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

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

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

Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOUAS TTPOTPAMMA YUEBHOU OV CLUTTIIMHBI
Xumusa

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

Hanpagnenue noarotoBku (creruanbHOCTh): 27.03.02 YiipaB/ieHne KauecTBOM
HanpasneHHocTs (11po¢uib): YnpaB/ieHue KauecTBOM B HH(GOPMaMOHHBIX CHCTeMax
dopma oOyueHus: OUHas

dakysnsreT: PUT, Paky/1bTeT HHHOBALMOHHBIX TeXHOI0THI

Kadenpa: YU, Kadeapa ynpasieHusi HHHOBaLMAMH

Kypc: 2

Cemectp: 3

YuebOHbIi 11aH Habopa 2013 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 3 cemecTp Bcero EayHuiib
1 Jlekuuu 18 18 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbIe 3aHATHS 18 18 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 54 54 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 8 8 4acoB
6 CamocTosiTesibHas paboTa 54 54 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 IlogroTroBka u cJjadya sK3aMeHa 36 36 4yacoB
9 OO6111ast TPyZJ0eMKOCTh 144 144 4yacoB

4.0 4.0 3.E

OK3aMeH: 3 ceMeCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()1()(’)})6H’d 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) 27.03.02 YnpaBrieHue KauecTBOM, yTBepxkaeHHoro 2016-02-09 roja, paccMoTpeHa U
yTBep>K/JeHa Ha 3ace/jJaHiU Kadepbl «___ » 20__ ropa, npoTokos Ne

Pa3paboTunku:

CTapIlXi rpero/iaBaTesnb Kad.
POTOM TuxoHnosa M. B.

3aBeayromumii obecreunBarolei Kad.
POTOM Tyes B. U.

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

Hekan ®UT Hapumanosa I'. H.
3aBenyroluii BeIMycKaroiieit kag.

Y Hapumanosa I'. H.
OKCIePThI:

JotieHT kKad. POTOM Exumona . A.
noueHT Kad. POTOM Hecmesnosa H. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
v3yuyeHUe XMMUUeCKUX CUCTeM U (yH/JaMeHTa/lbHbIX 3aKOHOB XMMHUU C TO3WLHUNA COBPeMeHHOU
HayKu
(hopMHpOBaHHEe HAaBBIKOB SKCIIePUMEHTA/TbHBIX UCC/AeA0BAaHUM /11 3yUeHUs] CBOMCTB Bell|eCTB U
WX PeaKIMOHHOM CITI0COOHOCTH

1.2. 3agauy JUCIMIITAHBI
—  H3yueHHe XUMHUUYECKUX CUCTEM
— u3yueHHe GyHJaMeHTa/lbHbIX 3aKOHOB XUMUU
—  U3yueHHe CBOUCTB Bell[eCTB U UX PeaKI[MOHHOM CrIoCOOHOCTH

2. MecTo pucomiuivHeel B cTpyKrype OITIOII
HuctriiHa «Xumus» (b1.B.O/].5) otHocuTcs K 670Ky 1 (BapraTHUBHAas 4acTh).
[MpepiiecTByOIMMY  AUCLMIVIMHAMY,  (OPMUPYIOLUMM  HauajbHble 3HaHUS, SIBISIOTCA
ceayrolye AucuyIMHbl: EctectBo3HaHue, Pusmka, JKOIOTUS.
[MocnenyromumMmu JUCLIMIVIMHAMU SIBSIIOTCS: be3omacHOCTb KusHefesTebHOCTH, KoMo3uTHble
MaTepuasbl, MarepuanoBeieHue.

3. TpeOoBaHus K pe3y/ibTaTaM 0CBOEHHS JUCIUTLTHHBI

ITpotiecc U3yueHus: JUCHMTUIAHBI HarlpaB/ieH Ha (hOpMUPOBaHKE CIeAYIOIINX KOMITeTeHI[HI:

—  OK-7 criocobHOCTBIO K CAaMOOPraHU3al[iK U CaM000Opa30BaHMIo;

B pe3synbrare U3yuyeHus: JUCLMIUTUHBI CTYZEHT [O/DKeH:

— 3HATh OCHOBHbBIE TIOHSTHS M 3aKOHbI XWMHUM, 3aKOHOMEPHOCTU TPOTEKAHUSI XUMHUeCKHX
TPOL[ECCOB; OCHOBHBLIE 3Tallbl OpPraHW3alyd yueOHOH W TM03HABATebHON [EATeIbHOCTH B ILEJISX
camoo0pa3oBaHHUs.

