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Beenenue

B ocHOBY HacTOAlIell NporpamMmsbl IOJIOKEHBI CIEAYIOIUE AUCLUUIUIMHBL yYEHUE O
CTPOEHUM BEILIECTBA, XUMHUECKasi TEPMOJAMHAMUKA, TEOPHUS IMOBEPXHOCTHBIX SIBJICHUM, y4eHHE
00 2JIEKTPOXMMHUYECKUX IIpOLEeccax, TEOPUS KUHETHUKUM XHMHUYECKUX pEakUuid U Y4YEHHE O
KaTajuse.

l. CTpoeHue BelecTBa

1. OcHoswr  knaccuueckoii meopuu xumuuecko2o cmpoenus. OCHOBHBIE TOJOKEHUS
KJIACCHYECKON TEOpUH XUMHUYecKoro crpoeHus. CtpykrypHas ¢dopmyna U rpad MOJIEKYIbI.
N3omepus. Konpopmanuu monekyn. CBA3b CTPOCHHUS U CBOWCTB MOJICKYII.

2. QusuuecKkue 0CHOBbL YUeHUs 0 CMpPOeHUU MoneKkyl. MexaHndeckas MOAEIb MOJICKYJIBL.
[ToreHManpl mapHbBIX B3aUMOJACUCTBUI. METOABI MOJEKYJIAPHOW MEXAHUKU U MOJEKYJISPHOU
JUHAMUKU IIPY aHAJIW3€ CTPOEHUS MOJIEKYIL.

OOmue mnpUHLIMIBI KBAHTOBO-MEXAHMYECKOTO OMHCAHHS MOJEKYJISPHBIX CHUCTEM.
CrauuonapHoe ypaBHenue IIpénuurepa nans cBoOOAHON MOJEKynbl. AauabaTudeckoe
npuOIKeHrne. JIeKTPOHHOE BOJIHOBOE YpaBHEHUE.

[loTeHunanpHble KpUBBIE M TOBEPXHOCTH TMOTEHIMANbHOW  sHepruu. Mx obmas
CTPYKTYpa M pa3iuyHble TUIbI. PaBHOBECHBIE KOHPHUTYpanuu MoJeKyld. CTpyKTypHast H30MEpHSI.
Onruyeckre u30MepBhl.

Konebanus moinekyn. HopmanpHbie KOJeOaHWs, aMIUIMTYABI M YacTOTHI KOJICOAHUA,
YacTOThI OCHOBHBIX KoJieOaTebHBIX Mepexo10B. Konebanus ¢ 60IbIION aMILTUTYI0M.

Bpamenue monekyn. Pa3zianunble TUIBI MOJIEKYISIPHBIX BOJIYKOB. BpaiiarenbHble ypoBHU
SHEPIUH.

DIEKTPOHHOE CTPOCHHE aTOMOB U MOJIeKYy1. OIHOANEKTPOHHOE MPUOIHKEHHE. ATOMHBIE
U MOJICKYJISIpHBIE OpOUTANN. DIEKTPOHHBIE KOH(PUTYpAIlMK U TepMbl aToMoB. [IpaBmino XyHna.
DneKTpOoHHas INIOTHOCTh. Pacnpenenenre 21eKTpOHHON TUIOTHOCTH B ABYXaTOMHBIX MOJIEKYJIax.
Koppensiironnsie opoutaneHbie auarpammbl. Teopema Kynmanca. Ilpenenst nmpumeHumoctu
OJTHORJICKTPOHHOTO MPUOIKEHHS.

WuTepnperanys cTpOeHHUsS MOJIEKYJl HA OCHOBE OpPOMTAIBHBIX MOJAETIEH M HUCCIIEeIOBaHUS
pacripesie/ieHus]  AJIEKTPOHHOM IUIOTHOCTHU. JIOKanM30BaHHBIE MOJEKYJISIpHBIE OpOMTAIH.
['ubpuau3anus.

OneKTpOoHHas KOppemsiuys B aToMax ¥ MoJeKyaax. ['€ mposBiaeHus B CBOMCTBAX MOJIEKYIL.
Metoa KOHGUTYPAITMOHHOTO B3aUMOICHCTBHUS.

[IpencraBinenust o 3apsAgax Ha aroMax M TMOpsAJIKax cBsized. Pa3nuuHble MeTOmbI
BBIJIEJICHUS] aTOMOB B MoJiekynax. Koppensuuu JecKpUNTOpPOB 3JIEKTPOHHOIO CTPOEHUs U
CBOMCTB MosieKyJl. IHIeKChl peakIMOHHOM crtocoOHOCTH. Teopus rpaHuYHBIX OpOUTANIEH.

