MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOUAS TTPOTPAMMA YUEBHOU OV CLUTTIIMHBI
dusznueckana XUMHUA

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TEXHOIOTMSA 3/1eEKTPOHHBIX
CpeACTB

HanpagnenHocts (mpo¢ub): [IpoeKTHpOBaHHe M TeXHO/IOTUS Pa/iM03/IEKTPOHHBIX CPe/ICTB

dopma oOyueHUs: OUHAA

dakynsreT: PK®, PagnokoHCTpyKTOpCKHH (haKyabTeT

Kadeznpa: KUIIP, Kadeapa KoHCTpyHpoBaHus ¥ IPOM3BOACTBA pajjUoaniaparyphbl

Kypc: 1

Cemectp: 2

YueOHbIi 1i71aH Habopa 2015 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 2 cemecCTp Bcero EvHunb
1 Jlekuu 28 28 4acoB
2 [IpakTrueckue 3aHATHSA 20 20 4yacoB
3 JIabopaTopHble 3aHSTHS 16 16 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 64 64 yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 10 10 4yacoB
6 CamocrosiTesibHasi paboTa 44 44 4acoB
7 Bcero (6e3 3k3ameHa) 108 108 YyacoB
8 OO0r11ast TPYyZJ0EMKOCTh 108 108 4yacoB
3.0 3.0 3.E

3auet: 2 ceMeCTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
nporokon Ne 45 ot « 17 » 5 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 11.03.03 KOHCTpyMpOBaHWe U TEeXHOJIOTUSI 3/IEKTPOHHBIX CPE/CTB, YTBEp)KIEHHOTO
2015-11-12 ropa, paccMOTpeHa Y yTBep>kK/ieHa Ha 3aceflaHru Kadeapsl «___ » 20__ ropa,
TPOTOKOJ Ne

Pa3paboTumku:

CTapIMii npenojaBaTeb Kad.
POTOM TuxoHosa M. B.

3aBepytomumii obecreunBarolei Kag.
POTOM Tyes B. .

Pabouast mporpamma corsiacoBata ¢ (haky/nbTeTom, pOoQUIMPYIOILel 1 BBITTyCKaroLel Kadeapamu
HarpaB/ieHUs [T0TOTOBKH (CreLiaabHOCTH).

Hexan PKD OsepkuH /1. B.
3aBe/lyIOLLUI BbITyCKarolei Kag.

KUIIP OsepkuH /. B.
OKCIIepThI:

JoueHT kKad. POTOM Exumona U. A.
JoteHT kKad. POTOM Hecwmenosa H. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
u3yueHre (QU3UKO-XUMHUECKHUX TIPOLIECCOB U SIBIEHWM, HeOOXOAMMBIX [/Isi ONHCAHHUsSI CBOWCTB
MaTepuasioB B MPOLeCCe SKCIUTyaTaly, U3yUeHHsi TeXHOJIOTMU WX MPOM3BO/CTBA, & TaKXKe IMPOLIeCCOB,
Jie)KalliX B OCHOBE COBPEMEHHbBIX MeTOZ0B MCC/Ie[J0BaHKs KaueCcTBa MaTepuasos.

1.2. 3agauy JUCIMIIIAHBI
— TeOpeTMYeCKUX OCHOB  XUMHYECKOW  TepMOAWHAMHUKM,  XUMHYECKOW  KUHETUKH,
3/IeKTPOXUMUU, TOMOTeHHOTO U ()a30BOT0 paBHOBe CHl;
— TIOBepXHOCTHBIX SIBIEHWM, TepMOJWHAMUUeCKUX U KUHETMUeCKHX 3aKOHOMEepHOCTel
ripoTekaHusi GU3UKO-XUMHUUeCKUX TIPOLIeCCOB,;
—  KpUTepueB TepMOJMHAMUUECKOTO PaBHOBECHS U YCTOMUHMBOCTH Pa3HbIX (HHU3UKO-XUMUUECKUX
CUCTeM U TIoJIyueHue MpaKTHYeCKHX HaBbIKOB UX UCC/IeI0BaHUS;

2. MecTo pucomiuinHel B cTpyKrype OITIOII
HOucturivHa «®usnueckas xumusi» (b1.B.JJB.5.1) otHocutcs kK 610Ky 1 (BapraTHBHAas 4acTh).
[MpefuiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
ciefyroLe JUCHUIUIMHBL: MaTteMatrka 1, ®usvka, Xumus.
[TocnenyromyMu AUCLUIIMHAMY SIBJISIFOTCS: be30macHOCTh XU3He[eATebHOCTH, Marepuasisl U
KOMIIOHEHTBI 3JIEKTPOHHBIX CpefCcTB, PU3UKO-XUMUUYECKUEe OCHOBBI TEXHOJIOTUM 3JIEKTPOHHBIX CPeJCTB,
OKOJI0THS.

3. TpeGoBaHus K pe3y/ibTaTaM 0CBOEHHS AMCLUIUITUHBI

[Tpouecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOLMX KOMIIEeTeHLUi1:

— OIIK-1 cnocoGHOCTBIO MPe/ICTaB/IATh aZleKBATHYI0 COBPEMEHHOMY YPOBHIO 3HaHUU HayuHYIO
KapTWUHY MHUpa Ha OCHOBE 3HaHUSl OCHOBHBIX IOJIOKEHWH, 3aKOHOB M METO/J|OB eCTeCTBEHHbIX HayK U
MaTeMaTHKU;

B pe3synbraTte usyueHus JUCLIMIUIMHBI CTYEHT JO/DKeH:

— 3HaTh OCHOBHblE TIOHATUS (M3MUECKOW XMMMHU; B3aUMOCBS3b (PU3MUECKHUX U XUMHUECKHUX
SIBJIEHUM U TIPOLIECCOB; TePMOAMHaMHUYEeCKWe M KUHEeTUYeCKHe 3aKOHOMEPHOCTH (PU3MKO-XUMMUUeCKUX
NPOLIECCOB; MOJE/NM W XapaKTepUCTUKU pasHbIX (U3MKO-XMMHUYECKMX CHUCTEM M MX COCTOSIHUS;
TeOpeTUYeCKue OCHOBbI TIOBEPXHOCTHBIX SIBIEHWA Ha TrpaHulle pasfena (a3; KpuTepuu
TepMOJMHaMHUYeCKOr0 PABHOBECHS U YCTOMUMBOCTH pasHbIX (PU3UKO-XUMHUUYECKUX CUCTEM.

— yMeTb IPUMEHUTb 3HaHUSl CBOMCTB XMMMUECKHUX CHCTEM W MPOTeKarIUX B HUX (PU3MKO-
XUMHUUYECKUX TIPOLeCCOB /Il PelleHUs] KOHKPeTHbIX IpaKTU4YeCKUX 3a/ad B OXBaTblBaeMbIX [aHHBIM
HarpaB/eHHeM 00/1acTsIX HayKW W TEXHUKW, UTHHOBALIMOHHBIX TEXHOJIOTHH.

— BJaAeTb MpaKTUUeCKWMHU HaBblKaMU MCII0/Ib30BaHUsl TeOpPeTUUYeCKUX 3aKOHOMepHOCTel
(u3MUeCKON XUMHH TIpY pellieHrnH TIpodeCCHOHABHBIX 3a/iad 10 pa3pabOoTKe TeXHOJIOTHI TIPOM3BO/CTBA
Y SKCIUTyaTaljii COBPeMeHHOM pa/ii03/1eKTPOHHOM anraparypal.

4. O0beM ANCHMILIMHBI M BUABI Y4e0HOH padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBseT 3.0 3aueTHbIX eJUHMIIBI W TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsmura 4.1 — TpyA0eMKOCThb AUCIUTTAHBI

Ne Bugpl yueOHOM fiedTeTbHOCTH 2 cemecCTp Bcero EuHunibi
1 Jlekuyun 28 28 4yacoB
2 [TpakTryeckue 3aHATHSA 20 20 yacoB
3 JIabopaTopHbIe 3aHSTHS 16 16 yacoB
4 Bcero ayquTOpHbIX 3aHATUM 64 64 4acoB
5 W3 HUX B MHTepaKTUBHOU (popme 10 10 YyacoB
6 CamocTosiTesibHas paboTa 44 44 YacoB
7 Bcero (6e3 3k3ameHa) 108 108 4acoB
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8 OG6111ast TPYZI0EMKOCTh

108 108

YacoB

3.0 3.0

3.E

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jenbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI M BU/IBI 3aHATHH MTPUBeIeHbI B Tabmmiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN

= . E
0
| 5| ¢
= =, e n T =
o = = o T £ =
= ) [J] ‘E’ o v s =
= S| 3 4 S 2 > 5
Ne HasBanus paszesnos JUCLIATIIMHBL % & = 5 o @ =l
= 5 £ 5 | ¢ = E
= © e CE ) o 5
2 ) 1 e, g =
9] O o
23
O
1 | ®uUsMKO-XxUMHYEeCKHe CUCTEMBI. 4 4 0 6 14 OIlIK-1
TBepgble BelljecTBa. JucriepcHbie
CUCTeMBI
2 |DHepreTrvka XMMHUYeCKUX peaKI|uil. 6 4 0 6 16 OIlK-1
OCHOBBI TepMOIMHAMUKY PaCTBOPOB
Xumuryeckasi KUHeTHKa 2 16 OIIK-1
4 | XuMurueckoe U ¢(a30BOe paBHOBECHE 4 18 OIIK-1
OCHOBBI yueHus1 O IOBEPXHOCTHBIX 4 22 OIIK-1
SIBJIEHUSIX
6 | D/IeKTPOXUMHUS: 3JIEKTPOJIUTHI. 6 4 4 8 22 OIIK-1
XUMHUUeCcKre UCTOUYHUKM ToKa (XU Thi)
Utoro 28 20 16 44 108

5.2. CoaeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpHBe/ieHo B Tabnuie 5.2.
Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)

