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Mporpamma omcuunnmHel "®usmyeckas xumnga"; 04.03.01 Xumus; BeLywmii Hay4HbIA COTPYOHUK, A.H. (npodeccop) ConomoHos B.H.

MporpamMmy ovcumnnuHbl paspabotan(a)(v1) Beoylwmii Hay4YHbIA COTPYAHUK, O.H. (Npogoeccop)
ConomoHoB B.H. Otoen puaundeckon xummm Xummudecknii MHCTUTYyT M. A.M. Bytneposa ,
Boris.Solomonov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenamn ocBoeHMs ancumninHbl "@usnydeckas xXmMms" SBnsoTCA packpbiTUe CMbICIa OCHOBHbIX
3aKOHOB (PM3MYECKO XUMUW, yMEHWE BUOETb 06NacT NPUMEHEHMNS 9TUX 3aKOHOB, YETKOE
MNOHMMaHWE X NPUHLNNNANbHbIX BOSMOXHOCTEN NPU peweHnn KOHKPETHbIX 3aaay. OCHOBHbIE
pasgnenbl PU3NYEeCKon XMMnK - XMMmnyeckas n ctatuctmyeckas TepMoavHammka, Xxmmmyeckas
KUHeTuKa, Katanna, anekTpoxmmms.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.6.13 ducumnnunHbl (Mogynn)" OCHOBHOW
obpasosaTtenbHol nporpammbl 04.03.01 Xmumuns n oTHocUTCS K 6a30BOI (06WenpodeccnoHanbHo)
yactn. OcBaumBaetcs Ha 3 Kypce, 5, 6 ceMecTpbl.

dusnyeckas xmmmsa oTHocUTCS K 6a3oBoMy 610Ky AUCLMMNIMH y4ebHoro nnaHa. duamyeckas xmmms
npenctasnsieT coboit TeopeTnieckunii yHOaMeHT COBPEMEHHOM XuMmmn. CTyAeHTbl, IpucTynatowme K
OCBOEHMIO kKypca 'Pusnyeckas Xxmumus' 0OMXHbI BNageTb 3HAHWSAMM MO CReaywmMm QUCUMninHam:
mMaremaTuka, ousnka, HeopraHmyeckas XumMns, aHanuTn4eckas XMMms N opraHnyeckas xmmus. Tak
Kak 'dnanyeckas xmuMmns' SBnseTcs BaXXHEWIen COCTaBHOM YacTbio €CTECTBO3HAHUSA, TO
PU3NKO-XMMNYECKNE TEOPUU XUMNUYECKUX MNPOLLECCOB UCMONb3YIOT O/ PELleHNsa CaMoro WNpPoKoro
Kpyra COBPEMEHHbIX Hay4HbIX 1 TEXHUYECKMX Npobnem.

3HaHus, NoNyYeHHbIe CTYAEHTaMN B paMKax OCBOEHUS AUCUMNNNHBI 'Puraunyeckas Xumms', MoryT
6bITb UCNONBb30BaHbI MPU N3YHEHWUW CNEOYIOWMNX KYPCOB: 'ONEMEHTbI CTaTUCTNYECKOMN
TepMoanHamumku', 'CoBpeMeHHble NpobneMbl TEPMOLMHAMUKN pacTBOPOB', 'CoBpeEMEHHbIE NPobnembl
6rotepmonmHamuki', 'CoBpeMeHHble MPO6EMbl OPraHNYEeCcKoro anekTpocnHTe3a', 'TeTeporeHHbI
kaTanua', 'CoBpeMeHHble Npobnembl katannsa', '@U3xmMnsi HaHoMaTepranos', a TakxXe npu
BbIMO/IHEHUW KYPCOBbIX M AUMIOMHbIX paboT.

3. KomneteHuuu obyyatrolerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka

LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL N
OK-6 crnocobHoCTbo paboTaTtb B KOMNEKTMBE, TONEPAHTHO
(0blWeKynbTypHbIe BOCMPUHUMATb CouManbHble, 3THUYECKNE, KOHGDECCUOHANbHbIE
KOMMNeTeHU M) N KyNbTYPHbIE Pa3nnyns
OK-7
(0bLweKynbTypHbIE CMOCOBHOCTBIO K CaMoopraHmn3aumm n camoobpasoBaHumto
KOMMeTeHuunn)
OrlnK-1 CMOCOBHOCTBIO MCMOIb30BaTb MONYyYEHHbIE 3HAHMS
(npodbeccmoHanbHble TEOPETUYECKNX OCHOB (PyHOAMEHTANbHbIX Pa3aenoB XMMUmM npu
KOMMNEeTeHL M) peleHnn NPodeccnoHanbHbIx 3aaad
OrikK-2 BNnafeHMeM HaBblkaMn XMMUYECKOTO 3KCNEPUMEHTA, OCHOBHbIMU
(npodpeccunoHanbHble CUHTETUYECKUMU N aHANTMTUYECKMMN METO4AMM NOMYYEHUS U
KOMNEeTeHL M) NccnenoBaHNS XMMUYECKMX BELECTB U peakLunii
OrK-3 CNOCOBHOCTBIO MCMOMIb30BaTb OCHOBHbIE 3aKOHbI
(npodbeccmoHanbHble €CTEeCTBEHHOHAYYHbIX OUCLMNANH B NPOGECCUOHANbHOM
KOMMNEeTeHL M) LeATeNbHOCTH
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Mporpamma omcuunnmHel "®usmyeckas xumnga"; 04.03.01 Xumus; BeLywmii Hay4HbIA COTPYOHUK, A.H. (npodeccop) ConomoHos B.H.

PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU

Ol1K-6

3HaHMEM HOPM TEXHMKM 6e30MacHOCTN N YMEHNEM peann3oBaTb
(MpocpeccmonantHbie nx B nabopaTopHbIX 1 TEXHONOTMYECKMX YCNOBUSAX
KOMMeTeHuunm) patop y
k-1 CNOCOBHOCTBIO BbINMOMHATL CTAaHAAPTHbIE onepauun no
(MpocpeccnoHabHLIe npennaraeMbiM METOANKAM P P
KOMreTeHuunn) P
MNnK-2 BnageHnem 6a30BbIMU HaBbIKaMy MCMONb30BAHNS COBPEMEHHON
(npodheccunoHanbHble annaparypbl NPy NPOBEeAEHNN HaY4YHbIX NCCNefoBaHNIA
KOMMeTeHuunn)
MK-3
(npodbeccmoHanbHble BNafeHneM cUCTeMon oyHOaMeHTaNbHbIX XMMUYECKMX MOHATUIA
KOMMeTeHuunn)
MNK-4 CNOCOBHOCTBLIO NPUMEHSATb OCHOBHbIE €CTECTBEHHOHAYYHbIE
(npodheccunoHanbHble 3aKOHbl M 3aKOHOMEPHOCTN Pas3BUTUS XMMUYECKON HayKn Npwu
KOMNeTeHLmm) aHanuae nony4eHHbIX pe3ynbTaToB
MK-5 CMocOoBHOCTLIO NonyyaTtb 1 0bpabaTtbiBaTb pesdynbTaTbhl HAy4YHbIX
(npochbeccunoHanbHble SKCNEepUMEHTOB C NOMOLLbIO COBPEMEHHbIX KOMMbIOTEPHbIX
KOMMeTeHuunn) TEXHONorum
MK-6 BnafeHneM HaBblkaMun npeacTaBneHns Nony4eHHbIX
(MpocpeccmonantHbie e3ynbTaToB B BUAE K aEKmx OTYETOB 1 N gSGHTaLI,VIVI
KOMNeTeHLmm) pe3y P P
MNK-7 BnafeHneM metogamm 6esonacHoro obpaileHms ¢
(npochbeccunoHanbHble XMMUYECKMMI MaTepranamm ¢ y4eToM nx onanmyeckmnx u
KOMMeTeHuunn) XVIMUYECKUX CBONCTB

B pesynbtate 0CBOEHUS ONCUMMNNHBI CTYAEHT:
1. DONXeH 3HaThb:

OCHOBbI COBPEMEHHbIX TEOPUIA B 06N1aCTN PU3NYECKO XUMUW 1 CNOCOBbLI NX MPUMEHEHUS ANS
PELWEHNS TEOPETUYECKMNX N MPaKTUYECKUX 3aaay B Ntobbix 06nacTsx XMMnm.

2. DONIXEH yMeTb:

CaMOCTOATENbHO CTaBUTb 3a4a4y OU3NKO-XMMMUYECKOro UCCnenoBaHns B XMMUYECKUX CUCTEMAX,
BblOMpaTbh ONTMManbHbIe MyTU U METOObl PEWeHNs NOA0OHbIX 3a4a4 Kak 9KCNepUMeHTanbHbIX, Tak U
TeopeTnyeckmx; obcyxaaTe pesynbratbl OU3NKO-XMMUYECKMX UCCNEAOBAHMI, OPUEHTMPOBATLCS B
COBpPEMEHHOWN NnuTepartype no PU3n4eckomn XMMmMn, BECTU HaAYYHYIO OUCKYCCUIO MO BOMNpOCcaM
PU3nN4ecKon Xmmmnu.

3. OONXEeH BnageTb:
6a30BbIMM 3HAHMAMK B 06NaCTV OU3NYECKON XM

NPOBOANTb PU3NKO-XMMUYECKNE paCYETbI C MOMOLLbIO N3BECTHbLIX POPMYyN N ypaBHEHWI, B TOM
yncne C NOMOLLbIO KOMMbIOTEPHBIX MPOrpamMm, NPoBOAUTb CTaHAAPTHbIE PU3NKO-XMMUYECKNE
N3MepeHns, Nonb30BaTbCA CNPAaBOYHOM NUTEPaTYPO N0 POUINYECKON XUMUMN.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Ob6was TpyooeMKOoCTb AMCLMMNANHBI cocTaBnsieT 17 3a4eTHbix(ble) eanHuL(bl) 612 yaca(os).

dopma NPOMEXYTOYHOro KOHTPONSA ANCLMMANHBI 3a4€T N 9K3aMeH B 5 ceMecTpe; 3a4eT 1 9K3aMeH B
6 cemecTpe.
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Mporpamma omcuunnmHel "®usmyeckas xumnga"; 04.03.01 Xumus; BeLywmii Hay4HbIA COTPYOHUK, A.H. (npodeccop) ConomoHos B.H.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Buabl v yachbl
ayauTopHOM paborThbl,
Henens WX TPYAO0EMKOCTb Tekywue opmbl
cemecTpa (B yacax) KOHTpons
MpakTuueckmellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Monayns

Nekuun

Tema 1. Tema: OCHOBbI
XMNYECKON

1. TepMoonHaMnKK. 5 1 3 0 0

OCHOBHbIE NMOHATUS.

Tema 2. Tennota u
paboTa pas3Horo Buaa.

2. MNepBbi 3aKOH 5 23,4 9 4 15

TEPMOAMHAMUKMN.

Tema 3. Bropoi 3akoH

TEPMOANHAMMKMN.

YpaBHeHne BTOPOro
Hayana TepMOAMHaMUKM

3. ans obpatumbix v 5 5 3 2 6

HeobpaTnUMbIX

MpoLIeccoB.

KOHTPO/NbHas
paboTta

Tema 4.

dyHOameHTanbHoe
4. lypaBHeHue Mmbbca. 5 6,7 6 4 10
XapakTtepucTtuyeckume
PyHKUNWN.

Tema 5. Xumnyeckui
5. [noTeHuman ngeanbHOro 5 8 3 2 6
N HemoeanbHOro ra3os.

Tema 6. Tema:
6. |PacTtBopbl. Pazosble 5 9,10 6 4 10
paBHOBECUS.

Tema 7. OcMoTn4yeckme
aBneHns. YpaBHeHmne KOHTPONbHas
7. |BanT1-INodhdpa, ero 5 11 3 2 5 paboTta
TEPMOANHAMMNYECKUIA
BbIBO..

Tema 8. 'eTeporeHHble
8. |cuctemol. Npasuno pasz| 5 12 3 2 5
"'mbbca v ero BLIBOL.

KETPOHHBH
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Mporpamma omcuunnmHel "®usmyeckas xumnga"; 04.03.01 Xumus; BeLywmii Hay4HbIA COTPYOHUK, A.H. (npodeccop) ConomoHos B.H.

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 9. Tema: 3akoH
9 OencTens macc. 5

" (Xumnyeckoe
paBHoBecwue.

Tema 10. Tema:
BnvsHue Temnepartypsbl
Ha KOHCTaHTy
pasHOBeCUS.

Tema 11. Tema:
11.3ﬂeMeHTH ) 5

cTaTUCTUYECKON
TEPMOLMNHAMUKMN.

Tema 12. Tema: KOHTpONbHas
12.|9nekTpoasuxywme 5 16,17 0 0 10 pabota
Cuvnbl.

Tema 13. Tema: KOHTPONbHas
13.|KnHeTunka anekTpoaHbIX 5 18,19 0 0 10 paboTta
NnpoLLeCcCoB.

Tema 14. Tema:

Xnmmnyeckas KMHeTuka.

MeTonbl onpeneneHns

nopsiaka peakumu.

Tema 15. CnoxHbie
eakunn. MNpuHUMN

15.P

5 HEe3aBNCUMOCTHU 6 2 3 0 5

SNEeMEHTapPHbIX CTaann.

Tema 16. LlenHble
16.|peakunn. Peakuuu B 6 3 3 2 5
noToKe.

