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BBenenue

B OCHOBY HACTOSILEH nporpaMMabl IMOJIOXKEHBI CIEAYOUIUE JUCIUIUIIMHBI: YUEHHE
O CTPOCHHH BELIECCTBA, XUMHUHYECKaA TEPMOJUMHaAMKKaA, TCOPUS ITOBEPXHOCTHBIX ﬂBJ’lGHHﬁ,
YUYEHHUE 00 SJIEKTPOXUMHYECKUX TIPOILECCAX, TEOPUS KHHETHKH XUMHYECKHUX pealcuuﬁ H
YYEHHE O KaTallru3e.

L. Crpoenue BemecTsa

1. OcHosvl knaccuveckol meopuu xumuyeckozco cmpoerusi. OCHOBHBIE TOJIOKEHHUs
KJIaCCUYeCKOW Teopuu Xumuueckoro crpoenus. CrpykrypHas ¢opmyna u rpad
mosiekybl. M3omepust. Kondopmanuu monekysn. CBa3b CTPOEHUSI U CBOUCTB MOJIEKYJI.

2. Dusuyeckue OCHOBbL YYEHUs O cmpoeruu monexys. MexaHudyeckass MOJIENb
MoJieKyJibl. [loTeHnuansl mapHeIx B3auMoAeCTBUNA. MeToabl MOJIEKYIISIPHONH MeXaHUKH
U MOJIEKYJISPHOW JUHAMMKU [PU aHAJIU3€e CTPOEHUSE MOJIEKYJI.

OOmue NpUHLMIBI KBAHTOBO-MEXaHUYECKOTO ONMUCAHUSI MOJIEKYJISIPHBIX CHCTEM.
Craunonaproe ypasHenue Illpénunrepa ans cBoOOIHON MolieKynbl. AnuabaTHueckoe
npubIMKeHne. DIeKTPOHHOE BOJTHOBOE ypaBHEHHE.

[ToTeHnManbHble KPUBBIE U I[MOBEPXHOCTU MOTEHUHUAIBHOW sHepruu. Mx oluas
CTPYKTypa W pa3iuyHblie TUIbl. PaBHOBecHbIe KOH(Urypauuu mosekysi. CTpyKrypHas
n3zoMepusi. OnTuyeckue u30Mephl.

Konebanuss monexkyn. Hopmasbuble konebaHusi, aMIUIATY[Abl M  YacTOThI
KonebaHuM, 4acTOThl OCHOBHBIX KoJiebarenbHbIX IepexonoB. Konebanusi ¢ 0oJiblioii
aMIUTATY 0.

Bpauienue mounekyin. PaznuuHbie THIIBI MOJIEKYJISIPHBIX BOYKOB. BpaiarensHbie
YPOBHH 3HEPTHUH.

DIEKTPOHHOE CTPOEHHEe aTOMOB U MoJieKysd. OIHOIIEKTPOHHOE NPHOIUKEHHE.
ATOMHBIE U MOJIEKYJISIpHbIE OpOUTaNU. DNEeKTPOHHbIE KOH(PUIypallMi U TEPMbl aTOMOB.
[TpaBuno XyHpaa. DnekTpoHHas IUIOTHOCTh. Pacnpenenenue 3/1€eKTPOHHON MIIOTHOCTH B
JBYXaTOMHBIX MoJiekynax. Koppensuuonnsle opOuTanbHble auarpaMmbl. Teopema
Kynmanca. ITpenesnbl IpUMEHUMOCTH OJHOIEKTPOHHOI'O MPUOIIMIKEHHUS.

UnTepnperauuss CTpOEHUsT MOJEKYJ] Ha OCHOBE OpOUTaIbHBIX MOJeNed u
UCCNIEIOBAHUs  pachpeliefieHusl  3JeKTPOHHOM  MIIOTHOCTU.  Jlokallu3oBaHHbIE
MOJIEKYJIsipHbIe opOuTanu. [ 'ubpuausanus.

DJeKTpOHHAsI KOppensiiusi B aToMax U mojekynax. E€ nposisineHus B cBoicTBax
MoJIeKyJ. MeTo1 KOHDUrypallMOHHOTO B3aUMOICHCTBUSI.

[IpencraBnenust o 3apsiiax Ha aTroMax U rnopsiakax cesizei. Paznuunbie meTojbl
BbIJI€JICHUSI aTOMOB B MosiekyJiax. Koppensiiuu JeCKpunTopoB 2JIEKTPOHHOIO CTPOEHHUS
M CBOWCTB MoJjieKys. MHAeKchl peakuMoHHOH criocoOHocTH. Teopusi rpaHUYHBIX
opOuTaseii.

