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1. OO0mue moJ1o:KeHUs

[IporpaMma KaHIMJATCKOTO 3K3aMEHAa IO cHenHaibHOCTH «Duzmyeckas
XAMUS» TIPEIHA3HA4YCHA IS aCIUPAaHTOB M COUCKATEJIEM YYEHOM CTEIEHU
KaHAuJAaTa HayK B KayeCTBE PYKOBOMASAIICTO Y4EOHO-METOAMYECKOr0 JOKYMEHTa
JUTA LESJICHAIIPABJICHHOM MOATOTOBKH K CJlau€ KaHIUIATCKOTO dK3aMEHA.

KangunaTckuit 3x3amMeH mpesacTaBisieT coboi (GopMy OIEHKH CTENeHU
MOJITOTOBJIEHHOCTHA COMCKATENSA YYEHOW CTENEHM KaHIWAATa HAayK K IMPOBEICHUIO
HAay4YHBIX HCCICAOBAHUW II0 KOHKPETHOW HAy4YHOM CIELUAIBbHOCTH M OTPaCiIu
HayKH, IO KOTOPOW MOJATrOTaBIMBAECTCS WM MOJTOTOBJIEHa auccepranus. Cmada
KaHIUJATCKOTO 9K3aMEHa M0 CIEeIHUATLHOCTH O0s3aTeNbHA IS TPHUCYKICHUS
YUYEHOU CTENEHH KaHIUAaTa HayK.

Kangumarckuit  sk3amMeH  cHa€rcss B COOTBETCTBUM C  HAay4YHOM
CHEUaIbHOCThIO u OTPacCibIO HAYKH,
MPENYCMOTPEHHBIMU HOMEHKJIATYPOU HAYYHBIX CIELUAIBHOCTEN, II0 KOTOPBHIM
MPUCYKJAOTCS YYEHBIE CTEIEHH, YTBEpPKIAaeMOWM MMUHUCTEPCTBOM HAyKu U
BBICIIEr0 o0Opa3oBanus Poccuiickoit ®denepanuu (1agee COOTBETCTBEHHO -
Hay4YHas CHElUalbHOCTh, HOMEHKJIAaTypa), II0 KOTOPBIM OCYIIECTBIISICTCS
MOATOTOBKA (TIOJITOTOBJICHA) AUCCEPTAIUH.

Jlns mpoBesieHus dK3aMeHa MPUKa30M peKTopa (KypHUpYIOLIEro MPOpeKTopa)
CO3/laeTCs  DK3aMEHAIlMOHHAas  KOMHCCHsA, KoTtopas  Qopmupyercs U3
BBICOKOKBAJIM(PDUITMPOBAHHBIX ~HAYYHO-TIEJJATOTUYECKUX M  HAYYHBIX KaJpoOB,
OCYIIECTBIISIIOMINX HAYYHYIO IE€SITEIBbHOCTh B COOTBETCTBUM C MMACTIOPTOM HAYYHOU
crienuaibHOCTH. Komuccusi mpaBoMouyHa NPUHAMATHh KaHIWIATCKUM 3K3aMEH,
€CIM B €€ 3aCe/laHUM YYacTBYIOT HE MEHEE 3 CIEHUAIMCTOB, UMEIOIINX YUYEHYIO
CTENEHb KaHAWJaTa WIM JIOKTOpa HayK MO HAy4YHOM CHEHHaIbHOCTH,
COOTBETCTBYIONIEH CIENUAIBHON JUCHUIUIMHE, B TOM Yucie | JOKTOp HayK.

Kannugarckuit PK3aMEH IIPOBOIUTCS 1o oneram. Pemenne
DK3aMCHAIIMOHHBIX ~ KOMHCCHUH  OQOpMIISIETCS  NPOTOKOJIOM, B  KOTOPOM
YKa3bIBAIOTCS MHGP 1 HAMMEHOBaHUE HAYYHOH CICIIUAIBHOCTH M OTPAaCIM HAayKH,
10 KOTOPBIM CJaH KaHAWJAATCKUM 3K3aMeH; OIleHKa YPOBHS 3HaHUM, (paMuius,
UMsI, OTYECTBO (TIOCIICIHEE - TPU HAJIWYMM), yUYCHas CTEIEHb KaXKJIO0ro YJieHa
AK3aMEHAIIMOHHOW KOMHUCCHHU. YPOBEHb 3HAHHUM COMCKATENS YYEHOW CTEIECHU
OLICHMBAETCS Ha «OTJIMYHO, «XOPOIIIO», «yIOBJIETBOPUTEIHLHOY,
«HEYAOBJETBOPUTENLHO». [IpOTOKOJIBI 3acemaHui 3K3aMEHAIMOHHBIX KOMHUCCHUU
MOCJI€ YTBEPKICHUSI PEKTOPOM (KYPUPYIOIIUM MPOPEKTOPOM) XPAHATCS IO MECTY
clauh  KaHAUJIATCKOI'O JK3aMEHa. Cmaua  KaHIMJATCKOTO  DK3aMeEHa
MOATBEPKAAETCA BBIJABAEMOM HAa OCHOBAHMM PEIICHUS SK3aMEHAIlMOHHOMN
KOMHUccHe cripaBku yctaHoBiaeHHON KeMIY ¢opMbl.
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2. Coaep:xkaHue MPOrpaMMbl

B ocHOBY HacTofleld NporpaMMbl MOJOKEHBI CIEAYIOIIHE AUCIUIUIMHBL
Y4EHHE O CTPOCHHHM BEUIECTBA, XUMHUYECKas TEPMOAMHAMUKA, TEOpUs
NOBEPXHOCTHBIX  SIBJICHUW, Yy4Y€HHE 00 DBIEKTPOXMMHYECKMX Ipoleccax,
XMMHYECKas KHUHETUKA, (U3NYecKas XHMMHS Ha OCHOBE Maclopra HayyHOU
crnenuaibHOCTH 1.4.4. «Dusnueckas XUMUS.

