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1. IllepeyeHb NJaHUPYeMbIX Pe3y/JIbTATOB 00y4eHHUS 10 AUCHMILIMHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHUs] KOMIIeTEeHIIU

Tabnuua 1

Kox mo ®I'OC

Nunukaropel
IOCTHIKEHHUS

[Tnaaupyemblie pe3yabTaThl O0yUeHUS 110
nucturinHe (3YB)

O6menpodeccnoHabHBIC

OIIK-2 Cnocoben
UCIIOJIb30BATh
MaTeMaTHYECKHE,
¢dusnueckue,
bu3uKo-
XUMHUYECKHE,
XUMHYECKHUE
METOJIBI JIS
pelieHus 3a7a4
npoQecCHOHAIBHON
JeSITeIIbHOCTH

OIIK-2.1. Mcnons3yer

pa3IMYHbIC METOIbI,
CIOCOOCTBYIOIIINE
peIIeHUIO0 3a/1a4
podhecCHOHATTLHOM
ESITEILHOCTH

OIIK-2.3. Ananusupyer
XUMHUYECKHE U (PU3HKO-
XHUMUYECKHE CTIOCOOBI

JUTSL peIIeHUS
npoUIBHBIX 3a7a4

3HATD:

—OCHOBHBIE 3aKOHOMEPHOCTHU
IIPOTEKaHUs XMMHUYECKUX IPOLECCOB H
XapaKTEPUCTUKH PABHOBECHOI'O COCTOSIHUS;

—  TEOPETUYECKHE OCHOBBI U
OPUHIUIBl  XUMHYECKMX U (HU3UKO-
XUMHUYECKHUX METOJIOB aHAJIU3a;

- Haydalia TCPMOANHAMUKN u
OCHOBHBIC YpaBHCHUA XHUMHYCCKOHN
TCPMOANHAMUKH

- ypaBHEeHUS (POpPMATIbHON KUHETHUKH;
yMeTh:

—OMpeAeNaTh  TePMOJUHAMUYECKHE
XapaKTePUCTUKU XUMUYECKUX pEaKIuil |
pPaBHOBECHBIE KOHIIEHTPAIIMH BEIECTB;

- TPOTHO3UPOBATH BIMSHUE PA3THYHBIX
(akTOpoB Ha paBHOBECHE B XHMHUYECKUX
peakuusx;

- ONpENENATh HaIpaBJIE€HHOCTh
rporiecca B 3aJIaHHBIX HAYaJbHBIX YCJIOBUSX;
yCTaHaBJIMBAaTh TPAHUIBI obmnacreit
YCTOMYMBOCTH (a3 B OJHOKOMIIOHEHTHBIX H
OMHAPHBIX CHCTEMaX;

-COCTaBJISITh KHHETUYECKHE
YpaBHEHUsI B i1 KUHETHYECKU MPOCTBIX
peaknuii ¥ MPOTHO3UPOBATH  BIIUSHUE
TEeMIIepaTypbl Ha CKOPOCTh MPOIIECCa;
BJIAJ1eTh:

- HaBbIKAMU BBIYMCIIECHUS TEILJIOBBIX
3 PEeKTOB XUMHUYECKUX pEaKIMii; KOHCTAHT
pPaBHOBECHS] XUMUUYECKUX PEaKLUid; JaBJICHUs
HACBHIIICHHOTO Tlapa HaJ WHAWBUIYaJIbHBIM
BEIIIECTBOM, COCTaBa COCYIIECTBYIONINX (a3 B
JIBYXKOMIIOHEHTHBIX CHCTEMax; MeETOJdaMH
OnpeJIeJIeHUs] KOHCTAHT CKOPOCTU PEaKIIMil.




2. OuneHoOYHbBIE CPEACTBA VISl TEKYIIEr0 KOHTPOJIA yCIeBAeMOCTH, IPOMEKYTOYHOI
aTTecTallMy 110 HTOraM OCBOCHMS JMCIHUILJIMHBI M Yy4eOHO-MeToAuYecKoe odecnevyeHue
CaAaMOCTOSITEJIbHOM PadOThI CTYIEeHTOB

2.1. Bonpocsl K nepBoii atTecTanuu (3 ceMecTp)

l.Xumuueckass TepMOAUHAMUKa. BHyTpeHHss sHeprus, Temiaota W pabora. IlepBoe Hauano
TEPMOJUHAMUKHU.
2.OHTtanenus. 3akoH 'ecca 1 TEPMOXMMHUYECKHUE PACUETHI.

3.Kanopumerpudeckue METO/1bl U3MEPEHUS TEIIIOBOTO 3 dekTa.
4.TertoTsl 00pa30BaHUs U CTOPAHMSI COSAMHEHUH B CTAaHAAPTHBIX YCIOBHSX, UX MPUMEHEHUE JUIS
BBIUUCIICHUS TEIUIOBBIX 3(P(HEKTOB XUMHUECKUX PEAKLIUH.

5. TennoeMKOCTh, 3aBHCHUMOCTH €€ OT TeMIepaTypbl. 3aBHCUMOCTh TEIUIOBBIX A(PPEKTOB
XMMHUYECKHX peakuuil oT remnepaTypsl. Y paBHeHue Kupxroda.

6.PaBHOBecHBIE, HEpaBHOBECHbBIE IIpolecChl. BTopoe Hayano TepMOAMHAMHUKU. OHTPONUS U
TEPMOJMHAMHYECKAsl BEPOSITHOCTb COCTOSIHUSL CUCTEMBI.

7. TepmoauHamMuueckue  noTeHHuanbl  (3Heprus I'mbbca u  sHeprus  ['enpMmrosbua).
8. Xapakrtepuctuueckue pyHkiuu. MakcumanabHas paboTa U BO3MOKHOCTh XUMHUYECKOH peaKiuH.
9.Xumunyeckuii mnoreHuuan. IlpumeHeHne TEepMOIMHAMUYECKMX TMOTEHIUAIOB B KauecTBE
KPUTEPUEB HAIIPABJICHUS CaMOIPOM3BOJIBHBIX IIPOLECCOB U PAaBHOBECHS B H30TEPMUYECKUX
YCIOBUSIX.

10. XumMuueckoe paBHOBecHE. 3aKOH JIEUCTBYIOIINX MaccC.

11.YpaBHeHue U30TEpMBI, H300apbl U U30XOPbl XMMUYECKOHN peaklnu.

12.Koncranra paBHoBecus. HampaBiieHre XMMUYECKON pEeaKIinH.

13.BausiHue paBiieHUsT W TEMIIEpaTypbl Ha XUMHYECKoe paBHoBecue. I[lpuHuun cmerieHus
paBHoBecus Jle IllaTense-bpayna.

14 KoHcTaHTa paBHOBECHUS U CTIOCOOBI BEIPAKEHUSI COCTABa PEAKIIMOHHON CMECH.

Bonpocs! ko BTopoii atTectanum (3 cemecTp)
15. T'ereporenHoe xumuueckoe paBHoBecre. Pa30Boe paBHOBECUE U TEPMOJUHAMHYECKOE YUECHHE
0 pacTBOpax.
16.dDa3zoBoe paBHOBECUE B IeTEPOreHHBIX cucTeMax. IloHaTus a3, KOMIOHEHT, YUCIIO CTETEHEHH
cBoOoabl.. [IpaBuio ¢a3 ['nboca.
17.CBs3p MeXJly paBHOBECHBIM JaBICHHEM, TEMIIEPAaTypod, M3MEHEHHEeM O0beMa U TEeNJOTOoU
¢dazoBoro nepexona. Ypasuenue Kiaiinepona-Knaysuyca.
18.O1HOKOMIIOHEHTHBIE TE€TEPOT€HHBIE CUCTEMBI. J(narpaMMa COCTOSIHUS OJHOKOMIIOHEHTHOMN
cucTeMbl. JluarpaMmMa cOCTOSTHUE BOJIBI.
19. TepmoarHaMHUYECKHE CBOMCTBA pacTBOPOB. JlaBlIeHNE HACBIIIEHHOTO ITapa KOMIIOHEHTA HaJ
pactBopoM. U ieanbHbie pacTBOpbl. 3aKoH Payis.
20.PeanbHble pacTBOpHI. [10710XKUTENBHBIE U OTPULIATENIBHBIE OTKJIOHEHH OT 3aKoHa Payms, ux
TIPUYHHEL.
21. Temneparypa kunenus pactBopoB. Kpuockonus
22. TemmepaTypa 3aMep3aHusi paCTBOPOB. DOYILTHOCKOIIHS.
23.0cMoTHYeCcKOe 1aBJIeHne pacTBOPOB. YpaBHeHue Baut-I'odda.

Bonpocsl k nepBoii arrectaunu (4 cemecTp)

1. ®a3oBble paBHOBECHs B JIBYXKOMIIOHEHTHBIX cUcCTeMax. @OU3MKO-XUMHUYECKUH aHaIIu3.
Tepmuueckuit ananu3. KpuBble oXnaxaeHus.

