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BBenenue

B ocHOBy HacTosIeNn nmporpaMMsl MOJOKEHBI CIEAYIOMINE TUCIUTLIHBI:
Y4EHHUE O CTPOCHHUM BEIIECTBA, XUMHUYECKass TEPMOJIMHAMUKA, TEOPHS
MOBEPXHOCTHBIX SIBJIEHUU, YUYEHUE 00 IJICKTPOXUMHUYECKUX MPOIECCax, TEOPHs
KUHETHUKH XMMHWYECKUX PEAKLMN M YUYEHHE O Karainuse. B oCHOBY Hacrosuen
nporpamMmbl  noJjioxkeHa [Iporpamma, paspaboTaHHasi JKCIEPTHBIM COBETOM
Briciiell arTecTallmOHHON KOMUCCHUU MO XUMHH (110 HEOPTraHMUYECKON XUMUM)
npu ydactuu HHcTuUTyTa Qusnueckort xumuu PAH u  MockoBckoro

rocyaapcTseHHoro ynusepcurera um. M. B. JlIomoHocoBa.

L. CTtpoeHnne BemnecTBa

1. Ocnoswr knaccuueckou meopuu xumudecko2o cmpoerus. OCHOBHbBIE
NOJIOKEHUSI KJIACCUYECKOW TEOpPUM XHUMHYECKOro crpoeHus. CTpyKTypHas
dbopmyna u rpad Monekynel. M3omepus. Kondopmaruu monexkyn. Cas3b
CTPOEHHUS U CBOMCTB MOJIEKYJI.

2. Qu3uyeckue OCHOB8bl YUEHUS O CMPOeHUU Mojekyl. MexaHuyeckas
MOJeNIb  MOJIEKyJbl. [loTeHuuanbl MapHBIX  B3aUMOJECUCTBUU. MeTonbl
MOJIEKYJISIPHOM MEXaHUKH U MOJIEKYJIIPHOM JTUHAMHUKH MPHU aHAIU3€ CTPOCHHUS
MOJIEKYI.

OO01mue TPUHIMITBI KBAHTOBO-MEXaHUYECKOTO OIMUCAHUS MOJICKYJISIPHBIX
cucteM. CranuonapHoe ypaBHenue lpéaunrepa st cBOOOJIHON MOJEKYJIBI.
Anmnabatndyeckoe MpuOIMmKeHne. IEKTPOHHOE BOIHOBOE YPABHEHHE.

[ToreHumanbHple KPUBBIE M MMOBEPXHOCTH ITOTEHIMAIBHOW 3HEpruu. Mx
oO11asi CTpyKTypa U pasiinyHble TUIbl. PaBHOBECHBIE KOH(MUTYpalUd MOJIEKY.

CrpykrypHas uzomepus. ONTHYECKUE H30MEPBI.



KonebGanus monexyn. Hopmanbhble koneOaHusl, aMILTUTY/bl U YaCTOTHI
KoJie0aHUM, 4YacTOThl OCHOBHBIX KoJieOaTeNbHbIX MepexoaoB. Konebanus c
OOJIBITION aMITTUTYIOH.

Bpamenne Monekyn. Pa3nuuHble THUIBI  MOJIEKYJISIPHBIX — BOJYKOB.
Bpamarenbabie ypOBHU SHEPIUH.

DJEKTPOHHOE CTPOEHHE aTOMOB M  MOJEKyl. OIHO3JIEKTPOHHOE
npuOauxKeHue. ATOMHBIE UM MOJEKYJSIpHble OpOUTaIM. JIEKTPOHHBIE
KOH(purypauuu u tepmbl aToMoB. [IpaBuno XyHzaa. DJIeKTpOHHAs IJIOTHOCTb.
Pacnipenenienne 3MEKTPOHHOM IUIOTHOCTHM B JBYXaTOMHBIX  MOJIEKYJIaX.
Koppensuuonnsie opOutanbubie auarpammbl. Teopema Kymnmanca. Ilpenesnbr
MPUMEHUMOCTH OJJHORJIEKTPOHHOTO IPUOIMKEHUS.

WNuTtepnperainusi CTpOCHHS MOJIEKYJI Ha OCHOBE OPOUTAIBHBIX MOJIENIECH U
WCCIICIOBAHMS PACIHPENEIEHUSI JJIEKTPOHHOU IIOTHOCTH. JloKanm3oBaHHBIE
MOJIEKYJIIpHBbIE opouTanu. [ ubpuanszanus.

DJIEKTPOHHAsT KOppeJsiusl B aroMax U MoJieKysiax. E€ mposiBiaeHus B
CBOMCTBax MoJIeKyJl. MeTo KOH(UTypallMOHHOTO B3aUMOIEHCTBHSL.

