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Mporpamma gucumnnuHbl "®dusnyeckas xumms"; 020201.65 GyHoameHTanbHas 1 NpuknagHas XuMns; 3asenyowmnii kKagoeapon, a.H.
(npodpeccop) ConomoHos B.H.

MporpamMmy ancumnnnHbl paspaboTan(a)(n) 3aseayowmin kadpenpoi, a.H. (npogoeccop) ConoMoHoB
b.H. Kagenpa domsnyeckon xummm Xvimmyeckuim MHCTUTYT 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

JNaHHas yyebHas oncumnnnHa BktodeHa B pasgen " C3.5.4 MNMpodeccrmoHanbHblin" 0CHOBHOM
obpasosaTtenbHol nporpammbl 020201.65 PyHOaMeHTanbHas U NPUKNagHas XMMUs 1 OTHOCUTCS K
6a3oBoii (obuenpodeccrnoHanbHo) Yyactu. OceamBaeTcs Ha 3 kKypce, 5, 6 ceMecTpbl.

dusnyeckas xmmms oTHocuTcs Kk 6azoBoit yacTu y4ebHoro umkna C.3 "lMpodeccroHanbHble
(cneumanbHble) aucunnanHbl". Puanyeckas xmMmMms npeacTasnset coboi TeopeTnyecKnii oyHoaMeHT
COBpPEMEHHOM xnMmmn. CTyaeHTbl, NpUCTynatowme K 0CBOEHMIO Kypca "®dusnyeckas xmMmsa" fONXKHbI
BNafeTb 3HAHUAMN NO CneaywWwnm gUCUnnInHaM: MatemaTnka, puasrka, HeopraHmyeckas XmmMms,
aHanuTuyeckas XMMmnsa n opraHmyeckas xumms. T. K. "®usnyeckas xmmMma" SBnseTCs BaXHenwen
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:

LLinchp komneTeHumu npwoﬁpgg::nlggl)ﬁg;ﬁaewuuuu
BnaneeT COBPEMEHHBLIMU KOMMbIOTEPHBIMN TEXHONOTUSMM,
AK-10 NpVMeHsieMbiMK NPK 06paboTke PesynbTaToB Hay4HbIX
(NPODECCHOHANBHbIE aKCrnepuMeHToB 1 cbope, 06paboTke, XpaHeHUM 1 Nepeaadn
KOMMETEHLN) MHChOPMALIMK NPU NMPOBEAEHUM CAMOCTOSITENbHBIX HaYy4HbIX
nccnenoBaHuin, ceoboaHO BNageeT UMK Npu NpoBeaeHNM
CaMOCTOSATENbHbIX HAYYHbIX UCCNEO0BaAHWUIA;
3HaeT OCHOBbI TEOPUMN OyHAAMEHTANbHbIX Pa34enoB XMMUn
MK-11 (Npexe BCcero HeopraHN4eCcKon, aHanMTUYECKOoN,
(npodhbeccmoHanbHble OPraHn4eckom, oM3nYeCKOon, XMMUN BbICOKOMONEKYNSPHbIX
KOMNeTeHL M) COEOVNHEHWI, XM BUONOrNYECKUX 0O EKTOB, XMMNYECKOW
TEXHONOINN);
MK-12 yMEEeT NPUMEHSITb OCHOBHbIE 3aKOHbl XMW Npn 06CyXOEeHUN
(npodbeccmoHanbHble NONy4YEHHbIX Pe3ynbTaToB, B TOM YUCNE C NPUBIIEYEHNEM
KOMMNEeTeHL M) NHGOPMaUMNOHHbBIX 6a3 OaHHbIX;
MK-13 BnafeeT HaBblkamMy XMMUYECKOr0 9KCNEPUMEHTA, OCHOBHbLIMM
(npodbeccmoHanbHble CUHTETUYECKUMU N aHANTMTUYECKMMIN METO4AMM NOMYYEHUS U
KOMNEeTeHL M) NCCnenoBaHUS XMMUYECKUX BELECTB U peakLunii;

PernctpaunoHHbIn Homep 7
CrpaHuua 3 un3 26.



Mporpamma gucumnnuHbl "®dusnyeckas xumms"; 020201.65 GyHoameHTanbHas 1 NpuknagHas XuMns; 3asenyowmnii kKagoeapon, a.H.
(npodpeccop) ConomoHos B.H.

Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
NnK-15
(NPOOECCHOHANbHBIE BnageeT MeTonamm permctpaummn n obpaboTky pes3ynbTaTos
KOMMETEHLN) XUMUYECKNX SKCNEPUMEHTOB;
AK-16 noHumaeT HeobxoaMMocTb 6e3onacHoro obpaileHms ¢
(NPOOECCHOHANbHBIE XUMUYECKMMI MaTepuanamm ¢ y4eTom nx onanyeckmnx u
KOMMETEHLIN) XUMUYECKNX CBOMCTB, CNOCOOEH NPOBOANTL OLIEHKY BO3MOXHbIX
PVCKOB;
AK-17 cnocobeH Ha Hay4YHOW OCHOBE OpraHn3oBaTb CBOW TPyQ,
(NPOOECCHOHANbHBIE CaMOCTOSATENbHO OLEHUTb pe3ynbTaTbl CBOEN AEeATENbHOCTU
KOMMETEHLN) BnageeT HaBblkaMy CaMOCTOATENbHON paboTbl, B TOM YKCNE B
cdoepe NpoBeneHNSa Hay4YHbIX UCCNenOBaHNN;
MK-18 yMeeT aHanu3npoBaTb Hay4Hyl0 IMTepaTypy C Lenbio Boibopa
(MPOCPECCHOHANBHBIE HanpaBNeHNs U METOLOB, MPVMEHSIEMbIX B UCCNEOOBAHMM MO
KOMMETEHLIAN) TeMe OUNIIOMHOM paboTbl, cNocobeH caMOCTOSITENBHO
COCTaBNATb NNaH UCCNefoBaHNS;
NnK-19 6
(NPOOECCHOHANbHBIE cnocobeH aHanu3npoBaTh NONyYEHHblE pe3ynbTaThl, Aenatb
KOMMETEHLN) HeobXxoaMMble BbIBOALI 1 OOPMYNMPOBaTb NPEnIOXEHNS;
MK-2 MOHUMAET PONb €CTECTBEHHbIX HAYK (XMMWUW B TOM YUCNE) B
NpogoeccoHanbHsbl
(K Oﬁ’m(g eHLN) © BblpaboTke Hay4YHOro MMPOBO33PEHNS;
MMEET OMnbIT NPOGIECCUOHANBHOMO Y4acTMs B Hay4HbIX
NnK-20 LVCKYCCUSAX, yMEEeT NpeacTaBnaTb NONy4YEHHbIE B
(npochbeccuoHanbHbie nccnenoBaHUsX pesynbTatbl B BUAE OTHETOB U HAY4YHbIX
KOMMEeTeHLMN) nybnukaumin (CTeHooBble LOKNaabl, pedepartbl U CTaTby B
NepuoaMYECKON HAaYy4YHOM nevartu);
MnK-21
(NPOOECCHOHANbHBIE crnocobeH onpenensTb U aHanM3mpoBaTtb NPobNeEMBI,
KOMNETEHLIAN) nNNaHMpoBaTb CTPATENMIO NX PELEeHNS;
MK=22 BnageeT OCHOBaMu LENOBOro O6WeHNs, UMEET HaBbIKM
(npochbeccuoHanbHbie MEX/IMYHOCTHbIX OTHOWEHWIA 1 cnocobeH paboTaTtb B HAy4HOM
KOMMEeTEeHLMN) KONNEKTUBE;
MnK-3 cnocobeH ncnonbL3oBaThb B NO3HaBATENbHOW 1
(npochbeccunoHanbHble npocheccrnoHanbHON feaTenbHOCTN 6a30Bble 3HaHNS B obnacTu
KOMMeTeHLMN) MaTeMaTUKM U eCTECTBEHHbIX HayK;
AK-4 NCNONb3yeT OCHOBHbIE 32KOHbl ECTECTBEHHOHAYYHbIX
(NPOOECCHOHANbHBIE OMCUMMIVH B NPOCPECCUOHANBHON AEATENBHOCTA, MPUMEHSET
KOMMETEHLNN) METOLbl MaTeEMATMYECKOro aHan1M3a u MooenMpoBaHms,
TEOPETMYECKOr0 N 9KCMEPUMEHTANIBHOIO NCCNENOBAHUS;

B pesynbTaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

OCHOBbI COBPEMEHHbIX TEOPUIA B 06N1aCTN (PU3MYECKOV XUMUN 1 CNOCOBbLI NX NPUMEHEHUS ANS
PELWEHNS TEOPETUYECKNX N MPAKTUYECKUX 3aaay B Nt0ObIx 06nacTsx XumMnm.