2. JluarpaMMbl COCTOSIHUS JBYXKOMIIOHEHTHBIX CHUCTeM (M30MOpP(HBIX, HEU30MOPQHBIX,
00pa3yIoIUX XUMUUECKUE COETUHEHNS TPU KPUCTAIITM3ALUHN).

3. IlpaBuio pelyara, HoJ1a, COCTaBbl PaBHOBECHBIX (Da3, Macchl paBHOBECHBIX (a3.



o

10.

11.
12.
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14.
15.
16.

17.
18.
19.

20.

OcoOeHHOCTH pPaBHOBECHH B TPEXKOMIIOHEHTHBIX cHcTeMax. [ 'paduueckoe BbIpakeHHE
COCTaBa C MOMOIIIBIO TPEYTOJIBLHOM TuarpaMMbl paCTBOPHUMOCTH.
3aKkOH pacHpelesieHusT PACTBOPEHHOI'O BEIIECTBA MEXAY JBYMs HECMEIIMBAaIOIIUMHUCA
pactBoputenamu. KoapdunueHt pacnpenenenus. DKCTPaKLIU.

XUMHUYECKOEe PABHOBECHE B PACTBOPAX 3JICKTPOJIUTOB M ANMEKTpoXxumus. CHIIbHBIC W Ciia0ble
aneKkTponuThl. CTeneHb U KOHCTaHTa JIEKTPOIUTHUECKON nuccounanuu. CKOpOCTh JBUKECHUS
noHoB. Yucna nepeHoca.

VYaenpHas,  OSKBUBAJIEGHTHAs U MOJSpHas  DJIEKTPOIPOBOTHOCTb. 3aBUCHUMOCTh
AJIEKTPOIIPOBOTHOCTH CIA0BIX M CHIIBHBIX 3JICKTPOJIUTOB OT KOHLIEHTPAIIMH U TEMIIEPATYPHI.
[TonBmxHOCTH MOHOB. 3akoH Konbpayiia.

Bo3nukHoBeHHe moTeHIMana Ha rpanune IByX ¢a3. CTpoeHHe TBOMHOTO AIIEKTPUYECKOTO
CI10s1.

OnexTpoaHble noTeHuanbl. Y paBHenue HepHcera.

Bonpocsl ko BTOpoii aTTecTanuu (4 ceMecTp)

Kinaccudukanms snekrpoaoB. MHIUKATOPHBIC 3JIEKTPOIBI.

DNEeKTPObl CPABHEHHUS.

lNaneBanmyeckuii anement u ero I/[C. TepmoarHaMuKa rajibBaHMYECKOrO 3JIEMEHTA.
XHUMUYECKUE U KOHIIEHTPAMOHHbBIE TaJIbBAHUYECKHUE DJIEMEHTHI.

XuMudecKkass KHHETHKa 1 Katainu3. OCHOBHBIC TOHATHS (DOPMaTbHOM KHHETUKH.

3aBUCUMOCTh CKOPOCTH PpEaKI[MM M KOHCTAHThI CKOPOCTH PEAKIUU OT TEeMIepaTyphl.
VYpaBHeHue AppeHuyca.

DHeprus akTuBauu. [ [puurnHbI KaTaTUTUYECKOTO ACHCTBUSI.

CKOpOCTh XMMHUYECKUX PEAKIUH, €€ 3aBUCHMOCTh OT Pa3IUYHBIX (haKTOPOB.

Karanus. IlpuumHbl KaTanuThueckoro aeuictBus. KartanuTuueckas akTHUBHOCTD U
CEJICKTUBHOCTb.

[TprunHbl KaTanuTUYECKOTO AercTBUA. KaTanuTtnyeckass akTUBHOCTb M CEJIEKTUBHOCTb.

OO0pa3zen OuJtera 11 aTTeCTAMHU

I'po3Henckmii rocyiapcTBeHHbIH He(PTAHON TeXHUYeCKUil yHUBepcuTeT uM.akaa. M./1.

MuInoOHIIKMKOBA
HNucTuTyT HepTH M rasa
I'pymna "HT, HTC" Cemectp "3"
Jducnunimnna "®usndyeckass xumus"
buner Ne 7

1. TennoeMKoCTh, 3aBUCUMOCTD €€ OT TeMIIepaTyphl. 3aBUCUMOCTh TETJIOBBIX 3(PPEKTOB
XUMHUYECKHX peakluil oT Temneparypsl. Y paBHenue Kupxroda.

2. CBs13b MEX/1y paBHOBECHBIM JIaBIICHUEM, TEMIIEpATypOil, U3BMEHEHHEM 00beMa U TEIIOTOM
¢azoBoro nepexona. Ypasaenue Knaitnepona-Knaysuyca.

3. OcMoTHYeCcKOe JaBiIeHUE pacTBOpoB. YpaBHeHue Bant-I'odda.

IHoanucek npenogasare/s

2.2 Bonpocsl k 3a4ety (3 cemecTp)

. Xumudeckass TepMoaAWMHaAMuKa. BHyTpeHHsst sHeprus, Temiaora u pabota. IlepBoe Hauamo
TEPMOJAVHAMUKH.

2.OHTanenus. 3aKoH l'ecca 1 TEPMOXMMHUYECKHE PACUETHI.

3.Kanopumerpudeckre METOAbI U3MEPEHHS TEIIOBOTO 3P deKTa.

4.TennoTel 00pa30BaHUs U CTOPAHUS COCTUHEHUM B CTaHIAPTHBIX YCIOBHSX, UX MPUMEHEHUE IS
BBIYUCIICHHS TEIUIOBBIX 3()(HEKTOB XUMHUECKUX PEAKLIUH.



5. TennoeMKOCTh, 3aBHCHUMOCTH €€ OT TeMIepaTypbl. 3aBHCUMOCTh TEIUIOBBIX 3(PPEKTOB
XUMUYECKHUX PEaKluid OT TemMreparypsl. Y paBHenue Kupxroda.

6.PaBHOBecHBIE, HEpaBHOBECHBIE IIpolecChl. BTopoe Hayano TepMOAMHAMHUKU. OHTPONUS U
TEPMOJIMHAMHUYECKAsl BEPOSITHOCTh COCTOSIHUSL CUCTEMBI.

7. TepmogunamMuyeckue  noteHiuansl  (dHepruss [mub6bca w  sHeprus  ['enpmrombia).
8.Xapakrepuctuueckue GpyHkunu. MakcumaibHas paboTa U BO3MOKHOCTh XUMUYECKOM peakiuu.
9.Xumunyeckuii noreHuuan. IlpumeHeHHe TEpMOJAMHAMUYECKUMX IIOTEHLIMAIOB B KauyecTBE
KPUTEpPUEB HAMPABIICHUS] CaMOIPOU3BOJIBHBIX IIPOLIECCOB M PABHOBECUS B H30TEPMUYECKUX
YCIOBUSX.

10. Xumuueckoe paBHOBECHE. 3aKOH JEHCTBYIOIIMX MacCC.

11.YpaBHeHHE H30TEPMBI, H300apbl U N30XOPbl XUMUYECKON pEaKIiH.

12.Koncranra paBHoBecusi. HanpapiieHMe XMMUYECKOUN peakiinu.

13.BiausiHue npaBiieHUsT W TEMIIEpaTypbl Ha XUMHUYecKoe paBHoBecue. [lpuHImn cmemeHus
paBHoBecus Jle IllaTtense-bpayna.

14 KoHcTaHTa paBHOBECHUS U CIIOCOOBI BEIPAKEHUSI COCTABA PEAKIIMOHHON CMECH.

15. I'ereporennoe xumuueckoe paBHoBecue. @a3zoBoe paBHOBECHE U TEPMOJIMHAMUYECKOE YUCHUE
0 pacTBOpax.

16.®a3oBoe paBHOBECUE B reTepOreHHbIX cucteMax. [ToHsaTus a3, KOMIIOHEHT, YHUCIO CTETIeHEeHH
cBoboabl. [IpaBumno da3 I'ndoca.

17.CBsi3p MeX1y pPaBHOBECHBIM JaBIIEHHEM, TEMIIEpaTypod, M3MEHEHHEM oObeMa U TEIUIOTON
¢dazoBoro nepexona. Ypasuenue Kmaitnepona-Knaysuyca.

18.01HOKOMITIOHEHTHBIE T'€TEPOreHHbIE CUCTEMBI. JlnarpaMMa COCTOSIHUSI OJTHOKOMITIOHEHTHOM
cucTeMbl. JluarpaMmMa cOCTOSTHUE BOJIBI.

19. TepmoarHamMu4ecKue CBOMCTBA pacTBOPOB. JlaBiaeHUE HACHIIIEHHOTO Mapa KOMIIOHEHTA HaJ
pactBopoMm. UneanbHbie pacTBOphL. 3aKkoH Payis.

