= 523,38 XK = 125,0 kan.
5) baxapuiaran uin (A) (1.3.) teHrnamara MyBOoMMK:

A=A, + A5 =pV;+V)+23p,V, 139 =
=10*-10(02-01,)+23-10*.10-0,2-1g10 = 5606 Kr - M.
A=1000,2-0,1) + 2,3RTIgIVé =1+23-83146-1g10 = 19,22 XK.

I

6) bepunran uccukiuk (Q):
Q=AU+ A=523,34 + 19,22 = 542,56 X (129,58 kan).

13. 5 kr xaBo anuabaTWK KeHrairaH Bakriaa Temrieparypa 600 K
naH 300 K (327 °C pan 27 °C ) rauya coBuraH. XaBo OaxapraH WILHH
anugianr. C,=7,118 XK/kr-rpai.

Evwuw. TepmoaMHaAMUKaHWHT OUPUHYM acOCH KOHYHHUra MyBO-
dux: Q=AU+ A. Annabaruk xapaéuna Q=0 ra TeHr OVaraHJIMIruaaH:

AQ=AU=mC,(T,- T,)=5-7,118-(300 - 600)) =
= 10677 K = 10,677 K (2,55 KKan).

14. 100 r CO, rasu 0 °C temneparypa Ba 1,013-10° H/m? Gocumaa
Typubau. Kyitnparu:

a) ra3 u3orepMuK pasuinaa V=0,2 m? raya KeHrarasua;

0) Wy Xaxm u30dapuK paBMilaa KeHrairaHia;

B) M30XOpHK paBulLLa 6ocuMm 2,026 105 H/M? CUKUATAH XapaéHiap-
naru Q, A, AU, AH KuiMaTnapuHU aHWKIaHT.

CO, wunmean rasnap KoHyHura OyicyHran je6 apas KWIHHT.
Cp: 3,71 K/Monb-rpajl. ra TeHr.

Ewuw. a) N30TepMUK KeHralmu:

dU= C,dT Ba AH = C,dT ©ynraHnvruaad, M30TepPMMK KapaeHia :
(dt=0) AU=0 Ba AH =0 ra TeHr 6ynanu. ?

M3oTepMuK xapaénna dH =0 ra TeHr OYAraHaMruiaH, U30TepMHUK
KapaéHpa Q=A oynanu. (1.30.) TeHrnamanad A Ba Q aHUK1aHaIM:

2
0 —=

Q=A4A=23nRT lg v

Oy TeHrnmamaHu HMHFMIL Y4yH asBBano n Ba V| (FasHUHT OJUIMHTH
XaXXMHM) NTapHH aHUKJ1alll Kepak.
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n=m/M = 2,27 monb; CO, HUHT MoJiekysip Maccacu: M = 44. bolu-
JIJaHFUY X0J1aT TeHIiaMacuaaH (V,) HW aHWKJIaHaOK:

Vip, = nRT; ¥, =oRL 221818273 _ 9509 o

P 1,013.10°
Ba HUXOAT:
02 _ X : y
Q=A=23-227-8314-273.1g 0.0509 = 7070 X = 7,07 kX ;
6) xapaéH u3obapuk 6ynranuna (1.29.) TeHrnamara MyBoUK;:
C.Ti
Q, =AH =nC,(T,-T,) = "Vf: Liis =)
h_ T S )
VST TeHmaManaH 7T, = T, -
@), = /il = nC,1; W L2121 (5 0(500) =
R 00509 T

=67410 X = 67,4 xK.

I'a3 u3o6ap KeHrairaHaaru 6axapunrad uiu (1.26.) TeHrnamara My-

BOHUK;
A=p(V,- V) =1,013-10°0,2 - 0,0509) = 15000 K = 15 x2K.

AU nu anuxiaw (1.27.) TeHriaMara MyBoMHK aMalira olLLUMpUa-

IN: : J
AU=0-A=674-15=372kX;

B) U30XOpMK XapaéH. XKapaéHna xaxm ysrapmaranHaurugaH (1.3.)
TeHI1aMara MyBoduK A = 0 6ymanu xamna (1.2.) Ba (1.9.) TeHrnama-
Jlapra MyBO(MHK:

C
Qy, =AU =nC,(T, -T)) =£~;’;I!-(p; —Pi)-

C,=C, + R 6ynraHnuruaaH
C,=C,- R=37,1 - 8,314 = 28,8 2X/Monb-rpan.
G T, 227288273
= QU = nlply — H . D % 5 —~
o, . L01310° (2,026 -10° —1,013-10°)
=17900 X = 17,9 K.

(1.5.), (1.6.) TeHrnamManapaaH U30XOPUK XXapaéH yuyyH — AH:
AH =AU +V(p, =) =179 -0,05092,026 -1,013) - 10° = 23,1 K .

15. TonyonHuHr KaiHaw Temnepatypacu 383 K, conuiutvpma GyF-
JlaHMLI ueeuikturd 33,6 kK/Monb. ByFHM Maean ras ne6 dapas KUIWHT.
CyIOKJIMK XaXMU OYF XakMura HucbaraH Xyaa KMUMK GYiraHiurnaax,
20




yHU Xucobra osiMaca xam 6ynaau. TojlyoOJIHUHT MOJeKy/asip Maccacu
M =92,14. 6 r Tonyon B6yrnatuiranaaru Q, A, AU, AH napHUHT KUN-
MaTJapuHK aHUKJIaHT.

Evww . bByrnanuul xapaéHu nzobapHk (p = const) KapaéH 6yaraH-
aurunad (1.22.) teHriamara MyBo(UK;

=AH =nL =21,
Q M
L — ByFnaHWIU UCCUKIWUTH, M — MOJNeKy/asp macca.

4 3 3 3K
0, = AH = 52233610 = 2,19-10

baxapuiarad v A — u3obapuk xapaéHaa (1.26.) TeHrnamara My-
BOUK:
A = pVs —V.)= pV, =nRT = S5214383 _on35¢
] 5 92,14
V., V. — DYF Ba CyIOKJIMK XaXMHU.

<

AU num (1.5.) TeHrnamMara MyBoHK aHUKJIAHMM3;

AH =AU + pV)=AU +p-AV =AU + p .V,

AU =AH - p- Vs =AH - nRT =2190 - 203 = 1987 X.

16. 1 monb N, 6wian 3 monb H, apanawmacu 7, — 298 K nan U=

500 K raya KuM3aMpuAraHaa MUKM SHEPrisi Ba SHTAIBITUSHHUHT K’1H‘{"l[‘ﬂ
y3rapuilMHU aHUKJIaHT.

C,n, =29,176-10° - 085107 +2,0131-10*72 XX/monb - rpax.

C,u, =27,3139-107 - 523277 - 0,0004187 - 107" JK/mob - rpaz .
Evuw. (1.21)) TeHrIamara MYBODUK;
AH =AH, +AHy, = jC dT+3j’CPH dli=
& . 298

500 500
= T (Cpny +Cpp AT = | [(29,176-10° - 0,83807 -2,013-107T?) +
298

298

+3(27,3159-10% - 5,2337 - 0,004187-10°T?)]dT = 23832,88-10° X.

AU=U,-U; U =H,-pWV; U,=A4,-plV, Ba
AU = AH - p)V, + p)V, = AH —(ny, +ny, )RT, = AH -4RT, +4RT, =
=2385288-10" -4-8,314-(500-298) = 17413436 -10° X.
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17. Ta3 (ar™, TypryH 6ocumaa) 10 antpaad 16 aurpraua KeHrammil
xapaéuuaa 300 xan (1256,1 2K) wmceukauk jorunran.  HMukwu
IHEPIrUSIHUHI Y3rapuILMHK AHUKJIAHT.

Ewww . (1.2.) TeHrmamara MyBopHK:
AU=0-A; Q=300 kan = 1256,1 XK.
A=p(V,-V)) =1(16 - 10) = 6 n-aTm.
A=6-1,0133-102=607,98 XK.
AU=1256,1 - 607,98 = 649,02 X.
18. bowanruy 6ocumMu p = 750 MM. cuMOD ycTyHMra TeHr OyaraH
IM3 XxaBoHM TYpFyH Xaxmaa 0° gan 1 °C raya MCHTMIL YYyH KaHya McC-
CUKJIMK Kepak Oynaau? HopMan wapoutaa XaBOHWHI 3WUWIMIH

d=0,00129 r/cm’. TypryH 60cHMIa COMMLITHPMA MCCHUKJIMK CUFUMM
C, = 0,24 kan/r-rpan., C/C,=14.

Evwuww. (1.20.) TeHrnamara MyBodUK:

Q=mC,dT,
M — XaBOHMHI MaccacH,
d=2#;m=d.V = 1,29-107%10° =1,29-10° r.
s e 24
i 1,4 Ba C, S 0,172.

JleMak,
Q=mC,dT=1,29-10°.0,172 1 = 222 Kan.

Macananap

1. Kucnopoauunr 288 K (15 °C) Ba 318 K (45 °C) opanuruaaru
Vpraya maccac (Kr Oyiuua) Ba COJMIUTHPMA M30XOPUK HCCHKJIMK
curMMK C, HM aHMKAAHT. Monekynsip MCCUKIIMK CUFUMM TeMIlepary-
pa y3rapuliy OuiaH Kyiunaruya GOFTaHTraH:

C,=23,146 + 3,8-10°T >X/Monb - rpas.
KucnopogHuHnr fvtoncl(ymp MaccacH M = 32 ra TeHr.

2. 288 K (15 °C) TemnepaTypana MoJieKyJisip Maccack 1 Kr, XakKmu
| M® OYNraH a30THUHT M30XOPHK MCCHMKINK CHFUMMHM C, aHUKJIAHT.
A3OTHUHI MOJIEKYJISID MCCUKIIMK cuFuMK C, TeMmriepatypa GuiaH Kyiin-
naruya boriaHraH:

C,=19,22+9,19-10-T.
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3. 200 K—300 K uerapacuma ammuak NH, HUHT U306apHuK MoJisip
(YMH) MCCUKJIMK CUFUMM TeMriepaTypa OunaH Kyiuaarnia 60FIaHraH:

C,=24,8+32,5:10°T - 7,36-10°¢..

200 K—300 K Temriepatypa yerapacuaa NH, HuHr ypraya mossip
M300apUK MCCUKITMK CUFMMMHW aHUKJIAHT.

4. 103 M* (100 n) mamwma 300 K (27 °C) temnepatypaga 300 r
KUeaopoil koinawrad. Maninarn 6ocum Kawyara TeHr?

R = 0,0821 n-arm/rpan. KucinopoaHuHr Mojiekysisip maccacu 32 ra
TEHT.

5. Temneparypa 288 K (215 °C) nan 318 K (45 °C) raya y3rapuiu
KapaéHuaa KHUCJOPOAHUHT COMUIUTHPMA ypTraya MCCHUKJIMK CUFMUMMH
C, xaH4yara TeHr?

C, Temnepatypa OunaH Kyiuaaruya OOFaHraH:

C,=a+ bt = 47,03 +0,20803 T} ypraua Temreparypa = —_——-—2835313 ;

6. Typryn xaxm Ba 1773 K (1500 °C) na a3soTHMHI MOJIEKYJISID,
mMacca (CoJMIITHPMA) Ba XaXXM MCCUKJIMK CUFUMIApUHU TOTMHT.

A30THUHI MOJIEKYJsIp MCCUKIMK cuFumu C, Temrepatypa OuiaH
Kyiingarmya GOFIaHraH: ,

C,=27,87 +0,00427 T; a30THUHT MoJsieKy/sip Maccach M = 28.

7. 1 monb (18 Kr) cyB OyFnaHraHga OyFIaHMIL MIUMHW aHUKJIAHT.
Byrnanuui-kaiHaw temneparypacu 373 K (100 °C) sa Gocum 1 atm
a2 6opanu. Cys Xaxmu 18- 1073 a* (18 1.); XxaBo xaxmu = 22,4-10-3 M’
(22,4 n1.) ra TeHr.

8. CyB OyrnHM M300apux Mosib MCCHKAMK curnmu (C) 273 K Ba
923 K (0 °C—650 °C) TtemniepaTypa uyerapacu/ia y3rapuiuv Kyiujaaru
TeHmlamara MyBogMK y3rapaau:

C,=30,0 +10,71-10°7T XK /monb - rpai.

Wuku aHeprus AU HUHT KyNauwyHd anukianr (AU = AU,

i ’AUm)'
9. 1 arm Ba 273 K (0 °C) na kapboH (I1) okcra CO HMHT cONML-

TMpPMa MacCacHHM aHUKIaHT?

10. p=1 arm Ba 273 K (0 °C) na 1 monb ras xaxxmu 22,4 M’ ra TeHr.
p=5armBa T=303 K (30 °C) ga Monb rasHUHT XaKMM KaHvara TeHr?

11. Arap kuciopoa Tyiaampwirad 6aion Xaxmu 60 m?, 6ocumu
12,1 arm Ba Temneparypacu 298 K (25 °C) 6yaca, KMCIOPOAHHHI Mac-
cacy KaHua oynaau?

12. 3 kr metan CH, rasunm cuxuu yuyH 800 k2K v capdnaxra,
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12. 3 kr meran CH, rasunn cukuit yayy 800 kK uu capdutandrat,
6V qorIa MukH anepris 595 kXK ra kynanran. MecHKIMK MUKIOPHHH
AHUKTAHT.

13. | Kr cuMO6 TypryH 3,98 atm Gocumia OyraaTuiaran. byriatiiu
VivH 293 kAK/Kr Meeukauk capd 6yaran. Kannaul reMiieparypaciia
CVIOK CUMOGHUMHI™ Ba OYFHUHT COAMLITUPMA XXMM (1 KI) MOC paBiiil-
aa 0,0798 - 10 * m/kr Ba 0,0756 M°/Kr ra TeHr. Kenraiivl MIMHKM Ba
MUKW IHEPTUSAHWUHT Y3rapuIIMHU aHUKJIAHT.

14. EHMIFM éHMWwMaan Xxocua 6yaraH ras apasaiima 64 at™ TypryH
6ocumaa 39 cm® nan 60 cm® raya KeHrairaH. KapacH oXupHiaaru Tem-
nepatypa 2220 K ra teHr 6ynraH. | kr éHuary éxraraa 42200 kK/kr
UCCUKAMK axpanaau. KyiugarnnapHu: a) aactiabku teMnepaTypaHu;
0) OaxapuiaraH MILIHW; B) WYKWM DHEPrusl y3rapuillMHW; ) IHTAIb-
nust V3rapMwmMHKW; A) KaH4Ya EHWIFM EHFAHJIUMIMHU aHUKAQHT.

15. 450 K temneparypana 2 kr ra3 3 at™M aaH 9,4 at™ raya CMKWiI-
rad. KaHua v capd kuauHran?

16. 1,013 -10° I1a 6ocumaaryu Ba 67,2 - 107 M* XaKMHHW MILFON KW~
raH H, BOAOPOA TYpFyH Xaxmaa W4ku sHeprusicn 8650 K ra oluryH-
ya |<,|—13}1Hpnan. CP(HI) = 28,83 JX/monb ra TeHr. Oxupru 6ocuM KaH4a-
ra tenr?

3,2 Monb upean ras TypryH 6ocumma 5000 K M GaxapryHua
KusaupunraH. Muku sHeprusich Ba SHTanbNWs KaHuyara yarapau?

S
Cﬂ "fR ra TEHr.

17. 0,12 kr Boaopoa Ba 1,4 kr azornaH ubopar rasz apanawimacu
1,1013 - 10° INa 6ocum octuma Typubau. Ly apanaiumanmn 250 K tem-
neparypaaa 1,1013-10° Jla Gocumraya M30TepMUK paBulLaa KeHrai-
THpuiraH. lasnapHu uaean rasnap neb dapas kuaumur. [asnaphHu 6a-
XapraH HwK (A) kaHyara TeHr?

18. 11 r CO, Ba | r H, nan ubopar ras apanawimacuHu TYpryH 6o-
cumaa 275 K pan 400 K raya xu3nMpuiras. CO, Ba H, napHuHT Hc-

CUKIHK CHFUMM CP = %R Ba C‘P = %R ra TeHr.
A, O, AU, AH napHUHT Oy XapaéHgarn KUMMaTJapuHK aHWKJIAHT.

19. Hopman Gocumaa OyraHHuHr (C,H ) OyFnaHuL MCCHKIMIH
224 kXK/Monb. byraHHUHTr KakHaw Temneparypacu 272,6 K ra TeHr.
9.8 r 6yran Oyrnauranna A, Q, AU, AH kanuvara TeHr 6ynaan? (Byr
XaxXxMura HucbataH cyloK OYTaHHMHI XaXMMHM XMcoOra osmaca Xam
oynanu. byFHM uoean ras neb dapas KMAMHT.)

20. | moab (I8 r) CYBHMHI SILUMPUH OYFAaHWIL WCCHKIUIMM
Q =40739,5 K/monb (9730 kan/monb). | Monb (18 r) cyBHM OYFnaTHLL
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yuyH 22,382 kKAK capd kuanuran. ByYFHM KeHraittupuin vive oy uc-
CUKJIMKHUHI KaHuya Kuemu (Q,) capd) oyaran?

MacananapHuur x)KapodJapu

1. 0.7539 AK/kr-rpai. 2. 0,7 AK/kr-rpai. 3. 33.7 K/moib-rpan. 4. 2,308
arm. 5. 986 XK/kr-rpan. 6. 35,44; 1,266; 1,58. 7. 22,382 kXK. 8. 676 XK. 9.
1,47 xr/m*. 10. 24,68 n. 11. 0,95 kr. 12. 265 kXK. 13. 30,02 X/kr; 263
KAK/xr. 14. 647 kXK/kr; 912 kAK/kr; 14,3 -10 % kr. 15. 305 XK. 16.
2,12-10% Ia. 17. 627 kXK. 18. 2, 205, 1, 420, 0, 720 mm Hg. 19. 33;
0,384; 37,02 kXK. 20. 2,27.

I'a3 apajammManapm

AKcapusiT Xos1apaa amanaa 6utra ra3 amac, 6anky 6Gup Kanua ras-
Jap apanawMacy 6unaH yuypaluuiura TYFpu Keaaan. MacanaH, EHHJIFH
€Hranaa 6up KaHuya rasnap apanalimacy xocws 6ynanu. byHnan xonnap-
Nna UCCUKJIMKKA aslokanop xucobsap onnbd Sopuiaraxjia, ras apanaluma-
JTAPUHMHE MapaMeTpyu — CUCTeMaHMHI XONaTHUHHU OeNrHuaoBYM (PU3UK
KaTTIMKIIAPHM, S’IbHW CUCTEMaHMHI napaMeTpiapuiu (Temrieparypa,
XAKM, DOCUM, HCCHKJIMK CUFUMJIapH KabW OMUANapHM) DUMAMLL KepakK
oynaam.

bocum. T'a3z apanauwimacunad 6upop O6up rasHuur (6olwka rasaap
oyamaranaa ned ¢apas KMAMHIaHOAa) ras apailaliMACHHHUHE XOKMUHU
WLLIFONT KWraHaaru 60CHMH, LIy FasHUHE naplunaa docimu (p) nein-
Naau, s’bHUA Xap KaicH rasHMHr apanawmMacuaarm documuanp. JdanbToH
KOHYHMWIra MyBo(UK: ra3 apajaluMacHHUHT Documu (p) ailpum rasnap-
HUHT napuran documiapy WHMFMHIAMCUIA TCHT:

P=p+tP+tPy+..+p=21p. (1.32)

Arap xaBo KHCJIOpOJ Ba a30TaaH ubopar aed dapas KMIHHCA, XaBo-
HUHI BOCHMHM LY TeMIepatypaia KHCI0po/l Ba a30THHUHI napuman 6o-
CUMAAPMHUHI MMFUHAMCHTA TCHT.

a3 apanamiMacMHHHT TapkuOKH — Macca (Kr), MOJib COHH Ba Xaxm
OUpPAMK Yuamaapuia vdpojia KUHHaILK.

Macca. ApanaiuMagary OUpop rasHUHE MaccacHHM ras apasauimMaci-
HUHI Maccacura HUchaTH Wy FasHUHE macca Kucsu (g) A€UHIaaun.

m m mn,
gi=-L1; & =-2;.;8 ==+, (1.33)

m m m

m,, m,, m — alipUM rasfapHUHI Maccacu, m — ra3 apajaliMaCUHUHT
Maccacu. byHna
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Ym=mo+my+my+.m, =m, (1.34.)

Y=gt tg t...+8,=8. (1o )

Opataa, Macca HUcbatu dous bunaH udonanaHany. Macanau: macca-
cu 6yitnua xaso — 23,2% kucnopoanaH, 76,8% asornaH (Bojgopoa Ba
foluka raznap ouiaH 6uprainkaa) Mbopar.

1 M? XaxXmaaru ra3 maccacura coauwmupma macca (y) NeHunnain.
BUp rasHWHT CONMMIUTMPMAa MaccacMHM (y,) apajialiMa COJMLITHPMA
Maccacura HMcbaTu (y) — MabJayM Fa3HHMHI COJIMLUITHPpMa Macca KMCMH
IeAWIaIu.

Xaxem. Xap KaWcu ras apajialiMacd MabiyM XaXMHMW MILFOJ
Kunanu. Xap Kaiicyd ras apajgaliMaHWHI XaMMa Xaxmuaa OMp Tekuc
apanaluraH ©ysnmacaaH, Xap Kaicucu apuM XXoinaHraH nae6 ¢apa3s
KWinHca Ba Oy Xo/ija ynapHMHIr Xaxmu V, V,, V ©6yica, ra3 apa-
JTAUIMacHHUHT XaXMH ( V) 1wy alipuM rasiap XaXXMUHWHI HUFHUHAMCUTA

TeHr 6ymanu.
V=W +V,+V.+..+V. (1.36.)

Xaxmu V Ba temneparypacu 7 OyiraH apanaluManga MabliyM rasHu
napuuan bocrmu p, 6yncuH. Iy apanaiiMaHyu yarapmac Temreparypaja
CHKWIICA, p, KWAMaTH apalalliIMaHUHI yMyMHUW 60CUMH p ra TEHIaH-
ca, yHaa bonns—MapHUOoTT KOHYHUra MyBOMMUK:

pV =pV, Ba V¥, =V%. (1.37.)

IIyHnai Kuaub, alpuM rasinapHUMHI XaXXMWHU aHUKJIalll MYMKUWH.
By V|, V,, V. xaxmra keamupunean Xasem JeAWIanq.
(1.36.), (1.37.) TeHrnamanappgaH:

Varv ey iy ey By P
P P P P

Xph=P- (1.38)

Xap KaWcH TasHUHT KeNITHPHUAraH XaXXMHHM ra3 apajlalliMacHHHHT
YMYMHUH XaXMra HUCOaTU Xadem Kucmu NeWUnamny.

v, V. v
r= 7‘; 7 =71; s Ta = (1.39)
Ba :
itV +V,+..+V, =V. (140)

Th=n+n+r+..+r,=1.

(1.36.) TeHrnamamaH:

==

Pi =3P =T;P- .(1'41')




Apanalumazarm Xap Kacu rasHuHr napumajl 60cuMu yMymuid 60-
CUMHMHI KeJTUPUIITaH XaXXM KMCMH KyrnaWTMacura TeHTr.

MabiyM Temriepatypa Ba 6ocHMMIa Typ/au rasnapHUHr OUp Moax 6up
XM XaXKMHU uuIFosn kunanu. Jlemak, apanauima (€KM adpum rasaap-
HUHT) XaXMMW KaHaal rasiyrura KapamaciaaH, ¢pakat Mojib coHura (n)
MyTaHocub OViann. ApaialiMaHUHT MabjlyM TeMriepatypa Ba bocumaaru
XaXXMM KaHaay rasnapaaH ubopaT 3KaHAurdra asmac, daxat yMyMHi
MOJIb COHUTIa OOFIMK.

V — | mosb ras xaxxmu 6ynca, n, MoJib Ta3HUHT XaXMU — V| Kyiu-
narvda oyinanu:

Vi=nV . (142)

Moav xucem. | monb ras (n,) apajaliMaCHHWUHI MOJIb COHMHMWHI
YMYMHIH MOJIb cOHUra (n) HUcOaTu moab Kucm OeHunsianu:

n
Ve =T:—; no+n+n 4.0, =30 =N, (143)

1 M® Xaxmpary ras maccacu coauwmupma macca Jnedunnanu (y).
Hopwman wapourna (7= 98 K, p=arMm na)
3
Y= 2’;_4—4 Kr/M". (144)
Xaxm Oupnuknad macca OMpAMKKa Ba akcMH4Ya Mdoga Kuwiuil
6yiinua KnaneMpoHHUHT XoJiaT aMarpamMmacura MyBobHUK alpum ras
YYYH KyHMWIaru TeHrjiaMaHu, SbHU BOFIaHMIIHM OJIMIL MYMKHH:

W_y_M_m_n_R (145)

e T M; e p R
V., R, M, v, n — alipuMm rasnap, WLIOpacH3Nap 3c¢a apanaima-
ra MaHcyd; R, 6up xun ras ydyH R= Rn ra, n — rasjap mMojiap co-
HUHHWHT WMFUHAMCH, R — apajialuMa ra3 JOMMUMJIMIH.

@ Macanajap equil HaMyHACH

1. Kypyk xaBo xaxm Oyiinuya ous xucoduaa Kynuaaru tapkubna-
'y rajiapaaH wbopar:

asor — 78,03%; kucnopon — 20,99%; apron — 0,933%;

CO, — 0,13%.

By raznapHuHr napuman 60CUMUHU aHUKNaHr. ATMocdepa Bocu-
MU 740 MM cMOD yCTYHMTA TEHT.

Ewwu . (1.45.) TeHramara MyBopuK;:

nf p:' "J
—+ = %L Ba =—p,
"= p i
P, N, — - Fa3sHUHr napuxan 60cHMH Ba MOJIb COHM, 7 — Tas3MapHUHT
MOJIb COHU, p — razjap apajallMacUHUHI YyMyMU Bocumu. [laprau
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pauliaa n = | ra Tedr ned ¢apas KMIMHCa (arap | Mojb a3 yuyH
XMCOB KMIMHCA), FaziapHUHT Napuran 00CUMU YIapHHHT apataliiMala-
ri XakM Oyiinua tapkubura (dhousna) MyraHocuOIMP.

= (0.7803 - 740 = 577 MM cUMOD YCTYHH = 311 0,76 at™ ;

760
Po, = 0,2099 - 740 = 1553 MM cUMOD YCTYHU = % = 0,204 atm ;
A = 0,00933-740 = 6,9 MM cUMOD yCTyHH = %% = 0,091 at™;

Peo, = 0,003-740 = 0,222 Mm cimOB yeTyhi = 2222 = 0,0029 atv .

2. XaBo Maccacu Oyinua 23% kuciopoi Ba 77% asotiaH ubopar.
XaBoHu: 1) xaxm yiauoBu 6yitnuya TapkubuHu (r); 2) XaBOHWHI ras
noumurcH (R); 3) Vpraya Monekysisip MaccacuHU (M); 4) KMciopoa Ba
a30THMHT napuuan 60CUMUHK ( p,,, py, ) aHUKJIAHT. XaBOHMHI BocH-
MM | aT™M ra TeHTr.

Evuw . 1) ApanalliMaHMHT XaXKMHUH Tapkubu (1.45.) TeHr1amanaH
aHUKJIaHAIM:

(1.14.) Terrnamara MyBo(MHUK Y3 HabaTHaa:

7 i=slll] l Kl ] pa
"M Lyons maccacu

o mo, | Mo, 0,23/32
01 = T o, [Mo, +my, [My, ~ 02332+0,77/0,28

=021.

- » my, [ My, 0,77/0,28
2T n omy, [My,+mo, [Mo, ~ 0,77/0,28+0,23/32

=0,79.

Hemak, yMyMui xaxm Oyiinua xaBoHUHT 21% HM kuciopon, 79%
HU a30T TALIKWI KUNaIu.

2) a3z powmuiicu (R). bup Momp raz3 yuyw R = 8,3146
K/monb - rpan. 'az noMMHIICKH XaMMa rasnap ydyH Oup xui Kunmarra
ara GyaraHuaa, apajaliMaHUHD nR KUUMaTH apajaliMaHWHI KaHjaai
raziapAaHd ubopamiMrura amac, bajiku yMyMun MoJitb COHIap1ra GoFHK.
AManzia ras apajaliMacHMHT YMYMUHM IOUMHICU KyWuaarnya aHUK-
JlaHaou:

R=nmR +nmR, +..+n,R =R¥n,.




R=8314. [""’f +ﬁ’i*_}: 3+%]=28,158- K/ Mostb - rpait.

M(): M.\'g

3) I'a3 apanaliMacMHUHT YMYMWI MoJieky/isip Maccacu (M) (1.45.)
TeHTNaManaH:

A =3 5M, =ro, Mg, +ry, My, =021-32+0,79 -28 = 28,84 .
4) Tlapuman 6ocumnap (1.41.) TeHramara MyBOGHHIK TCHI:

Po, = PTo, = 1-0,21 = 0,21 arm.
=PIy, = 1-0,79 = 0,79 aTtm.

3. T'a3 apanaimiMacu Macca yigamu OVitmua Kyifnmary tapkubaad
uGopar:

H, — 8,4%, CH, — 48,7%, C,H, — 10,9%, CO — 17%,

CO,~ 7:6%, 0, — 0,1%, N —6,7%.

1 ) Hopman wapoutna (7 =273, p= 1 at™m) apanawtiMaHuHI XaxXM
OyiiMua TapkKuMOWHM; 2) apajllalIMaHMHI COJIMUITUPMA MacCackhHM
aHWKJIAHT.

Evwuw. 1) Taz apanalimMaclHUHr XaxM OVitmua tapxkutu (1.45.)
TeHrJamara MyBogHK;
| Monb ras yuyH:

T "%/‘MO: 5 m

n /M, ~ M;Im]M,"’

0084, 0487 , 0109, 017 , 076 0,001 0,067 _
+=5g - = 0,0869,

Oyrna Xn, /M, == 6 28 "398 T A4 1

IeMaK, BOAOPOA YUYH:

= My, > mM, ~ 20,0869 _

My, 0,084 0.48

boiuka raznap yuyH uy iyn OunaH Tonuaain.
(1.44.) reHrnamara MyBo(hMK y IpUTMaHU COJAMIITHPMA Maccacw:

_nh
Y ~ R ]
V3 HaBbaTuaa R:

e C 0084, 048 0109, 017 0076 0001, 0067]
R—LR,HI-SSM[ 054048, 0100, 00 006 OO 0087 = 072,




apanaliMaHHHI COJIMIITHPMA MaCcCacH:

3 =1
e 7,;:, = 8.3!46.18%/222,4-10 £ 8,314664}:;6-10 = 0,516 kr/m’ .

4. ApasauiMa Xaxm Yi4oB Kucmu 6yinMuya KyWunaru mMoianapaad
ubopart:

CO - 0,1%; H, — 0,45%; CH, — 0,35%; C,H, — 0,04%;

CO, — 0,03%; N, — 0,03%.

ApanaimMagary ra3jlapHMHT macca yrdaMuaaru KUHCMu (g) HUA aHHMK-
JIAHT.

Fvww . Kiane#poH TeHIIaMacHHU apuM ras Ba apajalumMa y4uyyH
€3aMM3:

aifpum ras yuyH: a) pV, =—EJI-RT 3
apanaiuma ydyyH 6) pV = -;'"TRT.
(a) TeHrnamaHu (6) TeHrnamara 6yiuHca:

TI;L = mM,. % =g Ba % _ r 6yarammrunan:

mM ’ V
r=£‘% , OyHnaH g, =5‘{% Ba (1.45.) tenrnamagan M =Y nM,

M=3rM,=01-28+045-2+0,35-16+0,04-28 +
+0,03-44 +0,03-28 =12,58.
CO, yuyH:

g HUHI KMimaTu OoluKa rasjap yuyyH XaMm LUyHIau ycys OuiaH
aHUKJIaHAOW.

5. IOKopumary Mucojna HOPMal LIADOMTAArM apanaliMaHWHI CO-
JHTHpMa MaccacMHHM Ba CH, HMHr mapuman 60CHMMHMHM aHUKJIaHT.
ApanaiiMaHuHr ymMmymuit 6ocumu 0,9 atm. ra TeHr.

Evuw. Hopman wapoutaa 6up mons ras 22,4m* XaxkMHHM a3raj-
JIalIM. ApanaliMaHUHT MOJIB Maccacu (y) xamMma rasjlapHUHC MOJb
MaccacM MMFMHIOMCHMra TEHr. Bup ra3HMHr monb Mmaccacu (1.44.)
TeHrnamara MyBouK r, M, ra TeHr.

- M _ 1258 _ 3
Y=533 =734 = 00 Kr/m”,

(1.41.) Tenrnamara myBodux CH, HuHT napunan 6ocumu:

FPey, =P -rey, =0,9-0,35=0315 atm .




6. Hedrhb €Hranna Kyituaary Tapkmoau (Mojib Maccacu CoOHM 6yiu-
ya) ra3s apanauimacy Xocua oynanm.

ny, = 0,07 monte; ny, = 0,66 Mo5;
Neo, = 0,07 MOB; 1y = 0,066 MO,

Kyiunaruiapiy aHuMkiaaur: 1) apajautMaHuHI MOJIb MaccacH; 2)
HOPMaJl 1APOMTIA apajaliMaHMHI COMMINTUPMA XaXmu; 3) cyB Oy-
FUHMHT napuman 6ocumu. Ennuina xocun GYarad raziap apaiaiumMacu-
HUHT Bocumu p = 1,15 arm.

Evwuw. 1) ApanamuMaHuir Mok Maccacu (1.45.) TeHriamara MyBo-
UK

Moo =
il M =(nM))/n,

M=% mM;, M +m,M,+..+nM, _
n, N1+,

_ 0.07.32+0,66.28+0,07 44+0,066 18 _ 5+ |
g 0,07+0,66+0,07+0,066 e £iohs

2) ConuuutTupma Xaxm, SibHM | Kr ras xaxmu

oY 224 3
= =T 0,77 M~ /xr .

3) CyB byru 6ocumu (1.41.) TeHrnamanax:

I A {0, 1,15:0,066 =
Puyo =7 ) = 0.07+0,66+0,07+0,066

0,087 aTm™m.

I‘a3nap apajamMacHHHHI HCCHEJHK CHFHMH

Apajauima Tapkubu Kanaai vonasiaHuiumura (Macca KMCMH, Xaxm
KMCMH, MOJIb KMCMU Ba X.K.) Kapad, apanaliMaHUHI MCCUKIUK CHFH-
MM XaM TypjivMya TeHrnamasapaa Mg oaa KuaMHaIM.

UCCUKIMK CUFMMM XaM Typaumya wudomananamu: 1 kr, 1 M,
| MO/b apanaliMaHMHI UCCUMKAMK cMFUMK Gop. Arap | m* aparauima-
HUHT UCCHKIUK curumu C, | MOJB apajiaiiMaHHI HCCHKIIMK CHFUMU
C, | Kr apanalIMaHuHI MCCHKJIUK CUFMMM ¢ Ounan OGenrunaxca, By
XHMJT MCCHKJIMK CMFMMIIAp YpTacuaa Kyiduaary 6ornaHuuwiap 6yianu:

CeM. -_C
VoSS M

C=¢-M Ba C, = (1.46.)

V — nopman wapoutna (7=273 K, p=1 arm) apanauiva xaxmu Ba
22,4- 107 m* (22,4 n) ra tenr. M — apanaiiMaHHHT MOJIEKYJISIP MaccacH.
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Arap apanalliMa TapKkMOGH Macca KMcMH bunad ndonananran 6yiica,
| Kr raanap apajaliMacy MCCHKJIMK CUFUMUHU () aHuKIaHr. Apajaii-
MaHu | °C ra MCUTHIL yuyH Kepak 6ynraH McCUKIMK XaMma razuu | °C
HcuTHIIra capd 6ynanu:

C-m=C,-m +C, -m+.+C, -m,, (1.47.)

m — apajallMaHMHIC Maccacu, m,, m,, ..., m, — aupuUM rasjiapHuHr
MaccacH.
HOKopuaary TeHrIamMaaaH:

E=EI-CI+%-C2+...+I::-Cn:Zg,-C,-. (1.48.)
by renrnamanaru C,, C,, C nap | Kr yyyH (K/xr).

Arap apanaiima TapkuMbu XaXM KUCMM ynuamMu OuiiaH Gepuira
6¥ica, | Kr apajlaluMaHUMHT MCCUKIIUK CMFUMHM (C) KyMunarmya aHUK-
JlaHazu.

(1.32.) Ba (1.45.) TeHrnamanaH:

M, M, ZCrg, (1.49.)
5= e S e

ByHna xaM XaMMa MCCUKJIMK CHMFMMJIIAp (C,, G, C) I kr ra Man-
cyD.

Arap apajialiMaHWHT TapKMOM MOJIb COHJIapu GusiaH MdoanaHraH
6yinca, 1 Kr apajaliMaHUMHT MCCHMKJIMK CMFMMM KyHuOaruua aHukKja-
Haau.

n, Nn,, N — apuM ra3fapHUHT Ba n — ra3 apajaliMacMH{d yMyMuH
MOJIb COHM OYICHH. I'a3jlapHUHT MOJIb COHM YIADHMHT XaXKM KMCMMIa
myraHocub (1.32.) Ba (1. ) TeHramanap 6yituua:

n:%; m=nM Ba 3=%=Y_m;
ZmM,C, (1.50.)
zmM,

Apajalima TapkMOH XaxM KucMu 6unaH Gepuarad 6ysica, 1 m? apa-
JaWMaHuHT 1 M?ra MaHcy6 aHuK curumu' (C,) KyHuaarnya aHuKJ/IaHa-
au:

C — Zg'|cl =

CV W= zcx.- I/f
Ba OyHnaH:
MV
G =" -5,C. (1.51))
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ApajlaluMa Tapkuou Xaxm KMcMu Ousan Gepusirad oysca, 1 mMob
ra3 apajalliMacuHu MCCUKIUK cHFMMK (C) Kyiumanaruiya aHUKIaHaaM.
(1.32.) TeHrnamanaH: | Monab ras HopMasn iwapoutiaa 22,4 - 107 »* (22 4
JI) ra TeHrnuruaad | Mojib apanaliMaHUHT UCCUKIUK CUFUMH 22.4 - C
ra TeHr 6yjaau Ba

224-C=5C. -V, =>C,1-224
xamzaa
C=Y224-r, C,
€KM
C=Yr -C=Yr M C. (1.52)

VIKKM aToOMJIM rasjiapHWHr | Kr apajaliMacHHyU UCCUKIHWK CHFUMMU
KyMuaarvya aHuKJIaHaau: arap MOJIEKYJISP MCCUKIUK CHMFUMM TeMrie-
patypa 6unaH Kyiuparuya 6ornaHraH oysca:

C,M, = A+ BT,
A, B — y3rapmac coHJap; IOKOpHJIaru TeHIJamaaaH

C=30.C ={At BT}ZHIHT. (1.53.)

Arap apajaluMa Tapkub Mosb cOHHM (n) yiuamuaa depunran Gyica,
apanaliMaHUHI MOJISIP UCCUKITUK CUFMMM

C=3nC,. (1.54.)

@ Macanajap eunin HaMyHACH

1. XaBo Macca ynyoBu Gupsnuruma g, = 0,758 (asor) Ba g, = 0,232 |
(kucnopon) naH uoopar. TypryH 6ocumaa Ba 473 K (200 °C) temnepa- |

Typaja XaBOHUHT Ypraya UCCUKIUK CUFUMHHM | Kr (Cw), 1 m? (Cgm)

HU aHUKJIaHT. ['a3jlapHUHT | KT MCCUKJIMK CUFUMU TeMmriepatypa yara-
pUILM OWaH KyWuaard TeHrjiama oyiiuua virapaiu:
N, yuyH:
C =0,984 + 0,0796 -107° = 0,984 + 0,0796 - 10~ - 200 = | X/kr - rpan .
O, yuyH:
C = 0,802 +0,0693-10°7° = 0,802 + 0,0693 - 10~* - 200 = 0,876 XK/xr - rpan .
M KKM aTOMJIM ra3nap y4yH MOJISID UCCUKJIMK CUFUMMU:
C=2477+2227-1071° = 24,77 +2227-107 - 200 = 24,59 X/xr - rpax.
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Evuw. (1.47.) redrnamara MyBOGMK | KI apajialima yuyH yprava
HCCHKIHK CHFHMHM:

Oy = 3 g.C =0758-1+0,232 0,876 = 097 X/kr - rpan .

By xucobHH GomKayapox Kuiub xaM Gaskapuil MyMKHH., N, Ba O,
nap MKKM aTOMIM MojieKynanap GysiraHu ydyH MOJISIp MCCHKIIMK CH-
puMuna 6epwirad. [lyHra Kkypa yHu | Kr ja xpcobiail Kepak. byHHHT
Y4VH VIapHM MoJleKyasip Maccara 6yiuu kepak. (1.50.) tenrnamara

MYBOHK:

Cy, = £8C; = (2472+2227-10° 200)(“”38 0222)- 0,97 K /xr- rpa

(g =—f7 ra TeHr, 6yHna m — Macca (Kr); M — MoJeKy/sip macca).

| M® yuyH apanauiMaHWHI Yprauya MCCHKJIMK CUFUMU (C, ); MKKH
aTOMJIM MOJIEKYJIa YuyH GepuiraH MabJlyMOTJIApHUHI OUpP MOJIb YYyH
GepuiraHu Xucobra onuHca Ba 6up mMosib ra3 22,4 m* apTrHbOpra ofuH-
ca, 1 M? yuyH:

Copm = 7a (24,72+2,227 107 200)_‘—"'—-93_123 Y /M® - rpa .

2. 1,2 Kkr kucnopon Ba 2,8 kr azor apanaiimacy 313 K (40 °C) npan
873 K (600 °C) raya ucuruiran. Illy TemnepaTtypa yerapacuja macca
6yiuya ypraya MccUKIMK cMFMMUHU (C) anuknaHr. by rasmapHUHT
| Kr MCCMKJIMK CMFMMM TeMilepartypa OwiaH KyWuaaruya OOFJIaHraH
(312 K—873 K yerapacuma):

0O, y4yH: |
C =08625+0,139-10° f‘;—'i =0,8625+0,139-107 - 320= 0,907 XK/xr rpai

N, yuyH:
C=0984+0,159- 10‘3%'1 =0,984+0,159-107 -320= 1,0 X/kr- rpan.

Vpraya HCCHKIIHK: f‘-;—'ri = 3&%6_0_0_ =320 °C.
Evuw.

ol _ A L
PSS 7_0’3’ gN2_4_0’7’

apajallIMaHMHT ypTaya UCCHKJIMK cUFMMM (1.47.) TeHrsiamMara MyBoO-
OUK;

Ypraya Macca KHCMM: £o, =

C=YgC =03-0907 +0,71 = 0,986 X/kr - rpa -
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By xucobHu Golikaua 6axapuir MymkuH: O, Ba N, HMU UKKH aTOM-
JI¥ ra3 OyJIraHiurd ydyH MKKHM aTOMJIM rasjap yuyH 6epuiraH mabiy-
MoTaapaaH douaanaHuil MyYMKUMH. MKKH aTOMJIM rasiapHuHr 1 MoJb
MCCUKJIMK CUFUMU TeMIiepaTypa OWitaH KyWuaaruya OopiaHraH:

G= _22,?7 2 22710
Hemak, 40—600 °C yerapacunaa

C =2277+2227-1072.320 = 26,98 >X/Moib- rpan

Ba | Kr apajaluma yuyH

= 28,98(%2} - %—g): | K/xr-rpan .

3. Exunrun édranma Xaxm Yauos GUpauruaa Kyduaard Tapkubiu ras
apaiaiiMacu Xocu oyiraH:

Ico, = 0,078; ry,0 =0,170; ry, =0,714; ry, = 0,038.

Typryn 6ocum Ba 573 K (300 °C) remneparypana 1 mMonb, 1 Kr Ba
1 M3 yuyH Vprauya MCCUKIMK CUFMMMHHK aHUKJaHT. By rasnap temnepa-
Typa V3rapuiud OuinaH MOJSIp MCCHKJIMK CMFMMW KYWMIAry TeHIJa-
Majiap OyiiMuya y3rapajiu:

CO, yuyn C=44,14 +9,6410-107r°;

H,O yuyn C=0,197 + 140,1-10-*¢°;

N, yuyH C=27,87 +4,27-103¢°;

O, yuyH C=131,46 + 3,30-10-3r°.

Evuuw. (1.51.) TeHrnamara MyBoUK | MOJIb YUYH:
Cypr = Z1C, =0,078- (44,14 + 9,64 - 10 -300) +
+0,17-(0,197 +140,1 - 107 - 300) + 0,714 - (27,87 + 4,27 - 107 - 300) +
+0,038- (31,46 + 3,30-107 - 300) = 14,4 J)K/mMonb - rpan.
| Kr ra TYFpu KeJraH MCCUKIMK CUFUMU (1.7.) TEHrJlamMara MyBO-
duk C=c/M, 6ynpa M — apanaliMaHMHT MOJIEKYJISIp Maccacu, V3 HaB-
baruaa (1.45.) TeHrnamara MmyBodUK
M=3%nrM, =0078-44 +0,17-18 + 0,714 - 28 + 0,038 - 32 = 27,7,

14,4

Cypr = 74" 0,52 K/xr - rpan

ra TEHT.
1 m? apanamiMaHM HCCUKIUK cuFuMu (C

s}m) (1.18.) Ba (1.24.)
TeHIJlamaapra MyBO(MHUK aHUKJIaHa[aW:

(65 ; 3
Cg,p-r szm=0,64 )K/M - rpag .
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4. 1 kr HedTh €HraHaa Kyiuaarn tapkubaary rayiap apajiaiimacy
xocHa 6yarad: 2 aromnu rasnap — 0,896 monb; CO, — 0,072 moiib;
H,0O 6yru — 0,065 monb. TypryH 6ocumaa | Kr HedTb EHraHma XocuJ
(van ras apanalimMacHHH, | monb EHMLI MaxcyaoTHHU Ba 273 K naH
323 K (0 °C—=350 °C) werapacuaa | Monb Ba | Kr yyyH yprauya MCCHUK-
JIHK CUFUMHMHH aHMKIaHr. By raznapHUHr Monsip MCCUKJIMK CUFUMU
TeMreparypa 6unaH Kyiiinarmya OornaHraH (MOJIsIp CHUFHM):

2 atomiau raznap yayH: C=27,68 + 2,224-4.103T;

CO, yuyn C=44,14+9,64-10°T;

H,O 6yru yuyn C=0,197 + 140,1-10-T.

Ewuww. | xr HedTb €HraHAaa Xocua OyyiraH ras apajaliMacUHWHT
TeMrepaTypacH:

Ty =212338 - 2755 °C.
[a3 apanaluMacMHUHT MOJISID UCCUKJIWK CUFUMMU (1.53) TeHIama-
ra MyBOOUK;
C=>nC =0.89-(27,68+2,24-10>-275,5) + 0,072 - (44,14 + 9,64 - 107 - 275.5) +
+0,065- (0,197 +140,6 - 107 - 275,5) = 30,36 K/Monb - rpan -
Enui Maxcynots 1 Kr yayH (1.26.) TeHIJlaMara MyBOGHK:

e 30,36
w1 = n = 0,896+0,072+0,065

5. 6:10° m? (60 n) énmk uamuinaru xaso 373 K man 673 K (100—
400 °C) McMTHIraH, XaBOHUHT OJIAUMHIU 6ocumu 15 atM 6yiun6b, 23,2%
Kucnopon Ba 76,8% a3oriaH Mbopar. ApajalliMaHKW UCUTUIL YYYH KaH4a
EHUAFU Kepak 6ynanu? MKKU aToMIIM rasjlapHUMHI YMH MOJISIp MCCUK-
JIUK CUFUMM TeMIiepaTtypa E'mnaH Kyiirnaruya 6ornaHraH

C=i19,22/+:4.1910-7.

I xr HedTh EHranaa 41870 2K (10000 xan) MCCUKIIMK YMKAIU.

Evuww. Macanana kr Macca yiyaMuga OepuiraHiAMIuaaH, XaBo-
HUHT MaccacyHH (Kr)aa 6unmiu Kepak 6ynaau. Mauviugary XaBoOHUHT
vaccacd (m) Hu KnaneiipoH TeHrnamacugaH doinaniaHub Tornunanau:

= 29,39 X/moub - rpan .

pY _ 1,510%60.10°3

pV=mRT , 6yHnaH: m = RT =~ 2027313

= 0,825 kr.

R=29,27 xr/m>- rpag; 15 atm = 15-104 kr/m?

Ba KMCIIOPOAHUHI MaccacH:
mo, = 0,232.0,825 = 0,191 «r.
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A30THUHI Maccacu:
my, = 0,768 - 0,825 = 0.634 kr.

Kanua EHUIIFK 3apyp OVJIMUIMHW OMAMLI YUYH KaH4a MUKIOpIa Hc-
CHKJIMK capd OYVIUILMHY OWIKLLI Kepak.

= Qnj +Q.\-} = Mg, -C + My, C = C(Mrn3 + m\-J)(fl i)

T 00+4
Ty = 1005900 - 250 °C.

Hemak,
C=19,22+4,19-10 1 3=19,22 + 4,19-10-*.250 = 20,27 K/Monb rpan

Bad

0= 20,_?[03‘;” : 06)4)(400 100) = 174,06 X (41,57 kan/kr).

Arap éHwirn HedTb O6ysca, | kr édranma 41,870 K (10000 kain)
WCCUKJIMK XOCHUJ OVIIUILLIM:

_ 174,06 _ .
m= 2170 = 4,15 «r.
_ALST
n = m = 4,‘5 KI.

6. Upmunary 10 kr xaBo 573 K (310 °C) nanH 283 K (10 °C) raua
COBUTMJIraHja, jgactnabku Gocum p =6 at™. MccHKIMK CUFMMY
C, = 7,118 XK/kr-rpan. (1,7 kan/Kr-rpaia.) ra TeHr. XaBo COBMIaHIa

KaH4ya MCCHUKJIMK aXpaJlHulWMHKN Ba OXHUPIH DOCMMMHH aHHMKJIAHT.

Evuw . 1) Oxupru 60cMMHM aHUKIaUMKU3 (CKapagéH TYPFYH XoJ1aTia
V = const fopaau) Ba Bocum OulaH Temrieparypa yirapraHjavruaaH
[Llapnb KOHyHUTra MYBOGMUK:

Pz 5 pa 2T _6283 _5g

e Tl T{ W aATM.

2) CoBullla axpaaraH MCCUKJIMK TEHT:
0=C,-m-(t,-t,)=7,188-10-(10 - 300) = -2064,2 K (423 xan).

7. MetaH TypryH 6ocumaa p = const KeHrairanaa 6axapraH WIIHM,
Oy )xapa€HHM aMalira OLUMPHUILL YYYH Kepak OyiraH MCCUKIMK MHKIO-
PU, MYKHM DHEPrUsiHM KaHyara y3rapraHMHW aHMKIaHr. bouuaHruy
rapameTpu: p, = 10 atsi, ¥, =1 M, m =5 Kr I4a 1cHI, KEHHUHTU XaXM
nactnabkura HucbaraH 10 maporaba KaTTa, WCCUKJIMK CHFUMMU:
C,= 1,926 X/kr-rpan (0,46 xan/Kr-rpan).
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Evuw. 1) AU Hn anuknaimus. (1.22.) TeHrnaMara MyBohHK;:

T,, T, H1 KUHMaTNapu HOMamIiyM. TypryH BocuMila TeMriepaTypa Ba
Xaxm ysraprad. LllyHra Kypa TeMrieparypa y3rapuiliy Xaxm y3rapuuiu
OopKanu Hpoaa KWIMHAIK.

T,, T, Xonat TeHIJIaMaci OpKali aHUKJIaHa/Iu:

ph .
pY,=mRT, B T, =%,

= _rh

sz—mRTl Ba T2 —-m—R‘,

TEeMIepaTypaHUHr Oy KUNMATJIapMHU IOKOpUIAary TeHIiaMara Kyuui-
ca:

&

=),

_mCyp _
AU = mR (=)= R

AU = SL(y, ¥y = L2810 10 1) - 333,35 XK (79,61 Kan) .