Hassanus paszenos

CopeprkaHue pa3/iesioB JUCLATIIMHBI 10
JIEKI[ASIM

Tpyn0eMKOCTb,

dopmMupyeMbie
KOMIIeTeHL[U1

2 ceMeCTp

1 ®usrKo-XMUUeCKHe CUCTeMBI.
Teepaple Bemjectsa. JucrnepcHsie
CUCTeMBbI

Knaccudukanyu pusmko-xumMuue CKux
cucreM. Kpucranmueckoe 1 aMmopgHoe
COCTOSIHUSI TBepAbIX BelljecTB. CBOMCTBa,
BHYTpEHHee CTPOeHHe, CHMMEeTpUs, BUJibl
CUMMETPHUH M KPUCTAJITUUe CKUX
pewetok. [TucniepHsie cucremsl (1C).
VcTrHHBIE M KOIOUIHBIE PaCTBOPBI, UX
cBoucTBa. ['esy, cTynHuy;
MHKDOTeTEPOTreHHbIe CHCTEMBI:
CyCIeH3UH, NacThl, SMYJIbCUHU, TIEHBI,
MOPOLLIKH, a3p0301). MeTo/pbl

N

OIIK-1
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nonyuenus IC u ornpefeneHys pasmepoB
JUCTIePCHBIX YaCTUL]

HToro

2 DHepreTyvKa XMMHWYeCKUX peaKiui.
OCHOBBI TepMO/IMHAMUKY PaCTBOPOB

OKCTeHCHBHbIe U UHTEHCHBHbIE CBOMCTBA
TePMOJUHAMHUUECKUX CUCTEM.
[TpunoxxeHue repBoro Hauasa
TePMOJMHAMHKH K Pa3HBIM TIPOL{ECCAM.
3aBUCUMOCTH TerIoBoro 3¢ gekra
peaki[uM U TeTVIOEMKOCTH BeIleCTB OT
TemIiepatyphbl. YpaBHeHue Kupxrodda.
Temns0eMKOCTh TepMOIMHAMIYEe CKOM
CUCTeMbI B Pa3HbIX arperaTHbIX
cocrosHusX. [TonsaTue u mepa
TepMOJMHaMHUeCKOro CpPO/CTBa 10
I'n66cy u l'epmronelyy. TpeTbe Hauano
TePMOJVHAMUKU U €T0 C/ie[ICTBUE.
[Toctynar I1nanka. TepMoarHaMuyeckas
KJ1accu(UKaLisi paCTBOPOB, 3aKOHbI U
CBOMCTBA WJieaabHBIX U HenzeaabHbIX
pacTtBopoB. N36bITOUHBIE
TepMOJUHaMHuuUecKre QyHKIUH

HNToro

OIIK-1

3 XumMmnueckKass KHHeTUKa

OCHOBHbIE KHHETUUECKHE TEOPHH.
MeTo/bI KCC/leZlOBaHUST MeXaHW3Ma
XMMHUUEeCKUX peakluii: onpejeneHust ux
TIOpsifiKa, Uric/ia U CKOPOCTH CTafiui
peakiuu. KuHeTHKa C/I0)KHBIX peakLui

HToro

OIIK-1

4 Xumnueckoe ¥ ¢a3oBoe paBHOBeCHe

OcCHOBBI TEpMOJMTHAMUYECKOM TEOPUU
paBHOBeCHs: TIOHATHS, OIIpeJe/IeHNsT;
MIPUHLMN paBHOBecusi ['166ca. Buzbl
COCTOSIHUM paBHOBeCHSI
TepMOZIMHaMU4eCcKor cucteMbl. [IpuHImn
CMellleHUsI PABHOBECHSI.
OuddepeHianbHoe ypaBHeHre BaH-
nep-Baa-nbca. 3akonbl '1606ca -
KonoBanoa. Xumuueckoe paBHOBecHe.
YpaBHeHHe U30TepMbl XMMUUeCKOU
peakuyy. CTaHJapTHOe CPOJCTBO.
YpaBHeHMe 1300apbl ¥ U30X0pbl BaHT-
lodda. 3aBUCHMOCTD XUMHUUECKOTO
CPOZICTBA OT TeMIlepaTypbl U /1aB/IeHus!.
@da3oBble paBHOBeCUS. 3aBUCUMOCTD
1300apHO-M30TePMHYUECKOTO TTOTeHI{Ma/Ia
OT TemrepaTypsbl, 1aB-IeHUs U
KOHLIeHTpaluu. Pa3oBble paBHOBECHS B
OJJHOKOMITOHEHTHBIX CHCTeMax.
YpaBHenne Kianeipona - Knaysuyca.
OCHOBHBIE TUIIbI MarpaMM COCTOSTHUSI
JIBYXKOMITOHEHTHbIX cucTeM. Tpexc¢asHoe
paBHOBeCHE B [IByXKOMIIOHEHTHOM
CUCTeMe

OIIK-1
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HToro

5 OCHOBBI yueHHs 0 TTI0OBePXHOCTHBIX
SIBJIEHUSIX

OcobeHHOCTH CTPOeHHUsT TIOBEPXHOCTH
pa3zesna ¢a3. Axcopbiusi. Mizorepmbl
azgcopbiu ra3os. [TonumonekynspHast
azcopbiys napos. TepmogHaMuUeckoe
paBHOBeCHe [TOBEPXHOCTHOI'O CJIOA C
o6veMHBIMU (a3amu. Vi3meHeHMe
CBOOOZIHOM SHEprUM TIPU a/ICOPOLIHH.
OHTpONUS U TeIIoTa aZcopOLru.
MoHocnorinble rineHku. [ToBepxHOCTHOE
JlaB/IeH’e U ypaBHeHue COCTOSHUS
MOHOCJIOS.

Htoro

OIIK-1

6 D/IeKTPOXUMMUSL: JIEKTPOJIUTHI.
XumMuruecKre UCTOYHUKM ToKa (XU ThI

)

OcHOBBI yueHUsi 00 3/1eKTpO/TUTax.
OnekTpuueckasi IpOBOJUMOCTb
pacTBOPOB /1eKTPOIUTOB. OLjeHKa
CTeleHM JUCCOLMaLi. AHOMaIUy B
CWIbHBIX 3JIeKTpOIMTax. Teopus
akTUBHOCTe! JIprorca. 3akOH HOHHOU
cubl. TeoOpuM CUBHBIX 371EKTPOJIUTOB,
5/IeKTpUYeCKOU POBOJUMOCTH
pacTBOPOB 3/1eKTPOIUTOB. DPdekT BuHa.
Tepmoannamuueckas Teopus SC. Turbl
3/IEKTPOXUMUUECKUX LieTei.
XuMuryecKre UCTOUHUKU ToKa (XUThI):
THUIIbl, YCTPOKWCTBO, YCTOMYUBOCTb,
NepCIreKTUBbI

HToro

6

OIIK-1

Wroro 3a cemecTp

28

5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIMII/IMHAPHBIE CBSA3M C 00eCneurnBalIUMH (MPeAbIAYIMMHI)
4 o0ecrnieyrBaeMbIMH (MOC/IEAYHOIUMHU) AUCIHHUIITHHAMHA
Pa3ziesibl JUCHIATIIMHBI U MEXXAUCIIUTUTMHAPHBIE CBSI3U C 00€eCreunBaromMu (TpeabIIyIuMKu) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUIMHAMU TIPeICTaB-/IeHbI B Tabsuile 5.3.
Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

Ne pa3zenioB AaHHOW JUCLIMIIMHBI, [/ KOTOPBIX
HeoOX0oIUMOo H3yueHre 00eCTIeunBatoLUX U

Ne HaumeHoBaH1e AUCLIUIMH o6ecrneunBaeMbIX JUCLIUILIVH

1 2 3 4 5 6

[pepiiecTByOLLME JUCLUATITUHBI
1 |Maremaruka 1 + + + + + +
2 | ®usuka + + + + + +
3 | Xumus + + + + + +
[Mocneaytoliyie AUCLUATIIMHBI
1 |Be3omnacHOCTb >KM3HelesITeTbHOCTU + + + + + +
2 |Marepuasbl ¥ KOMITIOHEHTbI + 4 N 4 4 4
3/1eKTPOHHBIX CPeZICTB

3 | ®U3MKO-XUMHUUECKHEe OCHOBBI + + + + + +

CornacoBaHa Ha noprtane Ne 2747




TE€XHOJIOTWH 3JIEKTPOHHBIX CPEACTB

4 | Okomoruga + + + + + +

5.4. CoOoTBeTCTBHE KOMIIETeHIHii, (JOpMHUPYeMBbIX NMPU U3yUeHHH JUCLUIUIMHBI, H BU/I0B 3aHATHI
CoOTBeTCTBHE KOMITETEHLUH, (OPMUDYEMBIX TIPU W3yueHUM [JUCLIMIUIMHBI, U BUOB 3aHSATUH
npe/icTaB/eHo B Tabsurie 5.4
Tabmia 5. 4 — CoOOTBETCTBME KOMIETEHLMM W BHUJOB 3aHATHH, (DOPMHMPYEMBIX TIPU H3yUeHUH
IUCIATUTUHBI

Bubl 3aHaTHIM

= = e
s S o
= = = (]
o o Iae)
= jan jan (=¥
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) =t S % N DopMbI KOHTPOJISI
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5 o @)
= T 3
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OIIK-1 + + + + KonTtposbHasi pabora,
OTuert no
WHUBUYaTbHOMY

3a/laHuto, KoHcrekT
CaMoIIoAroToBKU, OTUeT 110
naboparopHoii pabote,
Ornpoc Ha 3aHATUSX,
BeicTtynienue (goknan) Ha
3aHaTUH, Pedepat

6. IHTepakTHBHbIE MeTOAbI ¥ (OPMbI OpPraHU3aI[UH 00yUeHH
TexHOJIOTMH WHTePaKTMBHOro 00OyueHWs MpH pasHbIX (JOpMax 3aHATHH B yacax IPHBEJEHbI B
tabmuie 6.1
Tabmia 6.1 — TeXHO/IOrMKM HHTePAKTMBHOIO 00yUeHHs! IPH PasHbIX (hopMax 3aHATHI B yacax

