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1. Hepeqeﬂb IIAHUPYEMBIX PE3YJIbTATOB oﬁyqe}mﬂ o TMCHUIIJIMHE, COOTHECCHHBIX C
HHAUKATOPAMMU JOCTUKCHUSA KOMIIeTeHIInii

Tabmnuua 1

Kox mo &I'0OC

HNuaukaropsl
NOCTHKECHUS

[TnanupyeMble pe3ylbTaThl 00YICHHUS T10
nucuurinae (3YB)

Oo6menpodeccrnoHaIbHBIE

OIIK-2 Cnocoben
MCIIOJIb30BAaTh
MaTeMaTH4eCKHe,
¢buznueckue,
¢buzuko-
XAUMUYECKHE,
XUMUYECKHE
METOTBI JIIISt
perieHus 3a1a4
poeCCHOHATTLHOM
JESATEIbHOCTH

OIIK-2.1. Ucnoms3yer
pa3TUYHbBIE METO/IHI,
CIOCOOCTBYIOITHE
peIeHHIo 3a/1a4
npoecCuoHaIbHOU
NS TEITbHOCTH
OI1K-2.3. Ananu3upyer
XUMUYECKHE U (PU3UKO-
XUMUYECKUE CIIOCOOBI
JUTSL pEIICHUS
MpOQUIBHBIX 3a7a4

3HATh:

—OCHOBHbIE 3aKOHOMEPHOCTH
MPOTEKAHUS XHUMHUYECKUX IPOILECCOB U
XapaKTEPUCTUKUA PABHOBECHOTO COCTOSTHUS;

—  TEOPETHUYECKHE  OCHOBBI "
NPUHIMIBI ~ XUMHUYECKUX W (DU3HKO-
XUMHUYECKAX METOJIOB aHAJIN3a;

- Havaja  TEPMOJWHAMUKH U

OCHOBHBIE YpaBHEHUS XUMHYECKON
TEPMOJIMHAMUKHU;

- ypaBHeHUs (HOpMaTHLHON KUHETUKH,
yMeTh:

—OMpEeAeNATh  TEPMOJAMHAMUYECKUE
XapaKTEPUCTHKA XUMUYECKUX pEaKIuil u
PaBHOBECHBIC KOHIICHTPAIIUHU BEIIECTB;

- [POTHO3UPOBATh BIMSHHE Pa3TUYHBIX
(dakTOpoB Ha paBHOBECHE B XHMHUYECKUX
peaxusx;

- OTIPENEIATh HAIpPaBJIEHHOCTh
mpolecca B 3aJJaHHBIX HAYAJIbHBIX YCIOBUSX;
yCTaHaBIMBAaTh TPaHUIIBI obnacreii
yCTOHYMBOCTU (Pa3 B OJHOKOMIOHEHTHBIX U
OMHAPHBIX CUCTEMAX;

-COCTaBJISTh KUHETUYECKHE
YpaBHEHUS B Ul KHHETHUECKU MPOCTHIX
peakuuii ¥ TIPOTHO3UPOBATH  BJIHSHHE
TEMIIEpPaTypbl Ha CKOPOCTh MPOIIECCa;
BJIA/IeTh:

- HaBBIKAMU BBIYHMCIICHHUS TEIUIOBBIX
3¢ (}HEeKTOB XUMHYECKUX peaKUui; KOHCTAHT
pPaBHOBECHS XUMHYECKUX PEaKIUii; TaBICHUS
HACBILIEHHOTO Tapa HaJ WHIUBUAYaIbHBIM
BEIIECTBOM, COCTaBa COCYIECTBYIOUINX (ha3 B
JBYXKOMIIOHEHTHBIX CHCTEMax; METOJaMu
OIpeNeNeHNsT KOHCTAHT CKOPOCTH PEaKLIUM.




2. OueHOYHBIE CPECTBA /IJIsl TEKYLEro KOHTPOJIS yCIIeBaeMOCTH, IIPOM Ky TOYHOI
aTTeCTAalMH 10 HTOTraM OCBOEHHS JMCIHUILINHBI H Y4eOHO-MeToAn4ecKoe odecrneyeHue
CaMOCTOSITEIbHOH PadOTHI CTY/IEHTOB

2.1. Bonpocsl k nepBoii arrectanuu (3 cemecTp)

1. Xumudeckass TepMoJuHaMUKa. BHyTpeHHss sHeprus, Temiora u padota. [lepBoe Havyano
TEPMOIMHAMHUKHU.

2.0HTtanenus. 3akoH ['ecca 1 TEpPMOXUMUYECKHE PACUETHI.

3.Kanopumerpuueckrue MeTO bl U3MEPEHUS TEIIOBOrO 3 deKTa.

4. TeroTel 00pa30BaHUs U CTOPAHUS COCIMHEHHUI B CTAHJAPTHBIX YCIOBUSAX, HX IPUMEHEHHE JUIS
BBIYMCIICHUS TETIOBBIX 3()()EKTOB XUMUUECKUX PEAKIIHIA.

5.TennoeMKoCcTb, 3aBUCUMOCTh €€ OT TeMIlepaTypbl. 3aBUCHUMOCTb TEIUIOBBIX 3((deKkToB
XMUMHMUYECKUX peakluii oT TeMiieparypsl. YpaBHeHue Kupxroda.

6.PaBHOBeCHbIE, HEpaBHOBECHBIE Ipoliecchl. BTopoe Hauano TepMOJMHAMUKU. DHTPOINHUS U
TEPMOJUHAMUYECKAsT BEPOATHOCTb COCTOSIHUS CUCTEMBI.

7. TepmoguHamuyeckue  noTteHuuansl  (GHepruss [mbb6ca w  sHeprusa  ['enbmrosnbiia).
8.Xapakrepuctuueckue GpyHkuuu. MakcumanbHas padoTa U BO3MOXKHOCTh XMMHYECKON PEaKIIHH.
9.Xumunuecknii mnoteHuuan. [IpuMeHeHHe TEepMOAMHAMMYECKUX ITOTEHLIHAJIOB B KadeCcTBE
KPUTEpPUEB HAIPAaBJICHUS CaMOIIPOM3BOJIBHBIX IIPOLIECCOB W PAaBHOBECHS B HM30TEPMHUYECKHX
YCIIOBUSIX.

10. Xumuueckoe paBHOBeCHE. 3aKOH JIEHCTBYIOIIUX MaccC.

11.YpaBHeHUEe N30TEPMBI, H300apbl U U30XOPbl XUMHUECKON peaKlUu.

12.KoHcTtanTa paBHOBecHs. HanpaBiieHue XMMUYECKON PEaKivu.

13.BnusiHMe AaBJIEHUS M TEMIIEpaTypbl Ha XMMUYECKOe paBHOBecue. [IpuHumn cmemeHus
paBHoBecus Jle lllarenbe-bpayna.

14. KoHcTaHTa paBHOBECHUS M CIOCOOBI BEIPAXKEHUS COCTAaBA PEAKI[MIOHHON CMECH.

Bonpocskl ko BTOpoii atTectauuu (3 cemecTp)
15. I'ereporenHoe xuMuyeckoe paBHoBecue. Pa3oBoe paBHOBECHE M TEPMOJMHAMHYECKOE YUCHUE
0 pacTBoOpax.
16. ®a3oBoe paBHOBECUE B IreTeporeHHbIX cucteMax. [lonarus ¢a3, KOMIIOHEHT, YUCIO CTEIEHEeHH
cBoOo1b1.. [IpaBuiio ¢a3 I'n66ca.
17.CBs3p MeX 1y paBHOBECHBIM JaBJICHUEM, TEMIIEPATYpPOil, H3MEHEHHEM 00beMa U TEIIOTON
(dazoBoro nepexona. Ypasuenue Knaitnepona-Knaysuyca.
18. OTHOKOMIIOHEHTHBIE TE€TEPOTEeHHbIE CUCTEMBI. [lnarpaMma coCTOSIHUS OTHOKOMITOHEHTHON
cucteMbl. J{uarpamMma cOCTOSTHUE BO/IBL.
19. TepMmoarHaMHUYECKHE CBOMCTBA PacTBOPOB. J[aBleHNe HACHIIIICHHOTO Mapa KOMIOHEHTa Hajl
pactBopoMm. UneanbHble pacTBOphL. 3akoH Pays.
20.Peanbuble pacTBOpbI. [lon0XKuTENbHBIE U OTPUIIATENIFHBIE OTKIOHEHUS OT 3aKoHa Payns, ux
MIPUYMHBI.
21. TemnepaTypa KurneHusi pactBopoB. Kpuockonus
22. TemmepaTypa 3amep3aHus paCTBOPOB. DOYIIITHOCKOTIHS.
23.0cMmoTHuecKoe 1aBlIeHne pacTBOpoB. YpaBHeHue Baut-I'odda.

