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
Xumusa

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

Hanpaenenne nogrotoBku (cnenuanbHOCTh): 11.03.02 VH(poKOMMyHUKanMOHHbIe TEeXHOJIOTUU H
CHCTeMbI CBSI3U

HamnpaeneHHocTs (Tipodub): CHCTeMbI MOOM/TBHOM CBSI3H

dopma oOyueHUs: OUHAA

dakynereT: PT®, Pagnorexunueckuu (paKy/ibTeT

Kadenpa: PTC, Kadeapa pajuorexHu4ecKux CUCTeM

Kypc: 1

Cemectp: 2

YueOHbIi 1i71aH Habopa 2015 roga

PacripezsienieHre pabodero BpeMeHH

Buzipl yueOHO ieATeNbHOCTU 2 cemMecCTp Bcero EqviHnnpl
Jlekuym 16 16 YacoB
IIpakTryeckue 3aHATUSA 12 12 4yacoB
JIabopaTopHble 3aHSTHS 12 12 4yacoB
Bcero ayauTOpHBIX 3aHATUM 40 40 4yacoB
CamocTosiTenbHast paboTa 32 32 4yacoB
Bcero (6e3 sk3ameHa) 72 72 YacoB
OO1mast Tpyj0eMKOCTh 72 72 YyacoB
2.0 2.0 3.E

3auet: 2 ceMeCTp

Tomck 2017
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PilCC.\l()TpeHél 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokot Ne 46 ot «29 » 8 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOCcTH) 11.03.02 MHDOKOMMYHMKaI[MOHHBIE TEXHOJIOTUM U CUCTEMBI CBSI3U, YTBEP)KJEHHOTO
2015-03-06 roza, paccMoTpeHa U yTBepsKJeHa Ha 3ace/laHuu Kadeapbl «___ » 20__ ropga,
TPOTOKOJ Ne

Pa3paboTumku:
JIOLIeHT, K.T.H. Kagenpa POTOM Jleonos C. H.

3aBeayromumii obecreunBarolei Kad.
POTOM Tyes B. U.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan PT® [Tornosa K. HO.
3aBenyroluii BeIMycKaroiieit kag.

PTC Menuxos C. B.
OKCIePThI:

JIOLIEHT, K.0.H Kadenpa POTOM Hecmenosa H. H.

CTapllWi rperno/iaBaresns Kadegpa
POTOM Tuxonosa M. B.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
dopMUpoBaHWe Yy CTYJAEHTOB COBDeMEHHbIX IIpeACTaB/IeHUul O CTPOEHWM W CBOWMCTBAX
XVMHUYeCKUX BeleCTB U 3aKOHOMEpPHOCTAX IMPOTeKaHUsI XMMUUeCKUX IPOLIeCCOB.

1.2. 3agauM JUCIHUILIMHBI
—  U3yueHHe 3aKOHOMEPHOCTel MPOTeKaHUsl XMMUYeCKUX TPOLIeCCOB;
—  U3yueHHe CBONCTB XMMHUUYECKUX CHUCTEeM;
—  W3yyeHHe B3aUMOCBSI3U MEX/y TIPUPO/IOH Bell[eCTBa U ero PeakliMOHHOUW CITIOCOOHOCTHIO.

2. Mecto aucuuninHbl B crpykrype OITOIT
HOucturuivHa « Xumus» (B1.5.24) otHocuTcs K 610Ky 1 (6a30Basi 4acTh).
[IpefmiecTByOlUMM  AUCLIATIZIMHAMY,  (OPMUPYIOIUMU  Haya/lbHble 3HAHUS, SIBJISIIOTCS
cefyrolye AUCLUIUIVHBL .
[TocneayrowymMy AUCLUIIIMHAMU SIBSIFOTCS: be3omacHOCTh >ku3HefesTenbHOCTH, KOMMOHEeHTBI
JIMHWUM CBSI3U, DKOJIOTHSI.

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIUILTHHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHKe C/IeAYIOLMX KOMIIeTeHLUHI:

— OK-7 cr1iocoGHOCTBIO K CAaMOOPTaHU3al[i ¥ caMo00pa30BaHHMIo;

— OIIK-3 crocoOHOCTbIO B/IaJieTh OCHOBHBIMU METO/laMH, CIOCO0aMU U Cpe/ICTBAaMH
TIO/TyYeHus1, XpaHeHus], TilepepaboTKy UH(OpMaLin;

B pesynbraTte u3yueHUsl JUCLUTUIMHBI CTYAEeHT J0/DKeH:

— 3HaTh OCHOBHbIe XUMUUECKUe TTOHSITUS U 3aKOHbI

—  yMeTb NPUMEHSATb XMMUUeCKUe 3aKOHBI [I7Is pellleHus TPaKTUueCKUX 3ajau

—  BJIaJIeTh HaBbIKaMU TIPAaKTUUeCKOTO TTPUMeHeHHs 3aKOHOB XUMUH

4. O0beM AMCLUIIIMHBI M BUABI YUe0HO# padoThI
OOmasi TPyAOeMKOCTb JUCLUMIUTMHBI cocTapssieT 2.0 3aueTHbIX eAWHHLILI M TIpe/iCTaBjeHa B
Tabmne 4.1.
Tabsura 4.1 — TpyaoeMKOCThb AUCIUTTAHBI

Bujibl yueOHO# f1esITeTbHOCTH Bcero uacos CemecTpsl
2 cemMeCTp

AynuTopHble 3aHATHSA (BCETO) 40 40
Jlekuym 16 16
[TpakTryeckue 3aHATHSA 12 12
JlabopaTtopHbie 3aHATHUS 12 12
CamocTosiTenibHast paboTa (Bcero) 32 32
BriniosiHeHWe UHIUBUYyaIbHBIX 3a/laHAN 2 2
OdopmiieHre 0TYETOB T10 J1TabOpaTOpHBIM paboTam 8 8
[MToaroToBka K 1abopaTopHBIM paboTam 4 4
ITpopaboTKa JIEKI[MOHHOTO MaTepurasa 7 7
CamocTosiTenIbHOE U3yueHue TeM (BOIPOCOB) 4 4
TeopeTHUeCKOM YacTu Kypca
[ToaroroBka K IpakTUUeCKUM 3aHATUAM, CeMUHapaM 7 7
Bcero (6e3 sk3ameHa) 72 72
OO0111ast TPYJ0EMKOCTD Yac 72 72
3aueTtHble Eavnunpbl TpygoeMKoCTH 2.0 2.0
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5. Copepxanue AUCIUILIUHBI

5.1. Pa3jenbl JUCIUIIMHBI U BHABI 3aHATHN

Pazgenbl AUCLUTIIMHBI U BU/IBI 3aHATHUM TPUBe/IeHbI B Tabuiie 5.1.
Tabsura 5.1 — Pa3zaenbl AUCHUIUTMHBI U BUZBI 3aHATUN

s | 2| §
=8 8 .
oo =¥ = v
5 8. 5 | 8% : 2
~ o @ < o o S =
E— S 3 A g % >
Ne HasBanus pa3zesnoB JUCLIUIIIMHBI = 5 =3 5 o 2 &£
= = e & g o = E
=z £ 23 B3
” S) O © g =
9] O o
=¥ lc:,‘U CEU
= O
OCHOBHBIe TIOHATHS U 3aKOHbI XUMUH 2 0 2 OK-7, OTIK-3
2 | PeakiMoHHast CTIOCOOHOCTD BeIIeCTB. 0 0 0 3 OK-7, OIIK-3
OCHOBHBIe K/1aCChl HEOPraHUUe CKUX
CoeIMHeHUM
3 |Ctpoenue atoMa. [Tepuoguyeckuii 2 2 0 2 6 OK-7, OIIK-3
3aKOH M MepuoAnuvecKasl cucteMa
XUMUYeCKux 3eMeHToB /1.1.
MeHgeneeBa
4 | XuMuueckasi CBs3b 0 0 0 3 3 OK-7, OIIK-3
OHepreTvka XUMHUYeCKUX TPOLIeCCOB. 2 2 5 11 | OK-7, OIIK-3
XyWMHUUeCcKasi TepMOZUHAMUKa
6 | Xumuueckass KUHeTHKa. 2 5 13 OK-7, OIIK-3
@®a30Bbie paBHOBECUS B TETEPOTeHHBIX 4 2 6 16 | OK-7, OIIK-3
cucTeMax
8 | OCHOBBI 2/1EKTPOXUMHUU. 4 2 2 6 14 | OK-7, OIIK-3
OKUC/IUTE/TbHO-BOCCTaHOBUTE/TbHBIE
peaxLiu.
Utoro 16 12 12 32 72

5.2. CoaeprxaHue pa3/je/ioB AMCHUILUIAHBI (110 J1eKIUAM)

CojiepskaHuie pa3/enoB AUCLUIUINH (T10 JIEKLUSIM) TIpUBe/ieHo B Tabiuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)

Hassanus paszenos

CopeprkaHue pas/iesioB JUCLATIIMHBI 10
JIEKI[ASIM

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMIIeTeHL[U!

2 ceMeCTp

XUMHN

1 OcHOBHBIE ITOHATHS U 3aKOHBI

[IpegmeT XxvMHUHU. ATOMHO-MOJIEKYJISIpHAs
Teopusl. OCHOBHBIE TTOHATHS: aTOM,
MOJIeKy/1a, XUMHUYeCKUI 3/1eMeHT.
[IpocTsle U c/i0KHBIE BeljeCTBa. ABieHue
aruiorpornvy. MojiekysisipHasi Macca.
Mosnb. MonsipHas macca.
CrexuoMeTprueCcKUe 3aKOHbI: 3aKOH
5KBUBAJIEHTOB (TTOHSITHE SKBUBAJIEHTa U

N
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5KBUBaJIeHTHOM MacChl), 3aKOH
MOCTOSTHCTBA COCTaBa XUMUUe CKUX
coepviHeHUM. ['a30BbIe 3aKOHBI: 3aKOH
00beMHBIX OTHOILIEHHH, 3aKOH ABOTa/[po.
[TeprogyuecKuii 3aKOH U TeOpUst
CTPOEHUS] XUMUUYEeCKUX COeUHEeHUH.

HToro

3 CtpoeHue atoMa. [Tepuoguueckuii
3aKOH M MepuoAnvecKast CucTeMa
XUMUUYECKUX 3remeHToB .M.
MenpeneeBa

CrpoeHue aToma U IiepuoguvecKas
cucreMa 371eMeHTOB. ITocTynare! bopa.
KBaHTOBO-MexaHMUecKast MOZie/ib aToMa.
dopma aToMHBIX OpbuTaneii (s, p).
KsautoBblie uvcia. [IpuHnmn aymu.
ITpasuno I'yupa. ITpaBuio KieukoBckoro.
[Tepyogrueckas cuctema U opsizioK
3ar10/IHeHUs SHepreTUYeCKUX YPOBHE! B
CTPYKType aroma. Pasiycel aTOMOB U
HWOHOB. DJIeKTPOOTPULIATE/IBHOCTb.
OHeprusi MOHMU3aL1K, CPOZCTBO K
3/1eKTpPOHY. VI3MeHeHre CBOUCTB
3/IeMEHTOB 1 UX COeJJMHEHU 110
repuojaM U rpymnram.

HNToro

OK-7,
OTIK-3

5 DHepreTuka XUMHYe CKUX
MPOLIECCOB. XUMUUEeCKast
TepMOJHaMHUKa

XuMurueckasi TepMouHamMuKa. [ToHsiTHe
XUMUUECKOU chCTeMbl. TUIIbI cCUCTeM.
PaBHOBeCHOe COCTOsIHHEe CUCTeMbl. THUTIbI
TepPMO/IMHaMUYeCKHX MPOLIECCOB:
obpaTtuMble, HeoOpaTUMBbIe,
CaMOIIPOU3BOJIbHbIE, DABHOBECHBIE.
OcCHOBHbIe TIOHSITHSI TEPMOJJUHAMUKHU:
BHYTPEHHsIsI SHeprusi, paboTa, TerioTa.
[TepBbiii 3aKOH TePMOAVMHAMUKHU.
[TonsiTHe 3HTaMBNUU. TeryioBo 3¢ dekT
peaki[uu, 3K30TepMUueCcKue 1
3H/I0TEpMUYECKHE pPeaKLUU.
TepmMoxuMHUuecKre ypaBHeHUs U UX
ocobenHocTH. CTaHAAPTHBIE TET/IOTHI
obpa3oBaHus BelrlecTB. 3akoH ['ecca,
cnencTBUe U3 3akoHa 'ecca.
TeroeMKoCTh. [ToHATHE SHTPOMUU.
BTopoii u TpeTuli 3aKOH TepPMOAUHAMUKU.
CaMor1po130BO/IbHBIE TTPOLECCHI.
OHTABIUMHBIN U SHTPOINUNMHBIN
(hakTOpbl XUMUUECKUX peaki[uil. JHeprusi
I'u66ca.

HToro

OK-7,
OITK-3

6 XuMunueckass KUHETHKa.

Xumuryeckasi KUHeTHKa. [oMoreHHsle 1
rereporeHHble peakjuu. CKOpOCTb
XUMHUUYECKOU peakLy. 3aKOH
JercTByrolux Macc. KoHcTtaHTa
ckopocTtu peakuuu. [Ipasuno BaHt-
Todda. ObpaTrmbie 1 HeOOpaTUMBbIe
XUMHUUeCKHe peaklny. KoHcTaHTa

OK-7,
OIIK-3
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paBHOBeCHsl. 3aKOH [JeMCTBYIOLMX MaccC
Js paHoBecust. [Ipuniun Jle-Illaresnse.
OHeprusi akTUBaLMM U ypaBHeHHe
Appenunyca. 3aBUCUMOCTb CKOPOCTH
peakLuy oT Karanuszaropa. Karanus.

HToro

7 ®da30Bble paBHOBECHS B
reTeporeHHbIX CUCTeMax

®da3oBble paBHOBecus. Pasa,
reTeporeHHasi U roMOreHHasi CCTeMa.
ITpaBusio ¢a3 I'mb6ca. CreneHb cBOOOH,
KOMITOHEHT. OJHOKOMITOHEHTHbIE
CUCTeMBl. /luarpaMma COCTOSIHUSI BOZBI.
[uarpammbl N1aBKOCTH
JBYXKOMITOHEHTHBIX CUCTeM. DBTeKTHKaA.
[TpaBuso peruara. TBep/ibie pacTBOPSI.
Turbl TBEpZBIX paCTBOPOB: 3aMellleHNs],
BHE/IPEHUS1, BBIUNTaHUSI.

OK-7,
OIIK-3

Htoro

8 OCHOBBI 371EKTPOXUMUH.
OKMC/IUTE/TbHO-BOCCTaHOBUTE/TbHBIE
peaxiuu.

ONeKTPOXUMUYeCKUe MPOLeCChl.
fABnenue ssekTposnvsa. ['asibBaHMYeCKYEe
371eMeHThl. CTereHb OKUC/IeHUS,
OKHCJIeHWe U BOCCTAaHOBJ/IEHKE.
DJIEKTPOJHBIE TIPOLIeCChI.
ONeKTPOABWIKYLLast CUJla d/IeMeHTa.
CraHjapTHBIM BOZOPO/IHBIN 3/IEKTPO/I.
OJIeKTPO/IM3 B pacrjiaBe. DJIeKTPOJIU3 B
pacTBope. 3aKOHbI 3/1eKTpoin3a. Beixo[
10 TOKY. Koppo3us meTasios:
XUMUYeCKas, 371IeKTPOXUMHYeCKasl.
3amuTa MeTayioB OT KOPPO3UK1

OK-7,
OIIK-3

HToro

4

Nroro 3a cemectp

16

5.3. Pa3genbl AMCHUIUIMHBI M MEXX/UCIMII/IMHAPHBIE CBS3M C 00ecneurnBarIUMH (MPeAbIAYIMMHI)

4 o0ecieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA

Pa3zesnbl JUCLIATIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreuruBaromUMu (TpeabIAyIuMK) 1

obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUIMHAMY TIPeJCTaB-/IeHbI B Tabsuile 5.3.