20.Peanbuble pactBopbl. llonokuTeNnbHBIE U OTPULIATENIBHBIE OTKJIOHEHUS OT 3aKoHa Payist, ux
TIPUYHHBL.

21. Temneparypa kunenus pactsopoB. Kpuockonus

22. TemmepaTypa 3aMep3aHusi paCTBOPOB. DOYILTHOCKOIIHUS.

23.0cMoTHYeCKOE 1aBJIeHHEe pacTBOPOB. YpaBHeHue Bant-I'odda.

O0pasen OuJieTa K 3a4eTy

I'po3HeHckmii rocy1apcTBeHHbINH He(PTAHON TEXHUYECKUIT YHUBEPCUTET
uM. akaa. M.JI. MuJJINOHIIMKOBA
HNucTuTyT He(pTH M rasa
I'pymna "HT, HTC" Cemectp "3"
Jducunniaunna "®uznyeckasa xummusa'
Buier Ne 2
1. Tepmonunamuyeckue noteHuansl (3Heprust ' m66ca u sueprus ['enbMromnsia).
Xapakrepuctuueckrue GyHKInu. MakcumainbsHas paboTa U BO3MOXKHOCTh XUMUUYECKON peaKLnu.
Xumudeckui noreHuail. [[puMeHeHne TepMOIMHAMUYECKUX OTEHIIMAJIOB B KA4ECTBE
KPUTEPUEB HAIIPABIICHUSI CAMOIIPOU3BOJIBHBIX IIPOLIECCOB U PABHOBECUS B U30TEPMUUYECKUX
YCIIOBHSIX.
2. KoHcranra paBHoBecus. HanpaBieHne XUMHUYECKON peakiuy.
3. KanopumeTprdeckne MeTOIbI H3MEPEHHS TETIOBOTO 3 dekra.
IHoanuck npenogasareis




2.3 Bonpocsl k 3k3ameny (5 cemecTp)

. Xumudeckass TepMoAMHAMUKa. BHyTpeHHssi 3Heprus, Temiaora u pabota. IlepBoe Hauamo

TEPMOJUHAMUKHU.

2.OHTanbnud. 3akoH ['ecca U TEpPMOXUMHUYECKHUE PACUETHI.

3.Kanopumerpuueckue METO bl U3MEPEHHS TEIIOBOTO Y (deKTa.

4.Ter1oTsl 00pa30BaHUs U CTOPAHMsI COEAMHEHUM B CTAaHAAPTHBIX YCIOBHSX, UX IPUMEHEHUE JUIS

BBIYUCIICHHS TEIUIOBBIX 3()(HEKTOB XUMHUECKUX PEAKLINH.

5. TennoeMKoCTb, 3aBHUCHUMOCTb €€ OT TeMIepaTypbl. 3aBHUCUMOCTb TEIUIOBBIX 3(PHEKTOB

XUMHUYECKHUX PEAKIHid OT TeMIeparypsl. Y paBHeHue Kupxroda.

6.PaBHOBeCHBIE, HEPABHOBECHBIC IIpOLECCHl. BTopoe Havano TepMOAMHAMHUKU. OHTPONUSA U

TEPMOJMHAMHYECKAsl BEPOSITHOCTh COCTOSIHUSL CUCTEMBI.

7. TepmonuHaMU4ecKue  TOTeHOMaibl  (QHepruss [mbO6ca wu  sHeprus  [enpmrosbia).

8. Xapakrepucruueckue GpyHkuu. MakcuMmanbHas paboTa U BO3MOXKHOCTh XUMHUECKOW PEaKIIUu.

9. Xumunyeckuil noreHuman. IIpuMeHeHHe TEpMOIMHAMUYECKMX IOTEHUUAJIOB B KAadyeCTBE

KPUTEPUEB HAIPaBJICHUS CaMONPOM3BOJIbHBIX IMPOLECCOB U PAaBHOBECHS B H30TEPMUYECKUX

YCIIOBUSX.

10. Xumnueckoe paBHOBecUE. 3aKOH JIEHCTBYIOIIMX Macc.

11.YpaBHeHne U30Te€pMbl, H300apbl U H30XOPbl XMMUYECKON peaKIuHy.

12.Koncranra paBHoBecus. Hanpapinenue XuMu4eckon peakiuu.

13.BnusHue paBiieHUMsT M TEMIEpaTypbl Ha XUMHYECKoe paBHOBecue. [IpuHimn cmemeHus

paBHoBecus Jle [llarenbe-bpayna.

14.KoHcTaHTa paBHOBECHS U CIIOCOOBI BBIPAXKEHUS COCTaBa PEaKI[MOHHON CMECH.

15. I'ereporenHoe xumuueckoe paBHoBecue. @a30Boe paBHOBECUE U TEPMOJUHAMHUECKOE YUCHUE

0 pacTBOpax.

16.®a3oBoe paBHOBECHE B reTeporeHHbIX crucremax. [loHaTus (a3, KOMIOHEHT, YMCIO CTENEHEN

cBoOoib1. [IpaBmito ¢a3z 'nb6ca.

17.CBsi3p MeX/1y pPaBHOBECHBIM JaBJIEHHUEM, TEMIIEpaTypod, M3MEHEHHEeM oObeMa U TEeIUIOTON

¢a3zoBoro nepexona. Ypasaenue Knaitnepona-Knaysunyca.

18.O1HOKOMIIOHEHTHBIE T€TEPOreHHbIE CUCTEMBI. J[MarpaMMa COCTOSIHHUS OJHOKOMIIOHEHTHOM

cucTeMbl. JlnarpaMMa cOCTOSTHUE BOJIBI.

19. TepmoarHAMUYECKHE CBOMCTBA pacTBOPOB. JlaBjIeHNE HACHIIIIEHHOTO Mapa KOMIIOHEHTA HaJl

pactBopoM. MneanbHble pacTBOpsl. 3akoH Payis.

20.Peanbuble pacTBOpbI. [1070KUTENIBHBIE U OTPULIATENIbHBIE OTKJIOHEHMSI OT 3aKoHa Payus, ux

IIPUYUHBL.

21. Temnepatypa KUIIEHUS] paCTBOPOB. DOYIITMOCKOIHSL.

22. Temnieparypa 3amep3anust pactBopoB. Kpuockonus.

23.0cmoTtuyeckoe naBiieHue pacTBOpoB. YpaBHeHue Banrt-I'opda. PazoBbie paBHOBecus B

JBYyXKOMIIOHEHTHBIX cuctemMax. PU3MKO-XMMHUYECKUN aHanu3. TepMmuueckuii aHanu3. Kpusble

OXJIKICHUSI.

21. luarpaMMbl COCTOSIHUS JIByXKOMIIOHEHTHBIX CHUCTeM (M30MOP(HBIX, HEU30MOPQHBIX,
00pa3ymoIuX XUMUYECKUE COeAMHEHUS ITPH KPUCTAITU3ALINN ).

22. IlpaBuiio pslyara, H0Jla, COCTaBbl PAaBHOBECHBIX (Da3, Macchl paBHOBECHBIX (a3.

23. OcoOEHHOCTH paBHOBECHMH B TPEXKOMIIOHEHTHBIX CHCTeMax. [ padudeckoe BBIpaKEHHE
COCTaBa C MOMOILBIO TPEYTOJIBbHON JuarpaMmMbl paCTBOPUMOCTH.

24. 3akoH pacrmpeneNeHus] PacTBOPEHHOTO BEIIECTBA MEXIY JABYMS HECMEIIMBAIOIIMMUCS
pactBoputensiMu. Koadduiment pacnpeneneHus. IKCTpaKLus.

25. XuMudeckoe paBHOBECHE B PAaCcTBOpaxX JJIEKTPOJUTOB W dJeKTpoxumus. CHibHBIE U cialble
9eKTposIUThl. CTENeHb U KOHCTAHTA JIEKTPOJIUTHUECKON auccounanuu. CKOpOCTh JBUKECHUS
noHoB. Yucna nepeHoca.

26. YpaenbHas,  OKBHMBAJEHTHas M MOJSIpHas  3JEKTPONPOBOJHOCTD. 3aBUCHUMOCTh
JIEKTPOIIPOBOIHOCTH CIA0BIX M CHIIBHBIX 3JIEKTPOJUTOB OT KOHLIEHTPALMH U TEMIIEPATYPHI.

27. TlonBuwxxHOCTH MOHOB. 3akoH Komnppayia.



28. Bo3HUKHOBEHME MOTEHIMaNa Ha rpaHune AByX ¢a3. CTpoeHHe IBOMHOTO AIIEKTPUYECKOTO
CII0s1.

29. DnexTpoaHble TOTeHIIMANEL. Y paBHeHHe HepHcTa.

30. Knaccudukanus mektpo10B. IHIUKATOPHBIE 3JEKTPOIBI.

31. DneKTpoabl CpaBHEHHUS.

32. T'anpBannueckwmii 35eMeHT u ero DJIC. TepmoarHamMuKka raibBaHUYECKOTO AJIEMEHTA.

33. XuMuyeckre U KOHIEHTPAIIMOHHBIE TaJIbBAHUYECKUE DJICMEHTHI.

34. Xumuueckast KHHETHKA U KaTtanu3. OCHOBHbIE OHATUS (POPMATILHOM KMHETHUKH.

35. 3aBUCHMOCTb CKOpPOCTHM pEaKIMH W KOHCTAHTHI CKOPOCTH pEaKIUH OT TEeMIIEePaTypHl.
YpaBHenue AppeHuyca.

