MUHUCTEPCTBO HAVKH W BBICIIET'O POCCHSICA HAVKA JIA BBUIBIC BEJIOTUAH
OBPA30OBAHHA POCCUHNCKOHW OEJIEPALIUN MUWHUCTEPCTBO
PenepanbHOE roCyIapCTBEHHOE «Poccusica HAyKasIC AKATEMUSIIOH
OI0/KETHOE yupeKIeHHe HayKu Ypai okonca Kovm Hayka wopum»
DesrepaIbHbII HCCIEI0BATEILCKHI LEHTP TYSJIaH YK HyOabIch deaepaabHOi mopuH
«KoMu Hay4HbIIT HeHTP YPaIbeKoro oTaeIeHust @enepanbHOH KaHMY
Poccuiickoii akagemuu Hayk» CLOMKYJI HayKa yupexaeHue
(UL Komu HIT YpO PAH) (TPLU PHA YplO Komu HIII)

% VTBEPXXJIAIO
-BpeMeHHO HCIIOHSOIHi
7 ~” " 0BsA3aHHOCTH JIUPEKTOpa

* @M Kown HIL YpO PAH

g ,,&,AZ% A.B. CamapuHn

« m\‘é(’ﬁf/ s 2019 r.

ITPOI'PAMMA
BCTYITUTEJILHOIO SK3aM€Ha B aCIIUPaHTypy

IO HaIIPaBJICHUIO TOATOTOBKH
04.06.01 — Xumuyeckue HayKu

110 HAPABJIEHHOCTH (IIPOGHITL), COOTBETCTBYIOMIENH HAYYHOM CIIELUATLHOCTH
02.00.04 - PU3UYECKASA XUMUA

CeikteiBKap 2019



Beenenue

B ocHOBY HacToAlIell HporpamMmbl IOJIOKEHBI CIEAYIOUME AWCLUIIMHBL YYEHHUE O
CTPOEHUM BEILIECTBA, XUMHUECKasi TEPMOJAMHAMUKA, TEOPHUS IMOBEPXHOCTHBIX SIBJICHUM, y4eHHE
00 2JIEKTPOXMMHUYECKUX IIpoLeccax, TEOPUS KUHETHUKU XHMHUYECKUX pEeakUuid U Y4YEHHE O
KaTajuse.

l. CTpoeHue BelecTBa

1. OcHoswr  knaccuueckoii meopuu xumuuecko2o cmpoerus. OCHOBHBIE MOJOKEHUS
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 B3aUMOACUCTBHI. MeTOAbl MOJIEKYJISIPHOM MEXaHWKU U MOJIEKYJAPHOU
JUHAMUKU IIPY aHAJIW3€ CTPOEHUS MOJIEKYIL.

OOmue mnpUHIMIBI KBAHTOBO-MEXAHMYECKOTO OMHUCAHHS MOJEKYISPHBIX CHUCTEM.
Crauuonapunoe ypaBHenue IIpénunrepa pans cBoOOIHON MoOekyibl. AnnabaTHueckoe
npuOIKeHrne. DIeKTPOHHOE BOJIHOBOE YpaBHEHHUE.

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

Konebanus monekyn. HopmanbHbie KojeOaHWs, aMIUIATYAbl M YacTOTHl KOJICOaHUH,
YacTOThI OCHOBHBIX KoJieOaTebHBIX Mepexo10B. Konebanus ¢ 60IbIION aMILTUTYI0M.

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

DJEeKTPOHHOE CTPOEHHE aTOMOB U MOJIeKyJl. OHOAIEKTPOHHOE MPUOIKEeHnEe. ATOMHbBIE
U MOJIEKYJIIpHBbIE OpOUTaNIU. DNEKTPOHHbIE KOHGUTYpaluu U TepMbl atoMoB. [IpaBuno XyHpa.
DneKTpOoHHas INIOTHOCTh. Pacnpenenenre 21eKTpOHHON TUIOTHOCTH B ABYXaTOMHBIX MOJIEKYJIax.
Koppensiuronnsie opburansHele auarpaMMbl. Teopema Kynmanca. Ilpenensl npumeHMMoOcCTH
OJTHORJICKTPOHHOTO MPUOTHKSHHUS.