Tabsmuma 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUTITAHAPHBIE CBSI3U

Ne pa3zenoB AaHHOMW AUCIUTUTAHBI, [I7IsT KOTOPBIX HE00X0AUMO

Ne| HanMeHOBaHHe AUCLUMIINH H3yueHre o0ecrieurBarolixX U 06ecreurBaeMbIX AUCLIUTIIAH
1 2 3 4 5 6 7 8
[Tocnepyroiye AUCLUITIMHBL
1 |be3onacHOCTb 4 + + 4 + 4
JKU3HeJeaTe/IbHOCTU
2 | KoMITOHeHTHI TMHUM CBSI3U + + + + + + +
3 | OKoJiorus + + + + + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIMH, ()OPMUPYeMBbIX NP U3yYeHUH AUCLHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMITeTEHLMM, ()OPMHUPYEMbIX NPH WU3YYeHUU [WCLMIUIMHBI, M BUJOB 3aHATHMI

TipeZicTaB/eHo B Tabsurie 5.4

CornacosaHa Ha noptane Ne 10584



Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLIMM W BUAOB 3aHATHH, (HOPMUPYyeMBIX TP W3yUeHWH

VICLIUTUJTUHBI
Bunp! 3aHATHI
4]
R B
< < 5
~ =) = \lo]
& ® @
= o T =
= ) = -
5 = o 0 a
g = S = i ®OpMEBI KOHTPOJISk
< o =
E S s a, g
8 = = = &
N4 = @ S
= a =
K o @]
[a+] O o
5 s :
= O
OK-7 + + + + KonTtponbHas pabora,
Otuer 1o
VHVBUyaJIbHOMY
3a/laHKI0, KOHCIeKT
CaMOIIOATrOTOBKH, 3alura
otueta, OTUET 110
naboparopHoii pabote,
Ornpoc Ha 3aHsATUSIX, Tect
OIIK-3 + + + + KoHTposnbHas paboTa,
Otuet 1o
VH/VBU1yaJIbHOMY
3a/aHuto, KoHcrnekr
CaMOIIOATrOTOBKH, 3alura
otueta, OTUeT 110
naboparopHoii paboTe,
Omnpoc Ha 3aHsTHsIX, Tect

6. InTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3a[Uy 00yueHHs
He npegycmorpeno PYII

7. JIabopaTopHbIi MPAKTHKYM
CopeprkaHue y1abopaTopHbIX paboT npuBezieHO B Tabswiie 7.1.
Tabmuiia 7. 1 — ConepskaHue 1abopaToOpHbIX paboT

o L 5
E 4
S = 0
Z 25
H C 6opaTopHbIX paboT = 2 £
a3BaHUs pasziesioB oJep>kaHue yiaboparop p 2 e &
= 2 5
2 o' O
= S
2 ceMeCTp
5 DHepreTuka XMMu4eCKUxX OnpesieneHye TeroBoro sgdexTa 2 OK-7,
MPOLIeCCOB. XUMUUEeCKast peakiiuy HerTpairi3aliu. OI1K-3
TepMOJUHaMHUKa HToro
6 Xumunyeckass KUHeTHKa. CKOpOCTb XMMHYECKHX peaKLUH. 4 OK-7,
XUMHYeCKoe paBHOBeCHE. OIlK-3
Utoro
7 da3oBble paBHOBECHS B Hunarpamma 11aBKOCTH 4 OK-7,
reTeporeHHbIX CUCTeMax JIByXKOMITOHEHTHOW CUCTEMBI. OIIK-3
Nroro 4
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8 OCHOBBI 371EKTPOXUMUH.
OKUC/IUTE/TbHO-BOCCTaHOBUTE/TbHBIE
peaxiuu.

JJekTponu3. Koppo3sus.

HToro

OK-7,
OIIK-3

Wroro 3a cemecTp

12

8. IlpakTHuyeckue 3aHATUA

Cogiep>kaHuye MpakTUUeCcKUX paboT npuBesieHo B Tabnuie 8.1.
Tabsura 8. 1 — CozeprkaHue MPaKTUUECKUX paboT

Hassanus paszenos

CopeprkaHre MpaKTUUYeCKUX 3aHSATUN

Tpyn0eMKOCTb,
q

dopmMupyeMbie
KOMITeTeHLIUU

2 cemeCTp

1 OcHOBHBIE ITOHATHS U 3aKOHBI
XUMHU

OCHOBHBIE TIOHATHS U 3aKOHBI XUMUH.
Peruenne 3aau. CrexuomeTpuyeckue
3aKOHBI: 3aKOH 9KBUBA/IEHTOB (TIOHSITHE
5KBHBaJ/IeHTa U S5KBHMBa/IEHTHOW MaccChl),
3aKOH ITOCTOSTHCTBA COCTAaBa XMMMYE CKUX
coeZilMHeHUM. ['a30Bble 3aKOHBI: 3aKOH
00beMHBIX OTHOIIIEHUM, 3aKOH ABOTa/[pO.

N

Htoro

3 CtpoeHue atoMa. [Tepuoguueckuii
3aKOH U Iepuouveckasl CucreMa
XAMUUYEeCKUX 3emMeHToB 1.1,
MeHpeneeBa

Pemtenue 3amau: D1€KTPOHHOE CTPOEHUE
atoma. KBaHToBbIe urcia. [IpuHLmn
[Taymu. [IpaBusno ['yuga. I[IpaBuio
Kneukosckoro. [lepuogrueckasi cucrema
Y TIOPS/IOK 3ar0/THEHUSI SHepreThye CKUX
YPOBHe B CTPYKType atoMa. Pajinycel
aTOMOB Y MOHOB.
ONeKTPOOTPULIATe/TbHOCTh. DHEPrus
HMOHU3aLUH, CPOJCTBO K 37IEKTPOHY.
N3meHeHMe CBOMCTB 3/IeMEHTOB U UX
COeJMHeHUI 10 TIepro/iaM U rpyIinam.

HToro

OK-7,
OIIK-3

5 DHepreTuka XUMH4e CKUX
NpoLeccoB. XUMHUUeCKas
TepMOJVHaMHUKa

Peruienne 3asjau. Pacuet TerioBoro
3¢pdekTa peakuyy, IK30TePMUUECKHE U
9H/I0OTEPMUYECKHE PeaKIIUH.
TepMOXUMHUECKHE YDAaBHEHUS U X
ocobenHocty. CTaHjapTHBIE TETIOTHI
obpa3oBaHus BelecTB. 3akoH ['ecca,
C/e[ICTBYE U3 3aKOHa ['ecca.
TeryioeMKocTh. DHeprusi ['ub6ca.
OnpesienieHye HarpaB/IeHUsT TIPOTEKAHUS
XUMHUUECKUX TIPOLIECCOB.

Htoro

OK-7,
OIIK-3

6 XuMunueckass KUHeTHUKa.

Perrenuie 3aau. CKOpOCTh XUMHUeCKOU
peakiyu. 3aKOH el CTBYIOIIUX Macc.
KoHcTanTa ckopoctu peakuyu. [IpaBuno
Bant-Todda. Obparumele u
HeoOpaThMble XUMUUYeCKHe PeaKI[|H.

OK-7,
OIIK-3
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KoHcTtaHTa paBHOBecHs. 3akOH
JIeACTBYIOLUX MAcCC [I/isl PABHOBE CHSI.
ITpunuwmn Jle-Illatense. Heprus
aKTHBALIUM U ypaBHeHHEe AppeHuyca.

HToro

7 da3oBble paBHOBECHS B
reTeporeHHbIX CUCTeMax

Pemenue 3ajau. [TpaBusio a3 I'nb6ca.
CreneHb CBOOO/IbI, KOMITOHEHT.
O/THOKOMITOHEHTHbIE CCTEMBI.
[lnarpaMma COCTOSIHUSI BO/JB.
[IrarpamMMbI TJIaBKOCTH
JTBYXKOMITOHEHTHBIX CUCTeM. JBTEKTHKa.
IIpaBuno peryara.

Htoro

OK-7,
OTIK-3

8 OCHOBBI 371EKTPOXUMUH.
OKMC/IUTE/TbHO-BOCCTaHOBUTE/TbHBIE
peakiuu.

Perienue 3aziau. ['anbBaHUYeCKHe
semeHThl. CTereHb OKUC/IeHUS,
OKHCJIeHHe Y BOCCTaHOBJIEHHE.
ONeKTPOJHbBIE TIPOLIeCCHI.
ONeKTPOABWIKYILIask CUJIa 3/1eMeHTa.
OJIeKTPO/IM3 B pacrjiaBe. DJIeKTPOJIU3 B
pacTBope. 3aKOHbI 3/1eKTpoin3a. Beixo[
10 TOKY. Koppo3us meTasios:
XUMUYeCKas, 371IeKTPOXUMHYeCKasl.

HToro

OK-7,
OIIK-3

Wtoro 3a cemecTp

12

9. CamocrosiTesibHas1 pabora

Busibl camocTosiTesTbHOM paboThI, TPYAOEMKOCTh U (hOpMUPyeMble KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B

Tabmmme 9.1.
Tabsura 9.1 - Bugbl camocTosiTesIbHOM pab0ThI, TPYZI0EMKOCTb U ()OPMUPYeEMbIe KOMITETEHIIUH
4 g
5 =
) s =
Bu/ibl CaMOCTOATeNLHOM g > o
Ha3Banus paszenos g7 =y @DopMBbI KOHTPOJIS
paboTsI S = g
=S a =
o, e 2
= S
2 ceMeCTp
1 OcHoBHble TiOHATHUA U | [lorOTOBKA K 1 OK-7, KoHTposbHas pabora,
3aKOHbI XUMUH MPaKTUYEeCKUM 3aHATUSIM, OIIK-3 Ornpoc Ha 3aHsATUSX, Tect
ceMHHapam
ITpopaboTKa JIeKIIOHHOTO 1
Marepuasa
Utoro 2
2 Peak1ijMoHHas CamocrosiTesibHOe 2 OK-7, KoHcriekt
CIIOCOOHOCTD BeIIeCTB. r3yudeHue TeM (BOIIPOCOB) OIIK-3 CaMoI1oAroToBky, OTuer
OCHOBHBIe KJ1aCChl TeopeThueCKOr 4acTu 10 UHAUBUAYATbHOMY
HeopraHuye CKux Kypca 3a/laHUI0
COEAMHEHIH BeinonHenuve 1
VHVBUAYaNbHbIX 3a/laHuN
Utoro 3
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3 Crpoenue atoma. ITogroroeka K OK-7, KoHTposbHas pabora,
[Tepyogyueckuii 3aKOH U | TIPAKTAYECKUM 3aHSATUSIM, OIIK-3 Ornpoc Ha 3aHATUSIX,
repuojyyeckas CUCTeMa | CeMUHapaMm Otuer o
XUMHUYECKUX 37IeMEHTOB VH/JVBU bHOM
U I\/fc IEMEHTO [TpopaboTKa JeKIIMOHHOTO A 'qyflrn oMy
O.N. MeHpieneeBa Marepuana 3aJlaHuro, Tect
Ntoro
4 Xumuueckasi CBSI3b CamMocTosITe/IbHOe OK-7, KoHcrnekt
r3yuyeHue Tem (BOIPOCOB) OIlIK-3 CaMOIIoAroToBKku, OTUeT
TeopeTUYeCKOM 4acTH 10 UHAUBUAYATbHOMY
Kypca 3a/laHUIo0
BeinonHenve
VH/VBUYanbHbIX 3a/laHuN
Wtoro
5 DHepreTuka [ToaroroBka K OK-7, KoHTposnbHas pabota,
XUMHUYEeCKUX TPOLIeCCOB. | TPaKTAUYeCKUM 3aHSTUSIM, OI1K-3 Otuet 1o
XuMHueckas ceMHHapam VHJVBU/lyaJIbHOMY
TepPMOJMHAMUK, HU TYeT M
CpMO/MHAMIKA [TpopaboTKa JIeKLIMOHHOTO 38%3 10, O 1€ 60
Marepuaa nabopaTopHoU pabote
IToaroroBka K
nabopaTopHbIM paboTam
OdopmiieHre 0TUETOB TI0
nabopaTopHbIM paboTam
Ntoro
6 Xumnueckas kuHeTuka. |[logroroBka K OK-7, KoHTponbHas paboTa,
MpaKTU4Ye CKUM 3aHATUSM, OIIK-3 Orpoc Ha 3aHATUSIX,
ceMHHapam Otuer 1o
VH/JVBH/lyaJIbHOM
[TpopaboTKa /IeKLIMOHHOTO A AyO y
HU TYeT M
marepuasna 3a/aHMIo, ue 0
naboparopHoii pabore,
ITogroroska K TecT
naboparopHbIM paboTam
OdopmiieHre 0TUETOB TI0
nabopaTtopHbIM paboTam
Ntoro
7 ®asoBble paBHOBecus B | [loaroroeka K OK-7, KoHTposnbHas paboTa,
reTeporeHHbIX CUCTeMax | MPaKTUYeCKUM 3aHSATUSIM, OI1K-3 Onpoc Ha 3aHATHSIX,
CceMUHapam Ortuert 10 y1labopaTopHOi
ITpopaboTKa JIeKIMOHHOTO pabore, Tecr
Marepuasa
ITogroroBka K
nabopatopHbIM paboTam
OdopmreHre 0TUETOB 110
nabopaTopHbIM paboTam
Nroro
8 OcHOBbI 311eKTpoxumuu. |[TogroToBka K OK-7, KonTposbHas pabora,
OKMC/IUTe/IbHO- MPaKTUYEeCKUM 3aHATUIM, OIIK-3 Ornpoc Ha 3aHATUSIX,
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BOCCTaHOBUTE/TbHbIE ceMHHapaMm OTuert 1o

PeaKL{ui. [TpopaboTKa /IeKLIMOHHOTO 1 MHAMBIAYa/IbHOMY
Marepuana 3a/IaHHI0, OTI‘IJET o

nabopatopHoti pabore,

IToaroroBka K 1 TecT
nabopaTtopHbIM paboTam
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
Ntoro 6

Wroro 3a cemecTp 32

Ntoro 32

He npenycmotpeno PYII

10. KypcoBas pabora

11. PeiiTuHrOBasi cucTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/leHTOB

11.1. ban/ibHbIe OLleHKH /11 3/IeMeHTOB KOHTPOJIsl
Tab6suria 11.1 — BanbHbIe OLIEHKHU /IJ1s1 37IEMEHTOB KOHTPOJISI

o o MakcumanbHbIN
. MakcumasibHbIU MakcumasibHbIN
OneMeHTHI yueOHOM Oasu1 3a Iepuog Bcero 3a
6amn Ha 1-yto KT ¢ |  Gaut 3a mepuof,
JleaTeIbHOCTU Mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHelL] cemecTpa
2 ceMecCTp
Koncriekt 5 5 2 12
CaMOII0/IrOTOBKH!
KonTposnbHast pabora 10 10 5 25
Onpoc Ha 3aHATHSIX 10 10 5 25
Otuet no 10 10 5 25
VIHJMBU/1yaIbHOMY
3a/laHUIo0
OTueT 1o y1labopaTopHOM 5 5 3 13
pabote
Wtoro makcumym 3a 40 40 20 100
Tepro/,
Hapacraroym utorom 40 80 100 100
11.2. ITepecuet 0a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabuile 11.2.
Tabsura 11. 2 — ITepecueT 6asijIoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
bannbl Ha jaTy KOHTPOIBHOM TOUKH Orenka
> 90% oT MaKCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% 1o 89% ot MakcMMaJIbHOM cyMMbI OasiioB Ha gary KT 4
Ot 60% 10 69% OT MakCcHMManbHOW CyMMBI O6asioB Ha gary KT 3
< 60% OT MakCMMasbHOM cyMMBbI OasinoB Ha fgaty KT 2

11.3. ITepecuer cymMMbI 0a/IJIOB B TPAAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL|€HKY
[TepecueT cymMMbl 6a//IOB B TPAJULIMOHHYIO M MEXIYHAPOAHYIO OLIeHKY TpeJcTaBeH B Tabmuiie

11.3.
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Tabsura 11. 3 — ITepecueT CyMMbI Oa//IoB B TPAJIUIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY
WToroBast cymMmma 6arios,

Ouenka (I'OC) YUWTBIBAaeT yCIMeLIHO CaHHbIN Oruenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IM4HO)
85-89 B (oueHb xopoi1i0)

4 (xopot11io) (3a4TeHO) 75 -84 C (xopot1i0)
70 -74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YyAoB/1eTBOPUTENBHO) (3aUTEHO) 60- 64 E (HocpeAcTeerHo)
2 (HeyAOBIETBOpHUTE/ILHO) (e Hioke 60 6anioB F (HeymoBneTBOpUTEJILHO)

3aUTEHO)

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

12.1. OcHoBHas /MTEparypa

1. Kopoeun H.B. O6mas xumusi [Tekct] : yuebnuk ans By3oB / H. B. KopoBuH. - 8-e usz,,
crepeorur. - M. : Beicmas mikoma, 2007. - 559 c. : un. - (IlobepuTens KOHKypca y4eOHHKOB). -
bubnuorp.: c. 546. - IIpeam. ykas.: c. 547-557. (Hanmuuue B 6ubmoreke TYCYP - 59 3k3.)

2. OcHoBbl 001l 1 ¢u3nyeckoid XuMuK [DneKTpoHHbIM pecypc]: Yue6Hoe mocobue / M.B.
TuxonoBa, W.A. EkumoBa; ToMCKMI TOCyJapCTBEHHbIM YHWBEPCUTET CHUCTEM YIIpaB/lIe€HUS U
paguosnektpoHuku (Tomck), Kadeznpa 3/1eKTPOHHBIX TeXHOIOTMHA U 3KOJTOTMUYECKOT0 MOHUTOPHHIA. —
ONeKTPOH. TeKCToBble nAaH. — Tomck: 2015, 200 c. [DnekTtpoHHbIM pecypc] - Pexxum gocrymna:
http://edu.tusur.ru/publications/5136, fara obpaujenus: 18.01.2017.

