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NMPEAUCIIOBHUE 3

MpeaucnoBue

IepBas gacts Kypca pmsmaeckoit xumrm «TepMonrHamuka xu-
MHYECKUX IPOIECCOB» pekoMeHn0BaHa I'ocynapcTBeHHsM Komurerom
Poccuiickoit Deepanue o BricieMy 006pa3oBaHHMI0 B KayecTBe ydeb-
HOTO IT0COOMA 1A CTYNEHTOB XMMHYECKHX CITeHHaTbHOCTeH YHUBEp-
CUTETOB U Omy0ivKkoBaHa B 1996 rony m3oaTenscTBOM YIMyPTCKOTO
TOCYHHBEP CHTETA.

Hacrosimee yuebHoe ocobue ABIAETCA IPOIOJDKEHIEM Tpebl-
AYWEro ¥ BO3SHUKIO B Pe3yibTaTeé MHOTOJICTHETO IEIaTOTHMYECKOr0
OIIbITA YTEHWA Kypca JeKUMH M0 (H3HYeCKOM XMMHM A CTYAEHTOB
XMMHAYECKOM CIIELHMATbHOCTH YHUBEPCHTETA.

TeopeTudeckmii MaTepHan JaeTca:A0BOJBHO CKATO, HO C ION-
POOHBIM pa3bACHEHHMEM CIIOJKHBIX BOIPOCOB, BHIBOIOB YPaBHEHMUIL

[IpenyoxeHHble CTyOeHTaM OJIOK-CXeMbI (MHHH-IINAPTAIIKH)
TEOPETHYECKOT0 MaTepHaia MOYTH KaXIOH TeMbI IIOMOTYT BBINEIHTH
TJIABHOE, CBA3aTh Mexay co0oit pasHsie moHATHN. JId poBeneHHs u
3aKpeIUIeHUs 3HAHWMI CTYIeHTY HeOoOXOHMMO OTBETHTH Ha KOHTPOJIB-
HBIE BONPOCHI, POCMOTPETH MPUMEPHI PEIICHUA 3a1a4 M 0043aTebHO
10pa00TaTh Haj 32Ja4aMH U1 CAMOCTOATEIFHOTO PEINeHUS.

Haperocs, 4ro 310 moco6ue MoOMOKeT BCeM, KTO M3y4aeT (usu-
YECKYH) XHUMHI0, Pa300paThcsa B TEPMOAMHAMUYECKOM MOJAXOOEe K CO-
CTOSHMIO XMMHYECKOT0, (ha30BOro ¥ afcOpOLHIOHHOTO PABHOBECHIA.

Beipaxaro orpomuyro 6maromapuaocts E.O. Ilpokonerko,
N.B. Ilupo6oxoBy 3a moMoms B MOAGCPE NPAKTHYECKOTO MaTepHasia
1A H0CO6HA ¥ B HOATOTOBKE PYKOIUCH K TIEYATH.
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10 XUMUYECKOE PABHOBECUE

Ilycts kpuBas (puc. 1.1) mpencrasiser m3MeHerwe 3uepriu ['ub6ca
B XO/ie MPOTEKaHMA XMMHYeCKo# peakipm. OOmee yclioBHe paBHOBe-
cuat dG = 0 cobmonaercs BO BCEX TOUKAX MaKCHMyMa M MUHHMYMa
(3TO MOKa3aHO rOPHU3OHTAMBHEIME KaCATEIbHBIMH Ha PUCYHKe). Pa3iu-
qpe MeXIy HHMH OmpeseliieTcs 3HAYeHHEM BTOPO MPOM3BOMHOI B
TOYKaX MHHHMyMa OHA ToJokuTenbHa (d°G > 0), a B TOUKAX MAKCH-
MyMa — oTpumatemsHa (&°G < 0). OE3HYECKH 9TO PA3/IAUMe 0TBEUACT
Pa3sIMYMI0 B XapaKTepe PaBHOBECHSA. YCTOHIMBOMY PaBHOBECHIO OTBe-
9aI0T TOYKM MUHMMyMa paccMaTpuBaeMol kpuBod ( 47 A7 A7), a
HEYCTOMYMBOMY — TOUKH MAKCHMYMA. '

G

Puc. 1.1. I'paduk H3MEHEHHA SHeprHu
I'u66ca B Xome MPOTEKaHUA XUMUIECKOI
peaxuuu

Xop, peakLmm

Touku MuHUMyMQ COOMBEMCIMEYIOM YCIMOUYUBOM) PABHOBECUIO, TaK
KaK BCAKOE TIePEeMeIIeHre B CTOPOHY OT HHX CBA3aHO C 3aTpaToit pabo-
ThI M3BHE. 110 NMpekpalTeHry BO3AEHCTBHA CHCTeMa OyIeT CTpeMUThCA
K BO3BDALICHMIO B MPEXHee COCTOAHKE, TAK KAK 3TO COMPOBOKIALTCA
yMeHbIIEHVeM W300apHOT0 NOTEHIMAIA, ¥ TAKOM IPOIECC MOKET Mpo-
TEKaTh CaMOTIPOM3BONBHO. t

TouKu MaKCuMyMa HQ KpUGOii OMeeuaiom HeyCmoliuueomy pagHoee-
culo, TAK KaK BCAKOS MEpeMeleH e TI0 KPUBO# B CTOPOHY OT HHX OTBe-
4aeT BO3JEHUCTBHAM, KOTOPbIE MOIYT BBI3BATh CAMOIOU3BOJGHOE Te-
YeHWe NPOIIECCa, CONPOBOXNAIOMESCS YOBUIBIO M300apHOTO IIOTEH-
IVaa.

CremeHp yCTOHYMBOCTH pAa3JIMYHBIX COCTOAHWN B  (H3HKO-
XHMHMECKUX CHCTEMAX MOMXET ObITh pasmvueod. COCTOAHHSA, OTBe-
Yaroique HeOOJIBIIOM OTHOCHTENBHOM YCTOHYMBOCTH, HA3BIBAXOTCA Me-
macmabunsHeIMU.
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12 XUMWYECKOE PABHOBECUE

IIprmepamu MeTacTaOMIBHBIX COCTOSHMI MOTYT CIIYKHMTh COCTOS-
HYA YIepechONEHHOTO0 I1apa, IePEeCHINEHHOI0 pPacTBOpA, IepeoXJiax-
OEHHOH >XAAKOCTH. B 9THX cucTeMax mepexon B 0ojee yCTOHYMBBIE
COCTOSHUA MOXET ObITh BBI3BAH BeChbMa CIIAObIMH BO3IEHCTBHAMM.
Tak, MOXHO BBI3BaTh KPHCTaUIM3AIMIO PACTBOPEHHOIO BEINECTBA M3
IepeCHIIEHHOT0 PACTBOPA, BHECH HEOOIBITONH KPHUCTAIUIAK PACTBOPEH-
HOT'O BEINECTBa.

