[TPOIT'PAMMA-MUHHUMYM
KaHIUIaTCKOr0 SK3aMeHa 110 CHEHaAILHOCTH
02.00.04 «®u3nyeckass XUMH»

0 XUMUYECKUM H (PU3UKO-MaTEeMaTHIECKIUM HayKaM
Beenenne

Hacrosmas mporpamma npecTaBiseT co00i afanTtanyio THmoBoi nmporpammel BAKa
KOJIJIEKTHBOM Y4€HBIX B cocTaBe AxH F0.C. Hekpacoga, , kp-mu U.B. CrankeBuua k
npobnematuke MH3OC PAH (2005r1.) u siBAsieTCs MporpaMMOi-MUHUMYM JIUIS ClIAYH
KaHIMJIATCKOTO 3K3aMeHa 1o crenuaibHocTH «Pusnueckas xumus» (02.00.04) acnupantamu u
skcrepHaMu MHCTHTYTA.

B ocHOBY HacTosIIel porpaMMBI TIOJI0KEHBI CIISAYIOIINE AUCITUILTHHEL: YICHHE O CTPOCHUH BEIIeCTBa,
XUMHUYECKasi TEPMOINHAMHKA, TEOPHUS IOBEPXHOCTHBIX SBJICHUH, yueHHE 00 3JIEKTPOXUMHUECKUX MpOoIIeccax,
TEOpHs KHHETUKY XUMHYECKUX PEaKIfil ¥ yUeHHe O KaTalu3e.

1. CTpoeHue BelecTBa

1.1. OcHOBBI KJIACCHYECKOH TEOPHH XMMHUYECKOr0 CTPOCHHUS

OCHOBHBIE TIOJIOKEHHS! KJIACCHYECKON TEOPHH XMMUYecKoro ctpoenust. CTpykrypHas Gpopmyna u rpad MOJIEKYJIBI.
Wzomepns. Kordopmanuu mosekyi. CBsi3b CTPOSHHS M CBOWCTB MOJICKYJI.

1. 2. ®u3nyecKHe 0CHOBDI yueHusi 0 CTPOCHUH MOJIEKYJI

Mexanuueckas MoJieIb MOJIEKYJIbL. [loTeHIManbl MapHbIX B3aUMOIEHCTBUI. MeTobl MOJIEKYJIIPHON MEXAHUKU U
MOJIEKYJISIPHOM IMHAMUKH IIPU AHAJIU3€ CTPOEHUS MOJIEKYJL.

OO1mye NpUHIMITBI KBAHTOBO-MEXaHUIECKOTO OMHCAHNS MOJIEKYIISIPHBIX cucTeM. CTannoHapHOE ypaBHEHHUE
IpeanHrepa uist cBOOOTHON MOJIEKyYIBL. AradaTuueckoe MpuoOIKeHne. DIEKTPOHHOE BOJIHOBOE YPaBHEHHE.

IToTeHmansHbIe KPUBBIE U IIOBEPXHOCTH MOTEHIMAIBHOM SHeprun. X cBoiicTBa. PaBHOBeCHBIE KOHUTYpaIiH
MoJekyi. CTpykTypHast uzoMepusi. OnTHuecKre H30MepBhI.

Kone6anus monekyn. HopmaspHble koJe0aHHs1, aMIUTUTYIBI M YaCTOTHI KOJIeOaHHH, 4aCTOTH OCHOBHBIX
KOJIeOaTeNbHEIX IepexoioB. Konebanus ¢ 60abuiol amnaumyooll.

BpameHHe MOJICKYJI. Pasnuunbie THIIBD MOJICKYJIAPHBIX BOJTYKOB. BpamaTenLHLIe YPOBHHU DHEPIrUu.

OJEeKTPOHHOE CTPOCHUE aTOMOB M MOJIeKyJl. OTHOAIEKTpOHHOE NPHOIMKeHHE. ATOMHBIE U MOJIEKYJISIpHBIE
opOuTany. DIIEKTPOHHBIC KOHGUTYpAIH U TepMBI aToMOB. [IpaBmiio XyHa. DJIEKTPOHHAS IOTHOCTb.
Koppensnuonasie opOuTanbHbIe TUarpaMMBI TS ABYXaTOMHBIX Moiekyit. Teopema Kynmanca. [Ipenernsr
MPUMEHUMOCTH OJTHOAIEKTPOHHOTO IPUOIIDKEHIS.

