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1. lleam u 3aaa494 AUCHMIIJIMHBI

Hear pgucnumannabl dusnueckas XUMHUS U KOPPO3US XUMHUYECKOW M TEIUIOTEXHUYECKON
anmaparypbl» - 1aTh 3HaHUSI OCHOBHBIX TEOPETUYECKUX MOJIOKEHUN (PU3NIECKON XUMUHN Ha OCHOBE
METO/I0B KBAaHTOBOH XMMHH, XMMUYECKOH TEPMOAMHAMUKU XUMHUYECKON KMHETUKH, (OPMUPOBATH
LEJIOCTHYIO CUCTEMY XMMHUYECKOT O MBIIIJICHUS.

3aga4yu JUCHHUINIMHBI — Pa3BUTHE Y CTYIEHTOB 3HAHUM O JBUXKYILIEH CHIIE, BOSMOKHOCTH H
riryOuHE MPOTEKaHUs MPOLIECCOB, O MyTSX YNPABICHUS CKOPOCTSIMH M HAIIPABICHUAMHU MPOTEKAHUS
IIPOLIECCOB, O METOJAX 3alUTHI AllapaTypbl OT KOPPO3UU.

2. MecTo IMCHUILVIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMMbl

Jucnuurumaa Ousndeckas XUMUSL M KOPPO3HsI XUMUYECKON M TETUIOTEXHHYECKOU armaparypbb»
UMEET CaMOCTOSATEIHbHOE 3HAYCHUE U OTHOCHUTCSA K 9aCTH, POpMHUpPYyEMON ydaCTHUKAMU
oOpasoBartenbHbIX OTHOIICHUH. M3ydaeTcs B 4 cemectpe.

Jlis  OcBOGHMsI JAMCUUIUIMHBI TpeOyroTCs 3HaHUS 1O aucuuruimHaMm: «OOmas u
HeopraHuyeckast XuMus», «Opranuyeckast Xumusi», «Duzukay, «MaTemaTukay.

Jlo Hayana OCBOCHMSI TUCIUIUIMHBI CTYJIEHT JIOJDKEH 3HATh OCHOBHBIE THUIIBI XUMHYECKHX
COCIMHEHUH, CBA3EH M peakilfii, OCHOBHBIC 3aKOHBI XUMHH, IEPUOTUUECKYIO CUCTEMY XUMUUECKUX
9JIEMEHTOB, a TakKXK€ HUMETh HAaBBIKM IPOBEJICHUS DIIEMEHTAPHBIX XUMHYECKHX OIBITOB U
MaTeMaTHYECKON 00pabOTKH UX Pe3yIbTaTOB.

B cBow ouepenp, OaHHBIA Kypc, MOMHMO CaMOCTOSITENILHOTO 3HAYCHHs, SBISIETCA
NPEIIISCTBYIOMEH  JUCHUIUIMHON 1 KypcoB:  Tepmomunamuka,  TemmomaccooOMeH
TemomaccooOMeHHOE 000pYI0BaHHE MPEATIPUATHI.

3. Ilepeyenb NIaHUPYEMBIX Pe3yJbTATOB 00y4YeHUsI MO0 AUCHUIIUHE (MOAYJII0), COOTHECEHHbIX

C HHAUKATOPpaMH JOCTHKCHUSA KOMIIeTEHIIUM.



Taoauna 1

HJIaHI/IpyeMBIe pe3yJabTaThbl

Kox mo ®10C HNHIuKaTOpHI 10CTHKEHUS 00y4eHMsI 0 JUCHUIJINHE
(3YB)
Ob6menpodeccnoHalbHbIE

OIIK-2 CnocobOen 3HATh:

[PUMEHSTH — OIIK-2.2. JlemoHCTpUpYyET —  TEOPETUYECKUE OCHOBBI U

COOTBETCTBYIOIIUN (PUZUKO- MOHUMaHue (PU3UICCKUX TIPUHIIAITBI XAMHYECKHAX i

MaTeMaTUYECKUW ammapar, SIBIICHUH ¥ IPUMEHSIET (OUBUKO-XUMHUYECKUX  METOJIOB

METO/IbI aHanu3a U 3aKOHBEI MEXaHHKH, aHaIIN3a;

MOJCIIUPOBAHUS, TEPMOJUHAMHUKH, - Havaja TEPMOJMHAMHKHA U

TEOPETUUECKOTO u ANIEKTPUYECTBA U OCHOBHEIE ypaBHEHUS

AKCTIIEPUMEHTAIBHOTO MarieTu3Ma, OITHKH, XUMUYECKOH  TEPMOJMHAMHKH;

HCCIEA0BaHUSA pu — OIIK-2.3. lemoHCTpUpYyET METOABl  TEPMOJUHAMHUYECKOIO

perieHun MMOHHUMAaHHE XUMUYECKHUX OIMCaHU XAMUYECKHUX i

npodeccHnoHaATBHBIX 33/1ad. MIPOLIECCOB U MPUMEHSIET (hazoBbIX paBHOBECHIA B

OCHOBHBIE 3aKOHBI XUMHHU. MHOTI'OKOMIIOHEHTHBIX CHCTEMAaX;

TEPMOJUHAMHKY pacTBOpOB
AIEKTPOJIUTOB H
AIEKTPOXUMUUYECKUX CUCTEM.
yMeThb:
- BBINIOJIHSATH OCHOBHEIC
XUMHUYECKHE oreparnuu,

ONpPEAEIATh TEPMOJIMHAMUYECKHE
XapaKTepUCTUKH  XUMUYECKHUX
peakuuit U paBHOBECHBIE
KOHLIEHTPALlUHU BEIIECTB;

- HCIOJIb30BaTh  OCHOBHBIE
XUMHYECKHE 3aKOHBI,
TEPMOJMHAMHYECKHE
CIIPaBOYHBIE JlaHHBIE U
KOJIMYECTBEHHBIE COOTHOLICHUS
HEOPraHMYECKOM  XUMHHM UL
MpoQeCCHOHANIBHBIX 3a71a4;

- TPOTHO3MPOBAaTh  BIIMSHHE
pa3INYHBIX (bakTopoB Ha
paBHOBECHE B XMMMUYECKUX
peaxusx;

BJIAJETh:

- METOJlaMU  TIPOBEACHMUS
XUMHUYECKOTO aHaJn3a u
METpPOJIOTHYECKOM OIEHKH €ro
pE3yJIbTATOB;

- HaBbIKaMU BBIUHCIICHUS
TEIUIOBBIX 9(PPEKTOB XUMUUYECKHX
peakuui npu 3aIaHHOMN
TEeMIEpaType B YCIIOBUSAX
MOCTOSIHCTBA ~ JIABJICHUSI  WJIU
o0bema.




4. O0beM TMCHUILUIMHBI M BUAbI Y4eOHOH PadoThI

Taoauna 2
Bcero Cemectpsl
Bun yuyeOHo# padoThI 4yacos/ 3a4.e/1. 4 6

0D0 300 0D0 300
KonTakTHas paéora (Bcero) 48/1,3 16/0,5 48/1,3 16/0,5
B ToMm umncne:
Jlexuun 16/0,5 8/0,22 16/0,5 8/0,22
[IpakTHueckue 3aHATHS 32/1,0 8/0,22 32/1,0 8/0,22
CemMuHapbl
JlaGopaTopHbIie paboThI
CamocrosiTesibHasi padoTa (BCero) 60/1,7 92/2,5 60/1,7 92/2,5
B ToMm uncne:
Kypcoas pabora (mpoekT)
PacuetrHO-Tpaduueckre paboThI
TP 24/0,7 38/1,1 24/0,7 38/1,1
Pedepatsr
Jlokaapl
[Ipe3enTanmu
U (unu) Opyeue 6udvl camocmosimenvHou
pabompi:
[ToaroroBka K J1abOpaToOpHBIM paboTam
[ToaroToBka K IPaKTUYECKUM 3aHSATUSIM 18/0,5 18/0,5 18/0,5 18/0,5
[ToaroroBka K 3a4eTy 18/0,5 36/1,0 18/0,5 36/1,0
Buna oruyeTtHocTn 3a4eT 3a4eT 3a4yer 3a4yer
Oo6uan BCEI'O B yacax 108 108 108 108
TPYOEMKOCTE BCET'O B 3a4. equHHIaX 3 3 3 3
AHCHMILINHBI




5. Conep:xanue TUCHUNINHBI

5.1. Pa3nespl AMCHUIVIMHBI M BUABLI 3aHATHH

Ta0Omuma 3

/o

HanmenoBanue paznena
JNUCHUIIINHBI

Yacel
JIeKIHUOHHBIX
3aHATHH

Yacel
JIa00pPaTOPHBIX
3aHATHH

Yacer
NPaKTHYECKUX
(ceMMHapPCKHX)

3aHATHH

Bcero uacos

0®0 | 390

0®0 | 390

00 | 390

00 | 390

Bsenenue. llpenmer,
MPOOGJIEeMbI U METO/IbI
¢dusnueckoit xumuu. OCHOBBI
XUMHUYECKON TePMOJIUHAMUKH.

Temnorsl 06pa3oBanus u
cropanus. TemnoeMKoCTb.
PaBHOBeCHBIC, HEpAaBHOBECHBIE,
oOpaTuMble 1 HEOOpaTUMBIE
npoueccsl. Bropoe Havano
TEPMOJIMHAMUKHU. DHTPOMHS

TepmoanHamMuueckue
noTeHImansl (3Heprus ['mdoca
u 3Heprus ['enbmroupLa).
XUMHUYECKUN MOTSHIIAAI.
XUMHUYECKOE

PaBHoBecue. 3akon
JICHCTBYIOIIMX MAcCC.

JlnarpaMMbl COCTOSIHUSI
JIBYXKOMIIOHEHTHBIX CUCTEM.
DU3UKO-XUMUYECKUN aHAIU3.
PactBopsI.

@da30BO€E paBHOBECHUE B
JIBYXKOMITOHEHTHBIX CUCTEMAaX.
OcobeHHOCTH paBHOBECUH B
TPEXKOMIIOHEHTHBIX CUCTEMAX

BnusiHue Temnepatypsl Ha

B3alMHYIO PaCTBOPHUMOCTb.
XHUMHUYECKOE PAaBHOBECHE B
pacTBopax MEKTPOIUTOB U
IEKTPOXUMHUSL.

DJIEKTPOIHBIEC IOTCHIUAIBI.
VYpasuenue Hepucra.
I'anpBaHMYSCKHIT DIIEMEHT U €TI0
3/1C. TepmonnHaMuKa
raJlbBAaHHIECKOT0 dJIEMCHTA.
XuMHUueckas u
AJIEKTPOXUMHYECKAs KOPPO3US
METAaJJIOB.