JpyraM DpuMepoM MeTacTabMIIBHOTO COCTOSHHA MOMKET ‘CITYXKHTh
HUTPOIJIALIEPHAH — CHJIBHOE B3PBIBYATOE BEMIECTBO, JIETKO B3PBIBAKO-
meecs OT He3HAYMTeNbHBIX Bo3neHcTBHM. OH HAXOOWTCA B METacTa-
OMIBHOM COCTOSHMY, HO OJHOBPEMEHHO U B JHMHAMHYECKOM PaBHOBe-
CHH CO CBOMM HACHIIIEHHBIM [APOM, a B Touke TuraBnerma (13,3 °C mpu
atMoc()epHOM NaBJICHMM) B JWHAMUYECKOM DAaBHOBECHH CO CBOHMH
KPHCTAJUIAMH.

Hrak, m3 pacCMOTPEHHBIX 00IMUX YCIOBM PaBHOBECHA B TEPMOMU-
HAMPYECKUX MPOIeCccax CIEAYET, UTO YCIMOoiiuueble pA6HOBECUS XAPAK-
mepu3yIomcs cneoylouumy 0ouUMU YCIo8UAMU.

1. HeusmeHHOCMbI0 PaBHOBECHOTO COCTOAHMA CHCTEMBI IPH COXPa-

HEHUY BHETIHUX YCIIOBHY,

2. noosuscHOCMbI0 PABHOBECHA (CaMOIPOM3BOJHBIM BOCCTaHOB-
JICHWEM PaBHOBECH IOCIE NPEKPAINeHHA BHEIIHEr0 BO3IEHCT-
BU, BBI3BABINETO HE3HAUMTENILHOE OTKIOHEHHE CHCTEMBI OT IIO-
JIO>KEHH PaBHOBECHA);

3. Qunamuveckum XapaxmepoMm PaBHOBECHA, TO €CTh XHMHYECKOe
PaBHOBECHE CiIeAyeT TIOHMMATh He KaK COCTOSHHUE ITOKOA, a KaK
mporecc, WAyIMH OecrpepbIBHO C OJMHAKOBOM CKOPOCTBIO B
o0ovx HampasieHUAX. 1Ipy 7TOM KOHIIEHTpaIH BEILECTB HE Me-
HAIOTCA, YTO M CO3HaeT BUAMMOCTD ITOKOS.

4. munumansuoim snavenuem G (ume F) B m306apHO-H30TEpMH-
YeCKHMX (MM M30XOpPHO-M30TePMITIECKHX) IPOLIECCaX HIIA COOT-
BETCTBYIOIIAM JKCTPEMAaJbHBIM 3HAYCHHMEM NPYrOM XapakTgpu-
CTHUECKOH ()YHKIH NPH HMHBIX YCIOBUAX MPOBEICHIA IPOoLecca.



XUMWNYECKOE, ®A3OBOE N ALICOPBLINOHHOE PABHOBECUA 13

1.1.1 Bonpockl ansa camonpoBepku

1. Kakoe cocTossHHE CHCTEMbI Ha3bIBAETCA PABHOBECHEIM?

2. Kakoe paBHOBECHE HA3bIBACTCSA YCTOHUMBLIM?

3. INoueMy xuMudeckoe paBHOBECHE Ha3bIBACTCA JMHAMITIECKIM?

4. Tlo xpuBoii m3MeHeHws 3HepruM I'mboca (pue. 1.1) B camompos-
BOJBHOM IIPOIiecce YKaKWTe, KaKhe TOUKH OTBEYAIOT YCTOMUMBOMY
PABHOBECHIO, a Kakue — HeycroiumsoMy? OOBsacHETe CBOH BBIOOD.

5. Kaxkoe cocrosHue BEIMEeCTBa HazbiBaeTca MeTacTabwmpabmM? Ilpnse-
IWTEe TPHUMEpPBL

6. Yro Taxce MetactabmibHOe paBHOBecue? [IpmBenure mpruMephL

7. Kaxumu oOmuM# yCIOBHAME XapaKTePMBYIOTCA YCTOMUMBBIE PAB-

HOBecwA? JlokaxkuTe, 4TO KaXKHO€ U3 3THX YCIIOBHI ABIAETCH HEOO-
XOIHUMBIM.

1.2 KonuyecTBeHHble XapaKTepWCTUKM XWMMUYECKOro
paBHOBeCHA

935

W3 nepeuricneHHBIX 00IMMX yCIOBHH PABHOBECHI B CHCTEMAX BBIBO-
JIATCA KOHKDPETHbIC YCIOBHA I XMMIYECKAX paBHOBECH. Bripakeru-
€M 3TUX YC/IOBH ABISETCA 3AKOH AEHCTBYIOIMX Macc (KOHCTAHTHI
PaBHOBECH).

3aBHCHMOCTS. HATIPABIICHUA XMMHMYECKOH PeaKIii 0T KOHIICHTP AT
pearﬁmmm semectB Obuia oTkphrra bepromre (1801-1803), a ot
[[aBJIEHHA T23000Da3HBIX YIACTHHKOB peakimau — Cen-Kimp-/lesmuiem
(1857) n H.H bexerosbm (1865).

B pesynpraTe McclenoOBaHMA NEHCTBHA BOXOPOJA Ha PACTBOPHI CO-
ned HekoTopsx meTaiwios H.H.bekeToBy yaanock IokasaTe, 4TO IpH
JI0CTATOYHO BEICOKMX AABIEHHAX BOXOPOI MOXKET BBITECHATH 3TH Me-
TAJUThI M3 PacTBOpoB MX coyiedl. OH 00HAPYXWI TakKe, YTO THUOKCHI
YIJIEpPOa MP¥ BHICOKOM JABICHMH MOKET OCAK/aTh KapOOHAT Kanbiws
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M3 DACTBODA AUETATA KANGIMA. BEKETOB BIEPBBIE YKasal, HTO
4XAMIYECKOe NEHCTBHE Ta30B 3aBHCHT OT JABJIEHWS M, CMOTPA IO Be-
JIMYMHE [aBICHHA, MOXKET Jake COBEpPIIAThCA B 0OpPaTHOM Hampagie-
HUID) ¥ 4TO «IeUCTBHE ra3a MPOMOPIHMOHATHHO JaBICHVIO UIA Maccey.