Tema 17. Teopus

nepexoaHoro

17 [cocToAHMA ) 6
‘l(cTaTncTnyeckmin n

TepPMOANHAMMNYECKNIA

acnexr).

Tema 18. Teopus
coynapeHun B
NMPUMEHEHUN K
6VMONEeKyNsSIPHbIM 1
MOHOMOJEKYNSIPHbIM
peakumsim.

Tema 19.
19.|dPoTOXMMUMYeckne 6 6 3 2 5
peakumu.

Tema 20. Tema:
20.|Katanna. oMOreHHbIn 6 7 3 2 5
KaTanms.

Tema 21. ['eTeporeHHbIN
21.[katanus. 6 8 3 2 5

13 3 2 5

10.

15 2 2 5

14.

KOHTpPO/IbHas

18. 6 5 3 2 5 paboTta

KETPOHHBH
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Mporpamma omcuunnmHel "®usmyeckas xumnga"; 04.03.01 Xumus; BeLywmii Hay4HbIA COTPYOHUK, A.H. (npodeccop) ConomoHos B.H.

Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpa (B yacax) KOHTpOns
Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI

Tema 22.
22.|PepMeHTaTUBHbIN 6 9 3 2 5

Karanms.

;22?8(2)";;9%: KOHTpONbHas
23. ANEKTPONMTOR U 6 10,11 6 4 9 paboTta

9NeKTPONpPOBOAHOCTb.

Tema 24. Tema: SL0C u

TepMoanHaMmka
24. 3NEeKTPOXUMNYECKNX 6 12,13 6 4 10

uenen.

Tema 25. Tema:

KnHeTnka anekTpoaHbixX

NnpoLEeCCOB.

dunanyecknin cMmbicn KOHTpONbHas
25./aHeprum akTmBaumm B 6 14,15 5 4 9 pabota

YCNOBUSIX

3amMenneHHoro

paspsiaa. Tok obmeHa n

nepeHanpsxeHue.

Tema 26. Tema:
26'TepMOXI/IMVI$I. 6 16,17 0 0 10

Tema 27. Tema:
27.|KnHeTtmka roMoreHHbIx 6 18,19 0 0 9

XVMUYECKNX peakuuni.

Tema . ITtorosas 5 0 0 0 252:‘6“

doopma KOHTpoOns

Tema . toroeas 6 0 0 0 ggiire"'

doopma KOHTpons

Ntoro 88 52 184

4.2 CopepxaHvue oUCLUNMUHbI

Tema 1. Tema: OCHOBbI XMMUYECKOW TepMmoaonHaMUKW. OCHOBHbI€ MOHSATUS.

JNIeKLMoHHOoe 3aHsiTne (3 4aca(os)):

Makpockonuyeckme CUCTEMbl U TEPMOOUHAMUYECKUIA METOL NX ONUcaHus. TepMmnyeckoe
paBHOBeCUe CUCTeMbI. TepMoamHaMu4eckue nepeMeHHble. Temneparypa. VIHTEHCUBHbIE 1
3KCTEHCMBHbIE BennynHbl. Obpatmumble 1 HeobpaTrMble NPOLECCHl. Y PaBHEHNSI COCTOSIHUSI.
YpaBHeHne COCTOSHNSA naeanbHOro rasa, rasa BaH-gep-Baanbca. Teopema 0 COOTBETCTBEHHbIX
COCTOSHUSAX. BupranbHble ypaBHEHUS COCTOSHMS.

Tema 2. Tennota u pabota pasHoro suaa. NMepBbit 3aKOH TEPMOAVNHAMUKM.

JNIeKLMOHHoe 3aHsiTue (9 4aca(os)):

PernctpaumoHHbin Homep 729316
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Mporpamma omcuunnmHel "®usmyeckas xumnga"; 04.03.01 Xumus; BeLywmii Hay4HbIA COTPYOHUK, A.H. (npodeccop) ConomoHos B.H.

Tennota n paboTbl pa3nnyHoro poaa. Pabota paclumpeHns ons pasnnyHbix npoueccos. MNepsbiii
3akOH TepMoanHaMMKK. BHyTpeHHAS aHeprus. SHTanbnus. 3akoH [fecca u ero cneacTams.
CrtaHpapTHble COCTOSIHUS U CTaHAAPTHbIE TENNOTbl XMMMYECKUX peakumii. Tennota cropaHus.
TennoTbl 06pa3oBaHMs. 3aBUCUMOCTb TEMNIOBOrO adpdpekTa peakumm ot Temnepatypbl. Popmyna
Kupxrodha. 3aBMCUMOCTb TENAOEMKOCTU OT TEMMEPATYPbl U pacyeTbl TEMNOBbIX 3PIEKTOB
peakunii. Tabnmubl CTaHAAPTHBIX TEPMOAMHAMNYECKMX BENNYMH N UX NCMONb30BaHNE B
TepMoaMHaMn4yecknx pacyeTax.

npakTnyeckoe 3aHsitne (4 4aca(os)):

OCHOBHbIe MOHSATUS TepMOoANHaAMUKK. [epBblii 3aKOH TepMoanHaMukn. PaboTa pacwmpeHust
NOeanbHOro rasa B pasfiMyHbIX YCoBMSIX. TepMOXMMmusl. TennoBoi adhpekT XMMUYECKO peakLui.
3akoH Necca. Cea3b QP 1 QV. Cnencteus n3 3akoHa Necca. TennoTtbl 06pasoBaHns 1 cropaHusi.
TennoTa pacTBopeHus, ruapartaunn, conbeataummn. TepMoxummyeckme ypaBHeHus. MNMpuembl
pacyeTa TennoBbiX apdPeKTOB XMMYeckmx peakunii. OCHOBHbIE MOHSATUSI TEPMOAVHAMUKN.
PeweHune 3ap0ay Ha BblYMCIEHNE TEMNOBbIX 3IEKTOB XMMUYECKUX peakLmii Mpu NOCTOSIHHOWA
Temnepartype.

naboparopHas pabora (15 yaca(oB)):

N3mepeHne S C ranbBaHNYECKMX IEMEHTOB N CPaBHEHME NONYYEHHbIX 3HAYEHUI C
BbIYMC/IEHHBIMU TeopeTnyeckn no goopmyne HepHcra.

Tema 3. Bropon 3akoH TepMoaMHaMUKKU. Y paBHeHUe BTOPOro Hayana TepMoauHaMmkv ons
obpaTMbiX 1 HEOOpPaTUMbIX NPOLLECCOB.

JNleKLMoOHHoe 3aHsitue (3 4aca(os)):

BTopon 3akoH TEpMOANHAMUKM U ero pasfinyHblie OPMYNMPOBKU. QHTPONUS. YpaBHEHNEe BTOPOro
Havana TepMOAMHaMKKK ANs 0bpatuMbIX 1 HeobpaTUMbIX NpoLeccoB. HekomneHcnpoBaHHas
Tennota Knayanyca n pabota, notepsHHas B HeobpaTtumom npouecce. O60CHOBaHNe BTOPOro
Havyana TepmoanHamukun. Teopema KapHo - Knaysnyca. PasnuyHble wkanbl TemnepaTtyp. SHTPOnus
Kak oyHKUMS cocTosiHMSA. VI3MeHeHre sHTponuu npu pasnuyHbix npoueccax. ameHeHme aHTponun
N30N1MPOBAHHbIX NPOLLECCOB U HanpasfeHne npouecca

npakTnyeckoe 3aHsitne (2 4aca(os)):

3akoH Kupxroddpa. TennoemkocTtb, BUAbl Tennoemkocten, ceasdb CP n CV. 3aBucumocTb
TENNOEMKOCTH OT TeMnepartypbl. Pacuet IHO peakumit npu pasnuuHbix TeMnepatypax, ¢ pasnmuHom
cTeneHbto NpubnunxeHus. PelweHne 3anau.

naboparopHas pabora (6 yaca(oB)):

NamepeHne SC v BblYMCNEHNE NOTEHLMANOB OTAENbHbIX 9N1EKTPOO0B

Tema 4. dDyHnameHTanbHoe ypaBHeHUe Mmb6ca. Xapaktepuctmyeckue coyHKLMMN.
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

MaTtemaTnyeckuin annapat TepMoanHamMukn. dyHoameHTanbHoe ypaBHeHne Mmbbca. BHyTpeHHss
3Heprus, Kak oAHOpPoaHas goyHKLMS 06 bema, SHTPONUK 1 Yucna Monei. Y paBHeHne
mbbca-iorema. TepMoanHaMmuyieckmne noteHumansl. CootTHoweHns Makceenna u nx
MCMoNb30BaHNe A5 BblBOAa Pas3nnyHbIX TEPMOANHAMUYECKNX COOTHOWEHWIA. YpaBHeHne Mbbca ?
enbMronbua. CeolicTBa TePMOOMHAMUYECKMX NOTEHUManoB. PasnnyHble GoopMbl 3anncu ycnosuii
TEepMOANHaMMYecKoro pasHoBecusi. Kputepuii caMonpomn3BonbHOro npoTtekanus npoueccos. CBs3b
MeX Iy KanopuyeckKuMmn n TepMoaNHaAMNYECKUMN NepeMeHHbIMU. MeTobl BbIMUCIEHMS SHTPONUN,
BHYTPEHHE 3Heprumn, aHTanbnunn, aHeprumn 'enbMronbua 1 aHeprum Mmbbea.

npakTudeckoe 3aHsitne (4 yaca(os)):

BTOpOVI 3aKOH TepMOoONHaMUKN. OCHOBHbIE MOHATUS. npOLl,eCCbI CaMorpon3BosibHblE N HE
CaMOonpon3BoJibHblE, O6paTVIMbIe n HeO6paTVIMbIe, paBHOBECHbIE N HEPAaBHOBECHbIE. PasnuyHble
popMynMpPOBKM BTOPOro 3aKoHa; SHTPOMNUS; Q)I/I3VI‘-IGCKVII7I CMDbICJT 3HTPONNN. BTopoe Ha4vano
TepMoanHaMukn gns O6paTVIMbIX n HeO6paTVIMbIX npoueccos. N3meHeHne SQHTPONMN B Pa3/INYHbIX
npoueccax. 9HTpOI’IVIﬂ noeanbHoOro rasa. PelweHune 3agay Ha BeCb HpOVI,ﬂ,eHHbIVI marepuan.

naboparopHas pabora (10 4yaca(oB)):

I/IsmepeHme 9 L1C 1 BblYMCNEHNE KOHCTAHTDI paBHOBECUA OKUCTUTENBbHO - BOCCTAHOBUTEIbHOIO
aneKkTpoaa

Tema 5. Xumuueckum noteHUuunan noeanbHOro U HemaoeanbHOro ra3os.
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NeKuMnoHHoe 3aHsiTne (3 yaca(os)):

XvMrMyeckuin noteHuman. CTaH,D,apTHbIVI XuMmuyeckuii noteHuman. Cnocobbl BbIYNCIEHNS U3MEHEHUA
XMMMYECKOro noteHumana . XMMM4eCcknin NoTeHuman naeanbHoro n HengeanbHoro rasos. Metoq
nety4yecTi. PaannyHble MeToabl BbI4MCNEHNS nety4yecTin N3 OnblTHbIX OAHHbIX

npakTudeckoe 3aHsitne (2 yaca(os)):

TepmoavHammyeckme noteHumansl. Obwme COOTHOLWEHUS, KPUTEPUM HaNpaBneHUs npoLecca.
MoHsiTMe 0 xnMmnyeckom noteHumane. YpasHeHne Mmbbca-Ienbmronbua YCTHbIA ONpoc, peleHne
EVIECH

naboparopHas pabora (6 4aca(oB)):

OnpepeneHne BOOOPOAHOrO nokasarens.

Tema 6. Tema: PacTBopbl. Da3oBble paBHOBECUSI.

