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

HaripaBnenue noarotoBku (cneruanbHocTh): 11.03.01 PaguorexHuka

HanpaenenHocts (mpodunb): PajuoTexHHMYecKHWe CpeCcTBA mepejaud, NpueMa M 00padoTKu
CUTHAJI0B

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 W3 HUX B UHTepaKTUBHOU (hopme 9 9 4yacoB
6 CamocrosiTesibHasi paboTa 32 32 4acoB
7 Bcero (6e3 3k3ameHa) 72 72 YyacoB
8 OO0r11ast TPYyZJ0EMKOCTh 72 72 YyacoB
2.0 2.0 3.E

3auet: 2 ceMeCTp

Tomck 2017
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PilCC.\l()TpCH&l 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
(cnetmanbHocTH) 11.03.01 PaguorexHuka, yTBepxkaeHHoro 2015-03-06 rozma, paccMoTpeHa U

yTBep>K/JeHa Ha 3ace/jJaHiU Kadepbl «___ » 20__ ropa, npoTokos Ne
Pa3paboTunku:
JIOLIeHT, K.T.H. Kadeapa POTOM Jleonos C. H.

3aBepytomuii obecreunBarolei Kag.
POTOM Tyes B. .

Pabouast mporpamma corsiacoBata ¢ (haky/nbTeTom, MpoQUIMPYIOILel 1 BBITTyCKaroLel Kadeapamu
HarpaB/ieHUs [T0ATOTOBKH (CreLaTbHOCTH).

Hekan PT® [Torosa K. 1O.
3aBe/lyIOLLUI BbITyCKarolei Kag.

P3Nt 3apopuH A. C.
OKCIIepThI:

JIoLleHT, K.0.H kadenpa POTOM Hecwmenora H. H.

CTaplIMii npernojasaresb Kadeapa
POTOM TuxoHosa 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
HucturuivHa « Xumus» (B1.5.7) otHocuTtcs K 610Ky 1 (ba3oBast 4acTh).
[IpefmiecTByOlUMM  AUCLIATIZIMHAMY,  (OPMUPYIOIUMU  Haya/lbHble 3HAHUS, SIBJISIIOTCS
cefyolye JUCLUTIIUHBL .
[Tocnepyromwmmu JVCLATI/IMHAMU SIBJISIFOTCSI: besonacHocTh JKU3HelesATe/IbHOCTH,
Panyiomarepuael ¥ paZiJMOKOMIIOHEHTbI, KOOI US.

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIUILTHHBI

I[Tpouecc u3yueHus JUCLIMIUIMHBI HarlpaB/ieH Ha ()OpMUPOBaHYe CJleyHOIMX KOMIIeTeHL[UM:

— OIIK-1 ciocoOHOCTBIO TIPeCTaB/IsATh a/|eKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHUHN HAy4YHYIO
KapTMHY MUpa Ha OCHOBe 3HaHHS OCHOBHBIX I0JIOKEHHM, 3aKOHOB U METO/I0B eCTeCTBEHHbIX HayK U
MaTeMaTUKU;

B pesysbraTe M3yueHUs JUCLIAIUIMHBI CTY[EHT JOJKEH:

— 3HaTh OCHOBHble XMMHUYeCKHe MOHATHUS U 3aKOHBI

—  yMeTb IIPUMEHATb XMMHUeCKHUe 3aKOHBI /IS pellleHHs] TPaKTUUeCKUX 3ajau

—  B/aJieTh HaBbIKaMU NPAKTUYECKOrO NTPUMeHEeHHs] 3aKOHOB XMMUH

4. O0BeM ANCIUIUIMHBI M BU/IbI Y4e0HOH padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBisgeT 2.0 3aueTHbIX €JUHMIIBI W TIpe[CTaB/eHa B
Tabmuue 4.1.
Tabnuiia 4.1 — TpyI0eMKOCTb JUCIUIIUHEI

Bupl yue6HOM AesSTe/TbHOCTH Bcero uacos CemecTpsbl
2 cemMeCTp
AynuTopHbIe 3aHATHS (BCETo) 40 40
Jlekuym 16 16
[IpakTyeckue 3aHATUSA 12 12
JlabopaTtopHbie 3aHATHUS 12 12
W3 HUX B UHTepaKTUBHOU (opme 9 9
CamocTositenibHast paboTa (Bcero) 32 32
BeinosiHeHWe WHAWBU/YaIbHBIX 3a/laHui 2 2
OdopmsieHre 0TYeTOB 10 J1TabopaTOpHBIM paboTam 8 8
[ToaroroBka K mabopaTtopHbIM paboTam 4 4
ITpopaboTKa JIEKIJMOHHOTO MaTeprasa 7 7
CamocTosiTenlbHOE U3yueHre TeM (BOMPOCOB) 4 4
TeopeTUUeCKOM 4aCTH Kypca
[ToaroToBka K nmpakTUueCKUM 3aHATUSAM, CeMHUHapam 7 7
Bcero (6e3 3k3ameHa) 72 72
OO0111ast TPYJ0EMKOCTB Yac 72 72
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3auetHble Equnuiel TpyzoemMkocTr 2.0 2.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHHUILIMHLI K BU/bI 3aHATHH
Pa3ziesnbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUI TIPUBEZIeHbI B Tabuiie 5.1.
Tabmuia 5.1 — Pa3zgenbl AUCLMIVIMHEBI U BUJbI 3aHSTUN

. ~ m
A )
= 5 ts)
% S 5
g < o ‘< g ~
4] [a] n
P =% = o & =~
~ w © o9 = =
s | E | 2z E |3 %8
Ne HasBanus pa3zenoB JUCLIUIIIMHBL g & o = ) ==
b3 8 o g E X )
S 5 e & c @ = E
= o] o U o =
E (=3 E m g o 3
X o o © g X
< (=] =
= 2 | A
O
1 | OCHOBHBbIE TIOHATUS M 3aKOHbI XUMUU 2 0 2 OIIK-1
2 | PeakIMOHHast CTIOCOOHOCTD BEIIECTB. 0 0 0 3 OIlIK-1
OCHOBHBIe K/1aCChl HeOPraHUJeCKUX
CoeIMHeHUMN
3 |Ctpoenue atoMa. [Tepuoguyeckuii 2 2 0 2 6 OIIK-1
3aKOH M IepuoAuydeckasl CucreMa
XAMUUeCKux 3nemeHToB [I.U1.
MeHpeneeBa
4 | Xyumuyeckas CBs3b 0 0 0 3 3 OIIK-1
OHepreTvkKa XMMHUYeCKHX TPOLIECCOB. 2 2 2 5 11 OIIK-1
XyMHUUeCKasi TePMOAUHAMUKA
6 | XyuMuyeckass KUHeTHKa. 2 2 4 S5 13 OIIK-1
@da30Bble paBHOBECHS B reTepOreHHbIX 4 2 4 6 16 OIIK-1
cucTeMax
8 | OCHOBBI 271EKTPOXUMHUU. 4 2 2 6 14 OIlK-1
OKu1CUTeTbHO-BOCCTaHOBUTE/IbHBIE
peaxkriuu.
Utoro 16 12 12 32 72
5.2. Copep>xaHue pa3/e/ioB JUCLHHUILUIMHBI (10 JIEKIUAM)
Copep>kaHuve pasziesioB AUCLIMIUIMH (T10 JIeKLUsIM) TIprBefieHo B Tabnuie 5.2.
Tabsura 5.2 - CogepykaHue pa3/esioB JUCLATIIVH (TI0 JIEKIUSIM)
v\ SR~
B L =
s | E%
CopeprkaHue pasziesioB JUCLIUIIIMHBI 110 = > T
HasBanus pasgernos ACP pasa ACH z = o E
JIeKLIUAM s g g
S g =
2 o' 9
= S
2 ceMecCTp
1 OcHOBHBIE MTOHATHS U 3aKOHBI [IpeameT Xx¥MHUU. ATOMHO-MOJIEKYJISIpHAsT 2 OIIK-1
XUMUU Teopusi. OCHOBHBIE TTOHSITUS: aTOM,
MOJIeKy/1a, XUMHUY€eCKUM 3/IeMeHT.
IIpocTsle U C10XKHBIE BellleCTBa. fIBieHue
asutorpory. MoJiekysisipHasi Macca.
Moie. MonspHas macca.
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CrexuoMeTprUUeCcKHe 3aKOHBI: 3aKOH
9KBUBAJIEHTOB (TIOHATHE KBUBa/eHTa U
5KBUBaJIeHTHOM MacChl), 3aKOH
MOCTOSTHCTBA COCTaBa XUMUUe CKUX
coepviHeHUH. ['a30BbIe 3aKOHBI: 3aKOH
00beMHBIX OTHOILIEHHH, 3aKOH ABOTa/[po.
[TeprogruecKkuii 3aKOH U TeOpUsi
CTPOEHUSI XUMUUYEeCKUX COeUHEeHUH.

HToro

3 CtpoeHue atoMa. [Tepuoguueckuii
3aKOH M MepuoAnvecKast CucTeMa
XAUMUUEeCKUX 3yemeHToB .M.
MenpeneeBa

CrpoeHue aToma U IiepuoguYecKas
cucreMa 371eMeHTOB. ITocTynare! bopa.
KBaHTOBO-MexaHnUecKast MOZie/ib aToMa.
dopma aToMHBIX opbuTaneii (s, p).
KsautoBblie uvcia. [IpuHomn aymu.
ITpasuno I'yupa. ITpaBuio KieukoBckoro.
[Tepyogrueckas cuctema v opsifioK
3ar10/IHeHUs SHepreTUYeCKUX YPOBHEH B
CTPYKType atoma. Pasiycel aTOMOB U
HMOHOB. DJIeKTPOOTPULIATE/IEHOCTb.
OHeprusi MOHMU3aL1K, CPOZCTBO K
3/1eKTPOHY. VI3MeHeHre CBOUCTB
3/1eMEHTOB Y UX COeJJMHEHU 110
repuojaM U rpymnram.

HNToro

OIIK-1

5 DHepreTuka XUMH4eCKUX
MPOLIECCOB. XUMUUEeCKast
TepMOJHaMHUKa

XuMurueckasi TepMoJuHamMuKa. [ToHsiTHe
XUMUUECKOU chcTeMbl. TUIIbI cCUCTeM.
PaBHOBeCHOe COCTOsIHHEe CUCTeMbI. THUTIBI
TepPMO/IMHaMUYeCKHX MPOLIeCCOB:
obpaTuMble, HeOOpaTUMBbIe,
CaMOIIPOU3BOJIbHbIE, DABHOBECHBIE.
OcCHOBHbIe TIOHSITHSI TEPMOJUHAMUKHU:
BHYTPEHHsIsI SHeprusi, paboTa, TeriorTa.
[TepBbiii 3aKOH TePMOAVMHAMUKHU.
[TonsiTHe 3HTaMBNUU. TeryioBoi 3¢ dekT
peakiyu, 3K30TepMUUeCcKue 1
3H/I0TEpMUYECKHE pPeaKLUU.
TepMoxuMHUueckre ypaBHeHUs U UX
ocobenHocTH. CTaHAAPTHBIE TETIOTHI
obpa3oBaHus BelrlecTB. 3akoH ['ecca,
cnencTBUe U3 3akoHa 'ecca.
TeroeMKoCTh. [ToHATHE SHTPOMUU.
BTopoii u TpeTuli 3aKOH TepPMOANUHAMUKHU.
CaMor1por30BO/IbHBIE TTPOLECCHI.
OHTABIUMHBIN U SHTPOINUNHBIN
(hakTOpbl XUMUUECKUX peaki[uil. JHeprusi
I'u66ca.

HToro

OIIK-1

6 XuMunueckass KUHETHKa.

XuUMHUueckass KWHeTUKa. ['oMoreHHble U
reTeporeHHsle peakiuu. CKOpOCTb
XUMHUUYECKOU peakLy. 3aKOH
JercTByrolux Macc. KoHcTtaHTa
ckopocTtu peakuuu. [Ipasuno BaHt-

OIIK-1
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T'odda. ObpaTrMbie U HeOOpaTHUMBbIE
XuMHYeckue peakiiyi. KoHcranTa
paBHOBeCHsl. 3aKOH [JeMCTBYIOLMX MaccC
Js paHoBecyst. [Ipuniun Jle-Illaresnse.
OHeprusi akTUBaLM U ypaBHeHNe
AppeHuyca. 3aBUCUMOCTb CKOPOCTH
peakLuy oT Karanusaropa. Karanus.

Wtoro
7 ®a30Bble paBHOBECHUS B ®da3oBble paBHOBecus. Dasa, 4 OIIK-1
reTeporeHHbIX CUCTeMax reTeporeHHast U roMOreHHasi CUCTeMa.

ITpaBusio ¢a3 I'mb66ca. CreneHb cBOOOH,
KOMIOHeHT. OIHOKOMTIOHEHTHBIE
cucteMbl. [luarpaMma COCTOSTHUSI BOZBI.
[IrarpamMMbI TJIaBKOCTH
JBYXKOMITOHEHTHBIX CHCTeM. DBTEKTHKA.
[TpaBusio prruara. TBep/ble pacTBOPHI.
Turel TBEpPABIX PACTBOPOB: 3aMelleHus],
BHE/IPEHMSI, BBIYUTAHUSI.

