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BBenenue

B ocHOBy Hacrosend ImporpamMMBbl IOJIOKEHBI CIEAYIONIUE IUCUUIIIHHEL
ydeHHe O CTPOEHHH BEINECTBa, XHMMHUYECKass TEePMOAMHAMHKA, TeOpHSs
TIOBEPXHOCTHEIX SIBJICHHMH, y4eHHE 00 3JIEKTPOXMMHUYECKHX IPOIeccax, TEOpHs
KHHETHKH XMMHYECKUX peaKklMi U yuyeHue o-karanuse. [Iporpamma paspaborana
OKCIIEPTHHIM COBETOM BrICIIEH aTTeCTallMOHHOW KOMHCCHH MO XUMHH (110
HEOPraHU4YEeCKOM XMMHUM) NpU ydyactuu MHctutyra dusmueckoir xumuu PAH u

MOoCKOBCKOro rocy1apCTBEHHOI0 yHUBepcUTeTa M. M. B. JIomoHOCOBa.

L Crtpoenne BeulecTBa

1. Ocnosvr knaccuueckoii meopuu xumuueckozo cmpoenus. OCHOBHBIE
TIOJIOKEHHS  KJIACCMYECKOM TEOPHH XHMHYECKOro cTpoeHus. CTpyKTypHas
popmyna u rpad monexynsl. HMzomepus. Koudopmaumm wmonexyn. Caszp
CTPOEHHS U CBOICTB MOJIEKYIL.

2. Qusuueckue OCHOBbL YueHus O cmpoeHuu monekyr Mexanndeckas
Mozens  MoJieKynbl. IloTeHuuansl mapHBIX — B3aMMOJeHCTBHHA.  MeTosl
MOJIEKYJISIPHOM MEXaHMKU U MOJIEKYJISpHOM NUHAMUKU IPU aHAIIU3e CTPOEHHS
MOJIEKY L.

OOmue NpUHIMOBI KBAHTOBO-MEXaHHYECKOTO OIMUCAHMS MOJIEKYISIPHBIX
cucrteM. CrauuonapHoe ypaBHeHue llIpénunrepa st cBOGOJHON MOJNEKYJIEL.
AnvabaTtuueckoe npubIMKeHre. DNEKTPOHHOE BOJTHOBOE YpaBHEHME.

[ToTeHUHMANBHBIE KPUBBIE W IOBEPXHOCTU IOTEHUIHATbHON SHeprum. Mx
ob1as CTpyKTypa ¥ pasjd4Hble THIB. PaBHOBeCHBIE KOH(HMIYpalUM MONEKYI.
CrpyktypHas nzomepus. OnTHu4ecKue H30MepHI.

Konebanuss monekyn. HopmanbHble KoneGaHHs, aMIUIMTYAbl M 4YacTOTHI
KoneOaHUM, YaCTOTBI OCHOBHBIX KolebaTenbHBIX mepexoqoB. KomeGaHus c
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Bpamenne Monekyn. Pa3nuuHble TUIBI  MOJIEKYJSIPHBIX — BOJIYKOB.
BpamaTensHble ypOBHU HEPIUH.

DIEKTPOHHOE  CTpOeHHe aToMOB U MoJekyl. OIHO3JIEKTPOHHOE
npubnuKeHre. ATOMHbIE W MOJEKYJsIpHble  OpOMTanmu.  ODJIEKTPOHHBIC
KoH(urypauu U TepMbl aroMoB. IIpaBuno Xynpna. DJeKTpOHHAs IUIOTHOCTb.
PacnipesieieHHe  9NEKTPOHHOW  IUIOTHOCTM B JIByXaTOMHBIX — MOJIEKYJax.
Koppensuuonnsie opOutansHble auarpamMmsl. Teopema Kynmanca. Ilpenesst
IIPUMEHUMOCTH OJIHO3JIEKTPOHHOTO NPUOIMKEHHUS.

WHTepnperanus CTPOEHHsS MOJEKYNI Ha OCHOBE OpOUTAIBbHBIX MOAENEH W
HCCIeIOBAaHUs — pacrpesieleH|s] 3JeKTPOHHOM IUIOTHOCTH. Jlokanu3oBaHHbBIe
MoJIeKyJIsspHbIe opouTtanu. ['ubpuauzanus.

DJeKTpOHHAs KOppensuus B aToMax M MoieKynaxX. E€ mposBicHus B
CBOMCTBAX MOJIEKYJ. MeToa KOH(GUTYPaLlMOHHOIO B3aUMOEHCTBHSI.