Kak BunHO, B CBOMX 3KCIIEpHMeHTaX beKeToB BIUIOTHYIO IOZOLIEN K
(opMyTHpOBKE OCHOBHOTO 3aKOHA XMMUYECKOTO PaBHOBECHA — 3aKOHA
nevicTByromux Macc. Ho BeBOA ero mozaHee crie/iaiy HOPBEKCKUHA Ma-
tematek 'ymsnGepr u xumuk Baare (1867). OHu BriepBble KOJHHYECT-
BEHHO YB3aJI KOHCTAHTY PABHOBECHA C BHEIIHMMH YCIIOBIAMH Cyliie-
CTBOBAHUA CHCTEMBbI, YKa3aB, YT0 KaK B XMMHYECKHX pEaKIWIAX, TaK U B
(pr3uKO-xIMUYeCKHX TpoLieccax BooOIne, HabMOaaeTca B3aMMOEHCT-
BHE HE TOJIHKO MEXIY MOJIEKy/IaMH MCXO/IHBIX BEIIECTB, HO M TPOMIyK-
TaM# peaxn (IPOTEKAOT OJXHOBPEMEHHO NpsAMas W 00paTHAA peak-
). OfHAKO, TIOCKONBKY TaKOM KHMHETHYECKH 0oGpaTHMBIH Iporiecc
HIET CAMOTPOM3BOJHGHO B OTPEENEHHOM HANPABJICHHH, TePMOIHA-
MIrdecky oH HeoOpatem. Ilo Mepe mpoTekaHus peaKipl CKOpOCTL ee B
OpAMOM HANPABJIEHAH YMEHBINAETCA, TAK KAaK CTAHOBHTCA MEHbIIE
KOHIEHTPAIT UCXOIHBIX MOJIEKYJI, OXHOBPEMEHHO CKOPOCTh B 00pat-
HOM HATIPABIICHHH BO3PACTAa€T, TAK KaK YBEIMYMBACTCA KOJUYECTBO
MOJIEKYI TIPOIYKTOB PEAKIIAHL. Korna cxopocts mpsamod u 00paTHOM
peaxui CpaBHﬂIOTC}I Haorynae"r COCTOSHHE XUMHMYECKOTO PaBHOBE-
cui. Ipu 3TOM YHCII0 MOJIEKYJI, COCTABIAIOIINX XUMHYECKYH) CHCTEMY,
TiepecTaeT M3MEHATBCA, M COCMAB CUCMEMbl NOCMOAHEH NPU Heu3meH-
HbIX BHEULHUX YCTIOBUSX.

1.21 BbiBoA 3aKOHa AEHCTBYIOUIMX MACC KMHETUUYECKUM
nytem -

OveHb HAINANHO 3aKOH NEHCTBYIOITHX MAcC MOXKHO BBIBECTH JUIA
PeaKImit, KOTOpble OCYLIECTBIAIGTCA NPH B3AMMOJIEHCTBHAX BYX MO-
JeKy/T Pa3JIYHBIX WIH OJMHAKOBBIX BEIIECTB, K KOTOPBIM IPHMEHHMBI
34KOHBI MAEJbHbIX T2308 MK IPOCTEHINHX PACTBOPOB.

K TaxuM peaxipsm npmiannem, HaIIpUMep, PEaKITHs.
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H, +1, & 2HI.

Kax m3BecTHO K3 Kypca 00melH XuMuH, CKOPOCTh NPAMOM peakuuy
Vi 1pu DOCTOAHHOM TeMIlepaType B 3TOM CJIy4ae NpsAMO IPOIOpPIIHO-
HAJTbHA KOHIIEHTPAaIiM BOJOPO/a U Moza: '

V,= kchl crs
a CKOPOCTb 06PaTHOM peakiyu /2 COOTBETCTBEHHO OIPE/EIAETCHA KaK
_ 2
Vy=kycy .
Tak Kak 1Py PaBHOBECHH CKOPOCTH NPAMOH K 00paTHOM peakimtii

paBHsl V; = I3, T0 H0JDKHBI OBITH paBHBI MEKTy COOOH M MpaBble YacTH
PAaBEHCTB, TO €CTh:

— 2
kg e, =kycy .

IepeHocs Bce 3HAYECHHUA KOHIIEHTPALMY B IPABYI0 YaCTh PABEHCTBA,
a TIOCTOHHBIE k) ¥ k; — B JIEBYI0 ¥ 0003HaYas MX oTHOWIeHHME 4yepe3 K¢
, AMeeM )

11?_=c_cﬂc—=KC' (1.1)
2 H,'I,

IMocrosnHas Kc Ha3bIBaeTCA KOHCTAHTOM DABHOBECHA, YPABHEHUE
(1.1) aBnseTcsa BBIpaXKCHWEM 3aKOHA JEHCTBUA MacC A PaccMaTpu-
BaeMOM peaKiuy, a DPOBEJECHHBIe PACCYKACHUI — er0 KMHeTHIECKIM
BBIBOJIOM. VpaBHeHne IIOK43bIBAET, YTO B YCIOBHAX PABHOBECHA TIPH
TIOCTOAHHOM TEMIIEPAType NAPLHAJIbHEIE JABJIEHIA WIN KOHIEHTPALHH
BCEX BELIECTB, YIACTBYHOIIMX B PEAKIIMH, CBA3AHBI MEXTy COOO0.

KuHeTH4ecKyid BBIBOJ 3aKOHA JAEHCTBYIOIIMX MACC MMeeT HeKOTo-
phle Hedocmamku:

1. DOCTY/MPYeTCA, YTO CKOPOCTh PEAKIH MPAMO MPOIOPIHOHAID-
Ha KOHIICHTPALIMAM PearupyroliyX BemecTs;

2. HUYEro He TOBOPHTCA 00 MICATLHOCTH I HEHIEANbHOCTH Tep-
MOMHAMIYIECKOH CHCTEMBI.
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1.2.2 BbiBOA 3aKOHa AEUCTBYHOLLMX MAacC METOAOM
TePMOJUHAMMYECKMX NOTEHLMANO0B

PaccMOTpPM XMMWMECKYI0 PEaKIMI0 KaK TePMOIMHAMIYECKHA PaB-
HOBECHBIA mporiecc. Torga kK HeH MOXKHO MPUMEHHTh 00MHe YCIIOBHUA
TEPMOTMHAMIIECKOTO PABHOBECH.