12.2. lono/siHuTe/IbHAA IUTepaTypa

1. Tmuuka H.JI. Ob6ijas xumus: YuebHoe rocobue ajis By3oB / H.JI. ['mubka. — 11-e u3g.—M-J1.:
Xumust, 1964. — 688c.: un.; Tabn. — ViMeH. ykas.: c. 669-670. — IIpeam. ykas.: c. 671- 688. (Hanuuue B
oubmioreke TYCYP - 37 3k3.)

2. AxwmetoB H.C. Heoprannueckast xumusi : YueObHoe mocobue ans By3oB / H. C. AxmeToB. -
M. : Beicias mikona, 1969. - 638[2] c.: wi. — IIpeam. ykas.: c. 629-639. (Hamuune B 6ubmioreke TYCYP
- 15 3K3.)

3. Xumus: YuebHoe mocobue / I. B. CmupHoB, I. M. fIKkyHnHa; MUHHUCTEPCTBO 00pa3oBaHUs
Poccuiickon  ®epeparuy, TOMCKUM TOCYyJapCTBEHHBIM  YHUBEPCHUTET CHUCTeM  YIIpaB/leHUS U
paziro31eKTpoHuKHY, Kadepa TexHO/MOTUMA PaiIM037IeKTPOHHOM anmaparyphl. - Tomck : TMII0, 2000. -
157 c.: wi. (Hanuune B 6ubmuoreke TYCYP - 31 3k3.)

4. Tmuaka H.JI. 3agauu u yrpa>kHeHus 110 o01rieit Xxumuu : YuebHoe rocobue /s By3oB / H.JL.
['muHKa. - 20-e wu3g., crepeoturt. — M.: Xumus, 1973. — 263[1] c.: un. — B. 1. (Hanmuuue B O6UOIMOTEKE
TYCYP - 38 3k3.)

5. Xumus [OnekTpoHHBI pecypc]: yuebHoe mocobwe / E. B. UYukuH; Tomckuii
rOCyJapCTBeHHbIM YHUBEPCUTET CHUCTeM yIripaBieHusi U paauo3nekTpoHukd (Tomck), Kadeapa
PaJr03/1eKTPOHHBIX TeXHOJIOTUI 1 5KOJIOTMUeCKOT0 MOHUTOPHHTA. — JJIeKTPOH. TEKCTOBbIe jaH. — TOMCK:
[6.n.], 2012. - on-line, 170 c. — B.i. (https://edu.tusur.ru/training/hublications/1138) [DeKTpOHHBIA
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1138, mara obpamienus: 18.01.2017.

6. UYwkun E.B. Xumus [Tekcr]: yuebHoe miocobue / E. B. Uuknn; MuHncTepCcTBO 00pa3oBaHus U
Hayku Poccuiickon ®epepanuy, TOMCKMM TOCy[apCTBEHHBIM yHMBEPCUTET CHUCTeM YIIpaB/IeHUs M
pairo3/1eKTpoHUKH (Tomck), PakyibTeT JUCTAaHIIMOHHOTO 00yueHus. - Tomck: b KonTent, 2012. - 170
c.: un. — bubmorp.: c. 157. (Hanuuue B 6ubmuoreke TYCYP - 62 3k3.)

12.3 YueOHo-MeTogUUEeCKHE TT0CO0HA

12.3.1. O6sa3aTenbHBIE YUe0OHO-MeTOHYECKHE M0Co0us
1. Xwumusi [OnekTpoHHbIN pecypc]: MeToauueckue yka3aHWs [/is1 TIPOBeeHHUsI MpaKTHUUeCKUX
3aHSITUM M OpraHu3al[ii CaMOCTOSITe/TbHOM pabOThI CTYIEHTOB 10 AMCLUIUIMHE «XuMHs» / TUXOHOBa
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M.B,, 2015. — 21 c. [OnektpoHHbI#t pecypc] - Pexxum foctyna: http://edu.tusur.ru/publications/5137, nata
obparmjenus: 18.01.2017.

2. UYwkun E.B. Jlaboparopsbie pabotsl mo xumuu [Tekct]: yuebHO-MeTomHUeckoe mocobue /
E.B. UwumkuH; MuHuctepctBo o0pa3oBaHusi Poccuiickoii ®epepariuy, TOMCKHMII TOCyIapCTBeHHbIN
YHUBEPCUTET CHUCTeM yIpaB/ieHUss U paauosneKTpoHuku (Tomck), Kadenpa pagno3neKTpoHHBIX
TeXHOJIOTUM U IKOIOTUueckoro MoHuTopurra. — Tomck: TYCVYP, 2012. — 77 c.: un., Tabmn. - Bubmuorp.:
c.73. (Hamuue B 6ubmioreke TYCYP - 51 3k3.)

3. Uwkun E.B. COOpHUK 3ajau W yrpakHeHUH mo obmiedt xumun: [Tekcr]: YuebGHO-
MeTomuueckoe nocobue / E.B. UnkuH, pen. kaHg. xuM. Hayk A.W. lananos; per. C.f. AnekcaHzipoBa;
MuHucTepcTBO 06pa3oBanusi Poccutickoit ®eneparmu, ToMCKUl rocyjapCTBeHHbIN YHUBEPCUTET CUCTEM
ynpas/eHus U paguo3neKTpoHuku (Tomck), — Tomck: ToMckui rocyapCTBeHHBI YHUBEPCUTET CUCTEM
yIipaB/ieHUst U Pafiio31eKTpoHuKH, 2015. — 296 c. (POTOM: 50 3k3.; cu3 1: 1 3k3., cu3 5: 5 9K3.; ayH/1: 48
9K3., Bcero 100 3k3.) (Hamuuue B 6ubmioreke TYCYP - 100 3K3.)

4. Yuxkun E.B. JlaboparopHble paboTbl TI0O XWMHH [DEKTPOHHBIM pecypc]: ydeOHO-
mMetogunueckoe rocobue / E.B. UnkuH; ToMCKuii rocy/japCTBeHHbIN YHUBEPCUTET CUCTEM YIIPaBIeHUS U
pazauosnekTpoHukH (Tomck), Kadeapa pairiosneKTpOHHBIX TEXHOJIOTHIM M 5KOJIOTHYECKOTO MOHUTOPHHTA.
— OnekTpoH. TekcToBble AaH. — Tomck: [0.1.], 2012. — on-line, 78 c. [OnekTpoHHbII pecypc] - Pexum
poctyma: http://edu.tusur.ru/publications/3020, mara obpaienusi: 18.01.2017.

5. Yukun E.B. CO0pHUK 3a/jau ¥ ynpaXHeHUH 1o o61meld xuMuu: [DneKTpoHHbIN pecypc] / E.B.
UunikuH, TOMCKUI TroCy/lapCTBeHHbIN YHHBEPCUTET CHUCTEM YIIpaB/leHUs U Pafii03/1eKTPOHUKU (ToMCK),
Kadezpa paiio371eKTPOHHBIX TEXHOJIOTHI U 5KOJIOTHYECKOTO0 MOHUTOPUHTIA. — DJIEKTPOH. TEKCTOBbIE []aH.
— Tomck: [6.1.], 2012. — on-line, 220 c. [OnekrpoHHbii pecypc] - Pexum goctyma:
http://edu.tusur.ru/publications/642, nara obpamenus: 18.01.2017.

12.3.2 YueOHO-MeTOAMYECKHE TTOCOOUA AJISA JIUL] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YueOHO-MeTOANUECKHEe MaTepHasbl [jIsi CAMOCTOSITe/TbHOM U ayJUTOPHOM paboThl 00yUaroIMUXCs
Y3 YKC/ja WHBAJIU/OB MPEeAOCTaB/sAOTCA B opMax, aalTUPOBAHHBIX K OTPAHUUYEHUSIM UX 3710POBbs U
BOCTIpUSITHS UH(MOPMAL[UH.

JIisi u1y ¢ HapyLIeHUusIMM 3peHust:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B [eyaTHou (hopMe yBe/MYeHHbIM IPUPTOM.

JI/isi id1 ¢ HapyLIeHUusIMM cJIyXa:

- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B MeyaTHOU (popme.

JI/is1 UL ¢ HapylHIeHHUsIMU OMOPHO-BUraTe/IbHOIO anmnapara:

- B (hopMe 3/1eKTPOHHOTO JOKYMEHTa;

- B IeyaTHOM (popme.

12.4. ba3bl JaHHBIX, TH()OPMAHOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMbI U Tpefyemoe
NMporpaMMHoe obecrieyeHue
1. http://edu.tusur.ru — HayuyHO-06pa30BaTe/LHbIN MOPTA
2. http://www.chemistry.narod.ru, http://www.xumuk.ru — WHbOPMALIMOHHO-CIIPABOYHbIE
pecypchl
3. http://elibrary.ru — HayuHas 37eKTpoHHas OUOIMOTEKA
4. http://www.twirpx.com — 3/1eKTPOHHbIe KHWUTY 110 XUMUHU

13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHre JUCIUIUTHHBI
13.1. O6uue TpeGoOBaHKs K MaTePHA/IbHO-TEXHHYECKOMY 00eCredeHU 0 JUCIUTUTHHBI

13.1.1. MaTepuabHO-TEXHHUECKOE 00ecreyeHue /IS IEKIMOHHBIX 3aHATHH
[ mpoBefieHUs1 3aHATHN JIEKLMOHHOTO TWIA, TPYMMOBLIX U WHAUBUAYaJbHBIX KOHCY/bTaLUM,
TeKyIIlero KOHTPOJISi ¥ TPOMEeXYTOUHOM aTTeCcTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTUUeCTBOM
TI0CAIOYHBIX MECT He MeHee 22-24, 060py0BaHHasi JOCKOM U CTaHjapTHOUW yueOHOM Mebenbio. VimeroTcs
Har/isiiHbIe 1I0Cco0us B BU/ie TIpe3eHTallyii 110 JIeKI[MOHHBIM pa3/enaM JUCIUTTAHEI.

CornacoBaHa Ha noprtane N2 10584 13



13.1.2. MaTepua/ibHO-TEXHHYeCKoe obecrieueHue /il NPaKTHYeCKHX 3aHATHI
[ln1st IpakTUUeCcKrX (CeMUHApPCKMX) 3aHSATUN UCIob3yeTcsl yueOHasi ayAuTOpUs], pacIloNoyKeHHast
10 azpecy 634034, r. Tomck, yi. BepmmHuHa, 47, 2 51ax, ayf. 206, ¢ Ko/MyeCcTBOM I0CaZ0YHbIX MeCT He
MeHee 22-24, o0opyJoBaHHasi MarHWTHO-MapKepHOW [OCKOM W CTaHZapTHOM yueOGHOIl Mebernblo.
WmetoTcs HarvsiiHbIe TIOCOOUS B BH/je TIPe3eHTaLMH 110 JIeKLIMOHHBIM pa3zesiaM JUCLUTIFHEL

13.1.3. Marepua/ibHO-TeXHHYECKoe obecrieueHue /ijis 1abopaTopHbIX padoT
Ons  mpoBefeHusi 1a0OPAaTOPHBIX — 3aHATUH  UCMOMB3YeTCs  XUMHWYecKas —Jiaboparopws,
pacniosioxkeHHas 110 azipecy 634050, r. Tomck, nip. JlenuHa, 40, 4 stax, ayg. 424. CoctaB 000pyz0BaHUSsI:
nabopaTopHbIe CTOJbI, BBITSDKHOW IIKad, XMMUUeCKas MOCyAd, XUMUUYeCKHe PeakKTHBBI, KaJOPUMETpBI,
HaboOp apeomMeTpOB, BOfsiHasi OaHsi, TEPMOMETPBI, 3/IeKTpUUecKast ITUTKA, MeTa//TndeckKre U rpaguToBbIe
3/1eKTPO/bl, IITATUBHI.

13.1.4. MaTepua/IbHO-TEXHHYECKOe o0ecreueHHe /I CAMOCTOATE/ILHOU PadoThI
[nsi camocTosTe/IbHOM pabOThI MCIONb3yeTcsl ydyeOHast ayauTopuisi (KOMITBIOTEpPHBIM Kiacc),
pacrionokeHHast o agpecy 634050, 1. Tomck, np. JlenuHa, 40, 2 stax, ayz. 233. CocraB 000pymoBaHUS:
yuebHasi Me0Oesnb; KoMIbioTepbl Kiacca He Hiwke [IDBM INTEL Celerom D336 2.8Th. - 5 mr;
KoMITbloTephl  TiogkmoueHsl K ceti WMHTEPHET wu  obecrieunBaiOT [JOCTYIT B 3/IEKTPOHHYO
nH(OpMaLIMOHHO-00pa30BaTe/IbHYIO Cpefly YHUBEPCUTETa.

13.2. MaTepua/bHO-TEXHHYECKOE 00ecnedyeHHe JUCIMITIHHBI /I/Is JIUI| C OTPaHUYeHHbIMH
BO3MO)XXHOCTSIMH 3/J0POBbSI

OcBoeHHe JUCHUTIIMHBI uijaMu ¢ OB3 oCylecTBIsS€TCS C UCMOb30BAHUEM CPEICTB 00yUeHus
00I1Iero 1 CrieriajbHOTO Ha3HAUeHUs].

[lpu oOyyeHUH CTYAE€HTOB C HapPYILIEHHSIMH CJIyXa TIPeAyCMOTPEHO HCIO/b30BaHUe
3BYKOYCW/IMBAIOLIle anmapaTtypbl, MY/JIbTUMEIUWHBIX CPeACTB M JPYyTUX TEeXHUYEeCKHUX CpeJCTB
npreMa/mepesiaud yueOHoH MH(OpMaIK B AOCTYIHBIX (hopMax fijisi CTyZEHTOB C HAapYIIeHUsIMU CJTyXa,
MOOW/IBHOW CHCTeMbl OOyYeHUusi [jis CTYAeHTOB C WHBaJIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOW
CHCTeMbl. YueOHasi ayZJUTOPHUs, B KOTOPOM OOyuarOTCs CTYAEeHTbl C HapyllleHHeM cyxa, 0b0pymoBaHa
KOMITbIOTEDHOM TEXHHKOW, ayJUOTeXHUKOM, BU/EOTEXHUKOMW, 3/IEKTPOHHOU [OCKOW, MY/JIbTUMEeAUNHOMN
CUCTEMOI.

[Mpu oOyueHWH CTY[€HTOB C HApPyLIEHHWAMH 3PeHHUsIMHM TIPeJyCMOTDPEHO WCII0/Ib30BaHUe B
JIEKIIMOHHBIX 1 YUeOHBIX ayIUTOPHUSIX BO3MOXKHOCTH TIPOCMOTPA y/la/IeHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha /I0CKe WY C/aii/ja Ha 9KpaHe) NP MOMOLLY BUe0yBeIuunTes el /s yJareHHOro npocMoTpa.

[Tpu oOyuyeHUH CTY[JEHTOB C HApYILIEHHUSIMH OMOPHO-JBUraTe/IbHOTO amnmapara HCIO/Ib3yHTCS
anbTepHaTHMBHbIE YCTPOMCTBa BBOZa MH(GOpMAaLMU U Apyryve TeXHUYecKrWe CpeJCTBa MpreMa/repefaud
yueOHOM MHGbOpPMALMK B JOCTYIHBIX (opMax Ajisi CTYAE€HTOB C HapyLIeHUSMU OTMOPHO-ABHUIraTebHOTO
arrapara, MOOUIbHOM CHCTeMbl 00yueHUs [Jis TFOZiel C MHBA/IMJHOCTHIO.

14. ®oHj OL}eHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHMA K (GOHY OLEHOYHBIX CPEJACTB M METOAHUYECKHE PeKOMeHJal[uH
@®OH/J, OLEHOYHBIX CpPEeACTB W THUIIOBble KOHTPOJIbHbIE 3aJaHUsi, WCIIO/b3yeMble /i OLIeHKU
chOpMUPOBAaHHOCTU W OCBOEHUs 3aKpeIVIeHHbIX 3a AUCLUIUIMHOW KOMIIeTeHLIUM TpH TpPOBeJeHUN
TeKYIL[eH, TTPOMe)KYTOUHOM aTTeCTal[|H I10 JUCLIUTIIMHE TIPHUBe/IeH B MPUIOYKeHWH K paboueli mporpaMme.
14.2 TpeooBaHus K (POH/y OLI€eHOUHBIX CPE/ICTB //IfA JIUI] C OTPAaHHYEHHBIMH BO3MO)KHOCTAMH
3/10POBbsI
[nsi CTyIeHTOB C WHBAJWJHOCTBIO TMPeAYCMOTPEHBI [OMOJIHUTeIbHbIEe OLIeHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B TaOsuile.

