MuHncreperBo Hayku U BbICIIero obpasosanus Poceniickoii denepanun
HAIIMOHAJIbHBIN NCCIIEAOBATEJIBCKUUN
TOMCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

XuMu4deckuit paKyIbTeT

YTBEPXJEHO:
H.o. nexana
A. C. Kusses

Pabouast mporpamMma AUCIUTUIHBI
dusnueckass XuMHs
110 HAMPABJIEHUIO OATOTOBKHU
04.03.01 Xumus

HamnpasnennocTs (ipoduiib) MOATOTOBKHU:
Xumust

®dopma o0yueHus
Ounas

Kpamudukanms
bakanasp

I'on npuema
2024

COI''TACOBAHO:
Pykosoautens OI1
B.B. IllenkoBHUKOB

[Ipeacenarens YMK
B.B. lllenkoBHUKOB

Tomck — 2024



1. He.]'lb U IINIAHUPYEMBIE PE3YJIbTATbI OCBOCHUS NUCIHUITIJIUHDBI

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

OIIK-1 CrnocobeH aHanM3UpPOBaTb M HWHTEPIPETUPOBATH PE3YIbTATH XUMHYECKUX
HKCTIIEPUMEHTOB, HAOIIOACHUIN 1 U3MEPEHU.

OIIK-2 Crioco6eH mpoBOAMUTE C COOMIOCHUEM HOPM TEXHUKH 0€30IaCHOCTH XUMHUYECKHH
AKCIEPUMEHT, BKJIIOYasi CHHTE3, aHaJIU3, U3YYEHHUE CTPYKTYPhI U CBOMCTB BEILIECTB U MaTEpUAJIOB,
HCCJIEIOBAaHKE MPOLIECCOB C UX YYACTHEM.

OIIK-4 CnocobeH turaHupoBaTh pabOTHl XMMUYECKOH HaIpaBIEHHOCTH, 00pabaThIBaTh U
UHTEPIPETUPOBATh IOIYUYEHHBIE PE3YyJbTaTbl C HCIIOJIB30BAHUEM TEOPETUUYECKUX 3HAHUM U
MPAKTUYECKUX HABBIKOB PEIICHUS MaTEMATUIECKUX U (PU3NIECKUX 3a/1a4.

PesynpTaTamu OCBOEHUS AMCUUIUIMHBI SIBJISIOTCS CIEIYIOIINE UHAUKATOPHI TOCTHKEHUS
KOMIIETECHIIUI:

NOIIK 1.1 CuctematusupyeT U aHaTU3UPYET Pe3yJIbTaThl XUMUUECKUX SKCIIEPUMEHTOB,
HaOJI0ICHUH, U3MEPEHUH, a TaK)Ke PE3YJIbTaThl PACYETOB CBOICTB BEILIECTB U MaTEpUAJIOB.

NOIIK 1.2 IIpennaraeT MHTEPHPETALUIO PE3YIbTATOB COOCTBEHHBIX 3KCIEPUMEHTOB U
pacueTHO-TEOPETUUECKUX PabOT C HCIOJIb30BAHUEM TEOPETUYECKHUX OCHOB TPAJAMIIMOHHBIX U
HOBBIX Pa3/ieJIOB XUMHH.

NOIIK 1.3 ®opmynupyeT 3aKII0YEHHS U BBIBOJIBI 10 PE3yJIbTaTaM aHAJIN3a JINTEPATYPHBIX
JAHHBIX, COOCTBEHHBIX AKCIEPUMEHTAJIbHBIX M PACUETHO-TEOPETHUECKHX pPabOT XUMHUYECKON
HaIpPaBJIEHHOCTH.

HOIIK 2.1 PaGotaer ¢ XMMHUYECKHUMH BEHIECTBAMU C COOJIOJIEHUEM HOPM TEXHUKH
0€301MacHOCTH.

HOIIK 2.2 [TpoBOIUT CMHTE3 BEIIECTB U MATEPHUAIIOB PA3HOUM MTPUPOJIBI C UCTIOIb30BAHUEM
UMEIOLIUXCSI METO/IUK.

HNOIIK 2.3 TIpoBOauT cCTaHIAapTHBIE OMNEpaluH Uil OMPEACIICHUS XUMHUYECKOTO U
(ha30BOrO cocTaBa BELIECTB U MAaTEPHUAJIOB Ha UX OCHOBE.

HOIIK 2.4 TIpoBoauT UccaeA0BaHUS CBOMCTB BEUIECTB U MAaTEPUATIOB C UCITOJIb30BAaHUEM
CEepUHHOT0 HAYYHOT'0 000pYyI0BaHUSI.

HOIIK 4.1 Hcnmonwszyer 6a30Bbie 3HAHHWS B 00JaCTH MAaTeMaTHKA M (PU3UKK TIpH
IUIAHUPOBAHUM PaObOT XUMUYECKON HANPaBICHHOCTH.

HOIIK 4.2 OO06pabarbiBaeT JaHHBIE C WCIIOJB30BAHUEM CTaHIAPTHBIX CIOCOOOB
AnIPOKCUMALIUY YUCIEHHBIX XapaKTEPUCTHUK.

HOIIK 4.3 MaTepnipeTupyeT pe3ynbTaThl XUMUYECKUX HAOIIOJICHUH C MCIOJIb30BAHUEM
(bu3nyecKux 3aKOHOB U MPEICTaBICHHIA.

2. 3aga4uy ocBOCHHSA TUCHHUILINHLI

—HOJ'IyLII/ITB 0a30BbIC 3HAHMSA TECOPECTUUCCKUX OCHOB (bHSH‘ICCKOﬁ XUMHH, 3aKOHOB
XUMHYECKOM TCPMOJUHAMUKU, OCHOBHBIX  IOJIOKCHUM U  TOHSATUH CTATUCTHUYECKOM
TCPMOJUHAMUKH, 3aKOHOB XHUMHYCCKOIO H (1)a30130ro paBHOBCCHﬁ, 3aKOHOB q)OpMaHBHOﬁ
KHMHCTHKHM, KaTajJu3a, 0COOCHHOCTEH KHHETUKH TI'OMOIE€HHBIX U I'CTCPOTICHHBIX peaKHHﬁ,
TCOPCTUYCCKHNX OCHOB OJICKTPOXHMUU, BSaHMOHeﬁCTBHH B pacCTBOpax HEJJICKTPOIUTOB H
QJICKTPOJIMTOB B PaABHOBCCHBIX U HCPABHOBCCHBIX YCIIOBUIX.

— OcBOHNTb TOHATHHHBIN alinapar (bHSH‘lGCKOfI XAMHUHU W HAYUYUTBCA IIPUMCHATH
MMOHSATUNHBIN afnrapart K peeHUI0 NPpakKTUICCKUX 3adad. HOJ'Iy‘lI/ITB HAaBbIKHU PCIICHHUSA THUIIOBBIX
3aa4 110 BCEM pasjciiaM (1)I/I3I/IIIGCKOI>'I XUMHUHU U IPUMCHCHUS 3aKOHOB (I)I/I3I/IquKOI7I XUMHUH IIPpU
pCeHICHNHN KOHKPETHBIX SKCIICPUMCHTAJIbHBIX 3a/1a4.

—HOHy‘{I/ITL INOHNUMAaHHEC pPOJIn (1)1431/1%01(0171 XUMHUH KaK TEOPCTHYCCKOTO q)YHI[aMCHTa
COBpeMeHHOﬁ TeOpeTquCKOﬁ u BKCHepI/IMeHTaHBHOﬁ XHUMHU.

—Hay‘{I/ITLCH INPUMCHATH HABBIKH IUIAHUPOBAHUA U TPOBCACHUA ISKCIICPUMCHTOB,
AHAJIIU3UPOBATD MMOJIYUYCHHBIC PE3YJIbTATHI, ACJIaTh BBIBOJBI.



3. MecTo THCIMIIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl

Jucuumiuza otHocuted K biioky 1 «/luctuminnel (Mogynn)y.
JlMcuuIuIiHA OTHOCUTCS K 0053aTEIbHOM YacTH 00pa30BaTeIbHOM MPOrpaMMBbl.

