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1. OEJIM OCBOEHUS TUCIUIIJIMHBI

[lespr0 OCBOCHHUS MUCHUILIMHBI «DU3HUECKast XHMHSY SBISETCS 03HAKOMIICHHE CTYIEHTOR C
COBPEMCHHBIM COCTOSHHEM XHMHYECKON HayKH B €€ 4acTH, Kacarouleicsi OCHOB CTPOEHHS BEeLIeCTsa,
OCHOB XHMHYECCKOH TEPMOJMHAMHKH, TEPMOXHMHH, YIEHHS O XMMHYECKOM PABHOBECHH, OCHOBHbBIX
3aKOHOMEPHOCTEH XUMUYECKOU KMHETHKH.

3ajauM: 3HaHWE OCHOBHBIX MOHSTUM W 3aKOHOB XMMHH, KaK OJHON M3 OCHOBOIIOJIATAIOLINX
CCTECTBCHHOHAYYHBIX IHCLUIUIAH, CTAI0 B HACTOsMIee BpeMs OasucoM Ul H3y4YEeHHs MHOIHX
NPaKTHYECKH BaXKHBIX BBICOKMX TEXHOJOTWH, B TOM 4HClie — HaHOTexHoimorui. Kpome oBiagenus
OCHOBAMH TEODHH XHMHYECKOM CBSA3H, NPEICTABICHHAMH O (HU3AKO-XHMHUYECKHUX CHCTEMax M
3aKOHAMH TEPMOJAWHAMHKH, UMEETCSi HEOOX0AMMOCTh §0JIee TeCHOr0 3HAKOMCTBA C KOHKPETHBIMI
NPHIOKEHUSAMH HX B TEPMOXHMHH, pacu€raX XHMHYECKHX PaBHOBECHH, TEPMOIAMHAMHYECKOM
aHaIM3e XHMHYCCKHX cucteM. OTaenbHON BakHeWINeH 3ajadedl SBISETCS H3y4EHHE OCHOB
XUMHYECKOH KHHETHKH M OBJIAJICHHE METOJMKOM pacu€ToB CKOPOCTEH XUMMYECKHX peakimii. Ot
CTYIEHTa TPeOYeTCs HE TONBKO YCBOEGHHME OOIIMX Ml W MPHHIMIIOB TEOPHH, HO M MX aKTHBHOE
NPUMCHEHHE, TPUIOKEHHUE K aKTyallbHBIM 33JladaM XMMHH, XMMHYECKOM TEXHOJIOMMH U MHOIMX
BBICOKMX TEXHOJIOTMHM, TAKMX KaK HAaHOTEXHOJOruu. B mporpamMme Ha OCHOBE H3JI0OKEHHS OCHOB
XHMHYECKOH TEPMOAWHAMHKA U KHHETHKM H OOIIMX BONPOCOB 3JIEKTPOXMMHM DPACCMOTPEHBI
BOIIPOCBI HX MPaKTHYECKOrO NPUMEHEHHs U TEPMOXHMHYECKHX M KHHETHYECKHX Dacyéros. a

TaKXXe pac4ETOB XUMHUYECKHX paBHOBCCHﬁ.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

HMucnunnnaa «PusudecKkas XHMH) OTHOCHTCS K 00sI3aTe/IbHON YacTH yueOHOro Iiana.
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3. INIAHUPYEMBIE PE3YJIbTATHI OB YYEHUS IO JAUCHUIIIMHE

[Inanupyemble pesynbraTsl OOy4eHHSs MO [MCHHMIUIMHE, COOTHECEHHBIE C ILIAHHPYeMBIMH

pesynbraraMu ocsoerust OITOII (koMIeTeHIUSAMEI ¥ HHAMKATOPaMU JOCTHKEHHS KOMIIETEHIIHA )

®opmupyembie
KOMTMETCHLUHMH

(xoxn, conepxaHue
KOMMETEHLIH)

[TnaHupyemble pe3ybTaThl 00Y4EHHSs MO JUCLIUILTHHE, B
COOTBETCTBHHU C HHAUKATOPOM JOCTHKEHHS KOMIIETEHIIHU

Hunukarop goctukeHus
KOMIIETEHLIUH
(k00, codepxcanue unouramopa

PesyneTarel 0b6yuenus no
JUCLMILTHHE

HaumenoraHue
OLIEHOYHOTO
cpeacTea

OIIK-2. Cniocoben
NPOBOJUTE C
cobmoaeHHEM
HOPM TEXHUKHU
OesonmacHocTH
XHMHYECKHH
IKCMIEPUMEHT,
BKJIHOYasi CUHTE3,
aHau3, U3yUeHHe
CTPYKTYPBI U
CBOHCTB BEIIECTB U
MaTepHaoB,
UccleI0BaHHE
MPOLIECCOB C HX
YYACTHEM.
OIIK-6. CniocoGen
TNIpeICTaB/IATh
pe3yabTaThl CBOSH
paboThl B YCTHOM H
MACBMEHHOH
dopme B
COOTBETCTBHH C
HOpMaMH H
MpaBUIaMHu,
TIPUHATBIMH B
NpodeCcCHOHAIbHO
M cooOlLiecTRe.
IIK-4. Criocoben
pazpabarbiBaTh
METOAMKH U3HKO-
XHMHYECCKHX
METOJOB aHaJIn3
pacTBOpOE,
MaTepHaJIOB H
HHbIX OOBEKTOB B
COOTBETCTBHH C
TpeboBaHUAMHU
TEXHOIOTHYECKOH
JOKYMEHTAI[HH.
ITK-6. Criocoben
[IPOM3BOJHTh
naboparopHble
WCCIIeJOBAHMS,
aHan3bl
oToOpaHHbIX Mpod
1 00pa3uoB A

OI1K-2.1 3HaeT K1acchl ONacHOCTH
OCHOBHBIX BPEIHBIX XUMUUYECKUX
BEIIECTB U CTEMNEeHb UX BO3JIEHCTBHS
Ha OKPY’KaroILyIO Cpeay; obuiue
npaBu/ia TEXHUKH 6€30MacHOCTH NpH
paboTe B 1a00OpaTOPHAX C ONACHBIMH
XMMHYECKHMMH BELIECTBAMH.
OIlIK-2.2 YmeeT npoBoauTh
HCCIIEI0BaHHS, BKIIIOYAsA CHHTES,
aHau3, U3yYeHHe CTPYKTYPbI U
CBOMCTB BELIECTB U MATEPHATIOB,
MPOLIECCOB C HX YYACTHEM C
COOMIOIGHHEM NPABHJT W HOPM
TEXHUKH O€30MacHOCTH.
OIIK-2.3. Bnaaeet cnocoGHOCTbIO
OLIEHUBATHL MPHUYHHBI BO3MOKHBIX
HapyLIEHHH NTapaMeTpoB
TEXHOJIOrHYECKOro MpoLecca,
MCIIPABHOCTb 000PYI0BaHUs MPU
NPOBEJEHUH XHMHUUYECKOTO
3KCMepUMeHTa, 6€30MacHOCTh ero
HCIONB30BaHMUA, BO3ZMOXKHBIC PHCKH.
HaBblKamMH 6€30MacHOro oopalleHus ¢
KHCIIOTaMH, ILIEI04YaMH,
JIErKOBOCILIaMEHS FOLIUMMCH
KUAKOCTAMH U APYTHMH
XMMHYECKUMH BEUIECTBAMH.
OIIK-6.1. 3HaeT nucbMEHHbIE U
YCTHbIE S3bIKOBbIE HOPMBI,
COBPEMEHHBIX QYHKIIHOHAIBLHBIX
CTUIEH [IJ11 OCYILECTBIICHUS AETOBOM
KOMMYHHKALIMK B YCTHOH H
NMUCbMEHHOH (hopmax B npeaenax
npoecCHOHAIBHOM 1eATENbHOCTH HA
PYCCKOM M MHOCTPAHHOM f3bIKE;
HOPMBI U MPaBUIia, TPHHATHIE B
npodeccHoHATEHOM cooblIecTBe qs
NPeJCTABIEHUS Pe3y/IbTATOB CBOEH
JEATENBHOCTH B YCTHOM H
MUCbMEHHOH (opMme.
OIIK-6.2. YMeeT npeacTasisTh
pe3yabTaThl paboThl B BHIE OTYETA M0
CTaHIapTHOH (OopMe Ha PYCCKOM M
WHOCTPAHHOM S3bIKE; NPE/CTABIATh
MH(OPMALIMIO XHMHYECKOrO
coaepaHus ¢ yuérom TpeboraHui