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

OneKTpOHHAs KOppesilysl B aTOMax M MojeKyiax. ['€ mposBiaeHus B CBOMCTBAX MOJIEKYIL.
Metoa KOHGUTYPAITMOHHOTO B3aUMOICHCTBHUS.

[IpencraBnenust o 3apsgax Ha aroMax U TMOpsKax cBsizel. PasznuuHble MeTonbl
BBIJIEJICHUS] aTOMOB B MoJiekynax. Koppensuuu IecKpUNTOpPOB 3JIEKTPOHHOIO CTPOEHUS U
CBOMCTB MOJIEKYJ. UHIIEKCBI peaKIIMOHHON CIOCOOHOCTH. Teoprsi TpaHUIHBIX OpOUTasei.

3. Cummempus MoneKyiapHulX cucmem. TouyeuHble TPYNIbl CHUMMETPUU MOJIEKYII.
[TonsTHE O peACTaBICHUAX TPYII U XapakTepax npezcraBieHuid. OOmme cBoWCTBa CHMMETPUHN
BOJIHOBBIX (DYHKIIMH U MOTEHLUANBHBIX MOBEpXHOCTEN MoJeky. Knaccudukanus KBaHTOBBIX
COCTOSSHUM aTOMOB M MOJIEKYJ IO cuMMeTpud. CHMMETpHs aTOMHBIX U MOJIEKYJISPHBIX
opbuTanen, 6- 1 T-opoUTaIH. T-DNEKTPOHHOE MPUOIIKEHNE.



BnusHue cummeTrpuM paBHOBECHOM KOH(HIrypanuu siiep Ha CBOMCTBa MOJEKYT M HX
OUHaMudeckoe moseneHue. OpOuTanbHble KOppESIIHOHHBIE auarpammbl.  CoxpaHeHHe
OpOUTAILHOM CUMMETPUH IIPU XUMUYECKUX PEAKIUAX.

4. Dnekmpuueckue u MmacHummuvle ceoticmed. JIUMONBbHBIA MOMEHT M IOJISIPU3YEMOCTh
MOJIEKYJI. MarHUTHBIA MOMEHT U MarHUTHAasE BOCIPUUMYMBOCTE. D¢ dekTsl [llTapka u 3eemana.
MarautHo-pe30HaHCHbIE METObI UCCIIEOBAHUS CTPOCHUS MOJIEKYJL. XUMUYECKUI CIIBUT.

OnTuyecke CHEeKTpbl MOJEKyl. BeposSTHOCTHM mepexoloB U mpaBuia oTOOpa MpHU
nepexo/iax MEeX/y pa3IMYHbIMU KBAHTOBBIMH COCTOSIHUSIMHU MOJIeKyJl. CBSI3b CIIEKTPOB MOJIEKYT
¢ ux crpoeHueM. OnpenereHre CTPYKTYPHBIX XapaKTEPUCTUK MOJIEKYJ U3 CIIEKTPOCKOIUYECKUX
JTAaHHBIX.

5. Meorcmonexynsapuvie g3aumooeticmsus. OCHOBHBIE COCTABIISIONINE MEXKMOJIEKYJIIPHBIX
B3aUMOJACUCTBUN. MONEKyIsIpHbIE KOMIUIEKCHI. BaH-aep-BaajbCoBbl MOJIEKYJbl. KiacTepsl
aTOMOB U MoJieKyll. BogoponHas cBsa3b. CynepMoIeKyibl U CyIpaMoIeKyIsipHas XUMUSL.

6. OcHosHble pe3ynibmamsl U 3aKOHOMEPHOCMU 8 cmpoeHuu moiaekyl. CmpoeHue MOJIEKYI
MPOCTBIX U KOOPAMHALMOHHBIX HEOPraHWYeCKuX coenuHeHuil. llonmusaepHble KOMIUIEKCHBIS
coenquHeHusi. CTpoeHHME OCHOBHBIX THUIIOB OpPraHMYECKUX M DJIEMEHTOOPTaHMYECKUX
coenuHenuil. CoequHenust BkitoueHus. [lomumeps! 1 Ononoaumepsl.