Bonpocel k nepBoii arrectanuu (4 cemecrp)

1. da3oBbie paBHOBeCHST B JIBYXKOMIIOHEHTHBIX cHcTeMaX. DU3NKO-XUMUYECKUN aHaH3.
Tepmuueckuit ananu3. KpuBbie oxnaxaeHus.

2. JluarpaMMbl COCTOSIHHSI JBYXKOMIIOHEHTHBIX CHCTeM (M30MOPGHBIX, HEH30MOP(]HBIX,
00pa3yoINuX XUMUYECKHE COSIMHEHUS TIPH KPUCTATU3AIINHN).

3. IlpaBuio prruara, Ho/1a, COCTaBbl PABHOBECHBIX (a3, MacChl paBHOBECHBIX (a3.



10.

11.
12.
13.
14.
15.
16.

17.
18.
19.

20.

OcobOeHHOCTH paBHOBECHH B TPEXKOMIIOHCHTHBIX cHCTeMax. [paduueckoe BbIpakeHHE
COCTaBa C NOMOIIIbIO TPEYrOJIbHOM TMarpaMMbl pacCTBOPUMOCTH.

3aK0H pachpelelieHHuss PACTBOPEHHOTO BEIIECTBA MEXIY JABYMS HECMENIMBAIOIIUMUCS
pactBoputensimu. KoaphurmeHT pacnpenesnenus. IKCTPaKIusl.

XVMMHUYECKOE PaBHOBECHE B PAcTBOpaxX JJIEKTPOJIUTOB W AneKTpoxumus. CuUIbHBIC U cladbie
MeKTpoUThl. CTeNeHb U KOHCTAHTA JIEKTPOJUTHUSCKOHN nucconnanuu. CKOpOCTh JBUKCHHUS
noHoB. Yucna nepeHoca.

VYnenwbHasi, DKBHBAJICHTHAS W MOJIAPHAS  AJIEKTPOTPOBOJIHOCTD. 3aBHCHMOCTh
AJIEKTPOTIPOBOJHOCTH CIA0BIX U CHIIBHBIX AJIEKTPOJIUTOB OT KOHIICHTPALUU U TEMITePaTypHhI.
[ToasmwxHOCTH HOHOB. 3aKkoH Kosbpayia.

Bo3HuKHOBeHHE TIOTEHIIMANA Ha TpaHulle AByX (a3. CTpocHHE ABOWHOTO AJIEKTPUUICCKOTO
CIIO41.

DneKkTpoaHbIe TOTeHIMaNbl. Y paBHeHue HepHcra.

Bonpocskl ko BTOpoii aTTectauuu (4 cemectp)

Knaccudukanus snextpo1oB. IHIUKAaTOPHBIE SIEKTPOABI.

DNeKTpOIbl CPAaBHEHHUSI.

lNaneBanmuecknii anemeHT u ero D/IC. TepmoarnHaMHKa TaTbBAHUYECKOTO 3JIEMEHTA.
XUMHUYECKHE U KOHIICHTPAIIMOHHBIE FaJIbBAHUYECKUE DJIEMEHTBHI.

XuMuyeckass KWHETHKa U KaTanu3. OCHOBHbIE MOHATHUS (POpMaTbHON KHHETHKH.
3aBUCHUMOCTb CKOPOCTH PEAKIIMH U KOHCTAHThI CKOPOCTH PEAKLIUU OT TEMIEepaTyphl.
YpaBHeHnue Appennyca.

OHeprus akTuBauy. [[pudnHbI KaTaTUTUYECKOTO IEHCTBUS.

CKOpOCTh XMMHUYECKUX PEaKIUi, €€ 3aBUCUMOCTb OT PA3JINYHBIX (PAKTOPOB.

Karanmu3. Ilpuumebl KartamuThyeckoro aeuctBus. KaramuTnueckas  akTHBHOCTh U
CEJIEKTUBHOCTb.

[Ipynumnne! KaTanuTHYeCcKOro nercTBUs. KaTanutrudeckas akTUBHOCTD U CEJIEKTUBHOCTb.

Oo0pa3en OuseTa 1JI aTTecTaluu

I'po3HeHckmii rocynapcTBeHHbI HeTAHON TeXHUYeCKUIl yHUBepcuTeT umM.akaa. M./,

MujaInoOHIINKOBA
HucTutyT HedpTH M raza
I'pynna "HT, HTC" Cemectp "3"
Jducuuniuna "®usnvyeckasa xumus'"
bBuner Ne 7

1. TennoeMKOCTh, 3aBUCUMOCTD €€ OT TeMIIepaTypbl. 3aBUCUMOCTH TEIJIOBBIX A((HEeKTOB
XMMHUYECKUX peakluii OT TeMiepatypbl. YpaBHenue Kupxroda.

2. CBs13b MeX/1y PaBHOBECHBIM JIaBIIEHUEM, TEMIIEPATypOil, H3MEHEHHEM 00beMa U TEII0TOM
dazoBoro nepexona. YpasHenue Knaiinepona-Kmnaysuyca.

3. OcmoTHUecKOe IaBJeHHe pacTBOpPoB. Y paBHeHue Bant-I'odda.

IHoanuce, npenoaasares

2.2 Bompochsl k 3adery (3 cemectp)

1.Xumuueckass TepMoJaAMHAMMKa. BHyTpeHHss sHeprus, Teriora u padota. IlepBoe Hayano
TEPMOANHAMUKH.

2.OHTanenus. 3akoH ['ecca 1 TEpMOXUMUYECKHUE PACUETHI.

3.Kanopumerpuyeckre METOAbI U3MEPEHUS TETIIOBOTO S deKTa.

4. TeroThl 00pa30BaHUs U CTOPAHUS COCIMHEHUN B CTAHJAPTHBIX YCIOBUSAX, UX IPUMEHEHUE JUIs
BBIUMCIIEHUS TEIUIOBBIX 3()()EKTOB XMMHUECKUX PEaKLIUH.



5. TemynoeMKoCTh, 3aBUCHMOCTh €€ OT TEeMIepaTypbl. 3aBUCHUMOCTh TEIJIOBBIX 3((HEeKToB
XUMHYECKUX PeaKluidi OT TeMIieparyphl. YpaBHeHue Kupxroda.

6.PaBHOBECHbBIE, HEpAaBHOBECHBIE IIpoliecChl. BTopoe Hauyano TepMOAMHAMMKH. OHTpONUS U
TEPMOIMHAMHYECKAsl BEPOSITHOCTh COCTOSIHUSI CUCTEMBI.

7. TepmoguHamuueckue  noteHuuansl  (9Hepruss [mbbca u  sHeprua  I'enpmronsia).
8. Xapakrepuctuueckue pynknun. MakcumanbHas paboTa M BOSMOKHOCTh XUMUYECKOH PEaKIIHH.
9.Xumnueckuil mnoreHuuan. lIpuMeHeHHE TEPMOJMHAMHYECKHUX IIOTEHIMAJIOB B KauecTBe
KpUTEpUEB HAMpaBJICHHUS CaMOIIPOU3BOJBHBIX IIPOLECCOB U DPABHOBECUS B H30TEPMHUYECKHUX
YCIIOBUSIX.

10. Xummnueckoe paBHOBecHE. 3aKOH JEHCTBYIOIIUX Macc.

11.YpaBHeHue n30TepMbl, H300apbl U U30XOPbl XMMUUYECKOHN peakLuu.

12.KoHcTaHnTta paBHOBecHs. HampaBieHne XuMn4eckoi peakuuu.

13.BnusiHue AaBlieHUs U TeMIepaTypbl Ha XUMUYeckoe paBHoBecue. [IpuHuMN cmemieHus
paBHoBecus Jle lllarenbe-bpayHna.

14. KoHCTaHTa paBHOBECHUS U CIIOCOOBI BHIPAXKEHUS COCTaBa pEaKIIMOHHON CMECH.

15. I'ereporenHoe xumuueckoe paBHoBecue. da3oBoe paBHOBECHE U TEPMOJUHAMHUYECKOE YUEHUE
0 pacTBopax.

16. ®a3zoBoe paBHOBECHE B reTeporeHHbIX cuctemax. [lonarus (a3, KOMIOHEHT, YHCIIO CTETICHEHM
cBo6oabl. [IpaBuno da3 I'n60ca.

17.CBs3p MeX 1y paBHOBECHBIM JaBJIEHUEM, TEMIIEPATYPOM, U3MEHEHHEM 00bemMa U TeIIOTON
(dazoBoro nepexona. Ypasuenue Knaitnepona-Knaysuyca.

18. OTHOKOMIIOHEHTHBIE TE€TEPOTreHHbIE CUCTEMBI. [lnarpaMMa coCTOSIHUS OJTHOKOMITOHEHTHON
cucTteMbl. J{narpamMma coCTOSTHUE BO/IBL.

19. TepMoaMHAMHYECKHUE CBOMCTBA pacTBOPOB. /[aBlieHHE HACHIIIEHHOTO Mapa KOMIIOHEHTA Ha/l
pactBopoM. MaeanbHbie pacTBOPBI. 3aKOH Payiis.

