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

Pabouas nporpamMmma AMCHUIIINHBI
Duznyeckas XuMus
0 CIEeUUATbHOCTH
04.05.01 dyngameHTAIBHAS U NPUKJIAAHAT XUMHS

Coenuanusanys:
dyHIaMeHTAIbHAS M MPUKJIATHAST XUMHSA

®dopma o0yueHus
Ounas

Kpamudukanms
Xumuk / Xumuk-crnenuaauct. [IpenogaBarenb XumMuu

I'on npuema
2024

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

[Ipencenarens YMK
B.B. lllenkoBHUKOB

Tomck — 2024



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

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

BK-1. CnocobGeH mpuMeHsATh 00IIHe U CIIeUATU3UPOBAHHBIE KOMITBIOTEPHBIE IIPOTPAMMBI
[IPU PELICHUH 33134 NPo(hecCHOHAIBHON NesITeIbHOCTH;

OIIK-1. Cnoco0OeH aHanM3UpPOBaTh W HWHTEPIPETUPOBATH PE3YNIBTATHl XUMUYECKUX
HKCTIEPUMEHTOB, HAOMIOACHUH 1 U3MEPEHUI B PA3IMYHBIX 00IACTIX XHUMHUU;

OIIK-2. CiocobeH MpoBOIUTH CHHTE3, AaHATIU3, U3yYEeHUE CTPYKTYPHI M CBOWCTB BEIIECTB
Y MaTEepUaJIoB, UCCIIEOBATh MPOLIECCHI C X YUACTUEM;

OIIK-3. CriocobeH mpUMEHSTh PaCu€THO-TEOPETUIECKUE METOIBI JUIs U3YYECHHUS! CBOWCTB
BEIIECTB U IPOLECCOB C UX yYaCTHEM, MCIOJIb3ys COBPEMEHHOE IIPOrpaMMHOE OOECleueHUue U
0a3bl TaHHBIX TPO(ECCHOHATFHOTO HA3HAUCHHSL.

PesynpTaTamu 0CBOEHUS AUCLUIUIMHBI SIBJISIOTCS CIIEIYIOIINE UHAUKATOPBI JOCTHIKEHUS
KOMIIETECHIINI:

POBK 1.1 3naer mpaBwia W IPUHLHUIIEI IPUMEHEHHUsS] OOMIMX M CHEIHMATU3UPOBAHHBIX
KOMITBIOTEPHBIX MPOTpamMM JIJIsl pelIeHUs 3a/1a4 POoPecCUOHATbHON eI TENbHOCTH

POBK 1.2 Vmeer npumensats coBpeMmeHHble [T-texHomorum st cOopa, aHanuza U
npescTaBieHus MHGOpPMaIMU; UCIOJIB30BaTh B IMPO(ECCHOHAIBHON AESITeNbHOCTH O0Iue U
CHeHaTM3UPOBAHHbIE KOMIIbIOTEPHBIE TPOTPaAMMBbI

POOIIK 1.1 3naer TeopeTnyeckie OCHOBbI HEOPraHUYECKON, OPraHnYecKon, PU3NYECKOM
U aHAIUTUYECKOW XUMHH, MPUMEHSET WX MPHU pelIeHUH Mpo(ecCHOoHANbHBIX 3ajad B JPYIrHX
00JIaCTSIX XUMHH.

POOIIK 1.2 VYmeer cucreMaTu3MpoBaTb M  HHTEPOPETHPOBATH  PE3YJIBTAThI
SKCIEPUMEHTOB M PaCUETHO-TEOPETUYECKUX PabdOT C UCMHOJIb30BAHHEM TEOPETHUECKHUX OCHOB
TPaJMLIMOHHBIX U HOBBIX Pa3/ielIOB XUMHUH

POOIIK 1.3 YmMeer rpamoTHO (hopMyIHUpOBaTh 3aKIIOUEHUS U BBIBOJIBI IO PE3yJIbTaTam
paboThI

POOIIK 2.2 3HaeT TeopeTHYECKHME OCHOBBI METOJOB HU3Yy4YEHHUS COCTaBa, CTPYKTYPhI U
CBOICTB /17151 TPaMOTHOT'O BBIOOpA METO/A UCCIIEI0BAHUS

POOIIK 2.3 VYmMeer mnpoBOAUTH CTaHIAPTHBIE CHHTE3bI IO TOTOBBIM METOAMKAM,
BBITIOJIHATh CTaHAAPTHBIC OIEpaluy s ONpeAeieHHs] XUMHUYecKoro M (a3zoBOro cocraBa
BEIIECTB U MaTEPHAJIOB, a TAKXKE UCIIOJIb30BATh CEPUITHOE HAyyHOE 000pyA0BaHUE ISl U3yUEHUs
UX CBOMCTB

POOIIK 3.1 3Haer OCHOBBI TEOPETHYECKOW (U3HKH, MATEMAaTHYECKOrO0 aHajau3a |
KBAaHTOBOM XHUMHH; OCHOBHBIE TEOPETUUYECKUE U NOyIMIIUPUIECKUE MOJIEIHN, IPUMEHSIEMBbIE IPU
peLIeHnN 3a/1a4 XUMUYECKOW HApPaBJIEHHOCTH

POOIIK 3.2 VYmeer pemarh pacyeTHO-TCOPETUUECKHE 3aJladyd  XUMHUYECKOU
HAIPaBJICHHOCTH IO pa3paboTaHHBIM METOMKAM, UCIIOJIb30BATh allllapaT TEOPETHUECKONH XUMUU
1 (PUBHKH TSI TPAMOTHOM MHTEPIPETAINH MTOJTyYeHHBIX PE3yIbTaTOB

2. 3aga4uy oCBOCHHSA TUCIUILINHDI

—Ilonyunts 06a30Bble 3HAHMUS TEOPETUUYECKUX OCHOB (PU3MUECKOW XHMUH, 3aKOHOB
XMMHUYECKOH  TEpPMOJAMHAMMKH, OCHOBHBIX IOJOXEHMH W IOHATUH  CTaTUCTHYECKOU
TEPMOJMHAMHUKY, 3aKOHOB XHUMHUYECKOro M (ha30BOro paBHOBECHH, 3aKOHOB (HOpMasIbHOM
KUHETHKH, KaTaiau3a, OCOOCHHOCTEH KHHETHKM T'OMOT€HHBIX W TETEpOTreHHBIX peaKIHid,
TEOPETUYECKUX OCHOB JJIEKTPOXMMHH, B3aUMOJCHCTBUS B PpacTBOPAax HEIIEKTPOJIUTOB U
IEKTPOJIUTOB B PABHOBECHBIX U HEPABHOBECHBIX YCIIOBUSX.