Ntoro
8 OCHOBBI 371EKTPOXUMUH. DJIEKTPOXUMUYECKHEe MPOLIeCChI. 4 OITK-1
OKuC/IMTe/TIbHO-BOCCTAHOBUTE/IbHBIE | AAB/IeHKe 3/1eKTponu3a. ['aibBaHnyeckue
peaxriy. 371eMeHThl. CTerneHb OKUC/IeHUS,

OKHCJIeHWe U BOCCTAaHOBJ/IEHHE.
DJIEKTPOJHBIE TIPOLIeCChI.
ONeKTPOABWIKYLLast CUJIa d/IeMeHTa.
CraHiapTHBIM BOZOPO/IHBIN 3/1IEKTPO/I.
OJIeKTPO/IM3 B pacriaBe. DJIeKTPOJIU3 B
pacTBope. 3aKOHbI 3/1eKTpoin3a. Beixo[
10 TOKY. Koppo3us meTasios:
XUMUYeCKas, 371IeKTPOXUMHYeCKasl.
3amuTa MeTasyioB OT KOPPO3UK

HToro 4

Wroro 3a cemecTp 16

5.3. Pa3genbl AMCHUIUIMHBI M MEXX/UCIMIT/IMHAPHBIE CBS3M C 00ecneurnBarIMH (MPeAbIAYIMMHI)
4 o0ecieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA
Pa3zesnbl JUCLIATIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreurBaromyMu (TpeabIIyIuMK) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUTMHAMY TIPeJCTaB-/IeHbl B Tabuile 5.3.
Tabsmura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

Ne pa3zesnoB JaHHOW AUCLMIUIMHBI, [/ KOTOPBIX HEOOXOAMMO
Ne| HauMeHOBaHMeE JUCLAIUINH n3yueHure o0ecrieynBarolX U 00ecreunBaeMbIX AUCLUTUINH

1 2 3 4 5 6 7 8

[Mocnenytoliiyie AUCLUTIIMHBI

1 |Bbe3omnacHocCTh

+ + + +
JKU3HeleATe/IbHOCTU

2 | Pagnomarepuasbl 1 + + + n " + + +
PaZIMOKOMIIOHEHThI

3 | Okonorus + + + M
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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

= w e
s S o
= &= = (e}
o o Iae)
= jan jan (=¥
= S o -
dm.) ~ o $ I
) =t S 3 N POopMbI KOHTPOJIS
S S 3 A 5
3 = & o =
~ ~ 5 S
= (=% =
54 o o
= =] =
= = 3
OIIK-1 + + + + KonTtposbHasi pabora,
OTuert no
WHAUBUAYaTTbHOMY

3a/laHuto, KoHcrekT
CaMOITOATrOTOBKH, 3allyTa
oTueTta, OTUeT 1Mo
naboparopHoii pabore,
Ornpoc Ha 3aHATHAX, TecT

6. InTepaKkTUBHBIE MeTOAbI M (OpMbI OpraHu3aIuy 00yyeHHs
TexHONMOTMM MHTEPaKTUBHOTO OOyueHWs MpU pa3HbiX ()OpMax 3aHATHM B yacax TNPHUBEJEHbI B

Tabmumie 6.1
Tabmuia 6.1 — TexHO/MOrMM UHTEPAKTUBHOTO 00yUeHHs MPU Pa3HbIX (popMax 3aHATHI B uacax
WHTepakT
VHTepakTHBHbIE NHuTepakTHBHbIE
MeTtonpbl 150:3318 (S Bcero
TIpaKTUUeCKHe 3aHsATUS | JlabopaTopHbIe 3aHSATHS
NeKI[UU
2 cemecCTp
Pabota B KoMaH/ie 3 3
[Ipe3eHTaLK C 3
WCTI0/Tb30BaHUEM
C/1aI0B € 00CYKIeHreM
Nroro 3a cemectp: 3
Wtoro 3
7. JTaGopaTopHbINA NMPAKTUKYM
CojiepskaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmuiie 7.1.
Tabsmura 7. 1 — CopeprkaHue j1abopaTOpHBIX paboT
. <]
£ z =
9 = 0
S o
= o =
Ha3BaHus pa3zesnoB Cogep>kaHue 1abopaTopHbIX paboT 2 Sl
: | EE
= 3
= S}
2 ceMeCTp
5 DHepreTuka XMMHU4eCKUX OripesiesieHre TerioBoro 3ddexTa 2 OIIK-1
MpoLeccoB. XUMUuecKas peakLuy HeruTpair3aluu.
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TepMOJWUHAMUKA Utoro 2
6 Xumunyeckass KUHeTHKa. CKOpOCTb XMMHUYeCKHX peakKLUH. 4 OIIK-1
XuMHUUeCKoe paBHOBeCHe.
Ntoro
7 ®da30Bble paBHOBECHs B [uarpaMmma 11aBKOCTU 4 OIIK-1
reTeporeHHbIX CUCTeMax [IBYXKOMITOHEHTHOM CUCTEMBI.
Nroro 4
8 OCHOBBI 371EKTPOXUMUH. Anekrponus. Koppo3swusi. 2 OIlK-1
OKuCIUTeNbHO-BOCCTAHOBUTE/IBHBIE |17 oro 2
peaxkLuu.
Nroro 3a cemectp 12

8. IIpakTHUyecKue 3aHATUSA
CojieprkaHue pakTHYeCKHUX paboT nprBeieHo B Tabnwuiie 8.1.
Tabsuia 8. 1 — CopeprkaHue MPaKTUYECKUX paboT

4 Y=
5 25
5 Z s 8
Hassanus paszenos CopepykaHuve MpakTUYeCKUX 3aHATHN § o g GE
= | &z
- s
2 ceMeCTp
1 OCHOBHBIE OHATHS U 3aKOHBI OCHOBHBIe TIOHATHS U 3aKOHbI XUMHU. 2 OIlK-1
XUMUU Pemenue 3azau. Crexuomerpuueckue
3aKOHbI: 3aKOH 5KBUBA/IEHTOB (TIOHSITHE
9KBHBaJIeHTa U S9KBUBA/IEHTHOW MaccChl),
3aKOH MOCTOSIHCTBA COCTaBa XMMUUeCKUX
coeliHeHUM. ['a30BbIe 3aKOHBI: 3aKOH
00beMHBIX OTHOIIIEHUH, 3aKOH ABOTa/[po.
Nroro 2
3 Ctpoenue atoMa. [Tepuoguueckuii | PertieHue 3afiau: D/IeKTPOHHOe CTpOeHHe 2 OITK-1
3aKOH U Mepuojrueckas CucteMa atoma. KBaHToBbIe uvcia. [IpuHmn
XAMUUYECKUX 3emeHToB 1.1, [Taymu. [IpaBusno ['yuga. IpaBusio
MenpeneeBa Kneukosckoro. [lepuogrueckasi cucrema
Y TIOPS/IOK 3ar0/THEeHYSI SHepreThye CKUX
YPOBHel B CTPyKType atoMa. Pasinycel
aTOMOB Y MOHOB.
ONeKTPOOTPULaTeTbHOCTb. DHeprus
HMOHU3aLUH, CPOJCTBO K 37IeKTPOHY.
N3meHeHMe CBOMCTB 3/IEMEHTOB U UX
COeJMHeHUI 10 TIepro/jaM U rpyIinam.
Nroro 2
5 DHepreTuka XMMHU4eCKUX Pewenue 3azau. Pacuer TeryioBoro 2 OIIK-1
MpOoLeCCOB. XUMUYeCKast 3¢ dekTa peakijyuu, IK30TepMUUeCKre 1
TepMOJVHaMHUKa SH0TePMHUYECKHEe PeaKLUH.
TepmoxyvMUUeCKre ypaBHEHUS U UX
ocobeHHocTH. CTaHZAPTHBIE TETIOTHI
obpa3oBaHus BelijecTB. 3akoH ['ecca,
crefCcTBUe U3 3akoHa ['ecca.
TerymoeMkocTh. DHeprusi ['ub6ca.
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OmnpefeneHrie HarpaB/ieHUs IPOTeKaHUs
XHMMHYeCKUX MPOLIeCCOB.

Wtoro 2

6 Xummnueckast KUHeTHKa. Pemenne 3aau. CKOpOCTh XMMUYECKOH 2 OIIK-1
peakiuu. 3aKOH JIelCTBYIOIIUX Macc.
KoncranTa ckopoctu peakuuu. I1pasuio
Bant-T'oda. Obparumbie u
HeoOpaThMble XUMUUYeCKHe peakiiy.
KoHcTaHTa paBHOBecHUs. 3aKOH
JIeMICTBYIOLL[MX MaccC /1J1s1 PABHOBECHS.
[Tpunuun Jle-Illarense. SHeprus
aKTMBAalLlUU U ypaBHeHHe AppeHuyca.

Ntoro 2
7 da30Bble paBHOBECHS B Pemmenwe 3a7au. [TpaBusio a3 I'nb6ca. 2 OITK-1
reTeporeHHbIX CUCTEMAX CreneHb CBOOO/IbI, KOMITOHEHT.

OZHOKOMITOHEHTHBIE CUCTEMBI.
JurarpaMmma COCTOSIHUSL BOZbI.
JurarpaMmbl M1aBKOCTH
JIBYXKOMITOHEHTHBIX CUCTeM. DBTEeKTHKA.
IIpaBuno peiuara.

Wtoro 2
8 OCHOBBI 3/1IEKTPOXUMUH. Pewenue 3azau. ['ansBaHnueckue 2 OIIK-1
OKMUC/IUTe/IbHO-BOCCTaHOBUTE/IbHBIE | 3/1eMeHThl. CTereHb OKHC/IeHuS,
peaxruu. OKMCJ/IeHHe U BOCCTaHOB/IEHUE.

O/eKTpOoHbIe MPOLIeCChI.
O/NeKTPOABUIKYILIAs CUJIa JIeMeHTa.
OMeKTpo/v3 B paciuiaBe. J/IeKTPOJIU3 B
pacTBope. 3aKOHBI 3/IeKTpoIu3a. Beixos,
110 TOKy. Koppo3sust MeTa/u1oB:
XUMUYeCKas, 3/1IeKTpOXUMUYeCKas.

HNToro 2

Wroro 3a cemecTp 12

9. CamocTosiTe/ibHas1 padora
Buzibl caMocTosiTe/TbHOM paboThI, TPYAOEMKOCTh 1 (hOpMUPYeMbie KOMIIeTEeHLIMHU TIPe/[CTaB/IeHbI B
Tabmumie 9.1.
Tabmuua 9.1 - Busibl caMmocTosITeIbHOM paboThl, TPY0€MKOCTb U (pOpMHUpyeMble KOMITeTeHL[UH

A z
5 z S
o QE_, E’
BuJbl CaMOCTOSITENBHOM | & >
Haseanust pa3nenoB g " =y DOpMBI KOHTPOJIS
paboTel S s g
=S a =
=¥ S 2
= S
2 ceMecCTp
1 OcHoBHbIe noHsATUA U | [ToAroToBKa K 1 OIIK-1 KoHTposnbHas paboTa,
3aKOHbI XUMUU TpakTUYye CKUM 3aHATUSM, Ornpoc Ha 3aHATHAX, TecT
ceMUHapam
[TpopaboTKa eKIIMOHHOTO 1
Marepuasa
Ntoro 2
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2 PeakniyioHHas
CIOCOOHOCTD BEIIeCTB.
OCHOBHBIE K/1aCChl
HeopraHuyeCcKrux
COeMHEeHUM

CamocTosiTesibHOE
r3yuyeHue Tem (BOIPOCOB)
TeopeThueCKOl 4acTu

Kypca

BrinonHeHue
WH/JVBU/lyaIbHBIX 3a/JaHAN

OIIK-1

KoHcriekT
CaMOTMOAroTOBKH, OTUeT
10 UH/IUBUYaIbHOMY
3a/]JaHUIO0

reTeporeHHbIX CUCTeEMAX

TIpaKTHUeCKUM 3aHSITHSIM,
ceMHHapam

ITpopaboTKa JIeKIMOHHOTO
Marepuasa

Ntoro
3 CtpoeHue aTtoMa. [Toaroroska K OIIK-1 KonTtponbHas pabora,
[Tepyogyueckuii 3aKOH U | IPAKTAYECKUM 3aHATUSM, Ornpoc Ha 3aHATHSAX,
repuofiuecKasl CuCTeMa |CeMHUHapaMm Otuer no
XUMHUYECKUX 37IeMEHTOB VH/JVBH/lyaJIbHOM
M [TpopaboTKa /IeKLIMOHHOTO A 'IWT y
. MeH B HU T
Ji| eH/iesieeBa Marepuana 3azanHuto, Tec
Wtoro
4 XyrMmuyeckasi CBS3b CamocrosiTesibHOe OIIK-1 Koncriekr
r3y4JeHre TeM (BOIIPOCOB) camoroArotoBku, Otuet
TeopeTUUeCKOM 4acTH 10 UH/UBUAYaTbHOMY
Kypca 3a/JaHUI0
BeinonHenuve
WHJVBU/lyabHbBIX 3a/laHAN
Nroro
5 DHepreTuKa [ToaroroBka K OIlK-1 KonTposbHas pabora,
XUMHUYECKUX TPOLIECCOB. | MPAKTAYeCKUM 3aHATUSIM, Otuer no
XvMHueckas ceMHHapam VHJVBU/1yaJIbHOMY
TePMOJUHAMUK, HU TYeT N
CpMOAMHAMUKA [TpopaboTKa 1eKIIMOHHOTO 3 a,zéa 0, O 1€ 60
Marepuaa JabopaTopHOU pabote
IToaroroBka K
nabopaTtopHbIM paboTam
OdopmiieHre 0TUETOB TI0
nabopaTopHbIM paboTam
Ntoro
6 XuMmnueckas kuHeTuka. |[logroroBka K OIIK-1 KoHTposbHasi pabora,
MpaKTUYe CKUM 3aHATUSM, Ornpoc Ha 3aHATHSAX,
ceMHHapam Otuer 1o
[TpopaboTKa eKIIMOHHOTO HHAHBHAY?)HBHOMY
HU TYeT M
Marepuasna 3a/aHMIo, ve 0
nabopatopHoii pabore,
ITogroroska K TecT
naboparopHbIM paboTam
OdopmreHue 0TUETOB T10
naboparopHbIM paboTam
Ntoro
7 ®asoBsle paBHOBecus B | [loaroroska K OIIK-1 KoHTposbHas pabota,

Ornpoc Ha 3aHATUSIX,
Ortuet 110 1abopaTopHOM
pabore, Tect
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IToaroroBka K 1
nabopaTopHbIM paboTam

OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
Wtoro 6
8 OcHoBbI 71ekTpoxumui. | [loaroroska K 2 |OIIK-1 KonTtponbHas pabora,
OxucnurespHO- NPaKTUYeCKUM 3aHATHSM, Omnpoc Ha 3aHATHSX,
BOCCTaHOBUTEJIbHbIE ceMuHapaMm Otuer no
eakL1u. VIH/IUBU/lya/IbHOM
peaxil ITpopaboTKa JeKIIMOHHOTO 1 A AyO y
HU TYeT I
marepuasna 3a/laHuto, €T 10

naboparopHoii pabore,
ITogroroska K 1 TecT

naboparopHbIM paboTam

OdopmiieHre 0TUETOB TI0 2

nabopaTtopHbIM paboTam

Ntoro 6
Wroro 3a cemecTp 32
Utoro 32

10. KypcoBas pabora
He nipenycmotpeno PYII

11. PediTMHrOBas cucTeMa AJIA OLl€HKH YCII€eBdA€MOCTH CTYAE€HTOB

11.1. ban/bHBIE OLeHKH /ISl 3/IeMEHTOB KOHTPOJIS
Tabsuria 11.1 — BautbHbBIE OLEHKH [I7Is1 37IEMEHTOB KOHTPOJIS

o o MakcumasnbHbIN
. MakcrManbHbIN MakcrManbHbIN
OnemMeHTHI yueOHOM Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | 6ant 3a mepuof,
JleaTeIbHOCTU Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
2 cemecCTp
Koncnexkr 5 5 2 12
CaMOIIO/IrOTOBKHU
KonTposbHast pabora 10 10 5 25
Onpoc Ha 3aHATHUSIX 10 10 5 25
Ortuer 1o 10 10 5 25
VH/VBUyalbHOMY
3a[jaHUI0
Ortuet 1o 1abopaTopHOA 5 5 3 13
pabote
Wtoro Mmakcumym 3a 40 40 20 100
Nepuof
Hapacraroym utorom 40 80 100 100

11.2. IlepecueT 0a/I/IOB B OI|€HKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6Ga/IOB B OIIEHKM 3a KOHTPOJIbHBIE TOUKHU TIPe/iCTaB/IeH B Tabmuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a/IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU

bannel Ha jaTy KOHTPOIBHOW TOUKU Ouenka

> 90% OT MaKCMMasbHOM CyMMBbI OasinoB Ha gaty KT 5
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Ot 70% no 89% oT MakcuMasbHON cyMMbl OansioB Ha gaty KT 4

Ot 60% 10 69% OT MakcHMManbHOW CyMMBbI OasioB Ha gary KT 3

< 60% oT MakcuMasnbHOM cymMMmbl OansioB Ha gaty KT 2

11.3. ITepecuet cymMmMbI 6a/1/I0B B TPAAMIMOHHYIO U MEeXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY Tpe/CTaB/eH B Tabmuije
11.3.

Tabmuia 11. 3 — [TepecueT cymMbl 6a/iIoB B TPAAULIMOHHYIO U MEXKIYHAPOJHYIO OL[eHKY
WToroBast cymMma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHbIM Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTEHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0poi110)

4 (xopolLo) (3auTeHO) 75 -84 C (xopo110)
70 -74
— D (y#OBI€TBOPUTEJILHO)

3 (yAoB/1eTBOPUTENBHO) (3aUTEHO) 60 64 E (nocpeacTeeriHo)
2 (HeyROB/IETEOPUTENLHO) (He Hike 60 6asioB F (HeyzmoBieTBOpUTE/IEHO)

3aUTeHO)

12. YueOHO-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUIITHHBI

12.1. OcHoBHas 1uTEepaTrypa

1. Kopoeun H.B. O6mas xumusi [Tekct] : yuebnuk ans By3oB / H. B. KopoBuH. - 8-e u3z,,
crepeotuil. - M. : Beicmias mkosa, 2007. - 559 c. : un. - (ITobeguTtesnr KOHKypca Y4eOHHKOB). -
bubmorp.: c. 546. - [Ipeam. yka3.: ¢. 547-557. (Hanmure B 6ubmoteke TYCYP - 59 3k3.)

2. OcHoBbI 0011l ¥ (GU3NUeCKol XUMHUM [DNMeKTpoHHbINM pecypc]: YuebHoe mocobue / M.B.
TuxonoBa, W.A. EkumoBa; ToMCKMili TOCyqapCTBEeHHbIM YyHUBEPCUTET CHUCTEM YIIpaB/leHUs U
paguosnektpoHuku (Tomck), Kadeznpa 3/1eKTPOHHBIX TeXHOJOTMA U SKOTOTMYECKOT0 MOHUTOPWHTA. —
OnekTpoH. TekcToBble naH. — Tomck: 2015, 200 c. [OnekTpoHHbIM pecypc] - Pexum pgocrtyna:
http://edu.tusur.ru/publications/5136, fara obpaujenus: 19.01.2017.

12.2. lono/siHUTe/IbHAA IUTepaTypa

1. Tmuuka H.JI. Ob6ijas xumus: YuebHoe rocobue s By3oB / H.JI. ['mubka. — 11-e usg.—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. Heoprannueckass xumusi : YueOHoe mocobue ans By3oB / H. C. AxmeToB. -
M. : Beicias 1mikomna, 1969. - 638[2] c.: wi. — ITpeam. ykas.: c. 629-639. (Hamvuune B 6ubmioreke TYCYP
- 15 3K3.)

3. Xumus: YuebHoe mocobue / I. B. CmupHoB, I. M. fIKkyHnHa; MUHHUCTEPCTBO 00pa3oBaHUs
Poccuiickon  ®epepanuy, TOMCKMM TOCYZapCTBEHHBIM  YHUBEPCHUTET CHUCTEM  YIIpaB/lIeHUS U
pazino3/1eKTpoHUKHY, Kadepa TexHOMOTUUA PaiIM037IeKTPOHHOM anmaparyphl. - Tomck : TMII0, 2000. -
157 c.: wn. (Hanuuue B 6ubmoreke TYCYP - 31 3k3.)

4. Tnunaka H.JI. 3agauu u yrpakHeHuUs 110 o011ieit xumuu : YuebHoe rocobue s By3oB / H.JL.
['muHKa. - 20-e wu3g., crepeoturt. — M.: Xumus, 1973. — 263[1] c.: un. — B. 1. (Hanmuune B O6UGIMOTEKE
TYCYP - 38 3k3.)

5. Xumwus [OnekTpoHHBI pecypc]: yuebHoe mocobwe / E. B. UYukua; Tomckuii
rOCy/lapCTBEHHbI YHUBEDCUTET CUCTeM yIipaBieHusi U paguosnekTpoHukd (Tomck), Kadeapa
PaZivi03/1IeKTPOHHBIX TEXHOJIOTUM U SKOJIOTUYeCKOI0 MOHUTOPUHTA. — DJIEKTPOH. TEKCTOBbIE jaH. — TOMCK:
[6.n.], 2012. - on-line, 170 c. — B.i. (https://edu.tusur.ru/training/hublications/1138) [DeKTpOHHBI
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1138, mata obpamienus: 19.01.2017.

6. UYwkun E.B. Xumus [Tekcr]: yuebHoe miocobue / E. B. Uukun; MuHucTepcTBO 00pa3oBaHus U
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Hayku Poccuiickon ®epepanuy, TOMCKMM TOCy[apCTBEHHBIM YHMBEPCUTET CHUCTeM YIIpaB/IeHUs M
pairio31eKTpoHUkH (Tomck), PakyibTeT JUCTaHIIMOHHOTO 00yueHus. - Tomck: b Kontent, 2012. - 170
c.: un. — bubmorp.: c. 157. (Hanuuue B 6ubmoreke TYCYP - 62 3k3.)

12.3 YueOHo-MeTogUUEeCKHE TT0CO0HUA

12.3.1. O6sa3aTenbHBbIE YUeOHO-MeTOHYEeCKHE MoCo0ust

1. Xwumus [OnekTpoHHbIM pecypc]: MeTopauueckue yka3aHWs [/isl TIPOBeEeHHUsI MpaKTHUUeCKUX
3aHATUN U OpPraHW3alUM CaMOCTOSITeNbHOW pabOThI CTYAEHTOB MO JUCLMIUIMHe «Xumus» / TrxoHoBa
M.B., 2015. — 21 c. [OnekTpoHHbIi pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/5137, aarta
obparrenus: 19.01.2017.

2. UYwkun E.B. JlaboparopHble paboTrhl mo xumuu [Tekcrt]: yueGHO-MeToAMueckoe 1ocobue /
E.B. Yukun; MunucTepcTBO obOpa3oBaHust Poccuiickoit ®eneparun, TOMCKHI TOCYZapCTBEHHBIH
YHUBEPCUTET CHUCTeM YyrpaBieHUs U paauosnekTpoHuku (Tomck), Kadenpa paanosneKTpOHHBIX
TEXHOJIOTMI U 3KOJIOTMUeCKOro MoHuTopuHra. — Tomck: TYCYP, 2012. — 77 c.: un., Tabsn. - bubavorp.:
c.73. (Hamuuue B 6ubmoreke TYCYP - 51 3Kk3.)

3. Uwkun E.B. COopHUK 3afad ¥ yrnpaxHeHwid mo obmeidt xumun: [Tekct]: YueOHo-
MeToanueckoe mocobue / E.B. UukuH, pex. KaHa. xuMm. Hayk A.W. 'anaHoB; perl. C.f1. AyekcaHApoBa;
MuHucTepcTBO 00pa3oBanus Poccutickoit ®eneparyin, TOMCKUI TOCY1apCTBEHHBIN YHUBEPCUTET CUCTEM
yripaB/ieHUs: U paaino3neKTpoHuku (ToMck), — Tomck: ToMCKU rocyaapCTBeHHbI YHUBEPCUTET CUCTEM
ynpaB/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 pabOTbl TI0 XWUMHU [DNEeKTPOHHBIA pecypc]: yueOHO-
MeToamrueckoe rocobue / E.B. UukuH; ToOMCKHIT roCy/japCTBEHHbIN YHUBEPCUTET CHUCTEM YITPAB/IEHUST U
paguosnektpoHuku (Tomck), Kadeapa pasnosneKTpOHHBIX TEXHOIOTHI U SKOIOTHYeCKOT0 MOHUTOPUHTA.
— DJIeKTPOH. TeKCToBble JaH. — Tomck: [6.1.], 2012. — on-line, 78 c. [DnekTpoHHBIM pecypc] - Pexxum
noctyta: http://edu.tusur.ru/publications/3020, zara obparenus: 19.01.2017.

5. UYwkun E.B. CO0pHUK 3a/1au ¥ yIpayKHEHWH 110 0011el XxuMuu: [ DeKTpoHHBIHM pecypc] / E.B.
UnkuH, TOMCKUM roCyZjlapCTBeHHbINM YHHMBEpPCUTET CHCTeM YIIpaB/leHUs U Paii03/1eKTPOHMKU (TOMCK),
Kadenpa paivios3/1eKTPOHHBIX TEXHOJIOTHH M SKOJIOTUYECKOTO0 MOHUTOPUHTIA. — D/IeKTPOH. TeKCTOBbIE /1aH.
— Tomck: [6.m.], 2012. — on-line, 220 c. [OnekrpoHHbIi pecypc] - Pexum goctyna:
http://edu.tusur.ru/publications/642, mara obpamjenus: 19.01.2017.

12.3.2 YueOHO-MeTOAMYECKHE MTOCOOMS /IS JIMI] C OTPAaHNUYEHHBIMH BO3MO)XXHOCTSIMH 3/I0POBbA

YueOHO-MeTOAMUECKHE MaTepHaslbl [l CAMOCTOSITe/TbHOM U ayJUTOPHOUM paboThl 00yUaroIuxcst
W3 YKC/ia UHBAJU/IOB TIPEAOCTaB/SIOTCA B JopMax, aJaiTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbs U
BOCTIpUSTHS UH(MOPMALUK.

JI7ist a1 ¢ HapyLIeHUsIMHU 3peHust:

- B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B MleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

JIJIs1 UL ¢ HapyLIeHUsIMHU C/TyXa:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B TeuatHoi (opme.

JIJ/Is1 ML ¢ HapyLIeHUsIMU OMOPHO-ABUraTe/IbHOIO anmnapara:

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

- B TeuaTHoi (opme.

12.4. Ba3bl JaHHBIX, HH(OPMALIMOHHO-CIIPAaBOYHbIe, IOMCKOBbIE CHCTEMBbI U TpedyeMoe
MporpaMMHoOe o0ecreueHue
1. http://edu.tusur.ru — HayuHO-00Opa30BaTe/IbHBIMN ITOPTAs
2. http://www.chemistry.narod.ru,  http:/www.xumuk.ru — HH(pOpPMaLMOHHO-CIIPABOUHbIE
pecypchl
3. http://elibrary.ru — HayuHas 3/eKTpOHHast OMOMMOTEKA
4. http://www.twirpx.com — 3/1eKTpPOHHbIE KHUTH 110 XUMHUHU
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13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O61ue TpedOBaHKUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITUHBI

13.1.1. MaTepua/ibHO-TEXHHUECKOE 00ecreyeHue /sl IEKIMOHHBIX 3aHATHH
[ns mpoBefieHUs1 3aHATHN JIEKLUOHHOTO TWIIA, TPYMIMOBLIX U WHAUBUAYaJbHBIX KOHCY/bTaLU,
TeKyIIlero KOHTPOJISi U TPOMEXYTOUHOM aTTeCcTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTUUeCTBOM
TI0CaZIouHbIX MeCT He MeHee 22-24, 000pyZoBaHHas JOCKOW U CTaHAAPTHOW yueOHOI Mebesbio. VimeroTcst
Har/IsiiHbIe 1ocobus B BU/ie Tpe3eHTallyi 110 IeKI[MOHHBIM pa3/enaM JUCIUIIAHEI.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecriedeHue /i NPaKTHYeCKHX 3aHATHI
[lnist mpakTUUecKrX (CeMUHAPCKUX) 3aHSTUN MCIOb3yeTcs: yueOHasi ayiUTOpPHs, pacIoNoyKeHHast
1o azipecy 634034, r. Tomck, yi1. BepmmnHuHa, 47, 2 5Tax, ayf. 206, ¢ KOJIM4eCTBOM I10CaZ0YHbIX MeCT He
MeHee 22-24, obopymoBaHHas MarHUTHO-MapKepPHOW [OCKOM W CTaHAApTHOW yueOGHON Mebenblo.
WmetoTcs HarvsiiHbIe TIOCOOUS B BH/ie TIPe3eHTAaLMH 110 JIEKLIMOHHBIM pa3zesiaM JUCLUIIHHEL.

