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1. HEJIM OCBOEHUSA IUCIHUAINJIUHBI

Iesb1o ocBoenus AuCHUIIHEEL «DU3MYECKas XUMHS» SBISETCS O3HAKOMICHHE CTYIEHTOB ¢
COBPEMEHHBIM COCTOSHHEM XMMHYECKOH HAyKH B €€ 4acTH, KacaIOLIeHcsi OCHOB CTPOEHHS BEIECTRA.
OCHOB XMMHYECKOH TePMOIMHAMUKH, TEPMOXHMHUH, YIEHHS O XHMHYECKOM PaBHOBECHH, OCHOBHbIX
3aKOHOMEPHOCTEN XUMHYECKOW KHHETHKH.

3anaqu: 3HaHWE OCHOBHBIX NOHSTHI U 3aKOHOB XMMUHM, KaK OTHON 3 OCHOBOIIOJIAraroIInX
CCTCCTBEHHOHAYYHBIX NMCLWIIMH, CTalO B HACTOSMIEE BpeMs OA3UCOM VIS M3YUEHHS! MHOIHX
TIPaAKTHYECKH BAKHBIX BBICOKMX TEXHOJIOTHH, B TOM 4YMCIe — HaHOTeXHoONoruit. Kpome obnmajgens
OCHOBAMH TEOPHH XHMHMYECKOH CBSI3W, NPEICTABICHHSMH O (PUIUKO-XUMHYECKHX CHCTEMAX I
3aKOHaMH TCPMOJIMHAMHKH, UMEETCs HeOOXOIUMOCTh 00JIee TEeCHOr0 3HAKOMCTBA C KOHKDPETHBIMH
MPWIOKCHUAMA HX B TEPMOXHMHH, pacyérax XMMHUYECKHX DPaBHOBECHH, TEPMOLMHAMUUCCKOM
aHamM3e XUMHYECKUX CHCTeM. OtnenbHON BaxHeHIneH 3amaueif sBIseTCs U3YYEHHE OCHOB
XUMHUYECKONW KHUHETUKH W OBJIAJECHHE METOIHUKOM Pacy€ToB CKOPOCTEH XHMHYECKHX peakumii. Ot
CTyHIeHTa TpeOyeTcss He TOJIBKO YCBOGHHE OOIMMX uieil u IPUHIMIIOB TEOPHH, HO M HMX aKTHBHOE
MPUMCHCHHUC, TIPUJIOKCHUE K aKTYyalbHBIM 3a1a4aM XHMHH, XUMHYECKON TEXHOJIOTHH W MHOIHYX
BBICOKHX TEXHOJIOTHH, TaKMX Kak HaHOTEXHOJOTHH. B mporpamme Ha OCHOBE M3IIOKEHHS OCHOR
XUMUYECKOH TEPMOJUHAMHKA W KHHETHKA W OOLIMX BOTIPOCOB  3JIEKTPOXHMHH PaCcCMOTPEHbI
BOIIPOCHI HX IIPAKTHYECKOrO NPHMEHEHHS Ul TEPMOXHMHUYECKHX M KHHETHUECKHX pacuéroB. a

TaKXKE pac4€TOB XMMHYECKHX PAaBHOBECHIA.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

Juciunnuna «dusmdeckas XMMHUS» OTHOCHTCS K 0653aTeTbHOMN YacTH y4ebHOro Iana.



3. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHUS 1O JUCIHUATLIMHE

Ilnanupyemble pesynbTaThl OOyYeHHS MO UCHHIUIHHE, COOTHECEHHBIE C MTaHUPYEMbIM K

pesynbTatamu ocBoenust OIIOII (koMIeTeHIMsIMY ¥ HHANKATOPAMH [0CTHKEHHUS KOMIIETEHITHI )

Dopmupyembie
KOMMOETEHLIMU
(kox, conepxanue
KOMMETEHLIMH)

[Inanupyemsie pesynbTaTsl 0GyueHus: MO AUCLUTUTHHE, B
COOTBETCTBHH C HHAHKATOPOM JOCTHKEHHA KOMMETEHLIMH

Wunukarop nocrukenus
KOMIIETEHLUH
(k00, codeporcanue unduxamopa

PesyneraThl 06yuenus no
JUCLIHMIHHE

HaumenoBanue
OLIEHOYHOr0
cpe/cTBa

OIIK-2. Cnocoben
MPOBOIMTH C
cobnrogeHuem
HOPM TE€XHHKH
Ge3onacHocTH
XUMHUYECKHH
IKCTIEPUMEHT,
BKJIKOYAs CUHTE3,
aHa/lu3, U3y4eHue
CTPYKTYPbI U
CBOMCTB BELIECTB U
MaTepuanos,
HCCIIeIOBaHUE
MpPOLIECCOB C UX
y4acTHeEM.
OIIK-6. Cniocoben
TIpeACTaBIATh
pe3yJIbTaThbl CBOEH
paboTkl B YCTHOMH U
NUCBMEHHOH
tdopme B
COOTBETCTBHH C
HOpMaMHu M
NpaBHJIaMH,
NPUHATHIMH B
npodeccuoHanbHO
M cooOluecTse.
IMK-4. Cnocoben
pa3padaTbiBaTh
METOANKH PUUKO-
XUMHUYECKHX
METO/IOB aHaJIH3
pacTBOpPOB,
MaTepHanoB u
HUHBIX 00BEKTOB B
COOTBETCTBHH C
TpeboBaHUAMHU
TEXHONOrMYECKOM
JOKYMEHTALIMH.
TIK-6. Cnocoben
MPOM3BOAMTD
naboparopHble
WUCCIIEIOBaHUS,
aHaIu3bl
0TOOpPaHHBIX MPOO
1 00pasioB ans

OIIK-2.1 3Haer knacchbl ONaCHOCTH
OCHOBHBIX BPEAHBIX XUMHUECKHX
BEILIECTB W CTENEHb UX BO3NEHCTBUS
Ha OKPY»KaroLLYI0 cpey; o0lue
npaBuia TEXHUKH G€30MacHOCTH npu
pabore B 1abopaTopUsX ¢ ONacCHBIMH
XUMHUYECKUMH BELLECTBAMH.
OIIK-2.2 Ymeer npoBoauThb
MCCIIEI0BAHUSA, BKIIIOYAs CHHTES,
aHallu3, H3y4YeHHE CTPYKTYPHI U
CBOMCTB BELLECTB ¥ MATEPHAJIOB,
MPOLIECCOB € UX YYaCTHEM C
CO0JII0IeHHEM NIPABUIT K HOPM
TEXHUKH Oe30MacHOCTH.
OIIK-2.3. Brageet croco6HOCThIO
OLIEHUBATb MPHYHHbBI BO3MOMKHBIX
HapyleHUH napaMeTpoB
TEXHOIOTHYECKOr0 MpoLecca,
HCIPaBHOCTL 060PY10BaHKS NPH
MPOBEAEHHH XMMHYECKOTO
dKCrepumMeHTa, 6e30macHoCTh ero
MCIOJIB30BAHMS, BO3MOKHbIE PHCKH;
HaBbIKaMu 6e30nacHoro obpaileHus ¢
KHC/IOTaMH, LIeI0YaMHu,
JIETKOBOCTLIAMEHSIFOLMMUCS
JKHJIKOCTAMU U IPYTUMH
XHMHYECKHUMH BEILECTBAMH.
OIK-6.1. 3HaeT nucbMeHHbIE 1
YCTHbBIE A3bIKOBbIE HOPMBbI,
COBPEMEHHBIX (QYHKLIHOHAIILHbBIX
CTUNEH )1 OCYLLECTBIEHHS JEI0BOM
KOMMYHHUKALWH B YCTHOMH U
MUCbMEHHOM (hopmax B npenenax
npodeccHOHAIBHOMN NeATENbHOCTH Ha
PYCCKOM M HHOCTPAHHOM 5I3bIKE;
HOPMBI U MPaBHIIA, PHHATBIE B
Npo(eccHoHansHOM CO0BLIECTRE s
NPEACTaBIEHUS Pe3yJIbTATOB CBOGH
NEATENIbHOCTH B YCTHOM U
MHCbMeHHO#H dopwme.
OIIK-6.2. YMeeT npeacTaBasaTh
pesynbTaThl paboThl B BH/E OTHETA MO
CTaHAapTHOH (opMe Ha pycCKOM H
MHOCTPaHHOM f3bIKe; MPEACTABIATD
MH(OPMALIHIO XHMHYECKOrO
COICP/KaHuUS C yHETOM TpeboBaHui

