MunucrepcTBo o0pazoBanusi 1 Hayku Poccuiickoii @enepanuu

IMPOI'PAMMA-MUHUMYM
KAaHIUIATCKOTO DK3aMEHA MO CHEIHAIBHOCTH
02.00.04 «Pusuyeckass XuMus»

110 XUMHNYCCKHUM, (1)I/I3I/IKO-MaTCMaTI/I"IeCKI/IM N TCXHUYCCKHUM HayKaM

[IporpamMma-MuHUMYM

conepxkur 14 ctp.

2007



2

BBenenue

B ocHOBY HacTosen nporpaMMbl ITOJOKEHBI CIEAYIOIIUE JTUCLUUIUIMHBL:
y4eHHE O CTPOCHMM BELIEeCTBA, XUMHUYECKass TEPMOJMHAMHUKA, TEOPUs
MOBEPXHOCTHBIX SIBIICHUH, yueHUE 00 AJIEKTPOXUMHUYECKUX IMPOLECCaX, TEOPHs
KMHETUKU XMMHYECKUX peakiuil u yueHue o katanuse. [Iporpamma paspaborana
HKCIEPTHBIM COBETOM BphICHIel aTTeCTallMOHHOW KOMHMCCHUU MO XUMHUHU (110
HeopraHuveckol xumuu) npu ydactuu WMuctutyra Qusnueckoir xumuu PAH u

MOCKOBCKOT0 rocyapCTBEHHOro yHusepcurera uM. M. B. JlomoHOCOBA.

I. CrtpoeHue BemiecTBa

l. OcHoevl knaccuueckou meopuu xumuyecko2o cmpoenusi. OCHOBHBIE
MOJIOKEHUsI KJIACCHMYECKOM TEOpUM XHUMHYECKOro crpoeHusa. CTpyKTypHas
dbopmyna u rpad wmosekynbl. M3omepus. Kondopmaruu wmomnekyn. Cassb
CTPOCHHMS U CBOMCTB MOJICKYIL.

2. QDu3uyeckue OCHOBbL YuYeHUsi O CMpOeHuu Mojekyl. MexaHuueckas
MOJedab  MOJeKynbl. [loTeHuansl  mapHbIX  B3aMMOAEHUCTBUH.  MeTonbl
MOJIEKYJISIPHOM MEXaHUKH U MOJEKYJISPHON JUHAMUKHU TPHU aHAIU3€ CTPOCHUS
MOJIEKYI.

OO6mue NPUHIUMBI KBAHTOBO-MEXAaHUYECKOTO OIMCAHUS MOJICKYJISIPHBIX
cucteM. CraunuoHnapHoe ypaBHenue IllpénuHrepa nns cBoOOTHON MOJEKYIIBI.
Anunabatrueckoe NpuOIKeHHe. DIEKTPOHHOE BOJTHOBOE YPaBHEHHUE.

[ToTeHnnanbHble KPUBBIE U TOBEPXHOCTH TMOTEHIMAIBbHOW 3Hepruu. HMx
oO1asi CTpYKTypa W pa3inuHble TUIBI. PaBHOBeCHBIE KOH(PUTYpaIllUd MOJIEKYII.
CrpykrypHas uzomepusi. OnTuuecKkrue u30Mephl.

Konebanust monekyn. HopMmanbHble KojeOaHMs, aMIUIMTYIbl U YacCTOTHI
KoJie0aHUi, YacTOThl OCHOBHBIX KojeOaTelnpbHBIX MepexonoB. KomebaHus c

OOJIBIION aMITTUTY 0.



Bpamenue Monekyn. PaznuuHble  THUIBI  MOJIEKYJISIDHBIX — BOJIYKOB.
BpaiarenbHble YpOBHU SHEPIUU.

DNEeKTPOHHOE CTPOCHHE aTOMOB W MoJeKyld. OIHORIEKTPOHHOE
npubamxKeHue. ATOMHBIE W MOJIGKYJSIpHBIE  OpOMTalHU.  DIEKTPOHHBIE
KoH(puUrypauuu u Tepmbl atomoB. I[lpaBuno XyHpaa. DNEeKTpOHHAs IUIOTHOCTD.
Pacnipenenenne  37I€KTPOHHOM  IUIOTHOCTM B JBYXaTOMHBIX — MOJIEKYJIAX.
Koppensiunonnsie opOutanbhubie auarpammbl. Teopema Kynmanca. Ilpenens
MPUMEHUMOCTH OHOSJIEKTPOHHOTO MPUOITMKESHHUS.