[IpencraBienus o 3apsAnax Ha aToMax M HOpsAAKax cBs3el. PaznmuuHbie
METOIbl BBIACIECHUS aTOMOB B MoJieKynax. Koppensuuu necKpunropos
JJIEKTPOHHOTO CTPOCHUSI U CBOMCTB MOJEKYJI. WHAEKCH peakuuoHHOU
crocoOHoCTH. Teopusi rpaHUYHBIX OPOUTAIICH.

3. Cummempus monexyisapHolx cucmem. TOUEUHBIE TPYIIIBI CUMMETPUH
MouiekyJl. [loHsATHE O mpeAcTaBiIeHUSAX TPYNI M XapakTepax MpPeACTaBICHUN.
OOmue cBOWCTBA CHUMMETPUM BOJHOBBIX (YHKUMA U MOTEHIMAIbHBIX
nmoBepxHOCTeH Monekyin. Kiaccudukanus KBaHTOBBIX COCTOSHUHA aTOMOB U
MOJIeKYJ 1o cuMMmeTpur. CUMMETpHUsi aTOMHBIX U MOJIEKYJISIPHBIX OpOuTasei,
G- U T-0pOUTaAIH. T-DJIEKTPOHHOE NPUOITMKEHHE.

BnusHue cuMMeTpuM paBHOBECHOM KOH(Urypauuu siiep Ha CBOMCTBA

MOJICKYJI U HX AIWHAMHUYCCKOC IIOBCIACHMUC. Op6I/ITaJ'IBHBI€ KOPPCIIINOHHBIC



muarpamMmbl.  CoxpaHeHue OpOUTATBbHOM CHUMMETPHUH TPU XUMHUYECKUX
peakuusX.

4. Dnexmpuyeckue u MacHumuvle ceoucmeda. JUMOIbHBIA MOMEHT U
HNOJISIPU3YEMOCTh ~ MOJIEKYJ. ~ MarHuTHbIA ~ MOMEHT U MarHuTHad
BoCcpuUUMYHMBOCTb. DPdektsl IllTtapka u 3eemana. MarHuTHO-pE30HAaHCHbIE
METO/Ibl UCCJIEIOBAHUS CTPOEHUS MOJIEKYJl. XUMUYECKUM CIIBUT.

Onrtuueckue CHEKTpbl MOJIEKYJd. BEposSTHOCTHM mepexoqoB M IpaBuiia
orOOpa Mpu TMEepexo/ax MEXKIy pa3IMYHbBIMU KBAaHTOBBIMH COCTOSIHUSIMU
MosieKyJl. CBsi3b CHEKTPOB MOJIEKyJd C uX crpoeHueM. OmpeneneHue
CTPYKTYPHBIX XapaKTEPUCTUK MOJIEKYJ U3 CIIEKTPOCKOMUYECKUX JTaHHBIX.

5. Meowcmonexynapusie 63aumooeticmeus. (OCHOBHBIE COCTABJISIONINE
MEXMOJIEKYJISIPHBIX B3aUMOJICUCTBUNA. MoJeKynsipHble KOMIUIEKCHI. BaH-nep-
BaalbCOBbI MoJieKyJbl. Kiacrepel atomMoB u Monekyn. BogopoaHnas cB3b.
CynepMoJeKyJbl U CyPaMOJIEKyJIIpHAsT XUMUSL.

6. OcHosHvie pe3yrbmamul U 3aKOHOMEPHOCMU 8 CIPOEHUU MOTEKYL.
CrpoeHue MOJIEKYJ TPOCTHIX U KOOPAUHAIIMOHHBIX HEOPTaHUYECKUX
coenuHeHui. [TonusnepHpie KOMIUIEKCHBIE coeAuHEHN. CTPOEHUE OCHOBHBIX
TUIIOB OPraHUYECKUX U DJIEMEHTOOpraHu4ecKuXx coequHeHnid. CoeuHenus
BKUTIOUeHUS. [loTuMepsl 1 GMOTIOTUMEDHI.

7. CmpoeHnue konoeHcuposanuvix paz. CTpyKTypHas KiaccUpUKaIUS
KOH/ICHCUPOBAHHBIX (ha3.

Nneanbuble kpuctaiuibl. Kpucramindeckasi pemerka 1 KpucTauindecKas
cTpykrypa. PeanbHbie kpuctamibl. Tunsl n1epeKkToB B peanbHbIX KpUCTAJIIAX.
Kpucrannel ¢ HenoaHON ynopsa04eHHOCThIO. JIOMEHHBIE CTPYKTYPHI.

