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1. OOmue moJoXKeHUA

BerynuTenbHbie HCTIBITAHUS HA TPYIITBI HAYYHBIX CHEIHATBHOCTEN 0 00pa30BaTeIbHBIM
mporpaMMaM BBICIIETO O0pa3oBaHUA — MpPOrpaMMaM IOATOTOBKM HAay4YHBIX M Hay4YHO-
NEAarorn4eckux KaJapoB B acCIUpaHType (Jajee — IMpOorpaMMbl acClMPaHTYpbl) IPOBOASTCS C
LEIbI0 ONPEACNICHUS YPOBHS TEOPETHYECKOM TOJATOTOBKM U  BBISBIEHUSA CKJIOHHOCTH
IIOCTYIAIOIIETO K HAYYHO-UCCIIEA0BATEIBCKON NEATEIBHOCTH.

[IporpaMMa BCTYNUTENbHBIX UCTIBITAHUM COJAEPIKUT OMHUCAHKE MPOLIETYpPhl, 0COOEHHOCTH
IPOBE/ICHUS BCTYIHUTEIBHBIX HCIIBITAHUHA B ()OPME TECTHPOBAHUS U B (hopMe yCTHOTO SK3aMeHa,
MIepevYeHb BOMPOCOB ISl MOATOTOBKU K 9K3aMEHY, KPUTEPUHM OLEHKH OTBETOB IOCTYIMAIOMIMX, a
TaK)K€ PEKOMEHIYEMYIO JIMTEPATYPY IJIs IIOArOTOBKH.

[IporpaMMbl BCTYNUTEIBHBIX HWCHBITAHUNH (DOPMHUPYIOTCS Ha OCHOBE (erepalibHbIX
rOCYJapCTBEHHBIX O00pa30BaTENbHBIX CTAHAAPTOB BBICIIETO OOpa30BaHHs IO IMPOrpaMMmam
creruanureTa u (Win) nporpaMmMaM MarucTparyphbl.

Opranuzanus U OPOBEIACHHE BCTYNUTEIbHBIX HCHBITAHUM  OCYLIECTBISIETCA B
cootBeTcTBUM C [lopsiakoM mpuema Ha oOydeHue o 0Opa30BaTEIbHBIM MPOrpaMMaM BBICIIETO
o0pa3oBaHMsi — MpOrpaMMaM HOJIOTOBKM HAy4YHbIX M HAay4HO-IIEarorH4eCKUX KaJapoB B
acrupaHType, HNpuHATBIM YueHblM coBeToM Cypl'VY, yrBepxaeHHbiM pekTopoM Cypl'V u
JICHCTBYIOIIMM Ha TEKYLIUI I'OJl HOCTYIUICHUS B aCIIUPAHTYPY.

BerynurensHbie ucnbitanus B acnupantypy Cypl'Y npoBoasTCs Ha pyCCKOM SI3BIKE.

Jlns mpuema BCTYNMTENBHBIX HCIHBITAHUM HA TPYNIBl HAyYHBIX CHELHUAIBHOCTEM IIO
mporpaMMaM  aclUpaHTypbl MO Kaxaoh rpynmne ¢GOpMUPYIOTCS SK3aMEHAIMOHHBIE U
aIeJUILIMOHHBIE KOMUCCHH.

BerynurensHble UCTIbITaHUS TPOBOJATCA YK3aMEHALIMOHHOM KOMHCCHEN B COOTBETCTBUU
C YTBEpPXKICHHBIM pacnucaHueM. PelneHue 3K3aMEHAlMOHHOM KOMHCCHM pa3MEIaeTcs Ha
ounmansHOM caiite YHHUBEpcHUTETA.

Ilepecnada BCTYNUTEIBHBIX 9K3aMEHOB HE JJOYCKAETCsl.

[TocTymaronue cHarOT CIEAYIOIIME BCTYNUTEIBHBIE HCIBITAHUA 110 JUCLHUILIUHE,
COOTBETCTBYIOLIEH IPYIINIE HAYYHBIX CIEIUATIBbHOCTEN TPOrpaMMBbl aCITUPAHTYPBI B COOTBETCTBUU
¢ CTO-2.5.5.22 «ITonoxeHne 0 BCTYIUTENbHBIX UCIIBITAHUAX !

— 3K3aMeH B (hopMe TECTUPOBAHMUS;

— YCTHBIN DK3aMEH.

2. Oco0eHHOCTH NPOBe/IeHUs] BCTYNUTEIbHOI0 HCNIBITAHUA B (popMe TeCTUPOBAHUS

Ok3aMeH B (¢opMe TeCTHMpPOBAHUS NPOBOJUTCA C MCIIOJIB30BAaHMEM  3aJaHUM,
KOMIUIEKTyeMbIX aBToMatudecku B Moodle Cypl'Y nyrem ciydaiinoil BeIOOpKH 50 TE€CTOBBIX
3a/laHui, Ha PEIIEHUE KOTOPbIX OTBOAUTCSA 90 MUHYT.

Pesynbrat TectupoBaHus GopMUpPYETCS aBTOMAaTUYECKH C YKa3aHUEM YHclla IPaBUIbHBIX
OTBETOB OT OOIIET0 KOJIWYECTBA TECTOBBIX 33JJaHUN M KOJIMUYECTBAa HAOpaHHBIX OAJIIOB.

Pe3ynbTarhl BCTYNUTENBHOTO UCTIBITAHUS B OpMe TeCTUPOBaHUs olleHnBatoTcs mo 100-
OarTHbHOM TIKAJIe.

MuHuMalbHOE KOJMYECTBO OajioB, MOJTBEPXKJAIOLIEE YCIEIIHOE MPOXOXKIACHHE
BCTYIUTEIHHOTO UCTIBITAHUS B JOPME TECTUPOBaHUs, cocTaBiseT S0 Gaios.

[Ikana olleHNBaHNS OTBETOB MOCTYMAIOIINX:

29 (nBaauaTh AEBSTH) OAJIIOB U HUKE — B OTBETAX MOCTYMAIOIIETO COJACPIKUTCS OONBIIOE
KOJIMYECTBO OMIMOOK, 3HAHUS MPOIEMOHCTPUPOBAHBI HA HAYAJIbHOM YPOBHE U HE COOTBETCTBYIOT
TpeOOBaHUAM, MTPETyCMOTPEHHBIM ITPOrPAMMOI BCTYMHUTEIbHBIX UCTIBITAHUN B aCIIUPAHTYPY;

30 (tpumuate) — 49 (Copok neBsTh) OaIOB — B OTBETAaX IOCTYIAIOIIETO YaCTHYHO
PAacKpBITO  COJAEpXKaHME  OCHOBHBIX  3a/JlaHMil  HK3aMEHAIIMOHHOTO  OuiieTa,  3HAHUA
NPOJEMOHCTPUPOBaHbl HAa HAyaJlbHOM YPOBHE M HE COOTBETCTBYIOT TpeOOBaHUSM,
IIPEyCMOTPEHHBIM MPOrPaMMON BCTYIUTEIbHBIX UCTIBITAHUI B aCIIUPAHTYPY;



50 (marpaecar) — 79 (ceMbaecsaT AeBATH) OAJUIOB — B OTBETAaX MOCTYMAIOIIETO PACKPHITO
COJIepKAHNE OCHOBHBIX 33aJaHMM 3K3aMEHALlMOHHOro OujeTa, MPOoAEeMOHCTPUPOBAHBI XOPOIINE
3HAaHUS, KOTOpPBIE  COOTBETCTBYIOT  TPEOOBAHHUSAM, IPEAYCMOTPEHHBIM  IPOTPAMMOM
BCTYIUTEJIbHBIX UCIIBITAHUN B aCIUPAHTYPY;

80 (BoceMbaecsaT) — 100 (cTo) 6amioB — B OTBETaX MMOCTYNAIOUIETO IOJHOCTHIO PACKPHITO
COJIepKaHNE OCHOBHBIX 3aJaHUN 3K3aMEHALMOHHOTO OMJIeTa, IPOJAEMOHCTPUPOBAHbI OTIMYHBIE
3HAaHUS, KOTOpPBIE  COOTBETCTBYIOT  TPEOOBAaHUSAM, IPEAYCMOTPEHHBIM  IPOTPaMMOi
BCTYIUTEJIbHBIX UCIBITAHUN B aCIUPAHTYPY.

3. Oco0eHHOCTH NMPOBeAeHHs BCTYNUTEILHOI0 HCILITAHHUS B ()OPMe YCTHOIO IK3aMeHa

B Hauane mpoBeneHUs BCTYNHUTENBHOTO HCHBITAaHUS B ()OpME YCTHOTO SK3aMeHa I10
JTUCLHUILIIMHE, COOTBETCTBYIOIICH IPYIIIBI HAYUYHBIX CIIEIUATBHOCTEHN, OpraHu3aTOPaMU BbIJIAIOTCS
MOCTYMAIOIIMM SK3aMEHAIIMOHHBIE OMIIETHI U JIUCTHI JIJIsl OTBETOB.

JlJ1 MOArOTOBKM K OTBETY IO OmiieTy oTBoAUTCA He MeHee 60 (11ecTUAeCsITH) MUHYT.

Ha cobecenoBanue mo Ouiery ¢ 0THUM MOCTYNAIOIIUM OTBOAUTCS He 6onee 30 (TpuauaTu)
MHHYT, B TEUEHHE KOTOPHIX TMOCTYNAIOMEMy 4YJ€eHAaMd KOMHUCCHM MOTYT OBITh 3a/JaHbl
JIOTIOTHUTEIIbHBIE BOMPOCHI B COOTBETCTBUH C IIPOTrPAMMOIl BCTYIMUTENIbHBIX UCIBITAHUH.

Pe3ynbTaThl BCTYNMUTEIHHOTO HCIBITAHHUS B (hOpME YCTHOTO dK3aMEHa OLIEHUBAIOTCS T10
200-6annpHOI HIKaie.

MuHuMaibHOE KOJMYECTBO OajlyioB, IOATBEPXKJAIOLIEE YCIEIIHOE IPOXOKICHHUE
BCTYNUTEIBHOTO UCIIBITAHUA B (DOPME YCTHOTO 3K3aMeHa, cocTaniser 100 6amios.

