Mporpamma omcuunnmHel "®unsmyeckas xumna"; 020100.62 Xrmuns; BeOywWwmin HayYHblA COTPYAHWK, A.H. (npodpeccop) ConomoHos B.H.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
Xumnyeckmim nHCTUTYT MM. A.M. Bytneposa

ﬂ _3_?_. BEP bﬂﬁma \
n HPE‘WF‘E‘JP H | I - =
I'iﬂ u{ipamaarﬁ ILHUrH nearensiocTH KPY

ﬂpﬁd‘: MunSapimgs P.I, f’
P

noannucaHo 3/1eKTPOHHO- Lqu)pOBOM noanncero

I'Iporpamma ANCLUUMNINHDbI
dusnyeckas xumusa b3.6.4

HanpasneHue nogrotoeku: 020100.62 - Xnumuns
Mpodomnb NoaroToBkn: AHanNUTMYyeckKas XumMns
Keanudpmkauns BbinyckHvka: bakanasp
dopma 0by4eHUs: o4HOE

SA3bIk 00y4eHNs: pyCccKuia
ABTOp(bl):

ConomoHos b.H.
PeueH3eHT(bl):

Ynaxosud H.A.

COINMACOBAHO:

3asenyowmni(as) kagpenpoin: ConomoHos b. H.

[MpoTtokon 3acenanuns kadpenpbl No or" " 201_r
Y4yebHo-MeToOM4eckas kKommccus XI/IMI/I'-IeCKOFO nHctutyta um. A.M. bytneposa:
MpoTokon 3acenanna YMK No or" 201_r

PernctpaunoHHbin No 747514
KasaHb
2014

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PervucrtpaunoHHbiin Homep 747514 BEE YH H

ARl | AL O



Mporpamma omcuunnmHel "®unsmyeckas xumna"; 020100.62 Xrmuns; BeOywWwmin HayYHblA COTPYAHWK, A.H. (npodpeccop) ConomoHos B.H.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PerunctpaumnoHHbii Homep 747514 5AE
CtpaHnua 2 n3 26. ins yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma omcuunnmHel "®unsmyeckas xumna"; 020100.62 Xrmuns; BeOywWwmin HayYHblA COTPYAHWK, A.H. (npodpeccop) 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

JaHHas yyebHas oncumnnnHa BknodeHa B pasnen " 53.6.4 MpodgeccmnoHanbHbIA" OCHOBHOM
obpasosaTtenbHoi nporpammbl 020100.62 Xumus n otHocmTCsa K 6a3oBoii (06wenpodeccrnoHanbHom)
yactn. OcBaumBaetcs Ha 3 Kypce, 5, 6 ceMecTpbl.

dunsnyeckas XMMns 0THoCUTCA K 6a30Boi YacTun y4ebHoro umkna b.3 "lMpogeccrmoHanbHble
avcumnnuHbl". dunsnyeckas XmmMus npeactasnsieT cobo TeopeTniecknii oyHOAMEHT COBPEMEHHO
xumun. CTyOoeHTbl, MpUCTYnarLwme K 0OCBOEHUIO Kypca "dusnyeckas xmMmsa" OONXHbl Bnagetb
3HaHWAMK NO cnenyrlWwuM AUCUUNINHAM: MatemaTnka, pusnka, HeopraHmyeckas XmmMns,
aHanuTuyeckas XuMns 1 opraHudeckas xmMug. Tak kak "®dunsmyeckas xumMnsa" aBnsaeTcs BaxXHenwemn
COCTaBHOW YacTbio €CTECTBO3HAHMUSA, TO (PUINKO-XMMNYECKME TEOPUN XUMNYECKMX NPOLIECCOB
NCMONb3YIOT ONS PEWEHNS CaMOro WMPOKOro Kpyra COBPEMEHHbIX HAYYHbIX 1 TEXHUYECKMX Npobnem.

3HaHWs, NoNy4YeHHble CTyAeHTaMn B pamMmKkax OCBOEHMS ONCUUMNUHDI "dusunyeckas Xummns", MoryT
ObITb MCNONBb30BaAHbI NPY N3YYEHUN CNeayWMX KYPCOB: "ONeMeHTbl CTaTUCTUYECKOMN
TepmoauHammkm”, "CoBpeMeHHble Npobnembl TepMoaMHaMuK pacTBopos”, "CoBpeMeHHbIe
npobnembl buotepmoamHammkmn”, "CoBpeMeHHbIe NPOBNEMbl OPraHNYecKoro anekTpocnHTe3a",
"eTeporeHHbI katanua", "CoBpeMeHHble Npobnembl katanusa", "®nsxmMmsa HaHomatepuanos", a
TakXe KypCOBbIX M AUMNNOMHbIX paborT.

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

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMNeTeHL N
OK-6 MNCMONb3yeT OCHOBHbIE 3aKOHbl €CTECTBEHHOHAYYHbIX
(OBILEKyNbTYPHbIE ANCLUMNAUH B NPOOEeCCNOHaNbHOM [eaTenbHOCTU, MPUMeEHSeT
KOMI'IeT)éHLI,V)I/VI) METOAbl MATEMATMYECKOro aHanm3a u MoaenMpoBaHuns,
TEOPETNHECKOr0 N 3KCNEPUMEHTANIbHOrO UCCnenoBaHns
Bnageet OCHOBaMu TEOPUN (PyHOAMEHTaNbHbIX Pa3fenos
MK-2 XMMUK (Npexae BCero HeopraHM4eckom, aHannTUn4eCcKom,
(npodhbeccmoHanbHble OopraHnyeckomn, onanyeckom, XMM1Mn BbICOKOMONEKYNSAPHbIX
KOMMeTeHuunn) COEAVNHEHWI, XM BUONOrNYECKUX 0O HBEKTOB, XMMNYECKOW
TEXHONOINN)
MK-3 CMOCOBHOCTBIO NPUMEHSITb OCHOBHbIE 3aKOHbI XUMUW MPK
(NMpodpeccmoHanbHble 06Ccy>XOeHMMN MOMYyYEeHHbIX Pe3ybTaToB, B TOM YMCHE C
KOMMneTeHuunm) NpuBNeYeHneM NHPOPMaLIMOHHBIX 6a3 AaHHbIX
MK-4 BnageeT HaBblkaMn XUMNYECKOro 9KCMEePMMEHTA, OCHOBHbIMU
(npodhbeccmoHanbHble CUHTETMYECKMMUN N aHANUTMYECKMMUN METOO4AMM MONYYEeHUS 1
KOMMeTeHuunn) nccnenoBaHnsa XMMMYECKNX BEWECTB U peakumni
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU

MNMK-6 - o

BN T HaBblKaMu Tbl H BPEMEHHOW Y4eOHO-Hay4HOM
(MpOCPECCHOHaNBHbIS anﬁgein ae n emln CF)JSSEGHI/IMaX(I:/Ic:/IVIF?-IeeC?(VIXOSKgn§6VIE)/IeI-?r{)B °
KOMMeTeHuunm) patype npunp P
MK-9 Bnageet Metonamm 6e3onacHoro obpatleHnsi ¢ XMMUYEeCKMMIn
(NMpodheccmoHanbHble Matepuanamm c y4eToM nx on3n4ecKnx N XMMM4eCKnNX CBOMCTB,
KOMneTeHuunn) CNOCOBHOCTBLIO NPOBOANTL OLIEHKY BO3MOXHbIX PUCKOB

B pesynbtaTte 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

OCHOBbI COBPEMEHHbIX TEOPUIA B 06N1aCTN PU3NYECKO XUMUN 1 CNOCOBbLI NX NMPUMEHEHUS ANS
PEWEHNS TEOPETUHECKNX N MPAKTUYECKUX 3aaady B NtoBObix 06nacTsx XMMnm.

2. IONXeH yMeTb:

CaMOCTOSTENIbHO CTaBUTb 3a4avy PU3NKO-XMMUYECKOr0 NCCNeaoBaHNs B XMMUYECKMX CUCTEMAX,
BblOMpaTh ONTMMasbHble MyTN U METOObl PelweHnst NoAobHbIX 3a4a4 Kak aKCnepuMeHTanbHbIX, Tak 1
TeopeTmyeckmx; obcyxaaTb pesynbtatbl OU3NKO-XMMUYECKMX UCCNeaoBaHM, OPUEHTMPOBATLCS B
COBPEMEHHON NuTepaTtype No Prsnyeckon XMMnmn, BECTN Hay4HyIO ONCKYCCUIO NO BONpOcam
PU3nN4ecKon Xmmmnu.

3. NonXxeH Bnanetb:

6a30BbIMK 3HAHMSIMK B obnacTu CDVI3VI‘-IeCKOI7I XUMUN

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

NPOBOANTb PU3NKO-XMMUYECKNE paCHETbl C MOMOLLbIO U3BECTHbLIX POPMYyN N ypaBHEHWIA, B TOM
4ynucne C NOMOLLbIO KOMMbIOTEPHbIX MPOrpamMm, NPoOBOAUTb CTaHAAPTHbIE PU3NKO-XMMUYECKNE
N3MepeHns, Nonb30BaTbCA CNPAaBOYHOM NUTEPAaTYPO N0 PUINYECKON XUMUN.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooeMKOCTb OAMCLUMNANHBI COCTaBnseT 17 3a4eTHbix(ble) eamHuL(bl) 612 vyaca(os).

dopma NPOMEXYTOYHOro KOHTPONSA AMCUUNINHBI 3a4eT U 9K3aMeH B 5 ceMecTpe; 3a4eT N 3K3aMeH B
6 cemecTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OoMnycka K 3a4eTy
28 6annos.

86 6annos 1 6onee - "OTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBoputenbHO" (yYO0B.);

54 6anna n MeHee - "HeyoBNEeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunimHe/ MOAyNto
TemaTtnyeckuu nnaH gucuUnNauHbl/Moayns

Buabl n yacbl
Pasnen ayauTOpHOM paborThbl,
Hepens MX TPY.J0eMKOCTb TekyLume chopMmbi
N .D.I/II(\:,IL:)V‘IIF;’I,I.IV;I'HbI/ CemecTp cemectpa (8 yacax) yune o
nem““I'IpaKmqecmenaéopaToprle
3aHATUNA paGOTbI

Tema 1. Tema: OcHOBbI
XMMU4YeCcKom

1.
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TepMoanNHaMUKN. OCHOBHbIE MOHATUA.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie

paborbl

Tema 2. Tennota n
paboTa pa3Horo Buaa.
[MepBbln 3aKOH
TEPMOAMHAMUKMN.

2,3,4

15

Tema 3. BTopoii 3akoH
TEPMOANHAMMKMN.
YpaBHeHune BTOpOro
Hayana TepMOAMHAMUKM
ans obpatumbix v
HeobpaTUMbIx
NPOLECCOB.

KOHTPO/NbHas
paboTta

Tema 4.
dyHOameHTanbHoe
ypaBHeHue nbbca.
XapaktepucTtunyeckue

PYHKLNWN.

6,7

10

Tema 5. Xuumunueckui
noTeHuuan ngeanbHOro
n HenmgeanbHOro ra3os.

Tema 6. Tema:
Pacteopbl. da3osble
paBHOBECKS.

9,10

10

Tema 7. OcMoTmyeckne
sABNeHns. YpaBsHeHne
BaHT-Iogocha, ero
TepMoaMHaMn4yeckuni
BbIBOL.

11

KOHTPO/NbHas
paboTta

Tema 8. ['eTeporeHHble

. lcuctemsl. [Npasuno ¢as

'mbbca n ero BbIBOL.

12

Tema 9. Tema: 3akoH
OencTens macc.
Xnmmnyeckoe
paBHoOBeCHe.

13

10.

Tema 10. Tema:
BnnsHue Temnepartypsbl
Ha KOHCTaHTy
paBHOBECUS.

14

11

Tema 11. Tema:
OneMeHTbI

‘lcTaTncTmnyeckon

TepMoanHaMunkn.

15

12.

Tema 12. Tema:
OnNeKTPoABMXYLMe
CUNbI.

16,17

10

KOHTPO/NbHas
paboTta

13.

Tema 13. Tema:
KnHeTnka anekTpoaHbixX
NnpoLECCOB.

18,19

10

KOHTPONbHas
paboTta
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

abortbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

paborbl

NabopaTopHbie

14.

Tema 14. Tema:
XuMnyeckas KMHeTuka.
MeTonbl onpeneneHns
nopsaka peakumu.

15.

Tema 15. CnoxHble
peakuuu. [NpuHuMn
HEe3aBVCUMOCTH
3IeMeHTapHbIX CTaOuN.

16.

Tema 16. LlenHble
peakuuun. Peakunn B
noToke.