1 Monb yuyH R=8,3146 Ba | Kr MeTaH YuyH (M, =12+4 =16);
2 ) DaxapwiraH UMIIHM aHuKIaMu3. (1.26.) TeHm1amara MyBoMHK:
A=p(V,- V) =10(10 - 1) =90 n-arm = 90-1,0133-10? = 912 X,
(1 % =1,0133-10% n-at™).
3 ) KepakjiM MCCUKJMKHU (1.2) TeHrnaManaH aHUKJIaHMM3:
O0=AU+A=333,35+912 = 34247 X = 34,247 kK = 8,18 Kai.

8. TypryH Gocumaa (p = const) S Kr XaBo CMKWJIraH Ba Oy BakTaa
XaBoHHWHT Temneparypacu 600 K man 300 K (327—37 °C )raua rnacai-
raH. XaBOHMHT UCCHKJIMK cUFUMM 7,118 XK/kr (0,17 xan/kr-rpan.) ra
TEHT.

1) Cukunui yyyH capdnaHraH HWIUHW; 2) WYKU 3HEPrUSTHUHT
Y3rapHILHHK; 3) XaBOHUHT 6epraH UCCUKIMK MUKIOPUHU aHMKJIaHT.

Evuw. 1) N9Ku 3HEPTUSAHUHT Y3rapuiuuHU (A U) aHUKIaiMHU3:
AU=me(T,-T) =5-1,926-(300 — 600) =-3210 X (766,7 xan),
2 ) viuHu (1.26.) TeHrnamMara MyBoMUK aHUKIAWMU3, SbHU:
A=p(V,- V).
ByHna xaxm HomabiyMm, Temreparypa MawiyM. LllyHra kypa
Xa&KMHHM TeMInepartypa opKanyd udoganail yyyH XoJaT TeHrjlaMacHuIaH
doiinanaHamus:

pV=mRT V=ﬁ§-z.

by KuitMaTiap 1oKop1aard TeHrnamara Kymuica:
A=mR(T,- T)) = 58,3146 -(600 - 300) =
=12471,9 X (12,472 XK €xu 1,247 xkai).
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YukkaH uccukiuk (Q) TeHr:
Q=AU+ A=3210+12471,9 = 15681,9 K (3745,4 Kan).

9. 300 K (27 °C) TteMriepaTtypanarv 5 Kr XaBo U30TEpMUK paBHIIIIA
(7 = const) keHrasaud Ba Oy BakrTaa YHUHr tocumu 10 maportaba ka-
MasiiM. XaBOHWHI DaxapraH MIUMHMA Ba Xapa€HHM amaira OUIUPMIILI
YUYH Kepak 6yjJraH MCCHKJIMK MMUKIOPUHU aHUKJIaHT. XaBOHUHI MO-
Jisip Maccacu 28,84 ra TeHr.

Euwuw . Awnn (1.26.) TeHrnamMara MyBopUK aHUKJIaiMMU3:

1% V-
A= (pdV = nRT [4Y = 23nRT -1gY2 = 23nRT - 1g 2.
¥ 4] ki Vl P

St LD B
MoJib COHU h = M = 7884 0,173

Ba

A=23nRT - Ig%‘— =23-0,173-83146 -1 = 33,08 XK.
2

Uccuxkimk mukaopu (1.3.) teHrnamara myBopukK Q = AU + A Ba
n3otepMHUK xapaéHga AU =0 ra teHr 6ynranugad Q= A 6ynagu. Je-
Makx,

\ 33,08
Q = 33,08 K =W=7,9Kaﬂ.

10. 7=303 K (30 °C) remrieparypa Ba p, = | arm Gocumaaru 1 kr
XaBO M30TepMHK paBuuiga documu p, = 10 atM eTryH4ya CHKHJIALM.
KeluHrn xXaxmu Vz' KEeUHUHIK TeMrepaTrypacH TE, Daxapwirad v A
Ba MYKMU DHEPrusi V3rapuuUIapMHM aHUMKIAHr. XaBOHMHI MOJICKYJIsIp
Maccacu M = 28 .84.

Vi
p,V, = p,V,, 6yHnan ¥, = %‘- Ba ¥3 HaBbatuma V| = %Tl, lryHra

Kypa
pat vy _ pRT, _ nRT,
28D P2 Py p
XaBOHUHI MOJIb COHU = TIS?T =0,03467 OynraHauruaaH,
] 10
T, uy anuknaimMu3. XKapaén u3oTepMuK 6YaraHJIMIHaaH:
T,=T,=303 K.

HUuku sHeprusiHuHr yarapuiuu (AU):
AU=c(T,-T)=0.
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Baxapuiaran v (A4) (1.30.) TeHramara MyBoQHK:

A =23nRT - lg% =23.0,03467 -8,3146 - 1g1-1(T = 0,664 X .
2

11. 373 K (100 °C) temnepatypanard 5 kr CO rasum TypryH 6o-
cUMIa p = const Ja KuamMpuaraHoa keHrain6 98,1 XK uw bakapui-
rad. KeiiMHru TemMneparypaHi aHWKJIaHT.

§qum. (1.3.) tenrnamara myBopuk: Q=AU+ ABa A= Q-AU.

Y3 nasbatuma (1.29.) TeHrnamara MyBOOMK:

Q=nC AT Ba AU=mC AT,
Mosib Xucobuna: Q=nC AT, AU=nCAT.

n=d-2-0192, M,=12+16=28.

m
M

A=Q-AU=nC AT -nCAT=nAT(C - C)) =nATR.
(1.7.) renrnamara MyBopuk: C — C, = R, byHzaaH

__A = 98,1 '] o
AT= nR ~ 019283416 60°C,

T, = AT +T, = 60+100 = 160 °C.

Typiau MUKIOpAAarM MKKK XUN Molia apajaliMacuaa TemriepaTrypacu
10KopM ByaraH mMonna McCHKIIMK OepaaM Ba TeMriepatypacu ract 6yi-
raH, SbHM COBYK MOAda YHM Kabyn KWialy Ba apajalliMa MyBO3aHaT
Xonaria Oy Temneparypa opalMFMIaru temneparypa — 7 (MyBo3aHar
TeMmneparypa) ra TeHr 6ynaau. MacanaH, T, remneparypajia m, Kr CyB,
T, Temneparypana m, KT cyB 6WiaH apanalutupunrania, 7, > 7, 6yica,
MKKHMHYH CYB UCCUKJIMK Bepaau, OMpUHUYMCH Kabys Kunany. By BakTaa
MCCUKJIMK MUKIOPH O,

Q;_b = mzc( T; = 7)
CoByK CyBHM KabyJl KWJIraH MUKIOPH 0
Ql = m| q T_ T;)

Qi :“Q ) m] C(T'— 7]) = m2C(7—'2 = 7‘).
by TeHrnamanapaaH MyBo3aHat Temrieparypacu T :

T = z m,- 'C“ ‘T;' = ml 'CI '?‘i +m2 ‘Cz 'TZ

ra TEHT.
Xap XWw1 napaMeTpary rasjap apanaluradja apajaliMa Temrepa-
Typacud Ba 60CMMM Kyiuaaruya aHuxyiaHanyd. KOKopuoary TeHriama-
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parv m Hy pV opkaiv xo/ar TeHIIaMacy BOCUTacKIa aiMaluTHPUIANN:

m = % Ba 6y KMMMaTHY IOKOPHAAry TeHrlamara Kyniuica:

e > oV
i

Z___,___ 1

7
Ba apanauima 6ocumu (p):

Vv

p=20=

12. T, 300 K (27 °C) remneparypa Ba 10 arm Gocumaaru 1 m* 61p
ra3, T, =300 K (57 °C) naru Ba p, =2 at™ aaru 2 M® ra3 buiaH apa-
JlaLLlTHpHJ'II‘aH ApajialUMaHUHT ©OCUM Ba TemriepaTypacHHM aHUK-
JIaHT.

Ewww.
_ZpV: . ph+pY - 109322 _
P i s s
T Z.:,--ﬁ = 19152 =308 K (35 °0).
T 300" ‘3‘0‘0’

i

4]



IT OB
TEPMOKUME

Tepmokumé 6061 TepMOAMHAMHKAHHHT OUPUHYM KOHYHWMHU KMME-
BHMI peaxkuusuiapra TaTOMFHAMP. XaMMa KUMEBUI peakuMsiiapia MCCHK-
AMK axpananM (EkM 10TMAANM), STBHU KUMEBMU 2HEPrusi MCCHKJIMK
9Heprusicura anaHany. Xap KaHnan xkapacHaa, w1y XymaaaaH, KMME-
BMI peakuussiapaa axpaiud uMKkKad (EKM 1OTMAraH) MCCHMKJIMK
uccukauk sghgpexmu newnann. CucremazaH axpajiraH UCCUKIHK MMHYC
(<), 1IoTWIraH MCCHMKIMK IUnOC (+) uwopa OwiaH wudoaanaHaIn.
TepMOKMMEBHMI peakuMsUiapia MOMNAHMHT arperar xojartu: ras (r),
CyI0K (C), KaTTUK (K) Ba MCCUKIIMK 3(DdeKTH KypcaTnd €3uanu:

A(r)+ B (r) = AB (r) + O.
«+» AJIOMAaTH SHIOOTEPMHK, «—» ATOMATH 3K30TEPMHMK peakluusiap

y4yH MaHcyb.
(1.2.) TeHmamara MyBOMMK peaklusi TYPFYH XaXKMJla M30XOpHK
paBulaa onub 6opwiraHnoa:

0,=AU, @.1)
n300apuK — TYpFyH Bocumaa onub Gopunranma
0,=AH. @)

0,, O, — M30XOpHK Ba M300apUK uUcCUKAUK dghpermu NernIann.
By O, Ba QP ypracuaa Kyiunaru borranuiu 6op:

Q=0,-AnRT, (2.2.1.)
An — MoJb coHNiap dhapKu:

An = (Z 1; )m“:_ + (Z n; )J'm(.‘l'. s

0,, O, JapHUHT KMAMATA CHCTEMaHMHT MabjyM XonaTjapia KaH-
Jai uysuiap 6wiaH conup OysiranHnaurura ODOFIMK dMac Ba LIyHra Kypa
yiaap TViIuK (yHKLMg Oynanu.

Tece Konynu. KyMMEBUIN peakuMsIapHUHI M30XOPMK Ba M300apuK
HUCCHIJTMK 3(hdeKTNapu CHUCTeMaHMHT DOUUIAHFUY Ba OXMPIU XOJaT-
napura GoFIMK Oynub, xapaéHHu GopMIn WynWra, KaHmai Opasuk,
Bockuwiap opkain 6opraHnurura 6oruk amac. CO, rasu C pa O, naH
UKKM Myn b6wiad: 6esocuta Ba CO opanukK Mojuia xocui Oyl
WUYJIM OPKAIN XOCUJ OVIUIINA MYMKHMH:

6eBocuTa: a) C+0,=C0,-AH;

bockuunap 6unan: 6) C+ 1/20,=CO - AH;

B) CO + 1/20,=CO, - AH,.




(6) Ba (6) TeHrnamasap Kyuwica, (a) TeHrnama Keaub unkanm. e-
Mak, AH = AH, + AH, 6ynanu. Bynapnan MKKuTacu mabaym 6yica,
YUMHYMCHHN XHcobnall MyMKHUH.

Cmandapm uccuxaux 3¢ppexmaapu. Tvpiay TCPMOKUMEBUM XHCOBOT-
Napnaa, TaKKocaaHHIulapaa MCCUKIMK >(peKTiapH OMp Xui 1apouTra
Mmocnawrad o6yaumm kepak. 298 K (25 °C) sa 1,013-10° I1a (1
aTtM) wyHaan wapout cudarnaa Kabyn kuinHran. By wapoutaary mc-
CUKJIMK adpekrnapu cmandapm uccukaux agpexmaapu AeHVIanm,
AH 3, 6uinan Genrvnanany Ba | Moab TO3a Mojiara HucC6aTaH XMCOO-
nadran 6ynanu. YHUHr KuiiMatiapy Kyn mojnanap (peakuusiap) y4yH
ManIyMOTHOMaJIap/a GepwiraH.

Hecuraux sghgpexmu ugpodasapu Kyvparvya: MOJICKYTaHU XOCHI
BVITHII MCCUKJTUTH AH‘, €HHUILI MCCUKINTU Afl, Ba peakust MCCHKJTATH
AHF. Xocuil OVaniI uceukaurn — 1 Mosb MOJICKYJI2aHH OJUIMIT Moana-
napaaH xocun oyaranparn MccukauMk adgdexkrd. EHML nccukaury —
| Monb MOIa €HraHga axpajiraH MCCUMKIMK. PeakLmsi MCCUKJIMIK 3ca
MabJIyM PEeaKUMSHUHI MCCUKJIMK 3(DMEKTHAMP, 1 — MOJb COHH.

I'ecc KOHyHMIAH MKKHUTA XyJlOca KeJIMG uMKamu:

AH, = (Zn,aﬁ\) . +(Zn,‘AH‘)

Max macr.?

(23)

S'TbHM peaklMsi MCCUKIUK 3(hdeKTM — Maxcy/JloTIapHUHI XOCUa Oy-
JUW MCCUKIMK addekTiapy HMFMHAMCHAAH aacTaabku momianap-
HUHI XOCHJI Oyiuil uccHiIMK addexTy Murnuancu Gapkura TEHTr.
Xynau myHmau

AH, = (SnaH, ), +(EnaH,) . (24)

Maxe

Typnau MoanaIapHUHT CTaHAAPT XOCHJ OVAMIL Ba €HHIL HCCUKIMK
addexTiapyu MablyMOTHOMaAa Gepuira.

Kupxzopgh xonynu. Peakumsinarn uccukink acgdekmiapu temnepa-
Typara ©orauK. By 6ornanuw Kupxrodd xoHyHmaa ky#uaaruya
udosanaHraH:

T
AH; =AH, + [AC,dT , (2.5)
Ty
AH, AH,— T, Ba T, temneparypanapgaru MCCUKJIMK 2(hdexTiapu.

Onatna, AH, cudaruna crangapt uceuink agexmiapyu oIMHaLH.
Bynaa Kupxrogd tenrnamacu Kyitmaarnya oynani:

i
AHp = AH + JAC,dT (26.)
298
oyHaa
AC, = (1€, ) iae. +(Z1C,,) 0cr. s 27)
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MacanaH, A + B= C+ /[ peakuust 6opaérran 6yinca, BC momianap-
HUHT AC cH KyHuaaru Kuimarra sra 6ynca:

a) CpA ='a, +b,T + ¢, T?;
6) C, B=a,+ 5T +cT%
B) C, C=a,+bT+c,T%
r) Cpﬂ =a, +b,T+c,T.
AC, =(C,C+C, A)-(C, A +C, B) Tenr Gynanu, nemax,
AC =[(a, +b,T+¢,T?) +(a, +b,T + ¢, T%)] -
~[(a, +6,T +¢,T?) + (a, + b,T + ¢,T?)] =Aa + AbT + AcT?.

=
AH, = AHyy + [(Aa+ AbT + AcT?)dT =
298

.
=AHy + [(Aa+AbTAT + AcT?dT) =
298

= AHY, + Aa(T -298) +A2¢_(T2 —298%) + 4¢(T° - 298°).

@ Macananap eyun HAMyHACH

1. IIlaBen KMCAOTAaHUHI METHJI CIIMPTHU GWiaH adupiall peakius-

CHHUHI HCCUKIMK 3b@eKTMHU aHMKIaHT. By 1wapouTtaa peakiius
KyHuaaruya 6opaiu:

a) (COOH),+2CH,0OH = (COOCH,),+2H,0-0Q.
K c c
By MOQNaHWHT EHUIL MCCHKJIMTY Kyiuaaruya:

6) (COOH), + 5 0, = 2CO, + H,0 - 250,6 KK/monb
(60,1 kxan/Mons);
8) (CH,0H), + 2 0, = CO, + 2H,0 - 727 kKX/monb
(173,65 Kxan/Mob).
r) (COOH,), + 34.0,=4C0, + 3H,0 - 1679 KXK/monb
(401 xkxkan/Monb).

Evuw. 6 TeHrnamaHu 2 ra Kynautupu6, yHra 6 TeHIJIaMaHW
KYIu6, 6y MUFMHAOMNAH 2 TeHIJIaMa OJIMHCa, a TeHrjama KeJub uu-
Kalu, 9bHU: (6+ 26) —e=a.

Jemax:

Q=1250,6 +2-727 - 1679 = 24,187 xK (6,4 kxan).
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2. CH,OH nuur xocun 6Viuill peakuMsICHHUHT MCCUKITMK ahek-
TUHW aHUKJIAHT:

a) C+2H,+10,=CH,OH-Q.

Kyiuaaru MoagaiapHUHT €HMIL ~ peakuunsi HCCHKIUK 3(]dekTi
MabITyM:
6) CH,OH + —]2—03 = CO, + 2H,0 - 727,07 xK/monb
(173,65 kkan/Monb);
¢) C+0,=CO0, - 393,79 kJK/mob (94,0578 KKan/Monb);

) H,+ 10, = H,0-2651 kk/mMonb (63,3147 kxan/monb).
2 2 2 2

Ewww. 2 TeHriaMaHu 2 ra Kynadtupub, yHU 6 TeHIlamara
Kyuiunb, 6yHM 6 TeHrsaMacuaaH OJIMHCAa, a TeHrJlamMa YMKaad, sibHM:
2—(6+ 26) =a.

Jlemak:

0=727,07 - (393,79 + 2-205,1) = 238,7 kK/monb

(57,64 xkxan/mMonb).

3. KMCJIOpPOAHWHI 030HIa aujaHWIL pEaKUMSICHHUHI HCCHKIIUK
abpekTUHM Taxpubana ynyail MyMKUH sMac. YHM muwbak (I11)
OKCHUIHMW KWUCIIOPOA Ba 030H OMIaH OKCHIUIAll peakLMsIapUHHHUHE UC-
CUKJIMK 3(QeKTH BocHTacMaa aHMKIAll MYMKWH, OyHOa KyWuaard
peakuusuiap 6opaau:

a) 30,=20,-0;

6) 3As,0, + 30, = 3As,0, - 3-270,7 KK /Monb (3-64,7 KKail/MOb);

B) 3As,0, + 20, = 3As,0, - 3-365,53 kK/monb (3-87.3 Kkan/moib);

Evwuww. 6 TeHrnamajaH e TeHrjiama aMupuiica, a TeHrjiama Keauob
yuKanu, sibkHU (6 — 6) = a Ba

Q=3 270,93 365 = 3-94,63 KK (32,6 KKan).
HNemaxk, | Mosiekysa 030H XOcHJl OynraHaa
3-94,63/2 = 141,245 kXK (33,6 kkain)
WUCCUKJIMK IOTHJIANN.

4. Kyituaary peakuusiapia Xocw 6ynaauraH MCCHKIMK 3G heKT-
Jlapy Kyuhuparuiapra TEHr:
a) C +0,=C0, - AH,; AH =-39370 XK/monb
(-94030 xan/Moiib),
6) CO +0,50,=CO, - AH,; AH, = -283201 X/Moib
(-67640 kasi/moib).

{rpadu)
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Ly masaymoTnhapaaH ¢oiaanaHud, yuby peakumslapHUHT MCCHK-
UK 3P DEKTHHU aHUKJIAHT:
B) Cpapuny + 090, =CO, - AH,
DG e CO,=2C0O - AH,.
FEunw. a peakuusiiaH 6 peakuusi anMpuica, 6 peakuus KeJmbd
YUKAAH, SSBHU @ — 0 = 6.
C+0,=CO,
CO + 0,50, =CO,
€+0,-C0O-0,50,=C0O,-CO,
Ba C + 0,50, = CO.
Jemak:

AH,=AH, - AH,=-104949 X (-26390 xan).

2 peakLMSHM aMmanua VYTKasull MYMKUH 3mac. [ecc KOHyHHAaH
I0OKOpUard muysn OwiaH €Ky aMania YTKasull MyMKUH OyiraH Ooluka
KUMEBUH peakLMSTapDHUHT UCCHKIMKIIapUaaH doiaantaHub aHUKall
MYMKHH.

Xynnu myHnam e=a - 26,

C+0,=CO0,
2C0O + 0, =2C0,
C+0,-2CO0-0,=C0,-2CO,
Ba C + CO, =2CO.
Jlemax:

AH,=AH, - 2AH,=-172314 3K (91250 kan).

5. Muc (II) oxcupguuHr (CuO) Xxocwsi OVIMIL peakUMsSCUHWUHI
(Cu + 0,50, = CuO) 500 K (227 °C) TemmnepaTypajard MCCUKJIUK
3¢ deKTH KUMMaTUHU aHUKJIaHT. CTaHOapT UCCHUKIIUK 3hdEKTH KUid-
MaTH AH g5 = 517012 X (-37500 Kas) ra TeHr.

By MoanmanapHMHr MCCHKJIMK CUFMMM TeMneparypa OmjaH
C,= o(7) xyinnaruya ysrapaau:

Cu: € =22,78 +6,28-10*T (JK/monb)

0, C =31,46 +3,39-103T

CuO: C =38,79 +20,08-10°T

r

b

T
Evwuw . (2.6.) Tenrnamanan AH; = Al + [AC,dT |
28
AC, = C,cu0 —(Cocu + 0,5C,0,) = 38,79 — (22,78 + 0,5-31,46) +
+[20,08-16,28 + 0,5-3,39]- 1077 = -1,85+12,11-107*T;
500
AH g, = 157012 - [ (-1,85+12,11:10*7T)dT = —-156128 XX/monb.

298
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6. Typryn 6ocumaa p = const Ba 298 K (25 °C) na 6eH30/1 OKCHil-
nanu6, CO, Ba H,O xocwn KuiraHua,

C,H, + 7,50, =6C0, + 3H,0,

AH, = 3269461 JK uccukauK axpanannd. M30XOpHK HMCCHKIUK 3(h-
dbextH AH, HU aHUKJIAHT.

Evuww. (2.2.1) Tenrnamara MyBOQHUK;
AH, =AH,+ AnRT,
A= M{F ~AnRT = 326946 + 1,5 8,3146 298 =
=-329461 XK (-78008 kan),
(An=06-7,5=-1,5) ¢akaT rasacMMoH XoJ1aT 3bTUOOpPra oJIMHaAH.

Macananap

1. IllaBen KMCAOTAaHW METUJ CrUpTy OwiaH 3dupiaml peakuus-
CHHUHT MCCUKJIIMK 2(DGHEKTUHN aHUKITAHT:

a) (COOH), + 2CH,OH = (COOCH,), + 2H,0 - AH

peakuusaaa HITHPOK KUITaH MoadalapHHAHL EHMII UCCUKIUTH KYHM-
naruvya:

6) (COOH), + 5 0,=2C0, + H,0 - 60,1 kKar;
B) CH,OH + 4 0,=CO, +2H,0 - 173,65 kxar;
r) (COOCH)), + 35 0O, =4CO, + 3H,0 - 401,0 kxan.
2. BeH30/1aH alETHICH ONMII peakKLUMACHHHUHT MCCUKINK 3(dhek-
TUHM aHUKJIAHT.
a) CH,=3CH, -AH
MoananapHUHT EHUIL UCCUKIUK 3P PEKTH MabITyM:
6) CH,+7,50,=6CO, +3H,0 -AH,;
AH, =-326996 XK (—780986 xan).
B) C,H,+2,50,=2CO, +H,0-AH,;
AH,=-1300565 K (310620 kan).
3. BeH30MHUHT XOCHJI OVIMIL peakUMsICHHUHI UCCUKIHNK 3(deK-
THHW EHULI UCCHK/IMIuaaH GoiaaiaHud aHUKJIaHT:
a) 6C +3H,=CH, - AH.
By MoiaslapHUHT €HULL UCCUKIIUK (D hekTH Mabiym:
6) CH,+7,50,=6CO, + 3H,0 - AH,;
AH, =-3269963 XK (—780986 xan);

(rpathur)
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B) C, . +0,=CO,-AH,; AH,=-393787 XK (-94050 kan);

(rpadun)
r) H,+ 20,=H,0 - AH,; AH, =-286056 XK (-68320 kan).

4. |1 arm na C,H, énranna C,H, + 30, = 2CO, + 2H,0 p¥i Gepanu:
a) cyB OyF xonuaa 6yiranHna; 6) cyB cylok Xosma 6ynranma (Af
AH,) xaHuyara TeHr?

5. benson CH, HUHr Oyr1aHMIl SILUMPUH HCCUKIMK 3(D@EKTH
T, =323 K (50°C) aa 415 kX/kr ra, 7,=353 K (80°C) na 398 xXK/xr
ra TeHr. CyioK 6eH30JHUHT HCCUKIUK cuFuMu C = 1,74 xXK/Kr-rpan
KENTUPWIraH Temneparypa yerapacuaa 6eH3on OYFMHMHI ypTaya Mc-
CHKJIMK TeMITepaTypacHHM aHHWKJIaHT.

6. 390 K (17 °C) npa CO Ba H,O rasnapHuHr Xocun 6ymui
HUCccUKITMK addexkT 121500 kXK /Monb Ba 243000 k2K/MONb ra TeHT:

C +4.0, = CO -121500;
H, + 4.0, = H,0 - 243000.
By MopnanapHuHr Monsp M306apUK MCCUKJIMK CHFMMIIapHU TeMrle-
parypa 6MnaH Kyiunaruya 6oFTaHraH:
Cyuyn C =4,61+0,0201T
H,0 yuyn C =36,9 - 0,00797 T
CO yuyH C,=27,25 +0,004180 T
H, yayH C,=27,25~-372:10T

TypryH Gocumna (p = const) na C + H,0 = CO + H, peakuusiHUHT
200 °C na vccukuk ahdEKTUHI aHUKIAHT.

7. Yrepon (II) okeun (CO) 293 K (20 °C) aa co%o2 = CO,

eHranga AH, = 283000 kXK/monb uccuknuk axpananu. Ly temmnepa-
Typaja AHP HHY aHHMKJIaHT.

8. Yrmeponuu €nub, ymepon (1I) okeua (CO) xocun 6Vauiu pe-
AKLMSICUHUHT MCCUKIIMK 3(M(HEKTUHM aHUKJIAHT (6Y peakUuMsHW Tax-
pubana yTkasub 6ynmaian).

a) C+1.0,=CO - aH, =283000.

Mab/ryMKHu:
6) C+0,=CO0, - AH,; AH, = 406000 kXK/KMoIb.

B) CO + 3 0,=CO, - AH,; AH, = 285000 K/KMonb.
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9. 273 K (0 °C) na cyB dyFu Xocus 6ViraHiard peakilnsi MCCUKIUK
apdekTH
1
H,+> 0,=H,0

208483 kXK/kmoib ra tedr. Peakuusi 290 K (17 °C) Temneparypana
onub GopuiraHaaru M30Xo0puK MCCUKIIMK a(dexTH AH , HU aHUKJIaHT.
Peakumsiia MIITUPOK KWITaH MOIAAJAPHUHT MOJISIP MCCUKJIUK CUFH-
MU TeMrneparypa OunaH Kyiuaardya 6ortaHraH:

H, yuyn C,=19,45 + 3,14 10T kK/KMo0JIb rpai.
O, yuyH C,=2,03 + 3,14 10-°T kXK/kMONb rpal.
H20 oyFm yuyH C,=24,10 + 6,57 - 10T kK/KMoib  rpaj.

10. Kyinaaru peakiuusHUHI MCCUKIIMK 3P dekTHHu (aHP) AHUK-

JIaHr.
Fe,0,(k) + 2Al(K) = 2Fe(K) + ALLO,(K) —AH,
ALO, HUHT XOCH/T BYIHIL HCCHKITHK apheKTH — 16?0 KK/MoJb,
Fe O HHHI‘ xocun 6Vaui uccHKIUK addexktn — 821 kK/Monp '® ra
TEHT.

11. PoMOMK ONTHUHIYIYPTHU MOHOKJIMHMK OJITUHTYTYpTra aija-
HULL, S 6>S, oo CTAHAAPT MCCHKIIMK apdexrn 0,297 kIK/mojib
ra TeHr. By x)apaéHHU 450 K paru yTU1l UCCUKIIMK (D (DEKTH KaHyara
TeHr?

12. KyHuparn peakuUMsIHMHI CTaHAapT MCCUKIAUK 3P hEeKTHHU
AHUKJIAHT. .

AlO +380,=AL,(SO,), - AH 3, , KXK/Monb

Mropyru)

pactnabky Moajanap Ba MaxCyJIOTJApHMHE CTaHAApT XOCHJ OyiMLu
UCCUKIIUK 3(hdeKTH Kyihuiarnya:

2Al + 1,50,= AIIONK@M”— AH ; AH =-1675-10° kXK/Monb

S oey+ 1,50,=S0,-AH,; AH,=-395,210 10* xK/monb

2Al+ 3S + 60,= Al,(SO,),- AH, ; AH,=-3434 10° xK/moib.

13. Kyiimparn mabnymornapaa coitnanann®d, meran CH, HuHr
XOCUJ OVIULL CTAHAAPT MCCHUKJIMIMHU aHMKIaHT. MeTaHHMHI €HMWLI
UCCUKIMTU  AH oy, = -890,964 - 10° X/KMOJIb ; BONOPOAHWUHT EHMIL
WCCUKJIUTH AHE_H! = -286,043 - 10° XX/kmonb ; yraepos (rpadUT)HUHT
éHu uceukmrn AH, . = -353,795-10° JK/kmonb ; CH, HUHT Xocun

GVIMIL peakLUMsCH
Cllmqmr} + 2H1 = CH,, = AHP .
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14. Bosiopoarn énuin nccukiaurn AH, =-211,84 kKXK/monb, CO Hu
¢nmin CO — CO, ucenkanrn AH_,=-285,16 KK/monb. Kyitnnarn pe-
AKLIMSHUHT MCCUKIHK :-)(bcbcm'uhu (AH ) AHUKJIaHT:

H,0 + CO=H, + CO,- AH,

15. T'= 500 K pa ras xonmumard auetoHHuHr meradH Ba CO, paH
NOCHJI OYJIMLI peaKIIMICUHUHT

2CH, + CO,= CH,COOCH, - AH,
MCCUKNMK 3¢ dexTuHr anukianr. Kyitnaarn MasinymoTtiap 6epuirax:

Moana AEST0= S 4109, b ¢ 103 c- 107
K/xmons | K/xkmonb | K/kmonb | K/kmonb | AK/KMonb
H,O (r) -242,000 30,146 11,305 = =
CH,COOCH, (r) | 216,796 21,489 | 201.926 = 63,576
CO, -398,706 44,173 9.044 -8,541 —
CH, -74,901 17,484 60,502 = —1,118

16. C,H,, CO, Ba H,0 (c) mapHUHT Xocui GYIMLI HCCHKIINK 2P-
(hEeKTH MOC paBHLIIAa 54190 94052 Ba 68317 K/Moab ra TeHr. S MOJb
C,H, €nranna xaH4a MCCHKJIMK aXpasanau?

17. CaO + CO, = CaCO, peakUMACHMHUHI MCCHKJIUK 3ahdexTn
42498 xkaira Tenr. CaO Ba CO, napHMHI XOCHJl GY/IMILI UCCHKJIUTH
moc pasuiaa 151900 a 94052 xan/monb ra TeHr. CaCO, HUHT XOCHII
OYIIMII UCCHKJIMTMHY aHHWKJIaHT.

18. CyB Ba cyB OYFMHM XOCMJI BVIMII MCCHKIWTH MOC paBMUIIA
-285,8 Ba -241,8 xXK/monb ra Texr. 25 °C na | Monb CYyBHHUHT DyFia-
HULL UCCHKJIMTMHHU aHUKJIAHT. :

19. Amopd yraepon, rpadHUT Ba OJIMOCHMHI €HMII MCCHKIMKIAPU
Moc paBuuia —409,2; -394 .6 Ba 395,3 kXK/r-arom ra TeHr: 1) amopd
YIJIEPOAHUHT Tpadutra; 2) amopd YriaepoIHH osmocra; 3) rpadur-
HM OJIMOCTA YTHIL aJUIOTPOIMK aIaHUIL UCCUKIMIMHNA aHUKJIaHT.

20. AKpHUJT KMCIIOTAHUHT CHHTE3 KMJIMLLI peaKLMUsICM HUHT
CH=CH + CO+H,0 - CH,= CHCOOH (c)

cradgapt (1 arm Ba 298 K) MccHKIHUK 3deKTHHM aHHUKJIAHT.
Peakuusiza MUOITUPOK KWITaH MOIMAJIADHUHT XOCHJI OYIMIL MC-
cukauru k2XK/Mounb Xucobuaa Kyiuaarmya:

CH=CH CO  H,0 CH,=CHCOOH (c)
110,50 285,84 384,37

Moana

AH 3%, . xX/Monb 226,76
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21. 1200 K Ba Typryn 6ocumaa 100 kr temup (11) OKCHIAHHUHT  yr-

aepon (1) okcun bunan KaltapuiraHaa:
FeO + CO = Fe + CO,

KpaIraH MCCUKJIMK MUKJIOPHMHU aHukiaHr. PeareHTjapHUMHI n3oba-
PMK MOJISIp MCCHMKIMK cuFnmy C, Kyituaaru udoaara TeHr:

Fe: CP= 19,25+ 21,0 1037 2K /Monb * rpai.

CO,: C =44,14+9,04 107 ~8,53 10°T ? XK/mosb rpan.

CO: C = 28,41 +4,10:10°7-0,46 10°T ? K/moib rpan.

FeO: C =52,80+6,21 1077~ 3,19 10°7 -? ’)K/mosb - rpaa.

22. 1200 °C na CyBHUHT MoOsIp OYFIaHMII MCCUKIUTMHUA aHUKJIAHT.
100 °C na CYBHMHI CONMIUTHpPMA OyFIaHuIl McCHkIuru 539 kan/r ra
TeHr. CyB Ba cyB OYFMHM COJMIUTMPMA MCCHUKJIMK CHFMMU MOC pa-
puiuna 1,0 Ba 0,45 Kan/r rpaa ra TEHT.

23. 25 °C pa TypryH 6ocumaa | r BOIOPOJHMHI €HUO CYB XOCHI
Kunuunaa 34158 kan mcenknuk axpanaam. 25 °C j1a CyBHUHT COMLL-
TUpMa ALIMPHUH OyrnaHul uccukiauru 584 kasn/r ra teHr. Cys Gyru,
BOJIOPOJI Ba KUCJIOPOAHWHT MOJISID UCCUKJIMK CUFUMM KYHMIaru Kuii-
Marra ara:

H,O: Cp =7,2+ 2,7 10T kan/mons rpain.

H,: Cp =6,909 + 0,12 10T xan/Monb rpaj.

Q. Cp = 5,057 + 5,69 10T kan/mouns rpaiu.

100 °C Ba TypryH Documaa cyB DYFMHM XOCHJI OYIMII MCCUKJIMIM-
HM aHMKJIAHT.

24. 227 °C Ba TypryH DocuMmIa pyx OKCHAHUHI XOCWI OVIHIL peak-

uuscu Zn + é O, = ZnO. Xocw1 6yanil peakUMICHHUHT MCCHUKIMK

2hdeKTUHN aHUKIaHT. 25 °C Ba TYpFyH BOCUM/Ia YHUHT XOCHJI OViuL
uccuknuk addexktn 83170 kan/monb ra TeHr. Peakuusiia MILITHPOK
KWIraH MOAJaapHUHI MOJSIP MCCHMKIMK CHMFMMM KUHMaTu KyHuaa-
ruya:

0, CP= 11,71 + 1,22 107 Kan/mons' rpan.

Zn: sz 5,25+2,7-10°T xan/Mons rpan.

Zn: C =5,75+3,34 10°T kan/monb rpan.

25. CO+2H, = CH,OH (c) peakuustnuur 300 K na Mccuimk ag-

dektn 90,72 kK.ra TeHr. MoagatapHUHT MOJISIP MCCUK/TUK CHFMMU:

CO: sz 28,41 +4,10°10T- 0,96 10°T 2 XX/monb rpai.

L Cp: 27,28 + 3,26 10T+ 0,582 10°T -2 )K/Monb rpan.

CH,OH: Cp=81,6 K/monb rpan.

500 Ba 1000 K na peakUMAHUHT MCCHKIHK (HEKTHHHM aHUKIIAHT.
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26. 15 °C na 3THA CAMPTHMHI CYIOKJIAHWIL MCCHKIMrn — 27.62
KK/Monb ra tenr. 0°=75 °C yerapacuia.CnupT Ba ClupT OyrMHK CO-
JNMIITHPMA YpTaya UCCHKJIMK CHFUMHW MOC paBuilAa 2,418 Ba 1,597
X/r rpan. ra Ter. 60 °C ga 500 r cnUPTHUHT OYFIaHMLLN YUYH KEpak
OyaraH MCCUKIMK MUKIOPUHW aHUKJIAHT.

27. Kyitnaard MawiymomiapaaH gonnanadiubd, BoAOPOA NMEPOKCUHIL-
HUHT Kaiftapunuiu peakuusicuinHr H,0, = H,O + %OE MCCUKJITMK
3hheKTUHU aHUKIIAHT.

SnCl, + 3HCI + %-02 =SnCl, + H,0 - 7089 kan/mMonb rpas.
SnCl, + 2HCl + H,0, = SnCl, + 2H,0 - 94008 KaJi/MOJIb Ipall.

28. Cnupr Xocui OyIMIU peakLMSICUHMHT H300apHK MCCHKIMK
3dhdheKTUHU (QHP) KyHuaaru MoIfaJapHMHI E€HMIU MCCHUKIIMKIAapW-
naH doinanaHud aHUKIaHT:

a) 2CO +4H, + H,0 = C,H,OH - AH. ;
6) CO +0,=C0, - 28321 X;

B) H, + 3 0,=H,0 - 286,26 X;
r) C,H,OH + 30,=2CO0, + 3H,0 - 1410,1 X.

MacanajlapHUHT KaBo0aapu

1. 6,41 xan. 2. 631784 XK. 3. 490 K. 4. 200 X/m>. 5. 1,172 XK/Kr.
6. -124188 xXK/xkmoub. 7. 286218 xXK/kmonb. 8. 121000 k2K/KMOJb.
9. 240000 xkX/kmonb. 10. -849 xK/kmonb. 11. 449 JK/Moib.
12. 573,4-10% X/monb. 13. 34,918 - 10° XX/monb. 14. 43,42 k2K/Moib.
15. 92179,4 - 10 XX/mMonb. 16. 1553 xan. 17. 28843 x2K/monb. 18. 44
iK/monb. 19. 4,64 xXK/r, 13,9 xX/r, 0,7 xX/r. 20. 214,78 kXK.
21. 329,90 kXK. 22. 9504 xXK/monb. 23. 7979 kXK /Monb. 24. 8259 xan.
25. 19,52 XK, 84,72 XK. 26. 2117 xX/monb. 27. 23117 xkan/Molb.
28. 300,5 XK. (71,7 kan). '




IIT BO b

TEPMOJIUHAMUKAHWHTD
NKKMHYU KOHYHH

Konynnune easuhacu. bupnHun KOHYHIAA SHEPIUSAHU OHP XWIMHKWHT
fouka xwimra ainanuiuy Gunad Gopaaurad kapa€H coaup Oyica,
IHEPIUSTHUHT Oy YTHIIIM 3KBUBAIEHT KOHYHIA OYHCcyHraH xosua oynanu.
Jlekuu, By Xojar xapaéH yMyMaH MabJyMm LiapouTna bopaaumu €xku
iykmu? neran caposira xapod Gepmanan. MkkuHaun KOHyH Oy KamMuH-
JUMKHM TVIampany. YHuHr acocuit Basudacu xapaéH (peakuusi)HUHT
UYHATMIIMEY, SbHY BopuLI-BopMaciuruHu, Kaicu ToMoHra 6opuium-
HU oJuIMHIAaH aiTu® OGepuilu Ba MyBO3aHAT KAYOH Kapop TOIMMIUMHHHT
TepMOIMHAMMK LIAPTUHH aHUKJIaLLTaH ubopaTaup.

By casosinapra mepmodunamur @yukuusiap (noteHunasiap) mned
aTajirad yd KarraJlukiapHuHr — suTponus (S8), [ensmrosnbu (F) Ba
I'ub6c dyukumsurapuHuHr (G) Typau XWi KapaéHnapia y3rapuurmHm
aHuKiain (xucobnaiil) opkanu xaBobd onMHAIN.

@ HKapaémnapuunr cundaannnm

Yauua Gopaduzan 6a y3-ysuua 6opmaiduean ycapaéniap. Tabuatiaru
peas xapaénaap 6up ToMOHra iyHanran 6Vauod, ¥3uua (sHeprus capg-
namacaad) bopanu. MacanaH, UCCHKJIMK MCCHK XHMCMIOAH COBYK JKHCM-
ra yraau, Typsu bocumnaru rasnap ¥3 OOCHMMHM TEHUJIAWITHPALH,
9JIEKTP OKMMH I0KOPH NMOTEHUHAIAH MACT [MOTEHLHAT TOMOH OKalW Ba
X0Ka3o. By apaénnapna cuctema nin 6axkapanu. by kapa€HmapHHHT
TEeCKapuCH, y3-y3uua Gopmatiduzan xcapaénaap neiminany. MacanaH, muc-
CUKJIMKHUHT COBYK JXMCMIaH MCCHK XKMUCMIa YTHILK (COBYTKMYWIApaa).
Jlekuu Oy xun xapa€unap 60puiLM yuyH dHeprus capdaaHuiluy Kepak.
Hemak, OyHnai xkapaéunap OOpPMILM YUYH, ylapHu V3-Y3uua GopyBuM
)apaénnap bunan Gupranukiaa onmbd Bopuil Kepak.

Tepmodunamur Kaumap eéa xaimmac xcapaénrap. Kaiitap xapa€-
napaa cucTeMa Ba cMcTeMaHMHT arpodu Xapa€H TyraraHuaaH cyHr y3u-
HUHI OJIAMHIM Xonatura kaurtamu. JKapaén kKaurap OVIMIUM YUYH:
a) xapaéu Oup Uynmad 6opub, wy MyamaH KaitHum; 6) KapaéHHHHT
xaMMa DOCKHMUM MYBO3aHAT XOJATAaH YEKCH3 KMUYHMK (hapk KW, B)
XKapaéHHMHT Xamma bockium Kairap 6yaMium; 1) Kapama-Kapilim Ky-
JapHuHr dapkKi 4eKCH3 KMUYMK OYaMLIM; 1) Kapa€H Te3JIMIM YEeKCH3
KMUMK 63nuim kepak. TepmMoamHaMuK KauTap kapaéH wieas xapaeH
oynub, Tabuatna Oy xapaén VK. JlekuH yHra mMabiaym gapaxana siKuH-

33




nawmw MymkuH. FOkopuaard wapmiapra 6YAcyHMalamraH xapaeH
Kaittmac 6ynaan. Tabuaraard xapaéHaap KaWTMac xapa€éHjap Typura
KUpaau.

Hccukaux 6a uwnunz 6up-bupuza auaanuwu. V1 MCCUKIMKKaA TV1a
amnaHaau. JIekMH MCCHKJIMK MILra Tyjaa yTManau, gakar 6up KMcmu
yraau. Arap T, — MCCHKJIMK MaHGaMHMHT TeMnepaTypacH Ba 2, —cor
BYTTMYHUHI Temnepatypacu 6yiaca Ba @, — MCCUKIMK ManbauiaH
OJIMHraH, @, — coByrruura 6epuiiraH MCCHKJIMK Oyinca, HaxapuiraH
i (A)

A=0-0, G.1)
ra Ba doiaaIi ULl Ko3bOHULMEHTH dca
-0, _T1,-T
50 7 &2

ra teHr 6ynanu. BapaBapnuk anomaTH KakiTap jxapaéHra Ba TeHrMac-
JIMK aJIOMaTH KaWuTMac JKapaéHra Teruiuanaup.

: @ DuTponus ()

W3onupnanraH (axpainradH) cucremaza OopaauraH XapaéHsap-
HUHI HYHAIMIUMHY SHTPONMSHUHT Y3rapuiuy Kypcatanu. Jumponus
XoJsaT QYHKUUACH 6YNub (TYIUK GyHKLUMS), YHUHT Y3rapuiun ¢axkar
CUCTEMAaHMHI' JacTjiabky Ba OXMprd XxoJiatura OORIMK, Xapa€HHWHT
TabuaTtura GOFIMK 3Mac. YHMHT y3rapuiiu KaWrap Ba KalTmac Xapa-
€éHna 6up xun Oynamu. Kaitmac XapaéHiapHUHr Xucobrnapuaa Kai-
Tap XapaéH TeHIlaMacuaaH doiaanaHull Kepak. Arap XapaéH Oup
KaHya bockuugaH ubopar 6Gyiica, XapaéHaa 3HTPONMSIHUHI V3rapu-
WY XaMMa OOCKUYIApHKHI SHTPOMMSCUHM Y3rapuilM HUFMHAMCUIA
TEHT Oynanu:

AT e AS = IAS, . (3.3.)
Cucrema 6yp XonaTaaH MKKMHYM X0JIaTra YTraHaa SHTPOMMSI:
8 = 2
ds>52 & AS - {%, (3.4
TdS > dQ (3.5)

ra TeHr 6ymaau, 6yHna Q — XapaéHma axpairaH (€KW IOTUNTaH) Hc-
CUKJIMK, T — Temneparypa.

by epna Ba OyHOaH KeWUH «=» aJloMaTH KaWTap Ba «>» ajlOMaTH
KalTMmac XapaéH yuyH MaHcy6. (3.4) Ba OMpPUHYM KOHYH TeHTIJlama-
CHHMHTI aCOCHH TeHIJlaMaJlapyliaH

5Qde+5A} 7dS 2 dU + 84 (3.6.)

7dS > 80 7dS = dU + pdV (3:75)




YHu y3rapuiuy Kaittap Ba Kaiitmac xapaéuna 6up xui 6Viaau Ba
xucoboTrnapia KaiTMac Kapaéuiap yUyH KaWTap Kapa€H TeHIJlaMacuHH
KyIuiaul MyMKHH.

DHTPONUSI TYPJIM KapaéHaa Kyiuiaaruia ysrapaiau:

AS > 0. (38)

Jemak, M3onMp/aHraH cucreMana OopaauraH KaWtap XxapaéHaa
aHTponus ysrapmaiau (S, > S,) Ba KalTMac Xapa€Hjap 3HTPOINUAHU
oMl ToOMoHUra Dopaiu (Sz;» S)). .S'I, .S'2 — CHUCTEMaHWHTI jacTiabku
Ba )XapaéHnaru CyHrru KuimMarjiapu. DHTpOIMsi MakCUMasl KuiiMarra
ara Oysiranaa MyBosaHar Kapop Tornaau:

AS=0Ba d25<0. 3.9

DHTPONUSHM TYPJH Kapa€Hjapaa y3rapHliy KyHWaaru TeHriama-
naH doinanaHud xucobraHaau:

a) usorepMuK (7 = const) xapaéHnapaa — daszoBuil Y3rapuiiap,
sibHW Oup arperar xonartgaH Ooluka arperar Xxojarra yrviuiap Ba
Xokazo. KapaéHaa n — MoJib MOJIA YUYH SHTPOMUSHUHT Y3rapHILM:

_ 180 _nj nQr _ nAH
AS—H!T T{SQ__T-___?_’ (3.10.)
OyHna, Q,, AH — AWMPUH YTUII WUCCUKAMTH, T — YTULI TeMmriepary-
pacu;
6) u3obapuk (p = const) xapa€Hma n Monb Momaanu T, pan T,
raya MCHUTHWJIraHaa:

nC dr
ASzSz—Slznf&?:—, G.11)
4

Arap MoOJIsip MCCUKIIMK CHFUMU (C # @(7)) Temnepatypara OOFJIMK
aMac, 1eb dapas KuwinHca:

AS = nC, ;f”” =23nC, - lg 2. (3.12)
|

Arap CP = ¢(7) Temneparypara 6ornMK O¥Ica,
Cp: a+bT+cT?+ ..
Hemak,

T: T, T.
AS = nj'JCpa'T = nf%(a +bT +¢T? +..)dT = ;:[}(%+de+ chT)z
T Ty T
=230 g2 + nb(T, - T,) + n§ (T - T?). (3.13)
|

55



8) 2 Monb Maeal ras, ysrapmac 6ocum (p = const) na 7, nan T

| d

raya MCHTMATraHoa, Xaxmu ¥V nan V) raya keHrauca (6y xun xapacu T,
V' — TeMrnepatypa Ba Xaxmua ysrapanm): 7dS = dH + pdV,

T, Z
dU = C,dT; p=4EL sa AS =23nC, g+ 23R gyt (3.14)

€k C, HUHI Temneparypa O1laH y3rapuiiu
C,=a+bT +cT?

ra TeHr 6yica,

oS =23na-Ig R+ nb(Ty ~Ty) + 5(T3 - T2) +23nR - lg 7. (3.15)
I J 1

Arap, n Monb ra3 usorepMuk (7 = const) paBuiufa V, nan V, raua
KeHraica, (3.14.) TeHrnamanaH:

AS =2,3nR-Ig 7% . (3.16)
- 1
Arap V=const na T, > T, Ba p, > p, ra y3rapca:
= A o
AS =23C, -lg7+-23nR - lg£2. (3.17.)
1 P

Arap n mMonb T = const ga whean ra3 p, OaH p, raya CHKWIICa,
(3.17.) TeHrIamManaH:

AS =23nR-1g2L (3.18.)
P
€KM MCCUKIIMK CUFMMM Temneparypa 6unan yarapca (C,=a+bT +cT?),

AS =23nR-1g T2+ nb(T, ~ T,) + 1< (T2 ~T7) ~ 2,3nR g 22 (3.19)
1 |

@ H3orepmuk norenumauiap (F, G)

Teabmeonvy ynxuuscu (Hzoxopux nomenyuaa). >Kapa€HHWHI
MYHaNUIIM Ba TEpMOAMHAMUK MYBO3aHAT LUAPTMHMU W30TEPMMK-U30-
xopuk (T = const, V' = const) xapaéHunapna Jesvmzonvly QyHKUQUACU
(F) HuHr (By KarTanuk wuzoxopux nomenyuan 1ned xam araynagu) ysra-
PHILM KYpcaTaau:

F=U-TS. (3.20.)

Ka#rap xapaéHpma 6axapuiraH MakCHMasl MIL (A,,) 'enbmronbll
(DYHKLHSCUHUHT KaMalMILIUIa TEHT;

A =-AF, (321)



Kaittap xapaénna F y3rapmaiim (F, = F)). KaiitmMac Kapa€H F noTeHum-
AJTHUHT KaMai LM ToMOHKMIa Bopanu:

F,> F,Ba AF<0. (3.22).
MyBosanar xonaraa F Mablym MUHUMYM KUimMataa Oyiaiu:
AF=0ga §F>0. (3.23.)

F=U- TS nuddeperuusinanca: dF = dU - SdT - SdT, 6y TeHraa-
mara arap dU kuumaru dU = TdS - pdV kynuinca:

AF=—SdT - pdV (3.24)
Ba T = const 6ynranna, d7 =0 Ba SdT =0 6ynamu. (3.24.) TeHr1aMa-
AaH:
AF = —pdV = ﬂg-dr/ :
yHAa

AF = -23nRT - Ig-;—f?— =23nRT - lg;'w =223nRT -lg 22 (3.25.)
1 2 Py

Ba AF Hu 298 K ma craHaapT KaTTalukiapjaaH xycobnaul KylWuaaru-
ya aMmasra olUMpHIAILN:

AFYs = AUy —TASS (3.26)
OyHaa,
AU = (CAHL) -~ (BAH LD . .
AS2g = (Z AS78) axe = (Z 8S208) ocr -

Tubbe ¢ynkyusncu. 13orepmuk-usobapuk kapaéunapna (7= const,

p = const) XapaéHHUHI HYHATMUILKM Ba MyBO3aHaT 1IApTUHW [ubbc pyHK-

wyuacu G HWHT y3rapyily KypcaTaad. by KaTTaIMK u3o0apux nomenyuan
e aranany, S’bHU

AG=U-TS+pV=H-TS=F-pV. (3.27.)