[IpeacraBieHnst O 3apsaax Ha aroMax M MOpsAKax cBssed. Pasznuunble
METOABI BBIIEIEHHs aTOMOB B Mousekynax. Koppensuuu OeCKpUIITOPOB
SJIEKTPOHHOTO CTPOEHHWS ¥ CBOHCTB MoJjeKyl. MHIekcel peakInoHHOH
crocoOHocTH. Teopusi rpaHUYHBIX OpOUTAIIEH.

3. Cummempus monexyisaprvix cucmem. TodeuHsle T'pyNNbl CUMMETPHH
Mosiekyn. [loHsiTHe O mpencTaBIeHHUSX TPYNN U XapaKTepax IpPeACTaBICHHM.
OOmiyie CBOWCTBa CHMMETPUM BOJIHOBBIX (QYHKUMA M  TOTEHIHAIBHBIX
MoBepXHOCTEH MoJteKyn. Kimaccudukanus KBaHTOBBIX COCTOSHMK aTOMOB U

MOJIEKYJT 110 cuMMeTpud. CHMMETpHUsSI aTOMHBIX M MOJISKYJISPHBIX OopOuTasel, o-

¥ T-0pOUTATH. T-DIEKTPOHHOE TPUOIMKEHHE.

BiusiHie CUMMETPUH paBHOBECHOW KOH(UIypallMM sJep Ha CBOWCTBa
MOJIEKYJl M HX JIWHaMHueckoe moBegeHue. OpOHTalbHBIE KOPPEISALHOHHbBIE
nuarpamMbl. CoXpaHeHHe OpOUTATBbHON CUMMETPUU IIPYU XUMUYECKUX PEaKUsX.

4. Dnexmpuueckue u MmacHummuvie ceolicmea. JIMIONbHBIA MOMEHT H
HOJISIPU3YEMOCTh MOJIeKYJl. MarHUTHBIA MOMEHT ¥ MarHuTHasi BOCIIPHUMYHBOCTD.
Dddexrte lrapka 1 3eemada. MarHUTHO-pe30HAHCHBIE METOMBI MCCIIEIOBaHUS

CTPOCHHS MOJIEKYJl. XMMUYECKUHN CIIBHT.
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OnTtHueckue CHEKTpbl MOJIEKYJ. BeposTHOCTM mepexoaoB W IpaBHIA
0TOOpa NMpH Nepexoaax MeXAy pa3IuIHbIMH KBaHTOBBIMU COCTOSIHUSIMHM MOJIEKYIL.
CBs3b CIEKTPOB MOJEKyJl C HX cTpoeHueM. OmnpeneieHHe CTPYKTYPHBIX
XapaKTePUCTUK MOJIEKYJ U3 CIIEKTPOCKOIIMYECKHUX JaHHBIX.

5. Meoswcmonexynapueie  83aumoodeticmsus. (OCHOBHBIE COCTABJISIOLIUE
MEXMOJIEKYJISIPHBIX B3auMoJedcTBU. MonekynspHble KOMIUIeKChl. Bau-mep-
BaalbCoOBbl MoJIeKynbl. Knacrepel atromMoB u Mojekyn. BomopomgHas cBs3b.
CynepMoieKyJbl U CYyNpaMoOJIEKyISIpHAs XHUMHSL.

6. OcHogHble pe3ynomamsl U 3aKOHOMEPHOCMU 8 CIMPOEHUU MOJEK)IL.
CtpoeHue MoJeKyJ MPOCThIX U KOOPAUHALMOHHBIX HEOPTaHUYECKUX COeTMHEHHH.
[TonusinepHele KOMIUIEKCHBIE coeuHeHus. CTpoeHue OCHOBHBIX THUIIOB
OpraHUYECKUX U 3JIEMEHTOOPraHUYeCKUX coequHeHun. CoeTMHEeHUS BKIIIOUEHHS.
[Tonumepsl 1 OMOTIOTUMEDBI.

7. Cmpoenue konoencuposanuvix ¢haz. CTpyKTypHas Kiaccuukamus
KOHJIEHCUPOBAHHBIX (a3.

WneansHble kpuctamuibl. Kpucrannuyeckas pemetka M KpUCTaUIMYecKas
cTpykTypa. PeanbHble KpHucTauibl. Tumbl nedekToB B peallbHbIX KpHCTaiax.
Kpucranibl ¢ HemoJHO#M ynopsAo4YeHHOCThIO. JIOMEHHbIE CTPYKTYPHI.