17

Tema 17. Teopus
nepexoaHoro
COCTOSIHUS

‘l(cTaTncTnyeckun n

TepMoaMHamMn4eckuni
acnexr).

18.

Tema 18. Teopus
coynapeHuu B
NPUMEHEHNN K
O6rMONEKynSpHbIM 1
MOHOMONEKYNSPHbIM
peakunsm.

KOHTPO/NbHas
paboTta

19.

Tema 19.
doToxXxrmMmnyeckumne
peakuuu.

20.

Tema 20. Tema:
Katanns. [oMOoreHHblln
KaTanus.

21.

Tema 21. ['eTeporeHHbIn
KaTanms.

22.

Tema 22.
depMeHTaTMBHbIN
KaTanms.

23.

Tema 23. Tema:
PacTsopbl
9NEKTPONNTOB 1
9NeKTPONpPOBOAHOCTb

10,11

10

KOHTPONbHas
paboTta

24.

Tema 24. Tema: 3C n
TepMoAMHaMmKa
9NEKTPOXMMNYECKMX
Luenen.

12,13

10
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI

Tema 25. Tema:

KnHeTtunka anekTpoaHbix

npoLLeccos.

drnanyecknin cMmoicn KOHTPONbHas
25.[aHepruv aKktTmeauunm B 6 14,15 5 4 10 pabota

yCNoBuMSX

3amMeIeHHoro

pa3psiaa. Tok obmeHa n

nepeHanpsxeHue.

Tema 26. Tema:
26'TepMOXV|MV|9|. 6 16,17 0 0 10

Tema 27. Tema: KOHTpONbHas
27.|KnHeTtnka roMoreHHbIx 6 18,19 0 0 9 TO4Ka

XMIMUYECKUX peakLmn.

Tema . toroesas 5 0 0 0 2:32':6“

doopma KOHTpons

Tema . torosas 6 0 0 0 2:32:'6“

doopMa KOHTpoOns

NToro 88 52 184

4.2 CopepxaHvue oUCLUMNMUHDBI
Tema 1. Tema: OCHOBbI XMMUYECKOMN TepMOANHAMUKN. OCHOBHbIE NMOHATUS.
NeKuMoHHoe 3aHsiTne (3 yaca(os)):

MaKDOCKOI'II/I‘-IeCKI/Ie CNCTEMDbI U TepMO,D,I/IHaMI/ILIeCKI/IVI MeTon X onncaHunA. TepMI/I‘-leCKoe
paBHOBECNE CUCTEMDI. TepMO,D,I/IHaMI/I‘-IeCKI/Ie nepemMeHHbIe. TeMnepaTypa. NHTEHCMBHbIE 1
OKCTEHCUNBHbIE BENNYUNHDI. O6paTI/IMbIe n H606paTI/IMbIe npouecchobl. YDaBHeHI/IFI COCTOSAHNA.
YDaBHeHI/Ie COCTOAHNA ngeanbHOro ra3a, ra3a BaH-uep-Baanbca. TeopeMa O COOTBETCTBEHHbIX
COCTOSAHUSAX. Bmpmaanble ypaBHEHNA COCTOAHUA.

Tema 2. Tennota n pabora pa3aHoro supa. MepBbii 3aKOH TEPMOAUHAMUKM.
JNIeKLMOHHOoe 3aHsiTne (9 4aca(os)):

Tennota v paboTbl pa3nnyHoro poaa. PaboTta paclumpeHns ons pasnuyHbix npoueccos. MNepsblii
3akOH TepMoanHaMMKK. BHyTpeHHAS aHeprus. SHTanbnusa. 3akoH [fecca u ero cnencTams.
CrtaHpapTHble COCTOSIHUS U CTaHAAPTHbIE TENNOTbl XMMMYECKUX peakunii. Tennota cropaHus.
TennoTbl 06pa3oBaHns. 3aBUCUMOCTb TEMNIOBOIO adpdoekTa peakuum ot Temnepatypbl. dopmyna
Knpxrodhha. 3aBMCUMOCTb TENNOEMKOCTM OT TEMMEPATYPbl U pacyeTbl TEMNOBbIX 3PIEKTOB
peakunii. Tabnmubl CTaHAAPTHBIX TEPMOAMHAMUYECKMX BENNYMH N MX NCMONb30BaHME B
TepMoauHaMn4yeckmnx pacyeTax.

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

OCHOBHbIE NOHATUSA TepMOAUHaMUKN. [epBblii 3akOH TepMoamHaMuku. PaboTa pacwumperus
naeanbHOro rasa B pasnuyHbIX yCNoBusX. TepMoxmmus. TennoBon agpdekT XMMNYeCcKom peakuunu.
3akoH Necca. Ceasb QP 1 QV. Cnencteuga n3 3akoHa 'ecca. TennoTtbl 06pasoBaHns 1 CropaHms.
Tennora pacteopeHus, ruaparalmm, conbearaunn. Tepmoxmmmyeckme ypasHeHus. lNpnemsl
pacyeTa TennoBbiX aOGEKTOB XMMMYECKNX peakumii. OCHOBHbIE MOHATUS TEPMOANHAMUKN.
PelueHve 3ana4 Ha Bbl4UCIEHNE TEMNOBbLIX 3PEKTOB XUMNYECKUX PeakLMii Mpu NOCTOAHHON
Temneparype.

naboparopHas pabora (15 yaca(oB)):

PernctpaunoHHbii Homep 747514
CtpaHnua 8 n3 26.
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N3mepeHune SC ranbBaHNYECKUX 3NEMEHTOB U CPpaBHEHWE MOMYYEHHbIX 3HAYEHUIA C
BbIYMCNEHHBIMU TEOPETUYECKN Mo popmyne HepHcTa.

Tema 3. Bropow 3akoH TepMoaAMHaMUKK. Y paBHeHUe BTOPOro Hayana TepMoauHaMmkv ons
o6paTUMbIX U HEO6pPaTUMbIX NPOLLECCOB.
NeKuMnoHHoe 3aHsiTne (3 yaca(os)):

BTopon 3akoH TepMOANHAMUKM U ero pasfimyHblie OPMYNMPOBKU. QHTPONUS. YpaBHEeHNe BTOPOro
Hayana TepMOAMHaMMKK ANs 0bpatuMbiX 1 HeobpaTuMbIX NpoLeccoB. HekomneHcnpoBaHHas
Tennota Knayanyca v pabota, notepsHHas B HeobpaTtumom npouecce. O60CHOBaHNe BTOPOro
Havyana tepmoanHamukun. Teopema KapHo - Knaysnyca. PasnuyHble wkanbl Temnepartyp. SHTPONnS
Kak oyHKUMS cocTosiHMS. VI3MeHeHre aHTponuu npu pasnuyHbix npoueccax. ameHeHme aHTponun
N301MPOBAHHbIX NPOLLECCOB W HanpasfeHne npowecca

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

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

naboparopHas pabora (5 4aca(oB)):

NamepeHne SC v BblYMCNEHNE NOTEHLMANOB OTAENbHbIX 9N1EKTPOO0B

Tema 4. dDyHnameHTanbHoe ypaBHeHUe Mmb6ca. Xapaktepuctmyeckue coyHKL M.
JNIeKLMOHHOe 3aHsitue (6 4aca(oB)):

MaTematumyeckmin annapart TepMmoanHamMmkun. dyHnameHTanbHoe ypaBHeHne 'mbbca. BHyTpeHHSss
9HEeprus, kak ogHopoaHas OYHKUMS obbema, SHTPONUU 1 Yicna Moneit. Y paBHeHne
"mb6ca-Liorema. TepmoanHammuyeckmne noteHumansl. CooTHoweHust Makcsenna n nx
NCNONb30BaHNe 4NS BbiBOAA PA3/INYHbIX TEPMOANHAMUYECKNX COOTHOWEHWIA. YpaBHeHne Mmbbca ?
"enbmronbua. CeoricTBa TEPMOANHAMUYECKUX MNOTEHUMANOB. PasnuyHbie goopMmbl 3anncum yCnoBui
TepMoaMHaMMyeckoro pasHosecus. Kputepuin camonpom3BonbHOro npoTekaHus npoueccos. CBasb
MEXAY Kanopuyeckumm n TepMOLMHAMNYECKUMN NEPEMEHHbIMU. MeToabl BbIMUCNEHNS SHTPONUN,
BHYTPEHHEWN 3Heprun, sHTanbnuun, sHeprum Nenbmronsbua n aHeprum Nmbbea.

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

BTOpOVI 3aKOH TepMOONHaMUKN. OcCHOBHblE NOHATUS. npOLl,eCCbI CaMOorpon3BOJibHblIE N HE
CaMOorpon3BOJibHble, O6paTVIMbIe n HeOGDaTI/IMbIe, paBHOBeCHbIe N HeEpaBHOBECHbLIE. PasnuyHble
popMynnpoBKKM BTOPOro 3aKoHa; aHTPONug; CDI/I3VI‘-IeCKVII7I CMbICJT SHTPOMNUNN. BTOpOG Ha4asno
TepMoanHaMnKn ons O6paTVIMbIX n HeO6paTVIMbIX npoueccos. N3meHeHne SHTPONMN B Pa3NNYHbIX
npoueccax. 3HTp0|‘IVI$=| noeanbHoOro rasa. PelweHune 3agay Ha BeCb I'IpOI7I,D,6HHbII7I marepuan.

naboparopHas pabora (10 4yaca(oB)):

l/I3MepeH|/|e S[0C 1 BblYMCNEHNE KOHCTAHTHI paBHOBECUA OKUCTUTENbHO - BOCCTAHOBUTE/IbHOIO
aneKkTpoaa

Tema 5. Xumuueckum noteHUuunan naoeanbHOro U HemaoeanbHOro ra3os.
JNeKunoHHoe 3aHsitne (3 4aca(os)):

Xumnyeckunin noteHuman. CtaHoapTHbIA xmMmuyeckuii noteHuman. Cnocobbl BbIMUCNEHNS N3MEHEHNIA
XMIMMYECKOro rnoTteHumnana . XMMn4eckuim noTeHumnan nageanbHoro n HengeanbHoro rasos. Meton
netyyectun. PasnnyHbie MetToapbl BblYUCNIEHNS NETYYECTU U3 OMbITHBIX AAHHbIX

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

TepmoanHamuyeckne noteHumanbl. Obwme COOTHOLWEHNS, KPUTEPUIN HaNpPaBneHns npoLecca.
MoHATME 0 XxMMmMYeckom noteHumane. YpaeHeHue Mmbbca-I'enbmronbLa YCTHbI ONpoc, peleHne
3anau.

naboparopHas pabora (5 4aca(oB)):
OnpegneneHve BOLOPOLHOIO Nokasarens.

Tema 6. Tema: PacTtBopbl. Pa3oBble paBHOBECUS.
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

PernctpaunoHHbii Homep 747514
Crpanuua 9 us 26. — o

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

o



Mporpamma omcuunnmHel "®unsmyeckas xumna"; 020100.62 Xrmuns; BeOywWwmin HayYHblA COTPYAHWK, A.H. (npodpeccop) ConomoHos B.H.

PacTBopbl pa3nuyHbIx knaccos. PasnnyHbie cnocobbl BbipaxXeHusi cocTaBa pacteopa. CMecy
noeanbHbiX ra3os. TepMoaHaMNyeckre CBOCTBA ra3oBbix cMeceil. MoeanbHble pacTBopbI B
PasnnYHbIX arperatHbIX COCTOSHUSX 1 obllee YCnoBre naeanbHoCTV pacTBopos.. [lasneHune
HaCbILUEHHOro napa Xuaknx pacTeopos. 3akoH Payns v 3akoH MeHpu. MioeanbHbie 1 HevaoeanbHble
pacTBOpbl. XMMUYECKNIA NOTeHUMan KoOMNoHeHTa B pacTeope. Meton aktueHocTel. KoadpdpuumeHTbl
aKTMBHOCTM U 1X OnpeneneHve no napumnanbHbiM OaBNEHUSIM KOMNOHEHT. CTaHOapTHbIe COCTOSHMS
npw onpeneneHn XMMNUYECKMX NOTEHLMAN0B KOMMOHEHT B XUOKUX U TBepObiX pacTBopax.
CuMMeTprYHas U HeCUMMETPUYHas cUCTeMbl oTcHeTa. TepMoanHaMuyeckas Knaccuopukauus
pacTBOpPOB. DYHKLUS CMeLIeHNs ONs naeanbHbIX U HemaeanbHbIX PacTBopoB. [penenbHo
pa3baBneHHble PacTBOPbI, aTepMalbHbie, PerynsapHbie, PpacTBOPbI U UX CBOMCTBA. [MapunanbHbie
MO/bHbIE BENIMYUHBI 1 UX ONpedeneHne U3 OnbITHbIX JaHHbIX Ons 6uHapHbIx cucteM. O6obieHHoe
ypaBHeHue 'mbbca - Liorema.