3HaeT: OCHOBBI
COBPEMEHHBIX
NpeACTaBIeHUH O
CTPOEHHH MOJEKYJI,
OCHOBHBI€ 3aKOHBI
XHMHUYECKOH
TEPMOAMHAMUKH, YUEHHE
0 XUMHYECKOM
paBHOBECHH;
OCHOBHBI€ 3aKOHbI
XUMHYECKOH KMHETHKMU;
OCHOBHBIE TPeOOBaHHA
3KONOTHYECKOH
Be3onacHocTH NpH
NPOBEACHHH XUMUYECKUX
peaKiMi;
¥Ymeer: II0IB30BaTHCS
OCHOBHBIMH
TEPMOXHUMHYECKUMHU
YPaBHEHUSIMH U
IIPOBOJIMTH
COOTBETCTBYIONINE
BBIYUCIIEHHUS,
paccUuThIBaThH
XUMHYECKHE
PaBHOBECHS H
OIIpeAensaTh
HalpaBIeHHue
obpaTumoit
XAMHYECKOH peaKluu;
paccuYuTLIBAThH
CKOPOCTh XUMHUYECKOH
peakuyy B TaHHBIX
YCIIOBUSX;
odecrnevynBaTh
0e30macHOCTE
MIPOBEICHHS
XHMHAYECKOHN peakIuu B
JaHHBIX YCIOBUSX;
Bianeer ocHOBHBIMU
METoJaMu pacuyéra
TEMJI0BbIX 3PheKTor
peakiki, MeTogaMu

TECThI, BOMPOCH!
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OLIEHKH
3KONMOrHYECKOro
COCTOSHHSA
00BEKTOB.

6ubnuorpaduyeckol KyIbTYpbl;
MpaBU/IbHO MHTEPNPETHPOBATH
Npo(ecCHOHANBHYIO JIEKCHKY Ha
MHOCTPAHHOM $I3bIKE C
COOTBETCTBYIOLLHMM OMNpe/ieNeHHeM Ha
PYCCKOM A3bIKE.

OIIK- 6.3. Bnaneer HaBbIKamMH
MOArOTOBKH NPE3eHTALIUU 10 TEME
paboThI U NpeacTaBieHus eé B
COOTBETCTBUM C HOPMaMH M
MpaBuUIaMH, PHHSATHIMH B
NpogecCHOHANLHOM COO0LLECTRE;
CMOCOOHOCTBIO MPEACTARIATh
pe3ynbTarsl NPodecCHOHANbHOM
HanpaB/leHHOCTH B BU/E TE3HCOB
JOKJ1aJ1a Ha PYCCKOM H MHOCTPaHHOM
A3bIKE B COOTBETCTBHHU C HOPMaMH U
NpaBU/IaMH, MPUHATHIMH B
XHMHYECKOM coobLiecTBe.
[1K-4.1 CtangapTbl, METOIMKH H
HHCTPYKLHH, OTIPEAEISIOLINAE NOPSI0K
pa3zpaboTku u ohopMIEHHS OTYETHOM
JOKYMEHTALIHH [0 pe3yJibTaTaM
HCCea0BaHKH U pa3paboTok;
I1K-4.2. ¥Ymeer BbIOUpaTh METOABI,
HHCTPYMEHTBI U 000pyI0BaHKE 171s
MPOBEICHUA XMMHUYECKOT0 aHaIH3a;
I1K-4.3. Braneet coBpeMeHHbIMH
METOaMH NPOBEACHUs
9KCMIEPUMEHTOB U HabMtOAeHHH B
obnactu npodeccHoHATEHON
JIesITebHOCTH.

[1K-6.1 3HaeT ocHOBBI H3HKO-
XMMHYECKHUX METOIOB HCCIeIOBAHMS
0OBEKTOB OKpYKaroLlel cpejibl;
[1K-6.2. ¥meer npouzBoauTh
nabopaTopHbie HCClleJ0BaH s,
3aMepbl, aHaIM3bl OTOOPaHHBIX
NPHPOHBIX 00pa3LIOB; PacCUUTHIBATH
fpefieNbHO JOMYCTHMbIE
koHueHTpauuu (ITJ1K) speansix
BELLECTB TEXHOreHHOTO XapakTepa;
paboTaTh Ha aHATHTHYECKOM
nabopaTopHOM 000PYI0BAHUM;
I1K-6.3 Banageer meTogamu
MPOBEACHUA IKOJIOTHYECKOrO
MOHHTOPHUHIa

pacuéTa XMMHUYECKHX
PaBHOBECHIA;
OCHOBHBIMH
KHHETHYECKHMH
YPaBHEHHAMHU;
OCHOBHBIMH MEpamMu
IKOJIOTHYECKOH
0e30nacHOCTH.
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4. OBBEM U CTPYKTYPA JUCIIUITIJINHBI

TpynoeMKoCTh JUCIHILTHHEI cocTaBsieT 12 3a4eTHRIX enuaumIl, 432 gaca.

TemaTuuecknii nian
dpopma obyuenus — ouHas

Ne

KonrakTHas paborta Dopmsl
o0yyaromuxcs TEKYIIero
C IEAAroru4eCKuM KOHTPOJIS,
paboTHHKOM dbopma
[IPOMEXKYTOU
HOH
aTTecTaluu
(no
cemecmpam)

HanMernoBauue tem
W/WH pasesioB/TeM
IHCITHILTAHEL

Cemectp
Henens cemectpa
CamocrodaresibHas

pabora

Jlekumu
JlaboparopHsle
paboTsl
B dopme
MPaKTHYECKOH
MOArOTOBKH

3AHATHA

™| Ipakruueckue

Bgeenenue. OcHOBHEIE 5 1 4
TIOHATHS H
TEPMHUHOJIOTHS.
OHU3HKO-XUMHYECKHE
CHCTEMBI.

Hynesoii 3akoH 5 2-3 |8 4 8 2
TEPMOTUHAMHUKH.
Temmnepatypa. IlepBoiit
3aKOH TEPMOIHHAMHUKH.
OHTAIBIIHS.
Tenno&mkocTs.
Tepmoxumusi. 3akoH
I'ecca. 3akoH
Kupxroboda.

Crarucruyeckoe 5 Pelitunr-
obocHOBaHuUE KOHTpOIb Ne
sHTponuu. ®opmya 1
Bonsnmana. Bropoit
3aKOH TEPMOJAWHAMHUKH.
TemmneparypHas
3aBHCHMOCTE SHTPOIUH.

L
1
S
L=y
Ll
oo
[§e]

Kpurepwuit 5 5-6 |6 3 8 2
CaMOITPOM3BOJIBHOCTH
H30TEepMUYECKHX
npoueccos. U3obapHo-
HA30TEPMUYECKUI U
HA30XOPHO-
HM30TEPMUYECKUH
NOTEHIMATBL.
ABconmoTHbIE
sHTponMy. Tpernit
3aKOH TePMOIUHAMUKH.




I'naBHOE ypaBHeHuE
TEpMOAMHAMHKH
XUMHUYeCKH
NOTEHIHAI.
XapakTepuCTHYECKUE

GOYHKIUH.

Ypapuenue ['ub06ca-
I'ensmronsna.
3aBHCHMOCTH
XHMHYECKOTO
MOTEHIIHAA OT
JABJICHHS U
KOHIIEHTpalHH.
TepmonuHamuka
(ha30BBIX IEPEXO0B.
YpaBHeHue
Krnaneiipona-
Knaysuyca.

Hexotopsie Bompochl
TEXHHUYECKOH
TEPMOIHHAMUKH.
Iloka3zarens anmabaTs!.
VpasHeHue anuabarsl.
[Tuxn Kapro. Pa6ora
nukia Kapso.