WHTepriperauus cTpoeHUst MOJIEKYJ HA OCHOBE OPOUTAIBHBIX MOJIEIIEH U UCCIIEJOBAHNS paclIpeeIeHUs
JJIEKTPOHHOH IIIOTHOCTH. JIOKaIM30BaHHBIE MOJIEKYIIIpHBIE opOuTanu. ['nopuausanus.

Onexmponnas kopperayus 6 amomax u moaexkynax. Ee nposenenus  ceoticmeax monexkyn. Memoo
KOHPUYPAYUOHHO2O 83AUMOOCLICMBUSL.



[IpencraBnenus o 3apsiiax Ha aTOMax U MOPsIIKaxX CBsI3el. Pa3audHbIe METO/BI BBIIEICHHSI aTOMOB B MOJIEKYJIax.
Koppensamnun neckpunTopoB 3JIEKTPOHHOTO CTPOCHHS M CBOMCTB MOJIeKyJ. VIHAEKCH peakMOHHOM ClTocCOOHOCTH.
Teopust rpaHUYHBIX OpOUTATICH.

1.3. CumMeTpHust MOJIEKYJISIPHBIX CHCTEM

ToueuHbIe TPYMITbl CAMMETPUU MOJIEKYIL. [IOHSATHE O NPEICTABICHUSIX TPYII U XapaKTepax MpeCTaBICHHN.
OO11me cBOMCTBA CHMMETPHHU BOJHOBBIX (DYHKIMI U MOTEHIIMAIBHBIX TOBepXHOCTEN Moekys1. Kiaccudukarnms
KBaHTOBBIX COCTOSIHUI aTOMOB M MOJICKYJI IT0 CUMMETpUH. CUMMETPHS aTOMHBIX H MOJICKYJISIPHBIX OpOUTANICH, G -
U T -OpOUTANH. T -DNEKTPOHHOE MPUOIIKEHHE.

Bausgnaue CUMMCTPUHN paBHOBeCHOﬁ KOH(I)I/IpraHI/II/I AACp Ha CBOIiCTBa MOJICKYJ U UX TUHAMHUYECKOEC ITOBCICHUC.
Op61/ITaJ'II)HI)Ie KOPPECJIAIMOHHBIC JUAarpaMMBI. CoxpaHeHHe 0p6HTaJ’ILHOﬁ CUMMETpPHUU IPHU XUMHUYCCKUX PCAKITUAX.

1.4. DuekTpuyecKHe H MATHUTHBIE CBOMCTBA

JMIoIBpHBIA MOMEHT U MOJISIPU3YEMOCTh MOJIEKY . MarHUTHBIH MOMEHT M MarHUTHAS! BOCTIPHUMYUBOCTD. D PEKTHI
[MTapka u 3eemana. MarHUTHO-pE30HAHCHBIE METO/IBI UCCIIEIOBAHNS CTPOCHHUS MOJIEKYI. XUMUYECKUN CIIBHT.

Onrtuyeckye CreKTpsl MoJeKyl. BeposiTHocTH epexo/oB 1 IpaBuiIa 0TOOpa IPH IEepPeXo1ax MEeXLy pasIHIHbIMA
KBaHTOBBIMH COCTOSIHUSIMH MOJIEKYJ1. CBSI3b CIIEKTPOB MOJIEKYJ ¢ UX cTpoeHueM. OnpeaeneHne CTpyKTYPHBIX
XapaKTEPUCTHUK MOJIEKYJI U3 CTIEKTPOCKOIMMIECKUX TaHHBIX.

1.5. Me:xxmosiekyasipHble B3aUMO/eicTBUSI

OCHOBHBIE COCTABJISIOLINE MEKMOJICKYJIIPHBIX B3aUMOAECHCTBUM. MonekynsapHble KOMIUIEKChl. BaH-1ep-BaabCcoBbI
Moutekyibl. Knacrepsl atoMoB 1 Monekyn. BonoponHas cBs3s. CynepMoaeKymasl U CyNpaMONeKyIapHask XUMUS.

1.6. OcHOBHBIE pe3yJIbTAThI U 3AKOHOMEPHOCTH B CTPOECHHHU MOJIEKY.I

CtpoeHne MOJIEKYJ MPOCTHIX U KOOPAMHAIIMOHHBIX HEOPTaHUIECKNX coequHeHui. [Tonusnepaple KOMIUIEKCHbBIE
coenuHeHusi. CTpoeHNE OCHOBHBIX TUIIOB OPTAHMYECKUX U AJIEMEHTOOPTaHUYECKUX coeanHeHnid. CoeTnHeHus
BKITIOYeHUs. [lonumeps! u 6romonuMepsl.