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

Xummnyeckoe paBHoBecue. KOHCTaHTa XMMUYECKOro PaBHOBECKS, PasnnyHble Cnocobbl BbipaxXeHusl
KOHCTaHTbl paBHOBECKS. YPaBHEHME N30TEPMbl XUMUYECKON peakummn. PacyeT Bbixoaa npoaykToB
XUMUNYECKUX peakumin. YCTHbIN ONpocC, pelweHne 3anay

naboparopHas pabora (10 4aca(oB)):

NamepeHre BLC npu pasnunyHbix Temnepartypax v BblYMCIEHNE U3MEHEHUSI TEPMOAMHAMNYECKMX
ChyHKUWMIA peakLmn, NpoTeKaroLwel B rabBaHNYECKOM 3NEMEHTE

Tema 7. OcMoTnyeckue siBneHns. YpasHeHue BaHt-Iodpcha, ero repmoonHammyecknn Bbisom.
JNleKLMoOHHoe 3aHsitue (3 4aca(os)):

Ocmoc kak npumep MeMbpaHHOro paBHoBecust. YpaBHeHns BaHT-IModdpa, ero tepmoamHaMmnyeckmii
BbIBOA 1 06nacTb NPYMEHUMOCTM

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

BnusiHme BHeWHMX YCNOBMWIA HA XMMMYEeCcKoe paBHOBecKe. Y paBHEHNE N30X0Pbl 1 1306apbl
XMMmnyeckon peakuun. PelweHne 3agau.

naboparopHas pabora (5 yaca(oB)):

3mMepeHne anekTponpoBOAHOCTM PaCTBOPOB 3NEKTPONNTOB 1 ONPeaeneHne KOHCTaHTb
9NEKTPONMTUYECKON anccoumnaumm cnaboro anekTponuTa

Tema 8. NeteporeHHble cuctembl. Mpasuno a3 MMb66ca n ero BoiBOA,.

neKuMnoHHoe 3aHsiTne (3 yaca(os)):

eTeporeHHble cuctemsbl. MoHATME doasbl, KOMMNOHEHTA, CTENEHN cBoboabl. BbiBOA yCnoBus
ha30Boro pasHoeecus. BoiBog ycnosuns membpaHHoro pasHosecus. [Npasuno a3 Mmbbca n ero
BblBOA. Pa3oBble paBHOBECKS B OLHOKOMIMOHEHTHbIX cuctemax. YpasHeHne Knanenpora -
Knaysauyca n ero npMeHeHune K pasnnyHbiM 0a30oBbiM paBHOBECUSM. [lnarpaMmbl COCTOSIHUSA BOAbI,
cepbl, pocgpopa 1 yrnepona. Pasosble nepexobl Nepsoro poaa. dasosble Nepexonbl BTOPOro
pona. dasosBble paBHOBECMKS B [BYXKOMMOHEHTHbIX cucTemax. KonnuratmeHble CBONCTBA PacTBOPOB.
Vi3meHeHve TeMnepartypbl 3aTBEpAEeBaHNS pasnnyHbiX pacTsopos. Kpnockonnyeckumin Meto.
YpasHeHuve Wpenepa. PaBHoBecune XnOKOCTb - Nap B ABYXKOMMOHEHTHbIX cucTtemax. PaBHoBecCHble
cocTaBbl Napa v XuakocTn. PasnnyHble Buabl pas3oBbix anarpamm: p-x (T=const), T-x (p=const).
TepmoanHamuyeckuii BbiBog, 3akoHOB ['mbbca - KoHoBanosa. Pa3neneHune BewecTs nyTem
neperoHkn. A3eoTporiHble CMecu 1 nx CBoncTBa. uarpammbl COCTOSIHMSA (MNaBKOCTHN)
JBYXKOMMOHEHTHbIX CUCTEM W NX aHaNM3 Ha OCHOBE npasuna ¢as. PaccnaveaHve B
LBYXKOMMOHEHTHbIX CUCTEMaX. TPEXKOMMOHEHTHbIE CUCTEMbI. TpeyronbHuk Mmbbcea.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

TepmoanHammka pactsopos PeweHune 3anau.

naboparopHas pabora (5 yaca(oB)):

OnpeneneHne pacTBOPUMOCTM ManopacTBOPUMbIX 3N1EKTPONUTOB KOHAYKTOMETPUYECKMM METOOOM.
Tema 9. Tema: 3akoH gencrTeus macc. XmumMmyeckoe pasHoBecue.

JNleKLMoHHoe 3aHsiTne (3 4aca(os)):
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BbiBO yCNnoBMS XMMU4YeCKoro paBHosecus. XuMudyeckas nepemeHHas. Misotepma BaHT-I odpdpa.
N3meHeHune aHeprum Mmbbca n aHeprum MenbMronbLa Npy XMMNYECKON peakumm. XmumMmnyeckoe
cpoAacTBO. 3aKoH AericTBusi Macc. CtaHnapTHas aHeprus mbbca xummyeckol peakunn. KoHcTaHTa
paBHoBecus. PasnnyHbie BUAbl KOHCTAHT PaBHOBECUS N CBA3b MeXy HUMU. XMuyeckme
paBHOBecCKs B pactBopax. KOHCTaHTbl paBHOBECKS MPU pasnnyHOM Bbibope CTaHaapTHbIX
COCTOSIHWIA ANS y4aCTHUKOB peakumnn. XMMmnyeckoe paBHoBecue B pa3baBfieHHOM pacTBOpE.
BnusiHve nHepTHOro pacTeopuTens.

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

TepMmoanHamumka pacTBopoB(npononxeHue). PeweHne 3anaq.
naboparopHas pabora (5 yaca(oB)):

KoHoykTomeTpuyeckoe TUTpoBaHue

Tema 10. Tema: BnusHmne teMmnepatypbl Ha KOHCTaHTYy paBHOBECUS.
JNIeKLMoOHHoe 3aHsitue (3 4aca(os)):

3aBMCMMOCTb KOHCTAHT PaBHOBECKS OT TEMMepATypbl 1 AaBneHns. YpaBHeHne n3obapbl peakumm u
€ro TepMOAMHAMMYECKUIA BbIBOA. VICNONb30BaHNe pasnnyHbiX NpMOnnuXeHnii ons TennoeMKoCcTen
peareHToB Npu pacyeTax XMMMYECKNX PABHOBECUI MPU pa3nuyHbiX Temneparypax. [pneeneHHble
TepMoaMHamMmyeckue noteHumansl. CoBpeMeHHble MeToObl pacyeTa paBHOBECHbIX COCTaBOB. TpeTuii
3akoH TepmoauHamukin. Moctynat HepHcta. Moctynat MNnaHka. PacyeTbl abcontoTHOM 3HTpoNuK
XUMUYECKNX COEONHEHWIA. SABneHmns ancopbumn. AncopbeHt. Aacopbat. CTpykTypa NOBEPXHOCTA U
nopucTtocTb aacopbeHTa. Buabl agcopbumn. llokannsoeaHHas 1 genokannmsoBaHHas agcopouusi.
MoHoMmonekynsipHas u nonuMmonekynspHas agcopbums. OnpeneneHne agcopbunn no Mbeey.
Ancopbums n3 pacTBopoB ¥ ra3oBoli chasbl. VI3oTepmbl 1 n3obapbl ancopbumun. YpaBHeHMe
NeHrmiopa, ero TepMoOAMHAMUYECKUIA BbIBOL M YCNOBMS NPUMEHMMOCTU. YpaBHeHue ["eHpu.
KoHcTaHTa ancopbumoHHoro pasHoBecus. MonmmonekynspHas agcopbuns, ee npubnmxeHHoe
onucaHue metonoM bpyHayspa - OmeTta - Tennepa (b3T). BoiBog ypasHeHust BAT. icnonb3osaHue
ypaBHeHus BT aons onpeneneHns NOBEPXHOCTM aacopOeEHTOB.

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

Mpasuno a3 MN'mbbca. PeweHne 3apay.

naboparopHas pabora (5 yaca(oB)):

OnpepneneHne TeMnepaTypHOro KoaguLumeHTa anekTponpoBoOAHOCTU pacTBopa 3NekTponuTa
Tema 11. Tema: OneMeHTbl CTaTUCTUYECKON TEPMOOUHAMUKM.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

MexaHunyeckoe onuncaHme MOﬂeKyﬂﬂpHOVI cuctembl. Pazosble G - n M-MpocCTpaHCcTBAa. CDyHKLWIH
pacrnpeneneHnsa Makcsenna - bonbuMaHa. Ee ncnonb3oBaHune Ans BblYNCNEHUS cpenHux CKOpOCTeVI
" 3Hepr|/||7| Monekyn B naealsibHblX ra3ax. Cratuctmnyeckmne cpegHne 3Ha4eHnsa MakpoCKonn4eckunx
Benm4mH. Meton siueek bonbumaHa. AHcambnu M'mbbca. OCHOBHbIE nocTynartbl CTaTUCTUYECKON
TepMoanHaMunkKn. [MnoTHOCTb BEPOATHOCTHU (C*)yHKLI,VISI pacnpeﬂ,eneHMQ) 1 ee CBOWCTBA.
MVIKpOKaHOHVI‘-IeCKI/IVI aHcambnb. KaHoHM4Yecknin aHcaMbnb. CDyHKLI,VIFI pacnpeneneHnsa B
KaHOHM4YeCKOM aHcambne. CyMMa MO COCTOSAHUAM KaK CTaTUCTNHECKAsA XapakKTepuctndeckas
PYHKLNS. Crartuctnyeckne BblpaXXeHnd onsa OCHOBHbIX TEPMOANHAMNYECKUX prHKLlVIVI - BHyTpEHHeVI
JSHEPrnn, sHTponunn, aHeprnn "enbMronbua, SHeprnm |_I/I6608., TennoeMKoCTn N XMnMmn4eckoro
noTeHunana. MOﬂeKyﬂﬂpHaﬂ CyMMa no COCTOAHNAM 1 CyMMa MO COCTOAHUAM M&KpOCKOI’IVI'-IGCKOVI
CNCTEMDbI. HOCTyﬂaTeﬂbHaﬂ CyMmMa no COCTOAHUSAM. Cocrasnsitowme SHTPONUN, BHYTpeHHeVI SHeprmun
N TEernJIOeEMKOCTHN, O6yCﬂOBHeHHbIe nocTynate/ibHbIM OBUXEHNEM. CDopMyna 3aKypa - TeTpo,ue.
BpamaTeanaﬂ CyMMa Mno COCTOAHUAM ONng XeCTKOro portaropa. Cocrasnstowme ons BHyTpeHHeVI
HEPrnn, TenoeMKoCTn, SHTPOMNN, O6y0ﬂOBﬂeHHbIe BpawaTeNbHbIM OBNXEHNEM. OpTO- n
napasonopog n nx rTepMmoanHamnyeckme CBOWCTBA. BHyTpeHHee BpaweHmne n 3aTOpMoXXeHHoe
BpalweHne. KonebartenbHas CyMMa no COCTOoAHNAM ON14 rapMOHNYECKOro ocumnnatopa.
Cocrasnsitowme BHyTpEHHeVI SHeprun, TennoemMKoCTn N SHTPOMNuu, O6yCﬂOBHeHHbIe KonebatenbHbIM
OB/XEHNEM. 3ﬂeKTpOHHbIe CYyMMbI NO COCTOAHUSAM. PacyeTt KoHCTaHT paBHOBECUA XUMNHECKINX
peaKLu/u7| B MAeanbHbIX ra3zax MeTogoM CTaTUCTUYEeCKON TepMoaonHaMnKn.

npaKkTudeckoe 3aHsitne (2 yaca(os)):
PeweHne 3apay Ha Becb NpoiiaeHHbIn Matepman.KoHTponbHas pabota
naboparopHas pabora (5 yaca(oB)):
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OnpepneneHne KOHCTaHTbl guccoumnaumm cnaboi KMcnoTbl MOTEHLUMOMETPUYECKUM METOAOM.
Tema 12. Tema: dneKTpoaBMXYyLLUE CUJbI.

naboparopHas pabora (10 yaca(oB)):

lMoTeHumnomeTpuyeckoe TUTpoBaHmne

Tema 13. Tema: KnHetnka anekTpoaHbIX NpoLLEeCCOoB.

naboparopHas pabora (10 4aca(oB)):

OnpepneneHne Bbixoga MeTannia no TOoKy M TOMNWWHbI FanbBaHNYECKUX MOKPbITUIA.

