MWHOBPHAYKU POCCUH
DenepansHoe rocynapeTaeHHOE OroxeTHOE
06pasoBaTesibHOE yUpeskaeHHE BEICIIEro o6pazoBanus

«YXTHHCKHH rOCYyAapCTBENHBIH TeXHAYeCKHi YHHBEpCHTED
(Yrry)

YTBEPXJIAIO
Hpopekrop rjo Hay4yHOH pabore
o ]I A. Bopeiiko

AT > iz 2025 r.,

——

[ro FPANIMA

BCTYMUTEILHOIO 9K3aMEHa B aclIMpanTypy
10 HAY4YHOH CrIeUUaIbHOCTH
1.4.4,Dusnyeckas xumus

Onobpeno na 3acenarnu Kadenpel XXTOuTh
npotokosn ot 24.02.2025 Ne 08

W.o. 3aB. xadenpoit

CocraBuTenu nporpammer:

Kann. xum. nayk, nouenr
Cornacosano:

Hauanruuk HUY

T.A. I'puropresa
% M. A. 3acosckas

’/F\’ // E. B. Muxeerckuit

" Vxra 2025



BBEJIEHHE

Hacrosiiass mporpamma  BCTYIMTENBHOIO  3K3aMeéHa B acCIMpaHTypy
paspaboTana Juisl Hay<HO} cnenuansiocty 1.4.4 duznyecKast XUMHUsL.

[Tocrymaroiuif B acHUpaHTypy HOJDKEH I0oKasarh BBICOKUM YPOBEHB
TEOpPeTHYECKON U TPOPECCHOHAILHON TTOJATOTOBKH, 3HAHME O0IUMX KOHLENUUA U
METONONIOMHECKUX BOIIPOCOB HayuHOW CIEUUAIbHOCTH, IMOHHMaHHE OCHOBHBIX
pa3/esioB TEOPUH M MPAKTHKH W3YUCHHOIO MaTeprana.

DK3aMeHyIoUMICs NpeJCcTaBseT OTBETHl B IMCLMEHHOM BHIAC Ha TpH
BOIIpOCA DK3aMEHAIIMOHHOTO Ouieta. [ljist ITOArOTOBKM K OTBETY KaHIWJATy B
acrupaHThl 0TBOANTCS He Oonee 60 MHHYT, @ Ha OTBET — HE 6osnee 30 munyT. [Ipu
OTBETE Ha BOIPOCHI dK3aMeHAUWOHHOro Ourera  UJIeHhl 9K3aMEHAI[MOHHOM
KOMHCCHM MOTYT 3a/aBaTh JOIIOJHMTE/LHBIC BOTPOCK B pamkax COAEPKAHWS
3K3aMEHAlMONHOr0  OWjera. YpoBEHb 3HAHWK [OCTYNAIOUIETO  OUCHUBACTCA
3K3aMEHAIMOHHOM KOMUCCHEH 1O MATHOAITBHON CUCTEME.

BCTynUTeNnbHLIH  9K3aMEH MOKET [POBOJUTHCA  JMCTAHLMOHHOTO  HPH
yCIOBMM MIAEHTU(UKALUMKA TOCTY[AIOWMX MpH  Cclade  MMH  BCTYHNUTEIBHOTO
>K3aMeHa B NOpsIKe, ycTaHoBIeHHoM |lpaBunamu Npuema, Uild WHBIM JIOKAJILHEM
HOPMATHUBHBIM aKTOM Y HUBEPCUTETA.

Tl 110ArOTOBKM K 3K3aMeHy TIPEJICTaBJIeH MepeHeHb BOMPOCOB M CIHCOK
JUTEPaTypPhl.

duzuyeckas XUMHsI

k CrpocHuc BelllecTBa

| Ocnoger  Kknaccuueckoii meopuu  xumuueckozo cmpoerus. OCHOBHbIC
[ONOKEHHsT  KJIACCHUECKONW Teopuu xumudeckoro crpoenust. CTpykrypHas 1
rpaduueckne (GOpMyJel Monekyibl. KM3omepus. Kondopmaru mosexys. CBs3b
CTPOEHUS K CBOMCTB MOJICKYJI.

2. PuzuuecKue OCHOBb! Yuenus o cmpoenul mojeKyi. Mexanuuceckas MOaeIb
mosiexysipl.  [loTenimansl  11apHbIX R3auMMOeCcTBUM. MeTolBl  MOJEKYISPHOH
MEXAHUKH U MOJIEKYJIIPHOH TUHAMUKK MPpY aHanu3e CTPOCHHS MOJICKY T,

OfLife NPUHIMIEl KBAaHTOBO-MEXAHMYECKOrO ONUCAHMS  MOJIEKYIUAPHBIX
cuctem. Craunonaproe ypasHenue [llp€nnnrepa Juis CBOOOHON MOJIEKYJIBL.
Anvabaruueckoe npubikenue. DIIEKTPOHHOE BOJIHOBOC YPaBHEHHE.

[ToTeHIUalbHBIE KPUBLIE H OBEPXHOCTh OTEHIHAIBHON SHEPTHH, HX o011ad
CTPYKTYpa W  pasjiH4Hble Tl PaBHOBECHBIC KOH(UTrypallu{d  MOJIEKYII.
CrpykrypHas nzomepus. OnTHiecKne M30Mepbl.

Konebanus Mosekyn. Hopmanbupie xosiebanus, amIUIMTYAbl ¥ HaCTOTHI
koneGanuil, 4YacTOThl OCHOBHBIX KONcOATelIbHBIX [1EPEXOJ0B. Konebanusg ¢
GoNbILION aMIUIMTYI0H. Bpatienue Mosekys. PasnuuHbie TUIBL MOJICKYJAPHBIX
BOJIYKOB. BpalnaresbHbIe YPOBHHU SHEPIHH.

