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

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

= TUSUR YTBEPXIARO
m m UMNIVERSITY ITpopekTop 110 yuebHOI paboTe
Cep Mi-'r.-'-.'.l. 1B "....'..n 'w..:.-;:-l-li-.k'|-..--':':.ﬂ'-.inli.'-.f:l.-’-i-.:'.'.

Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOUAS TTPOTPAMMA YUEBHOU OV CLUTTIIMHBI
dusnueckasg Xumusa

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

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

HanpagneHnHocts (po¢unb): TexHo10rus 3/1eKTPOHHBIX CPe/ICTB

dopma oOyueHUs: OUHAA

dakynsreT: PK®, PagnokoHCTpyKTOpCKHH (haKyabTeT

Kadeznpa: PATOM, Kadeapa paju03/1eKTPOHHBIX TEXHO/IOTHI U 3KO/IOTHUECKOr0 MOHUTOPHUHT A
Kypc: 1

Cemectp: 2

YueOHbIi 1i71aH Habopa 2014 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 CamocTosiTesibHast paboTa 44 44 yacoBs
6 Bcero (6e3 3k3ameHa) 108 108 4acoB
7 OO6111ast TPYJ0EMKOCTh 108 108 YyacoB
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.

POTOM TyeB 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

HOucturiiHa «®usnueckas xumusi» (b1.B.JJB.6.1) otHocutcs kK 610Ky 1 (BapraTHBHAs 4acTh).

[MpefuiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
ciefyroLe JUCHUIUIMHBL: MaTteMatrka 1, ®usvka, Xumus.

[TocnepyrolwMU JUCLMIIIMHAMU SIBJISIIOTCS: Be30MmacHOCTh Ku3HeAeATe/bHOCTH, Martepuassl U
KOMIIOHEHTHI 3/IeKTPOHHBIX Cpe/iCTB, I10/ynpOBOAHUKOBBIE HAHOTETEPOCTPYKTYPhI, PUNKO-XUMUUeCKHe
OCHOBBI TEXHOJIOTHU 3/IEKTPOHHBIX CPeAcTB 1, PU3MKO-XMMHUUeCKHe OCHOBBI TEXHOJOTUU 371eKTPOHHbBIX
CPeACTB 2, DKOJIOTHUS.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AUCLUILUIUHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHMe C/IeAYIOLMX KOMIIeTeHLWI:

— OIIK-1 cnocobHOCTBIO Mpe/CTaB/sATh aZleKBaTHYI0 COBDEME@HHOMY YDOBHIO 3HaHUI HayuHYIO
KapTMHY MHpa Ha OCHOBE 3HaHUSl OCHOBHBIX IOJIOKEHUM, 3aKOHOB M MeTOJ0OB eCTeCTBEHHbBIX HayK U
MaTeMaTuKU;

B pesynbrare n3yuyeHus JUCLMIUIMHBI CTYAEHT JO/DKEeH:

— 3HaTbhb OCHOBHbIE TOHATHS (PU3NYECKON XUMHH; B3aUMOCBA3b (DU3UUECKUX U XMMHUYEeCKHX
SIBJIeHUM U TIPOLIeCCOB; TePMOJMHaMHUYeCKHe M KHHeTHUeCKHe 3aKOHOMEpPHOCTH (PU3MKO-XMMHUUeCKHX
MpOL[eCCOB; MOZEIM W XapaKTePUCTUKM pasHbIX (PU3MKO-XUMUUECKUX CHUCTEM U MX COCTOSIHUS;
TeopeTHYeCcKue OCHOBbl TIOBEPXHOCTHBIX SIBJ€HHMM Ha TIpaHMlle pasfena ¢as; KpuTepuu
TepPMO/IMHaMHUYeCKOr0 PAaBHOBECHS M YCTOMUMBOCTH Pa3HbIX (PU3UKO-XUMHUUYECKUX CUCTEM.

— yMeTb IPUMEHWUTb 3HaHUS CBOMCTB XMMMUECKHUX CHUCTeM U MPOTeKarlUX B HUX (PU3MKO-
XUMHUYECKUX TPOLeCCOB /Il PelleHMs] KOHKPeTHBIX IMpPaKTUYeCKUX 3a/lad B OXBaTblBaeMbIX JAHHBIM
HaripaB/ieHreM 00/1acTsIX HayKW U TeXHUKH, UHHOBALIMOHHBIX TEXHOJIOTUH.

— BJ3jleTb TNPaKTUYeCKVMMU HaBbIKAMU HCIIO/Ib30BaHUSl TeOPeTUYeCKUX 3aKOHOMEpPHOCTeN
(u3nuecKoil XMMHY TIpY pellieHrH TpodecCHoHaMBHBIX 3aJa4 10 pa3paboTKe TeXHOJOTUi MPOU3BOACTBA
Y 3KCITyaTaliy COBpeMEeHHOW PaJi03/1IeKTPOHHOU araparyphl.

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYAOeMKOCTb [UCLMIUIMHBI cocTaBisieT 3.0 3ayeTHBIX €JUHHUIILI W TIpPeACTaBjieHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Ne Bugpl yueOHOM fieaTeTIbHOCTH 2 ceMeCTp Bcero E nyHu1ib
1 Jlekuyu 28 28 4yacoB
2 IIpakTHUueckue 3aHATUS 20 20 4acoB
3 | JlaboparopHble 3aHSTHS 16 16 4acoB
4 Bcero ayquTOpHBIX 3aHATUN 64 64 4yacoB
5 CamocTosiTesibHas paboTa 44 44 4yacoB
6 Bcero (6e3 3x3ameHa) 108 108 YyacoB
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7 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
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= =, e n T =
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= ) [J] ‘E’ o v s =
= S| 3 4 S 2 > 5
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2 ) 1 e, g =
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2
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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 CBS3U

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 | ®u3uka + + + + + +
3 | Xumus + + + + + +
[Mocneaytoliyie AUCLUATIIMHBI
1 |be3onacHOCTb XXU3HeAesTeTbHOCTH + + + + + +
2 |Marepuasbl ¥ KOMITIOHEHTbI + 4 N 4 4 4
3/IeKTPOHHBIX CPeJCTB

3 |IlomynpoBofHUKOBLIE + + + + + +
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HaHOTeTepOCTPYKTYPbI
4 | ®U3UKO-XMHNYeCKU HOBBI
3UKO ecKue OCHO + N N 4 N +
TEXHOJIOTHUU /IEKTPOHHBIX CPeACTB 1
DU3UKO-XUMUUYECKU HOBBI
5 3UKO ecKue OCHO + N N N N N
TEXHOJIOTUHU 37IeKTPOHHBIX CPe/CTB 2
6 | Jkomorus + + + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMITeTeHI[MM, (OPMUPYyeMbIX TPHU WU3YYeHUU [OWUCLUIUIMHBI, U BUJOB 3aHSTHI
nipeZicTaBeHo B Tabsnutie 5.4
Tabmuma 5. 4 — CoOTBeTCTBHE KOMIETEHI[MM W BHU/OB 3aHATHH, (HOPMHUDYEMBIX TIPU H3yUeHUU
WCLIUTIJIUHBI

Bunbl 3aHATHI
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2 2 5
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N = = 3
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X o o
[qe] O© o
z : .
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OIIK-1 + + + + KonTposbHast pabora,
OTtyer 110
VH/VBUYaJbHOMY

3a/laHKI0, KOHCIeKT
CaMOTOATrOTOBKH, OTYeT 10
naboparopHoii pabore,
Ornpoc Ha 3aHATUSX,
BricTynienue (goknan) Ha
3aHsATHH, Pedepar