N3oTepmuk-u3zobapuk paBuiuaa GopaauraH Kairap xapaéHna Oa-
XapuiraH MakCuMMall Wi

(A ):A_ =—-AG, (3.28.)
XapaéHaa sca
AG <0 (3.29)

Oynanu.

«=» aJJloMaTU KauTap Ba «<» ajoMaTuh KaWTMmac Xapa€Hra MaHcyo,
SBHM KaiTap xapaénna G ysrapmaiiau (G, = G,) Ba KaWtMmac Xapa-
€Hma kaMasam (G, > G,).
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G HUHT MHHMUMYM KMHMATHIa MyBO3aHAT Kapop TOMaau:
AG<0; d*G>0. (3.30.)
G=U- TS+ pVBa dF=dU- TdS- SdT + Vdp =pdV, (3.31.)
arap Oy teHmiamara dU kuiMati dU = TdS + pdV Kyinica,
dG=—SdT+ Vdp. (332)
T, V TypryH 6ynraHpa:
AG=Wp,-p) (3.33))
Ba

dG = -SdT + Vdp = —-SdT +Lpldp = —SdT +23RT 1g-’f;i , (3.34))
|
H30TEpPMHUK XapaéHna (7 = const):
dG =23nRT -1g2 = 23nRT - g 2. (3.35)
1 1

ﬁG‘{’ga KUAMAaTHHU CTaHIapT KaTTajlvKiapaa Xxucobnauw Kyiuaariia
aMaira OLUMpIJIaJIn:

‘501093 = AHzogs = TASzngs ; (3.36)
byHza,

AHznss =(Z “5H:?93 = AH}U?E)RHCTI

Maxc
AS‘?QS = (Z ‘aSl?Ds)uaxc = (z AS;JS)nacr'

Macananap eynn HaMyHacH

MccurnMK UM acocaH MUYKM €Hap ABurareiviapaa (MacanaH, Au3esb
aBurarteny) amManra owupuiand. Iy ca6abnu 6y xun mBuraresiapia
OopaauraH XXapa€HaapHU Macajlanap e4Mill OpKaIu YpraHaMu3.

1. MauHa éMOH MOMWIaHTraHJIUrM cababiyi YHMHT MLIKaJlaHaJauraH
150 kr kucmu 30 mMuHyT naBomuaa 50 °C raya xu3uraH. MauniMHaHMU
KyBBaTH KaHuyara kamanau? ITynaTHUHr MccHkIMK curumu — 0,4606
X/r (0,11 xan/rpan.) ra TeHr.

Baxr 6upnuruma (1 ¢ ga) OaxapuiraH Wil ABUraresjb KyBBaTH
neviunanu, 6upaurn Barr (Br, W): 1 Br =2K/c ra TeHr.

KymuHya, Wil Ba 3HEPTrUsiIHM MUPUK OUpPJIMTH XaM HIIJaTHIAOW:
Kunosarr - coar (kBr:coar) =3,6-10 X ra TeHr.

Evuww. VNiKanaHU1l HaTHXacKaa aXpanraH UCCUKIUK (Q):
Q =mct® =150-0,4606 - 50 =3454,245 XK (825 kan).
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CH cucremacuua Q= A ra TeHr, AeMak, WlIKanaHull HaTHxacuia
MallWMHAHWHE UYKOTraH KyBBaTH:

3454245
W =4 = == = 1919 x/c.

2. Wuku éHMul ABMrate/ulapyiaa MuiKagaHuill Ba Oollka cababriap
HaTUXacuaa ¥3 KYBBaTUHUHI OMp KHUCMWUHM HYKOTHIUMAAZ XOCHII
6ynraH KysBarra amanuit sgigpexmue kyeeam (W) Ba HyKoJgMLL O6Ynma-
rag XoJuiaru KyBBatra myaa kyseam (W) nevunapu. [Ipurarenp acg-
eKTHB KYBBATMHHMHI TY/a KyBBaTUra HUCOaTH JABUTATETHUHT MeXanukx
goiidaru uw rosppuyuenmu (PUK) (n,) neiimnanu. bup coarna
MILIKaNTaHUWII HATUXKacuiaa aXpairaH UCCUKJIMK MUKIOPWUHHU aHUKJIAHT.
Ddpexrus Kyssar 50 AK/c ra Ba DUK 0,78 ra TeHr.

Evuw. n, = p , OyHnan W, = W’ m-64 X/e.

JleMak, MINKaJaHWIL HaTHUXacuja MprTHﬂraH KyBBat (AW):
AW=W - W =64 -50= 14 XK/c
Ba OMp coaTia MYKOTUITaH MCCUKJIIUK:
14-60-60 = 14-36 = 50400 X = 50,4 XK
ra TEHr.

WUccuKkIMK ABMratesulapyMaa yJlapHUHI KyBBaT (MLI) MaHOau TypJu
EHWIFKH (HedThb, KYMUP)JTAaDHUHT €HULLIK HaTHXXacula aXpanraH UCCHK-
muKaup. JIekuH 0y MCCHKIUMKHUHT TYpnu cababnap (MIuKataHul) 6u-
naH Oyr lopyBuM TpydDanappa, OyF1aHMII KO30HMIa Ba OouIKanapaa
KUCMaH UYKONIUILLIKM coaMp OViiaiu.

EHwiFM €HMIUMAA aXpairaH MCCUKIMKHWHI MEXaHMK MLIKala-
HUIUra ailnaHuiuura goudanu uw koappuyuenmu (PUK) (n,) nern-
naau. by ékuiraH EHWIFMHWHI KaH4vyacy (oiaany OynraHMHW KypcaTta-
au. Jlemak, y amania onuHrad 3¢ hekTus MexaHuk uil (A,) dunaH uc-
CUKJIMKHUHI XaMMaculaH OJIMHIaH TyJia WILHKaJTaHWII (Ar') HUHI HUC-
farura TeHr.

Arap, Q — | KuwiorpaMM €HWIFU €HraHaard axpairaH MCCUKJIMK
Oysica Ba n — EKWIraH EHWIFMHUHT MUKIOPU (Kr) OVica, EHUIFU €H-
rasaa axpaiaradH v uccukink Q-n (OK) ra tenr o6ynanu. CHU cucre-
macuaa Xxam mexaHuk v Q-a (JK) ra teHr. Arap amania oJuHraH 3¢-
dexTuB MexaHUK Wi | coatna A, Gyica,

A A,
Qn

3. Jdu3enb mMaliMHacMHUHT doinanu uiu 3ddexkty (n,) HU aHUK-
naHr. MaiuusHa 1 kBr (kBt-coar) uiw 6epuiun yuyH 0,18 kr HedTh Ke-
pak bynaau.




Ewww. 1 kr HedTb €dradna 4187 X (10000 kan) MCCUKIMK axpa-
Janqu:

_9, _ 6060 _ _ 3600 _
U0 0 oz 20

JleMaK, OJIMHTaH MCCUKAUKHUHT dakar 46% ruHa Miura ainaHaiu
Ba 54%Mu 3ca doinacus iykoaanu.

Arap €HWNFM cudaruna kymup ékunca, | kBt uur onnm yuyn 0,9
KI KYMHUp €KHLI Kepak 6ynaau. 1 kr kymup éHraHna 29309 K mccHk-
JIMK axXpanub yukaau. ByHna spdexrunimk:

3600
N = 5529309 ~ 186~

Arap He(pTb Ba KYMUPHUHT baxocu Mabiiym Oyiica, loKopuaaru Ha-
THXanapaaH doMnanaHub, Kaicu EHWJIFMHUHI éHWIuM 1 KBT MIIHK
OJIMLLIA ap30HPOK OVIMILMHM XHcobnab aHMKIall MyMKHUH.

4. 40 BT TOK OCpyBUM OM3E/Ib MOTOPMHUHT 1, HY aHMKJIaHT. I3
coat nasoMuaa 10,8 xr HedTb capd kununraH. Hedrs tapkuou C —
86% Ba H — 13%, O — 1% ra TeHr.

Ewww. 1 coarna KaHya MCCHUKIMK aXpajraHWHW aHMKJIaiMW3.
IOkopunary Tapkubau HedTHUHT | KT éHraHaark WCCUKJIUK MUKIOPH
KyMuImarvya aHMKJ1aHaIu:

0=4,187(81-C + 246,13 - 26,0) =
=4,187(81-86 +246-13 — 1-20) = 42448 XK/xr (10138 kan/Kr);

n=10,8/401,3 =0,18 kr/coar

BRG0G0 36000 -
N> =500 = 01342448 — 00

5. Muxku €éHuIl ABMrare/iapura KyWumarpyda Muxuaopaa HedThb
capdnaHaau: 1) 5S—10 Bt kyBBaTinu nBuraresutap ydyH 1 kBt-coar ra
0,3 xr HedTh; 2) 20—30 BT aBurarennap yuyH 1 kBr-coar ra 0,462
Kr HedTh Kepak Oynamu. | kr Hedrtb €Hranpma 41870 K/xr (10000
Kan/Kr) UCCUKJIMUK aXpanub uyukamu. Mxrucoamil doinpanu MU Ko-
3ODULUMEHTUHH aHUKJIIAHT.

_ 6060 _ _ 3600 _ =
Evuw. 1) n, = w0~ 0341870 = 0,29 eéxu 29%.

" _ 6060 _ 3600 _09 &
2) m, =E060 = 2800 5 = 019 éxn 19%.

6. TypryH 6ocumaa | kMonb kanuii 6pomundu 300 K man 400 K
raya UCUTUATaHAA 3HTPONMSA KaHuara yarapaau? KaTTUk Xonmary Ka-
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SIMH GPOMMIIHM CONMMIITUPMA UCCUKIIMK CHFUMMU TeMIlepaTypa y3rapuii
OuslaH Ky#uaary TeHraamara MyBopHK V3rapaau:

C =404 102 + 12,8 1037, XK/r-rpan.

Evww. By xomta 3HTPONUSIHUMHT y3rapuium (3.11.) TeHrnamara
MYBOUK:

)]
AS = JJ[C—?ffT.
i T
Macana waprura myBoduk n = 1 ra reur. M, =39 + 80 = 119.
| KkMosb KBr yuyH Monsp UCCHKIIMK CUFHM C, =C M=C 119 107,
C,=(40,0-102+12,8- 10-3)-119- 103

Hemaxk,
100/ =2 ~3 3
P f[(40’4'10 +12,§;10 7)-119-10 )(!T=
00
e 1072dT | 12,8107°dT
- 119107 T (2450747, 12 )-
iy T
=119-10° -[40,4 - 2,312 490 + 12,8(400 - 300) | = 248500 3K/xmOb - rpan.

7. 2 monb MeraH TypryH Temriepatypana p, = 101,3-10° H/M? naH
p, = 1,013 .10° H/m? 6ocumraua KeHrairavia sHTPONMs Y3rapuILHHK

AHMKJIAHT.
Euuww. (3.18.) TeHrnamara MyBohMK TeMmrieparypa TYPFYH OVJi-
raHga:
AS =-23nR-1g22 =23nR-1g 2.
P P
Hemak:

AS =23.2-8314. lg;gi:%:g‘ 73,4 %/MOMb - TPail.
s b

8. 1,013-10* H/m? 6ocumaa 2 rpamm cys 0° nan 150 °C temnepary-
para MCUTWUJITaHIa SHTPOMMSIHWUHI Y3rapuuiMHW aHuKAaHT. CYyBHMHT
OyF1aHuIl SWMPUH Mceukauru AH = 2,255 kZK/r. ByFHMHT MCCUKJTUK
CUFMMM TeMIlepaTypa OuiaH Kyiuaardya ysrapaiu:

C =30,13+11,3- 10T, ZK/monb - rpaa.

CyBHMHI MCCHUKJIMK CHUFUMMW TYPFyH ne0 (apa3 KuaMmHca, yHAa
YHHHT Kuitmatt C = 75,30 JK/Mosb - rpa. ra TeHr 6yianm.

E4uw. By xapaéx yu 6ockuynan ubopar:
1) cytok cyBHuHr 0° man 100 °C raya HCUTUIMLIN;
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2) 100 °C ga cyBHMHr OyFra ainaHuLLIH;

3) 6yruuHr 100 °C pan 150 °C raya McHILK.

YMyMUIi 3HTpOMNMs Ly GocKuuaapiard 3HTPONUsIap Y3rapuilinuHm
WUFUHAUCHTA TEHT:

AS=AS| +AS, +AS;;

a) OMpHHYM OGoCKHWuYla IHTPOINMSIHMHI Y3rapuuiu (C‘P = const)aa
(3.12.) TeHrnamara MyBO(MMK:

AS, =2,3nc,-1g =23- 2 -7530-1g g;g = 2,61 XK/Monb - rpaj ;

6) MKKMHYM 6oca(utma SHTPONUAHUHT Y3rapuiuu (3.10.) TeHriama-
ra MyBo(MHK;:

3
AS) = nz}rH = 21285%_ =12,09 XK/moinb - rpan ;

B) YYMHYM OocKMuaa 3HTPONMUAHMHT V3rapuium (3.12.) Ba (3.13.)
TeHIaManapra MyBoGHK;

423 423
ASS =03 CdT 232 ; (30,13+11,3-10°)dT _

Sl ! 18 553 Z
= 2323013 15423, 222 .113.10° . (423 373) = 0,49 3K/mons rpan
Jemak,

AS=AS, +AS, +AS; =261 + 12,09 + 0,49 = 15,19 2K/mob - rpaj.

9. AnuabatvMK Xapa€Hjla cucTeMara MCCHKJIMK OepuiiMaiauv Ba
ONMHMalIM XaM, ABHH Xapa€Hlla MCCHKIMK Yy3rapmanau Q = const;
dQ =0 6ynanu. ['a3 keHrairayaa remrneparypa 6uiaH 6ocuM yarapaau.
I'a3 KeHraiiraHaa TaulkapmiaH HCCUKJIMK OJIMAraHIMIuaaH KeHranuil
MYKM 3HEeprusi KaMaiiuiluy xucobura 6axapuiiany Ba HaTHXana Temrie-
parypa mnacasauM Ba akcvH4Ya, VO = 0 6ynranga AS = 0 Gyianu, SbHM
SHTPONHMs y3rapmaiau. AS = 0 6yaranna S, = S, 6Ynanu. Anmabaruk pa-
BMILAA ra3 CMKuiraHia temreparypa owaau. dQ = AU + A 6ynraHau-
ruaad dQ =0 6ynaraHga Wil MNKKH SHEPTUSIHUHT Y3rapuiun: —AU= A ra
TEHr 6ynanu.

Hemak, A =AU=me(T, - T)) ra TeHr 6ynanu.

I Kr xaBo oyuH anuMabatuk (1—2- Xapa€Hiap) paBMilga CUKHIIA-
o¥ (3.1- pacM) Ba 2—3-xapaéHia TYpFYH Xaxmiaa V = const aMaira
owvpwinany (bocum kydasiau). 1- xapaéHma xaxm 6 maporaba xamasi-
oy Ba 2—3- Xapa€Hnapaa 6ocuM 1,5 maporaba owaay. XaBoOHUHI UC-
cuKIuK curmMu C, = 0,712 K/kr-rpaa. (1,7 kan/xr-rpaja.)ra Teur. |,
2, 3- xapa€Hyiapla XaBOHWHT SHTPONMUS Y3rapUIIMHMU aHUKJIAHT.
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Pjr

3.1-pacm. =

Evwuw . 1—2- xapaénnap:
AS=AS, +AS,.
(3.4.) Tenrnamara mysoduk (dQ = 0 6ynranauruaaH) 1—2- xapa-
eénnapaa AS = 0 ra TeHr, SbHA 3HTPOIMS V3rapMaiiau. 2—3-KapaéH-

Jlapia SHTPOIUSIHUHT y3rapuiuu (3.14.) teHrnamanan dorpaiannd To-
nunanm:

AS, , =C, ‘Ig;—.i =C, Jg%.: 23-0,712-1g15 =

= 0,289 X/xr - rpan = 0,069 kan/Kr - rpan
Ba
AS=AS,_, +AS,_, =0,289 X/kr-rpax.

10. 3 xr a3ot TypryH Xaxmaa V= const 300 K (27 °C) aau 500 K
(227 °C) raya vcUTHMIraH. A30THUHT MCCHKJIMK CUFMUMU TeMIieparypa
y3rapuuiy OuiiaH Kyiuaaruya ysrapaiu:

sz 17,87 + 4,24 . 10T, X/mons - rpan;
C,=C - R=17.87+4,4-10°T-8,3146 = 9,5554 + 4,24 10°T.
OHTPOTNMUAHUHT Y3rapuILIMHU aHMUKJIaHT.
Evwuw. (3.15.) TeHrnamara MyBohUK:

M ~ 28
AS =0,107-(9,554-23-1g1,7 +4,24-107 - 200) = 6,36 K/Mob- rpas -

AS = n[aln% +b(T, - T,)]; An=-1 - 3 - 0,107 XX/Monb- rpax ;
1

11. 1 arm Gocumaa cys 373 K (100 °C) na xarHab® OyrnaHajau,
s’bHU 1 MoJib cyB Oyrra annaHanM. | Mosb CylOK CYBHUHI OyFra amjaH-
raHgaru HTPOIUs Y3rapuiuuHu aHukiaHr. 1 monb cyBHUHT 373 K na
OyrFnanuim yuyH 40664,1 K nccukIuMk Kepak 6ynaau.

Evuw. (3.10.) TeHrnamara MyBohHK;:

AS = % = 403?76;" = 108,99 3K/Mo1b - rpaz (26,03 Kasi/Mosb - rpaj) .
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12. 10 m* kucnopon 25°C typryH Temneparypana 1,013 -10° qan 10,13
-10% H/m? raya cukuiaradH. Kucnopontu maean ras aed ¢gapas kununb, Oy
xapaéHga M'bbc GYHKUMICHHUHE Y3rapuIlMHKW aHHKJIaHT.

Evuww . (3.35.) TeHrnamara MyBoHK:
AG =23-nRT -1g 22
'l
n — MONb COHM KHMMMAaTHHH rasflapHMHI XoJaT TeHriaMacuaaH
doinanaHnd aHuKIaiMu3:

pV _ 1,013.10%.10

”=T W—409 MOJIb

Ba

AS =23-nRT- lgp; =23-409-8314-298- lg1013I0 =2330kXK.

13. | kmonb upean ra3 298 K temneparypaza | m* gaH 10 m?
XaXxmraya KeHrawraH. [asHMHr 6axapraH uuimKHM, [enbmronbu Ba
'Mb66¢c pYyHKLMSUITAapPUHUHT Y3rapUILIHHUY aHUKJaHT.

Euww. F Ba G napHMHr ya3rapuium (3.25.) Ba (3.35.) TeHmiaMa-
Japra MyBo®HK;

AF =23nRT -lg 7,
2
NG =28nRT g 22=23nRT - lg -
P &
Hemak:

AF=-23-1-8314-10°-298 - iglo -5,702-10° X,

AG =-23-1-8314-10° -298. 1g~1-_-5702 10° XK.
A=-AF =5702 X.

14. 291 K remneparypana | Mons cyiok tonyon 1,013 105 H/m? 60-
cumaaH 10,13-10° H/m? ra cukuirad. Kentupunran 6ocum yerapacu-
I1a CYIOKJIMKHHHI CUKWIHLIWHUA 3bTHO0pra onMaHr (V= const). 'm66¢
(QYHKUMACHHUHI Y3rapulIMHM aHUKJIAHI. TOJYOJNHUHI  3WYJIMIH
d = 867 kr/m’ ra TeHr. Monekynanap maccacu M =92, 14.

Evuw . (3.36.) TeHmiamara MyBoduk: dG = -SdT + Vdp.
T, V TypFyH ©ynaraHua:

AG:V(pz—pl)—gszﬁj;(lOl?) 106 ~1,013-10%) = 96,99 ~ 97 KK .
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d= M/V renurnamagan ¥V Hu KHHM&TH AHMKJIaHAOM:

s d

15. Kyitunary peakumst yayH AUSg, AHY%, , A, ASss, AGs, nap-

HUHI CTaHOAPT KMWMaTHHW aHUKAaHr. Kepakiu kartaidkiap Mabiy-
MOTHOMasapaa GepuiraH.

C,H, + 2H,0 (¢) = CH,COOH (¢) + H,

Moumaa AH . XK/Monb ASy . XK/Monb - rpad.
C,H, (r) 226,75-10° 200,8
H,O (c) ~285,84 10° 69,96
CH,COOH (c) -4849.10° 199,8
H, 0 130,6

Euuw. TepMoaMHaAMUKAHWUHT OMPUHYM KOHYHUIa MYBODMK;
AH=AU+pV=AU+AnRT

CTeXMOMeTpUK Ko PUUMEHTIAapHU n Xucobnarakvaa dhakat ra3cMMOoH
MoinajiapruHa abTubopra onuHaau: An=1-1=0.

AnRT =0 Ba AUz, = AHyy-
Jemak:
AHSs = (ZAn-AH %5) e — (ZAR-AH %05) pace =
= (-484,9-10°) - (226,75 -2-28584-10%) = 139,47 - 10° XK/monb;
ASyg = (X An- ASM)Mm (ZAn-AS25) woer =
= (199,8 +130,6) — (2- 69,96 + 2008) = 50,26 JK/moib;
AGyyy = AH Yy, — TASS, = 139,47 -10° —298- 50,26 = 154,96 kXK/Monb;
A =-AG = -154,96 kJK/MO0b.
16. 0,5N, + 1,5H, = NH, peakuus yuyn 400 K ma AG? y3rapui
KMHMaTUHW aHUKIAHT. A Gy, =14,496-10° JK/Monb ra TeHr.
ASShenu, =192.5, ASY, =1915, AS3, =130,6 XK/monb.
Ewww. (3.36.) TeHrnamara myBoUK: p = const 6yaraHia,
dG =-8dT + Vdp.
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—a L.._mmewm,j

p=const Ba dp=0 6yiranna:

T T
[dG = [SdT

298 208

2
AGT = AGyy - ASznasEJ;sdTa

AGE = AGyg —AS(T —298),
AS = ASRy, —~0,5ASY, —1,5A8565, =192,5-(0,5-191,5+1,5-1306) =
=-9915 x>K/monb- rpan,
AG; =-14,496-[-99,15(400-298)] = 86,634 kK/moub: rpai.

Macananap

1. 10 r asotHu N,: a) TypryH Bocum; 6) TypryH xaxmaa 0 °C nau
100 °C rava Ku3mupWIraHaa SHTPONMSHUHT Y3rapuilyd KaHyara TeHr?
A30THH CF= 6,954 kan/rpanm ra TeHr, y TyprFyH 0yiM6 TemriepaTypara
borMK 9Mac, 1eb dapa3 KWIHHT.

2. CyBHMHT SIIUMPUH OYRIaHM I UCCUKIMTH A [/=2.255 kXK/r, cyioK
cyiuHr C =75,30 JK/monb - rpan ra TeHr, MOJISID M300apHK MCCHK-
JIHK CHFHMHHHHI’ TypryH €6 hapas KunmMHanM, cyB OYFMHUHT M300a-
PHMK HCCHKJIMK CHFMMM Temriepatypa 6unad KyMuagaruya ysrapam:

Cp=30,l3+ 11,3-107, 2X/monb-rpan.

2 1 cyBHu 0 nan 150 °C ra 1,013-10° H/m? 6ocumaa OyEnaTuiirad-
[a 3HTPONMA KaHyara ysrapanu?

3. 10 r 6pombenzon 429,8 K ma xaitmaiou, siluvpuH OyFraHuul
uccukurn AH=241,9-10° X/kr ra tenr. 10 r 6pom Gen3on OyFiaH-
raHJaru 3HTPONMUAHMHT Y3rapuily KaHuyara TeHr 6ynaau?

4. Xamma Temreparypa yerapacuua S, = 219,02 2K/monb - rpan ra
TeHr. AgCl HUHT cyloxknanuiu Temneparypacu 728 K ra teHr. Kartvk
KYMYLI XJIOPUIHUMHE Cp~ 66,94 X/Monb, CylOKJAHULU SIUMPHH MC-
cuxkaury AH = 12886,7 JK/mons ra tenr. Karruk Kymym XJIOPUAHHWHT
Ss = 90,07 XK/mons, mceuxank curmmu C, = 62,26 + 4,187 -
- 11,30-10%- T2 ra TeHr.

870 K ma Kymylu XJIOPMIHMHI 3HTPONMSCHHYN aHMKJAHT.

S. | kmonp kanmuit cynsdua 100 °C pan 0 °C raya MCHTWIraHaa
aHTponus KaHuyara yarapamu? Kanmwuit cynsduaHuHr m3obapuk MO-
N9p HMCCHKJIMK CHFMMM TeMrepatypa OwiaaH KyWuaoard TeHrjamara
MYBOGDMK y3rapanu:

C,=54,0+3.8 1027, X/mons - rpan.
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6. 10 r kpunTOH MOIIACH M30TEPMMK paBuiuna Xaxmu 0,05 M* mau
0,2 m? raya pa 6ocumu 1,013-10° H/m? pan 0,2133- 10° H/Mm? raya ka-
MalraHaa HTPONMs Y3rapuIuHU aHMKJIaHT.

7. | Kr Muc CyIOK/IaHTaHlla HTPOMUAHWHI Y3rapuiliy KaHyara
TeHr? MUcCHMHT cyloxiaHuin temneparypacu 1083 °C, conuirrupma
SIUMPUH CYIOKJAHUILI MCCHKIUTK 41,6 Kaj/rpam ra TeHr.

8. 1 r-atom kymyw 25 °C gan 225 °C raya KM3AUPWITaHA2 SHTPO-
MUsl y3rapMiunuHu aHUKIaHr. MUCHUHT M300apHK rpaMM-aTtoM MCCHK-
JIMK CUFUMM TemrepaTtypa OuiaH Kyiduamarv4ya ysrapauu:

C,= 5,593+ 1,49- 1037, kan/r-atom - rpai.

9. 0,001 m* Bomopon 0,0005 m* mMeraH OGunaH apanaliTUPUIraHIAa
SHTPONUS Y3rapyIUMHKA aHUKJIAHT. ApanalumMa XOCHI KWIyBYK rasnap
apatawnuaad onauH 25 °C temnepartypa Ba 0,012 10° H/mM? 6ocumaa
oynraH.

10. 0,02 M? xaxxMHHM MIUFOJI KWATAH | MOJIb ra3 M30TEPMHUK KeHrai-
ravgaru sutponust yarapuium 32,28 JK/mMonb-rpaa ra TeHr. [a3 KeH-
rairaHaaH KeMMHru XaxXKMu KaHuara TeHr?

11. CO nunur 506 K Temrniepatypa Ba 2 aT™ Jard MOJIAP IHTPOIMHSI-

20
cuHu aHuknadr. CO HMHr craHgapt sHTponusicn AS, = 47,301
Kaji/Monb - rpaa ra TeHr. M3o0apuk mMosisp MCCUIJIMK CHFUMM TeMmIle-
patypa OuWlaH KyHuIaru TeHrjiamara MyBoMHK y3rapanu:

C,=6,342 +1,836- 10°T.

12. 293 K Ttemneparypa Ba p, = 1,0133-10° H/m? naru 1 monb ap-
ronHu, T, =323 K temnepatypa Ba py, = 1,0133- 105 H/m? 6ocum-
AarM a3oT GuiaH apalaluTUPHITAH. ApamalUMAHMHT GOCHMM p =
=1,0133-10° H/m?ra TeHr. Yi1apHUHT U300apMK MCCHKIMK CHFUMIIADH
GaH aTwiraH Temrnepatypa Ba 6ocum TypryH 6Ynu6: Cp ., = 20,935
XK/monb-rpax; C,, =12,561 XK/monb - rpaa ra Teur. Apanaiimii xapae-
HMZA SHTPONMMSAHM Y3rapuily KaHyara TeHr?

13. 2 mons metva criuptian CH,OH 25 °C man 100 °C raya ncu-
TUJITAHOA SHTPOTNMUSHUHT V3rapuilMHU aHUKAAHT. MeTaHOMIHUHI Kail-
Haw temnepatypacu 7. =61,7 °C ra tedr. ConmiuTnpma silunpuH Oyr-
naHu uccukauru AH = 1100,4 K/r, cyioOK METAHOAHHUHT MOJISID MC-
cukauk curumu C_ = 81,50 XK/monb - rpam., MeTaHON OYFHHHHT MO-
JISIP UCCUKJIUK CUFUMU CM:

C,s=1528+105,2-10"7 - 31,04-10T? X/mob- rpax.

14. 7 r azotuu 27 °C temneparypana 0,5 nan 3 armocdepara cu-
Kuaranga leapMronbl GYHKUMSICHHUHT Y3rapvuUIMHM aHHKJIaHT,
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15. Kyitinaru xapaénnapzaa 25 °C 1a N30XOPUK NOTEHUMATHIHT AF
V3rapHILMHHA aHUKJIaHT.
AFj =2055 Kan/moxb ra TeHr.

H,0 (c) H,0 (6yr) 0,9 armocdepana,
H,0 (c) H,O (6yr) 1 armocdepana.
16. Kym-mam MakJyMOT/IapAaH:

Hg (ZnO)=-8317 Kan/monp;

AHY, (CO)=-26416 xan/mons;
HYe (CO,) =-94052 xan/mors;
&Hm (Zn) =05
S3s (Zn0) = 10,5 xan/mosb - rpan;
8% (CO)=47,301 Kaj/Monb- rpax;
ASY, (CO,)=51,06 Kain/Mosb - rpax;

ASy, (Zn)=9,95 kan/Mons - rpan

doitnananud 25 °C pa Kydmmaru peakuwms ZnO + CO = Zn + CO,
FensMrosbil HYHKUMACHHUHT CTAHAAPT KUAMATUHM aHMUKJIAHT.

17. Kyﬁm{am MabJiyMOTJIapliaH GoinaiaHuob:
Hyy (Cd)=0; AHY, (AgCl)=-126,8 kXK/Mours;

AHY; (Ag)=0; AHY, (CdCL)=-398,0 kXK/mons,
ASke (Cd)=51,76 XX/r-atom- rpax;

AS3, (AgCl) =669,07 XK/mons - rpax;

ASy, (Ag)=42,69 X/r-atom - rpam;

AS%e (CdCL,) = 115,3 X/mous - rpan.

WM3obapuk noteHumann (AGhg) HUHI Kyluaary peakuusiia y3ra-
PULIMHHK aHUKJIAHT:

Cd (k) + 2AgCl (k) = 2Ag (K) + CdCI, ().

18. 25 °C na | r-atom rpaduTHuHT 3HTponwusicu 5,72 XK/rpan.
| r-atoM OJAMOCHHUHI 3HTponuscu 2,38 XK/rpan ra teHr. OJIMOCHUHT
EHHII MCCHKAMIY TpadMTHUHI EHMW Mccukaurumad 752 XK kym.
M3otepmuk paBuuiaa rpadMTHUHT oaMocra yTuiumma m3oap MoTeH-
UHATTMHUHT Y3rapyliMHN aHUKJIaHT.
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19. Fe + CO, = FeO + CO peakuus yuyH:
AFY =17597 + 30,027 - 11,54T-InT + 11,578 10372 — | 3- 10°T"' ra
TCHT.

AHS, Ba ASY, nary KMAMaTIapHU aHUKJIAHT.

20. CH, + CO, =2H,0 (c) + CO, peakuusiza CH, 10 atm na, Kuc-

nopon S atm aa Ba CO, 20 aT™ Aa OJNMHIaH. AFygs HUHT KMIMATHHH
AHMKJIAHT.

21. 1| monb cyiok Oenson kaitHawt temmnepartypacu 80,1 °C ga Ba
p,=1,013-10° H/m? 6ocumaan p,=9,11-10° H/m* 6ocumnaru Gyrra ai-
NaHMII JXapaéuunaa n3odapuk MOTEeHUWATHUHT V3rapuiiMHU aHMKJIaHT.

22. 1 mones mmean ras n3orepMuk pasuiuna 773 K temnepartypana
p,=5,05-10° man 1,01310* H/™M? raya cukuaran. AU, AH, AF, AG, A
NAapHUHT KUHMATHHU aHHUKJIaHT.

23. 298,2 K Ttemrnepatypa Ba 5,063 10° [Ta 6ocumna 1- 107 m? kuc-
nopon anuabaruxk paBuiuga 1,043-10° IMa ra Kagap KeHrauTHUpHIITaH.
Cpl0 = 20,63 JK/monb - rpan, 298,2 K temnepatypa Ba 1,013-10° I1a na

Mossip aHTporus Sy = 206 XK/monw ra teur. AU, AH, AS, A, AG
JIADHUHT Ba OXUpPru V' Ba 7 HU aHUKJIAHT.

Macajanapuusr xaso0daapu

1. 0,778 kan/rpan. 2. 15,19 K/rpax. 3. 5,5 )K/mons- rpan. 4. 177,70
XK/mons- rpaxn. 5. 31,18 xX/monb- rpan. 6. 0,384 JK/monb - rpan. 7. 30,68
kan/rpan. 8. 3,166 kan/r-rpax. 9. 100,34 x/monp,rpax. 10. 2 M. 11. 50.86
Kasi/Monb-rpan. 12. 15,841 JK/mons- rpaxn. 13. 238,6 2K/rpaxn. 17. 266,7
kan. 15. 1998 xan; 2055 kan. 16. 14578 kan. 17. 122,32 K. 18. 24928
X/r-atoMm. 19. AH= 21633 kan, AS= 12,03 kkan/rpan. 20. 196998 kan.
21. 310,2 X/monb. 22. A = 4476 X; AU=0; AH=0; AS = 5,76
X/monb - rpan.; AF=-4470 XK/monb. 23. AU=-469 JK/monb;
AU = -662,5 X/monb; A = -3820 XK/monb;, AG = -3621 JK/monb;
AV=3,7 M* T=188,6 K.
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IVBOb

KUMEBUW PEAKUIUSIIAP
MYBO3AHATH

Mpyeozanam xoncmanma. Kaitap peaxuusuiapia Oup Xy 1apo-
WTIA peakuus OMp BaKTHMHI Y3Mlla MKKM TOMOHra Gopaau Ba MYBO-
3aHAT Kapop TomnraHja AacTiabky MoialapHUHT OMp KMcMu y3rap-
MacnaH Konaau. MyBosaHaria Kapop TOMraH KOHLUeHTpauusiiap (EKu
napuvan ©Oocumiuap) Myeosanam Konuenmpauus (napyuan 6Gocum)
nevunany. Peakuus YHYMMHM MyBO3aHaT KoHcTaHTacu (K) kKuiMaTu
KVpcataiau. Arap MyBO3aHAaT KOHCTaHTacH MawjiyM Oysica, MyBo3aHar
XoJaTaaru cucreMa TapkMOMHM Ba aKkCMHYa, MyBO3aHaT XoJsiaTaaru Tap-
KkMOIaH MyBO3aHAT KOHCTAHTAHUW aHUKJall MYMKHH. i

MyBo3aHaT KOHCTaHTa uaeasn cucreManap (yra CYIOJTUPWITraH
SpUTMaiap Ba yTa KMYMK Oocummaryd apajauiManap) YYyH KOHLIEH-
Tpauus Ba 6ocuM opkanu MdonanaHagd. MyBo3aHaT KoHcTaHTa Hdo-
IIACH Kacp Maxpaxuna lacTyiabku Ba cypaTH/la MaxCyJloT Moaaajiapura
MaHCyO KaTTaMkiap Gynamy.

aA+bB2dl +gl
peaxlusl Y4yH:
_CaCE
¢ =Cact 4.1)

Oy epna: a, b, d, g — crexuomeTpuk KoadduLMeHTIap,
C, C,, C, C.— MyBO3aHaT XoJaTaarv MoJisip KOHLIEHTpa-
LMSIIapaup.

lMaznap apanauimanapu y4yH MyBo3aHaT napuLuan 6ocumiiap opKaiu
udonanaHanu:

_ Papf
KP_ a b -
PiPp

[ — Fa3HUHT MYBO3aHaTAaru rnapuuan 6ocMMUHU JlanbTOH KOHYHM-
AaH doinanaHud MoJb COHH (n,) OpKaiu Xyco61ab, aHUK 1Al MyMKHH:

4.2.)

4, Pi A
—— =1 _ pBa I
nm - Ip e smd (539
OyHAa: »n,— i MOMIAaHWHT MOJIb COHM,
n=3n — XaMMa MOJIaNlapHUHT MOJIb COHH MMFMHIMCH,
P =2 P — yMyMuii 60cuM.



by udoaaiap ypracuaa Kyihuaarnia OornaHuil bop:

KK (RIDEE (44.)
An=(d +g)-(a+b) éxn An = (T M) e = (Z M) paer -

Arap, An =0 6ynca K = K. ra TeHr.

Temepoeen cucmemaaapoa HaKat rascMMoOH MoJjallapHUIHHa nap-
uvan bocumiiapu sbTHOOpra oOJMHUO, CYIOK Ba KaTTUK XojaTaaru
MOIaJIapDHUHT BOCHMU YJIADHUHI MUKAOPUTra DOFIUK OyJIMaraHaury-
NaH MyBO3aHaT KOHcTaHTacu udopacuaa by KaTraiukiap abTHbopra

oNMHMalan. MacanaH,
i

FeO + CO 2Fe + CO,,
FeO — karruk; CO, CO, — raz:

Pco
f G 45.
?  Pco 153)
oynanu.
MyBo3aHaT KOHCTAHTAHWMHI KMHAMaTH peakuusi yuyH AacTiabku
OMWHIaH MOIATTADHUHT KOHIleHTpauusicu (6ocum) ra OOFIMK OYiI-
MacnaH, dakat Temrieparypara OOFJIMK.

MyB03aHAT KOHCTAHTACHHH AHMKJANI

MyB03aHAT KOHCTAHTACUHUHI KUMMaTMHM Taxpuba yTKasuin 6u-
JlaH amanja xucobnaiu MymMkuH. Haszapuii aHukiaiia M30TepMHK Mo-
teHumramnap (FensMmronbu Ba [MG6c dyHKuMsIapuaan), abHu F, G
KynaHwnand. Peakumsiia MIITUPOK TraH MOIAIApDHHUHT MabJIyMOT-
HoManapaa OepuiraH TepMOAMHAMMK XoccajlapulaH (doiaanaHud,
peakuusgaru M30TepMUK TMOTEHUUAIAPDHUHT  Y3rapuiiy Hasapu
aHukaaHagd. K. Hu AF Ba K HWU AG HHHT Y3rapuiliy OpKaiu TOIH-
Jlaoum.

Arap peakLMsiia MIITUPOK KWiraH MoafanapiaaH Xxap GHpUHUHT MO-
JISIp KOHLIEHTpauusicu Oupra teHr 6ynca:

C,=Cp=Cy=C=1; py=py=p,=p=12my,

LIyHra Kypa cucTema craHpapT xonaraa gevunanu. by xonaraaru AF,
AG HMHI V3rapuil KuiiMaTW CTaHAapT Kuilmar aeitunanu Ba AF°,
AG" 6unan udoaanaHanM.

TepMoAMHAMUKAHWUHT UKKMHYM KOHYHHUIa MyBO(MUK:

AF°=-23 RTIgK, Ba AG® =-2,3 RT IgK.. (4.6.)
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By TeHrnamManapaaH:

lgKe = - 2,%7‘ Ba lgK, = -54%~. (4.7)
AF® = AUS, - TASY, Ba AG® = AHS, —TAShs, |
e
AHL = AHDS, + IESACP(!T; (4.9)
ey, + [ 29T (4.10)
298

{SC =(Z”'C )Mﬁ’('-‘ —(EH‘C JJ‘L’H.'I\
‘QH‘??S (z" 'QHHEI Maxc (Z" AHZ% jlact ?

ASz?ss =(Zn:ASy 208 ) yaxe — (271 - ASws aaeT

By TeHrnamanapaaH:

298

T TEAC 4T
AGP = AH3 =T - ASpy + [AC,dT + | — ekl
298 298
Ba
QHO ASO T AC dT
lgk, = 2,3,5918" % 2,3219?3 23RT IAC dT + 23RT ,ls i

TaxMUHHUMA Xucobmall.
Arap C’=0 TeHr ned dapa3 KWIKHca,

_ _AHyg  ASjyg 4.13
L oo oo Sl

C # o(T) Gyica, sbHU C, nap temneparypa GuiaH yarapmaiau,
1eb ci)apaa KWJIKHCA:

g, =2t ASxe (T-298)-T-lg-L.. (4.14)
’ 2B3RT D3R 2 3RT 298 °
Arapiia aHMK XucoGnam Kepak 6yica, TeHIlamazia C JJapHUHT
TemMIeparypara O0FIaHMILIU XUcoOra oJIMHaIM.
(4.12) TeHrnamanyu TémkuH—LlIBapiiMaH ycynud GUJIaH €4YMIL MYM-
KWH. By TeHrnamanu Kyiugaruya é3amua:

L AHG: ASY / 4.15.
8K, = 5337 * 53k T 33K ()
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OyHaa

r T AC,dT
/ =% JAC,dT + | —r (4.16.)

298 298

C‘P HWU TeMmrneparypara 6ornaHuuu (4.16.) TeHr1amara Kyiuiica,
[=AaM,+ AbM, + AcM, + Ac'M . (4.17.)

M, M, M, M, — temneparypara 60rIHMK (yHKuUHsIIap GYINO,
YJIapHUHT KMMMaTapyu MaklyMOTHOMaapaa GepuiiraH.

a, b, ¢, ¢! — TeHMIaManapaarn MUCCHUKJIMK CUFUMHHM TeMIlepaTypa
6unaH 6ornaHuiMaaru KoahgduiLMeHTIap.

By epia Aa = (Z a:)mux.: & (Z ai),f:wr .

Macajanap euui HaMyHACH

1. CO + H0 2 CO, + H, peakuussHuur 108 K naru MyBo3aHaT
KoHcTtaHTacu K = 1 ra tenr. Peakuus yuyyH mactnad 2 monab CO Ba
3 monb H,O onuHrad, xamma Mozaanap ras xoauaa. Monb ¢pous xuco-
OMaa MyBO3aHAT XOAaT TapKUOMHM, S’BHU MOAMATAPHUHT MYBO3aHAT
KOHLIEHTPALMsIApDUHU aHUKJIaHT.

Evwww. MyBo3aHaT Kapop TorraHaa X monb CO, Xocus 6yiraH,
ne6 dapas kunmHca, H, HUHr Mukaopu Xam X monra TeHr. Jlemax,
nactiabku MOANAAPHUHI MYyBO3aHaTAark Mojlb COHM 7., = 2 — X Ba
My,0 =3 - X ra TeHr. by KuiMaTtinapHu MyBo3aHaT KOHCTaHTa TE€HIJIa-
Macu udoaacu (4.1.) ra Kyiunca:

_ *co'*H,0 _ X2
NeoMy,o  (2-x)(3-x)
by TeHrnamanaH x aHukJaaHaau: x= 1,2.
n=3yn =2+3=5 ra TeHr Ba MyBO3aHaT Xo0JIaT TapKkUOW Kyiuaa-

ruya Oynanu:

CO, = 1210 _ 5495 H, = 2219 - 249
cozilzh?ﬂ:]s% HEO:%QQ:%%

2. I'as dazacupa, 200 °C ga M30MPOIUI CIIUPTHUHI aLlETOHra Je-
ruapatiaHuil (agcopOecussiaHuilL) peakLUsCH:

CH,CHOHCH, (r) & CH,COCH, (r) + H, (1)

9,7-10* H/M? 6ocuMaa MyBO3aHAT KOHCTAHTACH K, =6,92.10 H/m? ra
TeHr. 200 °C ga U30MpPOruI CIUPTHUHT AUCCOLIMIAHUIL KOHCTaHTaCU
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o HWM aHuKnadr. a3 apanaliMack wiean rasnap KOHyHMra o6yicyHauu,
1e0 ¢papa3 KHAHHCHH.
Evuue. (4.2.) TeHrnamara MyBoOUK;

o Paneron 'PH;

pﬂ_lOll[!l)lTll..'l clup

Hemak, o HM TOMULI y4yH MYBO3aHaT KOHCTaHTa M oaacHHU o Op-
K udoaa KMWmL Kepak. Arapa U30Nponul CriMpTUHUHT AacTiab-
KW OMHraH MUKIOPHM 1 MOJIb Oyiica, MyBO3aHaT Kapop TornraHuaa Moll-
JNANTAPHUHT MOJIb COHH:

CH,0HCH, 2 H,COH, + H,
=0 n 0 0
MYBO3aHAaT/a n— na no no

Y =n(l-o)+no+no=n(l+a).
Iemak, JanbTOHHWHT MapLuMan KoHyHura MyBoduk (4.3.) TeHr-
nama:
il
p;' = z”'_ p L]
P — YMyMHUiIt GOCHM.
n(l=a)”

=l
Peupr = n(l+c) = )

o
+a

Paucron = Pu, = ﬂ(?j—lﬂ) p= 1 724

Arap Oy KMiAMaTIapH1 KF TeHIJlaMacu udoaacura Kyinuica,

Paucron” P :
Kp= aueToH ) u.pz; K-p(l_al)___azp’
Pennpr l-a

K,-K,a’=a’p; K,=o’p+K,0*> =a’(p+K,)

Ba Oy TeHIIaManaH:

O I S SRR 04T 5a o= 0,045,
PK, " P 1,910
K, T69210°

3. H, +J,2 2HJ peakumsicn 693 K temneparypana K, = 50,25 ra TeHr.
Peakuus yuyyH 0,846-10-° kr J, Ba 0,0212-10-* kr H, onu6, xaxmu
10-3 M3 6ynraH uaouviura xoinawrTHpwirad. Xocun 6ynraH HJ MuK-
IOPUHH aHUKJIaHT.
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Evuw. (4.1.) TeHrnaMara MyBopmk:

__Ciy
K =gt

Jlemak, onauH gacTiabKM ONMHraH MOIOaTapHUHI MOJAb COHU (n)
Ba YHWHTI KOHLIEHTPALIMACUHM aHMKIa0, CYHI MyBO3aHAT KOHLIEHTpa-
UMSUTApUHW aHWUKJIall Kepak. 271 = m/M 6ynraHJuKiaH:

m .1073.102
i, 2 Mt: = 0'0212210 10 =0,0206 moab H,
1

_my,  08461072.10°
ny = 0 554 =0,00333 mosnb J,

(xkr naH r ra yruw yyyH 10° ra kynaiutupunaau). Arap Xocuua o6yiaraH
HJ HuHr muxaopu x ned onvHca Ba | monb H, Ba J, nan 2 monb HJ
XocHJ1 OVJIMLIMHM 3BTHOOpra oJjicak,

B, @« L2 42 H

2

peakuus Gourmmaa: 0,0106 0,00333 0

MYBO3aHATIA: 0,0106 -x 0,00333-x «x

By kuitmatnapHu ¢ = (n/V) oKopuaaru (4.1.) TeHriamara KyHWi-
ca;

K== gy (4x7/107)" =50.25.

€y, (g, [V)(my, [V) ~ (0,0106-x/107)-(0,00333/107°)
‘Arap Oy TeHrnaMa iHFWIICa,
46,26x* - 0,701-10%-x + 1,77337-102=0
Ba

2
= 0,70l5:!:0,?022‘546—245-1,?730»46,25 = (07015 + 0,4049) /92,50 .

ByHnaH, x, =11,961; x, = 3,206 10
Xocun 6yaran HJ muknopu (n,,) mactnabku onusrad H, Ba J,
(ny,, my,) MMKIOpWAAH Karra OyaMuwinM MyMKMH smac. IllyHra kypa
HJ mukmopn x; Oyaviunm MymMkuH osmac. [emak, HJ mukzopu
x = 3,206-10-3 monb. MyBo3aHar xonataa HJ rpamMm Muknopu:
m=xM, =3,206-10--128-10-* = 0,821 -10~* r.
M, =1+12891 = 12810 kr.

4. N,0,2 2NO, peakunssHuHr 63 °C naru K, = 1,27 ra TeHr. Ymy-
MUt 6ocum: 1) 1 at™; 2) 10 arm OyaraHoa MyBO3aHAT X0J1aT TAPKU-
OMHM aHUKJIAHT.
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Evww. (4.5.) TeHrnamara MyBogUK;

[Mapuuan 6ocumnap aHukaaHaan. Bocum | atm Gyarasaa:

pNOJ +pNz[).| =1

Ba
Prnjo, = I - Pro, -
JleMmak,
2
K, =10 17
—PNo,
ByHnan
Kp B KJ'I K,-:.M), pNO;
Ba

Pro, +K,p-K,=0.
by TeHrnama pyo, ra HucGaraH HMFMIICa,
Pno, = 0,658 aT™; py,0, =1-0,658 = 0,342 aTm.
JanbTOHHUHT nmapLyan 6ocumiap KOHyHUra MyBOdUK:

pilZp =m[En, m[¥n =N monb

OyaraHnuruaad, napudan bocumiap HMcOATH MOALATAPHMHT MQJIb
HUcOuinurura teHr. TapkubHu Monb HuUcOui ¢dous GunaH udona
KWIKLI YY4YH ONMHTaH KuiMarnapHu 100 ra xymaitupuiun kepak. [e-
MaK, MyBO3aHaT apanauima 65,86% NO, sa 34,2% N,O, naH uGopar.

Pno,

204
By TeHrnamara K,= 1,27 kyinica Ba TeHIJIaMa IOKOpUIaH WUFKUIICa

Pno,= 2,96 at™, pyo,=7,02 atm 6ynagu. [emak, aparalimana
29,8% NO, Ba 70,2% N,O, 6op.

5. 600 K temneparypana
CH,0H (r) + CO (r) 2 CH,COOH

peakUUsICUHUHT K | =2,78-10~° H/M? ra TeHr.
600 K remriepatypana

Xynny myHaan 10 at™ yuyH: K=

2H, + 2CH,COOH (r) & 2CH,OH (r)
peakUMsicuHuHr K, =6,5-10-¢ H/m? ra Tenr.
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600 K rtemneparypaja
2H, + CO (r) & CH,0OH (r)

PeaKUMsIHUHT MYBO3aHAT KOHCTaHTacH K, ; HH aHMKJIaHT.
Euuu.

- . 3 i
a) K_FJ . f;.H_xOH 6 KP'] » PCH L COOH . B K,,_g = 2;ﬂ'uhou :
Pi, " Pco Pcuson - Peo Phi, "PcHaoH
(0) Ba (8) TEHIJIAMaJapHMHI YHI TOMOHJIapW V3apo KyrnaluTHUpuJI-
ca, (@) TeHrJlaMa Kenanud YMKaIK.
Hemak, K =K -K ,=2,78-107-6,5-10"°=1,81-10 H/m?.

Pl
6. 25 °C temrnepartypana ras apajaliMacMHUHI gacTiabKky TapKUOu
Kyiunarnya 6ynaran: a = 12% CO,; b=1% H,; ¢=10% CO; d = 15%
H,O Ba e = 62% a3zor, cyB 25% ra Kawrapuau6 (H,0 = H, + 0,50) ,
CYHT BOJOPO/ Ba KHCIOPOAHMHI ou3n y = 2,75% ra TeHr Ba HaTH-
xana CO — CO, ajinaHraH.
Myso3saHar koHcranTacu K=0,623 ra TeHr.

K = (a+y)(b+y)
(c=y)d-y) -
[a3 apanaliMacUHWHI KEHHMHIM TapkKUOMHM aHUKJaHr. [a3 apa-
JIAIIMAacUHMHI CYHITH TapKUMOU Kyiuaaruya 6ynra:
14,75% CO,; 3,75% H,; 7,25% CO; 12,25% H,0; 62,0% N,.
Evuuw.
_ (a+y)(b+y) _ 4,75-3]75
~ (e-y)d-y) ~ 72511,25

7. 298 K na Kyiuaard peaklMssHUHI MYBO3aHaT KOHCTaHTacH (!(p)
HU aHUKJIAHT:

= 0,625.

-
ALLO, + 35S0, 2 Al (SO,),
MopanapHUHr CTaHAApT Xocusl OViuin ohdekTuHr AHy, Ba
CTaHAApT SHTPONMUST Syg KMHMATMHU MabiyMOTNApAaH OJMHT.