4. Cemectp(bl) ocBOCHHS U (popMa(bl) MPOMEKYTOUYHOM aTTeCTALMH 110 JMCIUIIIHHE

UYeTBepThlii cEMECTp, 3a4ET C OLIEHKOU
[Iars1ii cemectp, 3aueT

[Iarslii cemecTp, 3K3aMeH

[ITecToii cemectp, 3a4eT

[IIecToii cemecTp, F3K3aMeEH

5. Bxoanble Tpeﬁona}ma AJIsi OCBOCHUSA JTUCHHUIIVINHBI

JUis yCHEIIHOro OCBOEHHUS MAMCHUIUIMHBI TpeOYIoTCS pe3ysbTaThl OOYy4YeHHs IO
CIIEIYIOIIMM TUCIUIUIMHAM: HEOpraHUYecKas XUMUs, KBaHTOBas XUMMsI, OpraHudecKkas XuMHUs,
CTpPOCHHE BEIECTBA, aHAIUTUYECKAsT XMUMHUsI, MaTeMaTUYeCKUil aHan3, Qu3uka, nHGOpMaTHKa,
JTuHelHas anreOpa U aHaIUTUYEeCKasi TEOMETPHUS.

6. SI3pIK peaau3anun

Pycckuit

7. O0beM JUCHHUINLTAHBI

OO6mrast TpyJ0€MKOCTh JUCIUIUIMHBI COCTaBISAET 18 3.e., 648 4acoB, U3 KOTOPBIX:
-nexmun: 144 4.
-naboparopusie: 128 4.
-npakThueckue 3auartus: 80 u.
B TOM YHCJIE€ MPAKTUYECKas MoAroroBka: 208 4.
O06beM caMOoCTOATENLHON PabOThI CTYACHTA ONPEeIeH YIeOHBIM TIJIaHOM.

8. Conep:kaHue TMCHUIIUHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Paznen 1. XuMuueckasi TepMoATHAMHKa

Tema 1.1 OcHOBHBIE TOHATUS M ONPEACICHUS XUMHUYECKOM TEPMOJIMHAMHKHU.
MakpocKONU4YecKHe CHUCTEMBbl M TEPMOJUHAMHYECKUN METOJ HUX ONHCAaHUA. TepMuuecKoe
paBHOBECHE CUCTEMBI (HyJIeBOU 3aKOH TepMoauHamMuKn). [loctynar o paBHoBecuu. OOpatumele U
HeoOpaTUMble MPOIleCChl. YPaBHEHUs COCTOSIHUS (YpaBHEHHE COCTOSIHMS U€ajIbHOro rasa, rasa
Ban-nep-Baansca, Kamepnunra-OnHecca (BUpHAIbHOE ypaBHEHHE COCTOsHUSA)). Teopema o
COOTBETCTBEHHBIX COCTOSIHUSIX (TIPUHIIUI COOTBETCTBEHHBIX COCTOSHUM).

Tema 1.2 [lepBblii 3aKOH TEPMOAMHAMUKH.

Buytpennsas sueprus. DHtanenus. [IpuMmeHeHue mnepBoro 3akoHa TEPMOIAMHAMUKH K
mpoleccam B HAealbHbIX razax. TernaoeMKoCTb. 3aBUCUMOCTh TEIIOEMKOCTH OT TeMIIepaTyphl.

Tema 1.3 [loauTpornHbie MPOLECCHI.

VYpaBHEHHE NOJUTPOMHOrO Ipouecca OTHOCUTENbHO PV-nepemenHbix. CooTHOLIEHUE
MEeXIy TePMOJAMHAMUYECKUMU MMapaMeTpaMH, pacyeT TeIUIOThl, BHyTPEHHEH SHEpruu u paboThl B
MOJIUTPOITHOM Tpotiecce. YacTHbIe CIydau MOJUTPOMHBIX MPOIECCOB (MIPOLIECCHI: U30XOPHBIH,
1300apHbIi, N30TEPMUUECKHM, ainabaTHYeCKuil).

Tema 1.4 Tepmoxumust.

TemnoBoit addekT mpoiecca, 3akoH I'ecca u ero ciuenctBus. [loHsATHE CTaHIAPTHOTO
COCTOSIHUSI ¥ CTaHJAPTHOM TEIUIOTHl XMMUYECKMX peakiuil (TerjaoTra CropaHus, TeIUioTa
obpazoBanusi). YpaBHenue Kupxrodda. Tabnuipl cCTaHIAPTHBIX TEPMOAMHAMHYECKUX BEIUYHH
Y UX UCIOJIb30BaHUE B TEPMOJUHAMUUYECKHUX pacyeTax.

Tema 1.5 Bropoii 3ak0oH TEpMOAMHAMUKH.



[TonsiTe 3HTpONUU U ee cTaTUCTHYeCKui cMbIci. [{ukinueckue mpoueccsl (ks Kapuo
(teopema Kapno), Penkuna, {uzens, Otro). YpaBHEHHE BTOPOro Hayaua TEPMOJMHAMUKU IS
00paTHUMBIX U HEOOpPATUMBIX MporeccoB. OObeAMHEHHOE YPaBHEHHE IEPBOTO M BTOPOT'O 3aKOHOB
TEPMOJUHAMUKU. VI3MEHEHHE SHTPONUM HMHIMBUAYaAJIbHBIX BELIECTB B Pa3IMYHbIX IpOLECCaX,
npu (a3oBBIX MPEBPALICHUAX WM IMPH CMEIICHUH HJICATbHBIX ra3oB. AOCONIOTHAs SHTPOIUS
BelecTBa. Pacuer aOCONIOTHOM SHTPONMM BEIIECTBAa IpH 3aJaHHOW Temmeparype. Pacuer
M3MEHEHHUSI SHTPOIIMHU B XUMUYECKHUX PEAKIMAX [IPU 3a/1aHHOM TeMIieparype.

Tema 1.6 @ynnamentanbHoe ypaBHeHue [ nooca.

TepmomuHaMudeckne MOTEHIMANIBL. Xapakrepuctuieckue ¢GyHKuud. COOTHOIIECHUS
MakcBesia U UX MCIOJIb30BaHME VIS BBIBOAA PA3IMUHBIX TEPMOJUHAMUYECKUX COOTHOLICHH.
VYpasuenue ['u66ca — ['enbmrosnbiia.

N3menenue sneprun ['ub0ca u snepruu ['enbmronsia B pasHbix mnporeccax. ColicTBa
TEPMOJIMHAMHUYECKHUX MOTeHIMaNoB. Kpurepuu camMonpous3BOJILHOTO U HE CaMONPOU3BOJIBHOTO
MIPOTEKaHUs MTPOLIECCOB.

MeToapl  BBIUMCIEHHS DHTPOINMH, BHYTPEHHEH HHEpPruM, OJHTAJbIHMH, DHEPruu
I'enbmronsia u suepruun ['nbdo6ca.

Tema 1.7 Xumuyeckuii nmoreHnuan. CraHmapTHBIA XUMHUYECKHM ToTeHIMa. CrocoObl
BBIYMCIICHUS! W3MEHEHUH XMMHUYECKOro MOTEHIHana. XUMUYECKHI MOTEeHLHal UIEaTbHOTO U
peaJIbHOTO Ta30B.

Pazpnen 2. Cratucrtrueckas TepMOJMHAMUKA

Tema 2.1 MakpoCcKONUYECKU M MHKPOCKOIWYECKHM MOAXOABI TPH ONHMCAHUHU
TepMoauHamMu4eckol cucreMbl. [- u Q- (da3oBble mNpocTpaHCTBA TMpPH  ONMUCAHHUH
TEPMOAMHAMUYECKUX CUCTEM, CTaTUCTUUYECKHe aHcaMOiau. TepMoauHaMUYecKass BEpOSITHOCTh H
€€ CBSA3b C DHTPOIMUEH.

Tema 2.2 MonekynsipHas cymma 1o cocTosiHuaAM. CyMMa Mo COCTOSIHUSIM CHCTEMBI.

ANTOpUTM BBIBOJA CYMMBI 0 COCTOSIHHUSIM [UIsl OTAEJIBHBIX BUJOB JBM)KEHHs. CBA3b
TepMOANHAMUYECKUX (QYHKIIMHA U TapaMeTPoB ¢ CyMMO# 1o coctosiHusaM. Pacuer T/l dyHkuunii n
IapaMeTpoB Yepe3 CyMMy 1O cocTOsiHUAM. [Ipumepsl perienns 3aaad.

Tema 2.3 HepaBHoBecHas TepmoauHamuka. IlpenMer W 3agauM  TEPMOIUHAMHUKH
HeoOpatumbix mporieccoB (THIT). Kputepun ycToHdmBOro TepMOIMHAMUYECKOTO PABHOBECHSI.
VYcnoBusi HEPAaBHOBECHOTO COCTOSHUSA cUCTeMbl. OCHOBHbIE MOHATUS W onpeneneHus THIL
[Toroku u cusnel. OCHOBHBIE MOJOKEeHUs Teopun Onzarepa u [Ipuroxuna.

