





BBenenue

B ocHOBY HacTosiien nporpamMMsl IOJ0KEHBI CAEAYIOIME TUCIHUIIIMHBL: YYEHHE O
CTPOCHHUM BEIIECTBA, XUMUYECKasd TEPMOJUHAMUKA, TEOPUS MOBEPXHOCTHBIX SBJICHUM,
y4eHue 00 3JIEKTPOXMMHUYECKUX MPOIECCAX, TEOPUSI KUHETUKA XUMHUYECKUX PEeakiuil u
y4YEHUE O KaTalln3e.

[Iporpamma pa3zpaboTaHa 53KCHEPTHBIM COBETOM BpIcmiell arrecTaunoHHOM
KoMmuiccun MuHucrepctBa oOpaszoBanus Poccuiickoii ®enepanuu 1o Xumuu (10
HEOPraHUYeCKOW Xumuu) npu ydactun HWHcTHTYyTa Qusndeckorn xumuun PAH wu
MoOCKOBCKOr0 Tocy1apCTBEHHOT0 yHUBepcuTeTra uM. M. B. JIomoHOCOBa.

1. CtpoeHnue BemiecTBa

1.1. Ocnosvl Knaccuyeckou meopuu Xumuiecko2o CmpoeHus.

OCHOBHBIE  TOJIO)KEHUSI  KIIACCUYECKOM  TEOPUM  XHMHYECKOIO  CTPOECHUS.
CrpykrypHasa gopmyna u rpad moinekyisl. M3omepus. Kondopmanuu monekyn. CBs3b
CTPOCHUS U CBOWMCTB MOJIEKYII.

1.2. Quzuueckue ocHOBbl yueHUss O CMPOEHUU MOIEK) L

Mexanuyeckass MOJelb MOJEKyJbl. lloTeHImanel mapHBIX B3aWUMOACHCTBUMN.
MeTto bl MONEKYJISIPHOM MEXAHUKHA U MOJICKYJISIPHOM JUHAMUKH MPHU aHAJIU3E CTPOCHUS
MOJIEKYI.

OO0mue TPUHIUIIEI KBAHTOBO-MEXAHWYECKOTO OMHCAHUS MOJIEKYJISIPHBIX CHCTEM.
Craunonapsnoe ypasHenue lllpenunrepa nist cBoOOAHOM MONEKyJbl. AnnadaTuyeckoe
npuOIMKEHUE. DIEKTPOHHOE BOJIHOBOE YPaBHEHHE.

[loTeHmanbHble KPUBBIE W MOBEPXHOCTH MOTEHIHMAIbHOW 3Hepruu. Mx oOmas
CTPYKTypa M pa3iuyHble TUMbl. PaBHOBecHbIe KOHPUTyparuu mojekya. CTpyKTypHas
n3omepusi. ONTUYECKUE U30MEPHI.

Kone6anust monexkyn. HopmanibHbie KO€OaHus1, aMIUIUTY IBI U YACTOThI KOJICOaHUH,
YacTOThl OCHOBHBIX KoJieOaTeNIbHbIX Mepexo10B. Konebanus ¢ 00ibIIoN aMIUIUTY 0.

Bpamenne mMonexkyn. Pa3nuuHble THIBI MOJIEKYJISIPHBIX BOJYKOB. BpamiatenbHbie
YPOBHU SHEPTHHU.

DJIEKTPOHHOE CTPOEHHE aTOMOB M MoJieKysld. OJHORJIEKTPOHHOE MNPUOIMKEHHUE.
ATOMHBIE U MOJICKYJISIPHBIE OpOUTAIN. DIIEKTPOHHBIE KOHPUTYpAIIUU U TEPMbI aATOMOB.
[IpaBuiio XyHaa. DneKTpoHHAs TUIOTHOCTh. Pacnpenenenue 3IeKTpOHHOM TJIOTHOCTU B
JIBYyXaTOMHBIX MoJiekynax. KoppensiuoHHble OpOWTalbHBIE auarpammbl. Teopema
Kynmanca. [Ipeaensr npuMEHMMOCTH OJHO3JEKTPOHHOTO MPUOIMKEHHUS.

WuTepnperanust CTPOEHHS MOJEKYJI HA OCHOBE OpOMTANbHBIX MOJEIEH H
WCCIENOBAHMSL  pACHpEleNeHuss  DJIEKTPOHHOM  IUIOTHOCTH.  Jlokanm3oBaHHBIE
MOJIEKYJIsIpHBIE opOuTanu. [ ubpuauzanusi.