Cummetpust kpuctamioB. Kpucramnorpabuueckue TOYEUHbIE TPYIIIIbI
CUMMETPHUH, TUIBl PEeLIeTOK, CHHTOHUHU. [ToHSITHE O MPOCTPAHCTBEHHBIX IpyIIax
KpHUcTauioB. THAEKCH KpucTamorpaguueckux rpaHei.

ATOMHBIE, HWOHHbBIE, MOJIEKYJSIPHbBIE W JpYrHe THIIBI KPUCTAIIIOB.
[lenmoyeuHble, KApKACHBIE U CIIOUCThIE CTPYKTYPHI.

CrpoeHre TBepIBIX pacTBOPOB. YTOpPSIOUYEHHBbIE TBEPIbIE PACTBOPHL.
AmopdHusie BemecTBa. OCOOEHHOCTH CTPOEHUS MOJTMMEPHBIX (as.

Mertannel ¥ NOJYNPOBOJHUKUA. 30HHAs CTPYKTypa SHEPreTHYeCKOro
cnexTpa KpucTtauioB. IloBepxHocTte @epmu. Paznuunble THUNBI MPOBOIUMOCTH.
Konebanus B kpucramiax. ®OHOHBI.

XKunxoctu. MrHoBeHHass u KkojeOaTenbHO YyCpenHEHHAs CTPYKTypa

XHUIOKOCTH. ACCOHI/IaTI)I U  KIacTeépbol B  JKHUAKOCTAX. q)JIYKTyaHI/II/I )51



KoppensnuoHHble  GyHKIMH. CTpyKTypa HpOCTBIX JKMIAKOCTeH. PacTBOpEI
HedsieKTpoauToB. CTPYKTypa BOIBI U BOJHBIX pacTBOpoB. CTpyKTypa MXHIKHX
3JIEKTPOJIUTOB.

Munennoo0pa3zoBaHue U CTPOCHUE MULIEIL.

Me3sodassl. [lnactuyeckne kpuctamibl. JKHUOKHe KpHCTaUIbl (HEMATHKH,
CMEKTHKH, XOJIECTEPUKH U Jp.).

8. Ilosepxnocmv KoHOeHcuposaHHvlx ¢ga3z. (OcoOEHHOCTH CTPOEHHS
MIOBEPXHOCTH KPUCTA/NIOB U KUJAKOCTEH, CTPyKTypa TpaHMLBI pasjesa
KOHJIEHCHPOBAHHBIX (a3. MoneKysnbl U KiacTepbl Ha NmoBepxHOCTH. CTpyKTypa

aZICOPOILIMOHHBIX CJIOEB.

II. Xwumuueckass TepMOJHHAMHKA

OcHogHble NOHAMUA U 3AKOHbI mepmoduuamuxu

1. OcHOBHblE MOHATHUS TEPMOJMHAMUKH: H30JIMPOBAHHBIE W OTKPBIThIE
CHUCTEMBbI, PaBHOBECHbIE W HEPABHOBECHBIE CUCTEMBI, TEPMOJIMHAMUYECKHE
IepeMeHHble, TeMmIleparypa, HWHTEHCUBHbIE M OKCTCHCHUBHBIE II€PEMEHHEIE.
VpaBHeHUsT cOocTOsSIHUS. TeopemMa 0 COOTBETCTBEHHBIX COCTOSIHMSX. BupualibHbIe
YpaBHEHUS COCTOSIHUSL.

2. Ilepeviil 3axon mepmoouramuku. TernoTa, paboTa, BHyTPEHHSs SHEPIHs,
SHTANBIHA, TEMNOEMKOCTb. 3akoH Iecca. CTaHmapTHble COCTOSHHS U
CTaHJapTHBIE TEIUIOThI XUMHUYECKUX peaKUHid. 3aBUCHMOCTh TEIJIOBOro 3G deKTa
peakuuu ot Temnepatypsl. @opmyna Kupxropda. Tabmuubl cTaHAapTHBIX
TePMOJMHAMMUYECKUX BEJIMYMH U HX MHCIIONb30BAHUE B TEPMOJUMHAMHUYECKHX
pacyeTax.

3. Bmopotui 3akon mepmoouHamuxku. DHTponuss U €€ HU3MEHEHUs B
00paTUMBIX M HeoOpaTtuMbix mpoueccax. Teopema Kapno - Kiaysuyca.

PaznuuHble WIKaibl TEMIIEPATYP.



dynnameHTanpHble ypaBHeHUs [100ca. XapakTepuctudyeckue (QyHKIIUH.
Oueprus ['ub6ca, snHeprusi ['enpMronbua. YpaBHenuss Makcsemna. YcinoBus
paBHOBECHSI U KPUTEPUU CaMOIPOU3BOJILHOTO MPOTEKAHUS IIPOLIECCOB.