WHTepakTHBHBIE MMpaKTUYeCcKre | THTepakTUBH
MeTombl Bcero
3aHATUSA ble JIeKL[UU
Pabora B KoMaH e 4 4
[Ipe3eHTau C UCMOIb30BaHUEM 6
MY/IBTUMe/IA C 00CYKIeHeM
Ntoro 4 6 10
7. JTabopaTopHbIi NMPAKTUKYM
Copeprkanue y1abopaTtopHbIX paboT npuBezieHO B Tabmie 7.1.
Tabmuua 7. 1 — CogepykaHue 1ab0paTOpHBIX PadboT
g g x5
E 4=
3 = o
= 5
> U
Ha3Banus pa3zenos CopmepskaHue 1abopaTOpHBIX paboT S S5
S -
2 5 ¢
= S
2 ceMeCTp
3 XuMurueckass KUHeTHhKa CKOpOCTb XMMHUYECKUX peaKLUH. 4 OIIK-1
XuMHUYeCcKoe paBHOBeCHe
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HToro

4 XvMuueckoe U (pa3oBoe paBHOBeCHe

[uarpamma niaBKoCTU
JIBYXKOMITOHEHTHOM CUCTEMBI

N

Ntoro

OIIK-1

5 OCHOBBI yueHUs O TOBEPXHOCTHBIX
SIBJICHUSX

Apcopbrust

HToro

OIIK-1

6 D/IeKTpOXUMMUS: JIeKTPOJIUTHI.
XyMUueCcKre UCTOUHUKU ToKa (X Tbl

)

Onexrposus. Kopposus

Htoro

E NI S N S S

OIIK-1

Wtoro 3a cemecTp

8. IlpakTHUecKue 3aHATHSA
CopeprkaHye MpaKTHUeCKUX paboT npuBeseHo B Tabmuie 8.1.
Tabnuiia 8. 1 — CojiepskaHre MpakTHUYeCKUx paboT

Hassanus paszenos

Copep>kaHre IpaKTUUeCKUX 3aHATUI

TpyzoeMKOCTb,

q

dopmupyeMmblie
KOMITeTeHLIUU

2 ceMecCTp

1 ®usnko-xuMHUUeCKre CUCTEMBI.
TBepprble BeltjecTBa. lucriepcHbie
CUCTeMBlI

TBepable Tesa, aMop@HbIe U
KpUCTa/UIMYeCcKre: CTPYKTypa, CBOMCTBA.
HucriepcHble cucteMsl. VICTUHHBIE U
KOJUIOW/JJHbIe PAaCTBOPBI: CBOMCTBA. 30/1H,
reJiy, CTy[JHH; CyCIIeH31H, I1acThl,
5MYJ/IbCUH, TeHbl, a3P0O30J/IH, [TOPOLLKHU.

N

HToro

OIIK-1

2 DHepreTyvKa XMMHUYeCKUX peakiuii.
OCHOBBI TEpMOZIMHAMUKH PaCTBOPOB

3aKOHbI TEPMOZIMHAMUKU. TeroeMKOCTb.
3aBHUCUMOCTb TeIJIOBOro 3ddekxra
peaki{uH, TerI0eMKOCTH BellleCTBOT
Temrieparyphbl. YpaBHeHue Kupxrodda.
TemnnoeMKOCTb [/l pa3HbIX arperarHbIxX
COCTOSIHUM TepMOAMHaMUYeCKOH
cucTeMbl. 3aKOHBI M CBOMCTBA paCTBOPOB,
u7lea bHbIX U Her/ieabHbIX.

HToro

OIIK-1

3 XuMuueckKasi KHHeTHKa

Pacuet ckopoCTH rOMOTeHHBIX,
reTeporeHHbIX peakiyi. Onpe/eneHue
MopsiiKa peakL1Hu.

HToro

OIIK-1

4 Xumurueckoe U (ha30Boe paBHOBecCHe

TepMuueCcKuit aHaMNU3 ¥ TIOCTPOEHIE
JarpamMM COCTOSTHUST
JIByXKOMITOHEHTHBIX cHcTeM. [IpaBuiio
¢a3 I'nb6ca. ITpaBuo peiuara.

HToro

OIIK-1

5 OcHOBBI yueHHd O MOBEPXHOCTHBIX
ABJIEHUAX

V3meHeHre cBOOOAHOM SHEPrUU TIpU
azcopOIyy. DHTPONUS U TeTUIoTa

OIIK-1
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azcopbiyu. M3oTrepMbl aicOpOI[HH ra3oB.

MoHOC0MHEIe MIIEHKH. HOBEPXHOCTHOE
AdBJ/IeHWE U YpDAaBHEHHWE COCTOAHUSA
MOHOCJIOA.

HToro

6 D/eKTpOXUMMUSL: JIEKTPOJIUTHI.
XumMuruecKre UCTOYHUKM ToKa (XU ThI

)

OKHCUTeTbHO-BOCCTaHOBUTE/IbHBIE
peakijuu (OBP). OripesienieHue Tuma
OBP, cocraBnenue ypaBHeHUi. PacueTsl
3C. YpasHenue HepHcra. Teopus
akTUBHOCTel JIbtorca. 3akoOH NOHHOM
cuibl. 3aKoHbI Papages.

OIIK-1

HNToro

Wroro 3a cemecTp

20

Busibl caMocTosiTesTbHOM paboThI, TPYAOEMKOCTh U (hOpMUPyeMbie KOMIIeTEeHLIMHU TIPe/[CTaB/IeHbI B

9. CamocTosiTe/ibHas1 padora

Tabmumie 9.1.
Tabsuiia 9.1 - Bugipl camocTosiTe/TIbHOM pab0ThI, TPYI0EMKOCTb U ()OPMUPYEMbIe KOMITETEHIIUH
A y
5 z S
g s 5
o 2 v T
Buzpl camocrosiTtesibHOM S >
Haspanwust pa3nenoB g =y DOpMBI KOHTPOJIS
paboTel S s g
=S a =
=¥ S 2
= S
2 ceMecCTp
1 ®u3uKo-XxUMHyecKue [ToaroroBka K 2 OIIK-1 Ortuer 1o
cucteMbl. TBep/bie MPaKTUUeCKUM 3aHSTHSIM, VH/VBU/1yaJIbHOMY
BelllecTBa. [JucriepcHble | ceMHHapam 3a/1aHn0, KoHTposibHas
CUCTEMBbI CAMOCTOSTE/ILHOE 7 pabora, BricTyrmieHue
r3yuyeHue Tem (BOIPOCOB) %uoma,q) I}ia SaHAATIM,
TeopeTUYeCKOM 4acTH eepar, OHCHng)
MOMOAroTOBKH, O
Kypca CamoIIoAroToBkH, Ornpoc
Ha 3aHATHUSAX
ITpopaboTKa JIeKIMOHHOTO 2
Marepuasa
WToro 6
2 DHepreTvka [ToaroroBka K 2 |OIIK-1 Otuet 1o
XUMUYECKUX PeaKLUi. MpaKTUYe CKUM 3aHATUSIM, VHJVBU/lyaJIbHOMY
OCHOBBI TEpPMOJMHAMUKY | CEMUHapam 3a/jaHuto, KoHTponbHas
pPacTBOpPOB CaMOCTOSTE/BHOE 2 pabora, BeicTymieHue
r3yueHure TeM (BOIIPOCOB) gqoma,u;) 1}1(& SAHATHM,
TeopeTU4eCKOM YacTh ecpepar, KoHcriekr
Kypca camoroAroToBku, Onpoc
Ha 3aHATUSIX
ITpopaboTKa JeKIIMOHHOTO 2
MaTepuana
Utoro 6
3 Xumunueckas kuHetuka |[loaroroska K OIIK-1 Ortuer 1o
MPaKTUUeCKUM 3aHSTHSIM, VH/VBU/1yaJIbHOMY
ceMHHapam 3a,aHut0, KoHTpobHas
CamocTosiTesibHOe 2 pabota, BeicTyrinerye
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r3ydeHue TeM (BOIIPOCOB)
TeopeThueCKOr 4acTu

Kypca

(moksag) Ha 3aHSTHH,
Pecdepart, KoHcriekr
CaMoTIoAroTOBKH, Omipoc
Ha 3aHATUsX, OTYeT 10

ITpopaboTKa /IeKLIMOHHOTO 2 p —
Marepuana nabopaTopHOU pabote
[Togrotoeka K 2
nabopaTtopHbIM paboTam
HToro 8
4 Xumuueckoe U ¢a3oBoe |IloAroroBka K OIIK-1 Oruyer 1o
paBHOBecCHe TpaKTUYe CKUM 3aHATUSM, VHJVBU/1yaJIbHOMY
ceMuHapaMm 3a/aHut0, KoHTponbHas
CamocTosiTesibHOe 2 pabora, Beictyrinere
v3y4JeHre TeM (BOIIPOCOB) g),qoma,q) 1}{<a 3AHATHM,
TeopeThueCKol 4acTu epepar, KorCriexT
Kypca CamoIIoAroToBkM, Ornpoc
Ha 3aHsaTusIX, OTUeT 1o
[TpopaboTKa eKIIMOHHOTO 2 naGopartopHoii pabote
Marepuasna
ITogroroBka K 2
nabopaTopHbIM paboTam
Htoro 8
5 OCHOBBI yUeHUsI O [ToaroroBka K OIlK-1 Otuet 1o
TOBEPXHOCTHBIX SIBJIEHUSIX | IPAKTAYECKUM 3aHATUSIM, VHJVBU/lyaJIbHOMY
ceMHHapam 3a/aHnto0, KoHTposibHas
CamocrosiTennbHOe 2 pabora, BricTymerye
H3yuyeHue Tem (BOIPOCOB) gqoma,q) 1}1<a 3aHATHH,
TeopeTU4eCcKor YacTh edpepar, KoHcriext
Kypca caMorioAroToBku, Omnpoc
Ha 3aHaTusIX, OTueT no
ITpopaboTKa JIeKIJMOHHOTO 2 nabopaTopHoii paboTe
Marepuasa
IToaroroBka K 2
nabopaTopHbIM paboTam
Utoro 8
6 DneKTpoXuMus: [Togroroeka K OIIK-1 Otuer 1o
3JIEKTPOJIUTBI. MpaKTUYe CKUM 3aHATUSM, VHJVBU/lyaJIbHOMY
XUMHUUeCKre UCTOYHUKU | CeMUHapaM 3a/aHut0, KoHTposbHas
Toka (XU Ter) CAMOCTOSITEILHOE 7 pabora, BeicTymieHue
v3y4JeHre TeM (BOIIPOCOB) %qoma,q) }I? SAHATHM,
TeopeTUYeCKOM 4acTH ecpepar, KoHcriexT
Kypca camoroAroToBku, Onpoc
Ha 3aHaTusIX, OTueT 1o
Marepuasa
[ToaroroBka K 2
nabopatopHbIM paboTam
HToro 8
Wtoro 3a cemecTp 44
Ntoro 44
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9.1. TemMBI /11 CAMOCTOATE/ILHOI0 U3yYeHHs TeOPeTUYeCKOH YacTH Kypca
1. 1. Kpucrannuueckoe ¥ amopgHOe cOCTOSiHUS BeljecTBa. CBOWCTBa, BHyTPEHHee CTPOEHHUe,
CUMMeTPUS, BUZIbl CAMMETPUH U TUIIbI KPUCTA//IMYECKUX PeLleTOK.
2. 2. Metanbl, NONyNpOBOJHUKY, TA/IEKTPUKU: CBOMCTBA. 30HHAs1 TEOPUSI KDUCTAJIIOB.