WNuTepnperannst cTpoeHUsI MOJIEKYJI Ha OCHOBE OpOUTAJIBHBIX MOJENeH u
HCCIICIOBAHUS  PACHPENCIICHUs JJIEKTPOHHOM IUIOTHOCTU. JloKanu3oBaHHBIE
MOJIEKYJIsIpHBIE opOuTanu. [ ubpuauzamusi.

DNEeKTpOHHAsl KOppessiqusi B aroMax M Moyiekynax. E€ mposBieHus B
CBOICTBax MoJeKyl. Metoa KOHPUTYypalmOHHOTO B3aUMOCHCTBUS.

IIpencraBneHuss O 3apsaax Ha aToMax M IOpsAKax CBsA3ed. Pasnuynble
METOAbl BBIIEIECHHUS AaTOMOB B MojeKyjnax. Koppemsiuuu [IeCKpUIITOPOB
JJIEKTPOHHOTO CTPOEHHMSI U CBOWCTB MOJIEKyJl. MHAEKCel peakumoHHOU
crocoOHocTH. Teopus rpaHUYHBIX OPOUTATIEH.

3. Cummempus monexyasapuvix cucmem. ToOUE€UHBIE TPYNIbBI CUMMETPUU
MoJieKyil. [loHsATHe O mpeAcTaBlIeHUAX TPYIIl U XApAKTEpax IPEICTaBICHUU.
OOmue CcBOMCTBA CUMMETPUM BOJHOBBIX (YHKIMH W  NOTEHIHAIbHBIX
noBepxHocTell Monekyn. Kiaccudukarusi KBaHTOBBIX COCTOSSHUM aTOMOB H
MOJIEKYJT TT0 cuMMeTpur. CUMMETpPHsI aTOMHBIX M MOJIEKYJISIPHBIX OpOUTaNel, -
U T-OpOUTAIU. TT-DIEKTPOHHOE MPUOIHKEHHUE.

BnusiHue cuMMeTpuum paBHOBECHOW KOH(UIypalluu siiep Ha CBOMCTBa
MOJIEKYJT M WX JUHaAMU4yeckoe mnoBeneHue. OpOuTambHble KOPPEISLHUOHHBIE
nuarpaMmbl. CoxpaHeHrue opOUTaIbHOM CUMMETPUU MPU XUMHUYECKUX PEAKIIMSIX.

4. Onexmpuueckue u macnumuvle ceoucmeda. JIANONBHBIA MOMEHT H
MOJIAPU3YEMOCTh MOJIEKYJI. MarHUTHBI MOMEHT U MarHUTHasi BOCIIPUMMYUBOCTb.
O¢pdexter HlTapka u 3eemana. MarHuTHO-pE30HAHCHBIE METOJIbI HCCIIEIOBAaHUS

CTPOCHUS MOJIEKYJI. XUMUYECKUU CIBHT.
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OnTuyeckue CHEKTPhl MOJEKYyJd. BeposTHOCTHM mepexoioB U TpaBuiia
otOOpa MpH Mepexo1ax MKy pa3IndYHbIMU KBAHTOBBIMHU COCTOSTHUSIMH MOJICKYII.
CBs3b CHEKTPOB MOJIEKYJl ¢ UX cTpoeHueM. OrmnpeneneHue CTPYKTYPHBIX
XapaKTEPUCTUK MOJICKYJ U3 CIIEKTPOCKOTTMYECKUX JIAHHBIX.

5. Meowcmonekynapuvie 3aumooeiicmeus. (OCHOBHbIE COCTaBISIOLINE
MEXKMOJIEKYJIIPHBIX B3aUMOJICUCTBUN. MoJeKyIsapHble KOMIUIEKChL. BaH-nep-
BaaJgbCOBbl Mousiekynbl. Kiactepel atomoB u Mmonekyd. BomgopoaHnast cBsi3b.
CynepMOJIEKyIIbl U CYNPaMOJIEKYJIsIpHAs XUMHUS.

6. OcHogHble pe3yibmamyl U 3aKOHOMEPHOCMU 8 CIPOEHUU MOIEKYIL.
Crpoenne MOJIEKYJ TPOCTHIX U KOOPAUHAIMOHHBIX HEOPTaHUYECKUX COCTMHCHUM.
[TonusinepHbie KOMILIEKCHBIE coeuHeHUsI. CTpOEHUE OCHOBHBIX THUIIOB
OpraHUYECKUX M JIEMEHTOOPraHUYeCKUX coequHeHnil. CoeTMHEeHMs BKIIFOUCHUS.
[Tomumepsl 1 OHOTIOTUMEPHI.