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

Wneanbuble kpuctaibl. Kpucraminyeckas pelierka M KpUCTalNIM4ecKas CTPYKTypa.
Peanbuble kpucramisl. Tumbl AeQeKTOB B pealbHbIX KpHCTauiax. KpucTamibl ¢ HEMOIHON
YIOPSA0YCHHOCTHIO. JJOMEHHBIE CTPYKTYPHI.

Cummertpus kpucramioB. Kpucramiorpapuueckue ToYeUHbIe TPYIIBI CUMMETPHH, THITbI
pemierok, cuUHroHuu. [loHsATHE O NPOCTPAHCTBEHHBIX TIpynmax KpuctamioB. WHAeKcH
KpUCTAJIIOTpaQUUECKUX TpaHei.

ATOMHBIE, HOHHBIE, MOJIEKYJISIPHBIE U JAPYTUE TUIBI KpUcTauioB. Llenoyeunsle, kapkacHbIe
U CIIOUCTBIE CTPYKTYPBHI.

CrpoeHre TBepAbIX PAcTBOPOB. YIOpPSAOYEHHBbIE TBEpHblE pacTBOpPhHL. AMOp(HBIE
BemecTBa. OCOOEHHOCTH CTPOEHHUS OJIMMEPHBIX (as3.

Mertanisl 1 OTYIPOBOAHUKU. 30HHAS CTPYKTYypa dHEPreTUYECKOro CIIEKTpa KPHUCTAJIOB.
[ToBepxHocTh @epmu. Paznuunsie Tumnsl npoBogumocTy. Konebanus B kpuctamiax. GoHOHBI.

Kunkoct. MruoBeHHast ¥ kosnebaTesIbHO YCpeJHEHHAsS! CTPYKTYpa KHUJIAKOCTH. ACCOIMAThI
U KJIacTepbl B KUAKOCTAX. DIyKTyalluu W KoppensuuoHHble pyHKuuu. CTpyKTypa HpPOCTBIX
KUJIKOCTEN. PacTBOpbI HEANEKTPOIUTOB. CTPYKTYypa BOABI U BOJAHBIX PacTBOPOB. CTPYKTypa
KHUJIKUX JIEKTPOJIUTOB.

Muriennoo6pa3oBaHie U CTPOSHUE MULIEILT.

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

8. Ilogepxnocms KoHOeHCUpogaHHbIX ¢ha3. (OCOOEHHOCTH CTPOEHUS TOBEPXHOCTH
KPUCTAIIJIOB U JKUAKOCTEH, CTPYKTypa TpaHUIlbl pa3jiena KOHACHCUPOBAaHHbIX (a3. Monekyisl u

KJ1acTepbl Ha moBepxHocTU. CTpyKTypa aJcOpOLMOHHBIX CIIOEB.



1. XuMHYeCKas TePMOAUHAMUKA
OcHoGHble NOHAMUA U 3AKOHbL MEPMOOUHAMUKY

1.  OcHOBHBIE MOHATHS TEPMOJWHAMUKHU: H30JUPOBAHHBIE U OTKPBITHIE CHCTEMBI,
PaBHOBECHBIE M HEPABHOBECHBIE CHCTEMbl, TEPMOJUHAMHYECKUE NEPEMEHHBIC, TEeMIeparypa,
WHTCHCHUBHBIE M OKCTCHCHBHBIE II€PEMEHHbIE. YpaBHEHUs COCTOsHUA. Teopema o
COOTBETCTBEHHBIX COCTOSIHUAX. BupuanbHble ypaBHEHUSI COCTOSHUS.