10. Kypcoeas pa6ora

He npenycmotpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIieBaeMOCTH CTYAeHTOB

11.1. Ban/ibHbIe OLEeHKH /J/I1 3/IeMEeHTOB KOHTPOJIsl
Tabsuria 11.1 — BanbHbIe OLIEHKH /1151 37IeMEHTOB KOHTPOJISI

o . MakcumManbHbIN
. MakcumasbHbIN MakcumasibHbIN
DneMeHTHI yueOHOM 0asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT ¢ | 6ans 3a nmepuof,
JledTeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL] cemecTpa
2 ceMecCTp
BricTynienue (#oknaz) Ha 10 5 5 20
3aHATHN
Koncriekr 2 2 1 5
CaMOITIO/rOTOBKH
KonTtponbHast paboTta 10 5 5 20
Ornpoc Ha 3aHATUAX 7 5 17
Otuert no 4 4 3 11
WH/JVBU1yaJIbHOMY
3a/laHUIo0
Ortuert 110 1abopaTOpHO 2 2 4 8
pabore
Pedepar 7 6 6 19
Hapacrarorym utorom 42 71 100 100
11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmumie 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU
bannbl Ha 1aTy KOHTPOIbHOM TOUKH OueHka
> 90% oT MakCHMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% 10 89% oT MakcMManbHOW cyMMBbI O6asioB Ha gary KT 4
Ot 60% 1o 69% oT MakcuMMasbHON cyMMbI OansioB Ha gaty KT 3
< 60% OT MakCMMa/bHOM CyMMBbI OasiioB Ha gaty KT 2

11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/yHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPAJULIMOHHYIO U MEXYHapOAHYIO OLIeHKY MpeJcTaB/ieH B Tabmuie

11.3.

Tabmuna 11. 3 — ITepecueT cyMMbI 6a/JIOB B TPAJAULIMOHHYIO U MEXKIYHAPOHYIO OLIEHKY

WToroBast cymMmma 6asio,
Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)
9K3aMeH
5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
4 (xopo1Lo) (3auTeHo0) 85-89 B (oueHs xopo11o)
75 -84 C (xopo110)
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70 - 74 D ( )
OBJIETBOPUTETHHO
3¢ Y ) 65 - 69 4 P
OBJIETBOPUTE/IHLHO) (3aUTeHO
i P 60 - 64 E (mocpencTBeHHO)
2 (HeyAOBIETBOpHUTE/ILHO) (He Hipke 60 6anioB F (HeyzmoBneTBOpUTEJILHO)
3aUTEeHO)

12. Yue6Ho-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. OcHoBsl 0011€e# ¥ Gu3nyeckol xuMun: YuebHoe nocobdbue / Tuxonoa M. B., Exumona 1. A.
- 2015. 200 c. [OnekTponHbli pecypc] - Pexum poctyna: http://edu.tusur.ru/publications/5136,
CBOOO/HBIM.
2. Koposun H.B. Obmias xumus : yueObHuk /s Bry3oB / H. B. KopoBuH. - 7-e u3z., ucrp. - M. :
Beicias mikona, 2006. - 556[4] c. : ui., Tabn. - (ITobeguTesb KOHKypca yueOHUKOB). - Bubauorp.: c. 546.
-IIpeam. ykas.: c. 547-558. (Hanuuue B 6ubmioreke TYCYP - 220 3k3.)

12.2. lonosiHMTe/IbHAA IMTeparypa

1. Huxkonaer H.A. ®u3nueckass Xumus : yueOHUK 71 By30B / JI. A. Hukonaes, B. A. Tynytos. -
2-e u3g. - M. : Boicias mikona, 1967. - 464[4] c. : un., Tabn. - [Ipeam. ykas.: c. 460-465. - b. 11. (Hanuume
B bubmioteke TYCYP - 6 3k3.)

2. Crpombepr A.T. ®usnueckass xumus [Tekcrt]: yuebHuk ans By3oB / A. I. Ctpombepr, /. IT.
Cemuenko; pea. A. I'. CtpombOepr. - 2-e u3z., riepepad. u for. - M.: Beiciuast mkona, 1988. - 496 c. : un. -
b. 1. (Haymmuue B 6ubmoteke TYCYP - 3 3k3.)

3. XwmenpHulkuii P.A. ®usnyeckas ¥ KO/JIOWJHas XUMUsA : Y4eOHUK Ay By3oB / P. A.
XMenpHULKUM. - M. : Bbicias mkomna, 1988. - 399[1] c. : puc. - bubmuorp.: c. 380. - TIpeam. ykas.: c.
385-394. (Hamuuuie B 6ubmioteke TYCYP - 2 3K3.)

12.3. YueOHo-MeTOjHUECKOE MTOCOOHe ¥ MporpaMMHoe obecreyeHue

1. Xwumusi: MeTomuueckuie yKa3aHUs [ijisl TIDOBeJIeHUs TIPAKTUUeCKUX 3aHATHH, 1ab0paTOPHBIX
paboT ¥ opraHu3alui CaMOCTOsITe/IbHOM PabOThI CTY/[@HTOB TI0 JUCLUTIIMHE «XuMusi» / TuxoHoa M. B.
- 2015. 26 c. [OnektponHbiii pecypc] - Pexum pgocrtyma: http://edu.tusur.ru/publications/5137,
CBOOO/THBIM.

2. UYwkun E.B. JlabopatopHsie paboTsl 1o xumuu [Tekcr]: yueGHO-MeToanueckoe nocobue / E.
B. YukuH; MuHMcTepcTBO 00pa3oBaHus U HaykKu Poccuiickoit @epmepariun, TOMCKHUI TOCYapCTBeHHbIH
YHUBEPCUTET CHCTeM yrpaBieHUss U pajauosiekTpoHuku (Tomck), Kadenpa paanos3/1eKTpOHHBIX
TEXHOJIOTUM 1 SKOJIOrMUeCcKoro MOHUTOpHHra. - Tomck : TYCYP, 2012. - 77 c. : wi., Tabn. - Bubauorp.: c.
73. (Hamuue B 6ubmioreke TYCYP - 51 3k3.)

3. UYwkun E.B. CoopHUK 3a7au no obieii xumuu [Tekcr] : yuebHO-MeTomHueckoe nmocobue / E.
B. UukuH; per. kaHz. xuM. Hayk A. . T'ananos; pew. C. S1. AnekcangpoBa; MunncTepcTBo 00pa3oBaHust
u Hayku Poccuiickoii ®epnepauyy, ToOMCKHI TroCyZapCTBeHHBIM YHUBEPCUTET CUCTeM YIIpaB/ieHUs U
pazsro31eKTpoHuKN (Tomck). - Tomck: TOMCKMM roCyZjlapCTBeHHBIM YHHUBEPCUTET CUCTeM yIpaB/ieHus U
pazanosieKTpoHukH, 2015. - 296 c. (Hamuue B 6ubmoreke TYCYP - 100 3K3.)

4. JlabopatopHble paboThI 10 XUMUM: Y4eOHO-MeToguuecKoe nocobue / YukuH E. B. - 2012. 78
c. [DnekTpoHHbIN pecypc] - PexxuMm goctyma: http://edu.tusur.ru/publications/3020, cBo60 HBIH.

5. COopHUK 33/iau ¥ yrpa)KHeHuH 1o o61eit xumun: COOPHUK 3a/ja4u ¥ YIpaXKHEeHUH 110 001riei
xumud / Yukun E. B. - 2012. 220 c. [DnektpoHHblM pecypc] - Pexum gocrymna:
http://edu.tusur.ru/publications/642, cBob60ogHBIIA.

12.4. Ba3bl JaHHBIX, HH()OPMALIMOHHO CTIPABOYHbIE U MIOUCKOBbIE CHCTEMbI
1.  http://edu.tusur.ru — HayuHO-006pa30BaTE/ILHBIM ITOPTAJ
2. http://www.chemistry.narod.ru,  http://www.xumuk.ru -  uHdOpPMaIMOHHO-CIIPAaBOYHbIE
pecypchI
3. http://elibrary.ru — HayuHas 371eKTpOHHasi OUOIMOTEKA
4. http://www.twirpx.com — 3/IeKTpPOHHbIE KHUTH 10 XUMHUHU
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13. MarepuanbHO-TeXHUYECKOe ofecrneueHne JUCHUITHHBI
XUMHYecKass ToCyJa U XWUMHUUeCKrhe peaKTHBbl, KOMITbIOTep, MY/JIbTUMeAUNHBIA TIPOEKTOp,
TIJIa3MeHHBIN SKpaH.

14. ®oHpA O11eHOYHBIX CPEe/ICTB
@OH/I OLIEHOUHbBIX CPEe/ICTB MPUBEJEeH B IPUIOKeHUH 1.

15. MeTopnueckue peKOMeH/Jaliy 110 OPraHU3aliuy U3yYeHHUs JUCLUIIINHbI
be3 pekoMeHa11H.

CornacoBaHa Ha noprane Ne 2747 13



IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
dusnyeckas XuMHIs

YpoBeHb OCHOBHOI 00pa3oBaTe/ibHOM rporpaMmbl: bakanaBpuar

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TeXHOIOTMS 3/1eKTPOHHBIX
CpeACTB

[Tpodusns: IIpoeKTHPOBaHUE U TEXHOIOTHS PaJU031eKTPOHHbBIX CPEeJCTB

dopma 0OyueHUs: OUHAsA

dakynsreT: PK®, PagnokoHCcTpyKTOpCKHi (haKyabTeT

Kadenpa: KUIIP, Kadegpa KoHCTpyHpOBaHUs U MPOU3BO/JCTBA Pajuoaniaparypbl

Kypc: 1

Cemectp: 2

YuebOHbI# M1aH Habopa 2015 rozga

Pa3paboTumku:
— crapuuii npenosasatenb kKad. POTOM TuxoHoBa M. B.