Wsmenenue sneprum ['mb66ca cucteMsl, B KOTOPOH IPOTEKaeT XUMI-
yeCKasA PeaKipd, ONPeesIeTCs 10 YPAaBHEHHMIO:
dG = - SdT + Vdp - dn, - y25) dny -... + ,ull dni + ,ulz dn% + ... (12)

VI3MEHeHIA MACC He3aBHCHMbI H CBA3aHbI MEKIY c060it CTexHoMeT-
PUMECKAMY K09 HITICHTAMH B YPaBHEHUH PeaKIHL

AL+ wmA,+ ... <= VIAG+ vh AL+ .. (1.3)

Ecma mMaccsl KOMITOHEHTOB BBIPa3HTh B MOJIAX, TO MX M3MEHEHHA
IPOTOPLIIOHABHBI CTEXHOMETPUYECKAM Kod(duimenHTaM B ypaBHe-
HHH PeaKIH, IPH 9TOM 3BaK "-" Gepercs U1 WCYe3ar0InuX BelIeCTB U
"+ — s o6pa3yronmxcx

=x(n), = z(w), nh =gy v, nhy=xvh
-dnl =dy(-wn1), -dnz =dy (-w), dny=dy(vi), dny=dy(vs).
Torma anx yenosHoO#H peakimu (1.3):
-V, -, v, v,

OTHOmeHNe M3MEHEHU MACCHI, BHIPAXKEHHOH YHMCIIOM MOJb, K CTe-
XHOMETPHYECKOMY Koatb(bmmem‘y V1A JAHHOM PeaKIM OJJHHAKOBO H
MO:keT ObITh 0603Ha4eHO B BHIE A (epeHIama HeKOTOPOH Beip-
HbI' . DTy BeMUWHY Ha3bIBAIOT XMMUYeCKoi nepemeHHoMH (W mpo-
0eroM peakIiy, WIK THCIOM IP0GeroB, THCIOM 000POTOB) peaKIu.

Hampumep, B peaxiwmr: 3H, + N, = 2NH;  envmvmiavm mace o
KOMITOHEHTOB Oynyt (3H), (N;), (2NHs), To ecTb yTpOeHHasA rpamm-
MOJIEKyla BOJOPOAA, TPAMM-MOJIEKY/a 430Ta H yABOGHHAA IPAMM-
MOJIeKy/Ia aMMuaKa. i3MeHeHns Macc, m3MepeHHbIe B 9KBHBAJIEHTHBIX
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eIMHUIIAX, OJMHAKOBbI B JaHHOH XMMWYECKOW PEaKIIH U1 BCEX KOM-
MOHEHTOB K JIFO0OMY JAHHOMY MOMEHTY ¥ PaBHEI } .

IIpm 5TOM, OCKONBKY U1 MCYE3ar0INUX Bemects dn < 0, u v mpu-
HHEMA€eTCs OTPHMIATENHHBIM, dy Beeraa nosoxutensHo (dy > 0). Ecou
B CHCTeMe MPOTEKAET HECKOIbKO XMMIUYECKHIX PEAKIIA, TO JUIH Ka)XKITOH
M3 HHX HMEETCA CBOA ¥. .

. —dn
C y4eToM Ompefie/eHHs XMMIYECKOH TOCTOAHHOM :

=dy 3a-

[IMINEeM ypaBHEHME 1A m3MeHeHus 9Heprim [ ub0ca B Xone peaxinnt
dG = - SdT + VdP - puvidy - pavady - ... + p'whdy + pavody + ...
dG =-8dT + VdP + X(uv:) dy

Ilpu P, T = const
(dG)pr.= 2uws) dy> o
ECIH peaxiys IpOTeKAeT CaMONPOMBBOIBHO, TO eCTh CHOTEMA He
PaBHOBECHA H HIET K COCTOSHMIO PABHOBECH, TO
(dG)pr <0, Toects X (uv)dy <0.
Tak xax dy >0 mo onpenmeneHuo; T0 2 uv; < 0 U1 HepaBHOBEC-

HbIX CHCTEM.

- Ecnu anzeGpauyeckasn cymma npou3eeoenus XumuLeckux nomenyua-
{106 HA CmexuoMempuyeckue Kospduyuenmer y4acmuukos peaxyuu
MeHbule HYNA, MO CUCIEMA HEPABHOBECHA, U 6 Heli BO3MONHCHO NpPoNIe-
_KaHue camonpoussonsruix npoyeccos. Y, HaobopoT, ecmu B CHCTeMe
TPOTEKAST CAMOIP OM3BOMBHBIH Hporiece, T0 2 44V; < 0.

Jna peaxupm
vid + v 4, =vidY +vhAYS
BBIpOKeHMe 2 4v; < 0 03HAaUaeT
= Vg - Vol + VY vaus <0,
TO €CTh
= Vil - Vol > VA T vauy,

WM CYMMA NPpOU3Be0eH Uil XUMUYECKUX NOMEeHYUAN08 1 CIexuoMempu-

yeckux Koaghgpuyuenmos ucxoowvix eeujecme bonvuie, uem ma dice
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CYMMQ 011 KOHeuHbIX NPOOYKmMoe6. TONbKO 6 3mom ciyuae peakyus ca-
MONPOU3BONLHO NPOMEKAL 6 NPAMOM HANPABNEHUU.

Korma cucrema mocruria pasHosecust, dG = 0, To ects 2 uvdy = 0.

Tak kak dy >0, T0
; (1.5)

3710 yc/10BHE XHMHYECKOr0 PABHOBECHS:
8 COCMOAHUY XUMUYECKO20 PABHOBECUS AN2eOPaUYecKan CyMma Npou3-
6e0eHUll XUMUUECKUX NOMEHYUAI08 Pedzupylouux 6eiyecme Ha chie-
Xuomempuyeckue Ko3Quyuenmnl pasHa HYio.

Hao6oport, ecim 2 uv; = 0, TO cHcTeMa OCTHIJIA COCTOSHHUA PaB-
HOBECHL. )

Wma, ecnmu 2 iv; WCXOOHBIX BELIECTB PaBHA 47V KOHEYHBIX
HPOIYKTOB, TO XHMHYECKAs PeaKIysi JOCTHATIA PaBHOBECHA.

Iockomsxy dF = - SdT - PdV + Y udn;,

dn

—t=dy, ToO
v,

dF =-8dT - PdV + Y(uv:)dy .
Ipu mocTosiHEBIX V' T
(dF)ry = X(uwi)dy (1.6)

B pasroBecum, xorma (dF)ry =0,

(T ]. 0
TO €CTh Mbl NPHUIIIA K yPaBHEHUI0, aHamormuroMy (1.5). _

['ynba6epr 4 Baare BbIBe ypaBHEHUe 3aKOHA AEHCTBYIOIMX MAcC
KuHeTH4eckuM MyTeM. OIHAKO TOT e BBIBOJ MOXHO IOJY4HTh H
TEPMOAMHAMHYECKH, HCTIONB3ya ypasHerwa (1.5, 1.7), cea3pBaromue
XMMUHeCKHE TTOTEHIMANb] M CTEXHOMETPUHECKHE KO3 HUIMEeHTEI yYa-
CTHHIKOB PEAKIIFH B COCTOSHUM PABHOBECHA.