20. PeanbHble pacTBOpbI. llomoxuTeNbHBIE U OTPULIATENIBHBIE OTKIIOHEHUS OT 3aKoHa Payins, ux
MIPUYUHBI.

21. Temnepatypa kureHnusi pactBopoB. Kprockonus

22. TemmepaTypa 3aMep3aHusi paCTBOPOB. DOYIIITHOCKOTIHSI.

23.0cMoTHUeCcKOe JaBieHre pacTBOpoB. YpaBHeHue Bant-I'odda.

Oo0pa3en OuseTa Kk 3a4ety

I'po3HeHckmii rocyiapcTBeHHbIH HePTAHON TEXHUYECKUII YHUBEPCUTET
uM. akaja. M./Jl. MuinOHIIMKOBA
Hucruryr HedTH M raza
I'pynna "HT, HTC" Cemectp "3"
Jucuuniuna "®usnvyeckasa xumus'"
Buer Ne 2
1. TepmoauHaMuYecKue OTEHIMAIBI (3HEprus I mdoca u sueprus ['enpbmrosbia).
Xapaktepuctuueckue GpyHkunu. MakcumanbHas padoTa ¥ BO3MOKHOCTh XUMUYECKOM peakIuu.
Xumnueckuit noreHuual. [I[pumeHenne TepMoIMHAMUYECKUX TOTEHIIMATIOB B KAYECTBE
KPUTEPUEB HAMPABIICHUS CAMOIIPOU3BOJIbHBIX MTPOLIECCOB U PABHOBECHUS B U30TEPMUUECKHUX
YCIIOBHSIX.
2. KoncranTta paBHoBecus. HanmpaBneHnne XMMHU4eCKON peakiinu.
3. Kanopumerpuueckrue METOIbI U3MEPEHUS TEIIIOBOTO P deKTa.
IHoanuces npenogaBaresis




2.3 Bonpocsl k 3k3ameny (5 cemecTp)

1.Xumuueckass TepMoaAMHaMuKa. BHyTpeHHss sHeprus, temiora U padota. [lepBoe Hauano

TEPMOIUHAMUKH.

2.OHTtanbnus. 3akoH ['ecca 1 TEpPMOXUMUYECKUE PACUETHI.

3.Kamopumerprudeckrue METO Il U3MEPEHUS TEIJIOBOTO P QeKTa.

4. TertoTel 00pa30BaHUS U CTOPAHUS COCIMHEHHUH B CTAHJAPTHBIX YCIOBUSX, HX IPUMEHEHHE JUIS

BBIUMCIICHUS TEIUIOBBIX 3()(HEKTOB XUMHUUECKUX PEAKIIHUH.

5. TemnoeMKoCTh, 3aBHCHUMOCTH €€ OT TEMIIepaTypbl. 3aBHCHMOCTh TEIUIOBBIX 3P PEKTOB

XUMHYECKUX PeakIuid OT TeMIieparypsl. YpaBHeHue Kupxroda.

6.PaBHOBeCHbIE, HEpAaBHOBECHBIE IpoliecCchl. BTopoe Hauano TepMOJMHAMHUKU. DHTPOIHUS U

TEPMOIMHAMHUYECKAsl BEPOSITHOCTh COCTOSIHUSL CUCTEMBI.

7. TepmoguHamuyeckue  noteHuuansl  (GHepruss [mbb6ca w  sHeprusa  ['enpmrosnbia).

8.Xapakrtepuctuueckue QpyHkuuu. MakcumanbHas padoTa U BO3MOXKHOCTh XMMHYECKON PEaKIMH.

9.Xumnueckuil mnoreHuman. IIpuMeHeHHE TEPMOJUHAMMUYECKHUX MMOTEHIMAJIOB B KayecTBE

KpUTEpUEB HAMpaBJICHUS CaMOIPOU3BOJBHBIX IPOLECCOB U PABHOBECUS B HM30TEPMHUYECKHUX

YCIIOBUSX.

10. Xummnueckoe paBHOBecHE. 3aKOH JEHCTBYIOIIUX Macc.

11.YpaBHEeHHE H30TEPMBI, U300apbl U U30XOPbl XMMUUYECKOH peaklnu.

12.Koncranra paBHOBecHs. HanpapiieHHe XMUMUYECKON PEaKLINN.

13.BnusiHMe AaBlIeHUs U TeMIlepaTypbl Ha XUMHUYecKoe paBHOBecue. [IpuHumm cmemieHus

paBHoBecus Jle [llarenbe-bpayna.

14. KoHCTaHTa paBHOBECHUS U CIIOCOOBI BHIPAXKEHUS COCTaBa PEaKIIMOHHON CMECH.

15. I'ereporenHoe xuMuyeckoe papHoBecue. Ma3oBoe paBHOBECHE M TEPMOJMHAMHUYECKOE YUECHUE

0 pacTBOpax.

16. ®azoBoe paBHOBECHE B IeTEpPOreHHBIX cucTemax. [loHsaTus (a3, KOMIIOHEHT, YUCIIO CTETICHEH

cBo0Oo1b1. [IpaBmiio a3z I'nb6ca.

17.CBs13b M@Ky PABHOBECHBIM JIaBJICHHEM, TEMIIEPATYPOi, U3BMEHEHHEM 00beMa U TEIJIOTON

(dazoBoro nepexona. Ypasuenue Knaitnepona-Knaysuyca.

18. OTHOKOMITOHEHTHBIE F€TEPOreHHbIE CUCTEMBI. J[narpaMma cocTosHUSA OAHOKOMIIOHEHTHON

cucteMsl. J[uarpamma COCTOSIHUE BOJIBI.

19. TepmoanHamMuyecKue CBOMCTBA pacTBOPOB. J[aBieHHE HACBIILIEHHOTO apa KOMIIOHEHTA Hajl

pactBopoM. MaeanbHbie pacTBOPHI. 3aKOH Payis.

20. PeanbHble pacTBOpbI. 1los10kHMTENBHBIE U OTPULIATEIBHBIE OTKJIOHEHHUS OT 3akoHa Payns, ux

MIPUYUHBI.

21. TemmnepaTypa KUIIEHUS PACTBOPOB. DOYUIMOCKOMUSI.

22. Temnepatypa 3aMep3anus pactBopoB. Kpuockonusi.

23.0cmoTHueckoe JAaBiieHHE pacTBopoB. YpaBHenue Bant-T'odda. dazoBbie paBHOBecHs B

JBYXKOMIIOHEHTHBIX cucTeMax. PU3NKOo-XMMHUECKH aHanu3. Tepmuueckui aHanu3. Kpusbie

OXJIQXKICHHUSI.

21. JluarpaMMmbl COCTOSIHUSI JBYXKOMIIOHEHTHBIX cHUCTEM (M30MOP(HBIX, HEU30MOP(DHBIX,
00pa3ymoIUX XUMUYECKHE COSIMHEHUS ITPH KPUCTAITU3ALINHN).

22. IlpaBuio peluara, H0Jla, COCTaBbl paBHOBECHBIX (ha3, Macchl paBHOBECHBIX (ha3.

23. OcoOeHHOCTH paBHOBECMH B TPEXKOMIIOHEHTHBIX cUCTeMax. ['paduueckoe BbIpaxeHHE
COCTaBa € NOMOIIIBIO TPEYrOJIBHOM TMarpaMMbl pacCTBOPUMOCTH.

24. 3ak0H paclpesielieHusl PacTBOPEHHOTO BELIECTBA MEXIY JIByMsS HECMEUIMBAOIUMUCS
pactBopurensaMu. Koadounuent pacnpeneneHus. DKCTpaKLus.

25. X1MHMUYEeCKOe paBHOBECHE B PacTBOPAX MIEKTPOJIMUTOB U HIEKTpoXxuMus. CUIbHbIE U clalble
NEeKTpoJIUTHL. CTENEeHb U KOHCTAHTA JIEKTPOJUTHUECKON nuccounanuu. CKOpOCTh JBUKEHHUS
noHoB. Yucna nepeHoca.

26. VYnenbHas, DKBMBAJIEHTHAas M MOJIApHas  3JIEKTPONPOBOJHOCTD. 3aBHCUMOCTh
AJIEKTPOIPOBOTHOCTH CIAOBIX M CHIIBHBIX JIEKTPOJIUTOB OT KOHLEHTPAIIMU U TeMIIepaTyphbl.