3. Cummempus MoneKyiapHulX cucmem. TouyeuHble TPYNIbl CHUMMETPUU MOJIEKYII.
[TonsTHE O peACTaBICHUAX TPYII U XapakTepax npezcraBieHuid. OOmme cBoWCTBa CHMMETPUHN
BOJIHOBBIX (DYHKIIMH M MOTEHUIUAIBHBIX MTOBEPXHOCTEH MoJieKy. Knaccudukanus KBaHTOBBIX
COCTOSSHUM aTOMOB M MOJIEKYJ IO cuMMeTpud. CHMMETpHs aTOMHBIX U MOJIEKYJISIPHBIX

opbuTanen, 6- 1 T-opoUTaIN. T-DIEKTPOHHOE TPUOIHKEHNE.



BnusHue cummerpuM paBHOBECHOM KOH(HIrypanuu siiep Ha CBOMCTBa MOJEKYT U HMX
OUHaMu4eckoe TmoBeneHue. OpOuTanbHble KOppENsSIUOHHBIE auarpaMMbl. CoxpaHeHHe
OpOUTANBHON CUMMETPHH NIPU XUMUYECKUX PEAKIIHSIX.

4. Dnekmpuueckue u MmacHummuvle ceoticmed. JIUMONBbHBIA MOMEHT M IOJISIPU3YEMOCTh
MOJIEKYJI. MarHUTHBIA MOMEHT U MarHUTHas BOCIPUUMYMBOCTE. D¢ dekTsl [llTapka u 3eemana.
MarHuTHO-pe30HaHCHBIE METO/Ibl UCCIIEI0BAHMSI CTPOCHUS MOJIEKYJI. XUMHUYECKUH CIIBUT.

OnTuueckue CHEKTpbl MOJEKyl. BeposTHocTH mepexonoB M MpaBwia OTOOpa IpH
HepexoAax MEeXIY Pa3IMYHbIMU KBAHTOBBIMU COCTOSIHUAMU MOJIEKyJl. CBs3b CIIEKTPOB MOJIEKYJI
¢ ux crpoenueM. OnpeneneHne CTPYKTYPHBIX XapaKTePUCTHK MOJIEKYI U3 CIIEKTPOCKOITMYECKIX
JTAHHBIX.

5. Meorcmonexynsapuvie g3aumooeticmsus. OCHOBHBIE COCTABIISIONINE MEXKMOJIEKYJIIPHBIX
B3aUMOJACUCTBUN. MONEKyIsIpHbIE KOMIUIEKCHI. BaH-aep-BaajbCoBbl MOJIEKYJbl. KiacTepsl
aTOMOB U MoJieKyl1. Bogopoanast cBs3b. CynepMoseKysibl U CynpaMoNIeKyIsspHask XUMHUSL.

6. OcHognuie pe3ynbmamsi u 3aKOHOMepHOCIU 8 cmpoenuy Monekyl. CmpoeHre MOJIEKYJ
IOPOCTBIX U KOOPJMHALMOHHBIX HEOpPraHWYecKux coeanHeHui. [lonusaepHble KOMIUIEKCHBIE
coeauHeHusi. CTpoeHHE OCHOBHBIX THIIOB OPraHUYECKUX U  3JIEMEHTOOPraHMYECKUX
coequnenunii. CoennHeHus BKItOYeHH. [lomumMepsl 1 OHONOIMMEpHI.

1.Cmpoenue KOHOEHCUPOBAHHBIX pas. CrpykrypHas KJIacCU(pUKAIUS
KOHJICHCHPOBAHHBIX (a3.

Wneanpaple KpucTawibl. Kpucrammmdeckas pemieTka W KpUCTAJUIMYECKas CTPYKTypa.
Peanbnble kpuctasuibl. Tunbl 1edekTOB B peanbHbIX KpucTauiaXx. Kpucramiel ¢ HemnosHoH
YIOPSI0YEHHOCTHI0. JIOMEHHBIE CTPYKTYPBI.

Cummerpus kpucramioB. Kpucramiorpapuueckue TOYSUHbIE TPYIIBI CUMMETPHH, THIIbI
pemeTok, cuHroHHH. [loHATHE O TPOCTPAHCTBEHHBIX TIpPYyNIaX KPUCTAUIOB. MHAEKCH
KpUCTAJIIOTpaQUUECKUX TpaHei.