2. Ilepsviti 3axon mepmoounamuxku. Termnora, paboTa, BHYTPEHHSS OSHEPrusi,
SHTAJbINUA, TEIIOEMKOCTh. 3akoH ['ecca. CraHmapTHhIE COCTOSHMS U CTaHAAPTHBIE TEIJIOTHI
XUMHUYECKHX PEaKIuii. 3aBUCUMOCTh TEIUIOBOTO 3 deKTa peakiuu oT Temreparypsl. @opmyna
Kupxrodda. Tabmuibl cTaHIapTHBIX TEPMOJAMHAMUYCCKUX BEIUYMH W UX HCIOJH30BaHUE B
TEPMOJIMHAMUYECKUX pacyeTax.

3. Bmopou 3axon mepmoounamuxu. DHTPONHS W €€ HU3MCHEHHS B OOpaTUMBIX U
HeoOpaTuMbIX Mporeccax. Teopema Kapuo-Knaysuyca. Paznuunsie mkanbsl Temmneparyp.

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

VpaBuenne ['ub60ca-I'enbmronsia. Pabora uw  Terora XMMHUYECKOTO —MpoIecca.
XUMHYECKUE MTOTECHIINAIBL.

4. Xumuueckoe paenogecue. 3aKOH ACUCTBYIOIIUX Macc. Pa3iauuHble BUIIBI KOHCTaHT
paBHOBecHS M CBsI3b MeXAy HUMHU. M3orepma Bant-I'odda. YpaBHenuss n3o0apel U M30X0pbHI
XUMUYECKON peaklunu. PacueTsl KOHCTAaHT paBHOBECUS] XUMUYECKUX PEAKLUI C UCIIOJIb30BAHUEM
TabJIMI CTAaHJAPTHBIX 3HaYEHUH TepMoanHamuueckux ¢yHkuuil. [IpuBenennas sueprus ['n66ca
U €€ UCIO0JIb30BaHUE JJI1 pacueTOB XMMHUUYECKUX paBHOBecUil. PaBHOBeCHE B 110Jie BHEIIHUX CHUJI.
[TonHbIE TOTEHIIMAIIBL.

dnemenmuvl cmamucmuyecKoil mepmooOuHaAMuUKY

5. MuKpo- U MakKpOCOCTOSIHUSI XUMUUYECKHX cucteM. Pa3oBbie ['- u p-mpocTpaHcTBa.
Dproauueckas THUrore3a. TepMOIuHAMUYECKass BEPOSITHOCTh M €€ CBSI3b C DHTPOIHEH.
Pacnpenenenne Makcgeia - bonpimana.

CratucTudeckue cpeHHE 3HAUYCHHUS MAaKpOCKONMMYECKHX Benu4uH. AHcamOimu ['uGbca.
MUKpOKaHOHHUECKOE M KaHOHMYECKOE pacrpezeieHus. Pacuer uwucna coOCTOSHUUA B
KBa3UKIACCHUYECKOM MPUOITMKEHUH.

Kanonnueckass ¢ynknusa pacnpenenenus [unb66ca. Cymma 1O COCTOSHHSIM — Kak
CTAaTUCTUYECKasg XapakTepuctuueckas (QpyHKius. CTaTUCTUYECKUE BBIPAKEHUS ISl OCHOBHBIX
TePMOJAMHAMUYECKUX QYHKIINNA. MOJNEKyIIpHas CyMMa IO COCTOSIHUSIM M CYMMa 110 COCTOSTHUSIM
MaKpOCKoNmuueckon cucteMbl. [locTymarenbHasi, BpamaTenpHas, JIEKTPOHHAS U KoJieOaTeIbHas
CyMMBI TI0 cocTostHUsIM. CTatuctudeckuil pacuet sHTponuu. [Tocrynar [1nanka u abGconroTHas
SHTPOIIHUS.

[TpubnmxeHne <«OKeCTKHH poTaTop - TrapMOHMYECKHi ocuuuiarop». CocTaBisomue
BHYTpEHHEH DJHEpPruu, TEIIOEMKOCTY W DJHTPOMHH, OOYCIOBJICHHBIE MOCTYIMATENbHBIM,
BpaIlaTeIbHBIM U KOJIEOATEIbHBIM JIBHYKEHUEM.