3auet: 2 ceMeCTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

@®OC no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM TeKYIlero KOHTPOJIs

yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

OIlK-1

CTI0COOHOCTBIO TIPEICTAB/IATh aZIeKBaTHYHO
COBPEMEHHOMY YPOBHIO 3HaHWUW HAyUHYHO
KapTUHY MHpa Ha OCHOBE 3HaHUsl OCHOBHBIX

HOHO)KEHHﬁ, 3aKOHOB U MeTO 0B €CTeCTBEHHbIX

HayK U MdT€MAaTHUKU

[omkeH 3HaTh OCHOBHbIE TIOHSTHS
bur3nMueCcKoll XMMUU; B3aUMOCBSI3b
bU3MYeCKUX U XUMUUeCKUX SIBJIeHUM U
TIPOL[eCCOB; TePMOJMHAMUUECKHe U
KUHEeTHUYeCKre 3aKOHOMePHOCTH (hU3UKO-
XUMUUeCKHUX TPOL[eCCOB; MOJe/N U
XapaKTepUCTUKH Pa3HbIX (PHU3UKO-
XUMUUECKUX CUCTeM U UX COCTOSHUSI;
TeopeTHYeCcKrie 0CHOBBI TTOBEPXHOCTHBIX
sIB/IeHUI Ha rpaHulie pa3jena das;
KPUTEPUU TePMOANHAMUYEe CKOTO
PaBHOBeCUS U YCTOMUUBOCTH Pa3HbIX
(U3UKO-XUMHUECKUX CUCTEM.;

[omkeH ymMeTb TIPUMEHUTD 3HaHUS
CBOMCTB XUMHUECKUX CUCTEM U
TIPOTEKAIOIUX B HUX (PU3MKO-XUMUUECKUX
TIPOLIECCOB /IJIs pellieHUsi KOHKPeTHBIX
MPAKTUUe CKUX 3a/jau B OXBAaTbIBaeMbIX
JJAaHHBIM HaripaB/ieHHeM 00/1acTsIX HayKu U
TeXHWUKU, THHOBALIMOHHBIX TEXHOJIOTHIA.;
[omkeH BNa/ieTh MPaKTUYe CKUMU
HaBbIKaMU UCI10/Ib30BaHHUs TeOpeTHUe CKUX
3aKOHOMEPHOCTel (pu3nueCcKor XUMUM MpU
pelilieHUH podeCCUOHATBHBIX 3a/iay 110
pa3paboTKe TeXHOOTHM TTPOM3BO/CTBA U
9KCIUTyaTalyd COBpeMeHHOU
PaJIM03/IeKTPOHHOM arraparypsl. ;

OO11e XapaKTepUCTHKH Tl0Ka3areneld U KpUTepueB

NipYBeZieHbI B TabnuLe 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

OLleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OtmuHo (BeIcOKMI | OGmazaeT dhakTHUe CKUMU
YPOBEHD)

" TeopeTU4YeCKUMH
3HAHUAMM B IIpefeiax

OO6sasaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /IS Da3BUTHS

KonTponupyet paborty,
MIPOBOJIMT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS

YPOBEHb)

TIPOLIeCChI, 001IHe
TIOHSITHS B TIpe/iesiax
r3yuaemoii obsactu

MpaKTUUeCKUX yMeHHWH,
TpeOyeMbIX ZIJIs pelleHust
orpe/ie/ieHHBIX MPo0/IeM B | TIPUCIIOCA0/TMBaeT CBOe

r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
MOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMOCTH nipobsiem
Xoporo (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/azaeT Auaria3oHOM bepet oTBeTCTBEHHOCTH 3a

3aBepIllleHre 3a44d4 B
HnccjaeqoBaHUH,
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obnacTy Uccieq0BaHUsS

MOBeIeHNe K
00CTOATE/ILCTBAM B
peleHUH pobiem

YnoBneTBopUTebH
o (TIoporoBbiii
YPOBEHD)

O6nazmaet 6a30BbIMU
OOIIMMH 3HAHUSIMU

O6aaeT 0CHOBHBIMHU
YMEeHHSIMH, TPeOyeMbIMU
U151 BBITIO/THEHUST TIPOCThIX
3ajau

PaboraeT npu rpsiMoM
HaO/MIOeHNN

MaTeMaTHKH.

2 Peamu3anusi KOMIIeTeHI[UI

2.1 Komnerennua OIIK-1
OTIIK-1: criocoOHOCTBIO TIPEACTaB/sATh a/leKBAaTHYI0 COBPEMEHHOMY YDOBHIO 3HaHWN HayuHYIO
KapTMHY MHUpa Ha OCHOBe 3HaHHS OCHOBHBIX I10JIOKEHHM, 3aKOHOB U METO/I0OB eCTeCTBEHHbIX HayK U

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIEeTeHLIUM, NpUMeHsieMble [Jid 5TOr0 BH/bl 3aHATUM W MCIOJb3yeMble CpeJCTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmutie 3.
Tabsuria 3 — OTaribl HOPMUPOBAHMS KOMIIETEHI[UM 1 UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

MPOLIECCOB;
TepMOANHAMUYeCKUe U
KUHeTHYeCcKue
3aKOHOMEPHOCTU (PU3HKO-
XUMHYeCKUX TPOLIeCCOB;
MOZIe/I U XapaKTePUCTHKHU
pasHbIX (PH3MKO-
XUMHAYeCKUX CUCTeM U UX
COCTOSTHUS;
TeopeTHyeCcKre OCHOBBI
MOBEPXHOCTHBIX SIBJIEHUM
Ha rpaHulie pa3zena ¢as;
KpUTepUu
TepMOZMHAMUYeCKOTO
paBHOBeCHs U
YCTOMUMBOCTH Pa3HbIX
(h13UKO-XUMUYeCKUX
cucrem

TIPOLIeCCOB /1JIs1 PelleHust
KOHKDETHBIX
MpaKTUUeCKUX 3ajjau B
OXBaThIBAEMbIX JAHHBIM
HarpaB/ieHueM 00/1acTsax
HayKU U TEXHUKH,
MHHOBALIMOHHBIX
TeXHOJIOTUH

CocraB 3HaTb Y™meTb Bnagets
CopneprkaHue OCHOBHBIE [TOHATUS MPUMEHUTD 3HAHUS MpaKTUue CKUMU
9TarioB (bu3ryeckor XUMUU; CBOUCTB XUMHUUECKUX HaBBLIKAMU HCII0/Ib30BaHUSA
B3aUMOCBSI3b (PHM3UUECKUX |CHUCTEM U MPOTEKAIOI[UX B | TEOPeTHUUeCKUX
1 XMMUYeCKUX SIBJIEHUN U | HUX (PU3UKO-XUMUUECKUX |3aKOHOMEepPHOCTel

¢bu3nueckoil XMMUU MPU
perLieHu!
npodeCcCUOHa/IbHBIX 3a/au
10 pa3paboTke
TeXHOJIOTUH TIPOM3BOACTBA
Y 9KCIUTyaTaluu
COBpPEMEHHOU
paiio371eKTPOHHOM
arraparypbl

Buapl 3aHaTHM

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTEpaKkTUBHbIE
JIeKLIUY;

* [lpakTHhueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* NHTrepakTuBHbIE
TpaKTUYeCKUe 3aHATHS;
* JHTepakTUBHbIE
JIeKLINY;

* [IpakTHUueckue
3aHATUS;

* JlabGopaTtopHble
3aHATHS;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* lHTepakTUBHEBIE
MpaKTUUeCKHUe 3aHSTUS;
* JlaboparopHbie
3aHATHS;

* CamocTosiTe/bHas
pabora;

Ncronb3yembie

* KoHtposbHast paboTa;

* KoHnrposnbHast pabota;

¢ Ortuet 110
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cpefiCcTBa
OLleHHMBaHUs

* Otyet no
naboparopHoii pabore;

* Otyet no
VHAUBU/1yaJIbHOMY
3a/1aHUIO;

* Oripoc Ha 3aHATHUSIX;

* BeicTyrinenue (goknag,
) Ha 3aHATUY;

* KoHcnekT

* Otyer no
naboparopHoii pabore;

* Otyet no
VHAUBU/1yaJIbHOMY
3a/laHUIO;

* Onpoc Ha 3aHATHUSAX;

* BeicTynieHue (foK1az
) Ha 3aHATUY;

* KoHCriexkT

naboparopHoii pabore;

* Ortuet o
VHAVBUAYaTbHOMY
3a/IaHUIO;

* Brictynnenue (goknazn
) Ha 3aHSITHH;

* Pedepar;

* 3auert;

CaMOTIOJITOTOBKH; CaMOTIOATOTOBKH;
* Pedepar; * Pedepar;
* 3auerT; * 3aueT;
dopMy/nMpoBKa T[OKasaTesieldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHL[MM TpuBe/leHa B
Tabuie 4.
Tabnuiia 4 — IToka3aTe/iM M KpUTEPUM OL[eHMBAHMSI KOMIIETEHI[MH Ha JTarnax
CocraB 3HaTb YmeTb Bnanets
O1inuHo * CpobozHO * Pemaer * CBobogHO orepupyeT
(BBICOKMI YPOBEHbB) | (hOPMY/TUPYET OCHOBHBLIE | Pa3HOIIAHOBbIE MeTOJ1Ue CKUMU
TIOHSITUSI U 3aKOHBI TIpaKTUUeCKUe 3a/jauu C yKa3aHUsIMH K
(bu3rueCckKor XUMUH ; HCII0/Ib30BaHHEM BBITIO/THEHUIO

* Bocnpoussogur
TeopeThueCcKui
Marepuan 6e3
WCTIO/Tb30BaHUsI yueOHOTOo
riocoous;