JNIeKLMOHHOoe 3aHsitne (6 4aca(oB)):

PacTBopbl pa3nuyHbix knaccos. PasnuyHblie cnocobbl BbipaxeHns coctaea pactesopa. Cmecu
noeanbHbIX ra3os. TepMoanHaMmnyeckre CBoOMCTBa ra3oBbix CMecen. VlneanbHble pacTeopbl B
PasnnyHbIX arperaTHbiX COCTOSHNAX 1 oblee yCnoBre naeanbHoCcT pacTBopos. laBneHne
HacCbILWEHHOro Napa Xuaknx pacteopos. 3akoH Payns u 3akoH M'eHpu. MgeanbHble n HemaeanbHble
pacTBOpbl. XMMUYECKUA NOTEeHUMan KOMNoHeHTa B pactesope. Meton aktmeHocTen. KosgpdomumneHThbl
aKTUMBHOCTW N UX onpeaeneHne no napumanbHbiM gaBneHnsM KOMNOHeHT. CTaH4apTHbIE COCTOSHUS
npu onpeaeneHnn XMMMYecknx NOTEHLMAN0B KOMMOHEHT B XUAKWUX N TBEPAbIX PpaCTBOPaXx.
CvMMeTpUYHas N HECMMMETPUYHAS CUCTEMbI OTcYeTa. TepMoanHaMmuyeckas knaccmumkaums
pacTBOpPOB. DYHKUNS CMELEeHNs ONs naeanbHblX U HemaeanbHbIX pacTBopoB. [1penenbHO
pa3baBneHHble PpacTBOPbI, aTepManbHble, PerynsipHble, pacTBopbl U X CBOMCTBA. [NapunanbHble
MOJIbHbIE BE/IMYMHbI U NX ONpedenieHne U3 onbITHbIX AaHHbIX Ons GBUHapHbIX cucteM. ObobleHHoe
ypaBHeHue 'mbbca - Oiorema.

npakTnyeckoe 3aHsitne (4 4aca(os)):

Xummnyeckoe paBHoBecue. KOHCTaHTa XMMMUYECKOro PaBHOBECKS, PasnnyHble Crnocobbl BbipaXXeHUs
KOHCTaHTbl paBHOBECKS. Y paBHEHME N30TEPMbI XMMUYECKON peakumn. PacyeT Bbixoga npoayKTOB
XUMUNYECKUX peakumin. YCTHbIN ONpoc, peleHne 3anay

naboparopHas pabora (10 4aca(oB)):

N3meperne S0C npu pasnmyHbix Temnepatypax U BblMUCNEHNE UBMEHEHUS TEPMOOANHAMNYECKNX
OYHKUNA peakummn, NpoTekarlen B ranbBaHNYeCKOM 3fIEMEHTE

Tema 7. OcMmoTUUecKkue siBneHus. YpaBHeHue BaHT-Iodpcha, ero TepmoauHaMmyeckum BbiBO A,
JNeKuMoHHoe 3aHsiTne (3 4aca(os)):

OcMoc kak npumep MeMbpaHHOro paBHoBecus. YpaBHeHuUs BaHT-IModbdpa, ero tepmoamHaMmnyeckmia
BbIBOA 1 06n1acTb NPUMEHUMOCTM

npakTnyeckoe 3aHsitne (2 4aca(os)):

BnnsiHne BHEWHUX YCNOBMWIA HA XMMUYECKOE paBHOBECUE. Y paBHEHNE U30X0Pbl 1 n306apbl
XUMUYeECKOl peakunn. PeweHre 3anay.

naboparopHas pabora (5 yaca(oB)):

NamepeHre anekTponpoBOLHOCTU PACTBOPOB 3M1IEKTPONUTOB U ONpeaeneHne KOHCTaHTbI
3NEeKTPONNTNYECKON auccoumaummn cnaboro anekTponuta

Tema 8. leteporeHHble cuctemsl. Mpasuno c¢as MNMb66ca u ero BoiBOA,
NeKuMoHHoe 3aHsiTne (3 yaca(os)):
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eTeporeHHble cucteMbl. MoHATME doasbl, KOMMNOHEHTA, CTeNeHn cBoboabl. BbiBoA ycnosus
(pa30Boro paBHoBecus. BoiBoa ycnosust MeMbpaHHoro pasHoeecus. [pasuno gpas Mmbbca n ero
BbiBO. Pa30Bble paBHOBECUS B OAHOKOMMOHEHTHbIX cucteMax. YpasHeHne KnanenpoHa -
Knayauyca n ero npumMeHeHve K pasnnyHbiM 0a30BbiM paBHOBeCUAM. [luarpaMmmbl COCTOSHUS BOLbI,
cepbl, doocdopa n yrnepona. dasosblie nepexonbl nepsoro poga. Pasosble nepexonbl BTOPOro
pona. Pas3oBble paBHOBECKS B ABYXKOMIMOHEHTHbIX cucTemMax. KonnuratmeHble CBOMNCTBA PacTBOPOB.
Vi3ameHeHune Temnepatypbl 3aTBepaeBaHNs pasnnyHbiX pacTBopoB. KprOCKONUYeCcKuin MeTom.
YpasHeHuve Wpenepa. PaBHoBecKe XNOKOCTb - Nap B ABYXKOMMOHEHTHbIX cuctemax. PaBHoBeCHbIe
cocTaBbl Napa 1 XunakocTtn. PasnnyHblie Buabl pasosbix guarpamm: p-x (T=const), T-x (p=const).
TepmoanHaMuyeckuii BbiBoA, 3akoHOB ['mbbca - KoHoBanosa. PazaeneHune BewecTs nyTem
neperoHkn. A3eoTpornHbie CMecu 1 nx cBoncTea. uarpamMmmbl COCTOSAHUS (MNaBKOCTN)
JBYXKOMMOHEHTHbIX CUCTEM U X aHaNN3 Ha OCHOBe rnpasuna as. PaccnaneaHue B
LBYXKOMMOHEHTHbIX cucTeMax. TPexXKOMMOHEHTHblE CUCTeMbl. TpeyronbHuk Mbbcea.

npakTnyeckoe 3aHsitne (2 4aca(os)):

TepmoanHamumka pacTsopoB PelweHne 3anau.

naboparopHas pabora (5 yaca(oB)):

OnpegneneHne pacTBOPUMOCTM ManopacTBOPUMbIX 3N1EKTPONNTOB KOHAYKTOMETPUYECKMM METOAOM.
Tema 9. Tema: 3akoH gencrTeust macc. Xmummyeckoe pasHoBecue.

JNleKLMoOHHoe 3aHsitue (3 4aca(os)):

BblBOA yCNOBMS XMMUYECKOrO paBHOBECUS. XuMuyeckasa nepemeHHas. Miaotepma BaHT-INodpdpa.
N3meHeHue aHeprum Mmbbca n aHeprum MenbMronbLa Npy XMMMYECKON peakumm. XumMmyeckoe
cpoacTBO. 3aKoH AerictBus macc. CtaHaapTHas aHeprus mbbca xumuyeckol peakunn. KoHcTaHTa
paBHoBecus. PasnuyHblie BUObl KOHCTAHT PABHOBECUS U CBSA3b MeX Y HUMU. XMUYEeCcKune
paBHOBecKs B pactBopax. KOHCTaHTbI paBHOBECUS MPW PasnnyHOM BbIOOpe CTaHOapPTHbIX
COCTOSIHWIA ANS y4aCTHUKOB peakumnn. XMMNYeckoe paBHOBECMHE B pa3baBiieHHOM pacTBOpE.
BnusaHue nHepTHOro pacteopurtens.

npakTnyeckoe 3aHsitne (2 4aca(os)):

TepmoanHamumka pactsopoB(npononxeHue). Pewenne 3anau.
naboparopHas pabora (5 yaca(oB)):

KoHoykTomeTpuyeckoe TUTpoBaHme

Tema 10. Tema: BnusHmne temnepatypbl Ha KOHCTaHTY paBHOBECHUS.
neKuMnoHHoe 3aHsiThe (3 yaca(os)):

3aBNCUMOCTb KOHCTAHT PaBHOBECKS OT TeMnepaTtypbl U AaBneHns. YpasHeHne nsobapbl peakumm n
ero TepMoanHaMNYeCcKuii BolBoA. Vicnonb3oBaHmne pasnuyHblx NpubnvXxeHuii ons TennoemMKocTem
peareHTOB Npu pacyeTax XMMMYECKMX PaBHOBECUIA NPU pasnuyHbIX Temnepartypax. [NpuseneHHble
TepMoamHamMmyeckume noteHumansl. CoBpeMeHHble METOObl pacyeTa paBHOBECHbIX COCTABOB. TpeTui
3akoH TepmoauHammkin. Moctynat HepHcta. Moctynat MNnaHka. PacyeTbl abContoTHOM 3HTpONUK
XMMUYECKNX COeaNHEHWN. ABneHns apcopbunn. AncopbeHt. Ancopbat. CTpykTypa NOBEPXHOCTM U
nopucTtocTb aacopbeHTa. Buabl agcopbumn. llokannaoBaHHas 1 genokanmsoBaHHas ancopouus.
MoHoMonekynsipHas 1 nonumonekynspHas agcopbums. OnpeneneHune agcopbuun no Mbocy.
ALncopbuusi U3 pacTBOPOB 1 ra3oBoii pasbl. N30TepMbl 1 M306apbl agcopbumnn. YpaBHeHne
IleHrmiopa, ero TepMoamMHaMNYeCKNn BbIBOL N YCNOBUS NPUMEHNMOCTU. YpaBHeHne [ eHpu.
KoHcTaHTa ancopbumnoHHoro paBHoBecus. [NonnmonekynspHas agcopbums, ee npubnmxeHHoe
onucaHue metonom bpyHayapa - OmeTta - Tennepa (b3T). BoiBog ypasHeHus B3T. icnonb3osaHue
ypaBHeHus BT ons onpeneneHns noBepxHOCTN aacopbeHTOoB.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

Mpasuno a3 N'mbbca. PeweHne 3anay.

naboparopHas pabora (5 yaca(oB)):

OnpepneneHne TeMnepaTypHOro KoagouumeHTa anekTponpoBOAHOCTU pacTBopa 3NekTponunTa
Tema 11. Tema: dneMeHTbl CTaTUCTUYECKON TEPMOOUHAMUKM.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):
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MexaHu4yeckoe onncaHne MonekynsapHon cuctemol. dasosble G - 1 Yy-NpocTpaHcTBa. PyHKUNS
pacnpeneneHns Makcsenna - bonbumaHa. Ee ncnonb3osaHve Ons BbIYUCIEHUS CPEOHUX CKOPOCTEN
N 3HEpPru Monekyn B naeanbHblx radax. CtatncTnyeckme cpefHue 3Ha4eHns MakpoCKONUYECKmX
Benn4uH. Metop siveek bonbumaHa. AHcambnu Mb6ca. OcHOBHbIE MOCTyNaTbl CTATUCTUYECKOW
TepMoauHamMukn. MNnoTHOCTb BEPOATHOCTU (CPYHKUMSA pacrnpeneneHuns) n ee CBOMCTBA.
MukpokaHoHUYecknii aHcambnb. KaHoHnyeckuii aHcambnb. PyHKUMS pacnpeneneHns B
KaHOHM4YeckoM aHcambne. CyMma no COCTOSIHUSIM Kak CTaTUCTUYeCKas XxapakTepmuctuyieckas
doyHKLMS. CTaTUCTUYECKME BbIPAXEHUS A1 OCHOBHbIX TEPMOAMHAMUYECKMX COYHKUWIA - BHYTPEHHEN
SHEepruu, aHTponuK, aHeprum MenbMmronbua, aHeprum Mmb6ca, TENNOEMKOCTM U XMMUYECKOrO
noteHumana. MonekynsapHast cymMma ro COCTOSIHUSIM U CyMMa Mo COCTOSIHMSIM MaKpPOCKOMMYECKOM
cuctembl. [ocTynatenbHag cymma no coctosiHnaMm. CocTaBnsowme sHTPONMM, BHYTPEHHEN SHeprum
N TENNOEMKOCTUN, 00YCNOBNEHHbIE NOCTYNATENbHBIM ABMXEHNEM. Popmyna 3akypa - TeTpone.
BpawaTenbHas cymma no COCTOSHMAM Ons XecTkoro poraropa. Cocrtaensowme ons BHyTPEHHeN
3Hepruu, Tenn0emMKoCTH, 3HTPOMNMK, 0ByCNoBNEHHbIE BpallaTebHbIM ABUXeHeM. OpTo- 1
napasoLopo 1 Ux TepMoanHaMmnyeckme CBOMCTBa. BHyTpeHHee BpalleHe 1 3aTOPMOXEHHOe
BpaLeHune. KonebatenbHasi cyMMa no COCTOSIHUSIM A/151 FaPMOHUYECKOro ocumMnnstopa.
CocTaBnsitowme BHyTPEHHER SHEePrum, TENNOEMKOCTI 1 SHTPONMK, 06ycnoBneHHbIe KonebaTtenbHbIM
OBUXEHNEM. DNEKTPOHHbIE CyMMbI MO COCTOSHNAM. PacyeT KOHCTaHT paBHOBECUS XUMUYECKUX
peakuui B naeanbHbIX ra3ax METOLOM CTATUCTUYECKON TEPMOANHAMUKM.

npakTnyeckoe 3aHsitne (2 4aca(os)):

PeweHune 3apnay Ha Becb NpoiaeHHblin Matepman.KoHTponbHas pabota

naboparopHas pabora (5 yaca(oB)):

OnpepneneHne KOHCTaHThl guccoumnaumm cnaboin KNcnotbl NMOTEHLMOMETPUYECKUM METOLOM.
Tema 12. Tema: dneKTpoaBMXYyLLUE CUJbI.

naboparopHas pabora (10 yaca(oB)):

MoTeHumnomeTpuy4eckoe TUTPOBaHNE

Tema 13. Tema: KnHetnka anekTpoaHbIX NPOLLECCOB.

naboparopHas pabora (10 4aca(oB)):

OnpepeneHuve Bbixoda MeTanna no ToKy M TOMNWWHbI FanbBaHNYECKUX MOKPbITU.