XuMHyeckasg KUHETHUKA.
OCHOBHEIE ITOHATUA

(dbopManbHON KHHETHKH. 2 6 8 2
3aBUCHMOCTH CKOPOCTH
peaKIyy OT KOHIIEHTPALUU
peareHTOoB.
BCEI'O: | 16 32 48 16




5.2 JlekunOHHLBIE 3AaHATHSA

Taduanua 4
Ne HaumenoBaHue pa3jaeia
Coaep:xanue pasgena
n/n JTUCHUILINHBI
1 2 3
Beenenue. IIpenmer, mpoGieMbl U MeTOABI (HU3HUECKON
XUMUH. OCHOBBI ~ XMMHMYECKOM  TEPMOJAMHAMHUKH.
Beenenue. [Ipenmer,
BuyTpennss sHeprus, Temiora u padora. [lepBoe Hagamo
1 | mpobieMbl U METOIBI
. TepMOJMHAMUKHU.  OHTanpnusa. 3akoH ['ecca m
¢dusnueckoit xumuu. OCHOBBI
. TepMoIuHaMHUYeckoe obocHoBanue. Kanopumerpuueckue
XUMHUYECKON TEPMOJINHAMHUKHU.
METO/IbI U3MEPEHUs TEIIOBOro 3 dexTa.
TeroTsl 00pa3oBaHWs W CrOpaHUS COCOUHEHHS B
CTAaHJAPTHBIX YCIOBUAX; UX IPUMEHEHUE /JIs1 BBIYUCIICHUS
TEIJIOBBIX s dexToB XUMUYECKHX peakuuii.
TemioeMKoCcTb, 3aBUCUMOCTb €€ OT TEMIIEpaTyphl.
Temnotsl 06pa3oBanus u .
3aBUCHUMOCTh TEIUIOBBIX d(PPEKTOB XMMHUECKUX PEeaKIUil
CropanHusi. TeroemMKocTs. or Temreparypsl. BeiBox ypaBuHenus Kupxrodda. Ero
PaBHOBecHBIE, PaTyphL yp p '
aHaJIu3 U UHTErPUPOBAHUE.
2 | HEepaBHOBECHBIE, OOpaTUMBbIE U
PaBHOBecHBIE, HEpPaBHOBECHEIE, obpaTuMble u
HeoOpaTHMBbIe MPOIECCHI.
HeoOpaTuMbIe MIPOLIECCHI. Bropoe Havajuo
Bropoe naugano
TEPMOJAMHAMUKHA. OHTPONUS U  TEPMOJMHAMHYECKAs
TEPMOJAMHAMUKH. DHTPONUS
BEPOSITHOCTh ~ COCTOSIHUSL ~ CUCTEMBlL.  DHTpONHUS U
HeoOpatumble mponecchl. IIpuMeHeHne BTOporo Havasia
TEPMOJIMHAMUKH K U30JIMPOBAHHBIM CUCTEMAM.
Tepmoaunamuyeckue moTeHnuansl (dHepruss ['mO6ca u
sHeprus ['enbmrospua). XapakTepucTU4eckue (DyHKIHU.
N3meHeHne  TEpMOAMHAMUYECKMX  MOTEHIUAIOB B
M30TEPMUYECKUX YCIOBUSAX. MakcumanbHas pabotra u
BO3MOXHOCTb ~ XMMHMUYECKOM  peakuuu. XHUMHUYECKHI
MOTEHIUAT. [Ipumenenue TEPMOAMHAMUYECKUX
MOTEHIMAJIOB B KAauyeCTBE KpPUTEPUEB HAIPABICHUS
CaMOTIPOU3BOJIBHBIX ~ TPOILIECCOB U PAaBHOBECHH B
TepmoauHamMuueckue M30TEPMUYECKUX YCIIOBUAX. XUMHUYECKOE pPABHOBECHE.
noteHuuansl (3Heprus ['m66ca | 3akon aeilictByroumx wmacc. KoHcranTa paBHOBecus U
u sHeprus ['enbmromnsua). pasHble CIOCOOBI BBIPDAKEHHUS COCTaBa PEAKIMOHHOU
3 | XUMHYECKHI MOTEeHIHAI. cMecH. BinsiHue naBiieHus U TeMIepaTypbl HA XUMUYECKOE

XHUMHUYECKOE
PasHosecue. 3akoH
JEHUCTBYIOLUX Macc.

paBHOBECHE. [Ipunnun CMEUIeHUs

Brruucnenne  coctaBa  paBHOBECHBIX

MaKCHMaJIbHOTO BBIXOJa MPOIYKTOB PEaKIIUU.
da3z0Boe paBHOBECHE M TEPMOJMHAMHUYECKOE YYECHHE O
pactBopax. @a30Bo€ paBHOBECHE B TIE€TEPOTCHHBIX
cucremax. OcHoBHble monsTHs. [IpaBuno ¢a3z ['mbOca.
CBsi3b M@Ky PABHOBECHBIM JaBICHUEM, TEMIIEpaTypoi,
W3MEHEHHEM 00beMa M TeIUIOTOW (a30BOTrO TMepexoa.
VpaBuenne  Knaneiipona-Knaysuyca, ero  anamus.
JunarpamMma cocTOsiHUS OAHOKOMIIOHEHTHOW CUCTEMBI.

paBHOBECHS.
cMecel "




3

JlnarpaMMbl COCTOSIHUS
JBYXKOMIIOHEHTHBIX CUCTEM.
DU3UKO-XUMUYECKUI aHAIU3.
PacTtBOpBI.

@Da30BOE paBHOBECHUE B

JABYXKOMIIOHCHTHBIX CUCTCMaAX.

OcobeHHOCTH paBHOBECUH B
TPEXKOMIOHEHTHBIX CHCTEMax

JlnarpaMmbl  COCTOSIHUSL IByXKOMIIOHEHTHBIX CHCTEM.
@U3MKO-XMMHAYECKUM aHanu3. TepMuYecKud aHauus.
Cucremsbl ¢ 3BTeKTUKOM. [IpaBuiio peiuara.

TepMoIMHAMMYECKHE W MOJIEKYJSIPHO-KMHETUYECKUE
ycioBHus 00pa3oBaHUS pacTBOpOB. TeopuM pPacTBOPOB.
TepMoaMHaMHYECKUE CBOMCTBA pPAcTBOpPOB. MieanbHble

pactBopbl. 3akoH Payna. Temneparypa KuneHuss u
3aMep3aHusi  HAeadbHOro  pacrtBopa. OcMoTHuUecKoe
JaBJICHHE.

@a30BbIC PABHOBECUS B JIBYXKOMIIOHEHTHBIX CHCTEMax
ra3-xuakoctb. M3oTepmbl U u300apbl  MEPETOHKH.
PaBHoBecue nap-peaabHbII KUJKAN pacTBop.
AseorponHbie cMecu. 3akoHbl Konosanosa. [leperonku c

OTHOKPAaTHBIM ~ HCIIAPEHHEM H C  peKTU(HUKAIHEH.
OcoOeHHOCTH  paBHOBECMHI B TPEXKOMIIOHEHTHBIX
cuctemax. ['paduueckoe BbIpaxkeHHE COCTaBa C IIOMOIIbIO
TPEYroJIbHOU Jyarpammsl PacTBOPUMOCTH.

TpPEeXKOMIIOHEHTHBIE CUCTEMBI C TPOMHOM IBTEKTUKOM.

Bimmstnue remneparypsl Ha

B3aUMHYIO PaCTBOPUMOCTb.
XHWMHYECKOE PAaBHOBECHE B
pacTBOpax EKTPOIUTOB U
IIEKTPOXUMHSI.

OrpanudeHHas B3aMMHasg PacTBOPUMOCTb KUAKOCTEH.
BnusiHue Ttemmneparypbl Ha B3aUMHYIO PacTBOPHUMOCTb.
3aBUCHMOCTbD JIaBJICHUS HACBILICHHOI'O IIapa OT COCTaBa B
KUJKUX CHUCTEMAaX C OrPAHUYEHHOW pPacTBOPUMOCTBIO.
3aKOH pacHpenecHus] paCTBOPEHHOIO BEIIECTBA MEXKIY
JBYMsI HECMEIINBAOIIUMHUCS PacCTBOPUTEIISIMHU.
Koadduuuent pacnpenenenus. XuMH4YecKoe paBHOBECHE
B pacTBOpax AJIEKTPOJIUTOB U deKTpoxumusi. CuibHbIE U
cimabple  snekTponuThl.  CremeHb M KOHCTaHTa
ANIEKTpONIUTUYECKON aucconranui. CKOpPOCTh JIBUKEHUS
MOHOB. Yucna mepeHoca. YienbHas, SKBUBAJICHTHas U
MOJISIpHAst JIEKTPOIPOBOIHOCTD. 3aBHCUMOCTh
AJIEKTPOIPOBOTHOCTH CIIAOBIX U CUIIBHBIX AJIEKTPOIUTOB OT
KOHLEHTpalluu | TemnepaTyphl. [loJBHKHOCTH HOHOB.
3akoH Konbpaymia.

DNEeKTPOAHBIEC TOTEHIUABI.
VYpaBuenue HepHcra.
I'anpBaHMYECKUM DJIEMEHT U
ero DJ1C. TepmoanHamuka
raJbBaHUYECKOTO BJIEMEHTA.
XnuMuueckas 1
AIEKTPOXUMHYECKAs KOPPO3US
METaJJIOB.

Bo3HUKHOBEHHE TMOTEHIMajda Ha TpaHMIe JBYX (a3s.
CrtpoeHne IBOMHOTO 3JIEKTPUUECKOIO CII0S. DIEKTPOAHbIE
noteHuuansl. YpaBHenue Hepucra. Knaccuduxanus
ANIEKTPOIOB. OJIEKTpoabl | M 2 poJOB, OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE, TA30BbIE U AMAJIbIaMHBIE DJIEKTPO/IBI.
NHauKkaTopHbIE  2JEKTPOABI.  DJEKTPOJbl  CPaBHEHUS.
lNaneBanmyecknii smement u ero J/IC. TepmonmHamuka
raJbBaHUYECKOIO JJIEMEHTA. Xumuueckue 51
KOHIIEHTPAllMOHHBIE raJbBaHUYECKHE JJIEMEHTBI.
[Ipumenenue wu3mepennit JOJAC 1ns  onpeneneHus
U3MEHEHUN TEPMOJMHAMUYECKMX TIPU  DJIEKTPOJHBIX
peakuusax g ompeaeneHus pH  pactBopoB u s
AQHAJTUTUYECKUX [ened. XHMHYECKHE IMPOLECCHl IIPH
anektposinde.  KoHUEHTpannoHHass M XUMHYecKas
nossipusanys. [lorennnan pasznoxenus. [lepenanpspkenue
U ee MPAKTUYeCKas LEHHOCTb. IlacCMBHOCTE U KOppO3us
METAJUIOB. XMMHUYECKAsI U AIEKTPOXUMUYECKAS] KOPPO3Us
METauI0B. MeTobI 3alUTHl METAJUIOB OT KOPPO3HUHU.
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1 2 3

OCHOBHBIC TTOHATHSA (bopMaanoﬁ KUHETHKH. 3aBUCUMOCTD
CKOPOCTHU PCAKIMHU OT KOHLCHTpAIHUU PCArcHTOB. 3akoH
HeﬁCTBYIOHlHX Macc. 3aBHCUMOCTh CKOpPOCTH pCAKIHUH U

Xumuueckasi KHHETHKA. KOHCTAHTBl ~ CKOPOCTHM  pEaKIMU OT TEeMIepaTypshl.
OCHOBHBIE TOHSATHUS VYpaBHenue Appenuyca. MoJEKyISIpHOCTh U MOPSIOK
7 (dhopMaIbHOM KHHETUKH. peakiuu. CriocoObl OnpeaeNIeHus MOPsAKa PeaKInu.
3aBUCHUMOCTH CKOPOCTH CoBpemeHHbIE MIpeICTaBICHUS 0 MEXaHU3Me
peakiu OT KOHLIEHTPAIUU AJIEMEHTAapHOIO0 aKTa XHUMHYECKOM peakuuu. Teopus
peareHToB. aKTUBHBIX  COyJapeHuil. OHeprus  akTHBAlUK U

CTepUYECKUI (PaKTOp B paMKax 3TOW peaklnu.
Teopuss TEpPEXOAHOr0 COCTOAHUSA. AKTUBHPOBAHHBIN
KomIuiekC. [IpuurHbl KATaJTUTUYECKOTO JECUCTBUS.

5.3. JlaGopaTropHble 3aHATHUS (He NPedyCMOmpeHbvl)

5.4. IlpakTHyeckmne (CeMUHAPCKHUE) 3aHATHS

Tabauna S
Ne HanmenoBanue Conepmanme paszena
n/o pasaesa THCHMIIMHBI

3akoH ['ecca u TepMoArHaMUUecKOe 000CHOBaHHUE.

1 Kanopumerpuueckue METO bl U3MEPEHUS TEIIIOBOTO

Xumuaeckas
s dexTa.
TEPMOJUHAMHUKA =

> 3aBUCUMOCTH TEIUIOBBIX 3(P(PEKTOB XUMUUECKUX PEAKIINNA
ot temneparypbl. BeiBog ypaBaenust Kupxrodda.

3 TepMoanHaMHuuecKue CBOMCTBa pacTBOpoB. MneanbHble
pacTBopbl. 3akoH Payis.

PacTBopsl 130TepMbI 1 n306apsl eperonky. PaBHoBecHe map-

4 pEaNIbHBIN JKUIKUN pacTBOP. A3€0TPOIHBIE CMECH. 3AKOHBI
KoHoBasnosga.
VY nenpHas1, 5KBUBAJICHTHAs U MOJISIpHAsI

5 AIIEKTPONPOBOIHOCTD. 3aBUCUMOCTD 3JIEKTPOIIPOBOJHOCTH
CJ1a0BIX U CUJIbHBIX JIEKTPOJIUTOB OT KOHLEHTPALUU U

DNEKTPOXUMHUS TEMIEPATYPBI.