AlL(SO,),  ALO, SO,
AH 3 , KXK/Monb, -3434 -1675 -395,2
Shs » KXK/Monb - rpan 239,2 50,94 256,23
Evww. (4.7.) TeHrnamanad gpouaanaruiaau:
= AG =l 56;}3
lg K, =-3387 B3 18K,0m =-333T-
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V3 HasGaruna, (4.8.) Ba (4.9.) TeHrnamanapra MyBOhHK;

AG:?% =AH 2093 = TAS:"]%;
: AH s = AH senyiso,n) — (BHS5sa00 + AH 5s0,)) =
y =-3434 - (-1675-3-395,2) = -573.4 KX.
: ASS = 2392 — (5092 + 3-256,82) = 580,43 K.
AGYs = -573,4-10° — 298 . (-580,4) = -400,43 -10" K.

[1lyHra 61HOaH

0 3
Angs = 400,4310 il _?0,19 , 6yHﬂ.aH K_n = S,l . ]O'ﬁ"j .

18K, = —23RT = 338314293

8. PbSO;(i PbO + SO, (r) peakuus yuyH Kyiuaaru 6epunraH Mab-
jgymotriapaaH doinanadub, 400 K ma mMyBozaHaT KOHCTaHTAa Kp HU
aHMKJIaHT.

PbSO,: AHY; =-219500 Kan/monb; ASSy = 35,2 Kas/MOJb - Tpall.

PbO : AHjy =-52070 kan/mMoinb; ASsws = 16,6 Kan/MoJlb - rpai.
¢ SO, : AHj, =-94400 Kkai/monb; ASy = 61,24 xai/mMonb-rpai.

J PbSO,: C = 16,96 + 31,0-10-*- T+ 4,2.10-*. T? kan/Monb- rpan.
! PbO : C = 10,60 + 410~ T xan/monb - rpan.
SO, sz 13,7 + 1,42-103- T+ 3,12:10~*- T* xan/MoJibTpag.

Evuw. (4.8.) TeHr1amara MyBoGHK:

PG

5 BE S T

- V3 napbaruna AG HUHT KuiiMaTH (4.8.) TeHramara Kyiuica,
AG= AH, - TAS

‘ b6ynanu.
FOkopuaarunapra 6MHoaH,

5Hggs e (AH;]BE,PbO + AHzags.so;) 5 (ﬂHg)s.PhsoJ =

= [(=52070) + (~94400)] - (-219500) = 72980 kai1/MoB;

AS3g = ('AS:aunfbo + &S:%.so, = (ASzuys.Pbso.. )=

= (16,6 + 61,24) — 35,2 = 42,64 xan/MoNb - TpAL;

AC, =Cppyo +C,s0, —=Cppmso, =137 +6,42-107°T +3,12-10°T?;

400 400 AC dT
AH = AHyy + [AC,AT; ASy, = ASpg + | 5
298 298
400 400 AC dT
298 298
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LLyHra kypa

L AH 3y ﬁszuu WAC, dT
le K, = ~338% + 335 * TIRT ,!,;SC G 23R.,!,,‘ T

[-maxmun: arap, AC,-» =0 neb papa3 kunaMHca, (4.13.) TeHrsiaMara
MYBO(DUK:

. AHJy | AShy _ 72980 42,60
lg K, = 5327t 338 = ~ 33108400 " 2,318 30,54

K, =31-10", 6ynna R=1,9 kan/moinb-rpai.

2-maxmunt: arap C = o(T), sbHY C, Temrieparypara OOFIMK 2Mac,
nebd dapas KuiIMHCa, (4 14.) Tt.HI’J'ia\‘l’lrEl MYBOGUK;

- AH‘}”‘ AS;{)R
lgK, =-53p7+t238 * ?3RT(T 298) +T - 13798

MabiymoTiiapra MyBoGHUK ypTaua CP:
C,pro = 1581 Kas/Mosb - rpaz;

C,s0, = 14,17 kan/monb - rpax;

C, poso, = 26,15 xan/mounb - rpan;

AC, =1581+14,17 - 26,13 = 3,83 kan/MoJib - rpaj.

e R 4008 =
lg K, = =39,92 +9,34 ~ 5o (400 — 298) - 4001g 550 = ~30,76,

K, =577-107"
Arap teHmamanu TémkuH—IlIBapumaH ycynu OunaH edusica Ba

M,=0,0392; M, =0,0130-10% M, =0,0364- 10° xuimaTnapHu (4.15.) Ba
(4.16.) TeHrnamara Kymuusica,

lg K, = —5575e = ~30,39 = 31,64,
K, =407-1072L

9. TémxuH—IllIBapuman ycynu 6unad 1200 K temneparypaga Ky-
“uaary peakUuMsSIHUHT:

CH, +2C0, 2 2CO +2H,
MYBO3aHAT KOHCTAaHTAacH K HU aHUKJIAHT.
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Kepakiy MapiymMoTiap KYHHIAry xansanga bepuiraH:
M,=0,641; M, =339.

Monna AH %, AlSiss (08
kXK /monb | KXK/Monk- rpan. a b-107
E CO -110,5 157.4 “| 28,41 4,10
: H, 0 130,6 27,28 3,26
| CH, -74,85 186,2 17,45 | 60,46
CO, -395,3 213,6 44 14 9,04

Evuw. By mawbnymormnapman AHZ,, ASYs, Aa, Ab napHuur
KMAMATH XucoBnaHamu.

AHE‘JB i 2AH193 cot 2AH293 H, )i (AH?QB cHy T AH"EBB,CO; )=
=247 35 xX/mons.

¥ Aszgs 255393 cot 235298 Hj )= (‘351?95044 St; A*S':Gs:s.co2 )=

= 256,29 K/mons - rpain.

Aa = (2acy +2ay,) —(acy, +4aco,) = 49,79 K/mons - rpaxn.

Ab = (2bco +2by,) — (Bey, + beo,) = 54,78 1073 K /mons - rpan.

Arap Oy mabnymomnapHu (4.15.) Ba (4.16.) TeHrmamanapra Ky-
Aunca,

T2383141200 T 238314 T 238314°

[ =Aa-M,+Ab- M, =-497-0641+ 5472107 . 0,339 = 44,51 = 35;
4451 4451 ;
I's 23R 238314"2’32’

— __ 247350 256,29
18K, =-53%3141200 T 238314 T 222 = 35

K, =3,106- 10,

gk, = 247350 256,29 i

Macananap

1. D111 cHpKa KMCoTa 3(UPUHM ONMIL YuyH | KMONb CMpKa KHUC-
nora Ba | KMOJIb STWJI CMIUPTH PEAKUIHMATA KUDUILMIITAH.

CH ,COOH + C,H,OH 2 CH,COOC_H, + H,0

K= % ra TeHr. MyBo3aHaT TapKMOMHM aHUKJIAHT.




2. Kyitunaru peakumsina: H,0 + CO2 H, + CO,

930 K ma K = 1,0 rpan ra TeHr apanauiMaHWHI MyBO3aHAT TapKu-
onHH hous GunaH aHUKIAHT. Kp KaHvara TeHr?

3. CO, kyitunarn peakuns 6yiuya: 2C0O, 2 2CO + O,

2273 K temneparypa Ba 10,133-10¢ I1a ga axxpanraH. K =2 ,460- 104
ra TeHr. JuccoumnaHmil gapa)xacu o. HU aHUKJIaHT.

4. 1080 K remmneparypana Kyiuaard peaklUMsiHUHT:

CO+H,02CO,+H,

MYBO3aHaT KOHCTaHTAaCH K | Tenr. Peakuus yuyyn 2 monb CO, Ba
3 monp H,O onumran. Myaoaaﬂa'r X0J1aTAary apanaiima Tapmﬁan
(MoJTh cbomu 6uUnaH) aHUKJIAHT.

. 600 K ma aMMMaKHMHT AMCCOLIMJIAHMINI PEAKLIUSICH:

NH, 2 0,5N, +3/2 H

MyBo3aHaT KoHcTaHTach K = 669,7-10°H/m? ra TeHr. 600 °C Ba 10,13-
105 H/M? 1a aMMHaKHHUHI AXCCOLIMIAHMIL Japa)acHu o HA Ba aMMHUAK-
HMHT MYBO3aHaT XOJIaTJaru MUKIOPMHH (XaxMm ¢ou3na) aHUKIIaHT.

6. 298 K na | mone atuan cnupty Ba 0,091 Monp aueranbaerun apa-
Jalmacy MysosaHat xosataa 63-107° M xakMHM HIUFon Kwiaau. byH-
na 90,72% auetanbaerdin peakuusira kupuinanu. Kyiumary peakiims-
HUHT:

2C,H,OH + CH,CHO 2 CH,CH(OC,H,), + H,0

MYyBO3aHAaT KOHCTAHTACH Kr HH aHHUKJIAHT.

1. PCI, + CIEZ PCI, peakunsinudr 500 K na myBo3aHaT KOHCTaH-

Tacu K = 2,961-10° H/m% ¥Ymymuit 6ocum 8,104 105 H/M? ra TeHr.
500 K ga PCI, HMHI OMCCOLMIAHUIL AapaXaCUHK AHUKJIAHT,

8. Ammuak cuntesuna 3H, + N,ﬁ.’ZNH peakiuuss y4yH OJIMHraH
3 Y

nactnabku H, Ba N, nap HUCGATH - y, My, =1 06¥nca, K = 0,0069 Ba
MYBOBaHaTﬂaFM 60CHM 100 atm 6Vaca, MyBO3aHAT apajalliMana am-
MMAK He4ya MOJib (DOM3HU TalKMI Kujaaamn?

9. 800 °C Temneparypa Ba 1,013 10° H/m? 6ocumaa Bomopon Ho-
JUIHUHT IUCCOLIMNanuLl gapaxacu 8,7% ra Teur:

2H, +J, 2 2H]J
PeakuusstHUHT MYyBO3aHAT KOHCTAHTACH Kp HU aHHUKJIAHT.

6—X_.Pycramos, LI .Hypyinaes g1



10. Peakunsa yuyd HCI Ba O, 6apaBap xaxmaoa olMHIaH, peakiins
800 K remmnepartypana oau® Gopwirad. MyBo3aHaT Kapop ToOrraHuia
MyBO3aHat apanawumana | atm 6ocumaa xyuop 18,66% mosHM TaIKWI
Kirad. Kvifunaru peakumsiHMHTL:

4HCI + 0, 2 2CI, + 2H,
MYBO3aHAT KOHCTaHTACH K HU aHMKJIaHT.

11. 1000 K na CO, 2 C + O, peakUMSICHHMHT MyBO3aHAT KOHCTaH-~
tacn K =1,778-10* ra tenr. Xymiu wy Temneparypana Ba p = | at™

na CO, HuHr auccoumnanuu peakuusicn 2C0O, 2 2CO + O, HUHT MY-

BoaaHa'r KOHCTAHTacH K =2. 10 - ra tedr. 1000 K ma xyitunary peak-
LASTHUHT;

2CQ22C+ 0,
MYBO3aHAT KOHCTaHTAacH K HM aHUKJIAHT.

12. CO + H,02 CO, + H, peakussHMHI MyBO3aHAT XOJaTHIa
CO,, H,, CO, H ,O napHuHT mapuman 6ocumyu moc pasminaa 0,116;
0,484; 0 200 Ba 0 200 arm ra Teur. lllynapra kypa: a) peakKUMSHUHT
MyBO3aHaT KOHCTaHTacH (K) HM aHMKJIaHT; ©) MyBO3aHaT XoJsataa
15 monp CO, 15 monbs H,O Ba 65,16 mons CO, 6unadH MyBO3aHaTAa
BynraH BOIOPOA KaHYa MOATA TEHTr?

13. 1 mons CO, 1 moms H,0, 1 mone H, Ba 1 mons CO, nan nbo-
paT ra3 apajalumacuia KyMuaaru peakuus doprad:
CO+H,02 CO,+H,
MysBo3aHar xonatna CO HuHr mukmgopu 0,16 monra TeHr 6yaraH.
PeakLIMSSHUHT MyBO3aHAT KOHCTAHTACH K, H1 aHMKJIaHT.

14. 1 MoJb a30T Ba 3 MOJIb BONOPOJ apajalumacy OwiaH Kyiuaarm
peaklusa YTKa3WJIrax:

N, +3H,2 2NH,

10,13-105 H/m? 6ocumaary MyBo3aHat xonataa 0,5 mons NH, xocun
oyiaraH. KF HY aHMKIaHr. Xaxm xucobuna NH, aMmmuak apajaaiiMaHi
Heya OM3MHMU TalUKWI Kuianu?

15. 4,9 mons HCI Ba 5,1 mMons O, onunu6, 480 °C Temmneparypazia
peakuus YTKasuiraH:

4HCl+ 0,2 2H,0 + 2Cl,

MyBo3aHart Xonataa 6ocum 723 MM cUMOD yCcTyHMra TeHI Oy/raH.
Osunrad HCl HuHr 76%u peakuuara Kupuiirad. PeaklMsIHUHT MyBO-
3aHaT KOHCTaHTacH K Hit aHMKJIaHT.
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16. 0,5N,+ 0,2 NO, peakunsuunr K sa K nun anukianr. NO,
HUHT auccoumnaHuiu aapaxacu o = 0,533, 6ocumu 5,40-10% Ila ra
TEHT.

17. 767 K temneparypa Ba 9,899 10% ITa bocumaa asor (IV) okeun
NO, Kyiunary peakuns OVitnua DIMCCOLIMIAHTaH:

2NO,2 2NO + 0,

[HyHra MyBohHK:

a) peakunsinuur K Ba K HU aHUK/IAHT,

6) wy temneparypara NO, 80% nuccounnanuiu yuyH 60cuM KaH-
yara TeHr 6yauLIn Kepak?

18. PCI, kyiumaruya AuccolMIaHanu:
PClse2 PCIL+CL)

500 K Ba | atm BGocumaa | 1 myBo3aHartaard apaiamma 3,133 r ra
TEHT. O Ba {\; HM AHWUKJIAHT.

19. 1 mons CO Ba | monps gan Cl, naH nbopat ra3 apajaliMacu
550 °C Ba 1 arM a peakuusira KHpHLUraH:

CO +CI, 2 COcCl,

Mysosanar xonataa 0,2 mons COCI, Xocnn GyiiraH. KP Ba K Hu
aHUMKJIAHT.

20. 2500 K Temneparypana Ba 1 arm 6ocumaa cyB Oyru 4,20% amc-
counnanras: 2H,02 2H, + O,
Kp HU aHMKJIAHT.

21. Yrnepon CO, 6uian Kyiuaaruia peakiusra KMpHIUTaH:
C+CO0,22C0

Myso3sanat xonatna 7=900 K Ba p=1 arm 1a ra3 apajaiimacu
CO monb xucobuna 35,28% Hu rawkwi Kuwirad. K HU aHUKIAHT Ba
10 atm Hocumaa myBosaHataa KaHua ¢ous CO oynann?

22. 30 °C Temneparypana 5 OJC12<_ 50, + Cl, peakuMsHUHT
K =2,9-107 ra Tenr. 30 °C Ba 0,5 at™ 1a 30!(312 HIHT IMCCOLIIAHHLL
AapaxacH o HN aHMKJIaHT.

23. Ddupnanuil peakuusicu:

C,H.,OH + CH,COOH & CH,COOC,H, + H,0

K = 3.3 ra TeHr. Arap peakiiig yuyH | M01b criupT Ba | MOIB KuC-
ot oMMHca, KaHua 3up XocH oynaau? '
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24. 500 K Temmnepartypana
PCl, + Cl, 2 PCI,

peakuuguuur K = 2,961-10° (H/m)™' ra Ttenr. Ymymuit Gocum
8.201-10% H/m? g)"rnrauna 500 K na auccoumnaHMil gapaxacu KaHvara
TEeHr?

25. 20% CO Ba 80% H,0 apanamma onu6, 800 K temmneparypara-
4ya MCHTWITAH:

CO+H,02 CO,+H,

peaKmmHHHF_KP=4,12 ra TeHr. MyBo3aHaT X0JiaT/ia apajallimMa TapKu-

6uHM Ba 1 Kr cyB OyFM OJMHraHma KaHya BOAODPOA XOCHJI OYIMLINHY
AHHKJIAHT?

26. 375 K Temneparypana
SO, +CL & SO,Cl,
peakuusini K =9,27 O, Ba Cl, nan 1 kmosnb/m* omunranna SO,Cl,
HMHT MYBO3aHaT KOHLEHTPALUMACHHH aHUKJIAHT.
27. 445 K temnepartypana
H,+J,22H]

PeaKUMsHMHT K = 50 ra Tenr. 1,27 r ¥on Ba 0,02 r Bomopon onub
445 K rava McHMTHITaH, MyBO3aHAT XOJlaTja apajaliMa Xaxmu 1 Jra
TeHr 6ynran. Kanua mone HJ xocun 6ynuiimHy Ba ra3 apajauimaniap-
HWHT MYBO3aHAT napluvan 60CUMIIADUHMA aHUKJTaHT.

28. 1400 K Ttemnepatypana
C+ 2H20<__" CO, +2H,

peakumsAHuHT K = 0,78. Ymymuit 6ocumu | atm GyaraH MyBo3aHaTaarH
ra3 apajlalUMaCHHWHT TAPKUOMHYU aHUKJIAHT.

29. IMapuuan 6ocumnapu at™ 6unad udonanaHraH Kyimunard peak-
M

2CuCl + H, 2 2Cu + 2HCI

K =2,1 ra tenr. Peakims Gonuianmiias onauH ras dasa 0,1 mons H,
Ba 0,02 mone HCI man nbopar 6yirad. MyBo3aHaT xoataa yMmyMHit 60-
cuM | atv TeHr 6yiraH. Heua rpamm Muc Xocun 6YnratJIMrTMHNA aHHUK-
JIQHT.

30. 400 °C Ba 10,13-10° H/m? 6ocuMaa aMMHUaKHUHT JUCCOLIMIAHHLL
JapaxacH (. Ba MyBO3aHAT apajalimana XaxmHu ¢ous 6uiaH, aMMHaK-
HHHI MUKIOPHHHK aHUKJIAHT.

440 °C 1a peakLMSHUHT MyBO3aHaT KOHCTaHTacH Kp=78.59- 10° H/m?
ra TeHr.
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31. 727 K 1emneparypana

250, + 0,& 280,

peakumsinHr K = 3,417-10° (H/MI)' ra TeHr.

Kangaun 6OCHM ocrnaa SO, HuHr auccoumnanuuim 20% ra TeHr
oynanu? SO, HMHT HHCCOLIPmaHHLLIHHH 5% rauya KaMaTHUPHUIL YUYH
KaHya Gocum Kepak 6yaanu?

32. CO, + C 2 2CO peakuMsiHMHI MyBO3aHAT KOHCTaHTa K, nu
KyHMIarm peakimsuiap MyBO3aHaT KOHCTAHTACH OPKAJIM aHHMKJIAHT.

@ + 0 HEOr N Kp_,;
2CO+0,22C0;,:

33. 1500 K ga cyB OyFuHM KyHuaarv peakuus 6yinuda
H,0 ()2 H,+0,5 0,
auccoumnnanui gapaxacy o= 2,21-10 ra tenr. CO, HMHT LIy Temriepa-
Typajla Kyiuaary peakuusi oyitnya
C0,2C0+0,50,

nauccountanmiu gapaxacu o = 4,8-107 ra tenr. Ly Temneparypana
Kyiuaary peakunsiHUHT MyBO3aHAaT KOHCTAHTacH K, HM aHMKJIaHT.

CO + H,0 (r) & CO, + H,

p]

34. Témkuu—llIBapuman ycynuaan cdomnnaranud, ras gasacuaa,
800°K Ba 1,033.10° I'la na Gopaérran

2CH.CH, @ CH(CH,)+CH,

PEAKUMSIHMHT AG HYM aHMKJIAW OpKann K, HUHI KHAMaTHHHU, MyBO3a-
HAT XOJIaTIaru MoJib HUCOMI ucbonacpmaﬂ apasnalma TapKMOHHH aHHK-
JIQHT.
M,=0,3597; M, =0,1574-10%;
H,CH,) = 160;

C{C

Eﬁ(C H,(CH,)) =5,02 +653,76-10°-T;
(C

P

(=]

ﬁ) 3390+D48610”T
35. AH%g . =34,21 kan/monb- rpan, AHyg ey =-20236 kan/mons- rpa.
AHJse = 0. ASypgc,n, = 54,85 Kan/monb - rpan, ASyg=1,361

KaJsl/MOJIb: rpam, AS?93H1=31,21 Kain/monb- rpaa. Ly masaymoTiaapiaaH

donananud, 298 K na Kyiunaary peakUMsiHMHI MyBO3aHAT KOHCTAHTA-
cu Kp HW aHUKJIaHT.

2C+3H,2 C,H,
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36. 7=1000 K ma CO + H,0 2 CO, + H, peakuusiHuur myBo3aHar
KoucTanTacu K ny annkiadr. Kyitunaru Mawsaymotiapaan ¢oiinana-
HUHT: AH J co,= -91052 xam/moms; AH o= -26416 Kan/Mons;
AH s 11,0=—57799 Kan/Monb; AHygy, =0; ASygco, =51,06 Kas/Mob- rpax;
AH gy, = 31,211 Kan/monb- rpal; ASggco= 47,301 Kan/mons - rpax;
AS s 1,0 = 45,100 Kan/rpan: Mob.

AC = 1,72 xan/monb- rpan.

37. NiS (x) + H,O02 NiO (r) + H S (2) peakumsHuHr 600 K naru

K HHM aHMKJIAHT.
Kﬁi‘unam MawIyMOTJIapaaH (boﬁna.naHHHr

Ne | Momma | AHj, AH Y% VCCHKIMK CHFUMMU,

KKajn/Monb | Kan/Monb-rpan KaJs/MOJTh - rpan
C = @(7) TeHrnama
KoathduLneHTIapH

a b-10° c-10°
L. NiO 58,4 0,22 13,69 0,83 -2.91
2 H,S 4815 49,15 7,10 3,25 -
3. NiS -18,6 13,4 9,28 3,40 =
4. | H,O (r) | -57,798 45,166 7,20 2,70 =
5. | HO (C)| -58,217 26,716 = = —

38. 400 K ma PbSO, 2 PbO + SO, (r) peakimstauHr K, HU aHUK-
naxT. Kyftunarn mManmymotinapnad GoinasaHuHT:

AH poso, = —219500 Kan/Monb; AH yg o =—52070 Ka1/MoJB;

AH;J%SOJ_ ~54450 xan/Monb; ASgg puso, = 35,2 Kan/MOJb - rpal;

AS3s o= 16,6 Xan/Momb-Tpan; AS%s o, = 61,24 Kan/mors- rpax.

400 K ma xucobnawr yayn TemkuH—IlIBapiuman ycynu 6unaH Xu-

cobnamr yuyn: M;=0,0392; M, =0,030-10% M,=0,0364-10.
C, (PbSO,) = 45 ,86 + 129, 70 10T ;

C (PbO) =37,87 +27,70- 10T ;
Cp (SO,)=57,32+26,86-10°T .

39. CO, +CO + H,0 + H, + O, cucremacuna Kyituaars peaxiusuiap
Bopanu:
1) CO+0,5 0,=CO,;
2) H,+0,5 O,=H,0;
3) CO,+H,=C0 + H,0.
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By peakuHsIapHHHT MYBO3aHAT KOHCTAHTACH:

K Pco, . PHION _ PcoPuyo ,
= 0,5°? 2 0.5 T 5 &
Pco Po, Puy Po), Pcoy Py

K, =7,33-105; K,=394. 10-%,
K, HY aHHMKJIaHT.

Macananapuunr xaso0uapu

1. CH,COOH=C, H ;OH = | moimp; CH,COCH, = | mosb. 2. Xammacu
6up xun — 25%; K =K = 1,0. 3. 30, 083 4. CO,=H, — 24%; CO — 16%;
H,O — 36%. 5. 0 00903 0,488 mone, %. 6. 72,35-1073. 7. 0,2.
8. 34,9%, moib. 9. 2,59-10- 2 (H/m?)"'. 10. 2,8. 11. 7,9-10-%, 12. 1,4; 8,84.
13. 27.56. 14. 3.44-10°Y%; 14,3%. 15. 3,92-10-° H/m2. 16. 0,932; 0,0352.
17. 0,365; 3,768 moas/M*; 0,632-10% ITa. 18. 0,617; 0,615. 19. 0,563; 38.
20.4,11-10-5. 21. 0,1923; 12,9%. 22. 0,234. 23. 0,661. 24. -2. 25. CO —
1,49%; H,0 — 59,85%; CO — 37,05%; H, — 1,68%. 26. 0,721.
27.9.314.10% 418,7; 23,95; 14,1 mm Hg. 28. 48,49; 24,25; 27,25% ,M0b.
29. 0,933 r. 30. 0,9255; 3,86 momnb,%. 31. 51,54-10° H/M?%; 43,34-10° H/Mm2
R =K K.33 0,31, 34.°52518;" C Ho =G H P = 62,17;
CH, cf’H ~6'1783735. 5,98-105. 36. 5,93. 10°. 37. 1.337. 38. 4,07-10-*.
39 s 37,
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@ DpHTMAJApP TYPJApH Ba KOHICHTpPaNUs

Bup (éxu OHMp KaHya) MoAnaHWHI Ooluka OMp (€KMW OUp KaHya)
MOAANap MYMAA TEKUC TAapKAIMILMAAH XOCH OYIraH cucreMara apumaa
neWnnany. SpuTManapHUHr 3HT aXxaMHUST/IM XOCCAaCH YJIapHHUHT TapKHOH
KaHIaW MoJliaiap/laH Ba KaHyagaH Ubopar SKaHIUTHUAKD.

Bapya aputmanap y3uaaH 3J1eKTp OKMMUHM YTKa3UIIUTa KYpa HKKH
cuHbra OyuHanK: anexmpoaum Ba Hoanexkmpoaumaap. HosnekrpoauT aput-
Masiapra KYTpoK Y3uaH 3JIEKTp OKUMMHM YTKa3Malaurad opraHuk Mojl-
Aajap IpUTMacH KUpanu. DJEKTPOJIUT IpUTMaiap y3jiapuiaaH 3JIeKTp
OKMMHHH SIXLUM YTKa3aau Ba Oy XM apuTMasnapra K1cjioTa, acoc, KyrnruHa
TY3/1ap 3pUTMACH Ba TY3JapHUHT CYIOK 3pUTMacH KMpaau. DpuTManap
9PMTYBYM Ba 3pYBYM (EKM 3puraH) MOJJafaH TAlLKWJI TOraiu. Dpull
Xapa€HW/a 3 arperat XoJlaTHHM cakjiab KosiraH Mojiia 11apTjiv paBulLia
apumyeuu 6ynu6 XxucobnaHanu.

Onouii 1WapouTna KaTtTHK XoJsima 6yynub (MacanaH, Ty3, METal,
METallsl OKCUIUIapH), YIapHUHT apajlaliMacKH KU3OUpUIING, CYIOKTIHKKA
alNaHTUPWIraHAa Xocun 6YIraH spuTMa siHa coByTMIraHaa OMpHHYH
HaBbaT/a KpHUCTaUIaHTaH (EKM uyKMara TyluraH) moana apyeuu 6yiuo
XucobnaHany.

OpHTMaNapHUHT Xoccalapy YHH XOCHUJT KWITAH MOIIaJIApHUHT (3pYyB-
Y¥ Ba 3PUTYBYM) TabMaTH Ba MUKIOpUra GOFIMK.

OpUTMaap Tapkubu KoHleHTpalus Mdojacy opKalu KypcaTua-
I1. DPUTMA EKM SPUTYBUMHUHT MabJlyM Macca MUKIOPH EKH XaXKMHa
SpUraH Mojna MHKAOpWra xowuyewmpayus pevivnann. KoHueHTpauus
MKKH XWJ1 ycyn 6uiaH — macca Ba xaxem yndamuaa ndonanaHanau. KoH-
LIEeHTpaL1s O1p HboaaNaHULL yCyIMIaH MKKUHYHM yCcyJira yTUIIN Kepak
Bysica, y Xonna SpuTMaHUHT 3UYIUrK (d) MabIyM OVAMIIN 1apT. DpUT-
Ma 3UYNMIH d=m/V ra TeHr. XaxM ycynuaa mousp (c¢) Ba HopMai (H)
KOHUEHTpauus 6yaub, macca ycynuna ¢ous (%), mossinb (m) Ba MOib
HUCOMH (N) KoHUeHTpalMsl MdoaaTapy MaBX Y.

Moasp konyenmpayus — 1 nwrp (J1) 3pUTMaza 3pUraH MOIIAHUHT
MOJJIapHU COHMIa TeHr. Hopman konyenmpayus — | JUTp 3pUTMala SpH-
FaH MOIIaHWHI rpaMM-3KBUBaleHT coHura TeHr (CH cucremacuiaa
Kr/M?). @ous (%) kornuyenmpayus — 100 rpaMM 3pUTMaza 3pUraH Moi-
LaHWHT TpaMM coHJiapura TeHr. Moasns konuernmpayus — 1000 rpamMm
SPHTYBYH/A SpUTaH MOAAAHWHI MOJUIAD COHMUIA TEHT.
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MUK KMMETA KYITUHYa Moab nucbamu (napLyan Mojib KUCMK) udo-
nacuaaH GounanaHunand. Arap n,, n,, n, .., n nap 1, 2, 3, .., i
MOIIATAPHUHT 9PUTMA/IATHY MOJTb COHJIapH Byca, i-KOMITOHEHTHHHIE MOJ1b
Hucbatn

N, === (5.1.)

ra TeHr oyaaau.
MacanaH, A Ba B monnanapnaH ubopar 6yaraH sapyr™manard A Moa-
NaHWHT MoNb HUcOaTu N, ra TeHr, sibHU

n,
nytng '’

A=

B MOJUTaHWHT MOJib HHcOaTH N, KyiHaarura TeHr:

np
ny+ng’

=
|

n — MOJIaJIJapHUHI YMYMHUI MOJIb cOHapH. JloumMo

SN, =n=l... (5.2).

Arap N/ =100N, 6ysica, monb ou3s 6ynamu. Bynman N/ = —F—_”—”*- 100

Ba pous udonacuna ¥ N, =100 6ynanu.

Cyrontupuiran spurManap xoccacu. Cys Oyru.
Byraanum xapaénu Ba Oyr Typiapu

CyloKJIMK WuYM/[a Ba lo3acuia XOoMnalliraH MoJeKylanap KMHETHK
(xapakaT) 2Heprusicu xXuxaruaaH oup-orpuaan gapk Kunaau. CyrokiaukK
MYKapucuia Xap Kaicu Mosiekyia xap ToMoHaaH OollKa MosieKyjianap
OunaH 6Up Tekucaa YpairaHjaury cababiiv yJIapHUHT KUHETHK 3HEPrus-
cu 0 ra TeHr oyaaau. KO3ana xoiiawrad Moiekyiaiap ¢gakar 6up To-
MOH/IaH — CYIOKJIMK TOMOHMIAH YpanraHy cababiu ynap MabiyM KHHE-
THUK 3Heprusra araaupiap. Cylok/IMK UCUTHITaHaa MoJieKynanap Xapaka-
TH Te3NalllaJy Ba KWUHETHK DHEpPrusicy XaMm olUau Ba HaTHXana, CyloK-
JIMK 103acHaH MOJIeKYianap CYIOKJIMKHU KOJIAUPHO XaBora YMKaaH, SbHU
OyrnaHaay. MosekynanapHuHr 6yHaai 6Mp ToMoH1aMa Xapakaty (Oyria-
HHUL) AaBOMMAA XOCHJ1 BYAraH OyF mydunmazan OYF AeANNaIH.

ByrnaHuil xapa€Hu 1aBOM 3TUIUM OMIaH XaBojaru OyF1aHraH Mose-
KyJlaJJapHUHT COHM K¥nast 6opanu Ba ylapHUHT OUMp-0Mpu OunaH TYKHa-
WIWLIM KYTIasiiyd Ba WIMIL 1eBOpUTra, CYIOKJIMK 103acura YpUauiiY HaTH -
JKacua KMHETHK SHEPIrUsCcH KaMasiiy Xamjla yaap CYIOKJIMKKa aiylaHaau
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(koHAeHcaTaHanH). bopa-6opa Oy HKKH TOMOHJIH XapakaT Teanury bapa-
Bapaallaay, AbHU OYFIaHYBYM Ba CYIOKJIaHTaH MOJIEKYJ1ajlap COHM TEHT-
nawaan. MysosaHar Kapop Tonaau. by Bakraa xocuin 6ysiran 6yrra myiun-
2aH OyrF AcHuIanu.
CyYBHHHI OXMPrH TOMYMCH XaM ByFnaHraHaaH (Tyna OyriaHraHaaH)
. CVHT Xocun BynraH OyF myuunean kypyx 0yr nenanm.

@ Payas Konynu

Arap O6up-OMpuaa 4eKCU3 3puraH CyIOKIUMKAaH ubopaT 3pUTMa
6ynca Ba p,, py — MOLAANADHMHT TO3a XoJjAaru TYWHMHraH 6yF 6oCH-
MM, Xamna p,, p, — LIy TemIepatypajard MaHa Iy MOJUIaJIaDHMHT
3pUTMa ycTUOark TyWuHran Oyr Oocumu OViica, y Xojiia AOMMO
pi. > p, 6ynanu. Bynna Ap, = p{ — p, éxu Ap, = p; — p, 6yF BOCUMHU-
HMHT Kamaiuiu Ba (p° — p)/p° 6yF BOCUMUHMUHTI HUCOMIT KaMakiUILIK
nerunany.

Payab KoHynuea MyBOhUK OUPMHYM MoamaHUHT OYF GOCHUMHHUHT
HUCOMH KaMalHILY 3pUTMalard MKKMHYM MOJAJAHUHT MOJb HMcOaTHUra

TEHT, TbHU
Pt"_om =N, Ba )‘5’;‘_0[)2 = N, (5.3.)
2 P
Arap N, + N, = | TeHr 3KaHJIUIMHU XMcobra omcak:
1 = ﬁl"‘ = 1 — N 3
P :
P1=NJP? Ba D, =N2P?‘ (54.)

(5.3) Ba (5.4) TeHrnamanap Paynb KOHYHMHMHI MaTeMaTHK M(O-
nacu 6116, by KoHyHra 6YiicyHraH spurmanap udeaa spummanap ned
aTanagu.

OPUTMAHUHT YMYMHI GOCUMM p TEHT.

p=Npl +Nypj = py + N, (p - p3). (55)

Arap 3pyBYM MoJla ydyBYaH 6yimaca (S’bHM KaTTHK MO
6ynca), y Xona spuTMaHUHT 6YF 60CUMM 3PUTYBUMHUHT 3DUTMA YCTH-
naru Oyr 6ocumu (p,) ra TeHr 6ynanu.

SpUTMalap yTa CYIONTUPWIraH 6Yica, SpyBUMHUHI MOJIb COHMHH
(n,) 3PUTYBYMHUHT MONb COHMTa (n,) HUCOGaTHHM Xucobra osiMaca Xam
Oynanu, sibHM 1, + n,=n, 1e6 Kabyn KUIMHaIH.

[yHra kypa,

0
—_— I — = — "2 — -’1-2- 5-6-
Plu pf" Nz nm-+n, G n 2 ( )
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by epia,

n = ﬁ—‘l; n, = -8 (5.7)
GyHna, g — PUTYBYM MUKIODM,
g, — PPUraH MOZJIa MUKIOPH.

DpuUTMaga 2pUraH  MOJIAHWHI MOJEKYNsip Maccacu Kyhuaaru
TeHrnamMa dbyiya aHHKJaHalIu:

'}‘M (1]
M =§‘r"§—5- (5.8)

DpUTMAIAPHUHT MY3JAll TEMOEpaTypacH

DpUTMa J0MMO TO3a IpUTYBYMra HucOaTaH ract Temreparypana
My3JIalan. DpUTMalapHUHT My3Jlall TeMIeparypajlapuHHUHT rnacaiMiumn
— AT u1y spuTMana 3puraH Mojjla KOHLEHTpauusicura (m) TVFpH 1po-
MOPUHOHAIANUD, SIbHH:

AT, = E-m, (5.9.)

Oy epna, A7,, = 7° - T ra TeHr,
OyHma: 70 — To3a 3pUTYBYMHUHI My3/all TeMIlepaTrypacH,
T — spUTMaHUHT My3Jall TeMIlepaTypacH,
1 — 3pUraH MOLAAHHUHI MOJIA/Ib KOHLICHTPALIUSCH,
E — nporopuuoHamnuk KoddDGHUHEHTH €KW KPUOCKONUK
doumutinuk.

Arap m = | ra teHr 6ynca, E = AT, 6ynanu. [lemak, E — KUiAMaTH
| MONSIIb SPUTMAHUHT MYy3/lalll TEMIEPaTYPACHHUHT MacaiMIlIWra TeHr.
E xuitmaT (akat 3puUTYBYMHMHI TabuaTH, xoccacura 60FIUK 6Yu0,
IpuéTraH Mozua tabuarvra DOFIMK 3Mac. Xap KaWcu 3pUTYBUMHMHT
E KpiiMaTy 10UMO TYpJIM KMiiMaTnapra ara. Typjid 3puTyBUMIIap Y4YYyH
E HUHT KMiiMaTH MabJiyMOoTHOManapaa 6epuiraH.

Arapna G rpaMm 2pUTYBYMIA g rpaMM Moja spuraH 6yica, Mo-
JISUTb KOHLIEHTpaLMs (m) Kyriuaarnya 6ynaau:

21000

m=85. (5.10)

M, — 3pyBYUMHUHI MOJIEKYJISIP MACCACH.
(5.10.)TeHrnamanu (5.9.) TeHrnamara KyHcak:

E-g-1000
AT =—I§-2—_5—, (5.11)
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LyHra ky¥pa (r-c™.cex. ¥a4oB cHereMacuaa) (S.11) reHriamanat:

E-g-1000
M, = TG (S22
CH VimioB cucTemMacuaa
E-g
JemaKk, YeKCU3 CYIONTHPWITaH 3pUTManapaa 3puraH MOALAHWUHT
MonekyJisp Maccacu (5.11.) TeHriama acocuaa aHMKaHanu. Ly cabad-
JIX MOAJANIAPHUHT MOJIEKYASIP MaCCaCUHM 3PUTMaHUHT My3/all Temrie-
paTypacHMHUHI MNacaMMllM OpPKalM aHUKJALL YCYJIWU KPUOCKONUK YVCyA
nelunanm.

M= (5.13)

(5.5 DpuTManapHunr KalHal TeMnepaTypac

SpuUTMazap TO3a 3PUTYBUMra HUcOaTaH IOKOPH TeMreparypana Kaii-
HaliaM. DpUTMATaDHUHT KaKHall TeMIIepaTypacy 3pUTMa KOHLIEHTpa-
umsich optib GopraH capu K¥Tapunub Gopanu. Arap, 7, — To3a 3pH-
TYBUWHUHT, T — BSpUTMaHMHI KaifHall TemIeparypacu Oyica,
AT=T-T; AT — 3pUTMaHWHT KaiHall TeMIlepaTypacMHy KyTapuiniuy
neiunany. AT KOHUEeHTpaLuscH 6uiaH KyWuaarmya OoFIaHraH:

AT=Km, (5.14)

GyHna, K — nponopuMoHaIMK KoabdULIMEeHTH 6Ynub, a6yauocko-
nuK Kokcmawma (AOUMUUIKK) Oelunanu. DpUTMaAHUHT KaliHall TeM-
NepaTypacuHU yiuall OpKai¥ 3pUraH MONJAHWHI MOJIEKYJIsIp Macca-
CHHM aHWKJIall MYMKWH. MoJiekynap mMaccaHy OyHmai aHUKJall ycy-
JUra 20yauockonuk ycyn neWwiand. DpuMraH MOAAAHMHT MOJIEKYJIAP
Maccacu KyMuiary TeHrjiaMa acocuia aHMKJaHa[au:

_ K-g:1000
M, =G - (5.15.)
CH ynyoBu Gupiuruaa:
= &
My =Gt (5.16)

Oy epaa g, G — apyBYM Ba IPUTYBYMHMHT MUKIOPJIAPU.

DpyBYAHJIMK

T'aznapuune cyioxauxaapda spuwu.

[asnap cyioknnkiapaa MabiyM MHMKIOPAA SpUALW Ba Gy 3pyBYaH-
JIMK Ta3HWHI XMJIMra, 3pUTYBYWIa, TeMneparypa Ba rapliyail 60cuM-
ra BOFNUK.

\
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[Tact GocuMaa rasiapHUHT SPYBUAHAUIAHYM NaplmMan 6ocumra 6oF-
Aukinry Fenpy KoHyhn 6yinda udonanananm:

N,=kp,,, (5.17.)

Oy epna: N, — cylOK/IMKIA IpUTaH Fa3HUHT MOJIb HUCOATH;
p — HpPUTMa yCTWIAry rasHuHr (napuman) 6ocumu;
k — I'eHpy KOHCTaHTacH.

Py KMUMATH YHWHI rasgard KOHLUEHTPALMACUra MpOTopLMOHA
(MyraHocu6) 6yaranauruaan (5.17.) TeHrmamMaHM KyWuaaruua €3ui
MYMKHH:

Ba. k| =P (5.176).

rai

I

{thnx =k - Nl:u

Arap ras koHueHtpauuscuH¥ C | nuUTp 3puUTMana rpammJiapiaa
upona sruica, (5.17.) reHrnaMaHu Kyiuamaruya €3yl MYMKHUH:

C=kp. (5.18)

by KoHYH dakaT KMuuk 6ocuMIartHa y3 KyduHM cakjiaiau. Amai-
na (5.17.) teHrnamamard 3pyBYaHIMKHM Monb Hucbar (N) Gunax
sMac, basiku 1 nuTp 3puT™Mana 3puraH ras xaxmu (V) Oupauruoa
ndonanawt Kadbyn KunuHrad Ba [eHpM KOHYHW KyHHaarvya €3ujiaim:

Vr = kb -y, (5.19)

Oynna, V, — T temnepaTypajard 3pMraH ra3 XaxmH.
[aznapHUHr 9pyBYAHIUIMHM aHMUKJIALIZA PYBYAHIMK Ko3hdu-
uueHTH (/) gan doinananuianoy Ba y Kyiuaardra TeHr :

1=k -2, (5.20)
I Mabnym Temneparypana 6up XakM 3pUTMaja KaHuya XaKM Ta3 3pHraH-
JIMTHHY KypcaTajiu.

Mnean Ba Kyunu MuKIOpAa CYIONTUPUATAH Meas 3pUTMaiapia ras-
JApHUHT 3pyBYaHaMrK Documra 6oFIMK amac. Maean spurmaiapia ras-
JJADHUHT 3pyBYaHNAMIK Payiib KOHYHUra Kypa aHMKJIaHHIIA MYMKWH,
STbHU:

N,=£

[

P (5.21.)

OyHna: N, — spurmanary raz KUCMHM;
P, — 2pUTMa OWIaH MyBO3aHaTa TypraH To3a FsHUHT OyF DoCKHMM;
P? — Wy Temrieparypaila CyIOKJaHraH rasHUHr TYHMHrad OyF
BOCHMMU.
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Arap ras unean rasnap KoHyHura 6yicyHauu, ieb dapas KuimHca,
['eit-Jlioccak KOHyHMra GUHOAH:

V.. . T
-P_j‘;:Tlu Ba —{-‘;— T 2786 (5.22).

1,013-10° H/mM? napuman 6ocuMm, HopMan Temrnieparypa 273 K na
IpHIaH TasHUHI XaXMH adcopbuus (lomuauwt) rodgppuuyuenmu (k)
acvunany. (5.22.) teHmiamaga ¥, — 273,16 K na 3puUTYBYUMHMHT
XaXM Oupauruaa spuraH ra3 Xaxkmu (V, = k_ -p,); Kk, — rasHMHr
IOTHAUII KO3DDULUHEHTH.

l'asnap spuranna MccukIuMk axpanaan. Ly cadabnu Jle-1llarenbe
NPpUHUMNKHra MyBOQHUK TeMreparypa OpTUIUM OMlaH dpyBUYaHIMK Ka-

Masiiy, SBHHU ‘j# < 0. By 6ornanmiu Kyiugaruuya vdonaiaHanm:
dinN | _ AH, 5
( 4T )p = Tk (5.23)

Oy epaa, AH, — rasHUHT NapLMa pUILl HCCUKIUTH. Arap Oy TeHria-
Ma 7, — T, opaluFuia MHTerpayiaHca:

T;
InN = [A% 47, (5.24.)
7, RT

AH, temneparypara OoFIUK GyiMaca, sibHU TYpFYH coH aeb cdapa3s
KMIIMHCca, y Xonina

N, _ AH,(T;-T) 525
Nl R’T‘Tz 2 ( 4 .)

Oyhna, N,, N, — moc pasuuiga T, Ba 7, TeMreparypajard 3pyByaH-
JIUK. Mo;manapnnnr upean :—)pysqaunnm 3pUTYBYM TabuaTura OOF-
MK aMac. [llpenep TeHmamacu 6yitnya uaean 3pyBYaHIMKHU XHUCOD-

Jlalll MyMKMH:

In—=2

AH. (T T)aongl) (526)

InN, = R

[pesep TeHMIaMacMHW KaTTHK MONANapHUHI CYIOKJIMKAA PH-
LIMra XaMm Ky/aiaul MyMKHMH.

@ Macananap eunm HamyHACH

1. Temneparypa 298 K na 10% iu CaCl, 3pUTMaCMHUHI 3UWIUTH
1,22 r/cM? ra TeHr. DpUT™Ma TapKUOHHMU MOJ'lb HUcbatu (N), Molsiib
(m), monsap (C), Hopman (H) KoHUeHTpauusiapu opkaiu mudona-
JIaHT.
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Ewwu. a) a)puTMaHWUHT MOJIb HMCOaTH — N, = n, /S n, ra TEHT.

KonuenrpaunsaHuHr 6up udonacunan 6ouika udonanapura Yrui-
ramja aspaj dpUTMaHUHI rpamMM (g) Ba Mojib coHM (n) GunaH udo-

nasadral TapkMOMHW aHUKJaW Kepak 6ynaam. ¢ 2 N ra yruuiaa

P £ - MOIOAHHUHT TPAMM MHKAODH

M~ MOMOAHMHI MOJEKY/IAP MaccacH

TeHraamMacuaaH GonaanaHuIanm.
My, =401 +2-3546=111,02 = 111,
Myo=2+16=18
10% apurmana 10 r CaCl, Ba 90 r cys Gop.
fea, = 10/111= 0,901 mone;
Ny, =90/18 =5 Monb.

Jlemak,
0,0901
NC:ICI; = m = 0,0’??
> N, =1 ra TeHr OyAraHIUruaaH,
Ny,0 =1-0,0177 = 0,9823
ra TEeHr;
©) MoJIStNb KOHLEeHTpauus (m):
0,0901 monp CaCl, — 90 r cysaa
m monb — 1000 r aa
~0,0911000 .
m= T 1;

B) MOJISID KOHLICHTPALIMSIHN aHUKJIall YuyH d = m/V TeHr1aMacu €p-
laMMIla Macca CcHUcTeMacuaaH XaxM cucreMacura yTHll Kepak,
AbHY 100 r spUTMa KaHYa XOKMHM MIUFOJ KMJAMILUMHW OMIMIL Kepak:

y=m-100 _g1967cm’,

Sd L2
nemak,
0,0901 monb CaCl, — 81,967 cm’ spurmana
¢ — 1000 cm’® spurmana,
YHAAH
_ 0,09011000

2 3 :
81967 1,099 cm” - MOJIb

r) HOpMaJl KOHLIEHTpalLMsi Kyiiuaarnya anuknanaam: CaCl, Tyauna
I Mosib 2 r-akB ra teur 6ynraHnurvaan: H=2-1,099 = 2,198.
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2. 298 K na 0,0177 moab Hucbartura TeHr 6ynran CaCl, HUHr cyppa-
Fil 9PUTMACHHMHE 3uuaury 1,22 r/em? ra TeHr. DpuTMa TapKubuHM
dous (%), Monanbs, MOAsip Ba HOPMaJl KOHLEHTpauusuliap 6Guian
ndonanaHr.

Evuww . Tapkubuit KUCMIapPHUHT MUKAOPHHHW MOJIL Ba rpamMm Guan
KyHuaarnya aHMKnal MyMKHH:

)00l B 5 (0893 = HO
Acact, Y450 My,0+H ey,
TCHIJIaMaNapHH €4MO, N, Ba My o aHUKIAW MyMKUH. CYHr g = nM
TeHrnaMacunad doinanaHud, apUTMaHMHT rpaMm OunaH udonaiaHrat
TaApKMOMHKM aHUKJIAll MYMKHUH;

0) (kynaipok ycyn). Tapkubui KucmiapaaH OUTTAaCMHWHI MOJIb
KUHAMaTUHU (7)) XoxylaraH KMiMaTia I0KOpuIard TeHraManapiaaH Ou-
popTacMHM K¥i1ab, MKKMHYMA MOJAAHWHT MOJIb MUKIOPHHW aHUKJIall
MYMKHUH. Papa3 KWIalWIuK, CyBHUHI Moib MUKIOpU 100 r spuTmana,

SIBHU ny o =100/18 = 5,5 Gynaan. Yuaa 0,0177 = ioscy;
MacCHIOaH:

TeHrJ1a-
HAcact, 14,0

= "H;ONL‘aCh = 0.0177'5,55 = OI

fleacl, = T Neo, | 09823
Ba
8caci, =0,1-111=1L1, g=5,55-18 = 100.
Monsnp KoHLEeHTpauus (m):
0,1 monb CaCl, — 100 r cysna
m —— 1000 r cyBna
m= -(%ﬁl—gg =il

Pousz xonuermpayusda (%):
SpUTMaHMHr Maccacu = 100 + 11,1 =111,1 r.

111,1 r spurmana — 11,1 r CaCl,
I0ir=—— %

_
EEs L

Mosnsip KoHUeHTpauusana (c):
OyHOa oJIAMH 3pUTMa XaXMHW aHUKJIaHaOM, SbHU:

el e 3
= =122 =91,005 c™m”.
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2 T e S R p—
e = P
. . 5

91,005 cm? spurmana —— 0,1 mons CaCl, 60p
1000 — C monsb CaCl, 6op

_0,1:100

= W = 1,098 MOJIb .

Hopman konueHTpauus (1) Kyifuaarnya XucooaaHamm:
H=2C=2-1,098 =2,196.

3. 298 K na 0,098 monsine koHueHtpauusiin CaCl, spurMaHuHr 3u4-
auru 1,22 r/em? ra TeHr. DpUTMaHUHT MOJbL HUcOaTH, hous, MoJIsp Ba
HOpPMaJl KOHLICHTpalusl uoganapuHu aHUKJIAHT.

Evuw. Macananu eunir yuyn CaCl, Ba CyBHUHI MUKAOPHHH MOJIb
Ba rpamMm oumsiaH udonanamn Kepak. Macana waprura kypa spurma 0,098
monb CaCl, sa 1000 r cysman mGopar. 1000 r cyBHMHT MUKIOPH

fy,o =1000/18=55,5monb, CaCl, Hu rpamm Ounan udoaaranran
MHUKIOPH N=g/m NaH Lc,oy, = nM =0,098-111 =10878 r [ M, =111].
Moas nucoamu (N):

L

” Mi,0 _ 55,5 =
Niyo = Myoticacr, 93,9+0,098 0,295

Ba

Neaer, =1=Ny,0 =1-0998=0,012.

Dous konuenmpauus (%):
sputma maccacu m= 1000 r cys + 108,78 r CaCl, = 1108,78.

Hemak,
1108,78 r spurmaga — 108,78 r CaCl, dop.
100 r spurmana — g
or _ 108,78:100 _
8% =Tioz7g ~ 19

Moxmp KoHuenmpauua: ONAWH SPpHUTMa XaKMH aHHKJTaHaIH:

X : _m _ 110878 _ gne & ~nyd
d=m/Vpau V = == =908,8 c™m”.

Jlemax,

908,8 cm® apurmana — 0,098 monb CaCl, Gop
1000 cm? spurmana — ¢ monb CaCl, Gop

0.098-1000 _ | 978 mons .

d=m/V pau ¢ = 3083

Hopman konuenmpauus: n=2c=2-1,078 =2,156.
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4. 15 °C na 2,31 Monb/n Monsip KoHuUeHTpauusuin H,SO, HuHr 31y-
auri 1,145 r/cM® ra TeHr. SpUTMa TapKUOMHM HOpMaJl, MOb HUCOaTH,

Mosiib, 013 KOHUEHTpalLWsUapaa ndonanamr.