DNeKTPOHHOE  CTpPOEHWe — aToMoOB ¥ MOJICKYJL. O1HO2JIeKTPOHHOE
npubauwKeHve.  ATOMHBIC M MOJICKYNApHbBIE opbutaiu.  DJIEKTPOHHDLIE
KOH(Urypaluy 1 TepMmbl artomos. IlpaBuio XyHja. DNeKTpoHHast MIOTHOCTE.
Pacrpesienerye  9NEKTPOHHOM — INIOTHOCTM B ABYXAaTOMHBIX MOJIEKYJIax.
KoppensinonHele  opOUTanbHpIe  AMarpammbl. Teopema Kynmauca. Ilpenensl



TPUMEHUMOCTH OJTHOINEKTPOHHOI'O IPUOIHIKEHMS.

MnTepnperalins CTPOEHUSI MOJICKYJ] Ha OCHOBE OpOMTANIbHBIX MOJENEN U
MCCIIE0BAHUS  pACIpEIeNieHust  3JIEKTPOHHOM  ruioTHOoCTH.  JIoKanuzoBaHHbIE
MOJIEKYJIsipHble opOuTanu. [ ubpumzanust.

DJIeKTPOHHAS KOppessilMst B aromMax M MoJieKyjax, e€ TpPOsSBIeHUS B
CBOMCTBAX MOJIEKYJl. MeTol KOH(PUTYPallHOHHOIO B3aUMOJIEUCTRUS.

[pencrasienust O 3apsaax Ha aToMax M TOpsJKax cpsg3eh. Pasjguudbie
METO/LI  BBIAEJICHUS aTOMOB B Mosekynax. Koppenguuu — JIeCKpUnTopoB
3JEKTPOHHOIO ~ CTPOSHMsT W CBOWCTB  MOJEKYyJ. MHIEKCh — PEaKUOHHOW
criocobHocTU. Teopus rpaHUYHBIX OpOUTATIEH.

3. Cummempus MONEKYAAPHLIX cucmem. ToduedHbIC T'PYMNIBl CUMMETPUU
mosiekyn. TIOHsITHE O TIPEJCTABJICHUSAX TPYII M XapakTepax [PeJCcTaBJIeHNH.
O6ime  cBoificTBA  CUMMETPUMM  BOJIHOBBIX  (PYHKIMH M NOTEHLHMAIbLHLIX
rioepxHocTe mosekyi. Kiaccndukanus KBaHTOBBIX COCTOSHHKM aTOMOB U
MoJjiekyn 110 cummeTpud. CUMMETpHsi aTOMHBIX W MOJIEKYJISPHBIX OpOuTalew.
Bausure cCUMMMETPUY PaBHOBECHOW KOH(UIypallMu sjep Ha CBOMCTBA MOJIEKYN M
WX JMHamupdeckoe mnoBeneHHe. OpOuTalibHble KOPPENISIMOHHBIC JIHAIPAMMEBI.
CoxpaHenue opOUTATLHON CUMMETPHUH [IPH XUMHUUECKUX PCAKIUSIX.

4. Dnexmpuueckue u MazsHumiiole cgoticméda.  JIUNMONBHBIA ~ MOMEHT ¥
MOJISIPU3YEMOCTE MOJIEKYJl. MaruuTHRIA MOMEHT U MarHWTHast BOCIIPUMMYHBOCTE.
Dddextsr lrapka u 3eemana. MardHuTHO-pe30HaHCHBIE METOJIbl HUCCIIE0OBAHMS
CTPOEHUS MOJIEKYJI. XUMUYECKUM CJIBHT.

OnTuyecKHe CIeKTphl MOJIEKyJl. BeposTHOCTH [epexo/loB U NpaBuja oTbopa
Py Mepexoax MeXIy pasiM4HbIMKM KBAHTOBBIMHM COCTOSHMAMHU MOJeKyll. CBs3b
CIIEKTPOB MOJIEKYJT ¢ UX cTpoecHMeM. Onpejenenne CTPYKTYPHBIX XapaKTepHCTHK
MOJICKYJT U3 CIIEKTPOCKONMUYECKUX JIaHHbIX.

5. Meosicmonexynaprole  63aUMOOEUCMBUA. OCHOBHBIE  COCTaBJSIOLLKE
MEKMOJIEKYJISPHBIX  B3aumoselicTsuii. Moslekynspible  KOMIUIEKChl.  Ban-znep-
BaaJlhbCOBhl MOJeKysbl. Kractepsl aTomMoB M MoJiekyl. BomopojHas CBA3b.
CynepmMoJieKyibl 4 CyIpaMOJIEKYJIipHAs XUMMUSL,

6. OcHogrHbLe PEe3YLbmambl U 3aKOHOMEPHOCIU & CIMPOCHUL MONEKYA.

CrpoeHue MOJCKYJd MPOCThIX W KOOPIAMHAIIMOHHBIX — HEOPraHW4YeCKHX
coenuHenuii. [TonusimepHple KOMIUJICKCHBIE COSANHEH NS,

CrtpocHue OCHOBHBIX THUIIOB OPraHMYeCKUX W 3JIEMCHTOOPIaHW4eCKUX
coenunenuit. Coeqnnenus sritoucHus. [lomumepsl U OUOTIOJIUMEDEL.