Paznen 3. XuMuueckoe paBHOBECHE

Tema 3.1 Xumuueckoe paBHOBecHe (ITPU3HAKH, YCIOBHS, T-II BBIBOJI 3aKOHA JIEHCTBHS
Macc). TepMoaMHaAMHUYECKOE paBHOBECHE TPU NPOTEKAHMM  XHUMHUYECKOM  PEaKIUH.
dopmynupoBKa 3aKOHA JEHCTBUS Macc.

Tema 3.2 Buabl KOHCTAaHT PaBHOBECHS.

Cea3b Ko, K¢, Kp, Kx Mexay coboii. BeiBo ypaBHEHHSI H30T€PMbI XUMHUECKOH peaKInu.
HampaBiieHHOCTh XUMUYECKON PEaKIINH; OL[EHKA M0 YPaBHEHUIO U30TEPMBI.

VYpaBHeHne HopMmanbHOrO cpojactBa. KomOuHupoBanue ypaBHeHuil. Haxoxzaenue
KOHCTaHTBl paBHOBecHsA. BbIBOI ypaBHEHHs u300apbl W HU30XOPbl XMUMHUYECKON pEaKIHH.
[IpeobpazoBanue n300apsl.

Tewma 3.3 Briusaue temneparypbl Ha OJI0KEHUE PABHOBECHS.

Ananu3 u3o0apel. HaxoxxaeHue TemnnoBoro 3(dexta mpH pa3HBIX TemIepaTypax IO
snaueHusM Kp unmu Ke. Bun 3aBucumoctu InKp ot 00paTtHO# Temmniepatypbl Ui 9K30TE€PMUYECKOM
Y SHIOTEPMUYECKON PEaKlnu.

Tema 3.4 [Ipunuun Jle-Illarense.

Cwmelienne paBHOBecHs. BiusiHMe naBieHUsl HA KOHCTAHTY paBHOBecHs. ['eTeporeHHoe
XUMUYECKOE paBHOBecHE. XMMHYECKOE paBHOBeCHUE U TeIioBoM 3akoH HepHcra. CnenctBus us
3akona Hepncra. M3menenue teroemkoctd u »3HTponuu mnpu OK. 3HaueHHe MOCTOSIHHOM



MHTETPUPOBAHUS TPU MHTETPUPOBAHUM YPAaBHEHHS M300aphl Il KPUCTAIIMUYECKUX BEUIECTB U
peaKiuii, IpOTEKAIOIINX B Ta30BOH (hase.

Tema 3.5 Pacuer m3MeHeHHs M300apHOTO NOTEHNIMATa M KOHCTAHT PABHOBECHS IIO
CTaHJAPTHBIM 3HAYCHUSIM TEPMOJMHAMHUYECKUX BEJINYUH.

Pacuer u3MeHEHHs TEIUIOEMKOCTH 10 NpUOMIDKEHUI0 Ynuxa. Pacuer u3MmeHeHus
M300apHOTO TMOTEHIMajla ¥ KOHCTAHT paBHOBecHs 1o Metony TemkuHa-IlIBaprmana. Pacuer
KOHCTaHT PaBHOBECHSI C MIOMOIIBIO (DYHKIMIA IpUBEACHHOM sHeprun I nb0ca.

Pa3nen 4. ®a3oBble paBHOBeCUS

Tema 4.1 'eTreporeHHbie CUCTEMBI.

[lonatue ¢a3pl, KOMIOHEHTA, COCTABJISIONIEE BEHIECTBO CHUCTEMBI, CTEIIEHH CBOOOIBI.
['eTeporenHbpie XUMHUUYECKHE PABHOBECHS M OCOOCHHOCTU WX TEPMOJUHAMUYECKOT'O OMUCAHUSL.
[IpaBuno ¢a3 ['nb6ca.

®dazoBble Tepexoasl 1-ro poma. M3meHeHue TEPMOJAMHAMHYECKUX XapaKTEPUCTUK
(XMMUYECKUN TOTEHI[MAT, SHTPOIHS, TEIUIOEMKOCTh) TpH (ha30BBIX Tepexomax 1-ro poja.
Vpasuenue Knaneiipona-Knay3umyca u npuMeHeHHE €ro K pa3indHbIM (Pa3oBbIM mepexonam |
pona.

®dazoBble mepexonbl 2 ponaa. V3MeHeHHME TEPMOIMHAMHUYECKHX XapaKTEPUCTUK
(XMMUYECKUH TOTEHIIMAT, SHTPOIHS, TETUIOEMKOCTh) TpH (Ha30BBIX Tepexofax 2-Tro poja.
JlnarpaMMBbI COCTOSIHHUSI OJTHOKOMITOHEHTHBIX cucTeM. [lnarpaMma cOCTOSTHUS BOJIBI.

DHaHTHOTpOMHBIE (a3oBbIe Tepexonabl. JluarpaMma cOCTOSIHHSI cepbl. MOHOTpPOITHBIE
¢dazoBbie nepexonnl uarpamma coctosiHus ochopa U U3MEHEHHE XMMHUYECKOTo MOTEeHIHaa
pH Ga3oBBIX Mepexoax.

Tema 4.2 JIByXKOMIIOHEHTHBIE CUCTEMBI.

OObemHast quarpaMma COCTOSIHHSI 2-X KOMITOHEHTHOM CHUCTEMBI C TIPOCTOM ABTEKTHKOM.
[TpaBusio peruara (oTpe3koB). TepMuuecknii aHaau3. IKCIEPUMEHTATBHBIE METO/IBI TTOCTPOCHUS
nuarpamm coctosinus. Kpusble oxiaxaeHus. buHapHble cCTeMbl ¢ XMMHUYECKUM COEIMHEHUEM,
TJIABSAIIUMCS] KOHTPYIHTHO (0€3 pa3ioKeHus).

Jluarpamma cOCTOSIHUSI 2X KOMIIOHEHTHBIX CHUCTEM C XHUMHUYECKUM COEJUHEHHEM,
MJIABAIIUMCS,, HHKOHPY?HTHO (C pasiokeHueMm). TBepapie pacTtBopbl. CHcTeMbl oOpa3yroniue
TBEpAbIE PACTBOPHl C HEOTPAHMYEHHOH B3aMMHOM pPacTBOPUMOCTHIO. J[BYXKOMIIOHEHTHBIE
CUCTeMbl O0pa3ylollue TBEpJAbIE PAcTBOPbl C OrPAHUYEHHOW B3aMMHOM PACTBOPUMOCTBHIO B
TBEPIOM COCTOSTHUU.

Tema 4.3 TpeXKOMIIOHEHTHBIE CUCTEMBI.

OO0bemHast 3-X KOMITIOHEHTHas auarpamma coctossHus. TpeyroiasHuk ['m66ca-Po3eboma.
Omnpenenenre cOCTaBOB B TPEXKOMITOHEHTHOI cucTeMe.

Paznen 5. TepmoaunamMrika pacTBOpOB

Tema 5.1 OcHoBHble noHATUS. Tumbl pacTtBOpoB. CrocOObI BHIPAXKEHUS KOHIEHTPAIIUU.
MexMonekyiapHble B3auMOIeHCTBUS B pacTBopax. [loHATHEe conbBaTauuu.

Tema 5.2 [TapunaibHO-MOJISIpHAs] BEJIUYMHA.

I[1-M o6bem. [1-M BenuuuHBI AN APYTUX TEPMOAMHAMHUYECKUX (YHKIHMHI. YpaBHEHHE
I'u66ca — rorema. MeTtonbl onpeeneHus napiuualbHO-MOISPHON BEIUYUHBI (AaHATUTHYECKUH,
MPAKTUYECKUH (MJIM METOJ OTPE3KOB), TpaPUUECKHUI. ).

Tema 5.3 TepMoauHaMHUeCKOe yCIOBHE 00pa30BaHUs pacTBOPOB.

Tepmoaunamuka cMmemeHus. Oneprus [u006ca u SHTpomus CMelIeHUs. TenaoThb
pacTBopeHusi. PaBHOBecHe JXHMAKOCTb — TMap Mg HJAEaJbHOTO pacTBOpa. 3akoH Payis.
[TonoxuTenpHble U OTPULATENIbHBIE OTKJIOHEHUS OT 3akoHa Payns. IIpUyMHBI OTKIIOHEHHS OT
3akoHa Payurs.

Tewma 5.4 KonnuratuBHble CBOMCTBA.