13.1.3. MarepuanbHoO-TeXHHUYeCKoe o0ecreyeHue /jisi 1ab0paTopHBIX pador
Ins  mpoBeneHuss 1abOpPaTOPHBIX  3aHSATHM  WCTIONb3yeTCss  XWUMUYecKass jaboparopus,
pacrionoxkeHHasi o afpecy 634050, r. Tomck, np. JlenuHa, 40, 4 stax, ayz. 424. CocrtaB 000pyAOBaHUS:
nabopaTopHbIe CTOJIbI, BBITSDKHOM IKad), XUMHUeCKasi TIOCya, XUMHUUYeCKHe PeaKTUBbI, KaJlOPUMETPBI,
Habop apeomeTpoB, BofisiHasi OaHsi, TEDMOMETDBI, 3/IeKTprUUecKast IVIMTKa, MeTas/yinueckre U rpaduToBbie
3/1eKTPO/bI, ITATHUBBI.

13.1.4. MaTepua/IbHO-TEXHHYECKOe o0ecrneueHUe /I CaMOCTOATE/ILHOU PadoThI
Insi camocTosATe/IbHOM pabOThI MCIONb3yeTcsl yuyeOHast ayauTopusi (KOMITBIOTEPHBIM Kiacc),
pacronioxxeHHasi 110 azpecy 634050, r. Tomck, np. JlenuHa, 40, 2 3Tax, ayg. 233. CoctaB 000pysOBaHMUS:
yuebHasi Me0Oesb; KOMIbIOTepHI Kiacca He Hike [IDBM INTEL Celerom D336 2.8TTu. - 5 mir;
KOMMBbIOTephl mofkmtoueHbl K ceth MHTEPHET wu  obecreuwBarOT JOCTYNT B 3/€KTPOHHYIO
MH(pOpMaL[MOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEpCUTeTa.

13.2. Marepua/IbHO-TeXHUUYECKOe o0ecreueHue JUCIUTUTHHBI JIJIsl JIUI| C OTPAaHHYeHHBIMHU
BO3MO)XHOCTSIMH 3/{0POBbS

OcBoenue qUCHUTIIMHEI ujaMu ¢ OB3 oCyliecTBIsS€TCS C UCIMIOB30BaHUEM CPeJICTB 00ydeHust
00I11er0 U CTelUaaIbHOTO Ha3HAUeHMS.

[lpu oOy4yeHHWH CTyIE€HTOB C HapPyLIeHUsIMH CJIyXa TIPeAyCMOTPEHO WCIO/Ib30BaHUe
3BYKOYCW/IMBAlOLLlel anmnaparypbl, MYJbTUMEIUNHBIX CPEeACTB W JPYrMX TeXHUUeCKHUX CpeZCTB
nipreMa/miepesiaur yueOHoOH MH(pOpMaIu B AOCTYIHBIX (popMax Ajisi CTYAEHTOB C HAapyIIeHUsMHU CJTyXa,
MOOW/ILHOM CHCTeMbI OOyYeHWsl [/ CTYJeHTOB C WHBAIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOM
CUCTeMbl. YueOHasi ay[JUTOpPHUs, B KOTOPOM 00yuarOTCsl CTyleHThbl C HapyllleHHeM cjiyXa, 00opyaoBaHa
KOMIMBIOTEDHOW TEeXHUKOM, ay[JJUOTEXHUKOW, BUAEOTEXHUKOW, SJIeKTPOHHOW [OCKOW, MY/IbTUMEOUNHOMN
CUCTEMOIA.

[Mpu oOyuyeHUM CTYAEHTOB C HAPYLIIeHUSIMH 3PEHHSMH T[IPeJyCMOTPEHO WCII0/b30BaHle B
JIeKIIMOHHBIX 1 yUeOHBIX ayIUTOPUSX BO3MOXKHOCTH TIPOCMOTPA Yy/lalleHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha JI0OCKe WU CJlali[ia Ha SKpaHe) MpHY MOMOILLY BU/le0yBeTnunTesiel /s y/laJleHHOTO TPOCMOTpa.

[Tpu o0yuyeHHH CTY[JEHTOB C HApyILIeHUSIMH ONMOPHO-BUraTe/IbHOrO ammapara HCTOIb3yHTCsS
aslbTepHATHBHBIE YCTPOMCTBa BBOJA MH(MOpMAI[MU U Apyryve TeXHUUYecKHhe CpeJCTBa TpHeMa/Triepejaun
yueOHOM MHGOpPMALIMK B JOCTYIHBIX (opMax AJisi CTYIeHTOB C HapyLIeHUSMU OTMOPHO-ABUraTeIbHOTO
amrapara, MOOU/IbHOM CHCTeMbI 00yUeHHs JJ1s1 TIOZiel C MHBATJHOCTBIO.

14. ®oHj OL}eHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHusA K (OHY OLIEHOYHBIX CPEACTB M METOANYECKHE PeKOMeH/Jal[uH
@OH/, OLIEHOUHBIX CPEeACTB U THUIIOBbIe KOHTDOJIbHBbIE 3a/laHUs, WCIOJb3yeMble [Ji OLIeHKU
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIUVIeHHbIX 3a JUCLUIUIMHOW KOMIeTeHLMA TMpu TpOBeJeHUN
TeKyIIlel, TIPOMe>KyTOUHOM aTTeCTal[iu 10 AUCLIMIIMHE TIPUBe/IeH B TIPUIOKEeHUH K paboyeii iporpaMMe.

14.2 Tpe6oBaHus K (poHAY OLIeHOUHBIX CPe/ICTB /AJIfA JIUI] C OTPaHHYeHHbIMH BO3MO)KHOCTAMH
3/0pPOBbSI
[ns CTy#eHTOB C WHBaJMJHOCTBIO TPeJyCMOTPEHbI [OINOJHUTE/IbHbIE OLIeHOYHbIE Cpe/CTBa,
nepeueHb KOTOPBIX yKa3aH B Tabmuile.
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Tabnmuna 14 — Jlono/iHUTEeTbHBIE CPE/ICTBA OL[eHUBAHUSA

Kareropum ctyzseHToB

Buibl 10MO/THUTE/TBHBIX OIJEHOUHBIX
CpeACcTB

AJIA CTYA€HTOB C UHBA/INJHOCTBIO

®dopMbI KOHTPOJISI U OLIEHKH
pe3ynbTaTtoB 00yUeHust

C HapylieHUAMU
clyxa

TecTbl, MUCbMEHHBIE CAMOCTOSITE/IbHbBIE
paboThI, BOTIPOCHI K 3aUeTy,
KOHTPOJIbHBIE PabOTHI

[Tpeumyl1ieCTBEHHO TMCbMEHHas!
TIpOBepKa

C HapylieHusIMU
3peHus

CobecezoBaHue 110 BOIIPOCaM K 3auerTy,
OTpOC T10 TePMHUHAM

[TpenMy11jeCTBEHHO YCTHAas! TPOBepKa
(MHOVBUYaTbHO)

C Hapy1lieHUsAMU
OIOpPHO-
JIBATaTe/IbHOr0
anrapara

PelieHue JUCTaHLMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosTe/IbHbIe Pab0ThI, BOMPOCHI K
3ayeTy

[TpenMy111eCTBEHHO AUCTAHL[MOHHBIMU
MeTOoZaMU

C orpaHUUeHHUSIMU TI0
o01TIeMe TUI[UHCKAM
MOKa3aHUsIM

TecTbl, MMCbMEHHbBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTDOJIbHBIE PA0OThI, YCTHBIE OTBETHI

[TpermMy11iecTBeHHO poBepKa
MeTO/|JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarolierocsi Ha MOMEHT ITPOBEPKU

14.3 MeToguuecke peKOMeHJalMy 110 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPAaHUYeHHBIMH
BO3MO)XHOCTSIMH 3/{0POBbSI

Ons crynentoB ¢ OB3 mipegycMmarpuBaeTcst AOCTynHas ¢opma TIpeoCTaB/ieHusl 3aaHui
OLIEHOUHBIX CPe/ICTB, 8 UMEHHO:

B reuaTHol dopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpU(TOM;
B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

METO/IOM UTeHHsI aCCUCTEHTOM 3a/jaHus! BCIYX;
Ipe/loCTaB/IeHHe 3a/laHusl C UCIIOIb30BaHKeM CypZoIepeBoza.

CTyzeHTaM C MHBa/MJHOCTBHIO YBe/IWYMBAeTCs BpeMsi Ha IMOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMPOCKL. [/1s1 TakKuX CTy[AeHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaBieHus OTBETOB Ha

3a/laHHs, a MMEHHO:

MMMCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMITBIOTEPE;
HabOp OTBETOB C MCI0/Ib30BaHWEM YC/IyT aCCUCTEHTa;
Tipe/iCTaB/ieHre OTBETOB YCTHO.

[Tpoljeaypa oljeHMBaHUSI pe3y/bTaTOB 00yueHUs WHBAJWJOB M0 AUCLUIUIMHE TIpeaycMaTpuBaeT
nipefjocTaByieHre nHGopMalu B hopMax, aZlalTHPOBAHHBIX K OTPaHUYEeHUSIM UX 3[J0POBbsI U BOCTIPUSITHUS

MH(pOpMaLu:

Jiisi u1y ¢ HapyLIeHUusIMM 3peHus:

B (hopMe 3/1IeKTPOHHOI'0 JOKYMEHTa;
B [1eyaTHOW (hopMe yBe/IMYeHHbIM IIPU(PTOM.

Jnis 1 ¢ HapylIeHUusIMM cJTyXa:

B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;
B IeyaTHOU (popme.

Jis M1 ¢ HapylleHUsIMHM ONOPHO-ABHraTe/IbHOI0 anmnapara:

B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;
B MeyaTHOU (popme.

[Tpu HeoOXOAMMOCTH /17151 0OYUArOIUXCSI C UHBAIMHOCTBIO TPOIe/lypa OIleHWBaHUs Pe3y/ibTaToB
00yueHUs1 MOXKEeT MPOBOJJUTHCSI 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

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-1 CTI0OCOOHOCTBIO MPE/ICTAB/IATh a/IeKBATHYIO Jo/mKeH 3HaTh OCHOBHBIE XUMUYECKUe
COBPEMEHHOMY YPOBHIO 3HaHWUW HAyUHYHO TIOHATUS Y 3aKOHBI;
KapTHMHY MHpa Ha OCHOBe 3HaHUsI OCHOBHBIX [oiokeH yMeTb IPUMEHATb XMMHYeCK1e
TOJIOKEHUM, 3aKOHOB Y METO/IOB €CTeCTBEHHBIX |3aKOHbI /ISl pelleHus PaKTHuYe CKUX
HayK U MaTeMaTUKU 3a/1auy;
[ o/mKeH BiasieTb HaBbIKaMU
TpaKTHUYeCKOro NpYMeHeHUs! 3aKOHOB
XUMHUHU;

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 OIIK-1

OTIIK-1: criocoOHOCTBIO TIPEACTaB/IsATh a/leKBAaTHYI0 COBPEMEHHOMY YDOBHIO 3HaHWN HayuHYIO
KapTMHY MHUpa Ha OCHOBe 3HaHHS OCHOBHBIX I0JIOKEHHM, 3aKOHOB U METO/I0B eCTeCTBEHHbIX HayK U
MaTeMaTHKU.

st popmMHUpoBaHUsl KOMITeTEHL[UM HEOOXOAMMO OCYIL|eCTBUTh Psifi 3TanoB. DTambl JOPMUPOBaHUS
KOMITeTEHL|MM, TpUMeHsieMble /I 3TOr0 BHJbl 3aHATUA U HCIIOJb3yeMble CpeACTBa OLeHWUBAHMS
npeicTaB/eHbl B Tabnutle 3.
Tabmuia 3 — Otanbl GopMUPOBaHKST KOMITETEHL[UH U UCTIO/Ib3yeMble CPeJICTBA OLleHUBAHUS

CocraB 3HaThb Y™meTb Bnagets
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CopeprxaHue
3TaroB

OCHOBHBIE TIOHSATUS U
3aKOHBI XUMUH, CTPOEHHUE
aroma, XMMHUecKue
3/IeMEeHTBI U UX
COoeMHEeHMs], CBOMCTBA
BEILeCTB U UX
peakL[MOHHYIO
CIOCOOHOCTB, 001IHe
3aKOHOMEPHOCTHU
MPOTeKaHUsl XUMUYe CKUX
peakiuii; XUMHUYeCKyHo
TePMOJUHAMUKY U
KUHETHKY; SHEePTeTHKY
XUMHUUECKUX TIPOLIECCOB,
XUMHYecKoe U a3zoBoe
paBHOBecHe,
peakL[MOHHYIO
CIIOCOOHOCTD BeILeCTB;
3aKOHOMEPHOCTHU
MPOTeKaHusI
371eKTPOXHUMHYE CKUX
TMPOLIECCOB, MPOLIeCChI
KOPpO31H MEeTaJIIOB U
METO/IbI 3aLUTHI OT
KOppO3UH.

WCTIO/b30BaTh
TeopeTuuecKue 3HaHUsI
JUTSL pelleHust
MpaKTUUeCKUX 3ajjau, [J1si
WHTeprpeTaruu
pe3y/ibTaToB
9KCIIepUMeHTa

HaBbIKAMH TIOCTAHOBKH U
TIPOBE/IeHUST
9KCTieprMeHTa, 00paboTKu
pe3y/bTaToB
9KCIIepUMEHTa

Buabl 3aHaTHM

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTepaKkTHUBHbIE
nabopaTopHbIe 3aHATHSI;
* VHTepaKkTHUBHbIE
JIeKLIWY;

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekumu;

* CamocTosiTesbHas
pabora;

* NHTepakTuBHbIE
TpaKTUYeCKUe 3aHATHS;
* lIHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;
* lIHTepakTUBHbIE
JIeKLI1Y;

* [lpakTuueckue
3aHATHS;

* JlabopaTtopHble
3aHATHS;

* Jlekuuu;

* CamocTosiTe/ibHast
pabora;

* lHTepakTuUBHBIE
MpaKTUUeCcKue 3aHsTUS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
3aHATHS;

* CamocTodTenbHas
paborta;

Wcrionb3yemble
cpezcTBa
OLleHVBaHUs

* KonTtposnbHas pabora;
* Otyet no
nabopatopHoii pabore;
* Otyet no
VHAUBUyaJIbHOMY
3a/|aHUIo;

* Oripoc Ha 3aHATHSIX;
* KoHcriekT
CaMOTIOJTOTOBKHY;

¢ Tecr;

* 3auert;

* KoHrposnbHast pabota;
* Otyet no
nabopatopHoii pabore;
* Otyet no
VHAUBU/1yaJIbHOMY
3a/]aHUIo;

* Onpoc Ha 3aHATHUSX;
* KoHcnekr
CaMOTIOATOTOBKWY;

* TecT;

* 3auer;

e OrtueT 10
naboparopHoii pabore;
¢ OtueT o
WHAVBUAYaTbHOMY
3a/laHUIO;

* 3auert;

dopMyIMpOBKa MoKasaTeseld U KPUTEepHeB OL|eHWBAaHUS [JaHHOW KOMITeTEeHLIUU

Tabnurie 4.