PeliTunr-
KOHTpOJTb No
2

YueHue 0 XUMHYECKOM
paBHOBECUHU. 3aKOH
JeHCTBHS Macc.
CrannapTHbrit
u300apHEIH MOTeHIHA
peakuuu. KoHCcTaHTHI

paBrHoBecus Kp, Kc, Kx.

YpaBHEHHS H30TEPMBL,
U300apbl U H30XOPHI
Bant-I'odda.
Kpurepun
XHMHYECKOTO
PaBHOBECHS.

10-
11

OOmue cxeMsl
PacY€TOB XUMHUYECKUX
paBHOBecuil. MeTon
Témxuna-IlIBapimana.
Pacuér cocrasa
PaBHOBECHOM CMECH T10
KOHCTaHTE PaBHOBECHSI.

11-
13

10

Da30BbIe PABHOBECHS.
[IpaBuno ¢a3 'ubbca.
OIHOKOMIIOHEHTHEIE
cucTeMsl. JlnarpaMmMbl
COCTOSTHHUS
OJTHOKOMIIOHEHTHBIX
CHCTEM.

13-
14
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JByXKOMIIOHEHTHBIE
cucteMsl. Tepmugeckuit
aHam3. CucreMsl ¢
oOpazoBaHueM
XUMHYECKOT0
COEIUHEHUS], CHCTEMEI C
HEOIPAHWYEHHOM U
OrpaHUYEeHHON
pacTBOPHUMOCTEIO
KOMIIOHEHTOB. TBEp/IbIe
PacTBOPEL.

14-
16

12

TepMmomuHaMuka
pacTBOpOB
KonnernTtpanumu.
IlapuuansHble MOJTBLHEIE
BEJIMYHMHBIL. Y paBHEHUE
I'm60ca-/Irorema.
3akons! Payns u enpu.

16-
17

13

3akons! Konopanosa.
O0YIITHOCKOITHYECKIH
H KPHOCKOITMYECKUH

3¢ dext. 3akoH
pacnpeznenenus. OcMoc.
CosepineHHBIE 1

PEryJISipHBIE PaCTBOPBL.

17-
18

PeiiTunr-
KOHTPOJBb No
3

Haimuue B aucuunmize
KIT/KP

Bcero 3a 5 cemecTp:

72

36

72

Ok3amen (27)

14

XUMHUYECKasi KHHETHKA.
CKOpOCTH XMMHYECKAX
peaKIui.
DneMeHTapHbIe
XHMHYECKHE PEaKIIuu;
KHHETUYECKOE
yPaBHEHHE CKOPOCTH.
MonexkynspHOCTb.
ITpsimast u oOpaTHas
33244 KHHETUKH.

15

PeasipHBIE XUMHYECKHE
npomneccsl. Ilopsaok
peakuuu. Onrcanue
XHMHYECKHX PEaKITuid
middepeHIMATEHEIMU
ypaBHeHHsIMH. [IpsMas
u obparHas 3agaun
KMHETHUKH IS
pPEAIbHBIX PEaKLMi.

16

HeoGpatumele peakimu
NIEPBOIO U BTOPOTO,
TPETHETO U N-HOTO
OpsiKa.

3-4




17

MeTtos! onpeneneHus
MOpSIKA peaKilyH.

45

18

3aBHCHMOCTH CKOPOCTH
peaxiuu ot
TEMIIEpaTyphl. 3aKOH
Appenunyca. JHEprus
aKTHBAIMH.
OHepreTHyeckas
quarpamma
XMMHYECKOH peakIuu.

5-6

Petitanar-
KOHTPOIIb Ne
1

19

CnoxHble peakuyu.
OO6parumsre,
napaJulelIbHEIE,
MOCeI0BaTENbHEIE,
CONPSUKEHHBIE PeaKIiHy.
DOTOXUMUYECKHE U
[IETTHBIC PeaKIIHH.

20

MexaHu3M XUMHYECKHUX
peaxiui.
bumonexynspusie
peaxuuu. Teopus
aKTHBHBIX COYJapeHui.
Teopus
aKTUBHPOBAaHHOTO
KOMILJIEKCA.

8-9

A

Karamutuueckue
PEaKIuy | uX
MEXaHHU3M.
Karam3zaTopsi,
IPOMOTOPBEIL,
HMHTHOMTOPEL. DHEPrHs
aKTHUBaIHU
KaTATHTHYECKHUX H
HEKaTAJTUTHYECKUX
peaxuit. 'oMoreHHbIH
KaTaJus.

10-
11

22

I'eTeporeHHblit KaTamus.
Mexanusm
reTepPOreHHO-

KaTaJIH THYECKUX
peakiuii.
OHepreTuyeckas
quarpamma
reTepPOreHHOro
KaTaJlu3a.

11-
12

PeiiTunr-
KOHTpOJIb Ne
2

23

OcHOBHBIE TIOHATHS
BIIEKTPOXUMHUH.
ITpoBOIHMKH IEPBOTO U
BTOPOT'O pojia.
JNEKTPOXUMHUYECKHE
peaxuu. 3aKOHBI
Qapanes. Teopus




Appennyca. OCHOBHEBIE
TIOJIOKEHHUS
CTaTACTUYECKOM
TEOPHUH JIEKTPOIUTOB.

24

VienpHas u
SKBUBAJIEHTHAS
3JIEKTPOIIPOBOIHOCTH
3JIEKTPOJUTORB. YKcia
MEPeHOCca HOHOB.
Metoas! U3MEpeHHUs
3IIEKTPOIIPOBOTHOCTH.
3aKOoH pa3BeICHHS
OcTBanBIa.

14-
15

25

DNEeKTPOXUMHYECKHE
3JIeMEHTHL D.1.C.
IIpaBuna mocrpoeHus
ANEKTPOXUMHUIECKHX
ueneu. M3mepenue
3.4.c. Hopmansabie
anemeHTHL. CTpoeHue
TPaHUIIBI AIEKTPOI-
pactBop. JIBoitHOH
SIIEKTPHUUYECKUU CIIOH.

16-
17

26

Ypasrenue HeprcTa.
ONeKTpoHBIE
MIOTEHIIHAIB.
DIIeKTPOIEI IEPBOTO U
BTOpOTO pona. Bumer
3JIEKTPOIOB.
Knaccudukanus
TEKTPOXUMHUYECKHX
aneMeHTOB. Mi3Mepenue
3.11.c. XHUMHYECKHE
HCTOYHMKHU TOKA.

17-
18

Pe#iTunr-

KOHTPOJIb Ne
3

Bcero 3a 6 cemecTp:

72

36

72

Ox3ameH (27)

Hanwyne B qucuuimbe
KIT/KP

Hroro mo gucuuminge

144

72

144

18

Ox3ameH (54)
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Conepxanue JeKIHOHHBIX 3AHATHIH 110 AHCHAILIHHE

5-# cemecrp.
Paspen I. KIACCHYECKASI TEPMOJANMHAMMUMKA

Tema 1. Beenenne

Coneprxanue TeMbl. OH3HKO-XUMHYECKHH TOIXOI K OMHUCAHHUIO npupossl. Tepmomunamuka
Kak Hayka. DHU3HKO-XUMHYECKHE CHCTEMBL. Mx Knaccuuxaims.

Tema 2. Tepmomnnamuyeckoe oONHCAaHHE XHMHYECKHX CHCTEM. IlepBoiii  3akon
TepMoauHaMuKH. Tepmoxumus

Coznepxanue Temsl IlapameTpsl cOCTOSHHS W (BDYHKIMH COCTOSHHSL. OKCTEHCHBHEIE U
MHTEHCHBHbBIE CBOHCTBA. YPaBHEHHE COCTOSHHUS MICATBHBIX Ta30B. MH3MKO-XUMHUYECKHE IIPOIECCHI
u ux Knaccupukanyus. PaBHOBecHble u oGpaTuMble mpoueccsl. PaBHOBeCHOe u CTallMOHApHOE
cocrosiape. Dynkumu nepexona. Hynepoil 3akoH TepmomuHAMUKH. Temneparypa. Buytpenuss
sueprus. Teriora u paGota. IlepBbiit 3akoH TepmomuHamuku. Ternora H30XOPHOr0 ¥ H300apHOro
nmpoueccoB. DHTanbnus. Temnoémkocts. CTaHTapTHBIE MOJBHBIE BeTHYHHBL PaGoTa pasiIHYHbIX
nporteccoB. Tepmoxumus. 3axon I'ecca. Temnosble 3pdeKTs XUMHUECKHX peakuuii 1 (asossix
nepexonoB. Temnots pactBopenus. 3akon Kupxrodoa. Kanopumerpus.