ATOMHBIC, HOHHBIE, MOJIEKYJISIDHBIC U IPYTHE THITHI KpUCTaUIoB. Llernodevnsle, KapKacHbIC
U CIIOUCTBIE CTPYKTYPHI.

CrpoeHre TBepAbIX PacTBOPOB. YIOpPsJAOYEHHBbIE TBEpIble PacTBOPbL. AMOpQHBIE
BemecTBa. OCOOEHHOCTH CTPOEHHUS OJIMMEPHBIX (as3.

Mertannel ¥ MONYNPOBOAHUKU. 30HHAsI CTPYKTYpPa SHEPreTUYECKOro CHEKTpa KPUCTAJIOB.
[ToBepxHocTh @epmu. Paznuunsle Tumnel npoBoguMocTh. Konebanus B kpuctamiax. GOHOHBI.

XKunkoctr. MraoBeHHasi U KoJieOaTeNIbHO YCPEeTHEHHAS CTPYKTYpa KHUIAKOCTH. ACCOIMATHI
U KJacTepbl B KHUIKOCTAX. DmykTyanuun u KoppemsiuoHHble (GyHKIHH. CTPyKTypa MPOCTHIX
XKHUIKOCTel. PacTBopbI HeanekTpomToB. CTPYKTypa BOABI M BOJHBIX pacTBOPOB. CTPYKTYpa
KHUJIKHX JICKTPOIIUTOB.

Muriennoo6pa3oBaHie U CTPOSHUE MULIEILT.

Mesodassl. Ilnactuueckue kpuctauibl. JKuakue KpUCTabl (HEMaTHKH, CMEKTHUKH,
XOJIECTEPUKH U JIp.).

8. Ilogepxnocms KoHOeHCUupogaHHblX ¢ha3z. (OCOOEHHOCTH CTPOSHUS TOBEPXHOCTH
KPHUCTAJUIOB M XKHUIKOCTEH, CTPYKTYpa TPAHUIIBI pa3/iesia KOHACHCUPOBAHHBIX (a3. MoneKynbl u

KJ1acTepbl Ha moBepxHocTU. CTpyKTypa aJcOpOLMOHHBIX CIIOEB.



1. XuMHYeCKas TePMOAUHAMUKA
OcHoGHble NOHAMUA U 3AKOHbL MEPMOOUHAMUKYU

1.  OcHOBHBIE MOHATHS TEPMOJWHAMUKHU: H30JUPOBAHHBIE U OTKPBITHIE CHCTEMBI,
PaBHOBECHBIE M HEPABHOBECHBIE CHCTEMbI, TEPMOJMHAMHYECKUE TMEPEMEHHBIC, TEMIIepaTypa,
WHTCHCHUBHBIE M OKCTCHCHBHBIE II€PEMEHHbIE. YpaBHEHUs COCTOsHUA. Teopema o
COOTBETCTBEHHBIX COCTOSIHUAX. BupuanbHble ypaBHEHUSI COCTOSIHHUS.

2. Ilepsviti 3axon mepmoounamuxku. Termnora, paboTa, BHYTPEHHSS OSHEPrusi,
SHTAJbINUA, TEIIOEMKOCTh. 3akoH ['ecca. CraHmapTHhIE COCTOSHMS U CTaHAAPTHBIE TEIJIOTHI
XUMHUYECKHX PEaKIHi. 3aBUCUMOCTh TEIUIOBOTO 3P QeKTa peakiuu oT TemrepaTypsl. Dopmyia
Kupxrodda. Tabmuibl cTaHAAPTHBIX TCPMOJWHAMUYCCKUX BEIUYMH W MX HCIOJH30BaHUE B
TEPMOJIMHAMUYECKUX pacyeTax.

3. Bmopot 3axon mepmoounamuxu. DHTPONHS W €€ HU3MCHEHHS B OOpaTUMBIX U
HeoOpaTuMbIX Mpoueccax. Teopema Kapuo-Knaysuyca. Paznuunsie mikansl Temmneparyp.

OynnamentanbHble ypaBHeHus [ n00ca. Xapakrepuctuyeckue ¢pynkiuu. Jueprus ['nbd0ca,
sHeprusi ['enbmronbia.  YpaBHeHuss MakcBemia.  YcClIoBUS paBHOBECHST W KpUTEpUU
CaMOIPOU3BOJIBHOTO MPOTEKAHUSI IPOLECCOB.