Cummertpus kpuctamioB. Kpucrtamnorpaduyeckue TOUEUYHBIE TPYIIIBI
CUMMETPHUM, THUIIBI PEIIETOK, CUHTOHUHU. [loHSATHE O NPOCTPAHCTBEHHBIX
rpynmnax KpuctayioB. MHAEKCH KpucTamorpaduyecKux rpaHe.

ATOMHBIEC, HWOHHBIE, MOJIEKYJSIPHbIE M JIPyTHME€ THIBl KPHUCTAJIIOB.

I{enoueynkle, KapKACHBIE U CIIOUCTBIE CTPYKTYPBI.



Crpoenue TBEPIBIX PACTBOPOB. YIOPSIOYEHHBIE TBEPIBIE PACTBOPBI.
Amopdubie BemecTBa. OCOOEHHOCTU CTPOEHUS MOJTUMEPHBIX (a3.

MeTamibl UM TNOJYNPOBOJHUKH. 30HHAs CTPYKTypa 3SHEPreTHYECKOro
cnektpa kpucrtamioB. [ToBepxnocte @epmu. Paznuynbie TUIBI TPOBOJIMMOCTH.
Konebanus B kpuctamnax. ®oHOHBL.

Kuakoctu. MrHoBeHHass U KoyieOaTeNbHO YCpeIHEHHAs CTPYKTypa
KUAKOCTH. Accolmarsl M KjacTepbl B OKUAKOCTIX. DiaykTyanuu u
KoppersiuonHbie  QyHKuH. CTpPyKTypa MpOCTBIX JKHUIAKOCTeH. PacTtBOphI
HEANEeKTpoauToB. CTpyKTypa BOABI U BOAHBIX pacTBOPOB. CTPYKTypa XKUIAKHUX
ANEKTPOIUTOB.

Munennoo6pa3oBanue U CTPOCHUE MUIIEILI.

Me3zoda3zsl. [lnactuueckue kpuctamwibl. JKujakue Kpuctamuibl (HEMaTUKH,
CMEKTHUKH, XOJIECTEPUKHU U JIP.).

8. [Ilosepxnocme konoeHncuposanuvix @a3. OCOOCHHOCTH CTPOCHUS
MOBEPXHOCTH KPUCTAJUIOB U JKUJKOCTEH, CTPYKTypa TpaHULbl pasziena
KOHJCHCUPOBAHHBIX (Da3. Moekynbl U KiacTepbl Ha moBepxHocTU. CTpyKTypa

a,ZICOp6HI/IOHHLIX CJIOCB.

II. Xwumuuyeckass TepMOJUHAMHUKA
OcHoenble nOHAMUA U 3AKOHbL MEPMOOUHAMUKU

1. OcHOBHBIC TIOHATHUS TEPMOIAMHAMUKH: W30JUPOBAHHBIC M OTKPBITHIC
CUCTEMBI, PAaBHOBECHBIE U HEPABHOBECHBIE CHCTEMbI, TEPMOJMHAMHYECKUE
NepeMeHHbIC, TeMIIepaTypa, WHTCHCHBHBIE W DKCTCHCHUBHBIC TICPEMCHHBIC.
VYpaBuenuss coctostHus. TeopemMa O  COOTBETCTBEHHBIX  COCTOSHUSX.
BupuanbHbie ypaBHEHHs COCTOSHUS.

2. Ilepsviii 3axon mepmoounamuxu. Temnora, paboTa, BHYTPEHHSS
DHEPTHUA, SHTAIBIUS, TEIUIOEMKOCTh. 3akoH ['ecca. CtaHmapTHBIE COCTOSIHUS U
CTaHIAPTHBIE TEIJIOTHI XUMHYECKHX peaKIHuid. 3aBHCHUMOCTh TEIJIOBOTO

spdexra peakmuu 0T Temneparypbl. Popmyna Kupxrodda. Tabmurrst



CTAaHJAPTHBIX TEPMOJMHAMUYECKHX BEJIMYMH U HUX HUCIOJIb30BaHUE B
TEPMOJIMHAMUYECKUX pACUETaX.

3. Bmopou 3akon mepmoounamuku. IJHTpOnUs U €€ HU3MEHEHUS B
oOpaTuMbBIX M HeoOpatumbix Tmporeccax. Teopema Kapno — Kiaysuyca.
PaznuuHbie mIKambl TeMoepaTyp.

dyHnameHnTanbHbie ypaBHeHus ['n60ca. Xapakrepuctudeckue GyHKIIUU.
Oueprus ['mb0ca, sHeprus I'enbmronsiia. YpaBHeHus Makcsemna. Y cloBus
PaBHOBECUS U KPUTEPHUU CAMOIIPOU3BOJBHOTO MPOTEKAHUS ITPOLECCOB.