3. Cummempus monexynapHoix cucmem. TodeuHble TPyINbl CUMMETPUMA MOJIEKYIIL.
[TonsiTie o mnpejcTaBieHUsIX TPyNN M Xapakrepax mnpezctaBaeHuit. OOuiue cBoicTBa
CUMMETPUM BOJHOBBIX (YHKUMH M [OTEHIHUAIbHBIX TIOBEPXHOCTEH MOJIEKYII.
Knaccugukaiys KBaHTOBBIX COCTOSSHUM aTOMOB M MOJIEKYJI 110 cummeTpuu. CuMMeTpust
aTOMHBIX M  MOJIEKYJISIpHBIX opOuTaned, o©- U T-OpOUTANU. T-3JIEKTPOHHOE
NpUOJIHIKEHHE.



BiusiHie CMMMETPUM PaBHOBECHON KOH(UIypaluu sjiep Ha CBOWCTBA MOJIEKYJI U
ux JauHampdeckoe mnoBeneHue. OpOuTanbHble  KOPPENALMOHHBIE AMArpaMMBbI.
CoxpaHeHure OpOUTATBHON CUMMETPUU TIPU XUMHUYECKUX PEaKIUsIX.

4. Dnexmpuueckue u MAacHUMHbIE CBOUCMEA. JIMnonbHBIA  MOMEHT U
MOJIAPU3YEMOCTh MOJIeKyJl. MarHuTHbIi MOMEHT M MarHWTHas BOCIPUMMYHBOCTb.
Dbdexror Illrapka u 3eemana. MarHUMTHO-pE30HAHCHBIE METO/BI MCCIIEIOBaHUS
CTPOEHHUS MOJIEKYJI. XUMUYECKUI CJIBUT.

OnTryeckue CrieKTphbl MOJieKyJl. BeposiTHOCTH nepexooB U rpaBuiia ordopa npu
nepexojax Mex1y pa3IMYHbIMU KBAHTOBBIMHM COCTOSHUSIMH MOJIEKYJ. CBS3b CHEKTPOB
MOJIEKYJI ¢ MX cTpoeHueM. OrnpenesieHue CTPYKTYPHBIX XapaKTEpPUCTUK MOJIEKYJ M3
CHEKTPOCKOIMYECKUX JaHHBIX.

5.  Meocmonexynapuovie  ezaumooericmeusi.  OCHOBHBIE  COCTaBIISIOIINE
MEXMOJICKYJISIpHBIX B3auMozelcTBUui. MoneKkynsipHble KOMIUIEKChl. BaH-1ep-BaanbcoBbl
mosekynbl. Kiacreper aromoB M Monekyn. Bopoponnas cssb. CynepMonexkyibl H
CynpaMoJIeKyJIsipHask XUMHSL.

6. OcrogHbie pe3ynomamel U 3akOHoMepHocmu 6 cmpoenuu monexyn. CTpoeHue
MOJIEKYJI IIPOCTHIX U KOOPAMHALMOHHBIX HEOPraHWYeCKUX coeuHenui. [lonusnepusie
KOMILIEKCHBIEe coeiuHeHUs. CTpoeHHUe OCHOBHBIX TUIIOB OPraHUYECKUX U
aJIeMeHTOOpraHudeckux coeanHeHui. Coequnenus BitodeHus. [lonumepst u
OHonoNUMepHI.

7. Cmpoenue koHOencuposannvix  ¢pasz. CrpykrypHas  Kiaccuduxaius
KOH/ICHCUPOBaHHBIX (as3.

WUpneansHple KpucTaiabl. KpucTamnuuyeckas pelieTka M KpUCTasIM4yecKas
CTpyKTypa. PeanbHble Kpucrtamibl. Tunel JedeKToB B pealbHbIX KpHUCTaIax.
KpucTasmibl ¢ HENOIHOW yIOpsSI0ueHHOCTHIO. JIOMeHHBIE CTPYKTYPBHI.

Cummetpus kpuctauioB. Kpucramiorpaduueckue TouedHble IpyTnbl CHMMETPHH,
TUIBI PEIIeTOK, CUHrOHMM. [lOHATHE O NPOCTPAHCTBEHHBIX TIpyNnax KpPUCTAJUIOB.
HHaekehl KpucTauiorpagpuueckux rpaHei.

ATOMHBIE, HOHHBIE, MOJIEKYJISIDHBIE M Apyrue TUllbl KpucTamioB. Llenodeunsie,
KapKacHbIE U CIIOUCTHIE CTPYKTYPHI.

CrpoeHre TBepIbIX pacTBOPOB. YTOpPsAOUYEHHBIE TBEPAbIe PACTBOPBl. AMOpP(HBIE
BemecTBa. OCOOEHHOCTH CTPOEHHUS MOJTUMEPHBIX (as.

Mertaiibpl M TOJXYNPOBOJHUKH. 30HHAs CTPYKTypa SHEPreTHYECKOro CrekTpa
kpuctaioB. [loBepxHocts @epmu. Paznuusbie Tunsl npoBoauMoctd. Konebanus B
Kpucraax. PoOHOHBI.