[IIxana olleHMBaHUS OTBETOB MOCTYHAOIIUX:

59 (mAThaecAT NeBATh) OalIOB U HIXKE — HE PACKPBITO COAEpKaHHME OCHOBHBIX
MOJIOKEHUH TEOPETUUYECKOTO BOIPOCA HSK3aMEHAIIMOHHOTO OwWieTra, HE JaHbl OTBETHl Ha
JOTIOTHUTEIbHBIE BOMPOCHI; JIOMYCKAIOTCS TPYyObie sI3bIKOBBIE ((hOHETUYECKHUE, JIEKCHMUYECKUE,
rpaMMaTH4ecKue, CTUIMCTUYECKUE) OMIUOKY B peyn;

60 (mectpaecsar) — 99 (AeBSIHOCTO IEBSTH) OANIOB — YACTUYHO PACKPBHITO COAEp KaHUE
OCHOBHBIX TOJIOKEHUH TEOPETUYECKOT0 BOMPOCa IK3aMEHAIMOHHOIO OMieTa; HapylleHa JOruKa
MOCTPOCHUS OTBETA, BHIBOJBI U 0000IIEHHS HE OOOCHOBAHBI, OTBETHI Ha JOIMOJHUTEIbHBIC
BOIIPOCHI JIaHBI HE TTOJIHOCTHIO;

100 (cto) — 159 (cTO mATHAECAT AEBATH) OAJIOB — PACKPBITO COAEPKAHHE OCHOBHBIX
MOJIO)KEHUH TEOPETUYECKOr0 BOINPOCAa dK3aMEHAI[MOHHOTO OMIIeTa; OTBET MOCTPOEH JIOTUYHO,
BBIBOJIBI U 0000111eHUsI 000CHOBAHBI; TaHBI Pa3BEPHYTHIE OTBETHI Ha IOTIOTHUTENbHBIE BOIIPOCHI,

160 (cto mectpaecsat) — 200 (aBecTH) OamIOB — COAEPKAHME OCHOBHBIX TOJIOKCHHUI
TEOPETUYECKOr0 BOIPOCa HSK3aMEHAIIMOHHOTO OWlieTa WU3J0KEHO TOJHO; OTBET MOCTPOCH
JIOTUYHO, B HEM TMPUCYTCTBYIOT OOOCHOBAaHHBIE BBIBOJBI U O0OOIIECHMS; M3JI0KEHBI OCHOBHBIC
TOUYKH 3pEHHS Ha 3aTparuBaeMble B BOMPOCAX TEOPETUUYECKUE MPOOIIEMBI; TaHbl MOJTHBIE OTBETHI
Ha JOTIOJTHUTEIHHBIC BOITPOCHI.

4. CopepxaHue NpOorpaMmsbl

Pazgen 1. OCHOBBI XUMHUYECKON TEPMOINHAMHUKHN

MakpocKonuueckre CHUCTeMbl M TEPMOJAMHAMHYECKUH METOJI MX ONHUCAHUS.
TepMuueckoe paBHOBECHE CHUCTEMBblL. TepMoaMHaAMUYECKHME MepeMeHHble. Temmneparypa.
HTeHCHBHBIE W AOKCTEHCHBHBIE BenWMYMHBI. OOpaTuMble W HEOOpaTHMBIE MPOIECCHl M HX
CBOMCTBA. YPAaBHEHUS COCTOSHHMs. YPaBHEHHE COCTOSHHs HJEalbHOrO rasa, raza BaHn-nep-
Baanbca. Teopema 0 COOTBETCTBEHHBIX COCTOSIHUSAX U 00IIast mpobjaemMa ypaBHEHUSI COCTOSTHHUSL.
BupuransHble ypaBHEHHS COCTOSTHUSA.

Temmora u paboThl pa3nuuHOro poaa. PaboTta pacmupenus ajsi pa3iindHbIX MPOILIECCOB.
[lepBblii 3aKOH TepMOAMHAMUKU. BHYTpeHHsisi sHeprusa. OHTanblnus. 3akoH l'ecca m ero
cienctBusi. CTaHIapTHBIE COCTOSIHUSL U CTAHJAPTHBIC TEIJIOTHI XUMHUYECKUX peakiuil. Teruora



cropanus. TemnoTs! 00pazoBaHus. 3aBUCUMOCTh TEIUIOBOTO 3()(heKTa peakluu OT TeMIepaTyphbl.
®opmyna Kupxrodda. 3aBUCHMOCTh TEINIOEMKOCTH OT TEMIIEpaTypbl M pPacdeTbl TEIIOBBIX
3¢ dexToB peakunii. TabauIBI CTAHAAPTHBIX TEPMOAMHAMUYECKUX BEIMYMH U X UCIIOIH30BaHNE
B TEPMOJIMHAMUYECKUX pacyeTax.

Bropoii 3akoH TEpPMOAWHAMHKH M €ro pasjiuyHble (OPMYIHPOBKH. DHTPOIHS.
VYpaBHEeHHE BTOPOr0 Hayalla TEPMOIMHAMHKHU Ui OOpaTUMBIX W HEOOpaTHMBIX MPOIECCOB.
HexomnencupoBannas temora Knaysuyca u paboTa, moTepsiHHas B HEOOpAaTHMOM IIPOLECCe.
OO6ocHoBaHMEe BTOpOro Havaia tepmoauHamuku. Teopema Kapuo — Knaysmyca. Paziauunbie
LIKaJIbl TEMIIEPATYP.

DOHTpomuUs KaK PYHKIHS COCTOSIHUSA. MI3MeHeHue SHTPOIUHU NpU Pa3IMYHBIX MPOIIeccax.

W3meHeHne SHTpONMM HM30JIMPOBAHHBIX IIPOLIECCOB U  HAMpaBICHUE IIpoliecca.
dynnaMmeHTanbHbIe ypaBHeHH [ MO0ca. Xapakrepuctudeckue GyHKIUH. DHEprus [ enpMrosbiia,
sHeprus ' mb0ca u ux cBoiicta. YpaBuenus Makcseia. Mcnonb3oBanue ypaBHeHus MakcBesuia
JUIS1 BBIBOJIA PA3JIMYHBIX TEPMOJIMHAMUUYECKUX COOTHOLIEHUH.

CBsi3p MeXy KaJIOPUYECKUMU U TEPMOAMHAMUYECKUMHU IEPEMEHHBIMH. MeTobl
BBIYMCIICHUS] SHTPOIIMU, BHYTPEHHEH SHEPruM, SHTAJIBIIMM, 3HEPruu ['enpMrosiblia U 3HEPruu
['n66ca. YcnoBus paBHOBECHS M KPUTEPHH CaMOIPOHM3BOJIBLHOTO MPOTEKAHUS IIPOILIECCOB,
BBIpQXCHHBIC YePE3 XapaKTePUCTHUECKUE (DYHKIUH.

VYpaBuenue ['n66ca — I'enbmrosbiia u €ro poib B XuMun. PaboTa u TermioTa XuMH4eCKOro
npoiiecca.

XUMUYECKUE MOTEHUUAIIbI, UX OMPENCIICHUE, BBIUUCICHUE U CBOWCTBA. PaBHOBecHe B
noJie BHEIHUX cuil. [losHbIe moTeHManbl. XMMUYECKUM OTEHIM A UI€aJIbHOTO U HEUI€AJIbHOTO
ra3zoB. Meron nerydyectu. Pa3nuuHble METO/bI BBIYMCIIEHUS JIETYYECTH U3 ONBITHBIX JaHHBIX.

Paznen 2. Xumuueckue u aicopOIMOHHBIE PABHOBECHS

XUMUYECKOE paBHOBECHUE, PA3JINYHBIC BUJIbI KOHCTAHT PABHOBECHSI U CBA3b MEX/1y HUMHU.
XVMMHYECKOE PABHOBECUE B UACAIBHBIX U HEUACAIBHBIX CUCTEMAX. TepMOAMHAMUYECKUI BBIBOJ
3aKOHa JeMCTBUS Macc. XUMHUYECKasl TepeMeHHasl.

N3otepma Bant-I'opda. M3menenne sHeprun ['mG6ca u sHeprum ['enbMronbua mnpu
xumuueckon peakuuu. [loHsiTHE O XUMHYECKOM cpojcTBe. PacueTbl KOHCTaHT paBHOBECHUS
XUMHUYECKHX PEAKIMH ¢ NCIOIb30BAHWEM TaOJIMIl CTAHAAPTHBIX 3HAYEHUN TEPMOJIMHAMUYECKUX
¢yukuuil. IlpuBenennas sHeprust ['m66ca M ee HMCHOIB30BAaHUE AJII PACUETOB XMMHUYECKHUX
PaBHOBECHIA.

Pacuerbl BBIXO/JAa MPOAYKTOB XUMHUYECKMX pEAKIUN pa3IuYHbIX TUIIOB. BBIX0nbI
IIPOAYKTOB IIPY COBMECTHOM ITPOTEKAHNN HECKOJIBKMX XMMHUECKUX PEaKLIUM.

3aBUCUMOCTh KOHCTaHT PaBHOBECHS OT TEMIIEPATyphl U AaBJICHUS. Y paBHEHUS N300apbl
U U30XOPBI peakIiy, UX TEPMOJUHAMUYECKHU BBIBOJI. VIcOIb30BaHNE PA3TUYHbIX TPUOIMKEHUI
JUISL TEIUIOEMKOCTEH peareHTOB MpU pacdyeTax XHUMHUYECKHUX PaBHOBECHM MpH pa3IM4HbIX
TEMIIEPATYPAX.

I'ereporenHble XMMHUYECKHE DPABHOBECUS M OCOOCHHOCTH HMX TEPMOJUHAMUYECKOTO
OIMCAHUA.