27. IoasmwxHOoCTh HOHOB. 3akoH Konbpayia.



28. BO3HHUKHOBEHHE MOTEHIIMANA Ha TpaHulle AByX (a3. CTpoeHue ABOWHOTO IEKTPHUECKOTO
CII041.

29. DnekTpoIHbIe TOTeHIIMANBL. Y paBHeHue HepHcTa.

30. Knaccudukanus s5mekTpoaoB. MHIUKaTOPHBIE SJIEKTPOIbI.

31. DneKTpo bl CpaBHEHHUS.

32. T'anmpBanmueckuii anemenT u ero DJ[C. TepMmoarnHaMuKa TaIbBAHUYECKOTO JICMCHTA.

33. XuMHuecKre U KOHIICHTPAIIMOHHBIE TATbBAHMYECKUE HIEMEHTEHI.

34. Xumundeckasi KWHETHKA U KaTaiau3. OCHOBHBIC NOHATHS (OPMAaTbHON KHHETHKH.

35. 3aBUCHMOCTH CKOPOCTH PEAKIMH U KOHCTAHTBI CKOPOCTH PEAKIH OT TEMIIEPATYpHI.
VYpaBuenue Appenuyca.

36. DHeprust akTuBay. [[pU4nHBI KATATUTHYECKOTO ACHCTBHSL.

37. CKOpOCTh XUMHUYECKHUX PEAKIIHIA, €€ 3aBUCUMOCTh OT Pa3INIHBIX (DaKTOPOB.

38. depMeHTHI.

39. PaboTa pacmmpeHns uaeatbHBIX Ta30B B pa3IMYHBIX IpoIieccax

40. CBs3b TETIOEMKOCTH C PA3IMYHBIMH TEPMOJTUHAMUYECKUMHU (QYHKIUSIMHU

41. TernoeMKOCTh Ta30B U TBEPBIX TEI

42. XUMHUYECKUI MOTEHIINAI HICATbHOTO M PealbHOTO ra30B. OYrUTHBHOCTS.

43. AKTHBHOCTH U KOI(DHUIIMECHT aKTHBHOCTH.

44. JluarpaMma KpUCTaJNIM3allMU JJIS CUCTEM C KOHIPY3HTHO IUIABSIIUMUCST XUMUYECKUMU
COEJIMHEHUSIMHU.

45. Jluarpamma KpUCTAJUTU3ALMH ISl CUCTEM C MHKOHTPYIHTHO IUIABALIUMUCS XUMUYECKUMU
COEJIMHEHUSIMHU.

46. JlmarpamMma KpHCTaJUTU3AINH IJIsl CHCTEM C OTPaHMYEHHON paCTBOPHUMOCTHIO KOMITOHEHTOB.

47. PaBHOBecCHs KUAKOCTh-TIapa. 3akoHbl KoHOBasIOBA .

48.A3€e0TpOITHBIE CMECH.

49. Karamuz. IlpuumHbl KatamuThueckoro gnedctBus. Karamutuueckass akTUBHOCTh U

CEJIEKTUBHOCTb.

Oobpazen omiera K IK3aMeHy

I'po3HeHckmii rocyiapcTBeHHbIH HeQTAHON TeXHMYeCKHid yHUBepcuTeT uM.akaa. M./1.
MujaInoOHIINKOBA
HucTuTyT HepTH M raza
I'pynna "HT, HTC" Cemectp "4"
Jducuuniuna "®uznveckas xumus'"
bBuser Ne 3

1. Temnepatypa 3amep3anus pacTBopoB. Kpuockomusi.
2. OIHOKOMITOHEHTHBIE Te€TepOreHHbIe CUCTEMBI. /luarpaMmma coOCTOSHUS OTHOKOMIIOHEHTHON
cuctembl. J{uarpamMma cOCTOSTHUE BO/IBL.
3. YenbHas, S5KBUBAJICHTHAS U MOJIIPHASI 3JIEKTPOIPOBOAHOCTh. 3aBUCUMOCTD
AIIEKTPOTIPOBOIHOCTH CIAObIX U CHIIBHBIX 3JIEKTPOIUTOB OT KOHIEHTPALIUU U TEMIIEPATYPHI.

IIpenogaBarenn 3aBenywmmii kadgeapou

2.4 Texkymuii KOHTPOJIb

Tembl pedepaTos

1.OcHOBHOM CMBICII ¥ 3HAYE€HUE BTOPOr0 3aKOHA TEPMOIMHAMUKU. BO3MOKHOCTH 1
HaIlpaBJIEHUE CaMOIIPOU3BOJIBHOIO IIPOTEKAHUS IIPOLIECCOB.

2. BiiusiHue u3MeHEHNs BHEIIHUX YCIOBUM HAa PABHOBECHSI.



3.Pacuers xumudeckux paBHoBecHil. Mi300apHbIif noTeHIMan 00pa3oBaHusi XUMHYECKHX
COCIUHEHUM.

4. 3aBUCUMOCTb KOHCTAHTBI pABHOBECHM OT TEMIIEPATYPHI.

5. PacTBOpBI. AKTUBHOCTB M KOA((PHUIIMEHT aKTUBHOCTH.

6. JuctTmuisinus JBOWHBIX CMECEH.

7. Pextuduxanus.

8. /laBieHne HaChILIEHHOT O 11apa B CUCTEMaX ¢ OTPAaHUYEHHOW B3aUMHOW PACTBOPHUMOCTBIO
KOMIIOHEHTOB.

9. PacTBOpBI ra30B B )KUAKOCTSIX.

10. Kunernueckast kiaccu(UKaus XAMHUECKUX PEaKIINH.

11. ITopsnok peakunu. Peakuuu nepBoro nopsaxa.

12. Ilopsnok peakunu. Peakinu BTOporo nopsiaxa.

13. BiusHue TemnepaTypsl Ha CKOPOCTh XUMUYECKUX PEAKINI. DHEeprusi akTUBAIMH.
14.Teopust akTHBHPOBAHHOTO KOMILJIEKCA. Y paBHEHHE AppeHuyca.

15. Karanus. Katanus B mpOMBIIIIEHHOCTH.

Oo0pa3zen pacueTHo-rpaduyecKkoii padoThl

PACYHETHO-TPA®UYECKASA PABOTA
1o Kypey «®Pusndeckas xumush» i ctyaeHTos rp. HT, HTC

3amgaua 1.
Boruncnute TemnoBoii agdext peakuuu npu 298 K :1) npu P = const ;2)mpu V = const.
TenoBoii a¢ddext oOpazoBaHuUs BEIIECTB IPHU CTAHIAPTHBIX YCIOBUSAX HAWTH MO CIIPABOYHUKY.

4HCI + 02=2H20 +2CI2
3agaua 2.
[TocTpouts muarpammy (a30BOTO COCTOSIHHS (MarpamMmy IJIaBKOCTH cucTeMbl A — B ) Ha
OCHOBAHUU JIaHHBIX O TeMIIepaType Hauajaa KpUCTaUIU3allK IBYXKOMIIOHEHTHON CHCTEMBI.
OTBETUTH HA CIIEAYIOIINE BOIIPOCHI:
1)0603HaunTh TOuKamu | — )KuAKU 1m1aB , cogepkanuid a % Bemectsa A npu Temneparype T ;
Il — mnaB ,comepxamuit a % BemiectBa A ,HAXOMAUIUICS B PAaBHOBECUU C KPHUCTAJUIAMH
xumuueckoro coenunenus; Il — cuctemy ,coctosinyro u3 TBEpAOTo BeniecTBa A B paBHOBECHH
C pacruiaBoM ,coaepxkaium 0 % Bemectsa A ;1V — paBHoBecue ¢a3 0lMHAKOBOTO COCTaBa ;
V — paBHOBecue Tpex ¢a3s ;
2) onpeIeNTUTh COCTaBbl XAMUYIECKUX COCANHEHHIA;
3) onpeIeNTUTh Ka4eCTBEHHbBIE U KOJMUYECTBEHHBIE COCTaBhI 9BTEKTHK;
4)BBIYEPTUTH BCE THUIIBI KPUBBIX OXJIAXKICHUS ,BO3MOKHBIE B IaHHOU cHCTEME;
yKa3aTh ,KaKUM COCTaBaM Ha JHarpamMme 3TH KPUBbIE COOTBETCTBYIOT;
5)B KakoM (pU3UYECKOM COCTOSIHUM HAXOMSTCS CUCTEMBI ,coaepkamue B,r , I % BemectBa A
npu Temreparype T1 .UTo mpoU30UIET ¢ STUMH CUCTEMaMHU ,eCIH X OXJIAIUTh 10 TeMIepa-
Typsl T2?
6)onpenenuth yncao ¢a3 u YMCI0 TePMOJAUHAMUYECKUX CTETIeHEeH CBOOOABI CUCTEMBI MpU
IBTEKTHUYECKON Temreparype u cojepxkanuu A : a)95 Moi.%; 0) 5 % Mo
7)IIpy KakoW TeMIepaType HauyHeT OTBEpIeBaTh IUIaB ,colepxammii B % BemectBa A ?[lpu
KaKoi TeMreparype OH OTBepieeT MOTHOCThI0 ?KaKkoB COCTaB MEPBBIX BHIMABIIUX KPUCTAIIIOB ;
8)mpu KaKoi TeMIiepaType HauHeT TUIaBUThCACIIIAB,co/iep Kamiuii r % Bemectsa A ?1lpu
KaKoM TeMIepaType OH paciIaBUTCS MOJHOCTHI0 ?KakoB cOCTaB MepBbIX Kareib MiiaBa ?
9)kakoif KOMIIOHEHT U B KAKOM KOJIMYECTBE BBIKPUCTAILITU3YETCS ,eCIIH 3 KT I1J1aBa ,
conepkamiero a % BemiectBa A ,oxiaauth ot T1 g0 T2 ?