7. Cmpoenue KonOeHcuposaunvix ¢az. CTpyKTypHas KiaccuduKkamus
KOHJICHCHUPOBaHHBIX (a3.

Uneanvubie kpuctaiuibl. Kpucramamdeckas pelieTka W KpHUCTaLUTAYeCKas
cTpykTypa. PeanbHble kpuctaybl. Tumbl 1eeKTOB B peabHBIX KpUCTAJIaX.
Kpucrannsl ¢ HenmoyHON ynopsii0oueHHOCThI0. [JoMEHHbBIE CTPYKTYPHI.

Cummetrpusi kpuctamwioB. Kpuctammorpaduyeckue TOYEUHBIC TPYIIIBI
CUMMETPHH, THITB PEIICTOK, CHHTOHUH. [IOHATHE O MPOCTPAHCTBEHHBIX TPyHIax
KpuctaioB. UHaeKChl KpucTamuiorpadhuuecKux rpaHei.

ATOMHBIEC, WOHHBIC, MOJEKYJSIPHbIE M JPyrHe THIBl KPUCTAJIIOB.
[lernoueuynsie, KApKACHBIE U CIIOUCTHIE CTPYKTYPHI.

CtpoeHue TBEPABIX pPAcCTBOPOB. YIOPSIOYCHHBIE TBEPAbIE PACTBOPHI.
AMopdHublie BemecTBa. OCOOEHHOCTH CTPOCHUS MOJUMEPHBIX (a3.

Metanmiasl W TOJYOPOBOJAHUKHA. 30HHAS CTPYKTypa JHEPreTHYECKOTO
crekTpa kpuctamioB. [lopepxHocts ®epmu. PaznuuHble THIBI TPOBOJIUMOCTH.
Kone6anus B kpuctamnax. ®OHOHEI.

Kunkoctn. MrHoBeHHass U KojeOaTeIbHO YCpeAHEHHAs CTPYKTypa

KUIKOCTH. ACCOI_II/IaTBI u KIIACTCPBI B KUIOKOCTAX. CDJ'IYKTyaI_II/II/I u



KoppensiunoHHble  GyHkuuu. CTpyKTypa MpOCThIX KuAKocTed. PacTtBopsl
HEeANeKTpoauToB. CTpyKTypa BOABI U BOAHBIX pacTBOpPOB. CTPYKTypa >KHIKUX
ANEKTPOJIUTOB.

MuruemiooOpa3oBaHue U CTPOCHHE MUIICIL.

Me3odasel. Ilnactuyeckue kpuctamibl. JKuakue KpucTaibl (HEMATHUKH,
CMEKTUKH, XOJIECTEPUKH U JIp.).

8. [Tlosepxnocmv KonOeHcuposaunvix ¢az. (OCOOEHHOCTH CTPOCHUS
MTIOBEPXHOCTH KPUCTAJUIOB UM JKMJIKOCTEH, CTPYKTypa TpaHHULBl pasziena
KOHJIEHCUPOBAaHHBIX (ha3. MolieKysibl U KiacTepbl Ha MmoBepXxHocTU. CTpyKTypa

aJICOp6I_II/IOHHBIX CJIOCB.

II. Xumuyeckasi TepMOIMHAMHUKA

OcHogHble NOHAMUA U 3AKOHbL mepmodunamuku

1. OcHOBHbIE TOHSATHUS TEPMOJUHAMUKH: HW30JIUPOBAHHBIE U OTKPBITHIE
CUCTEMBbl, PAaBHOBECHBIE W HEPABHOBECHBIE CHUCTEMBbI, TEPMOIUHAMUYECKUE
nepeMeHHbIe, TeMIlepaTypa, HHTCHCHUBHbIE M OKCTCHCHBHBIE IE€pPEMEHHBIE.
VYpaBHeHust cocrosiHusl. Teopema 0 COOTBETCTBEHHBIX COCTOSIHUSIX. BupuanbHbie
YPaBHEHHMSI COCTOSTHUS.

2. Ilepsviii 3axkon mepmoounamuku. Temnora, paboTa, BHyTPEHHSIS SHEPIHs,
SHTAIBNMS, TerioeMKocTh. 3akoH ['ecca. CraHaapTHbIE COCTOSIHUS |
CTaHJAapTHBIE TETUIOThl XMMHUYECKUX peakiuil. 3aBUCUMOCTh TEIUIOBOTO 3 dekTa
peakuuu oT Temneparypel. ®Popmyna Kupxrodda. Tabauipl craHgapTHBIX
TEPMOJIMHAMMYECKUX BEIMYMH M HX UCIOJIb30BAaHUE B TEPMOIUHAMUYECKUX
pacuerax.

3. Bmopou 3axon mepmoourHamuxu. ODHTponus W €€ HU3MCHEHUs B
oOpaTUMBIX W HeoOpatumbix mpoueccax. Teopema Kapno — Kraysuyca.