Asnenus agacopoumu. Ancopoent. AmcopOar. CTpykTypa MOBEPXHOCTH M MOPHUCTOCTh
ajgcopbenta. Bug agcop6iun. MoHOMOMNEKY IsIpHAs U ITOJIMMOJIEKYIsipHas ajicopouus. 3oTepmbl
u n300apsw1 agcopomuu. Ypasuenue ['enpu. Koncranrta ancopOMoHHOTO paBHOBECH. Y paBHEHUE
Jlenrmiopa, €ro TEpMOJMHAMUYECKMI BBIBOA M YCIOBHS MPUMEHUMOCTH. AacopOmus u3
pactBopoB. ['MOOCOBCKas agcopOIus.

[TonmumonekynspHast  ajgcopOuusi, ee  NOpUONMKEHHOE  ONHMCAaHUE  METOJIOM
bpynayspa—Owmera—Tennepa (bOT). HWcmons3oBanme ypaBHeHuss bOT nmna onpeneneHus
MIOBEPXHOCTH aJICOPOEHTOB

Paznen 3. PacTtBOphI

Omnpenenenne pactBopoB. TepMonnHaMuyeckass yCTOMYMBOCTb pacTBOpPOB. PacTBOpEI
HACBILICHHBIC, HEHACHIIICHHbIE, KOHIICHTPUPOBAaHHBIE, IMEPECHIICHHbIE. Pa3muuHble CroCcOObI
BBIp@XEHHUS cocTaBa pacTBopa. CMecH HAEaNbHBIX Tra3oB. TepMOIMHAMUYECKHE CBOMCTBA



ra3oBbIX cMecell. MeanbHble pacTBOPHI B Pa3IMYHBIX arperaTHbIX COCTOSIHUAX U 0011ee yCcIoBHe
UJCAIILHOCTH PaCTBOPOB.

JlaBjieHHE HACBIIIEHHOIO Mapa JKUAKUX pacTBOpoB. 3akoH Payns wu  ero
TEpMOJIMHAMUYECKU BbIBOJA. HeupeanbHble pacTBOpbl M UX CBOMCTBA. MeTOI aKTHUBHOCTEM.
Koo duumeHTsl aKTUBHOCTH M WX ONpEIENCHHE IO TMapIHaIbHBIM JIAaBJICHUSM KOMIIOHEHT.
CraHgapTHBIE COCTOSHUSA IIPH ONPEACIICHNN XUMUYECKUX ITOTCHIIMAJIOB KOMIIOHEHT.

KomnuraruBuele CcBOMCTBa pacTBOpoB. V3MmMeHeHHMe Temmeparypsl 3aTBEpIEBAHMSA
pa3iaM4YHBIX pacTBOpoB. Kpuockomnuueckuit MeTon. 30HHAs IUIABKA M €€ IPAKTHUYECKHE
npuMeHenus. OcMmoTuueckue siBieHus. YpaBHeHuss Baurt-I'odda, ero TepmommHamudeckuii
BBIBOJ U 00J1acTh NpUMEeHUMocTH. O0I1ee pacCMOTPEHHE KOJIMTaTUHBIX CBOMCTB paCTBOPOB.

TepmoannamMuveckas kinaccudukanus pacTBopoB. OYHKIUS CMELICHUS IS UCaTbHBIX
U HeuJeaJIbHbIX pacTBOpoB. [IpenenbHo pazbaBiieHHBIE PACTBOPHI, aT€pMAlIbHBIE, PETYIISPHBIE,
CTPOT'O pEryJsipHbIE PaCTBOPHI U X CBOWCTBA.

[TapunaneHble MOJIBHBIE BEJIMYMHBI U MX OIPENEICHUE W3 ONBITHBIX JaHHBIX [UIS
OuHapHBIX cucteM. YpaBHenus | moboca — rorema, ['m66ca-/{rorema-Mapryneca.

PaBHOBecue )XUIKOCTh — Iap B JBYXKOMIIOHEHTHBIX CUCTEMaX. PaBHOBECHBIE COCTaBBI
napa ¥ KHIKOCTU. PasznmuHble BUABl AuarpamMm cocTosiHus. 3akoHsl ['mb0ca — KonoBaiosa.
Pa3nenenue BemecTs myTeM NEPErOHKU. A3€0TPOIHBIE CMECH U UX CBOMCTBA. DKCTPaKLUs. 3aKOH
pacnpenenenuss Hepuera.

I'ereporennsie cuctemsl. [lonarue ¢aspl, KOMIOHEHTa, cTeneHu cBoOo kL. [IpaBmiio da3
['n66ca 1 ero BHIBOI.

O/HOKOMITOHEHTHBIE CUCTEMbI. JlMarpaMMbl COCTOSHUSL BOABI, cephl, ¢ochopa u
yriepona. da3oBbie Mepexoanl MmepBoro poja. YpasHenue Kianeitpona — Kiaysuyca u ero
IpUMEHEHHE K pasinyHbIM (a30BbIM IepexojaM nepBoro pozaa. dazoBble mepexojibl BTOPOro
pona. YpaBHeHus: JpeHdecra.

JIByXKOMIIOHEHTHBIE CUCTEMBI. Pa3inuHble JuarpaMMbl COCTOSTHUS IBYXKOMIIOHEHTHBIX
CHUCTEM M MX aHaJu3 Ha OCHOBE mpaBuia (a3. TpexKOMIOHEHTHbIE CHUCTEMBI. TpPEeyroiabHHUK
I'n66c¢a. /lnarpaMMsl IIIaBKOCTH TPEXKOMIIOHEHTHBIX CUCTEM.

Paznen 4. Dnextpoxumus

OmnpeneneHne TEOPETUYECKONW JJIEKTPOXMMMHM, €€ pasfelibl M CBA3b C 3ajadyaMu
MPUKJIAAHON 3JEKTPOXUMHH. Pa3BuTHe NMpEACTaBICHUN O CTPOCHUH PACTBOPOB SJIEKTPOJIMTOB.
OcHOBHBIE NTOJIOKEHUSI TEOPUH AppeHnyca, HEA0CTaTKU TeOpUH. COOTHOLLIEHUE MEX Y SHEPTUEn
KPUCTAJUIMYECKOW PEIIETKH M DHEPrHei COoJbBaTallMM MOHOB B paMKax mojenu bopna. MoH-
JUIIOJBHOE B3aUMOJAECUCTBHE KaK OCHOBHOE YCIIOBHE YCTOMYMBOCTU PAaCTBOPOB JJIEKTPOJIMTOB.
TepMoMHaMHYECKOE ONMCAaHNE MOH-MOHHOTO B3aumoaencTBus. [IoHATHS cpeaHeil akTUBHOCTH
U cpeaHero K03 UIMEeHTa aKTUBHOCTH; UX CBS3b C aKTUBHOCTBIO U KO (UIIEHTOM aKTUBHOCTH
OTIeNbHBIX HMOHOB. OcHOBHbIE pgomyuieHust Teopuun J[lebas — Xrokkens. YpaBHeHUs ais
K03 uIIMeHTa aKTUBHOCTH B ITEPBOM, BTOPOM M TpeTbeM NpuOIMKeHuu teopuu [lebas —
Xrokkensi. CoBpeMeHHBIE MTPeICTaBICHHs O PAaCTBOPAX 3JIEKTPOJIUTOB.

HepaBHoBecHbIE sIBIIEHHS B pacTBOpax 3J1eKTpoiauToB. [lotoku nuddy3sun 1 Murpamum.
®opmyna Hepucra — DOiHmreliHa. J{ud@y3noHHbI noTeHIMan. YaenpHas W SKBUBAJEHTHAs
AIIEKTPONPOBOIHOCTb. UKciia nepeHoca 1 METObl UX onpeeseHus. [101BMKHOCTH MOHOB M 3aKOH
Konbpayma. @uznyeckue ocHoBbl Teopuu Jledas — Xiokkens — OH3arepa; a35eKTpodopeTuuecKkuit
U pernakcauuoHHbIH 3¢ ¢exTrr; 3¢pdexktel Buna u Jlebas — PanbkeHrareHa. 3aBHCUMOCTh
MOJBWKHOCTH HOHOB OT MX IMPHUPOABI, OT MPUPOJBI PACTBOPHUTENA, OT TEMIEpaTypbl U
KOHLIEHTpAllUu pacTBopa. MeXaHnu3M 3JIEKTPONPOBOAHOCTH BOJIHBIX PACTBOPOB KHCIOT U
nies04ei.

VYcinoBust 3NEKTPOXMMHUYECKOTO pPaBHOBECHs Ha TpaHMLAx pasjgena (a3 u B
anexktpoxumudeckoit mermu. Cesazb IJ[C co cBobomHoM sHeprueii [ m66ca. Ypasuenus HepHera u
['n66ca — 'enmpMronpia A1 paBHOBECHOM 3JEKTpOXUMHUUECKOH 1ienu. [ToHsATHE 37eKTpoIHOTO
noTeHImana. Knaccudukanus IeKTpoI0B U AIEKTPOXUMUYECKUX METeH: 3JIeKTpoabl 1-ro, 2-ro
U 3-T0 poJia; OKUCIIUTEIILHO-BOCCTAHOBUTENIbHBIE U MOH-CEJICKTUBHBIC JIEKTPOIb; (pusnueckue,



XMMUYECKHE M KOHILIGHTPALMOHHBIE Ienu. TepMoJMHAMHMKA TajlbBaHUYECKOTO 3JIEMEHTA.
[Tpumenenue ypaBuenus [ u60ca - ['enbMrosbia K 31eKTpOXUMHUYECKUM cucTeMaM. Onpesenenre
metonoMm D/IC snepruu ['n606ca, SHTANBINU U SHTPOITUHN XUMUYECKON peakiiu; KodppuuneHTon
AKTUBHOCTH U YHCEJ IIEPEHOCA.