VYpaBaenne ['u66ca — [enpmronpua. Pabora M Temnora XUMHUYECKOTO
nporecca. XMMUYECKHUE MOTEHLUATIBI.

4. Xumuueckoe pasHogecue. 3aKOH NEUCTBYIOIIMX Macc. Pa3nuuHble BUBI
KOHCTAHT PaBHOBECHUS U CBSA3b MeXIy HUMH. M3oTepma Baut-I'odda. YpaBHenus
n300apbl ¥ HM30XOPbl XUMHYECKOW peakluu. PacdeTbl KOHCTAaHT pPaBHOBECHUS
XUMHYECKUX peakUUd C UCIOJb30BaHMEM TaONML CTaHAApPTHBIX 3HAYEHUN
TepMoaMHamudeckux — QyHkuuil. [lpuBenennas oHeprus ['ubbca u eé
HCIOJIb30BaHWe JUIsi pacueToB XMMHUYECKMX paBHOBecHid. PaBHOBecue B 1moie

BHemHUX cull. [lonHbie IMOTCHIUAJIbI.

Dnemenmosl cmamucmuyeckol mepmoduuamuku

5. Mukpo- u MakpococTossHUSI Xxumuueckux cuctem. Daszosele [- u -
MPOCTPAHCTBA. Dproguydeckas rurnoresa. TepMoauHaMUUecKas BEPOATHOCTb U €€
CBsI3b ¢ HTponueil. Pacripenenenne MakcBenna — bosibumana.

CraTtucTuueckue CpelHUE 3HAueHUs MAKPOCKOIIMYECKUX  BEJIMYMH.
AHcambnu [ub66ca. MHMKpPOKaHOHMYECKOE U KaHOHMYECKOE pacIpelesieHuUs.
Pacyer yncna cocTosHUI B KBa3UKIACCUYECKOM NMPUOIHMIKEHUU.

Kanonuueckas gynkuus pacnpenenenus ['n66ca. CymMma mo coCTOSHUSIM
KaK CTaTUCTHYEeCKas XapakTepuctudeckast pyHkuus. CTaTUCTUYECKHE BIPAXKEHUS
IUIS OCHOBHBIX TepMOAMHAMHueckux GyHKuuiA. MonekynspHas cymma IO
COCTOSIHMSIM M CyMMa II0 COCTOSIHUSM  MAaKpOCKOIIMYECKOW  CHUCTEMBI.
[loctynaTensHasi, BpalaTelbHas, 3JEKTPOHHAs M KoJjebOareabHass CyMMbl IO
cocrosiHusIM.  Crtatuctuyeckuih pacuer oHTponuu. I[loctynatr Ilnanka wu
abCoroTHAs SHTPOIIHSL.

[Ipubnuxenue <«KECTKUH pPOTATOp — TAPMOHUYECKUH OCLHUIIISATOPY.

COCTaBJIHIOU_IHe BHyTpeHHeﬁ OHEpPIUu, TEIIOEMKOCTH 151 OHTPOIINH,



00yC/IOBIEHHbIE  IOCTYNAaTeNbHBIM,  BpallaTeIbHBIM U KoJeGaTelbHbIM
JBUKEHUEM.

Pacuer KOHCTaHT paBHOBECHS XUMHUYECKHX peaklHd B HIEANbHBIX razax
METOJOM CTaTHCTHYECKOW TepMOAUHAMHUKU. (CTaTUcTHYecKas TepMOJUHAMHKa
peanbHbpIX cucTeM. IloTeHnuManbl MEXMOJEKYJISPHOTO B3aUMOJEHCTBHS U
KOH(UIypallMOHHBII UHTETpaJ AJIs pealbHOro rasa.

Pacnpenenenuss bose — Diinmreitna u ®epmu — [lupaka. BeipoxneHHbINH
HIealbHbIi ra3. ONeKTpoHbl B MeTaax. YpoBeHb Pepmu. Cratuctuueckas
Teopus DUHINTEHHa MIealbHOro KpucTamia, Teopus Jlebas. Toueynsle nedekTsl
KPUCTAINIMYECKUX  pelleTok. PaBHOBeCHblE W HepaBHOBeCHbIe  Ie(EKTHI.
BeryrcieHne CyMM IO COCTOSIHUSIM JUISL KPUCTAUIOB C Pa3IMYHbIMU TOYEYHBIMU
nedexramu. HecrexnomeTpuyeckue COeIHHEHHS M WX TEPMOAMHAMHUYECKOE

