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1. O0mue nM0JI0KEHAA

1.1. IIporpamMma BCTYIMTENBHOTO WUCIBITAHKMA II0 CIELMATBHON JUCIMIUIMHE
COOTBETCTBYIOIIEH HAydHOH CIELUAIBHOCTH IPOrpaMMBbl IIOJIOTOBKM HAy4YHBIX H
HAYYHO-IIEJArOTHYCCKMX KaipoB B acmupanType 1.4.4 Ouswueckas xumms (fagee —
IIporpamma), cpopMupoBaHa Ha OCHOBE TpeOoBaHMH (elepanbHBIX IOCYNapCTBCHHBIX
06pa3oBaTebHEIX CTAHAAPTOB BHICIIEr0 00pasoBaHMs K IIPOTpaMMaM MarucTpaTypel
(CIIeLIMANHTETA) TI0 COOTBETCTBYIOIIUM HAIPABIECHUAM (CIEUMATBHOCTSIM) MOATOTOBKH.
[IporpamMma paspaboTana s OCTYIUICHH Ha o0ydenue B acnupantypy HA TI'Y.

[IporpaMMmoii ycTaHaBIMBACTCS:

— thopma, CTPYKTypa, IIpolieypa CJa4i BCTYIUTEIBHOrO HCIIBITaHNA;

— IIKana OLleHUBaHMS,

— MaKCHMaJIbHOE ¥ MUHHUMAJIBHOE KOJIHUECTBO OA/IOB /sl Y CTICTITHOTO
IPOXOXKICHUS BCTYITUTEIEHOIO HCIIBITAHUS,

— KpUTEPHUH OLICHKH OTBETOB.

BCTynuUTeNbHOE HCTIBITAHKME [IPOBOJUTCSA Ha PYCCKOM A3BIKE WM Ha aHITHHCKOM
S3BIKE [UIs aGUTYPUEHTOB 3 CTPaH JAILHET0 3apy0exps, IOCTYTaloIuX Ha 00y ICHHE 10
PhD nporpamme.

dopma, mpoleypa CHAYM BCTYIHTEIBHOTO HCIBITAHUA, a TaKkKe IKaua
OLICHMBAHMS ¥ KPUTEPHHM OIEHKH OTBETOB OK3aMCHYEMOro, YCTaHOBJICHHBIC
[IporpaMMo#, He 3aBUCAT OT A3bIKA IPOBEICHIS BCTYTUTE/IbHOTO HCTIBITAHUA.

1.2. Opranuzaiys U IpOBEACHHE BCTYIIHTEIBHOIO UCTIBITAHUA OCYILIECTBIIACTCS B
coorBeTcTBHE ¢ [IpaBHIamMy NpueMa, YTBEP)KICHHBIMH IpukasoM pekropa HH TI'Y,
NEMCTBYIOIUMH Ha TEKY UM I/l IOCTYIUICHHUS.

1.3. ITo pe3synbTaTaM BCTYIMTEIBHOIO HCIBITAHHS, MOCTYTAIOIUI UMEET IIpaBo
HOIaTh Ha ame/ULLHI0 O HapyIIeHWH, [0 MHEHHIO IIOCTYMAOLIEro, YCTaHOBJICHHOI'O
[OpSIIKA TIPOBEIEHHS BCTYTIUTENBHOIO HCIIBITAHUA U (WIIH) O HECOIVIACUH C IOy YCHHOMU
OIEHKOH pe3yJhTaTOB BCTYIMTEILHOIO HCIBITAHHA B IIOPAIKE, YCTaHOBJICHHOM
IIpaBunamu mpriema, JeHCTBYIOIMME Ha TEKY Ui IO ITOCTYIUICHHUS.

2. ®opMma, CTPYKTYpa, NpoueaAypa, NporpaMmMa BCTYNHTEIBLHOT0 HCIBITAHAA
H [IKAJIa ONleHHBAHHUS OTBETOB

2.1. BeTymurensHOE WCIBITAHWE MO CIENHATbHOW IHUCLUIUIMHE MPOBOIUTCA B

GopMe MHCHMEHHOTO DK3aM€Ha B COOTBETCTBHM C IICPEYHEM TEM H (unu) BOIPOCOB,
yCTaHOBJIEHHBIX JJaHHOM [IporpaMMoi.

CTpyKTypa 3K3aMeHa:
JK3aMeH MPOBOMTCSA MUCHMEHHO M0 9K3aMEHAIMOHHBIM GUIIeTaM, BKIHOUAIOTIIM

2 TCOpETHYECKMX BOIpOCa 10 HampasieHuto 1.4.4 @Duspdeckas XUMHA (m.2.4) u 2
3aJa4, CBI3AHHEBIE C HAITPABICHHOCTEIO IIPOrPaMMEI IIOJrOTOBKH B aCIIMPaHTyPe.

2.2. Ilponenypa TpoBeleHus SK3aMeHa TpeJcTaBiieT coboil clady JK3ameHa B
ouHoOl (hopMe U (WIH) C HCIIONB30BAHKEM JMCTAHIMOHHBIX TEXHOJIOTHH (pu yCIOBHH
HJICHTH(QUKALMHA ITOCTYMAIOIIMX [IPH CAa4Ye UMM BCTYTTUTEIbHBIX HCIIBITAHUH):

1) OYHO ¥ AWCTAHIMOHHO; 2) TOIBKO AUCTAHIMOHHO; 3) TONBKO OYHO.