[loHsATHS TOBEPXHOCTHOI'O, BHEIIHETO M BHYTPEHHETO MOTEHIMAJIOB; Pa3HOCTU
noreHuuanoB ['aneBanu H Bonbra. [[BOWHOW 3JIE€KTPUYECKU CIOW W €ro pojib U KUHETHKE
ANIEKTPOJIHBIX  TPOIECCOB.  DJEKTPOKAMWUIsIpHbIE  siBieHUs.  OCHOBHOE  ypaBHEHUE
3JIEKTPOKAWUISIPHOCTH — ypaBHeHHE Jlunmnmana. EMKOCTh JABOMHOTO 3JEKTPUYECKOTO CIIOS;
NPUYMHBI €€ 3aBHUCHUMOCTH OT MOTEHLHANA BJEKTPojaa. AJICOPOLIMOHHBIA METOJ HW3Y4YEHUSs
JBOMHOTO AJIEKTPUYECKOro ciiosl. MojenbHble NPENCTaBICHUs O CTPYKTYpe ABOMHOIO CIIOS.
Teopusa I'yn — Yanmena — I'paoMma: CXOACTBO M pPA3NIM4Msl OTOM TEOPUU C TEOPUEH HOHHOU
atMocdepsl [lebas — XroKKes.

[InoTHOCTE TOKa Kak Mepa CKOPOCTH DJJEKTPOJHOrO IIpolecca; IMOJsIpU3anus
anekTpoaoB. Craguu 3IEKTPOIHOro mporecca. MexaHusmbl MaccomepeHoca: auddysus,
MUTpaIs H KOHBEKIUs. Tpu OCHOBHBIX ypaBHEeHHS TU(D()Y3MOHHON KHHETUKH U OOIIUH TI0IX0]]
K PELIEHUIO €€ 3aJa4. 3aBUCUMOCTh TOKa OT OTEHI[MaJa B YCIOBUAX MEIJIEHHON CTallMOHAPHOU
g dy3nn K mmockomy annektpony. IHomsiporpadus. YpaBHeHue st TOKa B TCOPHH 3aMEICHHOTO
pa3psija; TOK oOMeHa U MepeHanpsHKeHne. 3aBUCUMOCTh CKOPOCTH CTaJIMU pa3psiaa OT CTPOCHUs
JIBOMHOTO cJios. PU3HYECKUIM CMBICT SHEPTUH AKTHUBALMK B YCIOBHUSAX 3aMEIJICHHOTO paspsija.
CornpsiKeHHbIE PEaKLUK B JIEKTPOXUMUYECKON TEOPUH KOPPO3UHU. MeTo1bl 31U Tl METAJIJIOB OT
KOpPpO3UH. XHWMHUUYECKHE MCTOUYHUKH TOKA: TaJbBAaHMYECKHUE DJEMEHTHI, aKKyMYJSTOPHI,
TOIUIMBHBIE 3JIEMEHTHL. TepMoauHAMUYEeCKHe U KMHETUYECKUE acHeKThl UX paboThl. [Ipuuunb
camopaspsza.

Paznen 5. OCHOBBI CTAaTUCTUYECKON TEPMOJUHAMUKH.

Mexanuyeckoe OIMcaHue MOJIEKYJIIpHOU cucteMbl. dDa3oBble npocTpaHcTBa. DyHKIMA
pacupenenenus MakcBemia — bonbiimana. Ee ucnonb3oBaHMe 11 BBIUMUCIEHUS CPEIHUX
CKOpPOCTEW M SHEPTU MOJIEKYJI B UI€AJIbHBIX ra3ax.

CratucTudeckue cpeHHe 3HAUCHUs MaKpOCKOMMYECKUX BennuuH. AHcamOmu ['m6bca.
Merton ¢GyHKUMA pacnpefesieHus] i KaHOHUYECKOTO W MaKpPOKaHOHMYECKOTO aHCaMOJIEH.
OCHOBHBIE TIOCTYNAThl CTATUCTUYECKON TEPMOJIMHAMUKHU

Kanonnueckass ¢ynkuus pacrnpenenenus [u66ca. CymMma MO COCTOSHHSAM Kak
CcTaTHCTUYECKas Xapaktepuctudeckas QyHkuus. CTaTUCTHUECKHE BBIPAKEHHS JUISI OCHOBHBIX
TEPMOJAMHAMUYECKUX (DYHKIIMI — BHYTPEHHEH SHEPruH, SHTPONUHU, SHEPTrUuu [ eapMrosibla u
sHeprun ' n66ca. Craructudeckue pacueTsl SHTponuu. @opmyna bonbumana. [Tocrynar [Inanka
1 a0COJIIOTHAS SHTPOIUSI.

MonekynspHas cyMMa IO COCTOSSHUAM M CyMMa IO COCTOSHUSM MaKpOCKOIMUYECKON
cucreMbl. [locTymarenbHas cymma 1o cocTtossHusAM. COCTaBJSIONIUE DHTPONUHU, BHYTpPEHHEH
SHEPTUH U TEIUIOEMKOCTH, 00YCIOBICHHbIE MOCTYMATEIHHBIM ABIKCHUEM.

BpamarensHas cyMMa IO COCTOSIHUAM ISl JKECTKOTO poTtaTopa. CocTaBistomue s
BHYTpEHHEH JHEpPruM, TEIUIOEMKOCTH, JSHTPONUHU, OOYCJIOBIEHHBIC BpalllaTeIbHBIM
JIBIDKCHHUEM.

KonebarenbHass cyMMa TIO COCTOSIHHSIM —JUIS TapMOHHUYECKOTO  OCIHILISATOpA.
CocraBnsmomnyie BHYTPEHHEW OSHEPrUM, TEIUIOEMKOCTH W OHTPONHUH, OOYCIOBJICHHBIC
KOJIeOaTENbHBIM JBHKCHHEM. «3aMOPOXKEHHBIC» KOJIeOaTeNbHBIE CTENEHH CBOOOABI U WX
CBOMCTBA.

Pacuer KOHCTaHT paBHOBECHS XMMHUUYECKHX pPEAKUUN B HACATBHBIX Ta3ax METOJ0M
CTaTUCTUYECKOW TEPMOJUHAMUKH. MEXKMOJIEKYJISIpHbIE B3auMoaeucTBUs. (CTaTHUCTHYECKas
TEPMOJIMHAMUKA PEAIbHBIX CUCTEM.

Paznen 6. Kunetnka XUMHUYECKUX peaKkuid

OCHOBHBIE TIOHATHUS XUMHUYECKOM KHUHETUKHU. OmpeneneHue CKOPOCTH PEeaKIuu.
Kunetnueckue kpusble. Kunermueckne ypaBHeHus. OmnpenerneHUe KOHCTAHTBI CKOPOCTH U



HopsiiKa peakuuu. Peakiuy nepeMeHHOro nopsiaka U U3MEHEHHE MOpsAIKA B XOJ€ peaklyuu Ha
npumepe peakuuu oopazoBanus HBr. MonekyasipHOCTb 3JIEMEHTAPHBIX PEAKIIHA.

Kunernueckuii 3akoH JedCTBUS Macc U 00JacTh ero npuMeHuMocTu. CocTaBieHHE
KMHETUYECKUX YpaBHEHUH AJisi M3BECTHOrO0 MexaHu3Mma peakuuu. [Ipsmas u oOpaTHas 3amayu
XUMHUYECKONM KHHETUKH. 3aBUCHMOCTb KOHCTAHTBI CKOPOCTH OT TEMIIEpaTypbl. YpaBHEHUE
Appennyca. «9¢dheKTuBHas» U «MCTUHHAS» YHEPTUU aKTUBAIUH.

HeoOpaTumble peakuuu TepBOro, BTOPOTO M TPeTbero mnopsiakoB. OrmpeneneHue
KOHCTAHT CKOPOCTH M3 OIBITHBIX JAaHHBIX. MeETOJbI OINpEAENICHUs MOpsIKa peakluu U BUIA
KMHETUYECKOI0 YPaBHECHUS.

Cnoxnble peakuuu. I[IpyHIMI HE3aBUCUMOCTH 3JEMEHTapHbIX CTaauu. MeToabl
COCTaBJICHUS] KUHETHYECKUX ypaBHeHUIl. OOpaTumble peakiuu nepBoro nopsaka. OmnpeneneHue
JJIEeMEHTAapHBIX KOHCTAaHT M3 OMNBITHBIX JaHHbIX. [lapamnenbHble peakuuu. HeoOpaTumbie
MOCJIEA0BATEIbHBIE PEAKIMM IepBOro mnopsaka. KuHeTtmueckas 3agaya O JBYXCTaIUWHOU
HEoOpaTUMON TOCTEIOBAaTENbHON pPEaKIMK IEepBOro MOpsiaka W ee pemieHue. ToyHoe u
OpUOIMKEHHOE  pEIIeHUs JJI  KOHIEHTpPAlUM IPOMEXKYTOYHOro mpoaykra. I[lpuHuun
KBa3UCTAIlMOHAPHOCTH  bonenmreiiHa w  o0macte  ero  OPUMEHUMOCTH.  Meton
KBa3UCTALMOHAPHBIX KOHLIEHTPALUN.

Ilennple peakuuu. OJEMEHTapHBIE IIPOLECCHl  BO3HMKHOBEHMsS, IPOJOJDKECHMS,
pa3BeTBiIeHUss U O0OpbiBa uenei. [{nmHa wenu. Pasnmuunble MeTONBI pacueTa CKOPOCTH
HEpa3BETBJICHHBIX LENHBIX peakuui. [IpumeHenue meTona CTaMOHAPHOCTH JJI COCTaBJICHUS
KMHETUYECKUX YPaBHEHHMM HEPA3BETBICHHBIX LEMHBIX pPEaKUMd Ha IpUMEpe TEMHOBOIO
obpazoBanus HBr.

Pa3BerBrneHHbIe 1ienHbIE peakiuu. Knnernyeckue 0COOEHHOCTH pa3BETBICHHBIX HEMHBIX
peakuuii. IlpenenbHble sBIEHUS B Pa3BETBICHHBIX LIEMHBIX pEAKIUSAX Ha [pUMEpe
B3aUMOJICUCTBUS BOZOpoaa ¢ kuciopoaoMm. IlomyoctpoB Bocmuiamenenus. llepuon mHayknun.
3aBUCHUMOCTb CKOPOCTH PEAKLMU HA HUKHEM IIpEZelie BOCIUIAMEHEHHUs OT JuaMeTpa cocyna U
IIPUPOJBI €ro NMOBEpXHOCTH. [IprMeHeHHe MeroAa KBa3MCTALMOHAPHBIX KOHLEHTpaUud s
OIMCaHUs NPEACIBbHBIX SABIECHUN B OKPECTHOCTAX IIEPBOT0 U BTOPOTO MPEIEIOB BOCIUIAMEHEHUS.
TennoBo B3pbIB U YCIOBUS BOCIUIAMEHEHUS HA TPETHEM MpEJIEIE.