Tab6/mia 14 — JlonosTHUTE/IbHBIE CPECTBA OIeHMBAHUS /I/Isl CTYIEHTOB C HHBA/IMAHOCTHIO

Buibl JOMOHUATETBHBIX OLEHOUHBIX @DOopMbI KOHTPOJISI ¥ OLIEHKH

Kareropuu ctyzseHTOB
CpejCTB pe3y/bTaToB 00yueHust

TecTbl, MUCbMEHHBIE CAMOCTOSTE/IbHbBIE
paboTkI, BOMIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOTHI

C HapylieHusIMU
ciyxa

[TperMyI1iieCTBEHHO MMCbMeHHasI
TIpOBepKa
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C HapylieHUsAMU
3peHus

CobecezoBaHue 110 BOIIPOCaM K 3auerTy,
OTpOC T10 TepMHUHAM

[TpeumyliieCTBEHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapyluieHus MU
OTOPHO-
JIBUraTeibHOr0
anmnapara

PereHnie JUCTaHLIMOHHBIX TECTOB,
KOHTDOJIbHBIE PaOOThI, MICbMEHHbIE
caMoCTosiTe/IbHbIe paboThI, BOMIPOCHI K
3ayeTy

[Tpenmy111eCTBEHHO AUCTAHLUOHHBIMU
MeTOoZaMU

C orpaHuyeHusIMY T10
o011ieMe TUIUHCKAM
NOKa3aHUsIM

TecTbl, MMCbMeHHbIE CAMOCTOSITe/TbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IpermMylileCTBEHHO IPOBepKa
MeTOoJ|aMH, UCXO/sl U3 COCTOSIHUS
00yuaro1erocst Ha MOMEHT TPOBEPKU

14.3 MeTtoguuecKue peKOMeHAaLuM 10 OLeHOUHbIM CPeJCTBaM /Jisl JIUL] C OrPaHAUYEeHHbIMH
BO3MO)XHOCTSIMH 3/{0POBbS

Ons crypentoB ¢ OB3 mpegycMmarpuBaeTcss AOCTynHas ¢opMma IpeJoCTaB/ieHusl 3aJaHui
OLIeHOUHBIX CPe/ICTB, 8 UMEeHHO:

- B reyaTHoOU (hopme;

- B revaTHol (opMe C yBeJTMUeHHBIM LIPUPTOM;

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- MeTOZOM UTeHUs] aCCUCTEHTOM 3aJaHusl BCIyX;

- rpeoCTaB/IeHNe 3alaHusl C UCT0/Ib30BaHUEM CypZoIepeBoja.

CTygeHTamM C UHBaJIMAHOCTBIO YBEJIMUMBAETCS BPEMSI HA TOATOTOBKY OTBETOB Ha KOHTPOJIbHbIE
BOMPOCHL. [/1s1 TakKuX CTy[AeHTOB IpelyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs OTBETOB Ha

3d/laHHs, a MMEHHO!

- MMCbMEeHHO Ha Oymare;
- HabOp OTBETOB Ha KOMITLIOTEPE;
- HabOp OTBETOB C MCIIO/Tb30BaHUEM YC/IyT aCCUCTEHTa;

- Tripe/iCTaBleHe OTBETOB YCTHO.
[Tporieaypa oljeHUBaHUS Pe3y/bTAaTOB O0yUYeHWs WHBAHM/OB IO AWCIUIUIAHE TpeJyCMaTpUBAeT
ripeJjoCcTaB/ieHre nHGopMaluu B popMax, aZlalTHPOBAHHBIX K OFPaHUYeHUSIM UX 3[J0POBbsI U BOCTIPUSATHS

VH(pOopMaLu:

J1s UL ¢ HapyIIeHUsIMM 3peHMA:

- B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B MleyaTHOW (hopMe yBeIMYeHHBIM IIPUPTOM.

J1s1 ULy ¢ HApyIIeHUsIMM C/TyXa:

— B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B TevaTHoi (opme.

Jl1s1 ALy ¢ HApYIIeHUsIMH OTIOPHO-ABUIaTe/IbHOTrO0 anmnapara:

— B (hopMe 371eKTPOHHOTO [JOKYMEHTa;

- B TeuaTHoi (opme.

[Tpu Heo6xoAUMOCTH AJIs1 00YyUAIOIIMXCS C MHBATMAHOCTBIO TPOLieypa OL|eHHBaHUsI pe3y/bTaToB
00yueHHsT MO>KET TIPOBOJJUTHCST B HECKOJTBKO 3TarloB.
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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 mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM 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

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIIK-3 CI0COBHOCTBIO B/a/IeTh OCHOBHBIMU MeTo/jaMH, | [Io/keH 3HaTh OCHOBHbIE XMMUYeCKHe
CrocobaMu 1 Cpe/iCTBaMU IOy YeHus], TOHSITUS U 3aKOHBI;
XpaHeHus1, lepepaboTKu uHhopMaLvn [oiokeH yMeTb IPUMEHATb XMMHYeCK1e
KOHBI /15 pelleHus PaKTh4Ye CKUX
OK-7 CIIOCOOHOCTBLIO K CaMOOPTaHU3alid U 3aKOHBI I3t perie pa ec
camo00pa30BaHUIO 3ajad,

[ookeH BnazieTb HaBbIKAMU
MPAKTUUeCKOTo MPUMeHEeHUs] 3aKOHOB
XUMUY;

OO1e XapakTepPUCTUKH TOKa3aTeneld M KPUTEPUEB OL€EHWUBAHUS KOMITETEHIIMM Ha BCEX 3Tarax
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepUeB OLleHUBaHUs KOMIIETEeHLIMH 110 3Taram

ITokasarenu u
3HaTb YMmeTb Bnagets
KPUTEPUH
OtmuHo (BeicoKuH | ObnazmaeT dakTrueckumu | ObajaeT fuarna3oHOM KonTponupyet paborty,
YPOBEHb) Y TEOpeTHUEeCKUMHU MPAaKTUYeCKUX YMeHUH, TIPOBOZIUT OLIEHKY,
3HAHUSIMH B TIpe/iesiax TpeOyeMbIX /JIsi Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
r3yuaemMoi 06/1acTu ¢ TBOPUECKHX pelleHHH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHUst
MIPUMEHUMOCTH nipobieM
Xoporrio (6a30Bbiii | 3HaeT (GakThl, NPpUHIUIIEL, |O6/MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTh 3a
yPOBEHbB) TIpOLIeCChl, 00IIHe TIPaKTHUUeCKUX YMEHUH, 3aBepllIeHNe 3a/1au B
TIOHSATHS B Mpejienax TpeOyeMbIX /Jisl pellleHus1 | UCC/ie/JOBaHUH,
n3yyaeMoi obacTu orpefie/IeHHBIX TIP00JIeM B | IPUCTIOCAabIMBaeT CBOe
obsacTu Uccie[OBaHuUs TioBe/ieHue K
00CTOsITENTHCTBAM B
pelieHUH pobiem
YnoBnetBopuTenbH | ObOnazaeT 6a30BbIMU OO6saiaeT OCHOBHBIMU Paboraet npu rpsiMomM
0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH
yPOBEHb) 7151 BBITIOJTHEHHST TIPOCTBIX
3ajay

2 Peamu3anus KOMIIETeHI[UIH

2.1 Komnerennua OITK-3
OTIIK-3: criocoOHOCTBIO B/IaZIeTh OCHOBHBIMU METOAAMH, CII0COOaMH M CpPeACTBaMU TIOyYeHUs],
XpaHeHUs], lepepabOTKH UHGOPMALUH.
st popMHUpOBaHUS KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHUS
KOMIIEeTeHL|UM, IIpUMeHsieMble [/Is1 3TOr0 BH/bl 3aHATMM U UCHO/Ib3yeMble CpeJCTBa OLleHUBaHUS
npe/icTaB/ieHbl B Tabsurie 3.
Tabnuia 3 — Otanbl GopMUpPOBaHMsL KOMITETEHL[MU U UCI0/Ib3yeMble CPeiCTBA OLleHUBAHUS

CocraB 3HaThb YmeTb Bnangets

COAEP)KEIHI/IE OCHOBHBI€ TIOHATHUA U HCII0/Ib30BATh HaBbIKaMH ITOCTAHOBKHU U
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5TalloB

3aKOHBI XMIMUH, CTPOEHHE
aToMa, XUMHUeCKHe
3/IEMeHThI U X
CcoeJIMHeHUsI, CBOHCTBa
BeIIleCTB U UX
PeaKIMOHHYIO
CTI0COOHOCTBD, 00IITHe
3aKOHOMEPHOCTH
MIPOTeKaHHUsT XUMHUUe CKUX
PeaKIuii; XUMHUYeCKYI0
TEePMOAVHAMUKY U
KUHETHKY; SHEPTeTUKY
XUMHYeCKUX TIPOLIeCCOB,
XUMHUeckoe U (hazoBoe
paBHOBeCHe,
PEaKIMOHHYIO
CTI0OCOOHOCTD BEIIeCTB,;
3aKOHOMEPHOCTH
MPOTeKaHUs
3/IEKTPOXUMUYE CKUX
TMPOLIeCCOB, MPOLIeCChI
KOPPO3WUH METasl/IOB U
MEeTO/IbI 3aIIUThI OT
KOpPpPO3UH

TeopeTUUecKue 3HaHUsI
JJ1s1 pelleHys
MpakKTUUeCcKuX 3ajjau, A/si
VIHTepIipeTaluu
pe3y/bTaToB
5KCIeprMeHTa

TIPOBE/IeHHUS
9KCIIepuMeHTa, 00paboTKH
pe3y/ibTaToB
9KCIIepUMeHTa

Bunpl 3aHATHI

¢ [lpakTrhueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* [IpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATHS;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* JlaboparopHbie
3aHATHS;

* CamocTodTenbHas
paborta;

Ncronb3yembie
cpefcrTBa
OLleHUBaHUs

* KoHTposbHast paboTa;
* Ortyet no
nabopatopHoii pabore;

* Ortyet no
WH/IUBU/yaTbHOMY
3a/IaHUIO;

* Onpoc Ha 3aHATHsX;
* KoHcriekT

* KoHnrposnbHas pabora;
* Otyer no
nabopatopHoii pabore;

* Otyer no
WH/IUBH/IyaTbHOMY
3a/IaHUIo;

* Onpoc Ha 3aHATHUsX;
* KoHcnekr

e OrtueT 110
naboparopHoii pabore;
e OrtyeT 10
VHJUBUAYaTbHOMY
3a/laHUIO;

* 3auert;

CaMOITIO/ITOTOBKH; CaMOIIOITOTOBKY;
e Tecr; * Tecr;
e 3auert; * 3auer;
dopMyIMpOBKa MoOKasaTeseld W KPUTepHeB OLeHMBAaHUSI [aHHOM KOMITeTeHLIUM TpUBeJleHa B
Tabmumie 4.
Tabsuria 4 — TToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb Y™meTb Bnagets
OT1mnyHO * aHa/IM3upyeT U * peluarb * cBOOOAHO omepupyeT
(BBICOKMIA YPOBEHb) | BOCIIPOMU3BOJUT pa3HOIIaHOBbIE MeToAu4Ye CKUMU
B3aMMOCBSI3b MpaKkTUYeCcKue 3a/1auu C YKa3aHUSIMHU K
XMMMWYECKUX MOHITUH U | OCO3HaHHBIM BBITIOJTHEHUIO
3aKOHOB; CBOOOZIHO HCIT0/Tb30BaHUEM 9KCITepUMEHTA U
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dhopmynupyet
XUMUYECKHE 3aKOHBI;
TIpe/ICTaB/IsIeT CIIOCOOBI U
pe3y/bTaThl
WCTIO/Tb30BaHMUS
Pa3/INYHBbIX XUMHUYECKUX
Mo/iesieli; BOCIIPOU3BOAUT
TeopeThuueCcKui
MaTtepuan 6e3
WCTI0/Ib30BaHMsl yueOHOTOo
11oco0us; CBOOOAHO
W3jIaraeT MaTtepuan B
YCTHOM M MUCbMEHHOMN

dopwme. ;

TeopeTUueCKUX 3HaHUM;
TIPUMEHSITh TTOTyYeHHbIe
3HAHUS IS
WHTEepIIpeTaLyu
pe3y/ibTaToB
9KCIIepUMEHTa,
CaMOCTOSITe/TEHO
chopMyIMpOBaTh
BBIBO/IbI;
CaMOCTOSITe/IbHO
aHa/M3upyeT
CBOZIMMOCTD TIOTYYeHHBIX
pe3y/ibTaToB
3KCIepUMeHTa C
TeopeThye CKUMU
NIPeANOChIIKaMU;

opraHusyeTt paboty B
KOMaH/ie; Ha BEICOKOM
YPOBHE CTPOHT
rpaduueckue
3aBHCHUMOCTH U
obpabarbiBaeT
pe3y/bTaThI
JKCIIePUMEHTa;
CaMOCTOSITE/TEHO
OpraHu3yeT
JIOTIOJTHUTE/TBHBIN 3Tar
MOCTaHOBKHU
3KCIieprMeHTa [Jis
IOy YeHUSI
YZIOBIIETBOPUTETbHOTO
pe3y/bTara;
CaMOCTOSITE/TEHO
obpabarbiBaeT
3KCIIepUMeHTaJTbHbIe
JJAHHBIE W COCTABJISIET
OTUeT B TeueHHe
TJIAHUPYEMOTO 3aHSITHS. ;

Xoportio (6a30BbIit
YPOBEHD)

* TIOHUMaeT CBSI3U
MEXy pa3/TuuHbIMUA
XUMUAYeCKUMU
TIOHSITUSIMU;
dbopmynupyet
XUMUUeCKHe 3aKOHbI;
MMeeT TIpe/iCTaB/IeHue O
XUMUUECKUX MOJIeNsiX;
apryMeHTHpPYeT BbIOOp
MeTo/ja pellieHus 3a/auy;
COCTaBJIsIeT TIaH
pelilieHus 3a/iauy;
BOCTIPOU3BOAUT
TeopeThueCcKui
Marepuarn C
MCTI0/Ib30BaHUEM
TeopeTUueCKUX 3HaHUM
w1 yuebHOro ocobusi;
YaCTUYHO U3/1araet
MaTepuas B yCTHON U
NMcbMeHHoM (opMme ;

* pellaTh MPaKTUYeCKUe
3aaur 6a30BOTO YPOBHS
C WCII0/Tb30BaHUEM
TeopeTUueCKUX 3HaHUH
WM yueOHOro TToCcoous;
CaMOCTOSITE/TEHO
1oj0MpaTh U TOTOBUTH
JUTST 9KCITIEPUMEHTa
Heo0xoarMoe
obopyoBaHue;
TIPUMEHSITh METO/IbI
peltieHus 3a/iau B
HEe3HAKOMBIX CUTYalUsIX;
KOPPEKTHO BbIpa)kaTh U
apryMeHTHPOBaHHO
000CHOBBIBATh
CXOJJUMOCTD TIO/TyYeHHBIX
pe3y/bTaToB
9KCIIePUMEHTA C
TeopeTuye CKUMH
TIPe/ITIOChUTKAMU C
TIOMOII[bI0 PYKOBOZAUTEJIS
KOMaHZbI UK
TIperiofiaBareyis ;

* KPUTHUYECKH
OCMBIC/TMBaeT
TIO/TyYeHHbIe 3HAHWS,
oTepupyeT

MeToZye CKUMHU
yKa3aHHUSIMHU K
BBIMOJTHEHUIO
JKCIIepUMeHTa C
TIOMOIIIbIO PYKOBOJUTEJISI
KOMaH/IbI W/
TIpero/iaBareJis,
opraHu3yeTt paboTy B
TpyIIe; Blazieet
pa3HBIMU CII0OCOOaMU
TMIPe/I0CTaB/IeHUS]
XUMHUYECKON
vH(opMal11, CTPOUT
rpaduueckue
3aBUCUMOCTH U
obpabarbiBaeT
pe3y/bTaThl
9KCIIePUMEHTa;
obpabarbiBaeT
3KCIIepUMeHTa/TbHbIe
JJAHHBIE ¥ COCTABJISET
OTYEeT YaCTHUUHO B
TeueHHe MIAHUPYEeMOTo
3aHSATHS] CAMOCTOSITE/TbHO
WM TIPY TIOMOIIIN
PYKOBOAWTEJIST KOMaH/[bl
WY TIpero/jaBare’is. ;
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YnoBneTBoOpUTeTbH
0 (1oporoBbIv
YPOBEHb)

* JaeT ompefesieHus
OCHOBHBIX ITOHATUN
XUMMH; YaCTUYHO
(hopMynupyeT 0CHOBHbIE
XUMHYECKHE 3aKOHBI,
(hakTbl, Uaeu;
BOCITPOW3BOAUT
TeopeThueCcKui
MaTepuai C
HCII0/Ib30BaHHEeM
yueOHOTro 1Mocoous;
3HAeT OCHOBHBIE METO/bI
pellieHHs] TUTIOBBIX 3a/lau
U yMeeT UX NIPUMEHSITh
Ha TPaKTHKe ;

* pelIaThb MPaKTUYeCKHe
3aziaun 6a30BOTO YPOBHS
C WCTI0/Tb30BaHUEM
y4eOHOTO MoCOo0Ous;
paboTaThb O CripaBOYHOM
JIUTepaTypou;
WCITI0/Th30BaTh TIPUOOPHI,
yKa3aHHbIe B OTIMCaHUHU
nabopaTopHo¥ paboThI;
TIPe/ICTaBISATh
pe3y/bTaThl CBOeH
paboThL. ;