Temmeparypa KWUIEHMS M 3aMEp3aHHsl MJEAIbHOTO pacTBopa. TepMOoauHaMUYECKHE
IIPUYMHBI U3MEHEHUS TEMIIEpPAaTyp KUIIEHUS U 3aMep3aHusl pacTBOpoB. OCMOTHUYECKOE JaBJICHUE
UJICAIbHOrO pacTBopa. TepMoaguHaMuKa OCMOTUYECKOTO JaBICHUS.

Tewma 5.5 PaBHOBECHE )KMIKOCTB — H1ap.

PaBHOBecHE XMAKOCTP — Hap B JABYXKOMIIOHEHTHBIX CHUCTEMAaxX C HEOTPaHUYEHHOU
PacTBOPUMOCTBIO JKHUJKOCTEH IpYyr B Apyre. PaBHOBECHBIE COCTaBBI Iapa M KUAKOCTH. BeIBOA
YpaBHEHMSI IMHUU 11apa U KUAKOCTU. A3€0TpOIIbI.

PaBHOBecue XuIKUI pacTBOp — Map ISl OFPaHUYEHHO U HEOIPAHUYEHHO PAaCTBOPUMBIX
JpYT B APYTe )KAJIKOCTEH.

Tema 5.6 ®U3UKO — XUMHUYECKHE OCHOBBI IIEPETOHKU PACTBOPA.

3akonbl KonoBanoBa. Ileperonka pacTBOpOB C HEOIPAaHUYEHHOW pPacTBOPUMOCTBIO
xuakocred. Cxema TapenpyaTodl peKTU(PUKAIIMOHHON KOJOHHBI. lleperoHka pacTBOpoB c¢
OTPAaHMYEHHOM B3aUMHOM pPAacCTBOPMMOCTBIO JKMAKOCTEM W B3aUMHO HEPACTBOPUMBIMHU
KHUJKOCTSAMHU KUJIKOCTeH. Pacxomubiit koadduineHT mapa.

Tema 5.7 PaBHOBecHE <KHAKOCTh — KHUIKOCTH» TPEXKOMIIOHEHTHOW CHCTEME. 3-X
KOMITOHEHTHas CUCTeMa. DKCTPAKIIMSL.

Paznen 6. opmanbHas KUHETHKA.

Tema 6.1 OCHOBHBIE TOHATHS XUMHUYECKOW KHHETHKH. KuHeTHYeckoe ypaBHEHHE.
MexaHu3M peakiuy, OJIIEMEHTapHas PEaKIus, MOJICKYJISIPHOCTh JJIIEMEHTApHBIX CTaui.
CKOpOCTh MPOCTBIX XMMHYECKUX PEAKIUH, KHHETHYECKHEe KpuBble. KuHeTH4YEeCKOEe ypaBHEHHE.
['maBHBINA TOCTYNAT XUMUYECKOM KMHETUKHU: KOHCTAHTa CKOPOCTH, MOPAIOK peakiuu. CKOpoCTh
CJIIOKHOM XHMMMYECKOW pPEAKUWU: NPUHIUI JMMUATHPYIOUIEH CTAJWW, MOHATHE KaKylIeHcs
(’KCTIEpUMEHTAIbHOM ) KOHCTAHThI CKOpoCcTH peakiuu. [Ipsmast u oOpaTHas 3a1a4u XUMHUYECKON
KUHETUKH.

Tema 6.2 KuneTrka XMMUYECKUX PEAKIIMN B CTATHUECKUX YCIOBUSX.

Peaknum 1-ro mopsiaka, HMHTErpalbHOE YpPAaBHEHHE KOHCTAHTBI CKOPOCTH, HEPUOL
noJytynpeBparienus. Peakiuu 2-ro nopsijika: oAHOCyOCTpaTHas peakuus, OucyocTpaTHas peakius
(Ipu paBeHCTBE U pa3IMuUU HauyalbHBIX KOHLEHTpaluil peareHToB). Peakuyu Hy1eBoro u n-HOro
MTOPSIIKOB.

Tema 6.3 Metozpl onpeneneHus Mopsiika XUMHUYECKON peakiivu.

HuTterpanpbiii 1 muddepeHnnanIbHbpId METOIbI. METOIbI HHTETpaIbHbIC (AHATUTUYECKHUMA
u rpadudeckuid moabop, mo mepuody nonypacnama). dudbdepenunanbHpie  MeTOABI
(rpadmueckwnii). MeTon HayalbHBIX CKOpOCTed peakmuii. Meron wu3onupoBaHus OcTBaibaa
(ompenesneHye YaCTHBIX MOPSIIKOB PEaKIUii).

Tema 6.4 KuneTuka CiI0KHBIX XUMUUYECKUX PEAKIIUH.

OcHOBHbBIE NPU3HAKH CIOXKHBIX peakuuid. KuHetnka oOpaTHUMBIX peakuuid Ha MpUMeEpe
peakuun 1-ro mopsiaka. Kunernka mnapamwiensHbeiX peakuuil. KuHeTuka mocienoBaTenbHbIX
peakuMil: BIMSHUE COOTHOIIEHWS KOHCTAHT CKOPOCTH MOCIIEIOBAaTEIbHBIX CTaguid HAa XOJ
KMHETUYECKUX KPUBBIX. MEeTO/ KBa3UCTallMOHAPHOTO Npubmmkenust boaeHmreina.

Tema 6.5 Kunetrka peakiuii B OTKPBITBIX CUCTEMAX.

PeakTop nneanbHOro cMelEHUs, peakTop UACAIbHOIO BBITECHEHHS HA IPUMEPE PeaKINil
1 u 2 mopsKoB.

Paznen 7. Teopun XUMUYECKONW KUHETUKH.

Tema 7.1 BiusiHue TemnepaTypsl Ha CKOPOCTh XUMHUYECKHUX PEAKIIUM

IIpaBuno Bant-T'odpda. OcHoBHBIE mNONOKEHUS Teopun AppeHuyca. YpaBHEHHE
Appennyca, ero Gopmbl. CBsI3b MeX/1y SHEpruel akTUBALUU M TEIIOBBIM 3(h(HEeKTOM peakluu.
IToHATHe MCTUHHOM M Kaxyuleics (OombITHOHM) »Hepruu akTuBanuu. CrocoObl ompeaeneHus
OINBITHOM DHEPIUU aKTUBALUU U €€ CBA3b C DQHEPIUAMU aKTUBALUU MIEMEHTAPHBIX IIPOLECCOB.

Tema 7.2 Teopus coyaapenuii (TC).



OcnoBubie nonoxenus. [lonstre cpequero oobema chepsbl U Urcia CTOJIKHOBEHUNA. YYeT
CHJI TIPUTSDKEHUS ¥ OTTAIKUBaHUA (MOHATHE 3(D(HEKTUBHOTO IMaMeTpa CTOIKHOBEHUH ). [IpruuHb!
OTKJIOHEHHMSI TEOPETHMYECKUX 3HAUEHUH KOHCTAaHTBbl CKOPOCTHM OT AKCHEPUMEHTAJIbHBIX
(crepuueckwii hakrop). Pacnpenenenne Mansuna-Xsto3a. Henocratku TC.

Tema 7.3 Teopust aktuBupoBanHoro komiuiekca (TAK).

Hcnonp3oBanue aanabaTHueckoro NpUONMKEHUs AJIs ONMMCAHUS XUMHMUYECKOM peakuuu
YacTHUIl: IOBEPXHOCTh MOTEHIIMAILHOW 3HEPrUy, MyTh PEAKIINH, SHEPTUs aKTUBALMU. Y paBHEHUE
Jlonnona. Ilomysmnupuueckas ¢opmyna Mopca. IloHsTHe KOOpIMHATHI peakiyU. 3agayd,
pelaeMble Npu NOCTPOESHUH IOBEPXHOCTH MOTEHIMAIBLHON SHEPTUU.

Teopus akruBupoanHoro komiiekca (TAK): BeiBog ocHoBHOro ypaBHeHUsl. OCHOBHbIE
IOJIOXKEHHUSL: TTOHATHE aquabaTHOro 3JeMEHTapHOro akta. CKOpoCcTh Iepexo/ia akTUBUPOBAHHOTO
KOMIUIEKCa Yyepe3 NOTEeHUUaNbHbIN Oapbep. YpaBHeHue Difpunra. [loHsTHe TpaHCMHCCHOHHOIO
KO3 puLeHTa.