Peakuum B mortoke. Tumsl peakTopoB M uX cBoMcTBAa. CKOPOCTh peakLUil B peaKTope
uaeanbHOro BhiTecHeHus. O01Iee ypaBHEHHE ISl CTAIIMOHAPHONW CKOPOCTH PEAKIIMH B PEAKTOPE
UcanbHOro cMenieHus. CKopocTH peakliuy IEPBOro MOpsAIKa B pEAKTOPE UI€aTbHOIO CMEILIEHUS
(reoOpaTtumasi, oOpaTUMas U MOCJIeI0BaTEIbHAS PEAKIINs).

Teopust aKTUBHBIX COYAApeHUN 7151 OUMOJIEKYIISIPHBIX peakiuil. YpaBHenue Tpayrua -
JIstouca. Crepuueckuit MHOKUTENb. CeueHne coynapeHus. JHeprus aktuBanuu. JloctouHcTsa u
HEJOCTATKU TEOPUH aKTUBHBIX COYIapEHUMN.

[ToBepxHocTu noreHumanbHol sHepruu (I1I19) ans 3nemMeHTapHBIX aKTOB XMMHYECKHUX
npeBpamieHnii.  OmpeneneHue MyTH — peakUud, dHepreruueckoro Oapwepa. [lonstue
aKTHBHPOBAHHOI'O KOMIUIEKca (MM MepexoaHoro cocrosiuust). Koopaunara peakum.

Teopust akTuBUpOBaHHOTO Komiuiekca (mepexomHoro coctosiHusi) — TAK. Ilonstue
AKTUBUPOBAHHOIO KOMIUIEKCA W €ro CBOMCTBA. VICTMHHAs >HEpPrus akTHBAIMU AJIEMEHTapHOU
peakuuu, 3Heprus aktuBauuu Ha III19. JlonymeHus, ucnoap3yemMble IPU IOCTPOEHUH TEOPUH.
Cratuctuueckuid  BbIBOJ OCHOBHOro ypaBHeHus TAK. Watepnperanus CTEpUYECKOTro
MHOKUTENSI. ONBITHAS U UCTUHHASI SHEPTUU aKTUBALIMU U UX B3aHMOCBS3b.

TepMoaMHaMHUECKHT ACHEKT OCHOBHOTO YPAaBHEHHS TEOPHHM AKTUBHPOBAHHOTO
KOMILIEKca (IIepeXoAHOro cocTosHus). OnpeaeneHne CKOPOCTH Peakluy B 00IIeM BUJIE U 3aIIUCh
OCHOBHOTO cooTHoueHusi. CBOOOHAsI SHEPTHsl U SHTPONHS akTUBAaUWU. ONbITHAS U UCTUHHAS
HHEPrUM AKTUBALMM U UX B3aUMOCBS3b.

KoHcTanTsl ckopocTr OMMOJIEKYIISIPHBIX TpoIieccoB. PacueTsl KOHCTaHTBI CKOPOCTH 1O
TEOPUM aKTUBUPOBAHHOI'O KOMILJIEKCA U TEOPUM aKTHBHBIX COyIapeHul. Pacuersl crepudyeckoro
MHOXUTEJNSI. bUMONEKYIISIpHbIE PEaKIMM B PACTBOPAX, UX CTEPUUYECKUE MHOXKHUTEIU U SHEPTUU
aktuBaimu. Juddysus B pactBopax. @opmymna CMmoiryxoBckoro u au¢y3MoHHass KHHETHKA.



Knerounslii 3¢ ekt u npodiiema 3aBUCUMOCTH CKOPOCTH PEAKLUHU OT BSI3KOCTH PacTBOPUTEIIS.
OnexTpocraTueckue 3pQPexTsl B pacTBopax. [IpuMeHeHre Teopun akTHBUPOBAHHOIO KOMILIEKCa
u ¢popmyna bpercrena - breppyma.

MounoMoutekynsipHble peakuuu. IIpuMeHenne Teopur aKTHBHPOBAHHOIO KOMIUIEKCA K
MOHOMOJIEKYJISIPHBIM peakuusM. O0JacT COOTBETCTBUS U HECOOTBETCTBHSI ONBITHBIM JTAHHBIM.
[IpuMeHeHHEe TEOpUM AKTHUBHBIX COYAAPEHUN K OIMCAaHUI0 MOHOMOJEKYJSIPHBIX pEaKLUi.
Kunernueckne 0COOEHHOCTH MOHOMOJIEKYJISIPHBIX PEaKIMid U UX OoNucaHue cxeMoii JInnaemana.
Henocratounocts cxeMsl JInnneMana u ee coBpeMeHHoe n3iiokeHue. [lonpaska XuHmensByaa u
ee HegocrarouHocth. [TonmpaBka Kaccens. [lousitue o reopun PPKM (kauecTBeHHO).

Tpumonekymnspubsie peakuuu. «VICTUHHBIE» TPUMOJIEKYIISIPHBIE IPOLECCHl U PEaKLUU
TpeTbero nopsaaka. TpuMoieKyIsIpHbIE peakllMM U UX cBoWcTBa. Peakuuu TpeThero nopsiaka 6e3
TPUMOJIEKYJIIPHBIX cTaaui. OTpULATeNbHbIM TeMIepaTypHbli KO3(G(GUIMEHT U €ro pa3jinyHble
o0bsicHeHus1. Boruncinenue GpakTopa coynapeHuit [uist TPUMOJICKYIISPHBIX PEaKLUi.

Kunernka ¢oroxummuueckux peakiuil. POTOXMMHUYECKHE pEaKUUMUd U HapaMeTphbl
AIIEMEHTAPHBIX MEPBUYHBIX MPOIECCOB. 3akoHbl oroxumun. Kunernyeckas cxema llltepHa -
donbMepa Kak IpUMeEp ONpPEAEICHUs HIEMEHTAPHBIX KOHCTAHT U3 OIBITHBIX (POTOXMMHUYECKUX
JTAaHHBIX.

Kunernka rereporeHHbIXx peakuuil. ['eTreporeHHsle mpoueccsl IpU CTalMOHAPHOU
KOHBEKTHBHOU nu(Qy3nn. KnHeTHKa TOMOXUMHUYECKUX PEaKIUi

Pazgen 7. Karanus.

Onpenenenne xkatanuza. OCHOBHbIE NMOHATUS U NIPUMEHEHUS KaTalau3a, ONpeAesieHUus U
kinaccupukanuy. OCHOBHBIE MEXAaHHU3Mbl KAaTAINTHUYECKUX peakuui. OOIlme NpUHIUIBI
karanu3a. Ponp katanuza B XuMuu. OCHOBHbBIE MPOMBIIIJICHHbIE KaTATIUTUYECKUE MPOLECCHI.
ITpumeprl MEXaHM3MOB KaTAJIMTUYECKUX ITPOLIECCOB.

I'omorennsiii katanu3. KucinorHo-ocHoBHOM kartanu3. Kiaccubukanusa peaxuuit
KHUCJIOTHO-OCHOBHOTO THmna. KHHETHKa M MeXaHU3M peakiuil creuu(puyeckoro KHUCIOTHOTIO
karann3a. OyHKknuM KUCaoTHOCTH ['amMmeTa M MX HMCHIOJIB30BAHME NI BBIYMCIICHHSI CKOPOCTH
peakuuu M KUHETHUYECKHUX IOCTOSHHBIX. (CBEPXKHCIIOTBHI, CYNEPOCHOBAaHUS M MX CBOMCTBA.
CBOICTBA (OKECTKHX» M «MATKUX» KUCIOT JIbtonca. KuHeTnka m MexXaHu3M peakiuil oOIIero
KHCIIOTHOTO Karainu3a. YpaBHeHHe bpeHcrena m ero ciencrsus. KoppensiiyoHHbIE ypaBHEHUS
JUISL DHEPTHil aKTUBAaLMU U TEIoT peakuuid. Cnenuduueckuii U o0l OCHOBHOW KaTaslus,
HYKJICO(UIbHBIN U J1eKTpO(UIbHBIN KaTanu3. TBepple KUCIOThI KaK KaTtanu3aTtopsl. LleonnTs
Y UX CBOWCTBA.

Karann3 KOMIUIEKCHBIMU COEAMHEHUSIMU NTEPEXOAHBIX METAIIOB. | OMOTe€HHBIE peakun
TUAPUPOBAHUS, HUX KHHETHMKAa M MeXaHu3Mbl. KaraauTudeckoe OKHCIEHHE JTHICHA
KOMIUIEKCHBIMU COEIMHEHUSAMU MAJIa U

@®epMeHTaTUBHBIA  KaTanu3. OOmMe CcBelAeHHS O KHHETHUKE UM MeXaHM3Max
(epMeHTaTUBHBIX peakiuil. YpaBHeHne Muxasmca — MeHT3H. OmnpeneneHne KHHETUYECKUX
MOCTOSTHHBIX ATOTO YPAaBHEHMSI M3 ONBITHBIX JaHHBIX. KMHETHKa KaTaJUTHYECKUX peakiuil ¢
KOHKYPEHTHBIM M HEKOHKYPEHTHbIM MHrHOupoBaHueM. pH — 3aBUCHUMOCTb KHHETHYECKHX
MOCTOSIHHBIX. TemmeparypHas 3aBUCMMOCTh KHMHETHYECKHMX MNOCTOSHHBIX. CyOcTpaTHast
cneuu(uyHOCTh (PepMEHTOB. AKTHUBHBIE U aJCOpOLIMOHHBIE LEHTPbl (epmenToB. OOmue
CBEICHMSI 0 MeXaHN3MaxX (PepMEHTATUBHBIX PEaKIUH.

