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

HanpagneHHoCTh (ipo¢ub): 3aluiieHHbIe CUCTeMb] U CeTH CBS3HU

dopma oOyueHUs: OUHAA

dakynereT: PT®, Pagnorexunueckuu (paKy/ibTeT

Kadenpa: P3U, Kadeapa pajuo3/1eKTPOHUKH H 3a1MThl MH(OpMaIuu

Kypc: 1

Cemectp: 2

YueOHbIi 1i71aH Habopa 2014 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 2 cemecCTp Bcero EvHunb
1 Jlekuu 16 16 4acoB
2 IIpakTryeckue 3aHATUSA 12 12 4yacoB
3 JIabopaTopHble 3aHSTHS 12 12 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 40 40 yacoB
5 CamocTosiTesibHast paboTa 32 32 yacoB
6 Bcero (6e3 3k3ameHa) 72 72 4acoB
7 OO6111ast TPYJ0EMKOCTh 72 72 YyacoB
2.0 2.0 3.E

3auet: 2 ceMeCTp

Tomck 2017
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokot Ne 46 ot «29 » 8 2017 1

JINCT COTJIACOBAHUM

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__ ropa,

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

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/IEU'ILHOCTI/I).

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

P31 3apopuH A. C.
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
cefyroLe JUCLUIUIUHBL: PU3MKa.
[MocneayromwyMy  AUCLMIVIMHAMM ~ SB/SIIOTCA:  be3omacHocTh  »kusHepedTenbHOCTH, CeTun
3/IEKTPOCBSI3Y U METO/IbI UX 3allUThI, DKOIOTUS.

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

CornacoeaHa Ha noptane N2 10627




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

Wtoro
7 ®@a30Bble paBHOBECHUS B ®da3oBble paBHOBecus. Pasa, 4 OK-7,
reTeporeHHbIX CUCTeMax reTeporeHHasi U roMOreHHasi CUCTeMa. OIIK-3

ITpaBusio ¢a3 I'mb6ca. CreneHb cBOOOH,
KOMIOHeHT. OIHOKOMIIOHEHTHBIE
cucteMbl. [luarpaMma COCTOSTHUSI BOZBI.
[IrarpaMMbI TJIaBKOCTH
JBYXKOMITOHEHTHBIX CHCTeM. DBTEKTHKA.
[TpaBusio pruara. TBep/ble pacTBOPHI.
Turbl TBEpPABIX PACTBOPOB: 3aMelleHus],
BHE/IPEHMSI, BBIYUTAHUSI.

Ntoro
8 OCHOBBI 371EKTPOXUMUH. DJIEKTPOXUMUYECKHEe MPOLIeCChI. 4 OK-7,
Oxuc/MTeIbHO-BOCCTaHOBUTE/IbHBIE | fIB/IeHHe 371eKTponusa. ['aipBaHnueckue OIIK-3
peaxiuu. 371eMeHTbl. CTerieHb OKUC/IeHMUs],

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

HToro 4

Wroro 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 JaHHOW AUCLMITUIMHBI, [/ KOTOPBIX HEOOXOAUMO
Ne| HauMeHOBaHMeE AUCLAIUINH n3yueHure o0ecrieynBarolX U 00ecreunBaeMbIX AUCLUTUINH

1 2 3 4 5 6 7 8

[peniiecTBytoOLMe AUCLUTIIUHBI

1 | Pusuka + +

[Tocnepyroiye AUCLUITIMHBL

1 |Bbe3omacHocCTh

+ + + + + + + +
JKU3HeleATe/IbHOCTU
2 | CeTH 371€KTPOCBSI3U U METO/bI N
VX 3alUThI
3 | OkoJjorus + + + + + + + +
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5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIETeHLMH, (DOPMUPYeMbIX NPU U3yUeHUHW [UCLIAIUIMHBL, U BUJOB 3aHATUN
npe/icTaB/ieHo B Tabsurie 5.4
Tabmuja 5. 4 — CoOTBeTCTBUE KOMIETEHLMM U BHOB 3aHATUH, (hOpMUPYeMBIX MpU W3yueHUH
JNUCLIUIIVHEI

Bubl 3aHaTHM
o = =
= = S)
5 - : S
= o oo (="
= o] ] =
il = o o <
(] L T
E = = = 5 DopMbI KOHTPOJISI
= v < T =
= m o = g
S = S e &
N2 = S S
E (=% B
X o o
© O o
£ = :
~ &
OK-7 + + + + KonTtposbHasi pabora,
Ortuer 1o
VH/JVBU/lyaJIbHOMY
3a/laHuto, KoHcrekT
CaMOITOATrOTOBKH, 3allyTa
oTueTta, OTUeT 1Mo
naboparopHoii pabore,
Ornpoc Ha 3aHATHAX, TecT
OIlK-3 + + + + KonTtposbHasi pabora,
Ortuer 1o
VH/JVBU/lyalIbHOMY
3a/laHuto, KoHCrekT
CaMOIIOATrOTOBKHY, 3alyra
otueta, OTUeT 110
naboparopHoii pabore,
Ornpoc Ha 3aHATUAX, TecT
6. InTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aLUH 00yUeHHUs
He npegycmotpeno PYII

7. JTaGopaTopHbIA NMPAKTUKYM
CojiepskaHue 1abopaTopHbIX paboT rpuBeieHo B Tabmuiie 7.1.
Tabsuia 7. 1 — CopeprkaHue J1labopaTOpHBIX paboT

V) g s
= 4=
3 = 0
Z £ 5
[«D]
Ha3BaHus pa3zenos CopmepskaHue 1abopaToOpHBIX paboT S 7 25
s | &S
= o O
= ©
2 ceMeCTp
5 DHepreTuka XMMHUYeCKUX OripesiesieHre TeryioBoro 3ddekTa 2 OK-7,
MpoLeCccoB. XUMUUecKast peakiLiuv HerTpairi3aluu. OIIK-3
TepMOJHaMHUKa Vtoro
6 XvMHuueckasi KHHeTHKa. CKOpOCTh XUMUUECKUX peaKijuii. 4 OK-7,
XHUMHUUeCKoe paBHOBeCHe. OIIK-3
Ntoro 4
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7 da3oBble paBHOBeCHS B
reTeporeHHbIX CUCTeMax

HunarpamMma 11aBKOCTH
JIByXKOMITOHEHTHOW CUCTEMBI.

HToro

OK-7,
OIIK-3

8 OCHOBBI 3/1eKTPOXUMUH.
OKuC/IMTe/IbHO-BOCCTaHOBUTEIbHBIE
peaxLyu.

Onekrposm3. Koppo3usi.

Htoro

OK-7,
OTIK-3

Wtoro 3a cemecTp

12

8. IIpakTuyeckue 3aHATUA

Cofiep>xaHue MpakTHUeCKUX paboT npuBeeHo B Tabnuie 8.1.
Tabnuiia 8. 1 — CojepskaHre MpakKTHYeCKHUX paboT

Haspanwust paszenos

CopeprkaHre IPaKTUUECKUX 3aHSATHI

Tpyn0eMKOCTb,

q

dopmupyeMbie
KOMITeTeHLIUU

2 ceMeCTp

1 OcHOBHBIE TTOHATHUA U 3aKOHBI
XUMUHU

OCHOBHBIE TTOHATHS U 3aKOHBI XUMHUU.
Pemrenue 3amau. CTexvuoMeTpruyecKkue
3aKOHBI: 3aKOH 3KBUBAJIEHTOB (TTIOHSTHE
9KBUBaJIeHTa U KBHMBa/IEHTHOM MaccChl),
3aKOH MOCTOSIHCTBA COCTaBa XUMMUE CKUX
coeHeHMM. ['a30BbIe 3aKOHBI: 3aKOH
00beMHBIX OTHOIIIEHUM, 3aKOH ABOTa/[po.

N

HToro

3 CtpoeHue atoMa. [Tepuoguueckuii
3aKOH U epuojuueckas CucreMa
XAMUUeCKUX 3yemeHToB .M.
MengeneeBa

Perienvie 3as1au: DeKTpOHHOe CTPOeHUe
atoma. KBaHtoBble uncia. [TpuHiun
[Taymu. I1paBuso ['yaza. [TpaBuio
Kneukosckoro. [lepuoguueckas cucrema
Y TIOPS/IOK 3ari0/IHEeHYs] SHepreTuye CKuX
YPOBHEeU B CTPYKType atoMa. Painycel
aTOMOB U MOHOB.
ONeKTPOOTPULIaTeTbHOCTb. DHeprus
HMOHU3aLUH, CPOJCTBO K /IeKTPOHY.
N3meHeHMe CBOMCTB 3/IEMEHTOB U UX
COeJHEHUI 10 Iepro/iaM U TpyIinam.

Htoro

OK-7,
OIIK-3

5 DHepreTrka XMMHU4YeCKHUX
MpoLeCccoB. XUMHUUeCcKast
TepMOJHaMHUKa

Perienue 3azjau. PacueT TeIioBOro

3¢ dekTa peakiuu, IK30TepMUdecKre U
9H/I0TEepMUYECKHe peakLUU.
TepMoxyuMHUUuecKrie ypaBHEHUS U UX
ocobeHHocTH. CTaHAAPTHBIE TETIOTHI
obpa3oBaHus BelijecTB. 3akoH ['ecca,
cnencTBUe U3 3akoHa 'ecca.
TennoemMKocThb. DHeprusi ['nboca.
OmnpeeneHre HarpaB/ieHUs IPOTeKaHUs
XUMHUYEeCKUX TMPOLIeCCOB.

HToro

OK-7,
OIIK-3

6 Xumunueckasi KHHeTHKa.

Perienve 3a1a4. CKOPOCTB XUMMUUeCKOH

OK-7,
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peakiuu. 3aKoH JieCTBYIOIIUX Macc.
Koncranra ckopoctu peakuuu. [IpaBuno
Bant-T'odda. Obpatrmblie
HeoOpaTHMble XUMUUECKHE PeaKI[|H.
KoHcTtaHTa paBHOBecHs. 3akOH
JIeACTBYIOLUX MAcC [I/isl PABHOBE CHSI.
ITpunuwmn Jle-Illatense. Heprus
aKTHBALIUM U ypaBHeHHEe AppeHuyca.

HToro

OIIK-3

7 da3oBble paBHOBECHS B
reTeporeHHbIX CUCTeMax

Pemenue 3a7au. [TpaBusio a3 I'nb6ca.
CreneHb CBOOO/IbI, KOMITOHEHT.
O/THOKOMITOHEHTHBIE CCTEMBI.
[lmarpaMma COCTOSTHHSI BO/JIB.
[IrarpamMMbI TJIaBKOCTH
JIBYXKOMITOHEHTHBIX CUCTeM. JBTEKTHKA.
IIpaBuno peryara.

Htoro

OK-7,
OTIK-3

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

Perienue 3aziau. ['anbBaHUYeCKHe
semeHThl. CTereHb OKUC/IeHUS,
OKHCJIeHHe U BOCCTaHOB/IEHHE.
ONeKTPOJHbBIE TIPOLIeCCHI.
ONeKTPOABWIKYILIask CUJIa 3/IeMeHTa.
OJIeKTPO/IM3 B pacrjiaBe. DJIeKTPOJIU3 B
pacTtBope. 3aKOHbI 3/1eKTpoin3a. Beixo[
10 TOKY. Koppo3us meTasios:
XUMUYeCKas, 371IeKTPOXUMHYeCKasl.

HToro

OK-7,
OIIK-3

Wtoro 3a cemecTp

12

9. CamocrosiTesibHas1 pabora
Buibl camocTosiTesTbHOM paboThI, TPYAOEMKOCTh U (hOpMUPYeMble KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B

Tabmmme 9.1.
Tabmuiia 9.1 - Busiel camocTosiTennsHOM paboThl, TPY0eMKOCTb U (hOpMHUpyeMble KOMITeTEeHL[UH
4 g
5 =
o QE) E’
Bu/ibl CaMOCTOATeILHOM g > o
Ha3Banus paszenos g7 = @opMbI KOHTPOJIS
paboTsI S = g
=S a =
o, e 2
= S
2 ceMeCTp
1 OcHoBHble TiOHATHUA U | [TorOTOBKA K 1 OK-7, KoHTposbHast pabora,
3aKOHbI XUMUH MPaKTUYEeCKUM 3aHATUSIM, OIIK-3 Ornpoc Ha 3aHsATUSX, Tect
ceMHHapam
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasa
Utoro 2
2 Peak1ijMoHHas CamocrosiTesibHOe 2 OK-7, KoHcriekt
CII0COOHOCTD BeIIeCTB. r3yudeHue TeM (BOIIPOCOB) OIIK-3 CaMoI1oAroToBKH, OTUer
OCHOBHBIE KJ1aCChl TeopeThueCcKol 4acTu 110 UHAUBUAYATbHOMY
HeopraHuye CKux Kypca 3a/laHUI0
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COeMHEeHUM