36. Dueprust aktuBanyu. [IpuYMHbBI KATATUTUYECKOTO JICHCTBHUA.

37. CxopoCTh XUMHUYECKHUX PEAKIIHii, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB.

38. depmeHTHI.

39. Pabora pacmupenus uaeaibHbIX Fa30B B pa3IMYHbIX MIpoLieccax

40. Cas3b TEIUIOEMKOCTH C Pa3IMYHBIMU TEPMOAUHAMUYECKUME (PYHKIHSIMH

41. TenioeMKOCTb ra30B U TBEPJbIX Tel

42, X¥MAYEeCKHI MOTEHINAI HJICATbHOTO U PeaIbHOTO Ta30B. OyrHTHBHOCTB.

43. AKTUBHOCTb U KO3 (PHUIMEHT aKTUBHOCTH.

44, ]JlmarpaMMa KpUCTAJUIM3ALMU JUIS CHCTEM C KOHTPYIHTHO TIUIABSIIMMHUCS XUMHYECKHUMU
COCTUHEHUSIMHU.

45, JlmarpaMma KpHCTAJUIM3AIMUA Ui CHCTEM C WHKOHTPYIHTHO IUIABSIIIUMHCS XHUMHUYECKHUMU
COCTUHEHUSIMHU.

46. JlmarpamMma KpHCTAJUTH3AIHUU JJISi CHCTEM C OTPaHUYCHHON PACTBOPHUMOCTHIO KOMITIOHEHTOB.

47. PaBHOBecCHS )KHAKOCTb-T1apa. 3akoHbl KoHoBasoBa .

48.A3€0TpOITHbBIE CMECH.

49. Karamuz. Ilpuuunbsl KaTanutudeckoro peiictBus. Karanutuyeckas aKTHUBHOCTh H

CEJIEKTUBHOCTb.

Oopasen ouniera K IK3aMeHy

I'po3HeHcKkHi rocy1apcTBeHHbIH He(PTAHON TeXHUYeCKHl yHUBepcuTeT uM.akal. M./,
MuJIMOHIIMKOBA
HucTuTyT HepTH M rasa
I'pynna "HT, HTC" Cemectp "4"
Jducnuninna "®usndyeckass xumus'"
buner Ne 3

1. TemniepaTypa 3amep3anus pactBopoB. Kpuockomnusi.
2. OTHOKOMIIOHEHTHBIE T€TEPOreHHbIE CUCTEMBI. J{narpamMma cOCTOSIHUSI OJTHOKOMITIOHEHTHOM
cuctemsl. /lnarpaMma COCTOSIHUE BOJIBI.
3. Y nenbHasi, 5)KBUBAICHTHAS U MOJIIPHAS 3JIEKTPOIPOBOHOCTh. 3aBUCUMOCTh
AIIEKTPOIPOBOIHOCTH CIA0BIX U CHIIBHBIX AJIEKTPOIUTOB OT KOHIIEHTPAIIUU M TEMIIEPATypHhI.

IIpenogasarenanb 3aBenyrommii kageapoi

2.4 Texymuii KOHTPOJIb

Tembl pedeparToB

1.OCHOBHOM CMBICI M 3HAYEHHE BTOPOTO 3aKOHA TEPMOAMHAMUKHN. BO3MOKHOCTB U
HaIpaBJIEHUE CAMOIIPOU3BOJIBHOIO TPOTEKAHUS ITPOLIECCOB.

2. BnugHue u3MeHeHHs BHEIIHUX YCJIOBU Ha paBHOBECHSI.



3.PacueTsl XuMu4eckux paBHOBecHi. M1300apHbIil moTeHIan 00pa30BaHUs XUMUYECKUX
COCTUHEHUN.

4. 3aBUCUMOCTb KOHCTAHTHI PABHOBECUH OT TEMIIEPATYPHI.

5. PactBopbl. AKTUBHOCTB U KO (PHUITUEHT aKTUBHOCTH.

6. JlucTuiisiius TBOWHBIX CMECEH.

7. Pextuduxarmusi.

8. JlaBiieHue HACBIILIEHHOTO M1apa B CUCTEMAax C OrPaHUYEHHOMN B3aUMHOM pacTBOPUMOCTBIO
KOMITOHEHTOB.

9. PacTBOpHBI ra30B B JKUJIKOCTSX.

10. Kunetnueckas kinaccuUKaIUsg XUMUYSCKAX PEaKITUH.

11. Ilopsinok peakuuu. Peakiyu nepBoro nopsiika.

12. Ilopsanok peakuuu. Peakiiuu BTOporo nopsijaka.

13. BnusiHue TeMneparypbl Ha CKOPOCTh XUMUUYECKUX peakLUUid. DHEprusl akTUBallUK.
14.Teopus akTHBUPOBAHHOI'O KOMILJIEKCA. Y paBHEHUE AppeHuyca.

15. Kartanus. Karanu3 B IpOMBILIUIEHHOCTH.

O0pa3sen pacueTrHo-rpaguveckoi padoTbl

PACYHETHO-TPA®HUYECKAS PABOTA
1o Kypcy «®usnueckas xumusa» i crynestos rp. HT, HTC

3anayga 1.
Beraucnuts TemnoBoit addext peakiun pu 298 K :1) mpu P = const ;2)mpu V = const.
TennoBoii a¢ext 0Opa3oBaHMs BELIECTB IPU CTAHJAPTHBIX YCIOBUAX HAUTH IO CIIPABOYHHKY.

4HCI +02=2H20 +2Cl2
3amaua 2.
[TocTpouts quarpaMmy (ha30BOro COCTOSIHUS (IUarpaMMy IUIaBKOCTH cucTeMbl A — B ) Ha
OCHOBaHUU JAHHBIX O TEMIIEpaType Hayaja KpUCTAJUIM3AIMH IByXKOMIIOHEHTHON CUCTEMBI.
OTBeTUTH Ha CIIENYIOIINE BOIIPOCHL:
1)o603HaunTh TOuKamu | — kuaKui mias , cogepxamuii a % Bemectsa A npu temneparype T ;
Il — nnaB ,conmepxamuii a % BemecTBa A ,HaXOSNIUIICS B pPaBHOBECHMH C KpUCTAJUIaMU
xummuueckoro coeauHenus; |l — cuctemy ,coctosinyio M3 TBEpAOro BellecTBa A B paBHOBECHUU
¢ pacmiaBoM ,coaepxauium 6 % BemiectBa A ;1V — paBHOBecue (a3 0JMHAKOBOTO COCTAaBA ;
V — paBHOBecue Tpex (a3 ;
2)onpenenuTh COCTaBbl XUMUYECKHUX COEIMHEHUH;
3)onpenenuTh Ka4eCTBEHHbIE U KOJMYECTBEHHBIE COCTABbI IBTEKTHUK;
4)BBIUEPTUTH BCE TUIBI KPUBBIX OXJIAXIEHUS ,BO3MOXHbBIE B TAaHHOH cHUCTEME;
yKa3aTh ,KaKHM COCTaBaM Ha Juarpamme 3TU KpUBbIE COOTBETCTBYIOT;
5)B KakoM (U3MUECKOM COCTOSIHMM HaXOJATCS CHCTEMBI ,coaepkamue B,r , J[ % BemectBa A
npu Temneparype T1  .UTo mpou30MaeT C 3STUMH CHCTEMAMM ,ECIIN UX OXJIAJNTH JI0 TEMIIEpaA-
TypsI T2?
6)onpenenuTs 4yuciao (a3 M YHCIO0 TEPMOJMHAMUYECKUX CTENeHeW CBOOOIbI CHCTEMbI IpPH
IBTEKTHUYECKON TeMIieparype u coaepxanuu A : a)95 moin.%; 0) 5 % mou.
7)ripu KakoW TeMIiepaType HauHET OTBEpJeBaTh IUIaB ,colepkamuii B % BemectBa A ?llpu
KaKOW TEMIIEpaType OH OTBEPAEET MOJHOCTHIO ?KaKOB COCTaB MEPBBIX BBIMABIINX KPUCTAIIIOB ;
8)mpu Kakoi TeMIiepaType HadyHeT TUIABUThCACIIIAB,coiepKaiiuil T % BemectBa A ?Tlpu
KaKoOW TeMIEpaType OH pacIlJIaBUTCS MOJHOCTHI0 ?KakoB cocTaB mepBbIX Kamemb 1iasa ?
9)kakoil KOMIIOHEHT U B KAKOM KOJIMYECTBE BBIKPUCTAILTU3YETCS ,eCIIH 3 KT I1J1aBa ,
conepskainiero a % BemectBa A ,oxnaautb oT T1 g0 T2 ?