VpaBuenne ['ub60ca-I'enbmronsia. Pabora u  Terora XMMHUYECKOTO —IIpoliecca.
XUMHYECKUE MTOTECHIINAIBL.

4. Xumuueckoe pasnogecue. 3aKOH NEUCTBYIOIIMX Macc. Pa3nuuHble BUIBI KOHCTAHT
paBHOBeCHS M CBsI3b MeXAy HUMHU. M3orepma Bant-I'odda. YpaBHenuss n3o0apel U H30X0pHI
XUMUYECKON peakuuu. PacueTsl KOHCTAaHT paBHOBECUS] XUMUYECKUX PEAKLIUN C UCIIOJIb30BAHUEM
TaOJIMI CTAaHJAPTHBIX 3HaYEHUHN TepMoanHamuueckux ¢yHkiuil. [Ipuenennas sueprus ['u60ca
Y €€ UCIO0JIb30BaHUE JJI1 pacueTOB XMMUUYECKUX paBHOBecUi. PaBHOBECHE B 110JI€ BHEIIHUX CHUJI.
[TonHbIE TOTEHIIHAIIBL.

dnemenmuvl cmamucmuyecKoil mepmooOuHaAMuUKY

5. MuKpo- U MaKpOCOCTOSIHUSI XUMUYECKnX cucteM. Pa3oBbie ['- U P-mpocTpaHcTBa.
Dproauueckas TUrore3a. TepMOIuHAMUYECKass BEPOSITHOCTh M €€ CBSI3b C DHTPOIHEH.
Pacnpenenenne Makcgeia - bonpimana.

CratucTudeckue cpeHHE 3HAUYCHHUS MAaKpOCKONMMYECKHX BenuuuH. AHcamOmu ['nuGbca.
MUKpOKaHOHHUECKOE M KaHOHMYECKOE pacrpezeieHus. Pacuer uwucna coOCTOSHUUA B
KBa3UKIACCHUYECKOM MPUOITMKEHUH.

Kanonnueckass ¢ynknusa pacnpenenenus [unb66ca. Cymma 1O COCTOSHHSIM — Kak
CTaTUCTUYECKasg XapakTepuctuueckas (QPyHKius. CTaTUCTUYECKHUE BBIPAKEHUS IS OCHOBHBIX
TePMOJAMHAMUYECKUX QYHKIUNA. MONEKyIsIpHas CyMMa MO0 COCTOSIHUSIM M CYMMa 110 COCTOSTHUSIM
MaKpocKonuueckon cucteMsbl. [locTynarenbHasi, BpamaTenbHasi, SJIEKTPOHHAs U KoJie0aTeIbHast
CyMMBI TI0 cocTostHUsIM. CTatuctudeckuil pacuet sHTponuu. [Tocrynar [1nanka u abGconroTHas
SHTPOIIHUS.

[IpubnmxeHne <«OKeCTKHH poTaTop - TapMOHWYECKHi ocuuuiarop». CocTaBisromuye
BHYTpEHHEH DJHEpPruu, TEIIOEMKOCTY W DJHTPOMHH, OOYCIOBJICHHBIE MOCTYIMATENbHBIM,

BpamaTCJIbHbBIM U KoJ1e0aTeIbHBIM JABUXCHUEM.



Pacuer KOHCTaHT paBHOBECHS] XMMHYECKHMX pEAKIUHA B HJAEATbHBIX Ta3ax METOJIOM
CTAaTUCTUYECKOM TepMoauHaMuku. CTaTuCTUYEeCKas TEPMOJAMHAMHUKA pPEAITbHBIX CHUCTEM.
[ToTeHMaIBl MEXMOJICKYISIPHOTO B3aUMOICHCTBUS ¥ KOH(DUTYpAITMOHHBIN MHTETPA s
peasIbHOTO Ta3a.

Pacnpenenenus bose - Ditnmrelina u ®epmu - Jlupaka. BeipokaeHHbIN UI€alIbHBIN ra3.
DJIeKTpOHBI B MeTauiax. YpoBeHb Depmu. CTaTucTHUECKass TEOpHUs DUHIITEHHA HACATbHOTO
kpuctaia, teopust Jle6as. Toueunble nedeKThl KpPUCTAUIMYECKUX peuieTok. PaBHOBecHble U
HEpaBHOBECHBIE JIe()eKThl. BrIuucCieHne CyMM HO COCTOSTHUSIM ISl KPUCTAJIOB C Pa3IUYHBIMU
TOYCYHBIMU JedekTaMu. HecTeXxuoMeTpudecKkue COCOUHEHUS W WX TEPMOJIUHAMUYECKOE
OIMCAHUE.