Jlns MMCTAHIMOHHON (OPMBI HPOBENEHHS 9K3aMEHa HCIIOJIB3YIOTCS ILIAT(OPMEI
Moodle u IpOrpaMMEl [lsl OpraHU3aMK BHICOKOHDEpeHIMi: Zoom , Adobe Connect u



npyrue. Jnsa HaOmiofeHus 3a yyaCcTHUKaMH JK3aME€HAa M UACHTU(QUKALMU UX JTHYHOCTH
co3JiaHa cucTeMa MpoKTopHHTa. [IpokTop (HabmromaTens) epel HadaloM dK3aMeHa IIpU
moMmommu BeO-kamepel aOWUTypHEHTa IIPOBOOUT HHCTPYKTaXK MU cobOecemoBaHHE 110
BOIPOCAM OpTaHM3allMi U IPOBEINCHHS SK3aMeHa, WACHTHOUKAIUIO JIMYHOCTH ITyTEM
CpaBHMBaHMA (OTO B TacIoOpTe W JHIA cHaromero (abUTypUEHT IOKa3kIBaeT B BeO-
KaMepy CBOM MMacmopT B pa3BEpPHYTOM BHIE PAIOM CO CBOUM JIUIIOM).

Buneo, Tpancnupyemoe ¢ BeG-KaMepEl y9aCTHHKA 3K3aMEHa, JOCTYIIHO MPOKTOPY
s HaOMIOJEHWsST M 3alMCHIBACTCS Ha CepBep UM JadbHEHIIEro MpocMOTpa IpH
BO3HHUKHOBEHHH CIIOPHBIX CUTYaIIUH.

2.3. PesynpraTtel TPOBEACHHUS BCTYNHUTEIBHOTO MCHBITAHUA OQOPMILIOTCA
IIPOTOKOJIOM, B KOTOpPOM (HKCHPYIOTCSA BOIIPOCHI 3K3aMEHATOPOB K mocTynaromemy. Ha
Ka)KJIOT0 MOCTYIAIOIIET0 BEAETCS OTAEIBHEIH IPOTOKOL.

2.4. IIporpaMma 3K3amMeHa.

IIpuMepHBIH NepedeHb TeM M BOIPOCOB Ui NMOATOTOBKM K CIade dK3aMeHa U
(GopmupoBaHusI OUIETOB:

1. KBanToBasa xumus

OnexTpoH — BosiHAa U dactuna: Bomma [[p bpoitia. Ilpunnun cyneprnosuiin
(nanoxxenus) cocrosuui. IlpmHIMD HeompeneneHHocTH. YpaBHenwe Illpemmmrepa.
Omneparop. CoOctBennbie ¢ynkumu. CrnexTpsl omepaTtopoB. CBOMCTBa KBaHTOBO-
MEXaHUYECKUX OIEPATOPOB.

JIBWOKeHUE JJEKTpOHa B OAHOMEPHOH NOTEHIMATbHOH sMe ¢ OECKOHEYHO
BBICOKMMHM CT€HKaMH. YacTulla ¥ OJHOMEpHBIH NOTEHIHANbHBIH Oapbep (TYHHEIBHBIN
s¢dexr). 'apmonnueckuii ocuwuistop. KBanTtoBeie uncna 1 X GU3HUECKUN CMBICI.

Bapuanuonssiit Mmeton Putna. Jlerepmunant Cinatepa. Meron Xaptpu — @oxka.

Krnaccudukanys aTOMHBIX COCTOSHUNM MHOTO3JIEKTPOHHBIX aTOMOB. DJIEKTPOHHEIE
TepMbl ¥ KoH(Urypauud. Teopus BO3MyILICHMIi: CTallMOHApHAs TEOpHA BO3MYIIECHHH.
DJeKTpoHHEIE, KolebaTelbHbIE U BpallaTelbHble COCTOSHUA MoneKynl. lIpubmmkenne
Bopna-Onmnenreiimepa.

Hepapxus metomoB kBauToBoi xuMuu. METO/I ab initio. Bun ananmurmueckux
OazucHBIX (QyHKIUHA. basucHble HAOOPEL. T-3NIEKTpOHHOE MpHOMKEeHHE. Meron
Xrokkens. Teopus ¢yskuuonana miotHoctd (T®IT). ITpubmmkxenue IOKaIbHOM
wiotHocTy (LDA). O6061menno-rpaguentHoe npubmmkenue (GGA).

2. XauMu4ecKasi TepMOJAHHAMHKA

OcHOBHBIE  TOHATUS W ONPEACICHHA  XUMHYECKOM  TEpMOAMHAMHUKH.
Makpockonudeckie CHCTEMBI U TEPMOJAVHAMHYECKHH METOI MX  OIHCAaHMA.
Tepmuueckoe paBHOBeCHE CHCTEMEI (HyJIeBOM 3akoH TepMmoaumHamukH). Iloctymar o
paBHOBECHM. TepMOAMHAMHUYECKHE IIepeMeHHBIe. Temmeparypa. VHTeHCHUBHBEIE U
9KCTeHCHBHBIE BenuuuHbl. OOpaTuMble M HeoOpaTHMBIE TIPOIECCH. Y paBHEHMS
COCTOSIHHA. Y paBHEHHs COCTOSHUS HACaIbHOTO rasa, rada BaH-nep-Baansca. Teopema o
COOTBETCTBEHHBIX COCTOSHUAX. BUpHallbHbIE YpaBHEHHS COCTOSHHA.