— OcBOUTh TOHATHHHBIM ammaparT (uU3MYecKOM XHUMHUU W HAyYUTbCd NPUMEHSTH
MOHATUHHBIN anmnapaT K PEeLIeHUIO MPaKTHUecKuX 3aaad. [1omyuyuTh HaBBIKM PELIeHUs THIIOBBIX
3aJa4y 1Mo BCeM pasjenaM (U3NYEeCKOll XUMHMU M MPUMEHEHUsS 3aKOHOB (PM3UUECKOW XMMUU MPH
pelIeHNH KOHKPETHBIX SKCIIEPUMEHTAIbHBIX 3a7ay.

— Ilony4unuTe MOHMMaHUE POJM (U3UUYECKOM XMMHHU KaK TEOpPEeTHYecKoro (yHmameHrta
COBPEMEHHOM TEOPETUUECKON U IKCIIEPUMEHTAIbHON XUMHUHU.



—Hay‘-II/ITBCSI INPUMCHATH HABBIKHM IUIAHUPOBAHUA U HNPOBCACHUA OSKCIICPUMCHTOB,
AHAJIIM3UPOBATD MMOJIYUYCHHBIC PE3YJIbTATLI, ACJIaTh BBIBOJBbI.

3. MecTo THCIMIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucuuminza otHocuted K biioky 1 «/{uctuminnel (Mogynn)».
JlMCUMIUIMHA OTHOCUTCS K 00513aTEIbHOM YacTH 00pa30BaTeIbHOM MPOrPaMMBI.

4. Cemectp(bl) ocBOeHusI U GopMa(bl) MPOMEKYTOUHOM aTTECTAUMHU 1O JUCIUIIMHE

UYeTBepThlii cEMECTp, 3a4ET C OLIEHKOU
[Iars1ii cemectp, 3a4eT

[Iars1ii cemecTp, 3K3aMeH

[ITecToii cemectp, 3a4eT

[IlecToii cemecTp, IK3aMeEH

5. Bxoanble Tpeﬁona}ma AJIsi OCBOCHUSA TUCHHUIIVINHBI

JUis yCHEIIHOro OCBOEHHUS MAMCHUIUIMHBI TpeOYyloTCs pe3ysbTaThl OOY4YeHHs IO
CIIEIYIOIMM TUCIUIUIMHAM: HEOpraHMYecKas XUMUs, KBaHTOBAas XMMMsI, OpraHU4ecKasi XuMus,
CTpOEHHE BEIEeCTBA, aHAIUTUYECKAsh XUMHUsI, MaTeMaTU4YeCcKuil aHau3, Qu3uka, nHGopMaTuKa,
JTuHelHas anreOpa U aHaIUTUYeCKasi TeOMETpHs.

6. SI3bIK peaau3anun

Pycckuit

7. O0beM TUCHUIIIHHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 18 3.€., 648 yacoB, U3 KOTOPHIX:
-nmexuun: 144 yq.
-naboparopusie: 128 4.
-npakThueckue 3augatusi: 80 u.
B TOM YHCJIC TpakTUUecKas moaroroska: 208 4.
O6beM caMOCTOSTENILHON pabOThI CTYI€HTA ONPEEICH YUeOHBIM IJIAHOM.

8. Conep:xkanue TMCHUIIUHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Paznen 1. XuMnueckas TepMoiMHaAMUKA

Tema 1.1 OcHOBHBIE TOHATHS M ONPEIACICHUS XUMUYECKOM TEPMOJMHAMHUKHU.
MaxkpocKONU4YecKHe CHUCTEMBbl M TEPMOJUHAMHYECKUN METOJ HUX ONHCaHUA. TepMuuecKkoe
paBHOBECHE CUCTEMBI (HyJIeBOU 3aKOH TepMoauHamMuKn). [loctynar o paBHoBecuu. OOpatumele U
HeoOpaTUMbIe MPOIIECChl. YPaBHEHUs COCTOSTHUS (YpaBHEHUE COCTOSIHUS MeallbHOTO rasa, rasa
Ban-nep-Baanbca, Kamepnunra-Onnecca (BUpUaibHOE ypaBHEHHE COCTOsHMsS)). Teopema o
COOTBETCTBEHHBIX COCTOSIHUSIX (TIPUHIIUI COOTBETCTBEHHBIX COCTOSHUM).

Tema 1.2 [lepBblii 3aKOH TEPMOAMHAMUKH.

Buytpennsst sneprus. DHTanenus. [IpuMmeHeHne mepBoro 3akoHa TEPMOIUHAMHKH K
mpoleccam B AealbHbIX razax. TernaoeMKocTb. 3aBUCUMOCTh TEIIOEMKOCTH OT TeMIIepaTyphl.

Tema 1.3 [lonutpomnHeie Mpoueccsl.

VYpaBHEHHE TOJUTPOMHOrO Ipolecca OTHOCUTENbHO PV-nepemenHbix. CooTHOUIEHHE
MEXIy TePMOJAMHAMUYECKUMU IMapaMeTpaMu, pacyeT TeIJI0Thl, BHyTPEHHEH SHEepruu u paboThl B
MOJIUTPOITHOM TIpoliecce. YacTHbIe CIydau MOJUTPOMHBIX MPOIECCOB (MPOLIECCHI: U30XOPHBIH,
1300apHbIi, N30TEPMUUECKHM, a1nabaTHYeCKuil).

Tema 1.4 Tepmoxumust.

TemnnoBoit »ddekt mpouecca, 3akoH 'ecca u ero crnenctsus. [loHSATHE CcTaHAAPTHOTO
COCTOSIHMSI W CTaHJApTHOW TEIJIOTHl XUMHUYECKUX peakuui (Temiora CropaHus, TEIioTa



obpazoBanusi). YpaBaenue Kupxrodda. Tabmuipl CTaHIAPTHBIX TEPMOAMHAMHYSCKUAX BEIIMYHH
U UX HCII0JIb30BAHNE B TEPMOJANHAMUYECKUX pacyeTax.

Tema 1.5 Bropoii 3ak0oH TEpMOAMHAMUKH.