Tema 3. Owurpomus. Bropoii 3akoH TepMoaHHAMEKH. Tepmoaunamuyeckue
NOTEHIHAJIBI

Conepxanne Tembl. Pacnpepenenue sueprum. CraTHCTHUECCKOE OGOCHOBAHME JHTPOITHH.
®opmyna bBombumasa. Bropoif 3akoH TepMoaHHAMEKH, CraHzapThble MOJIBHBIE SHTPOMHI.
TemnepaTypHas 3aBHCHMOCTb JHTPONHH. DHTPOINHS CMEIIEHHS: SHTponus (a3oBbIX NEPEexo;I0B.
Camonpon3BoIBHOCTE TpoIeccoB. Kpurepuii caMOmpoH3BOIBHOCTH M30TEPMHUYECKHUX MPOLECCOB.
N300apHO-H30TEPMHYECKHH 1 H30XOPHO-M30TEPMHUYECKHH IOTEHUMaIbl. MakCcHManbHAsS U
MaKcHMallbHas nojesHas pabora. AGcomoTHEIe SHTponuH. TpeTHii 3akon TEePMOJHHAMHUKH. [ TaBHOE
YPaBHCHHC TEPMOAMHAMUKH (OOBEIMHEHHBIN 3aKOH) JUIS 3aKpHITBIX M OTKDBITBIX CHCTEM.
Xumuyeckuif NOTeHIHAL. XapaKTepHCTHYECKHeE bynxumu. Vpasrenne I'm66ca-IenbMmronsia.
3aBUCHMOCTE XMMHYECKOTO IOTEHIHANd OT JaBICHHS U KOHUEHTpauuu. OYruTHBHOCTL U
aKTHBHOCTE. Tepmosmnamuka (hasoBbix nepexonoB. YpasHenue Knanelipona-Knaysuyca. ®a3osnie
[IEPEXO/IbI MEPBOr0 U BTOPOrO poja. 3aBHCHMOCTH JABJIEHUS HACHIIEHHOTO napa >KHAKOCTH OT
TEMIEPaTyphlL.

Tema 4. HekoTopble Bonpochl TeXHHYECKOik TEPMOIHHAMHKH

Copepxanne Tembl. Pabora H30TEPMHYECKOTO ¥ aaHAGATHYECKOroO pacirpenus (cxartus ).
Iokasarens anuabdarsl. Ypasuenue anuabarsr. Llukn Kapno. Pa6ora muxina Kapro. Cusosbie THKIe!

PCaANBHBIX TCILTOBBIX MAalllMH.
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Tema 5. Yuenne o XuMHYECKOM PaBHOBeCHH

Conepskanre Templ. 3akon neiictsus macc. CraHmapTHbIH H300apHBIA MOTEHIHAT peaKinHy.
Koncrants! parosecus Ky, K., Ky. Ypasuenue uzorepmsl Bant-T'odda. I'ereporennsie paBroBecHs:.
Ypasrenust u3o06ape! u u30xopsl Bant-I'odda. Biusaue nasnenus u Karanu3aTtopa Ha paBHOBECHE.
Kpurepun xumudeckoro pasHoBecust. [IpuHImi Jle-Illarenpe-Bpayna. O6uiue cxems! pacuéros
XHMHYECKHX paBHOBecui. Meron Témkuna-IlIBaprivana. Pacuér cocrara PaBHOBECHOH CMeCH 110
KOHCTaHTE PaBHOBECHS.

Tema 6. ®a3oBbie paBHOBeCHS

Coneprxanne Temsl. IlonsTre 0 KoMmnoHenTe, dase, yncie creneneii cBoGobl. ITpasuno ¢as
['m66ca. OnHOKOMMOHEHTHBIE CHCTEMBI. JMATPAMMEI COCTOSIHHS OJHOKOMIIOHCHTHEIX CHCTEM.
JIByXKoMmoHeHTHBIe cHcTeMbl. TepMmudeckuii amamus. CHeTeMs! ¢ 00pa3oBaHHeM XHMHYECKOIO
COCIMHEHMS, IUIABSIIMECS KOHIPYSHTHO W WHKOHTDYIHTHO. JIBYXKOMIIOHEHTHBIC CHCTEMBI C
HEOTPaHHYEHHOM M OrpaHM4YeHHON PaCTBOPUMOCTBIO KOMIIOHEHTOB. TBépabie pactBopel. CrcTeMsl
ABYX OIPaHMHYCHHO pacTBOPHMBIX JKHAKOCTeH. [IpHHIMNBI MOCTPOEHMS AMATPAMM COCTOSHMS
TPEXKOMIIOHEHTHBIX CHCTEM.

Tema 7. Tepmoaqunamuka pacTBopos

Conepxanvie Templ. OcHoBHBle mOHATHA. KOHUeHTpamuH. [lapumansuble  MoJbHbIE
BCTMYMHEL YpaBHenue I'mO6ca-[lrorema. 3akoms Payns wu ['enpu. Hpeansuele u mnpenensro
pasbaBiieHHbIE pacTBOPEL. PeasbHblie pacTBopkL [lonokuTeNbHEE U OTPHLATENIbHBIE OTKJIIOHEHHUS OT
3akoHa Payns. 3akonmsl KonoBamoBa. D6ymmockonuueckmii u KPHOCKOMTHYECKUH  dddexr.
PacripeieicHue pacTBOPEHHOTO BelNeCTBA MeXIy IABYMS HECMEUTHBAIOIUMHUCS  JKHIKOCTSAMY.
OKCTpakuus Hu3 pacTBOpoB. Ocmoc. OcMOTHYECKOe NaBieHHE. Cosepumiennsle u peryisprbie

PacTBOPBL.

6-ii cemecTp.
Pazpen Il. XUMUYECKASI KHHETUKA

Tema 8. Dopmansnas KuHeTHKA

Cozneprxanue Tembr. CKOPOCTH XUMHYECKHUX PeaKIIHi. DlleMeHTapHbIe XUMUYECKHE PeaKIiiy:
KHHCTHYECKOE ypaBHEHHE CKOpocTH. Monekynsapuocts. Ilpsivas m o6partHas 3aqausr KumeTHKY.
PeanbHble XMMHYECKHE MPOLECCH; KUHETHYECKOE YPaBHEHHE CKOPOCTH 3THUX peakiuii. [Topsmox
peakuuu. Onucanue XHUMHYECKHX peakuuii mubdepenumatsabmMu ypaBHeHusMu. [lpsmag u
oOpaTHasi 3a/1a4u KHHETHKH JUIS PEaTbHBIX PeaKiiuii. Heobparumsle peakuum mepBoro m BToporo.
TPETBEro ¥ N-HOTO MOpsaKka. MeTombl ompelesneHus MOpPSIKA PeakUH. 3aBUCHMOCTE CKOPOCTH

peaKumM OT TeMnepartypbl. 3akoH AppeHuyca. DHeprus aKTHBALHH. OHepreTuyeckas auarpamma
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XUMHIECKOH peakimu. Cinoxuble peakuud. OOparuMble, NapamlelNbHBIE, MOC/IEIOBATEILHBIC.
CONMpSKEHHBIE peakui. DOTOXMMUYECKHE U LETTHBIE PEaKIIHH.