Temnora u paboTel paszauyHOro poga. Pabora pacmmpenus Ui pasidYHBIX
npoueccoB. [IepBelit 3aK0H TEPMOJUHAMHUKY. BHYTpEHHASA SHEPTHA. DHTAIBIIHSL.

3akoH 'ecca u ero cienctus. CTaHIapTHBIE COCTOAHUA YU CTAHNAPTHBIC TEIIOTH
XUMHAYECKHX peakuuit. Temiorsl cropaHus. TemnoTsl 00pa3oBaHus. 3aBHCHMOCTH
TertoBoro 3dQexTa peakiuu OoT TemiepaTypsl. YpasHeHHe Kupxrodda. 3aBUCHMOCTD
TEIUIOEMKOCTH OT TEMIIEpAaTyphl W PacyeThl TEIUIOBEIX d(hdekToB peakuuid. Tabmais!
CTaHAApTHBEIX  TEPMOJMHAMMYECKMX  BEJIHMYHH M MX  HCIOJIb30BaHHE B
TEPMOJIMHAMUYECKHX pacyeTax.

BTopoil 3aKOH TEPMOIWHAMHUKHA W €r0 pasjH4Hble (OPMYIMPOBKH. DHTPOIIHS.
VpaBHeHHWE BTOPOrO Hayala TEPMOAMHAMHKH Uil OOpaTHMBIX ¥ HeoOpaTHMBIX
nporieccoB. HekommencupoBaHHas Temnora Kiaysuyca u paboTa, MOTepAHHas B
HeobOpartuMoM mpouecce. OOOCHOBaHHE BTOPOro Hayajla TepMOAMHAMUKH. Teopema
Kapno - Kiaysuyca. DHTponHs Kak (QYHKIMSA COCTOSHMSA. 3aBHCHMOCTH SHTPOIIMH OT
TEMIIEPATYPHI, JaBjicHusA, o0beMa. V3MeHeHHe SHTPOIUH HHIMBUIYAJbHEIX BEIIECTB B
pasIMYHBIX IIporieccaX, IPH (a30BHIX MPEBPALICHUAX M MPH CMCIICHHH HACATBHBIX
ra3zoB. AGCOJIOTHAS SHTPONKA BemecTBa. Pacuer abCoMOTHOM SHTPOIIMH BEIIECTBA MPU
3aJlaHHOM TemmepaType. Pacuer M3MEHEHMs JHTPONHMH B XMMHYCCKMX DPEAKIMAX IIPH
3aJIaHHOM TeMIIepaType.

dynnamenTansHoe ypaBHeHHe 1'mO0ca. BHyTpeHHss 3HEprud, Kak OXHOPOIHAd
dyHkius o6bema, DHTPOIMM M 4YHCIa Mojied. TepMOAMHAMUYECKHE IIOTCHIMAIIBL
CootHolenus MakcBenmna W MX  UCIONB30BaHHE JUIS  BBEIBOJIA  PasjIMYHBIX
TEPMOJAUHAMIYECKHX COOTHONIEHUH. Y paBHeHHe ['nb06ca — ['eIbMrobIa.

CBo#icTBA TEPMOJIMHAMMYCCKHX IOTEHIMAIOB. Pasnuunele (opMbl 3ammcH
YCIOBHI TEPMOAMHAMIYECKOro paBHOBecHd. Kpurepuu CcaMONpPOU3BOIBHOIO M HE
CaMOIPOHU3BOIBHOTO IIPOTEKAHHU IIPOIIECCOB.

Meroasl BLIUMCIEHHS JHTPONUH, BHYTPEHHEH OSHEPIUH, SHTAIBIIHH, 3HEPIUH
[enpmrosbiia ¥ sHepruu 'ubdbea.

Xumuueckuii moreHrman. CTaHgapTHeIH Xumudeckuii moreHnuan. CrnocoOu
BBIUMCIICHUS HM3MEHEHMI XUMMYECKOTO IOTEHIHana. XWMHYECKHH IMOTCHLHA
HIEATFHOTO ¥ HEWACAIBHOI'O ra3oB.

3. CraTHucTHYecKasd TEPMOAHHAMHKA H TEPMOJHHAMHKA HePaBHOBECHBIX
NpoIEcCOB

MexaHAYecKOe ONHCAHHE MOJICKY/IAPHONH CHCTEMEL. MHKpPO- U MaKpO COCTOSHHA
cucreMsl. TepMOMHAMUYECKAs BEPOSTHOCTh. 3aKOHBI pacrpeelneHus Makcsemia H
MaxkcBeiia-bonbiMana. OCHOBHBIE MOCTYJIATHl CTATHCTHIECKOM TepMOIMHAMHKH. KX
MCIIONIb30BaHKE Ul BEIYUCICHUS CPEIHUX CKOPOCTEH H/ICaTbHBIX Ta30B M 3aII0THEHHA
IHEPTUH B MOJIEKYIaX.

CTaTUCTHUYECKHEe CPEIHHE 3HAYEHHS MMKPOCKOIMYECKHMX BETMUHH. AHcamOiu
['u66ca. Meron QyHKIHME pacrpeneeHHs IS KaHOHHIECKOr0 XU MHKPOKaHOHHUYECKOTO
aHcaMmOJei.