3HaeT: OCHOBbI
COBPEMEHHBIX
NpeacTaBjieHuH 0O
CTPOEHUH MOJEKYI,
OCHOBHbIE 32KOHBI
XUMUYECKOM
TEPMOIMHAMUKH, YYEHHE
0 XUMHYECKOM
PaBHOBECHH;
OCHOBHbIE 3aKOHBI
XHMHYECKOH KHHETHKH,
OCHOBHbIE TpeOoBaHHs
3KONIOTHYECKOH
BezonacHocTH npu
NPOBEJIEHUH XUMHUYECKUX
peakuuii;
Ymeer: 110J1b30BaTHCSI
OCHOBHBIMH
TCPMOXUMHUYECKUMHU
YPaBHEHUSIMH H
TIPOBOIUTh
COOTBETCTBYIOIIIHNE
BBLIYHCIICHHS,
pPacCYUTHIBATH
XUMHYECKHE
paBHOBeCHS 1
OTpelensTh
HarpaBlIeHHE
obpaTtumoit
XAMHYECKOH peaKIuu;
pacCYHUTHIBATh
CKOPOCTb XUMHYECKOii
PeaKIiy B JJaHHBIX
YCIIOBUSIX:
obecrieynBaTth
bezonmacHocTh
TIPOBEACHUS
XHUMHYECKON peakI[iuH B
JTAaHHBIX YCIIOBHSX;
Bnaneer 0CHOBHBIMH
METOJaMH pacuéra
TernoBkiX 3dhdexros
peakuuii, MmeTogamu

TECTBI, BOMNPOChHI
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OLIEHKH
JKOIIOrMYECKOro
COCTOSIHHMS
00BLEKTOB.

Oubnmorpaduueckoit KyabTypsl;
MPaBHILHO HHTEPNPETHPOBATE
NpOMECCHOHANBHYIO JIEKCHKY Ha
WHOCTPaHHOM f3bIKE C
COOTBETCTBYIOLLMM OTPEAETIEHHEM Ha
PYCCKOM SI3BIKE.

OIlK- 6.3. Bnageer HaBblkaMu
NOArOTOBKM MPE3EHTALIMHM 110 TEME
paboTh! ¥ MPEACTABIEHUS €6 B
COOTBETCTBHHM C HOPMaMH M
NpaB1IaMH, MPHHATHIMH B
MpoeCcCHOHATEHOM COOGLIECTRE;
CMOCOOHOCTBIO MPEACTaBASATh
pe3y/bTarhl npodeccuoHanbHOM
HanpasJIEHHOCTH B BU/IE TE3UCOB
JOKJ1aZia HA PYCCKOM M HHOCTPAHHOM
A3BIKE B COOTBETCTBHHM C HOPMaMH H
NpaBU/IaMU, MPUHATHIMU B
XHMHUYECKOM coobirecTse.
[IK-4.1 CTannaprel, METOANKY U
MHCTPYKLIMH, ONpeeNsIoLHe MOPSI0K
pazpaboTkH 1 0hOpMIIEHHS OTUETHOI
JIOKYMEHTALIMH 110 pe3yJ/ibTaTam
MCCIeIoBaHUH H pa3paboToK;
[1K-4.2. Ymeer BoiGupats MeToBbI,
UHCTPYMEHTBI M 000pYI0BaHHE 114
MPOBE/IEHH XMMHUYECKOr0 aHaIN3a;
[1K-4.3. Bnaaeer coBpeMeHHbIMH
METOAaMH [IPOBEAEHHA
9KCMEPUMEHTOB ¥ HaOI0eHUi B
obnactu npoeccuoHanbHOMR
AEATEbHOCTH.

[TK-6.1 3HaeT ocHOBBI u3HKO-
XUMHMYECKHX METO/I0B HCCIIE0BaHHUS
0OBEKTOB OKpYIKaioLIeit cpepb;
I1K-6.2. Ymeer npoussoautsb
N1abopaTopHbie HCCIIENOBaHHUS,
3aMepbl, aHaJIU3bl 0TOOPAHHBIX
NPHUPOHBIX 00Pa3LOB; PACCUUTHLIBATD
NPENEbHO A0MYCTUMBIE
koHueHTpauuu (IT1K) Bpennsix
BELLECTB TEXHOrEHHOIO XapaKTepa;
paboTaTh Ha AHATUTHYECKOM
nabopatopHoM 000py10BaHUMH;
[1K-6.3 Bnaneer metonamu
NPOBE/ICHHS IKOJIOTHYECKOro
MOHHTOpPHHIA

pacyé€ra XUMHUYECKHX
PaBHOBECHIA;
OCHOBHBIMH
KMHETHYECKUMH
YPaBHEHUAMHU;
OCHOBHbIMH MepamH
JKOJIOTMHYECKOM
Oe3onacHoCTH.
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4. OBBEM U CTPYKTYPA JUCHUILJINHBI

TpynoemkoCTh MMCIHMIUTAHE! cocTaBnseT 13 3aueTHbIX eauHuML, 468 yaca.

TemaTuuecknii mian
(dbopma oOyuenus — ounas

/o

Konrakrhnas pabora
oOy4aroruxcs
C Mearoru9ecKuM

HanmenoBanue tem paboTHHKOM

H/WMJM pa3ienoB/Tem
ITHCIUILTAHEI

Cemectp
Henens cemectpa

Jlexuun
[pakTHueckue
JlaboparopHbie
paboThI
B dopme
NpaKkTHYECKOI

3aHATHA

noaAroToBKH

CamocTosTe/bHas

pabora

Dopmbl
TEKYIIEro
KOHTPOJIA,
¢bopma
IIPOMEXYTOY
HOH
aTTecTaluu
(no
cemecmpam)

wh
[a—
=y

Beenenne. OcHOBHEIE
MOHSATHS B
TEPMHHOJIOTHS.
OU3HKO-XUMHYECKUE
CHCTEMBI.

HyneBoit 3akon 5 2-3 |8 8 2
TEePMOIHHAMHEKH.
Temneparypa. ITepBbiit
3aKOH TEPMOIHUHAMUKH.
DHTaNbIHS.
TennoéMKoCTs.
Tepmoxumust. 3akon
I'ecca. 3akou
Kupxrodda.

Cratuctuueckoe 5 34 16 8 2
o0ocHOBaHuE
3HTponHH. PopMmyia
Bonsnmana. Bropoii
3aKOH TePMOJUHAMHKH.
Temneparypnas
3aBHCHMOCTE JHTPOIIHH.

Pelitunr-
KOHTpOIIb No
1

Kpurepwit 5 5-6 | 6 8 2
CaMOIIPOU3BOIBHOCTH
HM30TEPMHUYECKUX
npoueccos. M3o6apHo-
HM30TEPMUYECKHH U
HU30XOPHO-
H30TEPMUYECKHI
TIOTE€HIUAITEI.
ABcomoTHBIE
SHTpoIuHU. Tperuit
3aKOH TEPMOJWHAMUKH.




['maBHOE ypaBHEHHE
TEPMOJUHAMUKH
XUMHUYECKHUH
NOTEHIHAJL.
XapakTepUCTHYECKHE
byHKIIHU.

Vpasuenne ['u66ca-
I'eneMromeia.
3aBHCHUMOCTh
XMMHYECKOTO
HOTEHIHaNa OT
JlaBJICHUS U
KOHIIEHTPAIIHH.
Tepmoaunamuka
($ha30BBIX EPEXOJIOB.
VYpasueHue
Knanetipona-
Knaysuyca.

HexoTopsre Bonpocst
TEXHHUYECKOH
TEPMOIUHAMHKH.
[Nokazarens aguabaThl.
YpaBueHue aquabarsl
ITuxn Kapro. PabGota
nukia Kapro.