Pacuer KOHCTaHT paBHOBECHS] XMMHYECKHMX PEAKIUNA B HACATBHBIX Tra3aXx METOJ0M
CTAaTUCTUYECKOM TepMoauHaMuku. CTaTUCTUYECKas TEPMOJAMHAMHUKA pPEAIbHBIX CHUCTEM.
[ToTeHMaIBl MEXMOJICKYISIPHOTO B3aUMOICHCTBUS ¥ KOH(DUTYpAITMOHHBIN MHTETPA s
peanbHOro rasa.

Pacnpenenenus bose - Ditnmrelina u ®epmu - Jlupaka. BeipokaeHHbIN U1€albHBIN Ia3.
DJIeKTpOHBI B MeTauiax. YpoBeHb Pepmu. CratucTudeckas Teopusi DUHIITEHHA HACATbHOTO
kpuctaia, teopust Jle6as. Toueunble nedeKThl KpPUCTAUIMYECKUX peuieTok. PaBHOBecHble U
HEpaBHOBECHBIE JIe()eKThl. BrIuucCieHne CyMM HO COCTOSTHUSIM ISl KPUCTAJIOB C Pa3IUYHBIMU
TOYCYHBIMU JedekTaMu. HecTexnomMeTpudeckue COCOUHEHHS U UX TEPMOJIMHAMUYECKOE
OIMCAHUE.

DJIeMeHTbI MePMOOUHAMUKU HEOOPAMUMBIX RPOUECCOE

6. OcCHOBHBIC TOJIOKEHHSI TEPMOAMHAMUKM HEPAaBHOBECHBIX IporeccoB. JlokampHOE
paBHoBecue. Onykryaunn. Oynkuus auccunanuu. [lotoku u cunbl. CKOPOCTh MPOU3BOJICTBA
SHTPONUU. 3aBUCUMOCTh CKOPOCTH MPOM3BOJACTBA SHTPOMUU OT OOOOIIEHHBIX MOTOKOB U CHIL
CootHomienust B3auMHOCTH OHcarepa. CrallMOHApHOE COCTOSIHUE CHUCTEMbl M Teopema
[IpuroxuHa.

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

PacrBopbl. Pa3zoevie pasnosecus

7. Paznuunvie numwvl pacmeopos. CriocoObl BbIpaXXEHUsI COCTaBa pacTBOpOB. MyeanbHble
pacTBOpHBI, 00IIee YCIOBUE HICAIBLHOCTH PACTBOPOB. [laBieHHE HACBHIIMIEHHOTO Mapa KHIKHX
pacTBOpoB, 3akoH Payins. HeupgeanbHble pacTBOppl M HMX CBOMCTBA. MeTOJ aKTMBHOCTEH.
KoadduiimenTsl akTHBHOCTH U UX ONPEJIEICHHUE.

CrangapTHble COCTOSIHUSI MpPH ONPEIENICHUU IOTEHIMAOB KOMIIOHEHT pPacTBOPOB.
CummeTpudHasi 1 HECUMMETPUYHAS CUCTEMBI OTCUETA.

KomnmuratuBHble CBOWMCTBA pacTBOpPOB. M3MeHeHHe TeMIiepaTrypbl 3aMep3aHusi paCTBOPOB,
Kpuockomus. 30HHas 1aBka. OcMmoruyeckue siBieHus. [lapimanbHbie MOJbHBIE BETHYUHBI, MX
onpezeneHue A OMHapHBIX cucTteM. Y paBHeHue [ ub6ca-/lrorema.

OyHKIUS CMEUIEHUS 7151 UICATbHBIX U JUIS UICaIbHBIX U HEUJeaNbHBIX pacTBOpOB. IIpenensHo
pa30aBIIeHHbIE PACTBOPHI, aTepMaJIbHbIC U PETYISPHBIC PACTBOPHI, UX CBOWCTBA.

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

OIHOKOMIIOHEHTHBIE CHCTEMBI. J[parpamMmbl cOCTOSIHUS BOXBI, cepbl, (ocdopa u
yriepona. @a3oBbie MEPEXoibl EPBOIO posa. YpasHuenue Knanelipona-Knaysuyca.

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

da3oBble Epexobl BTOPOTo pojia. Y paBHeHUs DpeHdecTa.