Knaccudukanus smektpo1oB. Dnektpoasl 1 u 2 poaos,

6 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE, TA30BbIE U
amMaJlbraMHbI€ JIEKTPOJIbIL.
OHTponus U HeoOpaTuMble mporecchl. [Ipumenenue

7 BTOPOTO Hauajaa TEPMOJUHAMUKY K N30JIMPOBAHHBIM

Xumuueckas CHCTEMAM.
KHHETHKA .

] Brruncnenmne coctaBa paBHOBECHBIX CMeCel U

MaKCHMaJIbHOTO BBIXOJA MPOITYKTOB PEAKIINH.

6. CamocTosiTesibHAs padoTa CTYAEHTOB 10 AUCIHUIINHE
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6.1.TemnbIl A CAMOCTOATEC/IBHOT0 U3YUCHUSA

13?1 Tembl 17151 CAMOCTOATEIBLHOI0 H3YYCHUS
1 CBsI3b TEINIOEMKOCTH € PA3TUYHBIMUA TEPMOIUHAMUYECKUMHU (YHKIUSIMHU
2 XHUMHUYECKUI NOTEHIMA HJCATbHOIO M peajbHOIO ra3oB. OYyruTUBHOCTh
3 AKTHUBHOCTB M KOO((UIIMEHT aKTUBHOCTHU
4 JuarpaMma KpUCTAUIM3AlMU  JUII CHUCTEM C KOHTPYIHTHO  IUIABSIIIMMUCS
XUMUYECKUMH COCAUHEHUSIMHU
5 JuarpaMma KpUCTAJUIM3AIlMU JUISI CHUCTEM C MHKOHTPYIHTHO IUIABSIIMMUCS
XUMUYECKUMH COCAUHEHUSIMHU
6 JuarpaMma KpUCTAJUIM3AaLMM JUISI CHCTEM C OTPAaHUYEHHOM pacTBOPUMOCTHIO
KOMIIOHEHTOB
7 PaBHoBecust xuaKocTh-napa. 3akonsl KonoBasioBa
8 A3€0TpONHbIE CMECH U METObI UX PA3ACIICHUS
9 Xumuueckue 1enu. KoHeHTpaonHbie 1enu 6e3 nepeHoca u ¢ mepeHoCoM.
Jluddy3HbIil moTeHnma.
10 [ToTeHMOMETpHUYECKOE ONPEICIICHUE CPETHETO KOIPPUITUEHTa aKTHBHOCTH
3JIEKTPOJIUTA.
11 CrniocoOsr OINpE/IENeHNs MOPsIKa PEAKLMH 1 KOHCTAHTbI CKOPOCTH PEAKLIUH JUIs
AJIEMEHTAPHBIX PEAKIUH.
12 OnpeneneHnue SHEPTrum aKTUBAIMH.
13 CrnoxxHbI€ peakluu: CONPSKEHHBIE, MTapaliebHbIE, OCIEA0BATEIbHbIC,
ABTOKATAJIMTUYECKHE.
14 | KBaHTOBO-XMMHUYECKHUH MOJXO] K OI[EHKE PEAKIIMOHHON CTOCOOHOCTH MOJIEKYI.
15 XumMuyecKkass KHHETHKA. TeopHsi aKTUBHBIX CTOJIKHOBEHUH.
16 Xumuueckas KHHETHKA. Teopusi akTHBUPOBAHHOTO KOMIUIEKCA UIJIH TIEPEXOTHOTO
cocrosiHus. [IpaBuio coxpaneHus opOuTanbHOi cummerpun Bynsopna-Xoddmana.
6.2. UTP
1o Kypcy «®dusndeckast Xumus » A cTyaeHToB rp. D011
3anmauva 1.

Beruucnuts TemnoBoit agdext peakiuu npu 298 K :1) npu P = const ;2)npu V = const.
TemoBoit 3¢ pexT 06pa3oBaHus BEUIECTB NPU CTAHIAPTHBIX YCIOBUSAX HAWTHU MO
cnpaBouHuKy.4HCI +O0,=2H>0 +2CI»

3agaua 2.

[TocTpouts quarpamMmy (ha30BOro COCTOSIHUS (IUarpaMmy IUIaBKOCTH cuCTeMbl A — B )
HAOCHOBAHUU JIaHHBIX O TEMIIEpPAType Havaja KPUCTAJUTM3AIUH IBYXKOMIIOHEHTHON CUCTEMBI.
OTBeTUTH Ha CIIENYIOLINE BOIIPOCHL:

1)o603HaunTh TOUKamMu | — kuaKui mias , coaepskamuii a % Bemiectsa A mpu temmeparype T ;
II — mnaB ,conepxammii a % BemiecTBa A,HaXOAIIMICS B paBHOBECUH C KpUCTAJIIaMU
XUMHYECcKoro coenuHenus; [11 — cucremy ,coCTOsIIYyI0 M3 TBEPJIOro BeHlecTBa A B PABHOBECHH C
paciuiaBom,coaepxaum 6 % BemiectBa A ;IV — paBHOBecue a3 0JJMHAKOBOTO COCTaBA ;

V — paBHOBecue Tpex ¢a3 ;

2)onpeaennuTh COCTaBbl XUMUYECKUX COETMHEHNI;

3)onpeaenuTh Ka4eCTBEHHBIE U KOJTUYECTBEHHBIE COCTABbI IBTEKTHUK;

4)BBIYEPTUTH BCE TUIIBI KPUBBIX OXJIAXKAECHUS ,BO3MOKHBIE B JAHHOM CHUCTEME;

yKa3aTh ,KaKMM COCTaBaM Ha HarpaMMme 3TH KPUBBIE COOTBETCTBYIOT;

5)B KakoM (hU3MYECKOM COCTOSIHMM HAaXOJISATCS CUCTEMEI ,cojiepkamue B,r , J{ % BemecTtBa A pu
temnepatype T1 .UTO Npou30MIET C 3TUMU CUCTEMAaMU ,eCIIM UX OXJIAIUTh 10 TeMnepaTypsl T2?
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6)onpenenuTs Yucao (a3 v YMCiIo TEPMOIMHAMUYECKUX CTEeHEeW CBOOO bl CUCTEMBI IIPU
IBTEKTHUYECKOU TeMIieparype u cojaepxanuu A : a)95 moin.%; 0) 5 % mou.

7)npu KaKoi TeMIepaTtype HauHeT OTBep/eBaTh IJIaB ,coaepKamiuii B % BemectBa A ?IIpu xakoi
TEMIIEPATYPE OH OTBEPJICET NOTHOCThI0 ?KaKkoB cOCTaB MEPBbIX BHINABIINX KPUCTAIIIOB ;

8)npu Kakoi TeMIepaType HauHeT IUIaBUThCSCIUIAB,coaepKauii r % Bemecta A ?Ilpu kakoii
TEMIIEPATYpPE OH PacIUIaBUTCA MOJIHOCTHIO ?KakoB cocTaB NEpBbIX Karelb IuiaBa ?

9)kakoii KOMIIOHEHT U B KAKOM KOJIMYECTBE BHIKPUCTAILTU3YETCS ,eClIM 3 KT I1J1aBa ,

cojepxaniero a % Bemectsa A,oxsiaguth oT T 1o T2?

I[aHHBIG O TCMIICpATYypaX Hadadid KPUCTAJUIM3AIUK CUCTCMbI ITPUBCACHLI B Ta6J'II/II_I€.

Cucrema Cocrasn T nagana Cocrasn T nagana
,M011.% Kp.,K ,M011.% Kp.,K

A-KCI 0 769 45 693

10 748 50 703

B- PbClI, 20 713 55 733

25 701 65 811

30 710 75 893

33,5 713 90 1003

40 707 100 1048

T,=753K, T, =703 K, a=30, 6=75,8=35, r=25, n=75.
6.3.Y4eOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOATEIbHOM padoThl CTYACHTOB

MeToauveckue yka3aHusl K BBITOJIHEHUIO J1a00paTOpHBIX paboT. — Mmeromcst
Ha Kagheope u 8 bubuomexe.

Jluteparypa:

1 | I'puropsena JI.C. ®uzndeckas Xumusi [ DIEeKTPOHHBIN pecypc]: yaeOHoe mocodue/
I'puropsesa JI.C., Tpudonora O.H.— DnekTpoH. TekcToBbIe JaHHbIe.— MocCKBa:
MocKOBCKUI TOCYJapCTBEHHBIN CTpOUTENbHBIN yHUBEpcUTET, Al ITu Op Meaua, ObC
ACB, 2014.— 149 c.— Pexxum noctymna: http://www.iprbookshop.ru/26215.html.— 5bC
«IPRbooks»

2 | Pomanenko E.C. ®usnueckas xumust [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue/
Pomanenko E.C., ®pannesa H.H.— DnektpoH. TekcToBble JaHHbIE.— CTaBpOIOJIb:
CraBpomnonbCcKuil rocyJapCTBEHHBIN arpapHblil yHUBepcuTeT, [laparpad, 2012.— 88 c.—
Pexxum noctyna: http://www.iprbookshop.ru/47378.html.— 3BC «IPRbooks»

3 | MakapoB A.T'. TeopeTuueckue 1 MpaKTUYECKHE OCHOBBI (PUZNYECKON XUMUU
[DnexTponHbIi pecypc]: yuebHoe nmocodue/ Makapos A.I'., Carumga M.O., Pazno6pees

J.A.— DnekTpoH. TekcToBbIe JaHHbIe.— OpeHoypr: OpeHOyprckuii rocy1apcTBEHHBIN




yausepcutet, ObC ACB, 2015.— 172 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/52335.html.— 9BC «IPRbooks»

4 | ®usndeckas XuMus [ DICKTPOHHBIN pecypc]: maboparopHsblil mpaktukym/ JI.A. AHnpeeB
[u ap.].— DnekTpoH. TekcToBble NaHHble.— MockBa: U3narensckuit JJlom MUCuC,
2016.— 122 ¢.— Pexwum nocryna: http://www.iprbookshop.ru/56609.html.— 3b5C
«IPRbooks»

5 | Kanytkuna H.E. ®usnueckas xumusi. XuMU4YeCKOe paBHOBECHE [ DIEKTPOHHBIN pecypc]:
METOAMYECKUE YKa3aHUs U1 caMocTosATeNbHOM padoTel/ Kamytkuna H.E.— DnexTpos.
TekcToBbIe NaHHble.— MockBa: U3narensckuii Jlom MUCuC, 2001.— 12 c.— Pexum
nocryna: http://www.iprbookshop.ru/57093.html.— DbC «IPRbooks»

7. OueHO4YHBIE CpeCTBA

7.1. Borpocsl k nepBoii py0e:kHOil aTTecTaluu

1. Xumuueckass TepMoJMHaMuKa. BHyTpeHHss sHeprus, Temnora u padora. [lepBoe Havano
TEPMOJVUHAMUKHU.
2.0OHTtanenus. 3akoH I'ecca 1 TEPMOXMMHUYECKHUE PACUETHI.
3.Kanopumerpudeckue METOAbI U3MEPEHUSI TEIIOBOTO 3P deKTa.
4.TennoTel 00pa30BaHus U CTOPaHUsl COEIUHEHHUH B CTaHAAPTHBIX YCIOBUSIX, UX IPUMEHEHUE AJIs
BBIYUCIICHUS TEIUIOBBIX 3()(HEKTOB XUMHUECKUX PEAKLIUH.
5. TennoemMKoCTbh, 3aBUCUMOCTh €€ OT TEMIIEpPaTypbl. 3aBUCHMOCTb TEIJIOBBIX 3()(PEKTOB XUMUUECKHUX
peakuuii ot Temieparypsl. YpaBHeHue Kupxroda.
6.PaBHOBecHBIE, HEpaBHOBECHBIE MTpoLiecchl. Bropoe Hauano TepMoAMHaMUKKU. DHTPONUS U
TEPMOJMHAMHYECKAsE BEPOSITHOCTh COCTOSIHUSL CUCTEMBI.
7. TepmoarHaMuuecKre noteHuuansl (3Heprus ['mé6ca u sHeprus I'enbmrosnbia).
8. XapakTtepuctuueckue GyHKIMU. MakcuManbHas paboTa U BO3MOXKHOCTh XMMUYECKON peakIuy.
9.Xumunyeckuil noreHuain. [lpumMmenenne TepMoIMHaMUYECKIX TOTEHIIMATIOB B KAUECTBE KPUTEPUEB
HaIpPAaBJICHUS CAMOIIPOU3BOJIBHBIX IIPOLECCOB U PABHOBECHUS B U30TEPMUYECKUX YCIOBUSX.