PetiTunr-
KOHTPOJIb No
2

Y4eHue 0 XUMHYIECKOM
paBHOBecHH. 3aKOH
JeHCTBHS Macc.
CraHmapTHBIH
U300apHEIH TOTeHIIHAN
peaxnuu. KoHcTanTel
pasHoBecus Kp, Kc, Kx.
VYpaBHEHUS U30TEPMBI,
n300apsl ¥ H30XOPHI
Bant-T'ododa.
Kpurtepuu
XMMHYECKOTr0
paBHOBECHSL.

10-
11

10

OO6mue cxeMbl
pac4€TOB XUMUYECKUX
paBHOBecHH. MeTos
Témxuna-I1TBapnmana.
Pacuér cocraBa
PaBHOBECHOW CMECH 10
KOHCTaHTE PaBHOBECHS.

11-
13

10

Da30BBIe PABHOBECHS.
ITpaBuno a3 ['ubOca.
OIHOKOMITOHEHTHEBIE
cucTeMsl. JluarpamMmel
COCTOSIHUS
OJTHOKOMIIOHEHTHBIX
CHCTEM.

13-
14




11 | JIByXKOMIIOHEHTHEIE
cucTeMbl. TepMmudeckuii
aHamu3. CucTeMsl ¢
obpazoBanueM
XUMHYECKOTO
COEJIUHECHHUS, CHCTEMEI C
HEOrpaHHYECHHOW U
OTpaHHYECHHOM
PacTBOPUMOCTEIO
KOMIIOHEHTOB. TBEpbIe
PacTBOPEL

14-
16

10

12 | TepmomuHamuxka
pPacTBOpPOB
Konnenrpanunu.
ITapuuanbHbIe MOJIBHEIE
BEIIMYMHEIL. Y paBHEHHE
I'u66ca-Trorema.
3akonsl Payns u lenpu.

16-
17

13 | 3akonsr Konosanoga.
O0yITHOCKONTHYECKHit
1 KPHOCKOIIHYECKHiA

st dexr. 3akon
pacpenenenus. Ocmoc.
Cogepuiennsie u
PETYJISIpHBIE PACTBOPBHIL.

17-
18

PetiTunr-
KOHTpOJIB Ne
3

Haymuue B qucnummite
KII/KP

Bcero 3a 5 cemectp:

12

72

18

Ox3amen (27)

14 | XaMuyeckas KAHETHKA.
CxopocTu XHuMHUEcKHX
peaxiui.
OnemeHTapHEIE
XMMHYECKHE PEeaKIHu;
KHHETUYECKOE
YPaBHEHHE CKOPOCTH.
MonexynsipHOCTS.
[Ipsimast u o6patHas
3a1a4i KHHETHKH.

15 | PeanvHble XuMudeckne
nponeccsl. [lopsaox
peakuuu. Onucanue
XUMHYECKUX PeaKIuii
mud bepeHIMaTbHEIME
ypaBHeHHsIMH. [Ipsmas
U obpaTHas 3aa4u
KHHETHKHA 115
PCANbHBIX PEAKIHM.

16 | Heobparumele peakuuu
IEPBOTO ¥ BTOPOIoO,
TPETHETO M N-HOTO
HOpsiZIKa.




17

Mertons! onpenenenus
NOpSAKA PeaKIIHH.

45

18

3aBHCUMOCTE CKOPOCTH
peaKiyu OT
TeMIEepaTyphl. 3aKOH
Appenuyca. DHeprus
aKTHBALH.
DHepreTuyeckas
auarpaMma
XHMHAYECKOU PEaKITHH.

PetiTunr-
KOHTpOJIb No
1

19

CroxHBIe peaKium.
Obpatumele,
napauiebHBIE,
IOCIIEI0BATENBHBIE,
COIIPSHKEHHBIE PEaKI[UH.
DoTOXUMUYECKHE U
LENHbIC PeaKIIHH.

20

MexaHu3M XUMHYECKUX
peakuuii.
bumonexynsapusie
peaknuu. Teopus
AKTHUBHBIX COYJIapEHHH.
Teopus
aKTHBHPOBAHHOTO
KOMILIEKCA.

8-9

21

Karanutuueckue
PeaKiiu | uxX
MEXaHHU3M.
Karanuzaropsl,
IIPOMOTOPBIL,
HHTHOUTOPEL. DHeprust
aKTHBAIMH
KaTaJIMTHYECKUX U
HEKaTATUTHYECKUX
peaxnmii. 'oMOreHHbIH
KaTaJus.

10-
11

22

['eTeporenHsIii KaTanms.
Mexanusm
reTepOreHHOo-
KaTaTuTHYECKHUX
peaxuuii.
OHepreTudeckas
Juarpamma
r€TEPOreHHOTO
Karanusa.

11-
12

PeliTunr-

KOHTPOIb Ne
2

23

OcHOBHBIE IOHATHS
JNIEKTPOXHMHH.
[IpoBoHHKH TEPBOTO K
BTOPOTO poja.
ONEKTPOXUMHYECKHE
peaxkuu. 3aKOHEI
Dapanes. Teopus

13-
14




Appennyca. OCHOBHbIE
TIOJIOXKEHHUS
CTAaTUCTUYECKOH
TEOPHHU BJIEKTPOIIHTOB.

24

VnensHas U
SKBHBAJICHTHAS
3JIEKTPONIPOBOAHOCTH
37eKTpOoNuTOB. Yucna
IepeHoca HOHOB.
Mertoas!l n3mMepeHust
3JIEKTPOIIPOBOTHOCTH.
3aKkoH pa3BeeHUS
OctBasnbpaa.

14-
15

25

ONEeKTPOXUMHYECKHE
3JIEMEHTEL J.J.C.
ITpaBuna moctpoeHus
3NEKTPOXUMHUYECKUAX
ueneii. U3mepenue
3.1.c. Hopmansgbie
aneMeHThl. CTpoeHue
TPaHUIBI 3EKTPO-
pactBop. [IBoiiHOM
SIIEKTPUYECKUH CIIOH.

16-
17

26

VYpaBrenue Heprera.
ONEeKTPOAHBIE
IOTEHIMAIEL.
DJIEKTPOEI IEPBOTO U
BTOPOTO poja. Bumsl
3JIEKTPOIOB.
Knaccudukanus
ANEKTPOXUMUIECKHX
sneMeHToB. M3Mmepenue
3.71.¢c. XUMHYECKHE
HCTOYHHKH TOKA.

17-
18

PetiTuur-
KOHTpOJb Ne
3

Bcero 3a 6 cemecTp:

72

72

16

36

Ok3ameH (36)

Hanwuue B qucuuriige
KIT/KP

Hroro no qucnuninHe

144

144

34

117

JK3ameH (63)
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Conepxanue IeKUHOHHBIX 3aHATHIA 10 JHCLHHILTHHE

5-# cemecTp.
Pazaen I. KIACCHYECKAS TEPMOJIUHAMUKA

Tema 1. Beenenne

Conepxanne TeMbl. DUINKO-XUMUYECKHI [OAXOA K OMHCAHHIO npupoasl. Tepmomunamuka
Kak Hayka. QH3HKO-XMMHYECKHE CHCTeMbl. VX knaccudukarms.

Tema 2. Tepmoaunamuueckoe ONMHCAHME XHMHYECKHX CHCTEM. IlepBbiit  3aKon
TepMoAHHAMHKH. Tepmoxumus

Conepikanue Tembl [lapameTpsl COCTOSHHS M (YHKUMH COCTOSHHS. DKCTEHCHBHLIC u
MHTEHCHBHBIE CBOWCTBA. YpaBHEHHE COCTOSIHUS MIEATbHBIX ra30B. DH3HKO-XUMUUECKHE MPOLIECCH
W uX Knaccupukanus. PaBHOBecHEle M oOpaTuMble mpolecchl. PasHOBeCHOE W CTallMOHAPHOE
cocrosHre. Dynkuuu nepexona. HyrneBoil 3akoH TepMmomMHAMMK. Temnepatypa. Buytpenusis
sHeprus. Temora u paGota. IlepBbiit 3akoH TepmomuHamuku. Tennora H30XOPHOIO H H300apHOI0
IpOLEeCCOB. DHTanbmus. Temnoémkocts. CTaHIapTHBIE MOIbHbIE BeIWuMHLL Pabota Pa3IUYHBIX
npoueccoB. Tepmoxumus. 3akon I'ecca. Temnosbie 3dexTsl XUMHUECKHX peakumii u (azossix
nepexonoB. Temnotsl pactopenus. 3akon Kupxrodda. Kanopumerpus.