Fuuuw. DpUTMa TapKHOMHKM rpamMMm (g) Ba MOJIb COHM (n) naru
MUKAOPJIAPUHH aHUKIIAHMK3. OputMa Maccacu: m = Vd = 1000-1,145 =
= 1145 1. gy,s0,=nM=2,31-98=22638 1;8),,0=1145-226,38 =918,2 1.

Myys0, = 2,31 Monb/n; nyo=918,2/18 = 51,0 monb/n.
Moas nucéamu (N):

L )
Nygyso, = 2314510 0,043;

Ny,o = 1-0,043 = 0,957

Monsas konyermpayusda (m):

918,2 r cyBsna
1000 ma aca

2,31 mons H,SO, 6op
m

_ 2311000 _
= ——9-l-g~:j-—- - 2,52 5

Dous konyenmpayusoa (%):

1145 r spurmana
100 ma aca

_ 226,38:1000 _
% = T45_ = 19,77% .

226,38 rp. H,SO, 60p
%

Hopman xonuenmpayusda (1):
H=2c=2-231 =4,62.

3. 100 °C na 5% mu waxkapuunr C,H,,0,, cysnarn spuTMacuia
SPUTMAHUHT OYF 6OCUMHHM Ba MOJIb HUCOATMHM aHMKJ1aHT. LIlakapHUHT

MoJb Maccach M = 342,31 ra TeHr.
Ewuw. 5% nu 1akap apurMacuHUHT 6yF 6ocumu (5.4.) TeHiaMa-
AaH GoipanaHud aHUKIaHAIU:
p=N,p =p/(1-N,) Ba p, =
100 °C na pf CYBHUHT OYF 6ocumu 760 MM. cMMOO ycTyHHIa TEHT.
N, KaHIHUHT MoJib Hucbaty (5.1.) TeHmIaMacura MyBo(dMK aHMKJIaHa-

P?‘PP(I—Nz)'

on:
2 5
Ny=—Ma __3823 __ (0028 ma
BiTHE - 5,05
MM, 3423718
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Py = B~ Ny = 760-760.00028= 75787 v.cum.yer.= 257 = 091 Satm.

Illakap yuyBuaH Mojla GYyIMaraHjavry ydyH p, — KaHAHMHI aMac,
apuUTMaHuHr Byr 6ocUMHK OYnanu.

6. MeTui XJI0pMIL 3pUTMacH yetuiary TyidnHrad oyr 6ocumu 273 K
zal Poiner = 2,64-10° Tla ra, oTMa XJIOPUI IPUTMACU YCTUAArK ca
PE-,H‘U =0,638-10° I1a ra TeHr. DTUA XJOPUIAHU METHI XJIOpHIIATH

sput™Macy Payinb KoHyHura 6yitcyHanu, ae6 kadyn KuiauHuo, 50% au
apuTManary Oyr TapKMOMHU (MOJIb HUCOMIT MUKIOPA) AHUKIIAHT.

Evwww. BYFHUHT TapKUOMHU aHUKJIIAIL YUYYH METWIT XJIOPHIL Ba 3TWJI
XJIOpU/UlapHUHT napuMan 6ocumnapu Payinb KOHYHM TEHIJIamMacHlaH
donnananmnbd xucobiaHanu.

Macana waptira Kypa, 3purMa Tapkubu (ous MUKIOpaa GepHiraH-
nuru cababiu, OJAMH YHU MOJIb MUKIOPra aliaHTUPULL KEpak:

Muhu = 50,5; ‘wclﬂjq =64,5.

100 r spurmMana Moib MUKAopap (n = g/ M) ra TEHT, STbHU

DpurManard MoJjib HUCOaTHU XUCcoOIaiMu3:

e e
Newa = 5g950,775 = 901

0,775
Nc;H,,u =1,765 ~ 0,439.

Iapuuan 6yr GocHuMIapHYM aHUKIAHMM3:
Penser = Ponse - New,a = 2,64 107 -0,561 = 1,48 10° Ia,
Peia = Pemga - Nega = 0,638-10° 0,433 = 0,28 -10° MMa.

DHAW OYFHUHT TAPKUOUHM MOJIb MUKOpAa ToramMu3s. JanbTOHHUHT
rnapuyan bocumiap KOHyHUra MyBoMHK;

ey P, vt B
g

OyHna
n=3%n; =099+0,755 = 1,765,
.p =5 E pr‘
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Hemak,
Pecusa 1,48:10°
n e T R = - - 1,765 = 048,
G e P e 14810°+0,28.10° :
Pensa 0,28:10°
e = : -1,765:0,28|.
fala Peisar tPenyc 0.2810°+1.48:10°

7. Tapkubuna yyyBuaH OyamaraH (KaTTUMK MOJU1A) 3PYBUM MOAAA
OyaraH CyBIH SPUTMAHMHI OyF DOCMMM TO3a 3pUTYBUM (CYB)HUHT OYF
GocumunaH 2% kaMm. DPUTMAHUHT MOJISUTb KOHLIEHTpaLMsicu (m) HU
AHMKJIAHT,

Evww. (5.3.) reHmlaManas ¢oitnanaHaMmu3. Arap CyBHUHI OyF DocH-
mu 100 MM cuMOD ycTyHuMra TeHr, neb (hapa3 KMjiMHca, Macaia (wapTi-
ra MyBouK 3pUTMaHUHT OYF bocumu 2% kam, ssbHU 98 mm. Cumod
YCTYHUTa TeHT Oynamu.

Po—Py _ 100-98 _ g . 2
A 100 N,, 6ynman N,=0,02 ra tenr 6ynann.

Monb HucOaTHAAH 9pYBYM MOAJATAPHUHT MOJIb COHM (V) aHuKa-
HaIH:

1y

T om+n,

n,=m; Ba N, — CYBHUHT MOJIb COHU 7, = l_?% = 55,56 ra TeHr.

m
ny+,

1,

Yy = ool
iy 55,56+n, ’

, abHU 0,02 =

Oy TeHrnaManaH:

ny,=m=1,13 MOJIb.
Hemak, 1000 r cysma 1,13 mMonb Monaa 3puraH.
8. Texnuk cupka xucnora 16,4 °C na myanaiau. Tosza xonaard cupka
Kucinora aca 16,7 °C na Myanaiau Ba yHMHI KPUOCKOMNHMK JTOMMHUICH

3,9 ra TeHr. TeXHUK CHpKa KMCIOTagard KyLIMMYalapHUHT MOJISUIb
KOHUEHTPALIMSACHHU XUCODJIAHT.

Exuw. Cupka KMCIOTAaHMHI KYlUMMuajap MIUTMPOKMAA My3jall
TEMIEPaTypaCHHUHT Macai MIMHU aHUKJIaUMU3:

AT, =T, ~T,, =167 16,4 =03 °C.

(5.8.) Tenrmamara MyBoduk 1000 rpaMmoary CupKa KMCJIOTa
KYLIHMYANapy MUKIOPHHH, STBHU KOHUEHTPALMSICUHY XUCODIaiMH3:

m=AT_  /E=0,3/3,9=0,08 mosb.
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9. Tapku6una 100 r 6enson pa 0,2 r TeKIIMpUIaETran Moaaacy 60p
IPUTMAHUHT MY3JIall TeMnepaTypacu OEH30JIHMHT My3Jiaill TeMTiepaTy-
pacura nucbatan 0,17 K ra mact. Kpnockonuk KoHcranTacu 3,16
rpan/Moiib ra TeHr. MOUIaHUHT MOJICKYJTSIP MacCaCHHH XMCOOJIaHT.

Evuw. DpUT™Mana 3purad MoaJaHMHT MONIEKyisip MaccacuHu (5.12.)
renramanad GoinaiaHud Tonamums:

— 100051602 _
M= oo .

10. Dnexrponut 6yamaran 0,6 r moana (A moana) 25 rpaMm cyBaa
SpUraHaa 3pUTMaHMHI Kaitnaiu temneparypacy 0,204 °C ra kyrapuaan.
CyBHUHT 20yinockonuk joumuiticu 0,512, A MOILIAHWHT .MOJIEKYJISIP
MacCacHHH TOITMHI.

Euuw. (5.15.) TeHiamara OMHOaH cyBjaa 3puradH MOAJAAHUHT MOJie-
KyJasip Maccacu Kyinaarura TeHr:

Kii,0°8°1000 _ 0,512-0,61000 _ 60
AT, -G 020425 =

M, =

11. Tapku6uaa 0,01 monb yumaitaurad momaa 200 r cyBaa spuTui-
raH. CyBHUHT 30yJIMOCKONUK KoHcTaHTacu 0,512, DpuTMaHUHT KalHaLl
TEMITEPATYPACH TOMUHI.

Evuw, AT =T -Ty o Ba T =Ty o +AT,
oynna, Ty, — CYBHMHr, T — 3pUTMAHUHI KalHHaLIl TEMIEpaTypacH.

Jlemak, MacajiaHu eumil yuyH A7 HU aHUKJ1ALl Kepak:

AT=E-m,

Oy epaa, m — PUTMAHUHT MOJISUTb KOHLIEHTPALIMSICH.
Macana waprura Kypa

0.01 Monp MoaIa
m

200 r cysna
1000 r cyBaa spuraH.

~0,01-1000 _
Hemak, m = 200 = 0.05.

[Lynra kypa, AT=0,512-0,05 = 0,0256.
Ounu T, HU TOMULL MYMKHH:
T =Ty,o +AT =373,16+0,0256 = 373.186 K.
12. Kucaopoauusr temneparypacu 298 K Ba 6ocumu 399,9-107 H/m?

ra TeHr 6VaraHaaru cysaa spyByaHnaurd 16- 107 kr/m’ ra TeHr. I'eHpu
K03 HULUHEHTHHU XMCODJIAHT.
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Ewww. TasHUHI 3pyBYaHAUrKM TeHpu KoHyHura ounoan (5.17)
TeHmaMa GVitnya aHuK/1aHaau:

N,=k-p, Gynnan k =£p"’-.

- =3
Hemak, & =—3%= 0.04.10° KF/H-M‘E. ]

13. Cys ycrnaaru ras apaialuimacu Xaxm oupnuruna 78% N, Ba 22%
0O, nan u6opar. Temriepatypa 0 °C 6YnraHaa a30THUHT PYBUYAHJIMK KO-
adpduLMeHTH Ly, = 0,024 Ba KHCIOPOOHUHT 3pYBYAHINK KOIDDHHULIM-

eHTH Lo, = 0,049 ra TeHr. SpuraH ras apajaliMaCHHUHT CYIOKJIMKIATH
(oMK TApKUOUHU aHUKJIAHT.

Evuw. MacanaHu euuin yyyH:
1) 1 M cyBna apuiiii MyMKUH 6ynras N, Ba O, HUHI XaXM OUpIn-
roard MUKJIOPUHM XUCoDIanMu3.

(5.17.6) Tenrnamara MyBopuK: N, ... =k-N, ..
Hemax, N, .. HY aHuknaw yuyH N, HU OMIMLI Kepak.
Vs, =0,024-0,78 = 0,011872 m°,
Vo, =0,049-0,22 = 0,01078 m*.
[yHra kypa, 1 M* cyBna apuraH ra3 xakxMu:
0,01872 + 0,01078 = 0,0295 m°.
2) CyBnia 3puraH ra3sHUHT (DOU3NH TADKHOUHU TOMaMM3:

. 0,01872:100 _
_ 0,01078100 _
@ = ~ 00295 36,54%.

14. H,S Hu 295 K temneparypa Ba 51987 H/m? Gocumiaa aHUIHH
SpuT™MacH spyBYyanauru 10,6 xr/m® ra, xynou wy temneparypajga 6o-
cum 154628 H/m? 6ynranna, spyByaHnuk 31,6 kr/m? ra Tenr. LllyHnait
liapouTaa ['eHpU KOHYHM cakiaHub Konagumu?

Evwuw. (5.17) TeHrnamara MyBoUK; k=p/N,.

I'a3 dazacu 6unaH MyBozaHaTHa TypraH 3pUTMa KOHLIEHTpALIMSICH
OOCMMHM 3pyBYaHIMKKA HUCOaTy TeHpy KoadduLMeHTHra TeHT. Y 3ca
OockM Yarapuiuura 6ornKK amMac. LllyHra kypa:

= 519870 - — 154628 _
k = 10,6 =49044; k = 316 = 48933.

OnuHraH HaTixanap LWIyHAai WapoOUTAa rasHUHT 3pyBYaHAUIU [eH-
PH KOHYHH Gyitya 60pMILIMHYA KYpcaTaay.
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15. Temrnepatypa 0 °C Ba 6ocum 1,013 - 105 H/M? GYArania aueTmieH-

HMHT 9TAHOJUIA 3PYBYAHJIMIUHU XUCOOIaHT. DpuTMa naea apuT™a, 1e6

xucobnanr. CyloK aueruieHHUHr 6yF 6ocumu 26,64 - 10* H/m? 6ocumaa 8
XAKM aLleTieH | XaxM 9TaHosj1a IpHH/IN.

Fuww. 1) (5.21) tenrnamara OMHOAaH MAea]l IpUTMalarv aileTH-
JIEHHUHTI MOJIb MUK/IOPH aHUKJIaHAH:

s e w013 103
NCIHI —;’E‘ m— 0,038.

2) 100 rpammaa 97% nu cnuUpT KaH4ya XaXMHW SrajulaliuHu Tora-
MU3:
=97/0,789 = 123 mn.

mlprr

3) 123 mn xaxmra sra 6yaraH cnupT/ia 2pMraH aleTWIeH 3rajljlaraH
XOKMHH aHUKIIaHMH13:

Ve, = 12385 =1045 .

4) Crnidpraary aueTWieHHUHI MOJIb MUKAOPMHHU TOoMamu3. AUeTH-
JICHHUHI MOJUTap COHM KyHUMIarura TeHr:

w. . — P2V _1,01310%104510°
CH, S RT =~ 8314213

= 0,0467.

DTAHOMHUHT MOJISID COHU 3ca KyHuaarura TeHr:

[lynapnax ¢oiaanaHud, aueTWIEHHWHT 3pyBYAHAUTIMHM XHUcobaan-
MM3:
0,0467

feyH, = 37150,0467 = 0022

ALETUJIEGHHHUHI 3pYBUYaHIWIK HaTwxanapuparw OyHaad dapk
(0,11 = 0,038 — 0,022) YHUHT CIIUPTOATY IPUTMACH MICUT IpUTMa 1ed
XUCODJIAaHHU LM MYMKHWH 3Mac/IMTMHU KypcaTanau.

Macananap

1. Opurma 50% H,O nawu, 35% C,H,OH Ba 15% CH ,COOH nau
ubopar Tapkubra sra. KoMrnoHEHTJIaDHUHT MOJIb HUCOaTUHU TOTIMHT.

2. 50% nu AgNO, cyBIM IpUTMACHHUHI (3uunuru 1,668 r/mu)
MOJISIP, MOJISJIb, MOJIb HUCDAaTH Ba HOPMaJl KOHLIEHTpauus udonanapm-
HW aHWKJIaHT.

103




il e

e R T T

3. Konnenrpaunsicn 30% 6yaran CaCl, (3uunurn 1,282 r/mn) cys-
JIM 3PHTMACHHHHT MOJISIP, MOJISUIb, MOJIb HUCOATH Ba HOPMan KOHUCH-
Tpatud HOIATAPHHI TOMHHT.

4. 200 r Genson, 100 r stun cnuptu Ba S50 r aueroH y3apo apa-
nawTHpanG spurTMa Xocwsn KuiauHrad. Ly spurma KoMnowneHtaapu-
HUHT MOJIL HHCOaTH KaHyara TeHr?

5. 10% au NaCl spurMacuHMHT 3uuauru 1,071 r/em’ ra teur. Dput-
Ma TapknOmiary TysuuHr 1000 r cyBaarn Moab HUCOATHHM TOTTHHT.

6. 10% 2w cyabdar KHCI0Ta SPUTMACUHMHT MOJISUIL KOHLIEHTPALIMS -
CHHM aHHKIAHT.

7. Tapxubuna 1.405 mone/n mukaopaa AgNO, spuraH 3puTMaHu
ou3s, MOAAAL, MOAL HMCOATH Ba HOPMaJT KOHIIEHTPALIMSICMHH TOTTHHT,
Opur™annHr 20 °C naru 3uunurd 1,194 r/mn ra Temr.

8. 3uuanrn 20 °C na 1,05 r/ma ra resr spurmana 0,05 mons HCI
spurad. Ly spurmManuHr ¢ons. MoOsIp, MOAb BA HOPMaJ KOHLIEHTPa-
LHAIADHHH XUCODJIaHT.

9. 2,31% nu NH, aputmacuuunr suwinru 0,99 r/cam’® ra tenr. Dput-
MaHHHT MOJISIP, MOJISUIb KOHUEHTPALUMSICH Ba MOJIb HUCOATH KOHIICH-
TPALMSAIAPHHYM TOIMHT.

10. 20 °C na 3uuauru 1,045 6ynran 4,462% nu CuSO, spuUT™MacH-
HMHT MOJSIP, MOJISUTb KOHLEHTPALMS KMMMAaTIapUHU aHUKJIAHT.

11. 60% oprodocdar kucnora spurMacuHuHr 293 K garu suwiuri
1426 kr/m*ra TeHr. H,PO, HUHT MOJISUTB, MOJISID Ba MOJIb HUCDATH KOH-
LUEHTPaUMSLTAPUHU TOITUHT.

12. Kouentpauusicn 1,65 monns/1000 r 6ynran FeSO, apurmMacHHUHT
suwiirk 1,213 r/mn ra TeHr. SpurMaHuHr (hous, MoJIsIp, MOJIb HUCOATH
Bd HOPMaT KOHLIEHTPAUMSIAPDUHHU XUCODIaHT.

13. Konuenrpauusicu 30% 6yaran AlCI, sputmacuuuur 293 K naru
3uwInry 1,242 r/mn ra TeHr. 3pHTMaHuHr MOJISIP, MOJIsiJIb, MOJIb HUC-
0aTv Ba HOPMal KOHUEHTPALMSUIADUHUA TOITMHT.

14. Metun cnimpruaunr (CH OH) 20% nu cyBmM 3PUTMACHMHUHT
suwnnrd 0,9681 r/cM?® ra TeHr. E)pmmannﬂr MOJISIp, MOJSU/Ib Ba MOJIb
HUCOATH KOHLIEHTPALMSAIAPUHH TOTTMHT.

15. KCI apurmacuna 250r KCI Ba 1000r H,O 60p. DpuT™a 3UWIHIH
1,133 r/cm’. DpurMaHuHr MOJISIP, MOIsUTb, (DOU3 Ba MOJIb HUCOATH KOH-
LCHTPALMSTAPUHH TOTTHHT.

16. 175,0 r ZnCl, pyx xnopun 325,0 r cysaa sputuiarad. OnuHraH
sput™a 293 K (20 °C) ma 370,0 cm® xaxkmna 6ynran. Pyx XJOpMIHHHT

104




TATE A

HpUTMaNark KOHUEHTPALMSIADUHK aHUKIaHT: 1) Mossp; 2) napuuai;

3) monb Hucbat Ba Mosib ousu; 4) dous; S) Monb HUcOATH; 6)

. CYBHHMHT MOJIb HUcBaTn. Pyx mojiekynacunmnr maccacu M, .= 136,3;
3 My =18,

17. 298 K (25 °C) na Kaumiusr cysaarn 0,2 MOJISUT PUTMACHHUHT
Ty¥unaran 6yr 6ocuMIIIM aHUKIaHT. By TeMriepatypana CyBHUHT TYHHH-
ran 6yr 6ocumu 23,756 cuMob ycTyHMTra TEHT.

18. Konuentpauusicn 25% 6ynran rmokosa (C.H,,0,) spurmacu
yeruaaru 298 K na 6yr 6ocumun xucodnanr. byHaa To3a apuTyBUM TO-
3a CYBHUHI 111y Temriepartypaiary TyisuHrad 0yr 6ocumu 3,721-10° Ia
ra TEHT.

19. uGpommponan (C,HBr,) Ba nubpomartan (C,H,Br,) mapuusr
360 K marm 1¥itunran 6yr 6ocumiuapu moc pasuiuza 130 Ba 172 mwm
cumob yeryHura Tenr. by momia aputmanapu Paynb KoHyHMra 6yitcy-
HaIW. DpUTMaHMHT KoHueHTpaimsicn 50% 6ynrannarn ymymui 6yr 60-
CUMMWHH TOITMHT.

20. Cys 6yru 6ocumu 25 °C ga 23,76 MM cuMOD YCTYHHMIA TEHT. 6 T
mouesuHanuur 180 r CO(NH,), cysna 3puiUnIaH XOCHII Oy/iraH 3put-
Ma yeruzari 6yF BocCMMMHM aHMKJIAHT.

21. Drun spupunmnr C,H.COOC, H; 20 °C pa 6yr 6ocumu 442 mm
cumob yeryuura tedr. 100 r aupaa 15 r 6eH3anbACTHAHUHT SPULLH-
JIaH XOCWJI OY/IraH dpUTMaHUHT TYIMHraH OyF DOCHMMHW aHUKJIAHT.

22. CyBHuHT 25 °C paru 6yr 6ocumu 23,76 MM cMMOD YCTYHMIa TEHT.
5% nn waxkap (C,H,,0,,) spurmacutmHr 6yF G0CUMUHUA aHUKJIAHT.

23. Konuenrpauumsicu 10% aun mmuepud (C,H,O,) spuTMacHHUHT
6yr 6ocumuun xucobnaur. Cys Byru 6ocumu 23,8 MM CUMOD yCTyHUTa
TEHT.

24. 293 K na stun a¢pupuna C,H,COOC,H, spub, 3% spurma
xocmn Kuirad anmwind C.HNH, aputMacuHuHr OyF DOCMMMHM TOTHHT.
[lly Temneparypana To3a 3pupHuHT OyF 6ocumu 5,89 10% H/m* (Exm
4222 MM CHUM. YCT.) ra TeHTr.

25. 1,14 r kanan metanu 100 r cumobna 2pud xocwn KuiaraH amanb-
ramMa spuTmacu ycruaaru cumob 6yr 6ocumu 754,1 MM cumMob ycTyHura
teur. Ly Temreparypanaru To3a CMMOOHHMHT OyF DOCMMHHM aHHMKJ/IAHT.

26. 500 r cysaa 0,01 mons yuyBuaH GynmaraH mMomia spuraH. Byr
BOCHMUHMHT HUCOMI KamMaMIIMHKA aHUKJIaHT.

27. SpurmaHuHT BYF BocuMmHK TO3a cyBHMHT ByF Bocummnnan 1%
nact 6ysmwm yyyn rmuepuruunr (C,H,O,) cyBaaru spuTMacMHUHT
KOHLEeHTpauusicn Kanua donszna 6yamum kepak?
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28. 100 °C cysna 5% KaHi (CquzOn) IpUratia :)pu‘ra_uumim: Oyr
GOCHMH Kanuara TeHr 6ynanu? DpuTMaHuHr Oyr 6ocumu 5% i Kaug
spuT™Macura Gapasap 6YaNIIM YYYH DIMLEPHHHUHI CYBIATH 9pUTMaCHIa
Heva Gou3 Kaua apuiim Kepak?

29. Cumob Oyr GocumuHuHTr 765,6 Mmm Hg yeTyHuan 754,1 MM I:{}g
veryHura nacaitmmm yuyH 100 r cumobna kaHua Kajiaid SpUILH Kepak!

30. Spurma 0,5 °C raga mysnamacaury yayH | Kr cysra KaHua I‘]JIZIMM
TAMLEPHH KYiumiu Kepak? CyBHHHT KPMOCKOIMK KOHcTaHTack 1,86 ra
TEHT.

) ‘ o7 e
31. Cysmu apurma 0,5% mouesnna — (NH,),CO Ba 1% FJi}Oh?3§6
nai C.H, O, nbopar. Arap CyBHUHI KPMOCKOIIHK y;onc;ra;-nacn A
B¥ica, SpuTMaHUHT Myanail TeMrepaTtypacu KaHuyara TCHI

32. Vmepon (IV)-ontunryryptu (CS,) 46,20 °C na KaitHaliu.
YHUHT 30ynrockonuk KoHcraHTtacu 2,3.6yaran 50 r CS, na 0.93?’:.-.(
OeH30it kucnota apurwirad. Xocun 6yiaraH spurma 46,39 °C na Kau-
Haitou. CS, na spuraH GeH30# KWUCIOTAaHMHI MOJICKYJISIp MacCacHHH
XMCOBIAHT,

P e o>
33. CyBHuHr 30ynuockonuk KoHcraHTacu 0,512. 5% am lumMP
(C,H,,0, ) spuTMacHHHHT KailHalll TeMIepaTypacuHu aHUKJIaHT.

34. Maccacu 0,0106 kr (10,6 r) 6yaraH 2TvI CHIUPTH 3pl!Th1ﬂCll;’%£1
0,40-107 kr (0,401 r) canuumn kucnora Gop. By apuT™Ma TO3a CHHUPTIA
Hucbaran 0,337 °C jokopu TemrepaTypaza KalHaiau. DT CIHPTH
KalHall TeMnepaTypacMHUHT MoJieKyasp owuium 1,19 ra TeHr. Cann-
LT KMCJIOTAaHWHT MOJIEKYJISIP MACCACHHM XUCOOJIaHT.

35. To3a 6eH30HUHT My3naLl Temneparypacu 278,5 K. Tft_])}fl-Igl-lﬂil
0,2242-10- kr (0,2242r) kamdopacu 6op. 3,055- 102 kr (30,55 1) 'CH'
301 SpUTMACHHHHT Myaiall Temneparypacu 278,254 K ra TeHr. beH3oi1-

¥, < I
HUHI KOTHLI TEMNEPATYpaCMHMHT MOJIb nacaiuium 5,16. KamgpopaHHH
MOJIEKYJISID MAaCCaCMHU XUCODIaHT.

36. Texuumpuu yuyH onuHran cupka kucsora 16,4 °C na M)’ZUW”H:;
AMaiia To3a cupka Kuciota 16,7 °C na myanaiinid. YHUHT KPUOCKOIT

KoHCTaHTach 3,9-1000 r. Cupka kucnora Tapkubuua KaHya MOJb
KYLUMMYa GOPAMIMHM TONMMHT.

37. Spurmanuur mysnaw temneparypacuuu 5 °C ra nacai&gupnm
yuyH 1000 r cysna kaHya rauuepun (M = 92) sputuin Kepak? CyB-
HUHI KDHOCKOMMK KOHCTaHTacu 1,85 ra TeHr.

38. Bocum 300 MM ciumob yerynura Ba Temmeparypa 25 °C ra TeHr
OyaraHAa KMCIOpoAHHM CyBaa apyBuaHmuri 16 Mr/1. | 1 apuT™Mara HHC-

bataH 3pyBYAHIMKHM MOna, GOCUMHM aT™M [Ia ndona atnd, ['eHpH
KOHCTAHTACHHM TOTMHI.
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39. 20 °C Ba 700 mm cumob yerynuaa 100 em® cysaa 3,54 m 4

HPUIIN. DpyBUaHIMK KOIDMHUUMCHTHHY aHUKJIAHT.

40. CO, nuu 25 °C Ba 5,065-10°n/M? Gocnmia cyBiia 5pyBYAHIMIUHI
xucobnaur. CO, yuyn I'eripy koHcTanTach 7,492-10° r/m-H ra TeHr.

41. Yuysuan 6yamarad S r momaa 25 r CCl, na spurtuiarad. Xocui
6yaran spurma 81,5 °C na kaitnaian. CCIl, 76,8 °C na KaitHaiau Ba
YHUHT 20y/Inmockornuk KoHcraHtacu 5,02 ra teHr. DpuTmana spuraH
MOJLIAHUHT MOJICKYJISID MAaCCaCUHMK TOIHHT.

42. Toza ontuuryrypt (IV) yrepoau (CS,) 46,2 °C na KaiHaiiau.
Tapkubuna 0,21 r ontuuryrypt sa 19,18 r CS, 6yiarad spurma
46,304 °C na xaitHaitan. CS, HUHT 20yJIMOCKOIMK KOHCTaHTacH 2,37 ra
teHr. CS, 1a spurad OJTHHIYIYPT MOJIEKYJIACHIA KaHYa aTOM MaBxkyn?

43. Azotaunr 1,013-10° H/m2Ba 7=20 °C aaru waean spyBYaHIMIH-
HM XucoOsaur. bywna Hopwman kKaitHawn temneparypacu 195.8 °C,
AH@. =5577,3 X/M0b.

44. 20 °C pa 700 mm. cumob ycrynuna 100 ma cysaa 3,54 cm® CH,
opuitzin. CH, HUHT 9pyBYAHIIMK KOI(PDULMEHTHHM TOMHHT.

45. 100% nn SO, nunr amsens Moituna 10 °C ga apysuarsiuru 40,6
r/n, 20 °C na 23,4 r/n1 HY TalWKW 3Taau. DpYBYaAHIMKHUHT MOJISAP MC-
CHUKJIMTUHU TOIUHI.

46. 100 r cysna 0 °C ga cyr KMCIOTAaHMHT pyBuanauru 2,35 r ra,
24.8 °C na aca 6,76 r ra tenr. KucioranuHr cysaa 3pyBYaHJAUTMHUHT
HMCCHKJIMTMHN aHHKJIaHT.

47. CO, nu 20 °C na cysaa spysyaHauru 0,878 cm?/mn, 30 °C na
0,665 cm?/mut ra TeHr. DpyBuaHauk maean xosnaraa 6opanu aed, CO, Hu
cyBaa apuiuMHKU (AH) xucobnanr.

MacajajapHuHr KapooJapu

1. 0,335; 0,261; 0,0066. 17. 23,67 MM cum. yer. 18, 3,6-10° a. 19. 152
MM cuM. yeT. 20. 23,52 mm cum. yer. 21. 400,5 mm cum. yer. 22. 27,67 mm
cum. yer. 23. 23,29 mm cum. yer. 24, 5.75-10° Ta. 25. 768 MM cuMm. yCT.
26. 0,00036. 27. 0,05 monsuib. 28. 1,42% macca 6Vitnua; 757.87 MM cum.
yer. 29. 1,14 r. 30. 24,732. 31. 0,26 °C. 32. 226,9. 33. 100,6 °C. 34. 138,8.
35. 152,8. 36. 0,08 monb. 37. 24.8 r. 38. 19,21-10-. 39. 0.0354 r. 40. 3,795
kr/m®. 41. 106,4. 42. 8 atom. 43. 17,6-10%; 0,260 (2.4%). 44. 0,0354;
0,033. 45. -38100 X/monb. 46. 0,8667 K/monb. 47. -20348 K/moub;
1,18-10° cm?.
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DJIEKTPOIUT DPUTMAJIAP

DNeKTponuT ByIMaraH apuT™Masiap HelTpan mosiekynanapaad Mbopar.
SpuUTManapaa 3MEKTPOAUTHK AMCCOLIMIaHMKIL coaup OYauLLM Tydaiiu
3NEKTPOJIUT 3pUTMaap TapkMbuaa HelTpan mosekysaanap ounan 6upra
HOHJIap XaM MaBxynd O6ynanu. Ly cababnu aneKTposauT 3pUuTManapHUHL
OCMOTMK DOCHMH, KalHAall TeMIlepaTypacMHWHI OLLUMILN, My3Jiall TeM-
nepaTypacHHMHI nacammiuy Ba 0o1Ka GU3NK-KUMEBUI TapaMeTpiapy
OMp XU KOHLEHTPALMsAAA OJIMHIaH HOJEKTPOJIMT 3puTMallapHUKHKra
HucbataH KatTa 6ynanu. HosnekTpoaur spuTManapra Teruiiuad KOHYH-
JIADHW 3JIEKTPONUT IpUTMasiapra TaaOuK 3THULL YUYH YJIapHUW i — KO3(-
hHULMEHTHTa KyTIakTUpuIL kepak. Opataa i > | Ba Oy KoM PUUHEHTHH
usomoHux €k Banm-Topdh koaghpuyuenmu neiinnany.

Ho321eKTpONUT Ba JEKTPONUT IpUTManap yuyH aMpuM KaTTaluk-
JIapHM Kyiunaruua udopaiail Kabyn KMIMHraH:

Hosnexkrponur apurmanap DIIEKTPOJIUT DPUTMATIAD

y4yH (HasapM# TOMWIraH) yuyH (Taxpubana TOMWIraH)
OCMOTHK BocuM:

(Po)is= CRT (Picy)rax = ICRT (6.1
3pUTMa My3Jlalll TeMIeparypa-

CUHMHT MacakyiLu:

(AT,),.,=mE (AT),,. =imE (6.2))

OpuTMa KaltHalll TeMneparypa-
CHHUHT OLUMILM:

(AT),.,= mE (AT),. = imE (6.3)

6yF 6ocHMM:

P-p_tp_ n p’-p _bp _ _in (6.4)
P’ P m+n 2 0 mtm

MOJIEKYJISIp Macca:

_ E-g1000 _ i-E-g-1000 5!
(M)u:u 7 GAT (M) N e (6 )
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by reHriamanapian gpoiaananmd i HH aHUKIAL MYMKHH:

Ap
(o) (a0 (25 ke ey

(V)

OyHOaru T, H — aJOMaTH 1y KaTTaJMKIapHU Taxpubaaa (amanna) Ba
Hasapui Xucobiab TonwiraH KMiMaTtuaup.

DNEKTPOIIUT IPUTMATIAPHUHT JIEKTPOJUTHK AUCCOLIMIAHMLL XYCYCH-
ATUHW AMccoLMIaHull aapaxacu (o) Oesirviaiiad Ba y KyHuaarira
TEHT:

- i JIMCCOLMIIAHTAH MOJIEKYIAIAD COHU 6.7.)
Cy,  MoOneKyJlalapHUHT AacTJabKu YMYMHH COHM

BYHJIEH-I MOHJIapHUHI KOHLICHTPAaLIMACH
C=a- C, (6.8))

ra TEHT.
¢ HUHT KuMiMartura HucOaraH 3puTMaiap Ky4wlid Ba KYUCH3 3JI€K-
TposuTaapra 6viavHany. Kywin 27eKTpoJIMTIapHUHT XaMMa KOHLIEHTpa-
LMsiiary MoJiexyJiajapy Tyjia IMccoluMaaHanu, neMaxk o = | 0ynamu.
Kyucus anekrponuriapaa o < 1 6y1u0, 3puT™Ma CyIONTUPHIITAH CapH o
" MMKZopH owud Gopanu. by xun apurmanapaa o MU30TOHMK KO3 HULIK-
eHT OniiaH Kyriuaarnya OoriaHraH:

gty (6.9)

Oy epaa, n — MoJlekyJiajlap AMCCOLIMIaHIaHaa XOCcHIl OyiaaMrad HoHIap
conM (macanad, NH,OH, CH,COOH nappna 2 ta, CaCl, na 3 Ta, AICI,
J1a 4 Tara TEHT Ba X0Ka30).

Huccoumnanuin xapa€éHu kKaitap ©6ynub, AB 37€KTpOJUT Y4YH

(ABZ A® + B") nMccolMaNaHUIll KOHCTAHTacH (K) Kyiiuaarura TeHI:

= A HB . C(]U.'Cna ™ {12 ) — 0-_2 ‘_'1_
K LD}%IJ Gele_d gt (610

OyHaa, [AB] — audccouunaHmaraH MoJieKysia KoHLeHTpauumscu, C, —
DNEKTPOJIUT IPUTMA KOHLIEHTpauusicu. V — cyroamupuie ned aitunanu
Ba y OMp KMWJIOTpaMM-3KBUBaJIEHT (1 Kr-3KB) Mo[ia TyTraH 3pHTMa
Xaxmu, m3/cm?.

Cyerune duccoyunanuwiu — CyB Xyla KamM MUKaopaa Oyiaca Xam
Kylunarvya JuccoLMIaHaau:

H,02 H'+ OH".
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AManna aca By XapagH:
H,0+H,02 H,0' + OH

Xona connp Gynamny.
CyBHHHI JUCCOLIMNAHMII KOHCTAHTACH:

H* HHOH™
tho = HEO J (6-”-)
bynaa, [H,0] Hu Varapmac (const) ne6 kabys1 KMl MyMKHH, y

AoOJLoa
Ko -[H,0] = [H+]- [OH'Jz const,

K, =[H"][oH"] (6.12)

KH:O TVPFYH OVATaHAMIMAAH peakuMsi MYXUTHUHM (KHCIOTalIH €KH
acocnu xonatuuu) H® Ba OH™ naH GupuHM KOHUEHTPALMACH OPKAIH
aHuKIaw MyMkMH. H™ KoHueHTpauuscu opkanu Myxut pfl Hu udona
KWL KyHuaarnya Kadya KMJIMHIaH:

pH=—Ig[H'] Ba [H'] = 107/ : [OH]_[H I (6.13.)

OyHma, K — CyB HOHIAPUHUHT KynaiT™Macu.

Ipyeuanaux kynaimmacu (L). By Katraqiuk KMITMH 3pyBUM Ty3/ap
yuyH (MacanaH, AgCl) xoc 6yimub, TYiMHraH spuTMasapiaa HOHJIap
KOHLEHTPAUMACUHUHT KVTIAWTMACH 3pyeuanaux kynatimmacu (L) Kni-
matura Tedr. Macanan, AgCl yuyH

L=[Ag]-[CI]. (6.14))

OpyBYAHJIMK KYTIAHTMACH MabJyM 3JIEKTPOJIMT YUYH OHpOp Temrie-
patypana ysrapMac KuiMartra sra. DpuTyBYMIA Ty3 MOHJIAPUHUHI KOH-
LUEHTpAUMACH KynaTMacu L ra eTryHMua 3pvidaM, YHIAH OlIraHuiaH
CYHT 3ca yykMma Tywia Gouuiaitan. Xap KalCM MOHHMHI IpUTManar
KOHUEHTpauusicH spysuanaux (C) neiiunany Ba y Kyiuaarura TEHr:

GV, (6.15.)

DIEKTPOIUT 3PUTMANAPHHHT DJIEKTP
YTKa3yBYAHJIHUIH

Bnek:rponm IpUTManap/aa SJeKTp 3apsiAMHA (OKMMMHHM) WOHJIAp Ta-
wub Yranu Ba JNEKTP YTKA3YBYAHJIMK KapluwinukHMHI (R) Teckapi
Kuimarura TeHr. Kysatwiran kapumimuk

sy
RS s
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GVAraHJINIHIaH Ky3aTHIraH JICKTP YTKa3yBUaHINK

A =-L Ba A =-1-,
K R C p

Bynian,

By Tenrnamanapna: [/ — YTKa3ruy y3yHJIHUIH;
S — catxm (KYHIaJIaHT KECHM 103acH);

p — COJMLUITUPMA KAPLIWIMK;
A, — CONMILTAPMA JIEKTDP YTKA3yBYAHJIHK.

Coanmmupma saexmp ymrasyeqanaux (A) — 103acu | M? (1 eam?),
opanapuaaru macoha 1 M (€xkm | cM) OYAraH UKKUTA TEKUC DIEKTPOJIL-
nap OpJIMFUTa KOWIAWTHPWITAH pUTManaH OKUO YTraH 2/JeKTp MUK-
popurup. YHUHT Yauos oupnurn Om™' - em™'. Kysatwiran conuiutupma
NEKTP YTKA3YBUAHIAMK (A) SKBUBAJIEHT JIEKTP YTKa3yBUYaHIHMK (X))
ounan udonanananu. A, — opanapuiaarn mMacoda 1 M (1 cM) Gyarau
MKKW 2JIEKTpOA opanurura tapkubuaa | kr-aks (1 r-aks) spurax
MO/LIa TYTTaH 2PUTManaH OKMO YTraH 2/1eKTp MUKAOPUIAMD. Yiap Kyiu-
Jaryya OOFIaHraH:

A, =M.V Ba A, = —)-“C-% [OM~" - m?/xr - 3k8], (6.18.)
oyuna, V — cyiontupuin 6Vind, 1 r-skB (EKM Kr-sKB) 3puraH Mojaaa

TYTTaH 9pHUTMa XaAKMH.

Deku yauos Gyitnua: A, = (A, -1000/c) [OM" -em?/r —’_-)KB],
bBab3aH, 2JIeKTPONIUT IPUTMATAPHUHT MOAAP DNEKTP YTKa3yBUAHJIUIH
(A,) xam aHuKnanann. Kyucus 2/1eKTposiHTaapaa spuTMa CyoaTHpmu-
rai capu A, ownd Gopaau Ba YEKCH3 CYIOATHPMITAHAA V3MHHUHI DHT
IOKOpH (MakcuMmasl) Kuiimatura eraau. bByHnaait wapoutaaru o5aeKTp
VTKasyBuaHauK A_Kuaub Genrunanany Ba Konbpayll KOHYHMIa MyBO-
huUK:
A=A +A, (6.19.)

OyHaa, A, A_— KaTHMOH Ba aHMOH XapaKaT4aH/IHTH.
A, A — 1 Kr-aKkB (r-skB) MOHHMUHT BaKT Oupanru 1 M (I cm) ma-
coara onud YTraH 2J1eKTP MUKIOPH, SITbHU KYJIOHJIAp COHMU.
JInccouMIaHmnIL AapaXKacyu Mab/IyM KOHUEHTPaUHALArH IKBUBUIEHT
NEKTP YTKA3yBUAHIUK Ba A_OwiaH Kylinaarnya OorIaHraH:

-. o= (6.20.)
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Lllynra kypa

2 2
ot o 'Cn I l-,’C"
Ky = I=a = A (A ~-A,)°

(6.21.)

KaTHoH Ba aHMOHNAPHHMHI Xapakar Te3NIMIrK Xap Xwi OVaraHnuru-
IaH, ynapHH Tawubd yTraH 37eKTp MUKIOPH XaM Typiau4a Oyiaau.
ONEKTPOJIUT 3PUTMANAPUAH IEKTP OKUMM YTraHuaa xap OUp MOH Mab-
JIYM MMKJOpPOAry 37eKTp 3apsaauHy Tamub yraagn. Xap KaMcu MOHHWHT
Talub yrraH 3NeKTp MUKIAOPUHUA YMYMHUA OKMO YTraH 2J1€KTP MHUKIO-
pura Hucbaru wonnune mawuut cornu (n_, n) aevinnanu. MoHnapHuHr
TallKLI COHM KyiMOarura TeHr:

- A

Ny RSy T (6.22)

R

> T Vi VR
=1 (6.23)
il 'l“‘} (6.24)
A_=n_-A_.

Tawmi couu 3JIEKTPOJIM3 HaTHMXKacKOa Karod Ba aHOMI yJacTKalapH-
11a 3pUTMa KOHUEHTPaLUMACHHUHI Y3rapyuIIMHK aHUKJ1all OpKaju KyHHu-

narv4ya TOnmUJIaam:
pae=rey, - Pc (6.25.)
pa +px p:i +P;¢
P, P, — aHOL Ba KaTOJ y4acTKanapuia 3puTMa KOHLEHTPALUACHHHUHT
YarapuuIu.

Ky#au saexmpoaumaapda 3puTMa XaMMa KOHLIEHTpauusiaa TYJIHK
OHccounnanrad 6yiub, noumMo o= 1 6ynanu. By xua 351eKTposUTIap-
HHUHT 31eKTp yTKa3yByaHnury Kosibpayll KOHYHM Oyitnya

A, =LA, —ave (6.26))

udona KunvHany. byHna, a — Xap KalfCH 3JIeKTPOJTUT YUyH 3PUTYBYM
Ba TemMriepaTtypara 60FIUK OYAraH TYpFyH KaTTaluK.

Macananap edunn HaMyHACH

1. 143 r MgCl, uunr 2 1 spurmacu £, =-3,7 °C ga myanaitan. Cys-
HUHT KPUOCKOINMUK KoHcTaHTacy E= 1,86 ra teHr. JuccounnaHuill japa-
XacH (o) HU aHUKJIaHT.
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Ewuw. DpurMa KOHLUEHTpaUMsicy Bujian Myanaiu ‘Temrneparyp
6epuiran. TapkubaaH 3pUTMAHUHI MOJISUTL KOHLIEHTPALIUSICUHM (m]'
AHMKJ1aL MyMKHH.

By ukky mawiymotaaH dhoinanannb 6eBocura o HU aHUKAALL MyM-
kuH oMac. Yynku, w=@(C, ¢ ) OoFnaHrad 6eBocuTa TEHIIama HyK.

« Kauaail karraiuk OunaH 6eBocura BoFTaHraH Ba Oy KaTTalWKHKW
Macaa 1apTiaaH KeaTHpub aHuKiIall MyYMKUHIUIMHU TOMaMH3. o TEHT-
siama (6.9.) ra 6uHoaH i 6unaH 6eBocuTa GornaHraH. JeMak, i Mabiym
Oyica, o HA aHMKJIall MYMKHH.

i HU aca (6.6.) TeHrnamanaH Xucobnab Tonmuil MYMKUH. BYHHHT
ydyH Hasapuii My3/ialll TEMIeparypaciiu OWiunil Kepak.

Hasapuii My3naiu Temreparypacutu (6.2) TenramanaH doinananunb
aHUKJIaiiMU3. BYHUHT YYYH MOJISUIb KOHLEHTPAUMSIHKA (m) OWIMLL Ke-
pax.

[yHaait kuausb: Tapkubd — m — 1 - i— a.

MY HAIAPHA

Ly Taprubna Macana eunnain: My,q, = 24,2 +3552=953.

(143 s 3)— 2000

m — 1000

_ 1431000 _
m=5333000 = /"

— ~ 1,86:143.1000
rM.n;n. = Em = 95 3.2000 ]|39*

At ' 139 ik
_ el 26541
@=—p=h—= 0,825

2. 293 °C na cyBHUHT BYF 60CUMH pyy,0 = 17,54 MM cUMOD ycTyHMIa
tenr. 2,21 r CaCl, uunr 100 r cyBnaru spuTMacuHH oyF 6ocumu 17,41
MM CHMMOD YCTyHMWIra T€HI. o HH aHMUKJIaHT.

Ewww. o HUHT OYF 6ocumu Gunan GesocuTa GortaraH TeHrjlaMa Myk.
a dakar i 6GunaH GornaHraH, i 3ca p 6wnaH (6.4.) TeHrlaMa OpKailu
6ornaHrad. Jdemak, onauH i HU (6.6.) TeHramanaH ¢oiaanaHud To-
MWIraHWIaH CYHI o aHUKJ/IaHa/Iu.

0 -
p°—p _ _im (P =P tm)
S e B 6YHJ13 T T T
po ﬂl +"2 H p n2

n,, n, H¥ aHUKJIaHaou: i = M, =111;

mi= % =0,02; m = -l% =35,55;

8§—X_.Pycramos, Lll.Hypynnacs 113




(r° p)(n.+n;} (1?.54-17,4!}(5,55+0.02)=2_

ST 17,54.0.02

~‘—L 2=1 - 05 &ku (50%).

nalip 3=
3. 293 K na 0-6eH30i1 KUCIOTAHHHT AMCCOLIMIAHHIILI

C,H,COOH 2 H' + C,H,CO0.
KoHcTanTach K = 1,4- l(] - ra TeHr. o- ﬁenaou kucaoranuHr 0,5 monp/m?

Konuempammn 3PUTMANar IMCCOLIMNAHMLI aapaxacy (o) KaHvara
TeHr?

Ewuww. K 6wnan o 6oriaHraH teHriama (6.10.):

by TeHrama o ra HucbaraH evywica:
o’Cy+ K,0.—- K, =0,
OyHnaH:

_ KK +4K,Co 14107 +J(1.410°)2 41410705 _ 51310
e 20,5 Fih )

(1,4-107)* << 1,4-10-3-0,5 6ynramnmrunad (1.4-10-%)% xucobdra oJiMH-
Mamy.

4. 2;00 H KoHueHTpaumsun kucnora apurmacyu pH HuMara TeHr?

Evuw. (6.13.) TeHrnamara MyBouUK;
pH=—Ig[H*] =-1g(5-10) =-lg(5+3) = 0,7 + 3=2,3.
S. Kucnorauunr pH=6,3 ra Tenr. Bonopos MOHMHHMHT KOHLIEHTPALIH-
SICH HUMara TeHr?
Evuw. (6.13.) TeHrnamara MyBoHK;

[H*] =104 ; Ig[H*] =-6,3=7,7=-5-10"".

6. 0,1 1 NH,OH spurmacununr pH = 11,27 ra, cyB MOHJIAPHMHT
KymaiitMacu K = 0,71-10" ra TeHr. NH,OH HuHr auccoumniaHuL
KOHCTaHTacH K HM aHMKJIaHT.

Evuw. (6.10) reHrnamara MyBoUK;
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Jlemak, K, vn aHuiiain yayH o vu pH a Kl K
ran Tedrnama (6.7.) nad doinajaHuIANN:

G e i [ OXN]
OL-CU,(I— Co 4

V3 nasbaruaa (OH™) xuitmatu pH wu, svin (H') kuitmaTiaaH
(ponnanaHud Tornuianu:

pH=—lg[H*]; [H*] = 10" lg[H*]=-11,27 Ba [H*] =1,86- 10"

v Ky OFLTORE RSy
[OH ]_lH‘l_ ot =382-107

LyHra Kypa,

[OH™] _ 382107 _ 3¢5 10~
s o1 =3,82-107°,

HUXOST:
K. =2 .c, = G82107) oy _1459.10°,
i 1-3.82:107
(1-3.82:10"= 1 Kabys1 KWIHHIN).

7. AgBO, HUHT TYiHTaH IpUT™MacHia m= 0,0081 monb Ty3 60p. by
sputmara 0, 0083 mosb AgNO, kymnran. AgBO, HuHr AgNO, KyumI-
raHIard CYHITH 2PYBUAHJIMIUHU AQHUKJIAHT. g =1 B 040, =1
TEHT.

Ewuw. (6.14.) Tenrnamara MyBO(OHK;

Lygso, = [Agt]-[BO, = n* = (0,0081)" = 6,55-10"

AgBO, Hunr AgNO, ra KyLInIraHaard pyBuaHjinri C, = [BO, ]
(Ag') KOHUEHTPALIMSCH:

AgBO, nan xocun 6yaran = C,

A % = C — C'\.
AgNO, nan Xocun oynran = CE} e gL

Jemak,
Lagso, = (C, +C;)-C, = (0,0085+C,)-C, =655-107,
oynnan, C, = 0,0049 Mosb/i1 =49-107° mMonb/i.

8. 25 °C na AgCl uunr spysuanmuru C, = 1,510~ monp/ar. Ly Tem-
neparypana AgBr Hunr spysuannauru C, =7-107momb/1. DpuTMmanarm
[Ag'], [CI], [Br-] “OHIApHUHI KOHLEHTPALMSICHHN AHHUKJIAHT.




=

Evuw. L, =[Ag]-[Cl]=(1,5107)"=225.10-"
A;Br_[Ag] [Br-]=(7107)2=4.9.10-"

SpuUT™Mana KaTHOHJIAPHHMHI KOHUEHTPAUMSICH aHUOHJIAPHHUHI KOH-
LIeHTpaLMsCUTa TeHT 6YIMILIN Kepak, STbHH

(Ag'] = [Cl] + [Br-] éxn [Br-] = [Ag'] - [CI].
Br uunr 6y MmukanopuHu AgBr ra xyiuica,
Lys.= [Ag]-[Br] = [Ag'], [Ag'] - [CI],
MKKMHYM TOMOHIAH:
5 y 2251071
L, =[Ag7][Cl]=2,25-10 ©ratenrsa [Cl 7] = _[AE"
CI- nosMHUHr Oy KuitmaTH roKopunard AgBr TeHrnamara Kynuica:

Ly, = [A&1(Br-] = [Ag'] - [CI] = [Ag'] - E—fi—;%— 4,9.10°

Byrmar: [Ag']=[Laq + Lags = ¥225-107° +49-10™ =1,502-10°7
=08, 101%" = 10-5
LGRS e 149810
Ba [ Brj: L, =4.9-10"" 6ynrannnrnnas:

= 49.107"3 =5
B = —t— = . :
[Br7] 1502107 3,21-10

9. 0,1 5 KCI 3pUTMAacHHMHT CONMIUTMPMa Kapinwmry p = 709,22
OM'-cm. ConuiitupMa A, Ba 9KBMBAIGHT 3/EKTP YTKa3yBUYAHIMK
(A,) HM aHMKJIAHT.