6. IHTepaKTUBHBIE MeTOABI M (hOPMBbI OPraHU3aIUU 00yYeHHs
He npegycmorpeno PYII

7. JTaGopaTopHbIA MPAKTHKYM
CojiepskaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmuiie 7.1.
Tabsmura 7. 1 — CopeprkaHue 1abopaTOpHBIX paboT

. <]
& Z E
s = =
Z 5
(<5}
Ha3BaHus pa3ienoB Copep>xaHue 1ab0paTopHbIX paboT s =5
St 2 5
2 o S
= S
2 cemeCTp
3 XuMurueckasi KWHeTUKa CKOpOCTh XUMUUEeCKUX peaKijuii. 4 OIlK-1
XUmuryeCckKoe paBHOBeCUe
Ntoro 4
4 Xumnueckoe U (pa30Boe paBHOBecHe | [luarpaMma 11aBKOCTH 4 OIIK-1
JIBYyXKOMITOHEHTHOM CUCTeMBI
Nroro 4
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5 OCHOBBI yueHUs O ITOBEPXHOCTHBIX
SIBJIEHUSIX

Apcopbuys

HToro

OIIK-1

6 D/IeKTPOXUMMUSA: JIEKTPOJIUTHI.
XvMHyecKre UCTOUHMKU ToKa (XU Thl

)

Onexkrposus. Kopposus

HNToro

LR

OIIK-1

Wroro 3a cemectp

8. IlpakTHueckue 3aHATUA
CojiepskaHure pakTHYeCcKHUX paboT nprBezieHo B Tabwuiie 8.1.
Tabsuia 8. 1 — CozeprkaHue MPaKTUUECKUX PaboT

Hassanus paszenos

CopeprkaHue TpaKTAYeCKUX 3aHSATUN

TPy 0eMKOCTb,
q

dopmupyembie
KOMITeTeHLIUU

2 ceMeCTp

1 ®usnko-xuMHUUeCcKre CUCTEMBI.
TBepaple BewjecTBa. JucrnepcHelie
CUCTeMBbI

TBep/ibie Tesia, aMOp(HbIe U
KpUCTa/yInyecKye: CTPyKTypa, CBOMCTBaA.
HucriepcHble crcteMbl. ICTUHHBIE U
KOJUTOMZIHbIE PaCTBOPBI: CBOMCTBA. 30711,
reyiv, CTY/IHU; CyCIIeH3UH, MacThl,
3MYJIbCUH, TIEHBI, a3PO30/11, TTOPOLLKH.

N

HToro

OIIK-1

2 DHepreTyvKa XMMHUYeCKUX peaKIui.
OCHOBBI TepMO/IMHAMUKY PaCTBOPOB

3aKOHbI TEPMOJMHAMUKH. TermoeMKOCTb.
3aBHCUMOCTb TeIJIOBOro 3ddekxra
peaki{uM, TerI0eMKOCTH BellleCTBOT
Temreparyphbl. YpaBHeHue Kupxrodda.
TennoeMKOCTb 151 pa3HbIX arperarHbIxX
COCTOSIHUM TepMOAWHaMUYeCKOU
cucTeMbl. 3aKOHbI U CBOMCTBA paCTBOPOB,
W7lea bHbIX U HeHJiealbHbIX.

Ntoro

OIIK-1

3 XumMmnuyeckKass KWUHeTUKa

PacueT CKOpOCTH TOMOT€HHBIX,
reTeporeHHbIX peakuui. OnpefiesnieHre
MOpsiiKa peaki1u.

HToro

OIIK-1

4 Xumuueckoe U a3oBoe paBHOBecCHe

TepMuuecKuit aHamnu3 ¥ TIOCTPOEHHE
JarpamMM COCTOSTHUS
JIByXKOMITOHEHTHBIX cicTeM. [IpaBusio
¢a3 I'nb6ca. IpaBuo peruara.

Ntoro

OIIK-1

5 OCHOBBI yUeHUS O TOBEPXHOCTHBIX
SIBJICHUSAX

Vi3meHeHMe CBOOOHOM SHEPTHU TIPU
azicopOIy. DHTPOMNUS U TeTIoTa
agcopbipu. M30TepMel afcopOIy Ta3oB.
MoHoc/ioiiHbIe 1ieHKU. [ToBepXHOCTHOe
JlaB/ieHle ¥ ypaBHeHUe COCTOSTHUS
MOHOCJIOS.

HToro

OIIK-1
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6 DJIeKTPOXUMMUS: 3JIEKTPOJIUTHI. OKuCIUTETEHO-BOCCTAHOBUTE/IbHBIE 4 OITK-1
Xumnueckre UcTouHUKU ToKa (XUThl | peakumu (OBP). Onipeenenue tuna

) OBP, cocraBneHve ypaBHeHul. PacueTbl
IC. YpaBHeHnue HepHcra. Teopus
akTUBHOCTel JIbtorca. 3akoH HOHHOM

cuibl. 3akoHbl Dapajes.

HToro

Nroro 3a cemectp

20

9. CamocrosiTesibHast paboTa
Buibl caMocTosiTe/TBHOM paboThI, TPYAOEMKOCTh U (hOPMUPYeMbie KOMIIETEHLIMHU TIPe/[CTAB/IEHbI B