Tema 14. Tema: Xumuueckasi KuHeTuka. Metonbl onpeaeneHus nopsioka peakuuu.
NeKunoHHoe 3aHsiTne (3 4aca(os)):

OCHOBHbIE MOHATUSA XMMUYECKOW KMHeTuku. OnpeneneHune ckopoctu peakummn. KnHetuyeckme
KpuBble. KuHetnyeckue ypasHeHus. OnpeneneHne KOHCTaHTbl CKOPOCTM peakumn. [Nopsanok
peakunn. HeobpaTtumble peakLumm nepBoro, BTOPOro 1 Tpetbero nopsakos. OnpeneneHne
KOHCTaHTbI CKOPOCTU 13 OMbITHBLIX AaHHbIX. MeToabl onpeneneHms nopsaka peakuum
naboparopHasi paborta (5 yaca(oB)):

OnpepneneHne HanNPsXXeHNs PasfoXeHns pacTBOPOB 3NEKTPONNTOB

Tema 15. CnoxHble peakuun. NMpuHUUN HE3aBUCUMOCTU 3/1IeMEHTapHbIX CTaaun.
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

CnoxHble peakumu. MprHUMN HE3aBUCUMOCTU 9NIEMEHTAPHbIX CTaaunii. MeToapl coctaBneHus
KMHEeTn4Yeckux ypasHeHuii. ObpatrMble peakLmm nepsoro nopsinka. OnpeneneHne aneMeHTapHbIx
KOHCTaHT 13 OMbITHbIX AaHHbIX. [MapannenbHble peakumu. MNocnenoBaTenbHble peakumm Ha npumepe
LBYyX HeobpaTuUMbIX peakuuii nepeoro nopsaka. KuHetmyeckme Kpusble HaKOMNEHUS OTAENbHbIX
NPOLYKTOB U ONpeAeneHne KOHCTAHT CKOPOCTU U3 OMbITHbIX AaHHbIX. KUHETUYECKM aHanm3
npoLieccos, NpoTekarwmx Yeped 0bpasoBaHe NPOMEXYTOYHbIX NPOAYKTOB. MpuHLMA
cTauuoHapHocTv boneHwTerHa. MNprHUMN ero NPYUMEHNMOCTN.

naboparopHas pabora (5 yaca(oB)):

M3y4yeHne KMHETUKM pasnoXxeHns nogoBoooPOLAHON KACNOTbI KOHAYKTOMETPUYECKUM METOOOM.
Tema 16. LenHble peakuuun. Peakuuun B noTtoke.

JIeKLMoHHoe 3aHsitTne (3 4aca(os)):

LlenHble peakunn. SﬂeMeHTaprle npoueccbl BOBHNKHOBEHWSA, MPOOOTIXEHUA, PA3BETBNEHNA N
O6prBa uenwn. nuHa uenun. Peakuum B NoTOKE. PeaKTOpr naoeanbHOro BbiITeCHEHNA N noeanbHOro
CMelWeHns. OnpeueneHme KNHEeTN4eCKNX NMNOCTOSAHHbIX ONs peakunn B MOTOKe.
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npaKkTudeckoe 3aHsitne (2 yaca(os)):

OCHOBHble MOHATUS XUMNYECKON KUHeTMKU. CKOPOCTb peakuuun, MONekynsipHOCTb, NOPSA0K
peakunn, KOHCTaHTa CKopoCTU. BbiBOA MHTErpanbHbIX BbipaXXeHU 415t KOHCTaHTbl CKOPOCTH
HeobpaTtumbix peakuwnii 0, 1, 2 n 3 nopaakos PelweHne 3apau.

naboparopHas pabora (5 yaca(oB)):

N3yyeHne CKopoCcTy peakuun pasnioxXeHns MOYEBMHbI B BOOHbIX PacTBOPax METOAO0M
3NEeKTPONPOBOAHOCTH.

Tema 17. Teopus nepexonHOro COCTOsIHUA (CTaTUCTUYECKUIA U TepMOOUHAMUYEeCKUIA acnekT).
JNeKLMoHHOoe 3aHsitTne (3 4aca(os)):

MeTon nepexofHOro COCTOSHUS (aKTMBMPOBAHHOIO KoMnnekca). CBoMcTBa akTMBUPOBAHHOIO
komnnekca. CTaTMCcTUYECKUn pacyeT KOHCTaHTbl CKOPOCTU. OCHOBHbIE AOMYyLEHNS TEOPUM
aKTVBMPOBAHHOIO KOMMeKca u 0bnactb ee NPMMEHUMOCTU. TPaHCMUCCUOHHBIN KO3PULINEHT 1
ero BblyucneHme. TepMoanHaMnyecknii acnekT Teopmm akTMBUPOBAHHOMO KOMMIEKca. QHTpOnus
akTmeaumn. PasnnyHbie oopMbl 3anncy OCHOBHOIO YpaBHEHUS MNP UCMONb30BaHUM Pa3NNYHbIX
eanHUL, KoOHUeHTpauumn. CooTHOWEHNS MexXay "OnbITHON" N "MCTUHHOR" aHEeprumn akTuBaumn. Teopus
aKTVBMPOBAHHOIO KOMMMIEKCA B MPUMEHEHUN K MOHOMONEKYNSPHbBIM peakumsam. Obnactb
NPUMEHMMOCTU MOMYYEHHbIX COOTHOWEHUA. OO BACHEHME "NOBbIWEHHBIX" 1 "3aHUXEHHbIX" 3HAYEHWI
NpensKCnOHEHTHOro MHOXUTENs. bumonekynsipHole peakumn. Teopusa akTMBMPOBAHHOIO KOMMnekca
B NMPVYMEHEHNN K BUMONEKYNAPHBIM peakLmaM pasimyHoro tuna

npakTnyeckoe 3aHsitne (2 4aca(os)):

MeToabl onpeneneHns nopsaka XMMM4ecknx peakunin. PeweHne 3anav.

naboparopHas pabora (5 4aca(oB)):

3yyeHne ckopocTu peakummn pasnoxeHus Tpuokcanata MapraHua KoopuMeTpruyeckiM METOLOM.

Tema 18. Teopusi coynapeHui B NpUMEHEHUU K 6UMONEKYNSIPHBIM U MOHOMONEKY/ISIPHBIM
peakuusim.

NeKunoHHoe 3aHsitTne (3 4aca(os)):

Teopus coynapeHuii B NPUMEHEHNN K BUMONEKYNSIPHBIM peakunsM, ee cTporas u npubnuxeHHas
chopmynnpoeka. NpeumywecTsa n HegocTaTky Teopun coynapeHuii. ConoctaBneHne pesynbTaTos
TEopWM COoyaapeHnii n TEOPUN aKkTMBMPOBAHHOIO KoMMnekca. Teopusi coynapeHnii B NpYMeHeHnn K
MOHOMONEKYNSPHbIM peakumsam. Cxema JlInHoemaHa n ee 3HavyeHne. ConocTasieHNe C ONbITHbIMA
LaHHbIMU. [MPUYUHBI HETOYHOCTW CxeMbl JTHaemMaHa.

npaktnyeckoe 3aHsitne (2 4aca(os)):

CnoxHble peakuun: obpatumble 1 napannenbHble peakummn.PeweHne 3anay.
naboparopHas pabora (5 yaca(oB)):

3yyeHne ckopocTu peakLmm OMbINeHNs acompa Wenoybo METOA0M XMMUYECKOrO aHannaa.
Tema 19. PoTOXUMMUYECKMeE peakLUN.

neKuMnoHHoe 3aHsiTne (3 yaca(os)):

DOoTOXMMUYECKUE peakumnn. SneMeHTapHble (ooToOXMmYeckme peakummn. KsaHToBbIl BbiIXxO4. 3aKOH
POTOXMMUNYECKOWN 3KBMBANEHTHOCTU DNHWTENHA U €ro Pofib B KUHETUKE DOTOXUMUYECKUX peakLmi.
3akoH JlambepTa-bepa.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

CnoxHble peakumu: nocnenosartenbHble. PelweHne 3anav.

naboparopHasi pabora (5 yaca(oB)):

3y4eHne CKopoCTn peakumm OMbIEHNS achupa Wenoybio NOTEHLNOMETPUYECKMM METOOOM.
Tema 20. Tema: Katanua. [oMoreHHbI KaTtanus.

JNIeKLMoHHOoe 3aHsitTne (3 4aca(os)):

Karanua. Onpenenenue karanmaa. Obwme npuHumnbl katanusa. Ponb katanmaa B xumMmu.
OCHOBHbIe NPOMBbILNIEHHbIE KaTannTU4eckmne npouecchl. NpuMepbl MEXaHN3MOB KaTanmTUYecKmnx
peakuuit. ['oMoreHHbIn katanus. KucnotHo-oCcHOBHOWM katanus. Knaccudomkaums peakunin
KMCNOTHO-OCHOBHOO TUNa. KNHeTnKa n MexaHmam peakumnin CneLmguyeckoro KUCNOTHOMo Kartanuaa.
KuHeTnka n mexaHmam peakumin 06wero KUCNOTHOro Karanmaa.
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npaKkTudeckoe 3aHsitne (2 yaca(os)):

MeTopn cTaumoHapHbIX KOHUeHTpaunin boaeHwTteriHa. PeweHne 3apau.

naboparopHas pabora (5 yaca(oB)):

M3yyeHne cKopoCTM peakLmm pasnoxeHns Nnepekmcn Boaopoaa ra3oMeTpUYECKM METOO0M.
Tema 21. NeTeporeHHbIN KaTanms.

JNIeKLMoHHOoe 3aHsiTne (3 4aca(os)):

"eTeporeHHbIn katanna. OnpeneneHne CKOPOCTU reTePOreHHON KaTannTuyeckom peakumm.
YOenbHas akTMBHOCTb. ABNEHUS OTpPaBNEeHNS KaTann3aTopoB. AKTUBHOCTb U CENEKTUBHOCTb
KaTtann3aTtopoB. AKTUBHbIE LIEHTPbI FeTEPOreHHbIX Katann3aTtopos. Ponb agcopbumm B KUHETUKE
reTeporeHHbIX Katanutuyecknx peakunin. Metannbl kak karanusaTopbl. Teopust MynbTUNIETOB
BanaHnavHa. MNpuHUMNBL reOMEeTPUYECKOro 1 aHepPreTnyeckoro cooteetctems. ObnacTb NPUMEHEHNS
TEeopun MynbTUNNEToB. Teopust akTUBHbIX aHcambnein Kobosesa

npakTnyeckoe 3aHsitne (2 4aca(os)):

BnusiHme Temnepatypbl Ha CKOPOCTb XMMUYECKMX peakumil. PelweHne 3apgay.
naboparopHas pabora (5 4aca(oB)):

3y4yeHne ckopocTn MHBEPCUM TPOCTHMKOBOMO caxapa.

Tema 22. PepMeHTaTUBHbIN KaTanus.

JNeKLMoHHoe 3aHsiTne (3 4aca(os)):

depMmeHTaTMBHbIA Katanma. Obwme cBeaeHUs 0 KUHETUKE N MeXaHM3Max qOepPMEHTATUBHbIX
peakuuin. CybcTpaTtHas cneundnyHOCTb OePMEHTOB. AKTUBHbIE U aaCOPOLMOHHbIE LEHTPI
doepMeHTOB. MexaHn3ambl pepMeHTaTMBHOro katanuaa. YpasHeHne Munxaanuca-MeHTeH.

npaktnyeckoe 3aHsitne (2 4aca(os)):
Teopusi akTUBHbIX CTONKHOBEHWIA. CeMmnHap v peleHne 3agay.
naboparopHas paborta (5 yaca(oB)):

OnpegneneHne adEKTUBHbIX 3HAYEHUI MaKCUMalbHON CKOPOCTU peakunm 1 KOHCTaHTbI
Mwuxaanuca rno voomngy kanus.

Tema 23. Tema: PacTBopbl 31eKTPONUTOB U 3NEKTPONPOBOAHOCTb.
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

Teopusa AppeHuyca, ee aKCnepuMeHTanbHoe 060CHOBaHWE 1 HeJocTaTku. [prnyrHbl yCTONYNBOCTU
WNOHHbIX CUCTEM. DHEPIUS KPUCTaNTMYECKOW PELIEeTKM U SHeprus conbearauun. Y nenoHas v
SKBUWBANIEHTHAS 3NEKTPONPOBOAHOCTb dNeKTponnToB. BeiBog doopmynbl Konbpayuwa. [NogsmxHOCTb
MNOHOB; MX 3aBNCUMOCTb OT KOHLEHTpaumu 1 Temneparypbl. YHucna nepeHoca n Metogpbl nx
onpegeneHuns. YpasHeHne OH3arepa; anekTpoopetniecknii u penakcaunoHHbIA agpdeKTbI.
SphekTbl BrHa n Jebasg-danbkeHrareHa. AHOManbHas anekTponpoBoaHOCTb: MOHbI H30+ n OH-.
HeBonHble pacTBopbl; 06pa3oBaHne 4BONHMKOB 1 TPONHNKOB

npakTudeckoe 3aHsitne (4 yaca(os)):
Teopusi NepexoaHOro COCToSHMS (CTaTMCTUYECKMiA acnekT). PelweHne 3anau.
naboparopHas pabora (9 yaca(oB)):

Tepmuyecknin aHanna ( NOCTPOEHUEe AnarpamMMbl NIABKOCTU 418 CUCTEM C HA3KOW TeMnepaTtypon
nnaBneHuns).