B paMkax KaHIMIAaTCKOro 3K3aMeHa 1o cnenuanbHocTh 1.4.4. dusnveckas
xumus, orpaciap 1.4. Xumudeckne HayKu IIPOBEPSETCS OCBOEHHUE CIEAYIOIIMX

KOMIICTCHIINU:

Hepequb BOIIPOCOB K KAHINAATCKOMY IK3aME€HY 110 CICHUAJIbHOCTH

1.4.4. ®usnyeckasa XumMmus

CrtpoeHnue BemecTna

1. OcHoswr Knaccuueckou meopuu Xxumuuecko2o cmpoeHus. (OCHOBHBIE
MOJIOKEHHSI KJIACCUYECKOW TEOpUHM XHUMHUYECKOoro crpoeHusa. CrpykrypHas
dbopmyna u rpad monekynsl. MU3omepus. Konpopmariuu Mosnekysn. CBsizb CTpPOCHUS
Y CBOMCTB MOJIEKYJI.

2. Dusuueckue OCHO8bl YUeHUS O CMpoeHuu Mojekyl. MexaHudeckas
MoJiesib  MoJIeKyibl.  [loTeHumansl  MmapHBIX  B3aUMOJCWUCTBHUM.  MeTomsl
MOJIEKYJISIPHOM MEXaHUKU W MOJEKYJISIPHOM AWHAMHUKU TPU aHAINU3€ CTPOCHUS
MOJIEKY.

OOmue NPUHIUIIEI KBAHTOBO-MEXAHUYECKOTO OIMUCAHUS MOJIEKYJISIPHBIX
cucteM. Crarmonapuoe ypaHeHue Illpénunrepa st cBOOOIHON MOJIEKYJIBI.
Annabatrdeckoe IpuOIMKeHUE. JJIEKTPOHHOE BOJTHOBOE YpaBHEHUE.

[loreHnuanbHble KPUBBIE M IOBEPXHOCTH MOTCHUUAIBHOM 3Hepruu. Hx
oOmmasi CTpyKTypa W pa3juvHble THUIBL. PaBHOBECHBIE KOH(GUTYpAIUd MOJICKYJI.
CrpykrypHasa nzomepus. ONTHYECKUE U30MEPHI.

Konebanuss monekyn. HopmanbHble KoJeOaHWs, aMIUTATYABl M YaCTOTHI

KoJieOaHUM, YacTOThl OCHOBHBIX KoJjeOaTeabHbIX IepexonoB. Komnebanus ¢



OOJIBIIION aMILTUTYOM.

Bpamenue Monekyn. Pa3nmuuyHble  THUOBI  MOJIEKYJSIPHBIX — BOJIYKOB.
BpamarensHble ypOBHH SHEPIHH.

DNEeKTPOHHOE CTPOEHHWE aTOMOB H  MOJIeKyJl.  OJIHORIEKTPOHHOE
npuOIMkeHue. ATOMHBIE UM MOJIEKYJSIpHbIE — OopOUTanmu.  DJIEKTPOHHbIE
KoHQurypauuu u Tepmsl atomoB. [IpaBuno XyHna. DJIEKTpOHHAs IUIOTHOCTb.
Pacnpenenenne  37IEKTPOHHOM  IUIOTHOCTH B JIByXaTOMHBIX — MOJIEKYJIAX.
Koppensiunonnsle opoutansHble auarpammbl. Teopema Kynmanca. [lpenensi
NPUMEHUMOCTH OJHOSJIEKTPOHHOTO MPUOIMKEHHS.

WNuTepnperanusi CTpOEHUS MOJIEKYJ HAa OCHOBE OpPOMTANIBHBIX MOJENEH U
WCCJIEOBAHNS  PACHpENENICHUsT JJIEKTPOHHOM IUIOTHOCTU. JIOKanm3oBaHHBIE
MOJIEKYJIIpHbIE opOuTanu. ' ubpuanzanusi.

DneKkTpoHHAass KOppesilMs B aroMax M MoJeKynax. E€ mnposiBieHus B
CBOMCTBAaX MOJIEKyJ. MeToJ] KOHPUTypallMOHHOTO B3aUMOECHCTBHSL.

[IpencraBnenuss o0 3apsaax Ha aroMax M MOpsAAKax cBa3ei. Paszmuunbie
METOABl BBIJCIECHHS AaTOMOB B MoJieKyJax. Koppemsuuum aeckpunTopoB
DIEKTPOHHOTO CTPOEHUS M CBOMCTB MOJEKyJl. MHIEKChl peakurnOHHOU
criocoOHOCTH. Teopusi TpaHUYHBIX OPOUTAIICH.