2. DONIXEH yMeTb:

CaMOCTOATENbHO CTaBUTb 3a4a4y PU3NKO-XUMMUYECKOro UCCNenoBaHNS B XMMUYECKUX CUCTEMAX,
BblOMpaTh oNTMMasbHble MyTU U METObl PelweHns NoAobHbIX 3a4a4 Kak aKCnepuMeHTanbHbIX, Tak 1
TeopeTmyeckmx; obcyxaaTe pe3ynbtaTbl OU3NKO-XMMUYECKMX UCCNeaoBaHWn, OPUEHTMPOBATLCS B
COBpPEMEHHOWN NuTepartype nNo PU3nYeckomn XM, BECTU HaYYHYIO OAMCKYCCUIO MO BONPOCaM
PU3nN4eckon XmmMmmnu.
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Mporpamma gucumnnuHbl "®dusnyeckas xumms"; 020201.65 GyHoameHTanbHas 1 NpuknagHas XuMns; 3asenyowmnii kKagoeapon, a.H.
(npodpeccop) ConomoHos B.H.

3. 0ONXeH BnageTb:
6a30BbIMM 3HAHMAMK B 06NaCTV OU3NYECKON XM

NpPoOBOANTb PU3NKO-XMMMYECKNE paCHETbI C MOMOLLbIO U3BECTHbLIX POPMYN N ypaBHEHWUIA, B TOM
yncne C NoMOLLbIO KOMMbIOTEPHBIX MPOrpamMm, NPoOBOAUTb CTaHOAPTHbIE PU3NKO-XMMUYECKNE
N3MepeHns, Nonb30BaTbCA CNPAaBOYHOM NUTEPATYPO NO OUINYECKON XUMUMN.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Ob6was TpyooeMKOCTb ANCLMMANHBI 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.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst Aonycka K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKkTypa u cogepxaHue ayauTopHOW paboTbl N0 AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Bugabl n yachbl
Pasgen ayauTopHOM paborThbl,
Henens WX TPy A0EMKOCTb Tekywue copmbl
NI Bcuannuue/ - CeMecTpoyecrpy (8 wacax) KoHTponS
Nex ImI'IpaKTm--lecKmeJ1a60parop|-u:|e
L 3aHATUSA pabotbi
Tema 1. Tema: OcHOBbI
XNMNYECKOW
1. TepMoaonHaMnKK. 5 1 3 0 0
OCHOBHblE NOHATUS.
Tema 2. Tennota u
paboTa pas3Horo Buaa.
2. MNepBbi 3aKOH 5 23,4 9 4 15
TepPMOONHAMUKN.
Tema 3. Btopoi 3akoH
TepPMOONHAMUKN.
YpaBHeHuMe BTOPOro
g [Havana TepMoAnHamukm| - o 5 3 5 5 KZ%LE:”"H”
" |ans 06paTUMbIX 1 P
HeobpaTUMbIX
npoLeccos.
Tema 4.
dyHOameHTanbHoe
4. lypaBHeHwue Mmbbca. 5 6,7 6 4 10
XapaktepucTunieckue
PyHKUNWN.
Tema 5. XuMunyeckuin
5. |noTeHuman ngeanbHoro 5 8 3 2 5
1 HengeanbHOro rasos.
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Mporpamma gucumnnuHbl "®dusnyeckas xumms"; 020201.65 GyHoameHTanbHas 1 NpuknagHas XuMns; 3asenyowmnii kKagoeapon, a.H.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

Tekywime coopmbl
KOHTpOns

Tema 6. Tema:
Pacteopbl. da3osble
paBHOBECKS.

9,10

4

10

Tema 7. OcMoTnyeckne
sABNeHns. YpasHeHne
BaHT-Iogocha, ero
TepMoanHamMn4yeckuni
BbIBOL.

11

KOHTPO/NbHas
paboTta

Tema 8. ['eTeporeHHble

. lcuctembl. [Npasuno ¢as

['mbbca n ero BbIBOL.

12

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

13

10.

Tema 10. Tema:
BnusHue Temnepartypsbl
Ha KOHCTaHTy
paBHOBeCUS.

14

11.

Tema 11. Tema:
SnemeHTbI
cTaTucTn4yeckom
TepPMOLANHAMUKWN.

15

12.

Tema 12. Tema:
ONeKTPoABMXYLWMe
CUNbI.

16,17

10

KOHTPO/NbHas
paboTta

13.

Tema 13. Tema:
KnHeTnka anekTpoaHbix
NnpoLEeCCOB.

18,19

10

KOHTPO/NbHas
paboTta

14

Tema 14. Tema:
Xummnyeckas KMHeTunKa.

"IMeToabl onpeneneHns

nopsanka peakuumn.

15.

Tema 15. CnoxHble
peakuuu. NpuHUMn
HEe3aBMCUMOCTH
9/IeMeHTapHbIX CTaaun.

16.

Tema 16. LlenHble
peakuuun. Peakunn B
noToke.

17.

Tema 17. Teopus
nepexonHoro
COCTOSIHUS
(CTaTMCTNYECKUn n
TepMoanHaMN4eCcKuni
acnexr).

PernctpaunoHHbIn Homep 7
CtpaHuua 6 ns 26.




Mporpamma gucumnnuHbl "®dusnyeckas xumms"; 020201.65 GyHoameHTanbHas 1 NpuknagHas XuMns; 3asenyowmnii kKagoeapon, a.H.

(npodpeccop) ConomoHos B.H.

Paspen

AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

UX TPYAO0EeMKOCTb

(B yacax)

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tekywime coopmbl
KOHTpOns

18.

Tema 18. Teopus
coynapeHui B
NPUMEHeHU K
6rMONEKynsSpHbIM 1
MOHOMONEKYNSPHbIM
peakunsm.

KOHTPO/NbHas
paboTta

19.

Tema 19.
doToXxrmMmnyeckume
peakuuu.

20.

Tema 20. Tema:
Kartanns. oMOoreHHbIln
KaTtanus.

21.

Tema 21. ['eTeporeHHbIn
KaTanus.

22.

Tema 22.
depMeHTaTMBHbIN
KaTanms.

23.

Tema 23. Tema:
PacTsopbl
9NEKTPONNTOB 1
9NeKTPONpPOBOAHOCTb.

10,11

10

KOHTPO/NbHas
paboTta

24.

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

12,13

10

25.

Tema 25. Tema:
KnHeTtunka anekTpoaHbix
NnpoLEeCCOB.
dunanyecknin cmbicn
9HEeprum akTmBauunn B
YyCNoBUAX
3aMenneHHoro
paspsiaa. Tok obmeHa n
nepeHanpsxeHue.

14,15

10

KOHTPO/NbHas
paboTta

26.

Tema 26. Tema:
Tepmoxumus.

16,17

10

27.

Tema 27. Tema:
KrnHeTtnka roMoreHHbIx
XUMUYECKNX peakuuni.

18,19

KOHTpPO/IbHas
TO4YKa

Tema . UTorosas
doopma KOHTpons

9K3aMeH
3a4ert

Tema . NIToroeas
doopMa KOHTpOns

9K3aMeH
3a4ert

NTtoro

88

52

184

4.2 CopepxaHvue oUCLUNMUHbBI
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Mporpamma gucumnnuHbl "®dusnyeckas xumms"; 020201.65 GyHoameHTanbHas 1 NpuknagHas XuMns; 3asenyowmnii kKagoeapon, a.H.
(npodpeccop) ConomoHos B.H.

Tema 1. Tema: OCHOBbI XMUMHUYECKON TEPMOANHAMUKN. OCHOBHbIE NMOHATUSI.
JIeKLMOHHOe 3aHsitTne (3 4aca(os)):

Makpockonuyeckme CUCTEMbl U TEPMOOUHAMUYECKUIA METOL NX ONUcaHus. TepMmnyeckoe
paBHOBeCUe CUCTeMbI. TepMoamHaMuyeckne nepeMeHHble. Temneparypa. VIHTEHCUBHbIE 1
3KCTEHCMBHbIE BennynHbl. OBpaTmumblie 1 HeobpaTrMble NPOLECCHI. Y PaBHEHNSI COCTOSIHUSI.
YpaBHeHne COCTOSHNSA naeanbHOro rasa, rasa BaH-nep-Baanbca. Teopema 0 COOTBETCTBEHHbIX
COCTOSHUSAX. BupranbHble ypaBHEHNS COCTOSHMS.

Tema 2. Tennota u pabota pasHoro suaa. NMepBbit 3aKOH TEPMOAVNHAMUKM.
JNIeKLMOHHOoe 3aHsiTue (9 4aca(os)):

Tennota n paboTbl pa3nnyHoro poaa. Paborta pacwumpeHns onsg pasnuyHbix npoueccos. MNepsbiii
3aKOH TepMOAMHAMUKKN. BHYTpEHHAS aHeprns. QHTanbnus. 3akoH fecca u ero cneacTsems.
CrtaHpapTHble COCTOSIHUS U CTaHOapTHbIE TeNIOoTbl XMMUYECKUX peakunii. Tennota cropaHus.
TennoTbl 06pa3oBaHns. 3aBUCUMOCTb TEMNIOBOrO adpdpekTa peakumm ot Temnepatypbl. Dopmyna
Knpxrogpha. 3aBMCUMOCTb TENNOEMKOCTU OT TEMMNEPaTypbl U pacyeTbl TENNOBbIX 3PEKTOB
peakunii. Tabnuubl CTaHOAPTHBIX TEPMOAMHAMUYECKMX BENNYMH N UX NCMONb30BAHNE B
TePMOLMHAMMYECKUX pacyeTax.