Tema 3. DOurponms. Bropoii 3akon TepMoaAHHAMHKH. Tepmoaunamuyeckue
MNOTEHIHABI

Conepxanue Tembl. Pacmpenenenue sneprum. CratrcTHyecKoe OGOCHOBAHHE SHTPOIHH.
@opmyna bonbnmana. Bropodi 3akoH TepMoamHAMEKH. CranjapTHble MOIBHBIE 3HTPOIHH.
TemneparypHas 3aBHCHMOCTb SHTPONHMH. DHTPOIHS CMEIIEHHUS: SHTPONHUs (a3oBbIX MEPExoJI0B.
CamomnponsBosnbHOCTs npomneccoB. Kputepuil caMonpon3BoIbsHOCTH H30TEPMHYECKUX [POLECCOB,
N306apHO-H30TepMUYECKHHT ¥ H30XOPHO-U30TEPMHYECKHN MOTeHuMansl. MakcuMaibHas i
MaKCHMaibHas Mojie3Has paboTa. AGCOMOTHEIE IHTPONUHU. TpeTuii 3aKoH TepMoarHamMuky. I TasHoe
YPaBHEHHUE TEPMOJMHAMHUKH (OObEOMHEHHBI 3aKOH) A 3aKPHITHIX U OTKDBITBIX CHCTEM.
XAMudeckud noTeHnMan. XapaKTepUCTHYECKHE (DYHKIIHH. VYpasuenue ['u66ca-I'enpMronpia.
3aBUCHMOCTh XHMHMYECKOTO MOTEHLMATa OT JaBlIEHUS W KOHIEHTDPALMH. @OyruTHBHOCTL 1
aKTHBHOCTb. TepmoauHamuka $a3oBbIX MepexonoB. YpaBHeHHe Knaneitpona-Kiaysuyca. ®azosbic
[IEPEXOMBI NEPBOrO M BTOPOTO POJA. 3aBUCHMOCTH JaBIEHMs HACHIEHHOIO Mapa JKHIKOCTH OT
TEMIIEpaTypBhL.

Tema 4. HexoTopbie BONPOCHI TeXHHYECKOIH TePMOAHHAMHKH

Conepxanue Temsl. Pabora M30TepMHUECKOro M ajHabaTHUECKOro paciuupeHus (cxarus ).
INokasarens anuaGatel. Ypauenne aguabarsr. {uxn Kapro. Pabota nukia Kapro. Cunosbie 1uk:s!

PCaIbHBIX TEILJIOBBIX MAlllMH.
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Tema 5. YueHnne 0 XHMHYeCKOM PABHOBECHH

Conepxanne Tembl. 3akon neficTsus macc. CTaHAApTHbIA W300apHbIH MOTEHLMAN PEaKLIHH.
KoncranTs! paBHoBecus K, K, Ky. Ypasuenne uzorepmer Baut-I'odda. ['ereporennsie papHoBeciss.
Ypasrenus n300apsl ¥ u30xopl Baut-T'odda. Biusuue nasienns u katanusaropa Ha paBHOBECHE.
Kputepuu xumudeckoro paHosecus. [lpuruun Jle-Illatense-Bpayna. Obumme cxemsl pacuétos
XUMHYeCKUX paBHOBecuil. Meron Témxuna-llIBapiumana. Pacuér coctaBa paBHOBECHOH cMecH 110
KOHCTaHTE PaBHOBECHSL.

Tema 6. ®a3zoBbie paBHOBECHS

Copneprxanue Tembl. [lonstue o KomMnonenTe, dase, 4ucie creneneii cBobombl. [Ipasuio has
I'n66ca. ONHOKOMIIOHEHTHBIE CHCTEMBI. J[MarpaMMBbl COCTOSHHS OIHOKOMIIOHEHTHBIX CHCTEM.
JIByXKOMIIOHEHTHBIE cHcTeMbl. Tepmudeckuii ananus. CHCTEMBI ¢ 006pa3OBAHHEM XHMHUECKOIO
COCIMHEHHS, IUIABSAIIAECS KOHIPYSHTHO W MHKOHTPYSHTHO. JIBYXKOMIIOHEHTHBIE CHCTEMBI ©
HCOTPaHWYECHHOH M OrPaHHYCHHON PaCTBOPHMOCTBIO KOMIOHEHTOB. TBEpasIe pacTBOphl. CHCTEMbI
ABYX OTpaHM4Y€HHO PACTBOPUMBIX JKHAKOCTeH. IIpUHIMIBI NOCTPOEHWS aMArpaMM COCTOSHUS
TPEXKOMIIOHEHTHBIX CHCTEM.

Tema 7. TepmoanHaMHuKa pacTBOPOB

Conmepxanue Tembl. OcHoBHble mToOHSTHS. KoHuenTtparuu. IlapruaibHble = MOTbHbIC
BelMYMHBL YpaBHenue ['ub6ca-/lrorema. 3akonsl Payns u lenpu. Wneanbubie u IIpeeibHO
pasbaBiieHHbIe pacTBOPLIL. Peanbrble pacTBOPEL. [1010KUTENBHBIE H OTPHIATEIBHBIE OTKIOHEHHS OT
3akoHa Payms. 3axonsl KoHoBanoBa. DOY/ITHOCKONMYECKHH M KPHOCKOMYECKHiA sbdexT.
Pacnipesiesienue pacTBOPEHHOTO BEIIECTBA MEXIAY ABYMS HECMEIIMBAIOIIMMUCSH IKHIKOCTSIMIL.
Oxcrpaknust u3 pactBopo. Ocmoc. Ocmoruueckoe nasieHue. COBEpIICHHBIC W peryisipabic

pPacTBOPHL.

6-i1 cemecTp.
Pazpen II. XUMHUYECKAS KUHETUKA

Tema 8. ®opmanbHas KHHETHKA

Coneprxanne Tembl. CKOPOCTH XMMHYECKUX PEAKLMH. DIeMEHTAPHbIE XHUMHUIECKHE peaKiuu;
KHHETUYECKOE YpaBHEHHE CKOPOCTH. MonekynspHocTs. Ilpsmas u o6paTHas 3ajaum KHHETHKIL.
PeanpHble XMMH9ECKHE NPOLECCH; KHHETHYECKOE YPABHEHHE CKOPOCTH JTHX PEaKLHid. Iopsitox
peaknnn. ONHCaHHE XMMHYECKUX peakuui auddepeHInaIbHbIME  yPaBHEHHSIMA. [Tpsimass w
oOpaTHas 3a/a4¥ KMHETHKH Il pealbHbIX peakuuii. HeoGpaTuMble peakiuu IEePBOIO U BTOPOIo.
TPETBETO M N-HOTO MOpsiKa. MeTonbl ONMpeneNeHHs IMOPSAAKAa PeaKIMH. 3aBHCHMOCTH CKOPOCTH

Peakuuy OT TeMIeparypsl. 3aKoH AppeHHyca. DHEprus aKTHBALMM. DJHEPreTHuecKas AMarpamma
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xuMudeckor peakiuu. Crnoxeele peaknud. OOpaTuMmble, NapaiienbHbIE, IOCIEI0BATENbHbBIE.
conpsokEHHbIE peakiui. QOTOXHMHYECKHE U IETIHbIE PEaKIUu.

Tema 9. Mexanuzm XHMHYECKHX peaKumii

Conepxanre TeMbl. OCHOBBI MOIEKYISPHO-KMHETHYECKOH Teopuu. Bumosnexkynspubie
peakuuu. Teopus akTHBHBIX coyaapenui. Teopusi akTHBHpOBaHHOrO Komruiekca. CpaBHeHHE JBY X
TEOPHH.