OIIMCaHUue.

dnemenmol MepMOOUHAMUKYU HEOOPAMUMBLX RPOUECCO8

6. OCHOBHbIE TOIOKEHHUS TEPMOIMHAMUKH HEPABHOBECHBIX IPOLECCOB.
JlokanpHoe paBHOBecue. Duykryanuu. OyHKIUsS guccunanuu. [ToTOKM U CHUIIBL.
CKOpocTh  IIPOM3BOJCTBA 3HTPONHMU. 3aBUCHMOCTh CKOPOCTH IPOM3BOJACTBA
SHTPONHHU OT 0000IIEHHBIX TOTOKOB U cuil. CooTHoUIEeHHs B3auMHocTH OHcarepa.
CranmoHapHOe COCTOSIHUE CUCTEMBI U Teopema [Ipuroxuna.

Tepmonuddysns u e€ onucanue B HepPaBHOBECHOW TePMOJUHAMHUKE.

YpaBHeHue YenMeHa — DHCKOTO.

Pacmeopoi. @azoevie pasrosecusn

7. Paznuunvle muner pacmeopog. CriocoObl BhIpaKEHUS COCTaBa PacTBOPOB.

MneanbHple pacTBOpbI, 0OILEe YCIOBHE HIEAlbHOCTH pacTBOPOB. JlaBieHue

HACBIIIEHHOTO Mapa XUAKUX pacTBOPOB, 3akoH Payns. HeuneansHble pacTBOpbI U



uX cBoMcTBa. Meton aktuBHOCTeH. KoabduumeHTsl aKkTUBHOCTHM U UX
OTpeieICHHE.

CraHgapTHbBIE COCTOSHUS TIPU OMpeAeeHUH XUMHUYECKUX MMOTeHLHATIOB
KOMITOHEHT pacTBOpoB. CHMMETpUYHAsi 1 HECUMMETPUYHAsl CUCTEMBI OTCUETA.

KonnuratuBHbele  cBOWCTBa  pacTBOpoB. [I3MeHeHme  Temmeparypsl
3aMep3aHus PacTBOPOB, KPUOCKOMHUSA. 30HHAs miaBka. OCMOTHYECKHE SBICHUS.
[TapuuaneHbie MOJIbHBIE BENMYMHBI, WX OINpeeNIeHHe ANl OWHAPHBIX CHCTEM.
VpaBuenue I 'n66ca — [lrorema.

OyHKIMS CMeIIeHUus MAIi HAeaJbHBIX M HEHJeaJbHBIX pPacTBOPOB.
[IpenensHO pazbaBieHHBIE PACTBOPHI, AaTEPMAaJIbHBIE U PErYJISPHbIE PACTBOPHI, UX
CBOMCTBA.

8. I'emepocennvie cucmemoi. TIOHATHS KOMIOHEHTa, (a3bl, CTEINEHU
cBobozpl. [IpaBuno ¢a3 I'ubdoca.

OmHOKOMIIOHEHHTHBIE CHUCTEMBI. JlMarpaMMbl COCTOSIHHUS BOAbI, CEpBbI,
dochopa u yraepoma. DazoBble mepexodsl IMEPBOro poaa. YpaBHEHHE
Knaneiipona — Knay3suyca.

JIByXKOMIIOHEHTHbIE ~ CUCTeMbl. Pa3nuuHble JauUarpamMMbl  COCTOSHUS
JIBYXKOMITOHEHTHBIX CUCTeM. PaBHOBecHe XHUIKOCTh — Iap B ABYXKOMIIOHEHTHBIX
cuctemax. 3akoHbl [ n66ca — KoHoBanoBa. A3€0TpOIIHbIE CMECH.

da30BbIe MIEPEXOaBI BTOPOro pona. Y paBHeHUs DpeHdecrTa.

TpexxommnoHeHTHbIe cucTeMbl. TpeyronbHUK [ 160ca. luarpammbl

IIJIAaBKOCTH TPEXKOMIIOHEHTHBIX CUCTEM.

Adcopouus u noeepxnocmmole A61eHUA

9. Aocopbyusa. Ancopbent, aacop6ar. Bunber agcop6buuu. Crpykrypa
TIOBEPXHOCTH M MOPHUCTOCTh aacopOeHTa. Jlokanmu3oBaHHast U JeIOKAIN30BaHHAS
ancopbuus.  MoHOMoONEKyNsApHasT U MOJUMOJEKYJIsipHas  aacopOLusl.