VYpaBaenue ['mb66ca — I'empMronbiia. Pabota W TemioTra XUMHYECKOTO
nporecca. XUMHAYECKUE MMOTEHIIUAIIBI.

4. Xumuyecrxoe pasnogecue. 3aKOH JAEUCTBYIOIIMX Macc. Pazmnunbie
BUJIbI KOHCTAHT pPAaBHOBECHUSI U CBsI3b MexXay HuMuU. M3orepma Baut-I'odda.
VYpaBHeHus u300apbl U M30XOpPbl XMMUYECKOW peakuuu. Pacuerbl KOHCTaHT
PaBHOBECHUS XUMHUYECKUX PEAKIUN C MCIOJIb30BAHUEM TaOIMI] CTaHIAPTHBIX
3HaYeHUN TepMoauHaMuueckux ¢yHkuuil. [IpuBenennas sueprust ['n66ca u eé
WCMOJIb30BAaHUE JJIsl PACUETOB XMMHUYECKUX paBHOBecuM. PaBHOBecue B mole

BHEIIHUX cuil. IlonHbIe IIOTCHIMAJIbI.

Inemenmovt cmamucmu4ueckoil mepmoOUHAMUKuU
5. Mukpo- u MakpococTosiHUsI XuMuueckux cucreM. Pazossie ['- u p-
MIPOCTPAHCTBA. DProjJnyvecKas rumnore3a. TepMoJuHaAMUYECKasi BEPOSITHOCTh U
e€ cBA3b C dHTponuen. Pactipenenenne Makcseiuia — bonbiimana.
Cratuctuyeckre CpeaHUE 3HAYEHUSI MAKPOCKOMHUYECKUX BEIUYHUH.
Ancambiu I'm66ca. MUKpOKaHOHMYECKOE M KAaHOHMYECKOE pacrlpeeiaeHus.
Pacuet uncna cocTosiHMIA B KBa3UKIACCUIECKOM MPUOTMKCHIH.
Kanonuueckas ¢pynkuus pacupenenenus [ m66ca. Cymma 1mo coCTOSHHSIM
KaK CTaTUCTUYecKas  xapakrtepuctuueckas (GyHkuusg. CraTUCTHYECKHUE
BBIPOKCHHS 1T OCHOBHBIX TEPMOAMHAMHUYECKUX (QYHKIUNA. MolekynspHas

CymMMa 110 COCTOAHUAM U CyYMMa II0 COCTOAHUAM M&KpOCKOHH‘IGCKOﬁ CHUCTCMBEI.



[ToctynarenpHasi, BpalaTesibHas, 3JIEKTPOHHAs W KoyieOaTelbHas CyMMBbI I10
coctostHusAM. Cratuctuyeckuit pacuer dHTpormu. Iloctymar Ilmanka w
a0COJIOTHAS SHTPOIIHUSL.

[TpuOnmxkeHne <©KECTKMM poTaTop — TrapMOHUYECKUHM OCLUILIATOP.
CocraBnsiomine  BHYTPEHHEHM  DHEPrUHM, TEINIOEMKOCTM W DHTPOIMH,
OOyCIJIOBJICHHbIE  TIOCTYIATENbHBIM, BpallaTebHBIM U KOJeOaTeJIbHbIM
JBHYKCHUEM.

Pacuer KOHCTAaHT paBHOBECUS XMMHUYECKUX PEAKLIHUNA B MACAIBHBIX ra3ax
METOJIOM CTaTUCTHUYECKON TepMoauHaMHUKU. CTaTucTuyeckas TepMOIMHAMMKA
peanpHbIX cucTeM. [loTeHIHMaIbl MEXMOJNEKYISIPHOTO B3aUMOJEUCTBUS U
KOH(UIypallMOHHBINA MHTETrpaj IJis pPeaibHOrO rasa.

Pacnipenenenust boze — DiiHireitna u @epmu — Jlupaka. BeipoxxaeHHbIN
WJeaJbHbIA ra3. DIJIEKTPOHbI B MeTauiax. YposeHb depmu. Craructuyeckas
Teopusi OWHIITEHA WACaTbHOTO Kpucramia, Teopus [ebas. Toueunsie
neQeKThl KPUCTALUIMYECKUX peuieTok. PaBHOBECHbIE UM HEPAaBHOBECHBIE
nedexTrl. Beraucienue cyMM MO COCTOSHUSIM IS KPUCTAJUIOB € PAa3IUYHBIMU
TOueYHbIMU  Aedextamu. HecrexumoMmerpuueckue COEIMHEHUS U HX

TEPMOANHAMHNYCCKOC OIMMCAHHC.