tabmie 9.1.
Tabnuiia 9.1 - Buzel camocTosiTeTbHOM PabOThI, TPYI0EMKOCTb U (hOpMHUPYeMbie KOMITeTeHIUU
A <
3 =
9 s 5
o 2 [<P R e
Buzpl camocrosiTenbHOM S > T
Ha3Banus pa3zgenoB ] =y @®OopMbI KOHTPOJISA
paboTel S s g
S 2 =
o o 2
= S
2 ceMeCTp
1 ®u3uKo-XxUMHYeCcKre [ToaroroBka K 2 OIlIK-1 Otuer 1o
cucreMsl. TBepable MpaKTUYe CKUM 3aHATUSM, VHJVBU/1yaJIbHOMY
BelllecTBa. [JucriepcHble | ceMUHapaMm 3a/1aHut0, KoHTposibHast
CHUCTeMBbI CaMOCTOSTE/LHOE 2 pabora, BeicTymieHue
Ha 3aHITUU
r3yuyeHue Tem (BOIPOCOB) ;,qoma,q) Ka 3d ’
TeOopeTHYeCKOM YacTh edpepar, KoHcriekr
Kypca caMonoAroToBku, Omnpoc
Ha 3aHATUSX
ITpopaboTKa JeKITMOHHOTO 2
Marepuasa
HToro 6
2 DHepreTHKa ITogroroBka K 2 OIlK-1 Ortuet 110
XUMHUYECKUX pPeaKLUi. MpaKTUYeCKUM 3aHSATUSIM, VWHJVBUlyaJlbHOMY
OCHOBBI TepMO/IMHAMUKY | CEMHWHApam 3a/1aHnto0, KoHTposibHas
TBOPOB Ta, BeICTyrieHn
pacTsopo CamocTosiTeibHOe 2 pabora, BeicTyrinenvie
r3yuyeHue Tem (BOIPOCOB) %qoma,q) ;a SaHATHH,
o T, KoHcriekT
TeopeTHuyeCcKoUu 4acTu ecpepar, Korcrie 0
CcaMonoAroToBku, Omnpoc
Kypca i\ , UIp
Ha 3aHATUSIX
[TpopaboTKa 1eKIIMOHHOTO 2
Marepuasa
Ntoro 6
3 Xumunueckast KuHetvka |[logroroeka K 2 OIIK-1 Otuer 1o
MpaKTUYe CKUM 3aHATUSM, VHJVBU/1yaJIbHOMY
ceMHHapam 3a/1laHut0, KoHTposibHast
CamocrosiTennbHOe 2 pabora, BricTyrerue
Ha 3aHITUU
r3yuyeHue Tem (BOIPOCOB) ;,qoma,q) Ka 3d ’
TeopeTUUeCKOr 4acTU ecpepar, KoHCrexT
Kypca caMonoAroToBku, Omnpoc
Ha 3aHsaTusIX, OTueT 1o
Marepuasa
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IToaroroBka K 2
nabopaTopHbIM paboTam
Utoro 8
4 Xumnueckoe U ¢a3oBoe |Ilogroroska kK OIIK-1 Oruer 1o
paBHOBeCHe MpaKTUYeCKUM 3aHATUSM, VHJVBU/lyaJIbHOMY
ceMHHapam 3azaHnto, KoHTposibHas
CamocrosiTesibHOe 2 pabora, Brictynerie
v3y4JeHre TeM (BOIIPOCOB) %qoma,q) }I? SAHATHM,
TeopeTUYeCKOM 4acTH edpepar, KoncriexT
Kypca CcaMonojAroTosku, Omnpoc
Ha 3aHaTusIxX, OTueT 1o
Marepuasna
[ToaroroBka K 2
naboparopHbIM paboTam
HToro 8
5 OCHOBBI yueHUs O [ToaroroBka K OIIK-1 Otuer 1o
TOBEPXHOCTHBIX SIBJIEHUSIX | IPAKTUYECKUM 3aHATUSM, VIHJVBU/lya/IbHOMY
ceMHHapam 3azaHn0, KoHTposibHas
Ta, BeICcTymyieHn
CamocTosiTesibHOE 2 pabora, BeicTyrinenye
r3yuyeHue Tem (BOIPOCOB) %qoxna,q) 1}1(a SaHATIM,
o T, KoHCcriekT
TeopeTHuyeCcKoUu 4acTu epepar, Koxcre
Kypca camorioarorosky, Ompoc
Ha 3aHATUAX, OTUeT 1o
HpopaGOTKa JIEKITMOHHOI'O 2 J1a60paTOpHOI71 pa6OTe
Marepuasa
ITogroroBka K 2
nabopatopHbIM paboTam
Ntoro 8
6 DJIeKTPOXUMUS: ITogroroeka K 2 OIlK-1 Ortuet 110
3JIEKTPOJIUTBI. MpakTUYye CKUM 3aHATUSAM, VH/JVBU/lyaJIbHOMY
XrMHUeCKre UCTOYHUKH | CeMHUHapam 3a/1aHnto0, KoHTposibHas
ToKa (XWThI) CaMOCTOSTE/LHOE 2 pabora, BricTynieHue
r3yuyeHue Tem (BOIPOCOB) %qoma,q) 1}1<a 3aHATHH,
TeopeTHYeCKOM YacTh edpepar, KoHcriext
Kypca CaMoTIoAroTOBKH, Omipoc
Ha 3aHATUAX, OTUeT 1o
[TpopaboTKa JIeKIIMOHHOTO 2 nabopaTopHoii paboTe
Marepuasna
[Togroroeka K 2
nabopaTtopHbIM paboTam
Utoro 8
Wroro 3a cemecTp 44
Ntoro 44

9.1. TembI /151 CAaMOCTOATETHHOI0 U3yUeHHs TeOpeTUYeCcKOo# YacTu Kypca

1. 1. Kpucrannnyeckoe u amopdHoe cocTosiHUs BeljectBa. CBOICTBA, BHyTpEHHee CTPOEHMe,
CUMMeTpPHUS], BUJbl CAUMMETPUU U TUIIbI KPUCTA/UTMUECKUX PelLLeTOK.
2. 2. Meranbl, NOJyIPOBOJHUKY, JAIEKTPUKA: CBOMCTBA. 30HHAsI TeOPUsI KPUCTAJIIOB.
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10. KypcoBas pabora

He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabsuiia 11.1 — BasnbHble OLIEHKH [1J1s1 97IeMEeHTOB KOHTPOJIsI

. . MakcumanbHbIi
o MaxkcuManbHbIN MaxkcumanbHbIN
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JlesiTe/IbHOCTU Mexay 2KT u Ha cemecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
2 ceMecCTp
BricTynsienue (goknan) Ha 10 5 5 20
3aHATUU
Koncriekr 2 2 1 5
CaMOIIOiIrOTOBKU
KoHTposnbHast pabora 10 5 5 20
Ornpoc Ha 3aHATUAX 5 17
Otuer 1o 4 4 3 11
VHJVBU1YaJIbHOMY
3a[JaHUI0
Ortuert o ysabopaTopHO 2 2 4 8
pabote
Pecdepar 7 6 6 19
Hapacrarorym utorom 42 71 100 100
11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a//IOB B OLIEHKM 3a KOHTPOJIbHBIE TOUKHU TIpeZiCTaB/eH B Tabmuie 11.2.
Tabmuua 11. 2 — [NepecueT 6a//10B B OLIEHKH 38 KOHTPOJIbHBIE TOYKH
basnnbl Ha 1aTy KOHTPOIBHOM TOYKH Orenka
> 90% oT MaKCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5)
Ot 70% 10 89% OT MakcMMaabHOW CyMMBbI OasioB Ha aary KT 4
Ot 60% 1o 69% oT MakcuMasbHOM cyMMbI OansioB Ha gaty KT 3
< 60% oT MakcuUMaJIbHOM cymMMbI OasiioB Ha Aary 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/eH B Tabmuie

11.3.

Tabsuia 11. 3 — ITepecueT cyMMbI 6a/IJIOB B TPAJAULIMOHHYIO U MEXKIYHAPOHYIO OLIEHKY

WToroBast cymma 6asio.,
Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (oTMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85-89 B (oueHs xopo11o)

4 (xopoilio) (3auTeHO) 75 -84 C (xopotr1io)
70 -74
65 - 69 D (y0B/€TBOPUTEJILHO)

3 (YAOB/IeTBOPUTEJBHO) (3aUTEHO) 60 - 64 E (HOCPEACTBeHHO)
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2 (Hey[0B/IETBOPUTENBLHO) (He

3auTeHo) Huke 60 6ammoB F (HeyzmoBieTBOpUTEJIEHO)

12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCHUILTHHBI

12.1. OcHoBHas 1uTeparypa
1. OcHoBbl 0011el U pu3nueckort xumun: YuebHoe rmocobue / TuxoHoBa M. B., Ekumosa 1. A.
- 2015. 200 c. [DnektpoHHbIM pecypc] - Pexum poctyma: http://edu.tusur.ru/publications/5136,
CBOOOHBIM.
2. Kopoeun H.B. Ob6mias xumus : yueOHuK asist Bry3oB / H. B. KopoBuH. - 7-e u3z., ucrp. - M. :
Bricias mikona, 2006. - 556[4] c. : w1, Tabn. - (ITo6eguTess KOHKYpca yueOHUKOB). - Bubmmorp.: c. 546.
-ITpeam. ykas.: c. 547-558. (Hanmume B 6ubmmoteke TYCYP - 220 3k3.)

12.2. lonosiHMTe/ILHAA IMTepaTypa

1. Huxkonaer H.A. ®u3nueckass Xumus : yueOHUK 71 By30B / JI. A. Hukonaes, B. A. Tynyros. -
2-e u3g. - M. : Boiciast 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 xumusi [Tekct]: yuebHuk ast By3oB / A. I. Ctpomb6epr, . IT.
Cemuenko; pea. A. I. Ctpombepr. - 2-e u3f., riepepad. u for. - M.: Beiciasi mikona, 1988. - 496 c. : un. -
b. 1. (Haymmume B 6ubmoteke TYCYP - 3 3k3.)