JluHamMu4eckui XxapakTep aacopOLUOHHOTO paBHOBECHSI.



Mzotepmbl W w300apel  ancopbuuu. YpaBHenue I[enpu. Koncranra
aJICOPOLIMOHHOIO paBHOBecHs. YpaBHeHHe JleHrMiopa. AncopOuust U3 pacTBOPOB.
VYpaBuenrne bpyHnayspa — DOmera — Temnepa (BOT) anga nonuMonexymispHOH
ancopoumu. OnpeneneHue MIoMAa1 ITOBEPXHOCTH aicopOeHTa.

Xpomarorpadwus, paznuuHble e€ TuUmel  (ra3oBas, JKHIKOCTHas,
NPOTHUBOTOYHAS U Jp.).

10. Ilosepxnocms pazdena ¢az. CBoOOIHAS TMOBEPXHOCTHAS BHEPIus,
MOBEPXHOCTHOE HATsDKeHHE, W30BITOUHBlE TEepMOJMHAMHUYECKHE (QYHKLUH
TIOBEpXHOCTHOTO cJos. V3MeHeHHe MOBEpXHOCTHOIO HATSDKEHUS Ha [paHULE
KUAKOCTh — Tap B 3aBHCUMOCTH OT Temmeparypbl. CBsi3b CBOOORHOMN
MIOBEPXHOCTHOM DHEPIrUH C TerioToi cyonumanmu (nmpaswio Credana), MoayieM
YIPYTrOCTH U IPYTUMH CBOMCTBAMH BEILLIECTBA.

Dddext PeOunnepa: n3MeHeHUE TPOUYHOCTU U MJIACTUYHOCTH TBEPIBIX TEJl
BCJIEZICTBHE CHM)KEHHUS UX MOBEPXHOCTHOM SHEPIrUH.

Kanunnsipasle siBieHUs. 3aBUCHMOCTb [JaBJIEHWS Iapa OT KPHUBU3HBI
NOBepXHOCTH  kuakocTH.  KammmnspHas ~— KOHAEHcalus.  3aBUCHUMOCTh
pPacTBOPUMOCTH OT KPUBHU3HBI IMOBEPXHOCTH PACTBOPSIOLIUXCS YacCTULl (3aKOH

['u66ca — OctBanbaa — OperdHaIuXxa).

3/1el<mp0xu.uuuec1<ue npoueccol

11. PactBopnl 3nekTposuToB. HMoH-nunonbHOe B3auMOIEHCTBUE, Kak
OCHOBHOH Ipolecc, OIpelessolMi YCTOMYUBOCTh PAcTBOPOB 3JIEKTPOJIMTOB.
KosdduumeHTs akTHBHOCTH B pacTBOpax 3JEKTPonUToB. CpenHss aKTUBHOCTh U
cpenHuii K03GhdOUIIMEHT aKTUBHOCTH, UX CBS3b C aKTUBHOCTBIO OTJEJIbHBIX HOHOB.
OcnoBuple mosioxkenus: Teopun Jlebas — Xrokkens. IloteHuuan wuoHHON
aTMocdepsbl.

VcnoBus 31€KTPOXMMHUYECKOI0 PaBHOBECHS Ha TpaHHIE pazlena ga3 U B
AJIICKTPOXUMHUYECKON 1end. TepMOOWHAMHMKAa TajlbBAHUYECKOIO  JJIEMEHTA.

DNeKTpOABMXKYIIas Ccuia, eé BBIpaKeHHWe uepe3 HsHepruro [mbOca peakuun B
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sneMeHTe. YpaBHeHUs HepHcra u ['ub6ca — ['enpMmronbia s paBHOBECHOM
anekTpoxumudeckor nenu. [loHstue snexkTpogHoro noreHuuana. OnpeneneHue
KOO(QPHUIIMEHTOB aKTHBHOCTH Ha oOCHOBe wu3MepeHuil DJ[C ranbBaHMYECKOTO
3JIeMeHTA.

DeKTpPONMpPOBOAHOCTE  PacTBOPOB  DJIEKTPOJIUTOB; yaenbHas  H
SKBUBAJIEHTHAs 3JIEKTPONPOBOAHOCTh. UMcna repeHoca, NOABUKHOCTH HOHOB U

3akoH Kosbpaymia. DaeKkTpohopeTHYECK i U pelakcallMoHHbIE 3P PEeKTHI.