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

OCHOBHbIE NOHATUS TepMOoANHAMUKK. [epBblli 3aKOH TepMoanHaMukn. Pabota pacwmpeHus
NOeanbHOro rasa B pasfiMyHbIX YCNoBMAX. TepMOoxXmMms. TennoBoin achdpekT XMMUYECKOW peakLui.
3akoH Necca. Cea3b QP 1 QV. Cnencteus n3 3akoHa Necca. TennoTtbl 06pasoBaHns 1 CropaHus.
Tennota pacTBopeHus, ruaparauun, conbeataummn. TepMoxnummyeckme ypaBHeHns. MNpuembl
pacyeTa TennoBbIX aPPEKTOB XMMNYECKMX peakunii. OCHOBHbIE MOHSATUS TEPMOAVHAMUKN.
PeweHune 3anay Ha BblYMCNIEHNE TEMNOBBLIX 3MEKTOB XMMUYECKUX pPeakLMii Mpu NOCTOSIHHOA
Temnepartype.

naboparopHas paborta (15 yaca(oB)):

Nameperne S C ranbBaHNYECKMX STIEMEHTOB N CPaBHEHME MONYYEHHbIX 3HAYEHWU C
BbIYUCNEHHBIMU TEOPETMYECKM MO dhopmyne HepHcTa.

Tema 3. Bropoin 3aKoH TepMoauHaMMKKU. Y paBHEHUE BTOPOro Hayasna TepMoanHamMmukKuv onsi
obpaTtumbix 1 HeO6pPaTUMbIX NPOLLECCOB.

JNeKLMoHHoe 3aHsiTne (3 yaca(os)):

BTopoii 3aKoH TepMOAVHAMUKM 1 €r0 pasnnyHbie oOPMYNNPOBKIA. SHTPONUS. YpaBHEHE BTOPOro
Hayana TepMoaMHaMUKK Ons obpaTMMbiX 1 HeobpaTUMbIX NpoLeccoB. HekoMneHcpoBaHHas
Tennota Knayauyca n pabota, notepsiHHas B HeobpaTumom npouecce. O60CHOBaHME BTOPOro
Hayana TepmoauHamukn. Teopema KapHo - Knayauyca. PasnunyHble wkanbl Temnepartyp. SHTPOnus
Kak cpyHKUMS COCTOSIHUS. I3MeHeHMe SHTpOonum Npu pasnnyHbIX npoueccax. MIaMmeHeHmne sHTponum
N30/TMPOBAHHBIX NMPOLIECCOB W Hanpas/eHne npouecca

npaKkTudeckoe 3aHsitne (2 yaca(os)):

3akoH Knpxrodhdpa. TennoemkocTb, BUAbl Tennoemkocten, ceadb CP n CV. 3aBucmmocTb
TennoemKkocTu oT Temnepatypsl. Pacuet JHO peakumit npy pasnnyHbix TemnepaTtypax, ¢ pasnnyHoii
cTeneHbio NpnbnuxeHus. PeweHne 3anay.

naboparopHas pabora (5 4aca(os)):

N3meperne 30C v BblHUCNEHNE NOTEHUNANO0B OTAENbHbIX 3M1EKTPOA0B

Tema 4. dyHpameHTanbHoe ypaBHeHue Mmb66ca. Xapaktepuctmyeckme oyHKLMUMN.
JNleKLnoHHoe 3aHsiTue (6 yaca(os)):

MaTtemaTnyeckuin annapat TepMoanHamMukn. dyHoameHTanbHoe ypaBHeHve mbbca. BHyTpeHHss
3Heprus, Kak 0AHOPoAHas GoyHKLMS 06 bema, SHTPONUK 1 Yucna Monei. Y paBHeHne
"'mb6ca-Liorema. TepmoanHammyeckmne noteHumansl. CooTHoweHns Makcsenna n ux
MCMNONb30BaHNe A8 BblBOAA Pa3nnyHbIX TEPMOANHAMUYECKNX COOTHOWeEHWIA. YpaBHeHne Mnbbeca ?
"enbmronbua. CeoricTBa TEPMOANHAMUYECKUX NOTEHUMANoB. PasnuyHbie goopMmbl 3anmncu yCnosui
TepMOLMHaMMYeCKoro pasHosecus. Kputepuin camonpon3BonbHOro npotekaHus npoueccos. CBaA3b
MEXAY Kanopuyeckumm n TepMOLMHAMNYECKUMY NepeMeHHbIMU. MeToabl BbIMUCNEHNS SHTPONNUN,
BHYTPEHHE 3Hepruun, sHTanbnnu, aHeprum 'enbMmronsua 1 sHeprum Mmbbea.

npakTnyeckoe 3aHsitne (4 4aca(os)):
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BTopoi 3akoH TepmoanHammkn. OCHOBHbIE NOHATUS. lNpoLueccbl CaMONPON3BOSIbHLIE U HE
caMonpon3BonbHble, obpaTMble 1 HeobpaTMble, PABHOBECHbIE U HEPABHOBECHbIE. PasnnyHble
GOOPMYNNPOBKM BTOPOro 3aKOHA; SHTPONUS; On3n4eckmii CMbicn aHTponun. Bropoe Havyano
TepMoanHamMmkn ons obpatMbix U HeobpaTUMbIX MPOLIECCOB. N3MeHeHMe 3HTPONUN B PasinNYHbIX
npoueccax. DHTPONMS naeanbHoro rasa. PeweHne 3agay Ha BeCb NPOMOEHHbIA MaTtepuan.
naboparopHasi pabora (10 yaca(oB)):

NamepeHne SC n BblYMCNEHNE KOHCTAHTbI PABHOBECUS OKUCANTENBHO - BOCCTAHOBMTENBHOIO
anekTpona

Tema 5. Xumnyeckum noteHuman nageanbHOro U HemaeanbHOro ra3os.

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

Xumnyeckunin noteHuman. CtaHoapTHbIA xuMmyeckuii noteHuman. Cnocobbl BbIMUCNEHNS N3MEHEHNIA
XMIMUYECKOro noTeHumnana . XMMn4eckuim noTeHumnan naeanbHoro n HengeanbHoro rasos. Meton
netyyecTtun. PasnnyHbie MeToapbl BblYUCIEHNS NETYHECTU U3 OMbITHBIX AAHHbIX

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

TepmoanHammyeckme noteHumansl. Obwme COOTHOLWEHUS, KPUTEPUM HaNpaBneHns npowecca.
MoHsiTHe 0 XxnMmnyeckomM noteHumane. YpasHeHne Mmb6ca-Ienbmronbua YCTHbIA ONpoc, peleHne
3ajau.

naboparopHasi paborta (5 yaca(oB)):

OnpepeneHne BOOOPOAHOrO nokasarens.

Tema 6. Tema: PacTBopbl. Da3oBble paBHOBECUSI.

JNeKLMoHHoe 3aHsitue (6 4yaca(oB)):

PacTtBopbl pa3nmyHbix knaccos. PasnnyHble cnocobbl BoipaxeHns coctasa pactsopa. Cmecu
naeanbHbIX ra3os. TepMoanHaMmnyeckmne CBOMCTBA ra3oBbix CMecei. VigeanbHble pacTBopb! B
Pa3NNYHbIX arperaTHbIX COCTOSHMSAX 1 oblee ycnoBmne naeanbHOCTV pacTBopoB. [laBneHne
HacCbILWEHHOro Napa Xuaknx pacteopos. 3akoH Payns u 3akoH MeHpu. MoeanbHble n HemaeanbHble
pacTBOpbl. XMMUYECKUA NOTeHUMan KOMNoHeHTa B pactesope. Meton aktmeHocTen. KosgpdomumneHThbl
aKTUBHOCTW 1 NX ONpeaeneHne no napumanbHbiM AaBNEHUSM KOMAOHEHT. CTaHaapTHbIE COCTOSHNS
npu onpeaeneHnn XMMMYeCKx NOTEHLMAN0B KOMMOHEHT B XUOKUX U TBEPAbIX pacTBOPax.
CvMMeTpUYHas N HECMMMETPUYHAS CUCTEMbI OTcYeTa. TepMoanHaMmuyeckas knaccmumkaums
pacTBOPOB. DYHKLUNS CMELEeHNs oNs naeanbHblX U HemaeanbHbIX pacTBopoB. [1penenbHo
pa3baBiieHHble PacTBOPbI, aTepMasibHbIe, PEryNspHbIE, PaCTBOPbI U UX CBONCTBA. [apumanbHble
MOJIbHbIE BE/IMYMHBI U NX OMNPELENEeHNE U3 ONbITHbIX AAHHbIX NS 6UHapHbIX cucteM. O6o0LWweHHoe
ypaBHeHue 'mbbca - Oiorema.