JlaHHBIE 0 TemnepaTypax Hayaja KpUCTAJUIM3alMU CUCTEMbI IPUBE/ICHBI B TA0IHIIE.

Cucrema CocraB ,M01.% T nayvaina kp.,K CocraB ,M01.% T nauvana kp.,K
A- KCI 0 769 45 693
10 748 50 703
B- PbCl; 20 713 55 733
25 701 65 811
30 710 75 893
33,5 713 90 1003
40 707 100 1048
T1=753 K, T, =703 K, a=30, 6=75,8=5, r=25, n=75.

Bonpocel K KOJIIOKBHYMY

paBeH -

Bonpocsl k 1a6opaTopHoii padore Nel 1J1 npoBegeHUsI TeKylIero KOHTPOJIs
1. VpaBHeHHe MepBOro Hauyana TepMOAWHAMHUKU. DU3NYECKUH CMBICI BEJIUYHUH,
BXO/JISIIIIUX B HETO.
2. YpaBHeHue 17 Havama TepMOOMHAMUKM sl M300apHOro mponecca. DOyHKIUU
COCTOSIHUS ¥ (PYHKIIMH TIpoIiecca.
3. YpaBHenue 17° Hauana TepMOJIUHAMUKH U1 ©30XOPHOI'O MpoLecca.
4. Ha xaKyro BETUYMHY pa3IndaroTCs:

a) SHTAJBIMS OT BHYTPEHHEN SHEPTUuu

0) N30XOPHO-U30TEPMUYECKUI TOTEHIIUANI OT BHYTPEHHEN SHEPIUH;

B) U300apHO-U30TEPMUYECKUN MMOTEHIHMAl OT H30XOPHO-U30TEPMUUYECKOIO

NOTEHLMAA;

I') 1300apHO-U30TEPMUYECKUN TTOTEHIIUAN OT SHTAJBIINH;

1) TEIJI0BbIE 3(PPEKTHI IPHU MOCTOSTHHOM JIaBJIEHUH U ITOCTOSSHHOM 00beme?
5. Kakoii cMBICII MMEIOT 3HAaKU «IUTIOC» WIH «MUHYC» HEepea TepMOJMHAMHUYECKUMH
(GyHKIUSAMU: TEIIOTOM, paboTOM, N3MEHEHHEM BHYTpEHHEH 3Heprun?
6. V3MeHeHMeM Kakoi TepMOJUHAMUYECKOH (YHKLIHU OINpeNeiseTcss BO3MOXKHOCTb
CaMOITPOU3BOJILHOTO MPOTEKaHMs Mpollecca:
a) IpU OCTOSIHHOM JIaBJIEHUH U TEMIIEpaType;
0) Mpu MOCTOSTHHOM 00bEME U TEMIIEPaTypE;
B) B U30JIMPOBAHHOMN cucteme ?
7. 3axoH I'ecca, gBa ciencTBus U3 3akoHa I'ecca .
8. Beruncnuthb TerioBoit apdext peakuuu npu 298K:

4 HCI 1y + O20= 2Cl2 i+ 2H20(

9. TennoBoii 3¢ dexT peakuu
Crsy+ Y202(=CO(r), pOTEKAOIIEH MPH MOCTOSHHOM 00BEMe U
108,9 kJI>x/MOIIb.
Onpenenutsb TEMI0BON 3P PEKT JAHHON peaklUy MPU MOCTOSIHHOM JaBJICHUU IIPH TOM ke
TEMIIEPATYPE.
10. Beruucnuth ctanaapTHbii TerioBoi 3¢ dext peakiuu C2He+H2=2CHa,
ecITH M3BECTEH CTAaHAApPTHBIN TernoBoil sddext peaxruu CoHo+2H,=CoHs, AH’=-223,3
«Jlx/Monb. CrarmapTable TemnoTs! cropaus AH% op(C2Hz) = -1299,63 xJIx/MOTb,
AH%;0p,(CH4)=-890,31 k]I /Momb, AH crop(C2Hs) = -1559,88 kJ[/MOIb.

temmeparype  20°C,

Bonpocsl k 1a6opaTopHoii padore Ne2 1Jis1 npoBeeHNs TeKYLIero KOHTPOJIs

Uto Ha3bpIBatOT (a30BBIM MpEeBpaIieHHeM U (ha30BbBIM paBHOBECHEM?
2. ®aza, KOMIIOHEHT, YHUCJIO TEPMOIMHAMHUYECKUX CTETICHEH CBOOO/IBI.
3.Bnusinue BHENIHUX MapMETPOB Ha Ga30BOE paBHOBECHE U (ha30BbIC IEPEXOIbI.




[TpaBuno ¢a3 I'n66ca.

4. JlnarpamMa COCTOSIHUSI OTHOKOMIIOHEHTHOM CUCTEMBI Ha MMPUMEPE BOJIBI.

5. TernoBsie 3¢ dexTs! ha3oBbIX epexonoB. YpasHenue Knaysuyca-
Knanetipona.

6.Kakoe sBneHne Ha3pIBaeTCs mapooOpa3oBaHueM ( MCIapeHUueM, KUIIEHHEM)?

7.0 Ha3bIBaeTCA YACIbHON TEIUIOTON UCTIApEHHUS?

8.Uem oTiM4aTcst MOJIbHAS TEIJIOTA UCTIAPEHUS OT YJEIbHOM?

9.Kak 3aBUCHT BeIMYMHA MOJIBHON TEIIOTHI UCHIAPEHUS OT IPOYHOCTH CBSI3EH
MEXIy MOJIEKYJIaMH >KHJIKOCTH?

10.B 4em 3akirodaeTcsi U3MEPEHUE TEIUIOThI UCTTAPEHUS KUJIKOCTH?

Bonpocs! k s1abopaTopHoii padore Ne3 1Jisi npoBeaeHHs] TEKYIIEr0o KOHTPOJIsI
Uro HazweiBaeTcs pactBopom? CriocoObI BBIPAXKEHHUSI COCTaBa PACTBOPOB.
JlaBiieHre HaCBIIIEHHOTO Mapa HaJl YUCTOM KUAKOCTHIO U HaJ pa30aBiICHHBIM

pactBopoM. 3akoH Payus.

WneanbHble u peanbHble pacTBOPBL. [1070KUTENbHBIE U OTPULIATEIbHBIE
OTKJIOHEHHS OT 3aKoHa Pays.
Kak u3mensiercs remrneparypa riaBieHUs JbAa MPH MOBBIIICHUU

BHEIIIHETO JIaBjieHus? YemM MOKHO 3TO OOBSICHUTH?

Temmnepatypa 3amep3anus pazdaBieHHOro pactBopa. Kpuockonus .
OT 4ero 3aBUCHUT MOHWKEHUE TEMIIEPATypPhl 3aMep3aHusi PACTBOPOB?
Kak omnpenenuTs MONEKYISPHYIO MAaCCy PACTBOPEHHOTO BEILIECTBA
KPUOCKOIUYECKUM METOJ0M?

10. Temneparypa KuneHus paz0oaBIeHHOTO pacTBOpa. DOYUIHMOCKOMIHSL.
11. OcmoTHueckoe naBiieHue pa30aBIEHHBIX PaCTBOPOB.

N =

©ooN O

Bonpocs! k 1a6opaTtopHoii padore Ne4 1151 NpoBeieHUS TEKYLEero KOHTPOJIS
OcCHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOITUTUYECKON JUCCOLUALINY.
2.YT0 Ha3BIBAIOT CTEIEHBIO JUCCOLMAIIMH 0, , KOHCTAHTOM aucconuaimn Ky ?
3.Kakas BennunHa Ha3bIBACTCS yJENbHOMN JJIEKTPUUECKON TPOBOAMMOCTBIO?
4.IlocTtpouTh rpaguk 3aBUCUMOCTU YJEIbHON 3JIEKTPONPOBOJHOCTH OT  KOHLEHTpALMU AJIs
CHJIBHBIX U CJIa0BIX JIEKTPOJIUTOB.
5.Kakast BenmmurHa Ha3bIBACTCS SKBUBAIICHTHON AJIEKTPOIIPOBOAHOCTHIO?
6.IToctpouth rpaduk 3aBUCUMOCTH 3KBUBAJIEHTHOH NPOBOAMMOCTH OT KOHIEHTpalUU s
CUWJIbHBIX U CIa0BIX 3JIEKTPOJIUTOB.
7.Kakas BenMunHa Ha3bIBAETCS NPEAEIBHON YKBUBAJIEHTHON IPOBOAUMOCTBIO?
8.B uem cyTh penakcaliioOHHOTO U KaTapopeTHuecKoro 3p¢peKToB TOPMOKEHUS?
Kakyto 3aBUCUMOCTb OHH OOBSCHSIOT?
9.B 4eM 3akiro4aeTcss KOHIYKTOMETPHUYECKOE TUTPOBAaHHE?