[TonsiTHe 3HTpONUU U ee cTaTUCTHYeCKui cMbIci. [{ukinueckue mpoueccsl (ks Kapao
(teopema Kapno), Penkuna, J{uzens, Otro). YpaBHEHHE BTOPOro Hayana TEPMOJMHAMUKU IS
00paTUMBIX U HEOOPAaTUMBIX TIporieccoB. OObEIMHEHHOE YPAaBHEHUE IIEPBOTO M BTOPOT'O 3aKOHOB
TEPMOJMHAMUKU. VI3MeHeHne SHTpONUM MHIUBUAYAIbHBIX BELIECTB B PA3IMYHBIX IIpolEeccax,
npu (a3oBBIX TPEBPALICHUAX M IMPH CMEIICHUH HJICATBHBIX ra3oB. AOCONIOTHAsh SHTPOIUS
BelecTBa. Pacuer aOCONIOTHONM SHTPONMM BEIIECTBAa IpU 3aJaHHON Temmeparype. Pacuer
M3MEHEHHUS SHTPOIMH B XUMUYECKUX PEAKIUAX MIPU 3a1aHHOM TeMIieparype.

Tema 1.6 @ynnamentanbHoe ypaBHeHue [ nooca.

TepmomuHaMuyeckne MOTEHIMAIBL. Xapakrepuctnyeckue ¢GyHKuud. COOTHOIIECHUS
MakcBesia U UX MCIOJIb30BaHKUE Ul BHIBOAA PA3IMUHBIX TEPMOAMHAMHUYECKHUX COOTHOIIEHHH.
VYpasuenue ['u66ca — ['enbmrosnbiia.

N3menenne snepruu I'm60ca u sHepruu I'enbmromnbia B pasHbix mponeccax. CpoiicTBa
TEPMOJMHAMHUYECKHUX MOTeHIMaNoB. Kputepuu camMonpou3BOJILHOTO U HE CaMONPOU3BOJIBHOTO
MPOTEKaHUs MIPOLIECCOB.

MeToapl  BBIYMCIIEHHS DSHTPOIMH, BHYTPEHHEH JHEpPruM, OSHTAJbIMH, DSHEPruu
I'enpmromsia u sHepruun [ 'nbdo6ca.

Tema 1.7 Xumudeckuii moreHnuan. CTaHmapTHBIA XUMHUYECKUH moTeHIman. CrocoObl
BBIYMCIICHUS! M3MEHEHUH XHMHUYECKOro MOTEHIMana. XUMUYECKHI MOTEeHLHal UIEaTbHOTO U
peaIbHOTO Ta30B.

Paszpnen 2. Cratuctrueckas TepMOJMHAMUKA

Tema 2.1 MakpoCKONUYECKUH W MHUKPOCKONMMYECKHM TMOIXOAbl TPU ONHCAHUU
TepMOAMHAMUYECKON cucteMbl. [- w Q- ¢a3oBble TPOCTPAHCTBA TPH  OMHCAHUHU
TEPMOJUHAMUYECKHUX CHCTEM, CTaTUCTUYECKHE aHcamOiau. TepMoauHaMuuecKkas BEpOATHOCTb U
€€ CBA3b C DHTPOIMUEH.

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

AJTOpPUTM BBIBOJA CYMMBI IO COCTOSIHUSIM JUIsl OTAEIbHBIX BUAOB JBMKEHUS. CBS3b
TepMOANHAMUYECKUX (QYHKIIMHA U TapaMeTPoB ¢ CyMMO# 1o coctosiHusaM. Pacuer T/l dyHkunii n
MapaMeTpoB uepe3 CyMMy 1o cocTostHusM. [Ipumeps! perienus 3aiad.

Tema 2.3 HepaBHoBecHas TepmoauHamuka. [lpeaMer u 3agaun  TEpMOAMHAMMKHU
HeoOpatumbix mporieccoB (THIT). Kputepun ycTOWYHMBOrO TEPMOIMHAMHYECKOTO PAaBHOBECHS.
VYcnoBusi HEPAaBHOBECHOTO COCTOSHUSA cUCTeMbl. OCHOBHbIE MOHATUS W onpeneneHus THIL
[Toroku u cumnbl. OCHOBHBIE MOJOKEeHUs Teopun Onzarepa u [Ipuroxuna.

Paznen 3. XumMuueckoe paBHOBECHE

Tema 3.1 Xumuueckoe paBHOBecHe (IIPU3HAKHU, YCIOBHUS, T-II BBIBOJ 3aKOHA JCWUCTBUS
Macc). TepMoaMHaAMHUYECKOE paBHOBECHE TPU  NPOTEKAHMM  XHUMHUYCCKOM  PEaKIIUH.
®opMyIMpOBKa 3aKOHA JIEHCTBUSI Macc.

Tema 3.2 Buabl KOHCTaHT PaBHOBECHS.

Cas3b Ko, K¢, Kp, Kx Mexay coboii. BeiBo ypaBHEHHS] M30TE€pPMbl XUMHUYECKON PEAKIIHH.
HamnpaBieHHOCTh XMMUYECKOM peaKIuu; OLICHKA [0 YPAaBHEHHUIO U30TEPMBI.

VYpaBHeHHe HopMmalbHOrO cpojactBa. KomOuHupoBaHue ypaBHeHH. HaxoxaeHnue
KOHCTaHTHl paBHOBecHsA. BBIBOA ypaBHEHHs H300apbl U HW30XOPbl XMMHUYECKOM peakIHu.
[IpeobpazoBanue n300apsl.

Tewma 3.3 Briusaue temneparypbl Ha OJIOKEHUE PABHOBECHS.

Ananmu3 u3o0apel. HaxoxxaeHue TemnoBoro 3(dexta mpH pa3HBIX TemIepaTypax IO
sHaueHusM Kp unmu Ke. Bun 3aBucumoctu InKp ot 00patHO# TemMneparypsbl 171 9K30TepPMUIECKON
U SHIOTEPMUYECKON PEaKUH.

Tema 3.4 ITpunuun Jle-Ilatense.



CMmenienue paBHoBecHs. BiusiHMe AaBiieHUs Ha KOHCTAHTY paBHOBecHs. I'ereporeHHoe
XMMHYECKOE paBHOBecHE. XMMUYECKOE paBHOBecUE U TeII0BOM 3akoH HepHcra. CnencrBus us
3akona HepHcra. M3menenue teruioemMkoctTd U sHTponuu npu OK. 3HaueHHe NOCTOSIHHOM
MHTETPUPOBAHUS TPU MHTETPUPOBAHUM YPAaBHEHHS M300aphl Il KPUCTAIIMUYECKUX BEUIECTB U
peakiuii, IpOTEKAIOIINX B Ta30BOH (ase.