BrinionHeHue
WH/VMBU/lyaIbHBIX 3a/laHAN

ceMHHapam

[TpopaboTKa JIeKLIMOHHOTO
Marepuasa

IToaroroBka K
nabopaTtopHbIM paboTam

OdopmiieHre 0TUETOB TI0
nabopaTtopHbIM paboTam

Ntoro
3 CtpoeHue aTtoMma. [ToaroroBka K OK-7, KoHTposbHas pabota,
[TepyogyuecKuii 3aKOH U | TIPAKTAYECKUM 3aHATUSM, OIIK-3 Ornpoc Ha 3aHATUSIX,
repuo/iiyeckasi CUCTeMa | CeMUHapaMm Otuert 1o
XI/IEI/I;\-I;CKI/IX 3JIEMEHTOB TpopaBoTKa MeKIHOHHOTO HHAHBHAylenLHOMy
M. MeH B HU T
Ji| eH/iesieeBa Marepuana 3azaHuto, Tec
Nroro
4 XuMHnueckas CBSI3b CamocTogTenbHoe OK-7, KoHcriekT
r3yuyeHue Tem (BOIPOCOB) OIIK-3 CaMoIIoAroToBku, OTuer
TeopeTuYeCcKol YacTu T10 UH/UBUYa/IbHOMY
Kypca 3a/laHUI0
BeironHenve
WH/VMBU/lyaIbHBIX 3a/laHAN
Ntoro
5 DHepreTuka ITogroroeka K OK-7, KoHTposbHas pabora,
XUMHUYECKUX MPOL[eCCOB. |MPAKTUUECKUM 3aHATUIM, OIIK-3 Otuer 1o
XrMHueckas ceMHHapam VHJVBU/1yaJIbHOMY
TePMOJUHAMUK, HU TYeT M
€pMOAMHAMIKA ITpopaboTKa JeKIIMOHHOTO 3a;éa 10, O 1€ 60
Marepuana snabopaTopHOU pabote
[Togrotoeka K
nabopaTtopHbIM paboTam
OdopmiieHre 0TUETOB TI0
nabopatopHbIM paboTam
Ntoro
6 XuMnueckas kruHeTuka. |[logroroBka K OK-7, KoHTposnbHas pabota,
MPaKTUUYe CKUM 3aHSATUSIM, OIlK-3 Ornpoc Ha 3aHATUSIX,
ceMHUHapam Otuer 1o
[TpopaboTKa eKIIMOHHOTO HHHHBHAyaOm’HOMy
HU TYeT N
Marepuasna 3a/laHuto, Ue 0
smaboparopHoi paboTe,
[ToaroroBka K TecT
nabopaTopHbIM paboTam
OdopmreHre OTUETOB T10
naboparopHbIM paboTam
Ntoro
7 ®asoBble paBHOBecus B | [loaroroska K OK-7, KoHTposnbHas pabota,
reTeporeHHbIX CUCTeMaX | TpaKTAYeCKUM 3aHSTUSIM, OI1K-3 Oripoc Ha 3aHATHSX,

Ortuet 110 1abopaTopHOM
pabore, Tect

CornacoeaHa Ha noptane N2 10627

10



Ntoro 6
8 OcHoBbl 71ekTpoxumui. | Iloaroroska K OK-7, KonTtponbHas pabora,
OKucMTeNbHO- MpaKTUUYe CKUM 3aHSATUSIM, OIlK-3 Ornpoc Ha 3aHATUSIX,
BOCCTaHOBUTEJIbHbIE ceMUHapaMm Otuer no
peaKmim. [TpopaboTKa eKIIMOHHOTO 1 HHAHBHAyaOm’HOMy
Marepuana 3ajianuto, OTuUeT 1o
saboparopHoit paboTe,
[ToaroroBka K 1 TecT
nabopaTopHbIM paboTam
OdopmeHre O0TUETOB T10 2
naboparopHbIM paboTam
HToro 6
Wtoro 3a cemecTp 32
Ntoro 32

He nipenycmotpeno PYII

10. KypcoBas pabora

11. PeliTuHroBas cucremMa jjisi OI{eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. Ban/ibHbIE OLEeHKH /I 3/IeMeHTOB KOHTPOJIsl
Tabsuma 11.1 — BasutbHbIe OLIEHKH [I7Is 37IEMEHTOB KOHTPOJIS

o . MakcumanbHbIN
. MakcrManbHbIN MakcrManbHbIN
OneMeHThI yueOHOM 6asu1 3a epuog Bcero 3a
6am1 Ha 1-yro KT c| 6ans 3a nmepuof,
JleATeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel| cemecTpa
2 cemMecCTp
Koncriekt 5) 5) 2 12
CaMOIIO/IrOTOBKH!
KoHTposbHasi pabora 10 10 5 25
Onpoc Ha 3aHATUSIX 10 10 5 25
Otuer 1o 10 10 5 25
VH/UBU/1yalbHOMY
3a/laHUI0
Otuer 110 /1TabOpaTOPHOM 5 5 3 13
pabore
Wtoro Makcumym 3a 40 40 20 100
Tepuoz,
Hapacraroym utorom 40 80 100 100
11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabmura 11. 2 — TlepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
basbl Ha [1aTy KOHTPOIBHOW TOUKH Ouenka
> 90% oT MaKCUMaJIbHOM cymMMbI OasiioB Ha aary KT 5
Ot 70% 1o 89% oT MakcMManbHOW CyMMBI O6asioB Ha gary KT 4
Ot 60% 1o 69% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 3
< 60% OT MakCMMa/bHOM CyMMbI OaiioB Ha gaty KT 2
11
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11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXXYHApOAHYIO OLIEHKY TpeJcTaB/ieH B Tabmuie
11.3.
Tabmuua 11. 3 — [NepecueT cymMMbI 0a/lI0B B TPaAULIMOHHYIO U MeXKAYHAPOJHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
85-89 B (oueHs xopo11o)

4 (xopol1io) (3auTeHo0) 75 -84 C (xopo110)
70 -74
65 - 69 D (yaoBnieTBOpUTEHHO)

3 (YAOB/IeTBOPUTEJBHO) (3aUTEHO) 60 - 64 E (HocpeAcTaerio)
2 (HeYOB/IECTBODUTEIHO) (He Hike 60 6asoB F (HeyzmoB1eTBOpPUTEJILHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIJHOHHOE 00ecrieyeHHe AUCIUILIMHBI

12.1. OcHoBHas 1uTEepaTrypa

1. Kopoun H.B. O6mas xumus [Tekcr] : yuebnuk gss By3os / H. B. KopoBun. - 8-e u3g.,
crepeoTuil. - M. : Beicmiaa mkosa, 2007. - 559 c. : un. - (ITobeguTtesnr KOHKypca Y4eOHHKOB). -
Bubmuorp.: c. 546. - [IpeaMm. ykas.: c. 547-557. (Hanuuue B 6ubmioteke TYCYP - 59 3k3.)

2. OcHoBBI 001IIeM W (GU3NUECKON XUMHHU [DNeKTpoHHbINA pecypc]: YuebHoe mocobue / M.B.
TuxonoBa, WN.A. EkumoBa; TOMCKMI TIOCy#apCTBEHHBbIM YHMBEPCUTET CHUCTeM YIIpaB/lIe€HUS U
pazuosnekTpoHukH (Tomck), Kadenpa 3meKTpOHHBIX TEXHOJOTMH M 3KOJOTMYECKOI0 MOHMTOPHHIA. —
OnekTpoH. TekcToBble faH. — Tomck: 2015, 200 c. [DnexkTpoHHBIA pecypc] - Pexxum poctyna:
http://edu.tusur.ru/publications/5136, fara obpaujenus: 18.01.2017.

12.2. lonosiHMTe/IbHAS IUTEpaTypa

1. Tnunka H.JI. O6mas xumust: Yue6Hoe rmocobue s By3oB / H.JI. I'ubka. — 11-e u3g.—M-J1.:
Xumusi, 1964. — 688c.: un.; Tabn. — MiMeH. yKkas.: c. 669-670. — Ilpeam. ykas.: c. 671- 688. (Hamuuue B
ounbmioreke TYCYP - 37 3K3.)

2. AxwmetoB H.C. Heopranuueckass xumus : Yue6Hoe mocobue asist By3oB / H. C. AXmMeToB. -
M. : Boicmiast mkosa, 1969. - 638[2] c.: un. — Ipeam. yka3.: c. 629-639. (Hammuve B 6ubmoreke TYCYP
- 15 9K3.)

3. Xumwus: Yue6Hoe nocobue / I. B. CmupHoB, I. M. fIkyHnHa; MuHHCTepCTBO 0Opa3oBaHUs
Poccutickoit  @epepanuy, TOMCKUM TOCyJapCTBEHHBbIM YHUBEPCUTET CHUCTEM yIIpaBlAeHUs U
paguosnekTpoHuky, Kacdezipa TexHonoruy pasgnosneKTpoOHHOM ammaparypsl. - Tomck : TMIIIO, 2000. -
157 c.: un. (Hamuuure B 6ubmoteke TYCYP - 31 3k3.)

4. Tnuuka H.JL. 3amauu v ynpakHeHus1 110 o01ield xumud : Yue6Hoe nmocobue ayist By3os / H.JL
['mubka. - 20-e u3g., crepeotun. — M.: Xumus, 1973. — 263[1] c.: wi. — b. 1. (Hanmuure B OHOIMOTEKE
TYCYP - 38 5k3.)

5. Xumus [DneKTpoHHBIM pecypc]: yuebHoe mocobwe / E. B. UYukwn; Tomckuii
rOCyJIapCTBeHHbI YHUBEDPCUTET CUCTeM yIipaB/ieHusi u paguo3nekTpoHukd (Tomck), Kadeapa
Pa/IM03/7IeKTPOHHBIX TeXHOJIOTHM U 9KOJIOTHUeCKOT0 MOHUTOPUHTA. — DJIeKTPOH. TeKCTOBbIe JaH. — TOMCK:
[6.n.], 2012. - on-line, 170 c. — B.m. (https://edu.tusur.ru/training/hublications/1138) [OseKkTpoHHbI
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1138, gata obparrenus: 18.01.2017.

6. Yukun E.B. Xumus [TekcT]: yue6Hoe mocobue / E. B. YukuH; MuHucTepcTBO 00pa3oBaHus U
Hayku Poccuiickoii ®Pepnepaiiy, TOMCKUM ToCyapCTBEHHbIM YHUBEPCUTET CHUCTEM YIIpaBlIeHUS U
pagro31eKTpoHuKH (Tomck), @akymbTeT AUCTAaHIIMOHHOTO 00yueHwus. - Tomck: Db KoHrtent, 2012. - 170
C.: wi. — bubsmorp.: c. 157. (Hanuune B 6ubmmoreke TYCYP - 62 3K3.)
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12.3 Yue0HO-MeTOAHUECKHE IT0CO0HA

12.3.1. O6sa3arebHBIE YUeOHO-MeTOHUECKHE M0Co0Hs

1. Xwumusi [DneKTpoHHBIN pecypc]: Metoguueckue yka3aHusl [Jisi TIPOBe/leHUs MpaKTUUeCKUX
3aHATUN U OpPraHU3alUM CaMOCTOSITeNbHOW pabOoThI CTYAEHTOB MO JUCLMIUIMHe «Xumus» / TrxoHoBa
M.B., 2015. — 21 c. [OnekTpoHHbIM pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/5137, gata
obpamenusi: 18.01.2017.

2. Ywkun E.B. JlaboparopHble paboTel mo xumuu [TekcT]: yuebHO-MeToAHYecKoe mocobue /
E.B. UYukuH; MunucrepctBo ob6pa3zoBanusi Poccmiickoit Penepauyy, ToMCKHII TOCyAapCTBEHHBIN
YHUBEDCUTET CUCTeM yripaBiaeHus U paguosnekrpoHukd (Tomck), Kadenpa paanosneKTpoHHBIX
TEXHOJIOTHHA U 3KO/Ioruueckoro Mmouutopunra. — Tomck: TYCYP, 2012. — 77 c.: wn., Tabsn. - bubmmorp.:
c.73. (Hamuuue B 6ubnmoreke TYCYP - 51 3k3.)

3. Uukun E.B. COopHMK 3afady W ympaxHeHnid no obmeit xumun: [Tekct]: YuebHo-
MeToauueckoe nocobue / E.B. UukuH, pen. KaHg. xuM. Hayk A.W. anaHos; pew. C.51. AnekcaHzapoBa;
MuHucTepcTBo 00pa3oBanusi Poccutickoit ®eneparyin, TOMCKUI TOCY1apCTBEHHBIN YHUBEPCUTET CUCTEM
yripaByieHUst U pafuo3ieKTpoHuku (Tomck), — Tomck: ToMcKuil rocysapcTBeHHbI YHUBEDPCUTET CHUCTEM
yTpaB/ieHus: U pafiio31eKTpoHUKH, 2015. — 296 c. (POTOM: 50 3k3.; cu3 1: 1 3K3., cu3 5: 5 3K3.; ayH/I: 48
9K3., Bcero 100 3k3.) (Hammuue B 6ubmoreke TYCYP - 100 3Kk3.)

4. Yuxkun E.B. JlabopatopHble paboTel 1O XWMHUH [DneKTpoHHBIA pecypc]: yueGHO-
MeTouueckoe rocobue / E.B. UukuH; ToMcKuil rocysapcTBeHHbI YHUBEPCUTET CHUCTeM yTIpaB/ieHUs U
paguosnekTpoHukH (Tomck), Kadeapa pasrosneKTpOHHBIX TEXHOIOTHUN U 5KOI0TMYeCKOr0 MOHUTOPUHTA.
— OnekTpoH. TeKcToBble AaH. — Tomck: [0.1.], 2012. — on-line, 78 c. [OnekTpoHHBIN pecypc] - Pexum
pocryna: http://edu.tusur.ru/publications/3020, nara obparrenus: 18.01.2017.

5. Yukun E.B. COOpHUK 3ajau ¥ ynpaXHeHUH 1o o01mel xuMuu: [DeKTpoHHbIN pecypc] / E.B.
YukuH, ToMCKMI rocyjlapCTBeHHbIN YHUBEPCUTET CUCTeM YIIpaB/eHWs M paJuo3/1eKTPOHUKH (ToMck),
Kadezpa paii03/1eKTPOHHBIX TEXHOJIOTHI U 9KOJIOTHUECKOTO0 MOHUTOPUHTA. — DJIEKTPOH. TEKCTOBLIE J]aH.
— Tomck: [6.m.], 2012. — on-line, 220 c. [OnekrpoHHblli pecypc] - Pexum goctyma:
http://edu.tusur.ru/publications/642, nara obparenus: 18.01.2017.

12.3.2 YyeGHO-MeTO AU eCKHE 0CO0OUS /IS JTUL] C OTPAHUYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSA

YuebHO-MeTOANYeCKe MaTepHasbl [jIsi CAaMOCTOSITeNIbHOW M ayJUTOPHOM paboThl 00yUaroIuXCst
W3 YuC/a WUHBAIWJOB IPefOCTaB/IsOTC B (hopMax, afaTUPOBAHHBIX K OFPaHUYEHUSIM UX 3/l0POBbSl U
BOCTIpUSITUS MHOPMaLIMK.

Jis I ¢ HapylleHUsIMHM 3peHuUs:

- B (hopMe 3/1IeKTPOHHOI0 JOKYMEHTa;

- B MeyaTHOU (hopMe yBeIMYeHHBIM IIPUPTOM.