Bonpocs! k s1adopaTopHoii padore NeS 1151 npoBeeHUs TEKYILIEr0 KOHTPOJIS
1.B uem 3axnrodaeTcss KHHETUYECKAs! XapaKTEPUCTUKA XUMUUECKON peaKu?
2.YT0 Takoe «MEXaHW3M XUMHUYECKON PEaKIun»?
3. KakoBa pa3mMepHOCTb CKOPOCTH XUMHUYECKOM peakiuu?
4. Tlouemy B ypaBHEHHH MTHOBEHHOW CKOPOCTH PEAKIIH TIEPE]T IPOM3BOIHOM CTOSIT /1B 3HAKA?
5. Kakumu meroiaMu MOXKHO M3y4aTh B 1JaDOpaTOPUU CKOPOCTh PEAKIUU?
6. [lepeunciure GakTOpHI, OT KOTOPHIX 3aBUCUT CKOPOCTh
XUMUYECKON pEaKIHH.
7. TloueMy B BBIpa)K€HMH 3aKOHA JAEUCTBHSI MacC CTOUT IPO-
W3BE/ICHNE KOHLIEHTPALMI PearnpyroIyx BEIecTB?



8.Moxer M OBITDH IpoOHOIM BEJITMYMHON MOJIEKYJISIPHOCTh
peakuuu? Ilopsimok peakuuu? B Kakux ciiydasix MOJIEKYJSIPHOCTh W TOPSAOK PEAKIUU
COBIIAAIOT?

9.Kakas cTtanus CI0XKHOU peaKIiMy Ha3bIBACTCS JIMMUTH PYIOILICH?
10. KakoBa pa3MepHOCTh KOHCTAaHT CKOPOCTH PEaKIUi IEPBOTrO U BTOPOT'O MOPSIKOB?
11. Yto HyXHO 3HaTh, YTOOBI PACCUMTATH KOHIICHTPAIHIO pearenTa yepe3 20 MUHYT MOcye Havaja
peaxuu?
12. BeiBequte UHTErpasibHYIO (POPMY KMHETHYECKOTO YPaBHEHHUS PEAKIUH TPETHETO MOpPsIIKa.
Uemy paBeH NepuoJ NOIYIPEBPALLICHNS AJIs1 TAKON peaKiuu?

13. Kakue Bbl 3HaeTe ypaBHEHUS 3aBUCUMOCTH CKOPOCTH PEAKIUU OT TEMIIEPATYpPhI?

14.YTo Ha3bIBalOT KaTalu3oM. B 4eM cocToAT 0COOEHHOCTH KaTaIMTUYECKUX ITPOLECCOB?

3. Tembl 111 CAMOCTOSITEJILHOTO U3YYEeHHS

Tabnuua 2
Ne
W Tembl 711 CaMOCTOSTENILHOTO U3YUEHUS
3cemecTp
1 CBSI3b TEIUIOEMKOCTH € PA3TUYHBIMUA TEPMOJTUHAMUYECKUMHU (QYHKIUIMU
2 XUMHUYECKUH MOTEHIMAJ I€JIbHOTO U PeaIbHOro ra3oB. OyruTUBHOCTh
3 AKTHUBHOCTB ¥ KOO(Q(PHUIIMEHT AKTUBHOCTH
4 JlnarpamMma KpUCTaUIM3aLUH JUIsl CUCTEM C KOHI'PYIHTHO IUIABAIIMMUCS
XUMHAYECKHMHU COSAMHEHUSIMH
5 Jlnarpamma KpUCTaJUIN3aLUU JUIsl CHCTEM C MHKOHTPYSHTHO IUIaBSAIIUMUCS
XUMHAYECKHMHU COSIMHEHUSIMH
6 JlnarpaMma KpuCTasIM3aluy AJIi CUCTEM C OTPaHUUYEHHOM pacTBOPHUMOCTBIO
KOMITOHEHTOB
7 PaBHoOBecust xuaKocTh-nIapa. 3akoHbl KoHoBaioBa
8 A3e0TpOonHBIE CMECH M METOJIbI UX PA3AEICHUS
4 cemecTp
10 Xumnueckue 1enu. KoHIeHTpalnoHHbIe 1Ny 0e3 MepeHoca U ¢ MepPeHOCOM.
Juddy3Hbli nOTEeHIMAN.
11 [TorennmomeTpuyeckoe onpeaeaeHne cpeHero ko3duuuenra akTMBHOCTH
JIEKTPOJINTA.
12 CrniocoOsl OMNpezieNeHus MOpsi/Ika Peakliti M KOHCTaHTEI CKOPOCTH PEaKIIuK A1
AJIEMEHTApHBIX PeaKuil.
13 | Onpenenenne SHEPTUN aKTHBAITUH.
14 CrnoskHbIe peakuu: CONPSHKEHHBIE, TapajlIe/IbHbIE, T0CIEA0BATEIbHBIE,
aBTOKATAJIMTUYECKHE.
15 | KBaHTOBO-XMMHYECKHH MOJIXO/ K OIIEHKE PEaKIIMOHHOM CTOCOOHOCTH MOJIEKYJI.
16 | Xumundeckas knHeTHKA. Teoprst akTHBHBIX CTOJKHOBEHHUH.
17 XuMuueckas KUHeTUKa. Teopusi akTHBUPOBAaHHOTO KOMILJIEKCA WIIA NIEPEXOIHOTO
cocrostHus. [IpaBuio coxpanenus opouTanbHoil cumMmerpun Bynsopna-Xoddmana.

4. Temsl pedepaToB

1.OCHOBHOM CMBICI M 3HAYEHUE BTOPOTO 3aKOHA TEPMOJUHAMUKHN. BO3MOKHOCTH U
HaIpaBJIEHUE CAMOIIPOU3BOJIBHOIO TPOTEKAHUS IIPOLIECCOB.
2. BnugaHue u3MeHeHHs BHEIIHUX YCJIOBU Ha paBHOBECHSI.
3.PacueTsl XuMu4eckux paBHOBecHi. M1300apHbIil moTeHIan 00pa30BaHus XUMUYECKUX
COCTUHEHUN.



4. 3aBUCMMOCTb KOHCTAHTHI PABHOBECUH OT TEMIIEPATYPHI.

5. PactBopbl. AKTUBHOCTH U KOO (DHUIIMEHT aKTHBHOCTH.

6. JlucTuiisiius JTBOWHBIX CMECEH.

7. PexTuduxarmusi.

8. JlaBneHue HACBIILIEHHOTO 11apa B CUCTEMAax C OrPaHUYEHHOIN B3aMMHOM pacTBOPUMOCTBIO
KOMITOHEHTOB.

9. PacTBOpHBI ra30B B JKUJIKOCTSIX.

10. Kunetnueckas kiaaccuUKaIUsg XUMAYSCKUX PEaKITUH.

11. Ilopsinok peakuuu. Peakiuu nepBoro nopsiika.

12. Ilopsanok peakuuu. Peakiiuu BTOporo nopsijaka.

13. Bnusinue Temneparypbl Ha CKOPOCTh XUMHUYECKUX peakLui. DHEPrusl akTUBALUH.
14.Teopus akTHBUPOBAHHOI'O KOMILIEKCA. Y paBHEHUE AppeHuyca.

15. Kartanus. Karanu3 B IpOMBILIUIEHHOCTH.

S.KpuTepuu OneHKH 3HAHMH CTYJAEHTA HA aTTeCTAlUM, 3a4eTe U IK3aMeHe

Bbanabno- peiitunroBas cucrema (bPC) ouenkn ycBoeHUs1 AUCHHUIJIMHBI

HaumenoBanue | arrecranus Il arrecranmsi( Bcero 6annos
(Gaswsl) 0asIbI)

1. TlocemaemMocTh 0-5 0-10 0-15
1. IlpakTHueckue  yMeHUs 0-15 0-15 0-30
(TeKyII1il KOHTPOJIB)
W3 HUX npakTU4YecKue 3aHATHS 0-15 0-15 0-30

nabopaToOpHbBIC - - -
2.Teopetnueckass MOJArOTOBKA 0-20 0-20 0-40
(pyOexHBIN KOHTPOJIb)
W3 Hux nexnun 0-20 0-20
NUTOIO: 40 45 85

3.CamocTosTenpHas pabota 0 15 15
(moaroToBKka K  OTAEIBHBIM
BOTIpOCaM, TEMaM,
KOHTpOJIbHAsI paboTa u T. 11.)
4. Jlpyrue BUABI NeATCIBHOCTH 10 10 20
(yaactue B YUPC, HUPC)
(pedepatbl, JOKIAAbI, HAYYHbIE
IKCTIEPUMEHTHI, OTYETHI,
yuyactTie B KOH(EPEHIIHSX,
CTaThbH, yOIMKaIUH)
(mpemuanbHas)
5. 3auer, 20
9K3aMeH (UTOTOBBIN KOHTPOIb

Peznamenmom BPC I'THTY npedycmompeno 15 b6annos 3a mekywyro ammecmayuio.
Kpumepuu oyenxu pazpabomansi, ucxoos uz 15 6ainose 3a océoenue meopemuyecKux 60npocos
U 9KCNepumMeHmanbHoll Yacmu 1a6opamopHol pabomai.