TpexxommnoHneHTHbie cucTeMbl. Tpeyrombumk ['ubG6ca. JluarpaMMmbl — TJIaBKOCTH

TPEXKOMITOHCHTHBIX CUCTEM.



AcopOunsi M n0GEPXHOCMHbLE AGICHUA

9. Aocopoyua. Ancopbent, ancopbar. Bunel agcop6mun. CTpyKTypa MOBEpXHOCTH U
IIOPUCTOCTh ajicopOeHra. Jlokanu3oBaHHas u JIeJI0KaIN30BaHHAas azcopouusi.
MoHoMoueKyIsipHass M TNOJUMOJEKyJspHas  aacopOuusa.  JluHamuueckuil  XapaxTep
a7IcOpOLIMOHHOTO PAaBHOBECHUS.

W3otepmbl 1 u300apel ancopbuuu. Ypasuenue ['enpu. KoHcranta ancopOLHOHHOTO
paBHOBecus. YpaBHeHue JleHrmropa. AacopOius U3 pacTBOpoB. YpaBHeHHe bpyHayapa - Dmera
- Tennepa (BOT) nns monmumonekynsipHon agcopOiuu. OnpeaesieHne Iomaad MOBEPXHOCTH
agcopOeHTa.

Xpomarorpadusi, pa3TudHbIe €€ TUIIBI (Ta30Basl, KUAKOCTHAS, TPOTUBOTOYHAS U JIP.).

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

Dddext Pebunnepa: n3MeHeHne TPOYHOCTH U MJIACTUYHOCTH TBEP/IbIX TEJ BCIEICTBUE
CHWKEHUS UX TTIOBEPXHOCTHOM SHEPIHUH.

Kanunnsapueie sBiieHus. 3aBUCMMOCTH JIaBJICHHMSI Tapa OT KPHUBU3HBI IOBEPXHOCTH
xkuakoctu.  Kamwuisapuas koHaeHcanus. 3aBUCMMOCTh  PAacCTBOPUMOCTH  OT  KPHUBU3HBI

MOBEPXHOCTH PACTBOPSIIOIIMXCS YacTull (3akoH ['n06ca - OctBanbaa - @peitnmxa).

dnekmpoxumuuecKue npoyeccol

11.  PactBopel 31eKkTposuTOB. VOH-AMNONBHOE B3aUMOJEHCTBUE, KaK OCHOBHOM
nporecc, ONpeAessiIomuid  YCTOMUMBOCTh  pacTBOPOB  3JEKTPOJUTOB.  KoaddummeHnTs
AKTUBHOCTH B PACTBOPAaX »3JEKTPOIUTOB. CpeaHsis aKTUBHOCTh M CpeaHUN Ko3()UIMEHT
AKTUBHOCTH, UX CBSI3b C aKTUBHOCTBIO OT/AEIbHBIX HOHOB. OCHOBHBIE MOJIOKEHUS Teopun Jledast
- Xrokkens. [lorenmnuan nonHo# arMocdepsl.

VYCioBUsL  3MEKTPOXMMMYECKOTO  paBHOBECHs Ha TIpaHulle pa3gena ¢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 3JIEKTpOXUMHUUYECKOW neHu. [loHsTHE 371eKTpoIHOro
noreHuuana. OrmnpeneneHne Kod3()PUIMEHTOB aKTUBHOCTH Ha oOcHoBe wusMepenuit OJ[C
raJlbBAHUYECKOTO JIEMEHTA.

DNEeKTPONPOBOAHOCTS  PAaCTBOPOB  DJIEKTPOJIUTOB:  yA€NbHAs U DKBUBAJCHTHAS
AIIEKTPONPOBOHOCTh. Yucia mepeHoca, NOABIKHOCTH 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 peakiuu. OCHOBHOM MOCTYJIAT XMMHUYECKON KUHETHUKH.

CrniocoOs1 onpeneneHust ckopoctu peakuuu. Kunernyeckue kpuble. Kunetnueckue ypaBHEHUS.



KoHcTaHTa cKOpOCTH M MOPSAIOK peakuy. Peakiiny nepeMeHHOro nopsakKa.