DJIIEKTpOHHAs KOppENsuus B aTOMax M MoJjeKyjax. Ee mposiBIeHus B CBOWCTBAx
MOJIeKYJl. MeTo 1 KOH(UTypallMOHHOTO B3aUMOJIEHCTBHSL.

[IpencraBienus O 3apsaax Ha aToMax M MOPSAKAX CBs3el. Pa3nuuHble METOJbI
BBIJICJIEHUSI aTOMOB B MOJIeKyJlax. Koppenauuu 1ecKpunTopoB 3JIEKTPOHHOTO CTPOCHUS



U CBOMCTB MoJiekyd. WMHIEKCh peakuuoHHON cmocoOHocTu. Teopuss TpaHUYHBIX
opOuraei.

1.3. Cummempusi MONEKYNAPHLIX CUCTIEM

Toueunble Tpynmel CUMMETpUM MOJIeKyd. [loHsATHE O mpeacTaBleHUAX TpynI U
xapaktepax mnpenacrapieHuid. OOImMe CBOMCTBA CUMMETPUM BOJHOBBIX (DYHKIUNA U
MOTEHIIUAJIbHBIX TIOBEepXHOCTeH Mosiekyn. Kraccudukamusi KBaHTOBBIX COCTOSIHUI
aTOMOB M MOJIEKYJ 1O cuMMeTpuud. CUMMETPHUsSI aTOMHBIX U MOJIEKYJIIPHBIX OpOUTAIICH.
DNEeKTPOHHOE MPUOIMKEHNUE.

BnusHue cumMeTpuu paBHOBECHOW KOHGUTYpalluu siiep Ha CBOMCTBA MOJIEKYJ W
uX JMHaMu4yeckoe TmoBeAeHHe. OpOuTanbHble KOPPENSLUHUOHHBIE  JTUArPAMMBI.
CoxpaHeHnue opOUTATIBLHON CUMMETPUH NPU XUMUYECKUX PEaAKITUSX.

1.4. dnekmpuueckue u macHummuble C80UCMEA

JIMTIONbHBIT MOMEHT W IOJSAPU3YEMOCTh MOJIEKYJ. MAarHuTHbBII MOMEHT U
MarHuTHas BocnpuuMunBOCTh. Ddektol llTapka n 3eemana. MarHuTHO-pE30HAHCHBIC
METO/Ibl UCCJIEOBAHUS CTPOCHHS MOJIEKYJI. XUMHUYECKHUI CIBHT.

Onrtuueckue CHeKTpbl MOJIEKYJ. BeposTHOCTH Mepexo0B U MpaBuiia 0TOopa mpu
MepexoJax MEXAY Pa3IMYHbIMUA KBAaHTOBBIMU COCTOSIHUSIMU MOJIEKYJ. CBS3b CIIEKTPOB
MOJIEKYJI C UX cTpoeHueM. OmnpeneneHue CTPYKTYPHBIX XapaKTEPUCTUK MOJIEKYJI U3
CIIEKTPOCKOMUYECKUX JAHHBIX.

1.5. Meoxcmonexynaphvle 83aumooeicmsus

OCHOBHBIE COCTAaBIISIIOIINE MEXMOJIEKYJISIPHBIX B3aUMOJEUCTBUU. MoJeKyIsipHbIE
KOMIUIEKChl. BaH-nep-BaanbcoBbl MojeKyibl. Kiacteppl aroMOB ©  MOJEKYI.
Bonoponnas cBs3b. CynepMoJIeKyJibl U CyIpaMoOJICKyJIsIpHAsT XUMUSL.

1.6. OcHosnble pe3ynvmamovl U 3aKOHOMEPHOCU 8 CIPOEHUU MONEK)L

CrpoeHure MOJIeKyJl MPOCThIX U KOOPAMHAIMOHHBIX HEOPraHMYECKUX COEAUHEHUM.
[TonusinepHbie KOMILUIEKCHBIE coequHEHUSI. CTPOCHHE OCHOBHBIX THUIIOB OPraHUYECKUX U
AJeMEHTOOpranndeckux coenuHeHuid. CoenuHenust BkiaroueHus. [lomumepsr u
OHMOIOIMMEDBI.

1.7. Cmpoenue KoHOeHCUpOBaHHbIX (ha3

CrpykrypHas ki1accudukaius KOHISHCUPOBAHHBIX (a3.

Uneansubie kpuctauibl. Kpucramindeckass pelmieTka W KpUCTaUIMYECKas
cTpykTypa. PeanpHble Kpuctamuibl. Tumbl AedeKTOB B pealbHBIX KpHUCTaJUIax.
Kpucraniasl ¢ HENOIHON yNOPAI0YEHHOCTHIO. JIOMEHHBIE CTPYKTYPHI.