I[aHHBIe 0 TCMIICpATypax Ha4Yajla KpUCTAJUIN3allu CUCTCMbI IIPUBCACHLI B Ta6JII/ILIe.

Cucrema CocraB ,M01.% T nayvaina kp.,K CocraB ,M011.% T navaina 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, T2=703 K,

a=30, 6=75,8=5, r=25, n=75.

Bomnpocs! kK KOJIOKBUYMY
Bonpocs! k 1a6opaTtopHoii padore Nel 1Jis1 mMpoBe/ieHUs] TEKyIero KOHTPOJIS
1. VYpaBHeHwue nepBOro Hadajia TepMOJUHAMUKU. DU3MYECKU CMBICI BETUYHH,
BXOJILIUX B HETO.
2. YpaBHenue 1'° Havana TepMOJWHAMHKH U M300apHOTO Tporiecca. DYHKIHH
COCTOSIHUS M YHKITUH TIpoIIecca.

3. YpaBHenue 17° Havana TepMOIMHAMUKH JJISI H30XOPHOTO IIpOIecca.

4. Ha xaKkyio BeIMUHHY Pa3INYalOTCS:

a) SHTAJBIINS OT BHYTPEHHEH SHEPTHUHU
0) N30XOPHO-U30TEPMUYECKUI MOTEHIINAN OT BHYTPEHHEH SHEPTUH;

B) H300apHO-U30TEPMUYECKUI MMOTEHIHMAT OT H30XOPHO-U30TEPMHUUECKOTO

GYHKIHSAMU: TEIJIOTOM, pabOTON, N3MEHEHHUEM BHYTPEHHEH SHEPTHH ?

MMOTEHI[MAA;

T') n300apHO-M30TEPMHUUCCKHI MOTSHIIUAI OT YHTAIBITHH;
1) TeTUTOBbIe 3P PEKTHI IPH MOCTOSTHHOM JABJICHUH U MMOCTOSTHHOM 00bheme?
5. Kaxoii cMBICT IMEIOT 3HAKH IUTIOCY» WM «MHHYCY TIEpe]l TEPMOINHAMHYECKIMH

6. V3MeHeHHeM Kakoi TEPMOJMHAMHYECKOW (DYHKIIMH OINPEIENeTCS] BO3MOKHOCTD
CaMOITPOU3BOJILHOTO TIPOTEKAHUS TIPOIIecca:
a) IPU TIOCTOSIHHOM JIaBJICHHH U TEMIIEPATypE;
0) pu MOCTOSTHHOM 00BEME U TEMITEpaType;

B) B U30JIMPOBAaHHOM CHCTEME ?
7. 3axon ['ecca, nBa cneactBus u3 3akoHa ['ecca .
8. Beruncautk TemnoBoi ad ekt peakuuu npu 298K:
4 HCI v+ O2)= 2CI2 ) + 2H20(r)
9. TeroBoit 3 ekt peakuu
Crmy+ 1202(y=CO(r), poTeKaromieii mpy NOCTOSHHOM 00beMe 1

TeMIIeparype 20°C,

paBeH -108,9 xJ[/Moub.

Omnpenenutsb TemnoBoi 3¢pdexT JaHHON peakuuu Npyu MOCTOSHHOM JaBJICHUHU P TOH XKe
TemIeparype.

10. Beruucnuth crannaptHelil TemnoBoit a¢ ekt peakiun CoHet+H2=2CHa,

ecili M3BECTEH CTaHJapTHHIN Ternosoii spdext peaktuu CoHo+2H,=C2Hs, AH=-223,3

kJIk/Monb. CranpapTable TernoThl cropanus AH%op(C2H2) = -1299,63 kJIx/MOIb,
AH®;,(CH4)=-890,31 kI /M0mb, AHop(C2Hs) = -1559,88 kJI/MOIb.

Bomnpocsl k JaboparopHoii padore Ne2 151 mpoBeeHUs] TEKYIIEro KOHTPOJIS

Yro Ha3bIBarOT (pa30BBIM IpeBpaleHueM U (pa3oBbIM paBHOBECHEM?
2. ®a3za, KOMIIOHEHT, YACJIO TEPMOAMHAMUYECKUX CTETIeHEH CBOOO/IbI.
3.BnusiHue BHEIIHUX TapMETPOB Ha (a30Bo€ paBHOBECHE U (ha30BbIE MEPEXO/IBI.



[IpaBuno ¢a3 'nbd6ca.

4.]lnarpaMma COCTOSIHHSI OJJHOKOMIIOHEHTHOM CUCTEMBI Ha IPUMEPE BOJIBI.

5.TemnoBeie 3 dexTr hazoBbIX iepexo10B. YpaBHeHue Knaysuyca-
Knaneipona.

6.Kakoe siBieHHe Ha3bIBaeTCs MapooOpa3oBanueM ( MCIApEeHUEM, KUTICHHEM )?

7.YUto0 Ha3pIBaeTCs yAEIbHOM TEIIOTOM ucnapeHus?

8.Uem oTiiMyaTCsl MOJIbHAS TEIUIOTA UCHIAPEHUSI OT YAEIbHOMN?

9.Kak 3aBUCHT BEIMYMHA MOJILHOM TEIJIOTHI KCHAPEHUS OT IPOYHOCTHU CBS3EH
MEXAY MOJIEKYJIaMH 5KUIKOCTH?

10. B ueM 3akitoyaeTcst U3MEPEHNE TEIIOTHI UCTIAPEHUS] JKUKOCTH?

Bonpocs! k 1a6opaTopHoii padote Ne3 Uil MpoBeieHUsI TEKYLIero KOHTPOJIS
Uto HazpiBaeTcs pactBopoM? CriocoObl BRIPaKEHUS COCTAaBa PACTBOPOB.
JlaBrieHre HACHIIIEHHOTO TTapa HaJ YUCTOH KUAKOCTBIO U HAJl pa30aBICHHBIM

pactBopoM. 3akoH Payisi.

WneanbHble U peanbHble pacTBOPEI. [10JI0)KUTENBHBIE i OTPHUIIATEIbHEIC
OTKJIOHEHMS OT 3aKoHa Payus.
Kak u3mensieTcst reMiieparypa IuIaBJICHUs JIb/1a TIPY TIOBBIIICHHH

BHeIIHero aasieHns? UeM MOKHO dTO OOBSICHUTE?

Temmeparypa 3amep3aHusi pa30aBIeHHOTO pacTBopa. Kprockomus .
OT 4ero 3aBUCUT MOHMKEHHUE TEMITEPATYPhI 3aMep3aHus paCTBOPOB?
Kak onpenenute MOJEKYIISIPHYIO MacCy paCTBOPEHHOTO BEIIIECTBA
KPHUOCKOITUYECKUM METOIOM?

10. Temnepartypa kuteHus pa30aBICHHOTO PacTBOPA. IOYTHOCKOTIHSI.
11. OcmoTHdeckoe naBiieHue pa30aBIeHHBIX PACTBOPOB.

HpwONPE

©ooN O

Bonpocsl k jiadbopaTopHoii padotre Ned4 /151 NpoBeeHUNA TEKYLIEro KOHTPOJIs
OCHOBHBIE TIOJIOKEHHS TEOPUH IIEKTPOTUTHICCKON TUCCOITHAITUH.
2.YT0 Ha3BIBAIOT CTEIEHBIO TUCCOLMALIAM O , KOHCTAaHTON aucconnamuu Ky ?
3.Kakas BelMurHa Ha3bIBACTCS YACIbHOMN JIEKTPUUECKON TPOBOAUMOCTHIO?
4.TToctpouTh TpaduK 3aBUCUMOCTH YJIEIBHON 3JEKTPONPOBOTHOCTH OT  KOHIEHTPAIUU JUIS
CWJIBHBIX U CJA0BIX 3JIEKTPOIUTOB.
5.Kakast BenmmurHa Ha3bIBACTCs SKBUBAJIEHTHOM 3JIEKTPOTIPOBOTHOCTHIO?
6.IlocTtpouts rpaduk 3aBUCUMOCTH IKBUBAJICHTHOW MPOBOJAMMOCTH OT KOHIIEHTPAIMH JIsI
CWJIBHBIX U CJA0BIX 3JIEKTPOIUTOB.
7.Kakas BelMuMHA Ha3bIBACTCS MPEACIbHON YIKBUBAICHTHON ITPOBOIMMOCTHIO?
8.B yem cyTh penakcaninoHHOTO U Katadoperndeckoro 3(hHekToB TopMokeHus?
Kakyto 3aBUCUMOCTb OHH OOBACHSAIOT?
9.B uem 3akm04aeTcs KOHAYKTOMETPUUYECKOE TUTPOBaHHE?