npakTudeckoe 3aHsitne (4 yaca(os)):

Xummnyeckoe paBHoBecue. KOHCTaHTa XMMNYECKOro PpaBHOBECKS, PasnnyHble Crocobbl BbipaXXeHUs
KOHCTaHTbl paBHOBECUS. Y paBHEHME N30TEPMbl XMMUYECKON peakumn. PacyeT Bbixoga NnpoaykToB
XMIMUYECKMX peakunin. YCTHbI OnNpoc, pelweHne 3anad

naboparopHas pabora (10 4yaca(oB)):

NamepeHne SC npu pasnnyHbix Temnepartypax v BblYUCNEHNE N3MEHEHUS TEPMOONHAMNYECKNX
OYHKUNIA peakummn, NpoTekarolen B ranbBaHNYECKOM 3fIEMEHTE

Tema 7. OcMmoTUyeckune siBneHus. YpaBHeHue BaHT-INodpcha, ero TepmoanHaMmyeckmnm BbiBO A,
JNleKLMoHHoe 3aHsiTne (3 4aca(os)):

OcMoc kak npumep MeMbpaHHOro paBHoBecust. YpaBHeHuUs BaHT-IModhdpa, ero tepmoamHaMmnyeckuii
BbIBOA M 06N1aCTb MPMMEHUMOCTH

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

BnusiHme BHeLWHMX YCNOBMWIA HA XMMMYECKoe paBHOBECKE. Y paBHEHNE N30X0Pbl 1 130Hapbl
XMMU4eckon peakumn. PelweHne 3agau.

naboparopHas pabora (5 yaca(oB)):

3amepeHne anekTponpoBOAHOCTM PACTBOPOB 3NEKTPONIUTOB 1 ONpeneneHne KOHCTaHThbI
9NEKTPONMTUYECKON anccoumaumm cnaboro anekTponuTa

Tema 8. leteporeHHble cuctembl. Mpasuno c¢as MMb66ca u ero BoiBOA,

JNIeKLMoHHoe 3aHsitne (3 4aca(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 (10 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
naboparopHas pabota (10 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)

Buabl
N Paznen Cemecrp| HeAens | camoctosTensHoit [TpyAoeMKocTs g‘:ﬂ%‘g‘;‘o';‘;:;gﬁg;
AucumnnuHbl ceMecTpa pa6oTtbl (B yacax) paGoTLI
CTYyOEeHTOB
JetanbHbiin
pa3bop
HEMOHSATHbIX
BOMPOCOB. 6 KCP
Tema 3. Bropoli 3aKkoH Pasbop TMnoBbIx
TEPMOANHAMMKMN. ownbok npwu
YpaBHeHne BTOPOro peweHnn 3anay
3 Ha4Yana TepMognHaMmnKun 5 5 nOﬂ,rOTOBKa K
" (Bnsa obpatuMbIx 1 KOHTPOMbHOM
HeobpaTMbIx pa6ore:
npoueccos. N3y4eHvne
NEKLUNOHHOro 24 Kongoanaﬂ
matepuana no paboTa
TEMe
"XvMunyeckas
TepmoanHammka"
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Paspen
AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

Tema 7. OcMmoTuyeckne
aBneHus. YpaBHeHue

. |BaHT-lNogodpa, ero

TepMoaMHaAMNYeCcKni
BblBOL.

11

MNMoarortoska K
KOHTPONbHOW
paboTe: pelweHne
3a4a4 rno Teme
"Xumnyeckas
TepmMoanHammka"
(Kucenésa E.B. n
ap. CoopHuMK
npUMepoB K
3a4a4 no
donaunyeckom
XYMUN)

24

KOHTPO/NbHas
paboTta

Pa3bop ntoros
KOHTPONbHOM
paboTbl. Pazbop
peweHmnst
CNOXHbIX 3a4ad,
pa3bop TMNOBbIX
ownbok npwu
peweHnn 3anay

KCP

12.

Tema 12. Tema:
ONeKTpoaBMXyLWwme
CWIbl.

16,17

MoaroToBka kK
KOHTPONbHOW
pabore:
n3y4eHune
NEKUNOHHOro
maTepvana rno
Teme
"XapakTtepuctmnye
PyHKLNWN.
XuMuyeckme
pasHoBecus"

24

cCKne

KOHTPO/NbHas
paboTta

Pa36op TMNoBbIX
ownbok npwu
pelleHnn 3aaay

KCP

13.

Tema 13. Tema:
KnHeTnka anekTpoaHbixX
NpOoLIECCOB.

18,19

MNMoarortoska K
KOHTPONbHOW
paboTe: peleHmne
3a4a4 rno Teme
"XapakTtepuctmnye
PYyHKLNWN.
XuMuyeckme
pasHoBecus"
(Kucenésa E.B. n
ap. CoopHuK
npUMepoB K
3a4a4 no
donanyeckomn
XUMNN)

cKne

KOHTPO/NbHas
paboTta

Pa3bop TMNoBbIX
ownbok npwu

peleHnn 3anau

KCP
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N Paspen

AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

coynapeHuin B

18. NPUMEHEHNN K

peakumsM.

Tema 18. Teopus

O6VMONEKyNSPHbIM 1
MOHOMONEKYNSIPHbIM

MonrotoBka K
KOHTPONbHOW
pabore:
n3yyeHve
NEKLMOHHOro
marepwuana no
Teme "Teopuun
XUMUYECKON
KNHEeTnKn"

26

KOHTPO/NbHas
paboTta

Pa3bop ntoros
KOHTPONbHOM
paboTbl. Pazbop
peweHmnst
CNOXHbIX 3aaad

KCP

Tema 23. Tema
PacTsopbl

23.
9NeKTPONNTOB W

3NEeKTPONPOBOAHOCTb.

10,11

NMoAroToBKa K
KOHTPONbHOW
paboTe: pelweHmne
3agad no Teme
"dopmanbHas
KnHeTtmka"
(Kucenésa E.B. n
ap. CoopHuK
NPVYMEpPOB 1
3agad no
donanyeckomn
XYIMUN)

30

KOHTPO/NbHas
paboTta

Pa3bop ntoros
KOHTPO/bHOW
paboTbl. Pazbop
pelweHns
CNOXHbIX 3a4ad

KCP

Tema 25. Tema
NpPOoLIECCOB.
25.

YCNOBUSAX
3aMenneHHoro

KnHeTnka anekTpoaHbixX
dun3snyecknin cMbicn

SHeprnn aktmeauunn B

paspsiaa. Tok obmeHa u
nepeHanpsixxeHue.

14,15

MoaroToBka kK
KOHTPONbHOW
paboTe: pelweHmne
3a4a4 rno Teme
"KnHetunka
CNOXHbIX
XVIMUYECKMX
peakumin"
(Kucenésa E.B. n
ap. CoopHuK
NPUMEpPOB U
3a4a4 no
donanyeckomn
XUMNN)

18

KOHTPO/NbHas
paboTta

Pas3bop ntoros
KOHTPO/bHOW
paboTbl. Pazbop
peweHns

CNO>XHbIX 3anad

KCP
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Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)
CTYyAOEeHTOB
MogroToska K
KOHTPONbHOW
TOYKE: N3YyYeHune
NEKUMOHHOro 20
mMarepuana no
pasgeny
"InekTpoxumMmns"
Pa3bop ntoros
KOHTPONbHOM
paboTbl. Pazbop 4 KCP
peweHuns
CNOXHbIX 3a4ad

NTtoro 216

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

KOHTPONbHas
TOYKa

Tema 27. Tema
27.|[KnHeTnka romMmoreHHbix 6 18,19
XUMUYECKUX peakumi

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

- NIHTEPaKTUBHbIN OMPOC MO pasaenam Ha nabopaTopHOM MPaKTUKYMe U CEMUHApax Nno on3nyeckonm
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 OUCLIMMNIIMHBI 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. YpaBHeHUe BTOPOro Havyana TepMoauHamMuKv onsi
obpaTuMbiX 1 HeOOpaTUMbIX NPOLLECCOB.

KOHTpO/bHas paboTa , NpUMepHble BOMNPOCHI:

1. | 3aKOH TepMoanHaMMKKN ans n3o06apHbIX YCNoBMiA (3HTanbnus). 2. 3akoH 'ecca (TennoBo
adppekT xmmmnyeckon peakumm). 3. Cneacreme 3akoHa ['ecca (4To Ha3biBaeTCcsa TENNOTON
06pa30BaHNS XMMMYECKOro coeanHeHns?). 4. MonbHas TenNoeMKocTb, 3aBUCMMOCTb OT T. 5. 3aKoH
Kupxrodhha B audbpepeHumnanbHom coopme. 6. 3akoH Kupxrogpdgoa B MHTErpanbHom goopme (pasHble
CTENeHn NPUBANXEHNS NPY UHTErPUPOBaHUK). 7. Il 3aKOH TEPMOLAMHAMUKKM, SHTPOMMS. 8.
Ob6beauHeHHas 3anuce | n Il 3akoHa TepmMoauHammkun. KCP-netanbHbIl pa3bop HEMOHSATHbIX
BOMPOCOB.