PaznuuHble mIKaabl TEMIIEPATYP.
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dyHnameHTanbHble ypaBHeHUss [n60ca. XapaktepucTuiyeckue (YHKIUU.
Oneprusi ['mb6ca, sueprusi ['enpbmronbia. YpaBHenuss Makcenna. ¥YcCIoBUS
PaBHOBECHS U KPUTEPUU CAaMOITPOU3BOJIBHOTO MTPOTEKAHUS MPOLIECCOB.

VYpaBuenne ['mb66ca — I'enbmronbiia. PaGota u TemioTa XHMHUYECKOTO
npouecca. XUMUYECKUE MOTCHIUATIBI.

4. Xumuueckoe pasnogecue. 3aKOH NEUCTBYIOIIMX Macc. PaznuuHble BUIBI
KOHCTAaHT paBHOBECHS M CBsI3b MKy HUMU. M3oTepma Bant-I'odda. YpaBuenus
n300apbl U M30XOpPbl XUMHYECKOW peakiuu. PacdeTbl KOHCTAHT pPaBHOBECHS
XUMUYECKUX PEaKIUil ¢ UCIOJb30BaHUEM TaOJIMI CTAHIAPTHBIX 3HAYCHUUN
tepMoauHamMuueckux  Gyukiud. IlpuBenenHass osHepruss [ubbca u eé
WCMOJIb30BAHUE [IJI1 pAcueTOB XMMHUYECKMX paBHOBecuil. PaBHOBecwe B mole

BHEIIHMX cuil. [lomHbIe IIOTCHII M AJIbI.

nemenmovl cmamucmuyeckou mepmoduua.znuku

5. Mukpo- U MakpoCOCTOSIHUSI XMMHUYECKUX cucteM. daszoBbie ['- u -
MPOCTPAHCTBA. Dproanyveckasi runore3a. TepMoauHaMudecKas BEpOATHOCTh U €€
CB3b ¢ dHTponueu. Pacnipenenenne Makcsemna — bonbimMana.

CraTucTuyeckre CpeHHE 3HA4Y€HUs MAKPOCKOIMMYECKUX  BEJIMYMH.
Ancambin I'm66ca. MHKpPOKaHOHWYECKOE M KAaHOHMYECKOE pAaCIpeIesICHHUS.
Pacuer uncna cocTostHUuM B KBa3WKJIACCUYECKOM MPUOTUKEHUU.

Kanonuueckast ¢pynkuusi pacupenenenus ['m66ca. Cymma 1o COCTOSHHUSIM
KaK CTaTHUCTHYeCKasi XapakTepuctuueckas QyHkius. CTaTUCTUYECKUE BBIPAKCHUS
JUIL OCHOBHBIX TepMOJMHAMUYecKuX GYHKIUNA. MonekymsipHas cymMma IIo
COCTOSIHMSIM M CyMMa TI0 COCTOSHHUAM  MAaKpPOCKOIIMYECKON  CHUCTEMBI.
[TocTtynaTenpHas, BpaliateibHas, JJICKTPOHHAs W KojeOaTeabHas CYMMBI IIO
coctosiHusiM.  Crtatuctudeckuit pacdyetr oHHTponuu. Ilocrynmar Ilmanka wu
a0COJIOTHASL SHTPOIIHUA.

[Ipubnuxenue <« KECTKUW pPOTATOpP — TAPMOHUYECKUH OCHUIUISTOPY.

COCTaBJISIIOH_II/Ie BHYTpeHHefI OHCPTUH, TEMIO0EMKOCTHU u OHTPOIINH,



OOyCIIOBJIEHHBIE  IOCTYMNAaTENbHbIM,  BpallaTelbHBIM U  KoJieOaTeIbHBIM
JBUKCHHUEM.

Pacuer KOHCTaHT paBHOBECUS XMUMHUYECKHX PEAKUMN B UACATBHBIX ra3zax
METOJOM CTATHUCTUYECKONW TepMoaAuHaMUKU. CTaTUCTHUYECKas TEPMOJMHAMUKA
peanpHbIX cucteM. lloTeHnManbl MEXKMOJEKYJIAPHOIO B3aWMOJCHUCTBUS U
KOH(UTypallMOHHBIN UHTETpal IJisl peaibHOro rasa.