Bomnpocsl k jaboparopHoii padore NeS 1iis1 mpoBeeHUs1 TEKyIIero KOHTPOJIS
1.B uyeM 3aKkiroyaeTcsi KWHETHYECKasi XapaKTepPUCTUKA XUMHUECKOU peaKinu?
2.YT10 Takoe «MEXaHU3M XUMUYECKOU peaKum»?
3. KakoBa pa3MepHOCTh CKOPOCTH XUMUYECKON PEaKIIH?
4. TloyeMy B ypaBHEHHH MTHOBEHHOM CKOPOCTH PEaKIUy Mepe MPOU3BOIHOM CTOSIT IBa 3HAKa?
5. Kakumu MeTo1aMu MOXKHO U3y4daTh B TaOOPATOPUN CKOPOCTH PEAKIHH?
6. [lepeuncnute GakTOpPhI, OT KOTOPBIX 3aBHCUT CKOPOCTH
XUMHUYECKOH peaKilnu.
7. Ilouemy B BBIpQ)KEHUH 3aKOHA JEHCTBHSI MAacC CTOUT IPO-
W3BeJIeHNE KOHIICHTpallUii pearupyorx BemecTs?



8. Moxer M OBITh IpOoOHOM BEJIMYUHOMN MOJIEKYJIIPHOCTh
peakuuu? Ilopsanox peakuuu? B Kakux cilydasx MOJIEKYJSIPHOCTb U TOPSIOK peakluu
COBIAAA0T?

9. Kakas ctagusi CJI0KHOW peaKIuu Ha3bIBACTCS JIMMUTUPYIOLIEH?
10. KakoBa pa3MepHOCTh KOHCTAaHT CKOPOCTH PEAKLU1 IEPBOTO M BTOPOTO HOPSIIKOB?
11. Yo Hy>KHO 3HATh, YTOOBI PACCUUTATH KOHIICHTPAIIUIO peareHra dyepe3 20 MUHYT Tociie Hadana
peakuuu?
12. BeiBemuTe MHTErpATbHYIO (POPMY KHHETUIECKOTO YPAaBHEHHUS PEaKIIMU TPETHETo MOPsAKa.
Yemy paBeH nepuo/ MOITYIPEBPAIIEHUs ISl TAKOW peakiuu?

13. Kakue Brl 3HaeTe ypaBHEHHS 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT TEMIIEPATyphI?

14.Y1o Ha3bIBAaIOT KaTalIu30M. B uem cocTosiT 0COOEHHOCTH KaTaIUTHYECKUX MPOLIECCOB?

3. TeMbl JJis1 CAMOCTOATEJIbLHOI0 H3yYCHUSA

coctosiHus. [IpaBuiio coxpaneHus opourtanbHoi cummerpun Bynsopaa-Xoddmana.

Tabmuma 2
Ne
i TeMbl 1711 CaMOCTOSITEIBHOTO U3yUYEHUS
3cemecTp
1 CBS13b TETNIOEMKOCTH C PA3JIMYHBIMU TEPMOTUHAMUYECKUMH (PYHKITUSIMHA
2 XUMUYECKUH MTOTEHIMAI UICATTBHOTO M PEAIbHOTO ra30B. OYyTUTUBHOCTh
3 AKTUBHOCTB ¥ KO3 (OULIUEHT aKTUBHOCTHU
4 JlnarpamMma KpUCTJTU3AIMH JIJIS1 CUCTEM C KOHTPYIHTHO TUTaBSIITUMUCS
XUMHUYECKUMHU COCIMHCHUSIMH
5 JnarpaMma KpuCTAIIIIU3AIUH JUIsl CHCTEM C MHKOHTPY HTHO IIaBSIIUMUCS
XUMHUYECKUMHU COCIMHCHUSIMH
6 JnarpaMma KpuCTAIIIIM3AIMU VISl CHCTEM C OTPaHUYEHHON PaCTBOPUMOCTBIO
KOMITOHEHTOB
7 PaBHOBecus xunkocTe-niapa. 3akoHbl KoHoBanoBa
8 A3EOTpPOIHBIE CMECH U METOIbI UX Pa3CICHUS
4 cemecTtp
10 XI/IMquCKHve neny. KoHneHTpamonHbie 1ieny 0e3 mepeHoca u ¢ MepeHOCOM.
Judbdy3HbIN TOTEHITAAT.
11 [ToTeHmOMETpUYECKOE OTIpeesieHne CpeaHero KodpduimeHTa akTHBHOCTH
AJIEKTPOJINTA.
12 CriocoObl ONPE/ICNIEHNS NOPA/IKA PEAKIIMH 1 KOHCTAHTBI CKOPOCTH PEAKLIMH LT
3JIEMEHTAPHBIX PEAKIIUH.
13 | OnpeneneHue 3HEPTUN aKTUBAIMH.
14 CI1okHbI€ peaKIuu: CONPSHKEHHbIE, apalljieIbHbIE, TOCIeA0BaTEIbHbIC,
aBTOKaTaJINTHYECKHE.
15 | KBaHTOBO-XUMUYECKHI1 MOJAXO0]T K OLIEHKE PEAKIIMOHHOMN CIIOCOOHOCTH MOJIEKYIL.
16 | Xumuyeckast KHHETHKA. Teopusi aKTUBHBIX CTOJIKHOBEHHIA.
17 Xumunueckasi KUHeTUKa. Teopusi akTUBUPOBAHHOTO KOMILIEKCA UM TIEPEXOJHOTO

4. Temsl pedepaToB

1.OCHOBHOM CMBICJ M 3HAYEHHE BTOPOTO 3aKOHA TEPMOJUHAMUKH. BO3MOXKHOCTD 1
HAINPABJIEHNUE CAMOIPOU3BOJILHOIO MPOTEKAHUSI IIPOLIECCOB.
2. BnusiHME U3MEHEHUS BHEIIHUX YCIIOBUW HA PABHOBECHS.
3.Pacuetsl xumMuueckux paBHoBecHi. 300apHbIi moTeHIIMAaT 00pa30BaHUs XUMUYECKUX
COCJIMHEHMH.



4. 3aBUCUMOCTb KOHCTAHTBI pABHOBECHM OT TEMIIEPATYPHI.

5. PacTBOpBI. AKTUBHOCTB M KOO(P(PHUIIMEHT aKTUBHOCTH.

6. JuctTmuisinus JBOWHBIX CMECEH.

7. Pextuduxanus.

8. /laBieHne HACBIIIEHHOIO 11apa B CUCTEMaX ¢ OTPAaHUYCHHOW B3aUMHOW PACTBOPUMOCTBIO
KOMIIOHEHTOB.

9. PacTBOpBI ra30B B )KUAKOCTSIX.

10. Kunernueckast kiaccu(uKaus XAMHUECKUX PEaKIIN.

11. Iopsnok peakuuu. Peakiuu nepBoro nopsaxa.

12. Ilopsanok peakunu. Peakuuy BTOporo nopsiaxa.

13. BiusHue Temneparypsl Ha CKOPOCTh XUMUYECKUX PEAKINI. DHEprusi akTUBALUH.
14.Teopust akTHBHPOBAHHOTO KOMILJIEKCA. Y paBHEHHE AppeHuyca.

15. Karanus. Katanus B mpOMBIIIIEHHOCTH.

S.Kpurepuu OLEHKH 3HAHMI CTyJEHTa Ha aTTeCTAallMH, 3a4eTe U IK3aMeHe

BanabHo- peiitunroBas cucrema (bPC) oneHku ycBoeHHs1 TMCUMILIHHBI

HaumenoBanue | aTTecTarus Il arrectammsi( Bcero 6annos
(6ambr) OaJIIIBI)
1. TlocemaemMocCTh 0-5 0-10 0-15
1. TIlpaktudyeckue  yMEHHS 0-15 0-15 0-30
(TeKyII1il KOHTPOJIb)
W3 HUX mpakTHYECKUE 3aHATHS 0-15 0-15 0-30
nabopaToOpHBIC - - -
2. Teopetnyeckass TOATOTOBKA 0-20 0-20 0-40
(pyOexHBIN KOHTPOJIb)
W3 Hux nexumun 0-20 0-20
HUTOrO: 40 45 85
3.CamocTosTenbHast pabota 0 15 15
(moAroTOBKAa K OTACIBHHBIM
BOTIpOCaM, TEMaM,
KOHTpOJIbHAs paboTa  T. 11.)
4. JIpyrue BuAbI JESITENbHOCTH 10 10 20
(yuactue B YUPC, HUPC)
(pedepatsl, NOKIaAbI, HAyYHBIC
IKCTICPUMEHTHI, OTYETHI,
ydyacTue B  KOH(EpEeHIHUsX,
CTaThH, nyOIUKaIm)
(mpemuanbHast)
5. 3auer, 20
9K3aMeH (UTOTOBBIA KOHTPOJIb

Pecnamenmom BPC ITHTY npedycmompeno 15 6annos 3a mekywyro ammecmayuro.
Kpumepuu oyenxu pazpabomanvl, ucxoos uz 15 6annoe sa oceoenue meopemuieckux 60npocos

U 9KCNePUMEHMANbHOL Yacmu 1abopamopHol padbomul.