CornacoeaHa Ha noptane Ne 10797

MpUBELEHA B

18




Tabsuria 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocrTas

3HaThb

YmeTs

Bnagets

OmnuHO
(BBICOKMI YPOBEHb)

* O6nazmaet
(hakTHUeCKUM U
TEOPeTHUECKUM 3HAaHUEM
B Ipe/iesiax u3ydyaeMoun
00J1aCTH C TOHUMaHUEM
TpaHMI] TPUMEHUMOCTH;

* OO6najgaeTr Auana3’oHOM
NIpaKTUUe CKUX YMEHWH,
TpebyeMbIX /7151 pa3BUTHS
TBOPYECKHX pellleHnH,
abcTparupoBaHUs
npobrewm;

* Kontposnupyet pabory,
MIPOBO/IUT OLIEHKY,
COBEpILEHCTBYET
JeiicTBUSI paboThI;

Xopouio (6a30Belii | ¢ 3HaeT (aKTl, » O6nagaer guarna3oHoMm | * Beper

YPOBEHD) TIIPUHIMAIIBI, ITPOLIECCHI, MPaKTUYECKUX YMEHUH, OTBETCTBEHHOCTH 3a
o011ve TOHATHS B TpeOyeMbIX /75l pellieHus | 3aBepliieHue 3a7iad B
npeZiesiax u3y4yaeMou oTpe/ie/IeHHbIX TIPO0JIeM | HCC/Ie/[OBaHUH,
06s1acTH, 0CO3HAHHO B 00/1aCTU MCC/IeIOBaHMs; | TIpUCTIOcabvBaeT CBoe
TIPUMEHSIET 3HAHUS [IIs] roBeJieHNe K
pelLeHNst TTPaKTHYeCKUX o0cTOsITeNTLCTBaM B
3ajad ; pettieHun rpobsiem;

YaoBneTBopuTenbH | o O6sagaeT 6a30BLIMU * OO6nazsaet OCHOBHbIMHU | * PaboTaeT npu nmpsMom

0 (TIOpOroBEIi 00IIMMU 3HAHUSIMU; yMeHUsIMH, TpeOyeMbIMH | HaOJIroieHNY;

YPOBEHb) JUIs1 BBITTOJTHEHMSI

MPOCTHBIX 3d/iad4,

3 TunoBble KOHTPOJ/IbHBbIE 3aJaHUA
Il peany3aliiu BhIIIETIEPEUNC/IEHHBIX 3a7lau 00yUYeHHsl MCIOJb3YIOTCSI TUIIOBbIE KOHTPOJIbHBIE
3a/laHYsI WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /IJisi OLIeHKU 3HaHWM, YMeHHWH, HaBBIKOB W (WJTK) OIbITa
JesiTeIbHOCTH, XapaKTepU3yHOIIUX JTarbl  (OPMUPOBAHUSI KOMIIETEHIIMM B MpOLlecce OCBOEHHs
oOpa3oBarelbHOM MPOTrpaMMBbl, B C/IeAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CAaMOIOATOTOBKY

— Pasgen 4. DOnekrpoxumuueckue mnpoueccel. Kopposus wera/ioB 1. Urto u3yuwaer
sneKTpoxumusa? 2. UTO Takoe OKHCIWTeNbHO-BOCCTaHOBUTe/bHble peakuuu? 3. llaiiTe omnpefeseHue
TIOHSITUSIM «CTeTIeHb OKWCJIeHWs», «BOCCTAHOBUTENb», «OKUC/IUTenb». 4. UTto u3 cebs mpexcTaBisieT
TIIPOL[eCC OKUC/IeHUs U TPOLieCC BOCCTAHOB/eHUs? 5. Kakue 3/1eKTpPOfHbIe IPOLIeCChl MPOUCXOIAT Ha
TIOBEPXHOCTH METaJlI-PacTBOp MOHOB MeTtasia? 6. Kak oOpa3syercsi JBOWHOM 3/eKTpUUeCKHid CI0u? 7.
Yro Takoe 371eKTpoAHbIA noTeHMan? OT Yyero oH 3aBUCUT? 8. UTO Takoe ranbBaHUYeCKUM 3/1emMeHT? U3
yero oH coctout? 9. Kak 3apskeHbl KaTO/, U aHO/, B rajibBaHUUeCcKoM 37iemeHTe? 10. Kakue snekTposHbie
NIpoLieCcChbl MPOMUCXOAAT B rajbBaHUUeCKOM 37eMeHTe [laHnansa-fkoou? 11. Kak 3amucbiBaeTcst cxema
rajbBaHUYeCcKoro sjieMeHTta? 12. YTo Takoe 3/IeKTPOABUXKYLLAs CU/Ia rajbBaHUUeCKOro 3jieMeHTa? Kak
oHa paccuuTbiBaeTcsa? 13. UTo Takoe CTaH[apTHBIM BOAOPOAHBIM 3eKTpof? 14. UTo mokasbiBaeT ps,
3/IeKTPOXMMMUECKUX HalpsbKeHWH MeTa/ioB? Kak pacrnosiokeHbl MeTasulbl B 3TOM psAfy? C ueM cBs3aHa
BOCCTaHOBUTe/bHasi criocobHocTh MeTa/uioB? 15. IlpuBesure ypaBHeHue HepHcra. [Jnsi 4yero oHO
ucrionb3yercd? 16. Uto Takoe ssekrposnus? M3 yero cOCTOUT CUCTeMa, I[je MpOoTeKaeT 3y1eKTposus? 17.
Kak 3apspkeHbl Karof, U aHoZ Ipu 3ekTpoiuse? 18. Kakue TUIIBI 3/1eKTPOZAOB UCIIO/IB3YIOTCA IIPU
anektponuse? 19. KakoBbl 3aKOHOMEpPHOCTH MPOTeKaHWs 3/eKTpos3a B pacmuiaBax? 20. KakoBbl
3aKOHOMEPHOCTH MpOoTeKaHWs 3/1eKTponusa B pactBopax? 21. Cdopmynupyiite 1 u 2 3akoHbl Papages.
Uro Takoe BbIXO[ nO TOKy? 22. UTo Takoe KOppo3us MeTa/uloB? 23. KakoB MexaHM3M XMMUYECKOW U
3JIEKTPOXMMHUECKOM KOppo3un? 24. MeTo/ bl 3allUThl OT KOPPO3UH.

— Pasgen 3. Xumuueckass KMHeTMKa M XUMHYecKoe paBHoBecue 1. UTo M3yuyaeT Xxumuyeckas
KrHeTHKa? 2. UTO Takoe roMOreHHble U reTeporeHHble peakiuuu? 3. [laiiTe ompejeneHue CKOPOCTH
XUMHAYeCcKol peakiv. 4. OT Kakux (akKTOpPOB 3aBUCHUT CKOPOCTb XUMHUUeCKol peakiuu? 5. Kak 3aBucuT
CKOPOCTb XMMHUYeCKOM peakLMy OT KOHLleHTpaLuii peareHTOB? 6. CchopMynupyiTe 3aKOH [|eMCTBYHOLMX
Macc Il CKOPOCTM XMMMUeCKOU peakiuu. IIpyBeaute ero maremarnueckoe BelpaxkeHue. 7. UTo Takoe
KOHCTaHTa CKOpPOCTH peakLuu? OT yero oHa 3aBUCHUT? 8. Kak 3aBUCUT CKOPOCTb XMMUUECKON peakLiu OT
temmneparypsl? 9. Chopmynupyiite npaBuio Baut-T'odda, npusesuTe ero MareMaTueckoe BbIpaXkKeHHe.
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10. Yro nokasbiBaeT TeMIepaTypHblid K03 duieHT ckopocTu peakuyu? 11. YTto Takoe kaTtanusaTtop? 12.
[aiiTe onpejesnieHre SHEPIUM aKTUBALMK peaklyd. OT uero oHa 3aBucHuT? 13. KakoB MexaHu3M JeiCTBUs
Karasusaropa? 14. IlpuBegure ypaBHeHHWe AppeHWycCa, MOSACHUTe KakKue BeJUYUHbl BXOAAT B 3TO
BbIpaKeHHe. 15. [laiiTe onpefiesieHe XMMUYECKOro paBHOBecusi. 16. UTo Takoe KOHCTaHTa paBHOBECHS?
Hanuiure MaTematrueckoe BbIpa)keHUe /11 KOHCTAaHThbl PaBHOBECHUS], TMOSICHUTE, KaKue BeJTMUUHbI TyZJa
BxogaT. 17. Cdopmymupyiite mnipuHiun Jle-Illatense. 18. Kakue ¢akTopbl BAUSIOT Ha CMellleHUe
XVMHYeCKOTO PAaBHOBECHS B CUCTEMe U KaKUM 00pa3om?

— Pasgen 2. Xumuueckass tepMmoguHamuka 1. UTo u3ydaeT xumuyeckas TepMOJUHaMUKa? 2.
[HaiiTe ompezesneHue TMOHITUIO «XUMUUecKas cucTemar». 3. [lepeumcivTe TUIBI XMMHUECKUX CHUCTEM,
JlaiTe WX XapakTepucTukKy. 4. Kakuve Tumbl TepMOAWHAMUYECKUX TIPOLIECCOB MOTYT MpPOTEKaTb B
XUMHUYeCKUX cucteMax? [laiiTe UX XapakTepucTuky. 5. Kakuve 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 COBEpIIAIOTCA B XUMMUeCKMX cucTemax? 8. [laiiTe ompefesneHve >SHTaqbluu. B uem oHa
u3mMmepsiercsi? 9. Uto Takoe TeruioBoit addekT peakiuu? [laiiTe oripesiesieHre 3K30- U SHAOTePMHUUECKOU
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 BemectBa? 13. UTto Takoe 3HTporus? B uem oOHa
u3mMepsiercsi? OT Kakux (akTopoB oHa 3aBUCUT? 14. ChopMmynupyiiTe 2 U 3 3aKOHbI TeEPMOAUHAMUKU. 15.
Kak paccunThiBaeTcsi U3MeHeHHe SHTPOIMHU B MIpoLiecce XMMUUeCKor peakiuu? 16. [lalite onpezeneHue
sHepruM [ub6ca. [ns uvero ucmonb3yercs 3Ta BenmuuuHa? 17. Kakumu dakrtopamu orpeenseTcs
CaMOIIPOU3BOJILHOCTD ITPOTEKaHHS PeaKkLuun?

— Paszgen 1. OcHOBHBbIe TIOHSITHSI W 3aKOHBI XUMuK 1. [laliTe orpeziesieHUs] TIOHATUSIM «aTOM»,
«MOJIEKyJIa», «XMMUYeCKuM s1emMeHT». 2. UTO Takoe IpOCTble M C/IOKHbIe BemjectBa? 3. UTo Takoe
annorponus? 4. [laiiTe orpezeneHWe TMOHSTHUIO «KOJMYECTBO BelecTBa». 5. CKOJIBKO CTPYKTYPHBIX
37IeMeHTOB cofiepXkuT 1 Mosib BeiectBa? 6. [laiiTe oripeziesieHHe TIOHSITUSIM «OTHOCHTE/IbHAsi aTOMHas
Macca» U «OTHOCUTeJ/IbHash MOJIeKyJ/sipHasi Macca». B Kakvx eauHMLIaX OHU usMepsitorcs? 7. UTo Takoe
MosisipHass Macca? B yem oHa u3smepsiercs? 8. Uepe3 Kakue BeJIMUMHBI MOXKHO pacCUMTaTh KOJIMYECTBO
BelljectBa? 9. CdopmynupyiiTe 3akoH coxpaHeHuss Macchl BeljectBa. 10. CdopMmynupyiiTe 3aKoH
TIOCTOSIHCTBA COCTaBa BellecTtBa. Yto Takoe Oepro/umuabl? 11. UTo Takoe SKBUBA/IEHT, (aKTOp
9KBHBaJIeHTHOCTH? 12. Kak paccuMThIBaeTCsl S5KBUBaJ/IeHTHasi Macca BelllecTBa? B ueM oHa u3mepsieTcsi?
13. Chopmynupyiite 3akoH 3kBuBasieHTOB. 14. ChopmynupyiiTe 3ak0H ABOrafipo U CJIe/ICTBUS U3 Hero.
15. Uto Takoe MonsIpHBIM 00beM ra3za? Uemy oH paBeH? 16. UTo Takoe HOpMasbHbBIe ycioBus? 17. Kakue
Be/IMUMHBbI BK/IIOUaeT B cebOs ypaBHeHWe MeHeneeBa-Kanelipona? [is yero oHO ucmonb3yetcs? 18.
CdhopmynupyiiTe 3akOH 00beMHBIX OTHomleHwd. 19. [aliTe coBpeMeHHYIO (hOPMY/IHPOBKY
TeproAnYeCcKoro 3akoHa. 20. B ueMm 3aksirouaeTcsi TeOpUsi XMUMUUeCKOro CTpoeHusi bytieposa?