Dnemenmovt mepmoOUHAMUKU HEOOPAMUMBIX RPOUECCOE
6. OCHOBHBIE MOJIOKEHUSI TEPMOJMHAMHKHA HEPABHOBECHBIX ITPOLECCOB.
JlokanbHOe paBHOBecue. Ouykryannn. @yHkiusa auccunanuu. [10Toku u cuibl.
CKOpOoCTh TPOU3BOJACTBA HTPONHUU. 3aBUCUMOCTh CKOPOCTH IPOM3BOJCTBA
DHTPONUUA OT OOOONMICHHBIX TMOTOKOB ¥ Ccuji. COOTHOIICHHS B3aUMHOCTH
Omncarepa. CranimoHapHOE COCTOSIHME CUCTEMBI U Teopema lIpuroxuna.
Tepmonuddys3uss u e€ omnucaHue B HEPaBHOBECHOW TEPMOIUHAMUKE.

VYpaBuenue YenmeHna — JHCKOTO.

Pacmeopui. Dazoevie pasnosecusn



7. Pasnuunvie munsl  pacmeopos. (CrocoObl BBIPAXKEHUS COCTaBa
pacTBOpoB. MjeanbHble pacTBOpPHI, 00IIEE YCIOBUE MJI€ATLHOCTH PacTBOPOB.
JlaBiieHHE HACBIIIEHHOTO 1apa JKUIKUX PacTBOPOB, 3aKoH Payia. HemneanpHbie
pacTBOpbI U UX cBorcTBa. Meton aktuBHOCTEH. K03 dulineHTh akTUBHOCTH U
UX ONpENIEIICHUE.

CraHgapTHbIE COCTOSIHMSI IPU OIPENEICHUN XUMUYECKUX MOTEHIMAIOB
KOMIIOHEHT pacTBOpoB. CUMMETPHUYHASI 1 HECUMMETPUYHAS CUCTEMBI OTCUETA.

KonnuratuBHble  CBOMCTBA pacTBOpPOB. [3MeHeHue TemmepaTrypbl
3aMep3aHusl pacTBOPOB, KpUOCKONUs. 30HHAs MIaBka. OCMOTHYECKUE SIBJICHUS.
[TapuuanbHble MOJIbHBIE BETMYUHBI, UX OIpEAeNieHue Uisi OMHAPHBIX CUCTEM.
VYpaBuenue ['n60ca — {rorema.

OyHKUMS CMELICHUS [J HACANbHBIX W HEUACAIbHBIX PACTBOPOB.
[IpenenbHO pa30aBiieHHBIE PACTBOPHI, aT€pMalbHbIE U PETYISIPHBIE PACTBOPHI,
UX CBOMCTBA.

8. I'emepocennvie cucmemvol. IloHATHUA KOMIIOHEHTa, (a3bl, CTENEHU
cBoOobl. [IpaBuio ¢a3 ['nb6ca.

OIHOKOMIIOHEHHTHBIE CHCTEMBI. JluarpamMMbl COCTOSIHMSI BOJBI, CEPBI,
¢dochopa u yraepoma. DazoBble MNEPexXoAbl MEPBOro poja. YpaBHEHHUE
Knanenpona — Kimaysuyca.

JIByXKOMIIOHEHTHBIE CHCTEMBI. Pa3inuHble AuarpaMmbl  COCTOSIHUS
JBYXKOMIIOHEHTHBIX  CHCTeM. PaBHOBecMe  KHMIOKOCTb — Iap B
JIBYXKOMIIOHEHTHBIX cuctemax. 3akoHbl ['m06ca — KoHoBanoBa. A3eoTpornHsbie
CMECH.

dazoBble Iepexo bl BTOPOro poa. Y paBHeHHs DpeHdecrTa.

TpexxommoHeHTHBIEC cucTeMbl. TpeyroiabHuk ['mu66ca. JuarpaMmsl

IIaBKOCTHU TPCXKOMITIOHCHTHBIX CUCTCM.

Aocopbuusa u nosepxHocmubsle A6/1€HUA



9. Aocopbyusa. Ancopbent, amcopbar. Bumbl aacopbmuu. CTpykTypa
MOBEPXHOCTH U IOPUCTOCTh azcopOeHTa. Jlokanmu3zoBaHHass U
JeIOKaTN30BaHHas  afacopOrus. MOHOMOJNIEKYJsIpHAs W MOJIUMOJIEKYJIsIpHAs
aacopOuus. JluHaMuueckuii xapakrep aacopOIIMOHHOIO PAaBHOBECHSI.