* CobogHo u3naraet
MaTepuas B yCTHOU
(opme;

* AHanu3upyer U
BOCITPOM3BOAUT
B3aUMOCBSI3b
XUMUYeCKUX U
(hr3uueCcKuUx sIBJIEHUN U
IIPOLIeCCOB;

TeopeTUueCKHX 3HaHUW;
* YMeeT NpUMEHUTH
roJiy4eHHbIe 3HaHUS 1151
VIHTeprpeTaruu
pe3y/bTaToB
JKCIIePUMEHTA,
CaMOCTOSTe/IbHO
chopMynUpoBaTh
BLIBO/IbI;

* CaMOCTOAITeJIbHO
aHa/mM3upyeT CXOAUMOCTh
TMOJTyYeHHbBIX
pe3y/bTaToB
JKCIepuMeHTa C
TeopeThyeCKUMHU
TIpe/inoChlIKaMu;

JKCTIepUMeHTa U
opraHusyeTt paboty B
KOMaH/ie;

* Ctpout rpaduueckue
3aBUCUMOCTH U
obpabarbiBaeT
pe3y/bTaThl
JKCITIePUMEHTa;

* (CaMoCTOATe/IbHO
OpraHusyeT
JIOTIOJTHUTE/TBbHBIN 3Tar
MOCTaHOBKHU
9KCITIePUMEHTA [IJIsI
TOJTyUeHust
YZAOBIETBOPUTETHHOTO
pe3ysibTara;

* (CaMoCTOATe/IbHO
obpabarbiBaeT
9KCITIePUMEHTa/IbHbIE
JlaHHbIE U COCTaBJISIET
OTYeT B TeUeHHe
TJTAHUPYEMOTO 3aHSTHS;

Xoportio (6a30BbIit
YPOBEHD)

* dopmynupyet
OCHOBHBbIEe MTOHATHUS U
3aKOHBI (hr3UuecKoi
XUMWH;

* BocrnipousBogur
TeopeThueCKun
Marepuail C
WCTI0/Tb30BaHUEM
TeopeTUueCKUX 3HaHUMU
w1 yuebHOro mocobus;

* PeliaeT npakThueckue
3aziauu 6a30BOT0 ypOBHS
C WCTI0/Ib30BaHUEM
TeopeTHUeCKUX 3HaHUH
wM yuebHOro mocobus;
* YmeeT IIpUMEHUTH
TIO/TyUeHHbIe 3HAHUS JIIsT
WHTePIIpeTaLyu
pe3y/ibTaToB
9KCIIePUMEHTa,

* Omnepupyer

MeToZye CKUMHU
yKa3aHUsIMU K
BBITIOJTHEHUIO
3KCIIepUMeHTa C
TIOMOIIIBIO0 PYKOBOJUTEJISI
KOMaH/Ibl UH
TIperofiaBare’is,
opraHusyeTt paboty B
KOMaH/ie;
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* YacTuuHO r3naraet
MaTepua B yCTHOU
dhopme Bocripor3Boaut
B3aMOCBSI3b
XUMUYECKUX U
(bu3ruecKux siBJIeHUN U
TIPOLIECCOB ;

chopmMynupoBaTh
BBIBO/IbI C
WCTI0/Ib30BaHUEM
yueOHOT0 1oCoous;

* AHamu3upyet
CXOIUMOCTD TIOTyYeHHBIX
pe3y/ibTaToB
9KCIePUMeHTa C
TeopeThyeCKUMU
TIPeATOChITKAMU C
TIOMOLI[bI0 PYKOBOJUTEJISI
KOMaH/[bl WA
Tipero/iaBare’is;

* Crtpout rpaduueckue
3aBHCUMOCTH U
obpabarbiBaeT
pe3y/bTaThI
JKCIIePUMEHTa;

* Oprasusyer
JIOTIO/THUATE/TBHBIN JTar
MOCTaHOBKHU
JKCIIepUMeHTa [jist
TIOJTy YeHUs]
YZIOB/IETBOPUTETHHOTO
pe3ysibTaTa C TIOMOLIBI0
PYKOBOAWTEIST KOMaH/[bl
WU TIperio/jaBaTets;

* OO6pabatbiBaet
3KCIIepUMeHTa/TbHbIe
JAHHBIE U COCTABJISIeT
OTYEeT YaCTHUYHO B
TeueHwe MJIaHUPYeMOro
3aHATHS,
CaMOCTOSITeJILHO WK TIPU
TIOMOIIY PYKOBOJUTEISI
KOMaH/[bl VA
TIperiofiaBareJis;

YnoBnerBopuTebH
o0 (TIoporoBbii
YPOBEHD)

* YactuuHo
(hopmynrpyeT OCHOBHbIE
TIOHSITUST U 3aKOHBI
(hr3rUeCcKo XUMUH;

* BocrnpousBogut
TeopeThueCcKui
Marepuarn C
WCTIO/Tb30BaHUEM
yueOHOT0 1ocoous;

* YactuuHo
yCTaHaB/IMBaeT
B3aMOCBSI3b
(busrmyeckux u
XUMUYEeCKUX SIBJIEHUH;

* PeliaeT rpakTuueckue
3aziauu 6a30BOT0 ypOBHS
C UCTIO/Ib30BaHUEM
yueOGHOT0 TI0CO0uS;

* HuTepnpeTtupyet
pe3y/bTaThl
9KCIePUMeHTa C
TIOMOIIIBI0 Y4eOHOTO
rocobus uy,
PYKOBOZUTESI KOMaH/bI
U Mpero/iaBaTerisi;

* BeInonHsaeT
5KCIIePUMEHT C
TOMOLLIbIO PYKOBOJUTEISI
KOMaH/Ibl U1
TperojaBare/isi;

* Crpour rpaduueckue
3aBHCUMOCTHU U
obpabarbiBaeT
pe3yJbTaThbl
9KCIIePUMEHTa;

e (CocTaBpsieT OTUeT 110
pe3y/bTaTam
9KCIepuMeHTa YaCTUUHO
B TeUeHUe TJIaHUPyeMOro
3aHATUS UIH B
HeayJIUTOPHOEe BpeMmsi pU
TOMOLLA PYKOBOJUTE/ISI
KOMaH/Ibl U1
TriperojiaBaresisi;

JesiITeIbHOCTH, XapaKTepU3yHIIMX —3Tarlbl

3 TunoBbie KOHTPOJIbBHbIE 3d/{aHUA
,Z[J'IH pea/r3aliMid BbIIIEIepeurC/JIeHHbIX 3a4a4 O6yT-IEHI/IH HCII0/JIBb3YKOTCA TUIIOBbIE KOHTPOJIBHBIE
3aJdHHUA WJIHW WHbIE MdTepHaJIbI, HEO6XOAI/IMI:>IE AJI OLIeHKU 3HaHHﬁ, yMeHHﬁ, HaBBIKOB U (I/IJ'II/I) OIIbITa

oOpa3oBarebHOM MPOrpamMMbl, B C/IeAYIOIIeM COCTaBe.

3.1 Bonipocbl Ha CAaMOIIOATOTOBKY

— 1. Kpucrammmueckoe u amop¢Hoe cOCTOsiHUA BewjecTBa. CBOWCTBa, BHYTpPEeHHee CTPOEHUe,
CUMMeTpUs, BUJbl CUMMETPUU U THUIIbl KPUCTA/UIMUECKUX pelleToK. 2. Metasibl, IOTyIIPOBOAHUKH,
[VSJIEKTPUKU: CBOMCTBA. 30HHAasg Teopusl KpUCTa/uloB. 3. OCHOBHble KaTaJIUTHYeCKHWe BeljecTBa U
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CUCTeMbl, TIpUMeHsieMble B COBPEMEHHbIX TEeXHOJIOTMAX: XUMHUUYECKHX, 3JIEKTPOXUMUUeCKUX,
MeTasJlypruueckiux, MUKpO- U paZii0371eKTPOHHBIX. 4. TUIbI ¥ yCTPOMCTBO MHAMKATOPHBIX 371€KTPOJIOB U
J/IeKTPOZIOB  CPaBHEHUS, WCIIOJb3YyeMbIX B  3JIEKTPOXMMHUYECKUX MeToJaxX aHaau3a YUCTOTHI
TOYTIPOBOJAHUKOBBIX BelllecTB. 5. CoBpeMeHHble XMMHUYeCcKWe WCTOUYHMKKA Toka (XWThI): Tumsbl,
YCTPOWCTBO, MPUHLIUITEI PaboThl. 6. COBpeMeHHbIe TeOPUH a[COPOI[UHM Pa3HBIX BUIOB. 7. DJEKTPOUTHI:
CWIbHBIE, cnabbie, cpeHure. CBOMCTBA 3/IEKTPOJIMTOB: PaCTBOPOB, pacriiiaBoB. 8. CBOMCTBA KOJITIOMIHBIX
pPacTBOPOB: MOJIEKY/IIPHO-KUHETUYeCKUe, OINTUYeCKue, 3jeKTpuueckre. 9. PacTBOpBI TO/IMMEpOB:
CBOICTBa, YCTOMUUBOCTB, NpuMeHeHHe. 10. MUKporeTeporeHHble JUCIIEPCHBIE CUCTEMBI.