3.2 TecToBble 3agaHusA

— 1. XuMmuueckasi TepMOJJUHaMHKa Ompe/ierisieT: a) TervioBble 3(eKThl Pa3InYHbIX XUMUUeCKUX
¥ (PU3MKO — XMMHUECKHX TPOL[eccoB; 0) BEPOSTHOCTH CaMOIIPOM3BOJILHOTO TPOTEKAaHWs XWMHUECKOTO
rporjecca B TOM WM UHOM HarpaB/ieHUH; B) CKOPOCTb MPOTEeKaHWs XUMUUYECKOTO MPOoLiecca; ') yCJI0BUS,
NP KOTOPBIX XMMHUecKas peakuus OyZeT HaxOAWTbCSI B COCTOSHUM paBHOBecws. 2. Vi3yueHue
TIPOTEeKaHUsl XUMHUECKUX peakiUii C MO3WLUU TepMOJVHAMUKK He TpeOyeT CBeleHWM 0: a) CTPOeHUM
MOJIeKY/T BeleCcTB, yUaCTBYIOIIMX B peakiuy; 0) MexaHW3Me IPOTeKarollell peakiuy; B) HauaJbHOM U
KOHEYHOM COCTOSIHUM CHUCTEeMbI; T) BHEIIHHUX YCJOBMSIX, B KOTOPbIX HaxoguTcsi cuctema. 3. Ilog
TePMOIMHAMUYECKOM CHCTeMOW TIOfIpa3yMeBarOT: a) Habop CBOWCTB wu3yuaeMoro oObekTa; 0)
OKpY)KaloIL[Mii Hac BHEIHWM MUp; B) M30paHHYIO COBOKYIHOCTb TeJ WA BeIeCTB, COCTOSIIIYI W3
00/IBIIOTO YMC/Ia CTPYKTYPHBIX eWHHL] (MOJEKYs, aTOMOB, MOHOB) W OT[e/IeHHYI0 OT BHeEIIHed Cpeibl
orpe/ie/IeHHOM TpaHULIed WM MOBEPXHOCThIO pa3fienia; I') PeakL[MOHHBIM COCyZ, B KOTOPDOM IpOTEKaeT
XMMMYeCKas peakliyisi, BMeCTe C OKpY’Kalollel ero BHellIHeu cpesiol. 4. BHelllHel cpefjoi 110 OTHOLLIEHUIO
K TepMOAUHAMUUECKOW CHcTeMe SIB/SIeTCS: a) Ta 4YacTb IPOCTPAaHCTBA, B KOTOPOM OCYILLeCTB/SIETCS
M3yJaeMblii porjecc; 0) OKpy)Karolljasi ee rpaHULIA paszesna, HarpuMep, CTeHKH PeakIMOHHOTO COCY/a; B)
BCE TO, YTO HAXOJUTCSl BHe TOBEPXHOCTU pas3fiesia CUCTEMbI; I') COBOKYMHOCTb MOJIEKYJ, aTOMOB WJIU
VIOHOB XMMMWUECKHX BellleCTB, YYaCTBYIOLIMX B peakluu. 5. [loBepXHOCTh pasziesia TepMOgMHaMUYeCKOM
CHUCTeMbl: a) Bcerjja ObIBaeT peasbHOM; 0) SIBIsSIeTCS MeXaHUUeCKU JKeCTKOH, T.e. HeCrioCoOHOW U3MeHSITh
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CBOM pa3Mepbl; B) MOXeT ObITh BOOOpakaeMOW WM YCJIOBHOM; TI') MOXeT ObITh MPOHUIIAEMON U
TeruIonpoBofHONW. 6. M3o/mvMpoBaHHbIe CHUCTeMbl OOMEHMBAIOTCS C BHeIIHeW Cpefjoii: a) TOJbKO
BelecTBOM; 0) TOJTBKO SHeprueli; B) Kak BeIlleCTBOM, TaK U SHEpPTHel; I') He CrIoCOOHbI 0OMEeHHBATbCSI HU
TeéM HU APYTUM. 7. 3aKpbIThle CUCTeMbl 0OMEHHBAIOTCS C BHEIIHel Cpe/joif: a) TOJBKO BeleCTBOM; 0)
TOJTBKO HEPTHel; B) Kak BelLeCTBOM, TaK M SHepryei; ') He CrioCoOHbI 0OMEeHHBAThCS HU TéM HU [JPYTHM.
8. OTKpBIThIE CHCTEeMbI 0OMEHHBAIOTCS C BHEIIIHeH Cpe/joif: a) TOMBLKO BellecTBOM; 6) TOMBKO SHeprueii; B)
KakK BeI[eCTBOM, TaK W JHEPrvel; ) He CriocOOHbI 0OMEeHMBATbCA HU TeM HU APYruM. 9. K OTKpBITBIM
cUCTeMaM OTHOCSATCS: a) uesioBeK; 0) pacTuTe/libHble W J>KUBOTHble K/IeTKW; B) TepMeTHUeCKHit
PeaKI[MOHHBIM COCy/], B KOTOPOM TPOTeKaeT XUMUYeCKasl peakiysi; r') 100oe )KUBOTHOe, HaCeKOMOe WITN
pactenue. 10. B 3aBUCUMOCTH OT CBOEro COCTaBa TepMOAMHAMHUeCKHe CUCTeMbI OBbIBAIOT: a) 3aKphIThIE;
0) M30/MMpOBaHHBIE; B) OFHOKOMIIOHEHTHBIE WM TIPOCThbIe; T) MHOTOKOMITOHEHTHBIE WX CIOXKHBIE. 11.
[TprMepoM MPOCTOM CHUCTEMBI SIB/ISIETCS: @) COCY/], C BOZIOM, B KOTOPOM IJIaBalOT KyCOYKH Jib/ia; 0) 3eMHast
atMocdepa; B) COCy/, MOJHOCTBIO 3arlOIHEHHBIN OTIpe/ie/IeHHOW OpPraHWuYeCKOW >KUAKOCTBIO; T) 000
BOJHBIM pacTBop BelectBa. 12. IIpriMepoM CIOXXHOM TepMOJVMHAMHUYECKONM CHUCTEMbI SIBISETCS: a)
TpexdasHas cucteMa «jef — Bofia — rmap»; 0) 3eMHasi arMocdepa; B) /000 BOJHBINA pacTBOP TOTO WA
VHOTO Bel|eCTBa; ') peakL[MOHHBIN COCY/, B KOTOPOM OJJHOBPEMEHHO MPUCYTCTBYIOT KaK UCXOZAHbIE, TaK U
KOHeuHbIe BerlecTBa. 13. [OMOreHHO! TepMOMHAMUYECKON CUCTEMOM SIB/ISIETCS: a) 3eMHast aTMocdepa; 6
) mo6oi BOAHBIM pacTBOP TOTO WM WHOTO BEIeCTBa; B) UeJOBEUECKHI OpPraHu3M; T') COBOKYITHOCTB
BOABI, /bJa U BOJSAHBbIX MapoB. 14. ['eTeporeHHOW TepMOAWHAMUYECKOW CUCTEMOW SBASETCS: a)
COBOKYITHOCTb JIByX HEOIDaHUUEHHO CMeIlHBarOIIUXCsl JKUKOCTel; 6) ro0ble MeTa/linuecKue CIijiaBbl; B
) 4Ue/loBeYeCKHI OpPraHW3M; I') COBOKYITHOCTb ZIBYX HECMEIMBAIOLIUXCI MeXAy 000U >KUAKOCTeH. 15.
da3oit Ha3bIBaeTCS: a) OMpe/ie/ieHHOe arperaTHoe COCTOsIHUE BelllecTBa; 6) 0b0e B) COBOKYITHOCTh BCEX
OZTHOPO/JIHBIX TIO COCTaBy M CBOWCTBAM uacTell TeTepPOTeHHOW CHUCTeMbI; T) jr00asi 4acTb CHUCTEMBI,
OTZe/iIeHHasi OT [IPyTUX ee YacTel orpe/ie/ieHHOM MOBEPXHOCThIO pa3fena. 16. [oMoreHHble cCUCTEMBI: a)
MOTYT OBbITb TOJBKO OJHOKOMIIOHEHTHBIMH; 0) MOTyT OBITh KaK OJHOKOMIIOHEHTHbIMH, TaK U
MHOTOKOMITOHEHTHBIMH; B) BCETZa COCTOAIT M3 OJHOW (ha3bl; T') MOTYT COCTOSATh M3 HEeCKOJIbKUX ¢a3. 17.
[eTeporeHHbIE CUCTEMBI: @) He MOT'YT OBITH O[HOKOMITOHEHTHBIMH; 0) He MOTYT COCTOSITb U3 OFHOMU (a3b;
B) BCerja SBJSIOTCS MHOTOKOMIIOHEHTHBIMH; T') MOTYT ObITb KaK OJHOKOMITIOHEHTHBIMM, TaK WU
MHOTOKOMITOHEHTHbIMH. 18. MakpockonnueckrM rapaMeTpoM TepMOJWHAaMUUeCKOM CUCTEMbI SB/ISIETCS:
a) ee Temriepatypa; 0) ee mMacca; B) COBOKYITHOCTh 3HaueHWI 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 OTHOCSITCS: a
) ee TeoMeTpUYeCKHe pa3Mepbl, HarpuMep, 00beM; 0) BelMUWHA ee BHYTPEHHEH JHEPruu; B)
COBOKYITHOCTb 3HaueHWI MacC BCeX COCTaB/SIFOIIUX ee YaCTHL]; ') COBOKYITHOCTb 3HaUeHHWH CKOpOCTel
[IBIDKEHUSI BCeX KWHETMYECKW aKTUBHBbIX uyacTul cucteMbl. 20. IlprMepomM 3KCTEHCHMBHOTO
TePMOJMHaMHUUeCKOro TlapameTpa SIB/sSIeTCS: a) Macca TepMOJWHAMHUYeCcKOW cucteMel; 0) o0bem
TepMOJVHAMHUYeCKOM CHCTeMbl; B) TemrlepaTypa TepMOAMHAMHUYECKOW CUCTeMBbl; TI) BeJM4YMHA
BHYTpeHHell 5Heprud cucteMmbl. 21. IIpriMepoM MWHTEHCHBHOIO TepMOAMHAMUUECKOTO IlapaMeTpa
SBMISIETCSA: a) Macca TepMOAMHAMHUECKOW CUCTeMbl; 0) 00beM TepMOAMHAMHUUECKOW CHUCTEMBI; B)
JlaBJleHhe B TOMOT€HHOM TepMOJWHaMUYeCcKOW CcucTeMe; T) T[UIOTHOCTb B  TOMOTEHHOM
TepMOJVMHaMHUUYeCcKor cucrteMme. 22. (CraudoHapHOe COCTOSIHME XapaKTepHO: a) TOMbKO /ISt
W30/IMPOBAHHBIX cucTeM; 0) pAnas m000M  TepMOAMHAMHUYeCKOM CUCTeMbl; B) Ui OTKDPBITHIX
TePpMOJVHAMHUUYECKUX CUCTeM; T) [/ 3aKpbIThIX TepMOJWHAMUUeCKuUx cucteM. 23. PaBHOBecHoe
COCTOSIHME CHUCTeMbl XapaKTepHO: a) TOMbKO [jis M30/MPOBaHHBIX cucteM; 0) gis  mo0oi
TePMOJVHAMHUUYECKOM CUCTEMBI; B) /i1 OTKPBITBIX TEPMOJWHAMUUECKUX CUCTEeM; T) JJisl 3aKPBIThIX
TepMOIMHaMHUYeCKHUX CUCTeM. 24. PaBHOBECHBIM SIBJISIETCSI TAKOe COCTOSIHME CUCTEMbI, IIPM KOTOPOM: a)
BCe ee TepMOAWHAMHYECKHe TIapaMeTphl OCTAIOTCS HEeM3MEeHHBIMH M OTCYTCTByeT OOMeH SHepruei u
BeIlleCTBOM C BHeIlIHel cpefioi; 6) HabsrofaeTcsi paBHOLIEHHBIM B 00e CTOPOHBbI 0OMeH 3Hepruei umm
BEIL[eCTBOM C BHEIIIHUM MHPOM; B) TOJIBKO C BHEIIIHEM Cpe/ioil OTCYTCTBYeT 0OMeH SHeprueii B TOM WIn
WHOM HarpaB/ieHWM; T) ee KaueCTBeHHbIM COCTaB OCTaeTcsi HeusMeHHbIM. 25. Jloboe
TepMOIMHAMUYECKOe COCTOSTHHe CHUCTeMBbI MOXKET OBbITb BBIP@KEHO: a) TOJMBKO HabOpOM 3HaueHWil ee
MaKpOCKOMMYeCKUX TapameTpoB; 0) TosbKo HabopoM 3HaueHUi ee MUKPOCKOIWYeCKUX TapaMeTpOB; B)
Kak HabOpOM 3HaYeHHI MAaKpPOCKOITMYeCKHX T1apaMeTpOB, TaK U HAOOPOM 3HaUeHW MUKPOCKOITHUEeCKUX
rapaMeTpoB; T) B 3aBUCHMMOCTM OT BHJa CHUCTeMbl MO0 TOJMBKO HAabOpPOM MHUKPOCKOIHYeCKUX
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rapaMeTpoB, /MO0 TOMBKO HAOOPOM MaKpOCKONIMYEeCKMX TMapaMeTpoB 26. TepMoguHaMuyeCKUM
NPOLIeCCOM ~ Has3blBaeTCs: a) U3MeHeHWe BO BpeMeHHM 3HaueHUM OfHOTO0 WIM  HeCKOJbKUX
MHKPOCKOITMYeCKHX TTapaMeTPOB CHUCTeMbI; 0) repexos CUCTeMbI W3 OZHOTO PaBHOBECHOTO COCTOSTHUS B
Jpyroe; B) U3MeHeHHe BO BpeMeHU 3HaueHUM OJHOr0 WM HeCKOJbKUX MaKpOCKOIUYeCKHUX IapamMeTpOB
CUCTeMBbI; ) COXpaHeHHe BO BpeMeHU HeM3MeHHbIMU UMC/IeHHble 3HauyeHWs MaKpOCKOIIMYeCKHUX
napaMeTpoB cucteMbl. 27. [Iporeccel, /s NpOTeKaHHs1 KOTOPbIX He TpeOyeTcsl OKa3aHUe Ha CUCTEMY
BHEITHEI0  BO3/I€MCTBUS,  HA3bIBAIOTCS: a)  KPYroBbIMH; 0)  HECAMOIIPOM3BOIBLHBIMH;  B)
CaMOIPOM3BO/IBHBIMY; I') CTallMOHapHbIMU. 28. PeanbHble Mpoljecchl, MpoTeKarollyde 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 CHUCTeMbI: a) SB/SeTCS CYMMOM IIOTeHLMaJbHOM |
KWHEeTUUeCKON SHepruil BceX COCTaB/SIOIIMX ee 4YacThl; 0) MoXeT ObITh JIeTKO OXapaKTepr30BaHa
abCOMIOTHBIM ~ YWC/IEHHBIM ~ 3HAaueHWeM; B) OCTaeTCs HEM3MeHHONM B  XOfie  COBepILeHHUs
TepMO/IMHaMHUeCKOI'0 TPOLecca; I') sIB/IsieTCs] COCTaBHOM YacTbIO MOTHOM WM 0011jel SHepruu CUCTeMBI.
30. I[lpu mnpoTekaHuM TepMOAWHaMUYeCKHUX IIPOL[eCCOB BHYTDEHHssl JHEeprusi CHUCTeMbl: a) BCerga
oCTaeTcsl HeM3MeHHOM; 6) BcerJia yMeHbIIIaeTCs; B) BCerjja yBeMUMBAeTCsl; T) MOXKET KaK YMeHbIAaThCs,
TaK U yBeJIMYMBaThCS.