* BBIMIOJTHSET
9KCITIEPUMEHT C
TIOMOIIL[bIO PYKOBOZMTEISI
KOMaH/Ibl U/
TIperiofiaBaTeJis;
crioco6eH KOPPeKTHO
obpaboratb u
TIPeJICTaBUTh Pe3y/IbTaThl
9KCITIePUMEHTA B
rpaduueckoit Gpopme;
COCTaBJ/ISIET OTYET I10
pe3ysibTaTam
9KCITePUMEHTA YaCTUYHO
B TeueHUe TUIaHUPYeMOTO
3aHSTUS WA BO
BHeayJJUTOPHOE BpPeMsI
TIPY TIOMOIIH
PYKOBOJUTE/Is] KOMaH/IbI
WU TIPeTo/aBaTesis ;

Tabuia 5 — Orarbl

2.2 Komnerenuusa OK-7
OK-7: criocoObHOCTBIO K CaMOOPraHu3aliiid ¥ caMo0bpa30oBaHHIO.
Iyist bopMUPOBaHUsS KOMITETEHIIMK HEOOXO[UMO OCYIIIeCTBUTD Psifi 3TArOB. DTarbl HOPMUPOBAHMS
KOMIIeTEHLIMM, TIpUMEHsieMble [JIs 3TOr0 BUJbl 3aHSITUM W HCIIO/b3yeMble CpPeACTBA OLeHUBaHUS
Tipe/iCTaB/ieHbI B Tabsule 5.
OPMHPOBAHUSI KOMIIETEHLIMM U UCTIO/Ib3yeMble Cpe/iCTBa OLleHUBAHUS

CaMOCTOSTE/IbHO CTPOUTD
TIPOIIeCC OBJIAZIeHHsI
uH(opMaLue,
otoOpaHHOM 1
CTPYKTYPHUPOBAHHOM IIsI
BBITTO/THEHUS
ripoeccroHaTbHON
JesiTe/TbHOCTH

CocraB 3HaTb YmeTb Bnanets
CopeprkaHue cofiepKaHue TMpoLleCCOB | TUIAHUPOBATh 11eJId U ripyeMaMu
ITaroB CamMOOpraHu3al[uy U yCTaHaB/IMBaTb CaMODperyJIsLUN
camoo0pa3oBaHusl, UX TIPUOPUTETHI NTPH BLIOOpE | SMOLIMOHAIBHBIX U
ocobeHHOCTel 1 CTII0COOOB TTPUHATHS (byHKI[MOHATBHBIX
TeXHOJIOTUM peasiv3allvd, |pelleHul C y4eToM COCTOSTHUM TIpU
HUCXO/s U3 1ienei yCJIOBUM, CPEJICTB, BBITTOJTHEHUH
COBepIIIeHCTBOBaHUS JIMYHOCTHBIX ripoeccroHaTbHOM
rpodeccroHaIbHOU BO3MO)XHOCTeH U JlessTeTbHOCTH:
JlesiTeIbHOCTH BpeMeHHOM TepCIIeKTUBbI | TeXHOJIOTUSIMU
JOCTYDKEHUST opraHu3alyy mporiecca
OCYIIIeCTB/I€HUS camoo0pa3oBaHus;
JesiTe/TbHOCTH: TipreMaM¥ 1jeJieTio/iaraHust

BO BpEMEHHOM
MepCIieKTUBe, CrIocobamMu
TJTAHUPOBAHUSI,
OpraHu3alyH,
CaMOKOHTPOJIS U
CaMOOLIEHKU
J1esiTe/IbHOCTH

Bunpl 3aHATHI

* [lpakTnueckue
3aHATUS;

* JlaboparopHble
3aHATUS;

* Jlekumu;

* CamocTrodTenbHas

 [lpakTuueckue
3aHATHS;

* JlabGopaTopHble
3aHATHS;

* Jlekumu;

* (CamocrosiTe/ibHast

* JlaboparopHble
3aHSITHS;

* CamocTodTebHas
paborta;
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pabora;

pabora;

Wcnons3yemblie
CpeJCcTBa
OLIeHUBaHUs

* KoHtposbHast paboTa;
* Otyet no
naboparopHoii pabore;

* Otyet no
VH/VBU/1yaIbHOMY
3a/laHUIO;

* Ornipoc Ha 3aHATHUSIX;
* KoHcriekT

* KoHnrposnbHast pabota;
* Otyer no
naboparopHoii pabore;

* Otyer no
VH/WBU/1yaIbHOMY
3a/]aHUIo;

* Onpoc Ha 3aHATHUSAX;
* KoHcnekr

* Otuet no
naboparopHoii pabore;
* Otuet o
VH/IUBU/yaTbHOMY
3a/IaHUIO;

* 3auert;

CaMOIIO/IrOTOBKY; CaMOIIO/IrOTOBKY;
e Tecr; * Tecr;
e 3auerT; * 3auer;
dopMmy/nMpoBKa IOKasaTesed M KPUTepUeB OLeHWBAHWS [JaHHOW KOMITeTEeHL|MM IIpuBe/leHa B
Tabmumrie 6.
Tabmurja 6 — [Toka3aresu v KpUTepUK OLIeHUBAaHKSI KOMITeTEHL[MM Ha JTarax
CocraB 3HaThb Y™meTb Bnagets
OT/yHO * B/ajieeT TIOJTHOM

(BBICOKMI YPOBEHb)

CHUCTEMOM 3HAHUM O
cofiepyKaHWH,
0C00eHHOCTAX
TIPOL[eCCOB
camoOpraHu3aluu u
camoo0Opa3oBaHus, ;

* apryMeHTUPOBaHHO
000CHOBBIBAET MPHUHSTHIE
pelleHus TIpU BEIOOpe
TEXHOJIOTUH UX
peas3aluy C yueTom
1esien
ripodeCCHOHATBLHOTO U
JIMYHOCTHOTO Pa3BUTHSL. ;

* TOTOB U yMeeT
¢dbopmHpoBaTh
TIPUOPUTETHBIE 118/
JesiTeNIbHOCTH, iaBast
TIOJTHYIO apT'yMeHTaL|k0
TIPUHUMAaeMbIM
pelleHUsIM TIpY BeIbope
CITIOCOOOB BBHITIO/THEHUST
JesiTeNTbHOCTH:

* yMeeT CTPOUTb
TpoLiecc
camoo0Opa3oBaHus C
YUETOM BHEIITHUX U
BHYTPEHHHUX YCIOBUN
peanu3arum;

* /IeMOHCTPHpPYET
000CHOBaHHBII BBIOOD
MIPUEMOB CaMOPeryJISLN
TIPY BBITTOJTHEHUU
JIesITeJTIbHOCTH B
YCIOBUSIX
HeOTIpe/Ie/IEHHOCTH:;

* /1IeMOHCTPHUpPYET
BO3MOXHOCTb TlepeHoca
TEXHOJIOTHU
OpraHM3aL{uy TpoLiecca
camoo0Opa3oBaHus,
c(hopMHPOBaHHOM B
oJiHOM chepe
JiesiTeIbHOCTH, Ha ApyTrue
cepbl, MOTHOCTHIO
000CHOBBIBasi BLIOOP
HCII0/Tb3YeMBIX METOZIOB
Y TIPUEMOB.;

Xopotiio (6a30BbIit
YPOBEHb)

* 3HAeT Co/ep>KaHue U
0COOEHHOCTH TPOLECCOB
CaMOOpraHu3aIuy 1
camoo6pa3oBaHHsl, HO
JlaeT HEeTIo/IHOe
obocHOBaHMe
COOTBETCTBUS
BbIOPAHHBIX TEXHOJIOT U
peasi3alyu MporiecCcoB
1eJIsIM
ripoecCcrOHaIbLHOTO
pocTa.;

* [JIAHUPYS LIen
JeSITeNTIbHOCTH C YUETOM
YCJIOBUM UX JOCTWKEHUS,
JlaeT He TOJTHOCThIO
apryMeHTUPOBaHHOE
obocHOBaHMe
COOTBETCTBHUS
BBIOpaHHBIX CII0COO0B
BBITIO/THEHUSI
JesITeNTIbHOCTH
HaMEeUEeHHBIM LIeJIsIM;

* B/ajieeT CUCTeMOM
orOopa coziep>KaHUs
o0yueHus B
COOTBETCTBHH C
HAMEeUeHHBLIMH LIe/ISIMU

* /1IeMOHCTPHpPYET
BO3MOXXHOCTh U
000CHOBAHHOCTh
peasu3aly prueMoB
CaMOpETY/ISLIAUTIPH
BBITIO/THEHUH
JesITelTIbHOCTH B
KOHKDETHBIX 3a/JaHHBIX
YC/IOBUSIX;

* B/ajieeT CUCTeMOU
MPHYEMOB OpraHU3al|u
rporjecca
caMo00pa30BaHusI TOBKO
B ompe/iesieHHOM cepe
JesITeIbHOCTH.;
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camoobOpa3oBaHus, HO
TIpY BbIOOpE METOIOB U
TIPUEMOB He TOJTHOCThIO
YUHUTBIBAET YCJIOBUS U
JTMYHOCTHbBIE
BO3MO)KHOCTHU OBJIa/IEHUS
3THUM COJIep>KaHHEM. ;

YnoBneTBopUTebH
o0 (TIoporoBbii
YPOBEHD)

* IeMOHCTPHUPYET
YacTUYHOE 3HaHHe
COJiep>KaHus TPOL[eCCOB
CaMOOpraHu3aIuy 1
camoo0pa3oBaHus,
HEKOTOPbIX
0CcobeHHOCTeH U
TEeXHOJIOTUN peanu3aliiu,
HO He MOXXeT 000CHOBaTh
WX COOTBETCTBHE
3arIaHUPOBAHHBIM
1eJIsIM
npocecCcroHabHOTO
COBEpIIIEHCTBOBAHUS;

* TIpU IJIAHUPOBAaHUU U
yCTaHOBJIEHUU
TIPUOPUTETOB LieJiei
ripodeccrioHaIbHOM
JesITe/TIbHOCTH He
TIOJTHOCTBIO YUUTHIBAET
BHEIIIHHE U BHYTPEHHHE
YCJIOBUS X
JOCTHDKEHUS:;

* BJIaZieeT OT/IeIbHbIMU
MeTOo/[laMH U TIpHeMaMu
oTbopa HeoOX0UMOH
JJIs1 yCBOEHUSI
uH(OpMaI1H, JaBast He
TIOJTHOCTBIO
apryMeHTHpPOBaHHOE
obocHOBaHue ee
COOTBETCTBUS LIE/ISIM
camo00pa3oBaHus;

* B/ajieeT OTAe/bHbIMU
ripreMamu
caMopery/isiLi1, HO
JIOTTyCKaeT
CyIIleCTBEHHbIE OITHMOKH
TIpU WX peasn3aljiu, He
YUUTBIBasi KOHKPETHbBIE
yCJIOBUSI U CBOU
BO3MOKHOCTHU TIPU
TIPUHSATHAU pellleHuil. ;

* BajieeT OT/AeTbHbIMU
ripyeMaMu OpraHu3aluu
CcoOCTBEHHOM
M03HaBaTe/IbHOM
JlesITesTbHOCTH,
0CO3HaBasi MepCTIeKTUBEI
rpodeCcCroHaITbHOTO
pa3BUTHS, HO, He JlaBasi
apryMeHTHPOBaHHOE
o000CHOBaHMe
a/IeKBaTHOCTH
oTOoOpaHHOM Ay1st
yCBOEHMS ;

3 TunoBbie KOHTPO/IbHBIE 33/JAHUA

st peanu3aluy BBIIIETIEPEUMCIEHHBIX 3a/lau 00yYeHUs] UCIIOJB3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3aJlaHUsI WK WHBbIe MaTepHasibl, HeoOXoAUMbIe /ISl OLIeHKU 3HaHWM, YMeHHH, HaBBIKOB W (W/IH) OIIbITA
JesiTeTbHOCTH, XapaKTepu3yIoLUX STanbl (OPMHUPOBAaHUS KOMITeTEHLIMA B TIpollecce OCBOEHUS
oOpa3oBareIbHOM MTPOTpaMMBbI, B C/IEAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CaMONIOATOTOBKY

— Pasgen 4. DOnekrpoxumuueckue mnpoueccel. Koppo3us wera/sioB 1. Urto u3yuaer
nekTpoxumusi? 2. UTO Takoe OKHC/IUTEeTbHO-BOCCTAHOBUTE/bHbIe peakiuu? 3. [laiiTe ompejeneHue
TIOHSITUSIM «CTETeHb OKHC/IEHUSI», «BOCCTAHOBUTEb», «OKHUC/IUTENb». 4. UTO U3 cebsi TpeicTaB/sieT
TIpOLIeCC OKWUCJIEHWsT M MPOLecC BOCCTaHOBAeHUsA? 5. Kakue 371eKTpOZHble TPOLIeCChl MTPOUCXOAAT Ha
TIOBEPXHOCTH MeTaslI-pacTBOpP MOHOB MeTasna? 6. Kak obpa3yeTcst IBOMHON 3/1€KTPUUECKUE CIOH? 7.
UTo Takoe 371eKTPOAHBIN ToTeHIMan? OT yero oH 3aBUCUT? 8. UTO Takoe rajibBaHUUeCKUW 31eMeHT? U3
yero oH coctouT? 9. Kak 3apsbKeHbl KaToz, ¥ aHOJ, B rajibBaHrueckoM syiemenTe? 10. Kakue snekTpoHbie
TIPOL[eCCHI TIPOMCXOJSAT B rajbBaHWMUeCKOM 3yeMeHTe [danuasns-fAkobu? 11. Kak 3amuchbiBaeTcs cxema
rajbBaHUYeCcKoro sjieMeHTta? 12. YTto Takoe 3/IeKTPOABUXKYLLAs CUJ/Ia rajlbBaHUYeCKOro syieMeHTa? Kak
OoHa paccuuThiBaeTcsi? 13. UTo Takoe CTaHAApPTHBIM BOJOPOAHBIN 31eKTpoA? 14. UTo Moka3bIBaeT psifi
/IeKTPOXUMHUYECKUX HarpsbkeHu MeTaioB? Kak pacrnonoxeHbl MeTasuibl B 3ToM psaay? C ueM CBsi3aHa
BOCCTAHOBHTe/bHasA crocobHocTs MetannoB? 15. TlpuBegute ypaBHeHue HepHcta. [lisi uero oHo
vcnoab3yercsa? 16. Uto Takoe syekTponv3? M3 yero coCTOUT cuctema, re MpoTeKaeT 3yeKTposus? 17.
Kak 3apsbkeHbl Karof, W aHOZ Ipu 3ekTponuse? 18. Kakue THIIBI 3/1eKTPOZAOB MCIIO/IBb3YIOTCS IIPU
anektponu3e? 19. KakoBbl 3aKOHOMEpPHOCTH TMpPOTeKaHus 3/eKTposn3a B pacmuiaBax? 20. KakoBbl
3aKOHOMEDHOCTH TpOTeKaHusi 371eKTpoau3a B pactBopax? 21. Chopmynupyiite 1 u 2 3akoHbl Papagest.
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Uro Takoe BbIXO[ MO TOKy? 22. UTo Takoe KOppo3us MeTa/uloB? 23. KakoB MexaHM3M XMMUYECKOW U
3/IeKTPOXUMUUECKOUN KOppo3un? 24. MeTo/ibl 3alUThl OT KOPPO3UH.

— Pazpen 3. XvMuueckass KWHETHKa U XUMHUYeCKoe paBHOBecve 1. UTo m3yuyaeT XumuyecKas
KuHeTuKa? 2. UTO Takoe rOMOreHHble U TeTeporeHHble peakuuu? 3. [laiiTe oripezesieHHe CKOPOCTU
XUMHUUeCKoM peakiyu. 4. OT Kakux (akTOPOB 3aBUCUT CKOPOCTb XMMUUECKOW peakuu? 5. Kak 3aBUCHT
CKOPOCTb XMMHUYECKOM peakluy OT KOHLIeHTpaLuii peareHTOB? 6. CchopMynupyiiTe 3aKoH [|eMCTBYHOLMX
Macc JJisi CKOPOCTM XUMHUUeCKOW peakiuu. [IprBeauTe ero maremMathueckoe BblpakeHHe. 7. UTo Takoe
KOHCTaHTa CKOPOCTH peakuu? OT yero oHa 3aBUCUT? 8. Kak 3aBUCUT CKOPOCTb XUMUYeCKOW peakiuu OT
temriepatyphl? 9. Chopmynupyiite npaBuwio Bant-IT'odda, nprBesrTe ero MmareMarhueckoe BbIpa)keHHe.
10. Yro nokasbiBaeT TeMIiepaTypHbIid K03 duieHT ckopocTu peakuyu? 11. Yo Takoe kaTtanusatop? 12.
[aiiTe onpejesieHre SHEPrUM aKTUBALMK peaklyd. OT uero oHa 3aBucHuT? 13. KakoB MexaHu3M JeiCcTBUs
karanmusaropa? 14. IlpuBesure ypaBHeHue AppeHuyca, IMOSCHUTE KaKue BeJIWYMHbl BXOAAT B 3TO
BbIpakeHue. 15. [laiiTe ompeesieHne XMMUUeCKOro paBHOBecHs. 16. UTo Takoe KOHCTaHTa paBHOBeCHUS?
Hanumrre maremMaTueckoe BbIpakeHHe /11 KOHCTaHTbl paBHOBeCHs], MTOSICHUTe, KaKie BeJMYMHBI Ty[a
BxogaT. 17. Cdopmymupyiite mnipuHiun Jle-Illatense. 18. Kakue ¢akTopbl BAUSIOT Ha CMellleHUe
XUMHYeCKOTO PAaBHOBECHS B CUCTEMe U KaKUM 00pa3om?