1.7. CTpoeHHe KOHACHCHPOBAHHBIX (a3
CrpykrypHas Ki1accuukanys KOHAEHCUPOBaHHBIX (a3.

WneanbHbie KpUCTAJIJIbI. KpI/ICTaHHI/I‘IeCKaH peuIeTKa U KpUCTAJUINYCCKad CTPYKTYypa. PeanbHbie KpHUCTAJIJIbI. Tunesl
I[C(I)GKTOB B pCaJIbHBIX KpUCTAJLJIaX. KpI/ICTEU'IJ'II)I C HEIIOIHOM YHOopaa04YC€HHOCTBIO. I[OMGHHLIC CTPYKTYPHI.

Cummertpus kprcraiuioB. Kpucrannorpaduieckue ToueqHbIe TPYIITbI CAMMETPHH, THITHI PEIIETOK, CHHTOHHH.
[ToHsiTHE O MPOCTPAHCTBEHHBIX IPYMIaxX KpUCTAIIOB. VIHIEKChI KpucTaIuIorpadMuecKix rpaHe.

ATOMHBIC, HOHHBIE, MOJICKYJIAPHBIC U APYTUE THUIIBI KPUCTAJLJIOB. L[eHO‘{e‘IHBIC, KapKaCHBIC U CJIOUCTBIC CTPYKTYPBEI.

CmpoeHrue meepovix pacmeopos. YnopsaooueHnHvle meepovle pacmeopwl. AmopgHsie sewgecmsa. Ocobennocmu
CMPOEHUsL ROTUMEDHBIX Pa3.

Mertamisl u NOJIYyIPpOBOJAHUKH. 30HHas CTPYKTYpa OHEPIreTUICCKOTO CIICKTPa KPHUCTAJJIOB. HOBCpXHOCTL CDepMn.
Paznmmansie THIED IPOBOANMOCTH. Konebanus B KpucTtajiax. DOHOHEL.

Kunkoctn. MruoBeHHast U KosiebaTeIbHO-yCpEeJHEHHAs! CTPYKTYPa JKUIKOCTH. ACCOMATHI U KJIacTephl B
KHUIKOCTIX. DIIyKTyalu ¥ KoppeasiinoHHble GyHKIHA. CTpYKTypa IMPOCTHIX KUJIKOCTeH. PacTBOpEI
HeaeKTponToB. CTPYKTYpa BOZBI U BOAHBIX PacTBOPOB. CTPYKTYpa )KUAKHUX IEKTPOIUTOB.

Muremioo6pa3oBaHye U CTPOSHIE MHUIICTLIL.



Me3zodazsl. [nactuueckue kpucTamibl. Kuakue KpuCTauibl (HEMaTHKH, CMEKTUKH, XOJIECTEPUKH U JIp.).

1.8. [ToBepXHOCTH KOHIEHCHPOBAHHBIX (a3

OCo0EHHOCTH CTPOEHUSI TOBEPXHOCTH KPUCTAJUIOB U JKUJIKOCTEH, CTPYKTypa IPaHMIIbI pa3jieia KOHACHCHPOBAHHBIX
(a3. Monekybl U KIIacTepbl Ha TOBEPXHOCTU. CTPYKTypa aACOPOLUOHHBIX CIIOEB.

2. XumMu4eckasi TepMOANHAMHUKA
2.1. OcHoOBHBbIE MIOHATHSA U 3aKOHBI TEPMOTUHAMHKHI

OCHOBHBIC TTOHSATHUS TCPMOJAMHAMUKHA: U30JIMPOBAHHBIC U OTKPBITBIC CUCTEMbBI, PABHOBCCHBIC 1 HEPABHOBCCHBIC
CUCTEMBI, TCPMOANHAMHUYCCKUE TIEPEMEHHBIC, TEMIIEPATYPA, UHTCHCUBHBIC U DOKCTCHCUBHBIE IICPEMEHHBIC.
YPGGHGHL{}I COCMOAHUAL. TeopeMa 0 COOMBemCmeE€EHHbIX COCMOSAHUAX. Bupua]leble YypasHerust COCmosHUA.

IlepBblii 3aK0H TepMOAMHAMMKH. TerutoTa, paboTa, BHYTPEHHSSI SHEPTHsI, SHTAIBIINS, TEMIOEMKOCTb. 3aKOH
I'ecca. CTanmapTHbIe COCTOSHHUSA U CTAaHAAPTHBIE TEIIOTHl XUMUYECKUX PeaKiid. 3aBHCUMOCTb TEIUIOBOTO d(dekTa
peakuuu ot Temneparypbl. @opmyna Kupxroga. Tadbnuisl cTaHIapTHBIX TEPMOIMHAMHYESCKUX BETUUUH U UX
HCTIOJIb30BaHUE B TEPMOIUHAMUYECKHUX pacueTax.