Kputepuu o1ieHKH 0TBETOB HA TeOpeTHYECKHE BOMPOCHI:
- 0 6annoe evicmasnsemcsa cmyoeHmy, eciu OaH HenoaHblll omeem, MPEICTABIAIOMUNA cO00M
pa3po3HEHHBIC 3HAaHUS IO TEME BOMPOCa C CYNICCTBEHHBIMH ONIMOKaMHU B OIPEIEICHUSX.
[TpucyTcTBYIOT (parMEeHTapHOCTh, HEJIOTUYHOCTh H3N0KeHUs. CTyaeHT He OCO3HAaeT CBS3b



JAHHOTO TIOHSITHUS, TEOPHH, SIBICHUS C JPYTUMU OOBEKTAMHU IUCHUIUIMHBL OTCYTCTBYIOT
BBIBO/IbI, KOHKPETU3ALUS U JI0Ka3aTeIbHOCTh U3NokeHus. Peur HerpamotHas. JlononHuTenbHbIe
U YTOYHSIIOIIME BOIIPOCHI MTPETI0IaBaTelNsi He MPUBOAT K KOPPEKLIUU OTBETA CTYJCHTA HE TOJIBKO
Ha MOCTaBJICHHBIN BOMPOC, HO U HA APYTHe BOIPOCHI IUCIUTIIUHBI.

- 1-2 6annoe evicmasnaemcsa cmyoenmy, eciu 0aH HeOOCMAMOYHO NOJHbBIL U HeOOCAMOYHO
paseepuympuiti omeem. Jlornka ¥ TOCIEIOBAaTENIbHOCTh M3JO0KEHUS HUMEIOT HapYIICHHUS.
JlomymieHsl omMOKH B PacKpPBITUM MOHATHH, ynoTpebieHnn TepMuHOB. CTyJeHT HE CriocoOeH
CaMOCTOSITENIbHO BBIACIUTh CYIIECTBEHHbIE W HECYUIECTBEHHbIE MPU3HAKKM W MPUYUHHO-
CJICZICTBEHHBIE CBS3U. Cmyoenm modxcem KOHKpemu3upogams 0000ujeHHble 3HaHus, 00Ka3as Ha
NpUMepax ux OCHOBHblE NOJIONCEHUsL MONbKO C NOMOWbI0 npenodasamers. Peuesoe oghopmnenue
mpebyem nOnpagox, KoppeKyuu.

- 3-4 oOannoe evicmasnaemca CmyoeHmy, ecau O0aH NOAHLIU, HO HEOOCMAMOYHO
NOCIe008aMENbHbIN OMEem HA NOCMABIEHHbIN 60NPOC, HO IPU OSTOM II0KA3aHO YMEHHUE
BBIICTIUTH CYUIECTBEHHbIC M HECYIIECTBEHHBbIC MPU3HAKH M MPUYMHHO- CJIEJICTBEHHBIE CBS3U.
OTBeT JIOTMYECH W W3JIOKEH B TEPMHHAX HayKu. Moeym Ovimb oonyuwenvt [—2 owubku 6
onpeoeieHUul  OCHOBHLIX  NOHAMULL,  KOMOpble  CMYyOeHm  3ampyoHsemcs  UCNpasumb
CAMOCMOAMENbHO.

- 5-6 6annoe evicmasnaemca cmyoenmy, eciu OaH NOAHLIL, PA3GEPHYMbII Omeem Ha
MIOCTABJICHHBI BOIPOC, IMOKAa3aHO YMEHHWE BBIICIHUTH CYIIECTBEHHBIE M HECYIICCTBEHHBIC
MPU3HAKU, TPUYMHHO- CJIEJCTBEHHBIE CBA3U. OTBET YETKO CTPYKTYPUPOBaH, JIOTUYEH, U3JI0KEH
B TepMHHAX Hayku. OOHAKO O0onywjeHvl He3HAYUmelbHble OWUOKU UTU  Heodouembl,
ucnpasieHuvle Cmyo0eHmom ¢ NOMOUWBIO «HABOOAUUXY BONPOCO8 NPEenooasamelis.

- (-8 oOannoe evicmaenaemca cmyoenmy, ecau OaH NOJHGIU, PA3GEPHYMbIU OmMeem Ha
MOCTaBIICHHBIA BOIPOC, OOKA3AMENbHO PACKPbIMbL OCHOBHblE NOJIONCEHUsT meMbl; B OTBETE
MPOCIICKUBACTCS YE€TKAsl CTPYKTYypa, JIOTHIECKask MOCIIEA0BATEIFHOCTD, OTPAYKAIOIIAS CYITHOCTh
pacKpbIBaeMbIX TOHATUH, Teopuid, sBiaeHHA. OTBET HU3IOXKEH JIUTEPATYPHBIM S3BIKOM B
TEPMHHAX HAyKu. B omeeme Oonyujenvl Heoouemvl, UCNPABIEHHbIE CIYOEHMOM C NOMOUbIO
npenooasameis

- 9 6annoe evicmasnsemca cmyoenmy, eciau OaH NOJHBIL, PA36EPHYMbl O0meem Ha
MOCTaBIIEHHBI BOMPOC, TMOKa3aHa COBOKYIMHOCTh OCO3HAaHHBIX 3HAaHUH 00 OOBEKTe,
JIOKa3aTeIbHO PACKPHITHI OCHOBHBIE TIIOJIOKEHUS TEMBI, B OTBETE IPOCICKHBACTCS YETKas
CTPYKTypa, JIOTHYeCcKas TOCIeI0BAaTeIbHOCTh, OTpaXKarollas CYIIHOCTh PAaCKPHIBAEMBIX
MIOHSITUHN, TEOPHUH, ABJICHUN. 3HaHue 06 0Ovbekme 0eMOHCMPUpPYemcs Ha (hOHe NOHUMAHUS e20 8
cucmeme OAHHOU HAYKU U MeHCOUCYUNIUHAPHBIX césa3zell. OTBET H3JI0KEH JHUTEePaTypPHBIM
S3BIKOM B TEpPMHHAX HayKu. Moeym Ovimb OonyujeHvl Hedouemvl 8 onpeoeieHuu NOHAMUL,
ucnpasieHuvie Cmyo0eHmom camoCcmosamenbHo 8 npoyecce omeema.

- 10 6annoe evicmasnsemca cmyoeHmy, eciau OaH HNOJHGIU, PA3GEPHYMbIL Oomeem Ha
MOCTaBIIEHHBIM BOMPOC, TMOKa3aHa COBOKYIMHOCTh OCO3HAaHHBIX 3HAaHUH 00 0OOBEKTe,
MIPOSIBIISAIONIASCS B CBOOOJHOM OTICPUPOBAHUHU TOHSATUSAMHU, YMCHHUH BBIJCIIUTH CYIICCTBEHHBIC U
HECYILIECTBEHHbIE €ro MpPHU3HAKHM, TNPHUUYUHHO-CIEACTBEHHbIE CBs3M. 3HaHMEe 00 0O0beKTe
JIEMOHCTpHpYeTcs Ha (DOHE TIOHUMAaHUS €ro B CHCTEME JaHHOW HAYKW M MEXIHCIHILTHHAPHBIX
cBszeil. OTBeT hopMynupyeTcs B TepMUHAX HAYKH, U3TI0KEH JTUTEPATyPHBIM SI3BIKOM, JIOTHYEH,
JIOKA3aTeNeH, 0eMOHCMPUPYem agmopCKyio HO3UYUIO CyO0eHma.

bannot 3a memy 6v1600amca Kax cpeOHuil 6ann no 3a0aGHHBIM CHYOEHIY 60RPOCAM, He
cuumas Koau4ecmeo «Hago0AWUX» U YMOYHAOUWUX 60NPOCOE.
Bannwvl 3a mexyuiyro ammecmayuio 61600Amca KAk cPeOHUil 6ain no ecem memam.

KpuTtepuu oieHKH 3a CaMOCTOSITEILHYIO PadoTy

Peenamenmom BPC npedycmompeno ecezo 15 6annos 3a camocmosmenbHylo pabomy
cmyoenma. Kpumepuu oyenxu pazpabomansvi, Ucxo0s U3 803MONCHOCIU 3AUUMBL CILYOEHIMOM
00 mpex 00K1a0os (no 5 6annos).