7. Cmpoenue  xondencuposannolx  ¢asz.  CTpykTypHas — Kiaccuukarus
KOHJICHCHPOBAHHBIX (as.

Vneanwupie xpuctaibl. Kpucrajuinueckas pelieTka MW KpHUCTauldvecKas
ctpykrypa. PeanbHble KpHcTaiibl. TuIbl JE(QEKTOB B peajlbHBIX KpUCTajiax.
Kpucranisl ¢ HEOIHON ynops04eHHOCTRI0. JJoMEeHHbBIE CTPYKTYPBIL.

Cummerpus  KpucTamioB. Kpucrannorpapuyeckue — TOUCUHBIE — TPYIILI
CUMMETPHH, TUIIBl PELIETOK, CHHIOHHH. TIoHsATHE O NPOCTPAHCTBEHHBIX TPYyIIax
KpUCTaIOB. MIHIEKChl KpUCTAMNIOrPauUecKux rpaHei.

ATOMHbBIE, JOHHbBIE, MOJCKYJSIPHbIC W  Jpyrde  TUILI  KPUCTAIIIOB.
Llenoueunnle, KAPKACHBIE K CIIOUCTHIC CTPYKTYPHI.

CTpoenue TBEPIBIX PacTBOPOB. YIIOPSIOYCHHDLIC —TBEPIbIE  PacTBOPDI.



Amopousie Bemectra. OcoBGeHHOCTH CTPOCHHS TOJUMEPHBIX (a3,

MeTanisl ¥ MoAyIPOBOAHMKY. 30HHAS CTPYKTypa SHEPreTHeCcKOro CrexTpa
kpuctanios. [losepxuocTs Pepmu. Paznuuiibie THITB IPOBOMMOCTH. Komebanus B
kpucTannax. oHOHBL.

umxocti. MrHoBeHHas U KoyieGaTe/IbHO yepeAHEHHAS CTPYKTYpa KUAKOCTH.
ACCOLMATBI ¥ KJIACTEPBI B XKUAKOCTAX. DIyKTyaluy i KOPPe/IAluOHHbIE QYHKIMH,
CTpyKTypa MPOCTBIX KUAKOCTEH. PacTBOPHI HE3NEKTPOANUTOB. CTPYKTYpa BOJLI 1
BOJIHBIX pacTBOPOB. CTPYKTypa KUJIKHX 2JIEKTPOJIMTOB.

8.  Ilosepxnocmo  xonoencuposannelx  ¢asz.  OcoBeHHOCTH  CTPOCHMS
MOBEPXHOCTH  KPUCTAJIOB M JKWIKOCTEH, CTPYKTypa TIpaHullbl — pas/iena
KOH/IeHCHPOBaHHBIX (a3. Molekyibl W KjacTepbl Ha nopepxHocTi. CTpykTypa
a7IcOPOIIMOHHBIX CJIOEB.

I1. Xnumuueckas TEPMOJIMHaAMHU KA

1. OcHogHbie NOHAMUA MEPMOOUNAMUKY: W30JIUPOBAHHBIE H OTKPBLITHIC
CHCTEMBI, paBHOBECHBIE M  HEPABHOBECHBIC CHCTEMbI, TEPMOJIMHAMHUCCKHC
flepeMeHHble,  TeMIeparypa, WHTEHCHBHBIE M OKCTCHCHBHBIC —IIEPEMEHHBIC.
VpasHenust coctostus. Teopema O COOTBETCTBEHHBIX COCTOSHHSIX. BupuanbHbie
YPaBHEHMUsI COCTOSTHHUS.

2. epsuiii 3axon mepmodunavuxy. Ternnorta, pabora, BHYTPEHHAS dHEPIUs,
SHTABINS, TeroeMKocTh. 3akoH ['ecca. CranuaprHbie COCTOSHUS U CTaH/1apTHbLIC
TEMJOThl XMMUUYCCKUX pPeaklmii. 3aBUCUMOCTh TEIIOBOro s(dexra peakuuy oT
temiepatypbl. Dopmyia Krpxrodda. Tadiuims! craniapTHRIX TePMOAMHAMUIECKIX
BEJIMUMH ¥ UX UCTOJIL30BAHUE B TEPMOJAMHAMUYECKUX pacdeTax.

3. Bmopotl  3axon mepMoounaMuxy. IHTPOUHs WU e H3MCHCHU: B
06paTHMbIX ¥ HeoOpaTHMBIX npoleccax. Teopema Kapro-Knaysuyca. Pasiuunble
IIKaJIhl TEMIIEPATYP.

®ynnaMenTanbHble ypaBhcHUs [ub0ca. XapakTepuCTHUECKUE GyHKIUK.
Sueprus u66ca, osmeprus [eipmrosbua.  YpasHenus Makcsesa, Ycnosud
PABHOBECHS ¥ KPUTEPUH CaMOITPOM3BOJILHOIO MPOTEKaH ks NPOLECCOB.

Vpasuenne ['nb6ca-I'enpmronbua.  Pabora 1 Tenjora  XHMHUCCKOIO
rnpoiecca. XUMHUYECKHE MOTCHIHAIIBI.

4. Xumuueckoe pasuoeecue. 3axoH JIEHCTBYONIMX Macc. Pasin4mbic BH/bI
KOHCTaHT PaBHOBECHs W CBA3b MEXJly Humu. Msorepma Baur-I'odpda. YpapHenus
n306aphl M W30XOphl XHMMYECKOW peakii. Pacuerhl KOHCTAHT PaBHOBCCHS
XUMMUECKUX —peakuuil ¢ MCrojk3oBaHueM Tabiuil  CTaHAapTHBIX 3HaveHUR
TepMmoHaMudeckux  Gyuxuui.  llpuBeiennas  SHEprus [ubdbca wu ee
MCIIONK30BAHKE [UIS PACueTOB XHMHYCCKMX paBHOBeCuil. PaBHOBECHE B 110JIC
BHELIHUX CHJ1. llonHbIe MOTEHIHAIIBL.