Tema 14. Tema: XuMunueckas KuHetuka. Metonbl onpeaeneHns nopsigka peakuuu.
JNeKLMoHHoe 3aHsitue (3 4aca(os)):

OCHOBHbIE MOHSATUS XMMNYECKOIN KMHETUKN. OnpeneneHne ckopocTu peakummn. KuHetnyeckme
KpvBble. KuHeTnyeckme ypasHeHns. OnpeneneHne KOHCTaHTbl CKOPOCTU peakumm. MNopsanok
peakumn. HeobpaTtumble peakLmm nepBoro, BTOPOro 1 Tpetbero nopsakos. OnpeneneHune
KOHCTaHTbl CKOPOCTM M3 OMbITHbIX AaHHbIX. MeToabl onpeneneHns nopsiaka peakumm

naboparopHas pabora (5 yaca(oB)):

OnpegneneHve HaNpsXeHns PasnoxeHUs PacTBOPOB 3NEKTPONUTOB

Tema 15. CnoxHble peakumu. MpMHLMN HE3aBUCUMOCTU 3NIEMEHTapPHbIX CTaaun.
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

CnoxHble peakumu. MprHUMN HE3aBUCUMOCTU SNIEMEHTAPHbIX CTaamnii. MeToapl cocTaBneHns
KMHEeTN4Yeckux ypasHeHuii. Obpatunmble peakummn nepeoro nopsiaka. OnpeneneHne aneMeHTapHbIX
KOHCTaHT 13 OMbITHbIX AaHHbIX. [MapannensHble peakumu. [NocnenoBaTenbHble peakumm Ha npumMepe
LBYyX HeobpaTuUMbIX peakuuii nepsoro nopsaka. KuHetmyeckme Kpusble HaKOMNEHUS OTAENbHbIX
NPOOYKTOB 1 ONpeAeneHne KOHCTAHT CKOPOCTM U3 OMbITHbIX AaHHbIX. KUHETUYECKM aHanm3
npoLieccos, NpoTekarwmx Yeped 0bpasoBaHne NPOMEXYTOYHbIX NPOAYKTOB. MpuHLMN
cTaumoHapHocTv boneHwTerHa. MNprHUKMN ero NPYUMEHNMOCTH.

naboparopHas pabora (5 4aca(oB)):

3y4yeHune KMHETUKM pasnoXxeHns noaoBoaOPOLHON KACNOTbl KOHAYKTOMETPUYECKUM METOOOM.
Tema 16. LenHble peakuuun. Peakuun B noTtoke.

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

LlenHble peakunn. SnemeHTaprle npoueccbl BOSHNKHOBEHWA, MPOOOIXEHUA, PA3BETBNEHNA N
06prBa uenwn. InuHa uenun. Peakuum B NoTOKE. PeaKTOpr naoeanbHOro BbiITeCHEHNA N naeanbHOro
CMEeLWeHns. OnpeueneHme KNHEeTN4EeCKNX NMNOCTOSAHHbBbIX 014 peakKunn B MOTOKe.

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

OCHOBHblE MOHATUS XUMNYECKON KUHETMKW. CKOPOCTb peakuumn, MONekynsipHOCTb, NOPSA0K
peakumm, KOHCTaHTa CKOPOCTU. BbiBOL MHTErpasnbHbIX BblpaXXeHUN ONns KOHCTaHTbl CKOPOCTU
HeobpaTumbix peakuwnii 0, 1, 2 n 3 nopsakos PelweHne 3aaau.

naboparopHas pabora (5 yaca(oB)):

N3yyeHne cKopoCcTy peakuun pasnioxXeHns MOYEBMHbI B BOOHbIX PaCTBOPax METOA0M
3M1EeKTPONpPOBOAHOCTN.

Tema 17. Teopusa nepexogHOro COCTOSIHUA (CTaTUCTUYECKUA U TePMOOUHAMUYECKUIA acnekT).
JNleKLMoHHoe 3aHsitne (3 yaca(os)):

MeTon nepexonHOro COCTOSHUSA (aKTMBUMPOBAHHOIO KoMmsekca). CBocTBa akTMBUPOBAHHOIO
komnnekca. CTaTMcTMYeCKUn pac4yeT KOHCTaHTbl CKOPOCTU. OCHOBHbIE OOMYyLWEeHMS TEopUK
aKTMBMPOBAHHOIO Komnnekca 1 obnactb ee NPUMEHNUMOCTW. TPAHCMUCCUOHHBIA KOSGMULINEHT 1
ero BblyucneHve. TepMoanHaMmnyeckmii acnekT Teopmm akTMBUPOBAHHOIO KOMMJIEKca. QHTPONus
akTmsauun. PasnmyHbie qoopMbl 3anncy OCHOBHOMO ypPaBHEHWS NMpu UCMONb30BaHMM Pa3NYHbIX
eauHUL KoHUeHTpaummn. COOTHOWEHMS Mexdy "onblTHOW" U "MCTUHHON" aHepruv akTnsauuun. Teopus
aKTMBMPOBAHHOIO KOMMNEKCa B MPUMEHEHNM K MOHOMONEKYNSPHBbIM peakumsam. Obnactb
MPUMEHMMOCTU MOYYEHHbBIX COOTHOWEHUA. OO BACHEHME "NOBBIWEHHBIX" 1 "3aHUXEHHbIX" 3HAYEHWI
NpPenakCrnoHEHTHOro MHOXUTENs. bumonekynsipHble peakumun. Teopusa akTMBUPOBAHHOIO KOMMnekca

B MPUMEHEHNN K BMMONEKYNSPHbIM PeakLMsSM PasfiMyHoro tuna
npakTnyeckoe 3aHsitne (2 4aca(os)):
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MeTtonbl onpeneneHns nopsaoka XMMnM4eckux peakumi. PelweHne 3anau.
naboparopHas pabora (5 yaca(oB)):
N3yyeHne CKoOpOoCTY peakuun pasnoxeHns Tpuokcanara MapraHua KonopuMeTpuiecknM MeToOoM.

Tema 18. Teopusi coynapeHui B NPUMEHEHUMN K 6BUMONEKYNSPHBIM U MOHOMONEKY/ISIPHBIM
peakuumsm.

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

Teopus coynapeHuii B NPUMEHEHNN K BUMONEKYNSIPHBIM peakunsaM, ee CTporas u NnpubnuxeHHas
hopmynmpoeka. lNpeumywecTsa n HegocTaTky Teopun coynapeHuii. ConoctaBneHne pesynbTaTos
TEOPWM COyaapeHnii N TEOPUN aKTMBMPOBAHHOIO KoMMnekca. Teopus coynapeHnii B NpUMEHeHUN K
MOHOMONEKYNSPHbIM peakunsam. Cxema JlIuHoemaHa n ee 3HavyeHne. ConocTaseHNe C OMbITHbIMA
LaHHbIMU. [MPUYUHBI HETOYHOCTY CxeMbl JlnHaemMaHa.

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

CnoxHble peakuun: obpatmmble U NapannenbHble peakuun.PeweHne 3aaa.
naboparopHasi paborta (5 yaca(oB)):

3yyeHne cKopoCTn peakumm OMbIIEHNS achmpa Wenoybio METOA0M XMMUYECKOro aHannaa.
Tema 19. doTOXMMMYECKUE peaKkLUn.

JNeKuMoHHoe 3aHsitTne (3 yaca(os)):

doToxmMmyeckne peakunn. dnemeHTapHble poToxuMmyeckne peakumm. KBaHToBbIn BbIXO4. 3aKOH
POTOXMMNYECKOW SKBMBANEHTHOCTM DIHIITERHA 1 €r0 PONb B KUHETMKE DOTOXUMUYECKMX PeaKLIA.
3akoH JlambepTa-bepa.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

CnoxHble peakumu: nocnenosaresnbHble. PelweHne 3anav.

naboparopHas pabora (5 4aca(oB)):

M3y4yeHune ckopoCcTn peakumm OMbINeHNs acpupa Wwenoybio NoTEHUNOMETPUYECKUM METOLOM.
Tema 20. Tema: Katanus. FoMoreHHbIn KaTanus.

JNeKuMoHHoe 3aHsiTne (3 yaca(os)):

Karanua. OnpeneneHue katanmaa. Obwme npuHumMnbl katanusa. Ponb katanmaa B Xummu.
OCHOBHbIE MPOMbIWAEHHbIE KAaTanuTU4eckme npouecchl. [Npumepbl MEXaHN3MOB KaTanuTU4eCcKmx
peakumni. [[OMOreHHbI katanna. KNCnoTHO-OCHOBHOM KaTanus. Knaccudgomkaums peakuuni
KWCNOTHO-OCHOBHOrO Tuna. KnHetrka n MexaHna3m peakumi cneungonyeckoro KMCNOTHOro katanmaa.
KuHeTnka n mexaHmam peakumin 06Wwero KUCNOTHOro KaTanmaa.

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

MeTopn cTaumoHapHbIX KOHUEeHTpauun bogeHwTtenHa. PeweHne 3anay.

naboparopHas pabora (5 yaca(oB)):

3yyeHre cKkopoCTM peakLmm pasnoxeHus nepekmcy Bogopoaa ra3oMeTpuyeckum METOO0M.
Tema 21. NeTeporeHHbIN KaTanums.

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

"eTeporeHHbin katanna. OnpeneneHme CKOpPoCTU reTeporeHHON KatannTuieckom peakumnu.
YoenbHas akTUBHOCTb. SIBNEHWS OTpaBneHns katannm3aTtopos. AKTUBHOCTb 1 CENEKTUBHOCTb
Katanm3aTopoB. AKTVMBHbIE LLEHTPbl reTeporeHHbIX KatanmaaTopos. Ponb agcopbumm B KUHETMKE
reTeporeHHbIX KatanuTuiecknx peakunn. Metannbl kak katanuaaTopbl. Teopust MynbTUNNIETOB
BanaHavHa. MNpUHUMNbLI reOMeTPUYEeCcKoro U aHepreTnyeckoro cooteetctens. ObnacTe NPUMEHEHNS
TEeopun MynbTUNIETOB. Teopust akTMBHbIX aHcambnei Kobosesa

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

BnusaHune Temnepatypbl Ha CKOPOCTb XMMNYECKMX peakunii. PelweHne 3apauy.
naboparopHasi paborta (5 yaca(oB)):

3yyeHne ckopoCcTn MHBEPCUMN TPOCTHMKOBOrO caxapa.

Tema 22. PepMeHTaTUBHbIW KaTanums.

JNeKuMoHHoe 3aHsitne (3 4aca(os)):
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depmeHTaTMBHbIN kaTanua. Oblwme cBeaeHNs 0 KUHETVKE N MeXaHU3Max qoePMeEHTaTUBHbIX
peakuwnii. CybcTpaTHas cneumunyHoCTb hepMeHToB. AKTVBHbIE 1 aACOPOLIMOHHbIE LIEHTPbI
doepmeHTOB. MexaHn3mbl pepMeHTaTUBHOro katanuaa. YpasHeHne Munxasnuca-MeHTeH.
npakTnyeckoe 3aHsitne (2 4aca(os)):

Teopunsa akTUBHbIX CTONKHOBEHUA. CeMnHap 1 peweHne 3agad.

naboparopHas pabora (5 4aca(oB)):

OnpegneneHne adhEeKTUBHbIX 3HAYEHNIA MaKCUMabHON CKOPOCTM peakuumn 1 KOHCTaHTbI
Mwuxaanuca no voomngy kanus.

Tema 23. Tema: PacTBOpbl 31€KTPONUTOB U 3NEKTPONPOBOAHOCTD.

JNIeKLMOHHoe 3aHsiTue (6 4aca(os)):

Teopusa AppeHuyca, ee aKCnepuMeHTanbHoe 060CHOBaHWE 1 HepocTaTku. [prnyrHbl yCTONYNBOCTU
WNOHHbIX CUCTEM. DHEPIUS KPUCTANTMYECKON PeLeTKM U SHeprus conbearauun. Y oenoHas v
SKBUWBANEHTHAS 3NEKTPONPOBOAHOCTb dNeKTPonnToB. BeiBoa goopmynbl Konbpayuwa. NogsmxHOCTb
MNOHOB; UX 3aBNCUMOCTb OT KOHLEHTpaumu 1 Temnepartypbl. YHucna nepeHoca n Metogpl nx
onpegeneHuns. YpasHeHne OH3arepa; anekTpoopetniecknii u penakCaunoHHbIA agddeKThl.
AphekTbl BrHa n Jebas-danbkeHrareHa. AHOManbHas anekTponpoBoaHOCTb: MOHbI H30+ n OH-.
HeBonHble pacTBopbl; 06pa3oBaHne 4BONHMKOB 1 TPONHNKOB

npaktnyeckoe 3aHsitne (4 4aca(os)):
Teopus NnepexoaHoro COCTosaHMS (CTaTUCTMYECKMIA acnekT). PeweHne 3anaq.
naboparopHas paborta (10 yaca(oB)):

TepMuyecknii aHanus ( NOCTPOEHME Amarpammbl MNNaBKOCTU AN CUCTEM C HU3KOW TeMnepartypon
nnasneHus).