Jis M1 ¢ HapylIeHUusIMM cJTyXa:

- B (hopMe 3/1IeKTPOHHOI'0 [JOKYMEHTa;

- B TeuaTHoi (opme.

Jis M1 ¢ HapylleHUsIMHM ONOPHO-ABHraTe/IbHOI0 anmnapara:

- B (hopMe 3/1IeKTPOHHOI'0 JOKYMEHTa;

- B MeyaTHOU (popme.

12.4. Ba3bl JaHHBIX, HH(OPMALIMOHHO-CIIPABOYHbIE, TOMCKOBbIE CHCTEMBI U TpedyeMoe
NMporpaMMHoe odecreyeHue
1.  http://edu.tusur.ru — HayuHO-00pa30BaTeIbHBIN MOPTa
2. http://www.chemistry.narod.ru, http://www.xumuk.ru —  uHbOPMAaLIMOHHO-CIIPABOYHbIE
pecypcsl
3. http://elibrary.ru — HayuHasi 37eKTpoHHasi 6ubMMOTEKA
4. http://www.twirpx.com — 371eKTPOHHbI€ KHUTU 10 XUMHUHU

13. MaTepuaibHO-TeXHHYECKOe o0ecrneyeHUue AUCIUILTHHBI
13.1. O61mue TpedoBaHKUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCrieueHHI0 JUCHHUITUHBI

13.1.1. MaTepuanbHO-TEXHUUECKOE 00ecrieueHUe /ISl IEKIMOHHBIX 3aHATHH
[nst ipoBeleHysI 3aHSATUM JIEKIJMOHHOTO THUIIA, PYIIOBBIX U WUHAWBUAYAJbHBIX KOHCY/IbTALUM,
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TEKYII[er0 KOHTPOJISI U TIPOMEXKYTOUHOUN aTTeCTallud MUCTIONb3yeTcss yueOHast ayiUuTopusi, C KOJIMYeCTBOM
TI0Ca/IOYHBIX MEeCT He MeHee 22-24, 060pyoBaHHasi JOCKOM U CTaHapTHOUN yueOHoM Mebenbto. VimeroTcs
Har/IsiZiHbIe TTOCOOUS B BU/ie TIPe3eHTall|H 10 JIEKIMOHHBIM Pa3/iesiaM JUCIUITAHBI.

13.1.2. MaTepua/ibHO-TeXHHYeCKoe obecriedeHue /il NPaKTHYeCKHX 3aHATHI
[nist mpakTUUeCKUX (CeMUHAPCKUX) 3aHSATUN MCIOb3yeTcsl yueOHasi ayIuTOpHSs, PacIooyKeHHast
1o agpecy 634034, r. Tomck, yn. BepiuvHuHa, 47, 2 3tax, ayz. 206, ¢ KoMyeCcTBOM [M0CAZ0YHbIX MeCT He
MeHee 22-24, o0opyJoBaHHasi MarHUTHO-MapKepHOW [JOCKOM M CTaHAAPTHOW YyuyeOHOM Mebesbio.
WmetoTcs HarvsiiHbIe IOCOOUS B BHje TIPe3eHTAaLMH 110 JIeKLIMOHHBIM pa3zesiaM JUCLUIIMHEL

13.1.3. Marepua/ibHO-TEXHHYeCKoe obecrieueHue /ijis IabopaTopHbIX padoT
[dnsi  mpoBefeHusi 1a0OpaTOpHBIX — 3aHATHUN  KCIMOMb3yeTCs  XuUMMYeckass Jiaboparopus,
pacrosiokeHHas 110 agpecy 634050, T. Tomck, np. JlenuHa, 40, 4 3Tax, ayg. 424. CoctaB 000pyIOBaHMUS:
nabopaTopHble CTOMbI, BBITSDKHOW IIKad, XUMUUecKas MOCy[d, XUMUYecKhe peakTHBbI, KaJlOpUMEeTpbI,
HabOp apeomMeTpOB, BOAsiHasi OaHsi, TEPMOMETPBI, 3/IeKTpUUecKast IVTUTKa, MeTa//TndecKre U rpaguToBbIe
3J1eKTPO/ibl, IITAaTHUBBI.

13.1.4. MaTrepuanbHO-TeXHHUYeCKOe obecreyeHue /IIsi CAMOCTOATE/TIbHON PadoThI
[yt camocTosITeNTbHOM paboThl WCTIONB3yeTcsl yueOHast ayauTOpUsl (KOMITBIOTEPHBIM Kiace),
pacnionokeHHasi o afpecy 634050, r. Tomck, np. JlenuHa, 40, 2 stax, ayz. 233. CocraB 000pyAOBaHUS:
yuebHasi MebOesnb; KommbroTepbl Kiacca He Hike [IDBM INTEL Celerom D336 2.8Twh. - 5 mr;
KoMribloTepbl  TiogkmtoueHsl K cetu WMHTEPHET wu  obecrieunBaiOT [JOCTYNT B 3/IEKTPOHHYHO
WH(OPMaI[MOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEPCHUTETA.

13.2. MarepuanbHO-TeXHHYeCKoe ofecnedeHue JUCHHMITIMHBI /IS JIUI| C OTPaHUYeHHbIMH
BO3MO)XHOCTAIMH 30POBbS

OcBoenue JuCHUIIIMHBI ujaMu ¢ OB3 ocyliecTB/sieTcsl C UCIOMb30BaHUEM Cpe/iCTB 00ydeHust
00111ero ¥ CrielMasbHOTO Ha3HAYeHHUs..

[Mlpy oOyyeHUM CTyIE€HTOB C HapyLIeHUsIMM CJIyXa TIPeAyCMOTPEeHO HCIO/Ib30BaHUe
3BYKOYCW/IMBAIOILleH anmnaparypbl, MY/JbTUMEAUWHBIX CPeACTB U [JPYTMX TeXHUYeCKUX CpeJCTB
nipyveMa/miepesjaui yueOHoN MH(pOpMaIMK B AOCTYIHBIX (opMax Jjisi CTYAeHTOB C HapyIlIeHUsIMU CJTyXa,
MOOUIBHOM cHUCTeMBbI OOyueHWsI [jisi CTYJe€HTOB C HWHBAJMJHOCTBIO, TOPTaTUBHOM WH/YKLIMOHHOMN
cucTeMbl. YueOHasi ayJUTOpusi, B KOTOPOM 00yuaroTCsi CTy[eHThbl C HapylleHheM cjiyxXa, ob6opyroBaHa
KOMIBIOTEDHOW TEXHUKOM, ay[JMOTEXHUKOW, BUJEOTEXHUKOW, 37eKTPOHHOM [JOCKOW, MY/JIbTUMENUNHON
CUCTEMOM.

[lpu obyueHHWH CTyJE€HTOB € HapyIIeHUsIMH 3PeHUAMH I[IPeAyCMOTPEHO WCIIONb30BaHHE B
JIeKIIMOHHBIX 1 yueOHBIX ayAIUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/laeHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha [JOCKe WY CJ1aii/ia Ha 3KpaHe) NPy MOMOILIY BUZeOyBenunTenel /7151 yJjaJleHHOro MpocMoTpa.

[Tpu 00yyeHHH CTYJEHTOB C HapyLIeHUSIMH ONOPHO-/BUraTe/IbHOrO anmapara HCIo/b3yHTCS
a/bTepHaTHMBHbIe yCTPOMCTBA BBOZA MH(OPMAaLMM U [pyryve TexHUUYecKue CpejCcTBa Mpuema/repefadyut
yueOHOI MH(bOpPMAaLMK B JOCTYIHBIX (opMax AJisi CTYeHTOB C HapylLIeHUsMUA OTMOPHO-ABUraTebHOTO
anrapara, MOOM/IbHOW CHCTeMbI 00yUeHHUsI /1/1s1 JIFOZiel C MHBAIMJHOCTBIO.

14. ®oHj O1eHOYHBIX CPEACTB

14.1. OcHoBHBIe TPpeOoBaHUs K (OHAY OLIEHOYHBIX CPEACTB M METOAHMUECKHE PeKOMeHAaluu
@®OoH/, OLEHOYHBIX CpEe/ICTB W TUIIOBbIe KOHTPOJIbHbIE 3aJjaHUsi, WCIIO/ib3yeMble [Ji OLIeHKU
c(hOpMUPOBAaHHOCTH W OCBOEHUs 3aKpeIUIeHHbIX 3a AUCIUIUIMHOW KOMIIETeHLIUM TpH IPOBeJeHUH
TEeKYII[eH, TTPOMEeKYTOUHOM aTTeCTal[|| I10 JUCIUTIIMHE TIPUBE/IeH B MPUIOXKeHUH K paboueli mporpaMme.

14.2 TpeooBaHus K (POH/Yy OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAaHUYEHHBIMH BO3MO)KHOCTAMH
310POBbA
s CTyNeHTOB C WHBAJIMAHOCTBIO TIPeAYCMOTPEHbl [OIOJHUTEe/IbHbIe OLIeHOYHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tabnuna 14 — Jlono/THUTeTbHBIE CPe/ICTBA OLeHUBAHUSA /1A CTYAEHTOB C MHBA/IM/JHOCTHIO

BI/I'Z[BI AOIIOTHHUTE/IbHBIX OLIEHOYHBIX CDOpMI:I KOHTDOJIA U OLI€HKH

Kareropuu cTyzieHTOB
CpejCTB pe3y/bTaToB 00yueHust
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C HapyLieHus MU
ciyxa

TecTbl, MTUCbMEHHbIE CAMOCTOSTE/IbHBIE
paboThI, BOMIPOCHI K 3aYeTY,
KOHTPOJTbHBIE PAOOTHI

[TpeuMyIiieCTBEHHO TMChbMeHHast
TIpoBepKa

C HapylieHUsIMU
3peHust

CobecezoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEPMHUHAM

[TpermMyI11ieCTBEHHO yCTHasi IpOBepKa
(MHAUBUAYATBHO)

C HapyLieHus MU
OTIOPHO-
JIBUTaTeIbHOTO
amrmapara

PelieHue JUCTaHIL[MOHHBIX TE@CTOB,
KOHTPOJIbHBIE PabOThI, TMCbMEHHbIe
CaMoCTOsiTe/IbHbIe paboThI, BOMIPOCHI K
3aueTy

[MpenmMyI11ieCTBEHHO AUCTAHLIMOHHBIMU
MeTo/laMU

C orpaHUUeHHUSIMU T10
o0IIIeMe TUIUHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSITE/IbHbBIE
paboThI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[TpermMy11ieCcTBEHHO TIPOBEPKa
MeTO/|JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarol1jerocst Ha MOMeHT IPOBepPKU

14.3 MeTouuecKne peKOMeHJalHiu M0 OL[eHOYHBIM CPeACTBaM JJIfA JIMI] C OrPaHHYeHHbIMH
BO3MO)XHOCTAMH 3/10POBbSI

Ons crygentoB ¢ OB3 mnpeaycmarpuBaeTcs [AOCTyMHas ¢opMa TpeJoCTaBleHusl 3aJaHuid
OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reuaTHol dopme;

- B [eyaTHOM (hopme C yBe/IMUeHHBIM LIPUPTOM;

- B (hopMe 3/IeKTPOHHOTO [JOKYMEHTa;

- MeTOZIOM UTeHHsI aCCUCTEHTOM 3a/laHus BCIYX;

- TripeZioCcTaB/IeHre 3a/laHusl C UCT0/Ib30BaHUEM Cyp/oTiepeBo/ia.

CTygeHTaM C WHBA/TUAHOCTBHIO YBE/MUMBAETCS BPeMsi Ha TOJTOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMIPOCHL. [T TakKuX CTy[AeHTOB TpelyCcMaTpPUBAaeTCs AOCTyIMHas opma MpefoCcTaBieHus OTBETOB Ha

3a/laHys, a MME@HHO:

- MMCbMeHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C HCIO/Ib30BaHUEM YC/IYyT ACCUCTEHTa;

- TIpe/iCTaB/ieHe OTBETOB YCTHO.

[Mporieaypa OlieHWBAHHUS pPe3y/bTaTOB O0yueHWs WHBAIM/OB IO AWCLUIUIMHE TpeayCcMaTpUBaeT
npelocTaBieHre nHGopMalu B popmax, aZlanTUPOBAHHBIX K OTPAHUUEHHSIM UX 3/10POBbsI U BOCTIPUSTHS

VH(bopMaLuu:

JIisi id1y ¢ HapyLIeHUusIMM 3peHust:

- B (hopMe 3/1IeKTPOHHOTO [JOKYMEHTa;

- B [eyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.

JIisi id1 ¢ HapyLIeHUusIMM cJIyXa:

- B (hopMe 3/1IeKTPOHHOTO /JOKYMEHTa;

- B IeyaTHOU (popme.

JIist d1y ¢ HapylIeHUsIMHM OTNOPHO-/BUraTe/IbHOI0 aniapara:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B MeyaTHOM (popme.