Pacnpenenenus boze — Oitnmrelina u @epmu — upaka. BeipokaeHHBIN
UJcaJdbHbI Ta3. OJEKTpOHbl B MeTamuiax. YpoBeHb Depmu. Craructudeckas
Teopus DUHIITEIHA ueanbHOro Kpuctamwia, teopus Jebdas. Toueunbie nedexTol
KPUCTANIMYECKUX pelIeToK. PaBHOBeCHble W  HEpaBHOBECHbIE JE€(EKTHI.
BoeluncneHrne cyMM MO COCTOSHHMSM [JI1 KPUCTAIJIOB C PA3JUYHBIMU TOYEYHBIMHU
nedexkramu. HecrexmomeTpuueckne COEIUHEHUS U HUX TEPMOJAHMHAMHYECKOE

OIIKMCaHucC.

nemenmot mepmoduuamuku Heoépamwnblx npovyeccoe

6. OCHOBHbIE TOJOXEHUS TEPMOJMHAMUKHA HEPABHOBECHBIX IPOIIECCOB.
JlokanbHoe paBHOBecue. dnykryaruu. OyHkuus auccunauuu. [1oToku U cuibl.
CkopocTh MPOU3BOACTBA SHTPONMUHU. 3aBUCUMOCTh CKOPOCTH MPOU3BOJICTBA
SHTPONUU OT 000OIIEHHBIX MTOTOKOB U cuil. CooTHOIIEHHs B3auMHocTU OHcarepa.
CranuoHapHO€ COCTOSIHHE cHUcTeMbl U TeopeMa [Ipuroxuna.

Tepmomuddysus u e€ omnucanue B HEPABHOBECHOW TEPMOIUHAMUKE.

VYpaBHenue YenmeHna — HCKOTO.

Pacmeopur. Dazoevie pagrnogecus

7. Pasnuunsie munsi pacmeopos. CriocoObl BEIPAKEHUS COCTaBa PACTBOPOB.

HNneannHbie PaCTBOPHI, 06]1166 YCJIOBUC HACAJIBHOCTU PAaCTBOPOB. I[aBHCHI/IC

HACBbIMICHHOIO IIapa XUAKHUX PpaCTBOPOB, 3aKOH Paynsi. HCI/II[CaJ]BHBIC pPacTBOPLI U



ux cBoiictBa. Merton aktuBHOCTel. KoadduumeHTsl akTUBHOCTH UM UX
ONpEICIICHHE.

Cra"papTHbIE COCTOSIHHUSI TPU ONPENEIICHHMH XHUMUYECKUX IOTEHIMAIOB
KOMIIOHEHT pacTBOpOB. CHMMETPpHYHAS U HECUMMETPUYHAS CUCTEMBI OTCUETA.

KonmnuratuBHele  cBOWCTBa  pacTBOpOB.  VI3MeHeHME  TemmepaTypbl
3aMep3aHusl PacTBOPOB, KPHOCKONMsA. 30HHAs IIaBKa. OCMOTHYECKUE SIBJICHMS.
[lapuuanbHble MOJBHBIE BEIWYMHBI, UX OINpEAeNIeHHE i1 OMHAPHBIX CHCTEM.
VYpaBuenne ['n66ca — [rorema.

@yHKIHS CMEWICHHWS [UIsl HWICAIbHBIX W HEWACAIbHBIX pPacTBOPOB.
[IpenenbHO pa3baBieHHBIE PACTBOPHI, aTEPMaNIbHbIE U PETYJISIPHBIE PACTBOPHI, UX
CBONCTBA.

8. I'emepocenuvie cucmemsvi. lloHATHA KOMIIOHEHTa, (a3bl, CTENEHU
cBoOob1. [IpaBuno da3 ['nbOca.

OIHOKOMIIOHEHHTHBIE CHCTEMBL. JlparpamMMbl COCTOSIHMSL BOJBI, CEPBIL,
dochopa wu yruepoma. Da3oBble MEpexoabl MEPBOrO poja. YpaBHEHHUE
Knaneiipona — Knay3suyca.

JIByXKOMIIOHEHTHBIE ~ CUCTEMBI. Pa3lnuyHble JOHAarpaMMbl  COCTOSHUS
IBYXKOMIIOHEHTHBIX CUCTEM. PaBHOBECHUE JKHJIKOCTh — Map B ABYXKOMITIOHEHTHBIX
cuctemax. 3akoHbl [ m66ca — KonoBanoBa. A3e0TpOINHbIE CMECH.

da30BbI€ MEPEX0/Ibl BTOPOTO poja. YpaBHEHUs DpeHdecTa.

TpexxkomnonenTHsie cucteMbl. TpeyroiapHuk ['n66ca. Juarpammsl

IIABKOCTU TPCXKOMIIOHCHTHBIX CUCTCM.

Aocopouusn u nogepxnHocmmuvle A61eHUA

9. Aocopoyus. AncopOenr, ancopbar. Bumwel ancopbmuu. CrpykTypa
MOBEPXHOCTH U MOPUCTOCTH ajcopOeHTa. Jlokann3oBaHHAS U ACIOKATH30BAHHAS
agcopOums.  MoHOMoONEKyNnsApHasT W TMOJUMOJICKYJISIpHAs  aacopOIms.