2. @enomeHnonocuveckas KuHemuka CIOXHBIX XUMHUYECKHX peakuuid. [IpuHimmn
HE3aBUCHMOCTH  JJIEMEHTAapHbIX cTaauil. Kunermueckue ypaBHeHUS Ui OOpaTUMBIX,
napajyieNIbHBIX M TIOCIEOBaTENbHBIX peakiuil. KBaszucranmomapHoe npubamkeHue. Merton
bonenmreiina - Témknna. KuHeTnka TrOMOreHHbIX KaTaIUTUYECKMX U (DepPMEHTATHBHBIX
peakuuid. YpaBHenue Muxasnuca - MeHTEH.

ennele peaxunu. KuHeTnka HEpa3BETBIECHHBIX M Pa3BETBICHHBIX LENHBIX PEAKLUIA.
Kunetnueckne OCOOCHHOCTH pa3BETBIEHHBIX LIEHHBIX peakuuil. [lpenenbHble sBIeHUS B
Pa3BETBIICHHBIX LIENHbIX peakuusax. I1omyocTpoB BociaMeHeHus, nepuoa MHAYKIuu. Teroson
B3DBbIB.

Peaknun B mnortoke. Peaknuu HIeanbHOTO BBITECHEHHS M HICAIBHOIO CMELICHUS.
KonebarenbHble peakuuu.

3. Makpoxkunemuxa. Ponb nuddy3un B KUHETUKE reTeporeHHbIX peakuui. Kuneruka
TFETEPOre€HHBbIX KAaTAIMTUYECKUX peakuuil. PasnuuHble peXxumMbl NPOTEKAaHUS PEaKLUN
(KMHeTHYecKass W BHEUIHAS KUHETWYeckas o0yacTv, o0jacTH BHEIIHEH U BHYTpEeHHeH
mubdy3un).

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

5. Onemenmapuvle akmel XuUMUYeCKux peakyuti W (PU3MUECKUI CMBICI 3HEPIUU
aktuBauuu. TepMuueckuil W HETEpMUYECKUE IYTH aKTUBaLMM MouieKyn. OOMeH sHepruei
(mocTymarenbHOM, BpallaTeIbHOM M KoJeOaTeNbHOW) IpU CTOJIKHOBEHHUSX MOJIEKyll. Bpewms
peJlakCcalliy B MOJIEKYJISIPHBIX CUCTEMAX.

Teopus akTUBHBIX CTOJKHOBeHHI. CeueHue xumudeckux peakuuid. @opmyna Tpayrua -
JIptonca. Pacuer mNpeadKCIOHEHIMAIBHOTO MHOMKHTENS II0 MOJIEKYJISPHBIM ITOCTOSTHHBIM.
Crepuueckuii GpakTop.

Teopust mnepexogHOro COCTOSHUS (aKTMBHPOBAaHHOro KoMiuiekca). IloBepxHocTh
noTeHuuanbHou ’Hepruu. IlyTh m koopauHara peakiuu. CTaTUCTUYECKUM pacueT KOHCTAHTHI
CKOPOCTH. DHEPrUs M 3HTPOIUS aKTUBALMU. VCcroap30BaHNE MOJIEKYJISIPHBIX NOCTOSHHBIX MPU
pacyere KOHCTaHTBI CKOPOCTH.

6. Pasnuunvie munvl xumudeckux peakyuti. MOHOMOJIEKYJISIPHbIE peakIMM B razax, cxema
JInnnemana-Xpucrtuancena. Teopus PPKM. bumonexynspHsle 1 TPHMOJIEKYJISPHBIE PEaKIMH,
3aBUCHMOCTB ITPEAKCIIOHEHIINATIBHOTO MHOKHTENS OT TEMIIEPATYPBI.

Peaknum B pacTBOpax, BIMSHUE pAacTBOPUTENSI W 3apsia pearupyrolnux YacTHIl.
Krnerounsii ekt u compBararms.