XKunkoctu. MruoBeHHass U kosiebaTenbHO yCpeAHEHHAsi CTPYKTypa KHUIKOCTH.
AcconaThl ¥ KJjacTepbl B JKUAKOCTAX. DIyKTyallun U KOPpessSIMOHHBbIE (DYHKIUH.
CrpykTrypa npocTbiX XKuakocteil. PactBopel HesnekTpoiauToB. CTpyKTypa BOABI U
BOJHBIX pacTBOPOB. CTPYKTypa JKHUIAKUX EKTPOJIUTOB.

MurnennoobpazoBaHue U CTPOSHUE MULIEILL.

Me3sodaszel. [lnactuuyeckue kpuctamnbl. JKuakue KpucTamiabl (HEMaTHKH,
CMEKTHUKH, XOJIECTEPUKH U JP.).

8. Ilosepxnocmob koHOeHcuposanHbix ¢haz. OCOOEHHOCTH CTPOEHUS MOBEPXHOCTH
KPHCTAJUIOB W JKHJKOCTEH, CTPYKTypa T'paHMIBl pasjiesia KOHJIEHCHPOBaHHBIX (a3.
Mosekybl ¥ KTacTepbl Ha oBepXHOCTH. CTpyKTypa aZicOpOLMOHHBIX CIIOEB.
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II. XwumudYeckasi TepMOAHHAMHKA

OcHogHblEe NOHAMUA U 3AKOHbI mepmot)uuamuxu

1. OCHOBHBIE MOHATHS TEPMOJMHAMUKH: W30JUPOBAHHBIE U OTKPBITHIE CUCTEMBI,
paBHOBECHBbIE M HEpPaBHOBECHBbIE CHUCTEMBI, TEPMOJMHAMHYECKHE I[epeMeHHbIE,
TeMIlepaTypa, WHTEHCHUBHBIE M OKCTCHCHBHBIC IE€peMEHHbIe. Y paBHEHHUSI COCTOSHHSI.
Teopema 0 cOOTBETCTBEHHBIX COCTOSIHUSIX. BUpHalibHble ypaBHEHUSI COCTOSIHUSL.

2. Ilepesviti 3akon mepmoounamuxu. Termora, pabora, BHYTpEHHss SHEprusi,
IHTAJIBIIUSA, TEIUI0eMKOCTh. 3akoH I'ecca. CranjapTHble COCTOSIHMSI M CTaHJApPTHBIE
TEIUIOTBI XMMHUYECKUX peakuuil. 3aBUCUMOCTh TeIuioBoro 3¢ddexra peakuum oT
Temrneparypel. @opmyna Kupxrogdga. Tabnuibl craHAapTHBIX TepMOJUHAMUYECKHUX
BEJIMYMH M MX MCIOJIb30BAaHUE B TEPMOJAMHAMUYECKUX pacyerax.

3. Bmopoii 3akon mepmoounamuxu. IHTPONHS U €€ U3MEeHeHHUs] B 0OpaTUMBIX |
HeoOpaTuMbIX mpoueccax. Teopema Kapno — Kiaysuyca. PasznuuHble 1IKassl
TeMIIeparyp.

dynnameHTanbHble ypaBHeHus: [ n60ca. Xapakrepucruueckue GpyHKIUK. DHEPrUs
['u66ca, sHeprusi [‘enbmronbua. YpaBHeHus Makcseia. YCJIOBUSL pPaBHOBECHS H
KPUTEPUU CaMOTIPOU3BOIBLHOTO MPOTEKAHUS ITPOLIECCOB.

VYpaBuenne ['u66ca — ['enbmronsua. Pabora U Tenora XMMUYECKOro Iporecca.
XUMHUYECKUE TOTEHLUAIBI.

4. Xumuueckoe pasHogecue. 3aKOH JEUCTBYIOIIMX Macc. Pa3nuuHbie BUIbI
KOHCTAaHT paBHOBeCHsI U CBsI3b Mexnay HumH. M3orepma Baunt-I'odda. YpaBrHeHuUs
1300apsl ¥ U30XOPhl XUMUYECKOM peakiuu. PacueTsl KOHCTAHT paBHOBECUS XUMHUYECKUX
peakumMii C MCIOoJIb30BaHWEM TaOIul] CTAHJAPTHBIX 3HAUYEHWW TEPMOJMHAMUYECKUX
¢bynxuuid. IlpuBenennas osHeprus [ubbca u e€ wucnonb3oBaHuWe JUIS pacueToB
XMMHYECKHX paBHOBecHi. PaBHoBecue B nose BHeUIHUX cuil. [losHble moTeHmans.

Inemenmol CMamMUCMU4ecKoit mepmoOUHaMuKu

5. MuUKpo- M MaKpOCOCTOSIHMSI XUMHU4YecKuX cucreM. Pazoseie I- u p-
MpOCTpaHCTBA. Dproaudeckas runoresa. TepmoauHaMuyeckas BEpPOSITHOCTD U €€ CBA3b C
sHTponuei. Pacnpenenenue Makcseiuia — bonbimana.