DJIeMeHTbI MePMOOUHAMUKU HEOOPAMUMBIX RPOUECCOE

6. OcCHOBHBIC TOJIOKEHHSI TEPMOAMHAMUKM HEPAaBHOBECHBIX IporeccoB. JlokampHOE
paBHoBecue. Pnykryaunn. Oynkuus auccunanuu. [loroku u cunmbl. CKOpOCTh MPOU3BOJICTBA
SHTPONUU. 3aBUCUMOCTh CKOPOCTH MPOM3BOJACTBA SHTPOMUU OT OOOOIIEHHBIX MOTOKOB U CHIL
CootHomienust B3auMHOCTH OHcarepa. CrallMOHApHOE COCTOSIHUE CHUCTEMbI M Teopema
[IpuroxuHa.

Tepmomuddysuss u e€ omnucaHue B HEPABHOBECHOW TEPMOJMHAMUKE. YpPaBHEHUE
YenmeHna-DHCKOrO.

PacrBopbl. Pa3zoevie pasnosecus

7. Paznuunvie numwvl pacmeopos. CriocoObl BbIpaXXEHHUsI COCTaBa pacTBOPOB. MieanbHble
pacTBOpHBI, 00Iee YCIOBUE HICAIBHOCTH PACTBOPOB. [laBiieHHE HACBHIIMIEHHOTO Mapa KHIKHX
pacTBOpoB, 3akoH Payns. HeupgeanbHble pacTBOpel M HUX cBOWcTBa. MeTon aKTHMBHOCTEM.
KoadduimenTsl akTHBHOCTH U UX OIPEIEICHHUE.

CrangapTHble COCTOSIHMSI IPU ONPEIENIEHUU IOTEHIMAIOB KOMIIOHEHT pPacTBOpPOB.
CummeTpudHasi 1 HECUMMETPUYHAS CUCTEMBI OTCUETA.

KomnuratuBHble CBOWCTBA pacTBOpPOB. M3MeHEeHHe TeMIiepaTypbl 3aMeP3aHUsl PacCTBOPOB,
Kpuockonus. 30HHas 1aBka. OcMmoruyeckue sBieHus. [lapipanbHbie MOJIbHBIE BETHYMHBI, HX
onpezeneHue A OMHapHBIX cucTteM. Y paBHeHue [ ub6ca-/lrorema.

OyHKIUS CMEUIEHUS 7151 UICATbHBIX U JUIS UICaIbHBIX U HEUJeaNbHBIX pacTBOpOB. IIpenensHo
pa30aBlIeHHbIE PACTBOPHI, aTepMalbHbIEe U PEryIspHBIE PACTBOPHI, UX CBOWCTBA.

8. I'emepocennvie cucmemol. [1oHATUS KOMIIOHEHTa, (ha3bl, cTernenu cBoOoab!. [IpaBuio
¢a3 I'nb6ca.

OIHOKOMIIOHEHTHBIE CHUCTeMBI. JluarpamMmbl COCTOSTHUSL BOJIbI, cepbl, (dochopa u
yriepona. @a3oBeie MeEpPEXo bl MEPBOIO poaa. Ypasuenue Kinaneiipona-Kinaysuyca.

JIByXKOMIIOHEHTHBIE CUCTEMBI. Pa3nuuHble nuarpamMmbl COCTOSIHHS IBYXKOMITOHEHTHBIX
cucteM. PaBHOBecHe >KHMIKOCTh - Map B JBYXKOMIIOHEHTHBIX CHCTeMaX. 3akoHbl [ubbca -
KonoBanoBa. A3e0TpoIiHbIE CMECH.

da3oBble Epexobl BTOPOTo pojia. Y paBHeHUs DpeHdecTa.

TpexxomrnoHeHTHbIE cucTeMbl. Tpeyrompuuk ['mb6ca. JluarpamMmmbl  TUIaBKOCTH

TPEXKOMITOHCHTHBIX CUCTEM.



AcopOuusi M n0GEPXHOCMHbLE AGIEHUA

9. Aocopoyua. Ancopbent, ancopbar. Bunel agcop6mun. CTpyKTypa MOBEpXHOCTH U
IIOPUCTOCTh ajicopOeHra. Jlokanu3oBaHHas U JIeJI0KaIM30BaHHAs azcopouusi.
MoHoMoueKyIsipHass M TNOJUMOJEKyJspHas  aacopOuusa.  JluHamuueckuil  XapaxTep
a7IcOpOLIMOHHOTO PAaBHOBECHUS.