Tema 24. Tema: 30C n TepMognHaMMKa INEKTPOXMMUYECKUX LieNen.
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

PaBHOBeCHbIE CBONCTBA MEX(A3HbIX 3aPSAXKEHHbIX YacTUL,. DNEKTPOXMMUYECKOE paBHOBECKE U
SNEeKTPOXMMUYecknii noteHuman. MexaHn3m BO3HUKHOBEHMUS NBOVHbIX 3/IEKTPUYECKMX CTOEB HA
rpaHuue pasgena ¢as. Popmyna HepHcta. Bonbta-noteHuman n npobnema abCcontoTHOro ckadka
noteHumana. 30C v anekTpoaHbIe NoTeHUmManbl. 9NeKTpoabl 1-ro u 2-ro poaa; knaccudgukaums
ranbBaHN4yeckux Lenen. TepMoaMHamMmKa ranbBaHM4YeCcKux aNIEMEHTOB: NPUMEHEHNE YpaBHEHNS
'mbbca-enbMronbLa ANs aNEKTPOXMMUYECKUX Lienei. VIOHHbI OBONHON 3NEeKTPUYECKUIA CNOW;
[10Ka3aTenbCTBO €ro CywecTBOBaHNUS U MeToAbl 3yyeHus. [onsprusyembiin 1 Henonspu3yemblin
3N1eKTpoabl.

npakTudeckoe 3aHsitne (4 yaca(os)):
Teopusi NepexonHOro CoCTosHMSA (TepMoanHamMm4eckunii acnekT). PeweHne 3apau.
naboparopHas pabora (10 4yaca(oB)):

Tepmuyecknin aHanua ( NOCTPOEHWEe AnarpamMmbl NNaBKOCTA AN CUCTEM C BbICOKOW TeMnepaTtypon
nnaBneHuns).

Tema 25. Tema: KuHeTuka anekTpoaHbIX npoueccos. DN3n4yeckun CMbICN 3HEepPruv akTusaumm
B YC/IOBUSIX 3aMeJIeHHOro pa3psiga. Tok o6MeHa u nepeHanpsiXeHue.

JNIeKLMOHHOe 3aHsiTne (5 4yaca(oB)):

KuHeTuka anekTpoOHbiX npoueccoB. [MN0THOCTb Toka Kak Mepa CKOPOCTY 31IeKTPOLHOro npoLecca;
nonsipusauus anektponos. CTaaun anekTpoaHOro npowecca. BolBof ypaBHEHUS A4fisl TOKA B TEOPUM
3aMeIeHHoro paspsiga. Puanyeckuii CMbICN aHEPrum akTBaLUumn B YCIOBUSIX 3aMea/IeHHOro
paspsiga. Tok obMeHa u nepeHanpsxeHme. MexaHnambl MacconepeHoca: AMpdy3usi, Murpaums u
KOHBEKUMS. Tpy OCHOBHbIX ypaBHEHMS! AMAPAY3NOHHOM KUHETUKM 1 0BWMIA MOAXOL K PELEeHNto ee
3a4a4y. 3aBMCUMOCTb TOKa OT MOTeHUMana B yCroBMsiX MELNEHHOW CTaUMOHapHON Andocpy3mm K
nnockomy anektpogy. Monsiporpadus; ypaBHeHne VnbkoBunya 1 ypaBHEHNE Nonsiporpaconyeckon
BOJHbI.

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

PeweHne 3apay Ha Becb NpoiiaeHHbIn Matepman.KoHTponbHas pabota
naboparopHas pabora (10 4aca(oB)):

MeperoHka GMHaPHbLIX CMECeiA.
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Tema 26. Tema: TepMmoxumus.
naboparopHas pabora (10 yaca(oB)):
KanopumeTtpunsa.OnpeneneHne noctosiHHoM kanopumeTtpa. OnpeneneHne TennoTbl pacTBOPEHUS

conn.

Tema 27. Tema: KuHeTka romoreHHbIX XMMUYECKUX peakLUun.
naboparopHas pabora (9 4aca(oB)):

KaﬂOpI/IMeTpVIFI. Onpe,ueneHme TennoTbl He|7|Tpan|/|3au|/||/| CUNbHOW KNCNOTbl CUNbHbIM OCHOBAHMEM,
cnaboli KNCNOTbl CUNbHLIM OCHOBaHUEM. OnpeneneHme TennoTtbl rugparadnm conn.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLUMNIUHBI (MOLYNSA)

Paspen
AdncumnnuHbl

CemecTp

Henens

ceMecTpa

Buabi
caMoCTOSsITe/IbHOWU
paboTbl
CTYyAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
camMoCTOsITeNIbHOMN
pabortbl

Tema 3. BTopoit 3akoH
TEPMOAVHAMMKM.
YpaBHeHne BTOPOro
Hayana TepMOAMHAMUKM
ons obpaTtuMbIxX u
HeobpaTUMbIX
NpPOLLECCOB.

MNMoarortoska K
KOHTPONbHOW
pabore:
n3y4eHune
NEKUNOHHOro
marepwuana no
Teme
"Xnmunyeckas
TepMoanHammka"

24

KOHTPO/NbHas
paboTta

PeweHune 3apav
Ha BblYMCNEHNE
N3MEeHeHuns
SHTPONUK NpU
pasnnNyHbIX
YCNOBUSIX.

Pas3bop TMNoBbIX
ownbok npw
peleHnn 3anay

Tema 7. OcMmoTnyeckne
aBneHuns. YpaeHeHne
BaHT- odocha, ero
TepMoaMHaAMNYeCKni
BbIBOL.

11

MoaroToBeka kK
KOHTPONbHOW
paborTe.

24

KOHTPO/NbHas
paboTta

PeweHne 3apa4
Ha Bbl4NCNEHne
N3MEHEeHNs
pyHKUMK Mmbbeca
n M'enbMronbua.

[MpoBepka
peweHHbIX 3a4a4

12.

Tema 12. Tema:
ONeKTpoaBMXyLWwme
CWIbI.

16,17

MNMoarortoska K
KOHTPONbHOW
pabore:
n3y4eHune
NEKUNOHHOro
maTepvana rno
Teme
"XapakTtepuctmnye
dPyHKLNWN.

24

cCKne

KOHTPO/NbHas
paboTta

Pewenne 3apa4
Ha Bbl4NCNEHne
9C

ranbBaHN4YeCKUX

9/IEMEHTOB.

[MpoBepka
peLeHHbIX 3aaay
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Buabl
N Paspen Cemecrp| Heaens | camoctosTensHoit [TpyAoemMkocTs g‘:ﬂ%’:‘;;‘;‘::;gﬁgz
AucumnnmHel cemecTpal pab6orbl (B wacax) pa6oTLl
CTYAEHTOB
MoaroToBka kK
KOHTPONbHOW 7 KO%'Tpoanaﬂ
paboTte padoTa
Tema 13. Tema: PeweHune 3agay
13.|KnHeTunka anekTpoaHbIX 5 18,19 |Ha BbluMcneHne
npoueccos. KUHETUYECKNX 3 MNposepka
napameTpoB peLeHHbIX 3aaay
HeobpaTUMbIX
peakuum.
MoaroToBka kK
KOHTPONbHOW
pabore:
n3yyeHue
Tema 18. Teopus NEKLIMOHHOIO 26 KZ%LEZ”"””
coynapeHun B maTtepwvana no P
18 [IPVMEHEHN K 6 5 Teme "Teopvvu/l
HUMONEKYNSIPHBIM 1 XMIMUYECKOM
MOHOMONEKYNAPHbIM KUHEeTuKn"
peakunaM. PeweHve 3anav
Ha Bbl4MCIIEHNE [MpoBepka
obuero ymcna 6 PELEHHbIX
CTONKHOBEHMUI 3a4au.
peareHToB.
noaroToska K
KOHTPONbHOWN 30 KO%Tpoanaﬂ
pa6oTe. pabota
Tema 23. Tema: PeweHne sanaq
PacTBODbI Ha Bbl4MCNEHNE
23. aneKTch;nmos n 6 | 10,11 fkoncranT Mposepka
MEKTPOMNPOBOAHOCTb. ga"'gﬁg'm-lh':g'ér'm"' no 6 DeLEHHbIX
SNEeKTPONPOBOAHOCTU sana.
pacTeopa ot
KOHLLE
HOMOTOBKaVK KOHTPONbHas
KOHTPONbHOW 18
Tema 25. Tema: pabote paboTta
KnHeTtuka anekTpoaHbix
MPOLIECCOB. PeweHwne 3apav
duU3nyeckmii cMbicn Ha BbluUCNEHne
25.|9Heprum akTMBaLmm B 6 | 14,15 [°HeEprum
YCIIOBUSIX aKTMsaumm lMposepka
3aMeIeHHOro XYMUYECKOoN 6 PeLWeHHbIX
paspsiaa. Tok obmeHa u peakuun no 3a0auy.
nepeHanpsixeHue. 3aBNCUMOCTH
KOHCTaHTbl
CKOpOCTH p
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Bupbl
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)
CTYyAOEeHTOB
MonrotoBka K
KOHTPONbHOW
TOYKE: N3YyYeHune
NEKLMOHHOro 20
marepwuana no
pasgeny
Tema 27. Tema: "nekTpoxumMns"
27.[KuHeTnka roMoreHHbIX 6 18,19 |PeweHue 3apav
XUMUNYECKMX peakLniA. Ha BblYUCEHME
KUHEeTNYEeCKUX
napameTpoBs
napannenbHbiX U
nocnenoBaTenbHY
XUMUYECKUNX
peakL

NTtoro 216

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

KOHTpPOJ/IbHas
TO4YKa

[MpoBepka
4 peLeHHbIX
3apau.

X

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs
- KOMMbIOTEPHbIE NPE3eHTaLUN NEKUNIA;

- NIHTEPaKTUBHbIN OMNPOC MO pasaenam Ha nabopaTopHOM MPaKTUKYMe U CEMUHApax no onsnyeckon
XUMUW;

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

6. OueHOUYHble cpeacTBa OJi1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Tema: OCHOBbI XMMUUYECKOW TePMOAUHAMUKU. OCHOBHbIE MOHATUS.
Tema 2. Tennota u pa6oTa pasHoro Buaa. MepBbiit 3aKOH TEPMOANHAMUKM.

Tema 3. Bropoun 3aKoH TepMoguHaMMKU. Y paBHEHUe BTOPOro Havyana TepMoauHamMmukKv onsi
obpaTuMbiX 1 HeOOpaTUMbIX NPOLLECCOB.

KOHTpO/bHas paboTa , NpUMepHble BOMPOCHI:

1. | 3aKOH TepMoanHaMMKKN ans n3o6apHbIX YCNoBuMiA (3HTanbnus). 2. 3akoH 'ecca (TennoBo
adppekT xmmmnyeckon peakumm). 3. Cnencreme 3akoHa ['ecca (4To Ha3biBaeTCcs TENNOTON
06pa30BaHNS XMMMYECKOro coeanHeHns?). 4. MonbHas TenNoeMKocTb, 3aBUCMMOCTb OT T. 5. 3aKoH
Kupxrotha B audbpepeHumnanbHom coopme. 6. 3akoH Kupxrogpdgoa B MHTErpanbHom goopme (pasHble
CTeneHn NPUBANXEHNS NPY UHTErpUPOBaHUK). 7. Il 3aKOH TEPMOAMHAMUKM, SHTPOMMS. 8.
Ob6beauHeHHas 3anuch | 1 |l 3akoHa TepMOANHAMMKMN.

P3.360p TUMNOBbIX OWNHOK npw peweHnn 3anad , npMMepHbie BOMPOCHI:

ObcyxaeHve BONpPOCOB Mo TepMoxuMmmn. Pasbop peleHns 3aaadmn Ha BblHUCIEHNE TENNOBOMO
adbdbekTa peakumm, KOMOUHNPYS TENNOBbIE 34GEKTI PeakLUii, KOTOPbIE N3BECTHbI.

Tema 4. dyHpameHTanbHoe ypaBHeHue M'mb66ca. Xapaktepuctmyeckme oyHKLMUMN.

Tema 5. Xumnyeckum noteHuan naeanbHOro U HemaeanbHOro ra3os.

Tema 6. Tema: PacTtBopbl. Pa3oBble paBHOBECUS.