Tema 3.5 Pacuer u3MeHeHuss M300apHOrO MOTEHIMAJa M KOHCTAHT PABHOBECHS I10
CTaHJIaPTHBIM 3HAYEHUSIM TEPMOJUHAMUYECKUX BEIUYUH.

Pacuer u3MeHeHMS TEIUIOEMKOCTH IO MNpUOMMKEHHIO Yiuxa. Pacuer u3MeHeHus
M300apHOTO TMOTEHIMalla ¥ KOHCTAaHT paBHOBecHs mo Metony TemkuHa-llIBaprmana. Pacuer
KOHCTaHT paBHOBECHS C MMOMOIIBI0 (DyHKIMIA IpUBeACHHOW SHeprun I nb0ca.

Pa3nen 4. daszoBble paBHOBECHUS

Tema 4.1 'eTreporeHHbIe CUCTEMBI.

[lonsTne (as3pl, KOMIIOHEHTA, COCTABISIOLIEE BELIECTBO CUCTEMBI, CTEIIEHU CBOOOJIBI.
['eTeporeHHbpie XUMHUUYECKHE PABHOBECHS M OCOOCHHOCTH WX TEPMOJUHAMUYECKOT'O OMUCAHUS.
[IpaBuno ¢a3 ['nb6ca.

®dazoBble Tepexoasl 1-ro poma. M3meHeHHe TEPMOJAMHAMHYECKUX XapPaKTEPUCTUK
(XMMUYECKUN TOTEHI[MAT, SHTPOIHS, TEIUIOEMKOCTh) TpH (ha30BBIX Tepexodax 1-ro poja.
Vpasuenue Knamneiipona-Knay3myca u mpuMeHeHHE €ro K pa3iudHbIM (Pa3oBbIM mepexonam |
pona.

®dazoBple mepexonbl 2 pona. V3MeHeHHe TEPMOIMHAMUYECKHX XapaKTEPUCTHUK
(XMMUYECKUH TOTEHIIMAT, SHTPOMHS, TEIUIOEMKOCTh) MpH (Pa30BBIX Mepexojgax 2-ro poja.
JlnarpaMMBbl COCTOSIHUSI OJTHOKOMITOHEHTHBIX cucTeM. [lnarpaMma cOCTOSTHUS BOIBI.

DHaHTHOTpONHBIE (ha3oBbIe Tepexoabl. Juarpamma cocTosiHUSI cepbl. MOHOTpPOTHBIE
(dazoBeie mepexoapl Jumarpamma coctosiHust ochopa U M3MEHEHHE XUMHUYECKOTO TMOTEHIIMAIA
npu (a30BBIX TIEPEXOAX.

Tema 4.2 JIByXKOMIIOHEHTHBIE CUCTEMBI.

OObemHasi quarpaMma COCTOSIHHSI 2-X KOMIIOHEHTHOM CHUCTEMBI C TTPOCTOM ABTEKTHKOM.
[TpaBusio peruara (oTpe3koB). TepMudecKkuid aHaIM3. DKCIIEPUMEHTAIBHBIE METOIbI TTIOCTPOCHUS
nuarpamm coctosinusi. Kpusble oxnaxaeHus. BUHapHbIe CCTEMBI ¢ XUMHUYECKUM COEAMHEHUEM,
TJIABSAIIUMCS] KOHTPYIHTHO (0€3 pa3ioKeHus).

Jluarpamma CcOCTOSIHUSL 2X KOMIIOHEHTHBIX CHUCTEM C XHUMHUYECKUM COEIUHEHHEM,
IUIaBSIIUMCS, UTHKOHPYHTHO (C pasznoxeHuem). TBepablie pacTBopbl. CuUCTeMbl oOpasyromiue
TBEpAbIE PACTBOPHl C HEOTPAHMYEHHOH B3aMMHOM PacTBOPUMOCTHIO. J[BYXKOMIIOHEHTHBIE
CUCTeMbl O0pa3ylollue TBEPJAbIE PAcTBOPHl C OrPAHUYEHHOW B3aMMHOM PACTBOPUMOCTBHIO B
TBEPIOM COCTOSHUU.

Tema 4.3 TpeXKOMIIOHEHTHBIE CUCTEMBI.

O6beMHas 3-X KOMIIOHEHTHasl AuarpaMmma coctosHus. Tpeyroiapauk ['n66ca-Pozeboma.
Omnpenenenre cOCTaBOB B TPEXKOMITOHEHTHO crucTEMeE.

Paznen 5. TepmoaunamMrika pacTBOpOB

Tema 5.1 OcHoBHble TOHATHS. Tunbl pacTBOpoB. CrOCOOB! BBIPAXKEHUS KOHIIEHTPALIUU.
Me:xmoneKyJIspHble B3aUMOJECHCTBUS B pacTBopax. [lonsTHe cobBaranyu.

Tema 5.2 [TapunaibHO-MOJISIpHAS] BEJIUYMHA.

I1I-M o6bem. II-M BenuuuHBI Ui APYTHX TEPMOAMHAMHUUYECKUX (DYyHKIMHA. YpaBHEHHE
I'n66ca — J{rorema. MeTo/ibl onpeneneHus NapuuagIbHO-MOJSPHOM BEIMUUHBI (aHATUTHYECKU,
MPAKTUYECKU (MIIH METOJI OTPE3KOB), TpadUUECKHIA. ).

Tema 5.3 TepMoanHamMHUeCKOe ycI0BHE 00pa30BaHUs PACTBOPOB.

Tepmonunamuka cMmemenus. OHepruss [mb6ca M SHTpomus CMeIIeHUs. TemIoThl
pacTBopeHus. PaBHOBecHe XUAKOCTp — Map MO MACAIbHOIO pacTBopa. 3akoH Payus.
ITonoxxurenpHble U OTPULIATENIbHBIE OTKIOHEHMS OT 3akoHa Payis. IIpuyuHBI OTKIIOHEHUS OT
3akoHa Payurs.



Tema 5.4 KomuuraTuBHbIE CBOMCTBA.