[Ipenmonokmm, 4T0 peakis NpOTeKaeT B ra3oBoH ase, a rasel —
weaabHbl. Torna XMMIYeCKHI MOTEHITHAT JAHHOTO KOMIIOHEHTa MOJK-
HO BBIPA3HTh

Wi=u +RThp;. (1.8)
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Tlocne BTOPOTO SKCTPATHPOBAHHS HMEEM:
V. k-V
= __qZ_Z__ s q2 = ql . .—1 .
(4.-4)V, k-Vi+V,

Ecim smecTo ¢1 IOCTaBUTh €r0 3HAYECHHUC, ITOTyIHM:

q2 qo k‘I/l+V2 *

Ilocne n 3Kcrparnp03am/n71 B UCXOTHOM pacTBOPE OCTAHETCA

_ (kv Y
qn q() le+V2

Kommaectso 3KCTParupoBaHHOT0 BEIIECTBA OIPEACIICTCA BhIPaAXKE-

HHUEM
I M 8 A
q3,n qO qn qO k'V1+V2 >

TaK KaK —ﬂ— <1, T0 yeM GoJIbINE 72, TO SCTH YHCIIO IKCTPATHUPOBa-
VitV
HI/II\;I, TEM MEHBIIC KOJIMIECTBO BEINECTBA, OCTAXOINETOCA B paCTBOPE.
TakuMm 00pa3oM, MHOZOKpAMHOe 3KCMPAZUPOBAHUe ONpeOeneHHbIM
obveMoM pacmeopumens v1200Hee, Yem OOHOKPAMHOe 3MUM Jice 0bve-
MOM paCmeopumens.

2.4.6 Bonpockl Ansa camonpoBepku

P

1. Jlaire XapaKTepUCTHKY TPEXKOMIIOHEHTHOH CHCTEME C TOYKH 3pEHUA
npasma a3 ['uboca.

2. BO3MOXXHO 1M IOCTPOMTH AHATPAMMY COCTOSHHA TPEXKOMIIOHEHT-
HOM CHCTEMBI, He NPUHAMAA TIOCTOAHHBIMU NABIICHHE M TEMIIepary-

Py, ouemy?
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8.
9.

" CpaBHiTe cr0COOBI MOCTPOECHUS HATPAMM COCTOSHHSA TPEXKOMIIO-

HeHTHOM cucTeMsl Do ['u66cy u Pozebomy. Uro o0mero u 4em oTiu-
YAKTCA ITH CII0COOBI?

Kakie cBOWCTBA PAaBHOCTOPOHHETO TPEYTOJHHHKA HCIIOIB30BAI
I'm00C 11 HAX0KIEHMA COCTABA CHCTEMBI B KOXKIOM Touke?

. Kakue cBo¥icTBa paBHOCTOPOHHEr0 TPEYTOIHHHKA MCIIONB30Bai Po-

3e00M I TIOCTPOCHUSA JUATPAMM COCTOAHUA CHCTEMBI?

. OT KaK¥X MapaMeTpoB TPOMHOM SKHIKOM CHCTEMBI 3aBHCAT BE/TAUH-

HA ¥ OYEePTaHUA 00IACTH PacCIauBaHuA?

. IlpuBeuTe mprMepsI CUCTEM, KOTOPBIM OTBEYAKOT CIEAYIOLIHE [I¥a-

TpaMMBbI COCTOAHUA:

A A A

Kax npaxTidecKku CTPOAT AUAarpaMMBbl COCTOSHHA TAKHX CHCTeM?
Jla vero ucmons3yror npasmio Tapacenkosa? Kak oHO 3By4wmT?

Kak m3 mmockoit AHarpamMmsI COCTOSHIA NOTYIMTh 00beMHY0?

10. Yro Hazemaerca kodddyrmmentom pacopenenerua? | IIpuseire

TIPAMEPHL, B KOTOPBIX HCTIONMb3yeTCA MpoLece IkcTpakuyy. [louemy
MHOTOKPATHOE SKCTPATUPOBAaHME NPOBOMMTH BBITOJHEE, YeM OIHO-
KpaTtHoe?
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3. PaBHOBecusi B aqCOpGLUMOHHLIX nNpoueccax

3.1 Aacop6uusi. OCHOBHbIE MOHATUA.
ApncopOumnoHHbIe CUnb!
3.1.1 OcHOBHbIE TEPMUHBLI U NOHATUSA

JIz00BIe reTeporeHHbIe IMPOLIECChI, HAIIPUMEp, Pa3lioKeHHe WIH 00-
Pa30BaHHE TBEPIOr0 XUMHYECKOTO COSTHHEHNS, PACTBOPEHHUE TBEPIBIX
TeJ, Ta30B U XKUIKOCTEH, HCIIAPeHIe, BO3TOHKA, 2 TAKXKE BaXKHbIE IO~
IIeCCHI TETEPOTEHHOTO KATANM3A M JJIEKTPOXMMHYECKUE MPOIIECCHI,
IPOXOIAT Hepe3 nosepXHoCcmu pazoend TBEPHOE TEJNO — Ta3, TBEPHOE
TENI0 — JKUJIKOCTh, TBEPHOE TENO — TBEPHOE TENO, KUAKOCTh — KHUM-
KOCTb HUIM JKHIKOCTD — ra3. CocTosHMe BEIecTBa y MOBEPXHOCTH pas-
Jiena comnpuKacaroImuxca (a3 OTIHYAeTCA OT er0 COCTOSHWS BHYTPH
3TEX (a3 BCIEACTBUE Pa3IIHUHA MOJIEKY/IIPHBIX YIONEH B pasHbiX (pazax.
370 pasnuyue BEI3BIBACT 0COOBIE NOBEPXHOCMHbIE ABNEHIUA HA TPAHVIE
pasnena a3, HanpuUMep, HA IPAHULE >KUAKOCTH C Ta30M KM C APYToH
KHZIKOCTBIO JIEHCTBYET 108epXHOCMHOe Hamsdcenue. 110BEPXHOCTHOE
HaTDKEHWE OTpeNieNieT pAf Ba)KHBIX CBOMCTB, TAKMX KaK INapooOpas-
Has (opMa My3bIPHKOB ra3a WM KATIeNb )KUIKOCTH (B TyMAHAX, IMYTIECIBIX,
TPHPACTIEUEHAN PACTTIABICHHBIX CTEKOJT, TPH 00Pa30BAHMI HOBBIX (ha3 M T. IL).

B ciygaax, xorjia mMOBEPXHOCTH pasziena (a3 HEBEJIKH, 0COOEHHO-
CTAMH CBOWCTB BELIECTBA Y IIOBEPXHOCTH Pa3fieNia IO CPABHEHMIO CO
CBOMCTBAMH CaMyX CONpHUKacaroImuxcs (a3 GoibINOH Macchl MOXKHO
Obu10 npenebpeys. OfHAKO B TeX CIIydasx, KOIJa TIOBEPXHOCTD pa3jena
(a3 Bermika, 0cOOEHHO B Cilyuae BBHICOKOpa3IpOONEHHBIX (6bICOKO-
OUCNEPCHBIX) CHCTEM, OTJIMYMAME CBOWICTB BEINECTBA V IIOBEPXHOCTH
pasznena npeHeOpedyb yxKe Helb3A, U 10 MEPe YBEIUYeHNA IOBEPXHOCTH
pasnena (YBeNMUEHHA CMeneHy OUCNepCHOCMU) 3TH OTINYNA HAUUHAIOT
WIPaTh B CHCTEME OIPENEIIIOINYI0 POJIb.