N3otepmbl U u300apbl  ajcopOumu. YpaBHenue ['enpu. Koncranta
a7ICOpOLIMOHHOTO  paBHOBecHs. YpaBHeHue Jlenrmwoopa. ApjcopOumst U3
pactBopoB. YpaBHeHue bpynayspa — Omera — Temnepa (BOT) nns
MOJIMMOJICKYJISIpHON ~ aacopOrmu.  OmpeneneHue  IUIOMAad  MOBEPXHOCTH
azcopOeHTa.

Xpomatorpadusi, pasnuuHble €€ THOBl  (Ta3oBas, KUIAKOCTHAs,
MPOTUBOTOYHAS U JIp.).

10. Ilosepxnocme pazoena ¢haz. CBoOOAHAS MOBEPXHOCTHAS IHEPTHS,
MMOBEPXHOCTHOE HATSHKCHUE, W30BITOYHBIC TEpMOAMHAMUYCCKHAE (PYHKITUU
MOBEPXHOCTHOTO cJosi. MI3MeHeHne MOBEPXHOCTHOTO HATSDKEHHsI HA TPaHUIIE
KUAKOCTh — TMap B 3aBUCUMOCTH OT TemiepaTypbl. CBsi3b CBOOOJHOM
MOBEPXHOCTHOM SHEPrUUM C TeIIoTol cyonumanuu (mpaBuio Credana),
MOJIyJIEM YIIPYTOCTH U IPYTUMH CBOWCTBAMH BEIIECTBA.

Oddext Pebunaepa: n3mMeHeHHEe MPOYHOCTH M TIIACTUYHOCTU TBEPJIBIX
TEJI BCJICICTBUE CHIDKCHHS MX TTOBEPXHOCTHOM YHEPTHUH.

Kanunnsipasle siBieHUsA. 3aBUCUOCTb JIaBJICHUS TMapa OT KPUBU3HBI
MOBEPXHOCTH  JKUAKOCTH. KamwwisapHas  KoHACHcAusa.  3aBUCUMOCTH
PacCTBOPUMOCTH OT KPUBU3HBI MOBEPXHOCTH PACTBOPSIOMIMXCA YACTHUI (3aKOH

I'n66ca — OctBanpaa — Opeiinanuxa).

Inekmpoxumuueckue npoyeccol
11. PactBOpbl 31€KTPOJUTOB. MOH-IUIOIBHOE B3aUMOJICUCTBHE, KaK
OCHOBHOM MPOLIECC, ONPEAECIAIOIIMNNA YCTOUUUBOCTh PACTBOPOB AJIEKTPOJIUTOB.
KoadhduimenTsl akTUBHOCTH B pacTBOpax JEKTPOIUTOB. CpeHssi aKTUBHOCTh

U cpeaHuil Kodh(OUIMEHT aKTUBHOCTH, WX CBS3b C aKTUBHOCTBIO OTACIBHBIX



noHoB. OcHOBHbIE nonoxkeHus Teopun Jlebas — Xrokkens. [lorennuan noOHHON
aTMoc(ephl.

VY cn0BHS 3IEKTPOXMMUYECKOIO paBHOBECHS Ha rpaHule pasjena (a3 u B
ANEKTPOXUMHUYECKOW 1Henu. TepMOAMHAMHMKA TajlbBAHUYECKOIO DJIEMEHTA.
DnexkTpoABIKYLIas cuja, €€ BbIpakeHHe depe3 dHepruto ['mbbca peakuuu B
anemenTe. YpaBaenuss Hepacra m ['mb6ca — ['enmpMrosnbiia st paBHOBECHOM
anexkTpoxumuyeckou nenu. [loustue anexkrpogHoro noreHunana. OnpeaeieHue
KOA(p(UIIMEHTOB aKTHBHOCTH Ha ocHOBe u3Mepenuii DJIC ranpbBaHHUECKOTO
DJIEMEHTA.

DJIEKTPONPOBOAHOCT  PACTBOPOB  JJEKTPOJIMTOB;  yIElIbHas U
DKBUBAJICHTHAS DJIEKTPOIPOBOAHOCTE. Uncna nmepeHoca, noABU>KHOCTb HOHOB U

3akoH Kounbpayiia. DnekrpodopeTuueckuil 1 pernakcauuoHHbIe 3P PEeKThI.