KCP , npnmepHble BONPOCHI:

Ob6cy>x aeHne BOMPOCOB MO TEPMOXMMUK. YCTHbI onpoc.

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

Tema 5. Xumnyeckum noteHuan ngeanbHOro U HemaeanbHOro ra3os.

Tema 6. Tema: PacTtBopbl. Pa3oBble paBHOBECUS.

Tema 7. OcMoTnyeckue siBneHns. YpasHeHue BaHt-Iodpha, ero repmoanHammyecknm BbiBoa,.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:
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Mpumepsl BUITIETOB K KOHTPOJIbHbIM PABEOTAM 1. TepmoauHammka. KoHTponbHas pabota € 1.
BUNET 1 1. Haiitn Tennoty obpasosanHuns ZnSO4 ncnonbays: 1) ZnS(1) = Zn(t) + S(pomb) - 183.92
kKOx 2)22ZnS + 302 =2 2Zn0 + 2 SO2 + 927.46 k[1x 3) 2 SO2 + O2 =2 SO3 + 195.96 k[ x 4)
ZnS04 = ZnO + SO3 - 230.32 kOx 2. Hait IHO n U0 npu 298 K anst peakumm H2S(r) + O2(r) =
H20(r) + SO2(r) Haittn IHO npn 1000 K. HeobxoamMble AaHHble B3SiTb U3 CpaBoyHMKa. 3. HaitTu
n3meHeHune aHTponum npu P = 1 atm. MNpu HarpesaHun 25 r CH30OH o1 T1 = 160 K go T2 = 400 K,
ecv DHnn = 3.16 , IHven = 35.24 , CpTe = 1.84 , Cpx = 3.19, Cpraz = 1.55 , Tnn = 175 K, Tkun =
338 K. BUJIET 2 1. HanTtn tennosoi acpgpekT peakumm: CH4 + Cl2 = CH3CI + HCI Ncnonbays: 1)
CH4 + 2 02 = CO2 +2 H20 ? 889.42 k1 2) CH3CI + O2 = CO2 + H20 + HCI ? 685.52 kx 3) H2
+ 02 =H20 ? 285.57 kOx 4) H2 + CI2 = HCI ? 92.21 xx 2. [ng peakuun 2 H2 + CO = CH3O0H(r)
BblumcnnTb HO npu 250C. HanTtn Bng 3aBUCMMOCTM [Ho = f(T) n ncnonbadys eé BblHUCINTb [Ho npu
350 K. 3. Hantu namenenune sHtponum npu P = 1 atm. MNpu HarpesaHum 20 r C2H50H o1 T1 = 150 K
00 T2 =390 K, ecnm UHnn = 21.0, lHucn = 32.3 , Cpte = 3.56 , Cpx = 2.43 , Cpras = 1.63 , Tnn =
159 K, Tkun = 351 K. KCP - obcyxneHue ntoroe KOHTPObHoW paboTol.

KCP , npnmMepHble BONPOCHI:

PeweHune 3anay KOHTPONbHOM paboTbl M pasbop TMMNOBbLIX OWNHOK

Tema 8. leteporeHHble cuctemsl. Mpasuno c¢as MNMb66¢ca u ero BoIBOA,

Tema 9. Tema: 3akoH pencTeusi Macc. XMMmnyeckoe paBHoBecue.

Tema 10. Tema: BnusHmne teMneparypbl Ha KOHCTaHTYy paBHOBECUS.

Tema 11. Tema: dneMeHTbl CTaTUCTUYECKOWN TEPMOAUHAMUKN.

Tema 12. Tema: dneKTpoaBMXYyLLUE CUJbI.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. UG, cBsi3b ¢ Anonesh.. 2. [IFl, cesizb ¢ AnonesH.. 3. Mpasuno das M66ca (cTeneHb cBo6ombI,

goasa, KOMMOHeEHT). 4. [lnarpamma cocTosiHUS Boabl. 5. HeMy paBHO 4YMcno cteneHein csoboabl B
Touke ?a?? KCP-peTtanbHblil pa3bop HEMOHATHBIX BOMPOCOB.

KCP, npvmMepHble BONPOCHI:

MoBTOPHOE pelleHne 3aaay KOHTPObHOW paboThbl M pa3bop TUMNOBbLIX OWMOOK
Tema 13. Tema: KnHetnka anekTpoaHbIX NPOLLECCOB.

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

2) TepmoanHamuka. KontponbHas pa6ota € 2. BUNET 1 1. Onpeaenuts S, DU, OH, OF, G npn
cMmeweHnm 4*10-4 M3 F2 ¢ 5*10-4 M3 CI2 npu T = 298 K. HayanbHoe naBneHune ra3os 6bii1o 1 atm.
KoHeuHbIlh 06bem cmecn 9%10-4 M3. 2. [1ns peakummn N2 + H2 onpenenvtb: 1) HOpManbHOe CPOACTBO
N2 k H2 npn T = 600 K; 2) Bbixog NH3 npn obwem gasneHun 1 atm n T = 600 K, ecnu N2 n H2
BBEOEHbI B PEAKLMOHHbIV COCYA, B CTEXMOMETPUYECKMX KonuyecTsax; 3) Oyaet nm obpa3oBbiBaTHCA
NH3, ecnu ncxogHble nasneHns ra3os B peakunoHHON cMecn paBHbl PN2 = 1 atm, PH2 = 1.5 aTtm,
PNH3 =1 atm, T = 600 K. BUJTET 2 1. Onpenenutb Os, Ou, UH, UF, G npu cMeweHmn 2*10-4 m3
CH4 n 3*10-4 M3 He npu T = 298 K. HayanbHoe naeneHue ra3os 6bino 1 atm. KoHeyHbln 06bem
cmecn 5*10-4 m3. 2. Onpegenutb ang peakumm H2 + Cl2 2 HCI2: 1) HopmanbHoe cpoacTeo H2 k Cl2
npn 900 K; 2) Bbixon HCI npun obwem naeneHmmn 1 atm n 900 K, ecnn H2 1 CI2 BBeaeHbl B
PeakUMOHHbI COCy A B CTEXMOMETPUYECKUX KonmyecTBax; 3) OyaeT nu npotekatb peakuus
obpasosaHus HCI, ecnn ncxogHble faBneHns ra3os B peakuLMOHHON cMecu pasHbl bbinv PH2 = 0.4
atm, PCI2 = 0.3 at™, PHCI = 0.14 atm, T = 900 K. BUNET 3 1. Onpepenntb Us, 0u, UH, OF, DG npwu
cMmeweHnm 7*10-4 M3 N2 n 9*10-4 M3 CI2 npu T = 298 K. HayanbHoe nasneHve rasos 6bino 1 atm.
KoHeuHbIlh 06bem cmecun 16*10-4 m3. 2. Onpenenntb ans peakumm PCI3 + Cl2 PCI5: 1) HopmanbHoe
cpoacteo PCI3 k CI2 npn 500 K; 2) Bbixon PCI5 npu obwem aasneHnn 1 atm 1 500 K, ecnu PCI3 un
CI2 BBeOeHbI B peakUMOHHbBIV COCYL, B CTEXMOMETPUYECKMX KonnyecTaax; 3) Oyanert nv pasnarartbcs
PCI5, ecnn ncxoHole naBneHns ra3os B peakLuMoHHo cmecu pasHbl 6binn PPCI3 = 0.3 atm, PCI2 =
0.6 atm, PPCI5 = 0.2 atm, n T = 500 K. BUJIET 4 1. Onpenenutb 0s, 0u, UH, UF, G npu cMewWweHnn
2*10-4 M3 CO2 1 4*10-4 M3 CH4 npun T = 298 K. HayanbHoe naBneHue ra3os 6bino 1 atM. KOHeYHbIi
06bem cmecun 6*10-4 M3. 2. Inga peakumn C2H4 + H2 C2H6 onpenenntb: 1) HopManbHOE CPOACTBO
C2H4 x H2 npu 800 K; KCP - 0b6cyxaeHne NToroB KOHTPOIbHOM paboThl.

KCP, npumMepHble BONPOCHI:
PeweHune 3anay KOHTPONbHOW paboTbl M pasbop TMMOBbLIX OWNOOK
Tema 14. Tema: XuMunueckas KuHetuka. Metoabl onpeneneHns nopsigka peakuuu.
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Tema 15. CnoxHble peakuun. NMpyHUUN HE3aBUCUMOCTU 3NIEMEHTaAPHbIX CTaAuN.
Tema 16. LlenHble peakuun. Peakuum B NOTOKeE.
Tema 17. Teopuns nepexonHOro COCTOAHUSA (CTaTUCTUYECKUA U TEPMOANHAMUYECKUI acnekT).