10. Xumnueckoe paBHOBecuE. 3aKOH JIEHCTBYIOIIMX Macc.

11.YpaBHeHne U30TE€pMBbI, H300apbl U H30XOPbl XMMUYECKON peakIuu.

12.KoHcraHTa paBHOBecHs. HanpaBieHne XMuMUYeCKON peaKuu.

13.BausHue 1aBiaeHus U TEMIEPATypbl HA XUMUYECKOE paBHOBecue. [IpuHIMI cMeleHus: paBHOBECHUS
Jlelllarense-bpayHna.
14 KoHcTaHTa paBHOBECHUS U CITIOCOOBI BEIPAKEHUSI COCTAaBa PEAKIIMOHHON CMECH.
15. I'ereporennoe xumuueckoe paBHoBecue. @a3o0Boe paBHOBECHE U TEPMOJINHAMUYECKOE YUEHHUE O
pacTBoOpax.
16.®azoBoe paBHOBECHE B TeTepOreHHbIX cucTeMax. [IoHsaTHs (a3, KOMIIOHEHT, YUCIIO CTEeHEHH
cBoboabl.. [IpaBuio ¢a3 ['nboca.
17.CBs13b MEXy PaBHOBECHBIM JJaBIIEHUEM, TEMIIEPATypOi, ”3BMEHEHHEM 00beMa U TeIIOTOM
dazoBoro nepexona. Ypasuenue Kiaitnepona-Knaysuyca.
18.O1HOKOMIIOHEHTHBIE T€TEPOTrE€HHbIE CUCTEMBI. J(narpaMma cOCTOSIHUS OJJHOKOMIIOHEHTHOMN
cucTembl. JluarpaMma cOCTOSTHUE BOJIBI.
19. TepmoauHaMu4ecKre CBOMCTBA pacTBOPOB. J[aBIeHNE HACBHIILIEHHOTO M1apa KOMIIOHEHTA HaJ
pactBopoM. U ieanbHbie pacTBOpbl. 3akoH Payis.
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20.PeanbsHble pacTBOpPHI. [10/10)KUTENIBHBIE U OTPULIATENILHBIE OTKJIOHEHHUS OT 3aKoHa Payiis, nx
MPUYHHBIL.

21. Temnepatypa kuneHus pactBopoB. Kpuockomnust

22. Temmepatypa 3aMep3aHusi pACTBOPOB. DOYILTHOCKOIIHS.

23.0cMoTHYEeCcKOE AaBiIeHUE pacTBOPOB. YpaBHeHue Bant-I'odda.

kad. Xumuueckas rexgoaorusa gedbru u razsa UHIT ITTHTY

Buaer Ne 1 (mepBast pyOexHast arrecraius

1. ®dazoBoe paBHOBecHE B T€TEPOreHHBIX cucTeMax. [TorsTHs a3, KOMIIOHEHT, YHCIIO
creneHeHi cBoOobl.. [IpaBuio ¢as ['md6ca.

2. .CBs3b MKy PAaBHOBECHBIM JIaBIICHUEM, TEMIIEPATYPOH, H3MEHEHHEM 00beMa U TEeIIOTON
dazoBoro nepexona. Ypasuenue Kiaiinepona-Knaysunyca.

3. OJIHOKOMIIOHEHTHBIC TE€TEPOTreHHBIC CUCTEMEBI. J[narpaMmma coCTOsTHUS
OJTHOKOMIIOHEHTHO# CUCTEeMBI. JlnarpaMmma COCTOSTHHE BOJIBI.

3aB. kadenpoii

Bomnpocel ko BTOpOii py0e:xHOH aTTecTallun
1. ®a3oBbie paBHOBECHUS B IBYXKOMIIOHEHTHBIX cucTeMax. OU3NKO-XUMUYECKHUI aHAIIN3.

Tepmuueckuit ananu3. Kpusble oxaaxaeHus.

1. JlmarpaMMbl COCTOSIHHSI  JBYXKOMIIOHCHTHBIX CHUCTeM (M30MOP(MHBIX, HEHU3OMOPQHBIX,
00pa3yroMNX XUMUYECKUE COSAMHEHUS MIPH KPUCTALTU3ALINN ).

2. IlpaBmiio pbluara, Ho/1a, COCTaBbl PABHOBECHBIX (a3, Macchl paBHOBECHBIX (as3.

3. OcoOeHHOCTH paBHOBECHI B TPEXKOMIIOHEHTHBIX CHUCTeMax. [ padudeckoe BeIpaXkKeHHE COCTaBa C
MMOMOIIBIO TPEYTOJIBHOM AUarpaMmMbl PACTBOPUMOCTH.

4. 3akoH pacnpeleneHusi PacTBOPEHHOTO BELIECTBA MEXIYy JBYMS HECMEIIMBAIOIIUMUCS
pactBoputensmu. Koadgdunuent pacnpeneneHus. DKCTPAKIUS.

5. XuMHuYecKoe paBHOBECHE B PACTBOpAX JJIEKTPOJUTOB W 3eKTpoxumus. CHUIIbHBIE U clia0bie
91eKTpoJuThl. CTEeNeHh W KOHCTAHTa JJEKTPOJUTUYECKOU aucconuanuu. CKOPOCTh JIBHXKCHHS
noHoB. Yucna nepeHoca.

6. YnenbHas, PKBUBAJICHTHAS U MOJISIPHAs AJIEKTPOIPOBOIHOCTD. 3aBUCUMOCThH JIEKTPOIIPOBOHOCTH
CIIa0BIX ¥ CUIBHBIX DJIEKTPOJIUTOB OT KOHIIEHTPALIUU U TEMIIEPaTyPBhl.

7. TlogBuxHOCTh MOHOB. 3akoH Komnbpaytia.

8. Bo3HuKHOBEHHE MOTEHIMANA Ha rpaHulle ABYX ¢a3. CTpoeHue ABOWHOTO SJIEKTPUUECKOTO CIIOS.

9. DnekTponHble MOTEHIMANBI. Y paBHeHUE HepHera.

10. Knaccudukanus s5ekTpo10B. IHIUKaTOpHBIE SJIEKTPOIBL.

11. DnexTpoapl cpaBHEHMUS.

12. TanbBannyeckuii a3neMeHT u ero J/IC. TepmoarHamMuKa ralbBaHUYECKOTO AJIE€MEHTA.

13. XuMHu4eckne ¥ KOHIEHTPAIMOHHBIE TAJIbBAHUYECKNE AJIEMEHTHI.

14. Xumudeckast KHHeTHKa 1 Katanu3. OCHOBHBIE MOHATHUS (POPMaTHHONW KUHETUKU.

15. 3aBUCHMOCTH CKOPOCTH PEAKIIMM M KOHCTAHTBI CKOPOCTH PEAKIIMU OT TeMIEPATypbl. Y paBHEHHUE
AppeHnnyca.

16. DOneprusa aktuBanuy. [IpUUMHBI KATAIUTUYECKOTO JEHCTBHS.

17. CkopoCTh XMMHUYECKHUX PEAKIIHiA, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (DaKTOPOB.

18. Karanm3. [IprunHbl KaTaTUTHYECKOTO AeHcTBUSA. KaTanuTuyeckass akTUBHOCTb M CEJIEKTUBHOCTb.

19. IlpuuuHbl KaTaTUTHYECKOTO AecTBUs. KatanuTtuyeckas akTUBHOCTh U CEJIEKTUBHOCTD.
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kad. Xumunueckas rexgoaorug Hedtu u raza UHIT ITTHTY

BujerNe 1 ( Bropas pyOekHas arrecTars)

1. Xumunueckue U KOHICHTPALMOHHBIC raJIbBAHUYECKHUE JIEMEHTHI.
2. XuMmudeckas KHHETHKa U KaTanu3. OCHOBHBIE MOHATHS (POPMATBHON KUHETHKH.
3. 3aBHCHUMOCTb CKOPOCTU PEAaKLMM M KOHCTaHTBl CKOPOCTH pE€aKkUUU OT TEMIEpPaTypBl.

VYpaBHueHnue AppeHuyca.
3aB. kadenpoii

7.2. Bonpochkl K 3a4€Ty 0 AMCHUILINHE «DH3NYecKass XUMHA H KOPPO3HUs XHMHYECKOH U
TEeIJIOTEXHHYECKON annmapaTypbl

1. Xumnueckass TepMoauMHaMMKa. BHyTpeHHss sHeprus, TerioTa u padora. [lepsoe Hauano
TEPMOJUHAMUKHU.

2.OHTanenus. 3akoH I'ecca M TEPMOXMMHUYECKHE PACUETHI.

3.Kanopumerpudeckne METOAbI H3MEPEHHS TETIOBOTO 3P deKTa.

4.Tennotel 00pa30BaHus U CTOPAaHUs COEIUHEHHUH B CTaHAAPTHBIX YCIOBUSIX, UX IPUMEHEHUE AJIs
BBIYUCIICHUS TEIUIOBBIX 3()(HEKTOB XUMHUECKUX PEAKLIUH.

5. TennoemMKoCTh, 3aBUCIMOCTD €€ OT TeMIepaTypbl. 3aBUCUMOCTb TETIOBBIX dPPEKTOB XUMUYECKHX
peakuuii ot Temieparypsl. YpaBHenue Kupxroda.

6.PaBHOBecHBIE, HEpaBHOBECHBIE ITpoLiecchl. Bropoe Hauano TepMoAMHaMUKKU. DHTPOIUS U
TEPMOJMHAMHYECKAsE BEPOSITHOCTb COCTOSIHUSL CUCTEMBI.

7. TepmoanaaMudeckne noteHmmansl (3Heprus ['m66ca u sHeprus ['enpmromnsia).

8. XapakTtepuctuueckue GyHKIMU. MakcuManbHas paboTa U BO3MOXHOCTh XMMUUYECKON peakIuy.
9.Xumunyeckuil noreHuain. [lpumMenenne TepMoIMHaMUYECKIX TOTEHIIMATIOB B KAUECTBE KPUTEPUEB
HaIPAaBJICHUS CaMOIIPOU3BOJIBHBIX IIPOLECCOB U PABHOBECHUS B U30TEPMUYECKUX YCIOBUSX.

10. Xumnueckoe paBHOBecUE. 3aKOH JIEHCTBYIOIIMX Macc.

11.YpaBHeHHe U30TE€pMBbI, H300apbl U H30XOPbl XMMUYECKON peakIuu.

12.KoncTanTta paBHOBecus. Hanpapnenue XuMn4eckon peakiuu.

13.BnausiHue 1aBiaeHus U TEMIEPATypbl HA XUMUYECKOE paBHOBecue. [IpuHIMI cMeleHns: paBHOBECHUS
JlelllaTtenve-bpayHa.

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

15. I'ereporenHoe xumudeckoe papHoBecue. ®a3zoBoe paBHOBECUE U TEPMOJUHAMUYECKOE YUECHHE O
pacTBOpax.

16.®a30Boe paBHOBECHE B FETEPOTeHHBIX cucTeMax. [loHsaTus a3, KOMIOHEHT, YUCIIO CTENeHen
cBoOo1b1. [IpaBuno ¢a3 I'nboca.

17.CBs13p MEX]ly paBHOBECHBIM JIaBJIEHUEM, TEMIIEPATYpPOl, U3MEHEHHUEM 00beMa U TEIIOTON
¢azoBoro nepexona. Ypasaenue Knaitnepona-Knaysuyca.

18.O1HOKOMITOHEHTHBIE T€TEPOre€HHBIE CUCTEMBI. [[narpaMma cOCTOSIHUSA OJJHOKOMIIOHEHTHOM
cucTeMsl. /lnarpamma COCTOSHUE BOJIBI.

19. TepmoauHamMuyeckre CBOMCTBA pacTBOPOB. JlaBlieHHE HACKHIIIIEHHOTO MMapa KOMIIOHEHTA HaJ
pactBopoM. MneanbHble pacTBOphl. 3akoH Payus.