N3orepmbl 1 u300apbl agcopbuuu. YpasHenue ['enpu. Koncranta ancopOLHOHHOTO
paBHOBecus. YpaBHeHue JleHrmropa. AacopOius U3 pacTBOpoB. YpaBHeHHe bpyHayapa - Dmera
- Tennepa (b9T) nns monmumonexynsipHon aacopOiuu. OnpeaeneHue mIomaad MOBEPXHOCTH
agcopOeHTa.

Xpomarorpadusi, pa3TudHbIe e€ TUIIBI (Ta30Bast, KUAKOCTHAS, TPOTUBOTOYHAS U JIp.).

10. [Ilogepxnocme  paszderna  ¢has.  CBOOOJHAsE  TIOBEPXHOCTHAS  DHEPTUs,
MOBEPXHOCTHOE HATSHKEHUE, W30BITOYHBIC TEPMOJUHAMUYCCKUE (PYHKIIMH IMOBEPXHOCTHOTO
cinosi. Mi3MeHeHue moBepXHOCTHOTO HATSHKEHUS HAa TPaHUIIE KUAKOCTH - Map B 3aBUCUMOCTH OT
Temneparypbl. CBsi3b CBOOOJHOM MOBEPXHOCTHOW SHEPTUU C TEIUIOTON cyOnumanuu (MpaBuio
Credana), MogyseM ynpyrocTd v IpyruMi CBOWCTBaMH BEIIECTBA.

D¢ddext Pebunnepa: n3sMeHeHne NPOYHOCTH U MJIACTUYHOCTU TBEPBIX TEJ BCIEICTBUE
CHWKEHUS UX TTIOBEPXHOCTHOM SHEPIHUH.

Kanunnsapueie sBiieHus. 3aBUCMMOCTH [JIaBJICHUS Tapa OT KPHUBHU3HBI IMOBEPXHOCTH
xkuakoctd.  Kamwuisaphas koHaeHcanus. 3aBUCMMOCTh  PAaCTBOPUMOCTH  OT  KPUBU3HBI

MOBEPXHOCTH PaCTBOPSIIOIIMXCS YacTull (3akoH ['n06ca - OctBanbaa - Opeitnmmxa).

dnekmpoxumuuecKue npoyeccol

11.  PactBopel 31eKkTpoauTOB. VOH-AMIONBHOE B3aUMOJCWCTBUE, KaK OCHOBHOM
nporecc, OmpeAessIomuid  YCTOMUMBOCTh  pacTBOPOB  3JEKTPOJUTOB.  KoaddummenTs
AKTUBHOCTH B pacTBOpax OAIIEKTPOIUTOB. CpemHsisi aKTUBHOCTh W CPEAHHNA KOA((HUIMEHT
AKTUBHOCTH, MX CBSI3b C aKTUBHOCTBIO OTJENBHBIX HOHOB. OCHOBHEIE MONIOXKeHUs Teopun Jlebas
- Xrokkens. [lorenmnuan nonHo# arMocdepsl.

VYcioBusL  3MEKTPOXMMMYECKOIO  PaBHOBECHs Ha TIpaHulle pasgena ¢a3 ©U B
ANIEKTPOXUMHUYECKON 1enu. TepMOJMHAMUKA TalbBAHUYECKOTO 3JIEMEHTA. DJIEKTPOIBIIKYILIA
cuia, e€ BbIpakeHUe uepe3 sHepruto ['mOOca peakuuu B snemeHTe. YpaBHeHus HepHcrta u
['n66ca - 'enmpMronpla Ui paBHOBECHOW 3JEKTpOXUMHUUYECKOH neHu. IloHsTHE 37eKTpOIHOrO
noreHuuana. OrmnpeneneHne Kod3()PUIMEHTOB aKTUBHOCTH Ha oOcHoBe wusMepenuit OJ[C
raJIbBAaHMYECKOTO HJIEMEHTA.

DJNEeKTPONIPOBOHOCTG  PACTBOPOB  DJIEKTPOJIMTOB:  yAETbHAas H  OKBUBAJCHTHAs
AIIEKTPONPOBOTHOCTh. YHWcla TmepeHoca, MOJBMXHOCTH HOHOB U 3akoH Kombpaymia.

OnexTpoopeTndeckuil 1 peakcaroHHbIe 3P eKThI.