5. Muxpo- u maxpococmosinus xumuveckux cucmem. Pa3zoBpie [-n p-
NIPOCTpPaHCTBa. Dprojueckas runoresa. TepMoluHamuyeckas BepoATHOCTL | a8
cBSI3b ¢ sHTponuMeil. Pacnpenenctue Makesesia - borbimana.

CTaTUCTUUCCKUE CPeIHUE 3HAUEH Sl MAKPOCKOITMYECKUX BEIUHMH. Ancam0iu
[u66ca. MUKPOKAHOHMHECKOE U KAHOHMYECKOE paclpel/iesieHus. Pacuer umcia
COCTOSIHUM B KBA3UKIIACCUYCCKOM NIPHOIIMIKEHMH.



Kanonunueckag GyHKIMs paclipenenenus 1'u66ca. Cymma no COCTOSIHUSIM KaK
CTATHCTHYECKAs! XapaKTepPUCTHYCCKAs dynknus. CTaTHeTHyeckue BBIDAYKEHHS IS
OCHOBHBIX TEPMOJUHAMUYECKIX QyHKLKIA. Monexysipras cymma 1o COCTOSIHUSIM
M CyMMa 110  CcoCTOSHHSM MAKPOCKOIIMYECKOH  CHCTeMEL. [ocrynarensuas,
BpamlartenibHasi, 97eKTpOHHAS 1 KoneGarenbHas  cymmpl 1o COCTOSIHHMSIM.
Cratrcruueckui pacHer sutponuu. ocrynat [Mnanka u abcosrorHas SHTPOIIHS.

Hpubnmmxenne  «wxecrruis poTarop - rapMoOHHYECKHH OCLHILIATODY.
Cocrasnsione BHYTPEHHEH SHEPIUH, TeIUIOEMKOCTH 1 SHTPOITHHU, 00YCIIOBIeHHbIE
MOCTyNaTeNbHBIM, BpalllaTe bHbIM K KOJICOATeNBHLIM JIBUKEHHEM.

Pacuer xomncranr PABHOBCCHS XUMHYECKMX peakiui B WIealbHBIX razax
METOAOM  CTATHCTUYECKOL] TepMonmnamuku.  CratucTuueckas TePMOAMHAMHKA
PCAIBHBIX  cuctem.  [loTeniuuany MEKMOJICKYIISIPHOTO  B3aUMOeNCTRBIS  u
KOH(DUTYpaHOHHBIH HMHTETpan Juig peanbHOro rasa.

Pacnipenenenus Bose - DiHIuTelina Depmu - Jlupaxa, Briposknennmiit
UIICATIBHDBIN ra3. DJICKTPOHBI B MeTalax, Yposens Gepmy. Cratrcruueckas Teopus
OHuwTeRNa  MueanbHOMO KpucTanna, teopus JleGas. Toueympre JdeexTsI
KPUCTaNIMHECKUX  pelreTox. PaBHosecnpie HEpaBHOBECHBIE  medhexTo).
Hecrexnomerpuyeckire COCMHENNS 1 UX TEPMOIMHAMHYECKOE OItMcaHue.

6. Ocnosnvie  nonocenys MepMoounamuky  nepaenosecsiy npoyeccos.
Jlokannhoe pasnorecue. Dryxryanuu. Oyuxims Auccunanuu. Iloroxky u cunp.
Ckopocts  nponssoncTsa SHTPONKK.  3aBHCHMOCTS CKOPOCTH  IPOM3BOJICTRA
PHTPOIMK OT 00O0BIUEHHBIX MOTOKOB U . CoorHowrenus B3aumuocry Oncarepa.
Craumonaproe coctosuue CHucTembl 1 reopema [purosiuua.

Tepmonnddysuss u  es OINHCaHWE B HEPaBHOBECHOMH TEPMOJHUHAMHUKE,
Ypasuenue Henmena-DHckoro.

7. Pasnuunvie munw pacmeopos. CriocoGnl Belpakenus COCTaBa pacTBOpPOB.
Mneannusie PACTBOPBL, oliee yenonue uneanbHocTH pacTtBopos. Jlaniieuue
HaCBILIEHHOrO napa KUIKuX PacTBopos, saxou Payng. Henneansune PacTBOpEI K
MX  cBOHCTBA.  MeTon  akTuRHOCTEH. Kosdpduurentsr  axrusnocry M ux
OTIpejIeeH e,

Crannaprasie  cocrosiiug HPH  ONPELENEeHHH  MOTCHIHUANIOB  KOMIOHCLHT
pactBOpoB. CuMMeTpuYyHaY 1 HCCUMMCTPHUYHAS CHUCTEMBI OTCYETA.

Konmiratusnnie croiictna pacTBopos. Msmenenue TCMIIEpaTyprl 3amep3atus
PaCTBOPOB, KPHOCKOIMS. 30HHAS [L1anka. Ocmotnveckue sBaemms, [Maprnuansueic
MOJILHLIC BEJIMYHHEL, UX ONpe/e/ieHuc JUISL OMHAPHEIX CHCTeM. YpaBHenue [166ca-
Hiorema. ®dynkuus ememernuy AT WJICANBHBIX U JUIS UIleabHBIX U HEUACAJILHBIX
pacTBopoB. [lpenensHo pasbasnciine PacTBOPLI, arepMaiibHbBIe U perymnsipusle
PacTBOpPLI, UX CBOMCTRA.

8.l emepocernnvie cucmens, Housrus komnonerra, asbl, crenenn cro6o k).
[TpaBuno haz I'n66ea.