DOTOXUMUYECKHE u paguanMOHHOXUMUYECKHE peakuuu. DJIeMeHTapHbIe
(oToOXUMHUECKHE MPOLIECChl. DKCUMEPHI M IKCUIUIEKCHL. M3MeHeHne Gu3n4eckux 1 XMMUYeCKUX
CBOWCTB MOJIEKYJI IIPU DJIEKTPOHHOM BO30YyxaeHuU. KBaHTOBBIN BbIXOA. 3aKOH DWHINTEHHA -
IIrapka.

7. DnekTpoxuMHUYeckue peakuuu. JIBolHONW »snexTpuyeckuit cioil. MogenbHbIe
MPEJCTABICHUS O CTPYKTYpPE IBOMHOTO 3eKTpruieckoro ciios. Teopus ['yu - Hanmena - ['pama.

BHGKTPOKaHI/IHHpHBIe ABJICHUS, YPABHCHUC JInnmnMmana.



CkopocTh W cTaauum  JIEKTponHOro  mpoumecca. llomspuzanmust  37I€KTpOIOB.
[Tonsporpadus. Tok oOMmeHa U mepeHanpspKeHHe. 3aBUCUMOCTh CKOPOCTH CTaAMM paspsiia OT
CTPOEHHUsI IBOWHOIO CJIOSL.

XVUMHUYECKME MCTOYHMKM TOKA, UX BMJIbL. OJIEKTPOXUMHUYECKas Kopposus. MeTosl
3aIIUTBI OT KOPPO3HHU.

Karanu3

8. Knaccuguxayus ~ kamanumuueckux  peakyuti M KaTaauzaTopoB.  Teopus
IIPOMEXXYTOUHBIX COCIUHEHUH B KaTaJIn3€, IPUHLIUI YHEPIETHYECKOTO COOTBETCTBHSI.

9. I'omoeennwiti kamanu3z. KucnoTHo-ocHOBHOU Katanu3. KuHeTnka 1 MexaHU3M peakuuit
cnenn(uyeckoro KHUCIOTHOro Kartanusa. DyHkumu kucinotHoctd [ammera. Kuneruka wu
MEXAaHMU3M peakuuil oOIIero KUCIOTHOrO Karanusa. YpaBHeHHe bpéncrena. Koppensunonnsie
YpaBHEHUS JJIsl SHEPTUi aKTHBAIMKM M TEIUIOT peakiuii. Crienupuyeckuii 1 o0muil OCHOBHOM
katanu3. HykneounbHbIi 1 37eKTpOQHIBHBINA KaTaaus3.

Karanu3 MeTajsIOKOMIUIEKCHBIMM COEAVHEHUSAMU. [ 'OMOT€HHbIE peaKIIMK TUAPUPOBAHHUS,
UX KUHETHKA U MEXaHU3MBI.

10. @epmenmamusnviti xamanuz. AJCOPOIMOHHBIE W  KATAJIUTUYECKHE IIEHTPBI
depMeHTOB. AKTHUBHOCTh M CyOcTpaTHasi celeKTuBHOCTh (epmentoB. KodepmeHTEI.
Mexanu3mbl HepMEHTATUBHOIO KaTalu3a.

11. I'emepocennviii kamanuz. OnpenercHue CKOPOCTH TETEPOTCHHOW KaTaTUTHYECKOU
peakuuu. YaenpHas U aTOMHAas aKTUBHOCTb. CeNleKTUBHOCTh KaTanu3atopos. Ponb ancopbuuu B
KMHETUKE TEeTEPOTeHHBIX  KATaIUTHYECKUX peakuui. HeomHOpoAHOCTP  IOBEPXHOCTH
KaTaJlu3aTOpOB,  HAHECEHHBIE  KaTalu3aTOpbl.  OHEpPrus  aKkTUBAllUU  TI'ETEPOTEHHBIX
KaTaJIUTHYECKUX PEAKIIHM.

CoBpemeHHble TeOpUH (PYHKIIMOHUPOBAHUS T€TEPOr€HHBIX KaTaJn3aTOpPOB.

OcHOBHBIE MPOMBIINIJICHHBIC KATAJIMTUYCCKUEC ITPOLCCCHI.
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