I'ereporennsiii karamu3. OnpeneneHne CKOPOCTH TETEPOreHHON KaTalUuTHYECKOM
peakuuu. Y enbHas U aTOMHAasi aKTUBHOCTb. SIBJIICHHS OTPABJICHHS KaTAIN3aTOPOB. AKTUBHOCTh
U CEJIEKTUBHOCTh KaTaau3aTopoB. Posib agcopOiun B KHHETHKE TeTepOreHHbIX KaTaTUTHYECKUX
peaKkuuii. JHEPTUs aKTUBALIMHU KATATUTUYECKUX PEAKIUM.

KuHneTnka rereporeHHO-KaTaIuTHYECKUX peakiuii ¢ U Gy3MOHHBIMU OTPAHUYCHUSMHU.
Pa3nuuHple  MakpOKMHETHYECKHE PEKUMBl  peaknuu. Buemmss muddysus. Meton
PaBHOAOCTYIHOM TMOBepXHOCTH. BHyTpennsas mauddysus u nuddy3MoHHOE TOPMOXKEHUE.
BnusiHue pasmepa rpanys U [uaMeTpa Iop KaTaau3aropa



Teopus MynpTHIUIETOB bananauna. IIpuHOUII TreOMETPUYECKOTO M 3HEPreTUYECKOIO
coorBercTBUs. OOnacTh NPUMEHEHUS TEOPUM MYNbTUIUIETOB. HaHeceHHblE KaTaln3aTophl.
Teopus akTuBHBIX aHcamOnelt KobGo3ena.

10.

11.

12.

5. BOl'[pOCLI AJIA MOATOTOBKHU K BCTYNIUTEJIBHBIM UCIIBITAHUAM

OcHOBHbBIE TIOHATHUS XUMHYECKONM TEPMOJAMHAMUKH. TepMOAMHAMMUYECKHUE CBOMICTBa U
KjJaccu(uKkalus CUCTeM. TepMHUYecKoe paBHOBECHE CHCTEMBbl (HYJIEBOH 3aKOH
tepmoauHamuku). Iloctymatr o paBHoBecun. TepmMoauHamMHUECKHE IEPEMEHHBIE.
VHTEHCUBHBIEC U DKCTEHCUBHBIC BEJIMYUHBL. DYHKIIMY COCTOSHMS U YPAaBHEHUS COCTOSTHUSL.
Temneparypa. YpaBHEHUE COCTOSHUS UICAIBHOIO Ira3a, ra3a Ban-nep-Baansca. Teopema o
COOTBETCTBEHHBIX COCTOSIHUSX. BupHraibHble ypaBHEHHS COCTOSHUS.

[TepBbiii 3akoH TepMoauHaMuku. Ero ¢opmynupoBka U 3amuch B qudepeHnanbHoNn U
UHTErpaibHON (¢dopmax. BHyTpeHHss 5Heprus Kak TepMOAMHAMHUUYecKas (QyHKIMSL.
3aBUCMMOCTh BHYTPEHHEW DHEPTUU OT TeMIIepaTypsl M 00bemMa. DHTAIBIHA KaK (GyHKIUS
COCTOsIHUSA. Bbruncienne paboThl A1 pa3IUuHBIX IPOLIECCOB B razax.

[lepBoe Ha4yamo TEPMOAMHAMUKY, BHYTPEHHSS dHEPrus, Terora u padota. [Ipumenenue
€ro K pasJMuHbIM IpoueccaM. 3akoH I'ecca u ero cinexctsus. Tepmoxumus. TeruioBble
3pPEeKThl peaknuif, TEIIOThl 00pa30BaHMS M TEIUIOTHI CrOPaHUS BEHIECTB. 3aKOH
Kupxrogga. Teroemkocts. CBsI3b TEMIOEMKOCTU C TEPMOAUHAMUYECKUMH (DYHKIIUSIMHU.
3aBUCUMOCTD TEINIOEMKOCTH OT TeMIieparypbl. ICTUHHAs U CpeHss TEII0OEMKOCTH.
Bropoii 3akOH TepMOAMHAMHKH, €ro pasziuyHble (OPMYJIHUPOBKM U HMX B3aUMOCBS3b.
[Tonsitue sHTponuu. M3mMeHeHHE SHTPONUU HPH PA3IUYHBIX OOpaTUMBIX IpOIECCaX U
BBIUMCJICHUE DHTPOIINU U3 OIBITHBIX JaHHBIX. BhIUMCIeHHE SHTPONUU UACAIBHBIX ra3o0B.
M3MeHeHne SHTpONMH TpHU HeoOpaTHMbIX mporeccax. OOOCHOBaHHS BTOPOTrO 3aKOHA
TEPMOJUHAMUKHU.

OdyHaameHTanbHOe ypaBHeHue [ 'ub0ca. BHyTpeHHsIsl sHeprus, Kak oHOpo/iHAsl (QYHKIIUS
o0beMa, SHTPONMU M 4yucia Mosed. TepMoauHamuuyeckue NoTeHIHaabl. COOTHOLICHUS
MakcBemia M HMX HCIOJIB30BaHME JUIsl BBIBOJA PA3IMUHBIX TEPMOIMHAMHYECKHUX
cooTHomeHu#. YpaBHenue ['m60ca — ['enpMmrosbiia.

CBolicTBa TEpMOJMHAMHYECKUX MOTEHLIMATIOB. Pa3nuuHble (OpMbI 3allUCU  YCIOBUMN
TEPMOJMHAMHYECKOTO paBHOBECHSI. MeTO/1bI BBIUUCIIEHUS SHTPOINH, BHYTPEHHENW SJHEPTHH,
SHTANBINH, SHeprun ['enpMroibia u sueprun [' mo6oca. Kpurepun camonpon3BoIBHOTO U HE
CaMOIIPOU3BOJIBHOT'O IIPOTEKAHUS IIPOLECCOB.

Tperuit 3akoH TepmonuHamuku, Teopema HepHcra, moctymar Ilmanka. CranpapTHble
TepMOIMHAMHUYECKUE (DYHKIIMH BEIIECTBA.

Marematuueckuii amnmapat TepMoauHamMuku. @DyHIaMeHTaabHOE YypaBHeHue [uOOca.
Onpenenenne pynkuii cocrosuus F, G. 3anuch a1 HUX QyHIaMEHTaIbHBIX YpaBHEHHM.
CootHomennss MakcBesia v BbIBOJI ¢ X NMTOMONIBI0 ypaBHeHUs Knaneiipona—Knay3unyca.
Kpurepnun TepMOAMHaAMUYECKOTO PAaBHOBECHSI CUCTEM M CAMOIIPOU3BOIBHOCTH MPOTEKAHUS
npoueccoB. Pa3oBble U XUMUYECKAE PABHOBECHS.

YpaBHEeHHE H30TEPMbl XUMHUYECKON peakuuu. KoHCTaHTa XMMHUYECKOTO DPABHOBECHUS.
BnusiHue TemnepaTypsl U JIaBJICHHUS Ha XUMUYECKOE paBHOBECHE. Y paBHEHHE M300apbl U
M30X0pbl XMMHUYECKOM peakuuu. [IpuHun cMemeHus paBHOBECHS.

XHWMHYECKOE PABHOBECHE TE€TEPOreHHBbIX XMMHUYeckux peakuuid. Ilocrymar Ilmanka.
AOGCOMOTHBIE SHTPOIUH. TeopeTHUecKUid pacyeT KOHCTAaHT XMMUYECKOTO PABHOBECHS.
I'ereporennsie cucremsl. [lpaBuno (a3 ['mbOca. Ypasuenue Kiaiimepona -Kmaysumyca.
Junarpammsl  cocTosiHUSA. OJHOKOMIIOHEHTHBIE T'€TEPOTE€HHBIE CUCTEMBL. JlMarpammsl
COCTOSIHUSL BOJABL. DPU3UKO-XMMHYECKHM aHanu3. Tepmuueckui aHamm3. XUMHUUYECKHUE
peaKuy B TETEPOr€HHBIX CUCTEMAX.
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@®azoBple mepexoabl 1-ro popa. II3MeHeHHE TEpMOAMHAMHYECKMX XapaKTEPUCTHUK
(XMMUYECKUl MOTeHIIMAJ, SHTPOIUS, TEIUIOEMKOCTh) IpH (ha30BhIX Iepexojax 1-ro pona.
BbiBoz 11 aHANINM3 ypaBHEHMUSI

Knaneiipona-Knay3uyca. Uarerpanpasie hopmel ypaBHenus Kimaneipona-Knaysuyca s
IPOIIECCOB IJIABJICHUS, UCTIAPEHUS, BO3TOHKH — (pa30BBIM Iepexoam 1-ro poxa.

®da3oBple Mepexoabl 2-ro  poja. l3MeHeHHe TepMOJWHAMUYECKHX XapaKTePUCTHK
(XMMHYECKHUI MOTEHINAI, SHTPOIIHS, TEIJIOEMKOCTh) NMPH (Ha30BBIX Mepexoaax 2-ro poja.
JlnarpamMmbl  COCTOSIHMSI OJHOKOMIIOHEHTHBIX CHCTEM. VI3MeHeHHe XUMHYECKOro
noTeHIMaga mpu (a3oBbIX MEpexoAax B OJHOKOMIIOHEHTHOW cucrteme. Jlmarpamma
COCTOSIHUSI BOJbl. DHAHTUOTPOMNHBIE (Pa3oBble Mepexoiabl. JluarpaMma COCTOSIHUSI CEpBHI.
MosnoTpornHbie (pa30BbIe EPEX0/Ibl U AUATPAMMA COCTOSTHUS (ocdopa.
JIByXKOMIIOHEHTHbIE cucTeMbl. OObeMHas auarpamMma COCTOSIHHSI 2-X KOMIIOHEHTHOM
CHUCTEMBI C POCTOM IBTEKTUKOU. [IpaBuio peruara (OTpe3KOB).