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

KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:

1. Pa3MepHOCTb 1 NPUMEPHbIE YACNEHHbIE 3HAYeHUs Z (0bwee Yncno CToNKHoBEHUIA). 2. Kakyto
MONEKYNSAPHYIO MOAENb NCMONb3YIOT NPU BbiBOAE 00Wero Yncna cTonkHoBeHnin? 3. MosicHuTe
TEPMUHbI ?3PPEeKTMBHBIN guameTp? N ?adpdeKTNBHOE Ce-4eHne CTONKHOBEHNA?. 4. 3aBUCUT N
3ppekTMBHBIN gnameTp oT Temnepatypbl? 5. [NoscHUTe TepMuH ? akTuBHasa monekyna?. 6. Kakve
rMNoTesbl nexar B OCHOBE TEOPUM aKTUBHbIX CTONKHOBEHUIA? 7. HTo Takoe cTtepudeckuii cpaktop P
(cbuanyeckmin cmbicn B TAC)? 8. Kak cBsizaHbl Mexay OO0 BENNYUHBI SKCNEPUMEHTAIbHON 3HEPTK
akTmBaumm n aHeprun, exoaswen B ypasHeHne TAC ( Eakcn n Ea )? 9. KakoBbl OCHOBHbIE
nocTomHcTBa U HepocTaTkm TAC? 10. 3HaHMe Kakmx CBOWCTB MONeKyn HeobxoanMo Ans pacyeta
yucna cTonkHoBeHuid (Z) ? 11. Npobnembl MOHOMONekynsipHbix peakumin (TAC). 12. OCHOBHble
nonoxeHusa teopun JliuHgemana. 13. OcHoBHOe oTnnyme Teopuii XuHwenbsyna, Kaccens n
Cnewntepa ot Teopun JinHgemana. 14. Kakoe npegnonoxeHue nerno B ocHosy ?TMNC?? 15. Kakne
XUM. peakumm nonyymnu HaseaHune ?anmabatmyeckux?? 16. Ha kakux noctynatax OCHOBbIBAeTCS
?TMC?? 17. Noyvemy npu BbiIBOAE YPaBHEHMS AN KOHCTAHTbl CKOPOCTM peakuun paccMaTpmusBaeTcs
He To4ka, OTBevarLlas BepwmHe noteHumnanbHoro 6apbepa, a HeEKOTOpbIn 0Tpe3ok 87 18.
PaamepHocTb 1 cpuamdeckunii cmbicn MHOXUTENS KT/h B TIC? Ka-KoB YNCNEHHbI NOPSAO0K 9TON
BeNnM4MHbI? 19. HYTo 03Ha4aeT "TpaHCMUCCUOHHDBIN KO3GUUMEHT?? BO3MOXHbIE MPUYNHBI €ro
nossneHns? 20. Noyvemy npu paccmoTtpeHnn TIC BO3HMKaET BONPOC TEPMOANHAMU-YECKOro acnekra
aton Teopumn? 21. TepmoamHamnyeckmin acnekt TI1GC, ceasb Eaken n AH=#. 22. cnonb3osaHue TIC
ons oueHkn ctepuyeckoro MHoxutenst TAC. KCP-geTtanbHbIi pa3bop HEMOHSATHBIX BOMPOCOB.

KCP, npumMepHble BONPOCHI:

PeweHune 3anay KOHTPONbHOM paboTbl M pa3bop TUMOBbLIX OWMOOK
Tema 19. doToOXMMMUYECKUE peaKLUn.

Tema 20. Tema: Katanua. [OMOreHHbIn KaTtanums.

Tema 21. NeTeporeHHbIN KaTanus.

Tema 22. PepMeHTaTUBHbIN KaTanus.

Tema 23. Tema: PacTBOpbl 3/1€KTPOSIUTOB U 3N1EKTPONPOBOAHOCTD.
KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

KuHetnka. KoHTponbHas pabota. Bunet € 1 1. PacTtBop ykcycHoatunosoro acoupa npy C1=0,01H un
293 K ombingetcs 0,002H pacteopom (C2) eakoro HaTpa Ha 10% B TeveHne 23 muHyT. Kak
N3MEHUTCS 3TO BPEMS, €C/IN YMEHbLUTb KOHLEHTpaunn pearvpyowmx sewects B 10 pas |ﬁ|:|=2)? 2.
KoHcTtaHTa ckopocTu ang peakuun: 2N205(r) = 2N204(r) + O2 (r) nmeet 3HaveHue 0,69Lc-1. Yemy
paBHo t1/2? PO= 500 mm pT.cT. Kakoe 6ynet Pobu B peakUMOHHOM CMecu Yepes 41104 ¢ nocne
Hayana peakummn? 3. Boiseaute coopmyny, cesasbisatowwyto t1/2 ¢ CO ons peakumm HyneBoro nopsigka.
Bunet € 2. 1. XnopuposaHue beH3ona, NpoBoANMOE B NeAsiHOW ykcycHol kucnoTte: C6H6 + CI2 ﬁ
C6H5CI + HCI siBnsieTcst peakumeit BToporo nopsaka, k=1,5010-6 m3/kmonbllc. VicxoaHbie
KOHUeHTpauun: 6eHsona ? 0,5 kmonb/mM3 n xnopa - 0,05 kmonb/M3. Onpenenute, 3a Kakoe BpeMs
obpasyeTcs NoNoBMHA BO3MOXHOIO MpuU 3TMX YCNOBUSX KonuyecTsa xnopbeHsona? 2. BoiBeonte
gopmyny ons t1/2 peakumm nepsoro nopsiaka. 3. Onpenenvrte nopsook Ans peakunm KOHBepcun
napa-sogopona B opto-sogopon npu 923 K, nofb3ysicb 3aBUCUMOCTbIO Mexay t1/2 n nasneHnem.
3HaueHuns paenexns PO u t1/2 cnepyowme: Poll10-5, Ma 0.067 0.133 0.267 0.533 t1/2, ¢ 648 450
318 222 KCP - 0b6cyxaeHre NToroB KOHTPONbHOM paboThi.

KCP , npnmMepHble BONPOCHI:
PeweHne 3anay n pasbop TMNOBbIX OWMOOK B KOHTPONbHOK paboTe
Tema 24. Tema: 90C n TepMoanHaMMKa 3NEKTPOXUMNYECKUX Lienen.

Tema 25. Tema: KuHetnka anekTpoaHbIX npoueccos. PU3nyeckum CMbICN IHeprum aKktusauum
B YCNOBUSIX 3aMen/ieHHOro paspsina. Tok obMeHa 1 nepeHanpsiXeHue.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:
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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 peakLmn OT KOHLIEHTpaLMn NCXOLHbIX BewecTs. bunet €2 1.
CkopocTb peakuyu (C2H5)N + CH3I [l [(C2H5)N+CH3]I- B HUTpobeH3one onpeaensnack npu 25?C.
HaigeHo, 4To t, ¢ 1200 1800 2400 3600 4500 5400 x[110-3 monb/n 8.76 10.76 12.08 13.92 14.76
15.38 X - KONN4eCcTBO TPUITUNAMUHA N NOANCTOrO MeTuna, npod)earvlposasmee 3a Bpemsa t. CO
amvHa u noguctoro metuna pasHbl 0.0198 monb/n. Onpegennts U un k. 2. MNpu n3yyeHumn peakuum
Mexay HUTpobeH3onomM n SO3 bbina nonyyeHa cnenytowas 3asncumoctb WO 0T HavanbHoM
KOHUeHTpauun Tpnokcuaa cepbl: [SO3] monb/n 0.89 0.61 0.56 0.52 0.48 0.32 WO, ycnos. ea. 0.59
0.350.31 0.29 0.24 0.16 Onpepnennte nopsanok peakuum no [SOJ]. 3. HapucyitTte rpaguk
3aBMCUMOCTM NMepuoga nonypacnaga ot KOHLUEeHTpauum ona peakuum Hynesoro nopsaka. KCP -
obcyxaeHne NToroB KOHTPOJbHON paboTbl.

KCP , npnmMepHble BONPOCHI:

Vicnonb3oBaHune Teop|/||7| XUMMNYECKOM KUHETUKWN NS OLEHKN KNWHETUYECKMX napameTpoB XMMNYEeCKnX
peaKLu/n7| no sKcnepunMmeHTalbHbIM OAHHbIM

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.
AncopbunoHHbI 3akoH "'eHpu. Ero orpannyeHmns. KCP-getanbHblii pa3bop HEMOHSATHbLIX BOMPOCOB.

KCP, npnmMepHble BONPOCHI:

PeweHne 3anay4 KOHTPONLHOW paboTbl M pa3bop TUMOBbLIX OWNHOK
Tema . UToroesasi popma KOHTpons

Tema . UToroeas doopma KOHTpons

MpumepHble BOMPOCHI K 3a4eTy 1 9K3aMeEHy:
MporpamMma K CeMMHAPCKMUM 3aHSATUSIM MO OU3NYECKON XUMUN.