BTopoii 3aK0H TepMOAMHAMUKH. DHTPONHS U €€ N3MEHEHHS B 00paTUMBIX 1 HEOOPAaTHMBIX Mponeccax. Teopema
Kapno — Knay3uyca. Paznuusble IKanel TeMIEPATYP.

OynnamenTanbpHbIe ypaBHeHUs [ mO0ca. Xapakrepuctuaeckue ¢pyHKmn. DHeprus I nd6ca, suneprust I'enbmrosnsia.
YpaBHeHust MakcBena. Y CI0BHs PaBHOBECHS M KPUTEPHH CAMOIIPOU3BOJIBHOTO TPOTEKAHHS IIPOLIECCOB.

ypaBHeHI/Ie T'u66ca — Feneronbua. Pabora u Temaora XUMHYECKOr0 nponecca. XuMHuIeckue IIOTCHIAJIBI.

Xumuueckoe paBHOBecHe. 3aKOH ACHCTBYIOUIMX Macc. Pa3muuHble BUABI KOHCTAaHT PaBHOBECHS U CBSA3b MEXKIY
HuMu. U3zorepma Bant-I'odda. YpaBHenust nzo0apsl 1 M30X0pbl XUMHYECKOH peakiun. PacueTbl KOHCTaHT
paBHOBECHSI XUMHUECKHX PEAKLHUI C HCIIOJIb30BAHUEM TaOJIHI CTAaHIAPTHBIX 3HAYEHUH TEPMOINHAMUYECKHX
¢ynkumii. [IpuBenennas sneprus [ m06ca u ee MCIIoIb30BaHKE JUIS PACUETOB XMMHUECKUX paBHOBeCHH. PaBHOBecHe
B I0JI€ BHEIIHUX CWII. [IoNHBIe NOTEHIHANBI.

2.2. JjieMeHTbI CTATHCTHYECKOIT TePMOIUHAMMKHI

MHUKpO- ¥ MaKpOCOCTOSIHHSI XUMUIeCcKuX cucTeM. Pa3oBsie [ - 1 [ -TpocTpaHCcTBa. Dprogudeckas THIoTe3a.
TepmoauHamuueckast BEpOSITHOCTh U €€ CBA3b ¢ dHTponueil. Pacnpenenenue Makcsenna — bonbimana.

Cmamucmuyeckue cpeonue 3Ha4yenus Makpockonuieckux eenuyun. Ancamobnau I'uboca. Mukpoxanonuueckoe u
KanoHuyeckoe pacnpedenenus. Pacuem uucna cocmosnuii 6 K8A3UKAACCUYECKOM NPUOIUICEHUU.

Kanonuueckaa ¢pynxyus pacnpedenenus I'ub6ca. Cymma no cocmosHuam Kaxk cmamucmuiecKkas
xapaxkmepucmuyeckasa @yuxyus. Cmamucmuyeckue 8blpaxceHus 0 OCHOBHIX MEPMOOUHAMUYECKUX PYHKYU.
Monexynapuas cymma no COCMOosHUAM U CYMMA HO COCMOAHUAM MAKpOCKOnu4eckou cucmemsl. Ilocmynamenshas,
8PaAWAMENbHAs, INEKMPOHHAS U KOJIeDAMeNbHAas CYMMbL O cOCmOsHUAM. Cmamucmuieckuti paciem SHmponuu.
IHocmynam IInanka u abconomuas sHmponus.

[TpubnmxeHne «KeCTKUH poTaTop — FTApMOHUYIECKUN OCIIIIIIATOPY». COCTaBIIOMNE BHYTPEHHEW YHEPTHH,
TETIOEMKOCTH ¥ SHTPOIINH, 00YCIIOBICHHBIE TOCTYATEIbHBIM, BPAIIATEIbHBIM 1 KOJICOATEIbHBIM JIBIKCHUEM.

PacueT KOHCTaHT paBHOBECHS XMMHUECKUX PEAKIUH B HACATBHBIX I'a3aX METOJIOM CTAaTHCTHIECKOH
TepMoauHaMUKH. CTaTHCTHYECKas! TEPMOJMHAMHUKA PEalbHBIX cucTeM. I1oTeHIanbl MEeXMOIEKYIIPHOTO
B3aUMOICHCTBUS U KOH(HUTYPALMOHHBIH HHTETPAN AJIsl PEalbHOTo rasa.