Tema 9. MexaHu3M XUMHYECKHX peaKumii

Conepxanue Tembl. OCHOBBI MOJEKYISPHO-KHHETHYECKOH TeOpHH. buMonekynspHbie
peakuun. Teopus akTHBHBIX coynapenuii. Teopus aKTHMBHPOBAHHOTO KOMILIEKCA. CpaBHenne aByx
TEOPHH.

Tema 10. KaTanns

Conepxanne Tembl. Katanutuueckme peakuuu u ux Mexannsm. CBoHcTra KaTaJu3aTopoE.
I[Ipomotopsr; wmurmbutopsr. CrapeHde u OTpaBiIcHHe KaTalu3aTopoB. JHEpPrus akTHBAIWU
KaTATUTHICCKUX W HEKATATUTHYECKWX peakuuii. [oMoreHHbli kartamus. Mexanwsm u TeOopusi
TOMOTEHHOTO Katamusa. I'ereporennniii karanus. Karammsatoper s FeTEPOTreHHOI0 KaTalu3a.
MexaHn3M reTeporeHHO-KaTATUTHYECKHX PEaKIHii. OHepreTuyecKkas IHArpaMMa TeTepOreHHOro

xaramusa. Kunerndeckas u muddysronnas 061acTH reTeporeHHO-KaTaTHTHIECKOTO poiecca.

Pazpnen II1. DJIEKTPOXUMMUS

Tema 11. PacTBOpbI 3,1€KTPOJIHTOB

Conepxanrie Tembl. OCHOBHBIE NOHSTHS JIEKTPOXMMHH. IIpoBosHuKE mepBOro u BTOPOIO
poza. DieKTpoxumudecKue peakiuy. 3akousr dapajes. Teopus snexTponutudeckoit pucconuanmu
Appenryca. KodspGuIMeHT aKTHBHOCTH 371eKTpOiuToB. OCHOBHBIE MOJONKCHHS CTATUCTUYECKOA
TCOPHH  SIEKTPOIMTOB. VYIelIbHasi ¥ OKBHBAlEHTHAs 3IMEKTPONPOBOAHOCTD SIIEKTPOJIUTOB.
[ToxgsuxHOCTE MOHOB. Yncrna mepeHoca HWOHOB. MeTob! HU3MEPEHHS 3EKTPONPOBOJHOCTH. 3aKOH
pasBenenns OcTBanbaa. TepMoauHamMuyeckas KOHCTAHTA JucconManin. CTemnens JUCCOLIHAINH,

Tema 12. DnexTpoaBH:KymHE CHIBI

Conepxanne TeMbl. DIeKTPOXHMHYECKHE 3eMEHTHL. J.1.c. CKauky noreHuuanos. [Tpasuna
TIOCTPOCHHA SICKTPOXMUMHUYECKUX Lened. Vsmepenne 3.1.c. HopmasbHble 31eMeHTHL. Crpoenue
TPAHUIBI SJICKTPOA-pacTBOp. J[BOHHOMN 3meKTpHyecKuil ¢1oi. VpaBHeHue Hepucra. Dnexrponnsie
NOTEHIHANBL. DJIEKTPObI CPaBHEHHUS. DJIEKTPOIBI IICPBOTO M BTOPOTr0 pojaa. OKUCITUTENBHO-
BOCCTaHOBUTE/IBHBIC M XMHTHIPOHHBIH d1eKTPoA. Kiaccudukanus s1eKTpoXuMutdecknx deMeHToR.

KoHnenTpaunonusie snements!. Msmepenue 5.1.c. XUMHYECKHE HCTOYHUKY TOKa/
Conepixanne 1a60paTOpHBIX 3aHATHI 110 THCHUILTHHE
5-it cemecTp:

Tema 1. Onpenerniense HETErpaNbHOM TEMIOTH PACTBOPEHHS COMEHL.

Tema 2. OnpeienieHne MOBEPXHOCTHOTO HATSKEHHS KUIKOCTH.
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Tema 3. [lnarpaMMsl COCTOSIHHS IBYXKOMIIOHEHTHBIX CHCTEM.
Tema 4. Kpuockonus u 36y ummockonus.
Tema 5. Onpenenenne kodbduunenTa pacnpeleleHHss  BelIECTRA MEKIY
HECMEIIMBAIOIUMHUCS JKUIKOCTIMH.
6-i1 cemecTp:
Tewma 6. l'anbBanuyeckue sneMeHTsI. MisMepenue 5.71.c. ¥ 3EKTPOHBIX TOTEHIHANIOB,
Tema 7. [loTerumomerpuyeckue u3mepenus (pH-merpus).
Tema 8 smepenue 31eKTPONPOBOJHOCTH PACTBOPOB 3JIEKTPOJIUTOB.
Tema 9. Onipenenenne nopsaka peakiyuu 110 BpeMeHH MOJIypaciaga
Tema 10. Kunetnka pasnoxeHnst nepokcuaa BOIOPOa.
Tema 11. Mccnenosanne KHHETHKH Peakiuy HOINPOBAHHS AIETOHA.

Tema 12. Kunetrka peakiuuy OMBUICHHS CIIOKHOTO s¢upa mET0YbI0.

ABYMSI
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5. OUEHOYHBIE CPEACTBA ISl TEKYIIEI'O KOHTPO.ISI YCIIEBAEMOCTH,
IMMPOMEKYTOYHOM ATTECTALIMM 11O UTOTAM OCBOEHMUS JUCLUATLIUHBI
A YYHEBHO-METOIUYECKOE OBECIEYEHUE CAMOCTOSTEJILHOI PABOTHI
CTYJAEHTOB

5.1. Texkymuii KOHTPO.Ib yCIIEBAEMOCTH

Texymmii KOHTPOIb YCHEBAEGMOCTH NPHBOIMTCA N0 pe3y/IbTaTam PEUTHHI-KOHTPOIIS 110

CIICAYHOIIHM KOHTPOJILHEIM BOIIpOCaM.

(8]

10.
11.
12.

14.
J3,
16.

a—

e e D

KonTpossHble Bonpock! 11 npoBexenus PEHTHHI-KOHTPOJs. 5-if cemecTp
PeliTHHr-KOHTpOIL Nel
TepmonunaMuieckne cucTeMsl 1 UX KIaccHpuKaLys.
PaBHOBeCHOE, HEPABHOBECHOE U CTAIIHOHAPHOE COCTOSHHE.
VHTeHCHBHBIE M SKCTEHCHBHBIE CBOMCTBA TEPMOIMHAMUYECCKHX CHCTEM.
[Tapamerpsr cocrosuus u Qynkuum cocrosHus. MaTemarnueckas oOpaboTka (yHKImii
COCTOSTHMSI.
CamOnpon3BosbHEIE H HECAMOIIPOU3BOIbHbIE IPOLECCHL.
PaBHOBeCHSIE, HepaBHOBECHBIE H 0GPATHMBIE [POLIECCHL.
OyHKIMM COCTOSHNS U GyHKIHH mepexona. MaTemaTHueckas obpaboTka (QyHKIHH cocTosiHus
byHxumii nepexona.
BuyTpennss sHeprus, Temnnora u pabora.
IIepBBIii 3aKOH TepMOJMHAMHKHY.
Tennora nporecca npu nocTossHEOM 00BEMe. TeILI0EMKOCTD.
Temnora nponecca npu mocTosHAOM J1aBNeHHH. DHTATLINS. TEIOEMKOCTE.
Tenno&mxocTs. 3aBHCHMOCTE TEITOEMKOCTH OT TEMIIEPATYPBI.
- HopManbusie u crammaprabie yenoeus. CTaHpapTHOe COCTOSHHME. Crannaprabie  MonmbHbIC
SHTATBITHH.
Tepmoxumus. 3akon ecca u cneacTBHS W3 Hero.
Termora o6paszopanus, cropanus, pacTBOPEHHS, TEMIOTA (ha3oBbIX MEPEX0JIOB.
.3akons! Kupxrodda. TemmoémrocTs.
PeiiTuHr-KOHTpOIL No2
Pacnipenenenue sueprun. Dutponus. ®opmyna Bonsimana.
OuTponus. Bropoi 3aKoH TepMOIHHAMEKH.
3aBHCHMOCTB SHTPOIHE OT TEMIIEpaTyphl. DHTPOIHUS (a3oBbIX MEpex010B.
Kpurepu#i  caMONpPOM3BONBHOCTH  IIPOLECCOB. M3oxopHo-u3oTepmutecknit  mpomnece.