Cummertpus kpuctaiioB. Kpucramiorpadguueckue ToueyHble TPYIIbI CHMMETPUH,
TUIBl PEHIETOK, CHUHrOHUU. [IOHSATHME O NPOCTPAHCTBEHHBIX TPYIIAX KPUCTAILIIOB.
NHnekcel kpuctamuiorpaduuecKux TpaHei.

ATOMHBIE, MOHHBIE, MOJICKYJISIDHBIE W APYTHE THUIBI KPUCTALIOB. llenoueunsie,
KapKAaCHBIE U CJIOUCTHIE CTPYKTYPBHI.

CtpoeHne TBEpIBIX PACTBOPOB. YTOPSJOUYEHHBIE TBEPIbIE pacTBOPHL. AMopdHbBIE
BemecTBa. OCOOCHHOCTH CTPOSHUS MOJMMEPHBIX (a3.

Mertauibl ¥ TOXYNPOBOAHUKU. 30HHAA CTPYKTypa SHEPrEeTUYECKOTO CIIEKTpa
kpuctamioB. [loBepxHocts ®epmu. Paznuusbie Tumnbel npoBoguMocTd. KoneOanust B
kpuctayax. ®OHOHEIL.



XKuakoctu. MrHoBeHHass U KoJeOATEIbHO-YCPEIHEHHAs CTPYKTypa >KHUIKOCTH.
AcconuaTel M KJacTepbl B JKUAKOCTAX. DIyKTyallun U KOPPEJSILMOHHBIE (DYHKIIMH.
CrpykTypa mOpOCTBIX JKMAKOCTEH. PacTBopbl HENIeKTposnTOB. CTpyKTypa BOIBI H
BOJHBIX pacTBOPOB. CTPYKTypa )KUIKUX DJIEKTPOJIUTOB.

Muuennoodpa3oBaHue U CTPOCHUE MUIIEIL.

Me3zodassl. [Inactuueckue kpuctamibl. XKuakue KpUCcTalibl (HEMAaTUKH, CMEKTHKH,
XOJIECTEPUKH U JP.).

1.8. Ilogepxnocmov KoHOeHCUPOBAHHBIX ha3

OcoOEHHOCTH CTPOEHUSI TOBEPXHOCTH KPHUCTAUIOB M >KUIKOCTEH, CTPYKTypa
IpaHULIbl pa3jiesia KOHJAECHCUPOBAHHBIX (a3. MoJeKyJibl M KJIacTepbl Ha MOBEPXHOCTH.
CrpykTypa afcopOIMOHHBIX CJIOEB.

2. XumMuueckas TEPMOINHAMUKA

2.1. OcnosHbie noHAMUS U 3AKOHbl MEPMOOUHAMUKU

OCHOBHbBIE TIOHSATHS TEPMOAMHAMUKHU: HU30JUPOBAHHBIE M OTKPBITHIE CHCTEMBI,
PAaBHOBECHBIE M HEPABHOBECHBIE CHCTEMBI, TEPMOIAUHAMHYECKHUE IIEPEMEHHBIE,
TeMIEpaTypa, UHTCHCHUBHBIE W OKCTCHCUBHBIE NEPEMEHHBIE. Y PAaBHEHUSI COCTOSHHS.
TeopeMa 0 COOTBETCTBEHHBIX COCTOSIHUSAX. BUpuanbHble ypaBHEHUS COCTOSHUSL.

llepsviii  3axkon  mepmoounamuku. TemnoTta, paboTa, BHYTPEHHSSI DHEPTUA,
SHTAJBIINS, TEIUIOEMKOCTh. 3akoH l'ecca. CTaHIapTHbIE COCTOSHUSI M CTaHIApPTHBIE
TEIUIOTHl XUMUYECKUX peakiuil. 3aBUCUMOCTh TemIoBOro »sdQekra peakiuu OT
temneparypel. ®opmyna Kupxroda. Tabmuipl CTaHIAPTHBIX TEPMOJUHAMHYECKUX
BEJIMYMH U UX UCHOJIb30BAHUE B TEPMOJIUHAMHUYECKUX PACUETAX.

Bmopoti 3axon mepmoounamuxu. DHTPONUS U €€ U3MEHEHHUS B OOpaTUMBIX U
HeoOpatuMbIX mporeccax. Teopema Kapuo - Kiaysuyca. Pasnuubble 1Ikasbl
TeMneparyp.