Kanonnueckas (ydkmus pacnpeneneHus I'm66ca. CTaTHCTHYECKHE BRIPAKCHHA
JUIS OCHOBHBIX TEPMOIMHAMMYECKMX (YHKIMH — BHYTPCHHEH SHEPIUH, OSHTPOINH,



sHepruu I'enpmronena u sHeprur ['ub6ca. CTaTHCTUYECKHME pacueTsl JHTPOIIHH,
tdopmyna bonsimana.

MonekynapHass CcyMMa 10 COCTOSHHAM  MaKpPOCKOIIMYECKOH  CHCTEMBEL.
[loctynatensHas cyMMa IO cOCTOSHMAM. COCTaBIAIONIME DJHTPOIIMH, BHYTpPEHHEH
DHEPTHH, U TETTIOEMKOCTH, 00y CIIOBIEHHBIE ITOCTYIATEIBHEIM JABIIKEHUEM.

CyMMa 110 COCTOAHUAM VI DJIEKTPOHHOIO IBHKECHHUS.

BpamarensHas cyMMa II0 COCTOSHHAM I JKeCTKOro poraropa. CocraBisromue
JUId BHYTPEHHEH JHEpruH, TEIUIOEMKOCTH, SHTPOIMH, 00YyCIIOBIEHHBIE BpalllaTeIbHBIM
IBHKCHHEM.

KonebarenpHass cymMMa IO COCTOSHHSAM Uil TapMOHHYECKOTO OCLHJUIATOPA.
CocTrapisolie BHYTPEHHEH SHEPruu, TEIUIOEMKOCTH M SHTPONHH, OO0YCIIOBIECHHBIE
K0s1e0aTenbHBIM IBHKEHUEM.

PacueT KOHCTaHT paBHOBECHS XMMHUECKUX pPeaKIiii B HIeaTbHBIX razax METOI0M
CTaTUCTHYECKOH TEPMOIUHAMHUKH.

4. XumMH4ecKoe paBHOBeCHe

Kpartkas xapakTeprcTHKa XUMHYECKOTO pPaBHOBECHA. 3aKOH NEHCTBYIOIIUX Macc,
TEPMOJUHAMHUYECKUI BEIBOJ. TepMonuHaMuyeckas (CTaHTapTHAs) W OMIIMPHUYECKHE
KOHCTaHTEl XUMHUYECKOro paBHOBecHs. CriocoObl BEIPaXKEHUS COCTaBA PABHOBECHOMU
CMECH, COOTHOIIEHUS MEXKJY SMIMpUYecKUMHU KoHcTaHTaMu paBHOBecus Kp, Kc, Kx.
Cesi3p  TepMOIMHAMUYECKOM  KOHCTaHTHI paBHoBecws K° ¢ SMIOMpHISCKUMH
(KOHLIEHTPALIMOHHEIMH) KOHCTAHTAMM PABHOBECHA VI PEakLUii MEXITy BEIIECTBAMH B
COCTOSIHMM HJIeaJIbHOT0 rasa. PacueT paBHOBECHBIX KOHIIEHTpamwi. Iereporennoe
XUMHUYECKOE PABHOBECHE.

YpaBHEeHHE H30TEpPMbl XUMHYECKOM peakiuu Baut-I'odda (BEIBOg W aHATH3).
Tepmonunamudeckoe 000CHOBAaHHE HAIIPABICHMS XMMHYECKOW pEakIMU. Y paBHEHHE
CTaHJapTHOTO XMMHYECKOro cpojactBa. KomOumHupoBanue ypaBHeHWil. Haxoxaenue
KOHCTAHTEI PABHOBECHS.

YpaBHenue u300apel ¥ HM30XOPH XUMHUYECKOM peakluM (BBIBOA H aHAIM3).
WnterpupoBanue ypaBHeHus Bant-I'opda. BnusHue temmeparTypsl Ha IOJIOXKEHUE
paBHOBecHs. PacueT cpeHEro U UCTUHHOTO TEILIOBOro 3ddeKrra XuMUIecKoil peakiuu
Ha OCHOBAaHMM 3aBHCHUMOCTHM KOHCTAHTHl PaBHOBECHS OT TEMIEpaTypbl. 3aBUCHUMOCTH
norapudmMa koHcTaHTel paBHOBecus (InKp) ot oOpatHolt TemmepaTypbl LIS
9K30TEpPMHUYECKOH U 3HIO0TEPMHUECKON peaKiuii.

[Ipunuun Jle-Illarense. CMmelneHne paBHOBECHS.

XWMHYECKOEe paBHOBECHE M TeIIoBoM 3akoH Hepucra. CienctBus U3 3aKoHaA
Hepucra. M3menenne TeruioeMkocTd 1 suTpormu npu 0 K. 3HaueHue MocTOSHHON NpU
UHTETPUPOBAHUM YpaBHEHUs u300aphl 1 KPUCTAINIMYECKHUX BELIECTB U peaKiuii,
IIPOTEKAIONINX B ra30Boi daze.

Beravcnenne n300apHOr0 MOTEHIMANa W KOHCTAHT PABHOBECHS IO CIIPABOYHBIM
MaHHBIM O KOHCTAaHTaX pPaBHOBECHS peakluii o0pa3oBaHMsA COCIUMHEHMNM M3 TIPOCTHIX
BemiecTB. MeTonpl  NpUOMMKEHHOTO — pacuera paBHOBecuid. Pacuer  u3MeHEHUS
TEIUTOEMKOCTH T10 TIPHOMKEHHIO Yimxa. PacueT M3MeHeHUs H300apHOTO IOTEHIHMana |



KOHCTaHTBI paBHOBecHs 110 MeToy Temxuna-1lIsaprmvana. Pacuer u3sMeHeHus cTaHIapTHOM
sHepruu ['nb6ca ¥ KOHCTAHTHl PABHOBECHS C ITOMOIIBIO (DYHKIHIM NIPHBEAEHHOH SHEPIUM
['ub6¢a.