3. XwmenpHullkuii P.A. ®usnueckas W KO/JIOWJHas XUMUsA : Y4eOHUK Ay By3oB / P. A.
XwmenpHULKUM. - M. : Boicias mkomna, 1988. - 399[1] c. : puc. - bubmuorp.: c. 380. - TIpeam. ykas.: c.
385-394. (Hamuurie B 6ubmoteke TYCYP - 2 9K3.)

12.3. YueOHO-MeTogUECKOE TT0CO0HEe U MPOrpaMMHoOe obecrieueHne

1. Xwmusi: MeToguuecke yKa3aHuUsl [jisl TIPOBEEHUs TIPAKTHUeCKUX 3aHATHH, 1ab0paTOpPHBIX
paboT ¥ opraHu3ali CaMOCTOSITe/TbHOM paboThl CTYEHTOB 10 AUCLUTUIMHE «XuMmusi» / TuxoHoBa M. B.
- 2015. 26 c. [DnekTpoHHBIM pecypc] - Pexum mpocrtyma: http://edu.tusur.ru/publications/5137,
CBOOO/HBIM.

2. UYwkun E.B. JlabopatopHbie paboTsl 1o xumuu [Tekct]: yueGHO-MeToanueckoe nocobue / E.
B. YukuH; MunncTepcTBo obpa3oBanus U Hayku Poccuiickoit @eneparun, ToMCKUl TOCYJapCTBEHHBIH
VHUBEPCUTET CHCTeM yrpaBieHUss U paauodiekTpoHuku (Tomck), Kadenpa paanos/ieKTpOHHbIX
TeXHOJIOTUH U SKOJIOrMUeCcKOro MOHUTOpHHTra. - Tomck : TYCYP, 2012. - 77 c. : wi., Tabn. - Bubaumorp.: c.
73. (Hannuue B 6ubmoteke TYCYP - 51 3k3.)

3. Yukun E.B. C60pHUK 3azau 10 o01jeit xumuu [Tekcr] : yue6HO-MeToguueckoe nocobue / E.
B. YukuH; pell. KaHj,. xuM. HayK A. W. I 'anaHoB; per]. C. f. AnekcanipoBa; MUHHUCTePCTBO 0O6pa3oBaHUs
u Hayku Poccutickoii Pepnepaiuy, ToMCKUl ToCy[japCTBEHHBIN YHHUBEPCUTET CUCTEeM YIIpaB/ieHUsi U
paanosieKTpoHuku (Tomck). - Tomck: TomMckuii ToCyAapCTBeHHbI YHUBEPCUTET CUCTEM YIIpaB/ieHUs U
paaro3/1eKTpoHUKH, 2015. - 296 c. (Hamuuue B 6ubmoreke TYCYP - 100 3K3.)

4. JlabopatopHble paboOThI 10 XUMHUH: YuebHO-MeToAnYeckoe nocobue / Yukun E. B. - 2012. 78
c. [OnekrponnsIit pecypc] - Pexxum poctyma: http://edu.tusur.ru/publications/3020, cBo60AHBIH.

5. COOpHUK 3ajlau ¥ yrpa)kHeHUH o o6iel xumun: COOPHUK 3a/iau ¥ yIIpaKHEHUH 10 o011ei
xuvmun / Yukun E. B. - 2012. 220 «c. [DnektpoHHblii pecypc] - Pexum gocrtyna:
http://edu.tusur.ru/publications/642, cBOOOAHBIIA.

12.4. Ba3bl AaHHBIX, HH(OPMALIIOHHO CIIPABOYHbIE U MOUCKOBbIe CUCTEMbI
1.  http://edu.tusur.ru — HayuHO-00Opa30BaTe/ILHBIM ITOPTA
2. http://www.chemistry.narod.ru,  http://www.xumuk.ru -  uHdbOpPMaIMOHHO-CIIPaBOYHbIE
pecypchl
3. http://elibrary.ru — HayuHas 371eKTpOHHasi OUOIMOTEKA
4. http://www.twirpx.com — 3/1eKTpPOHHbIe KHUTH TI0 XUMHUHU

13. Marepua/ibLHO-TeXHMYECKOe ofecrneueHne JUCHUITHHBI
XUMHYecKasi ToCyJa U XWUMHUUeCKrhe peaKTHBbl, KOMITbIOTEp, MY/JIbTUMeAUNHbIA IIPOEKTOp,
TI7Ia3MeHHbIN SKpaH.

14. ®oHpA O11eHOYHBIX CPEe/ICTB
@OH/1 OLIEHOUHbBIX CPEe/ICTB MPUBEJIEH B IPUJIOKeHUH 1.
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15. MeTognueckue peKOMeH/Jaliy 110 OPraHUu3aliiy U3yYeHUs JUCLUILINHbI
be3 pekoMeHa11H.
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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

[Mpoduns: TexHo/MOTHs 3TeKTPOHHBIX CPe/ICTB

dopma 0OyueHUs: OUHAsA

dakynsreT: PK®, PagnokoHCcTpyKTOpCKHi (haKyabTeT

Kadenpa: PATOM, Kadeapa paguosieKTPOHHBIX TEXHOJIOTHIA U IKOJIOTHUECKOr0 MOHUTOPUHTA
Kypc: 1

Cemectp: 2

YuebOHbI# M1aH Habopa 2014 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 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

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 HOPMUPOBAHUS KOMIIETEHI[UM 1 UCITO/Ib3yeMble 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

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuuy;

* CamocrodTenbHas
pabora;

 IlpakTuueckue
3aHATUS;

* JlabopaTopHbie
3aHATUS;

* Jlekuuu;

* (CamocrosiTesibHas
pabora;

* JlaboparopHble
3aHATHS;

e CamocTosTenbHas
pabora;

Wcnons3yemble
CpeJCTBa
OLIeHUBaHUs

* KoHnTtposbHasi pabora;
* Ortyet no
naboparopHoii pabore;

* Ortyet no
WH/IUBUZyaIbHOMY

» KoHTposbHas pabora;
* Otyer no
naboparopHoii pabore;

* Otyer no
WH/IUBUZyaTbHOMY

e Ortuet o
nabopatopHoii paboTe;
e Ortuet o
WHAUBUAYaTbHOMY
3a/1aHUIO;
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3a/]aHUIo;
* Onpoc Ha 3aHATHsX;

* Brictynnenue (Jokaaz,
) Ha 3aHSATHY;

* KoHcnekT

3a/]aHUIo;
* Onpoc Ha 3aHATHUsX;

* BeicTyrnuienue (goknaz
) Ha 3aHSATHY;

* KoHCrekT

* BricTynnenue (goknazn
) Ha 3aHSITHH;

* Pedepar;

* 3auert;

CaMOTIOZATOTOBKH; CaMOIIO/ITOTOBKY;
* Pedepar; * Pedepar;
* 3auert; * 3auer;
dopMy/MpoBKa TOKa3aTesield M KpUTepPUeB OLleHUBAHWS [JaHHOW KOMITeTeHI[UM TIpuBe/ieHa B
Tabmuie 4.
Tabsuria 4 — TTokasaTesu U KPUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb Y™meTb Bnagets
OminuHo * CpobojHO * Pemaer * CBobogHO oriepupyet
(BBICOKMI YPOBEHB) | (hOpMY/IMPYET OCHOBHbIE | Pa3HOIIAHOBBIE MeToZrue CKUMU
TIOHSITHST U 3aKOHBI TpaKTUYeCKHe 33[jauil C | YKa3aHHUsIMH K
(hr3rUeCcKoM XUMUH ; WCTIO/Tb30BaHUEM BBITIOJTHEHUIO

* BocrnpousBogut
TeopeThueCcKui
MaTepuan 6e3
WCTI0/Ib30BaHMsl yueOHOTOo
1ocoomus;