Tema 24. Tema: 91C n TepMoanHaMMKa 3NEKTPOXUMNYECKUX Lienent.
JNIeKLMOHHOe 3aHsitne (6 4yaca(os)):

PaBHOBeCHbIE CBOCTBA MEX(a3HbIX 3aPSXKEHHbIX YaCTUL,. DNEKTPOXUMMYECKOE paBHOBECUE U
SNEeKTPOXMMnYeckuii noteHuman. MexaHn3m BO3HUKHOBEHWS OBOVHbIX 3/IEKTPUYECKMX CNTOEB Ha
rpaHvue pasgena ¢as. Popmyna HepHcta. Bonbta-noteHuman n npobnema abcontoTHOro ckadka
noteHumnana. 3C v anekTpoaHble NoTeHUMansl. 9nekTpoasl 1-ro n 2-ro poaa; knaccudgpukaumns
ranbBaHN4yeckux Lenen. TepMoaMHammKa ranbBaHN4YeCcKux afIEMEHTOB: NPUMEHEHNE YypaBHEeHNS
M'mb6ca-lenbMronbua onsg anekTpoXMMmyeckmx uenen. IoHHbI OBOMHOW 3NEeKTPUYECKNIA CNOW;
[0Ka3aTenbCTBO €ro CyweCcTBOBaHNS U MeToObl U3ydeHus. [Nonapuayembiii 1 HEMONSPUIyeMbIi
9NeKTPOobl.

npaktnyeckoe 3aHsitne (4 4aca(os)):
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Teopusi NnepexogHOro COCToAHUA (TepMoanHaMmyeckunin acnekT). PeweHne 3anau.
naboparopHas pabora (10 yaca(oB)):

Tepmuyecknin aHanua ( NOCTPOEHWe anarpamMmbl NNaBkOCTU AN CUCTEM C BbICOKOW TeMrepaTypon
nnaBneHuns).

Tema 25. Tema: KuHetnka anekTpoaHbIX npoueccos. dU3Nyeckuim CMbICN 3Heprum aKktusauum
B YCNOBUSIX 3aMen/IeHHOro paspsina. Tok obMeHa 1 nepeHanpsiXeHue.

JNIeKLMOHHOe 3aHsiTue (5 4aca(oB)):

KunHeTnka anekTpoaHbix npoueccos. MNMNoTHOCTb ToKa Kak Mepa CKOPOCTU 3NEKTPOLHOIO NPOLIECCa;
nonspusauuns anekTponos. CTanmm anekTpoaHoro npowuecca. BolBoa ypaBHeHNS 4ns Toka B TEOpUM
3amenneHHoro paspsaa. PrManyecknii CMbICN SHEPTM akTUBALIMMN B YCNOBUSIX 3aMELNEHHOMO
paspsna. Tok obMeHa 1 nepeHanpsixeHve. MexaHn3Mmbl MacconepeHoca: Andysmns, MUrpauns n
KOHBEKUMS. Tpy OCHOBHbIX YpaBHEHUS AMADPY3NOHHOW KUHETUKM 1 OBWMA NOAXOL K PELIEHNIO €€
3a4ad. 3aBMCUMOCTb TOKa OT MOTeHUMana B yCNoBUSX MEONEHHOM CTaLMOHAPHON andodoyaum K
nnockomy anekTpoay. MNonsporpadus; ypasHeHne NnbkoBmya 1 ypaBHEHWE NONAPOrpaconyeckoi
BOJIHbI.

npaktnyeckoe 3aHsitne (4 4aca(os)):

PeweHune 3apnay Ha Becb NpoiaeHHbln Matepman.KoHTponbHas pabota
naboparopHasi pabota (9 yaca(oB)):

MeperoHka GMHapPHbIX CMECENA.

Tema 26. Tema: Tepmoxumus.

naboparopHas pabora (10 4aca(oB)):

KanopumeTtpunsa.OnpeneneHne noctosiHHo kanopumeTtpa. OnpeneneHne TennoTbl pacTBOPEHUS
conm.

Tema 27. Tema: KnHetnka roMmoreHHbIX XMMUYECKUX peakLmn.
naboparopHasi pabora (9 4aca(oB)):

KanopvlmeTpvm. OnpeueneHme TennoTbl He|7|Tpanv|3au|/|V| CUNbHOW KNCNOTbl CUNbHbIM OCHOBAHMEM,
cnaboli KNCNnoTbl CUNbHLIM OCHOBaHUEM. OnpeueneHme Tennotbl rmgparaudnm conn.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITENIbHOM paboTbl AUCLUMINHBI (MOLYNSA)

Buabi
N Pasnen Cemect Henens | camocrositenbHow [TpymoeMKoCTb gﬁ%ﬁ:;;?:;ﬁﬂg;
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTY[eHTOB P
MoaroToBeka k
KOHTPONbHOW
pabore:
- n3yyeHve

Tema 3. Bropoit 3akoH J'IeiLI,VIOHHOFO o4 KOHTpONbHas

TEPMOONHAMUKMN. MaTeprana o paboTta

YpaBHeHne BTOPOro Teme

3 Hal-lan6a TEPMOAMHAMUKM | ¢ 5 ["Xumuueckas

ong obpatnMbIX 1 TepMoAMHaMIKa”

HeobpaTUMbIX S

nPoLeccoe. 13 BHMHONOHM®
N3MEHEHMS Pasbop T1noBbix

6 ownbok npwu

oHTpONNM Np eweHnn 3apay
pasnnUyHbIX P
YCNOBUSX.
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
MogroToska K
KOHTPONbHOW 24 Ec;ggeganaﬂ
Tema 7. OcMoTuyeckune paborTe.
aBneHuns. YpaBHeHne PeweHwne 3apav
7. |BanT-lodpcpa, ero 5 11 |Ha BbluMCNEHME MooseDKa
TEpMOoaNHaMUYECKMit N3MEHeHUs: 5 gmeHEblx sanad
BbIBOL. pyHKumm M'mbbeca P A
n ["'enbMronbua.
MogroToBka K
KOHTPONbHOW
pabore:
n3yyeHue
NEeKUMOHHOro 24 K(;g;gganaﬂ
marepuana no P
Tema 12. Tema: Teme
12.[9nekTpoasmxywme 5 16,17 |
: ’ XapaktepucTunyeckune
CUnbl. CPYHKLIMN.
PeweHwne 3apav
Ha Bbl4MCIIEHNE [MpoBepka
24C 6 PELEeHHbIX 3a1ay
rafibBaHN4YeCKmnx
9/IEMEHTOB.
Tema 13. Tema: noarotoeka K
13.|[KnHeTtuka anekTpoaHbIx 5 18,19 |KoHTpOnbHOM 18 KZ%LEZHbHaH
NPOLEeCCOB. paboTte P
Mogrotoeka K
KOHTPO/bHOW
pabore:
n3yyeHue
KOHTpONbHas
Tema 18. Teopus NEeKLMOHHOro 24 pa6o€a
coynapeHuin B maTtepuana no
18 [IPVMEHEHNN K 6 5 Teme "Teopun
"IBUMONEKYNAPHBIM U XVMUYECKOM
MOHOMONEKYNAPHbIM KUHEeTUKn"
peakuunsm. PeweHwve 3ana4
Ha BblYNCNEHNE Mposepka
obuiero yncna 6 PELWEHHbIX
CTONKHOBEHUM 3apau.
peareHToB.
noaroToBkKa K
KOHTPO/IbHOW 24 K(;lg;gganaq
pabore. P
PacTteopbl
23. 10,11
3 3NEKTPONUTOB W 6 0.11 |koHcTanT Mposepka
3NEKTPONPOBOAHOCTb. gg’gﬁg%’gé‘:‘m"' no 6 PeLEeHHbIX
Y.
9N1eKTPONPOBOAHOCTH sana
pacTeopa oT
KOHUe
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Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)
CTYAEHTOB
MoaroToBka K
KOHTPONbHOW 18
paboTte

PeweHxve 3apay
Ha Bbl4MCEeHNe
SHepruu
akTMsaumm [MpoBepka
XUMUYECKOoN 6 peLleHHbIX
peakuun no 3apau.
3aBMCUMOCTU
KOHCTaHTbI
CcKopoCTU p

Moarortoska K
KOHTPONbHOW
TOYKE: U3yyeHne
NEKUNOHHOro
maTepvana rno
pasneny

Tema 27. Tema: "nekTpoxmmmns"
27.|KnHeTnka roMoreHHbIX 6 18,19 |PeweHune 3anav
XUMUYECKUX peakLumil. Ha BblYUCEHne
KMHETNYECKNX
napameTpoB 4
napannenbHbIX 1
nocnenosaTenbHH
XUMNYECKMX
peakL,

NTtoro 216

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

KOHTPONbHAaS
Tema 25. Tema: paboTta
KnHeTnka anekTpoaHbix
npoLecCcos.
dunsnyecknii cmbicn
25.|aHeprum aktneaumm B 6 14,15
YCNoBMAX
3amenneHHoro
paspsiaa. Tok obmeHa u
nepeHanpsixxeHue.

20 KOHTpPOJ/IbHas
TO4YKa

[MpoBepka
PeLleHHbIX
3apav.

X

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs
- KOMMbIOTEPHbIE NPE3eHTaLUN NEKUNNA;

- IHTEPAaKTMBHbIA ONPOC MO pasnaenam Ha nabopaTtopHOM NPakTUKyMe U CeMMHapax no puan4eckoi
XUMUW;

- pelleHne 3a4a4 nocne NHTepakTMBHOro onpoca no Ton UM MHON TeMe;
- pa3bop KOHKPETHbIX 3a4a4 Ha NPakTUKyMe.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Tema: OCHOBbI XUMUYECKOWN TEPMOAUHAMUKUN. OCHOBHbIE MOHSATUS.
Tema 2. Tennota u pabota pasHoro suaa. NMepsbit 3aKOH TEPMOANHAMUKM.

Tema 3. Bropoun 3aKkoH TepMoguHaMMKU. Y paBHEHUe BTOPOro Havyana TepMoauHamMukKv ansi
obpaTuMbix 1 HeOOpaTUMbIX NPOLLECCOB.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:
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1. | 3aKOH TepMoanHaMmKmn ans n3o06apHbIX YCNoBuiA (3HTanbnus). 2. 3akoH ecca (TennoBo
adhdoekT xmmmnyeckom peakumm). 3. Cnencreme 3akoHa ['ecca (4To Ha3biBaeTCca TENNOTON
06pa3oBaHNS XMMMYECKOro coeanHeHns?). 4. MonbHas TenNoeMKoCcTb, 3aBUCMMOCTb OT T. 5. 3aKoH
Kupxrodhha B audbpepeHumnansHom coopme. 6. 3akoH Kupxrogodgoa B MHTErpanbHom goopme (pasHble
cTeneHn NPpUBANXeHNs NPy UHTErpupoBaHuK). 7. Il 3aKoH TEPMOAMHAMUKM, SHTPOMMS. 8.
Ob6beaunHeHHas 3anuck | n |l 3akoHa TepMOANHAMMKMN.

P3360p TUMNOBBIX OWKNHOK npwn peweHnn 3anad , npMMepHbie BOMPOCHI:

Ob6cyxaeHne BONpoCoB Mo TepMoxmMun. Pazbop pelweHns 3anaym Ha Bbl4UCEHNE TEMNOBOMO
adpdpbekTa peakumm, KOMOUHNPYS TENoBble 34IEKTbI PeakLuii, KOTOPbIE N3BECTHbI.

Tema 4. dDyHaameHTanbHoe ypaBHeHUe Mmb6ca. XapakTtepuctmyeckue coyHKL M.

Tema 5. Xumnyeckum noteHuan naeanbHOro U HemaeanbHOro ra3os.

Tema 6. Tema: PacTtBopbl. Pa3oBble paBHOBECUS.

Tema 7. OcMoTnyeckue siBneHns. YpasHeHue BaHt-Iocpcha, ero repmoanHammyecknn BbiBog,.
KOHTponbHas paboTa , NpUMepHbie BONPOCHI:

TepmoauHammka. KoHTponbHas pabota € 1 (npumepbl 6unetos). BUJIET 1 1. Haittn tennoty
obpasoBaHuns ZnSO4 ncnonbays: 1) ZnS(1) = Zn(T1) + S(pomb) - 183.92 kAx 2) 2ZnS + 3 02 =2
ZnO + 2 SO2 + 927.46 kOx 3) 2 SO2 + 02 = 2 SO3 + 195.96 k[x 4) ZnSO4 = ZnO + SOS - 230.32
KX 2. HaliTn nameHeHne sHTanbnum 1 BHyTpeHHen aHeprm npu 298 K ana peakumn H2S(r) +
02(r) = H20(r) + SO2(r) HainTn nameHeHne aHTanbNUn 1 BHyTpeHHen aHeprim npu 1000 K.
Heobxonumblie faHHbIe B3STb U3 cnpaBoyHuka. 3. Hatn nameHeHune aHtponum npu P = 1 atm. Mpn
HarpeBaHun 25 r CH30OH ot T1 = 160 K o T2 = 400 K, ecnu saHTanbnusa nnaenenuns = 3.16k1x ,
aHTanbnns ncnapenus = 35.24kx , Cpte = 1.84 , Cpx = 3.19, Cpraz = 1.55, Tnn = 175 K, Tkun =
338 K. BUNET 2 1. Hantn tennoson acpcpekT peakuun: CH4 + CI2 = CH3CI + HCI Ucnonb3ys: 1)
CH4 + 202 = CO2 +2 H20 ? 889.42 kIx 2) CH3CI + O2 = CO2 + H20 + HCI ? 685.52 kx 3) H2
+ 02 = H20 ? 285.57 k0 x 4) H2 + CI2 = HCI ? 92.21 k0 x 2. Onsa peakuumn 2 H2 + CO = CH3OH(r)
BbIYUCNUTL N3MeHeHne aHTanbnum npy 250C. Haintn Bug 3aBMCUMOCTM M3MeHeHUs aHTanbnum = f(T)
1N UCrnonb3ys eé BblYnCcnNTb n3MeHeHne aHTanbnum npu 350 K. 3. Hantn namexHeHue sHtponuu npm P
=1 aTt™. MNpun HarpesaHum 20 r C2H50H ot T1 = 150 K go T2 = 390 K, ecnu aHTanbnmns nnasneHns
=21k X , sHTanbnus ncnapexms = 32,4kx , Cpte = 3.56 , Cpx = 2.43 , Cpraz = 1.63, Tnn = 159
K, Tkun = 351 K.