5. ®a3oBble paBHOBECHS

I'ereporennsie cucteMsl. [loHsTHE (Ha3bl, KOMIIOHEHTa, COCTAB/ISIOIIErO BEIIECTBA
CHCTEMEI, CTeNeHu cBOOOEL. ['eTeporeHHble XMMUYECKUE PABHOBECUS M OCOOEHHOCTH UX
TepMmoauHaMuueckoro onucanus. [Ipasuno a3 ['ub6ca.

®azoBele mepexonsl 1-ro poma. M3aMeHeHHE TEpMOIHHAMUYECKMX XapaKTEPHUCTHUK
(XMMIUeCKU TIOTEHIMAN, SHTPOIHA, TEIUIOEMKOCTh) TIpH (a3oBBIX Mepexonax 1-ro poxa.
BeBox u anamm3 ypaBHenus Kianeiipona-Knaysuyca. HHTerpanbsaeie QOpMBI ypaBHEHHA
Knaneiipona-Knaysuyca ams mpoIeccoB IUIABICHHMS, WCIAPEHMS, BOTOHKA — (Da30BBIX
nepexonoB 1-ro poxa.

@azoBele mnepexonpl 2 poxa. M3meHeHHEe TEPMOAMHAMUYECKHMX XapaKTEPHCTHUK
(XMMMYECKHH IIOTeHLMAaNl, 3HTPOIMS, TEIJIOEMKOCTh) IIpd (a3oBeIX Iepexonax 2-ro
pona.

JluarpaMMEI COCTOSIHUSL OHOKOMIIOHEHTHBIX CHCTeM. VI3MeHEHHE XUMHYECKOT'O
MOTEHIMaTa TpH (a30BBIX TMepexofax B OJHOKOMIIOHEHTHOH cucteme. Jlmarpamma
COCTOSIHUS BOJbl. DHAHTUOTPONHEIE (a30BBIE NEpexonbl. JuarpaMma COCTOSIHUS CEpHlL.
MoHotporHsie (pa30Bble epexosl U JuarpaMma cocTosHus pochopa.

JByxxoMmmoHeHTHbIe  chcTeMBl. OObeMHas  OwarpaMma  COCTOSIHHA — 2-X
KOMIIOHEHTHOM CHCTEMEI ¢ IIPOCTOM 9BTeKTHKOH. [ IpaBuio perdara (0Tpe3koB).

buHapHBIE CHCTEMBI ¢ XMMHWYECKHM COCIMHEHHEM, IUIABAIIMMCS KOHIPYIHTHO
(6e3 paznmoxenus). J[uarpamma COCTOSIHUSL 2-X KOMIIOHEHTHBIX CHCTEM C XMMHUYECKHUM
COEIMHEHHEM, ILTaBIIIMMCS HHKOHPY3HTHO (C pasjioyKeHUueM).

Teepasle  pactBopel.  Cucremspl, oOpasylomiue TBEpABIE  pPacTBOPHl  C
HEOTPAaHWMYCHHOM  B3aMMHOH  pacTBOPUMOCTBIO.  JIBYXKOMIIOHEHTHBIE  CHCTEMBHI,
o0pazyiolmue TBEpABIE pacTBOPEl € OrPaHMYEHHOH B3aUMHOW pacTBOPHMMOCTRIO B
TBEPJOM COCTOSHUH.

6. TepmoanHAaMHKa PaCTBOPOB

PacTBopsl pa3nmuuHbBIX KiaccoB. Pa3nuuHble crocoObl BEIpaKEHHMS COCTaBa
pacTBopa. MpeanmsHble pacTBOphl, oO0llee yCIOBHE HMICAJIBHOCTH  PacTBOPOB.
MexMoneKyaspHble B3aUMOIEHCTBUS B PaCTBOPAX.

TepMoauHamMudeckoe yciaoBue 00pa3oBaHHA pacTBOpPOB. TepMoJHHAMHKa
cMmemeHnsa. Oueprus [ubbca u  >HTpomHs cMemeHHA. TemIoTsl PacTBOPCHHA.
AKTHBHOCTE ¥ K03 (DUIIMEHT aKTUBHOCTA KOMIIOHEHTOB B PacTBOPE.

[TapupanbHEIe MOJIBHEIE BEJIMYMHEI M WX ONPEIEICHHE U3 ONBITHBIX JTaHHBIX UL
GunapHsix crcteM. O6o6mennoe ypasaenue I'ub6ca-/lrorema.

PaBHOBECHE JKHUIKOCTh — Tap JUls HIEAILHOrO pacrBopa. 3akon Payns.
ITonoxuTensHble W OTpUIATENbHBIE OTKIOHEHMS OT 3aKkoHa Payna. [IpuynHbl
OTKJIOHEHHA OT 3aKoHa Pays.



KonnuratusHele cBoiicTBa pacTBopoB. Temiieparypa KMUIIEHHS U 3aMep3aHHs
UZiealIbHOI0 pacTBopa. TepMoaMHAMUYECKUe IIPUYUHB] U3MEHEHUS TEMIIEPATY P KUIICHUS
M 3aMep3aHusa  pacTBOpoB. (OcMOTHYECKOe JaBleHHE HJealbHOI'O  pacTBOpa.
TepMoarHaMUKa OCMOTHYECKOTO JaBICHHUS.