KpuTtepuu onieHKH 0TBETOB Ha TeOpeTHYECKHE BONPOCHI:

- 0 6annoe evicmasnsaemca cmyoeHmy, eciiu 0an HenoJiHwill omeen, TPEACTABISIONINN co00i
pa3po3HEHHBIE 3HAHUS TIO0 TEME BOIPOCa C CYIIECTBEHHBIMU OLIMOKAMHU B OMpPEICICHUSX.

HpI/ICYTCTByIOT (I)pal"MeHTapHOCTL, HCJIOTUYHOCTBh H3JIOKCHHA. CTYIICHT HEC O0CO3HACT CBA3b



JAHHOTO TIOHSTHS, TEOPUH, SIBICHUS C JPYIUMH OOBEKTaMH TUCHUIUTUHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETH3AIMSI M J0KA3aTeIbHOCTh H3JIOKEeHHS. Peub HerpaMmoTHas. JJoTOIHUTEThHBIC
Y YTOYHSIFOIIME BOIMIPOCHI MPEMNOIaBaTeNsl HE MPUBOAAT K KOPPEKIIMH OTBETA CTYACHTA HE TOJIBKO
Ha TIOCTaBJICHHBIN BOMPOC, HO U HA APYT'He BOMPOCH! JUCIUTLIHHEL.

- 1-2 6annoe évicmasnsemcsa cmyoenmy, eciu 0aH HeOOCMAMOUYHO NOJHBIU U HEOOCMAMOUHO
pazeepHymoiti omeéem. JlorMka W TOCIEIOBATENILHOCTD H3JIOKEHHUS HMMEIOT HaPYIICHHS.
Jlony1iiieHbl OMKUOKN B PACKPbITUM MOHSTHM, yHoTpeOieHUH TepMHHOB. CTYAEHT HE CIOCOOEH
CaMOCTOSITCIIBHO BBIJICIUTh CYIICCTBCHHBIE M HECYIISCTBEHHBIC NPH3HAKA W MPUYHHHO-
CJIEICTBEHHBIC CBSI3U. CmyoeHm Modcem KOHKpemu3uposams 0000ujeHnbie 3HaHus, 00KA3a8 Ha
NpUMepax ux OCHOBHbIE NOJLOHCEHUS MOTbKO C NOMOWbIO npenodasamens. Peuesoe ogpopmnenue
mpebyem nonpasox, KOppexKyuu.

- 3-4 oannoe evicmaensemcs cmyoeHmy, eciu OaH NOJHBIU, HO HEOOCMAMOYHO
nocnedo8amenbHulll Omeem Ha NOCMAGIEHHbIL 80Npoc, HO TIPH ITOM IMOKa3aHO yMEHHE
BBIJICITUTh CYIIECTBEHHBIC M HECYIIECTBEHHBIC TPU3HAKU W TIPUYHHHO- CJICJICTBEHHBIC CBS3H.
OTBeT NOTWYCH W M3JIOKECH B TepMUHAX Haykh. Mozym 6wvimb Odonywenvl 1-2 owubku 6
onpeodeneHuu  OCHOBHLIX — NOHAMUL,  KOMOpble  CMYOeHm  3ampyOHAemcs — UCHPAGUMb
CAMOCMOSIMENbHO.

- 5-6 6annoe evicmasnaemca cmyoenmy, eciu Oau NOJHLIU, pPA3GEPHYMbII Omeem Ha
MMOCTABJICHHBIM BOIPOC, TOKA3aHO YMEHHUE BBIJICIIUTH CYIIECTBEHHBIC M HECYIIECTBEHHBIC
MPU3HAKA, IPUIHMHHO- CIICJACTBEHHBIE CBsI3U. OTBET YETKO CTPYKTYPHUPOBAH, JIOTHYCH, M3JI0KCH
B TepMHHAX Haykd. QOHaxo Oonywenvl He3HAUUmelbHble OWUOKYU UIU  Heoouembl,
ucnpasieHuvlie CMmyo0eHmom ¢ NOMOWbIO «HABOOSAUYUX» BONPOCO8 NPEenooasamels.

- 7-8 6annoe evicmasnsemca cmyoenmy, eciu Oau NOJHLI, pPA3GEPHYMbILI Omeenm Ha
MIOCTABJICHHBIM BOMPOC, 00KA3AMENbHO PACKPbIMbL OCHOBHbIE NONONMCEHUS MeMbl, B OTBETE
MIPOCTIEKUBACTCSA YETKAsi CTPYKTYpa, JOrH4ecKasl MOCIe0BaTeIbHOCTb, OTPaXKarolias CylHOCTb
pacKpbIBa€MbIX TOHATHMN, TEOpUH, sBJICHUN. OTBET W3JIOKEH JUTEPATYPHBIM S3BIKOM B
TepMHUHAaX HayKu. B omeeme OonyujeHvl Hedouemvl, UCHPABIEHHbIE CMYOEHMOM C NOMOUbIO
npenooasameis

- 9 fannoeé evicmagnaemca cmyoenmy, eciu OaH NOJHGIU, pPA3GEPHYMbI oOmeem Ha
MOCTABJICHHBIM BONPOC, I[IOKa3aHa COBOKYMHOCTb OCO3HAHHBIX 3HAaHUU 00 oOBekTe,
JIOKa3aTEeIbHO PACKPBITBl OCHOBHBIEC IIOJIOKEHUS TEMbI; B OTBETE IIPOCIIEKUBACTCS dYeTKas
CTPYKTypa, JIOTHYECKas IOCIEI0BaTENIbHOCTh, OTpaXawlllasg CYIIHOCTb PaCKpPhIBAEMbBIX
MOHATHH, TEOpHil, iBICHUN. 3HaHue 00 obvekme demMoHcmpupyemcs Ha ()oHe NOHUMAHUS e20 8
cucmeme OAHHOU HAYKU U MeHCOUCYUNTUHAPHBIX céa3eud. OTBET HU3II0KEH JHUTEepPaTypHbIM
S3BIKOM B TEPMHHAX HayKu. Mozym Ovimb Oonyujenvl Hedouemvl 6 OnpeoeieHuu NoHAmul,
ucnpasieHHvlie CImyo0eHmom camocmosamenbHo 8 npoyecce omeemd.

- 10 éannoe evicmaenaemca cmyoenmy, eciu OaH NOJHGIN, pPA3GEPHYMbIU Omeem Ha
MOCTABJICHHBIM  BOMpOC, TOKa3aHa COBOKYMHOCTb OCO3HAHHBIX 3HaHHM 00 o0ObekTe,
MIPOSIBIIAIONIASACS B CBOOOJHOM ONEPUPOBAHHUH MOHSATUSAMHU, YMEHUHU BBIJICIUTH CYLIECCTBEHHBIC U
HECYUIECTBEHHBIC €ro MPU3HAKH, PUUYMHHO-CIEICTBEHHbIC CBS3H. 3HAHHE OO0 OOBEKTe
JEeMOHCTpHUpYeTCs Ha (hOHE MOHMMAHUS €ro B CUCTEME JaHHOW HAYKU U MEXIUCIMITUHAPHBIX
cszeil. OTBeT popmynupyercs B TEpMUHAX HAYKH, U3JI0KEH JTUTEPATYPHBIM SI3BIKOM, JIOTHYEH,
JIOKa3aTeNeH, 0eMOHCMPUPYem a8mopCKyio HO3UYUIO CIyOeHmda.

bannwvi 3a memy 6v1600amcea Kak cpeOnuil 6a11 no 3a0AHHBIM CHLYOEHNLY 60RPOCAM, HE
CUUMAsA KOMUYECME0 KHAGOOAWUX) U Y OUHAIOUWUX 60NPOCOE.
Bannwi 3a mexkywyro ammecmayuro 6b1600Amca KaK cpeoOnuil 6ajin no 6cem memam.

Kputepun oneHkH 3a CaMOCTOATENbHYIO padoTy

Pecnamenmom BPC npedycmomperno ecezo 15 6annog sza camocmosmenvuylo pabomy
cmyoenma. Kpumepuu oyenxu pazpabomansi, Ucxoos u3 603MOICHOCIU 3AUUMbL CINYOEHIMOM
00 mpex 00K1a008 (no 5 6annos).