MaxkcumanbHast paGora.
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5. Kpurepuit caMonpou3BOIbHOCTH nponeccoB. U3o00apHO-H30TepMuUecKuii npouecc. [loneznas
pabora.

AbcomotHas suTponus. Tpetwii 3akon TEPMOJMHAMHKH.

OGbeHEHME TIEPBOTO H BTOPOTo 3aKoHOB. [IoHsATHE 0 XMMHYECKOM MOTeHIHATE.

3aBucumocTh G OT TEMNEPATYpPHI U OT JABJICHUS. Ypasrenune ['u66ca-I"ensmronpua.

© ® N o

Tepmonunamuka pazoBbix nepexosos. Vpasuenue Knanetpona-Kiaysuyca.
PeliTuHr-KouTpoanL Ne3

1. 3akon neitctBus macc. Koncranra paBHoBecus k,. CraHnapTHbil W306apHBIH MOTeHIHA

PEaKIuu.

L

Koucrantel pasrosecus k, u k, . CBA3b MEKILy TpeMs KOHCTAHTAMA.

YpaBHeHue n306ape! Bant-T'opda u n3oxops: Baut-T'odda.

Cwmemenne pasaosecuii. [Tpunmmn Jle-1llaTenpe — bpayna.

[IpaBuno a3 I'n66ca. OnHOKOMITOHEHTHBIE CHCTEMBL.

JByxxomrionenTHsIe cuctembl. TepMuaeckuii anamms., [uarpamMmer cocTosiHuS.

,HH&I’p&MMbI COCTOSIHHS CHCTEM C 06pa308&HHeM XHMHUHECKOI0 COSTHHEHHS.

® N v oW

JluarpaMMbl COCTOSTHES CHCTEM ¢ 06pa3oBaHueM TBEP/ILIX PACTBOPOB.

5.2. IlpoMexkyTOUHAS ATTECTALHSA 110 HTOI'AM OCBOCHHS AHCIHILIHHBI

Bonpocer k 7k3ameny, 5-ii cemectp:

1. TlonatHe O TePMOAMHAMHYECKHX CHCTEMAX. Knaccudukarmu repmommnamugeckux cucrewm.
Cocrosiaus cucTeM — paBHOBECHBIE, HEPABHOBECHEIE, CTallMOHAapPHEIE,

2. CBoiicTBa TEPMOAMHAMHYECKHX CHCTEM, HHTCHCHBHBIE H SKCTCHCHBHBIC CBOMCTBA. [lapamerprt
COCTOSIHHS M (PYHKLUHA COCTOSHHA. Matemaruyeckas 06paboTka byHKUHMi coCTOSHMS.

3. Ilpoueccsl B TepMOAMHAMHYECKHX CHCTEMaX. CaMonpou3BONEHEIE M HECAMONPOH3BOIIbHbIE
npoueccel. Kpyroesie u Hekpyrossie. PaBHoBecHbIE H HepaBHOBecHbIe. Kiaccudukarus npoueccos
10 0COOBIM ycroBHsiM. OGpaTHMBIe TPOLECCHL.

4. OyHKUMH COCTOSHHUS U (DYHKIHH nepexona. Maremarudeckas o6pabotka GyHKIHME cOCTOSH S
bynKIMii nepexona.

5. BHyTpeHHss SHEeprus, TemioTa u paGora. [TepBelif 3aK0H TEPMOIUHAMUKH.

6. 3aBUCHMOCTh BHYTpEHHEH OJHEPIMH OT 06bEMa W Temneparypsl. Temsiora mpouecca mpu
NOCTOAHHOM 00B&EMe. TermnoéMKocTs.

7. 3aBHCHMOCTb BHYTpEHHEH >HEPIMH OT JaBJCHHS W Temnepatypel. Temora mpomecca mpw

[IOCTOSIHHOM JaBJICHUH. DHTAIBNUS. TennoéMKoCTs.
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8. Tenno€MKOoCTE. 3aBHCHMOCTB TEILIOEMKOCTH OT TeMilepaTyphl. COOTHOLIEHHE MEXIY ¢, ¥ ¢, s

UJeaTbHOrO rasa.
9. Hopmanbhble W cTaHjapTHble ycioBus. CTaHTapTHOE COCTOSHHE. CrannmapTHbie MOIbHBIC
SHTAITBITHH.

10. Pabota. PaGoTa paBHOBecHOTrO mpowecca. Pabota apyrux nporeccos.

1. Tepmoxumus. 3akon I'ecca u cmemctust u3 mero. Temmota o6GpasoBanms, CropaHus,
PacTBOpEHHs, TEIIOTa (Hha30BBIX MEPEXOI0B.

12. 3aBHCHMOCTB TETIIOTHI MpoIecca OT Temeparypsl. 3akonsr Kupxrodda. TemmoeMKocTs.

13. Pacnipenenenue sneprun. DuTponus. ®opmyna Bonsumana.

14. Durponus. Bropoii 3ak0oH TepMOIMHAMUKY. 3aBHCHMOCTE SHTPONHUH OT TEMIEPATYpPbl. DHTPONHS
¢ha30BBIX MEPEX0I0B.

15.  Kpurepui#f  caMONpPOW3BOJIBLHOCTH  IPOIECCOB. W30xopHO-H30TEpMHUYECKHE  TIpoLece.
Maxkcumanbras padota. CBoGOIHAs U CBSI3aHHAS SHEPIHUS.

16. Kpurepuii caMONpOM3BOJIILHOCTH NPOLIECCOB. W3o06apro-u3orepmudeckuii nporece. Ilonesnas
pabora. CBOOOHAS U CBSI3aHHAsI SHEPTHS.

17. Abcomornas suTponus. Tpetnii 3akoH TepMmogmHamukd. OObeTMHEHKE NEPBOTO U BTOPOIO
3aKOHOB. [IoHATHE 0 XMMUYECKOM MIOTEHIHAIE.

18. 3aBucumocTs G OT TeMIeparypsl H OT JaBieHus. Y pasHerue [ n66ca-I enpmronsa.

19. Tepmomumamuka (azoBbIX mnepexonos. e (HopMbl ypaBHeHust Knaneiipona-Knaysuyca.
JlaBlieHre HACBIMIEHHOTO Napa KUAKOCTH.

20. 3akon pneictBus Mmacc. Koncranra paBHOBecust k - CranjgapTHeii u300apHBIM TOTEHIMA

peakumn. YpasHenne usorepmsl Bant-I'odda. Koncrantsr pasrosecus k. u k.. Cessp mMexy
ITUMH TPEMsI KOHCTaHTaMH.
21. KoHcTrauThl paBHOBeCHs k,, k. u k, .YpaBuenue m3obGapsl Baut-I'odda u H30X0pel Bant-

lodda.

22. Cwmemenue paBHOBecuid. Ilpunmmn Jle-Illarense — Bpayna. Brusiame karanmsartopa ma
XMMHYECKOE PaBHOBECHE.

23. Ipasuno ¢a3 'n66ca. ONHOKOMIIOHEHTHbIE CHCTEMBI.

Bonpocel k 5k3ameny, 6-ii cemecTp:

1. Cxopocts xumuyeckoit peakuun. uddeperunansroe YPaBHEHHUE CKOPOCTH.

2. DrieMeHTapHasi XHMHYECKasl PEaKIlisl U pealbHble XHMHYECKHE IPOLECChI. MonekynspHocTs.



17

3. KuHeTHYecKOe ypaBHEHHE CKOPOCTH 3JIEMEHTAPHOH CTaidH U peanbHOi peakuuu. [lopsnox
peakiuu, OOIUM U YaCTHBIN.

Heobparumas peaxnus nepeoro nopsiaka. Bpemst noJlypacnaa.

Heobparumas peakuus Broporo nopsiaka. Bpems nomypacnaza.

Heobparumas peakuus n-oro nopsiaka. Bpems nonypacnaza.