PaBHoBecHe JKHUAKOCTE — I1ap B ABYXKOMIIOHEHTHBIX CUCTEMaX C HEOIPaHHYECHHOM
PacTBOPUMOCTEIO JKHAKOCTEH Apyr B Apyre. PaBHOBECHBIE COCTaBBI Mapa M JKHIKOCTH.
BrIBOJ| ypaBHEHHS IMHUY NTapa | XKUIKOCTH. A3€0TPOIIHI.

PaBHOBeCHE JKUIKOCTD — XKUIKOCTh B IBYXKOMIIOHEHTHBIX CHCTeMax. PaBHOBecHe
pacTBOp — map MId OIPAaHUYEHHO pPACTBOPHUMBIX JPYr B Jpyre JKUIOKOCTEH.
I'erepoazeorponsl. JluarpaMMel: JaBI€HHE — COCTAB M TEMITEPATypa KHIICHHS — COCTaB.

PaBHOBecHE JKMIKHI PacTBOpP — Iap B CHUCTEMax C B3aMMHO HEPaCTBOPUMBIMHU
KUIKOCTAMU. JlrarpaMMBl: JaBlI€HHUE-COCTaB, TEMIIEpaTypa KUIIEHUS — COCTAB.

7. XumMH4YecKasd KHHETHKA

Xumuueckas KuHeTHKa. OCHOBHBIC NOHATHA XUMHUECKOM KuHEeTHKH. CKOPOCTB
XUMHUYECKON peaknuu. OnpezeneHHe CKOPOCTH peakimyd. KuHeTWdeckue KpHBHIE.
Kunernyeckoe ypaBHeHHe. KoncTanTa ckopocTH. IIOpSmoK H  MOJIEKYISPHOCTS.
KuneTrka oHOCTOPOHHUX peakuuii 0-ro, 1-ro, 2-r0, n-ro MopsIKa.

Merozel ompeneneHus IOpsIKa XUMHYECKOM peakiMu. VIHTerpajbHBEIA U
nubdepennmansHeii MetoAasl. Metox Bant-T'odda. ['paduueckuit Bapuant MeTona
Banr-T'odda.

Cnoxnele xuMUYecKHe peakiud. MeToJ KBa3HCTAlIMOHAPHBIX KOHIIEHTpAIHA
Bopenmreiina.

BnudaHue TteMmmepaTypsl Ha CKOPOCTh XHMHUYECKMX peakiuii. OCHOBHEIC
IIOJIOJKEHUA Teopuu AppeHuyca. YpaBHeHHe AppeHuyca, ero GopMmbel. CBA3b MEXIY
SHEpPIrUed axkTUBalMKM M TeIUIOBEIM 3ddexrtoM peakuuu. [loHdaTue HCTHHHOH WU
KaXXylencs sHepruy akTuBalui. CriocoObl OIIpe/IeIeHHs ONBITHOM SHEPruy aKTUBAI[|H.

Teopust axtuBHbix coypapeHuit (TAC). OcnHoBHele monoxeHus. I[loHsATHE
cpemHero obbeMa cdepbl U UYUCIA CTOJIKHOBEHHI. YUeT CHll IPUTDKEHUS U
orTajikuBaHus (moHsTHe 3(QEeKTUBHOTO AMaMeTpa CTOJNKHOBeHWi). I[IpuunHEBI
OTKJIOHEHHS TEOPETHYECKHX 3HAYEHUN KOHCTAHTHI CKOPOCTH OT JKCIEPHUMEHTAIbHBIX
(crepruueckuii paxrop). Hemoctatku TAC.

Teopus axtuBuposanHoro xomiuiekca (TAK). Mcnons3zoBanue aguabaTudeckoro
npuONMKeHUs I ONMCaHWsg  XMMHUYECKOH  peaklMd YacTHI[: IIOBEPXHOCTH
TOTEHUHAIBHOW 3HEPIMH, IyTh pPEaKLMH, DHEPIWd aKTUBaluH. Y paBHeHue JIoHmOHa.
ITomysmmupudeckas ¢opmyna Mopca. IloHATHe KoopAWHATH peaklMd. 3aaadu,
pelIaeMBbIe MPH MOCTPOSHUHN TTOBEPXHOCTH NMOTEHIUATBHOH YHEPTUH.

BeiBog ocuoBHoro ypaBHeHUs TAK. OcHOBHBIE NONOXKEHHUSA: IIOHATHE
agnabaTHOTO 3jieMeHTapHOro akra. CKOpocTh Iepexo/a aKTMBHPOBAaHHOI'O KOMILIEKCa
yepe3 MOTCHIMAIBHEIN Oaprep. YpaBHeHue Oilipunra. [loHsTHEe TpaHCMHCCHOHHOIO
KoahpuImenTa.



Tepmonunamuueckuit  acnekT TAK. OusMgeckuii CMBICIT  CTEPHUYIECKOTO
MHOXKHTEJIS.

Kunernka peaxuuii B pacrBopax. YpaBHeHue bpencrena-breppyma. Kuneruka
HOHHEIX peaKIuii B pacTBOpax. I lepBUYHEINA U BTOPUYHEIN CONIeBBIEC ) MEKTHL.