III. KuHeTHka XUMHYECKHUX peaKIMH
Xumuueckan Kunemuka

1. Ocnosmnvle nowsmus xumuueckou xurHemuku. IIpocTbie W CIOXKHBIC
pEeaKInM, MOJIEKYJISIPHOCTh U CKOPOCTh MPOCTON peakuur. OCHOBHOM MOCTYJAT
XUMHAYECKOW  KHHETHKH. CrocoObl  ONpeAcIeHUs] CKOPOCTH  PEaKIluu.
Kunernueckue xpusblie. Kunernueckue ypaBHeHusi. KoHcTaHTa CKOpOCTH U
MOPSAZIOK peakiuu. Peakiimy nepeMeHHOro nopsiika.

2. DenomeHnono2U"eCKAA KUHEMUKA CIIOXKHBIX XHUMHUUYECKHUX PpPEaKIuu.
[TpuHIMI HE3aBUCUMOCTH 3JIEMEHTAPHBIX cTaauil. KuHetnueckue ypaBHEHUS
Ui O0paTUMBbIX,  TNapaUIeNIbHBIX W TOCJIEAOBATEIbHBIX  PEaKIUil.
KBasucranuonapuoe mnpubnamxenue. Meton boaenmreiina — TEmkuHa.
KuneTtvka TOMOrEHHBIX KATAIUTHYECKUX U (DEPMEHTATUBHBIX pEaKIIUH.
YpaBHenue Muxasnuca — MeHTeH.

[Henubie peakuun. KuHETHKa HEPA3BETBICHHBIX U Pa3BETBJICHHBIX

OCITHBIX peaKuHﬁ. Kunernueckue 0COOCHHOCTH Pa3BETBJICHHBIX TCITHBIX



peakumii. IlpenenbHble SBIEHUS B PA3BETBICHHBIX LEMHBIX PEAKIHSIX.
[TosryocTpoB BOCILUIAMEHEHHS, TIEPUO] UHAYKIMU. TEnI0BOU B3PHIB.

Peakiuun B moroke. Peakuuu wmaeanbHOro BBITECHEHUS W HIEAIBHOIO
cmenienus. KonebareabHble peakiivi.

3. Maxkpoxunemuxa. Ponb nmuddy3un B KHUHETHUKE TIeTepOTeHHBIX
peakunii. KuHeTHMKa TeTEepOreHHBIX KaTAMTUYECKUX peakuuid. PasnuuHble
PEXKUMBI TPOTEKAHUS] pPEaKUUi (KMHETHYeCcKass M BHEIIHSS KUHETHYecKas
o0nactu, 001acTy BHEIIHEW U BHyTpeHHEH nuddy3un).

4. 3aBUCMMOCTb CKOPOCTH PEaKIMU OT TeMIepaTypbl. YpaBHEHHE
Appenunyca. DHEprusi akTUBALIMHU U CIIOCOObI €€ ONpeeIeHHUS.

5. Dnemenmapnvie axmoel Xumuueckux peakyuti 1 (PU3MUIECKHA CMBICT
SHEPrUM AakKkTHUBAalUWHU. TEepMHUUECKUA W HETEPMHYECKHE IIyTH aKTUBALIUU
Mosiekysl.  OOmeH  sHepruel  (mOCTymareiabHOH,  BpaulaTeJbHOW U
KoeOaTeNIbHOM) TpU  CTOJIKHOBEHMSIX MoJieKyld. Bpems penakcauuun B
MOJIEKYJISIPHBIX CUCTEMAX.

Teopuss aKkTUBHBIX CTOJKHOBEHUH. CeueHue XUMHUYECKUX pPEaKLuu.
®opmyna Tpayrua — JIptouca. PacueT npea3KCrOHEHIIMATBHOTO MHOKHTEIIS 10
MOJIEKYJIIPHBIM NOCTOSHHBIM. CTepruecKuil pakTop.

Teopuss 1nepexoqHOr0 COCTOSHMS (AaKTUBHPOBAHHOIO KOMILIEKCA).
[ToBepxHOCTh MOTEHIMANBHOM »dHepruu. IlyTh W KOOpAMHATa pEaKIuu.
CratucTryeckuii pacyeT KOHCTAHTBI CKOPOCTH. OHEpPruss W SHTPONUS
akThBanMu. lcnosib30BaHME MOJEKYJSIPHBIX IIOCTOSIHHBIX IIPH  pacyere
KOHCTaHTbI CKOPOCTH.

6. Paznuunvie munvl xumuueckux peakyuu. MOHOMOJIEKYJIpHbIE
peakuun B razax, cxema Jlungemana — XpuctuadceHa. Teopus PPKM.
bumonekynspHbie U TPUMOJIEKYJISIpHBIE peaxiuu, 3aBUCUMOCTb
IIPEAIKCIOHEHIIMAIIBHOIO MHOMXKHUTEIS OT TEMIIEPATYPHI.