Evuw. (6.16.) Tenrnamara myBoduk;

A = l ?ﬁi}ﬁ’““ 102 0OM™! -cm™ =0,1410M™" - M~ .

A, HH (6.18.) TeHmIamanaH GoinanaHus TOMMWIALK:

A, =%‘-=%—?—L=0,1410M'1-KF—3KB-M1.

10. 25 °C na yYekcM3 CYIONTMPWIraH 3EKTD YTKa3yBUYaHIWIN
A_=42,8 OM' kr-5kB-M%. IMcCOUMMAaHULI KOHCTaHTach K, =7,9-10°"°
TeHr. 0,2 kr-sks/m’ KoHuenTpauusuiy HCN 3puTMacUHUHT CONULLTHD-
Ma YTKa3yBYaHJIMIW KaHyara TeHr?
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Evuw . (6.18.) tenriamara MyBouk A = Ci,. lema
AHMKIAU Kepak. DpHTMA KOHIICHTPALWACH BA JHC
Tack OGuaan 6oraanran TenriaMa OCTBabAHUHT CYIONTHD
anp (6.20-rerraama). bepuiaratt MablyMoTaapaaH d)oﬁ.ﬂ.MaHH_ ),
Ma OpKa/IM A HM Ba CVHT A HW AHUKJIALL KEPaK.

()
Sk

Oy TeHramanm A ra Hucbaran euunca,

=k Ak, =K, G e
X, = zq 2CPHJHKVQ.

7\’ HOJIAAH KHUYMK OVJAMLIM MYMKWH 2MaciiuriiaH:

LY 4

k;h-Q=%ﬁNH4KMQ—n=

:4—27'—le +4.79.10".02-1=68-10" OM™'

11. 291 K na 0,1 H cupka kucinora CH,COOH HuHI conntupma
asieKTp yrkasysuaHauru i _=4,7-10* Om~' ra sa 0,001 H HaTpuit auerat
CH,COONa Hunr A _=7.81-10° Om ' ra TeHr. Boaopoa MOHHUHHHT Xapa-
KaTyaHJamru A . = 34882 ra, HaTpuil MOHHMHI XapakaTyaHAWIH
A, noe =50,11 raTenr. 291 K aa cupka KMCIOTaHUHT AXUCCOLUMATAHULL
KOHCTAHTUCHK KaH4yara TeHr?

Evww. (6.10.) Tenrnamara MmyBopHmK;

2
Kn = lci_u G-

JleMak, MacanaHu euuil y4yH a HA TOMMLU Kepak. Y3 HasbaThaa
(6.20.) Tenrnamara Kypa a=A /A _OGYATAHJIMIrUAaH A HWU A JaH, SIbHU
A, =1 /C tenrnamanan, h Hu 3ca Konbpayil KOHYHU (A, =X +1X ) naH
porinanaHub anuknaw kepak 6ynaam. JIekuH, A, = A, - + A (00
OyAraHanru cababam onaMH A y.coo HHM aHNKAA0 onuni Kepak. Ly
aMaJUlapHM oxupuaaH Howwnnad 6axapuil Kepak:

Yk 47104
A, CHcoom = a. ICOOO = 4—'{')[? =471-10%-Om"'.cM?2 =471-Om '

A oo HW anuknaimus: CH,COOH sputmack kyaa xam Ky'iu
CYIONTUPWIITaH XoNaTaa amaifa A, = A, ra TeHr ynaau.

?"-.t.H.um.\.. ¥ l.‘xu' +A CH 0O 6)’HIIE1H. la. thi 00 :lJ.L:I'hCOO'\;I_ l\u'-
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Hemak, A, oy coons HH TOIMUI KEPAK. Y KyiMaarura TeHT:

A.1000  181.107°
}“;.cnlcoo.\'a= C 000l =4S

Accoo- = 78,1 =5011=2799.
A..cnycoon = Ay +Ach,coo- =34882+2799 = 37631

-3
bynap €épnamuaa o Tonwiaau: o = % =0,0125 (ékm 1,25%).

12. Tapkubuna 0,178% xnop tyrran NaCl spurMacuaaH 3JexTp
OKHMMHM YTKa3WwjiraHua aHoA yyactkacuaa 226,94 r sputmana 0,04679 r
Cl, 6op 6yniran. Karon yuactkacuaa 331,44 r spurmana 0,05302 r Cl,
Oop Oyaran. Cl- Ba Na* MOHJAPMHMHT TalllUIL COHU — My,+ 5 M- JIApHH
AHUKJIAHT.

Ewuw. ABBaio 3EKTPOJIM3IAH OJIWH Ba cYHT apuTMmana Kanua Cl,
Oopauru Tonwiamm;

AHoa:
100 r spur™mana —— 0,1784 r Cl,
226,99 —x
_22699.0,1784 _
X = 00T - 0,405 2
Karonna:
100 r spuTmana 0,1784 r CI,
331,49 X
_ 331,49-0,1784 _
S 0:591:,

Hemak, onnmH anomta 0,405 r, karoana 0,591 r Cl, 6op 6yaraH.
KoHueHTpalus Y3rapuiuy sca Kyiujarua:

anoza: 0,405-0,4679=0,358=p_;

karopna: 0,591 -0,053=0,538=p, ;

Ba p, +p, =0,809.

(6.23.) Ba (6.25.) TeHrIaManapra MyBohHUK;

— pK — 0,538 — .
e = et e 0,896~ 05

gt =1=ng- =1-0,6 =04.

13. Hatpwii auesr CH,COONa sputmacuumnr A_=82 Om'-cm?. Ka-
Jm# auerar CH,COOK spurmacuuunr A_= 140,8 Om!-cm? ra TeHr.

Neyscoo- =04, ng. =0,5 ra Tenr. Kanuit auerar spuTMacHMHUHT

YEKCHU3 CYIONTUPWITAHAAIN 3NEKTP VYTKA3yBYAHJIMIMHU A ciscook
AHMKJIAHT.
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Ewww. (6.19.) tenrnamara (Kosibpayi KOHyHHTa) MYBO(DHK;

A.cincook =Mk A cucoo- -

XapakatyatJmkuu (A, A ) Taluil COHJIapu (n, n) OwiaH y3apo
oornaran (6.24.) tedrnamanad Goitnatanub, yrapuu xpcobnanmus:

Ay =R NS = He

A, x+ =050-140,8 =704 OM~" - eM’;
?‘-—.cl-l_:cnn- =04-82=328 Om! 'CME;
A

- cHicook =32,8+70,4 =10320M" -cM’.

Macananap

I. 291 K na C, =0,8718 kmonb/M* KOHUEHTpauMsigart KaHIHUHT
CyBAAru HPUTMACHHUHI OCMOTHK BOCHMM p,, C, = 0,5 KMOab/M* KOH~-
perTpatysizary NaCl HUHT cyBAarn puTMacMHM OCMOTHK Bocumura
Py T Terr. NaCl HMHT AMCCOUMIAHNLL JAapaXacH o HA aHMKJIAHT.

2. CaCl, uunr cysaaru 7,5% osputmacu 6up armocdepana 7, =347 K
na KaiHaiau. Cysuuur 6yr 6ocumu 347 K na 787 MMm. cuM0DB yeTyHMTa
teHr. MU3otoHnk KoahduumeHT / HA aHUKJIAHT.

3. C Mosisip KOHLEHTPALMSIIA DIMLEPUHHHHT OCMOTHK DOCHMM p, Ba
NaNO, nuur C,=8,49 r/100 r cyBiu 3pUTMACMHHUHT OCMOTHK DOCHMH
P TEHT. NaNO_; HUHT 2puT™Macuaa o = 0,640 ra Tenr. [muepuHHUHT
KOHUEHTPALMSICUHN aHNKJIaHT.

4. 11,74 r NaCl uunur 200 r cyBaarn spurmacuia o= 0,70 ra TeHr.
OpUTMAHUHT My3Jall TeMMeparypacuHH Ba My3Jall TemnepaTypacu-
HUHT nacaiiniuy A7 HM aHUKJIAHT.

5. 0,1 monb Ty3aunr 100 r cysnaru sputmacu £ =-0,054 °C na my3-
naiam Ba o= 0,72 ra teur. by Ty3 auccoumnnaHraHaa KaHua HOH (1)
xocus bynaamn?

6. MgCl, Ty3n 3pUTMACHHMHT TaXpubaLa TOMWIraH My3aall TeMre-
patypacu ,=-3,7 °C 6ynran. luccormnannm napaxacu o= 0,825. Cys-
HUHT KpHocKonuk aoumuiinuri 1,86. 300 r cysna neua rpamm MgCl,
Ty3H apurad? DpuTmanap TapKHOMHH aHHKJIAHT.

7. 298 K pa o-HondeH301 KMCJIOTAHUHT IMCCOLMSIAaHWLT KOHCTaHTa-
cn K =1,4-107 ra tenr. 0,5 Kr-MoH/M’ 5pUTMALA AMCCOLMIAHMIL Japa-
JKacu o Humara TeHr?

8. Dnwtamun opomuann C,HNH Br 0,05 kmonp/m* spurmacuzna
pK, (sbun 1gK)) = 3,662 ra tenr. N30ToHHK KOAPDULUMEHTH [ HU aHNK-
JIAHT.
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9. AmomuHuil xnopuasunr cysaaru 0,05% sputmacuna o =1 ra Teur
Ba YHM waean apurma ned xabyn kuaub, spuTma ycruaaru cys Oyru-
HUHT HUCOMIT KaMaiun (p, — p)/p, HU aHUKJIAHT.

10. 298 K na ammoHu# runpokeun NH,OH nunr 0,1 M spurmacuza
K.=177-10" ra tenr. H*, OH" MOHJIQPMHMHI KOHIUEHTPALMACHHH
AHMKJIAHT.

11. SpurmaHuur pH = 4,70 Ba pH = 12,5 ra TeHr. DpuUTMaiapaard
(H) Ba (OH-) Muknopu xanyara Tenr? K =1,2-107' ra Temr.

12. 0,1 1 NH,OH apurmacuumur pH = 11,27 ra tenr. Cys HOHJapH-
HUHT Kynaitt™ack K =0,71-10-" ra teur. NH,OH HuHr auccoumsia-
HULI KOHCTAHTACHHU aHUKJIAHT.

13. Téﬁ H HCl xucnoraHuHr, 'S_EI)G g HCl kucnotaHvHr pH Hi

aHUKJIaHT.

14. Tl]i’ﬁ H NaOH spurmacunuur pH uu anukiadr. CyB MOH/ApH-
HUHT Kynait™acy K = 1,2-10-" ra TeHr.

15. 298 K ma ammonmit runpokcun NH,OH HuHT auccoumtaHHL
KoHcTaHTacu K = 1,77-10° ra tenr. 0,1 Moib 3pUTMaCHHHUHT (H),

(OH"), pH 1u anuKiant. CyB HoHnapy Kymaittmacu K, = 1,008 107" ra
TeHT. i

16. AgBO, HuHT TYitMHTaH 3puTMackna /m = 0,0081 Mok Ty3 60p. by
sputmara m=0,0085 Mons AgNO, KYLIMITAH. O agno, = Otagso, = | TEHT:
AgBO, HuHT 6y 3pUTMaza 3pyBYAHINTUHEN aHUKJIAHT.

17. 298 K na CuCl, nunr cysna Ba 0,025 M MgSO, apnTmacuid

3PYBYAHJIMUIMHU aHMKJIAHT. CuCl2 HUHT 3pYBUYaHJIMK KYranTMacH
L=3,2-107 ra TeHr.

18. 25 °C na AgBr uuur 0,001 monsis KBr spurmacuiard 3pyBuaH-
JIUK KYTauTMaCuHU aHUKJIAHT.

19. FO3acu S cm? 6yiiran Ba Gup-6upunan 2 cM Macodana xonmaul-
raH KKy aektpon ypracuna 0,05 1 KNO, apurmacy GuiaH TYUIMpPHI-
rai. 0,05 u KNO, HMHT 9KBMBaNeHT O3NeKTp YTKa3yBYaHIMIH

A, =109 cm?-Om'-r-3k8™! ra Tenr. ConuiuTpMa IEKTP YTKa3yBIaH-
JINKHH QHUKJIaHT.

20. KO3acu 4 cm? 6yuiraH Ba opanapuaary Macoda 0,7 cm OyiraH HK-
KM 3/1eKTPOIl IJIACTMHKACH OpanuFMra xoiutawraH, xaxmu 0,1 monra
TeHr uauw CuSO, ra Tynnupuirad. SpuT™Ma KaBaTUHUHI KapLIWIHIH 23
Owm. Comiiutipma Ba 9KBUBAIEHT JIEKTD YTKa3yBUaHIMKHN aHUKJIAHT.

120




e i o it
J e =

21. 103ack 2 cM? Ba 5 cM opaiMKaa KoWalran xaxmra | Moab
oynran AgNO, sputmacy Tyuampunran. A = 94,3 Om ' cm?/r-akB .
COoNUIITUPMA DJICKTP YTKA3YBUAHJIUTUHH aHUKJIAHT.

22. Xnop cupka kuciora CH,CICOOH HuHTr auccoumgaHuiI
koncrantacn K =1,4-10", V=260 n/mMonb cyionTtupuira 3puTMaHUHT
SKBUBAICHT 2JICKTP VrKasyBuanaury 174,.8 Om'-cm?-r-okp . DpUTMaHu
YEeKCHU3 CYIOJTHPWITAHIArd 3KBUBAJIEHT 2JIEKTP VTKasyBuYaHJauru (A_ )
HW aHUKJIAHT.

23. 25 °C jga Kajiuil HUTPAT IPUTMACUHU YEKCU3 CYIOATHPUITAHIArH
anekTp yrkasyBuaniuru 103,97 Om~'-cm?-r-aks ra tedr. Hurpar HoH-
HUHT XapakaT4aHJIMIMHU BA YEKCHU3 CYIOJTHUPHITaH 2puUT™Mana Taiiumil
COHMHM AHWKJIAHT.

24. KCI spurmacuumur A_= 130,1 Om'-cm?-r-3kB™" ra tenr. Cl- HoH-
HuHr Tamui conun 0,5 ra tedr. K* Ba Cl- MOHJIApMHUHT XapaKaTyaHIn-
FMHW AHUKJIaHT. -

25. Er kuenora C,H,COOH HMHT AMCCOUMIAHMII KOHCTAHTACH
K =1.54-10". Kucsiora 208 j1/r-9KB CYIOITHPHIITAHIA BOAOPOL MOHH-
HUHI  KOHIEHTPAUMSICUHM, DSKBUBAIEHT 2JIEKTP YTKA3YBUAHIMKHH
AHUKJIAHT.

26. Slueiika XaxKMM, CONMIITUPMA 3J1eKTp VTKasyBuauauru 5.8 10
6yaran KCI apurmacu 6Gunan tynampuiaranaa anektp Kapuuank 103,0
Om oynran. Ly siueiikanm 0,01 H cupka Kuciorta Ouaad TYJIAHPHITaH-
na kapwpauru 5770 Om 6ynrad. 0,01 H cHpKa KMCIOTAHHHT 3KBUBA-
JIEHT 2JEKTP VTKA3YBUAHJIUTHMHM aHUKJIAHT.

27. Cyiontupuarad SrClL, opurmacuaa Sr** Ba ClI- moHsapHHHT abco-
ot Te3nukinapu 5,2- 107 Ba 6,8- 107 M/c GYaraH. DpUTMAHIHT HKBHUBA-
JIEHT 2JIEKTP VTKa3yBUAHAMIM Ba MOHJIAPHUHI XapakaTuyaHJAHTHHH
XaAM/1a MOHJIAPHMHT TallMLL COHJAPHHH aHHKJIAHT.

28. KCIO, HMHI 4eKCH3 cyloaTupwirad spurmacuaa A_= 1228
Oat'-cm?-r-akB™! ClO, Huur Tawmm conn 0,481, K* sa CIO, nonnap-
HUHT XapaKaTdyaHJIWIMHY aHUKJIaHT.

29. Cu Ba Pt snextpoanu wauniaa, 41,59 r spurmana 1 r CuSO,
oysiraH apuT™Ma MEKTPOIM3 KHIMHTAH. DNEKTPOAU3AAH CYHI KaToll
yayactkana 34,706 r spurmana 0,5118 r CuO 6ynran. Tawmu connapt
N, N HW AHUKJIAHT.

30. Cd Ba Pt anexrpomnn uanmaa 0,201% CdCl, spurmacu sJiek-
TPOJIU3 KWIMHIAH. DIEKTPONU3IaH CYHT aHoA yuacTKana 53,59 r apur-
maza 0,0802 r Cl,, karon ywactkana 54,12 r spurmana 0,0966 r Cl,
ovaran. MoHaapHUHT Taliui COHMHM aHHKJIAHT.




3L Mosoviop chpra kueaoranuir CH CICOOH anccotntaanm
wosctantack 298 K aa 1,55:10 Ymoas/n. V=32 n/Moib cylonTupmiiia
WEMBLICHT ANCKTP YTRasyByaraur 77,2 OM '-eM?-r-3KB ' ra TeHr.
MONONIOPCHPRA  KMCAOTAHHHE YEKCHU3 CYIONTHUPHJITAHIATH  2eKTp
VIR AVARQR TN A HI QHUMKJQHT.

R

3. 2 K ma 1.59:10° M cupka kuciaoranHuur i, = 109,78
Ov 0 ont-oKe ¢ ora Tedr. MounapiuHr Xapakatyaauru A L= 3498

MO R A a0 =409 OM '-em? ra TeHr. DpUTMaHUHT ;JH HH Ba

RO KOHCTAHTACHHH aHUKJIAHT.
MacananapHMHr XapoOJapu

1. 0,7436. 2. 2.70. 3. 0,140 mMonb/n. 4. 3,14. 5. 3. 6. 21,4 1. 7. 5,15-10 ",
8. 1,067. 9. 2,77%. 10. C, .+ =C, oy- =0,76-10"" mons/n. 11. 2-10°
12, 17510 13. 2,46; 2,70. 14. 10,62. 15. [H*] =0,76-10-"". 16. 0,0049
Maas/a. 17, 5,65-10¢ monb/n; 1,88 10+ Monp/n. 18. 5-10-"2. 19. 1,374
OM oM. 20. 2 =7,61-10*OM ' -cMm": ; A, =38 Om~'-cm?. 21. 3, 727107
Owm'-em7t, 22. 392.2 Om'.-cm2. 23. 30 39 OM-'-cM2-r-3kB™'; n_= U‘_92
24. 65,57; 64,53. 25. 1 =0,55-10; |H ]=6,5-10". 26. 10,4 Om'-cM2.
27. %, =5,018; 1=6,562 Om'-cm?; A = 11,58; ng2. =0428; n- =0572.
28. Ay =606 OM'-eM% Ago, = 5907 Om'-cm?. 29. n = 0,4854;

=0,5146. 30. n... =0430; n,- =0,570. 31. 38,8 Om~'-cm*. 32. K =
=17 107 pH=47312.




VIIb O b

DJIEKTP IOPUTYBYM KYU (DIOK) BA
DJIEKTPOJI [TIOTEHIIAAJLIAPU

BniekTp 10opUTYBYU KyY (DIOK) — 31eKTp OKUMMHM l03ara KejTu-
PYBUYM Ba 3JIEKTP OKMMWUHUHI Y3JIYKCUINIMITUHU TabMUHJIOBYM Ky/paT-
JIM oMU — Ky (Heprust)aup. KyrnuHua y KWUMEBUIA peakLiUsi DHEPIrUsicH
xucobura 103 6epanun. KUMEBHM peakLIMs SHEPIUACUHHM SJIEKTP DHEPrus-
cura aiJlanTupud DepyBUM KYpHIIMA 2aabeanukx snemernm Aed atajiajiu.
Oparpa, Oy KypuiMa 2JICKTPOJIMT 3pUTMalIapura TYUIMPWITaH HKKH
3J1eKTpojLaH ubopat Oyaiu. « nexkmpod-apumma» Yyerapacujia rnoreHual
(271eKTp NMOTEHLIMAT) BYXYAra KeJladu.

DNEeKTPOJIMT 3IpUTMara TyIUMpUIral Metaul (KM MeTajiMac) cUc-
TeMacura aaexkmpod qeuunaan. DnekrTpoiap OUpUHYY Ba UKKMHYH TYP
X1 OVaau Ba aneKTpoi bunaH yMyMaH olraHuaa spyT™a ypracuaa 6opa-
JIATaH MOHJIap aMalliMHyBU HaTUXKACKUIa 2JIEKTPO/1 Ba SpHUTMa Yerapacu-
na anekrp noreHumani (/7) Byxyara kejaaau. BUpUHYU XU 2J1eKTpo1a
ICKTPo/ OUnaH 3puTMa ypracula KaTHOH aJIMalMHUILN, UKKUHYU XU
3JIEKTPO/UIap/ia 3¢a aHUOH aJIMallIMHUILK cofup OYnand. Byxyara kearaH
MoTeHLMaN 2JIeKTpo TabUaTHaaH TalliKapy 3puTMa (MOH) KOHLIEHTpa-
umsira (C) 6oruK 6ynud, Oy 6ornmaHuiHM HepHer TeHm1amacu udoaa
KWJIalu:

=1, i%ln I (7.1.)

298 Kpa 23 Igu’%i = 0,059 ra tenr. [y cababin

I s 0-‘159 Cs.
byHna «+» (roc) astomMatu GUPUHYM XU Ba «—» (MUHYC) ajloMaTH
MKKWHYMK XWJ 3neKTpoara mMaHeyd, F — Mapaneil CoOHH, Z — peakuusa-
1a UIUTUPOK KWJIFaH 3JIEKTPOHJIap COHU — BAIEHTIMKHUHT Y3rapulliu,
M+ — metann Ba Me- — HOMeTaJI1 UOH.
Arap C = 1 teHr 6yica, lgC = 0 Ba (7.1.) TeHr1aMa KyHuaarmura TeHr
Oynaau:

=11y, (7.2.)

OyHna, /I, — spuT™Majia MOH KOHLEHTpALMsICH Oupra TeHr OyaraHaa By-
XKy[ara Kejirad roreHuuan 6ynnbd, Hopmaa (EKu cmandapm) NOTEHLKAN
1e6 aranaan. Typau 3J1eKTPOJUIAPHUHT CTaHAAPT MOTEHUMAIN Mab/IyMOT-
HoMaulapjia GepuiraH.
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Bupunyn Xia 3neKTpoAra KYHHAAru 3JeKTpoIap KHpaiu:
a) ¥3 MOHMHM TYTraH 3pUTMara TYLWIHPWITAH METAJl DJCKTPOA

Kviinaaru cxema KVpMHHULIA udonanaHanm:

Tapku6uaa Cu?*/Cu, Zn*/Zn, Cu?, Zn* vouu 6yaran spurma CuSO,,
ZnSO, 3puT™MacKaaH TaKWI Tonrad 6y MyMKHH.

«/» — YY3HFU B3PUTMACHTA TYILIMPUITaH MABLHOHU OMJIIMPAIN.

6) ras anexkTpoa, MacanaH, Boaopos snekTpon. bynaa ras niarvHa
(Pt) ra ancopbaanran Bonopon H* monun 6ysiraH spurmara Tyumpui-
raH, s’bHU

He/Pi(H,)

Ba Kyiinmary peakuus dopamu: H, - 2H*+2¢e .
Jlemak, MoTeHIIMa;

e 0,059 T RA G
=11 + ] InCye; I =1, + a In B, - (7.3.)

[T, — noreHuman C+ 3pUTMana BOAOPOL MOHMHUHI KOHLIEHTPaLLHsI-

cu Gupra TeHr 6Yanb, apurTmara 6up arMocdepa 6unaH Boaopoi 1060-
puaTaHaa Xocwi 6ynanurad noreHunan. by nopman 6odopod noreHumnall
sTaNoH cudarnaa Kabyn KWIMHKUO Ba KWMMaTH LLIApT/AM paBulLia HOITa
*renr (/1,=0) ne6 kabyn KuirHraH. boika xaMmma 2/1€KTpO MOTEH -
Jlapy KHMMaTH LIy HOpMaJl BOZOPOJ MOTEHLMaMra Hucbaran yardaHuia-
TN
B) OKCuOAGHUWHU Kaumapuw nomenyuanu (21exkmpod). bup Bakria
OKCHIUIOBYH Ba Kairtapysuu 6ysiran 6upukmara (FeCl,, FeCl,) 6erak-
pop Metann (Pf) TymuupraH Oynanu:

Pt/ FeCl,, FeCl, .
By anexTpoana Kyiuaary peakuus 6opanu:

FeCl,+ e 2 FeCl,

EKH
FeCl,- e 2 FeCl,
Ba
C['IK
U=y g Glneeo, (7.4.)

Kail

C,.» C.,— OKCHIUIOBYM BAa KAWTapyBYH SPUTMA KOHLIEHTPALMSIAPH.

HKKun1u xua anekmpodea KyMmuaaru sN1eKTpojuiap KMpaau:
a) 2JIeKTpol Hometaul 6ynanu, ras anekrpoa: Cl/Cl,, Kynuaaru
peakuus 6opaau:
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: 0.059
11 = My= 55 InGes AT (7.5.)

6) Kanomenn snexrpon: ClI/Hg,Cl,, Hg éxu KCl1 Hg,Cl,,
He(Pt)/Hg Cl,, KCI

=11, - 221gC,. (7.6.)

Typawu ss1eKTpos noreH I HaIapHy Ydaliga HiuiaTuiaarad BOao-
PO DACKTPOI KY/UMAHWUIra HOKY/JIAW OVAraHJuruaad, YHUHT VpHUTa
ITAIOH 2JIEKTPO/1 cuhaThaa KaloMeb SJEKTpoaAK KViutaHaau. Kaiomenb
JICKTPOAMHUHT BOIOPO/L HCKTPOIAra HUcOaraH nNOTeHLUHaIN aHUK ypra-
Hwirad sa 6y KCl spurMacMHHUHI KOHUEHTpauusicura 60K 6yiano,
298 K na 0.1 1 KCI na +0,3365 B, 1,0 1 Tvitunrad spurtmana +0,2432 B
ra TeHr.

Jugppyzuon nomenyuaa. KaTnoH Ba aHMOHJIAPHUHT XapakaTyaHInIrm
(as1eKTp TawuiuKM) Typauua 6yauim cababau MKKW XWI 3pUTMA E€KH
TYpAY KOHIEHTPAUMSAN GUp X spuT™maiap yerapacwia anddysmon
norexuman xocun 6ynaam. Macanau, (ZnSO,, CuSO,), (AgNO,, AgNO,).
Onataa, 6y noreHuman WyKoTWiIaam. ByHUHT yuyH MKKH 3pHT™Ma OUp-
Oupu Ounau mysz kynpueu ned atajiraH Ty3 TYJAMPWITaH Hailua opKaiu
oupnawrtupuaann. Ty3 kynpuru cudarnia KaTHOH Ba aHHOH HOHJIApH
xapakaryarumru oup xui (sikuu) 6yaras tyanap oauHaau (KCl, NH_,NO3
Ba Xoka30). Ty3 kynpuru €paamuna aAndpy3HoH MOTEHUNATHH aMaliHi

ar e

HVKOTHIL MYMKHH.

(3.1 Tanbsanuk anementaap

MKKH 21eKTpoa OMpaallTHpUIraHia ralbBaHUK 2JIEMEHTH OJIMHA-
1K Ba 21eKTp opuTyBun Kyu (DHOK) Byxyara kenanu. Macanan, Muc-
pyX aJeKTpoanaH Hbopar raibBaHMK JEMEHTH KyHuaaruia Ty3uira
OVJICUH:

Zn/ZnSO,, KCI, CuSO,/Cu.

KCl — Ty3 kynpuru. Bab3an Ty3 KVNpuK €3uamaiiau, jJekuH y 6op
neb dapa3 KWIHHALK, SIHHU

Zn/ZnSO,, CuSO,/Cu’
€KH

vZn/Zn®, Co+/Cu’.
nZn C'I C] n{‘u




OpHTMa OJUIHTA EKM TATMIA €K KETHIa YHUHT KOHLICHTPALMSICH Kypea-
THAAAH. [T — 1y 2J0EKTPOJ Ba 3pUTMa yerapacuaa XocHa OVIiran noren-
uHan. :

PyX 971eKTPOAHNUHT HOPMa noTeHuman /1, = ~0,763 B Ba Muc anek-
TPOAHMHT noteHuman /71, . =+0,337 B ra tenr. DiieMeHT cXeMaTHk é3u-
raHna, yan TOMOHIA 3NEKTPOMaH(MUi Ba YHI TOMOH/Ia 2JIEKTpomychart
J1EKTPON E3HanH.

Arap 6y 30eKTpo/UIap 2NeKTp VTKasyByM cUM (MacanaH, MMc
CcUM) OMplaluTHpHICA, MOTeHUHalap OapaBapialuMiira WHTHIAAU
Ba 9MEKTPOHJIAP MaH(HUH 1eKTpoaaaH MychbaT sJ1eKTpoAra TOMOH yra
Oouwainm (rokopuparn mucomaa Zn—Cu). Haruxaza snekrpojna
KYIUKAaBaTIH MyBO3aHaT Oy3uiaau, Hartuxkana aaeKTpomaHdHi
3JIEKTPOA MycbaTnauianu, ajieKrpoMycbaT ayekTpoa MaH(HAIalanu.
MyBo3aHaT TUKJIAHUIIM YYYH MaH(hMM 2JIEKTpO/Jla KETAaEéTraH 3J1EKT-
POHJIap YPHUHM DocafMraH SAHIU JEKTpoA Kyiuaaru peakums oyitnya
Zn - Zn* + 2e xocun 6ynanu. dnekTpoMycHaT 3JEKTPOAA Kynaar
peakumsi Cu® + 2e - Cu Gopanu. [aibBaHMK 2/1eMEHT MilUIaraHaa oup
TOMOHAA OKCHJUTAHUIII Ba UKKMHYH TOMOHIA KaWTapUWJIHLI peaklusacH
Gopaau.. lllapTnu paBuiaa OKCHIUIAHUWIL peakliyscH 60paéTraH 3/eKT-
PO MaHGUM KyTO «—» Ba KaUTapWIMIL peakUUsacy Oopa€TraH 3JeKTpoll
mycbar Kyto «+» neimnanu. AbHu, MaHdMi KyTOOa OKCUIUIAHUIL, MYC-
bar Kyrbna Karapwinil peakisic 6opany. lanbBaHuK 251emeHTaa 6o-

‘paéTraH yMyMMi peakiusi:

+Zn > Zn* + 2e
Cu? + 2e —» Cu

Zn + Cu>» 2 Zn* + Cu

OKCMIUIaHWII-KaWTapuinil peakuusicuaup. Ly peakiysi HaTHxacuaa
aXpajiraH KUMEBHUHA SHEPrusi XMcoOUra 3JIeKTp SHEPTUsI — DJIEKTP IOpH-
TYBYH Ky (E) naiino 6ynann. Diekrp IOpUTYBYM Ky4 (£) 27€KTP OKMMH-
HH BYXY/ra KENTHPYBYH Kyd Ba 6y OKUMHMHT JJaBOM STULLIMHM TaAbMHH-
JIOBYM Ky4 (3Heprusi)ra atunanu. Arap nuddy3roH rnoreHuan Hyko-
TWJIraH Oyica,

CE=I-11, (7.7.)

11, — snexTpomychar asekrposra, I, — anexTpoMaHbUM 3JEKTPOATa
MaHcyo0.

DJIEKTD IOPUTYBYM KY4 KMUMaTUHU 3JIEKTpoaUTIap (MOHNAp) KOH-
LEeHTpauusicura bornaHvium (y3rapyuuin)iu HepHeT KoHyHM udona
KWJIaln, SbHH

PR ORI O
E=Ey+ iF In c (7.8.)
Byepna, E, = 1y, - 1T, .
oy L o, — HOPMal noTeHuHaIap.
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Konuenmpauuon 2arveanux aemenmaap. by xun rajipBaHuK 2je-
MeHTJIap 6Mp XWJI MOJUIAHMHT TYPJIM KOHLEHTpaLMsilary spurTmacura
TyLUMpWITaH Gup XWi MeTaul (MOJULa) SJICKTPOJIUTIapiaH uﬁopaT byna-
u. MacanaH,

Ag/AgNO,, AgNO,/Ag’,
C, <G
C,, C, — KOHLEeHTpauusiiap.
DIOK auddysusanuin xucodbura xocusi 6ynann. Yuaa

=l
I F ln C1 (7.9)

C,= C,=1 6ynranna £, =0 6ynanm.

[FanbBanuk anemeHTHH DIOK MHM Yiryalil opKaiv BOAOPOJL HOH KOH-
ueHTpaumsicu (pH), spyBUaHInK KYIIanTMacH, 3puTMa KOHLCHTPALMACH
Kaby KATTAIMKIADHU aHWKJIall MYMKHH. By ycyiira noTeHIuHoMeTpux
ycyn AermiIanu.

@ Macaianap euuin HamMyHacH

1. 298 K remneparypana Cu?* (C=0,005)/Cu 271€KTPOAHUHT MOTEH-
umanu 0,2712 B ra TeHr. MUC 2/IeKTPOAHUHT CTaHAApT noTeHunani 17, ay
AHMKJIAHT.

Evuww. (7.1.) TeHrnamara MyBouK:

. 23RT
I =H,+ F InC,

Bl DIRT o _ 8,314-298 .
i, =1I - F InC =0,2712 596300 1g 0,005 = 0,30958 B.
2. 298 K temneparypaza xiop anexrponHunr HCl/ P(Cl) C = 0,796,
p=2arm. Il  NOTEeHUHAIMHNA aHHKJTAHT.
11, .. =1,3586 B ra teHr.

0.Cl
Evwww . (7.5.) renrnamara MyBoMUK ras aJIeKTpOAHWHT MOTCHLMAJIH:

1 =11, -2Pgc,, / p**]-1 358--0—05—91g[o 079-L1g2]=144B.
3. Kyituaary raibBaHMK 21€MEHTHUHT 2JIEKTPOUIapkia bopanuran
peaKius TEHIaMalapuHU E3UHT.
Cu/CuCl,, AgCl/Ag.
Euwuuw . Muc anekrpoit maHduii Kyrd 6YiraHuiaH yHU OKCHUTaHULL

peakimsicnt Cu — Cu?* + e, KyMyLll 21eKTpoa Mychat KyTd OyraHimriiaH,
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VHIA KaHTapuauil peakuusicn Ag' + e — Ag bopaan. lanbsanux ae-
MEHTIIa KYHHIarH OKCHIUIAHULL-KAUTapUIKLL peakuusich dopaau:

Cu— Cu®+ 2e
Ag' +e— Ag

Cu+Ag' 2 Cu?+ 2Ag

4. Kyitnnarn peakuusi 6opanurad rajibBAHMK 2J1EMEHT CXeMACHHM
TY3HHT.

Cd + CuSO, & Cu + CdSO,

Evwuw. By peakuusna Cd okcumianasntu: Cd — Cd* + 2e. Muc
3ca Kaurapunsinth Cu? + 2e — Cu. Jlemax, KaaMuii 2eKTp MaHduii Ba
MMC 2JIeKTpoMychar Oynany. YHaa ranbBaHUK 3JIEMEHT CXEMAacH

Cd-/CdSO,, CuSO,/Cu*
oVnamu.

5. H, + Cl, 2 2HCI peakuusi 60paéTraH rajibBaHHK JICMEHT CXCMa-
CUHM TY3WHT.

Eyuw. Peakuusiza BODOpPO OKCHILIASINITH % H, — H* Ba xyiop Kaii-

rapwisinmit 3 Cl+ e — CI-. [lemak, H,/HCI, HCI/CI,,

6. 298 K na Kyiunaru raibBaHUK 37eMeHTHUHT DIOKHM aHMKAaHT.
Cd/(Cd(NO,),, AgNO./Ag
¢ =0,00053, 0,078 mon/n.

KyMy1il Ba KanMUIAIapHUHT CTAHAAPT 2JIEKTPOJI MOTEHLIMAIW MOC pa-
Buwina /7, , = 0,797 B, 11, ,,=-0,402 B ra TeHr.

cd ™
Euuw.
23RT 3RT =
o il T T 228 1gC,s 1B (e 2 XL 1g Coy- =
= (0,799 + 0,0592 Ig 0,078) — (-0,409 + 0-259 g 0,00053) = 1,192 B.

7. OpuTMaHUHT pH HU aHUKJIAHT.

Pi(Hg)/Hg,Cl,(x), KCI (0,1 1)/H"(Pr)
K:I..-1OME.'I:’J.‘ICK1]}DJ! XHH runpo: AneKTpoa

By anemenTHuHr 298 K na DI0K E = 0,15 B ra Teur. Kasomenb
SNEKTPOAHMHT noteHunanu /1 =-0,3369 B, XMHIUAPOH 3JIEKTPOAHMHT
craHaapr noteHunanu /7= 0,6994 B ra TeHr.
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Ewuw . Xuvon (C H,0,) Ba runpoxution C.H (OH), napHuHr K-
BUMOJICKYJISAP 6npuxmacu (C,H,0,-CH, (OH) IXHHm,ﬂ,pOH (XT) neitu-
nanu. XI" HUHT TYIHKUHTaH apumacnra (cysna XKYIa KaM MUKIOPAA 3pUii-
nn) Gerapady merann (Pr) tywmpuiraw XI-sasekmpod nevivnanu. XI'-
INEKTPOAHUHI NoTeHLHaIH (bakaT GUpruHa BOIOPOI MOH KOHLIEHTPALIM-
sicura BOFIUK, ABHU

1=

0.X1

+0,059-lg Cu,,- . (7.10.)

ByHiait 60FnaHMl 3pUTMAIapHW BOJIOPO/ MOH KOHLIEHTpaLMsACU-
Hy XT-2/1eKTpojL MOTeHUMATIN OPKAJIH aHHUKJIallra MMKOH Bepanu. By-
HUHT YYYH KaJloMeJib 2J1eKTpo/l Ba X1 -asekTpoa (aputMa XI-apuT™Macu-
na) siapaaH ubopar raJibBaHUK 2J1EMEHTH TY3WJITaH:

Hg(Pr)/Hg,Cl,, KCl, XI'/XT(Pr).
ByHnaii ransBaHuk anemeHTy DI0OK Kyiinaarura TeHr:

1=y - M, = M, +0,059-1gCy. -

I, I, — XUHTWUIPOH Ba KaJoMeJIb 3/IeKTPO/UIap MOTEH LIMaAJIH.

ByHnan

My =ly-E  0,699-0,3369-0,15 - 3602

pH = -1gCys =—5oeg— = 0.059

8. DpurMasa MUC HOHMHUHT KOHLieHTpauusick (Cu?") HY aHUKJIAHT.
BYHUHTI y4yH TY3UIraH rajibBaHMK 2JIEMEHTHHW

Cu/Cu?, Cu*/Cu
4 C.=1

s

298 K pa 910K cu E£=0,8885 B ra TeHr.

Evwuww . Kannaii 6yacuH OUp spuT™Maia MFOHHUHT KOHLIEHTPaLMSICUHU
aHUKJIalll YYYH LY 3pUT™Ma MOTeHLMaIH Mabiym OyiraH Goluka 61p aJiek-
TpOIaH UOOPAT rajibBaHUK 71eMEHT Ty3uanu Ba aemeHTHHU DIOK ciHu
ynyail opKaIu KOHLIEHTpallMst aHUKIaHaau. byHaa,

e Il ~ 1= By 00591 =£f,+@1gf!_:*0,0591-1gc,.

E, =0 ra TeHr.
[IlyHra kypa,

. gn "0 088Rs
l8C, = ~55065T = ~ 30,0507 - 03885

ékn C,=0,0013.
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9. Kymyiu x10pui AgCl HUHT 3pYyBYAHINK KYTIAWTMACHHY ( L) AHUK-
naur. Cl- monunuHr 0,1 H KCI apuT™Macuaaru KOHUEHTpallsicuaa:
1, ,,=0.7990 B ra Tenr.

Evuw. AgCl HUHT 3pYBYAHJIMK KYraiTMacH

(6 o (e

Cy- MabayM 6yirammurunat, dakar C,,« HM aHUKIalW Kepak. By-

HUHT YYYH KYMYI 3JIEKTPOAHY MOTEHLMANN MabJiyM OYJIraH 3j1eKTpon
(omatma 6y XuJ1 37eKTpoA cudaTUila KaJloMellb JIEKTPOL OJIMHANM) OuU-
niaH OUPAAIUTHPUO, ranbBaHUK dAEMEHT TY3MO, Oy 31eMeHTHHU £ Gunan

yiyail Kepak.
Ag/Ag*, KCI, Hg, Cl,/Hg (kaomenb 371eKTpon),
0,1 H

KCI — Ty3 Kynpuri.
By anemeHTHUHT E=-0,052 B ra, /7T =0,3369 B ra TeHr.
E=1 - H“ Ba Ag 3NEKTPOAHUHT MOTEHLIMATH

1, =T - E=0,3369 - 0,0525 = 0,2844.

(7.1.) Tenrnamara MyBo@HUK (z = 1 TeHI):

M=o + 222215, = 0,799 +0,0591-1gC,, ,

Z

OyHaH

EORMOZE 010 g0,
yHaa

Caes = 1,96-107°

Ba

Ly = 196-10° .01 =196-107"°.

107 Pb/(Pb(NO,),, Ag(NO,)/Ag

Ci= 1l c=
ranbBaHMK 371eMeHTUHUHT SHOK Hu aHuknaHT. Kepakiau y3rapMac Kar-

TaJIMKIapHU MabJIyMOTHOMAJIaH OJIMHT.
Ewuw. (7.7.) TeHrnama 6unan E 1 Ba E HY aHMKJ/Iall Ky#HWAar-

9a: Eg = Ty 0y = 11, -
3HCK'rp0ﬂﬂapHHHr CTaHOApT MOTEHLManu MabjlyMOTHOMalapiaH

onuHamu: 1, ,, = 0,799 B; 11, =-0,126 B.
Hdemax, £, =0,799 + 0,126 = 0,925 B.
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LlyHra myBoHK,

C gt 0,0591 -
E=FEnh 0-039‘ lg 2 = 0,925+ 2021151 = 0,925 B.

Ph’

Macananap

1. MacananapHu edMil YYyH Kepakid 6yJjiraH MablyMOT/JapHH HJI0-
Ba (MabinymMoTHOMa) AaH onuHr. Kyriuaarn maHdui Ba Mycbar Kyroua
Ba rajibBaHUK 2JeMeHTAa DopaauraH peakuusi TEHIJIaMAaCUHH €3HHI:

Cu/CuCl,, AgCl/Ag; Cu/Cu(OH),, NaOH/H,(Pt),
Pt(Cd)/CdSO,, Hg,SO,/Hg(Pt);  Pt(H,)/H,SO,, Hg,SO,/Hg(Pt)

2. Kyiiunary peakuusi bopanuraH 3/7eKTpO/ Ba rajibBaHUK 3JIEMEHT
CXEeMaJlapUHU E3UHT.

Cd + CuSO, = CdSO, + Cu; Zn + 2Fe* = Zn?» + 2Fe®
2Ag + H, = 2Ag + 2H*; H*+ OH-=H,0

Ag* +J- = Agl; Li+F,=LiF+ F

H, + CI, = 2HCI; H, +0, = H,0.

3. Ky#ugary rajibBaHUK 2JIEMEHTHMHI 2JIEKTP IOPUTYBYM KY4UH
(DI0K) HM aHuKJIaHT:

Cu/CuSO,, ZnSO,/Zn
(0,05 1) (0,72 H)
DpPUTMaIapHUHT IXUCCOLIMIaHMIL napaxacH o = 0,23 ra TeHr.

4. Kyiuaaru rasibBaHUK aneMeHTHUHr DI0K 18 °C ga £= 1,098 B ra
TeHr: Zn/H. Zn*, H. Cu?*/Cu.

Zn?* MOHWHUHT KOoHLeHTpauusick 0,4 Ba Cu WOHMHMHT KOHLIEHTpa-
uusicu 0,0001 r/n 6ynaranaa, raibBaHMK JIEMEHTHUHT 2JIEKTpP IOPHTYB-
YU KYYM KaHuara TeHr?

5. 25 °C na Cu/u. Cu* noreHuman /1, = 0,344 B ra tenr. by noreHuman
HOJITa TEHT BYIMILM YYYH 3pUTMaHM KaH4yara cyloJITUpULL Kepak?

6. Kyiunaru ranpBaHuk aneMeHTNapHuHr DH0K kanuara tedr Ba
OKMM MYHaIMILIM KaHaan 6yiamau.

Mg/H. Mg?, H. Zn**/Zn;
Zn/H. Zn*, H. Pb*"/Pb;
Pb/H. Pb?, H. Ag*/Ag.
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7. Kyitunary ransBaHik asemeHTHHHT DI0K = 1,099 B ra tenr.
Zn/0,01 . Zn*, HCl/kanomenb 3A€KTPOA ajeMeHTHaAarn Zn/Zn*
ANEKTPOAHUHT HOPMAaJ ITOTEHLMATMHHA aHUKJIaHT,

8. Kyiiunaru anemeHTHUHT DHOKHM aHuKanr:
Cu/0,01 n. Cu*, 0,01 u. Cu?/Cu.

9. MKkkuTa BOAOPO 3/1€KTPOA OUp-Oupnapu OuiiaH 3J1EKTPOIUT 9PUT-
Ma Opkaau 6GupnawTHpuiraH. BUPHMHUM 31EKTPONUTHUHT GOCHMH
p,= 760 MM ra, HKKHHYM NEKTPOTUTHUHT 6ocumu aca p, = 400 mm ra
TeHr. by ranpBaHuK 31eMeHTHUHT HOK cMHM aHMKIaHT.

10. 18 °C ma Ky#unaru 3/J€KTPOUIAPHUHT NMOTEHLIMAIM KaHYa BOILTIA
TEHT?
0,01 1. /HCI/ 0,01 1. NaCl
0,01 5. NaOH/ 0,01 a. NaCl

11. Ky¥iunaru oKCHIUIAaHMIL-KaUTapWIMIL rajlbBaHUK 3J1€EMEHTIapH-
HUHT DIOK cHHU aHHMKIAHT.

0,001 H. Ti* | HOpMman

Pb KaJOMelb
0,1 H. H” 3JIEKTPOI
Ti+0,1 n. H,SO, anexTtponHuHT HopMan noteHunanu //=1,211 Bra

TEHT.

12. Kyiunary ajileMeHTHUHT
Cu/0,65 H. Cu*, 0,32 H. Zn*/Zn
DIOK cuuM aHuKnaHT. Ty3MapHUHT HOpMAaJl 3pUTMATTAPHUHK OIUCCOLIU -
JaHu gapaxacu o.=0,23 ra TeHr.
13. Kyitunary 31eMEHTHUHT
Zn/H. Zn*, 1. Cu?*/Cu

18 °C ma QKOK E=1,098 B. Arap pyx HOHMHMHI KoHuUeHTpauusicu 0.4 ra,
MUCHMKH 3ca 0,0001 6ynca, | autpaa #» = 2 Mok ra TeHr G6ynranna,
DIOK kaHuara TeHr 6ynanu?

14. Cu*/Cu yerapacuna noreHumany /7= +0,344 B ra tenr. By uerapa-
na MoTeHLMa HOJIra TEHT OYIMIUY YYYH MUC MOHWHHUHT KOHLIEHTPALIMS -
CMHM KaH4yaraya KamMauTUpHiL Kepak?

15. Zn /0,01 u. Zn*, | u. KCI, Hg,Cl,/Hg/(Pt) rajibBaHUK 31€MEHT-
HUHT 25 °C na DI0K cu £= 1,099 B. PyxHuHI HOpMa MOTeHLMATHHH
aHukianr. Kanomens 31€KTPOAHMHT NOTEHUMATUMHI HoJra TeHr 1e6 Kabyn
KMJIMHT,
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16. Kyitnnaru KoHUEHTPAIMsUIN TaIbBAHUK 2JIEMEHTHUHT
Cu/0,01 1. Cu?, 1 . Cu?/Cu
DIOK cunu aHmkiaHr.

17. 25 °C pa Ky#uaary 3/1eKTPOAHUHT
Cu/Cu? (¢ = 0,005 n)

noreHunanu [7=-0,2712 B. by 31eKTPOOAHUHT CTAHOAPT [MOTEHUMUATH
[1, i1 aHUKJTaHT.

18. Kyitunaru an1eMeHTHUHT

Pt/0,001 u. Ti*, KCI, Hg,Cl,/Hg(Pt) — kxajomenb 2/1eKTpoA.

SIOK uu anuxnanr. [1;  =0,056; H*-H =0

19. 25 °C na AgCl spysuarnuru C = 1,5-10-° Monb/i1; 11y Temnepary-
pana AgBr uumr spysuanauru C, =7-107 mons/n; [Ag'], [CIT], [Br]
J1ap KOHUEHTPALMAJIaPDHHM aHHIJIaHT.

20. Kyitnnary rajbBaHUK 3JIEMEHTHHUHT

Pt,H,(p =1 arm)/H" (¢ = x), 0,1 n. KCl, Hg,Cl,/Hg(Pt)

9I0K cu 25 °C na E=0,50 B ra tenr. pH HM aHukaaHr. YHaa
II_=0,3369 B.

21. Kyitmpary ransBavuk asnemeHTHuHr Pt/H* (pH = 6), xuHrua-
poH, 0,1 u. KCI, Hg,Cl,/Hg 25°C na 310K cuHu aHukaaur. XuHrui-
POH 3JIEKTPOAHUHT CTaHaapt noreHuuanu /71, = 0,694 B.

22. Kyitnaaru ranbBaHUK 3JIEMEHTHHHT
Pt, H,(p =1 atm)/0,1 u. H*, H" (pH = 2)/xuHruapoH/Pt

XMHTUAPOH CTaHAApT asiekTpon noteHumanu /7, . = 0,6994 .
XUHIMAPOH 3JIEKTPOAHMHI MOTEHUNAIUHY aHUKJIAHT.

23. Kymym snextponHuHr [Ag'/Ag] Ba xJIOp KyMmylll 3J€KTPON
[Cl-/AgCl], Ag napHMHI CTaHAAPT JAEKTPOA NoTeHuHanuaax Qoiaa-
nauub, 25 °C na AgCl HMHT 2pyBYAHJMK KYyNalTMacHHW aHUKJIAHT.

24. DnexTpPOANApHUHI HOpMaia noTeHuuanunad gonnananud,
298 K na kymyiu raJoMiUIapHMHT 3PYBYAHIMKIAPH HUCOATUHH aHMK-
JIaHT:

LAgC!: LAF&: LAgi
25. 25 °C na Kyduaaru raibBaHMK 2A€MEHTHUHT
Pt/PbJ, (k), J-(C = 1), Pb*(C=0,01)/Pb,

DI0K cu £=0,1728 B ra teur. Pb) HUHr 2pyBUaHAMIHHHA @HHUKTAHT.
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26. Cd/Cdl],, Agl(K)/Ag anemMeHTHUHT JIOK cu 25 °C ja
E =0,2860 B ra renr. Spurmanaru CdJ, HUHT KOHLIEHTPALIMSICUHM aHUK-
NaHT.