Tema 7. OcMoTnyeckue siBneHns. YpasHeHue BaHt-Iodpcha, ero repmoanHammyecknm BbiBog,.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:
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TepmoanHamuka. KoHTponbHast pabota € 1 (npumepbl 6unetos). BUNET 1 1. Haiitn Tennoty
obpaszoBaHust ZnSO4 ucnonbays: 1) ZnS(1) = Zn(T) + S(pomb) - 183.92 k[x 2) 2 ZnS + 3 02 = 2
Zn0O + 2 SO2 + 927.46 kOx 3) 2 SO2 + O2 =2 SO3 + 195.96 k[x 4) ZnSO4 = ZnO + SO3 - 230.32
KX 2. HaiTh namMmeHeHne sHTanbnum n BHyTpeHHeR aHeprm npu 298 K ona peakumn H2S(r) +
02(r) = H20(r) + SO2(r) HanTn nameHeHne aHTanbnNun 1 BHyTpeHHen aHeprum npu 1000 K.
Heobxonommble AaHHble B3SiTb U3 cnipaBoYHUKa. 3. HaliTn nameHeHne sHTponum npu P = 1 atm. Mpwu
HarpesaHun 25 r CH30OH ot T1 = 160 K o T2 = 400 K, ecnu saHTanbnusa nnaeneHuns = 3.16k1x ,
aHTanbnna ncnapenus = 35.24kx , Cpte = 1.84 , Cpx =3.19, Cprad = 1.55, Tnn = 175 K, Tkun =
338 K. BUJIET 2 1. HanTtn tennosom acpgpekT peakumm: CH4 + Cl2 = CH3CI + HCI Ucnonbays: 1)
CH4 + 2 02 = CO2 +2 H20 ? 889.42 k[1x 2) CH3CI + O2 = CO2 + H20 + HCI ? 685.52 kx 3) H2
+ 02 = H20 ? 285.57 kOx 4) H2 + CI2 = HCI ? 92.21 kOx 2. ng peakuun 2 H2 + CO = CH3OH(r)
BbIYUCNUTL N3MeHeHre aHTanbnum npy 250C. Haintn Bug 3aBMCUMOCTM U3MeHeHUs aHTanbnum = f(T)
1 Ucrnonb3ys eé BblYncnnTb n3MeHeHne aHTanbnum npu 350 K. 3. Hantn namexHeHve sHtponuu npm P
=1 aTt™m. MNpun HarpesaHumn 20 r C2H50H ot T1 = 150 K go T2 = 390 K, ecnu aHTanbnns nnaBneHns
=21k X , aHTanbnna ncnapenuns = 32,4k x , Cpte = 3.56 , Cpx = 2.43 , Cprasz = 1.63, Tnn = 159
K, Tkun = 351 K.

MNpoBepka peLeHHbIX 3aay , NPYMepHbIe BOMPOCHI:

Ob6cyxaeHve pe3ynbTatoB KOHTPONbHOM paboTbl 1 pa3bop TMNoBbIX ownbok. Pazbop peleHus
3agayun. Onpenenute paboTtbl M306apHOro 06PaTUMOro pacwmnpeHns 3 Mofb naeanbHOro rasa npwu
ero HarpesaHum ot 298 0o 400 K. PeweHne. PaboTy n3obapHoOro pacwmpeHusi onpeaensiem no
ypaBHeHutio W =nR(T2-T1)=3*8,314(400-298)= 2,54k X n apyrne nogobHoro tuna.

Tema 8. leteporeHHble cuctembl. Mpasuno c¢as MNMb66¢ca u ero BbIBOA,
Tema 9. Tema: 3akoH gencrTeus macc. XmumMmyeckoe pasHoBecue.
Tema 10. Tema: BnusHmne teMmnepatypbl Ha KOHCTaHTy paBHOBECUS.
Tema 11. Tema: dneMeHTbl CTaTUCTUYECKOWN TEPMOAUHAMUKN.

Tema 12. Tema: dneKTpoaBMXYyLLUE CUJbI.

KOHTponbHas paboTa , NpuMepHble BONPOCHI:

1. dyHkumsa Mnbbea, cBsA3b ¢ A nonesH.. 2.dyHkuus Menbmronbua, cBa3b ¢ A nonesH.. 3. Npasuno
a3 mbbca (cTeneHb cBobOAbI, hasa, KOMMOHEHT). 4. [lnarpamMmma coctosHMs BoAbl. 5. Yemy paBHO
4MCno cTeneHel cBoboabl B OUrypaTUBHOM TOYKe a?

MpoBepka peleHHbIX 3a4a4 , NPUMEPHbIE BONPOCHI:

MoBTOpPHOE peleHne 3aaay KOHTPONbHOM paboTbl M pa3bop TUMOBbIX OWNOOK: HE YYMTHIBAIOTCS
CTEXNOMETPUYECKNE KO3MMLIMEHTLI peareHToB, UX arperaTHble COCTOSIHWSA, 3HaKM TEMNOBbIX
30 PeKTOB XMMNYECKUX COEONHEHWI.

Tema 13. Tema: KnHetnka anekTpoaHbIX NPOLLECCOB.
KOHTpOnbHas paboTa , NpUMepHbIe 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;

MNpoBepka peLeHHbIX 3aay , NPYMepHbIe BOMPOCHI:

PeweHne 3apa4 KOHTPONbHON paboTbl 1 pa3bop TMNoBbIX ownboK. Pazbop peleHns 3anadn.
Onpegnenute Tennoson adpogpekT peakumm Al203 + 3SO3 = AlI2(SO4)3 + U, ecnun peakuns npoTekaeTt
npu noctosiHHoM o6beme npw 298 K, a TennoBoit adpdpekT npu P = KOHCT. paBeH -573,4 kI X.
PeweHne. Mo TennoBoMy adbdpekTy peakumm onpenenmm Tennoson agogekT npm NoCTOSHHOM
obbeme U = H + 3*8,314*298 = -573000 + 7433 = -566 kX

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

Tema 15. CnoxHble peakuuu. NMpUHLKMN HE3aBUCUMOCTU 3NIeMEeHTapHbIX CTaaui.

Tema 16. LlenHble peakuun. Peakuum B NOTOKeE.

Tema 17. Teopus nepexonHOro COCTOsIHUA (CTaTUCTUYECKUMA U TepMOOUHAMUYECKUIA acnekT).

Tema 18. Teopusi coynapeHui B NPUMEHEHUU K 6UMONEKYNSIPHBIM U MOHOMONEKY/ISIPHBIM
peakuumsim.

KOHTpOnbHas paboTa , NpUMepHble BOMPOCHI:
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1. PaaMepHOCTb 1 MPUMEPHbIE YNCNEHHbIE 3HAaYeHUst Z (0blwee YMcno CToNKHOBEHUIA). 2. Kakyto
MONEKYNSIPHYIO MOAENb UCMONb3YOT NPW BbiBoAE 0bwero Yicna ctonkHoBeHnin? 3. MosicHnuTe
TEPMUHbI "adppekTMBHBIA anameTp” un "adppekTMBHOE cevyeHne" CTONKHOBEHN?. 4. 3aBUCUT N
a(ppekTMBHBIN gnameTp oT Temnepatypbl? 5. MNoscHuTe TepMunH akTuBHaa monekyna?. 6. Kakvne
rMNoTe3bl nexar B OCHOBE TEOPUM aKTUBHbIX CTONKHOBEHUIA? 7. YTO Takoe ctepuydeckuii cpaktop P
(cpuanyeckmin cmbicn B TAC)? 8. Kak cBsizaHbl Mexay coboi BeNMYMHbI 9KCNEePUMEHTANIbHON 3HEPTK
akTuBauuun n aHepruu, exogsauen B ypasHeHue TAC ( Eaken n Ea )? 9. KakoBbl OCHOBHblE
noctounHcTea U Hepoctatky TAC? 10. 3HaHMe Kakux CBOMCTB MONEKyn HeobxoOmMMo Ons pacyeta
yucna cTonkHoBeHuid (Z) ? 11. Npobnembl MOHOMONekynsipHbIx peakumit (TAC). 12. OCHOBHble
nonoxeHus teopun JliuHgemana. 13. OcHoBHOe oTnndme Teopuii XuHwenbsyna, Kaccens n
Cnentepa o1 Teopum JInHgemaHa. 14. Kakoe npennonoxexHue nerno B ocHosy TIC? 15. Kakne xum.
peakuumn nony4Ynnn HaseaHue agnabaTtnydecknx? 16. Ha kakmx noctynaTtax ocHoebiBaetcst TIC? 17.
[Moyemy npwv BbIBOOE YPaABHEHMS ONS KOHCTAHTbI CKOPOCTU peakuumn paccMaTpmBaeTCs He To4Ka,
oTBevarLlas BepwmHe noteHumnanbHoro 6apbepa, a HeKOTopbI 0Tpe3ok 87 18. PaamepHoCTb 1
domanyeckunn cmbicn MHoxuTens KT/h B TNC? KakoB YMCNEHHbIN NOPSA0K 9TOM BENNYUHBI? 19. YTO
03Ha4aeT "TPaHCMUCCUOHHBbIN KoadhdmumeHT" Bo3MoXHble NpuynHbl ero nossneHna? 20. MNoyvemy
npu paccmotpeHnn TIC Bo3HMKaAET BONPOC TEPMOANHAMMYECKOrO acnekTa aton Teopun? 21.
TepmoanHammnyeckuii acnekT TIC, ceA3b Eaken n AH=. 22. Vicnonb3osaHue TINC ons oueHkn
ctepuyeckoro mHoxutens TAC.

MNpoBepka peleHHbIX 3aay. , NPMMEPHbIe BOMPOChHI:

Ob6cyxaeHve pe3ynbTatoB KOHTPONbHON paboTbl. MpuMep Tunoeoli 3agayn. PasnoxerHne HJ
saBnsieTcst GBUMONEKYNAPHON peakumein, sHeprns akTueaumm Kotopoi pasHa 184800 [ x/Monb.
Peakuusa npotekaet npu 566 K, onameTp Monekysbl, BbIMUCIEHHbIA MO BA3KOCTU paseH 0,35 HM,
KOHueHTpauusa 1 monb/n. Onpenennte KOHCTaHTy CKopocTu npu 566 K.

Tema 19. PoToOXMMMYecKme peakLun.

Tema 20. Tema: Katanus. (oMmoreHHbIN KaTtanums.

Tema 21. NeTeporeHHbIN KaTanums.

Tema 22. PepMeHTaTUBHbIW KaTanus.

Tema 23. Tema: PacTBOpbl 31€KTPONUTOB U 3NEKTPONPOBOAHOCTD.
KOHTponbHas paboTa , NpuMepHbie BONPOCHI:

KuHeTnka. KoHTponbHas pabota (mpumepbl 6unetos). bunet € 1 1. PactBop yKCyCHO3TUNOBOIO
adpupa npm C1=0,01H n 293 K ombingetca 0,002H pactsopom (C2) egkoro Hatpa Ha 10% B TeyeHne
23 MUHYT. Kak n3MeHnTCS 3TO BPEMS, €CIN YMEHbLWNTbL KOHLUEHTPaUuUn pearmpyrowmx sewects B 10
pa3s (nopsanok peakunn=2)? 2. KoHctaHTa ckopoctn ang peakummn: 2N205(r) = 2N204(r) + O2 (r)
nmeeT 3HadeHune 0,69c-1. Yemy pasHo t1/2? PO= 500 mm pT.cT. Kakoe 6yaet Pobu B peakLIMOHHOA
cMecu Yyepes 400 ¢ nocne Havyana peakummn? 3. BoiBeoute popmyny, ceasbisatowyto t1/2 ¢ CO ons
peakumn Hynesoro nopsinka. bunet € 2. 1. XnopuposaHne 6eH3ona, NpoBOAUMOE B e ASHOW
ykcycHow kucnote: C6H6 + Cl2 = C6HSCI + HCI aBnsetcsa peakuuwen sBToporo nopsaka, k=1,5*10-6
M3/kMonb*c. VicxoaHble koHueHTpaummn: 6eHsona 0,5 kmonb/mM3 1 xnopa - 0,05 kmonb/m3.
OnpepnenuTe, 3a Kakoe BpeMsi 06pa3yeTcst NoNoBMHA BO3MOXHOMO MPU 3TMX YCNOBUSIX KONMYECTBa
xnopbeHzona? 2. BoiBeante coopmyny ons t1/2 peakuum nepsoro nopsiaka. 3. Onpenennte nopsnok
ONs peakumy KOHBEpPCUM napa-sogopona B opTo-sonopoL rnpu 923 K, nonb3ysach 3aBUCMMOCTbIO
mexay t1/2 n npasneHuem. 3HaveHns naeneHuns PO u t1/2 cnegyowwme: Po*10-5, Ma 0.067 0.133
0.267 0.533 t1/2, ¢ 648 450 318 222

MpoBepka peLweHHbIX 3a4ay. , NPUMEPHbIE BOMPOCHI:

ObcyxaeHne pe3ynbTatoB KOHTPOIbHON paboTbl 1 pa3bop TUMNOBbIX OWNHOK. MprMepbl TUNOBbIX
3apay: 1. Boluncnnte cpefHme NoHHble KOadhgouLmeHTbl akTmeHocTy ang 0.01 n 0,0001 M pacTtsopos
xnopuga Hatpus. CpaBHUTE NONYyYEHHbIE BENNYUHbBI C AAHHbIMUY, NPUBEAEHHBIMU B CNPaBOYHMKAX. 2.
Bblumcnute cteneHb anccoumaumm soabl npu 298 K, ncnonb3ys yaenbHY0 SNeKTpUYeckyto
NPOBOANMOCTb BOAbI, MIOTHOCTb M MNOABUXHOCTW MOHOB.