Pacnpeoenenus bose — Diinwmeiina u @epmu — /Jupaka. Buiposicoennsvitl udeanvrviil 2a3. DNeKmpoHsl 8 Memaiiax.
Yposenv @epmu. Cmamucmuueckaa meopus Junwmenlna udeanbHo2o kpucmaiia, meopus /lebas. Toueunvie



0€¢€Kmbl KpucmajliudecCKux peutemox. Pasnosechvie u HepaesHoeeCHble ()ed)ek'mbl. Boiuucnenue CYMM no
COCMOSIHUAM OJIsl Kpucmaiioe ¢ pa3iudHblMu mo4eynblmMu Oedwkmwwu. Hecmexuozwempuqeacue CcoeOuHeHUs: U ux
mepzwoduuazwuuecxoe onucadue.

2.3. Dy1eMeHTBI TePMOHHAMHUKH HEOOPATHMBIX NPOLECCOB

OCHOBHBIE TTOJIOKEHHUS TEPMOJMHAMHUKN HEPABHOBECHBIX MporieccoB. JIokansHoe paBHOBecHE. DITyKTyanny.
Oynknus nuccunanuy. [1oToku n cnnbl. CKOPOCTh TPON3BOJICTBA IHTPOITNH. 3aBHCUMOCTh CKOPOCTH ITPOU3BOACTBA
SHTPONHHU OT 000OIIECHHBIX MOTOKOB 1 cril. CooTHoIIeHHNs B3anMHocTH OHcarepa. CTalimOHapHOE COCTOSTHHUE
cucteMsl u TeopeMa [Ipuroxuna.

Tepmoanddys3us u ee onrcaHue B HEPAaBHOBECHOH TepMOJHHAMUKE. Y paBHeHHe YenmeHa — DHCKOTO.
2.4. PactBopsbl. ®a3oBble paBHOBeCHS

Pazauunbie THIIBI pacTBOPOB. CriocoObI BRIpaXXEHHsI COCTaBa PacTBOPOB. M ieanibHbIe pacTBOPHI, 00l1Iee yCI0BUE
UAeaJIbHOCTH PACTBOPOB. JlaBIeHHE HACKIIIIEHHOTO Mapa >KUIKUX PacTBOPOB, 3akoH Payisa. HeuneanbHbie pacTBOPHI
U uX cBolicTBa. Meron aktuBHOCTEH. Ko pHUIIMEHTH aKTUBHOCTH | MX OTIpEJIeIICHHE.

CmaH()apmeze COCMOoAHUA npu onpedeﬂeHuu XUMUYECKUX NOMEHYUANI06 KOMNOHEHM pacneopoe. CuM/wempultHa}z u
HeCumMmempudHas cucmemvl omcuemada.

KommuratiBHEIe CBOMCTBA pacTBOPOB. MI3MeHEHHE TEMITEpATyphI 3aMep3aHus PACTBOPOB, KPHOCKOITHSL. 30HHAs
maBka. OcMoTHUecKue siBieHus. [lapimanbHble MONBHBIC BEIMIUHBI, HX ONPEICIICHAE ISt ONHAPHBIX CHCTEM.
Ypasuenue ['n66ca — Jlrorema.

DyHKIMS CMEIICHHUS JUTA UIealbHBIX U HEUACAIBHBIX pacTBOPOB. IIpenensHo pa3baBicHHBIE paCTBOPSI,
aTepMallbHBIE U PETYJSIPHBIE PACTBOPBI, MX CBOWCTBA.

I'eteporennbie cucteMsl. [ToHATH KOMITOHEHTA, (Da3bl, cTerieHu cBoOoab!. [IpaBuio ¢a3 'ndoca.

O/IHOKOMITOHEHTHBIE CUCTEMBI. JlnarpaMMbl COCTOSIHUSI BOJIBI, cepbl, pocdopa n yriaepona. da3oBbie epexoibl
nepsoro poja. Ypasnenue Knaneiipona — Knaysuyca.

ﬂByXKOMHOHeHTHbIe cucTeMbl. Paznuunbie JuarpaMmbl COCTOAHUSA JBYXKOMIIOHCHTHBIX CUCTEM. PaBHoBecue
JKUJAKOCTDb — Map B IBYXKOMIIOHCHTHBIX CUCTECMaAX. 3akonsl I'n66ca — Konosanosa. A3eOTpOHHBIe CMCCH.