27. Pb/PbSO, (k), CuSO,(c = 0,02)/Cu anemeHTHUHT 25 °C ja
OI0K ¢cn E=10,5594 B. CuSO, HUHI KOHUEHTPaLIMSICUHW QHWKJIaHT.

MacanaiapHuHr XaBo0.J1apu

3.1,111 B.4.0,932 B. 5. 1,38-10-2H, 6. 0,442; 0,285; 0,918. 7. 0,258.
8.0,036 B, 9=, 0,0081 B. 9. 0,032; 0,017. 10. 0,902 . 11. 1,114. 12. 0,982.
13.1,38-10-2. 14. 1,04. 15. 0,056. 16. -0,339. 17. 0,902. 18. Ag" = 1,52-10°
Cl = 1,43-10% Br = 1,26.10% Z,A, = 2,25-10-%; 2, , = 4,910
19. 2,78. 20. 0,0091. 21. 0,6404. 22. 1,8-10-°. 23. 1-1077; 7-107.
24.1,514-10-%. 25. 0,0842. 26. 0,6404.
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VIII BO b
DIEKTPOJIA3

Dnekrponusna apurMmanad oup Mapaneit anekTp MUKIopH 96500
amriep - ceKyHa €xu 96500/60-60 = 26,8 amnep-coar (A.C.) yrraHna
anekTpomnapiaa 1 r-3ks (107 kr) Monna axpananu. bup amnep-coar
MEKTP MUKJIOPU VTraHja 2NeKTPOJUTIApAa aXpaliud YUMKKAH Moja
MUWKIAOPHUTa 2ACKIpIUMEsUI KGUGareHIN TEUWTIaNN.

Jlemak, KUMEBUH DKBUBAIEHT

N M (MoneKysia OFUPJIUTH €KH aTOM Maccacu)
: Z (BaJIeHTJIMK)

Ba ’E)JTCKTDKHMEBHH IKBUBAJICHTIA TCHI

5__M _ 5
=g (8.1)
OyHoa: 9, 9 — KUMEBUIA Ba DJIEKTPKUMEBU I DKBUBAJICHT.
DnexTpoula axXpajiud UYMKKaH Moiaaa maccacu (m) MabliyM MHUK-
nopaa asekrp Q = Jr OKUMUHU YTKa3aau:

26,8—13,‘} [13,
x—

It —=x3. 26,8

Ba
m=z-x2, (8.2.)

Oy epna, M — MoLlaHUHT MOJEKYJISIp MaccacH, ¢ — MOJIAa BUIEHTIIUTH
(Exu peaklivsiaa 3apsUTHAHT Y3rapraH COHM). DNEKTPOIN3 BaHHAIAH YTraH
JIEKTP MUKIOPUHU (Q = [1) kyaonomemp 1eb atanrad acbob KypcaTtaau.
Jlemak, BaHHamaH yrraH a/1ektp Mukaopu (A.C.) anexktpoana axpa-
N1 YMKKAH MOIUIAHUHT 2JIEKTPKUMEBUNA SKBUBAJIEHT COHUTA (m, ) TEHT:

N..=N, (8.3.)

DyieKTp OKMMHK Oyiiuua XapaéH yHYMM amajjla axpanud 4MKKaH
Mo[la MMKIOPUHHMHT (m,) Ha3apuil aXpaiaud YMKMIUM Kepak OynraH
MoAda MUKIOPU (m ) HUCOATHra TEHT:

y=—2-100. (8.4.)

H
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Macajajap e4uil HAMYHACH

1. KO3acu (carxu) S=1.4-102 m? (140 cm?) Taékua (11acTUHKA)HKU
pyx OunaH Konjall Y4yH Ty3 BpilTM’iCH[‘a TYLWHUPUIITaH. DpUTManan
20 MHHYT OaBOMMIA JIEKTP OKMUMM lobopuiaraHga pyx Ta€éKYaHWUHT
maccac 1,82-10- kr (1,82 r) ra owrran. LUy BakTna katoana 2,10-10-2 kr
(2:10 r) Muc axpanrad. Pyx ydyH oKuMM OyiiHMua yHYMJIM pyX KoIUla-
MaHWHT YpTaya KATMHIMIMHY aHUMKJIaHr. PyXHU coMiuTHpMa Maccacu
7,14-1073 kr/m~ (7,14 r/cm?) ra TeHr.

Ewuw. DpuTManaH YTraH a1eKTp MUKIOPHUHH KYJOHOMETp Kypcar-
KMYHIaH GoinanaHub TonaMus. DNeKTp MUKIOPH, aXpajiraH MUCHUHT
SNIEKTPKUMEBHI SKBUBANEHT COHMra 6apasap:

0 = ‘;w AlC:
Cu

MMCHHUHT 2JIEKTPKUMEBUI SKBUBaJIGHTH (J.) HM aHHKJIAUMHU3.
MWUCHUHT MoJiekyJisip Maccacu 63,54, BaneHTAUrM z = 2 ra teHr. [le-
MaK, KHMEBUM 3KBUBANEHTH: I, = M/z = 63,54/2 = 31,27 ra TeHr.
[lynxra kypa

26,8 A.C. — 31,27
LA.C.— 3,
B1o7
e, =S¢5 = 1885

Jlemak,

Pyx 6¥iinya oKuM yHYMUHU, SSbHU m, HA aHUKJIaUMU3.

Q_ < :Q'SZna

IEMakK, aBBalo 9, HW aHUKJIALLl Kepak.

PYyXHUHT 3ncl<Tp1<14MEBHM SKBUBAJEHTUHH (D, ) aHUKIaUMM3.
M, = 63,38 BajeHTMIH, z = 2 ra TeHr. KuMEBUit BKBHBZUICHTPI (9):
9= M/Z=63,38/2 = 32,69 ra TeHr.

Hemak, 971eKTPKUMEBUI SKBUBATIEHT (2, )

26,28 A.C.— 32,69 32,68
1AC.— 3, } e

By KuiiMaTHU 1oKopunary TeHriamara (m, = Q-9, , y = % -100)
KViAWiIca, oKUM Byiiua yHyM TeHT 6y1amau: i
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m, e is : —OA
Piz m 100 = _——-]‘77_1‘22 100 = 84,2% =

Pyx KoruiaMaHuHT KUTMHJIUMTMHA TOMaMK3. ABBAIO aXpairaH pyx Mac-
CACUMHMHT XaxXMHW Tonunanu: d=m/Vea V=m/d=0,25 cm?;
Korutama KaJiuunury (/):

W N =
I'= 5= %d = T40713 = 0.00182 cm = 0,182 MM.
[i= v}
OyHna, i — OKUM 3UwIMIK (KYHIanaHr kecumu | cm? maH YrraH a/eKTp

MUKIOpKH) Ba i = [/1S. Macana wapti 6yiuua =20 MuH. = 20/60 coar.
Jemak,

<:L: 1,7760 ~‘—‘-337A 2
=S 2014072 T & /Gie

2. 103acu §=80-102 m? (80 cm?) OyiiraH nactrox, OYJarMHu pyx
OunaH Koriaul XapaéHuaa 3/1eKTp OKUMHK 3Uusiuru i = 3,2 A. 102 MA/M?
(3,2 A/em?) na 20 muHyT nasomuaa karomna 23 °C ga 752 MM cuMob
ycTYHHU Documuaarn V= 6662,7-10- m* (62,7 cM’) Boaopoa axpairaH
(cyB DYFH OMIIaH TYHWHTAH).

Pyx 6yitnya OKUMHUHT YHYMUHHM Ba pyX KOTUIAMAHWHT KATUHAUTHHH

aHMKNaHT. 23 °C na cyB OYFUHUMHT 60CUMU py; o = 21,0 MM.cHMOG ycTy-
HUra TeHT.

Eutu. Kanva pyx axpanud YHKKaHHHW OWINMLL YYYH pHUTMaIaH KaHya
MHKIOPAA 2JIEKTP OKUMH YTraHWHKM OUaMIL Kepak. ByHu aca axpanraH
BOLOPOA MHUKIOpHAaH dornantaHud Tonuil MymMxuH. Jlemak, aBBajio
r-3KB. (KaH4ya 2JIeKTPOKMMEBH I 9KBUBAJICHT) BOAOPOA aXpaiubd YUKKa-
HUHH OMJIMLL KepaK. BYHUHI yYyH BOLOPOAHMHI HOpMaJl 1LUapouTaaru
(7T=273 K Ba | atm) xaxmuuu (V) 6unuiu kepak 6ynagu. PyXHUHT
conTpma curumu 7,14 kr/m=3 (7,14 r/em?).

I xonar I xonat
T, =237 + 23 7,=273
p, =752-21 p, = 760 mm. Hg yeryHu.

I xonatnax Il Xonarra yrkasuiu Kepak. ByHuHr yuyd omams leit-
Jlioccak KoHyHuaaH doinanannd, xaxmuu 7, = (273 K + 23) nan
T, = 273 ra KeATHpaMK3:

Vi T,y _ WG _ 627273
ARl U S T T T
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Ouau 273 na Ba | atM Aard XaXMHUHM Tomamu3 p, = (752 — 23) naH
p,=760 Gocumra Boitib—MapuoTT KoHyHUnaH doitnanatnamms:

W onm

V, = V'?”‘ = (627 +273-(752-21)) /(273+23) - 760= 55610 M* = 556 cm’-

0

Hopman umiapoutaa | Moiib BOIOpoa XaxXMu — 22,4 1 = 22400 cMm’ Ba
MEKTPKUMEBUH 3KBUBAJICHTH:

AL 22400 ;
Fi= Z‘26,B ¥ 226,8 =418 cMm XAC

AXpaub YUKKaH BOIOPOIHHU 2JIEKTPKUMEBU I 9KBUBAJIEHTH COHH Ba
IieMak YTraH 3J1eKTp MUKIOpH Q:

_ 356
0= AT 0,133 A.C.

DpUTManaH YTraH 3J1eKTp MUKIODU:

0= iSt= 3,2'0,8%% 00353 A.C.

Pyx 6¥iiMya oKMM YHYMHU:
y=2n 2% j00_8449%.

Q o)
YyKKaH pyx MUKIODH (m,, ).
m, =3, -0, =1,22-(0,853 -0,133) = 0,878-10° xr (0,878 KT),
(byHaa, 1,22 — pyXHHUHT 3JIEKTDKUMEBUM 3KBUBATIEHTH).
Pyx KonnaMHUHT KanuHauru (/):

Ve og i Ve - ey

& dzn 2 S = S'dzn 2
N0 37500 &
= 807104 = 0,10154 cm = 0,0154 mM.

3. Pyx Ty3u spuTMacu TVIAMpWIraH pyxJall BaHHacura maccacu
m = 15,0 kr Ba conuiuTMpma 1o3acu S = 1920- 10* m3/kr (1920 cm?/kr)
6ynraH gactrox 6ynary TyIMpuiaraH Ba /=80 A 3JeKTp OKMMU 1060pUb
TypuiaraH. Kanunnuru /=15-10-2 cM O6yiirad KornjiaMa oJiMll yyyH KaHua
BakT Kepak dynanu? OkuM 6yitvua yuym — 90%.

PyXHWHT conMiuTHpMa 3uunuru d = 7,14 r/cM>.

Evwuw. Jlemak, MabiyMku Q = [t — yTraH sneKTp MHKIOpH,
[ — amnep, t — BakT; 6yHaa, / — MabiyM, Q HUM aHHKJIanl Kepak. QO 3ca
KaToj/1a aXXpainub YUKKAH PYXHUHT 3JIEKTPKUMEBUHA SKBUBAJIEHT COHMIA
N, 6apobap/yp. ABBaJIO, 6Y/IaKHUHI XaMMa F03aCMHM KYpcaTh/IraH KaiiH-
JIMKIA KOIUIall YUYH KaH4a pyX KEPaKJIMIMHM TOMMIL Kepak.
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Bynakuuur jozacu: S= 8 = 1920-15-10? = 28800 cm?.
BynakHuHI XaMMa 103aCHHU KYPCaTUIraH KalMHAMKAA KOTIall yayH
KaTtola axpaind YMKUILIKM Kepak bynraH pyx maccacu (m):

m = Sld = 28800-0,015-7,14 = 0,08 r.

PYXHMHT 2JIeKTPKUMEBUI IKBUBAICHTH COHU m/ 2D ra TEHT Ba

Q:lr:% Ba r=!—’_"§=8&?gz=3,l6coa'r

Ba YHYMHHM Xucobra oJiraHga: y = 39—]06 = 3,51 coaT.

4. NaCl aputMacuaas 22 KA 2J1eKTp OKHMH 24 coat gaBomMuaa 1060-
puiaranna tapkubuaa 138 r/n narpuit muwikopu Gop O6ynranH 5450 i
apuTMa onMuHrad. NaOH yuyyH okuM OViMya yHYMUHU aHUKJIAHT.
DIEKTPOJIN3 HaTUXKacula KyHuiaruua peakuust 6opanu:

NaCl + H,0 = NaOH +1.Cl, +%H1.

m,

Evww. Okum 6Vitnya yHyM (p): y = —-.

mll

24 coarna NaOH (m,) onuiu yuyH Kepak OyjiraH 3/1€KTp MUKIOPH:
Q=1r=22-24 = 528 A.C.

| A.C. anexrp yrranna | anekrpkumeuit NaOH axpananu, 528 A.C.
yTraHaa KaHuya aniektpokumésuit NaOH axpananu?

m_HW KMiiMaTH Macanana 6epuiirad. Jlemak, m, HU aHUKJIaLl Kepak.
BYHUHr yuyyH 3pHTMajlaH KaH4ya 3JeKTp MUKIopu (Q) HM Ba OyHAa
KaHya MUKIopaa anekrpkumesuit NaOH axpanuiuu aHukiaHaan. LIyH-
ra kypa NaOH HMHT 2JIEKTPKMUMEBUI 3KBUBAJICHTMHM aHHUKJ1all KEepak:

D %: 23+]|6+] - 40.

Hemak, NaOH HUHT 9/IeKTPKUMEBHUI SKBUBANEHTH F
26,8 A.C. yrranzaa 40 r NaOH axpananu,
1 A.C. yrranna 40/26,8 = 1,492 r NaOH axpananu,
528 A.C. yrranaa aca:
m = 528-1,492 = 787 kr

ra TeHr.
Amanaa oniHrad NaOH HUHT MUKIOPH — m_HU aHUKIaHMU3:

1 n na 138 kr 5450.138
m, = =2322220 = 7579
5450 m, — m, } g 00

m.

Ilemak, y = :_l =57 = 925% .
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5. Harpuit runoxsioput NaClO snektpkumeEBHii yeyi Oian NaCl

JaH oMHanM, OyHaa KYHHIArd peakiis Gopamu:
NaCl + H,0 = NaCIO + H,.

SnexkTponausep 22 Ta gueitkanaH nbopar 6ynnb, xap Kaicu gyeikara
/ = 50 anexTp okuMM 10 coat naBomumaa o6opuiaraH. Hartuxama Xap
autpaa 10,2 r NaCl 6ynran ¥ = 900 n apurma onmuHran. lacrnabku
aput™a Xap Jutp spurmana 180 r NaCl tyrran. KOGopuiran anexktp
OKUMUHMHT KyunaHuiuy £ = 108 B 6ynraH.

Anugnanr: a) NaClO 6yiuua okum yHymu; 6) 1 xkr NaClO yuyH
KaHua 2JIeKTp 3Heprus cap® 6yirand; n) kaHuya NaCl capd KWIMHIAH;
B) anexTposinfa NaCl HuHr dolmanaHuiu Kod3GOULIMEHTH HUMara
TeHr?

Evuw. 1) NaClO yuyH okuM yHYMU (p):

y =25.100, %,

m,

OyHna, m_ amanza xocun 6ynran NaClO. Macanana 6epusiraH MUK/IOP-
naH ¢oinanaHub yHH aHMKIALl MYMKHMH:
= [NaCIO] - ¥ = 10,2-900 = 9790 r.

m, HU aHVKIaimus: 10 coat uunma n = 22 siyeiikaga Xocusl Oy
Kepak OynraH m, Hu (8.2.) TeHraMara MyBO(UK;

m =113
Aemak, aBano NaClO HUHI 2MEKTPKUMEBUIA SKBUBaJEHTUHM aHUK-
jawr kepak. (8.1.) TeHrnamara MyBouK:

9=M - ;§g§~1.39 r/A.C.

Oyhna: My, ., =23 + 35,45 + 16 = 74,45 Ba 6y KMIIMAT I0KOPHAATH TEHT-
Jamara Kyiunca: m = 50,10-1,39-22 = 15300 r.
byHnaH,

A 9790
Jmmo-m -100 = 15300 100 = 64,0% ,

2) 1 xr NaClO onuut yyyH capd KWIMHraH anekTp sHeprus (W)

w = L-Et _ 5010810 _ < ;
7 9790 5,52 kB - coar/kr.

I kr NaClO xocun 6¥nuiim yuyH capdnanran NaCl MUKAOPH:

m 3 [NaCl}.vy _ _ 180-960 _ 17.7 kr.

NaCl m, 9790
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Capdaanran NaCl MuKa0pH:

My = 11 Oyuqitt-y:

Hemak, Oy TeHrnamany eyuur yuyH NaCl HUHT 2JCKTPKHMEBH
aKBUBaNeHTH (D ) Hu Ba NaCl yuayH okum Gyiinua yHYMIMIMIMHA
(y) Bl Kepak.

£ MoE 56145 =
O =M =222 = L9 T/AC..

“MN:M = 23 + 35,45 = 58,45. Peakuuﬂr“a‘) MYBODHK: Vi = Yuicio- PY
KMiMaTAapHK IOKOPUIArY TEHTIamMara Kyiuica:

Ry = 18- Dy -y = 50-10-1,09-0,64 = 7676 1.
NaCl HUHT dmmmnal-mu.l Koa(pHLmeHTH:

ey =100 = 2670100 = 4.44%
Yo = TRy 100 = gengs 100 = 4.44%.

6. Yanykcus nuuouu n = 150 BaHHara Al OUpUKMaCHHUHT CYIONT-
macuaaH ubopar anekTposausepra / = 145 KA a5eKTp oKUMH OUp O
(30 cyrka) yrKasuirania p = 99,5% Tozanukaaru m, = 4700 kr antoMu-
HMIA OJIMHraH. Ypraua KyusaHuil 6up 3‘1t:1<"rpom13cpna E=695 B 6ynran
OKUM OVitnua yHyMHM Ba | kr 100% nu TO3a UIIOMHMHMWM OJIMIL YUYH
KaHya 2J1eKTp SHEPrus Kepak OyJraHauMruHu aHUKJIaHr.

BanHana Kyiuaaryuya aJ1eKTpKMMEBUIT peakuyst Gopaiu:

2A1,0, + 3C = 4Al + 3CO,
Evuw. 1) anexrp okum 6yitnua yHyMm (y): y = (m p/m ) 100.
Hazapuii onMHUIIM MyMKUH 6YraH anioMUHUA MUKIOPH (/M) Ky-
Wugaryya torunagd: m = [-t-9-n.

Jemax, alIOMUHUIHUHT 2/1eKTPKUMEBUN 3KBHBWIEHTH (2) HW Ou-
JIMIL Kepak:

5_ .M _269?
) o 268"0335 5 ALC.

m = 145-24.30.0,03355- 150 = 5250000 r = 5250 xr,
Oy KMiAMaT/Iap IoKOpUAary TeHrinamara Kymuica:

_ my,-p _ 4700-0,995 . [
= e 100 = 89,0%;

capd KWJIMHIAH COJMIUTUPMA 3/1eKTp 3Heprus (/V):

N =LVt _ 145-695-24,3

m = 47000995 - 15500 kr-coar ;
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Macananap

1. Pyx bpomun ZnBr2 HUHT cyBnM aputMmacunaru 20 rpammHn Tyna
SNEKTPOAN3 KMITHLI YIYH 45 MHHYT NaBOMMIIA 3JIEKTD YTKaswiraH 6yau-
wH Kepak? DpuTManaH yTraH 3jexTp Kyuu (/) KaHua amnep 6ynran?

2. Huxens cynsdar NiSO, spurmacunan 1 A.C. anextp yrradzaa 0,0343
3/EKTPKMMEBUH HUKEND axpanub yukkaH. Hukens 6unan 6upra Boao-
poz Xam axpanub yukkaH. KaHuya Bomopoa axpanubd YmKKaH?

3. Cywonrrupmiras cynbdar kucnorara H,SO, spurmacunaH 10 mu-
HYT JaBOMMIA 3JIEKTP OKMMH Ioﬁopuﬂraﬂna 290 K (17 °C) Ba 0,987
at™. (750 MM Hg) 6ocumnaru V'=4-10-' m* (100 cm*) Bomopox axpa-
raH. YTKa3WIraH aJIeKTp OKMMH Ky4yu KaHua amrep oynran?

4. Muc xnopun CuCl, spurmacunan 2,3 A anextp okum# 30 MUHYT
naBoMUAAa YTKa3wiraH. byHna anexTpoja KaH4ya MMC axpainraH?

5. Muc cynsdar CuSO, kyprommms Hutpat Pb(NO,),, KyMYLI HUT-
pat AgNO, Ba BucmyT xinopun BiCl, sputmanapy opkanu 1 A.C. yrran-
Ja Xap Kaucu METAULIaH KaH4ya MeTajUl axpaiagu?

6. Muc cyabdar CuSO, spurmacunan 5 A.C. 271eKTp OKMMH YTKa3HJI-
raH Ba Katoj 3jieKTpomaa 5,5 r muc axpanunbd umkkan. Oxum Oyinya
YHYMHH (y) aHMKJIQHT.

7. Cynpdar kucsorara H,SO, spurmMacunan S MMHYT aBOMMIA JIEKTP
yrkaswirad. Karonma 298 K remreparypa Ba 748 mm cuMob yCTyHMOAru
bocumaa xaxmu =400 m? 6ynrad Bogopon axpannd YMKKaH. Y TKa3ui-
raH 3JIEKTPHUHT KYUMHHM (/) aHMKNAHT.

8. 03acu S = 10- 10 cM? 6y1raH mIacTUHKAHMHT MKKM TOMOHMHH
0,05 MM KanuMHIMKIArd Kamiam buwiaH Koruiaul Kepak. BYHUHT YYyH
HuKenb cyabdar NiSO, spuTrMacunan 2 amnep Ky4yiau 3JeKTp OKMMH
yrkasunrad. Konnam yyyH Kepak 6yaraH HUKeJIHW OJMII YYyH KaH4ya
BaKT 1aBOMUIA JEKTP 060pHLl Kepak 6Ynanu? HukeJTHUHT COMULUITHP-
ma 3uunnru d = 8,9 r/em?.

9. Cynbdar KHCIOTaHMHT CYIONTUPWITaH 3PUTMACHIaH 3JIEKTP OKMMHU
10 MuHYT maBoMmuOa 000pUIraHoa axpairaH BOJOPOAHUHT 17 °C Ba
760 mm Hg Gocumma xaxmu 100 cm® ra TeHr 6ysran. Ypraua OKUM
KYUYMHHM aHHMKJIAHT.

10. Muc xnopun sputmacuaad 30 MUHYT maBomuaoa 2,3 A 3J1€KTP
oxnmi ob6opwirad. CuCl, HUHT KaHYa Maccacy axpara?

11. Muc OpOMMIOHUHI CyBOArd 3pUTMacuma 45 MHMHYT ITaBoMuIa
20 r Muc GpOMMI AXKPAIMIUM YYYH JIEKTP OKMMHUHMHI Ky4M KaHua
Bynuium Kepak?
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12. Muc cynbdatr, KYPFOLIMH HUTPAT, KYMYIll HATPAT Ba BUCMYT
HUTPAT 3pUTManapuiaad OMp aMnep coaT 3JIEKTP OKUM obopuirad. Xap
Kalcy METAJUTHHUHT KaHuya r-9KBUBANCHTH aXpasind unmkaamn?

13. Hukensb cynpdat spurmacunad 1 amnep-coar 2JieKTp OKMMH 1000-
pUJTraHza KaTomia HUKEJb Ba BOAOPOA OMpraiimkia axpaiud YMKKaH.
Askpann®b ynkkaH HuKesnb Kuimaru 0,342 r -3KB ra TeHr. DpKuH X0/1a
Heya r-3KB BOZOPOM aXpaniud umkKaH?

14. CuCl, HuHT 5pUTMACHIAH 2 aMIep 3JICKTP OKUMMU 2 COAT NaBOMM-
Ja VTKa3wIraHaa KaTtoljla Heya rpaMM MUC axpanud yukaau? Arap ury
wapouTtaa CuCl, nn Cu,Cl, 6uran anMaliTpyica, KaToana KaHua MUC
axxpaynd yukanu?

15. 80 c™m® 0,2 mosstp spurmanaru (Fe*” temupuu (Fe?*)temupraya
KauTapuill yuyH | amrep 2/1eKTp OKMMHHM KaHya BaKT JaBoMuaa 1000-
puiu Kepak oyianu?

16. Toxk 6yinua yuym 90% 6ynranga | T MHC OlMIL YyYyH KaH4a
3JIeKTP 3Heprus (Koysib) Kepak Oymamu?

17. AgNO,, CuSO,, KJ, HCIO, kaiitap apuTmMasapaaH 3/1eKTp OKMMH
robopwiranna rniuatuHa anextponaa AgNO, sputmacuaa 0,1079 r ky-
My axpanubd yukkad. CuSO,, KJ, HCIO, sputmanapuia Kanuai Moz~
Ja Ba KaHyamaH axkpajiauu?

18. KJ spurmacunad Oup coar HaBoMMIA TYPIYH 2JIEKTP OKUMM
roboprwirad. Axpairas Hoxuu turpiatt yuys 200 em?, 9,05 monstp Na,S,0,
apuTMacu capd Oyiran. DneKTp OKUM KYUUHM aHMKJIAHT.

19. Huxkens cynbdar NiSO, spurmacuian 31eKTp OKMMU 1060puII-
raHia KaTolla HUKeJb Ba BOAOPOJ Duprajukia axpairad. JpuTManaH
0,5 amnep coat 3J1eKTp YTKa3ujiraHaa HopMas wapoutia xucobnaraHna
7.4 cm? Bomopon axpanub unkkan. Hukenna axpaind YHKHIL OKUMH
OVituuya OKMM YHYMHHM QHMKJIAHT.

20. Pyx cynbdat ZnSO, sputmacuiaH 3J1€KTP OKMMH YTKa3wiraHza
KaTomaa pyx 6unaH Gupraankiua BOAOPOI XaM axpaind YnKkaH. Dpur-
manaH 20 amrnep coat oKMM OOOpHIIraHia Ba pyXHHUHI OKUM Oyitnua
yHymu 90% 6Viica, KaTomaa Heva rpaMm pyx Ba KaH4a XaXM BOLOPO/L
(Hopman 1wapouTt xucobuma) axpanund unkaamn?

21. Hatpuit cynsdar Na,SO,spurmacuaad 4 A 21eKTP OKHMHHH
10 coart naBomuaa yrkaswiaran. Karon Ba aHoi yuactkatap oup-oupnnan
axxparwiran. Karonnza NaOH Ba anoana H,SO, xocun 6ynaam. Miukop sa
KMCJIOTAHWHT KOHLUEHTPaUMsICMHM aHuk/1aHT. Kartoan yyacTKaHMHE XaKMH
S1 1, aHOA y4aCcTKaHWHI XaxXMu 8 J1 ra TeHI.
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22. IO3acu 100 cm? 6yaran metaun Kypwima 0,3 MM KaJMHIMKAA
2JEKTP BOCHTAcHIa HMKENb KaTjamMM OM/laH KOIUIaHMIUM Kepak. 3 A
KyuM OufaH SpUTMAIAH 3JMEeKTP OKUMH YTKasmaraHaa YyKTupmin KaHua
BAaKT JaBOM 3TMLIKM KepakK? Arap HUKEJIHUHT OKuM OVitnua yuymu 90%
OyiraHaa Koruialmura KaHua BakT Kepak bViamu? HuKenHUHT 3uuuru
92 r/cm?.

23. Pyx TV3MHU 2JEKTPOJIM3 KWIMHIaHoa ymymuu iozacu 100 cwm?
OViIraH TyHyKa Katoja cM@atuia KyuiaHraH. DputManaHd 25 MUHYT ma-
BOMMAA 2,5 A 3JeKTp OKMMM VrKasuwiradH. PyxXHUHI 3HWINTH
d=7,15 r/em® ra TeHr. TyHYKaHM KOruiaraH pyx KaTJaMMHMWHI KalWH-
JINTH KaH4ara TeHTr?

24. 15% mu 2 1 NaOH sputmacuman 5 A 2JeKTp OKMMHU 3 CyTkKa
JaBomuIa bopuaraH. DaekTponausnaH cyHr NaOH HUHI KOHUeHTpa-
UMSICMHM aHUKIaHT. 15% nu NaOH spurmMacuHuHTr 3uuauru 11665
r/cM? ra TeHr.

MacananapHunr xasobaapu

1.6,2A.2.0,10317. 3. 1,33.4. 0,7832. 5. 0,373 9xB. 6. 94,4%. 7. 1,08. 8. 4,13
(4 coat 13 munyT). 9. 1,33. 10. 0,2885 r. 11. 6,35. 12. 0,373 3ks. 13. 0,0031
3KB. 14. 4,7437, 9,486. 15. 12 MuHyT. 57 c. 16. 0,34-10' K. 17. 11,2 c™? H,.
18. 0,0268. 19. 92,7%. 20. 0,9286 x. 21. 0,2985; 0,1866 r-axs. 22. 8 coar
13 MuHyT, 9 coat 8 MunyT. 23. 1,776 1073 cMm. 24. 16,32 r/cm?’.
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IX BOb

KUMEBUY PEAKITUSAJIAP KWHETUKACH.
PACMUI KUHETUKA

Kuméeuii xunemuia peakUMsUIADHUHT TE3JIMrY, Oy Te3/IMKKa TYpJIH
OMMWJUIAPHUHT (KOHUEHTpalus, TeMlepatypa, KaTaiu3arop Ba Xoka-
30J/1ap) TAbCUPU Ba PEAKLIMAHMHT MeXaHu3Mu (Bopull Xo/Utlapu)Hu Ypra-
Hanu. Pearyuanune mesaueu MOAAAIAP KOHLIEHTPAUMSACUHWHT BakT OUp-
nuruaa yarapuiiura resraup. Cucremanary peakumsira KHpUIIaéTrad Ba
XocuJ1 6ynrad Maxcynoriap (Moananap) peakims 1aBoMHIa S9KBUBAJIEHT
Muknopaa yarapaau. IIyHra kypa peakiuysulapHUHT TeUTUIMHY BaKT YTHLLIN
Ouian gactnabkm moaganapHUHr OMPOPTACMHM KaMaiMILK EKH MaxCy-
JioThapaaH OMpoOpTaCHHM KYTalMILMHKA Ky3aTHil (Yyai) OuiaH aHuK-
nai, aemak, xucobsiam mymMkuH. bus dakar, roMoreH cucreMa peakuusi-
JIAPUHWHT, SbHHU peakLusaa UIITHPOK KUYBYM XaMma Moinanap 6up
(azana (¢akar CylOKIMK €KH rasyiap) Oygaaurad peakuusi CHCTEMacH
TYFpUCHIA Daxc 2TaMM3.

Peakums Tesnurura ysrapmac temneparypana (7= const) KOHUEHT-
PaLMSHMHT TABCHPUHM Maccasiap KOHyHu ndoaa stanu:

v=k-C"C™ (9.1.)

OyHOa: v — Ky3aTwiraH Te3JIHK, SbHU MabAyYM KOHLEHTpauusIaru
jJacTiabku MoranapHUHr OopaauraH peakums Te3JIUIH;
C,, C, — buTTa, MKKMTA Ba XOKa30 MOANAJIADHUHI KOHLEHTPA-
LIMSICH;
A, m — OUPHMHYM, UKKUHYM MOIIAHMHI Ky3aTW/raH Te3JIMKKa
KaHIall napaxana TabCHup KWIMILIMHY KypcaTanm;
k — me3zaui KoHcmanmacu (CoOJMIITHPMA TE31HK), SEHHU peak-
LMATa KUPULLIYBYY MOIIAIADHUHT KOHLIEHTpaLMsCcH OMpra TeHr
6ynrasgarn teanuk (9.1.) teHrnamara MyBohUK v =K.

(9.1.) Tenrnama €paamMuaa kK Mabaym Oyaca, Ky3aTHraH TE3JIUMKHH
aHuKIalwl MymMkuH. lyHra kypa, KMMEBUI peakuMsIap KHHETHKacH
KOHYH Ba KMHETHK TEHIJIaMajlapaaru kK Hu xuco0diaiura KapaTuiraH.

Peakuus gaBoMuga peakumsara KHpMLLYBYM MOILJJIAPHUHT MHKIO-
pM (KOHLIEHTPALMSCH) Y3IYKCHU3 y3rapuiuu cababnu peakimst Te3jIuru
XaM Y3JIYKCHM3 y3rapratimruiaaH, Ky3aTtiirad Tesnmnk (v) udomacu aud-
depeHuman kypuHuwga Gepunanu:

v = i%}C R (9.2.)

Oy epana: C — KOHLEHTpALMs, [ — BaKT.
10—X Pycramos, LU.Hypyanaes 145




MuHyc (=) anoMaTi peakuMsira KMpHILYBYM MOJUIAIAPHWUHT BaKT
6ViiMya KOHUEHTPALMACHHM KamaluiuM yayain (Kys3aTuul) opxanu
Haxapmiica, Ioc (+) anoMaTi akCHH4Ya, MaxcyJI0TJIApHUHI KOHLIEHTPa-
LIMSICHHM KY3aTHLL OPKAIU aHUKaraHaa KViMiiaiam.

PeakuusiiapHuHr cMH(IAHHITH

Arap 6up BakTaa dakar 6urTa peakuusi bGopca — Oy XMWl peakumsra
000uu peaxyus, arap 6Mp BakTaa OMp KaHya oMMl peakius bopca —
Mypakkab peakyua nevivnany. Paxkar oMM peakLMsiiap TYFpycKia 6axe
3TaMU3.

Peakuys coaup OVIMILM yuyH aBBajlo peakLusra KUpHUIIYBYH MO/~
nanap 6Mp-6upu Gunan TYKHamMIIM Kepak. KaHuya moiada TYKHALUM-
lwura Kapab peakuus mosapaux cuHbnapura 6yauHaau, S’bHU MOHO-
Monekynsp (OMpuHUM), OMMoNTeKynsip (MKKMHYM), YUMOJIEKYJISp pe-
akuusanapra oOViaMHanu. |

Peak1ys TE3TUIM peakiysara KUpyilyBiM MoaiajlapHUHI KOHLIEHTPa-
LIMsCHra KaHai napaxana 6opiaHraHiMrra Kapab 6upuHIM TapTHoiy,
MKKMHYM TapTHOIM, YIMHUM TapTHOIM peakumsiiapra cuHdIaHaan. {

Bbup xui (6apaBap) Monexysanap Ba TapTubiu peakLMsATapHUHT KH-
HETHK TeHIJIamacu OUp X1 6Yaanu.

Peakumsi Te3aMrara MoanaJap KOHIEHTPAIMACHHHHT
TabCHPH

Monomonexyaap peakuusiaap. MOHOMOJIEKYJISIp peaKLMsIHW KyHH-
narvua cxeMaThk Mdoaa KMIKIL MyMKHH:

A-> B+ C+ ...,

OyHna, A — nacriabku Momma, B, C — MaxcyJiorT.
bupunyu mapmubau (Ba MOHomonexynﬂpS peakLusap yYyH:

p—l -—-—--d -— - 9-3
v dc; x-Cy (9.3)
Oy TeHI1aMa UHTerpaulaHea:
2316 4
k S ) lg C (9 )

Oy epaa: C; — nacmiabk¥ MOLJaHMHT AacTJabKu KOHLIEHTPaLUSICH,
C— nactiabku MOIIAHUHT / BaKTAark KOHLEHTPALMSICH.

YHna:
C= C, I, (9.5.)
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Arap, a — nactiabku MOMUIaHMHT OOLUJIAHFMY MOJIb COHU (KOHLIEHT- ;
pauusi); x — aactiabky MOMIATAPHUHT [ BaKTa peaklMsra KUpuuIrad a
MUKJIOpH BYiica, MabiiyM BakTaa (/) 1acTJabKy MOJAAHUHT MUKIOPH (a -
- x) 6Ynanu Ba =

=k(a-x), (9.6.)
Oy TeHIlaMa MHTerpaulaHca:
_23 a
k= : lg T 9.7.)

Peakiumsara kupuurad Moaaa MUkKaopu (x) 6yica,
x=a(l -e™*). (9.8.)
Hemak, k HUHr Yiyamu (' 6ynaau.

Bumoanexyanp (uxxunqu mapmuban) peaxyusaap. bBUMONEKyYNsip pe-
aKUMsUIap cXeMaTHK KYpPUHMILAA

A+ B2 C+ I+ ..
O6yaub, ynap yuyH
~4X —f,-C,-Cy = k(a-x)(b-x), 9.9.)

Oynpa: C,, C, — nactnabku 4 Ba B MoaajlapHUHI MabiyMm (f) BaKTaa-
I'M KOHLIEHTPALMSICH
a, b — A Ba B MogaiapHUHT factiabkiy BaKTAaru MUKIAOPH;
X — JacTnabky Mo[lalapHMHI  BAKTAA peakluara KMpULIras
MUKIOPH;
(a-x), (b—x) — A Ba B MoananapHHHI { BaKTAaru MUKIOPH.

By TeHrnama uHTerpaiaHca:

‘i 1 bla-x) 23 b(a—x)
s t(a-b) In a(b-x) ~ 1(a-b) Ea(b-x) (9.10.)

Arap nactinabku mMojaganap TEHI KOHLEHTpauMsiiaa, ibHU a = b na
OJIMHraH bynca

dc )
=L k(a - x) 9.11.)
Ba
S O 1 N T S ey

k HUHr ynyamu: (17'-c"') €k (¢'-Monb ') OYnaau.
Muunuu mapmubau peakyusaap yuyH nactiabku momnanap 6apasap
KOHUeHTpauusina onuHranaa (C = C = C.):
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G (C, - x)° (9.13.)

Ba

k=1{ | _J_} SRIeE =] x (9.14))

Bab3aH peakuus TE3NMUIrH AacTNabKy OJMHIaH MOALAJIapHUHT KOH-
LeHTpauusicura 60FIKMK 6VaMaiiau, HOb TapTUOAK Bynaan. by xun pe-
aKLUMSIap Y4yH:

C,—i =i

k =
f

(9.15.)

By xun peakuusiap panuMakTWB MOANAJIAPHUHT TapyajaHMIUM Ba
peaklMAHUHT Te3NUrK 6olliKa oMuilap 6uiiaH yerapanaHranaa (ano-
dysust, abcopbuus Ba Xoka3zo) coaup OVianu.

Peakuus Taprubuay aHUKIALII

Peakuust TapTHOMHU aHUKIIall pPEaKLUMSIHWHI MEXaHUM3MUHHN aHUK-
Jlawra épaam bepanu. Peakuus Taptubu 6up Hewa ycyjuiap OuiaH aHMK-
JlaHaau:

1. Peaxyusnune xunemux menzaamacuea (9.4; 9.7; 9.10; 9.12) moc
Keauwu. Bakr yriium 6WwiaH AacT/iabkyu MOAIaHMHT KaH4acy (x) peakLusira
KMPHMILTaH €K KOHLUEHTPALMSICH KMPHUILUTaHU, €KY MaxcCysoTJapHUHT
OupopracuHK Xocua 6y1raH MUKIOPU YI4aHaIH.

Taxpubana onuHraH Hatvxanap OMPUH-KETHH LY TeHIlamaiapra
KVIAHO, TE3NUK KOHCTaHTacH (K) HUHT KMMaTH XHMcobs1ad Tonuiaim.

Kaiicu TeHramana xamMmma Taxxpubanapaa k yarapmaca, SsbHH Oup xuil
KuiiMarra ara 6yica, 11y TeHr1aMa MyHocub taptubra ara 6ynanu.

2. Spum avcpanuw eaxmu. By yeynna gactinabky MoaianapaaH Xap Xuil
MHKJ0p/a (KOHLEHTpauusaa) onub, Taxkpuba yrkazunanu. Jdactiadku
MOJUIQJIADHUHT KOHLIEHTPALMSCH (MUKIOPH) Takpuba gaBoMuaa SIpMHCH
peaklusAra KUpMILYBYH, SbHU SpMMra KaMaiMMuluura KeTraH BakT apuMm

adcpanuw éakmu feivnany. By BakTia KHHETUK TeHIJIaMasiapia X = 4

O¥anu. Arap x HUHT 6y KUAMaTHHM KMHETHK TeHIJIamaapra Kyitné spum
QXpaNuIl BakTu (/) Tonunca, KyMuaaru Hatvxxanap oJIMHaIu:

f% = % In2 — MOHOMOJIEKYJISIp peaKLMsiaa (9.16)
11 —l-'l"—'l--a"’

1% a~% — OMMoJIeKyIsp peakumsiia (9:17%)
fi =3-a% — 1 S
1=3 YUMOJIEKYJISID peakliusiia (9.18.)
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VMyMaH:

1 iy

7 =t Rt
(n=1)-k-a" " *

(9.19.)

A
x

Arap opavHara yKura 3 Hu, abelcca YKUra @ HUHI TeruILIv aapa-
2
Kajaru Kuimary Kynuiica, TYFpH YM3HUK OJIMHULLIM Kepak:

-

=

! f

3 A 7 A

[,

a) a) a)
9.1-pacwm.

a, 06, ¢ — mono-, 6u-, yu Taprubnu peakuusap.

Peaxkius Te3/iurura TCMNepaTypaHUHr TAbCHPH

Bant-F'ohdHUHT TaxMUHUK Kouaacura MyBo(UK roMOreH peakiLms-
Japna remriepartypa 10° ra owranna peakums Teanuru 2—4 maporaba (y)
olUa/IU, SIBHH

K, 10 kr, _T,-T
Y="F =2-4 Ba k_n_YI_O’ (9.20.)
s’bHU, TeMriepatypa nn mapta (10) owranna:
k i n
—Lnll =yt (9.21.)

k,

TemniepaTypaHuHT peakiiusi TE3TUrura aHuK TabCUpU AppeHMYCHUHT
aKTUB TYKHalUMILIap Hasapusicuaa 6epuinrad. by Hazapuara myBouK
XaMMa TYKHallUMILIap XaM peakiiyst cooup oyauiumra onud Kenasepmail-
mu. Pakar agghexmue myxnawyeaapeuna peakuust coaup oynuimnra onnd
KeJIay.

AppeHUYyC HazapusiCMHUHT MaTeMaTUK udoaacu Kyiivaaruya:

k =k, - e, (9.22.)

KoHueHTpauust TemriepaTtypa ysrapuiluy OunaH aespiu yarapmarai -
JIMTHIaH Ky3aTUITaH Te3JIUK YUYH XaM LIYHAAW TeHIIaMa OJTMHAuW:

v =, e AT, ' (9.23))
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byHna
v, = kulA]nl B]m‘
k, — aKcnoHeHuUHal (OJUIMHAArH) KaTTaJluK Aerdnianm,

E — axmuenanuw snepauscu feiniann. D¢ hekTUB TYKHalyBaA, SbHH
KMMEBUM peakLus coaup OynamuraH TYKHallMlluaa MablyM MHUHUMYM
3Heprus axpanany. by sHeprus axpaiub YMKMILIM yuyyH V3 HaBbaruaa
peakuusara KUpyiuraH Moaaaiap XaM MablyM 3HeprusiaaH Kam byima-
raH 3Heprusira sra Oyauuiapy xepak. DddekTUB TYKHALLWII COAMUpP
O6VIMLLIM YUYH peaklusira KUpUILYBYM MOLIIapHUHT acT/1IabKu 3Hep-
rusicira Kylnmya 6epuianmrad 9Heprusi akTUBNaHU L dHepTHSICH (E)

6Vnanu.
(9.22.) renrnama 7, Ba T, Temneparypa yuyH (7, > 7)) norapupm-
NaHca:
Bl
lgk, =gk, — 555 -7,
BK, = 18Ky 23R T, lﬁ"L(L——]‘J 9.24)
R e = 53R T, ~ Ts i
ng2 = lgku _LTR'T_}_
€KH
k, E (5,-T)
Eih o . 9.25.)
B 0sR. 7T el
Ba
k
23Rlg>
7 = s (9.26.)
7T,

Macanajiap eyumn HAMYHACH

1. 1 MoJIb METHIAMYHHHUHT BOLOPOJACU3NIAHMIL (IErHApOIalll) peaKLims-
CH:

CH,NH, —» HCN + 2H,

913 K remneparypana onub 6opuiraHia, Kyiuaarnya HaTuxa oJuH-
raH:

Lic 50 100 138 150 200
X MOJIb 0,224 0,395 0,420 0,53 0,032

Teanuk KoHcTaHTacH KUMMaTHHU (k), 250 ceKyHIIaH CYHT MeTWa-
MHHHHWHI Heua MOJIM peaklysira KUpMIITaHUHH, APUM aXXKpaJiUll BaKTH
(1) Ba peakUMSHUHT TapTHOMHU Xucobs1ab TOMMHT.
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Evwwe. OnuHrad HaTvxalapHi MOHOMOJIEKYASID peakLIMSIHUHT TEHT -

namacy (9.17.) ra KYiHHUO unKaMu3s: ~
~ 50 PR R o e 3
r=50c¢ =750 18720224 = 2:01-10 7,
i 223 g ol S g
=100 ¢ k = 155 e 555 = 501107, :
i ), 23 = 1 1 i -3 1
r=138 ¢ k= 358 g = 5.01-107, :
- = _2__ 1 = .107?
r=150 c k = ) Ig1_0‘53 = 502107, ;
{ =200 c k=231g = 498107, 7
20 1—0,032

ypraya k= 5-10- ¢.

k HUHT KMMMaTUHM Xap KalucH BaKT YYyH XxMcoOsaluaaH KVpa YHUHT
KUMUMaTHHM rpaduK ycyn 6uiiaH Torca xam oyiaaan. MoHOMOJIEKYIsIp
peakllus YUyH KOOpIAMHAaTaHUHI abcliMcca YKUra BakTHHU (f), opauHaTa

yKura |

HWHT aﬁcuncca yKura OykuiaraH 2,3 -tga [tga = —] Oypuyak k ra TeHr

Oynanu: k = 2,3-tga (9.2-pacm).

Bumonexysisip peakLMsuiapaa Xam abelucca ykura Bakr ('), opauHa-
Ta yKura x/[a(a - x)] KHitMaTnapuHmu KyUub umKuica, TYFpH YM3HK OJIM-
Haau Ba k=23 - tga ra TeHr 6ynanu.

250 ceKyHIIaH CYHI OJIMHTaH MOMJaHMHI KaH4yacH peakuusira K-
PHUIUTAHJIMIHHA aHUKJaL yuyH (9.8.) TeHmaManad goiaaraHaMmus:

x=a(a-e¥)=1(1 - &)

_ k. _m sirtose .
y=e"; lgy =& =207 -0,544 = 1,456; y = 0,285
4]

x=1-(1-0,285)=0,715 Morb. lg—"—1

SIpuM axpanuiu BakKTMHW TOMMILU
yuyH (9.16.) TeHrmamanaH doitataHa- i
1

a
MM3: . o
b
23lg2 2 3.0, 3
h = -
2 k 5107 !
. 069 =138 ¢ 9.2-pacm. Teanuk
5107 KOHCTATACHHMHT

BaKT OyHMYa y3rapuiuu.

151




Peakums TapTHOMHM aHMKAALL: TaxXpubana ONMHIaH HaTUXalapHu
MOHOMOMEKYIsP (OUPHHYH TapTHOAM) peakLMSIHUHT KMHETUK TeHTrJa-
macH (9.17.) ra KyHKO YUKKaHAA, TEINUK KOHCTAHTa (k) HUHI Xxamma
BakT OMp XWJ KuMMmarra ara OynuiIn, ssbHU JOMMO TYPFYH KOJIMIUIK
peakUHSHUHT 6MPHUHYH TapTHOIH peaKLIUs DKaHJIMTHHK KYpcaTtanu. Arap
OJIMHTaH HaTWXalapHU 6MOMONEKYSIp peakKUMSAHUHT (9.14.) KUHETHK
TEeHIJ1laMacura KyHuica:

. 00224 o4 163
t=350 c yuyH: k=<0 Ta—oa2zay = >’ 107,
s} . 0395 65,107
t =100 ¢ yyyH: k = 100 T(1-0395) ~ 65107 .
. : SOl 0,632 . _ o5 10-3
1 =200 c yuyH: K= 300 T(1-0.632) ~ 85107

k — TypanMya KuiiMaTra ara, AeMak, peaklusi MKKWUH4YW TapTUOIu
3Mac.

2. 1- MUconaary peakuUsiHUHT TETUIA MaxcyaoTiapiaaH 6Mpy 6yiran
BOZOPO DOCUMUHUHT Y3rapHILIMHU Ya4all opKanu Ky3aTWiraH Ba Kyiu-
Iary HaTHXXaJjlap OJIMHIaH:

Ic 50 100 150 200
p=10H/M* 0,665 1,16 1,56 1,86
298 K na Te3nuK KOHCTaHTa KHiiMaTHUHU XxucobnaHr. Bonopoa uaean
rasnap KoHyHura 0yicyHanu n1e6 apas KUIWHT.
Evuw . Ta3 60cAMH KOHLIEHTpaLMsIra TYFpY MyTaHOCUG GYJIraHInru-

nau (p= CRT):
e 3G D3 gy 2.3 Po
K "_r'lg G __r_lga—x = Igpu—p ’
P, = 2,94 -10° H/M? peakuusira TYAUK KMpUILUTaHAa Xocua 6YiraH Boao-
POIHMHT DOCUMU.
BoIOpOAHMHT MakllyM BakTaru 60CMMU YUYH k KyWUIarura TeHr:
6
=50 ¢ ks e, 34:10 = 507107,
50 ~2,94.10°-0,665:10°
2,3 2,94.10¢ -3
t=100c k===1 ’ =5,08-107",
100 g2,94-105-l,16-10"’
2,3 2,94.10° -3
ti=150ic k=21 > eSIE10
150 ™ 2,94.10°-1,56.10°
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2.3 2,94.10°
=200 c k==1lg :
200 2 9410°-1,86-10°

yprada k=5,1-10-%,

NeMaK, YHUHT KMIUMaTH TYPJIH BaKTilapia Oup Xua KUHMaTra TeHT 6Yi1M-
LM PEAKUMSHUHT OUPHUHYM TapTUOIM DKAHIUTUHW OWJIIMpani.

=4,95-107,

3. 10 Mn waBen KUCIOTAHUHT (C,H,0,) kucnoranu MyxuTaa axpa-
JIMII peakL M KMHETUKAcKH ypmlmnuﬁ C H,O, HMHT MUKAOPH KaIUi
repMaHraxar 6uiaH tTutpaaw 6yitnya C,H 0 HHH]" MabJIyM BakKT OUpJIU-

rmiaa KaHda MUKIO0pH peakKLIMsTa Kupnmrannnm AHUKJIAHTAH Ba KyHH-
narv HaTv»Ka OJIMHraH:

f, MUH 0 120 240 420 60 900 1440
V=10*m*(10cm?) 11,459,633 8,11 6,22 6,29 2,07 144
V — TuTpnail yuyH KeTraH KajJiui nepmaHraHat (mi/cm?).

PeakumstHuHr ypTaya Te3/IMK KOHCTaHTaCHHMW Ba peakLiusl TapTHﬁHHH
TOTTHHT.

Ewuw. Arap peakuusi OMpuHuM Taptubnu aed dapas KuimHca,
k KyHuaary teHrnaMa 6vitMya xucodaaHaum:

o 0 23..Co 2,3 a
k = 1 1g(.' _Tlga—x'

t = 120 MMHYT y4yH:

_23, 1145 -3
k=55le 55y =144-10°

(%)

Xynau wyHaai douika Bakriapaa Xam k yuyH KyHuiaru Kditmarnap
onuHraH: 0,44 -103; 1,44.107; 1,45-107°; 1,45-1073; 1,45.107;
1,40-10-3.

Vpraya Teanuk KoHeraHTa k= 1,45- 10 mun'. Xamma Xo/utapaa k HUHT
Oup KuMiiMaTra sra OV/IMILLIKM, XaKkMKATaH XaM peakuust OUpHHYM TapTHOIH
IKaHJIUTMHU KYpcaTain.

4. I'a3 da3zana azor (V) okeun Kyiuaary peakuust 6yrinia napuana-
HalIu:

N,O,=N,0, + 0,50,
By OuprHYM TapTuban peakims 6ynu6, 273 K na Te3nuK KOHCTaHTacH
7,9-10"7 ¢! ra TeHr. N,O HuHr GoutaHFuy 6ocrumu 3,01 - 10°H/m? ra teHr.