CraTHCTHYECKHE CpelHHMe 3HAyeHHUs MaKpPOCKOMUYECKHX BeIUYMH. AHcaMOu
I'n66ca. MukpokaHOHMYECKO€ M KaHOHMYecKoe pacnpeneneHus. Pacder umucna
COCTOSIHMM B KBa3UKJIACCHYECKOM MPUOIMIKEHUH.

Kanonuueckas ¢ynkuus pacrnpenenenuss ['m66ca. Cymma 1mo COCTOSHHSAM Kak
cTaTHCTHYecKass xapakrtepucrhyeckas ¢yHKuus. CraTHCTHYeCKHEe BBIPAXKEHHUS s
OCHOBHBIX TEpPMOIMHAMUYECKUX (yHKUMH. MonekyisipHas CyMMa IO COCTOSIHUSIM M
CyMMa IO COCTOSIHHSIM Makpockonuueckoi cucremsl. [loctynarensHas, BpaiarenbHas,
SJIEKTpOHHAsE M KoJjebaTenbHas CyMMbl MO cocTOsHUSM. CTaTUCTHYECKUH pacyeT
srTponuu. [loctynar [1nanka u abcomntoTHast SHTPOIMUSL.

[Tpubnuxenune  <«KeCTKMH  poratop —  TapMOHMYECKHH  OCLMILISTOPY.
Cocrapnsifoliie BHYTpEHHEH JHEpPruu, TEIUIOEMKOCTH W HHTPOIUH, OOYCIIOBJIEHHbBIE
MOCTYTATEIbHBIM, BpallaTe/IbHBIM U KoJIeDaTeIbHBIM JABH)KEHUEM.

PacyeT KOHCTaHT paBHOBECHS] XUMHUECKHX peakKiiii B UJlealIbHbIX ra3ax MeTOIOM
CTATUCTHYECKOH TepMoauHaMUKH. CTaTucTHYECKas TEPMOJUHAMUKA PEAIbHBIX CHCTEM.



[ToreHumansl MEXMOJIEKYISPHOrO B3aMMOJEHCTBUS M KOH(HUIYpALMOHHBIH HMHTErpa
JUISI peajibHOTO rasa.

Pacripenenenuss bose — OiHiteiina u ®epmu — Jlupaka. BelpoxkaeHHbIH
WeanbHbIA ra3. DJeKTPoHbl B MeTamiaX. YposeHb MDepmu. CraTucTHYecKas Teopwus
OWHINTeHHa  WAealbHOro  Kpucrauia, Teopust JleGas. Toueunsie  nedexTsi
KPUCTAJIIMYECKUX pelleToK. PaBHOBecHble W HepaBHOBeCHbIe JedekThl. BoruncieHue
CYMM [0 COCTOSHHUSM JUISi KPHCTAJIOB C Pa3iUYHBIMU TOYEYHBIMHU Jie(eKTaMH.
Hecrexuomerpuueckue CoOeJUHEHUS U UX TEPMOIMHAMUYECKOE OIUCAHHUE.

dnemeHmbl MEePMOOUHAMUKU HEODPaAMUMbBIX RPOUECCOE

6. OcHOBHBIE TOJIOKEHMS TEPMOAMHAMUKM HEPABHOBECHBIX IPOLIECCOB.
JlokanbHoe paBHOBecue. Duykryaruu. DyHkius auccunanuu. [TOTOKM U CHIIBL
CKOpOCTh IPOU3BOACTBA SHTPONHUH. 3aBUCUMOCTb CKOPOCTH ITPOM3BOICTBA IHTPOIIUM OT
06001eHHbIX 10TOKOB U cuil. CooTHomenus B3auMHocTH Oncarepa. CranpoHapHoe
COCTOSIHME CHUCTeMBI B Teopema [Ipuroxuna.

Tepmomuddysus u e€ onucaHue B HEPaBHOBECHOH TepMOAMHAMUKE. YpaBHEHUE
YenmMena — DHCKOTO.

Pacmeopuoi. @azoevie pasnogecusn

7. Paznuunvie munvr pacmeopos. CrniocoObl BbIpa)KE€HHsSI COCTaBa PacTBOPOB.
WneanbHbie pacTBopbl, oO0lIee yCIOBHE HCAJIBHOCTH pacTBOpPOB. JlaBiieHue
HaCBIIIIEHHOIO Mapa >HJKHUX pacTBOpoOB, 3akoH Payis. HeuneanbHble pacTBOpbl M HX
cBoiicTBa. Meron aktuBHOCTel. Koo duiMeHTs aKTHBHOCTH U UX OIPEJIEJIEHUE.

CranpapTHble COCTOSIHMSI [IPH  OINPEJCICHHH XHUMHUYECKUX [OTEHIHAIOB
KOMIIOHEHT pacTBOpoB. CUMMETpHYHasi U HECUMMETPUYHAS CUCTEMBI OTCUYETA.