@azoBbIe nepexoabl BTOPOro pofa. YpaBHeHU DpeHdecTa.
TpexxommoHeHTHBIE cucTeMbl. Tpeyroiapauk ['m66ca. JJnarpaMMbl IIaBKOCTH TPEXKOMIIOHEHTHEBIX CHCTEM.
2.5. AncopOums M MOBEePXHOCTHbIE SIBJICHUSA

Ancopomus. AncopOenr, ancopoar. Buner agcopoumu. CTpyKTypa HOBEPXHOCTH U IIOPUCTOCTH alCOPOCHTA.
Jloxanu3oBaHHas M AEJIOKATN30BaHHAs afcopOuusi. MoHOMOIIEKyIsipHast ¥ ITOJTMMOJIEKYIISIpHAs aJicopOLusl.
JluHamu4eckuii Xapakrep aJcopOLMOHHOTO PAaBHOBECHSL.

W3zorepmsel 1 u300aps! agcopouuu. YpasueHue ['enpu. Konctanta agcopOLHOHHOrO paBHOBECHS. Y paBHEHHE
JIsnrmiopa. AncopOuust u3 pactBopoB. Y paBHenue bpyHayapa — Omera — Temutepa (BOT) s nonumonexysipaoi
azncopbuuu. OnpejeneHue IOLIAAN IOBEPXHOCTU acOopOeHTa.

Xpomarorpadusi, pa3HuHbIE e TUIIBI (Ta30Basi, XKHUKOCTHAS, IPOTUBOTOUHAS U JIp.).

Ilogepxnocms pazoena ¢pasz. C60600Has1 NOBEPXHOCHHAS IHEP2USL, NOBEPXHOCTNHOE HAMSICEHUE, U3DbIMOYHbIE
mepMoOUHaMuyecKue (YHKyuU nOGEPXHOCMHO20 cl0sl. M3MeHeHue nogepXHOCTHO20 HAMSICEHUS. HA 2PaAHUYE
JHcUOKOCmb — nap 8 3asucumocmu om memnepamypol. Cés3b c860600HOU NOBEPXHOCMHOU dHEPSUU C MENIOMO
cyonumayuu (npasuio Cmepana), Mooyiem ynpyeocmu u Opy2uMu C80UCMEAMU 6eujecmad.



Dpghexm Pebundepa: usmenenue npouHoCmu 1 RIACMUYHOCIU MEePObIX Mell 8Ce0CNEUe CHUNCCHUSL UX
NOBEPXHOCMHOU IHEP2UUL.

Kanunnapuvle agnenus. 3asucuocms 0asnenus napa om KpuusHvl nogepxHocmu sxcuokocmu. Kanuinapnas
KOHOeHcayus. 3a8ucumocins pacmeopumMocinu Om KpUsU3Hsl HO8EPXHOCIU PACMBOPAIOWUXCA Yacmuy (3aKOH
Tub6ca — Ocmsanvoa — Ppelinonuxa).

2.6. DyIeKTPpOXUMHYECKHEe MPOLeCChI

PactBops! 3nekTponuToB. MoH-1UNONBHOE B3aUMOIEHCTBHE KaK OCHOBHOII ITpolecC, ONPEeSOINNA yCTONIUBOCTb
pacTBOpOB 31EKTPOIMTOB. K03 GHIIMEHTH aKTUBHOCTH B pacTBOPAX IEKTPOIUTOB. CpenHssl akTHBHOCTD 1
cpenHuil K03((HUINEHT aKTUBHOCTH, UX CBSI3b C aKTUBHOCTHIO OT/AENBHBIX HOHOB. OCHOBHBIE TIOJIOKEHHUS TEOPHU
JHebas — Xrokkens. [ToreHnman HOHHOW aTMOC(EPHL.

YcnoBus 31eKTPOXUMHUYECKOT0 paBHOBECHS HA TPaHULE pa3ziena (a3 U B AIeKTPOXUMHUYECKOH 1ery.
TepMmonnHaMUKa raJbBaHUUECKOTO IEMEHTA. DIISKTPOABIDKYINAS CHIIa, €¢ BEIpaskeHne yepes sHepruto [ mo0ca
peakuunu B sneMeHTe. YpaBHeHust HepHera u 'no6ca — ['enbMrosbLa Uit paBHOBECHOHN 3JIEKTPOXUMUYECKON IIETIH.
[TonsTre 3nekTposHOrO oteHnuana. Onpenenenne ko3GpUIMEHTOB aKTUBHOCTH HA ocHOBE M3Mepenuit 3/1C
raJIbBAHUYECKOTO IEMEHTA.

DnexmponposooHocns pacmeopos INeKMPOIUMO8,; YOeIbHAs U IKGUBALEHMHAS INeKMPOnpogooHocms. Hucna
neperoca, noOOBUNCHOCMb UOHOG U 3akoH Konvpaywa. Dnexmpoghopemuueckuii u peraxcayuonnule 3¢pghexmeoi.