Tema 10. KaTanus

Copnepxanne Tembl. KatanuTuueckue peakiuu M UX MexaHu3M. CBOMCTBA KaTanm3aTopos.
IIpomoroper; wuHruOuTOpel. CTapeHME H OTpaBICHHE KaTalM3aTOPOB. JHEPrus AaKTHBALIMH
KaTAIUTUYECKUX ¥ HEKATATMTUYECKWX peakuui. ['omorensbiii karanmu3. Mexanusm u Teopus
FOMOI€HHOro Karanusa. ['ereporensbiii Kartanus. KaraamsaTopbl Jiis reTepOTreHHOT0 KaTainsa.
MexaHu3M reTeporeHHO-KaTATMTHYECKUX peakinuii. DHepreTHdeckas IWAarpaMMa TreTePOTeHHOI0

katanu3a. Kunernueckas u mudysronnas 061acTH reTeporeHHO-KaTaTuTHIECKOro polecea.

Pazpen III. DJIEKTPOXUMMS

Tema 11. PacTBopbl 32/1eKTPOJIHTOB

Conepxanne TeMbl. OCHOBHBIE IOHSTHS 3IEKTPOXHMUH. [IPOBOJHHKH I1EPBOTO M BTOPOTO
pona. INEeKTpoXuMudeckue peakiuu. 3akoHsl Papanges. Teopus 3NeKTPOIATHUECKOH MHCCONMALMN
Appennyca. Kosdduuyent akTuBHOCTH 31€KTpOIHTOB. OCHOBHBIE TOJOMKEHHS CTATHCTHUYECKOIl
TCOPHU  DJIEKTPOJUTOB. YIENbHas M OKBUBAICHTHAs 3JMEKTPOIPOBOIHOCTH  3JIEKTPOIUTOR.
[TomwxHOCTE HOHOB. HHCla nepeHoca MOHOB. MeToabl H3MEpEeHHs 3JIEKTPOIPOBOJHOCTH. 3aKOH
passenenus OctBanbja. TepMoanHaMuueckas KoHcTauTa aucconnanuu. CTenenp TUCCOLMAIHH.

Tema 12. DeKTPOABHIKYIIIHE CHJIIBI

Cozepxanue TeMbl. DIEKTPOXUMHYECKHE 31eMeHThL. D.1.c. Ckauku notennuaios. Ilpasuia
HNOCTPOCHHSI JICKTPOXHMHYECKUX Uened. Msmepenne s.1.c. Hopmansubie snementsi. Crpoenue
TPaHUILBI 3JIEKTPOA-PacTBOp. J[BOWHON sleKTpuyeckuit cioif. YpasHenue Heprera. DnexTpojubic
NOTCHIHMANEL. JJIEKTPOALl CPaBHEHMs. DJIEKTPOABI TNEPBOr0 W BTOPOro pojaa. OKHCIHUTENBHO-
BOCCT@HOBHTENILHBIC U XMHTUIAPOHHBIA 351eKTpo . Kitaccudukanus aIeKTPOXUMHYECKHMX IIEMEHTOB.

KonnenTpannonnble 3neMeHThl. V3Mepenue 3.1.c. XuMUYecKre MCTOYHHKM TOKa/
Conep:xanue 1a00paTOPHBIX 3aHATHI 10 JUCHHILIHHE
5-it cemecTp:

Tema 1. Onpenenennie HHTErpaIbHOMR TEIJIOTH PACTBOPEHHS COJIEH.

Tema 2. Onpenenenue MOBEPXHOCTHOTO HATSIKCHUS JKHUIKOCTH.
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Tema 3. JluarpaMMbl COCTOSIHHS IByXKOMITOHEHTHBIX CHCTEM.
Tema 4. Kpuockonust 4 30yJ1IIHOCKOINAS.
Tema 5. Onpenenenue  koddduiuenta  pacnpefeneHHss  BEMIECTBA  MEKIY
HECMEILABAIOMIUMHUCS KUIKOCTIMH.
6-ii cemecTp:
Tema 6. 'anbBaHMYecKUE 37eMeHTHL. VI3MepeHue 5.7.C. H 3MEeKTPOAHbBIX MOTEHIIHATIOB.
Tema 7. TloTenimomerpudeckue n3mepeHus (pH-merpus).
Tema 8 Mi3mepeHue 31€KTPOITPOBOIHOCTH PACTBOPOB 3JIEKTPOIUTOB.
Tema 9. OnpeneneHue nopsiaka peakiiiy M0 BPeMEHH MojTypacnana
Tema 10. KuneTuka pasjioxkeHus EPOKCHIA BOIOPOA.
Tema 11. McenenoBanue KHHETHKH PEAKIHKA HOAMPOBAHHUS alleTOHA.

Tema 12. Kunerunka peakiiuy OMBUICHHS CIIOKHOTO 3(upa MENOYLIO.

ABYMSI
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5. OHEHOYHBIE CPEACTBA JJIsI TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTMU,
INPOMEKYTOYHOM ATTECTAIIAH 110 UTOI'AM OCBOEHUS TACIHUILIVHDI
1 YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHON PABOTHI
CTYJAEHTOB

5.1. Tekymuii KOHTPOJIb YCII€BAEMOCTH

Texymuii KOHTPOJbL YCHEBAEMOCTH MPUBOAMTCS IO Ppe3yJbTaTaM PEUTHHI-KOHTPOJS IO

CJICAYIOITHM KOHTPOJIBHBIM BOITPOCAM:

(9%

10.
L.
12
15

14.
13,
16.

o e

KoHTpo/bHbIe BONMPOCHI /ISl NPOBEICHHs PeHTHHI-KOHTPOJIsL. 5-if cemecTp
PeliTuar-kouTpoas Nel
TepMoIMHAMHUECKHE CUCTEMBI U MX KIacCH(UKaIUs.
PaBHOBeCHOE, HEpaBHOBECHOE M CTallMOHAPHOE COCTOSHHE.
MHTEeHCUBHBIE ¥ IKCTEHCHBHBIE CBOMCTBA TEPMOAMHAMUYECKUX CHCTEM.
[lapameTpsl cocTOsiHMST W (QYHKIUHH cocTosiHHA. Maremarudeckas o0paborka (yHKuuii
COCTOSIHUSL.
CamOnpou3BOIbHbIE H HECAMOIIPOU3BOJIBHBIE ITPOIIECCHI.
PaBHOBeCHbIEC, HEPaBHOBECHBIE H 00paTUMBIE TIPOLIECCHI.
Oyaxuun cocTosHus ¥ QyHKIMU nepexona. Maremarudeckas oOpaboTka GYHKIMHE COCTOSHMSI
¢byHKUMH nepexoja.
BHyTpeHHsIsl 3HeprHs, TemioTa 1 padora.
[TepBblii 3aKOH TEPMOAMHAMHUKH.
Tenmora nponecca npu NOCTOSHHOM 00bEMe. Tenn10éMKOCTb.
Tennora npoiecca Npyu MOCTOSTHHOM JIaBIEHUH. DHTANbMUS. TemIoéMKOCTb.
Tenno&MKocThb. 3aBUCHMOCTE TEIIIOEMKOCTH OT TeMIIEpaTyphl.
HopmanbHele ¥ crapgapTHeie ycnoBus. CranpaptHoe cocrosiHde. CTaHaapTHBIE MOJIbHbIE
SHTAJIBITHH.
Tepmoxumusi. 3akoH ['ecca U cieaCTBUS U3 HETO.
Tennora o6pa3oBaHus, CropaHus, paCTBOPEHHS, TEMIOTa (Pa30BbIX MEPEXOIOB.
.3axons! Kupxrododa. Tenno&mkocTs.
Pell THHr-KOHTPOJIbL Ne2
Pacnipenenenue suepruu. DaTponus. @opmyna bonsnmana.
OHTponus. Bropoii 3aK0H TepMOAHHAMHKH.
3aBHCUMOCTb SHTPOIIMH OT TEMIEpaTypbl. DHTPONUs (Pa30BbIX MEPEXOI0B.
Kputepuii ~ camMOIpPOM3BONBHOCTH  MpOIEccoB.  M30XOpHO-M30TEPMHUUECKHH  Mpolece.