20.Peanbubie pacTBopsl. [I0n0KHUTENBHBIE M OTPULIATENBHBIE OTKJIOHEHUS OT 3aKoHa Payis, nx
IIPUYUHBL.

21. Temnepatypa KHUIEHHs paCTBOPOB. DOYIITUOCKOIIHS.

22. Temniepatypa 3amep3anust pactBopoB. Kpuockonus.

23.0cmoTtryeckoe naBieHue pacTBopoB. YpaBHeHue Baut-I'odda. dazoBrie paBHOBECHS B
JByXKOMITIOHEHTHBIX cuctemMax. OU3uko-xuMuueckuil ananums. Tepmuueckuii ananus. Kpusble
OXJIAKICHUSL.
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20. /lmarpaMMbl  COCTOSIHUSL ~ JIByXKOMIIOHEHTHBIX CHUCTEM  (M30MOpP(HBIX, HEU30MOP(QHBIX,
00pa3yIONIMX XUMHUECKUE COCTUHEHNS TTPU KPUCTAITH3ALNHN).

21. IlpaBuio peluara, Ho/la, COCTaBbl pAaBHOBECHBIX (Da3, Macchl paBHOBECHBIX (a3.

22. OcobeHHOCTH paBHOBECHH B TPEXKOMIIOHEHTHBIX cucTemax. ['paduueckoe BbIpakeHHE COCTaBa C
IIOMOILBIO TPEYTOJBbHON AUarpaMMbl pAaCTBOPUMOCTH.

23. 3akOH pachpeesieHHs] PacTBOPEHHOI'O BEIIECTBA MEXKIY JABYMS HECMEIIMBAIOIIMMUCS
pactBoputensiMu. Koapduuuent pacnpenenenus. DKCTpaKus.

24. XuMHu4YecKkoe pPaBHOBECHE B PACTBOPAX SJCKTPOJIUTOB U 3neKTpoxumusa. CuibHble W cialble
1eKTpoIUThl. CTerneHb U KOHCTAaHTa 3JIEKTPOJIIMTHUECKOW aucconuanuu. CKOpOCTb ABHIKEHMS
noHoB. Yucna nepeHoca.

25. VYnenbHasi, 5KBUBaJICHTHAs U MOJISIPHAsS AJIEKTPOIIPOBOIHOCTh. 3aBUCUMOCTh 3JIEKTPOIPOBOJHOCTH
cJ1a0bIX U CUJIBHBIX AJIEKTPOJIIUTOB OT KOHIICHTPALIUU M TEMIIEPATYPHI.

26. IlogBuxxkHOCTH MOHOB. 3aKoH Kosbpayinia.

27. BO3HUMKHOBEHHE NOTEHIMANIa Ha rpaHuIle ByX (a3. CTpoeHHne JBOMHOIO 3JEKTPUUECKOIO CIIOS.

28. DnexkTpoHble NoTeHIHabl. Y paBHeHue HepHera.

29. Knaccudukamus 31eKTpooB. MHINKaTOPHBIE S7EKTPOIBI.

30. DneKTpoabl CpaBHEHUS.

31. I'anpBanuueckuii anement u ero 3/C. TepmoauHamuka rajibBaHUYECKOTO FJIEMEHTA.

32. XuMuyeckue U KOHIEHTPAllMOHHbIE raJIbBAHUYECKUE 3JIEMEHTHI.

33. Xumuueckasi KWHETHKA U KaTainu3. OCHOBHBIE MOHATHS ()OPMATbHON KHHETHUKH.

34. 3aBHCHMOCTb CKOPOCTH PEAKLMU M KOHCTAHTBl CKOPOCTH PEAaKLUUU OT TeMIIepaTyphl. Y paBHEHUE
AppeHnunyca.

35. DHeprus aktuBanMu. [ IpuunHbl KaTAIUTHYECKOTO JeHCTBUS.

36. CkopoCTh XUMHUYECKUX PEAKIIHA, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB.

37. depMeHTHI.

38. Pabora pacuirpeHus uAeaabHbIX T'a30B B pa3IMyYHbIX Ipoleccax

39. CBs3b TEMIOEMKOCTHU C Pa3IMYHBIMU TEPMOANHAMUUECKUMH (PYHKIIUAMU

40. Tenn0eMKOCTb Ta30B U TBEPJBIX TeIl

41. X¥MHUYECKUI OTEHIIA UECAIBHOTO U PEAJIBHOTO ra30B. OYrUTUBHOCTB.

42. AKTHUBHOCTH M KO3()(PHUIIMEHT aKTUBHOCTH.

43. JlnarpaMMa KpUCTAJUIM3AallMM JUIS CHCTEM C KOHITPYIHTHO IUIABALUIMMHUCA XUMHUYECKUMHU
COETUHEHUSIMHU.

44. JlnarpaMMa KpHCTAUIM3AlMM JJII CHCTEM C HWHKOHTPYHTHO IUIABAIIMMUCS XUMHUYECKUMHU
COETUHEHUSIMHU.

45. JnarpamMma KpHUCTaJUIM3ALUHN U1 CUCTEM C OTPAaHUYEHHOM paCTBOPUMOCTBIO KOMIIOHEHTOB.

O6pasey, 6uneTtak 3auety no gucuunanHe

I'PO3HEHCKUI I'OCYJIAPCTBEHHBIN HE®TSHOU TEXHUYECKUI YHUBEPCUTET
KA®EJIPA "XTHI™"

JucuuImmHa dusnyeckas XUMHUS U KOPPO3US XMMHYECKOH U
TeHJIOTeXHH‘IeCKOﬁ annaparvypbl

Cemectp -4
['pynma TIC, 011

bujer Ne 1(k 3aueTy 1Mo TUCHHUTUIAHE)

1. Pabora pacmmpeHus uaeaabHbIX Ia30B B Pa3IMUHBIX MpoIeccax

2. Oco0OeHHOCTH PaBHOBECUH B TPEXKOMIIOHEHTHBIX cHcTeMax. [ padudeckoe BrIpaxeHne
COCTaBa C MOMOLIBIO TPEYTOJIBHOM IUarpaMMbl paCTBOPUMOCTH
12



3. CBs3b MEXKIY PABHOBECHBIM JIaBIICHHEM, TEMIIEPATYPOH, H3MEHEHHEM 00beMa U TETJIOTON
¢dazoBoro nepexona. Ypasuenue Kiaitnepona-Knaysuyca.

4. TepmomuHamMHU4YecKHe MOTCHIMABI (3HEeprus [ mO0ca v sHeprus I'enbMrobia).

3aB. kadenpoit
«XuMHUYECKast TEXHOJIOTHs HePTH U Ta3ay

13



7.4. Onucanue mokasarenei u KpUTCPHUCB OLICHUBAHUA KOMHGTGHHI/Iﬁ Ha PAa3JIMYHBIX 3TallaX HX (1)OpMI/Ip0BaHI/IH, OIMMCaHHuC

IIKaJ1bl OICHHUBAHMA.

Tadauna 7
ILiaHupyembie pe3yabTaThl 0CBOEHHS KpuTtepuu oneHnBaHus1 pe3yJibTaATOB 00yYeHHsI HaunmeHoBaHue
KOMIIETeHIINH
61-80 6a10B 81-100 6ams0B OLCHOYHOI'0
MeHee 41 6a/L10B 41-60 6an10B
(Hey/10BJ1I€TBOPUTEJILHO) | (YIOBJIETBOPUTEIbLHO) (xopomo) (OTJINYHO) CpeacTsa

OIIK-2 Crioco0eH MPUMEHATh COOTBETCTBYIONIHNH (PH3UKO-MaTeMAaTUIECKH aIlapaT, METO/IbI aHAIHM3a U MOJISITHPOBAHHS, TEOPETUIECKOTO U IKCTIEPUMEHTAIHHOTO

HCCIIEI0BAHMUS P PELLICHUU NMPO(ECCHOHATIBHBIX 3a/a.

3HATh:

— DJJICKTPOHHOE CTPOCHHME aTOMOB H
MOJIEKYJI, OCHOBBI TEOPHUM XMMHYECKOU
CBA3M B COCIUHEHUSAX pAa3HbIX THIIOB,
OCHOBHBIE 3aKOHOMEPHOCTU IPOTEKAHUS
XUMHYECKHUX IIPOLIECCOB u
XapaKTePUCTUKU PaBHOBECHOTO
COCTOSIHUS, METOIBI OIMCAHHUS
XUMHUYECKUX paBHOBECHH B pacTBOpax
AJIEKTPOJINTOB;

— TEOpPETHUYECKHE OCHOBBI M MPUHIMUIIBI
XUMHUYECKUX M (PU3MKO-XUMHUYECKUX
METO/I0B aHAJIN34;

- Hayaja TEPMOJMHAMUKH M OCHOBHBIE
YpaBHEHUSI XUMUYECKOU TEPMOTUHAMUKU;
METO/Ibl TEPMOJINHAMUYECKOTO ONUCAHUS
XUMHUYECKUX U (a30BBIX PaBHOBECHH B
MHOT'OKOMIIOHEHTHBIX CUCTEMAX;
TEPMOJIUHAMUKY pacTBOpOB

@parMeHTapHbIEC 3HAHUS

Hemnonurle 3Hanus

CdopmupoBanHEIe,
HO COzIepIKaIine
OTICJIbHBIC
MpOOeITHl 3HAHUS

CdopmupoBaHHEIE
cUCcTEeMaTH4ecKue

3HaHHUA

Bompocsl k
pyOeXHBIM
aTTecTalusIM,
YCTHBIN ompoc,
PI'P temnl
MPaKTUIECKUX
pabor.

14




3JIEKTPOJIUTOB U DIEKTPOXUMHUYECKHX
CUCTEM;
- ypaBHEHUs (HOpMaTbHOW KUHETUKUA U

KHHCTHKU CJIOKHBIX, O CIIHBIX,
reTCPOrcHHbIX n (1)OTOXI/IMI/I'-I€CKI/IX
peaKHHﬁ; OCHOBHBIC TCOpUHU
TOMOI'CHHOTIO, TeTCPOTrCHHOrO n

(bepMEeHTaTUBHOTO KaTaJIn3a.

yMeTb:
— BBIMOJHATH OCHOBHBIE XHMHUYECKHE
oreparuu, OIIpeEIATh

TEPMOJMHAMHUYECKUE  XapaKTEePUCTHKHU
XUMHAYECKHX PpEaKIuid M pPABHOBECHBIC
KOHIICHTPALIUH BEILECTB;

- HCIIOJIb30BaTh OCHOBHBIE XHMHUYECKHE
3aKOHBI, TEPMOJIUHAMUYECKHE
CIpaBOYHBIC JAHHBIE W KOJHMYECTBEHHBIC
COOTHOILIEHUsS] HEOPraHMYecKOoW XUMHHU
JUTst po(heCcCUOHATBHBIX 3a/1a4;

- IPOTHO3UPOBATh BIMSHUE Pa3TUYHBIX
(akTOpOB Ha paBHOBECHE B XMMHUYECKUX
peaKkMsIX; OMpeAessATh HalpaBIEHHOCTh
mporecca B 33aJaHHBIX  HAYaJbHBIX
YCIIOBHSIX;  yCTQHABJIMBATh  T'PAHUIIBI
obnacreit YCTOMYHUBOCTH da3 B
OJTHOKOMTIOHEHTHBIX 17§ OMHApHBIX
cucTeMax;

- ONPEJEISATh COCTaBBI COCYIIECTBYOIINX
a3 B  OMHApHBIX  TeTEPOreHHBIX
CHCTEMaX; COCTAaBISITh KHHETUYECKHE
ypaBHeHUs B JaupdepeHIualIbHOl U
MHTETPATHHON QopMax Juiss KHHETHUECKH

YacTuuHbIE YMEHUS

Henonnsle ymenust

VMeHus mMoJHeIe,
JTOTTY CKarOTCS
HeOobIINe
OIINOKHU

CdopmupoBaHHEIE

YmMmenunsa

15




IIPOCTBIX PpEaKUUd U MPOrHO3UPOBATH
BIUSHUE TEMIIEpaTypbl Ha CKOPOCTh
poruecca.