OnHokoMroHeHTHBIE CUCTEMBL.  Jluarpammu COCTOSIHUS  BOABI, cepbl,
docdopa u yrnepoya. Gazospie NEPEXOIDBI TEPBOIO posia. Ypasuenue Knaneiipoua-
Knaysuyca.

JByXKomnoneHTHpIe CUCTEMDbI.  Pasnuynpice HUarpaMMbl  COCTOSHUS
ABYXKOMIOHEHTHBIX cUCTeM. ParHoBecke KUAKOCTDL - 11ap B JIBYXKOMITOHEHTHbIX
CUCTeMax. 3axkous! | n66eq - Konogasiona. A3e0Tponnkie cmecy,



(Da30Bble IEPEXO/Ibl BTOPOIO pojia. Y paBHEHUs DpeH(ecTa.

TpexkoMIOHCHTHBIE — cucTeMbl.  Tpeyrombuuk — ['ub6ca.  uarpammbl
MIABKOCTH TPEXKOMITOHEHTHBLIX CHCTEM.

9. Aocopbyus.  Ancopbent, ancopbar. Buast ancopbumu. CTpykTypa
TIOBEPXHOCTH M IMOPHCTOCTh ancopbenra. JlokanmusosaHHas W NeJOKaIM30BaHHAS
ancopbiys. MoHOMOJIEKYJISpHas 1 110J1MMOJIeKy aapHas ajcopbuns. JMHaMuHecKui
xapakrep ajicOpOLMOHHOI0 PaBHOBCCHS.

M3orepmbl  u  u3obapsl  ajcopbumu. Ypasuennme Ienpu. KoHcranTa
aJcopOLHOHHOTO paBHOBecHs. YpasHenue JleHrmiopa. AjicopOlinst W3 pacTBOPOB.
Vpasuenue bpynayspa — Owmera Temnepa (BDT) s monvMOnNexyJsspHOH
ancop6uun. OripesiesieHue IIJI0MaM TOBEPXHOCTH ancopbeHTa.

Xpomartorpadust, pa3uuHbie ¢& TUIbI (1a30Basl, JKUJIKOCTHASL, TPOTHBOTOMHAS
U ap.).

10.  [Ilosepxnocms pazdena az. CBoOONHAS MOBEPXHOCTHAS DHCPIHS,
[TOBEPXHOCTHOE  HATSOKEHWE,  W30BITOUHBIE — TePMOJUHAMUYECKHE  (QYHKIHK
TIOBEPXHOCTHOrO ciiosi. M3meHenue TNOBEPXHOCTHOIO HATSKEHUS Ha TIPaHuIe
KWJKOCTb - Tap B 3aBHCMMOCTH OT Temmeparypel. Cpa3b  CBOOORHOH
MOBEPXHOCTHOH 3HEpruu ¢ TeroToi cybnumawyn (ripapuno Credana), MoaylIem
YIIPYTOCTH M JIPYTHMHU CBOMCTBAMM BEILECTBA.

Dddext PebGunnepa: W3MCHCHHE TPOYHOCTH U MITACTUTHOCTH TBEP/BIX TE)!
BCJIEJICTBME CHMIKEHUS UX [TIOBEPXHOCTHOM IHEPIHH.

KanunngpHbie SBICHUS. 3aBMCHMOCThL JaB/CHUsS Ilapa OT KPHBU3HbI
MTOBEPXHOCTH YKUKOCTH. KanuuisipHas KOHJEHCAllU. 3aBUCUMOCTD
DACTBOPMMOCTH OT KPMBH3HBI 1I0BEPXHOCTH DACTBOPSIOLIMXCS HacTHI (3aKOH
['u66ca - Ocrrannia - OpedHImxa).

11. Pacmeopor  snexmpoiumos. VIOH-JUINONLHOE  B3aUMOJICHCTBHE, KaK
OCHOBHOU Tpoiece, ONpesessioli  yCTORYUBOCThL  PacTBOPOB  2JEKTPOJIUTOR.
KospduiunenTsl aKTUBHOCTH B PACTBOPAX 31EKTPOJMTOBR. CpeiHsis akTHBHOCTL H
cpeanil KO3(QMUIINEHT aKTUBHOCTH, UX CBSI3b C aKTHBHOCTLIO OTHAEJBHBLIX HOHOB.
OcHOBHbIe ToNokeHust Teopun Jebas-Xiokkens. [ToTeHIMan MOHHOH aTMochepsi.

VCnoBrs SIEKTPOXMMMUECKOro paBHOBECHs Ha IpaHulle pasjesna (as 1 B
37eKTPOXUMUYECKOR — uenu. TepmojnHampka — rallbBaHMHYECKOrO  3JEMCHTA.
DNCKTPOABMIKYILAS CUJla, €€ BLIPAXKCHUE HCPE3 DHEPIHIO ['ubbca peaximn B
snemente. Ypasuenus Hepucra u ['n66ca - enpmronbia. [onstue >1eKTpo/uioro
notennmasia. OnpeneneHue Kod(GQUIMEHTOB aKTHBHOCTH HA OCHOBE W3MEPCHUH
SJC rajgpBaHU4ECKOr0 3JIEMEHTA.

DIEeKTPONPOBOJHOCTE pacTBOPOB SIEKTPOJIUTOB: yJIeJIbHasI "
5KBUBAJICHTHAS DJICKTPOTPOBOANOCTL. Hucya rnepenoca, MOJABHKHOCTE HOHOB M
saxon Konbpayia. D1ekTpoopeTHHeckiit U PeJlaKCallHOHHbIC I(PAEKTEL

NI, XumMu4yecKkasi KUHETHKA

. Ocnognole nousmus Xumuueckol xuxemuxu. [IpoCTbie 1 CIIOAHBIC
peaKiiy, MOJEKYJISPHOCTL U CKOPOCTH 1IPOCTOW PCAKIUK. OcHoBHOM nocTyNaT
XUMUUECKON KuHeTukH. Crioco0nhl ONpe/eseH s CKOPOCTH peakiui. KHHeTHIeCKHe
kpuBble. Knnernueckue ypasHenus. KoHCTaHTa CKOPOCTH U IOPSIOK PEAKIHH.