Tepmuyeckuil aHaan3. DKCHEPUMEHTAIbHBIE METOMABI MOCTPOCHHS JHArpaMM COCTOSHUSI.
KpuBble oxytaxacHusl.

buHapHble CHUCTEMBl C XHMHUYECKUM COCIUHEHUEM, IUIaBAUIMMCS KOHTPYIHTHO (6e3
pasnoxkeHus). JlmarpamMmma coOCTOSSHUSL 2-X KOMIIOHEHTHBIX CHUCTEM C XMMHUYECKUM
COEIMHEHUEM, IJIABSAIINMCS HHKOHPYIHTHO (C Pa3oKEHUEM).

TBepabie pactBopbl. Cuctembl, 00pa3yroliMe TBEpJblE PacTBOPbl C HEOIPAHUYECHHOM
B3aMMHOW PacTBOPUMOCTHIO. J[BYXKOMIIOHEHTHBIE CHUCTEMBI, OOpa3ylolue TBEPAbIE
PacTBOpHI C OTPaHUUEHHONW B3aUMHON PACTBOPUMOCTBIO B TBEP/IOM COCTOSIHHUM.
TpexxomnoHeHTHble cucTeMbl. OO0beMHass 3-X KOMIIOHEHTHas AHarpamMma COCTOSHUS.
Tpeyronbauk ['n66ca—Po3edoma. OnpeneneHue cocTaBoB B TPEXKOMIIOHEHTHON CUCTEME.
OCHOBHBIE IOHATHUS U COOTHOLIEHUS TEPMOJIMHAMUKH PAacTBOPOB IEKTPOIUTOB. CHIIbHBIE
U ciadble 3JEKTPOJUTHI, CTENEHb AMCCOLUAIMM, KOHCTaHTa JUCCOLUALUN. AKTHUBHOCTD,
KO3(QUIMEHTHl AaKTUBHOCTH, MPAaBUJIO MOHHON CHIIBL. OJEKTpOCTaTU4ecKas Teopus
pa3z0aBIeHHBIX PACTBOPOB CUJIbHBIX 3JIEKTPOJIUTOB Jlebas n Xiokkens.
TepmonuHamuueckass Teopust pacTBopoB. IlapumanbHble  MOJSPHBIE  BEJIWYMHBI.
Xumudeckui moreHnuan. YpaBHeHus ['u06ca-/lrorema u I'mG6ca-/{rorema-Mapryneca.
WneanbHble, npenenbHO pa30aBiIeHHbIE M HEHJleallbHble pacTBOpbI. TepMoauMHaMudecKas
KJ1acCU(UKalus pacTBOpoB. JIeTyuecTb 1 aKTUBHOCTb.

JlaBiieHHE HACBIIEHHOTO Mapa KOMIIOHEHTa HaJl pacTBOpoM. YpaBHeHus Payns u ['enpu.
PactBopuMOCTh Ta30B B KuAKOCTSX. [loHMXKEHNE TeMIiepaTypbl 3aMep3aHusl U MOBBIIIEHNE
TEMIIEPATYPHI KUIIEHUS pacTBOPOB. OCMOTHYECKOE JaBICHUE PACTBOPOB.

PaBHOBecue XUAKOCTH — Map B JABYXKOMIOHEHTHBIX CHCTEMax C HEOrpaHWYEHHOMN
pPacTBOPUMOCTBIO >KMJIKOCTEM ApYyr B Apyre. PaBHOBECHBIE COCTaBBI Iapa U KUIAKOCTH.
BrIBOJ ypaBHEHUS JIMHUM Napa U KUIKOCTH. A3€0TPOIIBI.

PaBHOBecHe KHUIKOCTh — )KUJIKOCTh B AIBYXKOMIIOHEHTHBIX CUCTEMax. PaBHOBecHe pacTBOp
— map A7 OTpaHHYEHHO PacTBOPUMBIX IPYr B Jpyre Kuakocted. I'erepoazeoTpomsl.
Jlnarpammsbl: JaBI€HNUE — COCTAB U TEMIIEPATYpa KUIIEHUS — COCTaB.

PaBHOBecue ®uaKuil pacTBOp — Map B CUCTEMaXx C B3aUMHO HEPACTBOPUMBIMH KHUIAKOCTIMHU.
Jlnarpammsbl: JaBlIeHHE-COCTaB, TEMIIEpATypa KUIIEHUS - COCTAaB.

OU3NKO-XUMHUYECKHE OCHOBBI TEPEroHKH pacTtBopa. 3akoHbl KonoBanoa. Ileperonka
pacTBOPOB € HEOIPAaHUYEHHONW pacTBOPUMOCTBIO JKHUAKOCTeM. C(Cxema Tapenpb4aTroi
pekTU(UKAIMOHHOW KOJOHHBL. [leperoHka pacTBOpOB ¢ OrpaHMYEHHOM B3aMMHOMN
pPacTBOPUMOCTBIO KHMJIKOCTEH M B3aMMHO HEPACTBOPUMBIMHU JKUIKOCTSIMH. PacxomHblil
kod(urmeHT napa.

PaBHOBecHE )KMIKOCTh — KHUAKOCTh B TPDEXKOMIIOHEHTHOU cUCTEME. DKCTPAKIIUSL.
HepaBHOBecHble  sIBIEHUSI B  pacTBOpax  AJIEKTPOJIUTOB.  DIEKTPOIPOBOJHOCTH
NIEKTPOJINTOB.  YJeldbHasT M  DKBUBAJIEHTHAs  BJEKTPONPOBOJHOCTh.  BiumsiHue
KOHIIEHTpAIlUH Ha 3JIEKTPONpoBOIHOCTh. @opmyina Konbspayira. Meroguka onpeaeneHus
ANeKTponpoBoAHOCTH. [ToBHKHOCTH HOHOB. 3akoH Konbpayia.
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3aBUCHUMOCTb JIEKTPUYECKON MPOBOAMMOCTH PACTBOPOB OT KOHILIEHTpALMH. YpaBHEHUS
Hebas-Xrokkensa-Onzarepa  u  3akoH  Kombpayma.  DnekTpodopeTHYecKuid  u
penakcanoHHbIN 3¢ dekTrr. Yucna nepeHoca HOHOB, KOHTYKTOMETPHSL.
ONEKTPOABMKYILIME CHJIBI W 3JEKTPOJHbIC IOTEHUUadbl. XUMHUYECKHE  LIETH.
Juddyznonnsiii noreruuan. [lorenmomerpusi. CTpoeHne JBOWHOTO 3JEKTPUIECKOTO CIIOST
Ha I'PaHHULIE 3JEKTPOA-PACTBOP JIEKTPOJIUTA.

TepMoanHaMuKa 3JIEKTPOXUMUUECKUX CUCTEM. DINEKTPOXUMHUYECKUI TOTEHLIUA U YCIIOBUS
paBHOBecus. DJ{C 31EKTPOXUMUYECKOTO 3JIEMEHTA, JIEKTPOIHbIN MOTEHLIUAJ, YPAaBHEHUE
HepHcra.

MounekyisipHas cymMMa IO COCTOSIHUSIM Makpockonudeckoi cuctemsl. [loctynarenbhas |,
BpalareiabHas, KojeOaTenbHass CyMMbI O COCTOSHUSM. COCTaBiSIOIIME SHTPOIHNH,
BHYTpPEHHEHN YHEPTHH, U TEIJIOEMKOCTH, 00YCIIOBJICHHBIE Pa3IMYHBIMU BUJIAMU JBUKCHHUS.
Pacuer KOHCTaHT paBHOBECHS XMMHYECKHX pEaKUUi B MJCAIbHBIX TIa3axX METO/IOM
CTaTUCTUYECKON TEPMOJIUHAMUKHU.

OcHOBHbIE TMOHATUS XUMHUYECKOM KHMHETUKH. OnpeleneHue CKOPOCTH peaKLuu.
Kunernueckue kpusble. Kunernueckoe ypaBHeHue. Koncranta ckopoctu. Ilopsgok
peakuuu. Peakiumn nepeMeHHOI o OpsKa U N3MEHEHHE MOPSAKA PEaKLUU B X0/1€ PEaKIIUH.
MoueKyIIpHOCTh 3JIEMEHTAPHBIX CTaIUN.

Kunernka oqnoctopoHHuX peakuuii 1, 2 u 3 nopsiaka. Bpemst moymnpeBparieHus 1 cpeinee
BpeMsl KU3HM HCXOAHBIX MOJIEKYyJd. Metoasl onpeneneHus nopsaka peakuuid. CroxxHbie
Xxummuueckue peakiuu. OopaTumblie, IBYCTOPOHHUE U NIOCIIEA0BATENbHbIE PEAKIIUU TIEPBOTO
nopsiika. MeTo 1 KBa3ucTallMOHAPHBIX KOHLEHTpauuii boaenmreiina.

Kunernka peakuuidi B OTKPBITBIX CHUCTEMax. PeakTop HIeanbHOr0 CMELICHHS, PEAKTOp
UJI€abHOTO BBITECHEHUS Ha MpUMepe peakuuid 1 ¥ 2 mopsiaAKoB.

CriocoObl  ompezieNieHnst CKOPOCTH peakuud. KuHeTHmueckue ypaBHEHHS JUIS MPOCTHIX
peaxiuii. [lopsaok peakiuu cnoco0 ero onpeaeacHus.

3aBUCHUMOCTh CKOPOCTH PEAKIMHU OT KOHLIEHTPALUK PEareHTOB. 3aKOH AEHCTBYIOLINX Macc.
@dopmanbHas KUHETHKAa D3JEMEHTapHbIX M (QOpPMaJIbHO MPOCTBIX TOMOTEHHBIX
OJIHOCTOPOHHUX PEaKIMH B 3aKpBIThIX cucTeMax. CriocoObl onpeiesieHus MopsIKa peaklnu.
3aBUCHUMOCTb CKOPOCTH PEAKLUU OT TEMIIEPATYpPhl, SHEPTUS aKTUBALMH.

3aBUCHUMOCTh CKOPOCTH peakLUUU OT TeMIlepaTrypbl. YpaBHeHUE AppeHuyca, SHEprus
aKTUBAIMU, CIIOCOOBI ee onpeaeneHus. OnbITHAs U UCTHHHAS SHEPTMU aKTUBALMU U CBS3b
MEX1y HUMH.