Tepmoannamuueckuit acnekt TAK. CBs3b MeX /1y KOHCTAaHTON paBHOBECHS U N3MEHEHHUEM
sHepruu ['mb0ca. BrIpakeHne KOHCTAHTBI CKOPOCTH PpEaKIUU 4Yepe3 TEepMOJAWHAMUYECKHE
¢byskuu. OU3NYecKuil CMBICT CTEPUUYECKOT0 MHOKHUTETIS.

Tema 7.4 Pacuer creneneii cBOOOIbI ISl MHOTOATOMHOM MOJIEKYJIBI.

Tunsl OumonekyIsipHbIX peakuuil. Bzaumoneiictsue 2-x atomoB: conocrasiienue TAK u
TC. MHOroaroMHbI€ MOJIEKYJIbI: BTOPOE ONPEAEIICHUE CTEPUIECKOTO MHOKHUTEIIA.

Tema 7.5 Monomonekymsipasie peakuun. Cxema Jlnnaemana.

AHanu3 KUHETUYECKOro ypaBHeHUs. BiusHue 106aBoK (MHEPTHOIO ra3a WK MPOIYKTOB)
Ha CKOPOCTh MOHOMOJEKYJSIpHOW peakuuu. MoHomounekymsipable peakuuu B TAK (anamus
ypaBHeHHs1 Oipunra). Monomonekynspubie peakuuun B TC. Ilpuumbbl HaOmrOgaeMbIX
orkioHeHuil. Teopuss XunmensByna. IloHstue »¢p¢GEeKTUBHOrO UHcIa HE3aBUCHUMBIX
OCLIMJIATOPOB.

Tema 7.6 TpuMoneKyIsIpHbIEC PEAKIINH.

BnusiHue Temmiepatypsl Ha CKOPOCTh TPUMOJEKYJSIpHbIX peakuuii. Cxema Tpaytia.
[ToTennmuanpHbIl Oapbep TPUMOJEKYISIPHONW peakiuu. TPUMONCKYJISIPHbIE PEAKIMH C TTO3UITHI
TAK u TC. CpaBaenue TAK u TC. AHanu3 10CTOMHCTB U HEIOCTATKOB.

Tema 7.7 Kunetuka peakiui B pacTBOpax.

OTnuumst MEeXAy COCTOSTHUEM pearceHToB B Tra3oBoil (asze um B pactBope. «KieTouHsrit
sbdext». BausHue mpupoabl pacTBOpPUTENS HAa CKOPOCTh XMMHUYECKOW pEaklUU B PacTBOpE:
COJIbBATalMsl PEAareHTOB U aKTUBUPOBAHHOIO KOMIUIEKca. Y paBHeHUe bpeHncrena-beeppyma.

KuneTnka MOHHBIX peakuuii B pacTBOpAax: BIMSHHUE TUAIEKTPUYECKOM MPOHULAEMOCTH
pactBopuTens. CKOpPOCTh PEAKIMU MEXAY 3apsKEHHBIMU YacTULIAMHU B PACTBOPE: MEPBUYHBII
cosieBoi A exT.

Kunernka peaknuii B pacTBOpax: OUMOIIEKYJSpPHBIE pPEAKIHH, JIMMUTHPYEMBbIE
muddysueit, ypaBHeHue CmonyxoBckoro. KuHeTHka peakinuii B pacTBOpax, 4YacTUYHO
JTUMUTUPYEMBIX TUPPy3Heii.

Tema 7.8 KuHeTHKa reTepOreHHbIX peakiiui.

JlumuTHpytomas craaus — aacopOuus peareHToB, ypaBHeHue JIanrmiopa-XuHiienbByia-
[IIBaGa. BnusHue mnpoyHOCTH aAcopOLMU peareHTa/mpoAyKTa Ha KHHETHKY TI'€TepOreHHBIX
peaKkiuu.

Jlumutupytomas cragus — nupdysud. 1-ii 3akon Ouka. YpasHenne CTokca-DWHINTEIHA.
Bnusiaue TemnepaTtypsl Ha ckopocTh auddy3un. O0nacTi NpoTeKaHUs reTepOreHHbIX peaKIii:
KHHEeTHuYecKasi, BHyTpuauddy3nonnas, BHeIHEAUPPY3MOHHAS.

KuHeTnka TOMOXMMHUYECKMX peakuuid. MexaHu3M TONOXMMMUYECKUX DPEAKIMH. 3aKOHBI
obpazoBanus sjep. YpaBHeHue Epodeera-Kommoroposa.

Tewma 7.9 LlenHble peakuuu.

OcobenHoctu nenHbIx peakuuid. Ilpexensl BocminameHeHus. Pa3BeTBiieHHblE |
HEpa3BETBIECHHBIE IIENHbIE peakUU. KnHeTHKa LEMHbIX peakuil.

Tema 7.10 ®oTOXMMUYECKUE PEAKIIUH.



3akonbl  (Qoroxumuu. KBaHTOBBIA  BbIxoA. KBaHTOBBIA  BBIXOA  MEPBUYHON
¢doroxummuueckoir peakuuu. otoxumudeckue u poroduznueckue mnporeccel. Kunernueckas
cxema lrepna-donpmepa.

Pa3nen 8. Dnexrpuueckas npoBOAUMOCTb PAaCTBOPOB 3JIEKTPOIUTOB.

Tema 8.1 [IpoBognuxku I u Il poga. PacTBOpbI 351€KTPOIUTOB U AJIEKTPOIPOBOIHOCTb.

[IpyurHBI yCTONYKMBOCTH HOHOB B PACTBOPAX 3JIEKTPOIUTOB. DHEPTUU KPUCTATIINYECKON
pemieTKh W COJbBaTalldd HMOHOB. Teopust 3IeKTpoauTHYecKoW nuccormanuu (D).
DKCcnepuMeHTaIbHbIE (PAKThI, CIIOCOOCTBOBABIINE IMOSBICHUIO T€OPUU. OCHOBHBIC TOJIOKEHUS
Teopun AppeHuyca (CTENEHb JAUCCOLMALIMM, KOHCTaHTAa JAWCCOLMALIMM, HW30TOHUYECKHM
koopduuuent (i)). Hemocratkm wmaccuueckoit teopuu OJI. Ilpunoxenuss teopum D],
Tepmoxumuieckoe paBHoBecue, Kw, pH u ap.). [IpuunHbl 351€KTPOIUTUYECKON NHUCCOLMALINU:
MOHO(OPHI U MIOHOTEHBI, paclpeieIeHIe HOHOB B pacCTBOPE.

Tema 8.2 AktuBHOCTh. CpeTHUI MOHHBIN KO3 (UIIUEHT aKTUBHOCTH.

CunbHple U cnalOble snekTponauTsl. IIpaBuio uonHOM cunbel Jlplonca u Penpana.
Pacnipenenennie HOHOB B pacTBOpe Mo AppeHuycy u ['xorry.

Tema 8.3 DnekrpocraTuueckas Teopus CUIbHBIX diekTpoiauToB (Teopus [lebas-
['tokkens).

Mopens pacTtBopa ((uzmueckasi CyIIHOCTh TEOpPUH, HOHHas atMocdepa). OCHOBHBIE
nosioxkeHust Teopun Jlebas-I'rokkens. Teopernueckuil pacuer ko3¢ @uiMeHTa aKTUBHOCTU Ha
ocHoBanuu teopuu Jlebas-I'rokkens. [IpenmyrectBa mpenenpHoro 3akoHa Jlebas. [Tpuamab
OTrpaHMYEHHOW MPUMEHUMOCTH NpeAeabHOro 3aKkoHa Jlebas. YMepeHHO-KOHIIEHTPUPOBAaHHBIE U
koHUeHTpupoBaHHble pacTBopbl (II m III mpubmmxenus teopun [ebas-Itokkens). Monnas
accoluanus B pacTBOpax AJEKTPOJIUTOB.

Tema 8.4 HepaBHOBECHBIE SBJICHUS B pACTBOPAaX JIEKTPOJIUTOB.

DNEeKTPONPOBOAHOCTh IEKTPOIUTOB. Y IeibHAs U SKBUBAJICHTHAS 3JIEKTPOIPOBOAHOCTD.
BnusiHue KoOHUEHTpamMu Ha 3JIEKTponpoBOoAHOCTh. Popmyna Kombpayma. CBsizb MexIy
MOJABMKHOCTBIO MOHOB W HX KOHIIEHTpAmue. DIeKTpodOopeTUUEeCKHUd W pelaKCallMOHHBIN
abdexter. Dddexkrst Buna u Jlebas-Danbkenrarena. YpasHeHue Omnzarepa. Mertoauka
OTpeAeNICHUs]  DJIEKTPONPOBOAHOCTH  (caMocTosiTeNbHO). [loABMKHOCTH  MOHOB.  3aKOH
Konbpaymia. AnomanbHaas noasuxHocte H+ u OH-: Teopust bepnana u ®@aynepa. nexkrpuueckas
MIPOBOJMMOCThH HEBOJIHBIX PACTBOPOB.