[Tpu HeoOXOAMMOCTH /17151 0OYUAOIUXCS C UHBAIMAHOCTBIO TPOLe/lypa OIleHUBAaHUS Pe3y/ibTaToB
00y4eHUsT MOXKET TPOBOJJUTHCSI B HECKOJIBKO 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

crocobaMu U Cpe/iCTBaMU IOy YeHus],
XpaHeHws1, epepaboTKu HHPOPMALH

3a/1au;

XUMUY;

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OK-7 CTIOCOOHOCTBLIO K CAMOOpTraHU3al[iH U Jo/mKeH 3HaTh OCHOBHBIE XUMUYECKUe
camMo00pa30BaHUIO TIOHATUS Y 3aKOHBI;
OIIK-3 CTI0COOHOCTBIO B/a/IeTh OCHOBHBIMU METO/JaMH, HO/DKeH yMETh NPUMEHAT XMMHYECKHe

3dKOHBI JJIA pellieHud IMMPpaKTHu4YeCKUX

[ookeH BnazieTb HaBbIKAMU
MPAKTUUeCKOTo MPUMeHEeHUs] 3aKOHOB

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

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTMyHO (BBICOKMM
YPOBEHb)

Ob6nagaet hakTHue CKUMHU
Y TeopeTHYe CKUMHU
3HAHUSIMH B TIpe/ie/iax
r3yuaemMoi 06/1acTu ¢
MOHUMaHHEM TPaHMI]
MIPUMEHHMO CTH

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /JIsi Pa3BUTHS
TBOPUYECKUX pelleHuH,
abcTparupoBaHus
nipobieM

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEpIIIEHCTBYET JeUCTBUS
paboThI

Xoportio (6a30BbIit

3HaeT ¢aKThl, TPUHLIUIIBI,

O6nagaeT Arana3’0HOM

BepeT oTBeTCTBEHHOCTH 3a

3a/au

YPOBEHbB) MIPOIIeCChI, 00IIHe MPAaKTUYEeCKUX YMEHWH, | 3aBepllieHure 3a/1ad B
TIOHSITHSA B TIpejiesiax TpeOyeMbIX /ISl pELlIeHUsT | KCC/IeI0BaHUH,
n3yuyaemol obsactu OoTIpe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE

00/1aCTH HUCC/Ie[OBaHUS TIOBe/IEHHE K
obcTosITeNIbCTBAaM B
pelieHUH pobiem

YnoBnerBoputenbH | O6mazaetT 6a30BbIMU OO6nagaeT OCHOBHBIMHU PabGotaeT npu rnpsimom

0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH

YPOBEHbB) TSI BBITIOJTHEHHMS TTPOCTBIX

2 Peamu3anus KOMIIETeHI[UIH

2.1 Komnerennua OK-7
OK-7: crtocoGHOCTBIO K CaMOOPTraHU3al[ui U CaMo00pa30BaHHMIO.
st popMHUpOBaHUS KOMITETEHI[UM HEOOXOAMMO OCYILeCTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHUS

KOMITeTeHI[UM, TIPUMEHsieMble /i1 3TOr0 BHAbI 3aHATUH M UCIIOJb3yeMble CpeCTBa OL|eHWBAHMS

Tipe/iCTaB/IeHbI B Tabsuile 3.

Tabnwmia 3 — Otanbl GOpMUPOBaHKST KOMITETEHI[MH U UCIIO0/Ib3yeMble CPe/iCTBA OLleHUBAHUS

CocraB 3HaThb Y™meTb Bnagets
Copeprxkanve coZiepkaHue IpoLleCCOB | TUIAHWPOBaTh LieJid U rpueMamMu
3TaroB camMoOpraHu3auyy u yCTaHaB/IMBaTh camoperyssiLyu
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camo00pa3oBaHusi, UX
0cobeHHOCTel U
TeXHOJIOTUI peanu3alivy,
WCXO/s U3 1iefen
COBepILIEeHCTBOBaHMUS
ripoeccroHanbHON
JiesITe/TbHOCTH

TIPUOPUTETHI ITPH BbIOOpE
CroCcoO0B MPUHSATHS
pellieHu C y4yeToM
YCJIOBUM, CPE/ICTB,
JTIMYHOCTHBIX
BO3MO)XHOCTEU U
BpeMeHHOM TepCreKTHBbI
JIOCTKeHUSI
OCYILIeCTB/IEHUS
JiesiTe/TIbHOCTH:
CaMOCTOSITeJIbHO CTPOUTD
TIpOLIeCC OBJaZleHus!
vH(opmaljuen,
oTOOpaHHOM U
CTPYKTYPUPOBaHHOM [Jist
BBITIOJTHEHUST
ripogeccroHaTbHOU
JiesiTe/IbHOCTH

IMOILMOHA/IbHBIX U
(byHKI[MOHATBHBIX
COCTOSIHUM TIpHU
BBITOJTHEHUU
ripogeccroHaIbHOM
J1esITe/TbHOCTH:
TeXHOIOTUSIMHU
opraHusaliy nporecca
camo00pa3oBaHus;
TIpYeMaMH 1]eJIeTIo/IaraHust
BO BpeMeHHOM
NepCrieKTHBe, Criocobamu
TIJIaHUPOBAHUS,
OpraHu3alyH,
CaMOKOHTDOJISI
CaMOOLIeHKU
JesiTe/TbHOCTH

Bunpl 3aHATHI

¢ [IpakTHhueckue
3aHATUS;
 JlaboparopHbie
3aHATUS;

* Jlekuuy;

* CamocTrodTenbHas
pabora;

* [IpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATHS;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* JlaboparopHbie
3aHATHS;

* CamocTodTenbHas
paborta;

Ncronb3yembie
cpefcrTBa
OLleHUBaHUs

* KoHtposbHast paboTa;
* Ortyet no
nabopatopHoii pabore;

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

* Onpoc Ha 3aHATHsX;
* KoHcriekT

* KoHurposnbHas pabota;
* Otyer no
nabopatopHoii pabore;

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

* Onpoc Ha 3aHATHUsX;
* KoHcnekr

e OrtyeT 110
naboparopHoii pabore;
e OrtueT 110
VHJUBUAYaTbHOMY
3a/IaHUIO;

* 3auert;

CaMOTMOJTOTOBKY; CaMOIIO/ITOTOBKY;
* Tecr; * Tecr;
e 3auert; * 3auer;
dopMy/MpoBKa TOKasaTesield M KpUTepPUeB OLleHUBAHWS [JaHHOW KOMITeTeHI[UM TIpuBe/ieHa B
Tabmumie 4.
Tabsuria 4 — TToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb Y™meTb Bnagets
OTvyHO * BJajieeT TIOJTHOM

(BbICOKMI YPOBEHB)

CUCTeMOM 3HaHUH O
cofiepKaHWH,
0COOEHHOCTAX
TIPOL[eCCOB
CaMOOpraHu3aluy U
camoo0Opa3oBaHus, ;

* apryMeHTUPOBaHHO

000CHOBBIBAET IMPpUHATEIE

pellieHust TIpY BbIOOpe
TEeXHOJIOTUU UX

* TOTOB U yMeeT
¢dbopmupoBaTh
TIPUOPUTETHBIE LIe/TA
JesITeNIbHOCTH, ZiaBast
TIO/THYIO apryMeHTaLUI0
TIPUHUMaeMbIM
pelleHusIM TIpy BeIbope
Croco0OOB BBITIOTHEHUS
JeATeIbHOCTH:;

* yMeeT CTPOUTH
TpOLIeCC

* JIEMOHCTPHUDYET
000CHOBaHHBII BBIOOD
MIPUEMOB CaMODETYJISALIAU
TIPU BBITIO/THEHUH
JieATeNbHOCTH B
YCJIOBUSIX
Heorpe/ie/IeHHOCTH:;

* [IeMOHCTPUPYET
BO3MOXXHOCTb TIEPeHOCa
TEXHOJIOTHUU
OpraHu3ariyu nporiecca
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peanu3alyy C yueToM
1esien
ripodeCCHOHATBLHOTO U
JIMYHOCTHOTO Pa3BUTHSL. ;

camoo0bpa3oBaHUs C
YUETOM BHEIITHUX U
BHYTPEHHHUX YCIOBUM
peanu3arLuu;

camoo0Opa3oBaHus,
c(hopMHPOBaHHOM B
oJiHOM chepe
JiesITeIbHOCTH, Ha ApyTrue
cepbl, MOTHOCTHIO
000CHOBBIBasi BLIOOP
HCTIO/Tb3yeMbIX METO/[0B
Y TIPUEMOB.;

Xoportio (6a30BbIit

¢ 3HaeT CoAepKaHue U

* TUIaHUPYA Liesn

* JIeMOHCTpUpYeT

camoo0Opa3oBaHus,
HEKOTOPBIX
ocobeHHOCTeH U
TeXHOJIOTUW peann3ariuy,
HO He MO)KeT 060CHOBaTh
WX COOTBETCTBHE
3arIaHUPOBAHHBIM
L[e/IsIM
ripoecCcrOHaIbLHOTO
COBEpIIIEHCTBOBAHUS;

JeTeIbHOCTH He
TIOJTHOCTBIO YUMTHIBAET
BHELIIHWE ¥ BHYTPEHHHE
YCJIOBUS UX
JOCTIDKEHUS:;

* BJIaZieeT OT/Ie/IbHBIMU
METOZIAMH U TIPUEMaMHU
oTbopa HeoOX0UMOH
JJIs1 YCBOEHMUSI
uH(OpMaIUH, JaBast He
TIO/THOCTBIO
apryMeHTHpPOBaHHOE
ob0CHOBaHUe ee
COOTBETCTBHUS LIE/ISIM
camoo0pa3oBaHus;

YPOBEHb) 0COOEHHOCTH TPOLIECCOB | [IeSITeTbHOCTH C yUeTOM BO3MOYKHOCTD U
camMoopraHusanuy u YCJIOBUIM UX AOCTH)KEHUs],  000CHOBAHHOCTH
camoobpa3oBaHus1, HO JlaeT He I1I0JIHOCTBIO peanu3sanyu IpueMoB
JaeT HeloJjiHoe apryMeHTHpOBaHHOE CaMOpeTy/IALUUIIPU
obocHOBaHMe obocHOBaHMe BBITTOJTHEHUH
COOTBETCTBUSA COOTBEeTCTBUSA JeATe/IbHOCTH B
BbIODAHHBIX TEXHOJIOTHH | BBIOpPAHHBIX CITIOCOOOB KOHKDETHBIX 3a/jJaHHbIX
peanusalyu NpoLeccoB BBITIO/THEHUA YC/IOBUAX;

LIe/IIM JesITe/IbHOCTU * BJlaJieeT CUCTEMOM
1po¢eCCHOHATBHOTO HaMeueHHbIM LIeJIAM; [IPHeMOB OpraHU3aLUun
pocra.; * BJajieeT CUCTeMOU npoiecca

oTbopa cofiep>kaHust camoo0pa30BaHUs TOJTBKO

o0yueHus B B omipeziesieHHOM cepe

COOTBETCTBUU C JesATe/IbHOCTH. ;

HaMeuyeHHbBIMU Lie/IIMU

camoo06pa3oBaHusl, HO

TIpY BEIOOpE METO/I0B M

[IPUeMOB He [I0JITHOCTBH0

YUUTBIBAET YC/I0BUA U

JIMYHOCTHBIE

BO3MO)XHOCTH OBJ/IaJIeHUS

9TUM COZiep>KaHUeM.;

YIOB/IETBOPUTE/IEH | * 1@eMOHCTPUPYET * TIpY IVJIaHUPOBAHUU U * BajeeT 0T e/ bHbIMU

0 (TIOpOroBEIi YaCcTUYHOE 3HaHUe YCTaHOBJICHUU rpreMamu

YPOBEHb) CoZep>KaHus IpoLeccoB TIPUOPUTETOB 1ieieid caMoperyJ/sLuy, Ho
camMoopraHusani u ripoceccroHabHOM JoIycKaeT

CYII[eCTBEHHbBIE OIINOKH
TIPU WX peasu3aliiu, He
YUUTBIBasi KOHKPeTHbIe
yCJIOBUS U CBOU
BO3MO)KHOCTHU TIpU
TIPUHATHUU PeLleHul. ;

* BajieeT OTAeTbHbIMU
TpreMaMH OpraHU3aliu
CcoOCTBEHHOM
M03HaBaTe/IbHOM
JlesiTesTbHOCTH,
0CO3HaBasi MepCreKTUBEI
rpodeCcCroHanbHOTO
pa3BUTHs, HO, He flaBast
apryMeHTHpOBaHHOE
obocHOBaHMe
a/IeKBaTHOCTHU
oToOpaHHOM Ay1st
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YCBOEHUS ;

2.2 Komnerenuusa OITK-3

OTIIK-3: crocobGHOCThIO BIaZieTb OCHOBHBLIMU MeTOZaMHU, CIIocob0aMu ¥ Cpe[iCTBaMU TOTyUYeHus],
XpaHeHws1, iepepaboTKu UHMOpMaLvH.

st hopMUpoBaHUsT KOMITeTEHIIMK HEO0OX0[UMO OCYILIeCTBUTh Psifi ITAroB. DTarbl HOPMUPOBAHKS
KOMIIeTeHL|UM, TpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM M UCIOJb3yeMble Cpe/CTBa OLeHWBAHUS
TIpe/ICTaB/IeHbI B Tabmuiie 5.
Tabsuria 5 — OTaribl HOPMUPOBAHMS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHKS

MPOTeKaHUsI XUMHUECKUX
PeaKIuii; XUMHUYeCKYI0
TePMOJJUHAMUKY U
KUHETHKY; SHEPTeTUKY
XUMHUUECKUX TPOLIECCOB,
XUMHUeckoe U (hazoBoe
paBHOBecHe,
PeaKLMOHHYIO
CTIOCOOHOCTD BEIIeCTB,;
3aKOHOMEPHOCTHU
MPOTEeKaHUsI
3/IEKTPOXUMUYE CKUX
TMIPOLIECCOB, MPOLECCHI
KOPpO3UHU MEeTaJIIOB U
MEeTOZIbI 3alUThI OT
KOppO3uun

CocraB 3HaThb Y™meTb Bnagets
Copeprxkanve OCHOBHbIE MOHATUS U WCII0/Ib30BaTh HaBbIKAMU MOCTAaHOBKHU U
3TaroB 3aKOHbl XUMUH, CTPOEHUE |TeopeTUuecKue 3HaHUS MIpOBe/IeHUsI

aToMa, XUMUUeCKHe JIIs1 pellieHust 3KCIiepuMeHTa, 00paboTKu
3/IeMEeHTbI U UX MpaKTUUeCKUX 3a/jau, A/1s1 | pe3y/bTaToB

Ccoe/IMHeHUsl, CBOMCTBa HMHTeprpeTanuu SKCIIepUMeHTa

BeL[eCTB U UX pe3y/bTaToB

PeakL[MOHHYIO SKCIIepUMeHTa

CTII0COOHOCTD, 00IITHe

3aKOHOMEPHOCTH

Bunpl 3aHATHI

¢ [lpakTrhueckue
3aHATUS;

* JlaboparopHble
3aHATUS;

* Jlekuuy;

* CamocTrodTenbHas
pabora;

* [IpakTHUueckue
3aHATHS;

* JlabGopaTtopHble
3aHATHS;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* JlaboparopHbie
3aHATHS;

* CamocTodTebHas
paborta;

Ncronb3yembie
cpefcrTBa
OLleHUBaHUs

* KoHTposbHast paboTa;
* Ortyet no
nabopatopHoii pabore;