IToBepXHOCTHBIE SBIEHUA IPEICTABIOT OONBIION TEOPETHISCKHI
U TpakTHdecKuii uHrtepec. M3ydas 3TH ABICHWA, MOXKHO CyauTh 00
3HePrHM WM MPHpOJe B3auMozeicTBrA Mouiekyn. Ilpakruyeckoe 3Hade-
HUe [OBEPXHOCTHBIX ABJIEHUH 00YCIOBIEHO TEM, YTO BEINECTBA C BBI-
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COKOPa3BUTON IOBEPXHOCTBE) BEChbMAa PACIPOCTPAHEHBI B IIPHPOIE
(HanpuMep, B TOYBaX, PACTHTENBHBIX ¥ )KMBOTHBIX TKAHAX) H LIAPOKO
VICTIOJIb3YIOTCA B TEXHWKE (HAIPHMEp, HAIIOJMHHTENH PE3HH M APYTHX
IUTACTHYECKUX MACC, THTMEHTBI, TBEpIble CMA3KH M MHOTHe IPYTHe
BEINECTBa, MCIONb3yeMbIe B TAKHX BAKHBIX B XMMHYIECKOM IIpOMBIII-
JICHHOCTH TPOIIeccax, KaK IeTepOreHHbIA KaTANF3 WM pa3leleHue,
OYFICTKA ¥ aHAJIM3 Ta30B M skuakocted). [loBepXHOCTHBIE SBICHIS Wr-
PAarOT Ba)XKHYI0 PONIb B TONYIPOBOJHWKOBOM TEXHMKE, METAJUIypIHH,
3EKTPOXUMUE, NPHU 3aIMUTe OT KOPPO3HM, JUCIICPrUPOBAHUE PasJIvy-
HBIX MATEPHAJOB, IPH KPAIICHMH, MOIOIIEM JeHCTBHY, a TakKe B yc-
_TOIMUBOCTH TYMaHOB M T.J.

TIpencraBum cebe MOBEPXHOCTH TBEPAOTO Tella Ha TPAHMIE C Ta30M.
BHyTpH TBEpPIOTO TeNia YaCTUIBI (ATOMBI, HOHBI MIIH MOJIEKYIIbI), 00pa-
3YIOIKE €T0 PENIeTKY, MPABIIBHO YEPENyHOTCS B COOTBETCTBIM ¢ KpU-
CTAJUIMMECKOH CTPYKTYpOH, NPIUEM X B3aUMOJECHUCTBUA ypaBHOBEIIe-
Bl COCTOsHIe ke YaCTHL, HAXOIAIIMXCA HA NOBEPXHOCTH, HHOE, WX
B3aMMOJIEHCTBUA He YPABHOBEIIEHB], ¥ II03TOMY MOBEPXHOCTh TBEPHIO-
TO TelIa MPUTATHBAET MOJIEKY/bI BEUIECTBA M3 COCETHEH ra30BoH (a3l
B pesynbrare KOHIEHTpAaIWa 3TOr0 BEIIECTBA HA MOBEPXHOCTH CTaHO-
BuTCA GONbINe, YeM B 00BEMe rasa, Ta3 adcopoupyemcs TIOBEPXHOCTHIO
TBepIoro Tena. Takum o0pa3oM, adcopbyua TpencTaBisieT co6oi KoH-
IICHTPAPOBAHKE BEINECTBAa Ha MOBEPXHOCTH pa3mena (a3 (TBepras —
KUK, TBEPAAA — Ta3000pa3Has, JKUIKAS — SKANKAS, JKAIKAL — ra3o-
00pa3Has). BenrecrBo, Ha MOBEPXHOCTH KOTOPOrO0 NPOHMCXOOUT all-
copOLsI, Ha3pIBaeTCA adcopbeHmom, a MOTIOIaeMoe M3 00BbEeMHOM
(pa3pI BemmecTBO HasbpIBaeTCA adcopbamom. AncopOIms U3 cMeceit CBs-
3aHa ¢ KOHKYPCHIMeH MOJEKyI Pas/uHbIX KOMIIOHeHToB. Hanprmep,
IPU afcopOrmy w3 OMHAPHOTO JKWIKOTO PacTBOpa yBelWdYeHUE KOH-
[EHTPALA y TIOBEPXHOCTH OJHOTO KOMIIOHEHTa (CHIbHee ancopOu-
PYIOLIErocs) TPWBOAWT K YMEHBIICHHMIO KOHIICHTPAIMH JPYroro
(crmabee ancopOupyromerocs).

AncopOenT moryormaet M3 00peMHOM ()a3bl TeM 0oJbINe BEeINECTBa,
uem Oonbime ero MOBEpXHOCTH. [loBepXHOCTH, MpHXOmAmMascs Ha | 1
azicopOeHTa, Ha3bIBACTCA YOeNbHOI N06EPXHOCMbI0. AKTHBHEIE, TO €CTh
XOPOIO MOTJIOIMAOIIKe ancopOenTsl, 00nanarT BechbMa OOIBLION
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yHeNbHOM TIOBEPXHOCTHI0. BepurHa yae/mHOM IGBEPXHOCTH Y Pa3HBIX
ancopOeHToB MoXKeT ObITh BechbMa pasmmuHOH. Hemopucrhie Teina ¢
YIe/bHOM IOBEPXHOCTH0 OT HECKONBKAX M/T 10 COTEH M’/T TIpe/ICTaB-
JIFOT TIATMEHTHI M HATIOJHUTEIM, HATIPWMED, NHTMEHTHASA JBYOKHCH
THTAH4, a3POCHI — BBICOKOIMCIIEPCHBIA KpeMHe3eM, NPUMEHAECMbIA B
K44€CTBE HATIOJHUTEI MHOTHX IUIACTHYECKHX MACcC M IOKPBITHIA (ero
TOJTy4ar0T IpH AeiicTBud Boxp! Ha SiCly npu BBICOKHX TeMIepaTypax),
Ca)KM, MCIIOJIb3yeMble KaK TUTMEHTH! M KaK HamojHHUTelH pesuH. Eme
0oJbInee yBeTMYeHHEe HOBEPXHOCTH CBA3AHO OOBIMHO C HAIMYHEM B
TBEPIOM Teje Y3KUX IOp; MPEMEePaMH TaKUX BBICOKOIMCIIEPCHBIX IIO-
PHCTBIX TEN C YASIHHOM IOBEPXHOCTBIO IO HECKOJBKHX COTEH M Ja)Ke
O THICAYM MY/T ABJIAOTCA AKTHBHBIH Yrojb, CETHKATENb, IOPHCTHIE
KPHCTAJUTH! I€0JIMTOB, NIPUMEHAEMBIX B KAaueCTBE MOJIEKYJPHBIX CHT
(mOpBI MOTEKYIAPHBIX CHT JIOCTYIHBI VIS MOJIEKYJI HeGOIBIINX pasMe-
POB M HEJIOCTYTIHBI /11 GOBIIHMX MOJIEKYIT).