* CB00OAHO M3/IaraeT
MaTepuan B yCTHOU
(opme;

* Amnanusupyer u
BOCITPOM3BOAUT
B3alMOCBS3b
XUMUUECKUX U
(hu3uUeCcKUX SIBJIEHUN U
TIPOL[eCCOB;

TeopeTUueCKUX 3HaHUM;
* YMeeT IIPUMEHUTH
TIO/TyUeHHble 3HaHUS /1S
VHTeprpeTaLun
pe3y/bTaToB
9KCIIepUMEHTa,
CaMOCTOSITE/IbHO
chopMyIMpOBaTh
BBIBO/bI;

* (CaMoCTOATe/IbHO
aHa/M3MpyeT CXOAUMOCTb
TOJTyUeHHbIX
pe3y/ibTaToB
9KCIeprMeHTa C
TeopeThyeCKUMU
TIpeJIoChlIKaMy;

9KCIIepPUMEHTA U
opraHusyet pabory B
KOMaH/ie;

* Crpourt rpaduueckue
3aBUCUMOCTH U
obpabarbiBaeT
pe3y/bTaThl
9KCITIEPUMEHTA;

* CaMOCTOATeNIbHO
OpraHusyeT
JIOTIOJTHUTE/TbHBIN 3Tar
MOCTaHOBKH
9KCITIEPUMEHTA JIJIsI
IOy YEeHUSI
VZIOBIETBOPUTETHHOTO
pe3y/bTara;

* CaMOCTOATeNIbHO
obpabarbiBaeT
9KCITePUMEHTa/IbHbIE
JJAHHBIE W COCTABJISAET
OTYeT B TeUeHHe
TJIaHUPYEMOTO 3aHSITHS;

Xopotiio (6a30BbIii
YPOBEHD)

* YacTuuHO u3araeT
MaTepua B yCTHOU
dhopme Bocripor3Boaut
B3aUMOCBSI3b
XUMHAYECKUX U
(bu3nyecKux siBjieHUN U
TIPOL{eCCOB ;

* dopmynupyer
OCHOBHbIe TOHSITUS U
3aKOHbI (hr3UUecKoi
XUMWY;

* Bocnpoussogur
TeopeThueCcKui
Marepuail C

* PermaeT npakTuueckue
3aziaun 6a30BOTO YPOBHS
C WCTI0/Tb30BaHUEM
TeopeTUueCKUX 3HaHUM
WM yuebHOro mocobwusi;
* YMeeT IIpUMEHUTH
TIO/TyYeHHbIe 3HAHUS [IJIsT
WHTEePIIpeTaLu
pe3y/ibTaToB
JKCIIepPUMEHTa,
chopMynUpoBaTh
BBIBO/IBI C
WCTI0/Ib30BaHUEM
yueOGHOr0 TI0Co0us;

* Omnepupyer

MeToZjye CKUMU
yKa3aHUSIMU K
BBINOJTHEHUIO
JKCIIepUMeHTa C
TIOMOIIIbIO PYKOBOJUTEJIS
KOMaHZIbI WA
TiperofiaBare’is,
opraHusyeTt pabory B
KOMaH/ie;

* Ctpout rpaduueckue
3aBUCUMOCTH U
obpabarbiBaeT
pe3y/bTaThl
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WICII0/Tb30BaHUEM
TeopeTHUeCKUX 3HAHUM
wii yuebHoro mocobwusi;

* AHamu3upyet
CXOZAUMOCTB I10/TyYeHHbIX
pe3y/bTaToB
9KCIIepUMeHTa C
TeopeThYeCKUMU
NIPeJIIOChIIKAMHU C
TIOMOLL[bIO PYKOBOZUTEJISI
KOMaH/Ibl WIn
TiperiojiaBare’is;

9KCIIepUMEHTa;
* Oprasusyer
JIOTIOJTHUTE/TbHBIN 3Tar
MOCTaHOBKU
JKCIIepUMeHTa Jiist
TMOJTyYeHust
YI,0B/IETBOPUTEILHOTO
pesysbTaTa C OMOILbI0
PYKOBOJUTE/Is1 KOMaH/bl
WU TIpernofiaBarers;

* OOpabatbiBaeT
JKCrieprMeHTabHbIe
JlaHHbIe U COCTaBJIsieT
OTYeT YaCTUUHO B
TeueHHe TIaHUPyeMOro
3aHATHS,
CaMOCTOSITe/IbHO WU TIPH
TIOMOIIU PYKOBOAUTEJIS
KOMaH/Ibl U/
riperiofiaBareisi;

YnoBnerBopuTebH
o0 (TIoporoBbii
YPOBEHD)

* YactnuHo
(hopMynupyeT 0CHOBHbIE
TIOHSITUSI U 3aKOHBI
(bu3rueckor XUMUH;

* BocrnpousBogut
TeopeThueCcKui
MaTtepuai C
WCTI0/Ib30BaHUEM
yueOHOT0 1oCcoous;

* YactnuHo
yCTaHaB/IMBaeT
B3alMOCBSI3b
(busnueckux u
XUMUUECKUX sIBJIeHUM;

* PermaeT npakTuueckue
3aziaun 6a30BOTO YPOBHS
C WCTI0/Tb30BaHUEM
yueOHOTO 1oCoOus;

* HuTepnpeTtupyet
pe3y/bTaThl
JKCIIeprMeHTa C
TIOMOIIIBI0 Y4eOHOTO
rocobus uny,
PYKOBOZUTEISI KOMaH/bI
Y TIPeTio/jaBaTeris;

* BrIToHsAeT
9KCIEPUMEHT C
TOMOLLIbIO PYKOBOJUTEISI
KOMaH/bl Ux
TiperojaBaresis;

* Crpour rpaduueckue
3aBHCUMOCTHU U
obpabarbiBaeT
pe3yJbTaThbl
9KCIIePUMEHTa;

¢ CocraBisieT OTueT 110
pe3y/ibraram
9KCIepUMEeHTa YaCTUYHO
B TeueHHe TJIaHUPyeMOro
3aHATUS UIH B
HeayIUTOPHOEe BpeMsi pU
TOMOLLA PYKOBOJWTES
KOMaH/Ibl U1
TperojaBare/isi;

AedATe/IbHOCTHU, XdpPaKTepHU3YIOIUX STallbl

3 TunoBbie KOHTPOJ/IbBHbIE 3d/JdaHUA
,Z[J'IH pea/r3aliii 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

oOpa3oBare/ibHOM MPOrpamMMbl, B C/IeAYIOIIeM COCTaBe.