Tema 8.5 Yucia nepeHoca.

Cxema I'mtropda. Metoasl ompexneneHuss ducen mnepeHoca: meroa ['mrropda, meron
JBUKYIIEHCS TPaHUILIbL.

Paznien 9. DneKkTpoaBIKYILIHE CUITBI

Tema 9.1 PaBHOBecHbIe cBOMCTBa MeK(a3HBIX 3apsKEHHBIX TPaHHULL.

Bo3HukHOBeHHE CcKkadyka NOTEHIMAajIa Ha rpaHulle paszena ¢a3. [IBOHHON 3MeKTpHUECKHit
cioii. I[Torenman HyneBoro 3apsaa. Ancopbuus kak npuarHa odpazoBanus [13C.

Tema 9.2 CrpoeHue rpaHuipl pasaena «JIEKTPOA-PACTBOP»: MOAEIb l'eapmronbua,
crpoenue J[OC B OTCYyTCTBUM M MNPUCYTCTBUM crenuduueckor ancopoumu. [IpuunHb
BO3HUKHOBEHUS JIBOMHOIO 3JIEKTpUUYECcKOro cios. l'anbBanmueckuil snemeHT. OOpaTuMble U
HeoOpaTHMBbIe raJIbBAaHUYECKUE JJIEMEHTHI. l'anbBanu- u BOJIBTA-IIOTEHLIAAJIBL.
Onexrpoasmxkyias cuna: [ u I 3akonst Bonbsta. Meroauka onpenenenus 9/(C.

Tema 9.3 VYpaBHenue HepHcra. Tumbel 27€KTpoAOB M TajIbBAHMYECKUX LIETIEH.
Huddysnonnsiii norennuan. Pacuer nuddysnonnoro norenuuana. llenu ¢ nmepenocom u 6e3
nepeHoca. TepmoauHaMHUKa IIEKTPOXUMUYECKOTO AIEMEHTA.

Tema 9.4 Kunernka 37€KTpOXUMHYECKUX ITPOLIECCOB.

JlumuTHpYyIOIIME  CTaJIMUd B DJIEKTPOXMMHUYECKUX  peakuusx. Tok  oOMeHa.
KonuenTtpannonnass  nomsipuszanusa.  ODJIEKTpOXUMMHUUYEcKas — moijspusauus.  Hanpsbkenue
pasnoxenus. llepenanpsokenue. [lepenanpsokenue Ho.



Paznen 10. Karanus.

Tema 10.1 Knaccuduxanus kaTam3aTtopoB U KATATUTUYECKUX MTPOIIECCOB.

Ponp karanmza B npomblnUIeHHOCTH. OCHOBHBIE XapaKTEPUCTHKU KaTalU3aTOPOB:
aKTUBHOCTb, CEJIEKTUBHOCTb.

Tema 10.2 KuneTrka roMOr€HHBIX KaTaJTUTUYECKUX PEAKITUH.

CHuxeHue »HHEepruM AakTUBALUMU MpU KaTaauTUyeckux mpoueccax. CraauiiHas W
accolMaTHUBHAs CXEMbI KaTalln3a.

Tema 10.3 KucioTHO-OCHOBHOM KaTallu3.

JHyanucrtuueckas Teopusi KUCIOTHO-OCHOBHOTO Katanu3a. KaTaiutuyeckas akTUBHOCTb U
CHWJIa KHCIOT M OCHOBaHUU. YpaBHeHue bpeHcrena. Kartanus anpoTOHHBIMH KHCIOTaMHU.
Bropuunslii coneBoit agdekr.

Tema 10.4 Kunetuka pepMEHTaTUBHBIX PEAKIIHIA.

VpaBHenne Muxasnuca-Menren. OrnpeneneHre KHHETHYECKMX IapaMeTpoB U3
AKCIIEPUMEHTAJIbHBIX JTAHHBIX.

Tema 10.5 OTpaBieHue u pereHepaius KaTaaIu3aTopoB.

Knaccupukanus smoB  mo  Mbpdkereny. Teopus  oTpaBieHMs — KaTalu3aTOPOB.
[TonoxxurensHas poiib A710B (M30MpaTEIbHOE OTPABIICHUE).

Tema 10.6 I'ereporeHHbIN KaTamus.

Teopetnueckrue TmpencTaBiIeHUs] B TeTepOreHHOM Karainuse. Teopus banannuna:
[IpyHIMIBI TEOMETPUYECKOIO0 COOTBETCTBUSL M HSHEPreTHUYECKOro COOTBETCTBHS. Teopus
AKTUBHBIX aHCAMOJIeH. DIEKTPOHHBIE TIPEICTABIICHUS B KaTanu3e (Teopus BonbkeHITeHa).

9. Tekymnii KOHTPOJIb 1O IUCHUIJIMHE

Texkymuid KOHTpOJIb MO AMCHUIUIMHE TMPOBOIAUTCA IIyTEM KOHTPOJSI IMOCEIaeMOCTH,
MIPOBEJICHUS] KOHTPOJBHBIX pabOT, KOJIOKBUYMOB, MHUCHbMEHHBIX TECTOB MO JIEKIIHOHHOMY
MaTepuaiy, BHIITOJHEHHUS JOMAIIHUX 3a/JaHUi, OTYETOB O MPOBEAECHHBIX Ja0OPaTOPHBIX paboTax
u ¢ukcupyercs B opMe KOHTPOIHHON TOYKH HE MEHEE OJIHOTO pa3a B CEMECTD.

OlieHOUHBIE MaTepUalibl TEKYIIEro KOHTPOJISl pa3MelieHbl Ha caiite TI'Y B pasxpene
«Hudpopmarmst 06 o6pazoBaTenbHOI porpamMmey - https://www.tsu.ru/sveden/education/eduop/.

10. Iopsiok npoBeieHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTecTaluu

3ader C OIICHKOH B YETBEPTOM CEMECTpE MPOBOAMUTCS B YCTHOW (opme mo Ouseram.
DK3aMCHAIIMOHHBIA OWJIET COJCPKUT OJMH TEOPETHYECKHH BOMPOC M JIBE 3aadH.
[Ipono/KUTENHHOCTD 3a4eTa ¢ OlleHKOU 1 yac.

DK3aMeH B IISITOM CEMECTPE MPOBOAUTCS B YCTHOM opMe 110 OuiieTaM. DK3aMeHaIIMOHHBIN
ouneT cocTout U3 IByX yacteil. [IpogomkurensHOCTh 3K3aMeHa 1,5 daca.

DKk3aMeH B IIIECTOM CEMeCTpe TMpPOBOAWTCS B YyCTHOW Qopme 1o Ouseram.
DK3aMeHAIMOHHBIN OMJIeT COCTOUT U3 IBYX yacteil. [IpomomkuTensHoCTh S5K3amMena 1,5 Jaca.

OneHouHble MaTepuanbl Ul IPOBEAEHUS NPOMEKYTOYHON aTTeCTalMy pa3MElICHbl Ha
caiitre TI'Y B pasmene «MHpopmauus o0  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOOAUYECKOE O0ecIIeueHne

a) 3J’IeKTp0HHLII71 yLIe6HI>II71 KypCc 10 JUCHUINIMHC B OSJICKTPOHHOM YHUBCPCUTCTC
«Moodle»:

cemectp 4: https://moodle.tsu.ru/course/view.php?id=26191

cemectp 5: https://moodle.tsu.ru/course/view.php?id=23521



https://moodle.tsu.ru/course/view.php?id=26191
https://moodle.tsu.ru/course/view.php?id=23521

cemectp 6: https://moodle.tsu.ru/course/view.php?id=26192

6) OnieHOUHBIE MaTEepHaNbl TEKYIIEro KOHTPOJIS W MPOMEKYTOUHOW aTTeCTAIllH 10
JTUCLUILUIMHE.

B) [1nan nmpakTH4ecKkux 3aHATUH MO JUCLUILUIMHE.

r) Meroauueckue yka3zaHus IO IIPOBEAECHUIO J1a00paTOPHBIX paloT.

1) MeTtonuueckue yka3aHusi 10 OpraHu3alii CaMOCTOSATENbHON pabOThI CTYEHTOB.