Asnenvie agpcopbipm GsUT0 OTKPBITO BO BTOpoM mosoBure XVIII
Beka. [lleene B 1773 r. 8 IlIBerum 1 @onrana B 1777 r. Bo Opanimm
Ha0JrofaM norsiomeHye ra3os yrieMm, a Jlosurn B 1785 r. B Poccum
Ha0JTI0/1aJT TIOTJIOMEHNe YTJIeM OpraHN4eCKHX BEIecTB M3 BOIHBIX pac-
TBOPOB. SBiIeHMe afcopOLy ra30B aKTUBHBIM yIJIeEM OBIIO HCIIONB30-
BaHo H.JI.3emiHcKyM IpH CO3MaHMM NPOTHUBOTa3a JUIA 3aLIMTHI OT OT-
PaBIEOLINX BEMIECTB, MPUMEHABIINXCA BO BPeMs MEPBOM MMIlepHAIIH-
CTHYECKOM BOMHBL B IIPOTHBOra3e IIaphl OTPABJLIFOIIMX BEIIECTB  XO-
pomo ancopOupoBanHCh M3 IOTOKA BO3AYXa AKTHBHBIM yriem. Pasne-
JleHWe BEIIeCTB HA OCHOBE HMX PasJIYHOM afcopOMpyeMOCTH IIHpOKO
HCIIOJIB3yeTCA B HACTOAINEE BPeMA KaK B IPOMBIULICHHOCTH, TaK M A
aHATIMTHYECKUX Ieneid. BriepBpie BO3MOXKHOCTH HCIIONI30BAHHMA af-
copOmuu cmecelt i ux aHamsa 6bu1a otkpsrra M.C.1iBerom B 1903 1.
B Bapimase, koTOphIi MpUMeHWN afcOpOEHTH I pa3deleHus OKpa-
MIEHHBIX OMOJIOTMYECKH aKTHBHBIX BEIECTB M .B CBA3H C 9THM Ha3Ball
3TOT METOX XPOMATOIpaduIecKuM afcopOIMOHHBIM pa3iesieHHEM CMe-
ceil. B Hactosmee Bpemsa XpoMaTorpaUuecKre METOMBI ITHPOKO HC-
HOJB3YIOTCA JUIA aHANIM30B CIIOKHBIX CMECEH M I aBTOMATHYECKOTO
PETyIHPOBaHUSA TEXHOJOTHYECKHUX IIPOLIECCOB:
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3.1.2 AOcopOLUMOHHLIE CUSbI

KaxoBa mpupopa ciu1, BEI3BIBAIOMIUX a/ICOPOIIHOHHOE B3aUMOMIEHCT-
Bue?

B Hacrosmmee BpeMs yCTAHOBICHO, YTO B3aMMOJCHCTBHE MEXY all-
copOeHTOM H afcop6aTOM MOXKET MMETh Pa3JIMYHBIA XapakTep, TO €CTh
CcBA3b ancopbeHT—-ancopOaT MoKeT OBITH pasIUyHa.

PaccMOTpuM OTHETBHBIE BHIBI CHIL, HTPAIOINKX BAKHYIO POJb B af-
copOrpm.

3.1.2.1  Cunbl MEXMONEKYNAPHOro B3aMOAENCTBUA MU CUNbI
Ban-gep-Baansca

3.12.1.1 /lucriepcrOHHSBIE CHIIBL

B mpocrefimeli TpaxToBKe B paMKax KJIACCHYECKOH (DMB3UKH IpOMC-
XO’K[ICHHE AMCIIEPCHORHBIX CHI creyromee. JomycTimv, 4To MoJIeKya
ancopbaTa UMeeT OJMH dJEKTPOH. TaK KaK OH JBUTAETCA B CPENHEM Ha
HEKOTOPOM KOHEYHOM PACCTOSHHM OT AApa, B KaXIbIM NAaHHBIA MO-
MEHT BPEMEHM B MOJICKY/le BO3HHKA€T TaK Ha3bIBACMbIM MIHOBECHHBIN
IuIoib. B ciayyae sneKTpHYECKH CHMMETPUYHOM MOJIEKYIIbI OH PaBEH B
CpeIHEM HyJI0, HO B Ka)IBIH NAHHBIA MOMEHT OH He paBeH Hymo. (B
paMKax KBAHTOBO-MEXAHWYECKHX BO33PEHHM B KaXK[bIM JAHHBIA MO-
MEHT MOXKHO B JJICKTPHYECKH HEHTPAIbHOM MOJICKYJIe BBIICIIUTh MECTa
C IIOBBIIEHHOH IEKTP OHHOM ITOTHOCTHIO. )

Takas snexTpHdecKkM HEHTpaNbHAL M CHUMMETPHYHAS MOJEKyna,
HOJXO0JA K aicOpOeHTy, HHAYIMpyeT MIHOBEHHBIH TUI0b 1P OTHBOIIO-
JI0KHOTO 3HaKa Ha TIOBEPXHOCTH aicOpOeHTa.
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Puc. 3.1. Cxema BO3HUKHOBEHHA MUCTIPCHOHHBIX CHII

BzaumopeicTBHe MeXIy MTHOBEHHBIMH JUIIOJIAMHI B MOJIEKyJe al-
copbaTa M Ha IOBEPXHOCTH anCOPOEHTa NPHBOIWT K NPHUTATMBAHHIO
ancopbarta. BoT aTH crmbl, 00yCIOBICHHBIE NPUTHKEHUEM BO B3aHMO-
OEeHCTBYIOMMX YaCTUIAX MTHOBEHHBIX IWIIOJIEH, M HA3BIBAFOTCA IIHC-
MEPCUOHHBIMUA CIJIAMHM MEXMOJIEKYJAPHOTO B3aMMOAEWUCTBUA. JTH
MTHOBEHHBIC [HIIOH MPU COMDKEHHH MOJIEKYJI COTJIACOBAHHO ()IIyK-
TYHMPYIOT, TO €CTh KOJIEOJIFOTCA 10 HATIPABJICHHMIO ¥ 3HAKy. JTO BBI3bIBA-
T IUCTIEPCHIO CBETA, TI0YEMY ITH CHIIbI M HA3BAJIM AUCIIEP CHOHHbIMH.