O6parumbie peakiuu.

MeTo el onpeeneHns NOpsiiKa PeakiliH.

LA

3aBHCHMOCTE CKOPOCTH PEaKIHHi OT TEMIIEPATYPEL. 3aKOH AppeHuyca.

10. DuepreTuteckas IuarpaMmMa XUMHYECKOH PEaKIHA. ODHeprus akTUBaIIHH.

11. Teopust akTHBHBIX COyJapeHHMii.

12. Teopust akTHBHPOBAHHOTO KOMILTEKCA.

13. Katanutudeckue peakimuy 1 UX MEXaHH3M. KaranusaTopel, IpoMOTOpbI, HHTHOGHTOPBL.

14. DHeprus aKTHBAMH KaTAIMTHYECKUX U HEKATATUTHYECKUX peaxiuii.

15. 'oMorenHsIit KaTanus.

16. I'eTeporeHHsIif KaTanus.

17. DnepreTuuecKas auarpaMMa reTeporeHHOr0 KaTajiusa.

18. OcHoBHbIe MOHATHS dMeKTpoXUMUH. [IPOBOIHUKY TEpPBOTO BTOPOI'0O po/ia.

19. Dnexrpoxumuueckue peaxuuu. 3akonsr Gapajes. Teopus Appenuyca.

20. VenbHas U SKBUBAJICHTHAS 3JIEKTPOIIPOBOIHOCTD 3NIEKTPONIHTOB. Ynca nepenoca HOHOB.

21. Meto/e1 u3MepeHus 3ITeKTPOIPOBOAHOCTH. 3aKoH passeaeHus OcTabIa.

22. Dnextpoxumudeckue sneMeHTH. D.j.c. Ilpapuia IOCTPOEHHS DJJICKTPOXUMHYECKHX Ieleil.
[IpuMeps! MOCTPOCHUS 3IEKTPOXUMHUECKHX LIETIEH,

23. Msmepenue 3.1.c. HopMaibHbIe 31eMeHTEI.

24. CrpoeHue rpaHuIbI 3IEKTPOA-PACTBOP. [BOMHOM 3/eKTpHUECKHit ClIOM.

25. Ypasrenue HepHeTta. DiieKTpoiHbIe NOTEHIHAIEL.

26. DIeKTPO/IBI IEPBOTO M BTOPOTro poja. Bussl aekTposos.

27. Knaccuduxalms 3TeKTpOXHMHYECKHX 3/1eMeHTOB. Mismepenue 3.1.c.

5.3. CamocrosnTensHan paboTa ofyualomerocs.

KoHTpobHbIE BONPOCHI 17151 cAMOCTOSITENLHOM PaboThl, 5-if cemecTp:

1. Tlonstne o TepmommHamuyeckux cucremax. Knaccuduxammu TEPMOJIUHAMUYECKUX CHCTEM.
CocTosiHHS CHCTEM — paBHOBECHBIE, HEPABHOBECHBIE, CTallHOHapHEIE.
2. CBo¥icTBa TEPMOTMHAMHYECKMX CHCTEM, MHTEHCHBHBIE M YKCTEHCHBHBIE CBOHCTRA. [Tapamerpst

COCTOSIHES ¥ QYHKLMK cocTOsiHuS. Maremarnueckas o6paboTka GyHKIHMI cocTOSHUS.
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3. Ilpoueccsl B TEpMOAMHAMHYECKUX CHCTEMAX. Camonpou3Bo/IbHbIE W HECAMONPON3BOIIBHBIE.
Kpyroseie u Hekpyrossie. PaBHOBeCHBIE M HEpaBHOBECHDIE. Kiacenduxanms nporeccos mo 0cobuin
ycnoBusiM. ObpaTumeie mpoLeccsl.

4. OyHKUMH COCTOSIHHS M QYHKUMH mepexona. MartemaTHueckas obpaboTka (QyHKUME cocTosHuS
byHKIWMit nepexona.

5. BuyTpenusis sneprus, Temiora u pabota. [TepBsiii 3akon TEPMOJAHHAMUKH.

6. 3aBHCHMOCTH BHYTpEHHEH SHEpPrUH OT 00BEMA H Temneparypbl. Temnora mnpomecca mnpu
NOCTOSAHHOM 00BEMeE. TermnoéMKocTb.

7. 3aBHCHMOCTH BHYTPEHHEH 3HEPrMM OT AABJICHHS H Temnepatypel. Temnora mpomecca rpu

IIOCTOSTHHOM JaBIeHHH. DHTAIBNHS. TelnoEMKOCT.

8. Temno&mKoCTb. 3aBHCHMOCTD TEMIOEMKOCTH OT Temneparypsl. COOTHOLICHHE MEXIY ¢ , B C, Ans

HJlealbHOro rasa.
9. Hopmanbnsle u cranmapTeble ycnoBus. CTaHIAPTHOE COCTOSHHUE. CrannapTHble MOJbHbBIC
SHTATBIIHH.

10. Pabora. Pa6oTa paBHoBecHOro mpotecca. Pa6ora mpyrux IIPOLIECCOB.

11. Tepmoxumus. 3axom I'ecca u cnmeactBuss mu3 Hero. Temrora obpazoBanus, cropanus.
PaCTBOPCHHSI, TEMJIOTA (A30BBIX MEPEXOIOB.

12. 3aBHCHMOCTD TENIOTHI IIPOIIECCa OT Temneparypsl. 3akoHs! Kupxrodda. TenmoémkocTs.

13. Pacnipenienenue suepruu. Durponus. ®opmyiia Bonsimana.

14. Dutponus. Bropoii 3akoH TepMOIHHAMUKH. 3aBHCHMOCTS SHTPOIMHU OT TEMIEPATYPhL. DHTPOIIHS
(a30BBIX IEPEX0I0B.

15.  Kpurepuii camMonpou3BoIsHOCTH npoueccoB.  M30X0pHO-H30TEpMUYECKHi npoiecc.
MaxkcumanbHas pabora. CBoGOIHAS U CBSI3aHHAS JHEPrHsl.

16. KpuTepuii caMONpOM3BOJIBHOCTH MPOLECCOB. W306apuo-u3otepmuuecknii mponecc. IMomnesnas
pabota. CBoOoIHAs U CBS3aHHAS YHEPTHSL.

17. Abcomornas sutponus. TpeTuif 3aKkoH TEpPMOXMHAMUKIL Obsbenunenne nepsoro u Broporo
3aKoHOB. IIoHATHE O XUMHUYECKOM IOTEHIIHATE.

18. 3aBucumocts G OT TeMIIEpaTyphl M OT JaBICHHS. VYpasuenue ['u66ca-I'enpmronbia.

19. Tepmomunamuka ¢azosbix mnepexomoB. JIse Gopwmbl  ypasrenus Kuianeiipona-Kiaysu yca.

,HaBHCHHe HAacCbIIIEHHOTO T1apa JKHIKOCTH.

KoHTpoabHbIe Bonpocs! 111 caMocTosTe IbHO paboTsl, 6-if cemectp:
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3akon peicteus Mmacc. Kocranta paBHOBecHs k,. CranpapTHbli W306apHEIi MOTeHIMA
peakuu. KoucranTsl papHosecus k, u k. CBs3b MEKIY TPEMS KOHCTAHTAMH.

KoHncTaHnTel paBHOBeCHS k,, k. u k_VpaBaenue uzo6aps Baut-I' opda u u3oxopsl Bamrt-

I'odda.

Cmemienve paBuoBecuit. Ilpummun Jle-Illatense — Bpayna. Brusuue xaramuszatopa na
XHUMHYECKOE PaBHOBECHE.

[IpaBuno da3 T'ub6ca. OMHOKOMIOHEHTHBIE CHCTEME.

JByxxommonenTHsle cucteMsl. TepMmuueckuii aHamus. Jnarpammel coctosius. Omnpenenenue
COOTHOLIEHH (a3 u cocTaa (a3,

JluarpaMMbl COCTOSHHS CHCTEM C OOpa3OBAHHEM XUMHYECKOIO COCOMHEHUS, IIABSIIEr0Cs
KOHTDYIHTHO U MHKOHI'PY3HTHO. [Ipunnun cooTBeTcTBHS.