3. Cummempus monexkyiapuulx cucmem. TodeuHble TPYyNIbl CUMMETPHUU
MousiekyJsl. [loHsiTue O mpeacTaBleHUSX TPYII MU XapakTepax MNpeaCTaBICHUN.
OOmme cBOWCTBA CUMMETPUM BOJIHOBBIX (YHKIMM ©  NOTEHUUAIbHBIX
noBepxHocTed Mmoiiekyd. Kniaccudukamnuss KBAHTOBBIX COCTOSIHUM aTOMOB U
MOJIEKYJI 110 CUMMETpUU. CUMMETpPHsI aTOMHBIX U MOJIEKYJISIPHBIX OpOUTaNel, 0- U
J-0pOUTANU. JT-DNEKTPOHHOE MPUOITIHKECHHE.

BnusgHue cuMMmeTpurM paBHOBECHOM KOH(UIypalud sJep Ha CBOICTBa
MOJIEKYI W HX JUHaAMHuYecKoe moBeneHue. OpOurtaabHble KOPPEISIHMOHHBIC
nuarpammbl. CoxpaHeHre OpOUTaNbHON CUMMETPUH MPU XUMUYECKUX PEAKIUAX.

4. Dnexkmpuueckue u MacHumHuvle c60lcmea. JIUMOIbHBII MOMEHT U
NOJIIPU3YEMOCTh MOJIEKYJ. MarHUTHbIA MOMEHT U MarHUTHasi BOCIIPUUMYUBOCTb.

Oddextrr [lTapka u 3eemana. MarHuTHO-PE30HAHCHBIE METOJ/bI MCCIIEAOBaHUS



CTPOEHUS MOJIEKYJI. XUMUYECKHAN CIBUT.

OnTuueckue CeKTpbl MOJIEKYJ. BeposTHOCTH nepexoA0B U paBuia
0TOOpa MPU MEPEX0AaX MEXKAY PA3TUYHBIMU KBAHTOBBIMHU COCTOSTHUSIMU MOJICKYI.
CBs13b CIIEKTPOB MOJIEKYJI ¢ UX cTpoeHueM. OnpeiesieHne CTPYKTYPHBIX
XapaKTEPUCTUK MOJIEKYN U3 CIIEKTPOCKOMNYECKUX TAHHBIX.

5. Meocmonexynapusie 3aumooeticmaus. OCHOBHBIE COCTABIISIONINE
MEXKMOJIEKYJIIPHBIX B3aUMOAEHCTBUIA. MOJIEKYIsIpHBIE KOMIUIEKCHI. BaH-aep-
BAAJIbCOBBI MOJIEKYJIbI. Kitactepbl aToMOB U MoJsieKy1. BogopoaHas cBsi3b.
CynepMOeKyJbl U CyNIPaMOJICKyJIIpHAst XUMUSL.

6. Ocnogubie pesynrbmamul u 3aKOHOMEPHOCU 8 CIPOEHUU MONEKYIL.
CrpoeHre MOJEKYJ IPOCTBIX U KOOPANHAIIMOHHBIX HEOPTaHUYECKUX COCIMHEHUM.
[TonusnepHbie KOMIUIEKCHBIE cOeUHEHNS. CTPOEHHE OCHOBHBIX THUIIOB
OpPTraHUYECKUX U 3JIEMEHTOOPTaHUYECKUX coeTnHEHU. COETMHEHNS BKIFOYEHUS.
[Tonumeps! 1 OMOTIOIUMEPHI.

7. Cmpoenue konoencuposannwvix ¢paz. CTpykTypHas Kiiaccupukaius
KOHJICHCUPOBAHHBIX (a3.

Nneansubie kpuctamibsl. Kpucrammmyeckas peleTka i KpuCTaLUINYECKast
cTpykrypa. Peanbnbie kpuctamibl. Tumnbl 7e)eKTOB B peaibHbIX KPUCTAJIAX.
Kpucramiel ¢ HEMoJHOW YyIOPSI0YEHHOCTHIO. JJOMEHHBIE CTPYKTYPHI.

Cummetpus kpuctauioB. Kpucrtamiorpaduueckue ToUeUHbIE TPYIITHI
CUMMETPHUH, TUIIBI PEIIETOK, CAHTOHUU. [IOHATHE O MPOCTPAHCTBEHHBIX IPYIIIAX
KpuctaiuioB. MHJIEKCHI KpucTamiorpadguueckux rpaHei.

ATOMHBIE, NIOHHBIE, MOJIEKYJISIPHBIC W IPYTUE TUIBI KPUCTAIIOB.
[{enoyeunsbie, KAPKACHBIE U CIIOUCTHIE CTPYKTYPHI.

Ctpoenue TBEpABIX PACTBOPOB. YTIOPSAIOYEHHBIE TBEPBIE PACTBOPHI.
Amopdusbie BemecTBa. OCOOCHHOCTH CTPOSHUS TTOJIUMEPHBIX (a3.

Mertaisl ¥ OTYIPOBOIHUKU. 30HHASI CTPYKTYpa SHEPreTUIECKOro
criekTpa kpuctaios. [Toepxnocts depmu. PaznnuHbie TUIIBI IPOBOAUMOCTH.
Konebanus B kpuctamwiax. @oHOHBI.