Temmeparypa KWUIEHMS M 3aMEp3aHHsl MJEAIbHOTO pPacTBopa. TepMOauHAMUYECKHE
IIPUYMHBI U3MEHEHUs TEMIIEpAaTyp KUIIEHUS U 3aMep3aHus pacTBOpoB. OCMOTHYECKOE /aBIIEHUE
HJICAIBHOIO pacTBopa. TepMoauHaMUKa OCMOTHYECKOIO JTABIICHHUS.

Tewma 5.5 PaBHOBECHE )KMIKOCTB — 11ap.

PaBHOBecue KMIOKOCTP — Iap B JABYXKOMIIOHEHTHBIX CHUCTEMax C HEOI'PAaHHYEHHOMN
PacTBOPUMOCTBIO JKHJKOCTEH IpYyr B Apyre. PaBHOBECHBIE COCTaBBI Iapa U JKUAKOCTH. BBIBOX
YpaBHEHMSI IMHUU 11apa U KUAKOCTU. A3€0TPOIIBI.

PaBHOBecue XKuakuii pacTBOp — Iap A OIPAaHUYEHHO M HEOIPAHMYEHHO PACTBOPHMBIX
JpYT B JPYTe )KUJIKOCTEH.

Tema 5.6 ®U3UKO — XUMHUUECKHE OCHOBBI IIEPETOHKU PACTBOPA.

3akonbl KonoBanoBa. Ileperonka pacTBOPOB € HEOIPAaHUYEHHOH pPACTBOPUMOCTBIO
xuakocred. Cxema TapenpyaTod peKTHU(PHUKAIIMOHHON KOJOHHBI. lleperoHka pacTBOpoB ¢
OTPAaHMYEHHOM B3aUMHOM pPAacCTBOPMMOCTBIO JKMAKOCTEM W B3aUMHO HEPACTBOPUMBIMHU
KHUJKOCTSIMHU KUJIKOCTeH. Pacxomubiit koadduineHT mapa.

Tema 5.7 PaBHOBecue <GKUIKOCTb — JKHUJIKOCTB» TPEXKOMIIOHEHTHOH CHCTEMe. 3-X
KOMITOHEHTHAsl cUcTeMa. DKCTPAKIIHSL.

Paznen 6. ®opmasibHasi KUHETHKA.

Tema 6.1 OCHOBHBIE TOHATHS XUMHUYECKOW KHHETHKH. KuHETHYeckoe ypaBHEHHE.
MexaHu3M peakiuu, OJIIEMEHTApHAs pPEeaKIus, MOJICKYJIIPHOCTh JJIEMEHTAPHBIX CTaJIUM.
CKOpOCTh MPOCTBIX XMMHYECKUX PEaKIMid, KWHETHYECKHe KpuBble. KMHETHUYECKOE ypaBHEHHUE.
['maBHBINA TOCTYNAT XUMUYECKOM KMHETUKU: KOHCTAHTa CKOPOCTH, MOPAIOK peakiuu. CKOpoCTh
CIIOKHOM XHMMHMYECKOW pPEAKUWU: NPUHIUI JMMUTHPYIOLIEH CTAJWW, MOHATHE KaKyLIeHcs
(3KCTIEpUMEHTAIbHOM ) KOHCTAHTBI CKOPOCTH peakuuu. [Ipsmast u oOpaTHas 3ajaul XUMHUYECKON
KUHETUKH.

Tema 6.2 KuneTrka XMMUUYECKUX PEAKIIMN B CTATHUECKUX YCIOBUSX.

Peaknum 1-ro mopsiaka, HMHTErpalbHOE YpPAaBHEHHE KOHCTAHTBI CKOPOCTH, HEPUOL
nostynpeBparienus. Peakiuu 2-ro nopsiaka: ogHOCyOcTpaTHas peakiusi, 0ucyocTpaTHas peakuus
(pu paBeHCTBE U pa3IMuUy HauyalbHBIX KOHLEHTpaluil peareHToB). Peakuuu Hy1eBoro u n-HOro
MOPSIIKOB.

Tema 6.3 Metozbl onpeiesieHus OpsiAKa XUMHUYECKON peakiivu.

HuTterpanbubiii 1 muddepeHnnanIbHbpId METOIbI. METOIbI HHTETpaTbHbIC (AHATUTUYECKHUMA
u rpadudeckuid moabop, mo mepuody mnomypacnana). JduddepenumanbHpie  MeTOABI
(rpaduueckwnii). MeTon HayalbHBIX CKOpOCTed peakmuii. Meron wu3onupoBanus OcTBaibaa
(ompenerneHye YaCTHBIX MOPSJIKOB PEAKIIHil).

Tema 6.4 KuneTuka CiI0KHBIX XUMUUYECKUX PEAKIIUH.

OcHOBHbBIEC TPU3HAKH CIOXKHBIX peakuuid. KuHetnka oOpaTHUMBIX peakuuid Ha MpUMeEpe
peakuun 1-ro mopsaka. Kunernka mnapamwiensHbeiX peakuuil. KuHeTuka mocienoBaTenbHbIX
peakuuil: BIMSHUE COOTHOIIEHUS KOHCTAHT CKOPOCTU IIOCIENOBATENbHBIX CTAaAUN Ha XOJ
KMHETUYECKUX KPUBBIX. MeTO/] KBa3UCTAlIMOHAPHOTO MpubamxkeHus bonenmreiina.

Tema 6.5 Kunetuka peakiyii B OTKPBITBIX CUCTEMAX.

PeakTop uneanbHOro cMElIEHUs, peakTOp UACAIbHOIO BBITECHEHHS HA IPUMEPE PEaKInil
1 u 2 mopsKoB.

Paznen 7. Teopun XUMUYECKON KUHETHUKHU.

Tema 7.1 BinssHue TemnepaTypsl Ha CKOPOCTb XUMHUYECKUX PEAKIUI

IIpaBuno Bant-T'odpda. OcHoBHBIE mNONOKEHUS Teopun AppeHuyca. YpaBHEHHE
Appennyca, ero Gopmbl. CBsI3b MeX/1y SHEpruel akTUBALUU M TEIIOBBIM 3(h(HEeKTOM peakluu.
[loHATHe MCTUHHOM M Kaxylleics (ompITHOM) 3Hepruu axktuBauuu. CrocoObl omnpeneseHus
OINBITHOM DHEPTUU aKTUBALUU U €€ CBA3b C DQHEPIUsMU aKTUBALUU HIEMEHTAPHBIX IIPOLIECCOB.

Tema 7.2 Teopus coymapenuii (TC).