* Otyet no
VHAUBU/1yaIbHOMY
3a/laHUIo;

* Onpoc Ha 3aHATHsX;
* KoHcriekT
CaMOITIO/ITOTOBKH;

e Tecr;

* KoHnrposnbHast pabota;
* Otyer no
nabopatopHoii pabore;

* Otyet no
WH/IUBH/IyaTbHOMY
3a/IaHUIO;

* Onpoc Ha 3aHATHUSX;
* KoHcnekr
CaMOTIOJTOTOBKHY;

* Tecr;

e OrtyeT 110
naboparopHoii pabore;
e OrtueT 110
VHJUBUAYaTbHOMY
3a/IaHUIO;

* 3auert;
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* 3auerT; * 3aueT;
dopMynMpoBKa MoKa3aTesiell U KpUTepHeB OLleHHMBAaHUS [JaHHOM KOMITeTeHLIUM TpuBe/leHa B
Tabnme 6.
Tabnuiia 6 — IToka3aTesiM M KpUTEPUU OL[eHMBAHUSI KOMIIETeHL[MH Ha 3Tarnax
CocraB 3HaThb YmeTb Bnagetb
OT1nnyHo * aHa/IM3UupyeT U * pelarb * CBOOOZIHO OTIepUpyeT
(BBICOKMIA YPOBEHb) | BOCIIPOM3BOJUT pa3HOIIaHOBbIE MeTo/[ue CKUMU
B3aHMMOCBSI3b MpakKTUYeCKUe 3alauu C YKa3aHUsIMHU K
XUMHUYECKUX MOHSATUA U | OCO3HaHHBIM BBITIO/THEHUIO
3aKOHOB; CBOOO/IHO HCIT0/Tb30BaHHEM 5KCIIepUMeHTa U

dbopmynupyet
XUMUYeCKHe 3aKOHBI;
TipeZicTaB/sieT CrIoCOObI U
pe3y/bTaThl
WCTIO/Ib30BaHUS
Pa3/IMYHBIX XUMUYECKUX
Mo/iesieit; BOCITPOU3BOJUT
TeopeThueCKui
MaTepuasn 6e3
WCTIO/Tb30BaHUsl yueOHOTO
11ocobust; cBOOOAHO
W3jIaraeT MaTtepuan B
YCTHOW U MUCbMeHHOU

dopwme. ;

TeopeTHueCKHUX 3HaHUM;
TIPUMEHSITh TTOTy4YeHHbIe
3HaHUS /IS
WHTEePIIpeTaLu
pe3yJ/ibTaToB
JKCIIepPUMEHTa,
CaMOCTOSITE/TEHO
copMyIMpOBaTh
BBIBOJZIBI;
CaMOCTOSITe/IbHO
aHalM3upyeT
CBOJMMOCTD TIOTyYeHHBIX
pe3yJ/ibTaToB
5KCIIepUMeHTa C
TeopeTHue CKUMHU
TIpe/INOChITKaMU;

opraHusyeTt paboty B
KOMaH/ie; Ha BEICOKOM
YPOBHE CTPOUT
rpaduueckue
3aBUCUMOCTH U
obpabarbiBaeT
pe3y/bTaThl
JKCIIePHUMEHTa;
CaMOCTOSTE/TbHO
opraHusyeT
JIOTIO/THUTE/TBbHBIN 3Tar
MOCTaHOBKH
3KCIIepUMEHTa [IJist
IOy YeHUSI
Y/IOB/IETBOPUTETHHOTO
pe3y/bTara;
CaMOCTOSTE/TbHO
obpabarbiBaeT
3KCIIepUMeHTa/TbHbIe
JJAHHBIE W COCTaBJISIET
OTYET B TEUEHHE
TJIAHUPYEMOTO 3aHSTHS. ;

Xopotiio (6a30BbIit
YPOBEHD)

* TIOHUMaeT CBSI3U
MEX[y pa3/TuuHbIMUA
XUMUYeCKUMU
TIOHATHSIMU;
(dhopmynupyet
XUMHYeCKHe 3aKOHbI;
VIMeeT Ipe/iCTaB/eHue 0
XUMHAYECKUX MOJeIsiX;
apryMmeHTHUpYyeT BbIOOp
MeTo/ja pellleHus 3a/auy;
COCTaBJIsIeT MJ1aH
pelLleHus 3a/aul;
BOCITPOM3BOZAUT
TeopeThueCKui
Marepuail C
VCTI0/Ib30BaHUEM
TeopeTUueCKUX 3HaHUM
wi yuebHOro mocobus;
YaCTUYHO M3/1araet
MaTepuas B yCTHOU U

* pellaTh MPAKTUYeCKUe
3a7iaun 0a30BOTO YPOBHS
C WCII0/Tb30BaHUEM
TeopeTUueCKUX 3HaHUU
WM yueGHOro Tocoous;
CaMOCTOSITe/TEHO
No/I0MpaTh U TOTOBUTh
JUTST 9KCTTIEPUMEHTA
HeoOxorMoe
obopyoBaHue;
TIPUMEHSITh METO/IbI
pellieHus 3a/iay B
HEe3HAKOMBIX CUTYalUsIX;
KOPPEKTHO BbIpa)kaTh U
apryMeHTHPOBaHHO
000CHOBBIBAThH
CXOJUMOCTD TIOTyYeHHBIX
pe3y/ibTaToB
JKCIIePUMEHTa C
TeopeThye CKUMH

* KPUTHYECKH
OCMBIC/TIBaeT
TIO/TyYeHHbIe 3HaHWS;
oTepupyeT

MeToZye CKUMHU
yKa3aHUSIMU K
BBITTOJTHEHUIO
9KCIIepPUMEHTa C
TIOMOIIIBIO PYKOBOJUTEJISI
KOMaHZIbl U/
TIperiofiaBareJis,
opraHusyeTt paboty B
TpyIIre; Blazieet
pa3HBIMU CII0OCOOaMHU
TIPe/I0CTaB/IeHUS]
XUMHUYEeCKON
UH(OpPMaLH, CTPOUT
rpacduueckue
3aBUCUMOCTH U
obpabarbiBaeT
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nMcbMeHHoM (opMme ; TIpe/iNOChIIKaMU C pe3y/bTaThl
TIOMOIIIbIO PYKOBO/IUTEJISL | JKCTIePUMEHTa;
KOMaH/Ibl WIN obpabareiBaeT
Tipero/iaBareJis ; JKCTiepUMeHTaIbHbIe

JlaHHbIe U COCTaBJIsIeT
OTUeT YaCTUUHO B
TeueHHe TJIaHUPYyeMOro
3aHATUSI CAMOCTOSTE/TEHO
W/ TIPU TIOMOLLA
PYKOBOZUTEJISI KOMaH/Ibl
WU TIpernojaBarersi. ;

(hopmynupyeT 0CHOBHbIE
XUMUUeCKHe 3aKOHbI,
(hakTbl, uaey;

y4yeOHOro TT0Co0uS;
paboTaTk CO CTIpaBOYHOMN
JIATepaTypoMu;

YIOB/IETBOPUTEBH | *  naeT Orpe/eneHus * pemarb NpakKTHYeCKWe | * BbINIOJ/IHSIET
0 (1IOporoBeIN OCHOBHBIX [TOHATUIN 3aau 0a30BOr0 YPOBHA | YKCIIEPUMEHT C
YPOBEHb) XAMUH; YaCTUUHO C UCTI0/Ib30BaHUEM TIOMOIIIBIO PYKOBOZUTEISt

KOMaHZIbI WA
TIperiofiaBareJis;
crioco6eH KOPPeKTHO

BOCIIPOU3BOAUT WCII0/Ih30BaTh PUOOpPE], | 0OpaboTath

TeopeTHUe CKUH yKa3aHHbIE B OITUCAHUM | TIPeACTaBUTH Pe3Y/IbTaThl
Marepuar C nabopaTopHoO¥ paboThI; JKCIIepUMeHTa B
WCII0/Ib30BaHUEM TIpe/iCTaB/ISATh rpadguyeckoit popme;
yueOHOTr0 1oCcoows; pe3yJbTaThl CBOEH COCTaBJISIeT OTYET 110
3HaeT OCHOBHbIE METO/BI | paboTHL. ; pe3ynbraTam

peleHKd TUIIOBBIX 3aJa4
" yMeeT UX MMPUMEHSATDb

5KCIepUMeHTa YaCTUUHO
B TeueHHe TJIaHHPYyeMOro

3aHATHS WU BO
BHeay/IUTOPHOE BpeMsl
TIPU TTOMOIIU
PYKOBOZAUTE/IS] KOMaH/Ibl
WY TIpero/aBareis ;

Ha MPaKTHKe ;

3 TunoBble KOHTPO/IbHBIE 33/JAHUSA
st peanmu3aluy BBIIIETIEPEUMCIEHHBIX 3a/lau 00yYeHUs] UCIIOJb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3aflaHus WK WHble MaTepHasbl, HeoOXoAMble AJIs1 OLeHKM 3HaHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa
JesITeIbHOCTH, XapaKTepU3yHOIIUX STarbl (OPMUPOBaHUSl KOMIIETEHLIMM B MpoOLiecce OCBOEHHs
obpa3oBaTebHOM MPOrpaMMBl, B CIeAYIOIIEM COCTaBe.

3.1 Bonipocbl Ha CaMOIIOATOTOBKY

— Pasgen 4. DOnekrpoxumuueckue mnpoueccel. Koppo3us wera/ioB 1. Urto u3yuvaer
nekTpoxumusi? 2. UTO Takoe OKHC/IUTEeTbHO-BOCCTAHOBUTE/bHbIe peakiuu? 3. [laiiTe orpejeneHue
TIOHSITUSIM «CTETeHb OKHC/IEHUSI», «BOCCTAHOBUTEb», «OKUC/IUTENb». 4. UTO U3 cebsl TpeicTaB/sieT
TIpOLIeCC OKWUCJIEHWsT M MPOLeCcC BOCCTaHOBAeHUsA? 5. Kakue 37eKTpOfHble TPOLIeCChl MTPOUCXOAAT Ha
TIOBEPXHOCTH MeTaslI-pacTBOpP MOHOB MeTasna? 6. Kak obpa3yercst BOMHON 3/1€KTPUUECKUEN CIOH? 7.
UTo Takoe 371eKTPOAHBIN MoTeHIMan? OT yero oH 3aBUCUT? 8. UTO Takoe rajibBaHUUeCKU 31eMeHT? U3
yero oH coctouT? 9. Kak 3apsbKeHbl KaTtoz, ¥ 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 CU/Ia rajlbBaHUYeCKOro syieMeHTa? Kak
OoHa paccuuThiBaeTcsi? 13. UTo Takoe CTaHAApPTHBIM BOJOPOAHBIN 371eKTpoA? 14. UTo Moka3bIBaeT psifi
/IeKTPOXUMHUYECKUX HarpsbkeHu MeTaioB? Kak pacrnonoxkeHbl MeTasuibl B 3ToM psafy? C ueM CBsi3aHa
BOCCTAHOBHTe/bHasA crocobHocTb MetannoB? 15. TlpuBegute ypaBHeHue Hephcta. [l uero oHo
vcnoab3yetcsa? 16. Uto Takoe syekTponv3? M3 yero cOCTOUT cucTema, re MpoTeKaeT 3y1eKTposus? 17.
Kak 3apsbkeHbl Karof, U aHOZ Ipu 3ekTponuse? 18. Kakue THIIBI 3/1€KTPOZAOB MCIIO/b3YIOTCS IIPU
anektponu3e? 19. KakoBbl 3aKOHOMEpPHOCTH TMpPOTeKaHus 3/eKTposin3a B pacmuiaBax? 20. KakoBbl
3aKOHOMEDHOCTH TpOTeKaHus 371eKTpoau3a B pactBopax? 21. Chopmynupyiite 1 u 2 3akoHbl Papages.
Uro Takoe BbIx0Z Mo TOKy? 22. UTo Takoe kOppo3us MeTa/uioB? 23. KakoB mMexaHM3M XMMUYECKOW M
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3/IeKTPOXUMHUYECKOW KOppo3ur? 24. MeTopl 3alUThl OT KOPPO3HH.

— Pasgen 3. Xumuueckass KMHeTMKa M XUMHYecKoe paBHoBecue 1. UTo M3yuyaeT Xxumuyeckas
KuHeTHKa? 2. UTO Takoe roMoreHHble W TeTeporeHHble peakuuu? 3. laiiTe oripesesieHde CKOPOCTU
XUMHYeCcKo# peakiyu. 4. OT Kakux (aKTOpPOB 3aBUCUT CKOPOCTb XMMHUUeCKoli peakiuu? 5. Kak 3aBucut
CKOPOCTb XUMHUECKOW peaklUM OT KOHLleHTpaluii peareHTOB? 6. ChopmynupyiiTe 3aKOH [eHCTBYIOIIMX
Macc Ji1 CKOPOCTM XUMMUeCKOU peakuuu. IIpyBeauTte ero maremarnueckoe BelpakeHue. 7. UTo Takoe
KOHCTaHTa CKOpOCTH peakiuu? OT yero oHa 3aBUCUT? 8. Kak 3aBUCUT CKOPOCTh XMMUYeCKOW peaki[uu OT
Temneparypsl? 9. Chopmynupyiite npaBuio Baut-T'odda, npuBesuTe ero MareMaTueckoe BbIpakKeHHe.
10. YTo noka3sbIBaeT TemriepaTypHbiid Ko3dduiieHT ckopocTy peakiiuu? 11. UTto Takoe KaTtanu3zaTtop? 12.
[aviTe onpefjesieHMe SHEPryUy aKTUBaLMKM peakuyu. OT yero oHa 3aBUCHUT? 13. KakoB MexaHU3M [1eHCTBUS
Karasmzaropa? 14. IlpuBegure ypaBHeHWe AppeHHycCa, MOSICHUTE KaKue BeJUYMHbI BXOASAT B 3TO
BbIpakeHHe. 15. [lanTe onpeziesieHe XMMUYeCKOro paBHoBecus. 16. UTo Takoe KOHCTaHTa paBHOBeCHUS?
Harvimure MaTematrueckoe BbIpakeHHe [/ KOHCTaHTbl PaBHOBeCHUS], MOSICHUTEe, KaKue BeJTUUYUHbI TyZa
BxogaT. 17. Chopmynupyiite npuHiun Jle-Illatense. 18. Kakue ¢akTopbl BAMAIOT Ha CMelljeHUe
XUMUYECKOTO PaBHOBECHS B CUCTEMe U KaKuM 0Opa3om?