3.1 Boripocbl Ha CaMONOATOTOBKY
— 1. Kpucrammmueckoe 1 amop¢Hoe cOCTOsiHUS BeljecTBa. CBOMCTBA, BHYTpPEeHHee CTPOEHUe,

(opMHpOBaHUSI KOMITETEHIIMM B TIPOLIECCE OCBOEHMS

CUMMeTpHS, BUABl CUMMETPUU U THUIIbI KPUCTA/UIMYECKUX pelleToK. 2. MeTaibl, MOMYNPOBOAHUKH,
[OVS/IeKTPUKU: CBOMCTBA. 30HHasi Teopusi KpUCTa/vioB. 3. OCHOBHbIe KaTa/JWTHUeCKWe BelllecTBa U

CUCTEMbI, TIpUMEHsieMble B COBPEMEHHBIX TEeXHOJIOTHSIX: XUMMUECKHUX, 3/IeKTPOXMUMUUEeCKHUX,
MeTa/ITypruueckrux, MUKpO- U PaJ03/1eKTPOHHBIX. 4. TUIMbI U YCTPOMCTBO MH/VWKATOPHBIX 3JIEKTPO/JIOB U
3/IeKTPOJIOB  CPaBHEHWS], WCIIO/b3yeMbIX B  3JIEKTDOXMMHUECKMX METOJax aHalu3a YHUCTOThI

TOJTYTIPOBOAHUKOBBIX BelllecTB. 5. CoBpeMeHHble XHWMHUYeCKHe WCTOUYHMKKA Toka (XWTeI): Tumsbl,
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YCTPOWCTBO, MPUHLIUITEI PaboThl. 6. COBpeMeHHbIe TeOPUH a[COPOI[UHM Pa3HBIX BUIOB. 7. DJIEKTPOUTHI:
CWIbHBbIE, cnabble, cpeHue. CBOMCTBA 3/IEKTPOJIMTOB: PaCTBOPOB, pacriiaBoB. 8. CBOMCTBA KOJIIOMIHBIX
pPacTBOpPOB: MOJIEKY/IIPHO-KUHETUYeCKUe, OINTUYeCKue, 3jeKTpuueckre. 9. PacTBOpBI IO/IMMEpOB:
CBOICTBa, YCTOMUMBOCTh, NpuMeHeHHe. 10. MUKporeTeporeHHble JUCIIEPCHbIE CUCTEMBI.

3.2 Temnbl pedepaToB

— 1.Kpucramimyeckoe v amopdHoe cocTosiHUs BemjectBa. CBOWCTBA, BHYTpEHHee CTpPOEHUe,
CUMMeTpUs, BHUJbl CUMMETPUU U THUIIbI KPUCTA/UIMUECKUX pelleTok. 2. Metasibl, IO/yIIPOBOAHUKH,
[VSJIEKTPUKU: CBOMCTBA. 30HHAasg Teopusl KpUCTa/uloB. 3. OCHOBHble KaTaJIUTHYeCKHWe BeljecTBa U
CUCTEMBI, TIpUMEHsieMble B COBPEMEHHBbIX TeXHOJIOTUAX: XUMHYeCKUX, 3IeKTPOXUMHYECKUX,
MeTa//lyprudyeCcKux, MUKpPO- U paZiMO3/1eKTPOHHBIX. 4. TUITBI M yCTPOUCTBO MHAUKATOPHBIX 3/IeKTPOZOB U
WIeKTPOZAOB  CpaBHEHWs, MCIO/b3yeMbIX B  3/eKTPOXMMUYECKMX MeToJax aHaau3a YMCTOThI
TOJYTIPOBOAHUKOBBIX BelllecTB. 5. CoBpeMeHHble XWMHUYeCKHe WCTOUYHMKKA Toka (XWThI): Tumsbl,
YCTPOMCTBO, MPUHIUITEI paboThl. 6. COBpeMeHHble TeOPUH aZCOPOLIMK Pa3HBIX BUZOB. 7. DJIEKTPOUTHI:
CU/bHBIe, cnabble, cpegHre. CBOMCTBA 37IEKTPOJIMTOB: PACTBOPOB, pacriaBoB. 8. CBOMCTBA KO/UIOWUAHBIX
pPacTBOPOB: MOJIEKYJIIPHO-KUHeTUYeCKUe, OITUYeCcKue, 3jleKTpuuyeckue. 9. PacTBopbl I10/MMepOB:
CBOWCTBA, YCTOWUUBOCTB, NpuMeHeHne. 10. MUKporeTeporeHHble JUCIIePCHBIE CUCTEMBI.

3.3 Tembl HHAUBHUYANbHBIX 3alaHUN
— 1. Tennoemkocts. 3akoH Kupxroda. 2. ®PusMko-xMMUUYeCKue CBOWCTBA pPacTBOPOB. 3.
CKoOpoCTh XUMHUYeCKUX peakiui. 4. [JuarpamMma IiaBKOCTU. 5. OKUC/IUTE/bHO-BOCCTAHOBUTETbHBIE
peaxkLiy. DJIeKTPOXUMHUUeCKYe TIPOLIeCChbl

3.4 Tembl OIPOCOB Ha 3aHATHUAX

— Kraccudukanuu (usnko-xuMU4yeckux cucteM. Kpucramnnueckoe M amopHOe COCTOSTHUS
TBepAbIX BeljecTB. CBOMCTBA, BHyTPEHHEe CTPOEHUe, CUMMETPUS, BUJbl CUMMETPUM U KPUCTA/UTMUe CKUX
pemietok. [Iucnepueie cuctemsl ([IC). VicTUHHBIE U KO/JIOWIHBIE PACTBOPBI, UX CBOMCTBA. ['esu, CTyHU;
MHUKDOTreTepOreHHble CHUCTEeMbI: CyCIMeH3UM, MacTbl, 3MY/IbCUU, TE€HbI, MOPOIIKH, a3p030/H). MeTonbl
niosiyyenus J1C u orpeziesieHUs: pasMepoB JUCIIePCHBIX YaCTUL]

— DKCTeHCHBHbIE U UHTEHCUBHbIE CBOMCTBA TePMOAUHAMUUYECKUX CUCTeM. [IpuiokeHre nepBoro
Hauajla TepPMOAMHAMUKM K Ppa3HbIM TiporjeccaM. 3aBUCUMOCTH TeryioBoro 3ddekra peakiuu U
TeIJIOEMKOCTU BelleCTB OT TemrepaTypbl. YpaBHeHue Kupxrodda. TernnoeMKoCcTh TepMOAXHaAMUAYe CKOW
CUCTeMbl B pa3HbIX arperarHbix COCTOIHUsSIX. [IoHATME M Mepa TepMOAMHAMUUECKOrO CPOACTBAa II0
I'n6bcy u T'empmrosbily. TpeThe Hauaso TepMOAMHAMMKH W ero cienctBue. Iloctymar IlnaHKa.
TepmoauHaMuueckass KiaccuduKaids pacTBOPOB, 3aKOHbI M CBOWMCTBA HAea/NbHBIX W HeUjeanbHbIX
pacTBOpOB. V30bITOYHBIE TepMOAMHAMUYeCKUe (HYHKLIAN

— OCHOBHBIE KUHETUUECKHEe TeOpHUU. MeToabl UCC/ieJoBaHUsI MeXaHU3Ma XUMUUeCKUX peakLui:
orpeie/ieHUs UX MOPsiAKa, YMC/Ia U CKOPOCTH CTaiul peakiun. KuHeTHKa C/I0KHBIX peakLyi

— OCHOBBI TepMOJMHAMMUYECKOM TeOopud paBHOBECHs: TIOHSTUS, OMpefeseHus; TMPUHLUI
paBHOBecus ['nb6ca. Buapl COCTOSIHMI PaBHOBECHSI TEPMOAMHAMUUECKOW CUCTeMBI. [IPUHIIUTT CMeleHHUsT
paBHOBecusi. [uddepeHipansHoe ypaBHeHWe Ban-gep-Baa- snbca. 3akoHel ['mb6ca - KoHoBasoga.
XYUMUUeCKOe paBHOBeCHe. YpaBHEHMEe W30TepMbl XUMHYECKOM peakiuu. CTaHAApTHOE CPO/CTBO.
YpaBHenue n306apsl 1 U30xopbl Bant-T'odda. 3aBUCMMOCT XUMHUUECKOTO CPOJCTBA OT TeMIlepaTyphbl U
napnenusi.  @da3oBble  paBHOBeCHs. 3aBUCUMOCTh  HM300apHO-M30TEPMHUECKOTO TIOTeHLMasa OT
TeMIlepaTyphl, JaB-JieHWss U KOHLleHTpauuu. da3oBble paBHOBECHS B OJHOKOMITIOHEHTHBIX CHUCTeMax.
YpaBHenue Kianelipona - Kinay3uyca. OCHOBHbIe THUIIBI [JUarpamMM COCTOSIHHSI [JByXKOMIIOHEHTHBIX
cucteM. TpexdasHoe paBHOBecHe B JIByXKOMIIOHEHTHOW CHUCTEMe

— OcobeHHOCTH CTPOEHHUSI TIOBEPXHOCTHU paszena da3. Agcop6orus. M3o0TepMbl afcopOLyy ra3os.
[MonumonekymnsipHasi afcopOIust mapoB. TepMoAMHaMHUeCKOe paBHOBeCHe TTOBEPXHOCTHOTO CJIOSI C
00beMHBIMU (ha3zamu. Vi3MeHeHHe CBOOOIHOM SHepPrur Tpy aicOpOLMK. DHTPOIIHS U TETI0Ta aZicoOpOIUH.
MoHocnoliHblIe TiieHKU. [ToBepXHOCTHOe iaB/ieHre U ypaBHeHe COCTOSTHUSI MOHOCIIOS.