Kunkoctu. MrHoBeHHast ¥ K0Jie0aTeIbHO yCpeAHEHHAS CTPYKTYpa



KUJKOCTH. ACCOIIMATHI U KJIACTEPHI B XKUAKOCTAX. DIyKTyalluu u
KoppensuuoHHbie PyHKIuU. CTPYKTypa MPOCTHIX KUIAKOCTEH. PacTBOpHI
HE3JIEKTPOIUTOB. CTPyKTypa BOABI M BOJHBIX PaCTBOPOB. CTPYKTypa :KUAKUAX
AIIEKTPOIUTOB.

Mutemioo0pa3oBaHue U CTPOCHUE MUIICIL.

Me3zodasel. [Tnactuueckue kpuctaiibl. JKuakue KpUCTALIbI (HEMATHKH,
CMEKTHUKH, XOJIECTEPUKHU U JIP.).

8. [llogepxnocmv  KkoHOeHcupoganHvlx  ¢ha3z. (OCOOEHHOCTH CTPOEHUS
MOBEPXHOCTH KPUCTAIUIOB U  KUAKOCTEW, CTPYKTypa TpaHMIBl pasjelia
KOHJICHCUPOBaHHBIX (a3. MoJiekylbl U KjacTephl Ha MmoBepxHOCTU. CTpyKTypa
aJICOPOIIMIOHHBIX CIIOEB.

l. XuMuveckass TepMOAMHAMHUKA
OcHogeHble NOHAMUA U 3AKOHbL MEPMOOUHAMUKU

1. OcCHOBHBIE MOHATHS TEPMOJIUHAMUKH: H30JUPOBAHHBIE U OTKPBITHIC
CUCTEMbl, PABHOBECHBIE U HEPABHOBECHBIE CHUCTEMBbI, TEPMOJUHAMUYECKHUE
NIEpEMEHHbBIE, TEMIIEpaTypa, HWHTECHCUBHBIE M HOKCTCHCHUBHBIE IEPEMEHHBIE.
VYpaBHeHus: coctosinusa. TeopemMa 0 COOTBETCTBEHHBIX COCTOSIHUSIX. BupuanbHble
YPaBHEHUS COCTOSIHUS.

2. Ilepsvuii 3axon mepmoounamuxu. Tennota, paboTa, BHyTPEHHSISI DHEPTus,
SHTAJIBIINA, TEIIIOEMKOCTh. 3akoH ['ecca. CTaHAapTHBIE COCTOSAHUS U CTAHIAPTHBIC
TEIJIOTHl XUMUYECKUX PpeakIil. 3aBUCHMOCTh TEIUIOBOTO d(PdeKrTa peakiuu OT
TEMIIEpPaTypHI. dopmyna Kupxrodda. Tabauis! CTaHIAPTHBIX
TEPMOJMHAMUYECKUX BEJIMYMH U HX MCIOJIB30BAHHE B TEPMOJUHAMUYECKUX
pacuerax.

3. Bmopou 3axon mepmoounamuxu. DHTpomHus W €€ W3MCHCHHS B
oOpaTuMBbIX 1 HeoOpaTuMBIX Tporeccax. Teopema Kapuo - Knaysuyca. Paznuansie
IIKAJIBI TEMIIEPATYP.

®dyHnaMeHTanbHble ypaBHeHus ['n00ca. XapaktepucThuueckue QyHKIUU.
Oueprusi ['m66ca, sHeprus ['enpmronbiia. YpaBuenus MakcBemna. Y ciaoBus

PAaBHOBECHA U KPUTCPUHU CAMOIIPONU3BOJIBHOI'O IIPOTCKAHUA IIPOLIECCOB.



VYpaBuenne [ub66ca - ['empmromeiia. PaGota w TemioTa XWMHYECKOTO
nporecca. XMMUYECKNE IMOTCHINAIIBI.

4. Xumuueckoe pasnogecue. 3aKOH JCHCTBYIOIMX Macc. PaznuuHble BUIBI
KOHCTAHT paBHOBECHUsS M CBsI3b Mexay HUMHU. U3oTrepma Bant-I'odda. YpaBuenus
nu300apbl M HM30XOPbl XMMHUYECKOW peakuuu. PacyeTbl KOHCTAHT pPaBHOBECHS
XUMUYECKUX PEaKIMi C MCHOJb30BaHUEM TaOJIUI] CTaHJIAPTHBIX 3HAYCHUUN
TepMoauHamMuueckux — QyHkuuil. [lpuBenennas osHeprust [ubbca u €
WCIIOJIb30BaHUE [IJII PAacueTOB XHMMHYECKHX paBHOBecuil. PaBHOBecue B molie
BHEIIHUX CWI. [10JHBIE NOTEHIIMABI.

Inemenmovl cCmamucmuyuecKoi mepmoOUHaAMUKY

5. Mukpo- U MakpocoCTOsHUSI XUMUYeCKuX cucteM. PazoBbie [- u 11-
IIPOCTPAHCTBA. DProJuyvecKas TMnore3a. TepMoanHaMuyecKass BEPOSITHOCTh U €€
CBsI3b C OHTponuen. Pacnipenenenue Makcsenna - bosbiimana.