— Pasgen 2. Xumuueckass tepMmoguHamuka 1. UTo u3ydaeT xumuyeckas TepMOJUHaMUKa? 2.
[aiiTe ompezeseHue TMOHITUIO «XUMUUecCKas cucTeMmar». 3. [lepeumcivre TUIBI XMMHUECKUX CHUCTEM,
JanuTe UX XapakTepucTuKy. 4. Kakue TWIBI TepMOJMHAMHUeCKMX MPOLIECCOB MOTYT NPOTeKaTb B
XUMHUYeCKUX cucteMax? [laiiTe UWX XapakTepucTuky. 5. Kakuhe mapameTpbl B/IUSIOT Ha
TepMoiuHaMuyeckoe cocTtosiHue cuctembl? 6. Cdopmynupyiite 1 3akoH TepMoAguHaMuKu. /[laiite
orpefie/ieHHe TIOHATUSM «TeIIoTa», «paboTa», «BHYTpeHHss 3Heprusi». 7. Kakue BHbI paboT uaiie
BCEr0 COBEpIIAIOTCI B XUMMUeCKMX cucTemax? 8. [laiiTe ompefesneHve >SHTaibluu. B uem oHa
u3smMmepsiercsi? 9. Uto Takoe TerioBoit a¢dekT peakiuu? [laiiTe oripejiesieHHe 3K30- U SHIOTePMHUUECKOU
peakimy. 10. YTo Takoe TepMOXUMHUECKOe ypaBHeHHe? Ilepeunc/iiuTe 0OCOOEHHOCTH 3aITUCH
TepMoxuMHueckux ypaBHeHud. 11. Cdopmynupyiite 3akoH ['ecca u ciencTBue U3 3akoHa [ecca. 12. Uto
Takoe CTaHJApPTHas SHTajblMsl oOpa3oBaHusi BemjectBa? 13. UTto Takoe 3HTporus? B uem oHa
n3Mepsiercsi? OT Kakux (pakTopoB oHa 3aBUCUT? 14. ChopMynvpyiiTe 2 U 3 3aKOHbI TeEPMOAUHAMUKU. 15.
Kak paccunThiBaeTcsi U3MeHeHHe SHTPOIMHU B TIpPOLiecce XMMUUeCcKor peakiuu? 16. [alite onpezeneHue
sHepruM ['ub6ca. [ns uvero wucmonb3yercs 3Ta BenmuuuHa? 17. Kakumu dakrtopamu orpeenseTcs
CaMOIIPOX3BOJILHOCTb IPOTEKaHUs peakLiuu?

— Pa3gen 1. OcHOBHble MOHATHS U 3aKOHbI XuMuM 1. [laiiTe onpefiesieHUs] TIOHATUSIM «aTOM»,
«MOJIeKy/a», «XUMUYeCKui s71emMeHT». 2. UTO Takoe MpoOCTble W C/IOKHBIe BemjectBa? 3. UTo Takoe
auiotporius? 4. [laiiTe onpejeneHUe TOHSITUIO «KOMMYeCTBO BeljecTBa». 5. CKOMBKO CTPYKTYPHBIX
3/71eMeHTOB cofiep)kuT 1 Mosib BellecTBa? 6. [laiiTe oripesiesieHHe TIOHSITHUSIM «OTHOCHTe/bHAsi aTOMHasl
Macca» U «OTHOCUTe/IbHasi MOJIeKyJsipHasi Macca». B Kakux eauHULaX OHU usMepsitotcs? 7. UTo Takoe
MossipHasi Macca? B dyem oHa usmepsiercs? 8. Uepe3 Kakue Be/IMUMHBI MO)KHO PacCUMTaTh KOJIMYECTBO
BemlectBa? 9. CdopmynupyiiTe 3akoH coxpaHeHMsi Macchl BemjectBa. 10. Cdopmynupyiite 3akoH
TIOCTOSTHCTBA COCTaBa BelrjecTBa. YTo Takoe Oeprosmmabi? 11. UYTo Takoe SKBHUBa/ieHT, ¢aKTop
3KBHBa/IeHTHOCTH? 12. Kak paccumThIBaeTCsl S5KBMBaJIeHTHasi Macca BelllecTBa? B ueM oHa u3mepsieTcs?
13. CdopmynupyiitTe 3akoH 3kBuBaneHTOB. 14. Chopmynupyiite 3akoH ABOrafipo U CJIe/ICTBUsSL U3 Hero.
15. Yrto Takoe MOJISIpHBIN 00beM raza? YUemy oH paBeH? 16. UTto Takoe HopMasbHble ycioBus? 17. Kakue
Be/IMUMHBbI BK/IIOYaeT B ceOsi ypaBHeHWe MeHeneeBa-Kianeiipona? [Ins yero oHO ucmonb3yetcs? 18.
Cdopmynmupyiite 3akoH 00beMHbIX OTHowmleHuid. 19. [lalite coBpeMeHHYH (OPMY/IUPOBKY
repuojuyeckoro 3akoHa. 20. B uem 3ak/touaeTcsi TeOprst XMMHUUYECKOro CTpoeHust bytieposa?

3.2 TecToBble 3agaHusA

— 1. XvMuueckasi TepMOJMHaMKUKa onpe/ienisieT: a) TeryioBble 3G QeKTbl pPa3InYHbIX XUMUUECKUX
U (QU3MKO — XMMHMUECKHX TpoLeccoB; 0) BePOSTHOCTb CaMOIPOM3BOJILHOTO IPOTeKaHWsi XHMHUEeCKOro
rpoLjecca B TOM WIM UHOM HallpaB/ieHUH; B) CKOPOCTb MPOTEKaHWs XUMHUUYEeCKOr0 MpoLiecca; I') yC/I0BUS,
IpU KOTOPbIX XHMMMUecKas peaklusi OyZeT HaxO[AUTbCS B COCTOSHUM paBHOBecus. 2. V3yueHue
NPOTeKaHHsl XUMUYEeCKUX PeakLUil C TMO3UWLMK TepPMOAWHAMUKN He TpeOyeT CBeZieHHI O: a) CTPOEHHU
MOJIEKY/T BellleCTB, YYacTBYIOIIMX B peakljuM; 0) MexaHM3Me IpOTeKarolllell peakljiM; B) Haua/JbHOM M
KOHEYHOM COCTOSIHUM CHMCTeMbl; I') BHEIIHHWX YCJOBMSIX, B KOTOPbIX HaxoguTcsi cucrema. 3. Ilog
TEepMO/IMHAMUUECKOIl CHCTeMOW TofipasyMeBalOT: a) Habop CBOWCTB H3yuyaeMoro oObekTa; 0)
OKPY’KalOIIMii Hac BHEIIHWA MHp; B) M30pPaHHYIO COBOKYITHOCTH Tel WM BELeCTB, COCTOSIIYIO W3
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O0/IBIIIOTO YKMC/Ia CTPYKTYPHBIX eWHHL] (MOJEKY/, aTOMOB, MOHOB) W OT[e/IeHHYI0 OT BHEILIHed Cpeibl
orpe/ie/IeHHOM TpaHULIeN WM MOBEPXHOCTBIO pa3fienia; I') PeaklL[MOHHBIM COCyZl, B KOTOPDOM IpOTEKaeT
XUMHYeCKas peakiysi, BMeCTe C OKpPY’Karolllel ero BHeIlIHel cpeZior. 4. BHelHel cpefjoi MO OTHOLLIEHHIO
K TepMOAUHAMUUECKOW CHcTeMe SIB/SIeTCS: a) Ta 4YacTb IPOCTPAHCTBA, B KOTOPOM OCYILLeCTB/SIETCS
M3yJaeMblii porjecc; 0) OKpy»Karolljasi ee rpaHULIA pasZesa, HarpuMep, CTeHKH PeakIMOHHOTO COCY/a; B)
BCe TO, YTO HAXOJUTCSl BHe TMOBEPXHOCTU pas3fiesia CUCTEMbI; I') COBOKYMHOCTb MOJIEKYJ, aTOMOB WU
VIOHOB XMMHWUECKUX BellleCTB, y4YaCTBYIOIIMX B peaklyu. 5. [IoBepXHOCTB pa3jena TepMOoJyuHaMU4eCKOn
CHUCTeMbI: a) Bcerjja ObIBaeT peasibHOM; 0) SIB/IsSIeTCS MeXaHUUeCKU JKeCTKOM, T.e. HeCrioCcoOHOW U3MeHsITh
CBOM pa3Mepbl; B) MOXeT ObITh BOOOpakaeMOW WM YCJIOBHOM; TI') MOXeT ObITh MPOHUIIAEMON U
TeruIonpoBofHONW. 6. M3o/mvMpoBaHHble CHUCTeMbl OOMEHMBAIOTCS C BHeIIHeW Cpefjoii: a) TOJbKO
BelecTBOM; 0) TOJIBKO SHeprueli; B) Kak BeIlleCTBOM, TaK U SHEpPrHell; I') He CrIoCOOHbI 0OMeHHBATbCSI HU
TeéM HU APYTUM. 7. 3aKpbIThle CUCTeMbl 0OMEHMBAIOTCSI C BHEIIHel Cpe/joif: a) TOJBKO BeleCTBOM; 0)
TO/TLKO HEPTHel; B) Kak BeleCTBOM, TaK M SHepryei; ') He CrioCOOHbI 0OMEeHHBAThCS HU TéM HU JJPYTHM.
8. OTKpBIThbIE CHCTEeMbI 0OMEHHBAIOTCS C BHEIIIHeH Cpe/joif: a) TOMBLKO BellecTBOM; 6) TOMBKO SHeprueii; B)
KakK BeI[eCTBOM, TaK U JHEPTvel; T) He CrliocOOHbI 0OMEeHMBATbCA HU TeM HU APYruM. 9. K OTKpBITBIM
cUCTeMaM OTHOCSATCS: a) uesioBeK; 0) pacTuTe/libHble U >KUBOTHble K/IeTKW; B) TepMeTHYeCKUi
PEeaKI[MOHHBIM COCy/], B KOTOPOM TPOTeKaeT XUMUYecKasi peakiysi; r') 100oe )KUBOTHOe, HaCeKOMOe WITN
pactenue. 10. B 3aBUCUMOCTH OT CBOEro COCTaBa TepMOAMHAMHUeCKHe CUCTeMbI OBbIBAIOT: a) 3aKphIThIE;
0) u30/MMpOBaHHbBIE; B) OJIHOKOMITOHEHTHBIE WJIH TPOCThIE; T) MHOTOKOMITOHEHTHbIE WU C/IOXKHBIe. 11.
[TprMepoM MPOCTOM CUCTEMBI SIB/ISIETCS: @) COCY/], C BOZIOM, B KOTOPOM IJIaBalOT KyCOYKH Jib/ia; 0) 3eMHast
atMocdepa; B) COCy/, MOJHOCTBIO 3arlOIHEHHBIN OTpe/ie/IeHHOW OpraHWuYeCKOW >KUAKOCTBIO; T) 000
BOJHBIM pacTBop BelectBa. 12. IIpriMepoM CIOXXHOM TepMOJVMHAMHUYECKONM CHUCTEMbI SIBISETCS: a)
TpexdasHas cucteMa «jef, — Bofia — rmap»; 0) 3eMHasi atMocdepa; B) /000M BOJHBINA pacTBOP TOTO WA
VHOTO Bel|eCTBa; ') peakL[MOHHBIN COCY/l, B KOTOPOM OJJHOBPEMEHHO MPUCYTCTBYIOT KaK UCXOAHbIE, TaK U
KOHeuHbIe BemlecTBa. 13. [OMOreHHOH TepMOMHAMUYECKON CUCTEMOM SIB/ISIETCS: a) 3eMHast aTMocdepa; 6
) mo6oi BOAHBIM pacTBOP TOTO WM WHOTO BEIeCTBA; B) UeJOBEUECKHI OpPraHu3M; T') COBOKYITHOCTb
BOJABI, /bJa U BOJSAHbIX MapoB. 14. [eTeporeHHOW TepMOAWHAMUYECKOW CHUCTEMOW SIB/ISETCS: a)
COBOKYITHOCTb ZIByX HEOIDaHUUEHHO CMeIIHMBalOIIUXCsl JKUKOCTelt; 6) ro0ble MeTa/linuecKue CIijlaBbl; B
) 4ye/l0OBeYEeCKH OpPraHW3M; I') COBOKYITHOCTb ZIBYX HECMEIMBAIOLIUXCI MeXAy COO0O0U >KUAKOCTeH. 15.
da3oit Ha3bIBaeTCS: a) OMpe/ie/ieHHOe arperaTHoe COCTOsIHUE BelllecTBa; 6) 0b0e B) COBOKYITHOCTh BCEX
OZTHOPOJIHBIX TIO COCTaBy M CBOWCTBAM uacTell TeTepPOTeHHOW CHUCTeMbI; T) r00asi 4acTb CHUCTEMBI,
OTZe/iIeHHasi OT [IPyTUX ee YacTel orpe/ie/ieHHOM MOBEPXHOCThIO pa3fena. 16. [oMoreHHble cUCTEMBI: a)
MOTYT OBbITb TOJBKO OJHOKOMIIOHEHTHBIMH; 0) MOTYT OBITh KaK OJHOKOMIIOHEHTHbIMH, TaK U
MHOTOKOMITOHEHTHBIMH; B) BCETZd COCTOSIT M3 OJHOW (ha3bl; T') MOTYT COCTOSATh M3 HEeCKOJIbKUX ¢a3. 17.
[eTeporeHHbIE CUCTEMBI: @) HE MOTYT OBbITH OZJHOKOMIIOHEHTHBIMU; 0) HE MOTYT COCTOSITb U3 OJJHOM (ha3bl;
B) BCerja SBJSIOTCS MHOTOKOMIIOHEHTHBIMH; T') MOTYT ObITb KaK OJHOKOMITIOHEHTHBIMM, TaK W
MHOTOKOMITOHEHTHbIMU. 18. MakpockonnueckrM rapaMeTpoM TepMOJVMHAaMHUUYeCKOM CUCTEMbI SB/ISIETCS:
a) ee Temriepatypa; 0) ee mMacca; B) COBOKYITHOCTh 3HaueHW pa3MepOB U TOJIOKeHUM B MPOCTPAHCTBe
BCEX COCTaB/SIFOLIMX CUCTEMY UaCTHL; T) COBOKYIHOCTb 3HAU€HWM CKOPOCTeW [BWKEHHUSI BCeX
KWHeTHYeCKH aKTUBHBIX YacTuL] cucTeMbl. 19. K MUKpOCKonMueCcKUM rapameTpaM CUCTeMbl OTHOCSTCS: a
) ee TeoMeTpUYeCKHe pa3Mepbl, HarpuMep, 00beM; 0) BelMUWHA ee BHYTPEHHEH JHEPruu; B)
COBOKYITHOCTb 3Hau€HWM MacC BCeX COCTaB/SIFOIIUX ee YaCTHL]; ') COBOKYITHOCTb 3HaUeHHWH CKOpOCTel
[BIDKEHUST BCeX KWHETMYECKW aKTUBHBbIX yacTul cucteMbl. 20. IlpriMepomM 3KCTEHCHMBHOTO
TePMOJMHAMHUUeCKOr0 TlapameTpa SIB/sSeTCS: a) Macca TepMOJWHAMHUYecKOW cucteMel; 0) o0bem
TepMOJVHAMHUYeCKOM CHCTeMbl; B) TemrlepaTypa TepMOAWHAMHUYECKOW CUCTeMbl; TI) BeJIMYMHA
BHyTpeHHell 5Heprud cucteMmbl. 21. IIpriMepoM MWHTEHCHBHOIO TepMOAMHAMUUECKOTO IlapaMeTpa
SBMISIETCS: a) Macca TepMOAWHAMHUECKOW CUCTeMbl; 0) 00beM TepMOAMHAMHUUECKOW CHUCTEMBI; B)
JlaBJleHdhe B TOMOT€HHOM TepMOJMHAaMWYeCcKOW CcucTeMe; T) T[UIOTHOCTb B  TOMOTeHHOH
TepMOJVHaMHUUYeCcKor cucrteMe. 22. (CraudoHapHOe COCTOSIHME XapaKTepHO: a) TOMbKO /st
W30/IMPOBAHHBIX cucTeM; 0) pAnas m000d  TepMOAMHAMHUYeCKOM CUCTeMbl; B) /Ui OTKDPBITHIX
TePMOJVHAMHUUYECKUX CUCTeM; T) [/ 3aKpbIThIX TepMOJWHAMUUeCKUX cucteM. 23. PaBHOBecHoe
COCTOSIHMe CHCTeMbl XapaKTepHO: a) TONMbKO [jis M30/MPOBaHHBIX cucteM; 0) g1 mro6oi
TePMOJVHAMHUYECKOM CUCTEMBI; B) /i1 OTKPBITBIX TEPMOJWHAMUUECKUX CUCTEeM; T) [Jisl 3aKPBIThIX
TepMOIMHaMHUYeCKHUX CUCTeM. 24. PaBHOBECHBIM SIBJISIETCSI TAKOe COCTOSIHME CUCTEMbI, [IPM KOTOPOM: a)
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BCe ee TepMOJWHAMHYECKHe TIapaMeTphl OCTAIOTCS HEM3MEeHHBIMH M OTCYTCTByeT OOMeH SHepruei u
BeIL[eCTBOM C BHelllHell cpefjoii; 0) HabmofaeTcsi paBHOLIEHHBbIM B 00e CTOpPOHbI 0OMeH SHeprueil uim
BEIL[eCTBOM C BHEIIIHUM MHPOM; B) TOJIBKO C BHEIIIHEH Cpeioil OTCYTCTBYeT 0OMeH SHeprueii B TOM WIn
VMHOM HarpaBjeHWH; T) ee KaueCTBeHHbIM cocTaB ocTaeTcss HeusMeHHbIM. 25. Jlioboe
TepMOIMHAMUYECKOe COCTOSTHHE CHUCTeMBbI MOXKET OBbITb BBIP@KEHO: a) TOJBKO HabOpOM 3HaueHUWil ee
MaKpOCKOIIMYeCKHX MapameTpoB; 0) Tonbko HaOOpOM 3HaueHUM ee MUKPOCKOIIMUECKUX TapaMeTpOB; B)
Kak HabOpOM 3HaueHHI MAaKpPOCKOITMYeCKHX T1apaMeTpOB, TaK U HAOOPOM 3HaUeHWI MUKPOCKOITHUEeCKHX
napamMeTpoB; T) B 3aBUCMMOCTH OT BHJA CUCTeMbl /MO0 TOMBKO HabOpPOM MHKDPOCKOMWYECKHX
rapaMeTpoB, JMOO TOMBKO HAOOPOM MaKpOCKONIMYEeCKMX TMapaMeTpoB 26. TepMoguHaMuyeCKUM
NpOLIeCCOM  Ha3blBaeTCs: a) U3MeHeHWe BO BpeMeHM 3HaueHUM OfHOIO0 WIM  HeCKOJbKUX
MHKPOCKOITMYeCKHX TTapaMeTPOB CHUCTeMbI; 0) repexos CUCTeMbI W3 OZHOTO PaBHOBECHOTO COCTOSTHUS B
JPpyroe; B) U3MeHeHHe BO BpeMeHU 3HaueHWM OJHOr0 WM HeCKOJbKUX MaKpOCKOIUYeCKHUX IapameTpOB
CUCTeMBbI; ) COXpaHeHMe BO BpeMeHU HeW3MeHHbIMU UMC/IeHHble 3HauyeHWs MaKpOCKOIINYeCKHUX
napameTpoB cucteMbl. 27. [Iporeccel, /s NMpOTeKaHHs1 KOTOPbIX He TpeOyeTcsl OKa3aHUe Ha CUCTEMY
BHEITHEr0  BO3/I€MCTBUS,  HA3bIBAIOTCS: a) KPYroBbIMH; 0)  HECAMOIIPOM3BOILHBIMH;  B)
CaMOIPOM3BO/IBHBIMY; I) CTallMOHapHbIMU. 28. PeanbHble Mpoljecchl, MpoTeKarollde B MPUPOJe U B
OpraHv3Me ueyioBeKa, C TOUKH 3PeHHs TePMOIMHAMUKY MOTYT ObITh: a) TePMOJUHAMHUECKH 00paTUMbIMU
Y PaBHOBeCHbIMM; 6) CaMONPOU3BO/ILHBIMY; B) CTaljMOHaPHBIMY; I') TEPMOAMHAMUYeCKU HeoOpaTHMbIMU
Y HepaBHOBeCHbIMM. 29. BHyTpeHHSs1 3Heprus CHUCTeMBbI: a) SBJSeTCS CYMMOM IIOTeHLMaJbHOM |
KWHEeTHUeCKOM SHepruil BceX COCTaB/SIOIIMX ee 4YacThl; 0) MoXeT ObITh JIeTKO OXapaKTepr30oBaHa
abCOMIOTHBIM ~ YWC/IEHHBIM ~ 3HAueHWeM; B) OCTaeTcs HEeM3MeHHONW B  XOfie  COBepILeHHUs
TepMO/IMHaMUUeCKOI'0 TPOLiecca; I') sIB/IsieTCsl COCTaBHOM YacTbIO MOTHOM WM 0011jel SHepruu CUCTeMBI.
30. I[lpu mnpoTrekaHuM TepMOAWHaMUYeCKHX IIPOL[eCCOB BHYTDEHHsIsI JHEeprusi CHUCTeMbl: a) BCerga
oCTaeTcsl HeM3MeHHOM; 6) BcerJia yMeHbIIIaeTCs; B) BCerjja yBeMUMBaeTCsl; T) MOXKET KaK YMeHbILAaThCs,
TaK U yBeJIMYMBaThCS.