8. Karanu3

OcnoBuble  ompezneneHua. Ponb kartammza B xuMud. Kiaccumkamms
KaTaJIu3aTOpOB M KaTaIUTWYeCKMX  mporeccoB. (OCHOBHEIE — XapaKTEPUCTHKH
KaTaJIu3aTOpPOB: aKTUBHOCTH, CEJIEKTUBHOCTb.

Kunernka TOMOIEHHBIX KaTAIMTUYECKUX peakuuil. CHWKEHHE OHEpPIuu
aKTUBALMU IIpU KaTanuThdecKux mpoueccax. (CraguiiHas W acCOLMAaTUBHAS CXEMBI
KaTajiusa).

Bpemss JKM3HH ®W pereHepauus KaTaJu3aTopoB. SIIBI H  aKTHBATOPEI.
MonmupunupoBanue karanu3aropoB. KoMmneHcanmoHHbIA 3G QexT.

10. D/1eKTPOXHMHS H 3JIEKTPONPOBOJHOCTD

DNeKTPONpPOBOAHOCTE PACTBOPOB 3JICKTPOIUTOB. IIpHUMHEI 37IEKTPOIUTHYECKOH
JUCCOLMAlMI: HOHO(OPE! ¥ MOHOTEHBI, paclpe/ie/ieHe HOHOB B pacTBope. OCHOBHEBIE
IIOJIOKEHUST Teopuu AppeHuyca (CTENeHb IMCCOLMALIMH, KOHCTaHTa JMCCOIMAlIUY,
n3oToHUYecKui koaddurment (i)). Hempocrarku xiaccuueckoit reopuu 3 /1.

AxrtuBHOCTh. CpenHuii HOHHBIA K03(DPuIMeHT akTUBHOCTU. CHiIbHEIE U calble
snekTponuTsl. [IpaBuino nonHoi cuisl JIstonca u Pernana. OneKkTpocTaTHYecKas TEOPUS
cunbHEIX anekTpoiuToB (Teopus JlebGag-Itokkensd): Momens pacTBopa. (OCHOBHEIE
nonoxenus Teopun JleGas-[tokkems. Teopermueckuit pacuer ko3dddunuenra
AKTUBHOCTH Ha ocHOBaHWMH Teopuu [leGas-Itokkens. YMepeHHO-KOHIIEHTPHPOBAHHBIE U
koHieHTpupoBanHeie pactBopel (II u III mpubGmmxenus Tteopun J[lebas-Iroxkens).
HonHas accouuanys B pacTBOpax 3JIEKTPOIUTOB.

DIeKTPONPOBOAHOCTD 3JIEKTPOJIUTOB. VY nenpHas )54 SKBHUBAJICHTHAA
3JIEKTPOIIPOBOHOCTb. dopmyna Konspayma. Metonnka OIIpeIeNIeHUs
s7IeKTponpoBoaHocTH. [TomBmkHOCTS HOHOB. 3akoH Konbpaya.

Anomaneaas moxwikHocTh H™ u OH™: Teopus bepmama m ®aynepa. Yucna
nepenoca. Cxema I'utropda. MeToas! onpeaesieHus yrcen neperoca: meron ['mrropda,
METO/I IBIIKYIIEHCS TpaHuIlbl. DIIeKTpohOpeTHUECKH 1 pelnaKcallMOHHBIN 3D (EKTHI.

PaBHOBecHEIC CBOMCTBa MEX(A3HBIX 3apsHKeHHBIX rpaHull. CTpoeHHe IpaHUILIEI
pasmena «dIeKTPOA-pacTBOp»: Mojenasb ['enpmronsia, crpoeHue [JOC B OTCYTCTBUHM H
MIPUCYTCTBMM crnelpudeckod aacopbuuu. IIpuuWHEl BO3HHKHOBEHHA [JIBOMHOTO
JIIEKTPUYECKOro ciiosi. [anpBaHmdeckwii 3maeMeHT. OOpatumele W HeoGpaTHMBIE
rajbBaHUYECKHE JIIEMEHTHI.

VpaBuenue Heprcra. THIBl 9JI€KTpOJOB W TalbBAaHMYECKMX  IEIEH.
Hubdysuonnsiii morenmain. Llemu ¢ meperocoM u 6e3 nepenoca.

KuHeTHKa 3JIEKTPOXUMHUYECKHUX IpolreccoB. KOHIEHTpaloHHAas II0JIApH3aIns.
DiekTpoxuMudeckas nojspusanvd. Hanpsokenue pasnoxkenus. IlepeHanpskenue.
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IIpuMeprl 2K3aMEeHAIMOHHEIX OUIIETOB:

HannonanbHbIi Hec/IeJ0BATE/IbCKHA
ToMckuii rocyJapcTBeHHbIH YHHBEPCHTET
Xumu4eckuii paKyabTeT
BCTYIIUTEJBHBIN 3K3AMEH

10 HANPABJIEHUIO OATOTOBKH 1.4.4 ®u3nvecKkass XHMHA

SK3AMEHAIIMOHHBIN BHJIET Ne 1

1 Tepmoxumusg., TemnoTel XUMHYECKHMX peakiuil., TepMoXUMHYECKHE
ypaBHeHus. 3akoH ['ecca.
2, BriBogx ocHoBHOTO ypaBHeHUsS TAK. OCHOBHBIE IOJOXKEHUA: ITOHATHE

aguabaTtHoro aneMmeHtapHoro akra. CKOpOCTh Ilepexolia aKTHBHPOBAHHOIO KOMINIEKCA
yepe3 IOTeHUHATbHEIN Oaprep. YpaBHeHue OifpuHra. lloHATHE TpaHCMHCCHOHHOTO
Ko2(pdurreHra.