— Pazpen 2. Xumuueckas TepMoguHaMuKka 1. UTo M3ydaeT XvMHYecKasi TepMOJWHAMHUKa? 2.
[aiiTe onpezeneHue MOHATUIO «XWMHUUYecKas cucTeMmar». 3. [lepeumcivre TUIBI XMMHUYECKUX CUCTEM,
JlaiiTe WX XapakTepucTuky. 4. Kakue THIbI TepMOJMHAaMHUeCKMX TMPOLIECCOB MOTYT TMpPOTeKaTb B
XUMHUUECKMX cucTeMax? [laWTe uMX XapakTepucTWKy. 5. Kakve TmapameTpel BIWSIOT Ha
TepMoJJMHaMHUueckoe cocTtosiHue cucteMbl? 6. Cdopmynupylite 1 3akoH TepMoAWHaMUKHU. [laliTe
oripeie/ieHHe TIOHSITHSIM «TeTyioTa», «paboTa», «BHYTpeHHsss 3Heprusi». 7. Kakue Buzpl pabot uarie
BCEr0 COBEpIIAIOTCI B XUMHUeCKMX cuctemax? 8. [laliTe ompejesneHve >SHTafbluu. B uem oHa
u3mMepsieTcss? 9. Uto Takoe TeruioBoi 3ddekt peakuyu? [laiite orpejesieHre 3K30- U SH0TePMUUECKOM
peakiud. 10. UTo Takoe TepMOXUMHUUECKOoe ypaBHeHHe? Ilepeunciire 0COOEHHOCTH 3allvCH
TepMOXUMUYeCcKuX ypaBHeHui. 11. Cpopmynupyiite 3akoH ['ecca u cienctBre u3 3akoHa [ecca. 12. Uto
Takoe CTaHJapTHasi JHTa/IbKsA obpa3oBaHus BemjectBa? 13. Urto Takoe »3HTpornusi? B yem oHa
usmepsietcsi? OT Kakux (pakTopoB oHa 3aBUCUT? 14. Chopmynupyiite 2 U 3 3aKOHbI TEPMOAUHAMUKH. 15.
Kak paccuuTbiBaeTcsi U3MeHeHHe SHTPOIUM B TpoLjecce XUMHUYecKor peakiuu? 16. [laiite onpezeneHue
sHeprun ['mb6ca. [l uvero wucrionb3yercs 3ta BennuwHa? 17. Kakumu akropamu ompenesnsieTcs
CaMOIIPOX3BOJILHOCTb MPOTEKaHUs PeakLvin?

— Paszgen 1. OcHOBHbIe TIOHSITHSI W 3aKOHBI XUMUU 1. [laliTe orpefiesieHUs] TIOHATUSIM «aTOM»,
«MOJIEKyJ/Ia», «XMMUYeCKuM 31eMeHT». 2. UTO Takoe MpoOCTble M C/IOKHbIe BemjectBa? 3. UTo Takoe
annorponus? 4. [laiiTe oripefiesieHWe TOHSITHUIO «KOJMYECTBO BeljecTBa». 5. CKO/JBKO CTPYKTYPHBIX
371eMeHTOB cofiepXkuT 1 Mosb BelecTtBa? 6. [laiiTe oripeziesieHHe TIOHSITHUSIM «OTHOCHTE/IbHAsi aTOMHast
Macca» U «OTHOCHTe/IbHasi MOJIeKy/sipHas Macca». B Kakux efvHUL|aX OHU UsMepsroTcd? 7. UTo Takoe
MossipHass Macca? B yem oHa usmepsiercs? 8. Uepe3 Kakue BeJIMUMHBI MOXKHO pacCUMTaTh KOJIMYECTBO
BemjectBa? 9. CdopmynupyliTe 3akoH coxpaHeHusi macchl BeljectBa. 10. CdopmynupyiTe 3akoH
TIOCTOSIHCTBA COCTaBa BelectBa. Yto Takoe Oeprorumuabl? 11. UTo Takoe SKBUBA/IEHT, (aKTOp
3KBUBaJIeHTHOCTH? 12. Kak paccuuThiBaeTCsl 3KBUBaJIeHTHAas Macca BeljecTBa? B yeM oHa u3smepsieTcs?
13. Chopmynupyiite 3akoH 3kBuBaneHTOB. 14. ChopmynupyiiTe 3ak0H ABOTrafipo U CJIe/ICTBUS U3 Hero.
15. Yrto Takoe MosisipHBINM 00bem raza? Uemy oH paBeH? 16. Uto Takoe HopMasbHble ycioBusi? 17. Kakue
Be/IMUMHBbI BK/IIOUaeT B cebOs ypaBHeHWe MeHeneeBa-Knaneiipona? [Iis yero oHO ucronb3yetcs? 18.
CdopmynupyiiTe 3akOH 00BeMHbIX oOTHoileHud. 19. [laiite coBpeMeHHYH (DOPMYJTHUPOBKY
neproanryeckoro 3akoHa. 20. B yem 3ak/rouaeTcst Teopyst XMMUUeCKOro crpoenus bytieposa?

3.2 TecToBble 3aJaHUA

— 1. Xumnueckasi TepMO/iJMHaMUKa OMpeJesisieT: a) TernaoBble 3(h(eKTbl pa3MIUUHbIX XUMUUECKUX
U U3UKO — XUMHUYEeCKHX TIPOLecCOB; 0) BEpOATHOCTb CaMOIPOM3BOIBHOTO MPOTEKAHWST XUMUUECKOTO
rporjecca B TOM WM UHOM HarpaB/ieHUH; B) CKOPOCTb MPOTEeKaHWs XUMUUYECKOTO MPOLiecca; I') yCJI0BUS,
NpY  KOTOPBIX XMMUYeCKas peakius OymeT HaxoguTbCs B COCTOSHUW paBHOBecus. 2. V3yueHwue
MIPOTEeKaHUsI XUMHUECKUX peakivii ¢ MO3ULUU TepMOJAVHAMUKK He TpeOyeT CBeleHWM 0: a) CTPOeHUM
MOJIEKYJT BEI[eCTB, YUACTBYIOIIUX B peakiud; 0) MeXxaHW3Me MpOTeKarollel peakivu; B) HaYaJbHOM U
KOHEYHOM COCTOSIHUM CHUCTEMbI; T) BHEIIHHUX YCJIOBMSIX, B KOTOPbIX HaxoguTcsi cuctema. 3. Ilof
TePMOJJMHAMHUYECKOM CHUCTEMOH TIOfipa3yMeBarOT: a) Habop CBOWCTB wu3yyaeMoro oObekTa; 0)
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OKPY’KaloOIIMii Hac BHEIIHWA MHp; B) M30pPaHHYIO COBOKYIHOCTb Te WM BELeCTB, COCTOSIIYIO W3
OO/BIIIOT0 YKC/Ia CTPYKTYPHBIX eUHML] (MOJIeKY/, aTOMOB, MOHOB) U OT/eJIeHHYIO OT BHeIIHel Cpefbl
onpeJiesieHHOW T'PaHULIEN WM TOBEPXHOCTBIO pasfesia; T') PeakLMOHHbIA COCYZ, B KOTOPOM MpOTEKaeT
XMMHUeCcKasi peakliyisi, BMeCTe C OKpY’Kalollleil ero BHellIHel cpefioil. 4. BHelllHel cpejoii 10 OTHOLLIEHUIO
K TepMOAMHAMUUYECKOW CHUCTeMe SIB/ISIeTCS: a) Ta 4YacTb IPOCTPAHCTBA, B KOTOPOM OCYILeCTB/ISeTCS
M3yuaeMblii rpoliecc; 6) oKpysKarolliasi ee TpaHMLIa pa3zesia, HarlpyuMep, CTeHKH PeaKLIMOHHOTO COCY/a; B)
BCe TO, YTO HaxXOJUTCSl BHe IOBEPXHOCTU pasfiesia CUCTeMbl; I') COBOKYNHOCTb MOJIEKYJ, aTOMOB WU
VIOHOB XMMHUUECKUX BEIleCTB, yUaCTBYIOLIMX B peaklyu. 5. [loBepXHOCTh pa3jena TepMoJyuHaMuueCcKon
CHCTEMBI: a) Bcerjja ObIBaeT peasbHOM; 0) SBISIETCS MeXaHUUECKU >KeCTKOH, T.e. HeCIOCOOHOW M3MEeHSITh
CBOM pa3Mepbl; B) MOXeT ObITb BOOOpa)kaeMOM WM YCJIOBHOM; I') MO)KeT ObIThb TPOHUIIAeMON U
TEeryIonpoBOAHON. 6. VI3o/mMpoBaHHbIE CHCTeMbl OOMEHHBAIOTCS C BHEIIHEW Cpefjoi: a) TOIbKO
BelllecTBOM; 0) TOJIBKO SHepruiel; B) Kak BellleCTBOM, TaK U SHepruei; I') He CriocOOHbI 0OMeHHBaTbCSl HU
TEéM HU APYTUM. 7. 3aKpbIThle CUCTeMbl 0OMEHMBAIOTCS C BHEIIHEW Cpe/loi: a) TOJMBKO BeleCTBOM; 0)
TOJIBKO 9HEeprueif; B) Kak Bell[eCTBOM, TaK U SHepruei; r) He criocoOHbl 0OMEeHHUBATbCsI HU TeM HU JPYTHM.
8. OTKpBITbIE CUCTEMBI 0OMEHHMBAIOTCS C BHEIITHEH CPe/IOi: a) TOJIbKO BeIeCcTBOM; 0) TO/ILKO SHepruek; B)
KakK Bell[eCTBOM, TaK M 3Heprueli; r) He CriocOOHbI 0OMeHUBaTbC HU TeM HU ApyruMm. 9. K OTKpBITBIM
CUCTEMaM OTHOCSITCS: a) ue/ioBeK; 0) pacTuTesnbHble W JKUBOTHBIE KJIeTKH; B) TepMeThdeCKHUd
PeakIMOHHbIN COCY/], B KOTOPOM TPOTeKaeT XUMHUUecKasi peakijys; T') t000e )XKMBOTHOe, HaCeKOMOe WU
pactenue. 10. B 3aBUCHMOCTH OT CBOEro COCTaBa TePMOJMHAMHUeCKHe CUCTeMbl ObIBAIOT: a) 3aKPBITHIE;
6) u3oMMpoBaHHbIE; B) OJHOKOMITIOHEHTHbIe W/IM TPOCThIe; T) MHOTOKOMITOHEHTHbIe WX C/IoXKHbIe. 11.
[TprMepoM MPOCTO# CUCTEMBI SIBISIETCS: @) COCYZ, C BOZIOM, B KOTOPOM TI/IaBalOT KYCOYKHM Jib/1a; 0) 3eMHast
atMocdepa; B) COCY/, IMOJHOCTBIO 3allo/THEHHBIN OIpe/ie/IeHHOM OpraHW4ecKol >KUAKOCTBIO; T) 060kt
BOJHBIM pacTBOp BemlecTBa. 12. IlpriMepoM CIOXHOM TepMOJVUHAMHYECKOM CHUCTEMBI SIBISETCS: a)
TpexdasHasi CUCTeMa «JjieJ, — Bojila — rmap»; 6) 3emHasi atmocdepa; B) /ir000M BOAHBIN pacTBOP TOTO WM
VIHOTO Bell|eCTBa; ') PeakL[MOHHBIN COCYZ, B KOTOPOM OJHOBPEMEHHO MPUCYTCTBYIOT KaK UCXOZHbIE, TaK U
KOHeuHbIe BellecTBa. 13. [oMoreHHO# TepMOIUHAMUYECKOM CUCTEMOM sIB/isieTCs: a) 3eMHast aTMocdepa; 6
) /mobol BOAHBINA pacTBOP TOTO WM WHOTO BEIEeCTBA; B) UEJIOBEUECKHM OpraHW3M; I') COBOKYITHOCTh
BOJbl, /JbJa W BOASHBIX MNapoB. 14. I'eTeporeHHON TEepMOJMHAMMUECKON CHUCTEMOU SIB/SeTCS: a)
COBOKYTTHOCTb JIByX HEOTPaHMUEHHO CMELIMBAIOIINXCS JKUAKOCTeH; 6) mobble MeTaniMueckrie CTiylaBbl; B
) yesloBeYeCKU OpraHu3M; I') COBOKYITHOCTb AIBYX HeCMeIIMBAIOLIUXCS MeXAy OO0 >KuAkKocTeid. 15.
da30ii Ha3BIBAETCS: a) OMpe/le/IeHHOe arperaTHoe COCTOsIHUE BelecTBa; 0) m0b0e B) COBOKYITHOCTh BCEX
OZIHOPO/JHBIX TIO COCTaBy W CBOWCTBAM uacTell reTepPOTeHHOW CHCTeMbl; T) /r0basi 4acTb CHUCTEMBI,
OTZleJIeHHasl OT [IPYTUX ee 4yacTed OIpe/ie/IeHHOM IOBEPXHOCTBIO pa3fena. 16. [oMoreHHble cuCTeMsbl: a)
MOTYT OBbITb TOMBKO OJHOKOMIIOHEHTHbIMH; 0) MOTyT OBITb KaK OJHOKOMIIOHEHTHBIMH, TaK U
MHOTOKOMITOHEHTHBIMH; B) BCETZia COCTOST U3 OJHOU (ha3bl; T) MOTYT COCTOSATh M3 HeCKOIbKUX ¢a3. 17.
[eTeporeHHbIe CUCTEMBI: @) HE MOTYT OBbITh OZJHOKOMIIOHEHTHBIMU; 0) He MOTYT COCTOSITb U3 OJHOM (a3bl;
B) BCerJa SIBASIOTCS MHOTOKOMIIOHEHTHBIMM; T) MOTYT OBbITb KaK OJHOKOMIIOHEHTHBIMH, TaK W
MHOTOKOMITOHEHTHBIMH. 18. MakKpoCKonuyeckMM napaMeTpoM TepMOJUHAMHUUECKOW CHCTeMBI SIBJISIeTCS:
a) ee Temrieparypa; 0) ee mMacca; B) COBOKYITHOCTh 3HAU€HHI pa3MepOB U TIOTIO)KEHHH B TIPOCTPAHCTBE
BCEX COCTaB/SIOIMIMX CUCTEMY UacCTHL]; ) COBOKYITHOCTb 3HaueHUM CKOpOCTEeH [BWKEHMUS BCEX
KWHeTUYeCKY aKTUBHBIX 4acThL] cucTeMsl. 19. K MMKpOCKOMueCKUM IapameTpaM CUCTeMbl OTHOCSITCS: a
) ee reoMeTpuhyeckue pa3Mepbl, HaripuMmep, o0wveM; 0) BenMuUMHA ee BHYTDPeHHEH JHepPruu; B)
COBOKYIHOCTb 3HaU€HUM MacC BCeX COCTAaB/AIOIIMX ee YaCTHL]; I') COBOKYIHOCTb 3HaueHUN CKOpOCTeMn
JBIDKEHUSI BCeX KWHETMUeCKM aKTHUBHbIX 4actul, cucTtembl. 20. IIpuMepoM 35KCTEHCUBHOIO
TEepPMOIMHAMUYECKOTO TIapaMeTpa SIB/ISeTCS: a) Macca TepPMOAMHAMUYeCKOW cucTeMbl; 0) o0bem
TepMOJIMHaMHUYeCKOM CHUCTeMbl; B) TemrepaTypa TepMOAWHAMHUYECKOW CHUCTeMbl; TI) BeJWYMHA
BHYTpeHHel »5Heprud cucTteMmbl. 21. IlprMepoM HWHTEHCHMBHOIO TepMOAMHAMUUYECKOIO IlapaMmeTpa
SIBJISIETCS: @) Macca TepMOAWHAMHUeCKoW cuctembl; 0) 00beM TepMOAMHAMUUECKOW CHUCTEMbI; B)
JlaBjieHe B TOMOT€HHOM TepMOAWHAMUYEeCKOM CUCTeMe; T) IUIOTHOCTb B  TOMOTE€HHOU
TepMOJMHaMHyeckor cucteme. 22. CraluyMoHapHOe COCTOSIHME XapakKTepHO: a) TONbKO /ISt
W30/TMPOBAHHBIX CUCTeM; 0) Aas /r000H  TepMOJWHAMHUYECKOM CHUCTEMbI; B) /I  OTKPBITHIX
TePMOIMHAMHUYEeCKHUX CUCTeM; T) [J/s 3aKpbIThIX TepMoJuUHamMHueckux cucrteM. 23. PaBHOBecHoe
COCTOSIHME CHUCTEMbI XapaKTePHO: a) TONMbKO [jiA W30/IMPOBAaHHBIX CcucTeM; 0) 1 moboi
TePMO/IMHAMHUYEeCKOM CHUCTEeMbI; B) [/l OTKPBITBIX TePMOJAWMHAMUUECKUX CHUCTEeM; T) ISl 3aKPbIThIX
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TePMOJMHaMHUYeCKUX CUCTeM. 24. PaBHOBECHBIM SIBJIIETCSI TAKOe COCTOSIHME CUCTeMBbl, [IpY KOTOPOM: a)
BCe ee TepMOAMHaMHUeCKUe TapaMeTpbl OCTAlTCS HEM3MeHHbIMA W OTCYTCTBYeT OOMeH 3Hepruei u
BEIIeCTBOM C BHeIIHel cpezoi; 0) HabsomaeTcsi paBHOIEHHBIM B 00e CTOPOHBI 0OMeH 3Heprue umm
BeIlleCTBOM C BHEIIIHUM MHPOM; B) TOJIbKO C BHeIIHel cpe/joil OTCYyTCTByeT 0OMeH 3Heprueil B TOM WU
WHOM HarpaBjieHWW; T) ee KaueCTBEHHbIM COCTaB oOcCTaeTcs HeusMeHHbIM. 25. JlioGoe
TePMOJMHaMHUYeCKOoe COCTOSIHUEe CHUCTeMbl MOXKeT ObITh BBIP@XKEHO: a) TOJLKO HabopoM 3HaueHHi ee
MAaKpOCKOITMYeCKHX TMapameTpoB; 0) TOMbKO HAaOOPOM 3HaYeHWM ee MUKPOCKOITMUECKUX TTapaMeTpOB; B)
Kak HabopoM 3HaueHW MaKpOCKOTTMUeCKUX MapaMeTpOB, TaK U HaOopoM 3HaueHH MUKDOCKOTIMUeCKUX
rapaMeTpoB; T) B 3aBUCHUMOCTA OT BUJA CHUCTeMbI MO0 TOMBKO HAabOOpPOM MHKDPOCKOIIMYECKUX
rapamMeTpoB, /MO0 TOMBKO HAOOPOM MaKpOCKONWYecKuX TMapaMeTpoB 26. TepMmoguHaMuyecKUM
IIPOL[eCCOM  HasblBaeTCs: a) W3MeHeHWe BO BpeMeHM 3HayeHUWM OJHOr0 WM  HEeCKOJbKHX
MHKDOCKOIIMYeCKUX TlapaMeTpPOB CHUCTeMbI; 0) repexo/; CUCTeMbI U3 OJHOTO PaBHOBECHOTO COCTOSIHUS B
Jpyroe; B) U3MeHeHHe BO BPeMeHU 3HaueHWM OJHOIO WM/IM HeCKOJIbKMX MaKpOCKOIIMYeCKUX MapameTpoB
CUCTEMbI; T) COXpaHeHHe BO BpeMEHU HeU3MeHHbIMU UHWC/IEeHHble 3HAuyeHWs] MaKpOCKOMAYEeCKHUX
rapamMeTpoB cuctembl. 27. TIporieccel, A1 TpOTeKaHHsl KOTOPBIX He TpeOyeTcsl OKa3aHHe Ha CHUCTEMY
BHEIIIHETO  BO3/JIeMCTBUSI,  Ha3bIBAIOTCA: a)  KPYyroBbiMu; 06)  HecamomnpOW3BOILHBIMM;  B)
CaMOIIPOU3BOJIbHBIMY; I') CTalMOHAapHbIMU. 28. PeasbHble MpoLlecchl, MPOTeKawllde B INPUPOJE U B
OpraHu3sMe ueyioBeKa, C TOUKU 3peHUst TePMOJUHAMUKH MOT'YT ObITh: a) TepMOIMHAMUUECKH 00paTUMbIMU
Y PaBHOBECHBIMH; 0) CaMOTIPOU3BO/ILHBIMU; B) CTAl[MIOHAPHBIMU; ') TEPMOAMHAMUYECKH He0OpaTUMBbIMU
Y HepaBHOBeCHbIMM. 29. BHyTpeHHsIS 3Heprusi CUCTeMbl: a) SB/SETCS CyYMMOM IOTEeHLMaJbHOM |
KUHETHUECKOW SHepPruii BCeX COCTABJISIONIMX ee 4YacTuIl; 0) Mo)keT OBbIThb JIeTKO OXapaKTepH30BaHa
abCo/MOTHBIM ~ YMC/IeHHBIM ~ 3HaueHWeM; B) OCTaeTCsi HeW3MeHHOW B  XOfie  COBepLIeHUs
TEePMOJJMTHAMHUYECKOTO TPOLeCCa; T) SIBJIIeTCS COCTaBHOW UaCThIO TIOTHOW WJTH O0ITel SHEePTUU CUCTEMBI.
30. [lpu mnpoTekaHMM TepMOAWHAMUYECKHX IIPOL[eCCOB BHYTDEHHsSI SHEpPrusi CHUCTeMbl: a) BCerga
OCTaeTcsl HeM3MeHHOH; 0) Bcera yMeHbIIIaeTCs; B) BCer[ja yBeIMUMBAETCS; T) MOXKET KaK YMeHBIIAThCs,
TaK U YBeJINYMBaTbCSl.