3.3 Temb! HHAUBHUYATBHBIX 3a/laHUN
— XuMHyeckasl TepMOJMHAMMKa. DHepreTrka XMMUUeCKUX peakLiui
— Xumunyeckast KUHeTHKa.
— XuMHYecKoe paBHOBeCHe.
— Karanuruueckue peakLiyu

3.4 TeMbl OIPOCOB Ha 3aHATHUAX

— Ilpegmer xumuu. ATOMHO-MoJIeKy/sipHast Teopusi. OCHOBHble TIOHATHUS: aroOM, MOJIEKYJIa,
XUMHUYeCKuM 3yieMeHT. [IpocTeie U ciokHBIe BewjecTBa. fIBneHwe amiorponuu. MoseKy/sipHasi Macca.
Mons. MonsipHasi macca. CtexroMeTpruyecKre 3aKOHbI: 3aKOH 5KBHBAa/IeHTOB (TIOHSITME SKBUBAaJeHTa U
9KBUBA/IEHTHOM MacChl), 3aKOH TOCTOSTHCTBA COCTaBa XUMUUECKUX COeAUHeHUM. ['a30Bble 3aKOHBI: 3aKOH
00BeMHBIX OTHOILEHWM, 3aKOH ABOrazipo. IleproguuecKuii 3aKOH W TeOpHsl CTPOEHUS XUMHYeCKHX
COeJMHEeHUM.

— CrpoeHne atoma M Ilepyuojuyeckass cucrema syeMeHTOB. [loctynarel bopa. KsaHTOBO-
MexaHuuecKasi Mofesb aroma. @opma atromHbIX opbuTasneii (s, p). KBantoBble uncna. Ipuniun [Maymnu.
[IpaBuno I'yHpga. IIpaBuno KieukoBckoro. Ilepuoguueckass cuctemMa Y TIOPSLOK — 3arlOJTHEHUS
JHepreTUYeCKUX YPOBHEM B CTPYKType atoMa. Pafnycbl aTOMOB M MOHOB. JJIEKTPOOTPULIATETBHOCTD.
OHeprusi MOHHW3aLMY, CPOJCTBO K 3/1eKTPOHY. VI3MeHeHMe CBOWCTB 3/1EMEHTOB U WX COEJWHEHUM M0
1epyozaM U IpyIiam.

— Xwumuueckass TepMOAvHaMuKa. [loHATHe XUMUYeCKoW cucTeMbl. Tumbl cuctem. PaBHOBecHOe
COCTOSIHMe  CUCTeMbl. Tumbl  TepMOJWHAMUYECKUX  TIpOLleccoB:  obOparumbie, HeoOpaTUMbIe,
CaMOTIPOU3BOJ/IbHBIE, paBHOBeCHbIe. OCHOBHBIE TIOHATHSI TEPMOJJUHAMUKU: BHYTPEHHSISI SHeprus, paboTa,
Teriota. IlepBblii 3akOH TepMopvHaMUKU. [loHsiTwe »SHTanbnuu. TeruioBoM >S(@eKT peakuu,
9K30T€PMUYECKHe W HI0TePMUYECKHe peakiuu. TepMOXMMUYeCKHe YPaBHEHUSI M UX OCOOEHHOCTH.
CraHjapTHbIe TeryioThl 00pa3oBaHus BelljeCTB. 3aKoH ['ecca, ciiecTBUe U3 3akoHa ['ecca. TernioeMKoCTb.
[Tonsitve sHTpOonMM. BTOpoM M TpeTuM 3aKOH TepMoAguMHaMHUKH. (CaMOIpPOU30BOJIbHBIE TPOLIECCHI.
OHTa/NBITUIHBIN U SHTPOIUIHBIN (PaKTOPhl XMMHUYeCKUX peakLuii. DHeprusi ['nb6ca.

— Xwumuueckass KUHeTHKa. [OMOreHHble M reTeporeHHble peakUyd. CKOPOCTb XUMHYECKOU
peakiuu. 3aKoH JielcTByrolMX Macc. KoHcTtanTta ckopocTtu peakiuu. [1paBuno Bant-T'odda. Obpatrmbie
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U HeoOpaTUMble XUMHUeCKHe peakiuu. KoHCTaHTa paBHOBecHs.. 3aKOH [IEHCTBYIOIIMX MacC [ijist
paBHOBecusi. [Ipuniun Jle-Illaresbe. OHeprusi akTWBALlUM M YypaBHeHWe AppeHHyca. 3aBUCHUMOCTb
CKOPOCTH peakLyu OT Karanu3aropa. Karanus.

— ®@a3oBble paBHOBecusi. da3a, reTeporeHHass ¥ roMoreHHasi cucreMa. IIpaBuio ¢a3 ['mb6ca.
CrenieHb CBOOOABI, KOMIIOHEHT. OHOKOMIIOHEHTHbIE CHCTeMbl. JlMarpaMMa COCTOSTHUSI —BOJpbI.
[varpaMMbl TIJIaBKOCTH [IBYXKOMITOHEHTHBIX CUCTeM. DBTeKTHKA. [IpaBu/io peiuara. TBep/ble pacTBODSI.
Turbl TBepZAbIX PACTBOPOB: 3aMellleHUs], BHe/IpeHHsl, BLIUMTaHUSI.

— OJIeKTPOXUMHUEeCKHe TIpoLecchl. fABmeHue snekTposnsa. ['abBaHrueckue remMmeHThl. CTereHb
OKHC/IeHUsI, OKMC/IeHHe U BOCCTaHOBJIeHUe. DJIeKTPO/IHbIe TIPOLIeCChl. DIeKTPOBIIKYIIIasi CUJIa 37ieMeHTa.
CraH[apTHbIA BOJOPOJHBIN 371€KTPOA. ONEeKTPOAM3 B pacljiaBe. OJeKTPOJIX3 B pacTBOpe. 3aKOHBI
nekTponusa. Bbixog 1o Toky. Koppo3usi MeTassioB: XWMUUeCKasi, 37eKTpOXUMHUUecKas. 3alluTa
MeTaJIJIOB OT KOPPO3UH

3.5 TeMbI KOHTPO/IbHBIX padoT

— XuMHUecKas CBSI3b

— OcHOBHBIE K/TacChl HEOPraHUUeCKUX coeJuHeHnH. PeakiioHHasi ClT0COOHOCTD BellleCTB

— Crtpoenune aroma. [lepronnueckuii 3aKOH Y NepuoguyecKass CUCTeMa XUMUUECKUX 3/IEMEHTOB
O.W. MeHgeneesa

— OCHOBHBIe TTOHATHS Y 3aKOHbI XUMUU

— OHepreTyvka XUMUYeCKUX IpoLeccoB. XuMuueckas TepMOAUHaMUKa

— XuMHUyYecKass KUHeTHUKa. XMMHUUYeCKoe paBHOBeCHe

— DJeKTpoXuMHuUeCcKue TpoLeccel. Kopposusi MeTasiios

3.6 Tembl 1ab0paTOpHBIX padoT
— Orpenenenue TerioBoro 3¢ dekra peaki[iy HeUTpau3aluu.
— CKOpOoCTb XUMHUYECKUX peakLui. XMMUu4eCcKoe paBHOBeCHe.
— Jluarpamma TIaBKOCTU JABYXKOMITOHEHTHOM CUCTEMBI.
— Jnekrponau3. Koppo3sus.