CratucTuyeckue CpeaHUE 3HAYEHUS  MAKPOCKOMMYECKUX  BEIWYMH.
AncamOmu ['mb66ca. MUKpPOKaHOHUYECKOE U KAHOHMYECKOE paclpeeeHus.
Pacuer uncna cocTosiHUI B KBa3UKIACCUYECKOM MPUOTHKCHHH.

Kanonuueckas ¢ynkius pacnpenenenus ['n66ca. Cymma 1no cCOCTOSHUSIM
KaK CTaTUCTUYECKas xapakTepuctuueckas QyHkius. CTaTUCTUYECKUE BBIPAKEHUS
JUISL OCHOBHBIX TEPMOJMHAMHYECKUX (QYHKIUHA. MorekynspHas cymMma 10
COCTOSIHUSIM M CyMMa II0 COCTOSIHUSIM  MAaKpPOCKOIIMYECKOW  CHUCTEMBL.
[TocTynarensHas, BpamiaTeibHas, JJIEKTPOHHAsS U KoJjieOaTelbHAs CYMMBI I10
coctostHusIM.  Cratucthueckuii  pacder odHrponuu. lloctymar Ilmanka wu
a0COJIIOTHAS SHTPOIHUA.

[TpubnuxkeHne <«KECTKUH pOTaTOp - TAPMOHUYECKUA OCHUIUISITOPY.
CocraBnsiomye  BHYTPEHHEM  DHEPTUH,  TEIUIOEMKOCTH W DHTPOIMH,
OOyCJIOBJIEHHBIE ~ TIOCTYNATEIbHBIM,  BpallaTeJIbHBIM H  KOJeOaTeIbHBIM
JIBUKEHHEM.

PacyeTr KOHCTaHT paBHOBECHS XMMHUUYECKUX PEAKIUM B HACATBHBIX Ta3zax
METOJIOM CTaTUCTHYECKON TepMoAMHAMUKU. CTaTUCTHYECKash TEePMOJUMHAMUKA

PCaIbHBIX CHUCTCM. HOTGHHI/IaJ'IBI MCKMOJICKYJIAPHOTO BSaHMOI[eP'ICTBI/ISI )51



KOH(UTYpALIMOHHBIA UHTETPAJ JJI PeabHOTO rasa.

Pacnpenenenust boze - OiiHmreitna u1 @epmu - J(upaka. BeipoxkaeHHBIM
UJCIbHBIA Tra3. OJIEKTPOHbl B MeTaiax. YpoBeHb dDepmu. Crarucruueckas
Teopusi DUHIITEHHA UICANbHOTO KpucTamia, Teopusi [lebas. Todeunsie nedexTs
KPUCTAJUIMYECKUX  pemeTok. PaBHOBecHble UM HepaBHOBECHbIE  JE(EKTHI.
BrluncieHne cyMM IO COCTOSIHUSIM JUIsl KPUCTAJUIOB C Pa3jMYHBIMU TOYECYHBIMU
nedexramu. HecTexmomeTpuiyeckue COCTUHEHHS M UX TEPMOJMHAMUYECKOE
ONMCaHUE.

Dnemenmuvt mepmMoOUHAMUKU HEOOPAMUMBIX RPOUECCO8

6. OCHOBHBIE TOJIOKEHUS TEPMOJAMHAMUKH HEPABHOBECHBIX MPOIECCOB.
JlokansHOe paBHOBecue. Pnykryannu. OyHkuus auccunanuu. [IOTOKM U CHIIBL
CKOpOoCTh TPOMU3BOACTBA JHTPOINHH. 3ABUCHMOCTh CKOPOCTH ITPOU3BOJICTBA
SHTPONHHU OT 000OIIEHHBIX MOTOKOB U cujl. CooTHoMIEeHUs B3auMHoctu OHcarepa.
CrannroHapHO€ COCTOSIHME CHCTEMBI U TeopeMa [Ipuroxuna.

Tepmonuddy3uss m e€ onucaHue B HEPABHOBECHOM TEpMOAMHAMUKE.
VYpaBaenue YenmeHa - DHCKOTO.

Pacmeopuvi. Da3zoevie pasnosecus

7. Paznuunvie munst pacmeopos. CriocoObl BEIPAKEHUSI COCTaBa PaCTBOPOB.
WneanbHble pacTBOpbI, oOIIee YCIOBHE HACATBHOCTH pacTBOpoB. JlaBieHue
HACBIILIEHHOTO TIapa >KUJIKUX PacTBOPOB, 3akoH Payns. HenneanbHble pacTBOpHI U
ux cBoucTtBa. Merton aktuBHOcTed. Kosdduimentsr axkTuBHOCTM W UX
ONpENIECIICHHUE.

CraHgapTHbIe COCTOSIHUSL MPU OMNPEACIICHUH XHMHYECKUX MOTEHLUUAIOB
KOMITOHEHT pacTBOpoB. CUMMETpUYHAs 1 HECUMMETPHUYHAsL CUCTEMBI OTCUETA.

KomnuratuBHble  CBOMCTBA  pacTBOpoB. [3MeHeHue  TemmepaTypbl
3aMep3aHusl pacTBOPOB, KPHOCKOIHWA. 30HHAsA IIaBKa. OCMOTHUYECKHE SIBJICHUS.
[TapumanbHble MOJBHBIE BEIMYMHBI, MX OIpeAeNeHHE Uil OMHAPHBIX CHCTEM.
VYpaBaenue ['u66ca - /rorema.