3. KuHeTHKa XUMHMYECKHX PeaKUIMi
3.1. XuMHu4yecKasg KHHETHKA

OcHOBHBIE IOHATHS XUMHYeCKO KHHETHK. HpOCTLIe 1 CJIOKHBIC pCaKIun, MOJICKYJISIDHOCTD U CKOPOCTDH
HpOCTOﬁ peaKkuuu. OcHOBHOI nocryJjar XUMHYECKOH KuHeTUKHU. CriocoObI OIpeACICHUA CKOPOCTU PCAKIIUU.
Kunernueckue KPHBELIC. Kunernueckue YpaBHCHUH. Koncranra CKOPOCTHU U MOPSAAOK PCAKINU. PeaKHI/II/I
MNEPEMCHHOI'O OPpAJKaA.

DeHOMEHOI0THYeCKass KHHeTHKA CI0XHBIX XUMUYECKUX peakuuil. [[puHIun He3aBUCUMOCTH JI€EMEHTAapPHbBIX
craguii. KuHeTndeckue ypaBHEHUs Il 00OpaTUMBIX, MapajIeTdbHBIX U ITOCIIEI0BATEIbHBIX PEAKIIHH.
KBazucranmonapuoe npubmmkenue. Merox bonenmreitna — Temkuna. KuHeTHKa TOMOTE€HHBIX KaTATUTHYECKUX H
(hepMeHTATUBHBIX peakiwii. Y paBHeHHe Muxasnrca — MeHTeH.

emnnpie peakrun. KuHeTnka Hepa3BEeTBIICHHBIX U Pa3BETBICHHBIX MEMHBIX peakimid. Kiunetndeckue 0ocOOCHHOCTH
Pa3BETBIICHHBIX LIETTHBIX peakuuil. [Ipedenvhvie a6ienus 6 pazeemeneHblx yennvlx peakyusx. Ilonyocmpog
gocniamenenus, nepuod unoykyuu. Tennoeoii 63puls.

Peakuuu 6 nomoke. Peakuuu UOCAIbHO20 BbIMECHEHUSL U UOCANbHO20 CMEUIeHUSL. Kone6ameﬂbyblepeakuuu.

MaxpoxkuneTnka. Posbs nuddy3un B KHHETHKE T€TEPOreHHbIX peakiuii. KHHeTHKa reTeporeHHbIX
KaTaINTHYECKUX peakuuil. Pa3muuHblie pexXnMbl IPOTEKaHUS peakunil (KUHETHYECKasi U BHEIIHAS KHHETHIeCKas
obunactu, 001acTH BHEUIHEH U BHyTpeHHed nuddy3un).

3aBHCHMOCTb CKOPOCTH PeaKIUHU OT TeMIlepaTypbl. Y paBHeHNE AppeHryca. DHEPrHsl aKTHBAIMH U CIIOCOObI ee
OTIpEJICTICHUSL.

DJieMeHTaApHbIe AKThI XUMHYEeCKUX peakuuil 1 PU3MIecKiii CMBICIT SHEPTUN aKTHBAINHU. TepMUIECKUH 1
HETePMHIUYECKHUE ITyTH aKTHBAUN MoyeKyr. OOMeH sHepruei (MoCcTymaTelbHON, BpalaTeIbHOW U KoJeOaTeTbHOM)
MPU CTOJIKHOBEHUSIX MOJICKYJ. Bpemst penakcanuy B MOJIEKYJISIPHBIX CHCTEMAX.

Teopus akTUBHBIX cTONKHOBeHUM. CedeHne xummuueckux peakuuil. @opmyna Tpayroa — JIstouca. Pacuet
MPEAIKCIIOHEHIIMAIEHOTO MHOXKHTES IT0 MOJIEKYJIIPHBIM ITOCTOSHHBIM. CTepr4ecKuil (hakTop.



Teopus nepexoaHOTO COCTOSIHUS (aKTUBUPOBAHHOTO KOoMIUTeKca). [ToBepxHOCTh TOTEeHIMANBHOM YHEpTUH. [IyTh 1
KoopanHaTa peakunu. CTaTUCTUYECKUI pacdeT KOHCTAHTBI CKOPOCTH. DHEPTHUS M SHTPOITUS aKTHBAIUH.
Hcnonb3oBanue MOJICKYJIAPHBIX IMMOCTOAHHBIX IIPHU PACUCTC KOHCTAHTBI CKOPOCTH.