MakcumasibHas padora.
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5. Kpurepuii caMONpoH3BONLHOCTH TponeccoB. M3ob6apHo-n3otepmuyeckuii npouece. Ionesnas
paboTa.

AbcomoTHas SHTponus. TpeTuil 3aK0oH TEPMOIUHAMHUKH.

OO6beMHEHNE NEPBOrO H BTOPOTO 3aKOHOB. [T0HSATHE 0 XUMUUYECKOM MOTEHIHATIE.

3aBucuMoCcTh G OT TeMIepaTypsl U OT JaBieHus. Y pasHenue ['u66ca-I ensmromnbia.

@ g = N

Tepmopunamuka ¢asoBeix nepexojos. ¥YpasHenue Kianeiipona-Knaysuyca.
PeiiTHHr-KOHTpOIL Ne3

1. 3akon nedictBusi Mmacc. KoHcraHta paBHOBecHs k,. CrannapTHblii M300apHBIf MOTEHLHA

PEaKIuH.

)

Koncrants! paBHoBecus k. u k. CBsA3b MEXIy TpeMS KOHCTAHTAMH.

VYpasuenue uzobapsl Bant-I'odda u nzoxops Baut-T'odda.

Cwmemenne paHoBecuii. [Ipunnun Jle-Illarense — Bpayna.

[Ipasuiio a3 ['nb66ca. OqHOKOMIOHEHTHBIE CUCTEMEI.

JByXKOMIIOHEHTHBIE CHCTeMBL. TepMudecKuii ananu3s. JuarpaMMel COCTOSIHUS.

HHanaMMbl COCTOSIHHA CHCTEM C OGPEBOBB.HHBM XHUMHYECKOI'0 COCTHHCHHA.

Q0 N ooy s W9

JlnarpaMMbl COCTOSIHHS CHCTEM C 06pa3oBaHHEM TBEP/BIX PACTBOPOB.

5.2. IIpome:kyTOYHAA ATTECTANHS 110 HTOI'AaM OCBOCHHMS THCHHILIHHBI

Bonpocsl k 3Kk3ameny, 5-ii cemectp:

1. llonsitne 0 TepMOIMHAMHYECKMX cHCTeMax. KnaccHuKamMy TEepMOIMHAMHYECKHX CHCTEM.
CocTosiHMS CHCTEM — PAaBHOBECHBIE, HEPABHOBECHBIE, CTAIMOHAPHEIE.

2. CpoiicTBa TepMOIMHAMWYCCKHX CHCTEM, WHTEHCHBHBIE H SKCTCHCHBHBIE CBOMCTBA. Ilapamerpsi
cocTosiHusl ¥ PYHKIHH cocTosHuUS. MaremaTiudeckas 06paboTka QYHKIHIH COCTOSHHUS.

3. Ilpoueccer B TepMoaMHAMAYECKHMX cHCTeMaX. CaMONPOM3BOIBLHBIE M HECAMONPOU3BOIbHBIC
nporeccel. Kpyroseie i Hekpyroesie. PaBHoBecHbIe M HepaBHOBecHble. Knaccuduxars IIPOLIECCOR
1o 0co0bIM ycrioBHAM. OOpaTUMBbIe TPOLECCHI.

4. OyHKOMH COCTOSHHMA M QyHKIMH mepexona. Maremarudeckas o6pabotka (GyHKIMH COCTOSHMS
byukuit nepexona.

5. BHyTpeHHss 9Heprus, TemIoTa u padota. [lepBblif 3aK0H TePMOTHHAMHUKH.

6. 3aBucHMOCTb BHYTpeHHEH 3HepruM OT o0BéMa M Temmeparypbl. Teriora mporecca npH
NMOCTOSHHOM 00bEMe. TermmoémMKkocTs.

7. 3aBHCHMOCTb BHYTDEHHEH OSHEPTMH OT JaBIeHHS M TeMImeparypbl. Temmora mpouecca mpit

MIOCTOSIHHOM JIaBJIEHHH. DHTANLINS. TemIoéMKOCTE.
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8. Tenmo&€MKoCTh. 3aBHCHMOCTD TEILITOEMKOCTH OT TeMIepaTypsl. COOTHOIIEHHE MEKTY ¢ , B¢, s

HIOEAIIBHOrO ra3a.

9. Hopmanbhble u crangaptHsie yciosus. CranpapraHoe coctostHue. CTaHAApPTHBIE MOJBHbIC
SHTAJIBITHH.

10. Pabora. PaboTa paBrOBecHOrO mpouecca. PaGoTa Apyrux mpoueccos.

I1. Tepmoxmmus. 3akoH I'ecca m cmemcteus w3 Hero. Temnora 0O6pasOBaHMS, CropaHus.
pacTBOpEHus, TEMI0Ta (a3oBbIX NEPEXOIOB.

12. 3aBrUCHMOCTD TEMJIOTHI IPOIIECca OT TeMIeparypsl. 3akonsl Kupxropda. TennoéMkocTs.

13. Pacnpenenenue sHepruu. DuTponus. @opmyna bosbimana.

14. Sutponust. Bropo# 3aK0H TepMOIMHAMUKH. 3aBHCHMOCTb SHTPOIKHH OT TEMIEPATYPbL. DHTPOIIHS
(ha30BBIX IEPEXOJIOB.

15. Kpurepuit  caMONpOH3BONBHOCTH  TpOIECCOB.  MI30XOpHO-W30TEpMUYECKHit — mpoliece.
Makcumanenas pabora. CBoboaHas U CBsI3aHHAS SHEPIHUsl.

16. Kpurepuii camMonpousBoIbHOCTH IpoueccoB. M3o6apHo-u3oTepMuyeckuii npouecc. [lonesnas
pabora. CBoO0/1Has U CBSI3aHHAS SHEPTHSL.

17. AbcomorHas surpornus. Tperuit 3akoH TepmoauHaMuku. OOBeIMHEHHE MEPBOTO U BTOPOI'O
3aKOHOB. IToHsITHE 0 XUMHYECKOM ITOTEHIIHAATIE.

18. 3aBucumocTh G OT TEMIIEPATYPHI ¥ OT JaBjieHus. Y pasuenue [ n66ca-I enpMrobia.

19. Tepmommuammka (asoBbix nepexonos. Jlse ¢opmbl ypaerenuss Kianeitpona-Knaysuyca.
JlaBneHue HaCHIIEHHOrO Mapa XUIKOCTH.

20. 3akon ne#ictBus Mmacc. KoHcranta paBHOBecus k,. CrannapTHeii M300apHBIH IOTEHIHA

peakimn. YpaBHeHue usorepmsl Bant-I'odda. Koncranter paBHosecus k, m k. CBsisb Mexiy

STHMH TPeMsI KOHCTAHTAMH.
21. Koncrautsl pasHoBecust k,, k. u k .Ypapuenne uzoGapbl Baut-T'odda u mzoxops: Bamr-
lododa.

22. Cwmemenne paBHoBecud. [lpunumn Jle-lllatenbe — Bpayna. Biusuue karammsatopa Ha

XHMHYECKOE PABHOBECHE.

23. IlpaBuno ¢a3 ['ub6ca. OTHOKOMITOHEHTHBIE CHCTEMBI.

Bonpocs! K dk3ameny, 6-ii cemecTp:

1. Cxopoctb xumuueckoit peaknun. [luddepernnansHoe ypaBHeHHE CKOPOCTH.

2. DnemeHTapHas XUMHYECKasi peakius U peabHbIe XHMHYECKHE IPOLEecChl. MoKy IIpHOCTb.
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3. KuHetHuecKoe ypaBHEHHE CKOPOCTH STEMEHTADHON CTafMM W DEalbHON peakiuu. | lopsiox
peaxkiuu, OOIIMi U YaCTHBIH.

HeoGpaTtumas peaxius mepBoro nopsiaka. Bpems nosypacnana.

Heobpatumas peakuus BToporo nopsaxa. Bpems momypacnaza.

HeobGparrmas peakius n-oro nopsiika. Bpems nomypacnana.

O6paTuMBble peakiuy.

MeTos! onpeseneHns nopsika peakiiu.

e pE 3 ;o R

3aBHCHMOCTB CKOPOCTH PEAKIIMH OT TeMIIEPATypbl. 3aKOH AppeHnyca.