1. Kunernka XuMHYeCKHX peaKkuuu
XuMHYeCKasd KHHETUKA
1. Ocnosnvie nowsmus xumuueckou KunHemuxu. IIpocTble W CJIOXHBIE PEAKIUH,
MOJIEKYJIIPHOCTh M CKOPOCTh MPOCTOM peaknuu. OCHOBHOM IMOCTYyJaT XUMHUYECKOW KHHETHKH.

CrniocoOs1 onpeneneHust ckopoctu peakuuu. Kunernyeckue kpuble. Kunetnueckue ypaBHEHUS.



KoHcTaHTa cKOpOCTH M MOPSAIOK peakuy. Peakiiny nepeMeHHOro nopsakKa.

2. @enomeHonocuveckas KuHemuka CIOXHBIX XHUMHYECKHX peakuuid. [lpuHimn
HE3aBUCHMOCTH JJIEMEHTApHBIX cTaauil. Kunermdeckume ypaBHeHUS Ui OOpaTUMBIX,
napajyieNIbHBIX M TIOCIEOBaTENbHBIX peakiuil. KBaszucranmomapHoe npubamkeHue. Merton
bonenmreiina - Témknna. KuHeTnka TrOMOreHHbIX KaTaIUTUYECKMX U (DePMEHTATHBHBIX
peakuuii. YpaBHeHnue Muxasnuca - MeHTEH.

enneie peaxunu. KuHeTMKa HEPa3BETBICHHBIX M Pa3BETBICHHBIX LENHBIX PEAKLUI.
Kunetnueckne OCOOCHHOCTH pa3BETBIEHHBIX LIEHHBIX peakuuil. [lpenenbHble sBIeHUS B
pa3BETBICHHBIX LIENHbIX peakuusax. [loayocTpoB BociaMeHeHus, IepUo UHAYKIUH. TemioBoit
B3pbIB.

Peakuun B noroke. Peakuuu WI€albHOTO BBITECHEHHS M MJICAIBHOIO CMEIICHHUS.
KonebarenbHble peakuuu.

3. Makpoxunemuxa. Ponb nuddy3un B KHMHETUKE reTeporeHHbIX peakuui. Kuneruka
TFETEPOre€HHBbIX KAaTAIMTUYECKUX peakuuil. PasnuuHble peXxumMbl NPOTEKAaHUS PEaKLUN
(KMHeTHYecKass M BHEUIHsS KUHEeTW4eckas o0jacTu, oO0JacTH BHEIIHEH U BHYTpEHHEH
mubdy3un).

4. 3aBUCUMOCTb CKOPOCTU pEaKLUU OT TeMIIepaTyphl. YpaBHEHUE AppeHuyca. DHEprus
AKTHBALIUU U CIIOCOOBI €€ ONpe/IeIICHNUS.

5. Onemenmapmnvie akmvl Xumuueckux peakyuu W (QUINUECKUH CMBICT SHEPIUU
akTuBauuu. TepMuueckuil W HETEpMUYECKHE IyTU aKTUBALMUKU MoJiekysl. OOMeH »Hepruei
(mocTynarenbHOM, BpallaTeIbHOW M KoJeOaTeNbHOW) HpPU CTOJKHOBEHUSAX MOJIEKyl. Bpewms
peJlakCcalliy B MOJIEKYJISIPHBIX CUCTEMAX.

Teopus akTuBHBIX cTONKHOBeHUH. CeueHne xumuueckux peakuuii. @opmyna Tpayrna -
JIptouca. Pacuer NpEeAdKCIOHEHIMAIBHOIO MHOMKHUTEISA II0 MOJEKYJSIPHBIM ITOCTOSIHHBIM.
Crepuueckuii pakTop.

Teopust mnepexoqHOro CcoOCTOSHUS (aKTMBHUPOBAHHOTO Komiuiekca). [loBepxHOCTb
noTeHuuanbHou ’Hepruu. IlyTh m koopauHara peakiuu. CTaTUCTUYECKUM pacueT KOHCTAHTHI
CKOPOCTH. DHEPrus M 3HTPOINUS aKTUBAaLMU. Vcronp30BaHNE MOJIEKYIAPHBIX MOCTOSIHHBIX IPU
pacueTe KOHCTaHTbI CKOPOCTH.

6. Pasnuunvie munvl xumuueckux peaxyuti. MOHOMOJEKYJISPHbIE peaklM B razax, cxema
JInnnemana-Xpucrtuancena. Teopuss PPKM. bumonexynspHsle 1 TPHMOJEKYJISPHBIE PEAKIINH,
3aBUCHUMOCTD IPEIIKCIOHEHIINATBHOTO MHOXKUTEINSI OT TEMITEPATypBhI.