3.3 Tembl HHAUBHUYATBHBIX 3a/laHUN

— Xwumuyeckasi CBS3b

— Crpoenue aroma. [leproanueckuii 3aKOH U TilepuoJuyecKasl CUCTeMa XUMUUECKUX 3/IeMeHTOB
O.1. Menpesneesa

— OcCHOBHBI€e K/IaCChl HEOPraHUYeCKUX COeIMHeHUM

— OCHOBHBIe TTOHATHS Y 3aKOHBI XUMUU

— OJHepreTyvka XMMHYeCKUX MPOLeCCOB. XUMHUeCKasi TepMOJAVUHAMUKA

— XuMHuyeckass KUHeTHUKa. XMMHAUYeCKoe paBHOBeCHe

— OneKTpoxumMHuyecKue rpoueccel. Kopposus meTanioB

3.4 Tembl OIPOCOB Ha 3aHATUAX

— Ilpegver xumun. ATOMHO-MOJIeKy/sipHass Teopus. OCHOBHble TIOHATHS: arOM, MOJIEKYJIa,
XUMHUYECKUI 37eMeHT. [IpocTble U cioXHbIe BelllecTBa. fBieHue annoTponyyd. MonekynsipHas macca.
Monb. MonsipHas Macca. CTexuoMeTpuUecKle 3aKOHbI: 3aKOH 5KBUBAJIEHTOB (TIOHSITUE SKBHBA/leHTa U
5KBMBAJIEHTHOM MacChl), 3aKOH MOCTOSTHCTBA COCTaBa XUMHUUECKUX COeJUHEHUN. ['a30Bble 3aKOHBI: 3aKOH
00BeMHBIX OTHOILIEHWH, 3aKOH ABorazpo. Ileproguueckuii 3akOH W TeOpHsl CTPOEHHUS] XUMHUUeCKHX
CcoeIUHeHUM.

— CrpoeHue aromMa M Iepuojuyeckas cucreMma 3ieMeHToB. Ilocrtynarel Bopa. KsanTOBO-
MexaHuuecKasi MoJesib atoma. dopma aromHbIX opbuTasneii (s, p). KBantoBble uncna. [Ipuniumn [Maymu.
ITpaBuno I'yupa. IlpaBuio KieukoBckoro. Ilepuoguueckas cucrtemMa U TIOPSIZIOK — 3allO/IHEHUS
SHepreTUYeCKUX ypOBHeM B CTPYKType aroMa. PauyCbl aTOMOB U MOHOB. JJIeKTPOOTPULIATEbHOCTS.
OHeprusi MOHU3alMM, CPOJCTBO K 3JIeKTPOHY. VI3MeHeHHe CBOMCTB 3/IeMEHTOB M UX COeAMHEHUM 0
reproziaM Y rpyIiam.

— Xwumuueckas TepMofvHaMHKa. [ToHATHe XMMHMUYecKol cucTeMsbl. TUnbl cucteM. PaBHOBecHOe
COCTOSIHME  CHCTeMbl. THINBbI  TepMOAMHAMUYECKMX TIpOLIeCCOB:  oOpaTvMele, HeoOpaTHMBIe,
CaMOIIPOM3BOJ/IbHBIE, PaBHOBeCHbIe. OCHOBHBIE MTOHSATHS TePMOJUHAMUKU: BHYTPEHHsIsl SHeprus, pabora,
Teriota. [lepBelli 3akoH TepMoAvHaMUKHU. [loHATHe sSHTanbnuu. TenoBoit 3¢ddekT peakuuy,
9K30TepMUYeCKHe UM SHJ0TepMUYecKhe peakluyd. TepMOXMMHUYeCKHe YpaBHEHUsS M HUX OCOOEHHOCTH.
CraHzapTHbIe TeruioTel 00pa3oBaHus BeljecTB. 3akoH ['ecca, ciieqcTBre u3 3akoHa ['ecca. TerioeMKoCTb.
[ToHnsaTne sHTporMU. BTOpoM M TpeTuil 3aKOH TepMOJMHAMUKHA. CaMOIIPOM30BOJIbHBIE IIPOLIECCHI.
OHTa/BITUIHBIA ¥ SHTPOMTUMHBINA (AKTOPBI XUMUYEeCKUX peakuyii. JHeprus ['nb0ca.

— XuMmunueckasi KMHeTHKa. [OMOreHHble M reTeporeHHble peakiu. CKOPOCTb XUMHUeCKOU
peakiyy. 3aKoH JleHCTBYIOLMX Macc. KoHcTaHTa ckopocTy peakiuu. [IpaBuno Bant-T'odda. ObpatrMblie
¥ HeoOpaTMMble XUMHUECKHe peakluh. KOHCTaHTa paBHOBecHsl. 3aKOH [€HMCTBYIOIIMX MacC [jisi
paBHOBecus. [lpuHumn Jle-Illaresnbe. DHeprusi akTUBALMM W YypaBHeHHe AppeHWyca. 3aBUCUMOCTb
CKOpPOCTH peakLiiy OT Karanusaropa. Karanus.

— ®a30Bble paBHOBecusi. Pa3a, reTeporeHHass M TOMOreHHasi cucrema. IIpaBwio ¢da3 ['mb6ca.
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CrerneHb CBOOO/IBI, KOMIMOHEHT. OHOKOMITIOHEHTHbIE CHUCTeMbI. JlMarpaMma COCTOSIHUSI BOJIBI.
[wnarpammbl M/1IaBKOCTH [IByXKOMITOHEHTHBIX CUCTeM. JBTeKTHKa. [IpaBuo pbruara. TBepzble pacTBOPHI.
Tunel TBepAbIX PACTBOPOB: 3aMellleHUs], BHEIDEHHs], BBIYUMTAHUSI.

— OJIeKTPOXUMHUEeCKHe TIpoLiecchl. fABeHue snekTposnsa. ['aibBaHrueckue remMeHThl. CTereHb
OKMCJIeHUS], OKUC/IEHUE U BOCCTaHOB/IeHUE. D/IeKTPO/HbIe MPOLeCChl. DNeKTPOBWKYILAsl CHUIa 3J1IeMeHTa.
CraH[apTHBIA BOJOPOJHBIN 37€KTPOA. ONEeKTPOAM3 B pacljiaBe. OJeKTPOJIX3 B pacTBOpe. 3aKOHBI
snekTponusa. Beixong mno Toky. Koppo3us MeTanoB: XuMHUUYecKasi, 3/1eKTpOXUMMUecKas. 3aluTa
MeTaJlJIOB OT KOPPO31H

3.5 TeMbl KOHTPOJ/ILHBIX PadoT
— Xwumuyeckasi TepMOJMHaMHKa. XUMHYeCKasi KHHeTUKa. XMMHUUYeCKoe paBHOBecHe
— OcCHOBHBIE K/TaCChl HEOPTaHUUECKUX COeJUHeHUH. PeakiloHHast CrloCOOHOCTD BeIeCTB
— Crtpoenune aroma. [leproanueckuii 3aKOH Y NepUogUYecKasi CUCTeMa XUMUUECKUX 3/IEMEeHTOB
O.M. MeHpeneeBa
— OCHOBHBI€ TIOHSITHS U 3aKOHBI XUMUU

3.6 TembI 1abopaTopHbBIX padoT
— Onpegenennie TerioBoro 3gdekTa peakuy HeMTpanru3alyu.
— CKOpOCTb XUMUYECKHX peakLuii. XMMUYeCcKoe paBHOBECHE.
— /Jlmarpamma myIaBKOCTH /IByXKOMITOHEHTHOW CHCTEMBI.
— Onekrponus. Kopposusi.