3.2 Tembl pedepaToB

— 1.Kpucramimueckoe v amopdHoe cocTosiHUs BemlectBa. CBOWCTBA, BHYTpEHHee CTpPOEHMe,
CUMMeTpUs, BHUJbl CUMMETPUU U THUIIbI KPUCTA/UIMUECKUX pelleToK. 2. Metasibl, IOYIIPOBOAHUKY,
[VSJIEKTPUKU: CBOMCTBA. 30HHAasg Teopusl KpUCTa/uloB. 3. OCHOBHble KaTaJIUTHYeCKHWe BeljecTBa U
CUCTEMBI, TIpUMEHsieMble B  COBPEMEHHBbIX TeXHOJIOTUAX: XUMHYeCKUX, 3IJIeKTPOXUMHYECKUX,
MeTa//yprudyeCcKux, MUKpPO- U paZiMO3/1eKTPOHHBIX. 4. TUITBI M yCTPOUCTBO MHAUKATOPHBIX 3/IeKTPOZOB U
WIeKTPOAOB  CpaBHeHWs, MCIO/b3yeMbIX B  3/IeKTPOXMMUYECKMX MeToJax aHaau3a YMCTOThI
TOJTYTIPOBOAHUKOBBIX BellecTB. 5. CoBpeMeHHble XWMHUYeCKHe WCTOUYHMKKA Toka (XWTeI): Tumsbl,
YCTPOMCTBO, MPUHIUITEI paboThl. 6. COBpeMeHHbIe TeOPUH aZCOPOLIMU Pa3HBIX BUZOB. 7. D/IEKTPOUTHI:
CU/bHBIe, cnabble, cpegHre. CBOMCTBA 37IEKTPOJIMTOB: PACTBOPOB, pacryiaBoB. 8. CBOMCTBA KO/UIOWUAHBIX
pPacTBOPOB: MOJIEKYJIIPHO-KUHeTUYeCKUe, OITUYeCKue, 3jeKTpuuyeckue. 9. PacTBopbl I10/MMepOB:
CBOWCTBA, YCTOWUUBOCTB, NpuMeHeHne. 10. MuUKporeTeporeHHble JUCIIePCHbIE CUCTEMBI.

3.3 Temb! HHAUBHUYANbHBIX 3alaHUN
— 1. Tennoemkocts. 3akoH Kupxroda. 2. ®PusMko-xMMUYeCKue CBOWCTBA pPacTBOPOB. 3.
CKoOpoCTh XUMHUYeCKMX peakiui. 4. [JuarpaMma IiaBKOCTU. 5. OKUC/IUTE/bHO-BOCCTAHOBUTETbHBIE
peakLiy. DJIeKTPOXUMHUUeCKYe IIPOLIeCChbl

3.4 Tembl OIPOCOB Ha 3aHATHUAX

— Kraccudukanuy (usnko-xuMHU4YeckKux cucTeM. Kpucramnnueckoe M amopHOe COCTOSTHUS
TBepAbIX BeljecTB. CBOMCTBA, BHyTPEHHEEe CTPOEHUe, CUMMETPUS, BUJbl CUMMETPUMN U KPUCTA/UTMUe CKUX
peietok. [IucnepHeie cuctemsl ([IC). VicTUHHBIE U KO/JIOWHBIE PACTBOPBI, UX CBOMCTBA. ['esu, CTyAHU;
MHUKDOTeTepOreHHble CHUCTEeMbI: CyCIeH3UM, MacThl, 3MY/IbCUU, TE€HbI, MOPOIIKH, a3p030/H). MeTonbl
niosiyyenus J1C u orpeziesieHUs: pasMepoB JUCIIePCHBIX YaCTUL]

— ODKCTeHCHBHbIE U UHTEHCUBHbIE CBOMCTBA TePMOAUHAMUUYECKUX CUCTeM. [IpuiokeHre nepBoro
Hauajla TepPMOAMHAMUKM K Ppa3HbIM TipoijeccaM. 3aBUCUMOCTH TerioBoro 3ddekra peakiuu U
TeIJIOEMKOCTH BelleCTB OT TemrepaTypbl. YpaBHeHue Kupxrodda. TernnoeMKoCcTh TepMOAXHaAMUAYE CKOW
CUCTeMbl B pa3HbIX arperarHbix COCTOAHUSIX. [IoHATHME M Mepa TepMOAMHAMUYECKOTrO CPOACTBa IO
I'n6bcy wu T'empmrosbily. TpeTbe Hauaso TepMOAMHAMMKH W ero cienctBue. Iloctymar IlnaHKa.
TepmoanHaMuueckass KiaccuduUKalds pacTBOPOB, 3aKOHbI M CBOWMCTBA HAea/NbHBIX U HeUjeanbHbIX
pacTBOpOB. V30bITOYHBIE TepMOAMHAMUYeCKe (DYHKLIAN

— OCHOBHBIE KUHETUUECKHEe TeOpHUU. MeTozbl UCC/ieoBaHUsI MeXaHU3Ma XUMUUeCKHX peakLui:
orpeie/ieHUs UX MOPsiAKa, YMC/Ia U CKOPOCTHU CTaiul peakiun. KuHeTHKa C/I0XKHBIX peakLyi

— OCHOBBI TepMOJMHAMUUYECKOM TeOopud paBHOBECHs: TIOHSTUS, OMpefe/eHus; MPUHLUI
paBHOBecus ['nb6ca. Bupl COCTOSIHUI PaBHOBECHSI TEPMOAMHAMUUECKOW CUCTEMBI. [IPUHIIUAT CMeleHHUsT
paBHOBecusi. [uddepeHipansHoe ypaBHeHWe Bao-gep-Baa- snbca. 3akoHel ['mb6ca - KoHoBasoga.
XYMUUeCKOe paBHOBeCHe. YpaBHEHMEe W30TepMbl XUMHYECKOW peakiuu. CTaHAApTHOE CPOJCTBO.
YpaBHenue n306apsbl 1 n30xopbl Bant-T'odda. 3aBUCMMOCT XUMHUUECKOTO CPOJICTBA OT TeMIlepaTyphbl U
napnenusi. @a3oBble  paBHOBeCHs. 3aBUCUMOCTh HM300apHO-M30TEPMHUECKOTO TIOTeHLMasa OT
TeMIlepaTyphbl, JaB-JieHWs U KOHLleHTpauuu. das3oBble paBHOBECHS B OJHOKOMITIOHEHTHBIX CHUCTeMax.
YpaBHenue Kianelipona - Kinay3uyca. OCHOBHble THUIIBI [JUarpamMM COCTOSIHHSI [JByXKOMIOHEHTHBIX
cucteM. TpexdasHoe paBHOBecHe B JIByXKOMIIOHEHTHOW CHUCTEMe

— OcobeHHOCTH CTPOEHUSI TIOBEPXHOCTHU paszena da3. Agcopbrust. M3oTepMbl afcopOLyy ra3os.
[MonumonekynsipHasi azcopOIust mapoB. TepMoAMHaMHUeCKOe paBHOBeCHEe TTOBEPXHOCTHOTO CJIOSI C
00beMHBIMU (ha3zamu. Vi3MeHeHHe CBOOOIHOM SHEpPrUr Tpy aicOpOLMK. DHTPOIIHS U TETJI0Ta aZicoOpOIUH.
MoHocnoliHblIe TiieHKU. [ToBepXHOCTHOe iaB/ieHre U ypaBHeHe COCTOSTHUSI MOHOCIIOS.
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— OcHOBBI yueHHs 00 3/1eKTpO/UTaxX. DyleKTpUdeckasi IPOBOJUMOCTb PaCTBOPOB 3/IeKTPOJIUTOB.
OLeHKa CTereHU JUCCOLMali. AHOMa/IMA B CWIbHBIX 3/1€KTPOauTax. leopus akTUBHOCTed JIbrouca.
3akOH WOHHON CcW/bl. TeopuM CUIbHBIX 3/IEKTPOJUTOB, 3/71€KTPUYECKOM MPOBOAUMOCTH pacTBOPOB
31eKTponuToB. DddektT Buna. TepmoguHamuueckass Teopusi 3C. Turmbl 3/1eKTPOXUMUUECKUX Lierei.
XyMUueckre UCTOUYHUKU ToKa (XU Thl): TUMBI, yCTPONCTBO, YCTOMUMBOCTh, MEPCITEKTUBbI

3.5 Temnl J0K/1a/10B
— 1. Kpucrannimyeckoe 1 amop¢Hoe cocTosiHUsl BeljectBa. CBOICTBA, BHYTpPEHHee CTpPOEHUe,
CUMMeTpPHUS], BUJbl CAUMMETPUU U TUIIbI KPUCTA/UTMUECKUX PelLLeTOK.
— 2. Metasnibl, IOJyNIPOBOAHUKY, JU3JIEKTPUKU: CBOMCTBA. 30HHASI TeOPUsI KDUCTAJIIOB.

3.6 TeMbI KOHTPO/IBHBIX PadOT
— 1. IucniepcHele cuctemsl. 2. OCHOBHbIE 3aKOHbI TePMOAUHAMHUKU. 3. OCHOBHbIE KUHETHYECKHEe
Teopuu. 4. @a30Bbie PaBHOBECUS B OJHO- 1 MHOTOKOMITOHEHTHBIX cucTeMax 5. [IoBepXHOCTHBIE SIB/IEHUS.
6. D/NEeKTPOUTHL. DJIEKTPONIPOBOLHOCTb PACTBOPOB 3/IEKTPOJIUTOB.

3.7 Tembl 1a00OpPaTOPHBIX PadoOT
— CKOpOoCTh XUMHUUECKUX peakluil. XMMHuyecKoe paBHOBeCHe
— [Iuarpamma aaBKOCTU JBYXKOMITIOHEHTHOU CHCTEMBI
— Apcopbrus
— Onekrponus. Kopposus