12. Ilepeyens y4eOHOIi TuTEPaTYpPHI U pecypcoB ceTtu UHTepHeT

a) OCHOBHas JIUTEpaTypa:

— dusnyeckas xumus. T.2. Cratuctuueckas tepmoauaamuka / A. 5. bopiesckuii [u mp.].
— UH®PA-M, 2017. — 383 c. — URL: https://znanium.com/catalog/product/1189955

— Kypc ¢pusnueckoit xumun, T.1; T.2 / Tlox pen. I'epacumona 5. U. — Xumus, 1973. — 623

— Kypc ¢pusnueckoit xumum, T.2 / Tlox pen. ['epacumona 5. 1. — Xumus, 1964. — 624 c.

—TepmonuHaMiKa HEPaBHOBECHBIX TMPOIECCOB isi XUMHUKOB. C TMPUIIOKEHHEM K
XMUMHUYECKONH KHHETHKe, Karanu3y, marepuanoBeieHuio u Ouosnoruu / B. H. ITlapmon —
W3narensckuii Jlom «MaTemnekT», 2015. — 471 c.

— Epemun B. B., Kapros C. U., Ycnenckas U. A., Kyssmenko H. E., Jlynun B. B.
dwusnueckas xumust. T1., T2 / BUHOM. Jlaboparopus 3uanwuii. 2013

— Otkunc I1., ne [Mayma [ ®usnueckas xumus / M.: Mup, 2007. — 496 c.

— PomanoBckuii b.B. OcHoBbl xumuyeckoii kuHetuku / B.B. PomanoBckuit — M. :
HsnatensctBo «Ik3amen», 2006. — 415 c.

— Slrogosckuii B. JI. Cratuctudeckas TepMoauHaMuka B (usndeckoit xumuu / B. .
SAronosckuii — M. : burowm. JlaGoparopust 3nanmii, 2005. — 495 c.

— Crpombepr A. I'., Cemuenxo JI. I1. ®uzuueckas xumust / A. I'. Ctpombepr [u ap.]. — M.
: Berciras mkosa, 2006. — 526 c.

— ITontopak O. M. Tepmonunamuka B usnueckoit xumuu / O. M. Ilonropak — M. :
Beicmag mikoia, 1991. — 319 c.

— Maraes O. B., Munakosa T. C., Lpipo JI. B. OCHOBbI XMMHUYECKO TEPMOJIUHAMUKH :
yuebHoe mocobue / O. B. Maraes [u ap.]. — U3garensckuii Jlom TOMCKOTO TOCYIapCTBEHHOTO
yHuBepcurera, 2017. — 207 c.

— Bongukuna O. B., Tyrymsaypoa B. II., JlopodeeBa H. B., Anekcanmpoa C. S.
dopmanbHas kuhetuka. / O. B. Bomsukuna [ ap.]. — Wsmarensckuii Jlom Tomckoro
rocyaapcTBeHHOTO yHUBepcuTeTa, 2017. — 138 c.

— Bomopeszosa O. 0., Bogsakuna O. B. [Ipaktuueckune paboThl Mo GU3HYECKON XUMUU:
AIIEKTPOABIKYIIUE CHIIBI : yueOHoe mocooue / O. F0. Bogopesosa [u ap.]. — Usmarensckuit JJom
Tomckoro rocynapctBeHHOro yHuBepeurera, 2017. — 134 c.

— Munakoa T. C., Maraes O. B., Upipo JI. B. COopHuk npumepoB U 3agad Mo
busnueckoit xumuu. Xumudeckas tepmoaunamuka / T. C. MunakoBa [u ap.]. — U3narenbckuit
Jlom Tomckoro rocyaapctBeHHoro yHuBepcurera, 2013. — 150 c.

0) IONOJNHUTENIBHAS TUTEpaTypa:

— Peter Atkins, Julio de Paula Physical Chemistry / Publisher Oxford University Press,
2018. — 1085 c.

— Bagotsky, V. S. (Vladimir Sergeevich) Fundamentals of electrochemistry / V.S.
Bagotsky. — Wiley, 2006. — 720 c.

— Anekcanaposa C. ., Lpipo JI. B. Ilpaktiuueckue paboTsl M0 GpU3HMUECKON U KOJUTOUIHOM
XMUMHUHU JUIsL CTYJICHTOB OnoJyiornueckux creuuanbHocteit By3oB / C.S. Anekcanaposa [u ap.]. —
W3narensckuii JJom Tomckoro rocynapctBeHHOro ynusepcurera, 2016. — 78 c.

— unsesa JI. 11., Cynakosa H. H., benoycosa B. H., Kypzuna 1. A. Tepmoaunamuka
pactBopoB HeanektposutoB / JI. II. HlunseBa [u ap.]. — MW3natensckuii lom Tomckoro
rocy/1apCTBEHHOro0 yHuBepcurera, 2015. — 167 c.


https://moodle.tsu.ru/course/view.php?id=26192
https://znanium.com/catalog/product/1189955

— Maraes O. B., lunsesa JI. I1., Mycuu I1. I'. [Ipaktuyeckue paGoTsl 1Mo (GpU3HUECKON
xumun. Tepmoxumuueckue usmepenns / O. B. Maraes [u ap.], — U3a-Bo MBan ®@enopos, 2015. —
73 c.

— IlomoBa A. A., IloroBa T.b. ®usnueckas xumust / A. A. Tlomosa [u ap.]. — CaHKT-
[MerepOypr : Jlans, 2021. — 496 c. — URL: https://e.lanbook.com/book/168801.

— I'opmkxoB B. . OcHoBbl ¢puznveckoit xumun : yaeOnuk / ['opmkos B. U., Ky3nernos .
A.. —Mocksa : Jlabopatopus 3nanmii, 2021. - 410 c.. URL: https://e.lanbook.com/book/166768.

— OcHoBbl punueckoi xumun. Teopus. B 2 u : ygae6HOe mocodue / B. B. Epemun, C. U.
Kapros, U. A. Ycnenckas, H. E. Ky3pMenko. — 4-e, uzn. — M.: Jlaboparopus 3Hanuii, 2015. —
589 c. https://e.lanbook.com/book/84118

— Hpipo JI. B. ®usnyeckass XuMusa: XUMHYECKOE PAaBHOBECHE : YUEOHO-METOJIMYECKOE
mocooume / JI. B. Upipo, C. f. Amnekcangpoa — Tomck: TI'Y, 2012. — 117 c¢. —
https://e.lanbook.com/book/44984.

- Kacarkuna U. B., IIpoxopoa T. M., ®enopenko E. B. ®usnueckas xumua. M. : H/]
PUOP, 2012. - 251 c.

— Iunsgesa JI. II. Ilpaktuueckue palGoThl mo ¢usnueckod Xxumuu (DiIeKTpUUecKas
poBOAUMOCTS) : yuebHnoe nocobue / JI. II. Illunsesa, B. H. benoycosa, H. H. Cynaxosa, O. B.
Bopasakuna — Tomck : M3narenscTtBo ToMcKoro rocyaapcTBeHHoro yausepcurera, 2011, — 83 c.

— Koran B. A. ®wusuueckas xumusi / B. A. Koran, B. B. JlykoB — U3gartenbcTBO
PocroBckoro ynusepcurera, 2011. — 254 c.

— [IpakTukym no ¢puzndeckoit xumuu Gu3nyeCKue METOIbI HcceoBaHus. Y4el. mocodue
JUTSE CTY. yapexaeHuit Boicil. npod. O6pazoBanus noj pea. npod. M. S. Menpaukosa, mpod. E.
I1. AreeBa, akagemuka B. B. JIynuna / M. : U3narensckuii nentp "Axagemus', 2014. — 528 c.

—Ion pen. E. I1. Areesa, B. B. Jlynuna I[Ipaktuxym no ¢usndeckoit xumuu M3natenbekuii
neHTp «Axagemusi» 2010

— Kypuna JI. H., KuszeB A. C. Teopun xumuueckoir kuHeTuku (I'maBel K pasmeny
«XumMudeckas KHHETHKa» Mo Kypcy «Duzmyeckas Xumusay): ydeOHoe mocoome / Tomck:
N3narensctBo ToMckoro rocynapctsennoro yausepcutera, 2010. — 58 c.

— Ilpuroxxun WM. CoBpemeHHas TepMoauHaMuka. OT TEMJIOBBIX JBHUraTelie o
muccunaTuBHBIX CTpyKTyp / U. [lpuroxwun, /1. Kongenyau — M. : Mup, 2009. — 464 c.