[MpoBepka peleHHbIX 3a4ady , NPUMeEpPHbIE BONPOCHI:

O6cyxaeHne pe3ynbTatoB KOHTPONbHOWM paboTbl 1 pa3bop TnNoBbix ownbok. Pazbop peleHuns
3apayn. Onpenenute paboTbl 306apHOro 06paTMMoro pacwmpeHns 3 Monb UAeanbLHOro rasa npu
ero HarpeaHuu ot 298 no 400 K. PeweHne. Paboty n3obapHoro paclumpeHunst onpenensem no
ypaBHeHuio W =nR(T2-T1)=3"8,314(400-298)= 2,54« [1x n gpyrme nogobHoro Tuna.

Tema 8. MNeteporeHHble cuctembl. MpaBsuno a3 MMb66ca n ero BoiBOA.

Tema 9. Tema: 3akoH gencrTeus macc. Xmummyeckoe paBsHoBecue.

Tema 10. Tema: BnusHmne Temnepatypbl Ha KOHCTaHTYy paBHOBECHUS.

Tema 11. Tema: dneMeHTbl CTaTUCTUYECKON TEPMOANHAMUKMN.

Tema 12. Tema: dneKTpoABMXYLLUE CUJIbI.

KOHTponbHas paboTa , NpUMepHble BONPOCHI:

1. dyHkumsa Mmbbea, cBs3b ¢ A nonesH.. 2.dyHkuus Menbmronbua, cBa3b ¢ A nonesH.. 3. Npasuno
a3 'mbbca (cTeneHb cBobOAbI, hasa, KOMMOHEHT). 4. [lnarpamMmma coctosiHMs BoAbl. 5. Yemy paBHO
ymcno cteneHei ceoboabl B dourypaTuBHOM Touke a?

[MpoBepka peleHHbIX 3a4a4y , NPUMepPHbIe BONPOCHI:

MoBTOpPHOE peleHne 3aaay KOHTPONbHOM paboTbl M pa3bop TUMNOBbIX OWNOOK: HE YYMTbIBAIOTCS
CTEXMOMETPUYECKNE KOIPPULIMEHTBI peareHToB, NX arperaTHble COCTOSHUS, 3HAKN TEMNOBbIX

9O eKTOB XUMNYECKUX COEONHEHWIA.

Tema 13. Tema: KuHetnka anekKTpoaHbIX NPoOLLEeCCOB.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:
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TepmoanHamuka. KoHTponbHas pabota € 2 (npumepbl 6unetos). BUNET 1 1. Onpenenutb
N3MEHEHME SHTPOMUN, BHYTPEHHEWR SHEPrnn , dHTaNbNUK, oyHKUMK "'enbmronbua n Mmbbca npw
cMeweHnm 4*10-4 M3 F2 ¢ 5*10-4 M3 CI2 npu T = 298 K. Ha4yanbHoe naBneHune ra3os 66110 1 atm.
KoHeuHbln 06bem cmecn 9*10-4 M3. 2. Insa peakummn N2 + H2 = NH3onpenenutb: 1) HopmanbHoe
cpoacTtBo N2 k H2 npu T = 600 K; 2) Bbixon NH3 npu obwem aasneHun 1 atm n T = 600 K, ecnv N2 un
H2 BBELEHbI B peakLMOHHbIA COCY L B CTEXMOMETPUYECKNX KOonnyecTteax; 3) bynet nu
obpaszosbiBatbcst NH3, ecnu ncxoaHble faBneHns ra3oB B peakUMOHHON cMeck paBHbl PN2 = 1 atw,
PH2 = 1.5 atm, PNH3 =1 atm, T = 600 K. BUJIET 2 1. Onpenenntb NU3MEHEHNE SHTPOMMNMN,
BHYTPEHHE 3Hepruu , sHTanbnuu, pyHkumnn Menomronbua n M'bbca npu cmeweHun 210-4 m3 CH4
n 3*10-4 M3 He npu T = 298 K. Ha4yanbHoe nasneHue ra3os 66110 1 atM. KoHeYHbIn 06bem cmecu
5*10-4 m3. 2. OnpegennTtb ang peakuun H2 + CI2 = 2 HCI2: 1) HopmanbHoe cpoacteo H2 k CI2 npwu
900 K; 2) Bbixoa HCI npu obwem nasneHumn 1 atm 1 900 K, ecnn H2 n CI2 BBeaeHbl B peakLMOHHbI
cocyq B CTEXMOMETpUYECKMX konmyecTeax; 3) byaet nu npotekatb peakumst obpasosaHusi HCI, ecnu
NCXOmHble OaBNeHUsl ra3oB B peakLUMOoHHOM cMeck paeHbl bbinn PH2 = 0.4 atM, PCI2 = 0.3 aTtm, PHCI
=0.14 at™, T = 900 K. BUJIET 3 1. Onpenenntb N3MEHEHNe 3HTPONUK, BHYTPEHHEN SHEPTM
,oyHKUMKM 'nbbca n Menbmronbua npu cmewerHun 7*10-4 M3 N2 n 9*10-4 M3 CI2 npun T = 298 K.
HavanbHoe naBneHue ra3o. 66110 1 atM. KoHeyHbIn 06beM cMecn 16*10-4 M3. 2. OnpenennTtb Ans
peakumn PCI3 + CI2 = PCI5: 1) HopmanbHoe cpoacteo PCI3 k CI2 npn 500 K; 2) Bbixon PCIS npw
obwem nasneHnn 1 at™ 1 500 K, ecnn PCI3 n Cl2 BBeeHbl B peakUMOoHHbI cocyn B
CTEXMOMETPUYECKMX KonnyecTaax; 3) Oynet nu pasnaratbca PCI5, ecnv ucxonHble AaBneHUsi ra3os B
peakumnoHHoh cmecu pasHbl 6binn PPCI3 = 0.3 atm, PCI2 = 0.6 atm, PPCI5 = 0.2 atm, n T = 500 K.
BUJIET 4 1. Onpenenntb U3MEHEHUE SHTPOMUMW, BHYTPEHHEN SHEPTUN , SHTANBbNUN, PYHKLUNN
enbmronbua n MN'mbbca npu cmeweHmmn 2*10-4 M3 CO2 n 4*10-4 M3 CH4 npu T = 298 K. HavyanbHoe
nasneHve rasos 6bino 1 atM. KoHeyHblin 06bem cmecn 6*10-4 mM3. 2. [Ina peakumm C2H4 + H2 =
C2H6 onpenenutb: 1) HopmanbHoe cpoacTeo C2H4 k H2 npun 800 K;

Tema 14. Tema: XuMnueckas KuHetuka. Metoabl onpeneneHns nopsigka peakuuu.

Tema 15. CnoxHble peakuun. MprHUUN HE3aBUCUMOCTU 3NIEMEHTaAPHbIX CTaauN.

Tema 16. LlenHble peakuun. Peakuum B NOTOKeE.

Tema 17. Teopusa nepexonHOro COCTOsIHUA (CTaTUCTUYECKUA U TepMOOUHAMUYEeCKUIA acnekT).

Tema 18. Teopusi coynapeHui B NPUMEHEHUMU K 6BUMONEKYNSIPHBIM U MOHOMONEKY/ISIPHBIM
peakuumsim.

KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:

1. Pa3MepHOCTb 1 NPUMEPHbIE YACNEHHbIE 3HAYeHUs Z (0blwee Yncno CToNnKHoBEHUIA). 2. Kakyto
MONEKYNAPHYIO MOAENb NCMONb3YOT NPU BbiBOAE 00LWero Yncna cTonkHoBeHnin? 3. MosicHuTe
TEPMUHbI "appekTMBHBLIN anameTp” un "adppekTMBHOE cevyeHne" CTONKHOBEHN?. 4. 3aBUCUT N
appekTMBHBIN gnameTp oT Temnepatypbl? 5. MNoscHuTe TepMnH akTMBHaa monekyna?. 6. Kakve
rMNoTesbl nexar B OCHOBE TEOPUM aKTUBHbIX CTONKHOBEHUIA? 7. HTo Takoe cTtepudeckuii cpaktop P
(cbusnyeckmin cmbicn B TAC)? 8. Kak cBsizaHbl Mexay cob0W BENMYUHBI SKCNEPUMEHTANIbHON 3HEPTK
akTmBauuun n aHepruu, exogsuwen B ypasHeHune TAC ( Esken n Ea )? 9. KakoBbl OCHOBHble
nocTomHcTBa U HepoctaTkm TAC? 10. 3HaHMe Kakmx CBOWCTB MONeKyn HeobxoanMo ons pacyeta
yucna cTonkHoBeHuid (Z) ? 11. Npobnembl MOHOMONekynsipHbix peakumin (TAC). 12. OCHOBHble
nonoxeHus teopun JliuHgemana. 13. OcHoBHOe oTnndne Teopuii XuHwenbsyna, Kaccens u
Cnewntepa ot Teopun JinHoemana. 14. Kakoe npegnonoxeHve nerno B ocHosy TINC? 15. Kakue xum.
peakuun nony4Ynnn HassaHue agnabaTtnydecknx? 16. Ha kakmx noctynaTtax ocHoebiBaetcst TI1C? 17.
[MoyeMy npu BbIBOLE YPaBHEHWUS ONS KOHCTaHTbl CKOPOCTU peakumm paccMaTtpmBaeTCs He To4Ka,
oTBevaroLlas BeplmHe noteHumanbHoro 6apbepa, a HeKOTopbIn 0Tpe3ok 8? 18. PaamepHOCTb 1
domsnyeckunn cmbicn MHoxuTens KT/h B TNC? KakoB YMCNeHHbIN NOpSAoK 3TOM BeNUYUHbI? 19. YT0
03Ha4aeT "TPaHCMUCCUOHHbIN KoadbmumeHT" Bo3MoXHble NpuynHbl ero nossnexHns? 20. Novemy
npu paccmotpeHnn TIC Bo3HMKaAET BONPOC TEPMOANHAMMUYECKOrO acnekTa aton Teopun? 21.
TepmoanHammnyeckuin acnekT TIC, cea3b Eaken n AH=. 22. Vicnonb3osaHue TINC ons oueHkn
ctepuyeckoro mHoxutens TAC.

MpoBepka pelieHHbIX 3a4a4. , MPUMePHble BOMPOChI:

ObcyxaeHne pe3ynbTaTtoB KOHTPONbHOM paboTbl. MpumMep Tunoeoi 3agayun. PasnoxerHne HJ
AaBnseTcs GUMONEKYNAPHON peakumein, SHeprus akTueaumm Kotopoi pasHa 184800 [ x/mMonb.
Peakumns npotekaet npu 566 K, onametp Monekynbl, BbIYUCIEHHbIN NO BA3KOCTU paseH 0,35 HM,
KOHueHTpauusa 1 monb/n. Onpenennte KOHCTaHTy ckopocTu npu 566 K.
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Tema 19. doTOXMMMYECKUE peaKLUW.

Tema 20. Tema: Katanus. [omoreHHbIN KaTtanums.

Tema 21. NeTeporeHHbIN KaTanus.

Tema 22. PepMeHTaTUBHbIN KaTanms.

Tema 23. Tema: PacTBOpbl 3/1€KTPOSIUTOB U 3N1EKTPONPOBOAHOCTb.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

KnHeTtuka. KoHTponbHas pabota (npumepbl 6unetos). bunet € 1 1. PacTtBop yKCyCHO3TUNOBOrO
adpupa npm C1=0,01H n 293 K ombingetcsa 0,002H pactsopom (C2) eagkoro Hatpa Ha 10% B TeyeHne
23 MUHYT. Kak N3MEeHUTCS 3TO BPEMS, ECNN YMEHbWNTb KOHUEHTpauMn pearnpyrowmx sewects B 10
pas (nopsanok peakumun=2)? 2. KoHctaHta ckopocTtn ans peakuun: 2N205(r) = 2N204(r) + O2 (r)
nmeeT 3HadeHune 0,69c-1. Yemy pasHo t1/2? PO= 500 mm pt.cT. Kakoe 6ynet Pobu, B peakLiMOHHO
cmecu vyepes 400 ¢ nocne Havana peakumn? 3. Boiseaute cpopmyny, ceasbiBatowyto t1/2 ¢ CO ans
peakuuun Hynesoro nopsaka. bunet € 2. 1. XnopuposaHue 6eH3ona, NpoOBOAUMOE B NEASHOW
ykcycHoi kucnote: C6H6 + Cl2 = C6H5CI + HCI siBnsieTcsa peakuwneli BToporo nopsiaka, k=1,5*10-6
m3/kmonb*c. MicxoaHble KoHueHTpauun: 6eH3ona 0,5 kmonb/M3 1 xnopa - 0,05 kMonb/M3.
Onpegnennte, 3a Kakoe BpeMsi 0bpasyeTcs NoNoBMHA BO3MOXHOMO NPU 3TUX YCNIOBUSIX KONMYECTBA
xnopbeHsona? 2. BoiBeante coopmyny ons t1/2 peakuun nepsoro nopsaka. 3. Onpenennte nopsaaok
N peakumy KOHBepcun napa-sogopona B opto-sogopoq npu 923 K, nonb3ysicb 3aBUCUMOCTbIO
mexnay t1/2 n pasneHnem. 3HadyeHns nasneHns PO n t1/2 cnenytowmne: Po*10-5, Ma 0.067 0.133
0.267 0.533 t1/2, c 648 450 318 222

MpoBepka peweHHbIX 3a4ay. , NPUMEPHbIE BOMPOCHI:

O6cyxaeHve pe3ynbTatoB KOHTPONIbHON paboTbl 1 pa3bop TUNoBbIX ownboK. MprMepbl TUNOBbIX
3apad: 1. Bolumcnute cpegHme noHHble KoadbdomumeHTol aktnsHocTn ang 0.01 n 0,0001 M pactesopos
xnopuaa Hatpus. CpaBHMTE NONMYYEHHbIE BENNYUHBI C AaHHbIMW, MPUBEAEHHbLIMU B CMIPABOYHUKAX. 2.
Bbluncnnte cteneHb gmnccoumaumnm sogbl npu 298 K, ncnonbadys yaoenbHy0 anekTPpUYeCckyto
NpPOBOANMOCTb BOAbI, MNIOTHOCTb U NOABUXHOCTU MOHOB.