Konnurarusaeie cBoiicTBa pacTBopoB. M3meHenue Temreparypsl 3amep3aHus
pacTBOpoB, Kpuockomusi. 3oHHas MmiuaBka. Ocmotuueckue siBieHus. [lapiuanbHbie
MOJIbHbBIE BEJIMYMHBI, UX OMpejeseHre aias OuHapHbBIX cucteM. YpaBHenuwe ['nbbOca —
rorema.

@OyHKUMSA CMELIeHMs I WACATbHBIX W HeWJeallbHbIX pacTBOpoB. [lpexnensHo
pa3baBiieHHBIE PACTBOPBI, aT€PMAaJIbHbIE U PEryJisipHble PacTBOPBI, HX CBOMCTBA.

8. I'emepocennvie cucmemvi. T1oHSATHS KOMINOHEHTa, (a3bl, CTENEHU CBOOOIBI.
ITpaBuno ¢a3 ['mb6ca.

OnHOKOMIIOHEHTHbIE cUCTeMbl. Jluarpammbl COCTOSIHUS BOABI, cepsbl, hochopa u
yriepoza. @a3zoBble nepexojibl nepBoro poja. Ypasuenue Knaneiipona — Knaysuyca.

JIByXKOMIIOHEHTHBIE CUCTEMBI. PaznnyHble ArarpaMMel COCTOSIHUS
JIBYXKOMIIOHEHTHBIX CHCTeM. PaBHOBecHe J>XUAKOCTb — TMap B JBYXKOMIIOHEHTHBIX
cucremax. 3akoHbl ' mb6ca — Konosanosa. A3eoTporiHbie CMECH.

da30BbIe Epexoibl BTOPOro poja. YpaBHeHHs DpeHpecTa.

TpexxkomnonenTHsle cuctemsl. Tpeyronsuuk ['u66ca. Jluarpammel miaBkocTu
TPEXKOMIIOHEHTHBIX CHCTEM.

Aocopbyus u noeepxnocmubie A6,1eHUA

9. Aocopbyua. Ancopbent, ancopbar. Buzsl ancopbunu. CTpyKTypa NOBEpXHOCTH
M Tnopucrtocts ancopbenra. Jlokanu3oBaHHAs W JEJOKAJIW30BaHHAs —ancopOuus.
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MoHoMoJIeKyJIsipHass M TNOJUMOJIeKyNIsipHas ajcopOuusi. JluHamudeckuii xapakrep
a7copOLIMOHHOTO PAaBHOBECHS.

Uzorepmbl  u  u300apel  aacopbumu. YpaBHenue I'enpu. Koncranta
aJIcopOLOHHOrO paBHOBecHs. YpaBHenue Jlenrmiopa. AncopOuusi M3 pacTBOPOB.
VYpaBuenue bpynayspa — Dmera — Temiepa (bOT) nnst mommiMosekynspHoi ancopOuum.
Onpeenenue MIoOLAa1 MOBEPXHOCTH aicopOeHTa.

Xpomarorpadus, pa3nu4Hbie €€ THIIbI (ra3oBasi, )XUIAKOCTHAs, IPOTUBOTOYHAS U
Ap.).

10. [Ilosepxnocmv paszdena pas. CBoOOIHAs TOBEPXHOCTHAs OHEPIHH,
MIOBEPXHOCTHOE HaTSDKEHUE, U30bITOYHbIE TEPMOJUHAMUYECKUE GbyHKIUH
MOBEPXHOCTHOT'O Closi. Vi3MeHeHHe MOBEPXHOCTHOIO HATSKEHMsl Ha IPAHULE KUKOCTh
— map B 3aBUCHUMOCTH OT TeMmIiepaTypbl. CBs3b CBOOOJHOW MMOBEPXHOCTHOM IHEPruu ¢
teriotor cyonumauuu (mpaBuio Credana), MoayneM yIpPYyrocTH U JpyTUMHU
CBOMCTBaMU BeIIECTBA.

Dddexr Pebunpepa: u3MeHEHHE NPOYHOCTH M IIJJACTUYHOCTH TBEPIBIX TeJl
BCJIEJICTBAE CHU)KEHMS UX MOBEPXHOCTHOMN 3HEPIUu.

Kanumuispasle sBleHUs. 3aBUCHOCTh JaBJIeHUsl Mapa OT KPUBU3HBI ITOBEPXHOCTH
xuakocTd. KanwuisipHass KOHIEeHcauus. 3aBUCHUMOCTh PACTBOPMMOCTH OT KpPUBH3HBI
MIOBEPXHOCTH pacTBOpsitouxcs yacTull (3akoH ['u66ca — OcrBanbaa — @pennanmxa).