3.7 3auét

— IlpumepHBI nepeyeHb BOMPOCOB K 3auveTy: 1. [lanTe omnpezeneHUss TNOHATUAM «aTOM»,
«MOJIeKy/Ia», «XMMUYeCKuH 371emMeHT». 2. UTO Takoe MpOCTble W C/IOKHBbIe BemectBa? 3. UTo Takoe
auiotporius? 4. [laliTe onpefenieHUe TOHSITHIO «KOMMYEeCTBO BewjecTBa». 5. CKOMBKO CTPYKTYPHBIX
3/1eMEHTOB CoZiep>KUT 1 Mosib BelectBa? 6. [laiiTe ompezeseHue MOHSTUSIM «OTHOCUTE/bHAs aTOMHast
Macca» U «OTHOCUTe/IbHash MOJIeKyJ/sipHasi Macca». B Kakux eauHULaX OHU usMepsitotrcs? 7. UTo Takoe
MosisipHast Macca? B yem oHa usmepsieTcsi? 8. Uepe3 Kakue Be/MUMHBI MOJKHO pacCUUTaThb KOJIMYECTBO
BemlectBa? 9. CdopmynupyiiTe 3akoH coxpaHeHMs:i Macchl BemjectBa. 10. Cdopmynupyiite 3akoH
TIOCTOSIHCTBA COCTaBa BellectBa. Yrto Takoe Oeproruuzabl? 11. Uro Takoe SKBHUBa/eHT, (aKTop
9KBUBa/IeHTHOCTU? 12. Kak paccuuTbiBaeTCs 3KBUBa/JIeHTHAs Macca BelecTsa? B ueMm oHa u3MepsieTcs?
13. CchopmynupyiiTe 3akoH 3KBUBaneHTOB. 14. ChopMmynupyiiTe 3akoH ABOTaJ[po U C/Ie[CTBUSI U3 HeETO.
15. Yrto Takoe MOJISIpHBIN 00beM ra3a? Uemy oH paBeH? 16. UTto Takoe HOpMasbHble ycioBus? 17. Kakue
Be/IMUMHBI BK/IIOYaeT B ceOsi ypaBHeHUe MeH/jeneeBa-Kianeiipona? [Iis yero oHO ucmonb3yetcs? 18.
Coopmymupyiite 3akoOH 00beMHbIX OTHowleHuid. 19. [lalite coBpeMeHHYH (OPMY/IHUPOBKY
nepuoanyeckoro 3akoHa. 20. YTo u3yuvaeT XxuMuueckass TepMofuHamuka? 21. [laiiTe omnpezeneHue
TOHATUIO «XUMHUYecKass cucteMa». 22. Ilepeuncidre TUNBI XUMHUYECKUX CUCTEM, JalTe UX
XapakTepucTuky. 23. Kakue TUIbI TepMOJVHaMHUUYeCKUX IIPOLIeCCOB MOTYT IPOTeKaTb B XUMHYeCKUX
cucrteMax? [laliTe UX XxapakTepyucTUKy. 24. Kakre mapameTpsl BJUSIOT HAa TEPMOAWHAMAYECKOe COCTOsTHUE
cuctembl? 25. CchopmynupyiiTe 1 3aKOH TepMoAuMHAMUKU. [laliTe orpeziesieHHe TOHSTHSIM «TeIyioTa»,
«paboTa», «BHyTpeHHsis1 sHeprusi». 26. Kakue Buipl paboT ualle BCero COBEpILAOTCS B XUMHUYECKHX
cuctemax? 27. [laiiTe onpefeneHye sHTanbNuu. B ueM oHa nsmepsietcsi? 28. Uto Takoe TerioBo 3¢ dekT
peakuuu? [laliTe ompejeneHue 5K30- U SHJOTEPMHAUYECKOM peaklyd. 29. UTO Takoe TepMOXUMHUUYECKOe
ypaBHeHUe? [lepeuniciiuTe 0coOBGeHHOCTH 3amucu TepMoxuMuueckux ypaBHeHui. 30. Cdopmynupyiite
3akoH l'ecca m cregcTBue w3 3akoHa lecca. 31. UTto Takoe cTaHAapTHas SHTa/IbIUs 0Opa30BaHUS
BeljecTBa? 32. UTo Takoe 3HTpornusA? B uem oHa u3Mepsiercs? OT Kakux (PaKTOpOB OHa 3aBUCHT? 33.
CdopmynupyiiTe 2 u 3 3akoHbl TepMoguHamuKu. 34. Kak paccuMTbhiBaeTcsi U3MeHeHWe SHTPOIMUU B
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niporiecce XuMHUUeckou peakiuu? 35. Jlatite orpenesneHue sHepruu ['m66ca. st yero uCmob3yeTcs 3Ta
BennurHa? 36. Kakvmu (akropamu orpefiensieTcsi CaMONPOU3BO/ILHOCTh MPOTeKaHusl peakiyu? 37. Uto
v3yyaeT XvMHUueckasi KMHeTWKa? 38. UTO Takoe roMoreHHble W reteporeHHble peakuuu? 39. [laite
orpezie/ieHe CKOPOCTH XUMUueckor peakuyd. 40. OT Kakvx (paKTOPOB 3aBHCUT CKOPOCTb XMMHUECKOMN
peakyuu? 41. Kak 3aBUCHAT CKOPOCTb XWMHWUYECKOW peaklMd OT KOHLIeHTpalluid peareHTOB? 42.
CdopmynupyiiTe 3aKOH [JeWCTBYIOIIMX MacC /i CKOPOCTM XUMHUYecKou peakuuu. [IpuBesute ero
MareMaTuueckoe BbipaxkeHue. 43. UTO Takoe KOHCTaHTa CKOPOCTH peakuuu? OT uero oHa 3aBUCHT? 44.
Kak 3aBHCUT CKOpPOCTb XMMHUYECKOM peakiuu OT Temmepatypbl? 45. Cdhopmynupyiite npaBuno BaHt-
lodda, mnpuBeauTe ero MaremMaThyeckoe BblpakeHHe. 46. UYTo mMoOKasbiBaeT TeMIlepaTypHBbIA
Ko3(ppuLieHT ckopocTy peakimu? 47. Uto Takoe Karanuszatop? 48. [laiiTe ompefeneHue >HEPruu
akthBaluu peakiyuu. OT dyero oHa 3aBUCHT? 49. KakoB MexaHu3M JeucTBUs Karanausaropa? 50.
[IpuBesuTe ypaBHEeHHEe AppeHMyca, MOSICHUTE KaKue BeJWYMHBI BXOJSAT B 3TO BblpakeHue. 51. [laiite
omnpeze/ieHUe XUMUYECKOro paBHOBecus. 52. UTo Takoe KOHCTaHTa paBHOBecuss? Harumimre
MaTeMaTUueCKOoe BbIpakeHHe [/ KOHCTaHThl paBHOBeCHs], TIOSICHUTe, KaKue Be/TMUYUHbI Ty/a BXOAAT. 53.
Cdopmynupyiite nipuduun Jle-Illatenve. 54. Kakue ¢akTopsl BAMSIIOT Ha CMelljeHHMe XUMHUeCKOTo
paBHOBeCHsI B cHCTeMe U KakuMm o6pazom? 55. Uto wu3ywaer assektpoxumus? 56. UTo Takoe
OKMCJINTe/IbHO-BOCCTAHOBUTEIbHBIE peakiuu? 57. [laliTe onpefiesieHre MIOHATHSAM «CTeleHb OKUC/IEHUS»,
«BOCCTAHOBUTE/b», «OKUC/IUTENb». 58. UTo U3 cebsi mpecTaB/sieT TPOLECC OKUCIEHHs W TIpoLiecc
BOCCTaHOB/IeHUs? 59. Kakue 3/1eKTpoJHbIe TPOLeCChl MPOMCXOAAT Ha IMOBEPXHOCTHM MeTaslI-pacTBOP
voHoB Metasia? 60. Kak obpa3syeTcsi ABOWHOM 3nekTpyuueckdid cioi? 61. UTo Takoe 3/€KTPOAHbIN
noteHMan? OT yero oH 3aBUCUT? 62. UTO Takoe rajbBaHUUeCKWW 31emMeHT? V3 yero oH coctout? 63.
Kak 3apspkeHbl Karof W aHOJ B rajbBaHUYeCKOM 37eMeHTe? 64. Kakue 5/eKTpoJHble IpPOLIeCChl
NIPOUCXOZAT B TajbBaHWUUECKOM 3neMeHTe [aHuans-fkobu? 65. Kak 3amuceiBaeTcss cxema
rajibBaHUYeCcKoro jieMeHTa? 66. UTo Takoe 3/1eKTPOJBUKYIasi CUla rajbBaHUUeCcKoro sjnemMeHra? Kak
OHa paccumuThiBaeTcsi? 67. UTo Takoe CTaHAAPTHBIM BOJOPOAHBIM 371eKTpoA? 68. UTo moka3bIBaeT psif
3/IeKTPOXUMHUUECKUX HarpsbKeHWH MeTasioB? Kak pacrnosioxkeHbl MeTasuibl B 3ToM psAfy? C ueM cBsi3aHa
BOCCTAHOBUTe/bHAsA CrocoOHOCTL MeTasnnoB? 69. I[lpuBeaute ypaBHeHue HepHcta. [l uero oHo
vcrionb3yetca? 70. Yto Takoe ssekrposnu3? M3 yero coCTouT CcUCTeMa, Ije MpoTeKaeT 3y1eKTponus? 71.
Kak 3apspkeHbl KaTtoz U aHOZ, Ipy 371eKTposiuse? 72. KakoBbl 3aKOHOMEPHOCTH IPOTeKaHUSA 3/1eKTPo/In3a B
pacryiaBax? 73. KakoBbl 3aKOHOMEPHOCTH MPOTEKaHUs 3/1eKTposin3a B pactBopax? 74. Copmynupyiite 1
yu 2 3akoHbl Papaged. Uto Takoe BbIXOZA MO TOKYy? 75. UTo Takoe koppo3usi Mera/uioB? 76. KakoB
MeXaHH3M XMMHYeCKOW U 3/IeKTPOXUMHUUEeCKOU Koppo3ur? 77. MeTopl 3alUuThl OT KOppo3uu. 78. [laiiTte
oripefiesieHNe MOHATUIO «(a3a». 79. UTo Takoe reteporeHHble U roMoreHHble cuctembl? 80. UTo Takoe
(a3oBoe paBHOBecue? Uem oHO xapakTepu3syeTcs? 81. Chopmymupyiite npaBuio ¢a3 ['mb6ca, rnoscHuTe,
Kakue Be/JWUMHBbl Tyfa BXoJAT. 82. Uto Takoe guarpamma coctrosHusa? 83. Ilpusegurte nuarpammy
MJIaBKOCTH  IByXKOMIIOHEHTHOM CHCTEMbl C TIDOCTOM 3BTEKTHMKOW (9BTEKTUYECKYHO JHarpaMmy).
OxapakrepusyiiTe JIMHUM, TOYKM U oOmacth 3Toi auwarpammbl. 84. Urto Takoe 3BTeKTHKa? 85.
CdopmynupyiiTe nipaBuio pbluara. [s yero oHo ucrnosnbs3yercs? 86. [IpuBeauTe guarpaMMy IaBKOCTH
JBYXKOMITOHEHTHOM CHCTeMbl, 00pa3yoliell yCTOMUMBOe XUMUYEeCKOe COeflHeHHe (AWCTeKTUUeCKYIO
auarpamMmy). OxapakrepusyiTe JUHMM, TOYKH M 00iacTh 3ToW guarpamMmel. 87. UTo Takoe TBep/blii
pactBop? 88. [laiiTe xapakTepuUCTHUKY TBepAbIX PaCTBOPOB BHe[peHUs], 3aMelleHus1 U BbludTaHus. [1pu
Kakix yC/IoBUsiXx o00pasyroTcss 3T Turbl  pactBopoB? 89. [lpuBegute auarpaMmy I71aBKOCTH
JMBYXKOMITOHEHTHOM CHCTeMbl, 0Opasyroujeii TBepAblid pPacTBOp 3aMelleHHs] C HeorpaHUYeHHOU
pacTBOpUMOCTBI0. OxapakTepu3yiTe JMHUM, TOYKM W obnactu 3toit auarpammbl. 90. TlpuBegute
JYarpaMMy TIJTaBKOCTH [IBYXKOMIIOHEHTHOUW CHCTeMbI, 00pa3yrollieid TBep/blii PACTBOP 3aMeIeHUs C
OrpaHUUeHHON pacTBOPUMOCTHI0. OxapaKkTepu3yiTe JTMHUM, TOUKH U 00/1aCTH 3TOM AUarpamMMmbl.

4 MeTtognueckye MaTepHaJibl
[nst obecrieueHust mporiecca oOyueHHs U pellleHurs 3a7au 00y4yeHUsi MCIIOb3YIOTCS CIeAyIoIye
Marepuarbl:
— MeToJuuecKhe Marepuarbl, OMpejersiolide TpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITa [eATeTbHOCTH, XapaKTepH3yIOLIUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
CcoriacHo 1. 12 paboueii mporpamMMbI.

CornacosaHa Ha noptane Ne 10627 27



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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