Tema 24. Tema: 34C n TepMognHaAMMKa INEKTPOXMMUYECKUX Lienen.

Tema 25. Tema: KuHeTuka anekTpoaHbIX npoueccoB. PDN3n4yeckM CMbICN 3HEPruu akTuBaummn
B YCNOBUSIX 3aMe/IeHHOro pa3spsiaa. Tok o6MeHa u nepeHanpsixeHue.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Bunet € 1 1. [Nepekncb BogoOpOAa B NPUCYTCTBMM NMNATUHbI pasnaraeTcs ¢ BblAENEHNEM KMCNopoLaa.
B onbiTe nonyyeHbl cnegyrowme peadynbtatol: t, MuH. 10 20 30 40 - Vkucn, cm3 3.3 6.0 8.1 9.6 15.6
Onpenenntb NOPALOK Peakumm U HauTK BPEMS, B TEYEHNE KOTOPOro pas3noxmuTcsa 1/3 HavyanbHoro
konnyectea H202. 2. [1ns HeobpaTUMoi peakuumn NepBoro Nopsaka BblYMCANTL: BO CKOMbKO pas
notpebyetcst bonblie BpeMeHu, 4Tobbl npopearnposano 99.9% NCXo4HOro BEWeCTBa No CPaBHEHMIO
C TEM BPEMEHEM, KOTOPOEe HeobX0AMMO Ha MepByto MONOBMHY peakuun. 3. Hapucyiite rpagouk
3aBUCMMOCTU KOHCTaHTbl CKOPOCTU peakumn OT KOHLEHTpaLMn NCXOLHbIX BewecTs. bunet €2 1.
CkopocTtb peakuun (C2H5)N + CH3I = [(C2H5)N+CH3]I- B HUTpobeH3one onpeaenanacb npu 25C.
HarpgeHo, yto t, ¢ 1200 1800 2400 3600 4500 5400 x*10-3 monb/n 8.76 10.76 12.08 13.92 14.76
15.38 X - KONMYECTBO TPUATUNAMNHA UM KOONCTOrO MeTUna, npopearmposaslee 3a Bpems t. CO
ammHa u noguctoro metuna pasHbl 0.0198 monb/n. OnpenenuTtb NOPALAOK peakuun n k. 2. MNpw
N3y4eHnn peakummn mexay HUTpobeHzonom n SO3 6bina nonyyeHa cnegyrowas 3asncumocts WO ot
Ha4YanbHOWM KOHUEHTpauum Tpruokcuaa cepbl: [SO3] monb/n 0.89 0.61 0.56 0.52 0.48 0.32 WO, ycnos.
en. 0.59 0.35 0.31 0.29 0.24 0.16 OnpepnenuTe nopanok peakuumn no [SO3Z]. 3. HapucyiTe rpaduk
3aBUCMMOCTM Neproa nonypacnana oT KOHUEHTpauuu ang peakumm HyneBoro nopsaka.

MpoBepka peweHHbIX 3a4ay. , NPUMEPHbIE BOMPOCHI:

MpumMepbl TMNOBbLIX 3a8a4: 1. Yepes pacTBop cynbgpara Mmeam npoxoaut Tok cunom 1.5 A.
Onpepnennte TEOPETUYECKMIA BbIXOL MEAM B TeHEHME 04HOro Yaca. 2. Onpenennrte pacxon,
9NEeKTPO3Heprun Ha nonydvyeHre 1 T Meam npu Bbixoge no Toky 96%.

Tema 26. Tema: TepMmoxumus.
Tema 27. Tema: KuHeTka romoreHHbIX XMMUYECKUX peakLun.
KOHTPOMbHAs TOYKa , NPUMEPHbIE BOMPOCHhI:
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1.Hangnte noteHumnan BOOOPOAHOro anektTpona npu pH=7, temnepatype 36.6?C 1 gasneHun
Bogopoaa 1 atM.? 2.06bscHUTE, B YEM NPUYMHA Pa3/IMYUIA B 9NEKTPONPOBOLHOCTM BOAHBIX
pacTBOPOB Xfopuaa HaTpua 1 rmapokcnaa HaTpusa ¢ KoHueHtpauven anektponuta 0.01 monb-n-1,
€Cnu Temrneparypbl pacTBOPOB 04MHaKOBbI. 3.Kak, Mest aKCnepuMeHTasnbHble AaHHble Mo
N3MEPEHNIO YOENbHON 3NeKTPONPOBOAHOCTI pacTBopa cnaboi KMCNoTbl NPy pasHbiX pasBeneHusIX,
BbIYMCNNTbL KOHCTAHTY guccoumaumm kucnotol? 4.Paccuntante 9C uenun, coctaBneHHOM 13
LMHKOBOrO 1 CTaHO4AapTHOro BOOOPOAHOMO 9M1EKTPOLAOB, NMPY aKTUBHOCTM MOHOB LIMHKA, paBHOM 1
(cTaHOapPTHbIA NoTeHuman unHka paseH -0,763 B). 5.1306pa3nTte 3aBUCMMOCTb Y OENbHO
3NEeKTPONPOBOAHOCTM PacTBOPA CONSIHON KNCNOThbl OT 06bEMa f06aBNeHHOro pacTeopa rmapokcuaa
Hatpus. 6.HapucyinTe rpadomk KOHUEHTPALUNOHHOW 3aBUCUMOCTU YOENbHOW 1 MOSIbHOM
9N1EKTPONPOBOAHOCTEN, CTEMEHN U KOHCTaHTbI guccoumaumm MypaesbmHom kncnotol. Kakas s
NepeYnCNEHHbIX BEIMYUH HE 3aBUCUT OT KOHLIEHTpaUMK KNcnoTtbl? 7.06bsicHUTe pe3koe naneHne
9NEeKTPONPOBOAHOCTU pPacTBOpa CUIbHOM KUCNOTbI NpU HEWTpanu3aummn wenoybto. 8.Kak paccuntarb
BennynHy 9C ranbBaHn4Yeckoro anemMeHTa. 9. 3a cHeT Kakmx peakuuii npoucxoant obpasoBaHme
noTeHuuana ctekngaHHoro anektpoga. 10. Kakum pacTBOpOM HaMOMHEH 3EKTPONNTUYECKMIA KITHOY,
cnyXawuii ons SNMMUHNPOBaHNS Andpdoy3nmoHHoro noteHumnana. 11. Yem obycnosneH MakCMyM Ha
KPVBOI 3aBMCMMOCTU &8 OT KOHLIEHTpaUMK ANst CUNbHbIX 3n1eKTponnToB. 12. Yem obycnosneH
MaKCUMyM Ha KPVBOI 3aBUCUMOCTUN & OT KOHLIeHTpauun ons cnabbix anektponmTos. 13.
PasmepHOCTb yaenbHOM 1 MOMbHOM anekTponpoBoaHocTU. 14.MNprBeanTe npumepbl peakumii obwero
KMCMOTHOroO U OCHOBHOIO Karanuaa, cneunguyeckoro KMCNOTHOro 1 OCHOBHOro kaTtanmsaa. 15.
Dur3NYECKNiA CMbICT MAKCUManbHOM CKOPOCTU pepMeHTaTUBHOM peakumnn. 16. DU3nYecknin CMbICH
KOHcTaHTbl Muxasnuca. 17. Yto Takoe cybcTpaTtHas KOHCTaHTa guccoumauum KoMnnaekca B
doepMeHTaTMBHON peakumn. 18. Yem oTnnyaetcsa dpusndeckas agcopdums ot xemocopbumm. 19.
ALcopbumnoHHbIn 3aKoH "eHpu. Ero orpaHnyeHms.

MNpoBepka peleHHbIX 3ajay. , NPUMEPHbIE BOMPOChHI:

ObcyxaeHne pe3ynbTatoB KOHTPONbHOM paboTbl 1 pa3bop TMNoBbIX ownbok. Vicnonb3osaHne
TEOPUIA XUMNYECKOW KMHETUKIN AN1St OLLEHKN KMHETUYECKUX NapaMeTpoB XMMUYECKIMX peakLmnii no
aKCrnepuMeHTabHbIM JaHHbIM.

Tema . UToroeasi popma KOHTpons
Tema . UToroBasi oopma KOHTpOns

MprMepHble BOMPOCHI K 3a4eTy 1 3K3aMeHy:
CamocTositenbHast pabota ctyneHToB (CPC) Bko4aeT cneaytolwme Buabl:
- N3y4YEeHNE TEOPETNYECKOrO NEKLMOHHOMO MaTepmnana;

- NpopaboTka TeopeTMYeCckoro Matepuana (KOHCNeKTbl NeKUWii, OCHOBHAs U OOMNOAHUTENbHAS
nutepartypa),

- 0hOpMNEHNEe pe3ynbTaToB NabopaToOpHOro NPakTUKyMa,
- pelweHne 3aaav.

MPUMEPBI BOMNPOCOB [4J19 CAMOCTOSATE/IbHOW PABOTbI:

. PaaMepHoCTb 1 NprMepHble YncneHHble 3HaYeHns Z (obLiee YnCno CTONKHOBEHWIA).

. Kakyto MonekynspHyto Moaenb NCMonb3yoT Npu BbiIBOAE 00Wero Yyucna CTONKHOBEHWIA?

. [losicHnTe TepMUHbI "adbhekTUBHbLIN AnameTp” n "adppekTMBHOE CevyeHne CTONKHOBEHNIA".
. 3aBUCUT N1 3PEKTUBHbLIA AMaMeTp OT Temneparypbl?

. [osicHnTe TepMuH " akTMBHas monekyna'".

. Kakve runotesbl nexar B OCHOBE TEOPUUN aKTUBHbIX CTONKHOBEHWUIA?

. YUTo Takoe ctepuyeckun daktop P (puaundecknin cmbicn B TAC)?

. Kak cBszaHbl Mexay coboii BENUYNHBLI SKCNEPUMEHTANbHON SHEPTMN aKTUBALMN 1 SHEPTIN,
Bxogsuwen B ypasHeHne TAC ( Eakcn n Ea )?

9. KakoBbl OCHOBHbIe fOCTONHCTBA U HepocTaTkm TAC?

10. 3HaHWe Kaknx CBOMNCTB MONEKyN HEOOXOAUMO ONst pacyeTa Yncna CToONKHOBEHWI (Z) ?
11. Mpobnembl MOHOMONEKYNApHbIX peakuuii (TAC).
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12. OCHOBHblE NONOXEeHUs Teopun JinHgemaHa.

13. OcHoBHOe oTnn4me Teopuin XuHwenbsyna, Kaccens n Cnentepa ot teopun JlnHgemana.
14. Kakoe npegnonoxeHue nerno B ocHosy "TMGC"?

15. Kakme xuM. peakuun nonyymnu HaseaHue "anmabatmyeckux"?

NMPUMEPBI BOINMPOCOB OJ14 3AYETA (5 cemecTp):

1. OCHOBHble NOHATUSA: TEPMOAMHAMMYECKMEe NapaMeTpbl (MHTEHCUBHbIE, 3KCTEHCUBHbIE, (PYHKLNS
2. COCTOSHUS).

3. | 3aKOH TEepMOAMHAMMKN: CPOPMYNIMPOBKU, MaTeMaTuyeckast 3anuch (BHyTPEHHSS SHEprus,
Tennota, pabora).

4. | 3aKOH TepMOAMHAMUKKN ONS N30NMPOBAHHON CUCTEMBI.

5. | 3aKOH TepMOaANHaMUKN AN N30XOPHbIX YCNOBUIA.

6. | 3aKOH TepMoAMHAMUKN AN N300apHbIX YCNOBUIA (3HTANbNNS).

7. 3akoH ["ecca (TennoBon adhhekT XMMUYECKON peakunn).

8. CnencTBue 3akoHa "ecca (4T0 HasbiBaeTCs TennoTor 06pa3oBaHNS XMMNYECKOrO COEAUHEHNS?).
9. MornbHas TennoeMKoCTb, 3aBUCUMOCTb OT T.

10. 3akoH Kupxrogpdpa B andpdpepeHumanbHom popme.