OcnoBubie nonoxenus. [lonstre cpequero oobema chepsbl U Urcia CTOJIKHOBEHUNA. YYeT
CHJI IPUTSDKEHUS M OTTAIKUBAHUA (MOHATHE (P (PEKTUBHOTO TMaMeTpa CTOJIKHOBEHUH ). [IpuanHbl
OTKJIOHEHHMSI TEOPETHMYECKUX 3HAUEHUH KOHCTAaHTBbl CKOPOCTHM OT AKCHEPUMEHTAJIbHBIX
(crepuueckwii hakrop). Pacnpenenenne Mansuna-Xsto3a. Henocratku TC.

Tema 7.3 Teopust aktuBupoBanHoro komiuiekca (TAK).

Hcnonp3oBanue aanabaTMuecKoro NpUONMIKEHUs Ul ONMCAHMSI XUMHYECKOH peakluu
YacTHUIl: IOBEPXHOCTh MOTEHIIMAILHOW 3HEPrUy, MyTh PEAKIINH, SHEPTUs aKTUBALMU. Y paBHEHUE
Jlonnona. Ilomysmnupuueckas ¢opmyna Mopca. IloHsTHe KOOpIMHATHI peakiyU. 3agayd,
pelaeMble Mpu IOCTPOESHUH OBEPXHOCTH NOTEHIMAIBLHON SHEPTUH.

Teopus akruBupoanHoro komiiekca (TAK): BeiBog ocHoBHOro ypaBHeHUsl. OCHOBHbIE
IOJIOXKEHHUSL: TTOHATHE aquabaTHOro 3JeMEHTapHOro akta. CKOpoCcTh Iepexo/ia akTUBUPOBAHHOTO
KOMIUIEKCa Yyepe3 NOTEeHUUaNIbHbIN Oapbep. YpaBHeHue Diipunra. IloHsarue TpaHCMHCCHOHHOTO
KO3 puLeHTa.

Tepmoannamuueckuit acnekt TAK. CBs3b MeX /1y KOHCTAaHTON paBHOBECHS U N3MEHEHHUEM
sHepruu ['mb0ca. BrIpakeHne KOHCTAHTBI CKOPOCTH PpEaKIUU 4Yepe3 TEepMOJAWHAMUYECKHE
¢bysxuu. OU3nYecKuil CMBICT CTEPUUYECKOTO0 MHOKUTEISL.

Tema 7.4 Pacuer cremneneit cBoOOIbI ISl MHOTOATOMHON 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 KMHETHYeCcKoro ypaBHeHusl. BiusHue 106aBok (MHEPTHOTO raza WiH MpPOJIyKTOB)
Ha CKOPOCTh MOHOMOJEKYJSIpHOW peakuuu. MoHomounekymsipable peakuuu B TAK (anamus
ypaBHeHHsI Oipunra). Monomonekynspuble peakuuun B TC. IlpuumHbl HaGm0IaEMBIX
orkioHeHuil. Teopuss XunmensByna. IloHstue »¢p¢GEeKTUBHOrO UHcIa HE3aBUCHUMBIX
OCLIMJIATOPOB.

Tema 7.6 TpuMoneKyIsIpHbIEC PEAKIINH.

BnusiHue Temmiepatypsl Ha CKOPOCTh TPUMOJEKYJSIpHbIX peakuuii. Cxema Tpaytia.
[ToTennuanpHbIi 0apbep TPUMOJCKYJSIPHONW peakmuu. TpUMOIEKYIsIpHbIC PEAKIIUU C TO3UIUN
TAK u TC. CpaBaenue TAK u TC. AHanu3 10CTOMHCTB U HETOCTATKOB.

Tema 7.7 Kunetuka peakiui B pacTBOpax.

OTnuumst MEeXAy COCTOSTHUEM pearceHToB B Tra3oBoil (asze um B pactBope. «KieTouHsrit
sbdext». BnusHue mpupoabl pacTBOpUTENS HAa CKOPOCTh XMMHYECKON peakIMud B pacTBOpeE:
COJIbBATalMsl PEareHTOB U aKTUBUPOBAHHOTO KOMIUIEKca. Y paBHeHue bpeHncrena-beeppyma.

KuneTnka MOHHBIX peakuuii B pacTBOpAax: BIMSHHUE TUAIEKTPUYECKOM MPOHULAEMOCTH
pactBopuTens. CKOPOCTh PEAKUUU MEXAY 3apsSKEHHBIMU YaCTULIAMHU B PACTBOPE: NMEPBUYHBIN
cosieBoi A exT.

Kunernka peakuuii B pacTBopax: OUMOJEKYJSpHbIE pEaKLUHUH, JHUMUTHPYEMbIE
muddysueit, ypaBHeHue CmonyxoBckoro. KuHeTHka peakinuii B pacTBOpax, 4YacTUYHO
JTUMUTUPYEMBIX TUPPy3Heii.

Tema 7.8 KuHeTHKa reTepOreHHbIX peakiiui.

JlumuTHpytomas craaus — aacopOius peareHToB, ypaBHeHue JIanrmiopa-XuHienbByia-
[IIBaGa. BnusHue mnpoyHOCTH afcopOLMU peareHTa/MpoayKTa Ha KHHETUKY T'€TepOTrEeHHBIX
peaKkiuu.

Jlumutupytomas cragus — nupdysud. 1-ii 3akon Ouka. YpasHenne CTokca-DWHINTEIHA.
Bnustaue TemnepaTtypsl Ha ckopocTh 1uddy3un. O6macTi NpOTEKaHUs FeTEPOreHHbIX PEaKIMM:
KHHEeTHuYecKasi, BHyTpuauddy3nonnas, BHeHeUPPy3MOHHAS.

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 peakyi. KMHEeTHKa HenHbIX peaKkIni.

Tema 7.10 ®oTOXMMUYECKUE PEAKIIUH.



3akonbl  (Qoroxumuu. KBaHTOBBIA  BbIxoA. KBaHTOBBIA  BBIXOA  MEPBUYHON
doroxummueckoir peakuuu. Dotoxumuyeckue u Goroduznueckue mnpouecchl. Kunermueckas
cxema lrepna-donpmepa.

Pa3nen 8. Dnexrpuueckas npoBOAUMOCTb PAaCTBOPOB 3JIEKTPOIUTOB.