Kanya BakraaH cyHr apanaiuma 6ocumu 3,405 107 H/Mm? (3,36 at™) ra
eraau?
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Ewuw . BYHWHT Y4yH, aBBajo, KaH4a N,O; aXpainium KepakjinrnHu
omnu Kepak. CVHr (9.5.) TeHraManad pornanaHnbd Kepakiin BaKTHH
Xucobnaur MyMKHH Oynanu.

N,O, TVna axpanraiga apanaiima 6ocumu 1,5 mapraba omanu (1 Mojib
moazanaH 1,5 Monb Moaaa Xocui 6ynsnth). x Monb N,O, axpairaHia
5.10° :
Oocum MT = |,12 mapra olanu.
0110
Onunrad N,O, HUHT X HUc6aTH MapyanaHrad 6ocum (1 + 3-) Kyiuia-
THra TEHT:

1+ =112 H/m? |, 6yHnan x = 0,24 H/m? .

Hemaxk, 6ocum 1,12 maporaba orumium yayH, omvHrad N0, HuHr 0,24
KMCMH peakLMsira KUPULIMILIN Kepak, AacTiabku MUKAOPHUHT 0,76 KUCMH
peakiusara KupManau. ByHra KaHua BakT Taa® KWIMHUILK YuyH (9.5.)
TeHITlaMafaH doiaanaHaMu3s:

C=C,-e™
busHuHr Muconumusna 0,76 - C, = C,-e*Ba e™ =0,76; —kr=2,3-1g0,76
Ba
;2318076 _ 230,119
k 79107

=3,46-10° ¢ (1g0,76 = 1,881 = 0,119 c).

5. 289 K na cupka KMCIOTaHUHT 3T 3¢upu (3Tuiatierat) NaOH
GwiaH coByHnaHraH. BupuHuM Taxpubana 1 H aTWi-alerataald | M* onuo,
NaOH uuHr 1 H apurmacugad IM? oMb apanaluTUPWIITaH, UKKMHYM
Taxpubana NaOH HuHr 2 H apuTMacuaH | M3 OIMHIaH (XaXM 2 MapoTa-

6a KarranaiiraHy caba6iu KoHLIeHTpaLus 2 MapTa kamasian). Kyiuaaru
HaTHXara 3puILIWITaH:

{, MUH 2 5 7 10
a, kmonp 0,352 0,428 0,448 0,461

Teanuk KoHCTaHTacH Ba IPUM aXPaJIMIL BAKTUHU TOTTMHT.

Evuw . a) BupnHuu taxpuba 6yiiMya: Mkkana apurmanad 1m* onub
apanalTUpWiIraHaa spuT™Ma XaXXMH{ MKKM MapTara Kynaiub 2 m3 6yiau,
AeMak, UKKajla MOJIaHUHT KOHUeHTpauusicy 0,5 H ra TeHr 6ynau. Jle-
Mak, (9.14.) TeHrnamara MyBoGUK:

il
ki t a(a-x)

4 . S oSl
B k=3 5505-0353) = 238
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3 , L f . i 0as
t=5 MHH: k = 5 ' 05.(0.5-0,428) - 2,38,
=7 MUH: po L. AT SRR SRR

1= 10 MuH: ki 001

10 -0,5(0,5-0,461) 2,37,

ypraya k = 0,38 kmonb™' - MUH'.

Apum axpanuiu BakTH (9.17.) TeHr1amara MyBoHK;:

= D LS TAGR R |
S a3 o P M,

MKKMHYM Taxxpubana, apuM axpaauil BakTUHHM (9.10.) TeHrnamaaaH
hornanaHud TonamMus:

by taxpubana spurma Cﬂ, =0,5, Cy,on = 1,0 ra tenr. by Taxpubana
MOI1aJIapDHUHT KOHLIEHTPALIMSICH Xap XW1 6VJIraH MUKJIOp IpUM BakKTUHH
(9.10.) renrnamanas poinanannb tonunanu. bynna C = 0,25 ra teur. By
KMMMaTJlapHUY I0KOpHMIArd TeHraMara Kynusica:

_23 1 0,5(1-0,25)
1 =338 1-0,5 80,5(0,5-0,25)

=35 MUH.

6. 298 K na KCIO + KBr — KBrO + KCI peakuusicu NaOH uuitupo-
Kuna peakuusira kupuuirad. Peakuus 6oumnaa KClO HUHT KOHLIEHTpa-
unscu C, = 0,003230 1 Ba KBr HuHr koHuentpauusicu C, = 0,002508 H
OyaraH Kyiuaaru HaTuxa OJIMHIaH:

!, MUH 0 3,56 7,56 15,05 25,60 47,60 90,60
BrO- uoH KoH-

LeHTpaLMsl,

10-2 Mosb/n 0 0,560 0,0953 0,1420 0,18 0,2117 0,2360

TesnuK KOHCTAHTACH Ba peakLusi TapTUOMHU aHUKJIAHT.
FEuuw. a =0,003230; b = 0,002508; a- b = 0,00722,

2,3 lg b(a-x)

& ol il 0,002508(0,00323-0,0056) _
= D) Baa) - 2 Ig

k 0,000722 " 0,00323(0,002508-0,0056)

=234 n-Monp™ - MUH'.




Xyanu wyHaan dolika BakThap yuyH: k = 23,42; 23 30; 23,52; 23 ,90;
23.80; 23,80 n-Monb~'-MHMH .
JleMak, peakumst MKKUHYH TapTuOiIu.

7. C, = 0,01 1 arunauerar apurmacutu, C, = 0,002 1 NaOH Huur
spurMacu 6unad 293 K na coByHiaHrasaa 23 MUHYTAAQ 3THIALIETATHMHT
10% peakumsira KUpMIUTAaH. DTunateratHUHT ury apurmacu 0,004 1 NaOH
OuJIaH CoBYHJIaHraHNa KaHua BakTaa atunaueratHUHr 10%m peakumsra
KUpHLUraH?

Ewuw . OnvHraH MOIIanapHUHT KOHLIEHTpALIUsACH TypJinya 6yiraH-
auruaad (9.10.) TeHrnamanaH doinanaHubd GMpUHUM TaxXpHOa Mabiy-
MOTJIapuaaH GoinanaHub, kK KWAMaTHHM Xxucob1ad, CyHr aHa L1y TeHT-
naMazaH doinanaHnb UKKMHIU Taxpuba yuyH BakTHM TornaMus: C, = a,
C, = b Genrunacax:

T E-;lg b(a-x) :
t a-b T a(b-x)

X KHAMaTHHU MYTaHOCUOJIMK ycysii OUJIaH TONaMM3:

0,01 — 100% !
S 00110 001
X1 00% 10
Ilemak,
ro 23 1 1 0:002(0.01-0,001) _ 5 g

=23 0,001-0,002 £0,01(0,002-0,001)

_ sy 1 g 0,004(0,01-0,001) 95

3~ 319 0,01-0,004 ©0,01(0,004—0,001) _

I

8. PeakumsHUHT TeMrepatypa koadduiimeHT! v = 3,5. 15 °C na Teannk
KoHcraHTa 0,2 ¢ ra TeHr. 40 °C [1a Te3/IMK KOHCTaHTa KaHuyara TeHr?

Evuw . Banr-Todd xomnacura mysodux (9.20.), (9.21.) TeHrnama:
k 2 >
j,j:f =10 =35.923 e =352k =35.94%°.02=46c"".
(y=3,5%, Igy=2,5-1g3,5=2,5-0,544 = 1,36 Ba y=23).
9. PeakUMSHUHT Te3JIMK KOHCTAHTacH T, = 300 K na 0,02 c' ra,

T, =350 K na aca 0,6 ¢! ra TeHr. AI(THBJIHHHLLI SHEPrusicH Ba AppeHUYycC
TEHIIaMACHIar! SKCTIOHEHLHA! (onauMoary) Karraniuk HUMara TeHr?

Exuw. a) AppeHuyc TeHriaMacura MyBoMHK k, KWAMaTUHHY aHUK-
Jlalll yYyH aBBano EHU KuiMaTHHU 6uamiu kepak 6ynanu. [lyHra kypa
ONAUH E HM, CYHT k, aHUKIaHa/Iu.
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6) AppeHuyc TeHrnamacuaar (9.26.):

23 R‘lg%— 2,3-8,3]4-],‘;%
E= i L= T — = 59400 XK/xmomb =594 «kXK/kmonb
T W5

Ba k, = k,-e """ TeHrnamanan

o & el T 59400 ;
Ig kil = Igl‘l + DBRT = lg0,02 A7 238314300 = 44.10°.

Macananap

1. 30 °C na amatui 2apUpHUHT U300YTUI JIMTUI OMIaH napyaiaHui
peakUMACcH YpraHwiraH, AM3THa 9UPHUHT OOLIaHFUY KOHLIEHTpaLIMsl-
cu 4,5 MOAb/1, U300YTHILIMTHIHKHT 0,15 MoJib/n OYiiraH Kyiuaaru Ha-
TUXajap OJIMHIaH:

f, coar 0 1 2 3 4 5 6
H3obyThn-nuTui, _
MOJb/J1. 0,15 0,132 0,120 0,108 0,097 0,090 0,075

Mannymornapuu lgC, / C™" koopnuHaTHra Kyiu6, rpaduKiaH peak-
LUMSTHUHT TE3/TMK KOHCTaHTACUHM Ba peaklusi TApTHOMHHW TOTTUHT.

2. 37% nu dopManbaeTrMIHUHT CYBAM 3puTMacKaa Ba 34,2 °C na AHK
HUHTI AeHaTypallis KoHcrtaHTacu ypravuirad. JIHK vHuHr 6oumandruy
KoHLeHTpauusicn 2 - 1072 mr/cm® (monekyna maccacu 2,8 - 10° ra Tenr)
OynraH Kyiuaard Hatuxaiap oJIMHaaM:

t — BaKT,
MMHYT 0 1 3 5 T 10 12 '14 17, 20

Peakuwusira

KUPUILIMaraH

JHKHu

Hucodaru, %. 100 94,4 74,4 61,0 48,1 37,5 23,4 22,517,5 12,5

PeakUMSIHUHT TE3IMK KOHCTAHTacH Ba peakLus TApTUOUHM TOITUHT.

3. Asor (IV) OKCMIHUHT I0KOPH TEMIepaTypana axXpaiuily TeKIIHPU-
M0, KYHMAAary HaTUXa oJIMHIaH:

BakT, MUHYT 0 20 40 60 80 100
[NO,|-10*Mons/n 17,8 10,6 7,1 54 46 40

Peak1MAHUHT Te3TMK KOHCTAHTACUHM Ba peaKllust TApTUOMHM TOTTHHT.
7Kapobra acociianu6 peakims TeHIIaMaCHHU €3UHT.
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4. 0,01 H cupka kucnoTaHUHT 3T 3dupu 0,002 H NaOH 6unan 23
cekynmna 10% cosynnanras. Ly xonuenTtpaimsinaru acpup 0,005 1 NaOH
6unaH KaHya BakraaH cyHr 10% coBynnaHagm? CoByHIALL peaklUsCcH
MKKHHYM TapTHOIM peakiums.

5. FeCl, un KCIO, 6u1aH OKCHITAHNIL PEAKLIMACH YUUMHYM TapTUOIU
peakims. Peakiusra oJiMHraH MoAIaJapHUHT AacTiabky KOHLIEHTPauus-
cu C, = C,= 0,2 monp/n ra TeHr. Arap BaKT MMHYT Ba KOHLEHTPaLUS
MOnb/n OunaH uboma KMIMHCA, Te3JIMK KOHCTaHTa TaXMMHaH | ra TeHr.
Peakiis GoluiaHranaan Kanya coat yrrad, FeCl, KOHLEHTpauMsicH UKKH
Bapobap kamagou?

6. 583,2 K na 2CO = CO,+C peaxumsicuaa 30 MUHYTAAH CYHI 6GoCHM
1,049-10°Ia nan 0,924 10° ITa (10 ITa = 1,133 10? aT™m) raya nacairat.
Xyomu my Baktana 0,714-10° Tla man 0,624 - 10° ITa rava kamairas
(V= const). PeakiIMsTHMHT TADTUOMHYN TOTTMHT.

7. A3ot (I) — OKCMAMHHWHT XPATHIL peakUMsicd DUpUHYM TapTUOIIH
6ymub, y Ky#mnaruya: N,O = N, + O.
by peakiiusg 900 °C ra 6opranma, KyWumary HaTvoKaaap OJIMHTaH:

f, 900 1800 3900 4800 7200
Peaximmsira KMpuiiraH
Kucmu, % 16,5 32 57 65 76

YPTEI‘-IB. TE3JIMK KOHCTAHTACH Ba APHUM aXXpaIMLl BAKTHHH TOTTHMHT.

8. NaCl 6unan runoxnopun (HCIO) Kyiunarnya peakimsra KUpHLL-
raH:

NaCl + HCIO — Cl, + NaOH

by peakuus yuyH mommanap 6up xui1 mMuknopaa (Mosb) Ba JIEKUH
Xap XWiI KOHLUEHTpauusna oMHu6 bopunran. Taxpubana sspum axxpaiuiil
BaKTH YIYaHTaH Ba KyWHIOArd HaTHKaiap OJUHTaH:

MonnanapHuHr JacTinabku
KOHLIEHTPaLMACH, KMOJIb/M? 0,1 0,05 0,03 0,02
SpuM axpanui BakTH, ¢ 1,50 2,96 5,0 7,4

PeakimMAHMHT Te3TMK KOHCTAHTACHHM Ba peaKivsl TApTUOMHY TOIHMHT .
9. Boropon nepoxcull cysia axkpanaiu;
2H,0,—2H,0 + O,

PeakuusHNHT KUHETHKAacK 6Up MUKIODAA 3pUTMa OaUG Kanuif nep-
MaHraHat 6unaH TuTpaall 6yiMya Ky3aTuarad Ba KyMHIary HaTyxanap
OJIMHIAH:
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Baxr, MUHYT 0 5 10 IS SR 20 853 (eeeA()

2 cM® HaMyHaHU TUTP-

JIall yuyH KeTraH

0,0015 KMnO,

MUKJIIOPH, CM’ 23,60 18,1 14,8 12,1 94 =58 377

PeakumssHUHT ypTaya Te3/1MK KOHCTAHTACUHU TOMUHT.

10. CO Ba Cl, 6apasap KoHueHTpaunsana onud 300 K na (V= const)
| peaxiusra mpnmran

CO + Cl,—» COCl,
Baxr yruium 6mwian cucteMaHMHr D0CMMHM Kyruaaruda KamauraH:
{, MUHYT 0 5 10 15 21
p-10- I1a 0,963 0,900 0,829 0,779 0,735

PeakumssHUHT TApTHOM Hevara TeHT 6ynann?

11. DTUneH OKCHMIHWHT aXpainil peaklMsacH Kyiuaaruya doprax:

CH,
>0 - CH, +CO
H!

Peaxuust 687,7 K ma Ba TyprvH XxaxM (V= const) na osmmb bopunran-
Jia cucTeMaHuHI OocMMM BakT DuiaH Kyiuaaruya ysrapras:

{, MUHYT 0 4 7 9 12 18

p-10-Tla 0,153 0,163 0,168 0,172 0,178 0,188

* Te3nuK KOHCTAHTACH Ba peakuns TAPTUOMHM TOIMHT.

12. Yymonu kucnora cysibdar KUCA0Ta MaBXYyUTMInaa OMpHHYY Tap-
TMONM 6YK0, Kyltnnary peakuus 6yiuya axpaianu:
H,SO
HCOOH ——-H, +CO
PeakuusgHuHr kKuHetukacuuy axpartaétraH CO Mukaopunu (6ocu-
MH) Y1yail opKaim KysaTtuiarad. YyMonn KMCIOTAHUHT DoLIaHFHY KOH-
ueHTpauusicu 0,02 kmosbs/M? 6yiran. Spum coataad cyHr 5 m? spuT™Manan

1,7 M ra3 axpanub YMKKaH (HOpMas LapouTra Keatupuiranna). Peak-
LMSAHUHT TE3IMK KOHCTAHTACHHU TOTIMHT.

13. Jubpomkaxpabo KMCI0Ta MCHTWITaHIA KYAHIAarud peakius oyHu-
ya rapyajaHaian;
COOH — CHBr — CHBr - CHCOOH — CBrCOOH + HBr

DpurMma | H MILKOp OWiiaH TUTpAaHrasaa, YHHHI THTPH BaKT YTHILH
OunaH Kydunaaruua ysrapras:
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Bakr, MUHYT 0 5 10 [57 208308 4()

2 cm?® HAMYHAHU TUTP-

JIalil yuyH KeTraH

0,0015 KMnO,

MUKIODPH, CM> 23,6 18,1 148 12,1 94 58 37

PeakuusHunr ?p'ratla TE3HMK KOHCTAHTACHHHU TOMMMWHI.

. 10. CO pa Cl, bapasap xonuenTpaumana onu6 300 K xa (V= const)
peaxidsira KUpUILITaH:

CO + Cl,—» COCl,
Bakr yruim 0wiaH cucTeMaHMHT D0CUMMU KyHuaaruya KaMaira:
{, MUHYT 0 5 10 15 21
p-10~ I1a 0,963 0,900/ 0829 — 10,7797 0735
PeakiMssHUHT TApTUOM Hevara TeHT 6ynann?
11. DTHneH oKCHMOIHWHT aXpaiuil peakumsacH Kyitnoaruya doprax:
€H,
CH,

Peaxuus 687,7 K na Ba TyprvH xaxum (V= const) 1a ogud bopuiran-
JIa cUcTeMaHMHI DOCUMM BakT OuIaH Kyuumarvua yaraprat:

I, MUHYT 0 4 7 9 12 18
p-10-°Tla 0,153 0,163 0,168 0,172 0,178 0,188

" Te3nuK KOHCTAHTACH Ba peakumst TApTHOMHM TOTHHT.

>0~ CH GO

12. Yymonu KMcaoTa cyiibdhat KMCI0Ta MABXKYUTUIMIa OUPHHYM Tap-
TMbKn 6¥nKub, Kyunary peakuus 6ynuya axpaiaiu:
H,SO
HCOOH ——"--H, +CO
PeakumMsaHWHT KMHeTHKacuHM axpaiaérran CO Muknopunu (6ocu-
MM) Yi1ualll OpKaIM Ky3aTuiaraH. YyMoam KMCIOTaHUHT DOLUIaHFNY KOH-
ueHTpauusicu 0,02 kmonb/M? 6Yiarad. Apum coataad cyHr 5 M* apurTmanaH
1,7 M® ras axxpanub YMKKaH (HOpMasl WapouTra keaTupuiranna). Peak-
LIMSSHUHT TE3/IMK KOHCTAHTACHHU TOTIMHI.

13. Iubpomkaxpabo KMCI0Ta UCUTHIITaHAa KyHMIArH peakims Oyin-
ya rmapyvajaHaau:
COOH — CHBr — CHBr —- CHCOOH — CBrCOOH + HBr

DpurMa | H MILKOP OWiaH TUTPJaHTanaa, YHUHI TUTPH BaKT YTHILN
OusiaH Kyuaaruya yaraprau:
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BaxkT, MHH. 0 214 380
Hiukop, cm? 12,11 12,44 12,68

PeaxiMsTHUHT Te37MK KOHCTAHTACHHM Ba KAHYA BaKIIaH CYHT IMOPOM-
Kaxpabo KMCIOTAHMHT 1/3 KMCMM aXXpamuIIMHKU Xiucobs1ab TOTTHHT.

14. N aueTuirnuuepus MeTit 3bUMpUHUHT ruaponusu 25 °C Ba niil-
KOP MaBXViUIMruia ypranwirad. Taxpubana Kyiuaoard HatvKaiap Ky3d-

TWITaH:
Bakr, MuH. | C- 102, monp/n | Baxr, Mun. | C- 102, Monp/n

0 8,80 0,9 3,55
0,1 7,96 0,0 3,20
0,2 723 1,1 2,85
0,3 6,52 1,2 2,60
0,4 5,87 1,3 2,40
0,5 5,75 1,4 2,20
0,6 1,85 1,5 1,95
0,7 4,30 1,6 1,7
0,8 4,00

Peak1MssHMHT Te3IMK KOHCTAHTACMHM Ba TApTUOMHM TOTIMHI.

15. Peakuusira KUpMIIaEIraH MOIIAaHWHT KOHLEHTPALMACH peaKlIvs
bouwranrannad 10 MUHYT yTraHma KOHIEHTPALMSICH MKKHU GapaBap Ka-
MaifraH. KoHUeHTpalmsacy OJIMHIMra Kaparasaa S maprta Ky 6ynranaa

24 cexyHIIaH CYHI MKKM MapTaba kamaprad. Peakuus TapTUOMHM TO-
TIMHT.

16. DT1OP OKCHIMHUHT AXPATHLIU
2F,0 5 2E, + O,
KuHeTuk TeHrnamMacmHuy Kymumarnya uoaa KMani MyMKHH:
V - k : CF}O .
by peakuusHUHT Te3nuK KoHctaHTacu 1,04-10* IMa~'-c' ra TeHr.
Hactnabku cuctema dakat F,O nan nbopar. Peakimst 6ourmna cucrema

(F,O )runr 6ocrumu 0,667 - 10° TTa ra TeHr 6ynrad. KaHua BakTaaH CYHT
0,933.10° I1a ra eragu?

17. CH,(COOH), —» CH,COOH + CO, peakuusicuna 60cum y3rapm-
LuMaaH poraanaHmb, TE3NHK KOHCTAHTAHUHI YpTadya KUAMAaTUHH Ba pe-
aKkums TapKUOMHM TOIHHI.
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Bakrt, MHH. 0 6,5 120 19,9
p-10-Tla 41,6 54,5/ 639" 742

18. Peakums yuyH 6MOMONEKYIAP peakumsia GOUUTaHFUY MOIIaiap-
HMHTI KOHUeHTpauuscu bapasap C, = C, onuuran. 10 MUHYT HaBOMMIA
BouutaHFMy MOMIAIADHUHT 25%4 peakuusira KUpuiirad. MoaaanapHuHr
50%mn peakuusira KUPULIYBH YYYH KaH4a BaKT Kepak 6ynann?

19. Karannsatop mapxymwimruaa 1373 K na ammoHuIiHM a30T Ba BOIO-
poj/ira axkpanuul KMHETHKacu Tekiwuupwirad. Peakuus 6oiwuvna gakar
ammiak 6yind Bogopoa Ba asor 6yimaraH. AMMUAKHUHT SIPUM @Kpaiuil
BaKTH aMmMHMakHu bouutaHrFuy Documura Kyitnaarnua 6ok 6yiram;

p, MM Hg yerynu 265 130 58
t,, MUH. 7.6 3.9 17

1/2?

Te3nuk KoHcTaHTaHHU Ba peakLUs TAPTUOMHM TOTTHHT.

20. YyMOJiM KUCJIOTAHWHI BOAOPO/ epoKcHI Ba hopMaibieruiias
XOCHJ1 OVJIM1U peakLMsicH:

HCHO + H,0, = HCOOH + H,0

MKKMHYM TapTUOIM peakuus. Arap yJIapHUHT MOJAP 3puTMacuaaH bapa-
Bap xaxkxmaa onud apanawtupuica, 332,2 K na 2 coatnad CyHr 4yMonu
KUCJIOTAaHUHT KOHueHTpauusicu 0,215 mone/n ra TeHr 6ynaau. Tesnuk
KOHCTAaHTaCH KaHyvara TeHr Ba gactnadku moananapHuur 90%m peakisi-
ra KMpMUIyBH YYYH KaHua BakT Kepak 0ynaau? Arap oNaMHIKM apaiaui-
maHu 10 maportaba cyrontupuiaranaa oactiabku MoamanapHuar 90%mu
peakuMara KMpMILYBHM yUyH KaHya BakT Kepak 6ynamnu?

21. @opmanbaeruaHUHT ra3 asamna axpaimil peakimnsacy
HCHO - H, + CO

MKKUHYM TapTubau peakuuss 6yaund, 783 K na tesnuk koncraHracu
2,7-10% INa'-cex ! ra Teur. Peakuus masomuna 6ocum 0,5-10° [Ma gau
(cod opmanpaernaHuHr 6ocumu) 0,75 10° [Ma rauya Y3raprad. Arap
6ocum 1,0-10° I'Na raua y3rapca, GUpUHYM TaXpudagarniaek MHUKIOpIA
HCOOH axpanuium yuyH KaHua BakT Kepak oyrann?

22. CupkKa KucaoTa 5THA 3(PUPUHUHT COBYH/IAL PeaKLIMACH
CH,COOC,H, + NaOH = CH,COONa + C,H,OH

TE3/TMK KOHCTaHTacH 5,4 MUH™'-Mob-17" ra Teur. 10 MunyTaa aupHuHT
Heua dousn (%) peakuusira kupuiuanmn?

) Arap 3¢up Ba MIIKOPHUHT KOHuUeHTpauuscu C, = C, = 0,02
MOJIb/J1; 2) MIIKOPHUHT KOHUEeHTpauusicu 0,02 Monb/i1, 3(PUPHUHT KOH-
ueHtpauuscu 0,01 mons/n 6Vnaranma 10 munyraa spupHUHT Heua (hou-
3u (%) peakuwusira Kupuiuaam?
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23. Kyitunaru HCOOH + CH,0OH = HCOOCH, + H,O peakiins
oyitya 23 °C 1a Mypakkab 3¢up oMLl peakuMsacuaa TE3JIMK KOHCTaHTa
2,7-102 M*/ KMOJNB- ¢ ra TeHr. Peakumsa yuyH OJIMHTaH MOJIanapHUHT
KOHlEHTpaumsicu 6apasap 6yiraH, sspum axpanuiu Baktu — 400 c. [dact-
1abKKM MOAIATAPHMHT KOHLIEHTPALMSICH KaHyara TeHT?

24. 20,5 °C na 0,02 monp/n atrnauerar 0,02 Mosib/1 HATPHUM MILKOP
OuiaH COBYHAaHTaH. Peakuusara KUpMILIMAraH MIIKOP MUKIOPH TUTPJad

aHUKJIAHTaH.
OnMHraH HaTHXKa KyHuna KeaTHpuiIraH:
{, MUHYT 0 5 15 23 35 55 120
UIIIKOP KOH-
LIEHTPALIMSICH,

KMOJb/M? 0,02 0,0128 0,00766 0,0054 0,00426 0,00289 0,00158
PeaxkiMSIHUHT YpTaya Te3IMK KOHCTAHTacH KaH4a 6ynanun?

25. Inokcan (C,H;0,) xuanupuiranzia axpaiuill peakiMsCHHI KH-
HETHKACH TeKIUMpwirad. Mxku xun GOUITaHFUY KOHUEHTpalHUsACHId
1,075-10° Ba 5,45-10° ITa (800 Ba 400 MM/cuMO6 yCTYHIUIH). SpuM
aXpajuil BaKTH Moc pasuiiza 13,9 Ba 19 munyT 6yarad. PeakunsaHuHT
TapTUOMHM TOITHUHT.

26. 298 K ma MOHOXJIODCHMPKA KHMCIOTA CyB (Ky#a KYm MMKIOpAa
OJIMHTaH) OWIaH peakimMsara KUpUILUTaH:

CH,CICOOH + H,0 = CH,(OH)COOH + HCI

Peakuusi BopuiIMHM 3pyUTMaNaH HaMyHa onub, MIIKop 6uiaH THTP-
nau 6yuya Ky3aTWiraH Ba KyHuIard HaTuxxa OJIMHIaH:

{, MUHYT 0 600 780 2070

MILIKOP MUKIOPH, CM? 12,9 15,8 164 20,5

Teanuk KOHCTaHTAacH Ba PeakKUMSIHUHT TapTUOMHKM TonuHr. KaHua BaKr-
JaH CYHI y4yaia KUCJIOTaHUHT MUKIOPH TeHIIalanm?

27. Metwicupka a(pupu CyBjia KyHuaaryd peakius oyiivya ruiposus-
naHanu:

CH,COOCH, + H,0 = CH,COOH + CH,0H

PeakumusiiuHr 60puiIMHU OMp MUKIOpPAA HAMYyHa 0110, UILIKOD Ou-
JlaH TUTPJALl OPKAJIM KY3aTHJITaH Ba KYMMIArv HATHKa OJTMHTAH:
f, MUHVT 0 30 60 90 120 150

2cM? HaMyHara KeTraH
0,05 H MIIKOPHUHT

MMKZOPH, CM’ 12,70 13,81 16,73 15,52 18,80 20,22
Xamma ycyiinap OuiaH peakuMsHMHT Ypraya Te3JIMK KOHCTAHTaCUHU
TOIMUHT.
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28. 298,2 °C na asor (1) okcuaHUHT Bogopoa OuiaH KauTapHIHILIH
KyHuaaruya CTeXMOMETPHK peakiusa 6yitnua 6opanu:

2NO + 2H, = N, +2H,0

Arap moznanap aactiad skeuBaneHT (6apasap) 0,454-10° Ia onun-
ranza 6ocum MKKK Maportaba 102 cekyrana kamairad. Arap 0,384-10° ITa
onuHranaa 140 cexyHmuiaH cyHr 60cuM UKKM MapoTtaba KamaitraH. Peak-
uusg TapTudbuHu (V= const) aHUKJIaHT.

29. 298,2 K na meruiicupka 3(pupu UIIKOP OunaH Kyiuiary peakuus
Oyiinua copyHJIaHaau:

CH,COOCH, + NaOH = CH,COONa + CH,0H

Peakums yuyH OJIMHIaH MOJUIAHMHI KOHLEHTpaLMsicu bup xun 6yi1ub
C=0,01 r-akB/1 ra TeHr.

Peaxust GopHILKMHY MABIyM MUKIOpAary apanawuma (HamyHa)uu HCl
OuaaH TUTpJIALLl Ky3aTHJIraH.

{, MHHYT 0 40 10,4 28,2

0,1 cM® apanauMaHu
TATpJALI Y4YH KETraH
0,01M HCI HuHT MUKJIOpUH 61,95 50,59 4240 29,31

Vpraqa TE3JIMK KOHCTAHTACHUHHK Ba PEAKIIMA TaDTH6HHH TOIHHI.

30. 298,2 K ma meTwicupka 3¢pupH uiuKop 6mian 6apaBap MUKIOpIa
(C=0,01 r/2KB) COBYHJIAHIaH:

CH,COOCH, + NaOH = CH,COONa + CH,0H

Kyitnaary HaTvKa OJIMHTaH:

{, MUHYT 3 5 7 [0 1S 25
10° C NaOH r-3kB/n 7,40 6,34 55 4,64 3,63 2,54

Hactnab monnanap 6apasap MUKIOPAA O/IHHIAH:
C,= C,=0,01 r-aks/i.

Ypraua Te3/IMK KOHCTAHTACMHUHI KUHMAaTHHH Ba peakuust TapTHOMHM
TOIMHT.

31. Asor (V) okcua KyHuaary peakuis oyinya axpanaiu:
N,0,—-N,0,+0,50,

PeakunssHuHr OOpULLM TYPFYH Xaxmaa (V= const) apajaliMaHMHr
OOCMMMHHU Y1yall OpKaiu KysaTuirad Ba 328,2 K ga Kyduaaru Hatvxa
OJIMHIAH:
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f, MIIH. 3 4 5 6 7 8 9 10

BOCUMHHHT
owuiy, 102 [1a 87 12,7 153 18,1 20,1 22,4 24,4 26,3
[, MUH. [DRS] 46 R 2D 26 201 1538
bocuMHEUHT

o, 103 ITa 29,1 31.4 33,6 35,3 38,3 399 41,2 42,6

Te3nMK KOHCTAHTACMHUHT KUMMATHHM, peakuust TapTUOUHM Ba IPHM
QXPATUIL BAKTHHU TOTTMHT.

32. [IuxionponaHHy AeLIUKIUIaH ML

RMCH’ R-CH C-CH
RV \CH, ~ -‘

peakuyus Temneparypacudu 750 nan 800 K raua omdpranma peaxkums
Te3nury 14,5 maporaba owanu. Temneparypa k09OdUIIMEHTUHU TOITHHI.

33. o. - [1I0K03aHU B - III0KO3ara YyTHL peakUMsCMHUHT TeMIiepaTypa
koo duumentu 273—328 K yerapacuna 3,6 ra TeHr. Peakius T€31MIH 25
MapoTaba OLUMILM YYYH TEMIIEPATYPAHU KaHYara OluMpHIL Kepak?

34. ALIeTOHIUKAPOOH KUCIOTAHMHT aXPalnill PeaKLIUsICH:
CO(CH,CO0OH), —» CO(CH,) + 2CO,

GupyHYY TapTHOIM peakuust 6ymm6, 7,=273,2 K na k,=2,46-10-° mun "',
7,=313,2°K na k,=5,76.10-3 Mun~' ra Tenr, 7,=323,3 Kna KUCIOTAHUHT
70% kaHua Ba}qna peaklumsara Kupuiaan?

35. A— B 6upunHym Taptubau peakuus 6ynn6, T, = 323,3 K na sipum
axpamaim Bakti 100 munyrra, 7,= 353,2 K na aca 15 MuHyTra TEHT.
PeaxkumssHuHT TemMnepatypa KoahdULIMEHTH Ba TE3JIMK KOHCTAaHTaCMHH
X1co0:1a6 TOIMHHT.

36. Cupka kucaoTaHuHr 3T 3duprurn NaOH 6unan coByHiall pe-
aKUMACUHUHT Te3NMK KoHcTaHTacu 7,=282,2 K na k, = 2,37 ra, 287,3 K
na k, = 3,204 ra tenr. Kajicu Temneparypana k, = 4 ra TeHT ovaamnn?

37. Spurmana 0,1 mons atunauerar Ba0,] moss NaOH 6op. 283,2 K na
15 munytaa 10% sdup cosynnaHran, 298,2 K ma sca mry Bakraa 20%
2up copyraanran, 313,2 K na 5 MuHyT gasomuaa Heuya dous apup
coByHananun? [1ly TeMnepatypanapia Te3MK KOHCTAHTACH KaH4ara TeHI?

38. 7= 300 K na remnepatypa KoadbuumeHnTu 3,5 ra TeHr. AKTHBIIA-
HUI1L DHEPTMACH KaH4ara TeHr?

Yuxnopcupka KUCIOTaHUHT KapboHialll peakiMsACUHWHT aKTHBIaHHULI
sueprusgcu 180 k2XK/monra tenr, 300 K na temrnepatypa Koad@uUHEHTH
KaHyara TeHr 6yianun?
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39. Peakuwusinu 25 °C—75 °C na 0aub 6opwiranaa Te3/1MK KOHCTaHTA -
cu: a) 2 maporaba; 6) yu maporaba; B) 5 maporaba; r) 10 maporaba
owrrad. PeakuMsiHUHT aKTUBIAHULL SHEPIUACHHY TOMUHT.

40. Hatpuit nepbopaTHUHT a)XPaiill PeakLIMsICH;
NaBO, + H,0 — NaH,BO, + 0,5 H,0

OupUHYM TapTubau peakiusa. PeakUMIHHMHI TE3IHK KOHCTAHTACH
7,=303,2 K ma k, =2,2-10% ra, 7,=308,2 K na k, = 4,1-10° Mun-' ra
TeHr Peal(uuﬂHHHr AKTUBIAHUWIL DHEPIUSICHHH TOTIHHT. T 313,2 K na
rnepboparHu 99,99%n Kanua BaKIIaH axpaiamgn?

41. Usonpornua 2upHUHT ra3 Xojatia alidIaleronra YTHIL H30-
MEpPJIAHHKLI peakLusicy OMpuHYM TapTUOIM peakuus. Te3mK KOHCTaHTACK
(cex') Temnieparypa 6unan y3rapuiu kK = 5,4- 10" e/ RT teHrnamacu
6unan udonananany. Peakuus 6oiumaa u3ornpomnui apupHunr 6ocumi
1,0133-10° ITa (760 mm.cuMob ycTyHu) ra Tedr oynran. 7T=423,2 K na
u3ornpornwi 2bupHNHT napuuat 6ocumu Kanya Bakraad cyur 4- 10% [Ma
(300 MM cumob ycryHu)ra TeHr oynaau?

42. Peakuys ukkuHuu taptubamn 6ynud, 7, =328,2 K Ba 7,=298,2 K
Ila Te3NMK KOHCTaHTa Moc pasuuuaa k, =102 Ba 10-3 MuH~" - MONB™ - 7T ra
TeHr. Peakums yuyH MKKana moaga xam OapaBap KOHUEHTpauwMsaa
C,= C,=0,01 mons/n mukaopaa onuuran. 343,2 K na tesnux Kanyara
TeHr oynaan?

43. KaraiuzaTtop peakUMsIHMHT  aKTHBJIAHWLI  3HEPrUSACHHH
40 x2K/moura kamaittupras, peakuus 300 K ga onmd bGopuiiran, Kata-
JIM32TOP peakluys Te3IMrHHu Hevya Maportaba Teanartaau?

Macananapuuur xapofnapu

1. 3,06- 105 coat; GupuHun. 2. 0,103 mun'; Gupunum. 3. 4,84-10 ¢! Yy
MKKUHYK. 4. 7,36 MuH. 5. 0,75 coart. 6. Bupnnun. 7. 5-10 ¢ 1,38 102 Mub.
8. 6,7 M*/Monb-¢; MKKUHYM, 9. 0,515 muu'. 10, Bupurun. 11, 0,0123 mun';
Oupunuu. 12. 1,24 coat'. 13. 2,65 - 10 mun'; 1530 mun. 14. 0,017 cm' 'y
GupuHum. 15. 2. 16.0,0304 ¢. 17. 2,7 - 103 mun'. 18. 30 mun. 19. 2,19-10°¢;
UKKUHYH. 20. 7,54; 23,8 Ba 231,5 coar. 21. 740; 370 c. 22. 51,5%, 23 0,095
KMoJib/M?. 24. 5,2 Mm*/kmonb -MuH. 25. n = 1,40. 26. 4,19 - 10~ mun-',
oupuHun. 27. 5,31 10 Muu~" - rp-aks~' - 1. 28. Yuunun, 29. Mkkuan; 2,35
muH™". 30. 11,6 Mun", uxkkuruu. 31. 1,5- 10 ¢, Gupunun, 460 c. 32. 1,7.
33. 25 K. 34. 65 munyr. 35. 188; 4,68 mun '; 0,457 mun~'. 36. 303 K. 37.
1133%; K., = 7,.05:10% K,,, = 149-107% K,,, = 29-10°, 38. 93,5
KXK/Monb; 96,5 xXK/monb. 39. a) 51,4 kXK/monb (12,5 KKaj/MOIb);
0) 83,3 kXK/mounb (19,9 kkan/monb); B) 124 kK/moib (1,6 kkan/Mons).
40. 86-10° XK /mosb, 1330 munyT. 41. 1210 c. 42. 2,71-10°. 43. 107 vaporaba.
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Macajajap eyl yuyyH (PM3MK-KHUMEBHHM KAaTTAJIMKJIAp
MabJIYMOTHOMACH

1-xcadean

MoaeKyJaHHHT CTARAAPT HCCHKMMK dddexTurn ( A Y, ) onmmil
MOAAAJApPAAH X0CHJ OYJHLuM

Sys — SHTPONMMUSHHHT CTAHNAPT KHIUMATH;
CP — MOJISIP UCCHKJIMK CHUFHMM:

C=a+bT+cT? Ba C=a+bT+cT*+d-T°

Ne Momna HoMu AH DS MCcCHKINK CUFMMH CF[;%
KK X = A X
MoJs | MOIBIpan MQUTh TAUL MO [pall
Cp: @(7) TeHrIaMa
KoahduumueHTIapH
a b-10* | ¢'-10
I 2 | A 4 5 6 7 8
1. Opnnit Mognanap l
I | Ag 0 | 4269 [ 2397 | 528 | —0,25| 2548 |
2 | Al 0 28,31 | 20,67 | 12,39 — 24,34
3. | Br, () 0 152,3 - - - 75,71
4. | Br, (r) 30,97 | 245,35| 37,20 | 0,71 | -1,19| 36,0
5. | C (ommoc) 4897 | 238 | 9,02 | 13,22 | 6,19 6,07
6. | C (rapdmr) 0 S4BT 15| 427 | -8,79| 8,53
7. | Cd 0 51,76 1 22,22 | 12,30 - 25,90
8 [ Cl(r) 121,3 | 165,09 | 23,14 | -0,67 | -0,96| 21,84
9. | Cl, () 0 2230 | 3696 | 1,65 | -2,52| 33,84
10. | Cu (k) 0 33,30 | 22,64 | 6,28 - 24,51
1. | H (r) 2179 | 1146 | - - — | 20,79
12. | H, (r) 0 130,6 | 27,28 | 3,26 | 0,502| 28,83
13. | Fe 0 27,15 | 19,25 | 21,0 = | 2523
14. | Hg (¢) 0 76,1 - - — 27,82
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daeomu

l 2 3 4 5 6 7 g
15. | Hg () 6083 | 1749 | - = - | 207
16. | J, (r) (x) 0 116,73 | 40,12 | 49,70 = 36.9
17, 153 €n) 62,24 | 260,58 | 37.40 [ 0,59 | -0,71 26,7
18. | N, (r) 0 191,5 | 27,87 | 4,27 = 29,10
19. | O,(r) 0 205,03 | 31,46 | 330 |-0,377| 21,90
20. | S (MOHOKJIMHHK) 0,30 32,55 | 14,00 | 29.08 2= 23,61
21. | S (pom6ux) 0 31,28 | 14,09 | 26,11 = 23,10
22. | Sn 0 51,4 18,43 | 26,36 — 20,36
23. | Zn 0 41,59 | 22,38 | 16,04 — 25,48

2. Anopranuk mopaanap
24 | AgBr -99,16 | 107,1 | 33,18 | 64,43 = 52,38
25. | AgCl -126,8 | 96,67 | 6226 | 4,18 | -11,30] 50,38
26. | Agl - 1.20,1 1142 | 2435 | 110,8 = 54,43
27. | AL,O, -167,5 | 50,94 | 114,56 | 12,19 | =34.31 | 79,0
28. | AL(SO,), -343,4 | 239,2 | 366,3 | 62,6 |-111,5] 2593
291 ' CO'(T) -110,5 | 1974 | 28.41 4,10 | -0,46 | 29,15
30. | CO, (r) 393,51 | 2136 | 44,14 | 9,04 | -8,53 | 37,13
31. | CaCO, -120,5 1 929 1045 | 21,02 | -25,94 | 81,88
32. | CaO -635,1 39,7 19,63 | 4,52 | -6,95 | 42,80
33. | CdCl, -389,0 | 1153 | 61,25 | 40,17 = T2
34. | CdS -1443 | 71,0 54,0 3.8 e 55,2
35. | CuCl -134,7 | 91.0 439 40,6 —~ 56,1
36. | CuCl, -205,9 |' 113 64,52 | 50,21 = 70,5
37. | CuO -105,3 | 42,64 | 38.79 | 20,08 = 4478
38. | FeO -263,68| 58,79 | 52,80 | 6,24 | -3,19 | 48,12
39. | Fe,O, -821,32| 86,96 | 97,74 | 72,13 | -12,89 | 103,70
40. | HCI (1) -92.30 | 186,70 | 28,53 | 4,60 1,09 | 29,19
| 41. | HJ 2594 | 206,30 | 26,32 | 594 | 092 | 29,16
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dagomu

1 2 3 4 5 6 7 8
42. | H,0 (1) -241.84( 188,74 | 30,00 | 10,71 0,33 23,56
43. | H.O (c) -285,84( 69,96 = = = 75,31
44.| HS -20,15 | 205,64 | 29,37 | 15,40 = 33,93
[ 45. | NH, () -46,19 | 192,50 | 29,80 | 25,48 | —1,07 | 35,65
46. | NO 90,37 | 210,62 | 29,58 3,85 | 0,59 | 29,83
47. | NO, 33,80 | 240,45 | 42,93 | 8,54 | -0,74 | 37,11
48. | NiO -92.88 | 67,36 | 38,30 | 53,56 = 54,68
49. | NiS —689,1 | 97,1 | 1259 | 41,38 - 136,2
50. | PbO -217,86| 67,4 | 37,87 | 20,78 = 45,86
51. | PbSO, —918.1 | 147,8 | 45,56 (129,70 | 17,57 | 1043
52. | SO, -296,9 | 248,1 | 42,55 | 12,55 | =5,65 | 39,87
53. | SO,CIL (c) 389,1 | 2172 [ - E =10 130.8
54. | SO,CL, (1) -358,7 | 311,3 | 53,72 | 79,50 = 77,4
55. | SO, -392,8 | 256,23 | 57,32 | 26,86 |-13,66| 50,63
56. | SnCl, () -349.6 | 136,0 | 67,78 | 38,74 = 165,2
57. 1 PCL (r) -277,0 | 311,7 | 80,12 3,1 7,99 | 72,05
s8. | PCI, (r) -360.45| 362,9 | 129,5 | 2,92 | -16.4 | 1199
59.1 ZnO —-349,0| 43,5 | 4899 | 5,10 | -9,12 | 40,25
3. Opraunk moananap
Ne | Monna Homu | AHS | Spg | a | 6:10°| 108 [4-10°C pg%
1 2 3 4 5 6 7 8 9
60. | CH, metan 74,85 | 186,19 | 17,45]| 60,46 | 1,117 |-7,20| 35,79
61. C.H,
aUueTHINH -226,85 | 210,8 | 23,48 | 85,77 | —=58,34 (15,87 | 43,03
62. | C,H, atunen 52,28 | 219,4 | 4,196 [ 154,59]| 81,0 |16,82 | 43,63
63. | C,H, byran | -124.7 310 | 0,469 | 385,38 198,88 130,97 | 97,78
64. | C,H, 6enson 82,93 | 369.2 | 33,90 |471,87|-298,34|70,84 | 81,67
65. | C,H, CH, ()
TONYON 50,66 319 |-33,88| 55.70 | -312.4 (79,87 | 103,8
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dasou

| 2 3 4 5 6 7 8 9 b
66.| C.H,CH, (1) g
TONYOI! 8,08 219 — - - — |160,0 | >
67. C.H
uukiorekcad | —123,8 | 298,2 [-51,72| 598,8 | -230,0 | — |106.3
68. | C(H,, CH, (r)
rentaH -187,82 | 4283 | 5,02 |633,70] -318,7 | 71,32170.,8
69. COOH,
1aBen
KHCIOTA -820,8 | 120,1 = = = — [103,0
70.| CH,OH
smetun cnuptu | —-277,6 | 160,7 B = - — 1114
71.| C,H,OH 5
ITHJI CIIUPTH -235,5 | 2824 | 12,07 | 212,7 | -106,8 |-21,9| 73.6 3
72.| CH,COOCH, ';
avMerust ketoH | —409,5 | 269 = = 2 - 1170 .'
73.} C,H.Br (r) B’
3THA BpoMMI -297 3645 | 8,39 | 190,2| -67,33| — | 585
74.| CH.CI (c)
xsiopun Geuson | 10,65 134 = T - — HE504
75.] C,H.CI (1)
xjopun B6eHson 52,18 313,2 | -33,9| 558,0 | -445,9 | 139.0] 97,1

169




2-Jicadsan

Temxun—1Isapuman yeym 6unan TepMoIMHAMHK (DY HKIHSIADHY
xucobaamnaru M Kuiimariapu

AGy = AHYs - T(AaM,, + ABM, + AcM, + AdM , + Ac'M ,);
Aa (xyamu wyHmai Ab, Ac, Ad, Ac') =X (na),.. —2(na),..

T M, M-10° | M,-106 | M,-105 | M, 10"
300 | 0,0000 0,000 | 0,000 | 0,0000 0,00000
400 [ 0,039 00130 | 00043 | 0,0364 0,00144
00 | 0,1133 00407 | 0,149 | 0,0916 0,00553
600 [ 0.1962 00759 [ 00303 | 0,1423 0,01246
700 | 0,794 01153 | 00498 | 0,1853 0,02257
800 | 03597 0,574 [ 00733 [ 0,2213 0,03630
900 | 04361 0,2012 0,1004 | 0,2521 0,01411
1000 | 0.5088 0.2463 0.1134 | 0,2783 0,07647
1100 | 0,5765 0,2922 0,1652 | 0,2988 0,10388
1200 | 0,6410 0,3389 02029 | 0,3176 0,13681
1300 | 07019 0,3860 0,2440 | 0,3340 0,17577
1400 | 0,7595 0,4336 0,886 | 0,3484 0,22124
1500 | 08141 04814 | 03362 [ 0,3610 0,27373
1600 [ 0.8665 0,5296 03877 | 0,3723 0,33373
1700 | 09162 0,5780 0,4424 | 0,3824 0,40174
1800 | 09635 0,6265 0,5005 | 10,3915 0,47830
1900 | 1,009 0,6752 0,619 | 0,3998 0,56379
2000 | 1,053 0,7240 0,6265 | 0,4072 0,65882
2100 | 1,094 0,730 0,6948 | 04140 0,76386
200 | 1,134 0.8220 0,7662 | 0,4203 0,87940
2300 [ 1,173 0,8711 08411 | 0,4260 1,00594
2400 | 1,210 0,9203 09192 | 04314 [,14399
2500 | 1,246 0,9696 10008 | 0,4363 1,29404
2600 | 1,280 1,0189 10856 | 0,4408 1,45660
2700 | 1314 1,0683 11738 | 0,4451 1,63440
2800 | 1,346 1,1177 12654 | 0,4490 1,82120
2900 | 1.3775 1,1672 13603 | 0,4527 2,02343
3000 | 1,408 1,2166 14585 [ 0,4562 2,24482
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3-acadean

Crauzapr (nopmau) ss1eKTpoa notennuannapunu 25 °C aary
KHiMaTiapu =
DnexTpon Conup 6ynanuran peakumusnap T, BonBT
Bupuiun xun asekrpomnap
Li*+e — Li -3,045
Na*, Na Na*+ e — Na -2,714
Mg, Mg Mg* +2e - Mg -2,37
Al Al Al + 3e o Al -1,60 g
Zn* Zn Zn* +2e— Zn -0,763 ﬁ
Fe*, Fe Fe' + 2e — Fe -0,140 ,J
Cd*, Cd Cd” +2e — Cd ~0,403 -
Tr, Ti Tite—Ti ~0,336
Ps", Ps P+ 26— Po 70,126 3
H, H H* +e->1/2-H, 0,000 f
Cu¥, Cu Cu? +2e - Cu +0,337 '
Cut, G Cu*+e— Cu +0,521 ;_
Hg*,Hg 1/2 Hg* + e — Hg +0,708 ¥
Ag', Ag Ag +e — Ag 70,799 3
Hg?, Hg Hg? + 2e — Hg +0,854
Anvonny Xucobnaan xocun OYayBuM 2JeKTPOLIAD j
0,, OH" 1/2-0,+H,0 + 2e - 20H +0,401 )
LR ¥ 1/2-J,+e—] +0,536 :
Br, (¢), Br 1/2-Br,+e— Br +1,065 g
Cl, (), Cr 1/2-Cl,+e— CI- +1,360
o) B 1/2-F+e—>F 2,87
Hkkunuu Typ 2aekrpoiap
T, T, T +e>Ti+ J- -0,753
Pb, PbO,OH- PbO + H,0 + 2e — Pb + 20H" -0,578
Pb, PbSO,, SO,? PbSO, + 2¢ — PbSO* -0,256 g
Ag, Agl, J Agl +e—>Ag+ -0,152
Hg, HgBr, Br 1/2'Hg,Br,+e — Hg + Br, +0,140
Ag, AgCl, CI AgCl + e — Ag + CI- +0,222
Hg, Hg,Cl, Ci 1/2Hg,Cl, + e > Hg + CI- +0,268
Hg, Hg,SO,, SO/ HgSO, + 2e - 2Hg + SO_? +0,615
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Okcniani-KaRTapHIHIL peakunsiapy xucobuaan
XocHa OynyBun aneKTpomnap

Cu®, Cu, (P1) Cu® +e— Cu' +0,153
I35 (R0 J,+2e - 31 +0,536
Fe’*, Fe*, (Pt) Fe* + e — Fe?* +0,771
Ti?*, 1t (Ph) Ti* + 2e — Ti* +1,25
Bt, PbO,, Pata(Pt) PbO, +4H" + 2e —» Pb** + 4H,0 +1,455
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