JluarpaMMmbl cocTOsIHES cuCTeM ¢ oGpasoBaHueM TBEPIBIX PACTBOPOB JUISI BCEX COCTABOB U ¢
OrpaHHYEeHHOM PaCTBOPHMOCTEIO. IIpUHIIUI COOTBETCTRHS.

Cxopocts xumudecko#t peaxuun. Jluddepernuansuoe YPaBHEHHE CKOPOCTH. DIeMeHTapHas
XHMUHECKas peaklus H pealbHble XHMHYECKHE Ipomecchl. MoneKyIspHOCT. KuHeTnueckoe
YPaBHCHHC CKOPOCTH 3NIEMCHTAPHOH CTajiMK | peanbHol peakuuu. [Topsitok peakummy.

Bpems nonypacnana. HeobGpartumas peakiwus NEpBOro Mnopsnka. YpaBHeHHe AppeHuyca.
OHepreTHYecKas AMarpaMMa peaKiuu.

DOHJI OLEHOYHBIX CPEACTB /I TIPOBEJEHHS ATTECTALIHH YPOBHS  ChOPMUPOBAHHOCTH

KOMIETEHIIMH 00Y4arOIUXCS 110 TUCHHILIHHE 0POPMISIETCS OTIETbHEIM JOKYMEHTOM.
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6. YYEBHO-METOAUYECKOE U UH®OPMALIMOHHOE OBECITIEYEHUE

AUCIHUATIJINHBI
6.1. Kuuroobecnesennocrs
KHUI'OOBECITEYEHHOCTh
Komnnuec |
TBO [
IK3EMTILIA
HaumenoBanue TUTEpaTyphl: aBTOD, HA3BaHHE, BHL U3aHHs, 'on poB Hanwus & snexrposioit
H31aTCIbCTBO AR A oubnuoteke Bal'V
B
o6ubnnor
EKe
Bal'V s :
COOTBETC
TBHH C
@Iroc
BO B
1 2 3 4
OcHoBHas nuteparypa* ) __ |
1. BW. I'peisynos, U.P. Ky3ees, E.B. [TospkoBa u ap. 2014 2 http://www.student!i .
Qusnyeckas XUMus - 2-e 3., crep. - M. : ®JIUHTA, 2014, brary.ru/book/ISBNG |
785976519633.hum! |
2.T".B. Bymunoposa, FO.T'. l'ansmerautoB, X.M. SpomeBckas u 2012 http://www.student!i
ap. @usuyeckas xumust. Kasans: Usn-so KHUTY, 2012. brary.ru/book/ISBNY |
785788213675.html |
3. B. B. Epemun OcHoBbI (hu3nueckoii xumun: B2 4. U, | - 2013 I http://www.studentli
-3-e u3x. M. BUHOM. 2013. e T
Teopua -3-¢ maa. M. BIH brary.ru/book/ISBNO |
785996321063.htm|
4. B. B. Epemun OcHOBBI usndeckoit xumum: B 2 4. U. 2 - 2013 I http://www.studentli
3agauum -3-e uzg. M. BUHOM. 2013 brary.ru/book/ISBNY g
785996321070.htm!.
HonosnuuTenbHas nuteparypa ]
I. Adanacees B.H., Axynosa I0.11. ®usuueckas xuvus, Usn. 2012 I http://e.lanbook.com’ |
Jla#s. 1-e u3m. 2012. books/element.php 7+
Il id=4312

6.2. Ilepuoauueckue m3nanns:

1, Kypuan puszudeckoit xumum.

6.3. UuTepHeT-pecypchl.

—

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. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHHE AUCHOUITIUHBI

HJIH peaM3aiiy JaHHOW MUCIHUIITHHEL HMCIOTCS CIICLIHAILHBIE ITOMEIEHHS JUIsl MTPOBEIEeH s
3aHATHH JTIEKIMOHHOI'O THTIA, 3aHSATHH OPaKTHYECKOro THIIA, T PYIIIOBBIX H HHIOIUBUOYAITBHbLIX

KOHCYILTALMH, TEKYIIEro KOHTPOJS H IPOMEKYTOYHOH ATTeCTALHH. JlaGopatopusie paGorsi

MpOBOAATCs B abopatopuu 331-1, 425-1, 433-1, 405-1.

[lpn 4TeHHH JTEKLHOHHOIO Kypca WCHONB3yIOTCH My

BUJIe HabOpa CIaiIoB ¢ IeMOHCTpanueit YEpe3 MPOEKTOoP.

Ilepedenp HCIONIB3yEMOro JIHIIEH3HOHHOTO nporpaMMHOro obecnevenus: Windows 7.

Microsoft Office 2010, Power Point, Adobe Reader,

Ha naGopatopueix 3ansTHsIX HCIIOMB3yeTes CrieNyrolee 1abopaTopHoe 060pyI0BaHke:

yctaHoBka PeGunziepa
BOJIFOMOMETPHYECKAs! YCTAHOBKA CO BCTPSIXHBATENEM
KaJIOpuMeTp ¢ TepMOMeTpom Bexkmana
pedpaxkTomeTp sabopaTopHsiit

OIOPETKH TUTPOBANBHbIE

MOCT IIEPEMEHHOIO TOKa JUIsi H3MEPEHHS 3JIEKTPONIPOBOJHOCTH
KOHIYKTOMETD JabopaTopHbIit

BECHI 2IEKTPOHHEIE

pH-metp 340

uoHomep OB-74

yibTparepmocTar Y T-2

J0cKa

ME

NBTHMEIMHHBIE CpeCTBA 00y4yeHus B
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PabGouyro nmporpammy coctaeun gouent Jlooxo B.H. /4

Penensent
(nmpencraButens paboToaaress)

000 «BUOXHUMPECYPCy, nayuHslii cOTpY ZHHK

K.X.H. Pl K%ﬁ - JI.K. JlaBpyxun

[Iporpamma paccmoTpeHa u 0J00peHa Ha 3aceJaHnu Kadeapbl XUMHH

ITpotoxon Ne_ / ot 25.06 202 r.
3aBenyromuil kadempoit Lof X er<r B.A. KyxTuu
/."

vy

Pabouas nporpamMma paccMOTpeHa u 0100peHa Ha 3ace/laHiH Y4eOHO-MEeTOqHIECKON KOMUCCHI
Hanpasienus 04.03.01 — «Xumusa»

Ipotoxon Ne_ /2 or 25.0€ 202/ r.

[Ipencenaresis KoMUCCHA &// s b.A. Kyxtun
\/!
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JIACT NEPEYTBEPKIEHUSA
PABOYEM ITPOr'PAMMBI JUCHUILIMHBI

Pabouas mporpamma onobpena na y4eOHBIH roj

IIpoToxon 3acenanus kabenpsr Ne oT roja

3asenyromuii kKadenpoi

Pabouas nmporpamma onobpena Ha y4ebHbIi roj

IIporoxon 3acenanus xadenpsr No oT roja

3asenytoumuit kadenpoi

Pabouas nporpamma onobpena ua yueOHBIi rof

[IpoTtokoun 3acenanus kadeapsr No oT roga

3asenyromuit Kadeapoi
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JIACT PETUCTPALIMU UBMEHEHUI
B pabo4yio NporpamMMmy JHCLHITIHHbI
«Du3HYeCKas XUMHUs» 06pa3oBaTeIbHON MPOrpaMMel HanpaBneHus noarotosku 04.03.01 — Xumus.

HanpaBJIEHHOCTh: XUMHUYECKHI aHAIN3, XUMHYIECKAS M KOJIOTHYecKas JKCIIepTH3a 00BEKTOR
OKpY’KaromieH cpemsl

Homep BheceHbl H3MeHeHHs B 4acTH/pasziebl Hcnonuurens OcHoBaHue
U3MEHEeHHUS paboueit nporpamMmbi OHO (Homep u nata nporokona
3ace/laHus Kadeaphbi)

3aB. kadeapoii /
IMaonucs DHO