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

[IpuurHBI yCTONYHMBOCTH HOHOB B PACTBOPAX IEKTPOJIUTOB. DHEPrUU KPUCTAILIIMUECKON
pelleTKM M COJbBaTalMM HMOHOB. Teopus sneKkTpoiauTudeckod jauccouuanuu (/).
DKCcnepuMeHTaIbHbIE (PAKThI, CIIOCOOCTBOBABIINE IMOSBICHUIO T€OPUU. OCHOBHBIC TOJIOKEHUS
Teopun AppeHuyca (CTENEHb JAUCCOLMALIMM, KOHCTaHTa JAUCCOLMALMM, W30TOHHYECKUN
koopduument (i)). Hemocratkm wmaccmueckoit teopum D1, Ilpunoxenus teopun DI/,
Tepmoxumuieckoe paBHoBecue, Kw, pH u ap.). [IpuunHbl 351€KTPOIUTUYECKON NHUCCOLMALINU:
MOHO(OPHI U MIOHOTEHBI, paclpeieIeHIe HOHOB B pacCTBOPE.

Tema 8.2 AktuBHOCTh. CpeTHUI MOHHBIN KOA((UIIUEHT aKTUBHOCTH.

CunbHple U cnalOble »nekTponauThl. [IpaBmwiio uoHHOM cunbl Jlbtonca u Penpana.
Pacnipenenennie HOHOB B pacTBOpe Mo AppeHuycy u ['xorry.

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

Mopens pactBopa ((uszmueckass CYIIHOCTh TEOPHH, WOHHAs atmocdepa). OCHOBHBIE
nosioxkeHust Teopun Jlebas-I'tokkens. Teopetnueckuil pacuer xodp@UIMEeHTa aKTUBHOCTH Ha
ocHoBanuu teopuu Jlebas-I'rokkens. [IpenmyrectBa mpenenpHoro 3akoHa Jlebas. [Tpuamab
OTrpaHMYEHHOW MPUMEHUMOCTH NpeAeabHOro 3akoHa Jlebas. YMepeHHO-KOHIIEHTPUPOBAHHBIE U
koHUeHTpupoBaHHble pacTBopbl (II m III mpubmmxenus teopum J[lebas-I'tokkens). Monnas
accoluanus B pacTBOpax AJEKTPOJIUTOB.

Tema 8.4 HepaBHOBECHBIE SBJICHUS B pACTBOPAaX JIEKTPOJIUTOB.

DNEeKTPONPOBOAHOCTE IEKTPOIUTOB. Y IeibHAsI U SKBUBAJIEHTHAS! JIEKTPOIPOBOIHOCTb.
BnusiHue KOHUEHTpalMM Ha 3JIEKTponpoBOgHOCTh. Dopmyna Komppayma. CBA3b 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. AnomanbHas noasuxHocte H+ u OH-: Teopust bepnana u ®@aynepa. nexkrpuyeckas
MIPOBOJMMOCThH HEBOJIHBIX PACTBOPOB.

Tema 8.5 Yucia nepeHoca.

Cxema I'mtropda. Metoasl ompeaeneHus 4ducen mnepeHoca: meton ['mrropda, mMeron
JBUKYIIEHCS TPaHUILIbL.

Paznien 9. DnekTpoaBIKYIIIHE CUITBI

Tema 9.1 PaBHOBecHbIe cBOMCTBa MeK(a3HBIX 3apsKEHHBIX TPaHHULL.

Bo3HukHOBeHHE CcKkadyka NOTEHIMAajIa Ha rpaHulle paszena ¢a3. [IBOHHON 3MeKTpHUECKHit
cioit. I[Torennman HyneBoro 3apsiaa. AncopOuus kak npuurHa oopazoanus J19C.

Tema 9.2 CrpoeHue rpaHuipl pasaena «JIEKTPOA-PACTBOP»: MOAEIb l'eapmronsua,
crpoenue J[OC B OTCYyTCTBUM M MNPUCYTCTBUM crenuduueckor ancopoumu. [IpuunHb
BO3HUKHOBEHUS JBOMHOI'O 3JIEKTpUUYEeCKOro cios. l'anpBaHmdeckuil snemeHt. OOpaTtumble U
HeoOpaTHMBbIe raJIbBAaHUYECKUE JJIEMEHTHI. l'anbBanu- u BOJIBTA-IIOTEHLIAAJIBL.
Onekrpoasmxkymas cuina: [ u Il 3akonst Bonbsta. Metoauka onpenenenus 2/(C.

Tema 9.3 VYpaBHenue HepHcra. Tumbel 27€KTpoAOB M TajIbBAHMYECKUX LIETIEH.
Juddysnonnsiii norennuan. Pacuer nuddysnonnoro norennuana. Llenu ¢ nepeHocom u 6e3
nepeHoca. TepmoanHaMuKa IEKTPOXUMUYECKOTO DJIEMEHTA.

Tema 9.4 Kunernka 37€KTpOXUMHYECKUX ITPOLIECCOB.

JlumuTHpYyIOIIME  CTaJIMUd B DJIEKTPOXMMHUYECKUX  peakuusx. Tok  oOMeHa.
KonuenTtpannonnass  nomsipuszanysa.  ODJIEKTpOXUMHUYecKas — nossipuzauus.  HampsbkeHue
pasnoxenus. llepenanpsokenue. [lepenanpsokenue Ho.



Paznen 10. Karanus.

Tema 10.1 Knaccudukanus Katanu3aTopoB U KaTATUTHYECKUX MPOIECCOB.

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.

Knaccudukanus samoB  mno  Mbpdkcremy. Teopuss  oTpaBieHHs — KaTaau3aTOpOB.
[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 MPOBOIUTCS B YCTHOM (hopMe 110 OrietaM. DK3aMeHaIIMOHHBIH
ouneT cocTout U3 IByX yacteil. [IpogomkurensHOCTh 3K3aMeHa 1,5 daca.

DK3aMeH B IIIECTOM CEMECTpe TMPOBOAWTCS B YCTHOW QopmMe 1Mo Oueram.
DK3aMeHAIMOHHBIN OUJIeT COCTOUT U3 ABYX uacteil. [IpomomkuTtensHOCTh 9k3amena 1,5 yaca.

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 1O OUCHUIUIMHE B JJICKTPOHHOM YHUBCPCHUTCTC
«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 nmpakTH4ecKux 3aHATUHN MO JUCLUILIMHE.

r) Meroauueckue yka3zaHus IO IIPOBEAECHUIO J1a00paTOPHBIX paloT.

1) MeTtonuyeckue yka3aHusi 10 OpraHu3alii CaMOCTOSITEIbHON pabOThI CTY/I€HTOB.