3.8 3auéT

— 1. Knaccudukauyu ¢pusnko-xumMuueckux cucreM. Kpucranivueckoe ¥ amopdHOe COCTOSTHUS
TBepAbiX BewlecTB. 2. CBOWCTBa, BHYTPeHHee CTpPOeHWe, CUMMETpHs, BHUAbl CUMMETDUM U
KpUCTa/myeckux perietok. [Jucnepubie cuctembl ([C). 3. VicTuHHBIE Y KO/IJIOWJHbIE PacTBOPbBI, WX
cBoiictBa. 4. T'enu, CTygHW; MUKpPOTeTepPOreHHble CHUCTEeMbl: CYCIIeH3WH, MacTbl, SMYJbCUU, TI€HBI,
TIOPOLIKH, a3po3osin). 5. Metogwl nionyueHusi [JC v oripefiesieHHsi pa3MepoB AMCIIEPCHBIX yacTull. 6.
OKCTeHCUBHbIE U MHTEHCHBHbIE CBOMCTBA TepMOJWHAMMUUeCKUX cuUcTeM. [IpunokeHue rnepBOro Hauasa
TePMOJIMHAMKKU K pa3HbIM mporieccam. 7. 3aBUCMMOCTH TeIJIOBOT0 3(deKTa peakliii U TENI0eMKOCTH
BeIIIeCTB OT TemriepaTypbl. YpaBHeHHe Kupxrodda. TerioeMKOCTb TepMOAWHAMHUYECKOW CUCTEMbI B
pa3HbIX arperaTHbIX COCTOsiHUsX. 8. TloHSATHe M Mepa TepMOJAMHAMHUYeCcKOro cpofctBa mo ['mbbcy u
l'enpmrosbly.  Tpetbe Hauano TepMoguHaMUMKU U ero  cieactBue. Iloctysmar  Ilnanka. 9.
TepmoguHaMuueckass KiaccudUKalysi pacTBOPOB, 3aKOHbl M CBOWCTBA HJealbHbIX M HeHJeaabHbIX
pactBopoB. M30bITOuHBIe TepMoarHamuueckre GyHKimu. 10. OCHOBHbIe KHWHeTWYeCKWe Teopud. 11.
MeTozpb! MccnefoBaHKS MeXaHM3Ma XMMUUeCKUX peakLUii: oripesie/ieHUsi UX MOopsiKa, Yhcaa U CKOPOCTH
craguyd peakimu. 12. KuHeTuka C/IOKHBIX peakuyid. 13. OCHOBBI TepMOAWHaMHUYECKOW TeOpUH
pPaBHOBECHS: TIOHSTHSI, OTpe/ie/IeHUsT; IPUHLUTT paBHOBecus: ['m06ca. 14. Buibl cOCTOSTHMM paBHOBeCHS
TepMOIMHaMUUeCKol crucTeMbl. [IpuHIUN cMellleHus paBHOBecusl. [IuddepeHiiranbHoe ypaBHeHHe BaH-
nep-Baa-nbca. 3akonbl I'mbbca - KonHoBanoBa. 15. XuMHUecKoe paBHOBecHe. YpaBHEHHE H30TE€pPMbI
XUMUUeCcKor peakiuu. CTaHJapTHOe CPOACTBO. YpaBHeHWe u300apbl W u30xopbl Bant-T'odda. 16.
3aBMCUMOCTb XMMHUUYECKOT0 CPOJCTBA OT TeMIlepaTyphl U JaBieHus. Pa30Bble paBHOBeCHUs. 3aBUCHUMOCTb
1300apHO-U30TEPMUUECKOTO TIOTEHIIMaa OT TeMITepaTypbl, AaBjieHUs W KOHIleHTpauuu. 17. da30Bble
paBHOBeCHsI B OJJHOKOMIIOHEHTHBIX cHhcTeMaX. YpaBHeHue KnarelipoHa - Kiaysuyca. OCHOBHbIe THITbI
JuarpaMM COCTOSIHUSI JIBYXKOMIIOHEHTHbIX cucTeM. Tpexcda3Hoe paBHOBecHe B /IBYXKOMIIOHEHTHOM
cucteme. 18. OcobeHHOCTH CTPOeHHsI TOBEPXHOCTH paszena da3. Ajcopbius. V3oTepMbl afcopOIun
ra3oB. [TommMosnekynsipHast agcopbOuust mapoB. 19. TepMoarHaMHUUecKoe paBHOBECHE TOBEPXHOCTHOTO
cyiost ¢ 00beMHBIMU (hazamu. V3mMeHeHWe CBOOOJHOW 3HEPTrHU TpU afCcOpOLMK. DHTPOMUS W TerioTa
azgcopbrmu. 20. MoHOC/IOHBIe TUIEHKU. [10BepXHOCTHOE /iaB/ieHWe U ypaBHEHHE COCTOSTHUS MOHOCIIOS.
21. OcHOBBI yueHUsI 00 37eKTpo/IMTaX. DJIeKTpUUecKast IIPOBOAUMOCThL PAaCTBOPOB 3/1eKTPOIUTOB. O1jeHKa
CTeNeHu AUCCOLMALIMM. AHOMaIuM B CUJIBHBIX 3/ieKTposinTax. 22. Teopusi aktuBHOCTel JIbtonca. 3akoH
VOHHON cunbl. 23.Teopud CUIBHBIX 371€KTPOJIUTOB, 3/€KTPUUECKOW TMPOBOJUMOCTA PacTBOPOB
3/1eKTponuTOB. DPdekT BuHa. 24. TepmoarHamuueckasi Teopusi IC. TUmbl 371eKTPOXUMUUECKUX LieTe.
25. XyuMuueckue UCTOYHUKHU ToKa (XIThI): TUIIBI, yCTPOHCTBO, YCTOMUUBOCTh, MEPCIIEKTUBHI.

4 MeToauyeckHe MaTepHasbl
st obecrieueHus rpoiiecca oOyueHHUs] W pellleHus 3afau 00yueHUs] WUCTIONb3YIOTCS CeqyoIye
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Marepuarbl:

— MeToJuuecKhe Marepuarbl, OMpejie/siolide TMpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITa [eATebHOCTH, XapaKTepH3yIOLIUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
CcoriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHOoBHas uTeparypa
1. OcHoBsl 001me#t 1 Gusnyeckoid xumun: Ydye6Hoe nocobue / Tuxonoa M. B., Exumona 1. A.
- 2015. 200 c. [DnektpoHHbIM pecypc] - Pexum pocrtyna: http://edu.tusur.ru/publications/5136,
CBOOOZHBIM.
2. Koposun H.B. O6mmas xumust : yue6HUK /7151 BTy30B / H. B. KopoBuH. - 7-e u3p., ucrp. - M. :
Bricias mikona, 2006. - 556[4] c. : w1, Tabn. - (ITobeguTess KOHKypca yueOHUKOB). - Bubmmorp.: c. 546.
-ITpeaM. ykas.: c. 547-558. (Hanuuue B 6ubmioreke TYCYP - 220 3K3.)

4.2. lonoHUTe/IbHAA IMTepaTypa

1. HwukonaeB H.A. ®u3nueckas xumus : yueOHUK 7151 By30B / JI. A. Hukonaes, B. A. Tynymos. -
2-e u3g. - M. : Boiciuas mikona, 1967. - 464[4] c. : un., Tabn. - [Ipeam. ykas.: c. 460-465. - b. 11. (Hanuume
B bubmoteke TYCYP - 6 3k3.)

2. Crpombepr A.T. ®usnueckass xumus [Tekcrt]: yuebHuk as By3oB / A. I. Ctpombepr, /1. IT.
Cemuenko; pea. A. I'. Ctpom0Oepr. - 2-e u3z., riepepad. u for. - M.: Beiciast mkoma, 1988. - 496 c. : un. -
B. u. (Hasmuue B 6ubmoteke TYCYP - 3 7k3.)

3. XwmenpHunkuii P.A. ®usnueckass ¥ Ko/ulougHass XuMusi : YueOHUK nis By3oB / P. A.
XwmenpHULKUH. - M. : Bbicias mikona, 1988. - 399[1] c. : puc. - bubuorp.: c. 380. - TIpeam. ykas.: c.
385-394. (Hannuuie B 6ubmoteke TYCYP - 2 3K3.)

4.3. YueOHO-MeTOANYeCKOe M0Co0He U MPOorpaMMHoe odecrieueHne

1. Xumusi: MeTonruueckue yKa3aHus /ISl TIPOBeJieHUs TIPAaKTUUeCKUX 3aHSATHH, 1abopaTopHbIX
paboT ¥ opraHu3ali CaMOCTOSITe/TbHOM pab0ThI CTYEHTOB M0 AUCHUTUIMHE «XuMmus» / TuxoHoBa M. B.
- 2015. 26 c. [OnektpoHHbii pecypc] - Pexum pocryna: http://edu.tusur.ru/publications/5137,
CBOOOZIHBIM.

2. Yuxkun E.B. JlabopatopHsie paboTsl 1o xumuu [Tekcr]: yue6HO-MeToanueckoe nocobue / E.
B. UnkuH; MunucrepctBo obpa3soBanus U Hayku Poccuiickori ®epeparun, ToMcKHid TOCyAapCTBEHHBINA
YHUBEPCUTET CHUCTeM yripaBjieHUss U paauodnekTpoHuku (Tomck), Kadenpa paano3meKTpoHHBIX
TEXHOJIOTHH U 9KOTIOTUUeCKOro MOHUTOpUHra. - Tomck : TYCYP, 2012. - 77 c. : un., Tabsn. - Bubmuorp.: c.
73. (Hamuue B 6ubmioreke TYCYP - 51 3k3.)

3. Yuxkun E.B. C6opHUK 3azau 110 001eit xumuu [Tekcr] : yue6HO-MeToguueckoe nocobue / E.
B. Yukun; pell. KaHj,. xuM. HayK A. U. T 'anaHoB; pery. C. 5. AnekcanapoBa; MUHHUCTEPCTBO 0O6pa3oBaHUs
v Hayku Poccuiickon ®epepanuu, TomMcKyAl roCynapCTBeHHbIM YHHUBEPCUTET CUCTEM YIIpAB/IeHUS U
paguo3nekTpoHuky (Tomck). - Tomck: ToMcKuii ToCyapCTBeHHbIM YHUBEPCUTET CUCTEM YTIpaB/ieHUs U
paro31eKTpoHuKH, 2015. - 296 c. (Hammuue B 6ubmmoteke TYCYP - 100 3k3.)

4. JlabopatopHble paboThI IO XUMHUH: Y UeOHO-MeToAuueckoe ocobue / Yukus E. B. - 2012. 78
c. [DnexrponHsbIii pecypc] - Pexxum gocryna: http://edu.tusur.ru/publications/3020, cBoG0AHBIH.

5. COopHUK 3a/iau U yrpakHeHui 1o ob1eli xumun: COOPHUK 3a/jau U YIIpa>kKHeHUH 110 0b11jeit
xumud / UYwkun E. B. - 2012. 220 «c. [DnekrtpoHHBI pecypc] - Pexum pgoctyna:
http://edu.tusur.ru/publications/642, cBo60AHBI.

4.4. Ba3bl JaHHBIX, THPOPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI
1. http://edu.tusur.ru — HayuHO-00pa30BaTeIbHBIN MOPTAa
2. http://www.chemistry.narod.ru,  http://www.xumuk.ru -  uHbOpPMaIMOHHO-CIIPAaBOYHbIE
pecypchl
3. http://elibrary.ru — HayuHas 371eKTpoHHasi OUOIMOTEKA
4. http://www.twirpx.com — 3/IeKTpPOHHbIe KHUTH 110 XUMUH
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