— OcHOBBI yueHHs 00 3/1eKTPOIUTaX. DyleKTpUUecKasi POBOJUMOCTb PaCTBOPOB 3/IEKTPOJTUTOB.
OLjeHKa CTereHU JUCCOLMalii. AHOMa/IMd B CWIbHBIX 37€KTpOauTax. Teopus akTUBHOCTel JIbrouca.
3akoH WOHHON cubl. TeopuM CUBbHBIX 3/1EKTPOJUTOB, 3/7€KTPUYECKON TMPOBOAUMOCTH pacTBOPOB
371eKTponuToB. DddekT Buna. TepmoguHamuueckass Teopuss 3C. Turmbl 3/1eKTPOXUMHUECKUX Lierei.
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XyMuyecKye UCTOUHUKY ToKa (XWThI): TUIIBI, yCTPOUCTBO, YCTOWYMBOCTD, NT€PCIIEKTUBbI

3.5 Temnl J0K/1a/10B
— 1. Kpucrammueckoe U amoppHOe cOCTosiHUsA BelllecTBa. CBOMCTBA, BHYTPEHHEE CTPOEHMe,
CUMMeTpUs, BUJbl CAMMETPUU U TUIIbI KPUCTA/UIMUECKUX PeLLeTOK.
— 2. Metasnisl, OJIyNIPOBOAHUKHY, JU3JIEKTPUKU: CBOMCTBA. 30HHASI TeOPUsI KDUCTAJIIOB.

3.6 TeMbI KOHTPO/ILHBIX PadoT
— 1. IucniepcHele cuctemsl. 2. OCHOBHbIE 3aKOHbI TePMOAUHAMUKU. 3. OCHOBHbIE KUHETHYECKHe
Teopuu. 4. @a30Bbie PaBHOBECUS B OJHO- 1 MHOTOKOMITOHEHTHBIX cHcTeMax 5. [IoBepXHOCTHBIE SIB/IEHUS.
6. D/EeKTPOIUTBL. DJIEKTPONIPOBOJHOCTb PACTBOPOB 3/IEKTPOJIUTOB.

3.7 Tembl 1abOpaTOPHBIX PadoT
— CKopoCTb XUMHUUECKUX peakiuil. XMMHUeCcKoe pPaBHOBeCHe
— Jluarpamma TUIaBKOCTHU JIByXKOMITOHEHTHOM CHCTEMBbI
— Apcopbrus
— Jnekrposu3. Kopposus

3.8 3auért

— 1. Knaccudukaumum Gusnko-xumuueckux crucreM. Kpucramiueckoe 1 amMop(Hoe COCTOSTHUS
TBepAblx BewjecTB. 2. CBOMCTBa, BHYTpeHHee CTpPOeHHe, CHMMETpHUS, BH/[bl CHMMETPUM W
KpUCTa//IM4YeCcKuXx perteTok. [IucnepHeie cucrems! ([JC). 3. VICTMHHBIE M KO/UIOMZHBIE PacTBOPbI, X
cBorictBa. 4. ey, CTyAHM; MHUKpOreTepOreHHble CHCTeMbl: CYCIIeH3MM, M[acTbl, 5MY/bCUM, IIEeHBI,
MOPOLIKH, a3po3osn). 5. Metonel nonyyenust [JC v ornpefesieHdss pa3MepoB AUCIEPCHBIX yacTul. 6.
OKCTeHCHBHble U MHTEHCUBHbIE CBOMCTBA TepMOJMHAMUYeCKUX cucTeM. IIpuiokeHue mepBoro Hauvasna
TepPMOJMHAaMUKHU K Pa3HbIM IpoljeccaM. 7. 3aBUCUMOCTH TeIIoBOro 3(dekra peakliy U TeII0eMKOCTH
BellleCTB OT TeMIepaTypbl. YpaBHeHHe Kupxrodda. TernnoeMKoCTb TepMOJUHAMUUYECKOM CHCTEMbI B
Pa3HBIX arperatHbix cocTosiHUsX. 8. [loHsATHEe M Mepa TepMOAMHAMUYECKOro CpojcTBa 1o ['nbbcy u
lempmrosbly.  TpeTbe Hauano TepMoLuUHaMUMKA UM ero  cineactsue. Iloctynar  Ilnanka. 9.
TepMmosuHaMUuecKasi KjiacCU(UKalMsi pacTBOPOB, 3aKOHbl M CBOMCTBAa HjeanbHbIX M HeWzealbHbIX
pactBopoB. M36bITouHble TepmopuHaMuueckue (yHKuuM. 10. OcHOBHble KuHeTHUecKue Teopud. 11.
MerTozp! Mccief0BaHNUs MeXaHM3Ma XMMUUeCKUX peakKLMi: orpesie/ieHUs UX NOps/Ka, YUC/aa U CKOPOCTH
ctaguii peakiuu. 12. KuHeTuka cnoxHbIX peakiui. 13. OCHOBBI TepMOAWHAMHYECKOW TeOopUu
PaBHOBECHS: TIOHSTHSI, OTIpe/ie/IeHsT; TIPUHIIUTT paBHOBecHst ['n606ca. 14. Buzbl cOCTOSIHUI paBHOBeCHS
TepMOJUHaMU4eCckol cuctemsl. IIpuHIMN cMelieHyst paBHoBecus. JuddepeHipansHoe ypaBHeHre BaH-
nep-Baa-nbca. 3akonbl ['nb6ca - KonoBamoma. 15. Xumudeckoe paBHOBecHe. YpaBHEHHE W30TE€PMBI
XUMuUeckoit peakiuu. CraHJapTHOe CpOJCTBO. YpaBHeHMe M300apbl M H30xopbl BauT-Todda. 16.
3aBUCHMOCTb XMMHY€ECKOI'0 CPOZICTBa OT TemriepaTypsl U fasneHus. da3oBble paBHOBeCcHs. 3aBUCHMOCTb
1300apHO-U30TePMHUUECKOTO TOTeHLMana OT TeMIlepaTyphl, [aB/ieHus U KOHLieHTpauuu. 17. ®a3oBble
paBHOBeCHs B OJHOKOMIIOHEHTHBIX CHCTeMaX. YpaBHeHue KnarelipoHa - Kiaysunyca. OCHOBHbIE THITBI
JAuarpaMM COCTOSIHUSI JIByXKOMIIOHEHTHBIX cHUCTeM. Tpexc¢asHoe paBHOBecHMe B JIByXKOMIIOHEHTHOU
cucteme. 18. OcoOeHHOCTH CTPOeHHsI TIOBEPXHOCTU pazfiena da3. AxmcopOuusi. M3otepmbl azcopOrmu
razoB. [lomimonekysnsipHas afcop6buysi napos. 19. TepmoguHamHueckoe paBHOBecHe NMOBEPXHOCTHOTO
ciosi ¢ obbeMHbIME (hazamu. V3meHeHMe CBOOOJHOM SHEpruv MpH afcopOLMH. DHTPOIMUS M TeIyIoTa
azcopbuuu. 20. MoHocsioliHble 1ieHKU. [ToBepXHOCTHOe JjaBjieHre U ypaBHEHHe COCTOSIHHSI MOHOCJIOS.
21. OcHOBBI yueHus1 00 37eKTPOUTaX. DIeKTpUUeCKast TPOBOAUMOCTb PACTBOPOB 371eKTPOUTOB. O1jeHKa
CTeleHW JUCCOLMaLMu. AHOMalIUY B CUIBbHBIX 3/eKTposuTax. 22. Teopus aktuBHOCTel JIbronca. 3akoH
VOHHOM cunbl. 23.Teopud CWIBHBIX 3/1€KTPOJIMTOB, 3/1€KTPUUECKOW TNPOBOJUMOCTA pPacTBOPOB
371eKTposuToB. D ekt Buna. 24. TepmoguHamuueckas Teopust I C. TUnbl 3/1eKTPOXUMAYECKUX LieTei.
25. XvMnueckre NCTOYHUKM ToKa (X TheI): TUIBI, yCTPONCTBO, yCTOMYUBOCTD, IEPCIIEKTUBBI.