PaznnyHble THIIBI XUMMYECKUX peakuuii. Monomonexyiapuvie peakyuu 6 2asax, cxema Jlunoemana —
Xpucmuancena. Teopuss PPKM. bumonexynapHnvie u mpumonexyisaphvie peakyuu, 3a8Ucumocms
nPeodIKCNOHEHYUANLHO20 MHOMCUMENS 0N MeMNEepamypbi.

Peaxiuu B pacTBOpax, BIUSHNAE PACTBOPUTENS U 3apsija pearupyromux yactul. Kierodnsiit addexT n
COJIbBATALN.

DOTOXUMHYECKIE U PATHAITIOHHO-XUMUIECKUE PEAKITIH. DIeMEHTapHbBIE (POTOXHUMHUIECKHE MTPOIIECCHI. DKCHMEPHI
W DKCHUITICKCHI. MI3MeHeHre GU3NIeCKUX U XUMUIECKUX CBOMCTB MOJIEKYI MIPH AIICKTPOHHOM BO30YKICHUH.
KBanToBblil BbIxoa. 3akoH JiiHiuTeitna — HlTapka.

Onexmpoxumuueckue peakyuu. JJeouHoul srekmpuydeckuii cioi. MooenvHvie npedcmasienusi 0 CmpyKkmype 080UH020
anekmpuueckoeo cnos. Teopus I'vu — Yanmena — I'pama.

QﬂekmpOKanquJmprze A6JIEHUA, YpA6HEeHUe Jlunnmana.

CKOpOCTh U CTA MK BIIEKTPOIHOTO TIpoirecca. [Tomsapusanus snektpooB. [Tomsiporpadus. Tok oOMeHa u
nepeHanpsukeHne. 3aBUCUMOCTh CKOPOCTH CTaANH Pa3psiia OT CTPOCHHS TBOHHOTO CIIOSL.

XUMHUYECKHE HCTOUYHUKH TOKA, X BH/IbI. DIEKTPOXUMHYECKas: KOPPO3usi. MeTOIbI 3alUThI OT KOPPO3UH.
3.2. Karaau3

Kinaccnpukanus KaTaTuTHYECKUX PeaKIuil U KaTaau3aTopoB. Teopust IPOMEXKYTOUHBIX COSAUHEHUH B
KaTaJn3e, IPUHIHIT SHEPTeTHYECKOTO COOTBETCTBHSL.

Tomoeennviti kamanus. KHCIOTHO-OCHOBHOW KaTanmu3. KiHETHKA 1 MEXaHU3M PEaKIvid Cenu(huIeckoro
KHCJIOTHOTO Katanu3a. OyHKkiun kuciaoTHocTH ['ammera. KuHeTnka n MeXaHU3M peakiuii 00Iero KHCIOTHOTO
karanusa. Y paBHeHue bpencrena. KoppensimonHbie ypaBHEHUS [T SHEPTUH aKTHBAIIUH U TCIUIOT PEaKITHA.
Criermudraeckuii 1 00Kt OCHOBHOM KaTanu3. HykieopuimsHbIN 1 2IeKTPO(OUITBHBIA KaTalln3.

Karann3 MeTamiokoMILIEKCHEIMU COCOAUHCHUSAMMU. T'omoreHHEIe peaKkuu THApUPOBAHNS, UX KHHCTUKA U
MCXaHHU3MEI.

Depmenmamusnvlil Kamaau3. AICOPOIIMOHHBIE U KAaTATUTHYECKUE LEHTPhI (hepMEHTOB. AKTUBHOCTh U CyOCTpaTHas
CeNeKTUBHOCTH (hepMeHTOB. KopepmeHTsl. MexaHu3mbl pepMeHTaTHBHOTO KaTallnu3a.

T'emepocennviii kamanu3z. OnpeneieHue CKOPOCTH TeTEPOTEHHOM KaTaTUTHIECKON peakuu. Y JebHast 1 aTOMHAs
aKTUBHOCTh. CeJIeKTUBHOCTD KaTaIn3aTOPOB. POk afcopOIMK B KHHETHKE T'eTEPOTreHHBIX KaTATUTHUECKUX
peakuuii. HeoqHOPOIHOCTH MOBEPXHOCTH KAaTaIM3aTOPOB, HAHECEHHBIE KaTaIM3aTOPbl. DHEPTHUs aKTUBALIUN
TeTePOTreHHBIX KaTaTUTHYECKUX PEaKILIUH.

CoBpeMeHHbIe Teopur (HYHKIMOHUPOBAHHS TeTePOreHHBIX KaTall3aTOPOB.
OCHOBHBIE IPOMBIIIJICHHBIE KATATITUIECKHE TPOLECCHI.
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