3.3 Tembl MHAUBUya/TbHBIX 3a/JAHUA
— Xwumuyeckasi TepMOJUHAMHUKA. DHEPreTukKa XMMHUYe CKUX peakLui
— XuMHYecKasi KHHeTHKa.
— XuMHUUYeCKOe paBHOBeCHe.
— Karanmurrueckue peakym

3.4 TemMbI ONIPOCOB HA 3aHATHUAX

— Ilpegver xumuu. ATOMHO-MOJeKy/sipHass Teopus. OCHOBHbBlE TIOHATHS: aroOM, MOJIEKYJIa,
XUMHUUECKHI 37eMeHT. [IpocThle U coXHbIe BelllecTBa. fBieHue annoTponyy. MonekysnsipHas macca.
Monb. MonsipHas Macca. CTexuoMeTpuUecKre 3aKOHbI: 3aKOH 5KBUBAJIEHTOB (TIOHSITME SKBHBA/eHTa U
5KBHMBAJIEHTHOM MacChl), 3aKOH MOCTOSTHCTBA COCTaBa XUMHUUECKUX COeUHEHUM. ['a30Bble 3aKOHBI: 3aKOH
00BeMHBIX OTHOILIEHWH, 3aKOH ABorazpo. IleproguuecKuil 3aKOH W TeOpHsl CTPOEHHsS] XUMHUYeCKHX
coeIMHeHU.

— Crpoenue aroma U Ilepyuojguyeckas cucrema 3ssieMeHTOB. Iloctynarel bopa. KsaHTOBO-
MexaHUuecKasi Mofieslb atoma. P@opma aToMHbIX opbutaneii (s, p). KeantoBbie umcia. [Tpunuun Iaymu.
IIpaBuno TI'yupa. IIpaBuno KieukoBckoro. Ilepuoauueckass cucteMa U IOPAJOK — 3allOIHEHUS
SHepreTUYeCKUX ypOBHEM B CTPYKType aTtoMa. PaJuycbl aTOMOB U HOHOB. JJ€KTPOOTPULIATENbHOCTb.
OHeprusi MOHW3AaLMH, CPOLCTBO K 3JIEKTPOHY. V3MeHeHue CBOWCTB 3/1eMEHTOB U UX COEJUHEHUM I10
1epuojaM U rpymnram.

— XuMmuryeckasi TepMoiMHaMUKa. [IoHsiTe XMMHUUeckol cucTteMbl. Turbl cuctem. PaBHOBecHoe
COCTOSIHME  CHCTeMbl. THWIbI  TepMOAMHAMUYECKMX TIpOLIeCcCOB:  oOpaTvMele, HeoOpaTHMBIe,
CaMOTPOU3BO/IbHbIE, paBHOBeCHbIe. OCHOBHbIE TIOHATHSI TEPMOJUHAMUKU: BHYTPEHHSIsl SHeprus, paboTa,
Teriota. IlepBelli 3akoH TepMoAvHaMHUKHU. [loHaTHWe sSHranbnuu. TensoBoit 3¢¢dekT peakuuy,
9K30TepMHUYecKre W 3HJ0TepMUYeckKre peakluud. TepMOXUMUUYecKHe ypaBHEeHUs] U HUX O0COOEHHOCTH.
CraHapTHBIE TeryIoThl 00pa3oBaHus BeleCTB. 3aKoH ['ecca, ciiecTBHe U3 3akoHa ['ecca. TernioeMKoCTb.
[TonsTve »sHTponuu. BTopol ¥ TpeTuid 3akOH TepMoAMHAMUKK. (CaMONpPOU30BO/bHbIE TMPOLIECCHI.
OHTaBITUIAHBIA ¥ SHTPOMTUIHBINA (AaKTOPBI XUMUYEeCKUX peakuuil. JHeprus ['nb0ca.

— XuMurueckasi KMHeTHKa. [OMOreHHble W reTeporeHHble peaklh. CKOPOCTb XUMMUeCKOU
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peakiuy. 3aKOH JiecTByIomyX Macc. KoHcranra ckopoctu peakuun. [TpaBuio Baut-I'odda. Obpatrmbie
U HeoOpaTuMmble XUMHUecKue peakluM. KoHCTaHTa paBHOBecHsl. 3aKOH [eMCTBYIOIIMX MaccC Jjisi
paBHOBecus. [Ipunuun Jle-Illartenbe. ODHeprus akTUBAalLlMM U ypaBHeHUWe AppeHUyca. 3aBUCUMOCTb
CKOPOCTH peakljuu OT Karanusaropa. Karamus.

— ®a30Bble paBHOBecusi. Pa3a, reTeporeHHass M TOMOreHHasi cucreMa. IIpaBwio ¢da3 ['mb6ca.
CrerieHb cB0O0OOABI, KOMIOHeHT. OJHOKOMIIOHEHTHbIe CHCTeMbl. [luarpaMmMa COCTOSTHUSI BOZBI
Juarpammbl 1/1aBKOCTH [IByXKOMITOHEHTHBIX CUCTeM. JBTeKTHKa. [IpaBuio peruara. TBepzble pacTBOpHI.
Tunbl TBepABIX paCTBOPOB: 3aMellleHts], BHeJ|PeHMS1, BbIUUTaHUS.

— DJIeKTPOXUMUYeCKHe IPOLIeCChl. fIBeHue 3/eKTponusa. I'anbBaHnueckue sneMeHTsl. CTereHb
OKUCJ/IeHUs], OKMCJIeHUe U BOCCTaHOBJIeHHe. DJIeKTPOHbIe TIPOLIeCChl. DIeKTPOBUKYILAs CUJla 3/IeMeHTa.
CraHJapTHBIM BOJOPOJHBINA 37€KTPOA. ONeKTPOAU3 B pacljlaBe. OJIeKTPOJIW3 B pacTBOpe. 3aKOHbI
1ekTponusa. Beixon 1o TokKy. Kopposuss MeTa/yioB: XuUMHUecCKas, 3/1eKTpOXuUMUYecKas. 3aliura
MeTaJl/IOB OT KOPPO3Uu

3.5 TeMbI KOHTPO/IBHBIX PadoOT

— Xwumudeckasl CBSI3b

— OcCHOBHBIE K/TaCChl HEOPTaHUUECKUX COeJUHeHNH. PeakilMoHHasi ClToCOOHOCTD BeIeCTB

— Crtpoenue aroma. [leproanueckuii 3aKOH U TlepuoJuyeckasl CUCTeMa XUMUUeCKUX 3/1eMeHTOB
O.1. Menpeneesa

— OcHoOBHBI€ TIOHATHS U 3aKOHBI XUMHU

— OHepreTyvka XMMHUYeCKHX TPOLeCCOB. XUMHUeCKasi TepMOAUHaMUKa

— XuMHUYecKasi KHHeTHKa. XUMHUUeCKOe paBHOBECHUe

— OJIeKTPOXUMHUeCKHe MpoLecchl. Kopposus meTasiios

3.6 TembI 1a0opaTopHBIX padoT
— Onpepienenye TenaoBoro s@exra peakliiy HeUTpaau3aLiy.
— CKopoCTb XMMHYECKHX peakLuil. XMMUUeCKoe paBHOBeCHe.
— Jluarpamma Ij1aBKOCTHU JBYXKOMITOHEHTHOM CUCTEMBI.
— Onekrponus. Kopposusi.