Tema 24. Tema: 30C n TepMognHaMMKa INEKTPOXMMUYECKUX LieNen.

Tema 25. Tema: KuHeTuka anekTpoaHbIX npoueccos. dDN3n4yeckmn CMbICN 3HEepPruv akTusauum
B YC/IOBUSIX 3aMeJIeHHOro pa3psiga. Tok o6MeHa u nepeHanpsiXeHue.

KOHTpO/bHas paboTa , NpUMepHble BOMPOCHI:

KTPOHHEBH
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Bunet € 1 1. [Nepekncb Bogopoaa B NPUCYTCTBMM MNATUHbI pasnaraeTcs C BblAENEeHNEM KMCNopoLaa.
B onbiTe nonyyeHbl cnegyrowme peadynbtatbl: t, MuH. 10 20 30 40 - Vkucn, cm3 3.3 6.0 8.1 9.6 15.6
Onpenenntb NOPALOK pPeakumm u HauTK BPEMS, B TEYEHUE KOTOPOro pasnoxuTcsa 1/3 HavyanbHoOro
konnyectBa H202. 2. [1ns HeobpaTMMoii peakLmmn NepBoro nopsaka BblYMCANTb: BO CKOMbKO pas
noTpebyeTtcs 6onble BpeMeHn, 4Tobbl NpopearmpoBano 99.9% NCX0OHOro BeWecTsa No CPaBHEHNIO
C TEM BPEMEHEM, KOTOpoe HeobXoAMMO Ha NepByto MNONOBUHY peakuun. 3. Hapucyiite rpacgouk
32BUCMMOCTU KOHCTaHTbl CKOPOCTU peakLumn OT KOHLIEHTpaLMn NCXOLHbIX BelwecTs. bunet €2 1.
CkopocTtb peakumm (C2H5)N + CH3I = [(C2H5)N+CH3]I- B HUTpobeH3one onpenensnack npu 25C.
HanpgeHo, 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 TPUATUNAMUHA UM KOANCTOrO MeTUNa, npopearmposasLee 3a Bpems t. CO
amvHa u noguctoro metuna pasHbl 0.0198 monb/n. OnpenenuTtb NOPALOK peakuun n k. 2. MNpwu
N3y4yeHnn peakumnm mexay HuTpobeHsonom n SO3 6bina nonyyeHa cneaytowas 3asmcmumocts W0 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 0.350.31 0.29 0.24 0.16 OnpegenuTe nopanok peakuuu no [SO3Z]. 3. HapucyiTe rpacuk
3aBUCMMOCTUY neproda nonypacnana oT KOHUEHTpauun ang peakumy HyneBoro nopsaka.

MNpoBepka peleHHbIX 3aay. , NPMMEPHble BOMPOCHI:

[MpumMepsbl TNOBbLIX 3a8a4: 1. Yepes pacTtBop cynbgpara Mmeam npoxoaut Tok cunom 1.5 A.
Onpepnenvte TeOPETUYECKUIA BbIXOL MEAM B TeHEHNe 04HOro Yaca. 2. Onpenennrte pacxon,
9NEeKTPO3Heprun Ha nonyyeHre 1 T Meam npm Bbixoge no Toky 96%.

Tema 26. Tema: Tepmoxumus.
Tema 27. Tema: KuHeTtka romoreHHbIX XMMUYECKUX peakLUn.
KOHTPO/bHAs To4Ka , MpUMepHbIE BOMPOCHI:

1.Hangute noteHuman BogopoaHoro anektpoaa npu pH=7, temneparype 36.67C n gasneHum
Bogopoda 1 atm.? 2.06bacHUTE, B 4EM NPUYNHA PA3NTMYMIA B 3NEKTPONPOBOLHOCTN BOOHbIX
pacTBOPOB XNopunaa HaTpUs 1 rmapokcuaa HaTpus ¢ KoHueHTpauven anektponura 0.01 Monb-n-1,
ecnu TemnepaTypbl pacTBOPOB 0AMHAKOBbI. 3.Kak, nMes aKkcnepuMeHTasbHble AaHHble M0
N3MEPEHWIO yOENbHON 9NeKTPONPOBOAHOCTY pacTBopa cnaboi KNCNoThl NPy pasHbiX PasBefeHunsX,
BbIYMCNUTbL KOHCTAHTY guccoumaumm kucnotol? 4.Paccuntante 9C uenun, coctaBneHHOM 13
LWHKOBOrO 1 CTaH4APTHOr0 BOAOPOLAHOrO 3M1eKTPOL0B, MPY aKTUBHOCTU MOHOB LIMHKA, paBHOM 1
(cTaHpapTHbIN NoTeHUmMan uuHka paseH -0,763 B). 5.1306pasnTe 3aBNCUMOCTb yAENbHO
3NEeKTPONPOBOOHOCTM PacTBOpa CONSIHOM KUCNOTbl OT 06béMa f0baBNEeHHOro pacTeopa rmapokcmnaa
HaTpus. 6.HapucyinTe rpagomky KOHUEHTPAUNOHHOW 3aBUCUMOCTU YOENbHOW 1 MOSIbHOM
9NEeKTPONPOBOAHOCTEN, CTEMEHN M KOHCTaHTbI guccoumaumm MypaesbuHoM kncnotbl. Kakas s
MEePEYNCNIEHHBIX BENMYNH HE 3aBUCUT OT KOHUEHTpauun kmcnotbl? 7.06bsacHMTE pe3koe nageHme
9NEKTPONPOBOAHOCTM PacTBOpa CUMbHOW KUCNOTbI NPY HEATpanuaaumm wenoybto. 8.Kak paccuntarb
BenmunHy 9L C ranbBaHN4eckoro anemMeHTa. 9. 3a c4eT Kakux peakumii Npomcxoamnt obpasoBaHune
noTeHumana ctekngaHHoro anektpoaa. 10. Kakum pactBOpOM HaMOMNHEH SNEKTPONNTUYECKMIA KITHOY,
cnyxalmi ons aNMMMHUPOBaHUS onddysnoHHoro noteHumana. 11. Yem obycnosneH MakCcrmMyM Ha
KPUBOW 3aBMCUMOCTM 28 OT KOHLIEHTpaUUKN ANs CUNbHBIX aNekTponuToB. 12. Yem obycnoeneH
MaKCMMyM Ha KPUBO 3aBUCUMOCTU & OT KOHLEHTpauumn ans cnabbix anekTponntos. 13.
PasmepHOCTb yaensHOM 1 MONbHO anekTponpoBoaHocTh. 14.MprnBeonte NnpuMepbl peakunii obwero
KWCNOTHOrO U OCHOBHOIO KaTtanuaa, cneungouyeckoro KMCNoTHOro M OCHOBHOro kartanuaa. 15.
Dur3NYECKNiA CMbICTT MaKCUManbHOM CKOPOCTU pepMeHTaTUBHOM peakunn. 16. DU3nyYeckmnin CMbIC
KOHCTaHTbl Muxasnuca. 17. Yto Takoe cybcTpaTHas KOHCTaHTa guccoumaunm Komniekca B
doepMeHTaTMBHOM peakumun. 18. HYem oTnmyaetcsa dpusmndeckas agcopbums ot xemocopbummn. 19.
ALcopbumnoHHbI 3akoH "eHpwn. Ero orpaHumyeHuns.

MNpoBepka peweHHbIX 3a4ay. , NPUMEPHbIE BOMPOCHI:

O6cyxaeHve pe3ynbTatoB KOHTPONbHOM paboTbl 1 pa3bop TMNoBbIX ownbok. Vicnonb3osaHne
TEOPUIN XUMNYECKON KNUHETUKN ANSA OLEHKN KMHETUYECKUX NapameTpoB XMMUYECKMX peakLunin no
9KCMepnMeHTabHbIM AaHHbIM.

Tema . UToroesasi popma KOHTpons
Tema . UToroeas coopma KOHTpons

[MprMepHbIe BOMPOCHI K 3a4ETy N 9K3aMEHY:
CamocTositenbHast pabota ctyneHToB (CPC) Bko4aeT cneaytolwme Buabl:
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- N3y4eHne TeopeTnyeckoro neKUMoHHOro MmaTtepumana,

- NnpopaboTka TeopeTMYEeCKoro Matepuana (KOHCNeKTbl NeKLWA, OCHOBHAs U LOMNOAHUTENbHAS
nuteparypa),

- 0dhopMAEeHNe pe3ynbTaToB NabopaToOpHOro NPakTUKyMa,
- pelweHne 3aaay.

MPUMEPbLI BOMPOCOB )11 CAMOCTOSATE/IbHOW PABOTbI:

. PaamMepHOCTb 1 NnpuMepHble YNCNEHHbIe 3HaYeHns Z (oblwee YMcno CTONKHOBEHWIA).

. Kakyto MonekynsipHyto Moenb NCMONb3YOT NPY BbiBOAE 00Wero Yyncna CTONKHOBEHWIA?

. NoscHnTe TepMnHbI "adhPekTUBHLIN grnameTp” 1 "adpdPeKTUBHOE Ce4eHNe CTONKHOBEHNI".
. 3aBMCUT NN 3PMEKTUBHBIA AnaMeTp OT TemnepaTypbl?

. NoscHnTe TepMnH " aKkTMBHas Monekyna".

. Kakue runotesbl nexar B OCHOBE TEOPUU aKTUBHbIX CTONIKHOBEHUIA?

. Uto Takoe ctepuyeckunn dpaktop P (pusnyecknin cmbicn 8 TAC)?

. Kak cBsizgaHbl Mexay coboii BENNYNHBLI 9KCNEPUMEHTANIbHON SHEPTMN aKTUBALMWN 1 SHEPTIN,
Bxogsuwen B ypasHeHne TAC ( Eakcnn Ea )?

9. KakoBbl OCHOBHble fOCTOMHCTBA U HegocTatku TAC?

10. 3HaHMe Kakux CBOMNCTB MONIEKYN1 HEOBX0AMMO ONs pacyeTa Yncna CTONKHOBEHWI (Z) ?
11. Mpobnembl MOHOMONEKYNsipHbIX peakuuii (TAC).

12. OCHOBHble MONoXeHns Teopun JInHgemaHa.

13. OcHoBHOE oTnunyme Teopuin XuHwenbsyna, Kaccens n Cnentepa ot teopun JlnHgemana.
14. Kakoe npegnonoxeHuve nerno B ocHosy "TIMC"?

15. Kakme xuM. peakuuu nonyymnu HaseaHue "agmabatmyeckumx"?

NPUMEPbBI BOMPOCOB /191 SAYETA (5 cemectp):

1. OCHOBHblE MOHATMA: TEpPMOAMHAMNYEcKme napameTpbl (MHTEHCUBHbIE, KCTEHCUBHbIE, (OYHKLIMSA
2. COCTOSHNS).

3. | 3aKOH TepMoANHAMUKN: (POPMYNIMPOBKM, MateMatnieckas 3anunch (BHyTPEHHSAS aHeprus,
Tennota, paborta).

4. | 3aKOH TepMOANHAMUKUN AN U30NNPOBAHHOM CUCTEMBI.

5. | 3aKOH TepMOAMHAMUKKN ONS N3OXOPHbIX YCIIOBUIA.

6. | 3aKOH TepMoAMHAMUKN AN 3006apHbIX YCNOBUIA (3HTANbMNNS).

7. 3akoH ["ecca (TennoBoi adhhekT XMMNYECKON peakLunn).

8. Cnencteume 3akoHa Mecca (4To HasbiBaeTCs TENNOTON 06pa30BaHMS XMMUYECKOrO COeaMHEHNA?).
9. MonbHas TennoemMKocTb, 3aBUCUMOCTb OT T.