4 MeToauyeckHe MaTepHasibl
st obecrieueHust rpoiiecca oOyueHHs] W pellleHus 3afad 00yueHUs] HUCTIONb3YIOTCS CeqyoIye
MarepHua’Ibl:
— MeToJuuecKWe Marepuasbl, OTpe/ie/isiollyde TpoLeAypbl OLleHWBaHUS 3HAHWMN, YMeHHH,
HAaBBIKOB U (W/M) OMbITa JeATeJbHOCTH, XapaKTepU3yHOIUX 3Tarnbl (Op-MUPOBaHUS KOMITETEHLHH,
cornacHo 11. 12 paboyeii MporpaMMel.
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4.1. OcHoBHas UTeparypa
1. OcHoBbl 0011l U pusnueckoit xumun: YuebHoe rmocobue / TuxoHoBa M. B., Ekumosa 1. A.
- 2015. 200 c. [DnektpoHHBIM pecypc] - Pexum poctyma: http://edu.tusur.ru/publications/5136,
CBOOOHBIM.
2. Koposun H.B. O6mas xumus : yueOHUK /17151 BTy30B / H. B. KopoBuH. - 7-e u3g., ucrp. - M. :
Bricmias mikosa, 2006. - 556[4] c. : un., Tabn. - (ITobeauTens KOHKypca yueOHUKOB). - bubmuorp.: c. 546.
-IIpeam. ykas.: c. 547-558. (Hanuuue B 6ubmoteke TYCYP - 220 3k3.)

4.2. lonosHMTe/IbHAA IMTEeparypa

1. HwukonaeB H.A. ®u3nueckas xumus : yueOHUK /151 By30B / JI. A. Hukonaes, B. A. Tynymnos. -
2-e u3g. - M. : Boiciuas mikona, 1967. - 464[4] c. : un., Tabn. - [Ipeam. ykas.: c. 460-465. - b. 11. (Hanuume
B bubmioteke TYCYP - 6 3k3.)

2. Crpombepr A.I. ®usnueckas xumus [Tekcrt]: yuebnuk asst By3os / A. I. Ctpombepr, /1. II.
Cemuenko; pe. A. I. CtpoMbepr. - 2-e u3f., nepepab. u gom. - M.: Beicmas mkosa, 1988. - 496 c. : w. -
b. 1. (Hasmmmuue B 6ubmoteke TYCYP - 3 3k3.)

3. XwmenpHullkuii P.A. ®usnyeckass ¥ KO/JIOWJHas XuMus : Y4eOHUK Ay By3oB / P. A.
XmenpHULKUM. - M. : Boicuas mrkoma, 1988. - 399[1] c. : puc. - bubmmorp.: c. 380. - IIpeam. yka3.: c.
385-394. (Hamuuuie B 6ubmoteke TYCYP - 2 9K3.)

4.3. YueO0HO-MeToJuUeCKoe ocodue U MporpaMMHoe odecreueHne

1. Xwumusi: MeTomuueckue yKa3aHUs /ISl TIDOBEEHUs TIPAKTUUeCKUX 3aHATHH, 1ab0paTOPHBIX
paboT ¥ opraHM3aIi CaMOCTOATeTbHOM paboThl CTYIEHTOB TI0 JUCIUIUIMHE «XuMHs» / TuxoHoBa M. B.
- 2015. 26 c. [DnekTpoHHbIM pecypc] - Pexum pocrtyma: http://edu.tusur.ru/publications/5137,
CBOOOHBIM.

2. UYwkun E.B. JlabopatopHsle paboTsl 1o xumuu [Tekct]: yueGHO-MeToanueckoe nocobue / E.
B. YukunH; MuHHCcTepcTBO 00pa3oBaHus U HayKu Poccuiickoit ®@enepariyin, TOMCKHI TOCYapCTBeHHbIH
VHUBEPCUTET CHCTeM yrpaBieHUss U paauodiekTpoHuku (Tomck), Kadenpa paanos/ieKTpOHHBIX
TeXHOJIOTUM U SKOJIOrMUeCcKOro MOHUTOpHHra. - Tomck : TYCYP, 2012. - 77 c. : wi., Tabn. - Bubmuorp.: c.
73. (Hamuuue B 6ubmioreke TYCYP - 51 3k3.)

3. UYwkun E.B. CoopHUK 3a7au no obmeii xumuu [Tekcr] : yuebHO-MeTomHuecKoe nocobue / E.
B. YukuH; pell. Ka"a. xuM. Hayk A. . TanaHos; perr. C. f1. AnekcanapoBa; MUHHCTEPCTBO 00pa30BaHus
U Hayku Poccuiickoii ®enepaiiuy, TomMcKui rocynapCTBeHHbIM YHUBEPCUTET CUCTEM YIIpaB/leHUs U
pazsroseKTpoHrKH (Tomck). - Tomck: TOMCKMM roCyZjapCTBeHHbIM YHHBEPCUTET CUCTeM yIpaB/ieHus U
paanosieKTpoHukH, 2015. - 296 c. (Hammuue B 6ubmioreke TYCYP - 100 3K3.)

4. JlabopatopHbie pabOThI IO XUMHUH: YuebHO-MeToAnYeckoe nocobue / Yukun E. B. - 2012. 78
c. [DnekTponHHbIH pecypc] - Pexkxum goctyma: http://edu.tusur.ru/publications/3020, cBoO0JHBIH.

5. COOpHUK 3ajiau ¥ yrpa)kHeHWH o o6ireli xumun: COOPHUK 3a/iau U YIIpaKHEeHUH 110 o011eit
xumud / Yukun E. B. - 2012. 220 c. [DnektpoHHbIM pecypc] - Pexum gocrymna:
http://edu.tusur.ru/publications/642, cBoOOHBIIA.

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIIPABOYHbIE M MOMCKOBBIE CHCTEeMbI
1. http://edu.tusur.ru — HayuHO-00Opa30BaTe/IbLHBIN ITOPTAs
2. http://www.chemistry.narod.ru, http:/www.xumuk.ru — nH(pOpPMaLMOHHO-CIIPABOUHbIE
pecypchl
3. http://elibrary.ru — HayuHast 3/eKTpOHHast OMOMMOTEKA
4. http://www.twirpx.com — 3/1eKTpPOHHbIE KHUTH 110 XUMHUH
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