— benoycoBa B. H. [IpakTukyM Mo KMHETHKE FOMOTEHHBIX KaTAIUTUYECKUX PEAKIUU :
yuebnoe nocobue / B. H. benoycosa, H. H. Cynaxosa, JI. I1. [lTunsesa, O. B. Boasukuna, A. A.
Enudanosa — Tomck: M3natensctBoToMckoro rocymapcreennoro yausepeurera, 2009. — 89 c.

— Mamackun B. B. Dnexrpoxumus / b. b. [lamackun, O. A. Ilerpuii, I'. A. Iupmuna — CII6.
: U3marenscTBO «Jlamby, 2015. — 672 c.

— Jlykomckuii 0. SI. ®usuko-xumuyeckre ocHOBbI ekrpoxumun / 0. 5. JIykomckuii,
10. JI. "'amOypr — U3natensckuii Jlom «MaTEemnexkT», 2013, — 448 c.

— MHoroBapuaHnTHble 3aa4u 1o puznyeckoi xumuu: yuebnoe nocodue / A. B. Konbkona.
— UznatensctBo CeBepcKOro rocyAapcTBEHHOr0 TeXHonornueckoro nacruryta, 2005. — 304 c.

— ITapmown B. H. Jlekiuu mo TepMOIUHAMHUKE HEPABHOBECHBIX MPOIIECCOB ISl XUMHKOB /
N3narensctBo HoBocuOupckoro Yuusepcutera, 2005, — 296 c.

— baitpamoB B. M. Xumunueckass KWHETHUKA U KaTanus: [[puMepsl 1 3a71auu ¢ pEICHUSMMU.
yue0. mocodue Uil CTyA. BbICHI. Y4eOHBIX 3aBefeHuit, M. : M3garenbckuil HeHTp «AKageMusy»,
2003. - 320 c.

— unsesa JI. 1., benoycosa B. H., Cynakosa H. H. ®a3zoBoe paBHOBecue: yueOHOE
nocobue / U3narensctBo Tomckoro rocynapctsenHoro ynusepcutera, 2003. — 76 c.

— baiipamoB B. M. OcHOBBI XuMUYecKol KMHETUKH U Karanu3a / M. : M3matenbckuil meHTp
«Axagemusa», 2003. — 256 c.

— B. B. Epemun, C. 1. Kapros, 1. A. Ycnenckas, H. E. Ky3pmenko, B. B. Jlyaun 3agaun
o ¢usndeckoi xumun Jx3ameH, 2002.

— K. C. Kpacnos, H. K. BopobseB, 1. H. T'ogaes u nap, mon pen. Kpacnosa K. C.
dusnueckas xumusi, KH.1; k1.2 / Beiciras mkoia, 2001.


https://e.lanbook.com/book/168801

— HImunr P. Hepopmanbnas kunetuka / P. lmuar, B. H. Canynos. — M. : Mup, 1985. —
264 c.

— Kpecros I'. A. TepMmonuHamuKka HOHHBIX ITpoiieccoB B pactBopax / JI. : Xumus, 1984. —
272 c.

— Ommanyauis H. M., Kuaoppe . I'. Kypc xumudeckoii kunetuku / H. M. Dmmanyais, [1.
I'. Knoppe. — M. : Beicmas mikona, 1984. — 400 c.

— Oiipunr I'. OcHoBsl xumuueckoit kunetuku / I'. Diipunr, C. I'. Jlun, C. M. Jlun. — M. :
Mup, 1983 — 528 c.

— CmupnHoBa H. A. MeTosbl cTaTHCTUYECKOH TEPMOANHAMUKY B PU3NYECKON xumun / M.
: Bricmras mkoita, 1982. — 455 c.
— dusnyeckas XUMUs B Bollpocax U oTBeTax noj obmei pea. Tomuuesoit K. B., ®enoposuu H.
B./M.: MI'VY, 1981. - 264 c.

— Po3oBckuit A. fI. ['ereporennsle xumuueckue peakunu. Kunetrka u MakpoKUHETHKaA. /
M. : Hayka, 1981. —274 c.

B) pecypchl cetu HTepHeT:

— OTKPBITHIE OHJIAH-KYPCBI

— OdunmanbHblil callT XUMHYECKOro QaxyibTeTa MOCKOBCKOIO TOCYIapCTBEHHOIO
yauBepcutera http://www.chem.msu.ru

— Odunmanpapii  cadlT HanmoHanbHOTO — MCCIIEIOBATEIBCKOTO  TEXHOJIOTHYECKOTO
yauBepcutera "MUCuC" http://www.misis.ru

— Odunmanbubii  cailt  HoBocuOHpCcKoro  rocyAapcTBEHHOTO  YHHUBEPCHUTETa
http://www.nsu.ru/xmlui/handle/nsu/6559

13. Mlepeuensb uHGOPMANMOHHBIX TEXHOJIOTHii

a) JINIICH3MOHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECIICUCHHE:

— Microsoft Office Standart 2013 Russian: maket nporpamMm. Biirouaet npuioxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOIMYHO NOCTyMmHBIe 0bsaunbie TexHonorun (Google Docs, Anaexc auck u T.11.).

0) nHPOPMALIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DJNEKTPOHHBIN KaTajor Hayunoi OnbIMoTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIIeKTpOHHAas OonbmmoTeKa (pemo3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/
— OBC KoncynbranT crynenta — http://www.studentlibrary.ru/
— O6pasoBarenbHas wiatdopma KOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) nMpodeCCHOHANIbHBIC 0a3bl JAHHBIX (MpuU HATUYUL).

— OTKpbITas 0a3a JaHHBIX XUMHUYECKUX CTpyKTyp http://www.chemspider.com

— OTkpbiTas 6a3a gaHHBIX HanmoHanbHOro MHCTUTYTA cTaHaapToB U TexHonoruii (NIST)
https://webbook.nist.gov/chemistry

14. MaTepuaIbHO-TeXHHYECKOe obecrieyeHme

Ay,Z[I/ITOpI/II/I JJIsL TIPOBCACHU S 3aHATHUH JIEKIIMOHHOI'O THUIIA.
Ay,Z[I/ITOpI/II/I UL IIPOBCACHUS 3aHATHH CCMUHAPCKOI'0 TUIlId, HWHAWBUAYAJIIBHBIX U
IpyHIIOBBIX KOHCyJ’IBTaI_II/II\/'I, TCKYIICTO KOHTPOJIA U HpOMe)KYTOQHOﬁ aTTCCTallu.


http://www.chem.msu.ru/
http://www.misis.ru/
http://www.nsu.ru/xmlui/handle/nsu/6559
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/
http://www.chemspider.com/
https://webbook.nist.gov/chemistry

[lomemienus a1 caMOCTOSATENbHONW pabOThl, OCHAIIEHHBIE KOMIIBIOTEPHONH TEXHUKOH U
JIOCTYNOM K ceTd MHTepHeT, B 3JIEKTPOHHYI0 MH(POPMALMOHHO-00pa30BaTEeIbHYIO Cpeay U K
MH(POPMAIIMOHHBIM CITPABOYHBIM CUCTEMaM.

Aynuropun JUIsi  TpPOBEINEHMSI 3aHATUM  JIEKIIMOHHOTO M  CEMUHApCKOro THIIA
WHJUBHUAYAIbHBIX M TPYIIOBBIX KOHCYJbTAlUW, TEKYIIEro KOHTPOJIS M IPOMEKYTOUYHOU
aTTecTalluu B CMEIIEHHOM (popmare («AKTpy»).

15. Undopmauus o paspadoTunkax

Bonsakuna Osbra BramumupoBHa, 1-p XUM. Hayk, mpodeccop, kadeapa Gu3ndeckoi u
KOJUIOMAHOM xuMHuH HanmoHampHOTO HCCIenoBaTenbckKoro TOMCKOro TOCyZapCTBEHHOTO
YHHBEPCHUTETA, 3aB. Kaeapoii.

Maraes Ouer BanepbeBud, KaH/. XMM. HayK, JOLEHT, Kadeapa Gu3ndeckoi U KOJUTOUTHOM
XuMHUKA HanmoHampHOTO HCCIe0BaTeNbCKOrO0 TOMCKOTO TOCYAapCTBEHHOTO YHHUBEPCHTETA,
JIOLIEHT.

CapenpeBa AnHa CepreeBHa, KaHJA. XUM. HaykK, Kadeapa (usnueckod M KOJIJIOUHOM
XuMHUK HanmoHampHOTO HCCIeI0BaTeNbCKOrO0 TOMCKOTO TOCYAapCTBEHHOTO YHHUBEPCHTETA,
JIOLIEHT.