Peaxiyu nepeMeHHOro rnopsiaka.

2. Denomenonrocuyeckas, KuHemuxa CHOMHBIX XHUMUYECKNX peaKLUi.
[TpyHLMIT HE3aBUCHMOCTH 3JIEMEHTAPHBIX ctaani. KrHetndeckue ypaBHEHUs Ui
0OpaTHMBIX, NapaliellbHBIX K MOCJIEA0BATC/IBHEIX peakuuil. KpasucranunonapHoe
npuGnixenre. Meron Boneunireiina - Témxunna. Kuneruka TIOMOICHHBIX
KATATUTHUECKUX 1 (PepMEHTATHBHBIX peakini. ¥Ypasrernue Muxasiuca - MeHTeH.

[lennpic peaknuu. KHHETHKA HEPA3BETBICHHLIX M PA3BETBICHHLIX HENHBIX
peakuyil. Kuuetuueckue OCOOEHHOCTH  PA3BCTBICHHBIX  NEHHBIX peaKLui.
[Tpeaenbuple  SIBJICHMS B PasBeTBICHHLIX  HCMHBIX  PEAKIMAX. I'ToxyocTpoB
BOCIIAMEHEHUS, [IepHOl HHJLYKIIMHK. TerioBOU B3phIB.

Peakimu B T10TOKe. Peakipiy MWjleayibHOro  BbITECHEHMA W MACAILHOIO
cmewuerus. KonebarenbHbie peaxiiii.

3. Maxpoxunemura. Ponb  updy3ud B KUHETHKE  T[CTEPOrCHHbIX
peakiyi. KHHEeTHKa reTepOreHHBIX KaTalnTHICCKHIX peakuuil. Pazau4tbie peiKuMbl
MpoTeKaHus! peaKiMil (KuHeTrIeckas 1 BHEIIHAS KUHCTHHECKAd obnacTu, 00JIacTu
pHeminel ¥ BHyTpenHed wddy3un). 3aBUCAMOCTL CKOPOCTH  peaKiui O
TemmepaTyphl. YpaBHeHHe AppeHuyca. SHeprus axkTHBAlUM M CIOCOOBI €€
Onpe/ieIeHuS.

4. DnemenmapHvle QKmbl XUMUUECKUX Pearyuil 1 (hU3UYECKUH CMbICT
sHepruu akTupaumu. TepMuuecKni W HETEPMHMHUECKME [YTH aKTUBALMU MOJCKYJ.
O6MeH  sHeprueit  (ImocTynaTelibHOMH, BpalllaTeNbHOH U xosebaTeIbHOM)  MpH
CTONIKHOBEHUSX MOJIEKYJI. Bpems pesakcallu B MOJIEKYJISIPHBLIX CHCTEMAX.

TeopHst aKTUBHBIX CTONKHOBEHUU. CeUEHNE XUMUUCCKHX peakuuit. Popmyiia
Tpayrua - Jletowca. PacueT  NPC/KCIOHEHUHANBHONO MHOMKUTEJIS  Ti0
MOJIEKYIISIPHEIM TI0CTOsSHEBIM. CTeputcckiit hakTop.

Teopusl  [EPEXOAHONO  COCTOSIHMA  (AKTUBUPOBAHHOIO KOMIUICKCA).
[loBepXHOCTh  MOTEHUMAIBLHON  SHEPIUH. [lyre ¥ KOOpJAMHATA  PEaKLuH.
CTaTHCTUYECKUil pacdeT KOHCTaHThl CKOPOCTH. DHEPrusl M SHTPONHs aKTHBALUH.
Wcronb3oBaiie MOJIEKYJISIPHBIX TIOCTOAHHBIX MTPX PacieTe KOHCTAHTRI CKOPOCTH.

5 Paznuunble munel Xumuyeckux peaxyui. MoHOMOJIEKYIAPHBIC peaklini
B rasax, cxema Jlnnagemana-Xpucruancena. Teopus PPKM. bBumonexynsapuble U
TPHMONEKYJIAPHBIC PEAKIIUH, 3aBUCHMOCTE ITPE/IDKCIIONEHUMANEHOTO MHOMHTCA oT
TeMIEPaTyphl.

Peakid B pacTBOpax, BAMSHUE PAcTBOpUTE/s M 3apsia pearupyroinx
yactull. Kietounsit 3p(exT 1 cosbBaranms.

MOTOXUMUYECKHE ¥ PaJIHAIIAOHHOXHMUYECKUE PCaKLMH. DJileMeHTapHbIC
HOTOXMMUUECKHE TIPOIECCHL. IKCUMEPhI i SKCHILIEKCh. W3menenve GU3NUECKHX H
CUMMUECKUX  CBOMCTB MOJICKYJl 1Py DICKTPOHHOM BO3DYKICHUHU. KBaHTOBLIH
BBIXOI. 3akoH DitHiuTenna - [llrapka.

DreKTpoX UMUUeCcKne peakiyu. [[BojiHon SIIeKTpUIeCKrit cilo. Mojienbuble
NIpENCTaBJIEHUst O CTPYKTYpE JBOHHOIO SJIEKTPUUCCKOIO  CJIOA. Teopus Tyu -
YanmeHa - ['paMa. DIeKTPOKANUIISIPHbIE sBICHUS, ypaBHCHNC Jlunmnmata.