Peaknmn B pacTtBopax, BIMSHHE PACTBOPUTENS M 3apsia PEarupyrolux 4YacTHL.
Krnerounsiii 3 ekt u compBaraims.

DoToXUMHUYECKHE u paavallMOHHOXUMHUYECKHE peakuuu. DnemMeHTapHbIe
(oToOXUMHUECKHUE MPOLIECChl. DKCUMEPHI M IKCUIUIEKCHL. M3MeHeHne pU3ndecKkux U XUMHYECKHUX
CBOWCTB MOJIEKYJI IIPU DJIEKTPOHHOM BO30YyxaeHuU. KBaHTOBBIN BBIXOJ. 3aKoH DiHIITENHA -
IIrapka.

7. DnekTpoxuMHUYeckue peakuuu. JIBolHONW »snexTpuyeckuit cioil. MogenbHbIe
IIPEICTABIICHUS O CTPYKTYpE ABOMHOIO 3JIeKTprueckoro cios. Teopus I'yu - HanmeHna - ['pama.

BHGKTPOKaHI/IHﬂpHBIe SABJICHUS, YPABHCHHC JInnmmana.



CkopocTh W CTaauu  AJIEKTpOAHOro  mponecca. Ilonspuzanus — AJIEKTPOIOB.
[Tonsporpadus. Tok oOMmeHa U mepeHanpspKeHHe. 3aBUCUMOCTh CKOPOCTH CTaAMM paspsiia OT
CTPOEHHUsI IBOWHOIO CJIOSL.

XYUMHUYECKHME HMCTOYHMKM TOKA, UX BHJIbL. OJIEKTPOXUMHUYECKas Kopposus. MeTojsl
3alIATHI OT KOPPO3HH.

Karaums

8. Knaccugpuxayus  xamarumuueckux — peakyuii W KaTaliu3atopoB.  Teopus
IIPOMEKYTOUHBIX COEJUHEHN B KaTaIN3€, IPUHIIUI S3HEPTeTUYECKOr0 COOTBETCTBHUS.

9. I'omoeennwiti kamanu3. KucnoTHo-ocHOBHOU Katanu3. KuHeTHka 1 MexaHu3M peakuuit
cnenn(uyeckoro KHUCIOTHOro Kartanuza. DyHkuuum KuciotHoctd [ammera. Kunernka u
MEXaHMU3M peakUuil oOIIero KMCIOTHOrO Katanusa. YpaBHeHHe bpéncrena. Koppensunonusie
yYpaBHEHHUS JJIsl SHEPTUH aKTHBAIMHM M TEIUIOT peakiuii. Crenupudeckuii U oOmuii OCHOBHOMN
karanu3. HykineohunbHbIN 1 371eKTPO(UITBHBIN KaTalus3.

Karanu3 MeTamioKOMIUIEKCHBIMH COE€IMHEHUSIMU. ['OMOTreHHbIE peakluu THAPUPOBAHUS,
UX KMHETUKA U MEXaHU3MBL.

10. @epmenmamusnvii xamanuz. AJCOPOIMOHHBIE W  KATAJUTUYECKHE IIEHTPHI
¢depMeHTOB. AKTHBHOCTH M CyOCTpaTHasi CeleKTUBHOCTh (epmeHToB. KodepmeHTHI.
Mexanu3mbl HepMEHTATUBHOIO KaTalu3a.

11. I'emepocennviii kamanuz. OnpenercHue CKOPOCTH TETEPOTCHHOW KaTaTUTHYECKOU
peakuuu. YaenpHas U aTOMHAasi akTUBHOCTb. CelleKTUBHOCTh KaTanu3aTopos. Poib agcopOuuu B
KMHETUKE TIETEPOreHHbIX  KaTaJuTH4YeCKUX peakuuil. HeoIHOpOOHOCTH  MOBEPXHOCTHU
KaTajlu3aTOpOB,  HAHECEHHbIC  KaTalu3aTopbl.  ODHEPrusl  aKTUBALMM  [ETEPOre€HHBIX
KATAJIMTUYECKUX PEaKLUM.

CoBpeMeHHbIE TeOpUH (PYHKIIMOHUPOBAHHSI T€TEPOT€HHBIX KaTaIH3aTOPOB.

OcHOBHBIE MPOMBIINIJICHHBIC KATAIUTUICCKHUEC ITPOUCCCHI.
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