BJIA/IETh:

- METOJaMH TPOBEICHUS XUMHUYECKOTO
aHaJIM3a U METPOJOTMUYECKON OLIEHKH €ro
pe3yIbTaTOB;

- HaBBIKAMU BBIYHCIICHUS TEIUIOBBIX
3 (PEKTOB XUMHUUYECKHX pEaKIHUil IIpH
3aJJaHHOW TeMmIepaType B  YCIOBHSX
MOCTOSIHCTBA JIABJICHUSI WU 00beMa,
KOHCTaHT  PaBHOBECHS]  XUMHYCCKHX
peakimii Tpu 3aJaHHOW TEeMIIepaType;
JABJICHUS ~ HACBHIIIEHHOTO Tlapa  Haj
WH/IMBUYaIbHBIM BEIECTBOM, COCTaBa

COCYIIECTBYIOIINX da3 B
JIBYXKOMITOHEHTHBIX CUCTEeMaXx;
METOJaMH  OMpeIeNICHUs KOHCTaHT
CKOPOCTU PEAKLMIl Pa3IUUHBbIX MOPSIKOB
1o pe3yabTaram KAHETUYECKOr O
AKCIEPUMEHTA.

YacTtuuHoe BiIageHUE
HaBBIKAMU

Hecucrematnueckoe
MIPUMEHEHNE HaBBIKOB

B
CHUCTEMaTHYECKOM
MpPUMEHEHUT
HaBBIKOB
JIOITy CKAIOTCsI
IPOOEITBI

3HaHUHU

Ycnentnoe u
CHUCTEMATHUYECKOE
MPUMEHEHUE HABBIKOB
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8. OcoGeHHOCTH peasM3auny JUCHUILIMHBI VIS HHBAJUI0B U JIMI C

OIrpaHNY€HHbIMHA BO3MOKHOCTIMHU 310POBbS

g ocyIiecTBiIeHNUs MPOLEAYp TEKYLEro KOHTPOIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTalluu
oOyyaromuxcsi co3iaHbl (DOHIBI OLEHOYHBIX CPEACTB, aJaNTHPOBAaHHBIE IS WHBAJIUAOB W JIHI C
OTPaHWYEHHBIMU BO3MOKHOCTSIMH 3/I0OPOBBS U ITO3BOJISIONINE OIIEHUTH AOCTIKEHHUE MU 3alUTAaHUPOBAHHBIX
B OCHOBHOW 0O0pa3oBaTENbHOW TpOTpamMMe pPe3yJIbTaTOB OOY4YeHHS M ypOBEHb C(HOPMHUPOBAHHOCTH BCEX
KOMIIETeHIINH, 3asBICHHBIX B 00pa3oBaTenbHON mporpamMmme. Gopma mpoBeaeHs TEKyIIeH aTTeCTaluy s
CTYJIEHTOB-UHBAIINOB yCTAHABIMBAETCS C yYE€TOM WHAWBHIYaTbHBIX TMCUXO(MU3NIECKUX OCOOCHHOCTEU
(yctHO, TIMCPMEHHO Ha Oymare, MHUCBMEHHO Ha KOMITbIOTEpe, B (opMe TecTUpoBaHUS W T.1.). llpm
TECTUPOBAHHUH JIsI CIIA0OBUIAIINAX CTYIEHTOB UCTIOIB3YIOTCS (DOHIIBI OIIEHOYHBIX CPEACTB C YKPYITHEHHBIM
mpupTom. Ha »sK3amMeH mnpuriamaercs COMPOBOXKAAIONINM, KOTOPBI O0ecrednBaeT TEXHUYIECKOE
COTIPOBOX/ICHNE CTyACHTY. [Ipr HEOOXOMUMOCTH CTYACHTY-HMHBAJIUAY MPEAOCTABIAETCS AOMOTHUTEIHLHOES
BpeMsl JJIsI IOATOTOBKH OTBETA Ha 3Kk3aMeHe (1 3adere). OOyJaronuecs ¢ OrpaHMIeHHBIMI BO3MOKHOCTAMHU
310pOBbA U 06yqa}01unec;l WHBaJIN b O6CCH€‘II/IBaIOTC$I MEYaTHBIMU W 3JICKTPOHHBIMU O6pa3OBaTCJ'II>HI)IMI/I
pecypcamu (TIpOTpaMMbl, ydeOHBIE IMOCOOMS JUIsl CaMOCTOSTENBHOW pPaboThl W T.O.) B (opMmax,

AAalITUPOBAHHBIX K OIPaHUYCHUAM HUX 300POBbS U BOCIIPUATHA I/IH(i)OpMaHI/II/I:

9] JUTSl THBAJIUIOB U JIUI] C OTPAaHUYEHHBIMY BO3MOKHOCTSIMH 3[I0OPOBBSI 110 3PEHUIO:

- AJA cJIelbIX: 3a7aHus Ui BBIIOJIHEHUS HA CEMHMHApaxX M MPAKTUYECKUX 3aHATUAX O()OPMIIIOTCS
penbedHO-ToueuHbIM mpudTOoM bpaiing unu B BHAE 3JIEKTPOHHOTO AOKYMEHTA, OCTYIHOI'O C MOMOLIBIO
KOMITBIOTEPA CO CHEIHMAIN3UPOBAHHBIM MPOTPAMMHBIM OOECIIeYeHHEeM ISl CIIENbIX, JIM0O0 3a4MTHIBAIOTCS
ACCHCTEHTOM; TIMCbMEHHBIC 3aJIJaHHs BBHITIONHAIOTCS Ha Oymare peibedHO-ToYeuHbIM mpudToM bpaiinsg umm
Ha KOMIIBIOTEpE CO CIEHUATU3UPOBAHHBIM MPOTPaMMHBIM  OOecliedeHHeM Ui CJeNbIX  JH0o
HAQ/IMKTOBBIBAIOTCS  ACCHUCTEHTY; OOydaroluMcsi Ui BBIMOJHEHHS 3aJaHusl TMPH  HEO0OXOJAUMOCTH
MPEZIOCTABIISICTCS. KOMIUIEKT MUCHbMEHHBIX MPUHAUICKHOCTEH W OyMmara Juis MHchMa pelbe(HO-TOUeUHBIM

mpudTom bpaiins, KoOMIBIOTEDP CO CIEUATU3UPOBAHHBIM MPOTPAMMHBIM 00€CTIEYeHUEM IS CIIETIBIX;

- U1 c1a00BUASIINX: oOecIieunBaeTCS NHANBUIYATLHOE paBHOMEpHOE ocBerieHune He menee 300
JIFOKC, O6yanOH_II/IMC$I IJId BBIIIOJIHCHUA 3aJlaHUA IIPpH HeOGXOIII/IMOCTI/I pEAOCTaBIACTCA YBCIMYUBAIOIICE
YCTPOﬁCTBO; BO3MOJKHO TaK)X€ MCIIOJIL30BAHUE COOCTBEHHBIX YBCINYHBAIOIINUX YCTPOﬁCTB; 3aJaHusd 1A

BBITIOJTHEHHUS 33/IaHUI 0POPMIISIFOTCS YBEITMICHHBIM MPUPTOM;

2) JUIA UHBAJIMJO0B U JIML C OrpaHUYC€HHBIMU BO3MOKHOCTSAMU 3/10POBbA MO CIIYyXY:
- AJId TJIYXHX U C.]IaﬁOCJIBIlHaIJJHX: 00ecIeuynBaeTCsl HaJIMUKe SBYKO}’CI/IJ'II/IBaIOI]_[Cﬁ afrapaTrypsl
KOJUICKTUBHOT'O IIOJIb30BaHUA, IIPHU HeO6X0)II/IMOCTI/I 06y'-IaIOIlII/IMC$I MMPEAOCTABIIACTCA 3BYKOYCHUJIMBArOIasa

arnmapaTypa UHIUBHIYaTbHOTO MOIH30BAHUS; MTPEAOCTABIISIOTCS YCIYTH CYPAONICPEBOTINKA;

- A CJACNONIYXUuX  JJOIYCKacTCsa MMPUCYTCTBUC aCCHUCTCHTA, OKa3bIBAOIICIO yciayru

Tn(l)nocyp}lonepeBoz[qHKa (HOMI/IMO TpC6OBaHI/If/'I, BBITIOJIHACMBIX COOTBECTCTBCHHO AJIA CJICTIBIX U FJ'IyXI/IX);



3) JUTSL JTHIT C TSDKEIBIMUA HAPYIMICHUSIMEA PEUH, TIYXUX, CIa00CIbIIIANINX JSKIUH U CEMUHAPHI,
MPOBOJIMMEIC B YCTHO# hopMe, MPOBOSTCS B MUCBMEHHOU (opme;

4) JUTSI THBAITUJIOB U JIUT] C OTPaHHYCHHBIMUA BO3MOXHOCTSMHU 37I0POBbS, UMEIOIIMX HAPYIIIEHH ST
OMOPHO-IBUTATEJLHOI0 annapara:

- TSI JTAT] ¢ HAPYIICHUSIMHU OTTOPHO-JIBUTATEIILHOTO alliaparta, HapYIICHUSIMHU JIBUTATEIBHBIX (YHKITUH
BEPXHHUX KOHEYHOCTEW HMJIM OTCYTCTBHEM BEPXHHMX KOHEUHOCTEW: MUCHMEHHBIC 33J]aHHs BBITIONHSIOTCS HA
KOMITBIOTEPE CO CIICIHATM3UPOBAHHBIM NMPOTPAMMHBIM 00ECIICUEHUEM WIIM HAJIMKTOBBIBAIOTCSI ACCHUCTEHTY,
BEITIOJTHCHHE 3aJlaHUi (TECTOB, KOHTPOJIBHBIX PadoT), MPOBOIUMEIC B IMHUCBMEHHOU (hopMe, TIPOBOAATCS B

YCTHOH (popMe ImyTeM ompoca, 6ecepl ¢ 00yJIaromuMcs.

8. YueOHo-MeTOMUYecKOe M HHPOPMAIIMOHHOE O0ecTevYeHne U CIUTIIUHBI

9.1 JIutepatypa

1 I'puropnera JI.C. @usndeckas XuMus [ DIEKTPOHHBINA pecypc]: yueOHoe mocoome/
I'puropsesa JI.C., Tpudonosa O.H.— DnekTpoH. TekcToBBIe JaHHbIe.— MOCKBa:
MocKkOBCKUI TOCyAapCTBEHHBIN CTPOUTENbHBINA YHUBEpCUTET, Ail [1u Op Menua, 9bC
ACB, 2014.— 149 ¢.— Pexum nocryna: http://www.iprbookshop.ru/26215.html.— 9bC
«IPRbooks»

2 Pomanenko E.C. ®usndeckas xumusi [ DNeKTpOHHBIN pecypc]: yuebHoe mocobue/
Pomanenko E.C., @pannesa H.H.— DnektpoH. TekcToBbIe faHHbIE.— CTaBpOIOJIb:
CraBponoibCKHii TOCYJapCTBEHHBIH arpapHblil yHuBepcutet, [laparpad, 2012.— 88 c.—
Pexxum noctyma: http://www.iprbookshop.ru/47378. html.— 3BC «IPRbooks»

3 Makapo A.I'. TeopeTnueckue 1 MpakTUYECKHUE OCHOBBI (PU3NYECKON XUMHH
[DnexTponHbI# pecypc]: yuebHoe nmocodue/ Makapos A.T'., Caruga M.O., Pazno6peen
JI.A.— DnexTpoH. TeKCToBbIE NaHHble.— OpeHOypr: OpeHOyprckuil rocy1apcTBEHHBII
ynusepcuret, ObC ACB, 2015.— 172 c.— Pexwum ngocryna:
http://www.iprbookshop.ru/52335.html.— 3BC «IPRbooks»

4 dusnueckas XuMus [ INEKTPOHHBIN pecypc]: mabopartopHsbiil mpakTukym/ JI.A. AHnpees
[u ap.].— DnekTpoH. TekcToBble NaHHble.— MockBa: U3narensckuit JJom MUCuC,
2016.— 122 ¢.— Pexwum noctyna: http://www.iprbookshop.ru/56609.html.— 3bC
«IPRbooks»

5 Kanyrkuna H.E. ®usnyeckas xumusa. XuMHUUECKOE paBHOBeCHE [ DNEKTPOHHBIN pecypc]:
METOJIMYECKUE YKa3aHUs ISl caMocToATebHOoU padboTsl/ KamyTkuna H.E.— DnekTpoH.
TeKcToBbIe aHHble.— MockBa: M3natensckuii [Jom MUCuC, 2001.— 12 c.— Pexum
nocryma: http://www.iprbookshop.ru/57093 .html.— SBC «IPRbooks»




B) nporpaMmMHoO¢€ U KOMMYHUKAIIUOHHO€ o0ecneuyeHue JAUCHUIIIIHHBI

1. DIeKTPOHHBIN KOHCIIEKT JICKIUI
2. Habopsl npe3eHTaIHii 7151 TCKIMOHHBIX 3aHSITHH.

9.2 MeToanyecKue YKa3aHUs MO0 OCBOCHHIO TucHUILTHHBI (Ipuioxenue 1)

10.MaTepHaJILHO-TeXHl/I‘IeCKOG o0ecreuyeHue ANCHUIIINHBI

B yueOHOM mporiecce it OCBOCHUS AUCIUTUINHBI UCTIONIB3YIOTCS CISIYIOIINE TEXHHUECKUE
CpeicTBa:

-XUMUYECKas JIa0opaToOpus, XHMUICCKUE PEaKTUBHI;

-KOMIThIOTEPHOE M MYJIbTUMEINIHOE 000pyI0BaHUE (HA JICKIUSAX JUISI CAMOKOHTPOJIS
3HAHWI CTYJICHTOB, JUIsI 00CCIICYCHHS CTYICHTOB METOUYCCKIMH PEKOMEH/IAIUSIMHA B
AJIEKTPOHHOM (hopMe.;

-puOOpPHI U 000pyAOBaHUE Y4eOHOTO Ha3HAUYCHHUS (TIPU BBIMOJHEHUH J1a00paTOPHBIX
pabor).