B mpocteiiinem ciy4ae /i1 9HEPTHMM AWCIIEPCHOHHOTO B3aMMOJIEH-
CTBHA C(HePHIECKHX CHMMETPHYHBIX MOJIEKY]I MOKHO 3aIIMCATH:

¢ B

E,m= s + P SMImprYecKoe ypasHeHue Jlennapna-/Lxonca,

rAe. ¢ — KOHCTAHTa, CBA3AHHAA C 31{6er€17[ HOHM3AUKMKH MOJICKYJI M HX MOJIAPH3Ye-

MOCTBIO; ¥ — MEXMONEKYJIAPHOS PACCTOAHHE, 1132 - meﬁ, yqnmsaromm"x OTTAJIKMBA-
r

HUE IIPH OYCHb MAJIBIX PACCTOAHUAX.

0/7/”4/1/’((/&7//1/@

Puc. 3.2, I'padux u3MeHeHHMA SHEPruu
IOUCTIEPCUOHHOTO  B3aUMOXEHCTBHA B
33aBUCHMOCTH OT MEXMONEKYJLIPHOIO
PacCToAHUA
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3.1.2.1.2 OpueHTauHOHHBIE CHITBI

OTH CHIIBI IPOABJIIIOTCA IPH a/ICOPOIH HOJAPHBIX MOJIEKYJI Ha II0-
BEPXHOCTAX, HECYIMIUX TIOCTOAHHBIE JIEKTPOCTATHYECKHUE 3apAabl. JTH
CHJTBI TIONYYWIM HA3BAHHME OPHECHTALMOHHBIX MOTOMY, YTO 3JIEKTPOCTa-
THYECKHE CHJIb], BO3HUKAOLIME MEXHY 3apsHKCHHOM MOBEPXHOCTBIO H
IPOTUBOIIOJIOXKHO 3apKEHHBIM KOHIIOM JIMIIONA MOJIEKYIIBI afcopbara
CTPEMATCS TAK OPHEHTHPOBATH MOJIEKYJIy B TIPOCTPAHCTBE, YTOOBI
ofecneunTh MaKCHMaJIbHOe MPUTSDKSHHE, TO €CTh MAKCHMAJbHO CHH-
3MTh 3aIIaC YHEPIMH BO B3aUMOJEWCTBYROIMMX dacTurax. OpueHTam-
OHHbIE CHIIBI TaKOKe 00YCIIOBIEHBI NIEKTPOCTATHYECKAM B3aHMOJEHCT-
BUEM, OHH, KaK U JTUCIIEPCHOHHbIE CHIIBI, YOBIBAXOT C PaCCTOSIHHMEM, HO
IUIA TPOCTBIX IOJAPHBIX MOJIEKYN IO 3aKOHY, aHAJIOTMYHOMY 3aKOHY
Kynomsa:
£, =S¥

opuenm 2 0

rae: ¢' — KOHCTaHTa, BKIFOYArolas ' u 3apsj MOBEPXHOCTH ancopbeHTa, | — Hu-
IOJTHHbIH MOMEHT aficopOarTa,

2) ﬁ@@ 0 ¢

AUCTCPCUDHHBIE LUALI

OPUEHIMYUOHHIE
ours)

OOREE
Puc. 3.4, CxeMa BOSHUKHOBEHUA OPUEHTAMOHHBIX CHII (), rpaduK 3aBUCHMOCTH
Eopmeie ¥ Egur; OT MEXMONEKYNAPHOIo paccTosnus (6)

72 35 ¢ § ¢ n4

Kak mpaBanno Eopyenr > Epyen.

JIT8 CIOXHBIX MOJIEKYJI, MMEIOIMX HE MHIIONH, 4 MYJIbTHIUIONY,
9TH 3aBECUMOCTH OCIOXKHAOTCA, U Fopyenr YOBIBAET C PACCTOSHHEM ObI-
3 6
cTpee, 4eM ¥ B §0ee BHICOKUX CTENeHAX 7, 1.
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3.1.2.1.3 MHayKumoHHBIE CHITBI

OHH Takke UMEIOT 3JEeKTPOCTATUYECKYI0 IIPHPOY, HO 00YCIIOBIEHBI
TEM, YTO, HALPHUMEp, B aICOPOHMPYIOIMMXCA HEMOMAPHBIX MOJEKYIax
OJ BIMAHHEM 3aPAJI0B H4 NOBEPXHOCTH MHIYIMPYIOTCS [MIIObHbIC
MoMeHThL. MosxeT HaOmoaaThCs Ciydaid, KOTHa aficopOupyromascs mo-
JpHAA MOJIEKY/Ia Ha HENOJMIPHOM aicOopOeHTe HABOIMT, MHAYLHPYET
HA HEM OMroib. J{ia ciydas afcopOIpm HOJMPHON MOJIEKYIbI Ha He-
MOJIAPHOM a/ICOpOeHTe IHEPTHs B3aMMOICHCTBIA 33 CYeT MHYKLIHOH-
HbIX CHJT OyZeT paBHa

rme; ¢ — MOCTOAHHA 1A NAHHOIO ancopGeHTa, XapaKTepy3yroWad ero MOApH3ye-
MOCTb; // — IHIIONLHBIH MOMEHT MOJEKYJIBI aacopbara.

[00.90] OO
' G D& D Puc. 3.5. Cxema BO3-

@ @ HUKHOBEHMA WHIYKIH-

OHHBIX CHII

WHIyKUMOHHbIE CHIIbI, TAK HA3bIBAEMbIC CHUIBI 3E€PKANBHOTO OTO-
Opa)keHys, UrParoT BaKHYIO POJIb IIPH aicop 1M Ha MeTaJute.

TpenempHbIM Cllyd4aeM HMHIYKIMOHHOTO B3aMMOMEHCTBUA ABILISTCA
ancopOIus NUITONMBHBIX MOJIEKYJ Ha MeTajulax. PaccMaTpuBas meraiur,
KaK M30TPOITHOE MOpe JJIEKTPOHOB M IOJIOKUTENbHBIX HOHOB (OCTOB),
HOJTYYMM, 4TO IPH HOAXO/E TOJLAPHOM MOJIEKYJIbI K METAILTy B HEM MH-
AYLMPYIOTCA 3apAAbI, NPOTHUBOIIOIOXKHBIE 110 3HAKY W00, TO €CTh
Kak ObI 3epKajbHOE 0TOOpaKeHHe.

+ -
»r
Aeman Puc. 3.6. CxeMa BO3HHKHOBEHMA
—_—Tt CHII 3ePKANbHOTO OTOOpaXeHMT Ha

- + MeTaiie
































































