Tema: OCHOBHble NOHATMSA TepMoaMHaMKKK. NepBblii 3akoH TepMoauHammku. PaboTa pacwmpeHns
noeanbHOro rasa B pasnn4yHbiX yCNoBUSX.
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Tema: Tepmoxmmus. Tennoson adpdekT xumMmyeckom peakumumn. 3akoH 'ecca. Cesa3b QP n QV.
CnenctBusi M3 3akoHa Mecca. TennoTbl 06pa3oBaHusi U cropaHus. TennoTa pacTBOPEHUS,
rmgparauum, conbeaTtaumm. TepMoxnuMmyeckme ypasHeHus. lNpuemsl pacyeTa TennoBbix 9¢pekToB
XUMUYECKUX peakLmi.

Tema: 3akoH Kupxrodpdpa. TennoemkocTb, Buabl Tennoemkocten, cesasb CP n CV. 3aBucumocTb
TENNoeMKOCTH OT TeMnepartypbl. Pacuet IHO peakumit npu pasnmuHbix TeMnepatypax, ¢ pasnuyHoi
CTeneHbo NPUBANXEHUS.

Tema: Btopoii 3akoH TepmoamHammki. OCHOBHbIE MOHATUSA. [NpoLuecchl caMonpon3BOoNbHbIE U HE
camonpoun3BonbHble, 0bpaTMmblie 1 HeobpaTMble, PaBHOBECHbIE U HEpPaBHOBECHbIE. Pa3nnyHble
POPMYNPOBKN BTOPOr0 3aKOHA; SHTPOMNUS; OM3NYECKUIA CMbICN 3HTponuK. BTopoe Havano
TEPMOANHAMUMKIN A51s 06paTUMbIX U He0BpaTUMbIX NPOLECCOB. 3MEHEeHNE SHTPOMMM B Pa3NYHbIX
npoueccax. YHTPONMS naeanbHOro rasa.

Tema: TepmoanHammyeckue noteHumansl. ObWwme COOTHOWEHUS, KPUTEPUM HANPaBNeHUs npoLecca.
MoHaTME 0 XMMMYeckom noteHumane. YpasHeHne Mmbbca-enbmronsua.

Tema: Xumunyeckoe pasHoBecune. KOHCTaHTa XMMMYECKOr0 PaBHOBECKS, Pa3INYHbIE BblpaXXeHNs
KOHCTaHTbl paBHOBECKS. YPaBHEHME N30TEPMbl XMMUYECKON peakuumn. PacyeT Bbixoaa npoaykTos
XUMNYECKUX peakuuni.

Tema: BnvsiHne BHEWHMX YCNOBUIA HA XMMUYECKOE paBHOBECHE. YpaBHEHME N30X0Pbl U N306apbl
XUMUYECKOW peakuun.

Tema: TepMoanHammka pacTBopoB
Tema: lNpasuno gas
PeweHne 3ana4 Ha BeCb NPONAEHHbIA MaTepuan

Tema: OCHOBHbIE NOHATUSA XUMUYECKOW KMHETUKN. CKOPOCTb peakumm, MONeKynsapHOCTb, NOPSA0K
peakunn, KOHCTaHTa CKOpoCTU. BbiBOA MHTErpanbHbIX BblpaXeHUA 415t KOHCTaHTbl CKOPOCTH
HeobpaTtumbix peakunii 0, 1, 2 n 3 nopsakoB. Pa3aMepHOCTb KOHCTaHTbl CKOPOCTM.

Tema: MeTtoabl onpeneneHns nopsiaka XMMMYecknx peakumi.

Tema: CnoxHble peakunn: O6paTI/IMbIe, napannenibHble 1 nocnegoBartesibHble. MeTton
CTaunoHapHbIX KOHLI,eHTpaLI,I/IVI

Tema: BnusaHne temneparypbl Ha KOHCTaHTy ckopocTu. [pasuno BaHT-Iodbdpa. MeToabl
onpeneneHns aKCnepuMeHTanbHOM aHeprum aktmeaunn. MNpeaskCrnoHEHTHBI MHOXUTENb.

Tema: Teopus ctonkHoeeHWin. BumonekynsipHole peakumu. MoHOMONEKynspHble peakunu.

MporpamMma npakTukyma no gou3n4eckon Xmmmm

Tema: Tepmoxumus

1. OnpeneneHne TeNnOTbl PACTBOPEHMS HEOPraHNYECKMX COEAUHEHWIA.
2. OnpegneneHune TeNnOTbl HEATPaNU3aunu.

3. OnpegneneHue TennoThl rmapaTaumm.

Tema: Pacteopbl.

1. VlccnepoBaHve paBHOBECUS OBYXKOMMOHEHTHOM CUCTEMbI Nap-pacTBop (MOMHOCTbIO
CMeLlnBaloLWmnecs XnaKkocTu)

2. Kprockonnyeckuin metoq onpeneneHns MonekynspHoro seca pacTBOPEHHOro BelecTsa
(HeanekTpoONUTa N SNEKTPONNTA).

Tema: 'eTeporeHHble paBHOBECUS, TEPMUYECKUIA aHANN3 ABYXKOMMOHEHTHbIX CUCTEM.

1. NI3y4eHne kpuctannmsauum nerkonnaBknx CUCTEM.

2. N3yyeHne kpuctannmsaumm GMHapHbIX CUCTEM, MNABAWMXCS NPW BbICOKO TEMMNepaType.
Tema: KuHeTnka roMOreHHbIX XUMUY4EeCKUX peakLmi.

1. NI3y4eHne ckopoCTn MHBEPCUN TPOCTHUKOBOIO caxapa.

2. NIayyeHne CKopoCTy pasnoxXeHns Nepekmcn Boaopoaa rasaoMeTpuyeckum METOL0M.

3. N3yyeHne cKopoCcTy peakumm OMbINIEHNS YKCYCHO-3TUNOBOIO agpupa Wenoybio.

4. NIayyeHne peakuun rugpataumm yKCycHoOro aHrngpuaa.

5. NIay4yeHre CKopoCTM peakunmn pasnoxXeHns KOMMIEeKCHOro noHa okcanara mapraHua.
KoHTponbHas paboTa
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Tema: OnekTPopPOBOAHOCTb 3NIEKTPONTOB.

1. l/I3MepeH|/|e ANEKTPONPOBOAHOCTN PaCTBOPOB 3NEKTPONNTOB 1 onpeneneHne KOHCTaHTbI
SﬂeKTpOﬂVITI/I‘-IeCKOIZ anccoumaumm cnaboro ANeKTponnTa.

2. OnpegneneHune TemnepaTypHOro KoadpuumneHTa snekTponpoBOLHOCT pacTBopa anekTponuTa.
3. OnpegneneHne pacTBOPUMOCTI MaNoOPaCTBOPUMbIX NEKTPONMTOB.

4. KOHOyKTOMETpUYeCKoe TUTpOBaHMeE.

Tema: OnekTpoaBunXylMNE CUNbI.

1. amepeHune 30C ranbBaHNYECKOro aneMeHTa.

2. OnpegneneHune noteHumana oTaenbHbIX 3NeKTPOAOB.

3. OnpepeneHvie HOPManbHOrO OKUCUTENIbHO-BOCCTAHOBUTENBHOIO NOTEHUMaNa n KOHCTaHTbI
PaBHOBECWSI MEX [y OKUCNIEHHOW 1 BOCCTAHOB/IEHHOW popMamu.

4. OnpepneneHve BOLOPOLHOIO Nnokasarens.

5. lNoTeHumnomeTpryeckoe TUTPOBaHME.

Tema: KnHeTtrka anekTpogHbIX NpoLeccos.

1. OnpepeneHuve Bbixoda MeTanna no ToKy 1 TOMNWWHBI FanbBaHNYECKUX MOKPbITUN.
2. HanpsaxeHne pasnoxeHus.

Tema: KnHeTtrka anekTpoaHbIX NpoLLeccos.

1. OnpegneneHuve Bbixo4a MeTanna no TOKy 1 TONWWHbI ranbBaHNYECKUX MOKPbITUIA.
2. HanpsaxeHve pasnoxeHus.

CamocrtositTenbHas pabota ctyneHToB (CPC) BktovaeT cneaytowme Buabl:
- U3y4YeHVe TeOPEeTNYECKOro NEKLUMOHHOMo MaTepmnana;

- NnpopaboTka TeopeTMYEeCckoro Matepuana (KOHCNeKTbl NeKLNiA, OCHOBHAs U LOMNONHUTENbHAS
nuteparypa),

- 0hOpMNEHNEe pe3ynbTaToB NabopaToOpHOro NPakTUKyMa,
- peleHne 3aaay.

MPVMEPbI BONPOCOB ON19 KOHTPOJIS1 CAMOCTOSATEIbHOW PABOTDI

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

. Kakyto MonekynsipHyto MoAenb NCMONb3YHOT NPW BbiIBOAE 00Wero Yyncna CTONKHOBEHWIA?