10. DuepreTuyeckas quarpaMmMa XHMHYIECKON peakiiu. DHEPrus aKTHBAIIHH.

11. Teopust akTUBHBIX COyJapEHHIA.

12. Teopust akTHBHPOBAHHOTO KOMILIEKCA.

13. Karanmtuyeckue peaknuu B X MeXaHH3M. KaTanusatopsl, IpoMOTOpEL, HHIHOUTOPBL.

14. DHeprust aKTHBAIMK KaTATUTUYECKHX U HEKATAIMTHYECKHX PEaKIIHii.

15. I'omoreunsIif karamus.

16. I'eTeporenHbIi KaTaIn3.

17. DHepreTHyeckas quarpaMMma reTeporeHHOro KaTallu3a.

18. OcHoBHEIe MOHATHS 57eKTPOXUMHUH. [IPOBOJHHKH IEPBOTO M BTOPOTO POJIA.

19. Dnexrpoxumuueckue peaknun. 3akons! Gapazes. Teopus Appernyca.

20. YnenpHas v SKBUBAICHTHAS 3JIEKTPOIPOBOIHOCTE 3MEKTPOIUTOB. UHC/Ia MepeHoca HOHOB.

21. MeTo/1bl H3MEPEHHS 3NEKTPONIPOBOAHOCTH. 3aKOH pasBe/ieHus OCTBaIbIA.

22. DnexTpoxumuYecKkue dnemMeHTel. J..c. [IpaBuia MOCTPOEHHS SIEKTPOXUMHYECKHX Iereii.
[IprMepsl TOCTPOCHHUS EKTPOXUMHUECKHX TICTICH.

23. smepenue 3.1.c. HopmasbHbIe 31€MEHTBL.

24. CtpoeHue rpaHHIIbl 3JI€KTPOA-pacTBOp. JIBOHHOM dMeKTprHyecKuii ClIoi.

25. Ypaenenue Hepucra. DneKTpoiHEbIE TOTEHIIHATBL.

26. DeKTpO/IbI IEPBOTO H BTOPOr0 poja. Bujisl 31eKTpoIoB.

27. Knaccudurxanus >1eKTpOXHMHIECKHX JIEMEHTOB. M3Mepenue 3.1.c.

5.3. CamocTonTebHas pa6oTa o0y4aronmerocs.

KonrpossHbie Bonpock! 115 camocTosTe/IbHOM paboTsl, 5-if cemecTp:

1. IlonsTne o TepMOAMHAMHYECKHX cHcTeMax. Kiaccudukaumm TepMOIHHAMHYECKHX CHCTEM.
CocrosiHusI CUCTEM — PaBHOBECHbIE, HEPABHOBECHBIE, CTAIIHOHAPHAIE.
2. CpoiicTBa TEpMOJMHAMUYECKHX CHCTEM, HHTEHCHBHBIE M KCTEHCHBHBIE CBOHCTBA. [lapamerper

COCTOSHUSA M GyHKIHK cocTosHus. MaTtemaruyeckas 06paboTka (GyHKIM COCTOSHES.



18

3. Ilpoueccel B TepMoauHaMuyeckux cucreMax. CaMONPOM3BONBHBIE H HECAMONPOU3BOIBHbIC.
Kpyroseie u Hekpyrosbie. PaBHoBecHBle M HepaBHOBecHbIe. KitaccHuKamus mpoueccos 1o ocodniv
ycnoBusiM. OBpaTuMble POIECCHI.

4. Oynkuuyu cocTosHus M QyHKIMM mepexona. Maremaruueckas o6pabotka GyHKLmH cocTosHuUS
GyHK1MH nepexoa.

5. BHyTpenHss sHeprus, TennoTa u pabora. [lepBbiit 3aK0H TEPMOAHHAMUKH.

6. 3aBHCHMOCTb BHYTPEHHEH OSHeprum oT oObéMa M Temmeparypel. Temmora mporecca npu
NoCTOAHHOM 00BEMe. TennoémkocTs. |

7. 3aBHCHMOCTb BHYTPEHHEH OSHEPIMM OT [aBICHHS M TeMIlepaTypel. Termiora npouecca npw

[MOCTOSSHHOM [JIaBJIEHUU. JHTANBINY. TenI0éMKOCTb.

8. Termo&MKoCTh. 3aBHCHMOCTD TEMIOEMKOCTH OT Temmeparypsl. COOTHOIIEHHE MEXY ¢ , M C, sl

UJEQTLHOTO Tasa.

9. Hopmanbhble u craHzapTHbie ycnoBus. CramjaprHoe cocTosnme. CTaHZAapTHBIE MOIbHbIC
SHTAJIBIIAHU.

10. Pabora. Pabora paBHOBecHOro nmpomecca. Pabora aApyrux npomneccos.

11. Tepmoxnmus. 3axkom I'ecca u cnenctsusi u3 wmero. Temtora obpasosanms, CropaHus.
PacTBOPEHHs, TEMI0Ta (ha30BBIX MEPEXOIOB.

12. 3aBHCHMOCTB TEIUIOTHI IIPOLIECCa OT TeMIepaTypbl. 3akonsl Kupxrodda. TerioémkocTs.

13. Pacnipeenenne sneprun. Dutponus. opmyia Bonsinmana.

14. SuTponus. Bropoi 3aKoH TepMOAMHAMHKY. 3aBUCHMOCTS SHTPOIHH OT TEMIEPATypbl. DHTPOT K
(ha30BBIX EPEXOIOB.

15.  Kpurepnii  caMONpPOM3BONBHOCTH  MPOLECCOB. M30X0pHO-H30TEpMHUYECKHI  TIpolece.
Maxkcumanbuas pabora. CBo60aHas | CBSI3aHHASA SHEPTHS.

16. Kputepuii caMOIPOM3BOIBHOCTH MPOIECCOB. U306apHo-u30Tepmudeckuii mponece. [Tonesznas
pabora. CBoOOIHAs U CBSI3aHHAsK SHEPIHS.

17. AbcomoTHas 3HTpomus. Tperuil 3akoH TepMoaMHAMHKH. OObelHHEHHE HEPBOIO U BTOPOIo
3aKoHOB. [IoHATHE O XMMHYECKOM MOTEHIIHAIIE.

18. 3aBucumocTs G OT TeMIIepaTyphI i OT AaBieHus. YpasHernue I n66ca-IensMroba.

19. Tepmomunamuika ¢a3oBbIX mnepexomoB. JIBe GOpMBI ypaBHeHHs Knanelipona-Knaysuyca.

ﬂ;aBHeHHe HacCBIMIEHHOTO Mapa XHUIKOCTH.

KoHTpo/IbHbIE BOIIPOCHI ISt CAMOCTONTEAbHOH PaboThi, 6-ii cemecTp:
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3akon pneiictBusi macc. KoHcranta paBHOBecus k ,- CTaHapTHEI H300apHBI MOTEHIMA
peakuuu. KoHcranTsl paHOBecus k. ¥ k. CBA3b MEXIy TpeMs KOHCTAHTAMH.

Koncranter pashosecuss k,, k, u k, .YpaBHenue uzoGapsl Baut-Todda u nu30xopbl Bawni-

Fodda.

Cmewmenne pasuoecuit. [lpunnun Jle-Illarense — Bpayma. Brusmue Karajgusaropa Ha
XHMHYECKOE PaBHOBECHE.

[IpaBuno ¢a3 I'n66ca. OTHOKOMIIOHEHTHBIE CHCTEMBI.

JIByXKOMIIOHEHTHBIE CHCTeMBL. TepMuueckuii aHanus. JluarpaMmbl COCTOSIHHS. Omnpenenenue
COOTHOLIEHHUs (a3 U cocTasa (as.

JluarpamMmbl  COCTOSHMSL cHCTeM C 00pa3soBaHHEM XHMHYECKOTO COEIMHEHHS, ILIABSIIErocs
KOHTPY3HTHO ¥ HHKOHTPY3HTHO. [IpHHLIHIT COOTBETCTBHSL.