3 ITpr w3ydenunm razodasHoi peakuun pasnoxeHusa N20s 10 NOz npu
Temmeparype 1 °C ToNnydYeHO 3HaUYeHHe KOHCTAaHTHI ckopoctd k = 4.5-10% ¢!, Dueprus
akTHBalMu peakium coctapnger 58 x/Dx/mons. IIpu kakoil Temneparype KOHCTaHTa
cKopocTH 6yzieT uMeTs 3Hadenue 1.0-10* ¢1?

4. OKBHBAJIEHTHAs  JJICKTPOIIPOBOJAHOCTE  OeCKOHeYHO  pa30aBIEHHBIX
pactBopoB HCI, NaCl, CH3COONa mpu 25 °C paBHa, cooTBeTcTBeHHO, 425.0, 128.1,
91.0 Cwmem®mons!. Kakosa 3KBMBaJEHTHAs OJIEKTPOIPOBOIHOCTE OECKOHEYHO
pazbasnennoro pactsopa CH3COOH npu 25 °C?

PyxoBomurens Ol O.B. Bopankuna
2.5. Illkana orleHUBaHHUSI OTBETOB HA HK3aMEHE:
HEYI0BJIETBOPUTEJIbHO | YIOBJAETBOPHTEILHO X0poI1Io OTJIHYHO
J0 59 6amnoB 60 — 75 GayioB 76 — 84 Gannos 85 — 100 b6annoB

O6m1as poI0/KUTENBHOCTD SK3aMeHa COCTaBILAET 45 MUHYT.

Maxkcumansnoe KoamdectBo OauioB 3a sk3ameH — 100, MunumanbHOe
KOJMMYECTBO OaIoB JUIS YCIEITHOTO MpOXOXIeHUs dk3aMmeHa — 60. Ilocrymaromui,
HaGpaBimii MeHee 60 6aJlI0OB 3a 3K3aMeH, HE MOJKET OBITh 3aUHCIICH B aCITUPaHTY Py .



Teopernueckie Bompockl Owuiera oueHuBaroTes Oawtamm ot 0 go 35,
npakTuueckue — oT 0 mo 15. OOmmuit Gann 3a 5K3aMEH OIPENCIACTCA Kak cyMma
IONTyYeHHBIX GalsIoB B COOTBETCTBUM ¢ TabiuIell KpUTEpPUEB OLIEHKH OTBETOB. Briaj
OLIEHKH TEOPETHYECKHUX BOIIPOCOB B 00K Oa/LT JOKEH COCTAaBIAThL He MeHee 75%.

Tabnuna KpUTepHeB OLEHKH YCTHBIX H IHCbMEHHBIX 0TBETOB

Bua nessiTeIbHOCTH

Ouenka Bann YpoBeHb BlIaieHNA TEMO

HEy/IOBJIETBOPHTeJbHO | 10 59 | Hemomuelii ©  NOBEPXHOCTHBEIH  OTBET  Ha
TeopeTHYecKue BONpockl. CyliecTBEHHbIE OINHOKH B
MPaKTHYECKOH YacTH WWIHM OTCYTCTBHE pELICHUA
3ajau.

YAOBJIETBOPHTE/IbHO 60-75 | HemocratouHo monHBIM 00beM  OTBeTa  Ha
TEOPETHYECKHE BOIMPOCH], HaIHYMe OMHUOOK H
HEKOTOPBEIX Mpo0eroB B 3HAHUAX IIPH OTBETE Ha
TEOPETHYECKHE BOIMPOCH. B MNpakTU4YeCKOH YacTH
OTCYTCTBYIOT . CyULIECTBEHHEIE OImuOKH,
IPOJIEMOHCTPUPOBAHO 3HAHHE OCHOBHBIX (HOpPMyIN H
3aKOHOB.

X0pomuIo 76-84 | IlpaBuwibHBIA M JOCTATOYHO IIOJIHBIA OTBET Ha
TEOPETHYECKUE  BONPOCH,  HE  COIEpIKAIIHH
cymecTBeHHBIX omubok. Ilpakrnuyeckue 3amadu
peIIeHsl MOMHOCTEI0. OLeHKa MoxeT ObITh CHIDKEHA
3a OT/IeJIbHBIE HECYIIIECTBEHHEIE OMTMOKH.

OTJIHYHO 85-100 | ITonmuerit 6e30mMOOYHBI OTBET C IIPABUIBHEIM
NPUMEHEHHEM MOHATHH U onpeneneHnid. CBoOomHOE
ONEPUpPOBAHUE BCEMH pas3felaMH  (U3UYECKOH
xuMuH. [TpakTudeckue 3a7jaui peLIeHs! IOTHOCTBIO.

BerynuTensHOE  HCIIBITAHME  MPOBOJUTCS — OK3aMEHALMOHHOM — KOMHCCHEH,
IEeACTBYIOIIEN HA OCHOBAHUH ITPHKa3a pEeKTopa.

HToroeas oIeHKa 3a 3K3aMEH OIpejeNseTcs Kak cpelHHH Oany, BBICTaBICHHBIN
BCEMH WICHAMHM 2K3aMEHAIMOHHON KOMUCCHH.