CKOpOCThL M CTaJMW BJIEKTPOJHOrO mpoliecca. [Tonsipr3anus 2JeKTPOJIOB.
[Tonaporpadus. Tox obmena W nepeHanpsuKennme. 3aBUCUMOCTL CKOPOCTH CTaAuH
paspsa OT CTPOCHUS ABOMHOIO CILOS.

XUMHUCCKME MCTOUHMKM TOKA, WX BHJIbl. DJICKTPOXUMHUYECKAS KOPPO3HIL.



MeTozb! 3aLuThi ot KOPPO3KH.
IV Karasnus

L Knaccupukayus  kamanumuyuecryy Peaxyui 1 KaralnzaTtopos. Teopus
[IPOMEKYTOUHBIX — COCHUHEHHUH g KaTajli3e,  NPUHIUI  3HEPIreTHYECKOro
COOTBETCTBHMSI.

2. l'omoeennoni  kamanus. KHc10THO-0cHOBHON  KaTanus, Kuneruka u
MEXaHU3M  peaklui  cnemuduueckoro KHCIOTHOro  Katamusa.  DyHKIHu
KACIOTHOCTH I'ammera. Kumernka M mexamusm PeaKini obLIEero KUCIOTHOrO
KaTanusa. Ypasuernne Bpéncrena. Koppensunonsnsre YPaBHEHHUS Ul SHEpPruii
AKTHBALMK M TEIUIOT peaKiimli. Crenmdprueckuii u o0LIMH OCHOBHOM Kartaius,
Hykneopunsuwiit u DIICKTPODUIILHEIN KaTanus.

Karanus merannoxommnexcnnivu COCIMHEHNSIMU.  ['OMOreHHble peakiuu
THIPUPOBAHNS, HX KHHETUKA U MEXaHH3Mb].

3. Depmenmamuenwiii  kamans, ANICOPOLIMOHHEBIE U KaTalluTUYeCKHe
HEHTPBl  (DEPMEHTOB. AKTMBHOCTL i cybeTpaTHas  cenekTHBHOCTL (bepmenTos.
KopepmenTtol. Mexanusm; bepmeHTaTHBHOrO KaTasH3a,

4. lemepocennviii  xamans, Onpejenennc CKOPOCTH  IeTepOreHHOM
KATAINTUNECKON  peakily. YensHas W atomuas AKTUBHOCTL. CeJIeKTUBHOCTD
KaTaJu3aTopoB. Ponbn amcopbumu B kuneTuxe PETEPOreHHBIX KaTATUTUYECKUX
peakumit.  HeoanoponHocTs HOBEPXHOCTH  KaTaJH3aTOPOB,  [AHECCHIIBLE
KaTalln3aTopel. DHEPTUs AaKTHBALMH FPCTCPOrCHHBIX  KATAIMTHYECKUX Deakiuil,
Cospemennrie Teopuu (GyHKIMOHMpOBAHUS FETCPOreHHBIX KaTaNlH3aTOPOR.

OCHOBHEIE NMpOMBIIITICH I KaTaJlfTUMECKKUE NPOLIECCHI,

Pexomennyeman JIUTEpaTypa

. Epemun B. B., bopitesckuii A. $I. Ocuosg obwel u pusngeckoi
XUMHK. - M: Mnrensexr. 2012 r. A

2. Hopkeriopdp U., Halimantesenpaiit X, CoBpemeHHbIT  KaTanus u
XUMU1ecKas KuHeTHka. - M.: Untennekr. 2010 1

3. Actanenko B.A. Biaumoelictrue H3JlydeHus ¢ aroMamMu u
HanosacThuamu. - M.: Untennexr. 2010 1.

4. Hyxbap K.B. Jlekimu 1o ABIIEHUSIM 1I€peHOCA B Inasme. - M.
HMuTennexr. 2008,

5. Dusuka TBEPIOrO Teia. Jlabopartopusrii npaktukym. B 2 r./ Tlox pen.
npod. A.®. Xoxmora. Tom 1. MeTos1 nonyuenus TBEPIBIX TEJN ¥ UCCIICOBAIINS UX
CTPYKTYphI. - M.: Bricnr. k., 2001,

6. Du3uKa TREPIOro Tesia. JlaGoparopHmpii fpaktukym. B 2 r. / Tlox pen.
npog. A.d. Xoxsosa. Towm II. Dusnyeckue colicTaa TBEPJIBIX TEIL. - 2-¢ 3. nemnp.
M.: Beicu. k.. 2001,

7. Musimoro K. OcHonei (PM3MKK Tnasmel 1 YIPaBIAeMOro cuuresa. /
[epeson ¢ anrn., noj o6uek pei. B. /1 lladparosa. - M.: ®UIMATIIIT. 2007.

8. Pambunu H.I'., bep&skun AB. ®usuueckuc n XHMHYECKHE OCHORKI
HaHoTeXHONIOIHH. - M.: DU3MATIIIT, 2009.

9. Acranenko B. A. B3aumoueitcteue M3NYUEHUsT €  aToMamMu u
HaHodacThuamn:  YuebHoe nocobue / B. A, Acrancuko-Jonronpy iHsiit:



WMsnarensckuii Jlom «HMuremexty. 2010.

10. Topmxo B. M., Kystenos M. A Octiosbl Gusnyeckoit xumuu, M.
BMHOM. 2006.

[T, MenBun-Xpi03 9. A, Dusnveckas xumus. K. I, Ku. 2 M.: UJI. 1962.