12. Ilepeyens y4eOHOIi TuTEPaTYpPHI U pecypcoB ceTtu UHTepHeT

a) OCHOBHas JIUTEepaTypa:

— 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
XMMHUYECKONH KHHETHKe, Karanu3y, marepuanoBeieHuio u Owonmormu / 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. Cratuctuueckas TepMoauHaMuka B (usndeckoit xumuu / B. ]I
SAronosckuii — M. : burowm. JIaGoparopust 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. :
Beicmrag mikoita, 1991. — 319 c.

— Maraes O. B., Munakosa T. C., Lpipo JI. B. OCHOBbI XMMHUYECKO TEPMOJIUHAMUKH :
yuebHoe mocobue / O. B. Maraes [u ap.]. — U3aarensckuii Jlom TOMCKOro rocyaapcTBEHHOTO
yHuBepcurera, 2017. — 207 c.

— Bomgukuna 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. 1O., Bogsgakuna O. B. [Ipakruueckune paboThl 1Mo GU3HYECKON XUMUU:
AIIEKTPOABIDKYIIUE CHIIBI : yueOHoe mocodue / O. 0. Bogopesosa [u ap.]. — Usmarensckuit JJom
Tomckoro rocynapctBeHHOro yHuBepeurera, 2017. — 134 c.

— Munakoa T. C., Maraes O. B., Lpipo JI. B. COopHuk npumepoB u 3ajgau IO
¢busnueckoit xumuu. Xumudeckas tepmoaunamuka / T. C. MunakoBa [u ap.]. — U3narensckuit
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. IlpakTrueckue paboTsl o Gpu3nyeckoit U KOJUIOMIHON
XUMHUHU JUIsL CTYJICHTOB OMoJIorHuecKkux creunanbHocteit By3oB / C.S. AnekcanapoBa [u 1p.]. —
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
rocyapCcTBEHHOro 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
xumuu. Tepmoxumuueckue usmepenus / O. B. Maraes [u ap.], — U3a-Bo MBan ®@enopos, 2015. —
73 c.

— IlomoBa A. A., IloroBa T.b. ®uznueckas xumus / 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 3Hanmii, 2021. - 410 c.. URL: https://e.lanbook.com/book/166768.

— OcHoBbl pu3nueckoi xumun. Teopus. B 2 1 : yue6noe nocobue / 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

— Heipo JI. B. ®usndeckas XUMHUS: XUMUYSCKOE PAaBHOBECHE : YUeOHO-METOIHUYECKOEC
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 xumuga. M. : H/|
PUOP, 2012. - 251 c.

— Ilungesa JI. II. Ilpaktumueckue paOoThl Mo (usmueckor XumMuu (DIEeKTpUUecKast
poBOAUMOCTS) : yuebHnoe nocobue / JI. II. Illunsesa, B. H. benoycosa, H. H. Cynaxosa, O. B.
Bopasakuna — Tomck : M3narenscTtBo ToMcKkoro rocyaapcTBenHoro yausepcurera, 2011, — 83 c.

— Koran B. A. ®wmsuueckas xumusi / B. A. Koran, B. B. JlykoB — M3gartenbcTBO
PocroBckoro ynusepcurera, 2011. — 254 c.

— [IpakTukym no ¢puzndeckoit xumuu Gu3nyeCKue METOIbI HcceoBaHus. Y4el. mocodue
JUTSE CTY. yupexaeHuit Beicil. npod. O6pazoBanwus o 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
«XuMuYecKkass KHHETHKa» 1Mo Kypcy «®Duzmdeckas XuMmusa»): ydeOHoe mocoome / Tomck:
N3narensctBo ToMckoro rocynapctsennoro yausepcutera, 2010. — 58 c.

— Ilpuroxxun WM. CoBpemeHHas TepMoauHaMuKa. OT TEMJIOBBIX JBHUTATENEC 10
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 yausepcurera, 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. ®dusuko-xumuyeckre ocHOBHI ekrpoxumun / 0. 5. JIykomckwuii,
10. JI. F'amOypr — U3natensckuii Jlom «MaTEemnexk™, 2013, — 448 c.

— MHoroBapuaHnTHble 3aa4u 1o puznyeckoi xumuu: yuebnoe nocodue / A. B. Konbkona.
— UznatensctBO CeBepcKOro rocyAapcTBEHHOr0 TeXHOMornyeckoro nuetutyra, 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 eHTp «AKageMus»,
2003. - 320 c.

— unsesa JI. 1., benoycosa B. H., Cynakosa H. H. ®a3zoBoe paBHOBecue: yueOHOE
nocobue / U3narensctBo Tomckoro rocynapctBenHoro 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 ¢usndeckoit xumun Jx3ameH, 2002.

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


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

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

— Kpecro I'. A. TepmonuHamuKka 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.

— CmupnaoBa H. A. MeTosbl cTaTHCTUYECKO TEPMOANHAMUKH B (pU3MUECcKoi XuMuu / 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) JINIICH3NOHHOE U CBOOOIHO PACIIPOCTPAHIEMOE MMPOTPAMMHOE 00€CTIeUeHUE:

— 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, TCKYLICTO KOHTPOJIA U HpOMC)KyTO‘-IHOfI 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  TPOBENEHMS 3aHATUN  JIEKHMOHHOIO W CEMHHApCKOro THIA
WHJUBHUAYAIbHBIX M TPYIIOBBIX KOHCYJIbTAllMM, TEKYIIEr0 KOHTPOJIS W IPOMEKYTOUYHOU
aTTecTalluu B CMEIIEHHOM (popmare («AKTpy»).

15. Undopmauus o paspadoTunkax

Bonsakuna Osbra BramumupoBHa, 1-p XUM. Hayk, mpodeccop, kadeapa Gu3ndeckoi u
KOJUIOMAHOM XuMHH HalmoHambHOTO HCCIEeN0BAaTENbCKOrO0 TOMCKOTO TOCYyAapCTBEHHOTO
YHHBEPCHUTETA, 3aB. Kaeapoii.

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

CapenveBa AnHa CepreeBHa, KaHJA. XUM. HaykK, Kadeapa (pusnueckod M KOJIJIOUHOM
XuMHUKA HanmoHampHOTO HCCIe0BaTeNbCKOrO0 TOMCKOTO TOCYAapCTBEHHOTO YHHUBEPCHUTETA,
JIOLIEHT.