Peakuun B pacTBopax, BIMSIHUE PACTBOPUTENS W 3apsA/ia PEarupyronmx

yactull. Kinetounslit 23 dexT u coapBaTarusl.



@OTOXMMHUYECKUE U PANUAITMOHHOXUMUYECKHE PEAKIIUU. DJIEMEHTApHbIE
(hOTOXMMHUYECKHE MPOLECChl. OJKCUMEpPbl M OKCHUIUIEKCHl. 3meHeHue
(OU3UYECKUX U XUMUYECKUX CBOMCTB MOJICKYJT TIPH SJIEKTPOHHOM BO30YKICHUH.
KBanToBbI#i BbIX0JI. 3akoH DitHmTelHa — [IITapka.

7. DIEKTPOXUMHUUYECKUE PEAKUHH. [[BOMHON AIEKTPUUECKUNA CIIOM.
MopenbHble NPEACTABIEHUS O CTPYKTYpE IBOMHOIO 3JIEKTPUYECKOIO CIIOS.
Teopus ['yu — Hanmena — ['pama.

DNEeKTpOKAIUUISIPHBIC SIBJICHUS, ypaBHEeHHE Jlunmnmana.

CKopocCTh U CTaAuM 3IAEKTPOIHOTO npouecca. [lonaspuzamnus 3JeKTpoI0B.
[Monsiporpadusi. Tox oOmeHa W mepeHanpsiKEHHUe. 3aBUCUMOCTh CKOPOCTH
CTaJuu pa3psjia OT CTPOCHUS ABONHOTO CIIOSI.

XHUMHUYECKHE HCTOYHUKM TOKA, WX BHUIbL. DJIEKTPOXUMHUYECKAS

KOppo3us. MeToIbl 3a1UThl OT KOPPO3UH.

Kamanus

8. Knaccugukayus xkamanumuyeckux peaxkyuti 1 Katanu3aTopos. Teopus
IPOMEXKYTOUHBIX COCIMHEHUN B KAaTalW3e, NPUHLUUI SHEPreTUYECKOTO
COOTBETCTBHS.

9. T'omocennvui kamanu3. KHUCIOTHO-OCHOBHOM KaTanu3. KuHeTuka u
MEXaHU3M peakIui creuuuueckoro KHUCIOTHOro Karanuza. DOyHKIUu
kuciotHoctu ['ammera. KuHeTnka U MeXaHu3M peakiuil oOLIero KUCIOTHOTO
Katanusa. YpaBHeHue bpéHcrena. KoppemsaimoHHble ypaBHEHHUS HJIsI YHEPrUuu
aKTUBALIMKU U TEIUIOT peakiuil.. Crnenudpuyeckuii 1 00IMii OCHOBHOM KaTalus.
HyxneopunbHblid 1 31€KTPOPUIbHBINA KaTaIN3.

KaTtanu3 MeTannoKOMILUIEKCHBIMU COEAMHEHUSIMU. | OMOTE€HHBIE pEaKLIUU
TUAPUPOBAHUS, UX KUHETHKA U MEXaHU3MBI.

10. @epmenmamuenviii kamanuz. AnCOPOIMOHHBIE M KaTAJIUTHUYCCKUC
HEeHTPbl (hepMEeHTOB. AKTUBHOCTh M CyOCTpaTHasi CEJIEKTUBHOCTH (DEPMEHTOB.

Kodepmentsl. Mexann3mbl (pepMEHTATUBHOTO KaTaau3a.



11. I'emepocennviti xamanuz. OnpeneneHue CKOPOCTU T'€TEPOTr€HHOU
KaTAIUTUYECKON peakuuu. YJeabHas U aTOMHas aKTUBHOCTb. CeJIEKTUBHOCTh
KaTanu3atopoB. Poisib afcopOIMu B KMHETUKE T€TEPOTCHHBIX KATAITUTHYECKUX
peakuuii. HeogHOpOAHOCTH MOBEPXHOCTH  KaTajiu3aTOpOB, HAHECEHHbIE
KaTaJn3aToOpbl. DHEPT U aKTUBALIUUA I'eTEPOTCHHBIX KaTATUTUYECKUX PEAKIUH.

CoBpeMeHHbIe Teopuu (YHKIIMOHUPOBAHUS T€TEPOTCHHBIX
KaTaau3aTopoB.

OCHOBHBIC IMPOMBINIJICHHBIC KATAJIMTUYCCKHUC ITPOICCCHI.
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Arees E. II. HepaBHOBecHass TepMoJMHAMUKa B BOIIPOCAaX M OTBETAX.
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