III. KuHeTHKa XHMHYeCKHX peaKUHiH

Xumuyeckana Kunemuka

1. OcnosHble nowsmus xumuuecko Kunemuxkuy. IIpocTble M CIIOXKHBIE
peaKIiii, MOJIEKYJISPHOCTh U CKOPOCTh MpOCTOi peakuuu. OCHOBHOHM MOCTyJat
XUMHUYeCKOW  KMHeTHKH. (CrocoObl  ompeneneHuss CKOPOCTH — peaKLUu.
Kunetndeckne kpuBble. Kunernueckue ypaBHeHus. KoHcCTaHTa CKOpOCTH M
MOPSIOK peakuuu. Peakiiuu nepeMeHHoro rnopsaka.

2. @Denomenonocuyeckas KuHemuka CIOXHBIX XUMHYECKUX peaKUUu.
[TpuHIMIT HE3aBUCUMOCTHU dJIeMeHTapHBIX cTaauil. Kunetnueckue ypaBHeHUs 1S
00paTUMBIX, MapajIeTbHBIX U MOCIeN0BaTeIbHbIX peakuuid. KBazucranuoHnapHoe
npubmmkenre. Meron bopenmreiina — Témkuna. KuHeTuka roMoreHHbIX
KaTaIUTUYECKUX U (EpMEHTATUBHBIX peakUud. YpaBHeHHe Muxasiuca —
MeHnTeH.

[lenubie peakuuu. KuHeTrka Hepa3BeTBIEHHBIX U Pa3BETBIEHHBIX LIEMTHBIX
peaxum‘z’l. Kunernueckne o0coOeHHOCTH Pa3BETBIICHHBIX LEIIHBIX peaKHHﬁ.
[IpenenvHble SBIEHUS B PAa3BETBIEHHBIX LENHbIX peakuusx. Ilomyoctpos
BOCILJIaMEHEeHHMs], TeproJ] MHAYKUMHU. TenaoBoi B3phIB.

Peakiuu B mortoke. Peakuuu uneanbHOro BBITECHEHUS U HUACAIBHOIO

cmerienusi. KonebarenbHble peakiui.
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3. Maxpoxunemuka. Ponb nupdy3un B KHHETHKE TeTEPOr€HHBIX PEaKIUH.
KuHeTnka reTeporeHHBIX KaTalUTUYECKHX peakUui. PasjindHble pexuMBbI
NPOTEKAaHUs peaKUuil (KUHEeTUYeCKas U BHEIIHAS KHHETHUYeCKas 001acTi, 061acTu
BHEIIHEN U BHyTpeHHeH Auddy3un).

4. 3aBHCHUMOCTh CKOPOCTH peEaKUMH OT TEMIIEPATyphl. YpaBHEHHE
Appenuyca. DHeprusi akTHBALMU U CIIOCOOBI €& onpe/Ie/IeHHs.

5. OnemenmapHole akmvl XumMudeckux peaxyuii W (U3AYECKUH CMBICI
DHEPrUH aKTUBALMHU. TepMHUUeCKUl U HeTepMHUYECKUE MTYyTH aKTHBALMH MOJIEKYIL.
OGmen sHeprue#f (mocTymaTelbHOI, BpamiaTelbHOM U KojebaTenbHOH) IpH
CTOJIKHOBEHHSX MOJIEKYII. Bpems penakcanuu B MOJIEKYJIIPHBIX CUCTEMAX.

Teopust axkTMBHBIX CTONKHOBeHHH. CedyeHHe XHMHYECKUX pEaKLMil.
®opmyna Tpayrna — Jlstouca. PacueT npeasKCroHEHIMAIBHOTO MHOXKHUTENS 10
MOJICKYJIIPHBIM MOCTOSHHBIM. CTepuyeckuii akrop.

Teopust  mepexoqHOro  COCTOSHUS  (aKTHBMPOBAHHOIO  KOMILIEKCA).
[loBepXHOCTh MOTEHLMANbHOH dHeprud. IlyTh W KOOpAMHATA pEaKILHH.
CratucTHyecKuii pacyeT KOHCTAaHTBI CKOPOCTH. DHEPrHsl U SHTPOIIHS aKTHBALIUH.
Mcnone30Banne MoneKyspHBIX MOCTOSIHHBIX MIPH pacyeTe KOHCTAHThI CKOPOCTH.

6. Paznuunvle muner xumuyeckux peakyuii. MOHOMOJIEKYJIAPHBIE PEAKIIMHU B
razax, cxema Jlungemana — Xpucruancena. Teopuss PPKM. BumonexynspHele U
TPUMOJIEKYJISIDHBIE PEaKLHUH, 3aBUCUMOCTb MPEeAIKCIIOHEHIIUATIEHOI0 MHOMXHTEIS
OT TeMIIepaTyphl.