JlnarpaMMbl COCTOSIHUS CHCTEM C 0Opa3sOBaHMEM TBEPIBIX PACTBOPOB JUIS BCEX COCTABOB W ¢
OrpaHHU4YCHHOM PaCcTBOPUMOCTHIO. [IpHHIIAIT COOTBETCTBHS.

CropocTh xumuydeckod peakmuu. JuddepenunansHoe ypaBHeHwue CKOPOCTH. DJeMeHTapHas
XUMHUYECKas peaKis H peanbHble XHMHYECKHE Mpoleccsl. MosekynspHocTh. KuneTHueckoe
YPaBHEHHE CKOPOCTH 3JIEMEHTAPHOHU CTa/IH U peanbHOR peakuuu. [Topsaok peakimu.

Bpemst monypacnama. HeoOpatumas peakuus mepBoro mnopsaka. YpaBHeHHe Appenunyca.
DHepreTuyeckas quarpamMma peakiiuu.

QoH/I OUCHOYHBIX CPENCTB /Ul NPOBENEHMS AaTTECTALMH YPOBHA C(OPMHPOBAHHOCTH

KOMIIETEHIIMH 00YJarOMMXCs 110 JUCUMILTHHE 0)OPMIISIETCS OT/ETBHBIM JOKYMEHTOM.
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6. YHEBHO-METOJMYECKOE 1 HHOOPMAILIMOHHOE OBECIIEYEHUE

JUCHUIIJINHBI
6.1. KauroofecneueHHocrs

KHUT'OOBECMEYEHHOCTH

Konuuec
TBO
IK3CMILNA
HaumeHOBaHMe MTHTEpaTyphI: aBTOD, HA3BAHKE, BH| H31aHU, m;::m poB 2 R——
H31aTE€NbCTBO H3aHHMI Gubnuoreke Bal'V
B
oudbnuot
EKe
Bal'V s
COOTBETC
TBHH C
@Iroc
BO
1 2 3 4
OcHoBHas nureparypa*
1. B.W. I'peisynos, U.P. Kysees, E.B. ITospkosa u ap. 2014 2 http://www.studen!
@uzuyeckas Xumus - 2-e U3, crep. - M. : ®JIMHTA, 2014. brary.ru/book/ISBNY
785976519633.htm
2.I".B. Bymunoposa, 10.I". Tanamerauros, X.M. Spomerckast u 2012 http://www.student
ap. Pusnueckas xumus. Kaszans: Usn-so KHUTY, 2012. brary.ru/book/IS3}
785788213675.huir
3. B. B. Epemun OcHoBbI Gu3ndeckoit xumun: B2 4. Y. 1 : 2013 I http://www.studen:!
ud -3-e u3a. M. BUHOM. 2013. . )
Peopus:-2 A brarv.ru/book/ISB N
785996321063 .him
4. B. B. Epemun OcHoBHI u3nueckoi xumun: B2 4. Y. 2 : 2013 I http://www.student|:
3agaun -3-e u3a. M. BMUHOM. 2013 brary.rw/book/ISBN
785996321070.hum ..
JononHuTeNbHAS TUTEPATYP
2012 1 http://e.lanbook.com

1. Adpanacees b.H., Axynosa FO.I1. ®usuyeckas xumus. Usm.
Jlanb. 1-e u3g. 2012.

books/element.php’r
1 id=4312

6.2. Ilepuonuyeckue H3TaAHUA:

1, XKypHan Gpusudeckoil XUMHH.

6.3. UaTepHeT-pecypcesl.

j http://www.scirus.com/

2, http://www.ihtik.lib.ru/

3. http://www.y10k.ru/books/

4. http://www.abc.chemistry.bsu.by/current/fulltext.htm
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http://www.sciencedirect.com
http://chemteq.ru/lib/book
http://www.chem.msu.su/rus
http://djvu-inf.narod.ru/nclib.htm

http://www.elsevier.com/

10.  http://www.uspkhim.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECINIEYEHUE JUCLMUILIVHBI

HJ’IH peanH3aliyl JaHHOW JHUCIHHUILIMHLI HMEIOTCH CHI€LUATBHBIC [TIOMELIEHHAS 114 IPOBEICHM S
3aHATHH NEeKIHMOHHOIO THIIA, 3aHATHH [IPaKTH4YECKOT0 THIIA, TPYIIIOBBIX H HHIUBHYaAIbHbLIX

KOHCY/IbTAllHA, TEKYIIEro KOHTPOIS H IPOMEXKYTOUHOM aTTECTAIHH. Jlabopatophbie pabGorhi

npoBozsTcs B naboparopuu 331-1, 425-1, 433-1, 405-1.

Ilpy 4TeHHH JIEKIHOHHOIO Kypca HCIONB3YIOTCS MYJIbTHMEIHHHbIE cpenctsa oOyueHus B

BHJIe HA0OPa ClIali/I0B C JIeMOHCTpalHel Yepes poeKTop.

Ilepedens HCMoNB3yeMOro JIMILEH3HOHHOTO MPOrpaMMHOr0 obecriedenms: Windows 7.

Microsoft Office 2010, Power Point, Adobe Reader,

Ha n1abopaTopHEIX 3aHATHSX HCTIONB3YeTCs ClIeyIomee 1abopaTopHoe 060Dy I0BaHHe:

ycranoska Pebunnepa

BOJIFOMOMETPHYECKAs YCTAHOBKA CO BCTPIXHMBATEIEM
KaJIOpUMETp ¢ TepMoMeTpom bexmana
pedpakTomeTp 1abopaTopHbIi

OIOpeTKH THTPOBAILHEIE

MOCT NIEPEMEHHOTO TOKA JUISl H3MEPEHUS 3JIEKTPONIPOBOTHOCTH
KOHIYKTOMETp 1ab0opaTopHEIit

BECBI JIEKTPOHHBIE

pH-metp 340

uonomep DB-74

yaeTparepmocTaT Y T-2

Jocka

MEJI
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PaGouyio nporpammy cocrasun gouent Jlo6ko B.H. ////

Peuenzent
(npencraBuTens paboToaaress)

K.X.H. JLK. JlaBpyxun

IIporpamma paccmoTpeHa 1 0100peHa Ha 3aceianuu KadeIpbl XHMHH

Iporokon Ne /0 ot 25. 08 202/ 20 r

3aBenyrommii kadenpoii ,“// peeTier B.A. KyxTun
<7
4

Pabouas mporpamma paccMOTpeHa H 0100peHa Ha 3acelaHui y9eOHO-METOTHYECKONH KOMUCCHI
Hanpasnerust 04.03.01 — « Xumus»
[potokox Ne /0 ot 25.04 2¢2/ 20 .
[Ipencenarens komuccuu // //0?""‘_’/ b.A. KyxTun
7
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JIUCT IEPEYTBEPKJIEHUS
PABOYEN MPOTPAMMBI JUCLIUILIVMHBI

Pabouas nporpamma oo6pena Ha y4€eOHBIN rog

ITpoToxoun 3acenanus kadeapsr Ne oT roja

3asenyromuit kagenpon

Pabouas nporpamma ogobpena na yueOHBIHN roj

[IpoTokoun 3acenanus kapeapsl Ne oT rozia

3aBeayromuii kadeapoii

Pabouas nporpamma onobpena Ha y4eOHBIH roj

IIpoToxko:n 3acenanus kadeapsbr No oT roja

3aBeayromuii kadenpoii
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JIUCT PETUCTPALIUM UBMEHEHMUIA

B pabouyyro NMporpaMmy IUCLIMIIHHbB
«Du3nYecKas XUMHs» 00pa3oBaTenbHOM MporpamMmel Hanpaeierus noarotosku 04.03.01 — Xumus.,

HanpaB/IeHHOCTh: XAMIYECKHH aHATH3, XAMUYECKast K 9KOIOTHYECKas SKCIEPTH3a 00BEKTOB
OKPYIKalOLIeH cpeib

Howmep

HU3MEHEHHA

BHeceHbl u3MeHeHUs B yacTh/pas/iesnsl
paboueii nporpammbi

HUcnonuurens
DUO

OcHoBaHue
(HoMep W aarta npoTokona
3acelanus kadeapsi)

]

3aB. kadenpoi

Hoonues DHO