JluHamudeckuil xapakTep aacopOLMOHHOTO PaBHOBECHS.
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W3otepMbl u  wu300apbl aacopbuuu. YpaBHenwe ['enpu. KoncranTta
aJIcOpOIIMOHHOTO paBHOBecHs. Y paBHeHUe JleHrMiopa. AncopOuust U3 pacTBOPOB.
VYpaBuenne bpynayspa — Omera — Temnepa (bOT) nns moaumMosekymasipHOMN
agcopOimu. OnpeaeneHue MIOMaau TOBEPXHOCTH afcOopOeHTa.

Xpomarorpadus, paznmuuHble €  TUOBl  (Ta3oBas,  KHJIKOCTHAs,
MPOTUBOTOYHAS U JIP.).

10. Ilosepxnocms pazoena ¢hpaz. CBOOOAHAS TIOBEPXHOCTHAsT SHEPrus,
MMOBEPXHOCTHOE HATSOKCHHWE, W30BITOYHBIE TEpMOIUHAMUYCCKHE (DYHKITUU
MMOBEPXHOCTHOTO CJIOS. VI3MEHEHHWE MOBEPXHOCTHOTO HATSDKCHHS Ha TPAHHMIIC
KUJAKOCTH — Tlap B 3aBUCHUMOCTH OT TemrepaTypbl. CBs3b CBOOOIHOM
MMOBEPXHOCTHOM SHEPruu C TeIioToi cyonumanuu (rpaBmwio Credana), Moaynem
YIIPYTOCTH U IPYTHMH CBOMCTBAMH BEIICCTBA.

Dddexr Pebunaepa: n3aMeHEHUE MPOYHOCTH U TUIACTUYHOCTH TBEPIBIX TEI
BCJICJICTBUE CHI)KCHUS UX IMOBEPXHOCTHOMN SHEPTHUH.

Kanwmnsapaele sBiICHUSA. 3aBUCHOCTh JABJIICHHS Tlapa OT KPUBH3HBI
MOBEPXHOCTH  KUAKOCTH.  KammuisipHas ~— KOHACHCAIMSA.  3aBUCUMOCTH
PacTBOPUMOCTH OT KPHUBHM3HBI IOBEPXHOCTH PACTBOPSIONIMXCS YacTHI] (3aKOH

['m66ca — OctBanbpaa — Opelinanuxa).

911e1<mp0xumuuec:<ue npoueccol

11. PactBopbl 3neKkTposuTOB. HMOH-IMIONBHOE B3aUMOACHCTBUE, KakK
OCHOBHOW MIPOLECC, ONPEACIAIOIINN YCTOMYMBOCTh PACTBOPOB SJIEKTPOJIUTOB.
KoadduimenTsl akTUBHOCTH B pacTBOpax JIEKTPOJIUTOB. CpemHsisi aKTUBHOCTh U
cpeaHuit Ko3PHUIIMEHT aKTUBHOCTH, UX CBSI3b C AKTUBHOCTBIO OT/ICJIBHBIX HOHOB.
OcHoBHble monoxeHus Teopun Jlebas — Xrwokkens. [loteHnman wWoHHOM
aTMoc(dephl.

VYcnoBus 31EKTPOXMMUYECKOTO paBHOBECHS Ha TpaHuUlle pasnena (a3 u B
DJICKTPOXMMHUYECKOW LEenu. TepMOJAMHAMUKA TaJIbBAaHUYECKOTO JJIEMEHTA.

ONeKTpoABIKYIas cuia, €€ BblpakeHHe depe3 sHepruro ['mbOca peakuuu B
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anemeHnTte. YpaBHeHus Hepucta m ['mb6ca — I'enbmrosblia ajisi paBHOBECHOM
aneKkTpoxumMudeckor nenu. llonstue snexktponHoro noreHuuana. OnpeaeneHue
KOd(pUIIMEHTOB aKTUBHOCTH Ha oOcHOBe wu3MepeHuit JJ[C rampBaHWUYECKOTO
AJIEMEHTA.

DNEeKTpONpPOBOAHOCT  PAacTBOPOB 3JIEKTPOJIUTOB,; yAeabHas u
SKBUBAJIECHTHAS 3JIEKTPONPOBOJHOCTh. HMCIa MepeHoca, MOJBUKHOCThL MOHOB U

3akoH Konbpaymia. DnexrpodopeTHdeckuil U penakcauoHHbie 3G QEeKThI.