OyHKIMSA CMEWIEHHWA U1 MACAIBHBIX M HEUACAIBHBIX pPACTBOPOB.

[IpenenbHO pa3zdaBiIeHHBIE PACTBOPHI, aTEPMAIIBHBIE U PETYJISAPHBIE PACTBOPHI, UX



CBONCTBA.

8. [emepocennvie cucmemol. IloHSATHS KOMIIOHEHTa, a3bl, CTEHEHH
cBo0OobI. [TpaBmiio a3 ['mb6ca.

OHOKOMIIOHCHHTHBIE CHUCTEMBI. JlMarpaMMbl COCTOSTHUSI BOJBI, CEPHI,
docdopa u yraepona. @a3zoBbie epexoibl NepBoro poga. Ypasuenue Knaneiipona
- Knnaysmyca.

JIByXKOMIIOHEHTHBIE ~ CHUCTEMBI. Pa3lW4yHble  aUarpaMMbl  COCTOSIHUS
JIBYXKOMIIOHEHTHBIX CHUCTeM. PaBHOBecHEe *KUIKOCTh - Map B ABYXKOMIIOHEHTHBIX
cucremax. 3akoHbl [ m1O6ca - KonoBasioBa. A3e0TpoOIHbIE CMECH.

da3oBbI€ NMEPEXO0Abl BTOPOTO poja. Y paBHeHUs DpeHpecTa.

TpexXKOMIIOHEHTHbIE ~ CHCTeMBbl. TpeyroibHuk ['ub6ca. JInarpammbi
TJIABKOCTH TPEXKOMITOHEHTHBIX CHCTEM.

Aocopbuus u nosepxHocmuble A6/1€HUA

9. Aocopbyua. Ancopbentr, ancopOar. Bunbr aacopomuu. CrpykTypa
MOBEPXHOCTU M MOPUCTOCTh afcopOeHTa. JIokanu3oBaHHas U AENOKAIM30BaHHAs
azcopoIus. MoHoMonekynsipHass ¥ TIOJIMMOJICKYJIApHas  aJicopOuus.
JluHaMuyeckuii xapakTep aIcoOpOLUOHHOTO PAaBHOBECHS.

M3otepmel u  u300apel  ancopOumu. YpaBHenwe ['enpu. Koncranta
aJICOpOIIMOHHOTO paBHOBECHs. YpaBHeHHE JIeHrMiopa. AacopOius U3 pacTBOPOB.
VYpaBuenue bpyHnayspa - DOmera - Temrepa (BOT) mns mnoaumosnekysipHON
aacopouuu. OnpeneneHue miolaau MOBEPXHOCTH aJcopOeHTA.

Xpomatorpadusi, pasznudyHble €  THOBl  (ra3oBas, O KHIKOCTHAs,
MPOTUBOTOYHAS H JIP.).

10. Tlosepxnocms pazdena ¢az. CBOOOMHAS TIOBEPXHOCTHAS DHEPTHUs,
MOBEPXHOCTHOE  HATSHKEHUE, W30BITOUYHBIE TEPMOJAMHAMHYECKHE (DYHKITUH
MOBEPXHOCTHOTO cJiosi. V3MeHeHne NOBEPXHOCTHOTO HATSHKEHHS Ha TpaHUIlEe
KUIKOCTh - TMap B 3aBUCUMOCTH OT Temmeparypsl. CBsi3b CBOOOJHOU
MMOBEPXHOCTHOM PHEPTrUM ¢ TEIUIOTOM cyonumanuu (mpasuio Credana), Moaynem
YOPYTOCTU U JPYTUMHU CBOMCTBAMH BEIIECTBA.

Oddext Pebunaepa: n3MeHeHUE MPOYHOCTH U TUIACTUYHOCTH TBEPABIX TEJ



BCJICJICTBUE CHIKEHUS UX MIOBEPXHOCTHOU SHEPTUM.

Kanumnsipabie  sBiaeHUsA. 3aBUCUOCTh JaBJCHUS Iapa OT KPUBHU3HBI
MMOBEPXHOCTH  KUAKOCTH. Kanumisiprass ~ KoHzaeHcanusl. 3aBUCHUMOCTD
PAaCTBOPUMOCTA OT KPUBHU3HBI MOBEPXHOCTH PACTBOPSIONIMXCS YacTUIl (3aKOH
['u66¢ca - OctBanpaa - OpeitHamxa).

AnexkmpoxumuuecKkue npoyeccol

11. PacTtBOpbl 31€KTpOIUTOB. MOH-TUIIONBHOE B3aMMOJEHCTBHE, Kak
OCHOBHOM TMPOLECC, ONPENENAIONMIA YCTOMYMBOCTh PACTBOPOB 3JIEKTPOJIUTOB.
KoaddurmenTsl akTHBHOCTH B pacTBOpax 3JIEKTPOHUTOB. CpelHss aKTUBHOCTh U
cpeaHui KoA(PUIMEHT aKTUBHOCTHU, UX CBSI3b C aKTUBHOCTBIO OTACIIHHBIX HMOHOB.
OcHoBHBIE TmONOXKeHUs Teopun [Jlebas - Xrokkens. [loreHnman HWOHHOMN
atMoc(ephl.