Diekmpoxumuyeckue nPoUeccsl

11. PactBopbl 3iekTponuToB. MOH-1MNIONBHOE B3aUMOJIENCTBUE, KaK OCHOBHOM
NpoLECC, ONpeeNsIOUil yCTOMYMBOCTE PacTBOpoB 3eKTponuToB. KoaddummenTs:
aKTMBHOCTHM B pacTBOpax 3JeKTpoiuToB. CpeHsis akTHBHOCTb U CpeIHui Kod(duiment
AKTUBHOCTH, MX CBSI3b C AaKTHBHOCTBIO OTJEIbHBIX HOHOB. (OCHOBHBIE MOJIOXKEHUS
teopuu Jlebas — Xrokkens. [Toreniuan noHHOH atMochepsl.

VcioBus 3JIEKTPOXMMHUYECKOTO paBHOBECHS Ha TrpaHulle pasfena (a3 u B
SJIEKTPOXUMHUYECKOM  1end.  TepMoAMHAMUKA  TrajbBaHMYECKOIO  3JIEMEHTA.
DNeKTPOABMKYIIAs Cuiia, € BhIpakeHue yepes sHepruto ['mbbca peakiuu B 31eMeEHTe.
Vpasuenust Hepucra u ['n66ca — I'enbMronbla uis paBHOBECHOM 3JIEKTPOXMMHUYECKOM
uenu. [Torstue snexkrpogHoro norenuuana. Onpenenenue Kod3(QQUIEEHTOB aKTUBHOCTH
Ha ocHoBe u3MepeHuit DJIC ranbBaHMYECKOrO JIeMEHTA.

DJIeKTPONIPOBOTHOCTh PACTBOPOB 3JIEKTPOJIMTOB; YyJAeIbHAas W SKBHUBaJCHTHAs
9JIEKTPONPOBOAHOCTE. YMcna mepeHoca, MOJBMKHOCTE MOHOB M 3akoH Kombpaymia.
DnekTpodopeTHUecKuii 1 perakcauoHHble 3P HEKTHI.

III. KunHeTHka XHMHYECKHX peakuHi

Xumuueckana Kunemuxa

1. OcHosHvie nonamus xumuueckou xkunemuxu. [IpocTeie M ClOXHBIE peakUuH,
MOJIEKYJISIPHOCT M CKOPOCTh MNpOCTO# peakuuu. OCHOBHOM IOCTYJIAT XUMHUYECKOH
kuHeTukd. CrnocoObl ompejeneHuss cKopocTH peakuuu. KuHeTudyeckue KpuBbIE.
Kuneruyeckre ypaBHeHus. KoHcTaHTa CKOpOCTM W MOpANOK peakuuu. Peakuuun
IIepeMEHHOTr0 MOpsi /KA.



2. @Denomenonozuyeckas KuHemuka CIOXHBIX XMMUYECKHX peakuuid. [Tpuniun
HEe3aBUCUMOCTH JJIEMEHTApHBIX cTaaui. KuHeTuueckue ypaBHeHUS Il 0OpaTUMBIX,
napajjiesbHbIX M I0C/eoBaTenbHbIX peakiuii. KBazucranuonapHoe npubimkeHue.
Meron bopenmreiina — TémkuHa. KuHeTMka TrOMOIEHHBIX KATaJUTHYECKHX M
(epMeHTaTUBHBIX peakiyuid. Y paBHeHne Muxasnuca — MeHTeH.

Ilenupie peakuuu. KuHeTvka Hepa3BETBICHHBIX W Pa3BETBICHHBIX IEMHBIX
peakuuii. Kunernueckue ocoOEHHOCTH pa3BeTBIICHHbIX LIEMHBIX peakiuid. IIpenenbubie
SIBJICHUS B PAa3BETBICHHBIX LEMHBIX peakuusx. [lomyocTpoB BocriaMeHeHHUs, MMEPHO/L
MHAYKIMHU. TerioBoii B3pbIB.

Peakuuu B noroke. Peakiuu uaeanbHOrO BBHITECHEHUS U UICATBHOTO CMEIIECHHUS.
KonebarenbHble peakiy.

3. Maxpoxkunemuka. Ponb nuddy3uM B KUHETHKE TeTEPOreHHBIX peaKiMid.
KuHeTHKa reTeporeHHbIX KaTalUTHUYECKUX peakuuil. Pa3nudyHbie peXXHUMBI MPOTEKAHUS
peakiuil (KuMHeTHYecKas M BHEIIHsIS KUHeTu4eckass o0yiacTv, 00JacTd BHEUIHEH U
BHyTpeHHel quddy3un).

4. 3aBUCHMOCTbH CKOPOCTH peaklMH OT TeMIlepaTypbl. YpaBHeHHE AppeHuyca.
DHeprusi akTUBaLlMU U CIIOcOObI €€ onpeaeneHus.