- 0 6annos évicmasnnaemcsa CmyoeHmy, eciu no020MmoeGeH HeKaueCcmeeHHblll 00KIA0: mema He
packpulma, B  W3JIO0KEHUM JIOKJaJa OTCYTCTBYET 4YeTKas CTPYKTypa, JOrHYeckas
IIOCJIEI0OBATEIbHOCTD, OTPAKAIOLIAs CYIIIHOCTh PACKPBIBAEMBIX ITIOHATUM, TEOPUH, SIBICHUMN.

- 1- 6ann evicmaenaemca cmyoenmy, eciu noO20MOGIEeH HeKAYECMBEHHbIL O00KNao: memda
PACKpbIMa, OOHAKO 8 U3LONCEHUU O00KIA0d OMCYMCMEyem 4emKas CmpyKmypd OTpa)karomas
CYIIHOCTh PaCKpbIBAEMbIX MOHSATUNA, TCOPUH, SIBJICHUH.

- 2 0annoe evicmasgnaemcsa CMyOeHmYy, eclU No020MOGIeH KAYeCMBeHHblll 00KNad: TeMma
XOpOILIO PacKphiTa, B M3JIOKEHHM JOKJIaga MPOCIEKHUBACTCS YeTKas CTPYKTypa, JIOTHUYecKas
IIOCJIEIOBATEIbHOCTD, OTPaXKalollasi CYIIHOCTb PAaCKpPbIBAEMbIX IIOHATHH, TEOPUH, SBICHUM.
Oonaxko cmyoewm He O0CO3HAem CB:3b OAHHO20 MNOHAMUS, Meopull, seleHUs ¢ Opyumu
0bvexmamu OUCYUNTIUHBL.

- 3 0annoe evicmagnaemca cmyOoeHmy, eciu NoO020MmoGIeH KaueCMmEeHHblll O0KNAd. TeMa
XOpOIIO PAcKpbhITa, B HM3JIOKEHUH JOKJIA/Ja MPOCIECKUBACTCA YETKas CTPYKTYpa, JIOTHYECKas
MOCIIE0BATEIbHOCTh, OTPAXKAIOIIAsi CYIIHOCTh PACKPHIBAEMBIX MOHITHUH, TEOpUil, SBICHHIA
Cmyodenm xopowo anennupyem mepmunamu Hayku. OOHaxo 3ampyoHsemcs omeemums Hd
00NnoIHUMeNbHble 8ONPOCHL N0 meme 0oknada (1-2 eonpoca).

- 4 6annoe evicmaenaemcsa CmyOoeHmy, eclu N0020MOGIeH KAYeCMBEHHbIl O00KIA): TeMa
XOpOILIO PACKpBITa, B M3JIOKEHHM JIOKJa/Ja IMPOCISKHUBACTCA YETKas CTPYKTypa JIOTWYecKas
IIOCJIEIOBATEIbHOCTD, OTPAXKarolasi CYIIHOCTh PAaCKpPbIBAEMBIX IIOHATHH, TEOpPUH, SBICHUMN.
Cmyoenm c60600n0 anennupyem mepmuramu Hayku. QOOHaAKo HA OONOIHUMENbHbIE 80NPOCHL NO
meme doxnaoa (1-2 eonpoca) omeeuaem moabKo ¢ NOMOUBIO NPEno0asames.

- 5 o6annoe evicmasnaemca cmyoenmy, eciu noO20MOGIEeH KAYeCMBEHHbIN O0KIA). TeMa
XOpOIIO PACKpBITa, B HM3JIOKEHUH JIOKJIAJa TMPOCIEKUBACTCS YETKas CTPYKTypa JIOTHYecKas
MOCIIEA0BATEIbHOCTh, OTPAXKAIONIAsi CYIIHOCTh PACKPHIBAEMBIX MOHSITHI, TEOpUH, SIBICHUM.
Cmydenm c680000HO anennupyem mepMUHAMU HAYKU, OEMOHCMPpUpPYem asmopcKyro HOZUYUIO.
Cnocobern omseemums Ha 0ONOIHUMENbHbIE BONPOCHL O meme 0okaada (1-2 eonpoca).

B pe3yJabTare, 3a4€T Mo JUCHUIIIHHE «Du3nyeckas XUMHsSD» BbICTABJISAETCH CTYACHTY
B COOTBETCTBHUHU C 6aJIJIaMI/I, YKa3aHHBIMH B HTOI'OBOM peﬁTHHFC:

Ouenka «3aureHo» (0oJiee 410a/10B) - BBICTaBISETCSA CTYAEHTY, KOTOPBIM BiaaeeT
OCHOBHBIMU pa3fielaMH y4eOHON MpOTrpaMMbl, HEOOXOAUMBIMU JIJIsl TabHEHIIEro o0ydeHus u
MO3KET IPUMEHSTH MOJTyYeHHBIE 3HAHU 10 00pa3ily B CTAHIAPTHON CUTYaIlUH.

Ounenka «He3auTeHo» (MeHee 40 0a/IOB) - BBICTABISETCS CTYICHTY, KOTOpBIM He
3HaeT OOoNbIIel 4YacTU OCHOBHOTO COJEp)KaHUs y4eOHOW mporpaMMbl JUCIHILTUHBL,
JIOTTyCKaeT TpyoOble omMOKu B (POPMYIUPOBKAX OCHOBHBIX MOHATHNA NUCHUIJIMHBI U HE YMEET
MCII0JIb30BATh MOJTyYEHHbIC 3HAHUS TIPU PEIICHUH TUIOBBIX MPAKTUYECKHUX 3a/a4.

JK3aMeH Mno aucHuIuIMHe «®Pu3nyeckass XMMHA» BbICTABJSICTC CTYIEHTY B
COOTBETCTBHH € 0a/1/1aMH, YKA3aHHBIMU B HTOTOBOM pPeTHHIE:

HroroBblii peiiTuHr (B 0aju1ax) HTorosas oneHka 3a 3k3aMeH
81-100 6am10B OTJINYHO

61-80 6ay10B XOPOIIIo

41-60 6an10B Y10BJIETBOPUTETbHO
Menee 40 6a/1510B HEY/10BJIETBOPUTEIbHO

Ouenka «oriamyHo» (81-100 Oa10B) BBICTABIAETCS CTYAEHTY, ITOKa3aBIIEMY
BCECTOPOHHME, CUCTEMAaTU3UPOBAHHBIE, TTTyOOKHEe 3HAHUS y4eOHOW MPOrpaMMBbl JUCHUIUIMHBI U
yYMEHHE YBEPEHHO MPUMEHATh UX Ha MPAKTUKE IMPH PELICHUU KOHKPETHBIX 3a/1a4, CBOOOIHOE U



MpaBUIbHOE 00OCHOBAHHE MPUHSATHIX PEIICHUH.

Ounenka «xopomo» (61-80 0an0B) - BBICTABIAETCA CTYIAEHTY, €CIH OH TBEPJIO
3HaeT Marepuaia, TpaMOTHO M IO CYIIECTBY H3JIaraeT €ro, yMeeT HIPUMEHATH
MOJTy4YeHHbIEC 3HAHUS HA MPAKTHKE, HO JIOMYCKAET B OTBETE WJIM B PEIICHUU 3a7a4 HEKOTOpPbIE
HETOYHOCTHU, KOTOPBIE MOXET YCTPAHUTh C MOMOUIBIO JIOMOJHUTEIBHBIX BOMPOCOB
MpernoaBaTes.

Ouenka «yI0BJIeTBOPUTEIbHO» (41-60 6asoB) - BBICTABISIETCS  CTY/ACHTY,
nokasaBlemMy (parMeHTapHbIN, pa3pO3HEHHBIH XapakTep 3HAHUN, HEIOCTAaTOYHO MpaBUIIbHBIC
GopMyTHpPOBKU 0a30BBIX TMOHSTUH, HAPYIICHUS JIOTHYECKON IMOCIEeIOBATEILHOCTH B
U3JI0KEHUHM TMPOTPaMMHOTO MaTepHalia, HO IMPH 3TOM OH BIIAJICET OCHOBHBIMU pa3fiesiaMu
y4eOHOW MPOrpaMMbl, HEOOXOIUMBIMU JUISl JAlbHEHIIEro OOYYeHUS M MOXKET MPUMEHSTH
MOJIyYEHHBIE 3HAHUS 110 00pasily B CTAaHAAPTHOM CUTYyaIHH.

Ouenka «Heya0BJIETBOPUTENbHO» (MeHee 40 0a/I0B) - BBICTABISICTCS CTY/CHTY,
KOTOpBIM He 3HaeT OoJibIIed YacTH OCHOBHOTO COJEp)KaHHUsS Y4eOHOH mporpamMmbl
JICITUTUIAHBI, TOTTYCKAeT IpyObie OMMUOKH B POPMYITHPOBKAX OCHOBHBIX MOHSATHHN U CITUTIIINHBI
U HE yMeeT HCIOJb30BaTh IMOJYYEHHBbIE 3HAHHUS MPU PEUICHUH THUIOBBIX MPAKTHUYECKUX
3azay.