III. KuHeTHKa XUMH4YECKHUX pPeaKIMH

Xumuueckas Kunemuka

1. OchnogHnvie nonsmus xumuueckou Kunemuxu. IIpoCTbie U CIOXKHBIE
pEeaKuM, MOJEKYJIIPHOCTh U CKOPOCTh HMPOCTOM peakiuu. OCHOBHOM MOCTYyJaT
xuMudeckol  kuHeTuku. CrnocoObl  ompeneNieHusT CKOPOCTH  PEakIluu.
Kunernueckue kpupbie. Kunernueckue ypaBHeHHMs. KoHcTaHTa CKOpOCTH U
MOPAJOK peakiuu. Peakiuy nepeMeHHOro nopsiaKa.

2. @enomenonocuveckas KuHemuka CIOXKHBIX XHUMHUYECKHUX pEaKIUu.
[IpuHIIUIT HE3aBUCUMOCTH JIEMEHTAPHBIX cTaauil. KuHeTnueckue ypaBHEHUS s
0o0paTUMBIX, TapaJUICIbHBIX U TOCIEI0BAaTeNbHBIX peakiuii. KBazucraimonapHoe
npuommwkenue. Meton bonenmreiina — Téwmkuna. KuHeTnka TOMOTE€HHBIX
KaTAUIUTUYECKUX U (EPMEHTATUBHBIX peakuuil. YpaBHeHue Muxasnuca —
MeHnrteH.

[lennbie peaknuu. KuHeTnka Hepa3BETBICHHBIX U PA3BETBICHHBIX IIEMTHBIX
peakiuii. KuHeTmyeckne OCOOCHHOCTH pa3BETBICHHBIX IIEMHBIX PEaKIIHi.
IIpenenpHble SBIEHUA B PA3BETBICHHBIX UENHBIX peakuusx. [lomyocTpos
BOCIUJIAMEHEHUSI, IEPUOJ MHAYKIHNH. TErInoBON B3PbIB.

Peakniun B mnotoke. Peaknuum wuaealdbHOTO BBITSCHCHHMS W HICAIBHOIO

cmemeHus. KonebaTenbHble peakum.
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3. Makpokxunemuka. Ponb nuddy3un B KHHETUKE T€TEPOTr€HHBIX PEaKIIHil.
KuneTnka TreTeporeHHbIX KaTaJWTUYECKHUX peakuuil. Pa3inuHble pexUMBI
MPOTEKAHUS peakui (KWHEeTUYeCKast U BHELIHs KUHeTH4ecKasi 00J1acTu, 00J1acTH
BHEIIIHEH U BHyTpeHHEeN nuddy3un).

4. 3aBHUCUMOCTb CKOPOCTHM pE€akKUuh OT TEeMIEPAaTypbl. YpaBHEHHUE
AppeHnyca. DHeprusi akTUBALIUU U CIIOCOOBI €€ ONpeesICHHUS.

5. Onemenmapmuvie akmvl Xumuyeckux peakyuii W (HU3MYECKUH CMBICI
AHEPIUM aKTUBAUWU. TE€PMUUYECKUI U HETEPMHUUYECKUE NyTH AKTUBALUHA MOJEKYJI.
OOmeH »sHeprueil (MOCTymaTenbHOM, BpallaTeIbHOM U KoJieOaTeNbHOW) MpU
CTOJIKHOBEHHUSIX MOJIEKYJ. Bpems penakcanuu B MOJEKYISIPHBIX CUCTEMAX.

Teopuss aKTUBHBIX CTONKHOBEHUH. (CeyeHMe XHMHYECKHX PpPEaAKLUU.
®opmyisa Tpayrua — JIsrouca. Pacder npeadKCIOHEHIMATIbHOTO MHOXUTENS MO
MOJIEKYJIIPHBIM MOCTOSTHHBIM. CTepuueckuit pakTop.

Teopuss mepexoAHOro  COCTOSIHUSL  (aKTUBHPOBAaHHOTO  KOMILIEKCA).
IloBepxHOCTP MNOTEHHMAIBHOW d3Hepruu. IlyTh W KOOpAMHATA peakiuu.
CratucTudeckuil pacyeT KOHCTAHThl CKOPOCTU. DHEPIrUsl U SHTPONUS aKTHBALIUM.
Hcnonp30BaHue MOJEKYISPHBIX OCTOSHHBIX MTPU PACYETE KOHCTAHTBI CKOPOCTH.

6. Paznuunvie munvl xumudeckux peaxyuti. MOHOMOJIEKYIISIDHbIE PEAKLIUU B
razax, cxema Jlunaemana — Xpucrtuancena. Teopuss PPKM. bumonexynspuasie u
TPUMOJIEKYJISIPHBIE PEAKIINH, 3aBUCUMOCTh NMPEIIKCIIOHEHIMAIBHOIO MHOXKHUTENS
OT TeMIEPaTypHI.