VYcnoBust 2JIEKTPOXMMHUYECKOTO PAaBHOBECHUSI HA TpaHHUIle pasiena a3 u B
IJIEKTPOXUMUYECKOM 1enu. TepmMoAMHAMHKA TalbBAHUYECKOIO  JJIEMEHTA.
OnexkTpoABIXKYyIIash cuia, €€ BbIpaKEHHE uepe3 sHepruto ['mbbca peakiuu B
aneMmeHTe. YpaBHenuss HepHcra u ['mb6ca - ['eapmromnblia juisi paBHOBECHOMU
ANEKTPOXUMUYECKON 1enu. [loHdaTHe snekTpoaHoro mnoreHnuana. OnpenencHue
KOd((PUIIMEHTOB aKTUBHOCTU Ha OCHOBe wu3MepeHuit JJIC ralbBaHUYECKOTO
AJIEMEHTA.

DJIEKTPONPOBOJIHOCTD pacTBOpPOB JIEKTPOJIUTOB; yAeIbHAs 151
DKBUBAJICHTHAsl AJIEKTPONPOBOAHOCTh. UmHcia mepeHoca, MOABUKHOCTh MOHOB U
3akoH Komnbpayiia. DaekrpodopeTnueckuii U pesiakcalluoHHbIEe YD PEKTHI.

1. KuneTuka XuMH4YeCKUX peakuui
Xumuueckas KuHemuKa

1. OcHosnvie nomsmus xumuueckou Kunemuxu. I[IpocTble W CIOXKHBIE
pEeaKIuu, MOJIEKYJISIPHOCTh U CKOPOCTh MPOCTOM peakuur. OCHOBHOW MOCTYJAT
xuMudeckol  kuHeTHKA. CrocoObl  ompeneneHuss  CKOPOCTH  PEaKIvu.
Kunernueckue xpuble. Kunetmueckue ypaBHeHus. KOHCTaHTa CKOpOCTH U
MOPSIOK peakiuu. Peakiiuy nepeMeHHoro mopsiaKa.

2. Denomenonocuyeckas KuHemuka CHOXHBIX XHMHUYECKUX peaKHHﬁ.



[IpuHIMIT HE3ABUCUMOCTH 3JIEMEHTAPHBIX CTaaui. KuHernueckue ypaBHEHUS I
oOpaTUMBIX, MapaUIeIBHBIX W TOCIEAOBATEIbHBIX peakiuii. KBasucrammonapHoe
npuommkenue. Meton boaenmreiitna - Témkuna. KuHeTHMka TOMOI'€HHBIX
KaTaJUTUYECKUX U (PepMEHTATUBHBIX peakiuil. Y paBHeHue Muxasnuca - MeHTeH.

[ennsie peakunn. KnHeTrKka HEPA3BETBICHHBIX U PA3BETBICHHBIX LEMHBIX
peakuuii. KuHeTHueckne OCOOEHHOCTH PAa3BETBICHHBIX IEMHBIX PEAKIIMM.
[IpenenbHble SBICHUS B PA3BETBICHHBIX LENHBIX peakuusx. [lomyoctpos
BOCIUIAMEHEHUS, IEPUO UHAYKINH. TEerIOBON B3PHIB.

Peakiun B moroke. Peakuuu wnaeanbHOro0 BBITECHEHHUS W HJICATBHOIO
cMmemeHusi. KonebarenbHbie peakiuu.

3. Maxpoxunemuka. Pons muddy3un B KHHETUKE TE€TEPOTCHHBIX PEaKIIUM.
KuHeTnka reTeporeHHbIX KATaIUTUYECKUX peakuuid. Pa3znuyHble pexUMBI
MPOTEKaHUS peakinii (KWHETUYECKas U BHEIIHAS KUHEeTU4YecKast 00JacTu, 00acTu
BHEIIIHEH U BHyTpeHHEeH quddy3un).

4. 3aBUCUMOCTh CKOPOCTH pEaKUMH OT TeMIepaTypbl. YpaBHEHUE
AppeHnyca. DHEprusi akTUBAIIMK U CIIOCOOBI €€ OIpeiesICHHUS.

5. Dnemenmapnvie akxmel xumuyeckux peakyuii W (PU3MUECKUH CMBICI
DHEPrUU aKTUBALMU. T€pPMUUYECKUNA U HETEPMUUYECKHUE NyTHU AKTUBALIMU MOJICKYIL.
OOmeH oHeprueil (IOCTYNMAaTeNbHOM, BpallaTeIbHOM W KoieOaTenpHON) Mpu
CTOJIKHOBEHHMSX MOJIEKYJ. BpeMs penakcaiuy B MOJEKYIIPHBIX CUCTEMAX.

Teopusi akTUBHBIX CTOJNKHOBEHMH. CeueHHEe XUMHUYECKUX PpEaKIuu.
®opmyna Tpayrua - Jlstouca. Pacuer npeadKCIOHEHIMATIBHOTO MHOMXHUTEINS T10
MOJIEKYJIIPHBIM NOCTOSSHHBIM. CTepruecKuil pakTop.