OyHnameHnTanbHble ypaBHeHHs ['100ca. Xapakrepuctuyeckue QpyHKIUU. DHEPrus
['u66ca, sHeprus I'enbmronsiia. YpaBHeHus MakcBesuia. YCJIOBUSL pPaBHOBECHUS M
KPUTEPUH CAMOTIPOU3BOIBHOTO MPOTEKAHUS ITPOLIECCOB.

VYpasuenue ['mu66ca — I'enmbmronbiia. Pabora u Teriora XMMHUYECKOTO MpoIiecca.
XUMHUUYECKHUE TOTEHIINAIBI.

Xumuueckoe pagnogecue. 3aKOH JEUCTBYIOIIMUX Macc. Pa3nnyHble BUABI KOHCTAHT
paBHOBecus U CBs3b Mexay Humu. M3orepma Baut-I'odda. YpaBHenus nzobapsl u
M30XO0pPbl XUMUYECKON peakiuu. PacueTsl KOHCTAHT PAaBHOBECHSI XUMHUYECKUX PEAKIUN C
UCIIOJb30BaHUEM TaOJUIl CTAaHJAPTHBIX 3HAYEHUW TEPMOAUHAMUUYECKUX (YHKIIUH.
[IpuBenennass sHeprus ['nb0Oca W ee HCHOJB30BAHHUE MJISI PACUETOB XUMUUYECKUX
paBHOBecuil. PaBHOBeCuE B 110J1€ BHEITHUX CUJI. [10JIHBIE TTOTEHUIMAIBI.

2.2. Dnemenmul cmamucmudeckou mepmooOUHaAMUKY

Mukpo- ¥ MaKpOCOCTOSIHUSI XUMHUUYECKHUX cucteM. DPa3oBble thu t]
MPOCTPAHCTBA. DProJudecKas rumnoresa. TepmMoanHaMuyeckasi BEpOSTHOCTb U €€ CBS3b C
sHTponuen. Pactipenenenue Makcseiuia — bonbiMana.



CraTucTHuUeCcKHE CpeJIHHE 3HAUYEHUS MAaKpOCKOMHYECKUX BEJIMYMH. AHcaMOuIu
['u606ca. MUKpPOKAaHOHMYECKOE W KaHOHMYECKOE pacmpeneneHus. Pacuer uucna
COCTOSIHUM B KBa3UKJIACCUYECKOM MPUOIMKEHUH.

Kanonnueckast ¢ynknus pacnpenenenus [mn66ca. CymMma MO COCTOSHHSIM Kak
cTaTHUCTHYecKas Xapakrtepuctudeckas ¢QyHKuus. CTaTUCTUYECKHE BbIPOXKEHHS IS
OCHOBHBIX TE€PMOJAMHAMHYECKUX (PYHKIUH. MojexkynspHas cymMMa MO COCTOSIHUSIM U
CyMMa II0 COCTOSIHUSIM MAaKpPOCKOIHMYECKON cucTeMsbl. IlocTynarenbHas, BpamareibHas,
ANIEKTPOHHAs M KosiebaTeabHass CyMMbI 1O COCTOSHUSAM. CTaTUCTUYECKUN pacyer
suTponuu. [locrynar Ilnanka u abcontoTHAs SHTPOIHS.

[Ipubnuxenue  «GKECTKHM  poTatop  —  TapMOHMYECKHUH  OCHUIUISATOPY.
Cocrapistoniue BHYTPEHHEW HSHEPruu, TEIIOEMKOCTH M JHTPOMHH, OOYCIOBIICHHbBIE
NOCTyNaTeIbHbIM, BpalllaTeIbHbIM U KOJIEOATEIbHBIM JIBUKECHHUEM.

Pacuer KOHCTAaHT paBHOBECHS XMMHUYECKMX PEAKLUNA B MICAIBHBIX I'a3ax METOAOM
CTaTUCTHUYECKON TepMOIMHAMUKHU. CTaTUCTUYECKAsT TEPMOJUHAMUKA PEAIBHBIX CHCTEM.
[ToTeHManbl MEXMOJIEKYJIPHOTO B3aHUMOJEHUCTBHS M KOH(PUIYpAaUMOHHBIM HMHTErpal
JUISl PEAJIBHOTO Ta3a.