10. 3akoH Kupxrogodoa B andppepeHumanbHom hopme.

11. 3akoH Kupxrodpdoa B MHTErpanbHoi oopme (pasHble CTeneHn NpubnmxeHns npu
VHTErpupoBaHnm).

12. |l 3aKOH TepMOAMHAMUKI, SHTPOMKUS.

13. Ob6benmHeHHas 3anucs | 1 |l 3akoHa TepMoAMHAMUKMW.

14. DGD, cBs3b C AMNonesH..

15. F0, cBsiab ¢ AnonesH..

16. Mpasuno a3 MNbbca (cTeneHb cBoboabl, pa3a, KOMMOHEHT).
17. dnarpamma cocTosiHMS BOAbI.

NMPUMEPbBI BUNETOB K 3K3AMEHY (5 cemecTp):

Bunet & 1.

1. OCHOBHbIE MOHATUSA TEPMOOVHAMUKN: CUCTEMA, COCTOSIHME, NapaMeTpbl, PYHKLIMS COCTOSHUS,
Tennorta, paborta.
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2. lll 3akoH TepmoamHamukuy, noctynart NnaHka, BblYMcneHne abContoTHOM SHTPOMUN.

3. MonnmopHble NpeBpaLLeHns: MOHO- N 3HAHTUOTPOMHbIE NpeBpaleHns. lnarpaMmbl COCTOSHUS
BOAbl U Cepbl.

Bunet @ 2.

1. Tennota n pabota, NPMHUUN SKBMBAIEHTHOCTW TEMNOTHI U PaboThbl.

2. Xapaktepuctmyeckune pyHkumn: sHeprus ['enbmronbua.

3. leTeporeHHble paBHOBeCKS (dha3a, KOMMOHEHT, cTeneHb ceoboanbl). MNpaBuno gas 'mbbea.

Bunet @ 3.
1. HyneBoi1 3aKoH TepMoaMHaMMKK, Temneparypa.
2. XapaktepucTtuyeckue doyHkumn: ceobonHas sHeprus Mmbbca.

3. MNMonnMopHbIE NpeBpaLLEHNS: MOHO- 1 3HAHTUOTPONMHbIE NpeBpaleHuns. JmarpaMmbl COCTOSHUS
BOIbI 1 CEpbI.

MNMPNMEPBI BOMNPOCOB [OJ14 3AHETA (6 cemectp):

. KncnotHo-oCcHOBHOI Katanna: cneunguyeckunii n obwmi.

. MexaHn3mbl MHIMOMPOBaHUS HEPMEHTATMBHbBIX Peakumnii (KOHKYPEHTHOE MHIMOMPOBaHME).

. MexaHn3mbl MHIMOMPOBaHNS HEPMEHTATMBHBIX peakUmnii (6ECKOHKYPEHTHOE NHIMONPOBAHME).

. MexaHn3mbl MHFMOMPOBaHNS PEPMEHTATMBHbIX PeakUmnii (HEKOHKYPEHTHOE NHIMBMpPOBaHME).

. [eTeporeHHbIn kKatanns. YpaBHeHUe 4ns NOBEPXHOCTHOWN KOHLEHTpaUMK: N30TepMbl ancopbumm
. lenrmiopa, tuna JleHrmiopa n 63T.

. KncnotHo-oCHOBHOI Katanna: cneunguyeknii n obwuid. MpoToTPOnHbIA U MPOTONUTUYECKUIA

. MEXaHN3Mbl.

9. ONeKTPOonpPOBOAHOCTb 3NEKTPONUTOB. Y AeNbHas N MONbHAS 9N1EeKTPONpPoBOAHOCTU. [penenbHas
10. noHHasa noaBMXHOCTb. YpaBHeHne KonbpayLa.

11. 9dbpekTbl BuHa n [ebas-PanbkeHrareHa.

12. AHOManbHas noaBnXHoCTb MOHOB H30+ n OH-.

13. 3aBUCMMOCTb MONbHOM 3NEKTPOMPOBOAHOCTU CUSTbHBIX 3N1EKTPONIUTOB OT KOHLIEHTpauUuu.

14. PenakcaumoHHOE 1 3N1eKTPOGOPETNYECKOE TOPMOXEHME.

15. 9nekTpoaHbI noTeHuman. YpasHeHne HepHcTta.

16. BogopoaHbin anekTpon. CtaHaapTHbI BOAOPOAHbIA 9NEKTPOL.

17. Knaccudpukaums anekTpogos.

18. OnekTpoabl |l pona (anekTpoabl CpaBHeEHUS, XnopcepebpsHbIli dNeKTPOL).

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

20. CTeKNAHHbIN 9NeKTPOL.

NPUMEPbBI BUNETOB K 9K3AMEHY (6 cemecTp):

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

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

3. BogopogHbin anektpon. CtaHOapTHbI BOOOPOOHbIA 9NEKTPOL.

bunet @ 2.

1. KuHeTnyeckoe ypaBHeHve Heobpatumoii peakummn 1 nopsgka.

2. YpaBHeHue AppeHuyca.

3. OdbhekTbl BnHa n [Jebas-PanbkeHrareHa.

Bunet @ 3.

1. KuHeTnyeckoe ypaBHeHne HeobpaTuMoii peakumm 2 nopsaka (BblBo4 1 aHanma).
2. TAC (npeanonoxeHust 1 BbIBOL YypaBHEHWS OS151 KOHCTAHTbl CKOPOCTH).
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3. OnNeKkTponpoBOAHOCTb 3NEKTPONUTOB. Y AeNbHAaA U MONbHAs 9NeKTPONpoBoAHOCTY. [penenbHas
NOHHas NoABMXHOCTb. YpasHeHne Konbpayuwa.

7.1. OcHOoBHas nuTeparypa:

1.MeToamnyeckne pa3paboTkm k obwemy npakTukymy no anektpoxumun /NiucuubiH KO.A. - KasaHsb.
Ky 2012. - 75 c.

2.ConomoHoB, B.H. MeToanyeckne pa3paboTky K NpakTukymy no onsnyeckon XumMmn: onis
CTYIEHTOB XMMMYECKOro cpakynbteTa: [y4uebHo-meToamyeckoe nocobue / 6. H. ConomoHos, B. b.
Hosukos, M. A. Bapconomees]; KasaH. (Mpusonx.) doenep. yH-T, Kadp. us. xumnn.?KasaHsb:
[KazaHckuin yHnBepcutet] Y. 2: XumMmnyeckas kmHetuka.?2012.736 c.

3.MeToauyeckne paspaboTky K NPakTUKyMy No con3nYECKoin xmmMmm [TeKCT: aNeKTPOHHbIA pecypc]:
ONS CTYOEHTOB XMMmMyeckoro goakynbteta / KasaH. roc. yH-T um. B.W. YnbsHoBa-JleHuHa; [Hayy. pega.
O.X.H., gou. B.H. ConomoHoB].?B.M.: B.n., B.r.4. 2: Xumnyeckasa knHetuka [TekcT: SNeKTPOHHbIN
pecypc] / [cocT.: J1. 3. MaHanoBa, B. b. HoBnkoB].?9nekTpoHHble faHHble (1 dpain: 0,56 M6).?3arn.
C akpaHa.?Pexum gocTyna: oTKpbITbi .XuMunyeckas knHetuka / [cocT.: J1. 3. Mananosa, B. b.
Hosukog].?b.M., 2006 .? <URL:http://libweb.ksu.ru/ebooks/publicat/0-756998.pdf>.

4.AcpaHacbeB b.H. duamnyeckas xumns: yuebHoe nocobue ons CTyoeHTOB By30B, 00yHatoWmxcs no
HanpaeneHnsm "Xumudyeckas texHonorms", "buotexHonorus" n "OHepro- n pecypcocbeperatowme
MPOLECChl B XMMUYECKOW TEXHONOrUN, HedpTexummm n buotexHonornn" / 6. H. Adbanacees, 0. IT.
Akynoa. CaHkT-lNetepbypr [n op.]: NaHb, 2012. - 463 c.

5.EpemuH B.B. OcHoBbl 06Liei 1 on3nyeckon xmmmmn: y4ebHoe nocobue onsi CTyAEHTOB BbICLIMX
y4yebHbIX 3aBeAeHW, n3ydatowmx gucumnanHy "Xumus", no HanpaeneHuto noarotoeky BMO 011200
/ B. B. EpemuH, A. 4. bopwesckuin. JonronpygHbiii: MHtennekt, 2012. - 847 c.

6.AdbaHacbeB B.H. Akynoga [0.IM1. ®duaunyeckas xumms. [OnekTpoHHbIN pecypc] - CaHkT-lMeTepbypr.:
JNanb, 2012. - 416 c.

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

7.2. JlononHuTenbHasa nuteparypa:

1. banpamos B.M. OcHOBbl XuMmnyeckon KnHetukm n katanusa. M.: Akagemus. 2003.

2. Nopuwkos N. OcHOBbI con3nyeckon xmmmn.- buHom.JlabopaTopusi 3HaHmin, 2011. - 408 c.

3. NMypmanb A.l. A, B, B? xumnyeckon knnetnkn. M.: KL, "AkagemkHura". 2004.

4. banpamos B.M. OcHosbl anektpoxmmun. M.: Akagemus. 2005.

5. Aropoeckun B.[0. Ctatuctuyeckas tepMoaMHammka B puaundeckomn xummn. M.: "BuHom". 2005.

7.3. UHTepHeT-pecypcChbl:

A. Bepesosuyk Puamyeckas XmumMns: KOHCNEKT nekuui - http://www.ph4s.ru/book_him_phys.html
Mocobust no douaunyeckon xummm - http://www.fptl.ru/Y4eba_Fizhimija.html

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

Xumnyeckun gpakynbtetr MI'Y - http://www.chem.msu.ru/rus/teaching/phys.html

ONeKTPOHHbIE pecypcbl Xummnyeckoro nHctutyta KAY - http://www.kpfu.ru/main_page?p_sub=12946

8. MarepumanbHo-TexHUYecKoe obecrneyeHne oUCLUNAUHbI(MOAYNS)

OcBoeHune ancumnnunHbl "dunsnyeckas xmmms'" npeanonaraeT ncnonb3oBaHMe criegyowero
MartepunanbHO-TEXHNYECKOro obecneyeHuns:
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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.

YyebHo-MeToaMYecKas nutepatypa Ans 4aHHON AUCLMMAVHBI UMEETCS B HANMYun B
3NeKTPOHHO-6ubnnoTteyHol cucteme "KHuradoHa", 4OCTyn K KOTOPOI NpefoCcTaB/eH CTyAeHTaM.
OnekTpoHHO-6nbnnoTeyHas cuctema "KHuradoHn" peannsyet neranbHoe xpaHeHue,
pacnpocTpaHeHve 1 3alnTy LMPOBOro KOHTEHTa y4ebHO-MeTOAMYECKON NTepaTypbl AN151 BY30B C
ycnosuem o06s13aTeNbHOro cobniofeHNs aBTOPCKUX U CMeXHBbIX npaB. KHuradoHp obecneynsaet
LWWMPOKWIA 3aKOHHBIV [OCTYN K HeobxoauMbIM Ansi o6pasoBaTtelbHOro NpoLecca U3naHnsM C
MCMONb30BaHNEM NHHOBALMOHHbIX TEXHONOIMIA 1 COOTBETCTBYET BCEM TpeboBaHMsIM HoBbIx P OC
BI1O.

MNMepeyeHb OCHOBHOMO y4ebHOro 060pyA0BaHUS: BbITSXKHbIE WKadbl, CywunbHble wkadgbl SNOL,
ABBE REFRACTOMETER, tepmocTtartbl, konboHarpesatenu, nonspumetp POLAX-2L,
cnekTpodpoTomeTp 13-54008u, Becbl (MASSA-K n OHAUS), NCTOYHMKN MUTAHUS NOCTOSIHHOrO ToKa
GPD-73303S, marHutHble Mewanku RH basjk 2IKAMAG, koHayktomeTtpbl (AHWNOH A-7000 n EC 212
Conductivity Meter), TutpaTtopsl TitroLine, reHepaTop HanpsxeHns 3-36 A, P 300 3, pH-meTpbl (673
M n 150 MW), mynbtume oniiHbii npoektop SAMSUNG, Bonbtamnepoommetpbl GDM-8145,
mynbTumeTpbl Keitley 200/E, YJIK "Xnmusa", koMnbloTepHI.

MNporpamma coctaeneHa B cooTBeTCTBUM € TpeboBaHnsamm ®IFOC BINO un yyebHbIM NnaHom no
HanpasneHno 020100.62 "Xumua" n npodonnio NoAroToBKN AHannTuyeckas XuMns .
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