Teopus MEepexoJHOTO  COCTOSIHHS  (aKTUBUPOBAHHOTO  KOMILJIEKCA).
[ToBepxHOCTh TOTEHIMANbHOW dHepruu. IlyTh © KoOpAMHATA PEaKUUH.
CTaTUCTUYECKHII pacdyeT KOHCTAHTbl CKOPOCTU. DHEPIHsl U SHTPONUS AKTHUBAIUU.
Hcnonb30BaHne MOJIEKYJISIPHBIX MTOCTOSHHBIX IPU pacYeTe KOHCTAHTBhI CKOPOCTH.

6. Pasauunvie munel xumudeckux peakyuii. MOHOMOJIEKYJISIpHbIE pEaKIIMHU B
razax, cxema Jlunnemana - Xpuctuancena. Teopuss PPKM. bumonexkynsipusie u

TPHUMOJICKYJIAPHBIC PCAKIIHUH, 3aBUCHUMOCTDL IMPCAIKCIIOHCHIUAIIBHOIO MHOMHTCIIA



OT TEMIIEPATYPHL.

Peakiiuu B pacTBOpax, BIHSIHUE DPACTBOPUTENS M 3apsia pearupyromyx
yacTull. Kinerounsiit 3pdext u conbpaTarus.

DOTOXMMHUYECKUE U PAAUALMOHHO-XUMUYECKUE pPEaKIUH. DJIEMEHTapHbIE
(boTOXMMHUYECKHE MPOIECChl. DKCUMEPHI U IKCHUILIEKCHI. M3MeHeHue (u3ndeckux
U XUMUYECKUX CBOMCTB MOJIEKYJ] IPH 3JIEKTPOHHOM BO30YykaeHHH. KBaHTOBBIN
BbIXOJI. 3aKOH DiHITelHa - [llTapka.

7. DAeKTpoXUMUUYECKHE peakiuu. [[BOMHON SJIeKTpUYECKUN CIOM.
MojenbHble TPEACTABICHUS O CTPYKTYpEe ABOWHOTO AJIECKTPUUYECKOTO CJOS.
Teopus ['yu - Hanmena - [ pama.

DNEeKTpOKAIUUISIPHBIC ABJICHUS, ypaBHEHHE JIunnmana.

CKOpoCTh M CcTaauu 3JEKTpoAHOrOo mpouecca. [lomsspuzamusa 31eKTpoaoB.
[Tonsiporpadus. Tok oOMeHa u nepeHanpsHKeHUe. 3aBUCUMOCTh CKOPOCTU CTaIuu
paspsiia OT CTPOSHHUS JBOWHOIO CIIOSI.

XUMUYECKHE MCTOYHUKUA TOKA, HMX BHJABL. DJIEKTPOXUMHUECKAS
KOppo3usi. MeTo bl 3a1IUThI OT KOPPO3HH.

Kamanu3s

8. Knaccuguxayus xamarumuyeckux peaxyuti U KataauzatopoB. Teopus
MPOMEXKYTOUYHBIX  COCOUHEHHM B  KaTalW3e, MPHUHIMUI SHEPreTHYeCKOTo
COOTBETCTBHUSI.

9. I'omoeennwiti kamanuz. KucinorHo-ocHoBHOW karanu3. Kunetuka wu
MEXaHM3M peakiui  crnernudUueckoro KUCIOTHOro Kartanuza. DyHKuu
kuciotHoctd [amMmera. KuHeTnka M MeXaHU3M peaklUil OOIIEro KHUCIOTHOTO
Katanusa. YpaBHeHHe bpéncrena. KoppensunoHHbIE ypaBHEHUs Uil SHEPTUN
aKTUBALMM U TeruioT peakuuid.. Crneunduueckuit U oOMNA OCHOBHOM KaTalus.
HyxneopunbHbIi 1 3MeKTPOPUIbHBIN KaTalu3.

Katanu3z MeTaJsIOKOMIUIEKCHBIMU COEAUHEHUSIMU. ['OMOTE€HHBIE peaKIuu
TUAPUPOBAHUS, UX KHHETHKA U MEXaHU3MBI.

10. Depmenmamusenvii kamanuz. AJICOPOIIMOHHBIE M KaTaTHUTHYCCKHE

HEHTPbl (PEepMEHTOB. AKTHBHOCTH M CyOCTpaTHasi CEIEKTUBHOCTh (DEpMEHTOB.



Kodepmentsl. Mexanu3msl (pepMEHTATUBHOTO KaTalH3a.

11. I'emepocennwviti xamanuz. OnpeAeieHUE CKOPOCTH TIe€TEPOTCHHOM
KATaJIMTUYECKON peakIuu. YJeJabHasi M aTOMHas aKTUBHOCTb. CeleKTUBHOCTh
Katajau3aTopoB. Ponb agcopOuuu B KHHETHUKE TE€TEPOTEHHBIX KATATUTHYECKHX
peakimii.  HeomHOPOMHOCTH  TOBEPXHOCTH  KaTaau3aTOpPOB,  HAaHECEHHBIC
KaTaqnu3aTopbl. DHEPTUsl aKTUBAIIMHN T'€TEPOTEHHBIX KATAIUTUYECKUX PEaKIUH.

CoBpemeHHbIe TeOpUH (HYHKIIMOHUPOBAHHS T€TEPOTECHHBIX KaTaIH3aTOPOB.

OcHOBHBIC IMPOMBINIJICHHBIC KATAJIUTHYICCKUC ITPOLCCCHI.
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