Pacnpenenenns bosze — Ounmrenna u ®epmm — [upaka. BeipoxaeHHBIN
UJCAIbHBIA Ta3. DJNEKTPOHbI B MeTauiax. YpoBeHb Depmu. CraTucTHuecKkas TEOpHs
OiiHIITeHa  uaeanbHoro  kKpucrtamia, Teopus [ebas. Toueunsle  naedexTs
KPUCTANIMYECKUX pelIeTOK. PaBHOBeCHbIE M HepaBHOBECHbIE Je(deKThl. Brruncienue
CyMM IO COCTOSIHUSIM JJisi KPUCTAJIOB C PA3IMYHBIMH TOYEYHBIMU JI€(PEKTaAMHU.
Hecrexnomerpruueckue COEqUHEHNS U UX TEPMOJUHAMUYECKOE ONTMCAHHE.

2.3. Dnemenmol mepmMoOUHAMUKYU HEOOPAMUMBIX NPOYECCO8

OCHOBHBIE TIOJIOKEHHSI TEPMOJMHAMHUKHA HEPABHOBECHBIX MPOIECCOB. JIOKalbHOE
paBHOBecue. Pnykryanuu. @Oynkuus auccunauuu. I[lotokun u cuibl. CKOpOCTh
IPOU3BOJACTBA DSHTPONUHU. 3aBUCUMOCTh CKOPOCTHM IPOM3BOJACTBA SHTPONMUHU OT
00001meHHbIX TOTOKOB ¥ cuil. CooTHomenuss B3auMHocTH Oncarepa. CrarmoHapHOE
COCTOSIHME CUCTEMBI U TeopeMa [Ipuroxuna.

Tepmomuddys3us u ee onucaHue B HEPABHOBECHOW TEPMOJMHAMHKE. Y paBHEHUE
YenmeHna — DHCKOTO.

2.4. Pacmeopwi. Dazosvie pagHosecus

Paznuunvie munet  pacmeopos. (CnocoObl BBIpaXEHUST COCTaBa PacTBOPOB.
WneanbHble pacTBOpbI, O0O0IIee yCIOBHE MJIECATBHOCTH  pacTBOpoB. JlaBneHue
HACBIIIEHHOTO Mapa JKUJKUX PAcTBOPOB, 3akoH Payns. HewnaeanbHble pacTBOpPBI U UX
cBoiicTBa. Metos aktuBHOCcTel. KoadpuimeHTsl akTHBHOCTH U UX OTIPEJIEIICHHE.

CranpapTHbIE COCTOSHUS MPU OMPENCIEHUN XUMHUECKUX MOTEHIIMAIIOB KOMIIOHEHT
pacTBopoB. CUMMETpUYHAS U HECUMMETPUYHASI CUCTEMBI OTCUETA.

Koiumnrarusaeie cBolcTBa pactBOpoB. M3MeHeHHne TteMmepaTypbl 3aMep3aHus
pacTBOpOB, KpHOCKONHMs. 30HHas IaBka. OcmoTtuueckue sBieHud. [lapunanbHble
MOJIbHBIE BEJIMYMHBI, UX OIpeJeieHue JIsi OMHAapHBIX cUCTeM. YpaBHeHHe ['ubOca —
Jrorema.

QOyHKIMSA CMEWICHUS I HICAIBHBIX W HEUACANBHBIX pacTBOPOB. lIpenensHo
pa30aBieHHbIE paCTBOPBI, AaTEPMAJIbHBIE U PETYJIAPHBIE PAaCTBOPHI, UX CBOMCTBA.



I'emepozennvie cucmemol. lloHATHA KOMIIOHEHTa, (a3bl, CTENEHU CBOOOBI.
[TpaBuino ¢a3z I'nb6ca.

OOHOKOMIIOHEHTHBIE CUCTEMBI. JlMarpaMMbl COCTOSIHHMSI BOABI, cepbl, Gocdopa u
yriepoaa. ®a3oBble nepexoasl epBoro poaa. YpasHenne Knanelpona — Knaysnyca.

JIByXKOMIIOHEHTHbIE CUCTEMBI. Paznuunbie TarpaMMbl COCTOSIHUS
JBYXKOMIIOHEHTHBIX CHUCTE€M. PaBHOBecHe >XMJIKOCTb — Tap B JABYXKOMIIOHEHTHBIX
cucremax. 3akoHbl 'u66ca — KonoBanoBa. A3€0TpONHbIE CMECH.

da30BbIe MEPEX0/bl BTOPOro pojia. YpaBHeHUs1 DpeHdecra.

TpexkoMrioHeHTHbIE cUCTeMbl. TpeyronbHUK [m00ca. [uarpamMmbl MJIaBKOCTH
TPEXKOMIIOHEHTHBIX CUCTEM.