Peakuuu B pacTBOpax, BIHMSHHE PAaCTBOPUTENS M 3apsiia pPearupyroLIuX
gacTull. KneTounslit ahdext u conbBaTanms.

DOTOXMMHUYECKHE U PATUANMOHHOXUMHUYECKHE peaKiuH. DlieMeHTapHEIe
(GOTOXMMHUYECKHE TTPOIECCH. DKCUMepPhI U 3KCUILIEKCHl. Mi3MeHeHne (GU3nUuecKnx
1 XUMHYECKHX CBOWCTB MOJIEKY] IIPU 3JEKTPOHHOM BO30YXaeHHH. KBaHTOBBIM
BbIXOJ. 3aKOH DiHIITeHHa — [lITapka.

7. DNeKTpOXMMHUYECKHe peakiHd. J[BOHHOM DJIEKTpUYECKHH CJIOMH.
MojenpHble NpeacTaBlAeHUsT O CTPYKTYpe MABOMHOTO 3JIEKTPUYECKOTNO CJIOS.

Teopus I'yn — Yanmena — ['pama.
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DNeKTPOKaIJUISIPHbIE SIBJIEHUS, ypaBHEeHUe JIumnmana.

CKOpOCTh M CTaauu 3JEKTPOAHOro mpouecca. [lonsipuzauus 31€KTpoIOB.
[Tonsporpadus. Tok oOMeHa U nepeHanpsHKeHUe. 3aBUCUMOCTb CKOPOCTH CTaInH
pa3psijia OT CTPOEHHUS TBOWHOTO CIIOS.

XUMHYECKHE WCTOYHUKH TOKA, HX BHIbL. JJIEKTPOXHUMHUYECKas

KOppo3usi. MeTo bl 3aLIUTHI OT KOPPO3HH.

Kamanu3s

8. Knaccugukayus kamanumuueckux peaxkyuu W KaTanusaTopos. Teopus
MPOMEXYTOYHBIX COEAMHEHMH B  KaTalu3e, NPUHLUI SHEPreTHYECKOro
COOTBETCTBHS.

9. Tomoeennwviti kamanu3. KuclioTHO-OCHOBHOM KaTanu3. KuHeTtnka u
MEXaHHM3M peakUuil crenu@puueckoro KUCIOTHOro Karanusza. DyHKUIUH
kucaoTHocTH ['ammera. KuHeTrka M MexaHW3M peakUUid OOIIero KUCJIOTHOrO
Katanu3za. YpaBHeHHe bpéHcrtema. KoppensiunoHHbIE ypaBHEHMUS [Ji1 JHEPIrUu
aKTUBAIlMH W TEIUIOT peakiuii.. Cneuuduyueckuid u oOMMIA OCHOBHOW KaTajus.
HyxneoGunbHBINA 1 31eKTPOPUIBHBINA KaTalu3.

KaTtanu3 MeTanJoKOMIUIEKCHBIMU COE€IMHEHUSIMU. [ OMOTeHHBIE peakiuu
TUAPUPOBAHUSA, UX KUHETHKA U MEXaHU3MBIL.

10. DepmenmamusHovlii kamanuz. AACOPOLUMOHHBIE W KaTalUTUYECKUE
HEHTPhl (PepMeHTOB. AKTHUBHOCTh M CyOCTpaTHasi CEJIeKTUBHOCTH (hEepMEHTOB.
Kodbepmentsl. MexaHu3Mbl pepMEHTATUBHOTO KaTalu3a.

11. I'emepocennviii xamanuz. OnpeneneHre CKOPOCTH TIeTepOreHHOU
KaTaJTUTHYECKON peakUWH. YIelbHas M aTOMHash aKTUBHOCTH. CeJIeKTUBHOCTH
Katajau3atopoB. Poib agcopOuuu B KMHETHKE TE€TEPOTEHHBIX KaTATUTHYECKUX
peakuuid. HeonHOPOIHOCTP  NOBEPXHOCTM  KaTaju3aTOpPOB, HAHECEHHbIE
KaTajau3aTopbl. JHEPrusl aKTUBAIIMKM I'eTePOTeHHbBIX KaTATUTUUYECKUX PeaKIIui.

CoBpeMeHHbIe TeopuU (PYHKIIMOHUPOBAHUS T'€TePOreHHbIX KaTalu3aTOPOB.

OcHOBHEIE IIPOMBIIIJICHHBIC KATAIUTUYECCKUE IIPOLECCHI.
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