5. Onemenmapuvie akmor xumuyeckux peaxyuii i GU3NUECKUH CMBIC] 3HEPrHH
akTMBanuu. TepMHUUYecKM M HeTepMUYecKHe IyTH aKTUBalUMU MoJekyia. OOmeH
sHepruel (rocrynarelbHOM, BpallaTelbHOW M KosiebaTelbHOW) TPH CTOJKHOBEHHSIX
MoJieKyJ. Bpems penakcaiiuu B MOJIEKYJISIPHBIX CHCTEMaXx.

Teopusi akTUBHBIX CTOJKHOBEeHMH. CeueHue XUMHUYECKHUX peakiuii. Dopmyia
Tpaytuna — Jlstouca. Pacuer npeadKCrioHEHIMAIbHOIO MHOXHUTENS 110 MOJIEKYJISIPHBIM
noctosiHHbIM. CTepuueckuii pakTop.

Teopusi nepexoHOro COCTOSHHUS (aKTUBHpPOBAaHHOIO KoMmIuiekca). IToBepXxHOCTh
noreHuuansHo sHepruu. Ilyte u xoopaunara peakuuu. CTaTUCTHYECKHH pacuer
KOHCTaHTBI CKOPOCTH. DHEPrusi U SHTPOIHS aKTHBaHH. Vcronb30BaHNe MOJIEKYIIPHBIX
MOCTOSIHHBIX MIPU pacyeTe KOHCTAHTHI CKOPOCTH.

6. Paznuunvie munvl xumuueckux peaxkyuii. MOHOMOJIEKYISIPHBIE peaKI[iy B ra3ax,

cxemMa Jlungemana — XpuctuadceHa. Teopus PPKM. bumonexkynspueie #u
TPUMOJIEKYJISIPDHBIE PEAKLUMK, 3aBUCUMOCTH IPEIIKCIIOHEHIIMAIBbHOIO MHOXHUTENS OT
TeMIIepaTypB:l.

Peaxiuu B pactBopax, BIMSIHUE PACTBOPUTENS W 3apsjia pearupyrolux YacTHIL.
Knerounsiit a3¢pdext u conppatanusi.

DOTOXUMHUYECKHE W  paJIMALIMOHHOXUMMUYECKHE peaklUMu. JieMeHTapHbIe
(hOTOXUMHUYECKHE TPOLeCChl. DKCUMEpbl M SKCHUILIEKChl. M3MeHeHue (GU3MYECKUX U
XUMHYECKUX CBOWCTB MOJIEKYJ IPU AJIEKTPOHHOM BO30YxAeHHU. KBAaHTOBBIN BBIXOJI.
3akon Dinmrerina — [rapka.

7. DnexTpoxuMuYeckue peakuuu. J|BoiHON 3nekTpuueckuit cioi. MojaenbHbie
MpEeCTABJIEHUS O CTPYKType ABOMHOTrO 3jekTpruyeckoro cios. Teopus ['yun — Yanmena —
I'pama.

DNeKTpoKaIUUISIpHbIE SIBJICHUS, ypaBHeHUe JIunnmana.

Ckopocte M cTaauu D3IeKTpoaHoro mporecca. [lonspusauus 3neKTPOIOB.
[Tonsporpaduss. Tok oOMeHa W TmepeHANpsDKEHHE. 3aBUCHMOCTH CKOPOCTH CTaJHH
paspsiia OT CTPOEHUs IBOUHOTO CIIOS.



XUMHUYeCKHe HCTOUYHUKHU TOKA, UX BHJIBI. DIIEKTPOXUMHYECKas KOppo3us. MeTompl
3alUThl OT KOPPO3HH.

Kamanuz

8. Knaccugpuxkayus xamanumuveckux peaxyuil W KaTauu3aTopoB. Teopwus
MPOMEXYTOYHBIX COeIHHEHHUH B KaTanu3e, IPUHIUIT SHEPreTHYECKOr0 COOTBETCTBHS.

9. I'omocennori kamanuz. KucioTHo-ocHOBHOM KkaTanu3. KuHeTwka u mMexaHusm
peakuuid crnenupUIecKkoro KUCIOTHOro kartaiusza. DyHKUMHM KUCIOTHOCTH [ammera.
Kunernka 1 Mexanusm peakiuii oOLIEero KUCIOTHOrO Karanusa. Y paBHenue bpéncrena.
KoppensuvonHuble ypaBHEHHMs JUIsl OSHEPrUd aKTHBAlMM W TEIUIOT PeaKIHiA..
Crneuuduueckuit ¥ obmuil ocHoBHON Karanu3. HykneodunbHbIN U 31eKTPOGUIBHBIN
KaTajus.

Katanu3 MeTaJuIOKOMIUIEKCHBIMH ~ COeJAMHEHHMsIMU. ['OMOreHHble  peakLuu
TMIPUPOBAHUS, UX KUHETHKA U MEXAHU3MBI.