11. lonoiHeHMs1 ¥ U3MEHeHUsI B paboyeii mporpaMMe Ha yueOHbIN 1o

I[OHOJ'IHGHI/IH n U3MCHCHHUA B pa60qI/Ie MporpaMmMbl BHOCATCS CKCTOAHO IICPCA Ha4YaJlOM HOBOI'O
yqe6Hor0 roga 1mo (bopMe. HM3MeHeHus DOJKHBI O(i)OpMHHTBCH JOKYMCHTAJIbBHO U BHOCATCSA BO BCC
YUYTCHHBIC 3K3CMILIAPHI.



ITpunoxenne 1

MeToauuecKkue YKa3aHus 1o OCBOCHUIO JUCHHUIIJIMHBI
«Dusznueckas XuMHUA U KOppo3us XHMHYECKOU M TEIIIOTEXHUUECKOMN arapaTrypbm

1. MeToanuyeckue yKka3aHus JJsi 00y4alONIUXCH MO MJIAHUPOBAHWIO U OPraHU3AIUU
BpeMeHHU, He00X0AUMOTO0 /IJIS OCBOEHUS! AU CUUILIMHBI.

N3yyenne pekoMeHyeTcs HauaTh C 03HAKOMJICHHS ¢ paboyeil mporpaMmmoil JUCIUILTUHBL,
ee CTPYKTypoH M CoOJep>KaHUEM pas3lelioB (Moaysieil), (QOHIOM OLIEHOYHBIX CpPEICTB,
03HAKOMUTHCS ¢ yUeOHO-METOIMYECKUM M HHPOPMAIIHOHHBIM 00eCTIeYeHUEM JIUCIUTUTHHBI.

HI/ICHI/IHHI/IHa «Pu3uueckass XUMHS U KOppo3us XHUMHYECKON M TEIJIOTEXHUUECKOM
afrmaparypbnD> COCTOUT U3 7 CBSI3aHHBIX MCXKIAY co0o010 TEM, O6€CH€‘II/IB8.IOH_II/IX
MMOCJICAOBATCIIbPHOC U3YUCHUC MaTCpHraJia.

O6yquI/Ie no aucuumninae «duzndeckas XUMUSI U KOppo3us XHMHYECKOH U
TEIUIOTEXHUYECKOM anmapaTrypbn OCYHICCTBIISICTCA B CJICAYIOLIUX (I)OpMaXZ

1. AyautopHsie 3aHATHS (JIEKIIUU, IPAKTUYCCKHE/CEMUHAPCKHE 3aHSITHS).

2. CamocrosTenpHas paboTa CTyJaeHTa (MOATOTOBKA K JIEKLMSAM, [PaKTUYECKUM/
IOPAaKTUYECKUM 3aHATHAM, Tecrtam/pedeparam/moknanam/scce, ¥ MHBIM (hopMaM THCbMEHHBIX
paloT, BBINIOJIHEHUE aHATIN3a KEHCOB, MHAMBH Iy abHAsl KOHCYJIbTALUS C IIPENOIaBaTeNeM).

3. WuaTepakTuBHBIE (QOPMBI TPOBENCHHUS 3aHATUH (KOJJIOKBHYM, JIEKIUS-TUCKYCCHS,
IpYyMNIIOBOE pelIeHue Keiica u 1p.hopMsl).

VY4eOHbIIl MaTepuan CTPYKTYpHPOBaH W M3yYCHHE AMCUUIUIMHBI TPOU3BOAUTCS B

TeMaTU4YecKoi MocienoBaTelbHOCTH. KaxaoMy HOpakTHUecKOMy/ CEMHHApCKOMY 3aHATUIO U
CaMOCTOSITEIbHOMY U3yUEHHIO MaTepHaja NpeAecTBYeT JEKIUs o JaHHOH Teme. O0ydaronuecs
CaMOCTOSITENIHO NPOBOJAT NMPEABAPUTEIBHYIO ITOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE U
TBOPYECKOE y4acTHe B 00CYKJIEHUH TEOPETUUYECKUX BOIPOCOB, pa30ope MpoOIeMHBIX CUTYalUi 1

MOMCKOB MyTeW MX pemieHus. MHorue npoOseMbl, U3y4aeMble B Kypce, HOCAT JHUCKYCCUOHHBIN
XapakTep, 4TO IPEANojaaraeT MHTEPAKTUBHBIM XapakTep NPOBEICHMs 3aHATHM HA KOHKPETHBIX
puMepax.

Ornrcanne mMocyieI0BaTeIbHOCTH IEHCTBUM 00y4Yaromerocs:

IIpyn u3ydyeHuun Kypca cCleyeT BHUMATEIbHO CIYIIAaTh M KOHCIIEKTUPOBATh MaTepHUall,
M3JIaraéMblil Ha ayJUTOPHBIX 3aHATUAX. I €ro IMOHMMaHMS U Ka4eCTBEHHOI'O YCBOEHUS
PEKOMEHTyEeTCS CIIeIyIOast TOCIEeN0BATEIbHOCTD JCHCTBUN:

1. [locne oxoH4YaHMs Y4eOHBIX 3aHATHH AN 3aKpeIUIEHUS MaTepuayia MPOCMOTPETh U
00IyMaTh TEKCT JEKLUH, IPOCTYIIaHHOW CETOAHsI, pa300paTh paccMOTpeHHbIe mpuMepsl (10 — 15
MUHYT).

2. [Ipu MoAroTOBKE K JIEKIIMU CIEIYIOIIETO THS MOBTOPUTH TEKCT MpPEIbIayIIen JIeKIIH,
moayMaTh O TOM, Kakast MOeT ObITh cienyromias TeMa (10 - 15 munyT).

3. B Teuenue Henenu BbIOpaTh BpeMsl A pabOThI ¢ JTUTEpaTypoil B Oubnmoreke (mo 1
qacy).



4. Ilpy moAroToBKe K MPaKTUYECKOMY/ CEMUHApCKOMY 3aHSATHIO MOBTOPUTh OCHOBHBIE
MIOHATHUSA 110 TEME, U3YUYUTh NPUMEpHL. Penas KOHKPETHYIO CUTYaLUIO, - IIPEIABAPUTEIILHO MTOHSATS,
KaKOW TEOPETHUUECKUN MaTepuall Hy>)KHO UCII0JIb30BaTh. HaMeTuTh 1iiaH peieHus, nonpodoBarh Ha
€ro OCHOBE pemuTh 1 - 2 nmpakTHyeckue cutyanuu (J1ad.padoThr).

2. MeToanuyeckne yKazaHus 0 padore 00y4aomuxcsi BO BpeMsi NPOBeAeHus JeKIUil.

Jlekuuu far0T  OOydaroOUIMMCA CHUCTEMATU3UPOBAaHHBbIE 3HAHUSA 10 JAMCLUIUIMHE,
KOHIIEHTPUPYIOT MX BHUMAaHUE Ha HauboJjiee CIOXKHBIX M BaXKHBIX Bolpocax. Jlekuuu oObIYHO
M3JIaraloTcs B TPAAULIMOHHOM WM B IPOOJIIEMHOM cTuiIe. [l CTy1IeHTOB B OOJIBIIIMHCTBE CITy4aeB
B 1npobiremHoM crtuie. [IpoGieMHBIH CTUIb TO3BOJIIET CTUMYJIHPOBATh  AKTUBHYIO
MO3HABATENIBHYIO JEATEIBHOCTh OOYYAIOUIMXCS M MX HHTEpPeC K AUCHUILIUHE, (HOpMHUPOBATH
TBOPYECKOE MBIIUICHUE, TPHOEraTh K MPOTUBOIIOCTABICHUSM U CPAaBHEHHUSM, JIEJIaTh 0000IEHMS,
aKTUBU3UPOBATh BHUMaHUE 00yUarOIIKUXCsl IIyTEM OCTaHOBKH MPOOJIEMHBIX BOIIPOCOB, OOLIPSThH
JUCKYCCHIO.

Bo BpEMA JICKIHMOHHBIX 3aHATHH PEKOMEHAYCTCA BECTH KOHCIICKTHUPOBAHUC y‘~IG6HOFO
Marcpuraia, o6pa1uaTb BHHMAaHHEC HaA (I)OpMYJ'II/IpOBKI/I H KaTCropuu, paCKpbiBatOmue CyTb TOI0 UJIN
HWHOTO SABJICHUS, HJIX ITPOLECCOB, BBIBOAbI U IIPAKTUYICCKUEC PCKOMCHIAIIUH.

Koncnekr nekunu mydiie moapasaensTh Ha IyHKTHI, COOII01ast KPaCHYIO CTPOKY. DTOMY B
OonplIOW cTemeHH OyAyT CIOcOOCTBOBATH BOMPOCHl IUIaHA JIGKLUM, HPEAJIOKEHHbIE
npenojaBatensM. Cremgyer oOpaiiaTh BHUMAaHUWE Ha AaKIEHThI, BBIBOJBI, KOTOpBIE JejaeT
[pernoiaBaTellb, 0TMe4asi Hanbosee BaKHbIE MOMEHTHI B JIEKIIHOHHOM MaTepuaie 3aMeyaHUsIMU

«BAXKHO», «XOpOIIO 3allOMHHUTbH» U T.II. MoxXHO nenaTh 3TO U C IOMOIIBIO Pa3HOLBETHBIX
MapKepoOB WJIH PYUCK, HTOAUCPKHUBAA TCPMUHBI 1 OIPCACIICHU .

[lenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpalleHHi, aOOpeBuatyp u
cuMBOJIOB. OJHaKo MpH JanpHeimeidl paboTe ¢ KOHCHEKTOM CHMBOJBI JIydllle 3aMEHHUTh
OOBIYHBIMH CJIOBaMU JUIsl OBICTPOTO 3PUTEILHOTO BOCIIPHUSTHS TEKCTA.

PaboTast Hajg KOHCHEKTOM JIEKIMH, HEOOXOJMMO MCIIOJIb30BaTh HE TOJBKO OCHOBHYIO
JUTEpPaTypy, HO U Ty JIATEPATypPy, KOTOPYIO IOIOJHUTEIBHO PEKOMEHAOBAJ IPENOIABaTENb.
VImMeHHO Takasi cepbe3Hasi, KpONoTiINBas paboTa ¢ JEKIMOHHBIM MaTepHUaIoM MO3BOJIUT IIyOOKO
OBJIAZIETh TEOPETUYECKUM MAaTEPUATIOM.

Tematuka JeKIUM JaeTcs B pa60qe171 nporpamMmme JUCHUIIIINHBI.