2.5. Aocopbyus u nosepxHocmuwie s6/1eHUs

Aocopoyus. Ancopbent, aacopbar. Buasl ancopbuun. CTpyKTypa MOBEPXHOCTH U
HOpUCTOCTh  ajncopOeHTa. Jlokanm3zoBaHHass M JAEJOKAIM30BaHHAs — aAcopOLus.
MonHoMomeKyIsipHasi ¥ TOJMMOJICKYJISpHas ancopOums. JnHamMmuueckwii Xapaktep
aJICOPOLIMIOHHOTO PaBHOBECHSI.

N3otepmbl u n300apsl agcopoOumu. Ypasuenue ['enpu. Koncranrta agcopOLroHHOTO
paBHOBecus. YpaBHeHue JIsHrMopa. AycopOoiust u3 pactBopoB. YpaBHenue bpyHnayspa
— Owmerta — Temnepa (BOT) mis monumonexkysipHoit agcopoiuu. OnpeneneHue mionaan
MOBEPXHOCTH a/ICOPOEHTA.

Xpomarorpadusi, paznuyHble €€ TUIbl (ra3oBasi, KUIKOCTHAs, MPOTUBOTOYHAS U
Jp.).

llosepxnocmo pazdena ¢gpaz. CBOOOIHASI TOBEPXHOCTHAS YHEPTHUS, IOBEPXHOCTHOE
HATSOKEHUE, U30BITOYHBIE TEepMOJAMHAMUYECKHE (QYHKIIMU TOBEPXHOCTHOTO CIIOA.
M3MeHeHrne MOBEpXHOCTHOTO HATSKEHUSI HAa TPAHUIIE KUJKOCTh — MAap B 3aBUCUMOCTH
oT TemriepaTypbl. CBA3b CBOOOHON MOBEPXHOCTHON HPHEPTUU C TEIUIOTOM CyOnammaruu
(mpaBuiio Credana), MoaysIeM YIPYyTOCTH U IPYTUMH CBOMCTBaMH BEIIECTBA.

O¢pdexr PeOunaepa: M3MEHEHUE MPOYHOCTH M IUIACTUYHOCTH TBEPHABIX Tell
BCJIEZICTBUE CHI)KEHUS MX TOBEPXHOCTHON SHEPTUU.

Kanwmnspuele siBneHus. 3aBUCHOCTh JIaBJICHUS Mapa OT KPUBU3HBI MOBEPXHOCTH
xuakoctu. KanumisipHass KoHAeHcauus. 3aBUCMMOCTb PAacTBOPUMOCTH OT KPUBH3HBI
MOBEPXHOCTH PACTBOPAIOIIUXCS YacTHI] (3akoH ['n06ca — OctBanibna — Opeitninxa).

2.6. Dnekmpoxumudeckue npoyeccsyl

PactBopel anexktposnToB. MOH-IUNONBHOE B3aUMOJECHMCTBUE KAK OCHOBHOM
poliecc, OMPEESIONUA YCTOMYMBOCTh PAacTBOPOB 3JEKTPoUTOB. KoadduimeHTs!
aKTUBHOCTHU B pacTBOpax 3JeKTPoJUTOB. CpeHsis aKTUBHOCTh U CpEeIHUM KOI(PPUIIMEHT
aKTUBHOCTH, HUX CBSI3b C AKTHUBHOCTBIO OTHAEJIBHBIX HOHOB. OCHOBHBIE MOJIOKEHUS
teopun Jlebas — Xrokkens. [loTeHnan HOHHOW aTMOChEpHI.

VYcnoBus 3MEKTPOXMMHUYECKOTO pPABHOBECHsT Ha TIpaHule pasgena ¢a3 U B
IEKTPOXUMUYECKON  LIEMH. TepMoauHaMuKa  rajgbBaHMYECKOTO  3JEMEHTA.
DNeKTPOABIKYIIAs CUjla, €€ BhIpakeHue yepe3 sHepruto ['mdOca peakuuu B 37€MEHTE.
VYpaBuenuss Hepucra n ['n60ca — ['enbMrosnbua Juisi paBHOBECHOM 3JE€KTPOXUMHYECKON
uenu. [lonstue anexkrpoanoro norenuuana. Onpeaenenne Ko3pOUIMEHTOB aKTUBHOCTH
Ha ocHOBe n3MepeHni D/1C raapBaHUYECKOrO 3JIEMEHTA.



DNEeKTPONpPOBOAHOCTh PACTBOPOB JJIEKTPOJIMTOB; YJEAbHAs W SKBUBAJEHTHAs
JIEKTPONPOBOJHOCTh. Umciia mepeHoca, MOABMKHOCT MOHOB M 3akoH Konbpaymia.
DneKTpoPOPETUYECKUI U peTaKCauOHHbIE 3(DPEKTHI.