11. 3akoH Kupxrogocha B MHTErpanbHoi popme (pasHble CTENeHN NPUBANXEHNS npu
NHTErpupoBaHuu).

12. Il 3aKOH TepMoaNHaMUNKN, SHTPOMKUS.

13. Ob6benmHeHHas 3anuce | 1 |l 3akoHa TepMoaMHAMUKM.

14. DGD, cBs3b ¢ AnoneaH..

15. DFD, cBs3b C AMoOnesH..

16. Mpasuno ¢as M'mbbca (cteneHb cBobOObI, 0a3a, KOMMOHEHT).
17. narpamma coCcTosiHUS BOAbI.

NMPUMEPBI BUNETOB K 9K3AMEHY (5 cemecTp):

Bunet @ 1.

1. OCHOBHbIE MOHSTUS TEPMOANHAMUKN: CUCTEMA, COCTOSIHUE, NapaMeTpbl, PYHKLINS COCTOSHUS,
Tennota, paborta.

2. lll 3akoH TepmoamHamuku, noctynart lNnaHka, BblYMcneHne abCcontoTHON SHTPONMUN.

3. MNonumopHble NpeBpaLeHns: MOHO- 1 SHaHTUOTPONHblE NpeBpaleHns. narpaMmbl COCTOSAHNS
BOAb! U Cepbl.

Bunet @ 2.

1. Tennota n paboTa, NPMHUMN 3KBMBANIEHTHOCTN TEMNOThLI 1 PaboThI.

2. Xapaktepuctunyeckue yHKUUn: aHeprus IrenbmronbLa.

3. F'eTeporeHHble paBHoBecUs (pasa, KOMMNOHEHT, cTeneHb cBoboabl). MNpasuno gas MNbbea.

bunet @ 3.
1. HyneBoin 3aKoH TepMoanHaMuky, Temneparypa.
2. XapakTepucTtunyeckme doyHkummn: ceobonHas aHeprus mbbcea.

3. nOﬂVIMop(prle npespawleHnsa: MOHO- N 3HAHTUOTPOMHbIE NpeBpaLleHUs. ,D,I/IarpaMMbI COCTOSAHUNA
BOAbl N Cepbl.

NMPUMEPbBI BOIMPOCOB O/14 3AYETA (6 cemecTp):

1. KucnotHo-0CHOBHOI KaTtanma: cneundunyeckuin n obwuii.

2. MexaHn3Mbl MHrMOBMPOBaHMS DEPMEHTATUBHBIX Peakuuii (KOHKYPEHTHOE UHIMBNPOBAHKE).

3. MexaHn3Mbl UHIMBMPOBaHMA PEPMEHTATUBHBIX peakLUuii (BECKOHKYPEHTHOE MHIMBUPOBaHKE).
4. MexaHn3Mbl MHrMOMPOBaHUS DEPMEHTATUBHbIX PeakUnii (HEKOHKYPEHTHOE UHIMONPOBAHKE).

5. F'eTeporeHHblil katanua. YpaBHeHME OJ15 MOBEPXHOCTHOW KOHLEHTpaUnn: M30TepPMbl aacopoumm
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6. JleHrmiopa, Tuna Jlenrmopa n b3T.

7. KncnoTHO-OCHOBHOM Katanna: cneungunyeknii n obwuid. MpoToTponHbIA U NPOTONNTUYECKUIA
8. MexaHun3Mmbl.

9. ONeKTPOonpPOBOAHOCTb 3NEKTPONUTOB. Y AeNbHas N MONbHAS 3N1eKTPONpPoBOAHOCTY. [penenbHas
10. noHHasa noaBMXHOCTb. YpaBHeHne KonbpayLwa.

11. 9dbpekTbl BuHa n [ebas-PanbkeHrareHa.

12. AHoManbHas NoaBMXHOCTb noHoB H3O0+ 1 OH-.

13. 3aBUCMMOCTb MONbHOM SNEKTPOMPOBOAHOCTU CUSTbHBIX 3N1EKTPONIUTOB OT KOHLIEHTpauuu.
14. PenakcaumoHHOE 1 3N1EKTPOGOPETNYECKOE TOPMOXEHME.

15. 9nekTpoaHbI noTeHuman. YpasHeHne HepHcTa.

16. BogopoaHbin anekTpon. CtaHaapTHbI BOAOPOAHbIA 9NEKTPOL.

17. Knaccudpukaums anekTpogos.

18. OnekTpoabl |l pona (anekTpoabl CpaBHeEHUS, XnopcepebpsHbIii dNEKTPOL).

19. OKMCNNTENBHO-BOCCTAHOBUTENbHbIE 3M1EKTPOAbI (XMHMMAPOHHbIA 9NEKTPOL).

20. CTEKNAHHbIN 9NeKTPOL.

NMPUMEPBI BUNNETOB K 9K3AMEHY (6 cemecTp):

Bunet @ 1.
1. KuHeTnyeckme ypaBHeHNs s obpaTtMblx peakumin 1 nopsaka.

2. N3otepma Nanrmiopa. duccoumaums copbarta Ha age Yactu. YpasHeHue J1aHrmopa. MNpu kaknx
YCNOBMSAX CTEMEHb 3anonHeHns ByneT MakCMManbHOM Npu yCnoBun guccoumnanmn.

3. BogopogHbin anektpon. CtaHOapTHbI BOOOPOOHbIA 9NEKTPOL.
Bunet € 2.

1. KuHeTunuyeckoe ypaBHeHe Heobpatumon peakumm 1 nopsiaka.
2. YpaBHeHue AppeHuyca.
3. OdbhekTbl BnHa n [Jebas-PanbkeHrareHa.

Bunet @ 3.
1. KuHeTnyeckoe ypaBHeHne HeobpaTuMoii peakumm 2 nopsaka (BblBo4 1 aHanma).
2. TAC (npeanonoxeHust n BbIBOL YypaBHEHUS OS151 KOHCTAHTbl CKOPOCTH).

3. OnekTponpPOBOAHOCTb ANEKTPONNTOB. Y AeNbHas U MONbHAs anekTponpoBoaHoCTW. MNMpenenbHas
NMOHHAas NoABUXHOCTb. YpasHeHue Konbpayuwa.

7.1. OcHOBHas nuTteparypa:

1. ConomoHoB, b.H. MeToanyeckne pa3paboTky kK NPakTUKymy no onsnyeckom XumMmn: ons
CTYAEHTOB XMMUYeckoro cpakynbreTa: [yuebHo-metoanyeckoe nocobue / 6. H. ConomoHos, B. B.
Hosukos, M. A. Bapdgonomees]; KazaH. ([pusonx.) dpenep. yH-T, Kad. pus. xumun.?KasaHb:
[KazaHckuin yHusepcuter], 2012.7; 21.4. 2: Xumunyeckasa kuHeTunka.?2012. - 36 c.

2. lucuupiH, KO.A. (kaHa. xuM. Hayk ; 1961-) . MeToanyeckue paspaboTku K oblwemy npakTukymy no
SNEKTPOXUMUN : ANt CTYAEHTOB XMMMYECKOro MHCTUTYTA : [y4ebHO-MeToamndeckoe nocobue / 1O. A.
NucwnubiH] ; KasaH. degep. yH-T .7 KasaHb : [KasaHckuin (Mpusonxckuin) doenepanbHbii
yHuBepcuteT], 2012 .? 74 c.

3. MeToanyeckne paspaboTky K NPaKTUKyMy No omnanyeckor XumMmm [TEKCT: aNEeKTPOHHbIR pecypc]:
ONs CTYOEHTOB XMMmyeckoro cpakynbTteta / KasaH. roc. yH-T uM. B.W. YnbsaHoBa-JleHuHa; [Hayy. pen.
O.X.H., oou. b.H. ConomoHoB].?b.M.: B.n., b.r.

Y. 2: Xumnyeckas KnHetuka [TekcT: anekTpoHHbI pecypc] / [cocT.: J1. 3. MaHanosa, B. b.
HoBwukoB].?9nekTpoHHble fAaHHble (1 dpain: 0,56 M6).?3arn. ¢ akpaHa.?Pexum noctyna: OTKpbITbIA
Xnmmyeckas kmHeTtuka / [cocT.: J1. 3. Mananosa, B. b. Hosnkos].?b.m., 2006 .
http://libweb.ksu.ru/ebooks/publicat/0-756998.pdf
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4. EpemuH B.B. OcHoBbl 06weit 1 conandeckoin xummm / B. B. EpemuH, A. 5. Bopuiesckuia.
HonronpygHbin: MHtennekT, 2012. - 847 c.

5.bokwrenH B.C., Mengenes M.N. ®dusnyeckas xmmms: TepmoanHammka n knHetuka. - M.:MNCUC,
2012.- 258 c. http://e.lanbook.com/books/element.php?pl1_id=47443

6. AdpaHacbeB b.H. Akynosa O.[1. ®duaunyeckas xumus. [9nekTpoHHbIA pecypc] - CaHkT-MNeTepbypr.:
NaHb, 2012. - 416 C.

Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4312

7. BentoctuH A.A. NoTeHUMOMETPUS: (PUBNKO-XMMUYECKME OCHOBbI U MPUMEHEHUS [ONEKTPOHHbIN
pecypc] : y4ebHoe nocobue. ? AnekTpoH. aaH. ? CI6. : laHb, 2015. ? 334 c. ? Pexum gocTtyna:
http://e.lanbook.com/books/element.php?pl1_id=60646

8. EpemuH, B.B. OcHoBbl chmamueckor xumnn. Teopms: B 2 4acTax [DNeKTPOHHbI pecypc] : y4ebHoe
nocobve / B.B. EpemuH, C.W. Kapros, N.A. YcneHckas. ? 9nekTpoH. aaH. ? M. : 'JlabopaTopus
3HaHuit' (paHee 'BUHOM. JTabopatopus 3HaHwuit'), 2013. ? 590 c. ? Pexum poctyna:
http://e.lanbook.com/books/element.php?pl1_id=66369

7.2. JlononHuTenbHasa nuteparypa:

1. Banpamos B.M. OCHOBbI XMMMYECKOWN KMHETMKM 1 KaTanuaa. M.: Akagemus. 2003.
2. Nopuwkos N. OCHOBbI chn3nNyeckon xmmmn.- bBuHom.JlabopaTopust 3HaHuin, 2011. - 408 c.

3. dusnyeckas xumus : Yyeb. ans By3os: B 2kH. KH.1. CTpoeHune BewecTtBa. TepMoanHamumka / ;
KpacHos K.C., Bopobbes H.K., MogHes N.H.; MNMoga pea. K.C.KpacHosa .? 3-e n3a., ncnp. ? M. :
Boicwas wkona, 2001 .7 512 c.

4. dunaunyeckas xmmums : Yueb. ons By3os: B 2kH. KH.2. DnekTpoxuMusi. XuMmnyeckas KMHeTunka u
katanua / ; KpacHoe K.C., Bopobbes H.K., NogHes WN.H. n ap.; Noa pean. K.C.KpacHosa .? 3-e nag.,
ucnp. ? M. : Boicwas wkona, 2001 .7 319c.

5. Monoga, A.A. dunsnyeckas xumus [OnekTpoHHbIN pecypc] : yuebHoe nocobue / A.A. Monoea, T.B.
MonoBa. ? AnekTpoH. gaH. ? CI16. : NaHb, 2015. ? 495 c.

Pexwum poctyna: http://e.lanbook.com/books/element.php?pl1_id=63591

7.3. UHTepHeT-pecypcCbl:

A. bepe3oBuyk Pusnyeckas xMMusa: KOHCNeKT nekuni - http://www.ph4s.ru/book_him_phys.html
Mocobusi no donaunyeckoin xummm - http://www.fptl.ru/Y4eba_Fizhimija.html

dopym xMMKKOB - http://forum.xumuk.ru/index.php?showtopic=49605

Xumunyeckun goakynbtetr MIY - http://www.chem.msu.ru/rus/teaching/phys.html

ONEKTPOHHbIE pecypcbl XMMN4eckoro nHctutyta Ky -
http://repository.kpfu.ru/?r_id=7&p_type=21&P_CHECK_EMP_EOR=1&P_CHECK_STUD_EOR=1

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHve gncunnnuvHbl "®dusmyeckas xummns" npegnonaraeT UCNONb30BaHWE Cneayrolwero
MaTepuanbHO-TEXHNYECKOro 0b6ecneyeHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

MNepeyeHb OCHOBHOMO y4ebHOro 060pyAOBAHUS: BbITSXHbIE WKadbl, CywunbHble wkadgbl SNOL,
ABBE REFRACTOMETER, tepmocTartbl, konboHarpesartenu, nonspumetp POLAX-2L,
cnekTpodpoTomeTp 13-54008u, Becbl (MASSA-K n OHAUS), NCTOYHMKN NUTAHUS MOCTOSHHOIO ToKa
GPD-73303S, marHutHble Mewankn RH basjk 2IKAMAG, koHaoyktomeTtpbl (AHNOH A-7000 n EC 212
Cnductivity Meter), Tutpatopsl TitrLine, reHepaTop HanpsxeHns 3-36 A, P 300 3, pH-meTpbl (673 M
n 150 MW), mynbtume gninHblin npoektop SAMSUNG, BonbTamnepoommeTpbl GDM-8145,
mynbTumeTpbl Keitley 200/E, YJIK "XumMung", KoMnbioTepbl.

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpebosaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnio 04.03.01 "Xumua" n npodpunio nogrotosky duamyeckas Xxmmms .
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