3.7 3auér

— IlpumepHbIi TlepeyeHb BOMPOCOB K 3aueTy: 1. [laiiTe orpejeneHUs] TMOHATUSAM «aTOM»,
«MOJIeKyJla», «XUMHUYeCKHW 37eMeHT». 2. UTO Takoe MpOCTble M CJIOKHbIe BewjectBa? 3. UTo Takoe
amorponua? 4. [laiiTe orpefieieHHe TMOHSATHIO «KOJMYECTBO BeljecTBa». 5. CKO/MIBKO CTPYKTYPHBIX
3/IEMEHTOB CoZiepXUT 1 Mosb Belectsa? 6. [lalite onpezesieHHe MOHATHSAM «OTHOCUTe/IbHAs aTOMHast
Macca» U «OTHOCUTeJ/IbHash MOJIeKyJIsipHasi Macca». B Kakux efuHULIAX OHU usMepsitorcs? 7. Uto Takoe
MoJisipHast Macca? B yem oHa usMmepserca? 8. Uepe3 Kakue Be/MUYMHBl MOKHO pacCUUTaThb KOJIUYECTBO
BeljectBa? 9. CdopmynupyiiTe 3akoH coxpaHeHUss Macchl BemjectBa. 10. CdopMmynupyliTe 3aKoH
TIOCTOSIHCTBA COCTaBa BemjecTBa. YTto Takoe Oepromabi? 11. Uro Takoe 3KBHUBajeHT, (akTop
3KBHBaJIeHTHOCTH? 12. Kak paccumThIBaeTCsl S5KBMBaJIeHTHasi Macca BelllecTBa? B ueM oHa u3mepsieTcs?
13. ChopmynupyiiTe 3akoH 3KBHBaneHTOB. 14. ChopmyaupyiTe 3akoH ABOrajpo U CAe[CTBUS U3 Hero.
15. Yo Takoe MOJISIpHBIN 00beM raza? YUemy oH paBeH? 16. UTo Takoe HopMasbHble ycioBus? 17. Kakue
BeJIMUMHBI BK/IIOUaeT B cebs ypaBHeHHe MenpeneeBa-KnamneiipoHa? [lis yero oHO ucrosb3yeTcs? 18.
CdopmynupyiiTe 3akoH 00beMHbIX oOTHouleHud. 19. [laiite coBpeMeHHYIO (OPMYJTHUPOBKY
nepuopnyeckoro 3akoHa. 20. Yto um3yuvaeT xumMuueckass TepMojuHamuka? 21. [laiTe onpezeneHue
MOHATUI0 «XUMHYecKass cucreMa». 22. [lepeunciure TUNBI XUMUYECKUX CUCTeEM, JalTe UX
XapakTepuCTUKy. 23. Kakve TWIbI TepMOAWHaMUYeCKUX IIPOLeCCOB MOIYT IPOTeKaTb B XUMHWUeCKHUX
cuctemax? [laliTe X XapakTepucTUKy. 24. Kakue mapaMmeTpsl BJAUSIIOT HA TEPMOAWHAMHAYECKOe COCTOSTHUE
cuctembl? 25. Chopmynupyiite 1 3akOH TepMOJMHAMUKU. [laliTe ompeziesieHUe MOHATUSM «TeryioTa»,
«paboTa», «BHYTpeHHsis1 3Heprus». 26. Kakue BuAbl paboT ualle BCEro COBEPILAIOTCS B XUMUYECKHX
cucremax? 27. [laliTe onpefiesieHre 3HTaAbIUM. B uem oHa usmepsiercsa? 28. Uto Takoe TersioBou 3¢ ekt
peakuuu? [laliTe orpejeneHde 3K30- U 3HAOTEPMUYECKOM peakiuu. 29. UTO Takoe TepMOXHMMHYECKOe
ypaBHeHue? [lepeunciute ocobeHHOCTH 3amvcu TepMoxumuueckux ypaBHeHuil. 30. Cdopmynmpyiite
3akoH [ecca u cnenctBue u3 3akoHa l[ecca. 31. Uto Takoe cTaHjapTHasi 3HTabIMs 0Opa30BaHUs
BemlectBa? 32. Uto Takoe sHTponus? B uem oHa usmepsiercss? OT Kakux (pakTOpOB OHa 3aBUCHUT? 33.
Cdopmynupyiite 2 1 3 3akoHbl TepMoguHaMHUKHU. 34. Kak paccuMThIBaeTcsi U3MeHeHWe SHTPOIMH B
npoliecce XUMHUeckou peakruu? 35. [aiite onpenenenve 3Heprun ['n66ca. s uero ucnonb3yeTcs 3Ta
BennurHa? 36. Kakvmu (akropamu orpefiensieTcsi CaMONPOU3BOJILHOCTh MpoTeKaHusl peakiyu? 37. Uto
u3ydaeT XUMHueckass KvHetuka? 38. UTo Takoe romoreHHble M reteporeHHele peakuuu? 39. [laute
orpezie/ieHUe CKOPOCTH XUMUueckor peakuyu. 40. OT KakvxX (paKTOPOB 3aBHUCUT CKOPOCTb XMMHYECKON
peakyuu? 41. Kak 3aBUCAT CKOPOCTb XWMHWUYECKOW peaklMd OT KOHLIeHTpalluid peareHTOB? 42.
CdopmynupyiiTe 3aKOH [JeWCTBYIOIIMX MacC /i1 CKOPOCTM XUMH4YeCcKou peakumu. [IpuBesure ero
MaTeMaTuueckoe BblpaxkeHue. 43. UTO Takoe KOHCTaHTa CKOPOCTU peakuuu? OT yero oHa 3aBUCUT? 44.
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Kak 3aBUCHT CKOpOCTb XMMMUECKOH peakLyu OT TemriepaTypbl? 45. ChopmynupyiiTe npaBuio BaHrt-
lodda, mnpuBeguTe ero maremathueckoe BbipakeHue. 46. UTo TmoKasbiBaeT TeMIepaTypHbIN
Ko3(puiiieHT ckopoctd peakimu? 47. Uto Takoe Karanuszatop? 48. [laiiTe ompepeseHue 3SHEPruu
akThBaluM peakiuu. OT dyero oHa 3aBUCUT? 49. KakoB MexaHU3M JeMcTBUs Karanausaropa? 50.
[TpuBesuTe ypaBHeHMe AppeHMycCa, MOSICHUTE KaKue BeJMYMHBI BXOZAT B 3TO BblpakeHue. 51. [lanTe
orpejie/ieHMe XUMHUYECKOro paBHoBecusl. 52. UYTo Takoe KOHCTaHTa paBHOBecus? Hanmmmre
MaTeMaTH4eCKoe BbIpaKeHHe /11 KOHCTaHTbl paBHOBeCHS], TIOSICHUTe, KaK1e BeJIMUMHBI Ty/a BXOZAT. 53.
Cdopmynupyiite npuniun Jle-Illatenbe. 54. Kakue ¢akTopbl BAUSIIOT Ha CMellleHWe XUMHUYeCKOro
paBHOBeCHsi B CUCTeMe M KakuM obOpa3om? 55. Urto wu3yuaer 3nmektpoxumusi? 56. Urto Takoe
OKMCJIMTEIbHO-BOCCTAHOBUTE/bHBIE peakliuu? 57. [laiiTe onpesiesieHNe MOHATHSIM «CTeleHb OKUC/IeHUS»,
«BOCCTAHOBUTE/b», «OKUC/IUTENb». 58. UTo M3 cebs mpeAcTaB/iseT TMpPOIECC OKUCIEHHS W TIPOIiecc
BoccTaHoB/eHUsA? 59. Kakuve 3/1eKTpozHble TpoLiecChl MPOUCXOJAT Ha IOBEPXHOCTH MeTasll-pacTBOP
noHOB MeTaia? 60. Kak obpa3syeTrcsi [BOMHOUM 3nekTpuueckuii cioi? 61. UTo Takoe 37eKTpPOZAHBIN
rioteHMan? OT dero oH 3aBUCUT? 62. UTO Takoe rajbBaHHUYeCKUi 3/eMeHT? M3 yero oH coctout? 63.
Kak 3apsbkeHbl Karof M aHOJ B rajbBaHUYeCKOM 3yieMeHTe? 64. Kakue 3/1eKTpOJHbIe TIPOLIeCChl
MIPOMCXOJAT B rajbBaHUUecKoM 3yiemMeHTe [anuwans-fkobu? 65. Kak 3amucbiBaeTcs —cxema
rajbBaHUYeCKOro sjieMeHTa? 66. UTo Takoe 3/IeKTPOABUXKYLLAas CU/Ia rajbBaHUYeCKOro sjeMeHTa? Kak
OHa paccumuTbiBaeTcsi? 67. UTo Takoe CTaHJAPTHBIM BOAOPOAHBIN 37eKTpoA? 68. UTo nokasbiBaeT psif,
3/IeKTPOXMMMUECKUX HalpsbkeHWH MeTa/ioB? Kak pacrnosiokeHbl MeTasulbl B 3TOM psAfy? C ueM cBs3aHa
BOCCTAHOBUTe/bHasi crocobHocTh MeTannoB? 69. I[lpuBegute ypaBHeHue HepHcta. [Iisi uero oHo
ucnionb3yercd? 70. Uto Takoe 3seKTposnus? M3 yero coCTOUT cUCTeMa, e MpoTeKaeT 3y1eKTponus? 71.
Kak 3apspKeHbI KaToz, ¥ aHOZ, Ipy 71eKTponuse? 72. KakoBbl 3aKOHOMEPHOCTU MPOTEKaHusl 371eKTPO/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 XMMHUYeCKOH U 3JIeKTPOXUMHUUeCKOU Koppo3un? 77. MeTopl 3aluThl OT KOppo3uu. 78. [lanTte
orpezie/ieHUe MOHATHIO «(dasza». 79. UTo Takoe rereporeHHble U roMoreHHble cuctembl? 80. Uto Takoe
(azoBoe paBHOBecue? Uem oHO xapaktepusyetcsi? 81. Chopmynupyiite npaBusio ¢a3 ['mb6ca, mosicHuTe,
Kakue BeJMUMHbl TyZa BXogAT. 82. Urto Takoe guarpamma cocrossHus? 83. [lpuBegurte nuarpammy
T/IaBKOCTH  IBYXKOMITOHEHTHOM CHCTEMbI C TIPOCTOM 3BTEKTUKOM (SBTEKTMUECKYI [JuarpaMmy).
Oxapakrepu3yiTe JIMHWM, TOUKM U 001acTé 3ToM Auarpammbl. 84. Uro Takoe 3BTeKTHKa? 85.
CdopmynupyiiTe ripaBuio pbiuara. [jst yero oHo ucrionb3yetcsi? 86. [IpuBeauTe AuarpaMMy T1aBKOCTU
JBYXKOMITOHEHTHOW CHCTeMbl, 00pa3yolleil yCTOiurMBOe XUMHUUYEeCKoe coeflHeHHe (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 YCIOBHSX 00pasyrorcss 3T Tumbl  pactBopoB? 89. IlpuBegure pAuarpaMmy TUIaBKOCTU
JBYXKOMITOHEHTHOM CHUCTeMbl, oOpa3yrolleli TBepAblii pacTBOpP 3aMellleHWss C HeorpaHUUeHHOMN
PacTBOPUMOCTBIO. OXapakTepusyiTe JIUHWM, TOUKHM W obsactu 3tod guarpamMmel. 90. IIpuBenure
JyarpaMMy TIJIaBKOCTH [IBYXKOMIIOHEHTHOW CHCTeMbl, oOpa3yrollleil TBepblid pPAacTBOpP 3aMelleHUus C
OrpaHWYeHHOM pacTBOPUMOCTHIO. OXapaKTepu3ynTe TMHUW, TOUKH U 00/1aCTH STOM AMarpaMMBl.

4 MeTtoauyeckHe MaTepHasbl
st obecrieueHus rpoiiecca oOyueHHs] W pellleHus 3afad 00yueHUs] HUCTIONb3YIOTCS CeqyoIye
MarepHua’Ibl:
— MeToJuuecKWe Marepuasbl, OTpe/ie/siollde TpoLeAypbl OLleHWBaHUS 3HAHWMN, YMeHHH,
HAaBBIKOB U (W/M) ONbITa JeATeJbHOCTH, XapaKTepU3yHOIUX 3Tarnbl (Op-MUPOBaHWS KOMITETEHLHH,
cornacHo 11. 12 paboyeii MporpaMMel.

4.1. OcHoBHas 1uTeparypa

1. Kopoun H.B. O6mas xumus [Tekcr] : yuebnuk gsisi By3oB / H. B. KopoBuH. - 8-e u3g,,
crepeoturl. - M. : Beicimas mkosa, 2007. - 559 c. : un - (ITobeguTent KOHKypca yueOHHWKOB). -
Bubmuorp.: c. 546. - [IpeaMm. ykas.: c. 547-557. (Hanuuue B 6ubmioteke TYCYP - 59 9k3.)

2. OcHOBBI 0011elt U Pu3nyecKol XuMuu [IneKTpoHHBIN pecypc]: YuebHoe rmocobue / M.B.
TuxonoBa, WN.A. EkumoBa; TOMCKMM TrOCy#apCTBeHHBbIM YHMBEPCUTET CHUCTeM YIIDaB/lIe€HUS U
paanosnekTpoHukH (Tomck), Kadenpa 3meKTpOHHBIX TEXHOJOTMH M 3KOJOTMYECKOI0 MOHMTOPWHIA. —
OnekTpoH. TekcToBble faH. — Tomck: 2015, 200 c. [DnexkTpoHHBId pecypc] - Pexxum poctyna:
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http://edu.tusur.ru/publications/5136, cBOOGOJHBIH.

4.2. lonosHMTe/IbHAA IMTEeparypa

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

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

3. Xumwus: Yueb6Hoe nocobue / I. B. CmupHoB, I. M. fIkyHuHa; MUHHCTEPCTBO 0Opa3oBaHUs
Poccurickonn  ®epepauyy, TOMCKHMM TOCYJapCTBEHHBIM YHHUBEPCUTET CHUCTEM  YIIPABlIeHUS U
pazsnosneKTpoHuKH, Kadeapa TexHomorum pasniosnneKTpoHHOM anmnaparypel. - Tomck : TMIIZIO, 2000. -
157 c.: . (Hanuuue B 6ubmoreke TYCYP - 31 3k3.)

4. Tnuaka H.JI. 3agaun v yrnpaykHeHus 110 o01eld xuMuu : YueOHoe mocobue fist By3oB / H.JL.
['muHKa. - 20-e wu3g., crepeoturt. — M.: Xumus, 1973. — 263[1] c.: un. — B. 1. (Hanmuure B 6uUGIMOTEKE
TYCYP - 38 3k3.)

5. Xumus [OnekTpoHHBI pecypc]: yuebHoe mocobme / E. B. Uwukun; Tomckwuii
rOCy/lapCTBEHHbIM YHUBEDCUTET CHUCTeM yIpaB/ieHusi U pajuosnekTpoHuky (Tomck), Kadeznpa
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 goctyna: http://edu.tusur.ru/publications/1138, cBo6ogHBbII.

6. Yukun E.B. Xumus [TekcT]: yue6Hoe nmocobue / E. B. UukuH; MuHHCTEpCTBO 00pa3oBaHUs U
Hayku Poccuiickori ®Pepeparmy, TOMCKUM TOCYyapCTBEHHBbIM YHUBEPCUTET CHUCTEM YIIPABIeHUS U
paano3ieKTpoHUukH (Tomck), PakynbTeT JUCTaHIIMOHHOTO 00yueHus. - Tomck: b Kontent, 2012. - 170
c.: un. — bubmorp.: c. 157. (Hamuuue B 6ubmoreke TYCYP - 62 3k3.)

4.3. Obsa3aTebHBIE YUe0OHO-MeTOHYEeCKHe MoCco0ust

1. Xwumus [OnekTpoHHbIM pecypc]: MeToauueckue yka3aHWs [Jjis1 TIPOBeEeHHUsI MpaKTHUUeCKUX
3aHATUN U OpPraHW3aLUM CaMOCTOSITeNbHOW pabOThI CTYAEHTOB MO JUCLMIUIMHe «Xumus» / TrxoHoBa
M.B., 2015. — 21 c. [OnekrpoHHbIli pecypc] - Pexxum mocrtyna: http://edu.tusur.ru/publications/5137,
CBOOOJIHBIM.

2. UYwkun E.B. JlaboparopHble paboThl mo xumuu [Tekcrt]: yueGHO-MeToAMueckoe 1ocobue /
E.B. YukuH; MunucTepcTBO o0pa3oBaHust Poccuiickoit Peneparun, TOMCKHI TOCYZapCTBEHHBIH
YHUBEPCUTET CHCTeM YyrpaBieHUss U paavosnekTpoHuku (Tomck), Kadenpa paanosneKTpOHHBIX
TEXHOJIOTMI U 3KOJIOTHUeCKoro MoHuTopuHra. — Tomck: TYCYP, 2012. — 77 c.: un., Tabsn. - bubnvorp.:
c.73. (Hanuuue B 6ubmoreke TYCYP - 51 3K3.)

3. Uwkun E.B. COopHUK 3aau ¥ yrpaxHeHwid mo obmeit xumum: [Tekct]: YueOHo-
MeToanueckoe mocobue / E.B. UukuH, pex. KaHa. xuMm. Hayk A.W. 'anaHos; perl. C.f1. AyekcaHApoOBa;
MuHucTepcTBO 00pa3oBanusi Poccutickoit ®eneparyin, TOMCKUI TOCY1apCTBEHHBIN YHUBEPCUTET CUCTEM
yripaBieHUs: U paano3neKTpoHuku (Tomck), — Tomck: ToMCKU rocyaapCTBeHHbI YHUBEPCUTET CUCTEM
ynpas/ieHus U 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. JlabGopatopHble pabOTbl TI0 XUMHU [DNEeKTPOHHBIA pecypc]: yueOHO-
MeToamrueckoe rocobue / E.B. UukuH; ToMCKUIT roCy/japCTBeHHbIN YHUBEPCUTET CHUCTEM YIIPAB/IEHUST U
paguosnektpoHuku (Tomck), Kadeapa pasrosneKTpOHHBIX TEXHOIOTHI U 9KOIOTHYeCKOT0 MOHUTOPUHTa.
— DJIeKTPOH. TeKCToBble JaH. — Tomck: [6.1.], 2012. — on-line, 78 c. [DnekTpoHHBIM pecypc] - Pexxum
noctyta: http://edu.tusur.ru/publications/3020, cBoGOAHBIM.

5. UYwkun E.B. CO0pHUK 3a/1au ¥ yIpayKHEHWH 110 0011[el XxuMuu: [ DeKTpoHHbIHM pecypc] / E.B.
UrikuH, TOMCKUM roCyZjlapCTBeHHbINM YHHMBEpPCUTET CHCTeM YIIpaB/leHHs U Pafii03/1eKTPOHMKU (TOMCK),
Kadenpa paivios/1eKTPOHHBIX TEXHOJIOTHIM M SKOJIOTUYECKOTO0 MOHUTOPUHTIA. — D/IeKTPOH. TeKCTOBbIE /1aH.
— Tomck: [6.m.], 2012. — on-line, 220 c. [OnekrpoHHbIi pecypc] - Pexum goctyna:
http://edu.tusur.ru/publications/642, cBO60OAHBIM.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. http://edu.tusur.ru — HayuyHO-0Opa30BaTe/LHBIN MOPTAT
2. http://www.chemistry.narod.ru, http://www.xumuk.ru — UHbOPMAaLIMOHHO-CIIPABOYHbIE
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pecypchl
3. http://elibrary.ru — HayuHas 3/1eKTpOoHHast OMbMMOTEKA

4. http://Www.twirpx.com — 371eKTPOHHbI€ KHUTH 110 XUMHUHU
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