. NoscHnTe TepMuHbI "adbPeKkTUBHLIN gnameTp" 1 "adpdPekTUBHOE Ce4eHNe CTONKHOBEHNI".
. 3aBUCUT NN 3PMEKTUBHBIA AnaMeTp OT TemnepaTypbl?

. NoscHnTe TepMnH " akTMBHas Monekyna".

. Kakue runotesbl nexar B OCHOBE TEOPUM aKTUBHbIX CTONIKHOBEHUIA?

. YTo Takoe ctepuyeckuin dpaktop P (puaunydecknii cmbicn B TAC)?

. Kak cBsizaHbl Mexay coboi BENMUYNHBLI SKCNEPUMEHTANIbHON SHEPTMN aKTUBALMN 1 SHEPTIN,
Bxogsuwen B ypasHeHne TAC ( Eakcnn Ea )?

9. KakoBbl OCHOBHble OCTOMHCTBA U HepgocTatku TAC?

10. BHaHuWe Kaknx CBOMNCTB MONEKyn HEOHXOAUMO ONs pacyeTa Yncna CTONKHOBEHWI (Z) ?
11. Mpobnembl MOHOMONEKYNsipHbIX peakuuii (TAC).

12. OCHOBHble MONoOXeHns Teopun JInHoemaHa.

13. OcHoBHOE oTnunyme Teopuin XuHwenobsyna, Kaccens n Cnentepa ot teopun JlnHgemaHa.
14. Kakoe npegnonoxeHwve nerno B ocHosy "TIMGC"?

15. Kakme xuM. peakuun nonyymnm HaseaHue "agmabatmyeckumx"?

NMPUMEPbBI BUNETOB K 9K3AMEHAM:

Bunet & 1.

1. OCHOBHbIE MOHATUSA TEPMOOVHAMUKN: CUCTEMA, COCTOSIHME, NapaMeTpbl, PYHKLIMS COCTOSIHUS,
Tennorta, pabora.

2. Il 3akoH TepmoamHamukm, noctynart NnaHka, BblYMcneHne abContoTHON SHTPONUN.

0O NO Ok~ N =
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3. MNonnMopdoHble NpeBpPaLLEHNS: MOHO- M SHAHTUOTPOMHbIE NpeBpaLeHns. JduarpaMmbl COCTOSAHNSA
BOZbI 1 Cepbl.

bunet @ 2.

1. Tennota n paboTa, NPMHUMUMN 3KBMBANEHTHOCTW TEMNNOTbI U paboThbl.

2. XapakTtepuctnieckne pyHkummn: aHeprus ["'enbmronbua.

3. l'eTeporeHHble paBHOBecUs (pasa, KOMMNOHEHT, cTeneHb cBoboabl). MNpasuno gas MNmbbea.

Bunet @ 3.
1. HyneBoW 3aKoH TepMoanHaMuku, Temneparypa.
2. XapakTepucTtnyeckme coyHkumm: ceobonHas aHeprus mbbcea.

3. MNMonnMopHbIe NpeBpaLLEHMSI: MOHO- M SHAHTUOTPONMHbIE NpeBpalleHus. [marpaMMbl COCTOSIHUS
BOIbI M CEpbl.

7.1. OcHoBHas nuTeparypa:

1. Ctpombepr A.W. duamnyeckas xumms. M.: Boicw. wk. 2009.-527 c.
2. banpamos B.M. OcHoOBbI xMn4yeckom KnHeTuku n katanusa. M.: Akagemus. 2003.
3. banpamos B.M. OcHosbl anektpoxmumun. M.: Akagemus. 2005.

4. NncuubiH KO.A. MeToaomyeckne pas3paboTkum k obleMy npakTukyMmy no anekTpoxmmun. 4ns
CTyLEeHTOB xumun4yeckoro goakynbteta | / KazaHnb: [KDY], 2012 - 75 c.

5. MeToanyeckne pa3paboTku K NPakTuKyMy rno onanyeckKom XumMmmn: anst CTyAeHTOB XMMUYECKOrO
dakynbteta Y. Il / KasaHb: [KDY], 2012 - 36.

6. MeToonyeckme paspaboTku K MPaKTUKyMy MO oM3M4ECKOM XUMUW: OS5t CTYAEHTOB XMMUYECKOrO
goakynbteta Y. Il / Kasanb: [KI'Y], 2010 -64.

7. Canewm, P.P. ®uaunyeckasa xumms. - M.:Bys.kHura, 2004.-328c.
8. NopuwkoB, M. OcHoBbl hn3nyeckoit xummn.- BriHom.Jlabopatopusi 3HaHuin, 2011. - 408c.
9. Kyapswesa,H.C. ®dunsunyeckasa xumms. - B-tOpait, 2012.- 340c.

7.2. lononHutenbHasa nuteparypa:

1. EpemuH B.B. (n op.). OcHoBbI chrsnyeckoi xumun: y4. nocobue B 24. 4.1.M.:BuHom.JTabopatopus
3HaHui. 2013 - 320 c.

2. Epemunn B.B. (1 gp.). OcHOBbI on3n4eckon xummn: y4. nocobue B 24. 4.2.M.:BrnHom.Jlabopatopust
3HaHui. 2013 - 263 c.

3. NMypmanb A.lN. A, B, B? xumnyeckon knHetukn. M.: UKL, "AkagemkHura". 2004.

4. Aroposckumin B.[l. Ctatuctnyeckas tepMoanHammka B puaunydeckor xummn. M.: "BuHom". 2005.

5. 31kuHc . dnanyeckas xummsa. T. 1-2. M.:MI'Y, 2007.

6. Nepacumos A.U. n gp. Kypc comsnyeckom xumuu, 1. |., M: Xumns. 1963.

7. 'epacumos A.W. n gp. Kypc domsnyeckon xumumu, 1. Il., M: Xumnsa. 1963.

8. EpémuH E.H. OcHoBbl xumMmyeckon kuHetukn. M.: Boicw. wk., 1976. 374 c.

9. NlamackuH B.6., MNetpuin O.A. Snektpoxummsa. M.: Boicw. wk., 1987. 296 c.

10. Kncenésa E.B. n nop. C60pHUK NpuMepoB 1 3a8ay no onanyeckon xmmmm. M.: Boicw. wk. 1991.
11. MeToamn4eckoe nocobue Kk ceMnHapam no oman4eckoin xummumn (TepmoamHammka). KasaHo. 1999.

12. MeToamyeckoe nocobue Kk ceMmHapam no omMan4eckom XMMNUN (KUNHeTUKa XMMNYECKNX peakLnii).
KasaHb. 2000.
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7.3. UHTEepHeT-pecypcChl:

A. BepesoBuyk Pursnyeckas XMMmnsa: KOHCNEKT nekuni - http://www.ph4s.ru/book_him_phys.html
Mocobus no gouaunyeckon xummm - http://www.fptl.ru/Y4eba_Fizhimija.html

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

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

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

8. MatepumanbHo-TexHU4eckoe obecneyeHme AUCLUMINHBI/MOAYNSI COrNacHO YTBEPXAEHHOMY
yuye6HOMY nnaHy

OcBoeHune gncumnnuHbl "dursunyeckas xmmMma" npeanonaraeT UCnonb3oBaHNe cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yyenosek. MynbTumMeaniiHas ayautopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON YyNpaBneHns, OCHaLlWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHdpopMauunu, NoyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMieKTaLms
MyNbTUMEONAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOIO 3KpaHa, akyCTUYeCKO CUCTEMBI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTtens,
BK/IIOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens sBnsieTcs KNo4eBbiM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaaeatens MMeEET BO3MOXHOCTb JIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLMM, MPaKTUYEeCKue
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ONSt HAX CPOPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeACTB 00y4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHas ayautopus Takxke oCHaleHa WupOoKOrnonoCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYHOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI 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 06s13aTeNbHOro cobniofAeHNs aBTOPCKUX U CMeXHbIX npaB. KHuradoHp obecneynBaet
WWMPOKWI 3aKOHHBIV [OCTYN K HeobxoauMbIM Ansi o6pasoBaTtenlbHOro NpoLecca U3naHnsM C
MCMONb30BaHNEM NHHOBALMOHHbIX TEXHONOIMIA 1 COOTBETCTBYET BCEM TpeboBaHMsIM HoBbix P OC
BI1O.

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmmn GrOC BIO n yyebHbIM nnaHoM no
cneunanbHocTn: 020201.65 "dyHoameHTanbHaa u npuknagHas xmmmnsa" 1 cneuyvannsaumm
OpraHuyeckas XxmmMms .
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ABTOpP(bI):

ConomoHos b.H.

"o 201 r.
PeueH3eHT(bl):

Ynaxosuy H.A.

"o 201 r.
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Jlnct cornacoBaHus

(o7 [e) CornacosaHue
ConomoHos b. H. CornacosaHo
AHTMNKH U. C.
Bbiykosa T. WU.
YuxaHosa E. A.
Cokonosa E. A.
Tumopeesa O. A.
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