3. KuneTuka XuMu4YeCKHMX peakiuii

3.1. Xumuueckas kunemuxa

OcHoenble nouamus xumudeckou xunemuku. I[IpocTble W CIOXHBIE pEAKLUU,
MOJIEKYJISIPHOCTh M CKOPOCTH MOPOCTOM peakiuu. OCHOBHOW NOCTyJaT XUMHYECKOU
kuHeTUKU. CrocoObl ompenenaeHusi CKOPOCTH peakuuu. KuHeTudyeckue KpHBBIE.
Kunernueckue ypaBHeHns. KoHCTaHTa CKOpOCTHM M NOpANOK peakuuu. Peakuum
MIEPEMEHHOTO TOPSIJIKA.

Denomenonocuueckas KuHemuxa CIOXKHBIX XUMHUYECKMX peakiui. [IpuHnun
HE3aBUCHUMOCTH JJIEMEHTApHBIX cTaaui. KuHeTndeckue ypaBHEHUs i OOpaTUMBIX,
napajijieibHbIX W MOCJeN0BaTeIbHBIX peakuuil. KBasucranumoHapHoe NpuOIMKeHue.
Meron bopenmreitna — Temkuna. KuHETMKAa TOMOTE€HHBIX KaTaIUTUYECKUX U
(hepMEHTAaTUBHBIX peakiuii. Y paBHeHne Muxasnuca — MeHTeH.

Ilennbie peakunu. KuHeTHKka HEPA3BETBIEHHBIX W PA3BETBICHHBIX LEMHBIX
peakimii. Kunetnueckne 0COOCHHOCTH Pa3BETBICHHBIX IEMHBIX peakiuil. [IpenensHbie
SBJICHUSI B PA3BETBJICHHBIX LEMHBIX peakuusx. [1oayocTpoB BOCILUIAMEHEHUS, TEPUOL
MHAYKIUU. TenaoBou B3phIB.

Peaknnm B motoke. Peaknuy nMIeambHOrO BBITECHEHHS M UACAIBHOTO CMEIICHMS.
KonebarenbHble peakuuu.

Maxkpokunemuxa. Ponb nuddy3un B KUHETHKE TeTEpOreHHbIX peakuuii. Kunernka
FETEPOrE€HHBIX KATAJTUTUUECKUX PEAKUM. Pa3nuyHble peXUMbl MPOTEKAHUS PEaAKIUN
(KMHEeTHYECKass W BHEIIHSS KUHETHYecKas o0jlacTu, 00JacTH BHEIIHEW W BHYTpPEHHEU
muddy3un).

3asucumocms ckopocmu peakyuu om memnepamypwsl. YpaBHEHUE AppeHuyca.
DHeprusi akTUBAIIMK U CIIOCOOBI €€ OIpeeIICHHUS.

Dnemenmapuvle aKmol XUMUYECKUX peakyuli U (QU3NYECKUM CMBICT SHEPTrUu
aKTUBAIMM. TepMUYECKUA W HETEPMHUUYECKHE IyTH AaKTUBAMK MOJeKynr. OOmeH
sHEpruen (MOoCTynaTeNbHOW, BpAIIATEIbHON W KOJIEOATEIHHOW) MPHU CTOJKHOBEHHSIX
MOJIEKYJI. Bpems penakcanuy B MOJEKYJISIPHBIX CUCTEMAX.

Teopusi akTUBHBIX CTOJKHOBEeHMI. CeueHne XuMHUYECKHX peakuuid. Dopmyna
Tpayrtua — Jlprouca. Pacuer npenskCOHEHIUAIIBHOTO MHOXUTENS 10 MOJIEKYISPHBIM
MocTOSTHHBIM. CTepudeckuii pakTop.

Teopust mepexomHOro COCTOSIHUSA (aKTUBHPOBAHHOIO KoMmiuiekca). IloBepXHOCTh
noTeHUnanbHOW HHepruu. Ilyte M koopauHata peakuuu. CTaTUCTHUYECKUN pPacdeT
KOHCTAaHTBl ~ CKOPOCTH. ODHEpPrus M  JOHTpONMs  akTuBauuu. lcnosib3oBaHME
MOJIEKYJISIPHBIX MOCTOSIHHBIX MPU PACU€TE KOHCTAHTHI CKOPOCTH.

Paznuunvie munvr xumuueckux peaxyuii. MOHOMOJIEKYJISIDHBIE PEaKLIMHU B rasax,
cxeMa Jlunnemana — XpuctuaHcena. Teopus PPKM. bumonekynsipubie u



TPUMOJIEKYJISIPHBIE PEAKLMK, 3aBUCUMOCTb MPEIAPKCIOHEHIUATBHOTO MHOMXUTEIS OT
TEMIIEPATYPHI.