Peakuun B pacTBOpax, BIHMSHUE PACTBOPUTENS M 3apsia pearupyromnx
yactuil. Knerounslii 3pdexr u conbpaTarus.

@OTOXMMHUYECKUE U PAAUALMOHHOXUMUYECKUE PEAKIUU. DJIEMEHTapHbIE
(boTOXUMHUYECKHE TPOLIECCH. DKCUMEPhI U IKCUIUIEKChl. M3MeHeHne pu3nueckux
U XMMHYECKUX CBOMCTB MOJIEKYJI MPHU AIEKTPOHHOM BO30YkJIeHuH. KBaHTOBBII
BbIXOJ. 3akoH JiHiTelHa — [IITapka.

7. DIEKTPOXUMHUYECKHE peakuuu. [[BOMHON SIEKTPUUYECKUN CIOM.
MopenbHbple TNPEACTAaBICHUS O CTPYKTYpPE JBOMHOIO 3JIEKTPUYECKOIO CIIOS.

Teopus ['yu — Hanmena — I'pama.
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DNeKTpOKaIUUIIpHbIE SBIEHUS, YpaBHEHHE JIunnmaHa.

CkopocTh M cTaauu 3JIEKTPOAHOro mpouecca. [lonspusanus 371€KTpoIOB.
[Honsaporpadus. Tok oOMeHa U iepeHanpsKeHne. 3aBUCUMOCTh CKOPOCTH CTaJAUH
paspsna OT CTPOEHUS JBOMHOTO CIIOSI.

XHAMHUYECKAE HWCTOYHUKM TOKA, KX BHUIBL. JIEKTPOXUMHYECKAs

KOppOo3us. MCTOI[BI 3alIUTBI OT KOPPO3UMU.

Kamanus

8. Knaccugurxayus xkamanrumuyeckux peaxyuti U KataluzaTopoB. Teopus
MPOMEXKYTOUHBIX  COCAMHEHUW B  Kartaju3e, TMPUHIUI DHEPreTUUeCcKoro
COOTBETCTBUSI.

9. T'omocennvii xamanu3. KucinorHo-ocHOBHOW Karanu3. Kunetuka u
MEXaHHU3M peaklui CcrnernudUuUecKoro KHCJIOTHOTO  KaTtanu3a. @DOyHKIUU
kuciotHoctd ['ammera. KuHeTnka M MEXaHU3M peakiuil OOIIEro KHUCIOTHOTO
Katanu3a. YpaBHeHue bpéncrena. KoppensuuvoHHbIE YpaBHEHHS JJisl DHEPrui
aKTUBAIlUU W TEIIOT peakinuil.. Crenuduyeckuii U OOIIMI OCHOBHOW KaTalu3.
HyxneoguibHbli 1 31eKTpOQUIbHBIN KaTaaus.

KaTtanu3 meTamuioKOMIUIEKCHBIMH COEIUHEHUSIMU. [ OMOTE€HHBIE peaKIuu
TUAPUPOBAHMS, UX KHHETHKA U MEXaHU3MBI.

10. @epmenmamuenvii kamanus. AICOPOIMOHHBIE W KaTaTUTUUYECKHUE
HEHTPhl (PepMEHTOB. AKTHUBHOCTh U CYOCTpaTHasi CEJIEKTUBHOCTH (DEPMEHTOB.
KodepmenTtsl. Mexanu3zmbl (pepMEeHTATUBHOTO KaTalu3a.

11. I'emepocennviii xamanuz. OUpeaeICHUE CKOPOCTU TE€TEPOTCHHOMN
KaTAUIUTUYECKON peakiuu. YJenbHas U aTOMHas aKTUBHOCTh. CeNeKTUBHOCTh
KaTaym3aTopoB. Ponb aacopOiuu B KUHETHKE TeTEPOTCHHBIX KaTAJIUTHUYECKUX
peakiuii. HeogHOpPOJHOCTH  MOBEPXHOCTH  KAaTajau3aTOpOB, HAHECEHHBIE
KaTaJIn3aTOPhl. DHEPTUSI AKTUBAIIUY T€TEPOTCHHBIX KaTATUTUUCCKUX PEAKIIHMA.

CoBpeMeHHBIE TeOpUU PYHKIIMOHUPOBAHUS T€TEPOTEHHBIX KAaTaln3aTOPOB.

OcHOBHEIC MMPOMBIINIJICHHBIC KATAJIUTHUYICCKHUC ITPOUCCCHI.
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