12. ®ponos 10. I. Benuk B. B. Dusuueckas XuMus: Yueb, s BY3os.
M.: Xumus. 1993,

13. Heborun B.U. dusnueckag XUMUS TBEPJIOTO Tena. M.: Xumusg, 1982

4. Drxunc Y. Qusnueckas xumus, Y. 1,4.2. /1lep. ¢ aurn. M.: Mup. 1980.

I5. Apzamacos B. H. Marepuasionenenne: Yueb, nisi By3os. M.: M1 Iy,
2005.

16. M.B. KosryHenko. Dusnueckas xumus TBepaoro rena. Kpucramms c
nedextamu. M.: Bricur. mk. 1993,

7. Xenneit H. Xumug TBEpAoro resna. M.: Mup. 1971.

I8.. B.®. Opmont. Beenenue p (pusnUecKyIo XUMUIO 1 KPUCTAJIIOX MU0
HONYNpoBoAHUKOB. M.: Bricur. mk, 1973,

19, Ilumanckuit A.®. Ilybun A.A. ®usuxoxumus TBEPOOro rena: Yvyed,
nocodue. Kpacnospek. 2004.

20. Kynpsuios U. B, Kapernuxon I, C. C6opHuk [IPEMEPOB U 3a1ay 1o
dusnueckoit xumin: Yue6. noc, - 6-¢ 3. M.: Boicui. ik, 1991,

21. Moppucon C. Xumuteckas (busHKa noBepXHOCTH TBEPIOro Tena. M.:
Mup. 1980.

22. Qypa K. Beenenme s (pusHKy nosepxHocTH. M. - [ayka. 2006.

23, Ywmatickuit C. 4, Teopus JJICMCHTAPHBIX XHMUUCCKUX PeaKIUi. - M -
Murennexr, 2009 r.

24. Mleromes U. . DNIEMEHTBl  CTATUCTHYECKO MEXaHWKH,
TCPMOJIMHAMUKH U KUHETUKH., - M- Wnremiexr, 2008 1,

25. Mbpiukun U. K., Konumir B. B., bpaynosuu M. DIeKTpuYecKue
KOHTaKThl. - M.: Unremnext. 2008 1.

26. Ileprament M. W. Meromun HCCIICNOBAHMH B 3KCHEPUMCHTANBLHOIN
dusuke. - M.: Murennexr. 2010 r.

27. Enuceen A. A., Jlyxamun A. B. DyHKIMOHAbHbIE HaHOMAaTepuasl. /
[ox pen. 10. J1. Tperbsikora. - M- DUBMATIIMT,2010.

28. 3mmou A. ]I, Jlemenko H.®O. Dusnueckas xumvug: Yueb. Jlns Bysos
M.: Xumus. 2000.

29. Crpombepr A.I". Cemuenko JLN. Ousuveckas xumus: Yueb. Jlns xum.
Cren. By3os. - 3-e u3y. M.: Beicii. k., 1999,

30. Xe#tsanr  B.,  pen. AMop(Hble 1 MOJINKPUCTAITHYCCKHE
nosynposojtiuku / Iep. ¢ Hem. M.: Mup. 1987.

31, dxoyuonynoc JIx. Dusuka FHAPOreHU3NpOBaHHOTO  amopdHOro
Kpemuus: B, |. CrpykTypa, npurortosnenue u npubopst / [1ep. ¢ anrn. M.: Mup.
1987.

32. Jbxoyuwonynoc JIx. Dusuka PHAPOICHH3UPOBAMHOTO  amopdHOro
KpeMBus: Bout. 2. Dnextponnsic u xosiebaresiblbie cROMCTRA / ITep. ¢ anrn. M.:
Mup, 1988.

33. bymspcxuii C. B, Qucryne B. M. Tepmommnamuka u KMHETHKA
B3aMMONEHCTBYIOINX neheKToR B MOTylpoBonunkax. M.: Hayka. 1997.



4. Menmen A, Illo M. Duszuka  w  rnpuvenenue aMop(HEBIX
MOJypOBOJHUKOB / [Tep. ¢ anr. M. Mup. 1991,

35. Iletnn 0. A., Bunkos JI. B. ®usnueckue METOJbI HCCIIEOBAHUS B
Xumun. M.: Mup: ACT. 2003.
6. Cwmur P. [Tomynposonmyku M. Mup 1982,
7. Mzoronsl (mox peaxiwmei B. 1O bapanosa). M. 2000 r.
38. T'opmxos B. U. Ociionp (pusnueckolt ximuu: yueOHuk. — 7-e uzn.,
JNIeKTpon. / B. M. Iopuikos, W, A. Kysnenon. - Mockga: Jlabopatopus 3narmi,
2021.-410c.

39. 3apy6un, JI. T1. ®usnuecias XUMHS: yuebHoe nocobue / 3apybun JI. I1.
- Mockaa; MH®PA-M, 2022, — 474 ¢+ Hon. marepuarn [ DnexkTpoHHbIS pecypc].
- (Brlcinee o6pazonanme: baxanagpuar). — DOI 10.12737/20894. - [SBN 978-5-
16-010067-8.

40.  Yepenanos, B. A. XuMudeckas KuHeTuka: yuebHoe r1ocobue s
By3oB/ B. A. Hepenanos, T.B. Akcenona, —. Mockga: Msnarenncrso [Opaiir,
2022. — 130 ¢c. — (Brrciee obpasoBarue). — ISBN 978-5-534-10878-]

O L) W

Ilporpamma  cocramnena g COOTBETCTBHM  C  I1aCIIOPTOM IIPOQUIIs,
COOTBETCTBYIOINEMY Hay4HON CrelHaNbHOCTH | 4.4, Dusvveckas xumus.