Peakiuun B pacTBOpax, BIMSHHUE PACTBOPUTENS U 3apsia pPearupyrolux YacTHIL.
Knetounsiit a3 ekt u coapBaTarus.

DOTOXUMUYECKHE U  pPaTUAUOHHO-XUMHUYECKHE pEaKUHUH. DJeMEHTapHbIE
(GOTOXMMHUYECKHE MPOLECChl. DKCUMEPbl U 3KCUIUIEKChl. M3MmeHeHue (U3MYECKUX u
XUMHUYECKUX CBOWMCTB MOJIEKYJ IMPHU AJIEKTPOHHOM BO30yxkaeHUU. KBaHTOBBIM BBIXO/I.
3akoH JitHmTeliHa — [IITapka.

DJIEKTPOXUMHUYECKUE peakiuu. JIBOWHOW »SIeKTpUUYeCcKuid cioi. MojaenbHbie
MIPEACTABIECHUS O CTPYKTYpE IBOMHOTO 3JIeKTpruueckoro ciod. Teopus I'yun — Hanmena —
['pama.

DIEeKTpOKANUJUISIPHBIE SIBJICHUSI, ypaBHeHUE JIunnMana.

CkopocTp W cTaguu 3JEKTpoJHOro rmpouecca. [lonsgpuzanust 3JIE€KTPOAOB.
[Tonsporpadust. Tox oOMeHa W mepeHanpsiKeHHE. 3aBUCUMOCTh CKOPOCTH CTaJIuU
paspsiza OT CTPOCHHUSI IBOMHOTO CJIOA.

XUMUYECKUE UCTOYHUKU TOKA, UX BUJIbl. DJIEKTPOXUMUUYECKas Koppo3us. MeTo bl
3aIUThI OT KOPPO3HH.

3.2. Kamanus3

Knaccugurayua  xamanumuueckux  peaxkyuu W KaraauzaropoB. Teopus
MPOMEKYTOUHBIX COCIMHEHUHN B KaTalu3€e, MPUHIIUI YHEPTE€TUUECKOTO COOTBETCTBUSI.

T'omocennviu xamanuz. KucnoTHO-OCHOBHOUM karanu3. KuHeTnka W MeEXaHHW3M
peakuuii crnenuduueckoro KUCIOTHOro karanusa. DyHKIuM KucioTHocTH [ammera.
Kunernka u MexaHu3M peakiuil 00IIero KMUCIOTHOTO KaTtanu3a. Y paBHeHue bpencrena.
KoppensunoHnHele ypaBHEHUSI I DHEPIHl aKTUBALMM M TEIUIOT  PEaKIUil.
Crneuuduaeckuit 1 oOmmii ocCHOBHOM KaTanu3. HykimeodunbHBIA U AIEKTPODUITLHBIN
KaTaJu3.

Katanuz  MeTamIioKOMIIJIEKCHBIMU  CO€IMHEHUSIMH. ['OMOreHHble  peakuuu
TUJPUPOBAHUS, UX KUHETHUKA U MEXaHU3MBI.

DepmenmamugHulti  Kamaau3. AJCOpPOLUMOHHBIE M KaTAJIUTUYECKUE IIEHTPbI
(GepMeHTOB. AKTHUBHOCTh U CyOcCTpaTHasi CEJIEKTHUBHOCTb (pepMeHTOB. KodepmeHTHLI.
MexaHu3Mbl GepMEHTATUBHOTO KaTaau3a.

T'emepocennviti kamanuz. OnpeneieHne CKOPOCTH IeTEPOreHHON KaTATUTUYECKOMN
peakuuu. YjenbHas M aTOMHAasl aKTUBHOCTh. CeNeKTUBHOCTh KaTaiu3aTopoB. Poub
a7copOIMM B KHHETHKE TeTePOTEeHHBIX KaTaJUTHYEeCKUX peakuuil. HeomHopoaHOCTh
MOBEPXHOCTH KaTaldu3aTOpPOB, HAHECEHHBIE KaTaJau3aTopbl. ODHEPrUs aKTUBALMU
rE€TEPOTr€HHBIX KATATUTHUYECKUX PEAKIIMIA.

CoBpeMeHHbIe TeopuHu GYHKIIMOHUPOBAHUS TE€TEPOTEHHBIX KATATH3aTOPOB.

OcHOBHbIE POMBIIIUIEHHBIE KATATUTUYECKUE TTPOIECCHI.
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