3.7 3auér

— IlpumepHbIi TlepeyeHb BOMPOCOB K 3aueTy: 1. [laiiTe ompejeneHUs] TMOHSTUSIM «aTOM»,
«MOJIEKyJIa», «XMMUYeCKUM s71eMeHT». 2. UTO Takoe IpOCTble M C/IOKHbIe BemjectBa? 3. UTo Takoe
annorponus? 4. [laiiTe orpefiesieHWe TMOHSITUIO «KOJMYECTBO BeljecTBa». 5. CKO/MBKO CTPYKTYPHBIX
3/IeMeHTOB cofiepkuT 1 Mosb BewlecTtBa? 6. [laiiTe orpeziesieHHe TIOHSTHUSIM «OTHOCHTE/bHAs aTOMHast
Macca» U «OTHOCUTe/IbHAas MOJIeKy/sipHasi Macca». B Kakvx efuHuUIaX OHU u3MepsitoTcsi? 7. UTo Takoe
MosisipHass Macca? B yem oHa usmepsiercsa? 8. Uepe3 Kakue BeJIMUMHBI MOXKHO pacCuMTaTh KOJIMYECTBO
BelljectBa? 9. CdopmynupyiiTe 3akoH coxpaHeHUss Macchl BeljectBa. 10. CdopMynupyliTe 3aKOH
TIOCTOSTHCTBA COCTaBa BemjecTBa. YTto Takoe Oeproummabi? 11. Uro Takoe 3KBHUBAjeHT, (akKTop
9KBUBa/eHTHOCTU? 12. Kak paccuuThiBaeTCsl SKBHUBa/IeHTHas mMacca Beljectsa? B uem oHa u3MepsieTcs?
13. CdopmynupyiitTe 3akoH 3kBuBaseHTOB. 14. ChopmynupyiiTe 3ak0H ABOTraZipo U CJIe/ICTBUS U3 Hero.
15. Uto Takoe Mo/sIpHBIM 00beM ra3za? Uemy oH paBeH? 16. UTo Takoe HOpMasbHbBIe ycioBus? 17. Kakue
Be/IMUMHBI BK/IIOUaeT B ceOs ypaBHeHWe MeH/eneeBa-Kanelipona? [ns yero oHO ucmonb3yetcs? 18.
CdhopmynupyiiTe 3akoH 00beMHBIX OTHomleHuid. 19. [aliTe coBpeMeHHYIO (OPMYIMPOBKY
nepuoguueckoro 3akoHa. 20. UTo wu3yuaeT XuMHuecKasi TepMmoAuHamuka? 21. [laWte ompeneneHue
MOHATUI0 «XUMHYecKass cucreMa». 22. [lepeuncinte TUMBI XUMUYECKUX CUCTeEM, JaiTe UX
XapakTepUCTUKy. 23. Kakve TWIbI TepMOJWHaMUYeCKUX IIPOLeCCOB MOIYT IPOTeKaTb B XMMWUeCKHUX
cuctemax? [laliTe X XapakTepyucTUKy. 24. Kakue mapaMmeTpsl BJAUSIIOT HAa TEPMOAWMHAMHAYECKOe COCTOSTHUE
cucrembl? 25. Chopmynupyiite 1 3aKOH TepMOJMHAMUKU. [laliTe ompeziesieHHe MOHATUSIM «TeryioTa»,
«paboTta», «BHyTpeHHsisi SHeprusi». 26. Kakue BuAbl paboOT uallle BCET0 COBEPIIAIOTCS B XUMHUeCKUX
cucremax? 27. [laliTe onpefiesieHre SHTaAbINUK. B uem oHa usmepsiercsa? 28. Uto Takoe TerioBou 3¢ ekt
peakuuu? [laliTe orpejeneHde 5K30- U SHAOTEPMUYECKOM peakiuu. 29. UTO Takoe TepMOXHMMHYECKOe
ypaBHeHue? Ilepeurciiute 0COOEHHOCTH 3amvcy TepMoxumMuueckux ypaBHeHuil. 30. Cdopmynupyiite
3akoH [ecca u cnenctBue u3 3akoHa lecca. 31. Uro Takoe cTaHjapTHasi 3HTabIMs 00Opa30BaHUs
BerjectBa? 32. Uto Takoe sHTporusA? B ueM oHa usmepsiercs? OT Kakux ¢akTOpoB OHa 3aBUCUT? 33.
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Cdopmynupyiite 2 u 3 3akoHbl TepMoguHamMuKu. 34. Kak paccuMTbhiBaeTCsi U3MeHeHWe SHTPOIUU B
nipoliecce XuMHuueckoi peakiuu? 35. [lalite oripegesnenue sHepruu ['m66ca. st yero ucrosnb3yeTcs 3Ta
BemmurHa? 36. Kakumu akTopamu oripe/iesisieTcsi CaMOTNPOU3BO/ILHOCTh MpoTeKaHusl peakiuu? 37. Uto
v3yyaeT XUMHUuecKasi KMHeTWKa? 38. UTo Takoe romMoreHHble U reTeporeHHble peakiuu? 39. [laiite
oripefie/ieHNe CKOPOCTH XuMuueckoi peakiu. 40. OT kKakvx (PaKTOpOB 3aBUCUT CKOPOCTb XMMHUeCKOH
peakiuu? 41. Kak 3aBUCUT CKOPOCTb XMMHUECKOM peaklMM OT KOHLIeHTpaluil peareHTOB? 42.
CcdopmynupyiiTe 3akOH [eHCTBYIOIIMX MacC [ CKOPOCTHM XUMWUYecKod peakuuu. IlpuBesute ero
MaTeMaTUuecKoe BblpaxkeHHe. 43. UTo Takoe KOHCTaHTa CKOPOCTU peakiuu? OT yero oHa 3aBUCUT? 44.
Kak 3aBUCHT CKOpOCTb XMMMUECKON peakLyu OT TemriepaTypbl? 45. ChopmynupyiiTe npaBuio BaHTt-
lodda, npuBeguTe ero maremathueckoe BbipakeHue. 46. UTo TmoKasbiBaeT TeMIepaTypHbIN
Ko3(puiiieHT ckopoctyd peakimu? 47. Uto Takoe Karanuszatop? 48. [laiiTe ompepeseHue 3SHEPruu
aKThBaluM peakiuu. OT dyero oHa 3aBUCUT? 49. KakoB MexaHU3M JeMcTBUs Karaiausaropa? 50.
[TpuBesuTe ypaBHeHMe AppeHMycCa, MOSICHUTE KaKue BeJMYMHBI BXOZAT B 3TO BblpakeHue. 51. [lanTte
orpejie/ieHMe XUMHUYECKOro paBHoBecusl. 52. UYTo Takoe KOHCTaHTa paBHOBecus? Hanmmmre
MaTeMaTH4eCKoe BbIpaKeHre /11 KOHCTaHTbl paBHOBeCHS], MIOSICHUTe, KaK1e BeJIMUMHBI Ty/a BXOZAAT. 53.
Cdopmynupyiite npuniun Jle-Illatenbe. 54. Kakue ¢akTopbl BAUSIOT Ha CMellleHWe XUMHUYeCKOro
paBHOBeCHsi B CUCTeMe M KakuM oOpa3om? 55. Urto wu3yuaer 3nmektpoxumusi? 56. Urto Takoe
OKMCJIMTEIbHO-BOCCTAHOBUTE/bHBIE peakluu? 57. [laiiTe onpefiesieHUe MOHSATHSIM «CTeleHb OKUC/IEHUS»,
«BOCCTAHOBUTE/b», «OKUC/IUTENb». 58. UTo M3 cebs mpeAcTaBiseT MpPOIECC OKUCIEHHS W TIPOIiecc
BoccTaHoB/eHUsA? 59. Kakuve 3/1eKTpozHble TpoLiecChl NMPOUCXOJAT Ha IOBEPXHOCTH MeTasll-pacTBOP
noHOB MeTaia? 60. Kak obpa3syeTrcsi [BOMHOUM 3nekTpuueckuii cioi? 61. UTo Takoe 37eKTpPOZHBIN
rioteHMan? OT dero oH 3aBUcUT? 62. UTO Takoe rajsbBaHHUYeCKuil 3/eMeHT? M3 yero oH coctout? 63.
Kak 3apsbkeHbl Karof M aHOJ B rajbBaHUYeCKOM 3yieMeHTe? 64. Kakue 3/1eKTpOJHbIe IPOLIeCChbl
MIPOMCXOJAT B rajbBaHUUecKoM 3yiemMeHTe [anuwans-fkobu? 65. Kak 3amucbiBaeTcs cxema
rajbBaHUYeCKOro sjieMeHTa? 66. UTo Takoe 3/IeKTPOABUXKYLLAs CU/Ia rajlbBaHUYeCKOro sjieMeHTa? Kak
OHa paccumuTbiBaeTcsi? 67. UTo Takoe CTaHJAPTHBIM BOAOPOJHBIN 37eKTpoA? 68. UTo nokasbiBaeT psif,
3/IeKTPOXMMMUECKUX HalpsbKeHWH MeTa/lioB? Kak pacrnosiokeHbl MeTasulbl B 3TOM psAfy? C ueM cBs3aHa
BOCCTAHOBUTe/bHasi crocobHocTh MeTannoB? 69. [lpuBegute ypaBHeHue HepHcta. [Iisi uero oHo
ucrnionb3yercq? 70. Uto Takoe 3seKTposnus? M3 yero coCToUT cUCTeMa, e MpoTeKaeT 3y1eKTpous? 71.
Kak 3apspKeHbI KaToz, ¥ aHOZ, py 71eKTponu3se? 72. KakoBbl 3aKOHOMEPHOCTU MPOTEKaHKsl 3/1eKTPO/In3a B
pacrinaBax? 73. KakoBbl 3aKOHOMEPHOCTH MPOTeKaHUs 371eKTpon3a B pactBopax? 74. Chopmynupyiite 1
1 2 3akoHbl Papaged. Uto Takoe BbIxoA Mo TOKYy? 75. UTo Takoe koppo3usi Meta/uioB? 76. KakoB
MeXaHW3M XMMHYeCKOH U 3JIeKTPOXUMHUUeCKOU Koppo3un? 77. MeTtopl 3alUThl OT KOppo3uu. 78. [lanTte
orpeziesieHUe MOHATHIO «(da3za». 79. UTo Takoe rereporeHHble U roMoreHHble cucteMmbl? 80. Uto Takoe
(azoBoe paBHOBecue? Uem oHO xapakTepusyetcsi? 81. Chopmynupyiite npaBusio ¢a3 ['mb6ca, mosicHuTe,
Kakue BeJWUMHbl Tyfa BXogAaT. 82. Urto Takoe guarpamma cocrosHus? 83. [lpuBegurte nuarpammy
T/JIaBKOCTH IBYXKOMITOHEHTHOM CHCTEMbI C TIPOCTOM 3BTEKTUKOM (SBTEKTMUECKYI [JuarpaMmmy).
Oxapakrepu3yiTe JIMHWM, TOUKM U 007acTé 3ToMl Auarpammbl. 84. Urto Takoe 3BTeKTHKa? 85.
CdopmynupyiiTe ripaBuio pbiuara. [jst yero oHo ucrionb3yetcs? 86. [IpuBeauTe AuarpaMMy T1aBKOCTU
JIBYXKOMITOHEHTHOW CHCTeMbl, 00pa3symolljell yCTOHUMBOe XUMHUUYEeCKoe coefuHeHHe (AUCTeKTUUeCKYHO
quarpamMmy). OxapakTepusyiTe JIUHWM, TOYKH W 00acTh 3ToW guarpaMmel. 87. UTo Takoe TBep/blid
pactBop? 88. [laliTe XapaKTepUCTUKY TBEP/bIX PaCTBOPOB BHEJpEHHsl, 3aMellleHHs U BbluUTaHus. [lpu
KaKuX YCIOBHAX 00pasyrorcs 3T Tumbl  pactBopoB? 89. IlpuBegure pAuarpaMmy TUIaBKOCTU
JBYXKOMITOHEHTHOM CHUCTeMbl, oOpa3yrolleli TBepAblii pacTBOpP 3aMellleHWss C HeorpaHUUeHHOMN
PacTBOPUMOCTBIO. OXapakTepusyiTe JIUHUM, TOUKHM W obsactu 3todi guarpammel. 90. IIpuBenure
JvarpaMMy TIJIaBKOCTH [IByXKOMIIOHEHTHOW CHCTeMbl, 0Opa3yrollleil TBepJblid pPAacTBOpP 3aMelleHUusi C
OrpaHWYeHHOM pacTBOPUMOCTBIO. OXapaKTepu3ynTe TMHUW, TOUKH U 00/1aCTH STOM AMarpaMMBl.

4 MeToauyeckHe MaTepHasibl
st obecrieueHus rpoiiecca oOyueHHUs] W pellleHus 3afad 00yueHUs] UCTIONb3YIOTCS CeqyoIye
MarepHua’Ibl:
— MeToJuuecKWe Marepuasbl, OTpe/ie/isiollyde TpoLeAypbl OLleHWBaHUS 3HAHWMN, YMeHHH,
HAaBBIKOB U (W/M) OMbITa JeATeJbHOCTH, XapaKTepU3yHOIUX 3Tarnbl (Op-MUPOBaHUS KOMITETEHLHH,
cornacHo 1. 12 paboyeii MporpaMMel.
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4.1. OcHoBHas UTeparypa

1. Kopoeun H.B. O6mas xumus [Tekcr] : yuebnuk gns By3oB / H. B. KopoeuH. - 8-e u3n.,
crepeotvit. - M. : Beicmias mkosa, 2007. - 559 c. : un. - (ITobeguTtesns KOHKypca Y4ueOHHKOB). -
bubmuorp.: c. 546. - IIpeam. ykas.: c. 547-557. (Hanmuuue B 6ubmoreke TYCYP - 59 3k3.)

2. OcHoBBI 00111el ¥ (GU3NUeCKol XUMUM [DNMeKTpoHHBINA pecypc]: YuebHoe mocobue / M.B.
TuxonoBa, W.A. EkumoBa; ToMCKMII TOCyZapCTBEeHHbIM YHUBEPCUTET CHUCTEM YIIpaB/Ie€HUS U
pazarosniekTpoHuKu (Tomck), Kadenpa 371eKTpOHHBIX TEXHOJOTHM W SKOJOTMUYEeCKOr0 MOHUTOpPWHIA. —
OneKTpOH. TeKCTOBble nAaH. — Tomck: 2015, 200 c. [DnekTpoHHBIM pecypc] - Pexxum gocrymna:
http://edu.tusur.ru/publications/5136, cBOOGOHBIH.

4.2. lonosHMTe/IbHAA IMTeparypa

1. Tnuuka H.JI. O6mjas xumust: Yue6Hoe rocobue ass By3oB / H.JI. I'ubka. — 11-e uzg.—M-J1.:
Xumusi, 1964. — 688c.: nmn.; Tabn. — MimeH. ykas.: c. 669-670. — IIpeam. ykas.: c. 671- 688. (Hamune B
oubmmoreke TYCYP - 37 3k3.)

2. AxwmetoB H.C. Heoprannueckass xumusi : YueObHoe nocobue ans By3oB / H. C. AxmeToB. -
M. : Beicmias mikosa, 1969. - 638[2] c.: un. — Ipeam. ykas.: c. 629-639. (Hamuuve B 6ubuoreke TYCYP
- 159K3.)

3. Xumwus: Yue6Hoe nocobue / I. B. CmupHoB, I. M. fIkyHuHa; MUHHCTEPCTBO 0Opa3oBaHUs
Poccurickonn  ®epepauyy, TOMCKHMM TOCYJapCTBEHHBIM YHUBEPCUTET CHUCTEM YIIpaBlIeHUS U
pazsnosneKTpoHukH, Kadeapa TexHomorum pasriosnneKTpoHHOM amnmnaparypel. - Tomck : TMIIZIO, 2000. -
157 c.: . (Hanuuue B 6ubmoreke TYCYP - 31 3k3.)

4. Tnuaka H.JI. 3apaun v ynpaykHeHus 110 o01el xuMuu : YueOHoe mocobue fist By3oB / H.JL.
['muHKa. - 20-e wu3g., crepeoturt. — M.: Xumus, 1973. — 263[1] c.: un. — B. 1. (Hanmuure B 6uGIMOTEKE
TYCYP - 38 3k3.)

5. Xumus [OnekTpoHHBI pecypc]: yuebHoe mocobme / E. B. Uwukun; Tomckwuii
rOCy/lapCTBEHHbIM YHUBEDCUTET CHUCTeM yIpaB/ieHusi U paguosnekTpoHuky (Tomck), Kadezapa
PaJii03/IeKTPOHHBIX TEXHOJIOTUM U SKOJIOTMYeCKOr0 MOHUTOPUHTA. — DJIEKTPOH. TEKCTOBbIE jaH. — TOMCK:
[6.n.], 2012. - on-line, 170 c. — B.u. (https://edu.tusur.ru/training/hublications/1138) [DneKTpoHHBI
pecypc] - Pexxum gocrymna: http://edu.tusur.ru/publications/1138, cBo6ogHBbII.

6. Yukun E.B. Xumus [TekcT]: yue6Hoe nmocobue / E. B. UukuH; MuHHCTEpCTBO 00pa3oBaHUs U
Hayku Poccuiickor ®Pepepaumy, TOMCKWM TOCYyapCTBEHHBbIM YHUBEPCUTET CHUCTEM YIIPABIeHUS U
paano3ieKTpoHukH (Tomck), PakynbTeT JUCTaHIIMOHHOTO 00yueHus. - Tomck: b Kontent, 2012. - 170
c.: un. — bubmorp.: c. 157. (Hamuune B 6ubmoreke TYCYP - 62 3k3.)

4.3. Obsa3aTebHBIE YUe0OHO-MeTOHYeCKHe Moco0ust

1. Xwumus [OnekTpoHHbIN pecypc]: MeToauueckue yka3aHUs [/is1 TIPOBeEeHUsI MpaKTHUUeCKUX
3aHSITUM M OpraHU3al[ii CaMOCTOSITe/TbHOM pabOThI CTYIEHTOB 10 AMCLUIUIMHE «XuMHs» / THXOHOBa
M.B., 2015. — 21 c. [OnekTpoHHbIli pecypc] - Pexxum pocrtyna: http://edu.tusur.ru/publications/5137,
CBOOOJIHBIM.

2. UYwkun E.B. JlaboparopHble pabotrhl mo xumuu [Tekcrt]: yueGHO-MeToAMueckoe 1ocobue /
E.B. YukuH; MunucTepcTBO obOpa3oBaHust Poccuiickoit Peneparun, TOMCKHI TOCYZapCTBEHHBIH
YHUBEDCUTET CHUCTeM YympaBieHUs U paavosnekTpoHuku (Tomck), Kadenpa paanosn1eKTpOHHBIX
TEXHOJIOTMI U 3KOJIOTMUeCKoro MoHuTopuHra. — Tomck: TYCYP, 2012. — 77 c.: un., Tabsn. - bubnvorp.:
c.73. (Hanuuue B 6ubmoreke TYCYP - 51 3Kk3.)

3. Uwkun E.B. COopHUK 3aay W ympaxHeHwid mo obmeit xumum: [Tekct]: YueOHo-
MeToanueckoe mocobue / E.B. UukuH, pex. kKaHa. xuMm. Hayk A.W. 'anaHoB; perl. C.f1. AyekcaHpoOBa;
MuHucTepcTBO 00pa3oBanusi Poccutickoit ®eneparyin, TOMCKUI TOCY1apCTBEHHBIN YHUBEPCUTET CUCTEM
yripaB/ieHUs: U paano3neKTpoHuku (ToMck), — Tomck: ToMCKU rocyaapCTBeHHbI YHUBEPCUTET CUCTEM
ynpas/ieHus: ¥ paguo31eKTpoHuky, 2015. — 296 c. (POTOM: 50 3k3.; cu3 1: 1 3k3., cu3 5: 5 3K3.; ayH/1: 48
9K3., Bcero 100 3k3.) (Hammuue B 6ubmioreke TYCYP - 100 3k3.)

4. Yukun E.B. JlaGopatopHble pabOThl TI0 XWUMHU [DNEeKTPOHHBIA pecypc]: yueOHO-
MeToamrueckoe rocobue / E.B. UukuH; ToOMCKHIT roCy/japCTBEHHbIN YHUBEPCUTET CHUCTEM YIIPAB/IEHUST U
paarosiekTpoHrKU (ToMck), Kadeapa pajio31eKTpOHHBIX TEXHOOTHI U SKOJIOTHUeCKOT0 MOHHUTOPHUHTA.
— DJIeKTPOH. TeKCToBble JaH. — Tomck: [6.1.], 2012. — on-line, 78 c. [DnekTpoHHBIM pecypc] - Pexxum
noctyma: http://edu.tusur.ru/publications/3020, cBoGOAHBIH.

5. UYwkun E.B. CO0pHUK 3a/1au U yIpayKHEHWH 110 0011el XxuMuu: [ DeKTpoHHbIHN pecypc] / E.B.
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UunkuH, TOMCKUM roCyZlapCTBeHHbINM YHHBEPCUTET CHACTeM YIIpaB/lIeHHs U Pafii03/1eKTPOHUKU (TOMCK),
Kadenpa paivios/1eKTPOHHBIX TEXHOJIOTHH M SKOJIOTUYECKOTO MOHUTOPHHTIA. — D/IeKTPOH. TeKCTOBbIE /1aH.
— Tomck: [6.m.], 2012. — on-line, 220 c. [OnekrpoHHbi pecypc] - Pexum goctyna:
http://edu.tusur.ru/publications/642, cBo60AHBIM.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. http://edu.tusur.ru — HayuyHO-06pa30BaTe/LHbIN MOPTA
2. http://www.chemistry.narod.ru, http://www.xumuk.ru — WHbOPMALIMOHHO-CIIPABOYHbIE

pecypchbl
3. http://elibrary.ru — HayuHas 37eKTpoHHast OUOIMOTEKA
4. http://www.twirpx.com — 3/1eKTPOHHbIe KHWUTY 110 XUMUHU
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