- 0 6annoe evicmagnaemca Cmyo0eHmy, eciiu n0020MmoeGJleH HeKaueCmeeHHblll 00KIA0: mema He
packpvima, B W3JIOKEHWHM JOKIaga OTCYTCTBYET 4YeTKas CTPYKTypa, JIOTHUYEcKas
IIOCJIEI0BATEILHOCTD, OTPAXkKaIoLasl CYIIIHOCTb PACKPBIBAEMBIX IIOHATUHI, TEOPUH, SBICHUN.

- 1- fann evicmasnaemcsa cmyoenmy, eciu nOO20MOGIEH HEeKA4eCMBeHHbll O00KIAd: memda
PACKpbIMA, OOHAKO 6 U3LONCEHUU O00KIA0ad OMCYmCcmeyem 4emKds CMmpyKmypa OTpaxkaromas
CYILIHOCTb PAaCKpPbIBAEMbIX MOHSATUI, TEOPUU, SIBICHUH.

- 2 0annoe 6vicmasNAemca CHYOCHmY, eClu NOO20MOGIeH KAYeCmEeHHbll O00KIA): TeMa
XOPOIIO PACKpPbITAa, B HM3JIOKEHUH JIOKJIAJa MPOCICKUBACTCS YEeTKass CTPYKTYpa, JIOTHYECKas
IIOCJIEI0BATEIBHOCTD, OTPAKAIOIIAsl CYHIHOCTh PACKPBIBAEMBIX IIOHATHM, TEOPHUH, SBICHUU.
Oonako cmyoeHm He 0CO3HAem C6:A3b OAHHO20 HNOHAMUS, Meopul, SGleHUs ¢ Opyeumu
00vbeKmamu OUCYUNTUHDL.

- 3 6annoe evicmaensemca CmyoeHmy, eciu Nnoo20mosjeH KauyeCmeeHHblll O00K1a0: TeMma
XOPOIIO PACKpPbITa, B HM3JIOKEHUHU JIOKJIAJa TPOCIEKUBACTCS YETKash CTPYKTYpa, JOTHUYECKast
IIOCJIE0BATENIBHOCTD, OTPAXKAKOIIAsl CYHIHOCTh PACKPBIBAEMBIX IOHATHM, TEOPHUH, SBICHUM.
Cmyodenm xopowio anennupyem mepmunamu Hayku. OOHaAKO 3ampyoHsemcsi omeemumsv Ha
oononHumenvHvle 6onpocsl no meme ooknaoa (1-2 eonpoca).

- 4 bannoe evicmasnsiemca CMYOeHmy, eciu No020MOGIeH KA4eCm8eHHblll 00KNad. Tema
XOPOIIO PACKPBITA, B HM3JIOKEHUH JOKJIaNa MPOCICKUBACTCS UYETKas CTPYKTypa JIOTHUYECKast
MIOCJIEI0BATENBHOCTh, OTPAXKAMIIAsl CYHNIHOCTh PACKPBIBAEMBIX IOHATHI, TEOPHUH, SBICHUU.
Cmyoenm c60600H0 anennupyem mepmunamu Hayku. OOHAKo Ha OONOIHUMENbHbIE BONPOCHL HO
meme 0oknaoa (1-2 sonpoca) omeeuaem moibko ¢ NOMOUbIO NPENOOABAMEsl.

- 5 6annoe evicmaensemca CmMyoeHmy, eciu Nno02OmMos/eH KauyeCmEeHHblll O00KIA): TeMa
XOPOIIO PACKPBITA, B HM3JIOKEHUH JOKJIaNa MPOCICKUBACTCS UYETKAas CTPYKTypa JIOTHUYECKast
MOCJIEIOBATEIbHOCTh, OTpaXKarolllasg CYIIHOCTh PACKPhIBAEMbIX MOHATUN, TEOPHii, SIBICHUH.
Cmyoenm c60600HO anennupyem mMepMUHAMU HAYKU, OEMOHCMPUpYem asmopcKyio HO3UYUIO.
Cnocoben omeemums Ha OONOIHUMENbHBLE BONPOCHL N0 meme Joknada (1-2 eonpoca).

B pe3yJjbTare, 3a49€T M0 TMCHUIIJIHHE «Duznyeckasi XMMHS» BbICTABJISAETCS CTYAEHTY
B COOTBETCTBHUMU C 63J1J13MI/I, YKaz3aHHBIMH B UTOI'OBOM peiiTnHre:

Ounenka «3aureHo» (0ojsiee 410a/1J10B) - BBICTABISICTCS CTYIAEHTY, KOTOPBIM BiajeeT
OCHOBHBIMH pa3zzieflaMu y4eOHOU MporpamMMbl, HEOOXOJMMBIMH I JajbHeiero o0yueHus u
MO>KET IPUMEHSITh MOJy4YEeHHbIE 3HAHUS TI0 00paslly B CTAHJAPTHOMN CUTYaIlHH.

Ouenka «He3auTeHO» (MeHee 40 0aJlJIOB) - BBICTABJISACTCS CTYIEHTY, KOTOpPBIH HE
3HaeT OoublIeld 4YacTH OCHOBHOTO COJAEpXaHUS Y4eOHOM MHporpaMMbl AUCHUIUIMHBI,
JIOTyCKaeT rpyoble OMMOKH B (OPMYIMPOBKAX OCHOBHBIX MOHSATHHA JUCHMILUIMHBI U HE yMEeT
WCIO0JIb30BATh IMOJIyYEHHBIC 3HAHUS MPU PELICHUH TUIOBBIX MPAKTUYECKHUX 3a/1a4.

9K3aMeH TI0 JUCHMILUIMHe «®u3nyeckasi XMMHS» BbICTABJIsAETCS CTYACHTY B
COOTBETCTBUMU C 6aJIJIaMI/I, YKa3aHHBIMH B UTOI'OBOM peﬁTnHre:

HToroswlii peiiTHHT (B 0aJ1s1aX) Hroronas onenka 3a sx3aMeH
81-100 6aa10B OTJIMYHO

61-80 6anoB X0pOIIIo

41-60 6ansoB YI0BJIETBOPUTEIBHO
Memnee 40 6ans10B HeY/I0BJIeTBOPUTEIBHO

Ounenka «otau4Ho» (81-100 ©GannoB) BBICTaBISETCS CTYACHTY, IOKa3aBIIEMY
BCECTOPOHHHE, CHCTEMaTU3UPOBAaHHbIE, ITyOOKHe 3HAHUS Y4€OHOW MPOrpaMMBbl JUCHUILUIMHBI U
YMEHHUE YBEPEHHO MPUMEHSTh MX Ha MPAaKTUKE NpPU PEIIEHNH KOHKPETHBIX 3aj1ay, CBOOOHOE U



MPaBUILHOE 0OOCHOBAHHUE MPUHSATHIX PEIICHUH.

Ounenka «xopomo» (61-80 6aninoB) - BBICTABIACTCS CTYACHTY, €CIM OH TBEPHO
3HaeT MaTepuali, IpaMOTHO M IO CYIIECTBY H3Jaraer €ero, YyMEeT IpPUMEHATh
IIOJIyYE€HHBIE 3HAHMSI Ha MPAKTUKE, HO JOIYCKAeT B OTBETE WJIM B PELICHUM 33]1a4 HEKOTOPBHIE
HETOYHOCTH, KOTOPBIE MOXET YCTPaHUTb C HNOMOILIbI JIONOJHUTEIBHBIX BOIPOCOB
MIpenoiaBaTes.

OuneHka «yaoBjeTBopuTeabHO» (41-60 ©6amioB) - BBICTABISCTCS  CTYICHTY,
MoKaszaBiieMy (parMeHTapHbIN, Pa3pO3HEHHBI XapaKTep 3HAHWW, HEAOCTATOYHO IMPABHIIHHBIC
(bopMynmHpOBKH 0a30BBIX TOHSATHHA, HApPYHNICHHUS JIOTMYECKOH  TOCIIEAOBATEIILHOCTH B
U3JI0’)KEHUU MPOrpaMMHOr0 MaTepuasa, HO IpPU 3TOM OH BIIAJIEET OCHOBHBIMU paszeiiaMu
y4eOHOM TpOTpaMMbl, HEOOXOJAWMBIMU Ui JalibHEHIIero oOy4eHHS W MOMKET NPUMEHSTH
MOJIy4Y€HHBIE 3HaHUs 110 00pa3iy B CTaHAAPTHOW CUTYALIUH.

OneHka «HeyI0BJIeTBOPUTEIbHO» (MeHee 40 6ajljioB) - BBICTABISETCS CTY/CHTY,
KOTOpbI He 3HaeT OoJsblIE€d YacTH OCHOBHOTO COJAEpKaHHUsA Y4eOHOW Nporpammsl
JUCLMIUIMHBL, JOMYCKAaeT IpyOble OMUOKK B POPMYIMPOBKAX OCHOBHBIX MOHATHH JUCIMILIMHBI
U HE yMEeT WCIOJIb30BaTh IIOJIyYEHHbIE 3HAHUS NPU PELIEHUH THUIOBBIX MPAKTUYECKUX
3ajad.
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