3. Meroanueckue YKa3aHus o0yyaromumcest no MOATOTOBKE K
NPaKTHYeCKUM/CEeMHUHAPCKHUM 3aHATHSIM.

Ha HDaKTI/I‘—IeCKI/IX/ CCMUHAPCKUX 3aHATHUAX TIPUBCTCTBYCTCA AKTHBHOC Y4YaCTHEC B
O6Cy)K)IeHI/II/I KOHKPETHBIX CI/ITyaI_II/II\/II, CIIOCOOHOCTH Ha OCHOBE ITOJIYUCHHBIX 3HAHHI HaxXoauThb
HanOoJee B(I)(I)CKTI/IBHBIG pemiCHusd TIOCTABJIICHHBIX npo6neM, YMETb HaAXOAUTH MOJE3HBIN
,Z[OHOJIHI/ITCJILHBII‘/JIMaTCpI/IaJ] 10 TEMAaTUKC CCMUHAPCKUX 3aHATHH.

CryieHTy peKOMEHIyeTCsl CIeAyIoas CXeMa IMOArOTOBKY K CEMUHAPCKOMY 3aHATHIO:

1. O3HaKOMJIEHHE C TUIAHOM IPAKTUYECKOTO/CEMHHAPCKOTO 3aHATHS, KOTOPBIM OTpakaeT
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coziepKaHNEIPEITIOKEHHON TEMBI;
2. IlpopaboTaTh KOHCIEKT JIEKIIHIA;
3. [IpounTaTh OCHOBHYIO H IOTIOJIHUTEIBHYIO JINTEPATYPY.
B mporecce moAroToBKM K MPAaKTHYECKUM 3aHATHAM, HEOOXOIMMO OOpaTHTh 0coboe

BHHMaHHE Ha CaMOCTOSITEIbHOE M3y4YeHHE PEKOMEHIOBAaHHOHM nuTepaTypsl. [Ipu Bceil momHoTe
KOHCIIEKTUPOBAHUSA JICKIIMM B HEW HEBO3MOXKHO H3JIOKHTH BECh MaTepuaj H3-3a JIMMUTA
ayIuTOpHBIX 4acoB. [loaTomy camocrositenbHas paboTa ¢ yueOHUKaMU, y4eOHBIMU TTOCOOUSIMH,
HAy4YyHOHM, CIPABOYHON JUTEpaTypou, MaTepuajaMu MEpPUOAUYECKUX Hu3AaHui u HHTepHeTa
sBIsseTCs Hanmbosnee 3(p(HEKTUBHBIM METOJOM IMOJNyYCHHUs JOMOJHUTEIBHBIX 3HAHWMA, TTO3BOJISET
3HAYUTEIIFHO aKTUBH3MPOBATh TNPOIECC OBIAJACHHUS HHPOpPMAIMEH, CIOCOOCTBYeT Oolee
rIyOOKOMY YCBOCHHIO H3y4aeMOro wmatepuana, (GopMHpyeT y CTYISHTOB OTHOIIEHUE K
KOHKpETHOU mpo0iieMe. Bce HOBBIE MOHATHS 1O U3y4aeMOi TeMe HEOOXOAMMO BBIYIUTh HAU3YCTh
Y BHECTH B IJI0CCapHii, KOTOPBIN 11€1€cO000pa3HO BECTH C CaMOT0 Hauana U3y4eHHs Kypca;

4. OTBeTUTH Ha BOIIPOCHI TTAHA IPAKTUICCKOT0/CEMUHAPCKOTO 3aHATHS;

5. BeINOJHUTE JOMaIIHEEe 3aJaHu¢E;

6. [IpopaboTaTh TeCTOBBIC 3a/JaHUA U 3a/1a4H;

7. Ipu 3aTpyqHeHusIX chOpMyIUPOBATh BOIPOCHI K IIPETIOAABATEIIIO.

Pesynprar Takoil paboOThl JOIDKEH MPOSBHUTHCS B CIHOCOOHOCTH CTYJIEHTa CBOOOIHO

OTBCTUTH HAa TCOPETHYCCKUC BOIIPOCHI IIPAKTHUKYMA, BBICTYIIATh U Yy4aCTBOBATH B KOJUICKTHBHOM
O6CY)KI[CHI/II/I BOIIPOCOB HSy‘IaeMOﬁ TEMBbI, IIPABHUJIbHO BBIIIOJHATD ITPAKTHYCCKUC 3a/laHUA W HHBIC
3a/laHuA, KOTOPBIC JAI0OTCA B (1)0HI[€ OLOCHOYHBIX CPEACTB AUCHUILIWHBI.

3. Mertoanyeckue ykKa3zaHus O0O0y4alOIIUMCS 10 OPraHM3alMM CaMOCTOSITEeJbLHOI
padoThI.

[ens opranu3aiy caMoCTOATENbHON PabOThI MO qucHUIInHE «Du3nueckas XUMUS
Y KOPPO3HSI XUMUYECKON U TEIJIOTEXHUYECKOW anmapaTypbi»

- 9T0 yrayOJeHHe W paclIMpeHHe 3HAaHWW B O0JacTH OCHOBHBIX TEOPETUYECKUX IMOJIOKEHUN
¢u3nuecKoil XMMHM Ha OCHOBE METOJOB KBAaHTOBOW XHMMHH, XUMHUYECKOW TEPMOJMHAMMKH
XUMHUYECKON KMHETHKHU; (OPMHUPOBAHNME HABbIKa MU MHTEPECa K CaMOCTOSITENIbHOM MO3HABATEIbHOU
NeSITeTbHOCTH.

CamocrosiTenpbHasi paboTa 0OyYarOUUXCS SBJSIETCS BAXKHEWIIUM BUJIOM OCBOEHUS

coJiep’KaHusl AUCLMUILINHBI, MOATOTOBKM K MPAaKTUYECKUM 3aHATUSAM M K KOHTPOJBHOU paboTe.
Croma ’xe OTHOCITCI M CaMOCTOSITENbHOE YIiyOJeHHOEe M3yYyeHHE TeM JIUCHUIUIMHBIL.
CamocrodaTrenbHas paboTa MpeAcTaBiseT OO0 MOCTOSIHHO JEHCTBYIOUIYIO CHCTEMY, OCHOBY
00pa3oBaTEeNBHOrO MPOIecca U HOCUT MCCIIEOBATENbCKUNA XapaKTep, YTO MOCIYKUT B OyaylieM
OCHOBAHMEM JUIsI HANMCAaHUS BBITYCKHOM KBaJM(UKAMOHHOW pPabOThl, MPaKTHUYECKOTO
MPUMEHEHHS IOTYUYECHHBIX 3HAHUH.

Opranu3anus caMOCTOSTENIbHOM paboThl 00y4aromuXcs OpPUEHTHUPYETCsl Ha AaKTHBHBIE
METO/bI OBJIAJICHUSI 3HAHUSIMH, PA3BUTHE TBOPUECKUX CIIOCOOHOCTEH, Mepexo/l OT MOTOYHOIO K
WH/IMBUYaTU3UPOBAHHOMY OOYUEHHIO, C YUETOM MOTPEOHOCTEN M BO3ZMOKHOCTEH JIMUHOCTH.

[IpaBusibHas opraHM3anysi CaMOCTOSTENBHBIX yYEOHBIX 3aHATHH, UX CHCTEMATUYHOCTD,
1esnecoodpasHoe IIaHUPOBaHKWE PabOYero BPEMEHU MO3BOJISIET CTYJCHTAM pa3BUBATh YMEHUS H
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HaBbIKM B YCBOCHMHM M CHCTEMaTH3allUd TNPUOOpETaeMbIX 3HaHHM, OOecleynBaTh BBICOKHIA
YPOBEHB YCIIEBAEMOCTHU B TIEPHOJT 00yUEHUSI, TOTYIUTh HABBIKU MOBBIIICHUS TPO(HECCUOHATTLHOTO
YPOBHSI.

[lonroroBka K NpPakTHUYECKOMY 3aHATHUIO BKJIIOYAET, KPOME IMPOPAOOTKH KOHCIEKTa U
IIpE3EHTALMH JIEKIUH, [TOUCK JINTEPATYPHI (110 PEKOMEHI0BAHHBIM CIIMCKAaM M CaMOCTOSITENIBHO),
MOJIrOTOBKY 3aroTOBOK JJISi BBICTYIUICHHH IO BOMNPOCAaM, BBIHOCHMBIM MJIsi OOCYXKICHHS II0
KOHKpETHO! Teme. Takue 3aroTOBKM MOTYT BKIIFOYATh IIUTATHI, (PAKTHI, COMTOCTABICHUEPA3TUIHBIX
NO3ULMH, coOcTBeHHbIe MbIcau. Ecinm mpobiema 3amHTepecoBasia 00y4yaroIIerocs,0H MOXKET
HOJrOTOBUTH pedepaT U BBICTYIIUTh C HUM Ha MPAKTHUYECKOM 3aHATHU. [IpakTHueckoe3aHsaTHE -
3TO, MPEXKIE BCEro, IUCKycCUs, 00CYXIEHHE KOHKPETHOW CHUTyallud, TO €CTh MpEAINoJiaraer
YMEHHE BHUMATEJIbHO CIyIIaTh WICHOB MajOW TPYIIBl U MOZAEPATOpa, a TaKXKe CTaparbes
BbICKa3aTh CBO€ MHEHHUE, BbICKA3bIBaTh COOCTBEHHbBIC UE€U U MPEJIOKEHUS, YTOUHITHY 33/1aBaTh
BOIIPOCHI KOJIIETaM MO 00CYKJICHUIO.

IIpu noaAroToBKE K KOHTPOJIBHON paboTe 00yydaroLiicsa JOKEH MOBTOPATH MPOMICHHbIH
MaTepuaig B CTPOIOM COOTBETCTBUU C Y4eOHOH NHpOrpaMMoOM, HCIOJIb3Yysl KOHCIEKT JIEKIUH U
JIUTEpaTypy, PEeKOMEHIO0BaHHYIO NpenoaasareneM. IIpu Heo6XoauMocTu MOXKHO 0OpaTuThCs 3a
KOHCYJIbTAallMeN U METOMYECKON ITOMOIIBIO K IIPETIOIaBATEIIO.

CamocTosTenbHas paboTa peanu3yercs:

— HEMOCPeJICTBEHHO B MPOIECCe AyAMTOPHBIX 3aHATHH - HA JEKUUAX, MPAKTUYECKUX
3aHATHUSAX;

— B KOHTaKTe C Mperno/iaBaTeieM BHE PaMOK PAacIUCaHUA - Ha KOHCYJIbTAIHIX 110 Y4€OHBIM
BOIIPOCaM, B X0JI€ TBOPUYECKUX KOHTAKTOB, MPU JTUKBUAAINH 33JI0JDKEHHOCTEH, MTPU BBIMOJTHEHUN
WHJMBUIyaIbHBIX 3aJIaHUN U T.J1.

— B Oubnmoreke, Aoma, Ha Kadenpe MPU BHIOJIHEHUH OOYYArOIIUMCS YYEOHBIX U
MPaKTUYECKHUX 3a/1a4.

Buast CPC u kpuTepuu O1ieHOK

(o 6amnbHO-peiTuHTrOBOM cucteme [THTY, CPC onenuBaercs B 15 6amios)

1. Pedepat

2. Jloxman

3. Dcce

4. VYdactue B MEpONPUATHAX

Tembl U1 camMoCTOSTENEHONW pabOTHl MpONMUCaHbl B paboueil mporpamMme JUCHUIUIMHBL.
D¢ (HeKTUBHBIM CPEACTBOM OCYIIECTBICHUS OO0YYarOIIUMCS CaMOCTOATENbHON paboThISABIsAETCS
ANEKTpOHHasT MH(GOPMaIlMOHHO-00pa3oBaTebHasl Cpella YHUBEpPCUTETa, KOTopasi oOecreynBaeT
JOCTYM K Y4eOHBIM IJIaHaM, pabo4yuM MporpaMMmamM JTUCHUIUIMH (MOyJiel), IPaKTUK, K U3JaHUsIM
ANEKTPOHHBIX OUOINOTEUHBIX CUCTEM.



PazpaboTumk:

JloneHT

kadenpsr «XTHI»
/

COI'JIACOBAHO:

3aB.xad.. XTHI'»

3aB. Beimyckatomiei kad. « Tul»

Hupexrop AYMP

/ M.X. MaromazioBa

/J1.II. MaxmynoBa /

/T.B.23upbaes /

/M.A. Maromaesa