10. @epmenmamuenviii kamanuz. AICOPOLIMOHHBIE U KATAIUTUYECKHE LEHTPHI
(epMeHTOB. AKTHUBHOCTH U cyOCTpaTHas CeleKTHBHOCTH (epmeHToB. KodepmeHTsI.
MexaHu3mbl pepMEHTATUBHOIO KaTaju3a.

11.  I'emepocennviti kamanuz. OnpepneneHue  CKOPOCTH  IeTEPOreHHOM
KaTaIUTHYEeCKOW peakuuH. YJIenbHas W aroMHas akTUBHOCThb. CeeKTHBHOCTH
KaTaau3aTopoB. Posb afcopOumu B KMHETHKE IeTEPOreHHBIX KaTaIUTUYECKUX PEeaKIIMid.
HeoHOpoIHOCTE MOBEPXHOCTH KaTalu3aTOPOB, HAHECEHHBbIe KaTallUu3aTOpPbl. DHEPrus
AKTHUBALIMH FETEPOTeHHbBIX KATATUTHYECKUX PeaKIuii.

CoBpemeHHbIe TeOpUH (YHKIIMOHUPOBAHUS TeTEPOTeHHBIX KaTaIM3aTOPOB.

OcHOBHBIE POMBILUICHHBIE KATAIMTHYECKHE TPOIECCHI.

Jlurepatypa
(moJty>)KMpHBIM 1IPpU(PTOM BbIJETIEHA OCHOBHAS JIUTEpaTypa)

Paszoen I.

Buakos JI. B., lleatun 0. A. ®uinyeckue MeToabl HCCJIEI0BAHUS B XHMHH.
M.: U3n-Bo MI'Y. Y. 1. 1987. Y. 2. 1989.

Muukun B. U., Cumkun b. 51., Munsies P. M. Teopusi crpoenusi MoJieky.i.
PocroB-/lon: ®ennkc. 1997.

Crenanos H. ®. KpaHTOBasi MexaHHKa W KBaHTOBasi xumusa. M.: Mup,
Usa-Bo MI'Y. 2001.

®aappu P. KBanroBasi xumus. M.: Mup. 1985.

beilinep P. Atomel B Monekynax. M.: Mup. 2001

[{upenscon B. I'., 3opkuii II. M. Pacnpenenenue 3A€KTPOHHOH TUIOTHOCTH B
KpUCTallJlaX OpPraHuvYecKux coejMHeHui. Mtoru Hayku u texHuku. Kpucraminoxumus.
M.: BUHUTUN. 1986.

Munkun B. U., Cumkun b. f., Munses P. M. KBantoBasi XuMusi OpraHu4eCcKux
coequHeHni. Mexanu3Mbl peakidid. M.: Xumus. 1986.

Pazoen I1I.

[Monaropak O. M. Tepmoaunamuka B ¢usnueckod xumuu M.: Boicmasn
mxonaa. 1991



9

Ipuroxun U., Kongenyaun /I. CoBpemennasi repmoaunamuka. OT TenjioBbix
JABHTaTesIeH 10 JMCCHNATHBHBIX ¢TPYKTYp. M.: Mup. 2002

CmupnoBa H. A. MeToabl cTaTHCTHYECKOH TePMOAHHAMHKH B (PH3HYECKOI
xumuu. M.: Beicinas mkona. 1982,

AreeB E. Il. HepaBHoBecHass TepMoaMHAMHMKa B BONpPOCax M OTBeTax. M.:
Xumuyeckuii -t MI'Y. 1999.
Anamcon A. ®uznyeckasi XuMusi noBepxHocTei. M.: Mup. 1979.

Jamackun b. b., [lerpuii O. A., [lupnuna I'. A. Dnexrpoxumus. M.: Xumus.
2001. 624 c.

Hanuansc @. Onbeptu P. ®usnueckast xumus. M.: Mup. 1978.

Hypos B. A., Arees E. Il Tepmogunamuueckass Teopusi pacTBOPOB
HeanekTpoautoB. M.: U3n-so MI'Y. 1987.

Xaaze P. Tepmoaunamuka HeoOpaTtuMsbIX mpoueccoB M.: Mup. 1967.
OtkuHe H. ®usuueckas xumus. T. 1 u 2. M.: Mup. 1980. (B 2002 r. Beliiger
HOBOE U3JjaHHe JIaHHOTO yyeOHUKa B 3-X TOMaXx)

Pasoen III.

Mamackun b. b., [lerpnii O. A. BBegenune B 21eKTPOXHMHYECKYI0 KHHETHKY.
M.: Beicmias mxoga. 1983.

Henuncos E. T., Capkucos O. M., Jluxtenwreitn I'. U. Xumuueckas
kuHeTHka. M.: Xumus. 2000.

Imanysas H. M., Knoppe A. I Kype xumuueckoit kuneruku. M.: Bpicmas
mkoJia. 1984.

ITanuenkoB I'. M., Jlebenes B. Il. XuMmuueckas kuHeTHKa U Katainus. M.: Xummus.

1985.