CnoxHble XuMuueckue peakuumu. KBasucranmoHapHoe — NpHUOJIMKEHHE,  METOJ
bopenmreitna. Kunernueckue ypaBHeHUS i1 OOpaTHMBIX, IOCIIEOBATEIbHBIX U
napajieIbHbIX PEaKLUi.

Crnoxnble peakiuu. CTallMOHapHOE U KBa3UCTALlMOHAPHOE NMPOTEKAHUE PEAKIIHIA.

Ilenuble peaknuu. OcoOeHHOCTH UeNHbIX peakuuid. Ilpemensl BocIIIaMEHEHHMS.
Pa3BeTBiieHHbIE U Hepa3BETBIEHHBbIE IENMHbE peakiuu. KuHeTHka HEemHbIX peakiuil.
doToxuMHyecKre peakiuy. 3akoHbl poToxumuu. KBaHToBbIN BbIX0a. KBaHTOBBIN BBIXO
NepBUYHOM QoToxuMuyeckoi peakuu. @otoxumuueckue u Goropu3nyecKre Iporecchl.
KuHeTnka reTeporeHHbIX peakuui. l'eTeporeHHble MpoLEecChl IPH  CTalMOHAPHOM
KOHBEKTUBHOM nudPy3un. KuHeTnka TOmoXMMHUECKUX peaKIni.

Teopust aKTUBHBIX CTOJIKHOBEHH, pacyeT KOHCTAHThI CKOPOCTH OUMOJIEKYIISIPHOM peakIuy.
MonomMornekynsipHble peakiuu, cxema JInnaemana.

Teopernueckne TNpPEACTaBICHUS XHMHMUYECKONM KUHETUKH. Teopusi aKTMBHPOBAHHOTO
KoMIutekca. [ToBepXHOCTh moTeHInanbHOM dHeprun. PacueT koHcTaHT ckopocTu. Kunetnka
peakuuii B pactBope, 1M Py3nOHHBIN MEXaHU3M KHHETHUKH.

Karanuz. Teopuss OpOMEXYTOYHBIX  COeIUHEHWUH. [IpuHUMO  SHEPreTHYecKoro
cooTBeTcTBUs. Karanus um paBHOBecue. MeXaHU3M KHCIOTHO-OCHOBHOI'O TIOMOI'€HHOI'O
kKatanuza. Bnusiaue pactBoputens. Kunernka roMoreHHO-KaTaTUTHYECKUX peakiui. Posib
IIPOLIECCOB NIEPEHOCA.



49, I'omorennsiii karanu3. OcHOBHblE MOHATHS. [IpUHIMIBI KaTaJIUTHUYECKOTO JEHCTBUS,
aKTUBHOCTb UM  CEJEKTUBHOCTh Kartanu3aropa. CoorHomenue bpencrena-Ilomnsau.
MeTanoKOMIUIEKCHBIN 1 (pepMEHTATUBHBIN KaTam3. OOuuii 1 crenupuaeckuii KUCIOTHO-
OCHOBHOM Katain3. ['OMOTeHHBIM Kartaiu3 B Ta30BOM cdepe. ABTOKATATUTHUYECKUE
MIPOLIECCHI.

50. ['ereporennslii karanus. ['ereporeHHble KaTaau3aTopbl. AJCOpPOLMOHHBIE MPOIECCHl Ha
Karanu3atope. Teopun reTeporeHHOro KaTaimu3a: MYJIbTHIUICTHAS, aKTUBHBIX aHcaMOIieH,
anekTpoHHas. [IpenBuieHne KaTaIuTHYECKOW aKTUBHOCTH.

ol. ®epmeHTaTHUBHBIN KaTanu3. KuHetnka (epMEHTaTHBHON peaklHMu ¢ OJHUM CYOCTPaTOM.
VYpaBHenue Muxasnuca-MeHTeH W omnpeaelieHWe ero mnapamerpoB. KuHetuka
(epMEHTATUBHBIX PEAKINi ¢ KOHKYPEHTHBIM H HEKOHKYPEHTHBIM HHTUOMPOBAHUEM.

6. PexomMeH10BaHHAsA JIUTEpPaTypa

a) OCHOBHAs JIUTEpaTypa:

1. Apxumoa, H. B. ®usnueckas xumus : yueOHoe mocobme / H. B. Apxumosa, U. /I
KocoOyackuii. — Caparos : CapaTOBCKHI TOCYIapCTBCHHBIH TEXHUYCCKHI YHUBEPCUTET HMECHU
I0.A. Tarapuna, O9bC ACB, 2020. — 160 c. — ISBN 978-5-7433-3370-7. — Tekcr :
anekTpoHHb // Ludposoit obpazoBatenbubiii pecypc [PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/108705.html (mara obGpamenus: 24.03.2022). — Pexum pocryma:
JUTSL aBTOPHU3UP. ITOJIb30BATEIICH.

2. Adanacees, b. H. ®usnueckas xumus : yaedHoe mocobue / b. H. Adanacees, 1O. [1. Akynosa.
— Camnkrt-IlerepOypr : Jlawp, 2021. — 416 c. — ISBN 978-5-8114-1402-4. — Tekcr :
uIeKTpoHHBIH  //  JlaHb : JNIEKTPOHHO-OMOIMOTEYHAasT ~ cuUcTeMa.  — URL:
https://e.lanbook.com/book/168461 (mata obOpamenus: 24.03.2022). — Pexum poctyma: ans
aBTOPH3. NIOJI30BATEIICH.

3. bopmesckuii, Auapeit SxoneBuu. @usmdeckas xumus : Tom 1: OOmas xumuyeckas

TepMOAuHaMHKa : YueOHHK. Pusnyeckas xumus. | / MOCKOBCKMH TocynapCTBEHHBIN
yHuBepcurer uM. M.B. JlomoHocoBa, ¢usnueckuit dakynprer. 1. MockBa : OOO "HayuHo-
W30aTeIbCKAN LIEHTP NHODPA-M", 2021. 606 c. URL:

http://znanium.com/catalog/document?id=365082.

4. bopmesckuii, Aaapeit SkopneBuu. Ouzndeckas xumus : YueOHuk: Tom 2: CtaTucTHYECKas
TepMOJMHAMUKa | YueOHuK. Pusnueckas xumusi. 2 / MockoBckuit roCyJapCTBEHHBIN
yauBepcuteT uM. M.B. JloMmoHocoBa, puznueckuii pakynbTeT.

5. TamOypr, 0. 1. Xumuueckas TepMoinHamuka : yueobnoe nocodue / I'amoypr 1O. /1. - 2-e uzn.
- Mockga : JlaGoparopus 3nanuii, 2020. - 240 c. Cuctem. TpeboBanusi: Adobe Reader XI ; akpan

10". (YuyeOHuK 17151 BhICIIEH IJ_IKOJILI) ISBN 978-5-00101-920-6. - TekcT : 2IEKTPOHHBIHI // 9bC
"KoHcynbTaHT cryaeHra" [caiiT]. - URL
https://www.studentlibrary. ru/book/ISBN9785001019206 html (nata obpamenus: 24.03.2022). -
Pexxum goctymna : mo moamucke.

6. bynanosB. B., JlJomosa T. H., Pei0kun B. B. Xumnueckas kuneruka: Cankr-IlerepOypr: Jlans,
2021 — 288 c., URL https://e.lanbook.co m/book/168624.

0) ITOTIOJTHUTEIbHAS JIUTEPATYpa:

1. [Mamackun, b. b. Dnexrpoxumus [dnexkrponnsiii pecypc] / Jamackun b. b., Ilerpuit O. A.,
Hupmuaa I'. A. 3-e wusnm., wucnp. Cankr-lIlerepOypr : Jlams, 2021. 672 c¢. URL:
https://e.lanbook.com/book/168758.

2. Epemun, B.B. OcnoBbl puznueckoit xumun. Y. 1: Teopus : yueonnk / Epemun B.B. Mockaa :
JlaGopaTopus 3HAHUH, 2019. 351 c. URL:
https://www.studentlibrary.ru/book/ISBN9785001016342.html.


http://znanium.com/catalog/document?id=365082

3. Epemun, B.B. OcHoBbI puznyeckoit xumuu. Y. 2: Bonpocs! u 3anaun : yueOnuk / Epemun B.B.
MockBa : JlaGoparopus 3HAHUM, 2019. 274 C. URL:
https://www.studentlibrary.ru/book/ISBN9785001016359.html.

4. Jledpemora, O.B. Xumuueckas KHHETHKa M Karanus . yueOHoe mocobue / Jlehemona
O.B. ; laponos H.IO. ; Pomanenko FO.E. Mockga : MBanosckuit I'XTV, 2016 - 167 ¢. URL:
https://www.studentlibrary.ru/book/ghtu_012.html.

5. Yopkengopd, M6. CoBpemeHHBI KaTanu3 W Xxumudeckas kuHetuka [Tekcr]| : [yueOHoe
nocobue] / Y. Yopkernopd, X. HalimantcBenpaiit ; nep. ¢ anri. B. W. Ponayruna. 2-e u3nanue.
Honronpyansiii : U3gatensckuii Jom "Uuremnext", 2013. 500, [3] c. : un. ; 25.

6. T'easdman, M. U. [Ipaktukym mo pusudeckoit xumuu [DnexktpoHHslii pecype] / I'enspman M.
WN.2-e u3n. Cankr-IlerepOypr : Jlanb, 2021- 256 ¢.URL: https://e.lanbook.com/book/167729

Kpsbuios, A. B. ®dusunyeckas XHUMMSL. Xumuueckas KUHETUKA [ DIEKTPOHHBIN
pecypc] : mpaktukym / KpeutoB  A. B. Mocksa : PTY MHWPDA, 2019 - 43 c. URL:
https://e.lanbook.com/book/171502.

7. Axynosa, lO. I1.®usnyeckas xumust. Teopus u 3aaa4uu [DnekTpoHHbIH pecype] / Akynosa 1O.
I1., HzoroBa C. I, IIpockypuna O. B., UYepenkoBa W. A. 2-e wusn., crep. CaHKT-
[MerepOypr : Jlans, 2022- 228 ¢.URL: https://e.lanbook.com/book/185893.
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