— yMeThb OCYIIeCTB/IATh IMOWCK HH(MOPMALMKM B I[eJiIX CaMo00Opa3oBaHUsi W TPUMEHSITH
TI0/TyYeHHbIe 3HAHUS /ISt PeIeH s TPaKTUUeCKUX 3a/au

— B/ajJeTh HaBbIKAMM CaMOOPTaHW3alliM [Is yCIeIlHOH paboThl B KOMaH[e, MOCTAHOBKU U
TIPOBe/IeHHUsT SKCITePUMEeHTa

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYAOEMKOCTb [UCLMIUIMHBI cocTaBisieT 4.0 3ayeTHBIX €JUHHUIILI W TIPeACTaBjieHa B
tabmue 4.1.
Tabmwiia 4.1 — Tpy0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM 1eATebHOCTH Bcero yacos CemecTpsl
3 cemecTp
AynutopHblie 3aHSTHS (BCEro) 54 54
Jlekuyu 18 18
[IpakTrueckue 3aHATHS 18 18
JlabopartopHble 3aHSTHS 18 18
M3 HUX B MHTepaKTHUBHOU (popme 8 8
CamocrosiTenbHasi paboTa (Bcero) 54 54
OdopmsieHre 0TYETOB T10 J1TabopaTOpHBIM paboTam 10 10
ITpopaboTKa JIEKIJMOHHOTO MaTeprasa 20 20
CamocTosiTenlbHOE M3yueHue TeM (BOIPOCOB) 4 4
TeopeTHYeCKOM yacTy Kypca
[ToaroroBka K IpakTUUeCKUM 3aHATUAM, CeMUHapaM 20 20
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Bcero (6e3 3k3ameHa) 108 108
[ToaroroBka 1 craua sK3aMeHa 36 36
OO0111ast TPYJ0EMKOCTD Yac 144 144
3aueTtHble Eavnnipbl TpygoeMKoCTH 4.0 4.0

5. Coiep)xaHue AUCHMILTMHBI

5.1. Pa3jenbl JMCHUIIMHBI U BU/IbI 3aHATHMN
Pa3zesnbl AUCIIUTUIMHBI ¥ BU/IBI 3aHSITHU TIpUBeEHbI B Tabnwviie 5.1.
Tabnuiia 5.1 — Pa3genbl AUCLHUTIIMHBI M BU/IBI 3aHSATUM

. H z
= = o
z 8 S
5 8 = m T 35
o o = o T 2 =
~ o @ s o9 s =
= S 3 & =i > 3
= 5 ()
Ne Ha3Banus pa3zgenoB JUCLIUTIUHBI v 5 = 5 o @ S5
= 2 o E | &80 =
= IS) o u oM o 2
E =B B m X © 9
X o o e g X
5, © =
I
O
OCHOBHBIe IOHATUS U 3aKOHbI XUMUHU. 2 0 5 OK-7
2 | OcHOBHBIEe K/1aCChl HEOPraHUYeCKUX 0 2 0 7 OK-7
coeiiHeHU. PeakiiMoHHast
CIIOCOOHOCTD BeIIeCTB.
3 | DHepreTvka XMMHUYeCKUX MPOLIeCCOB. 3 2 4 9 18 OK-7
XuMHUUecKasi TePMOAHaMUKa.
4 | Xymuyeckas KUHeTHKa. X¥MUYeCcKoe 3 4 6 11 24 OK-7
paBHOBecCHe.
5 | DnekTpoxumuyeckue rpoLecchl. 6 4 4 13 27 OK-7
Koppo3sust MeTasnos.
6 | Pa3oBble paBHOBeCUS B reTepOreHHbIX 4 4 4 9 21 OK-7
cUcCTeMax.
Ntoro 18 18 18 54 108
5.2. CoaepikaHue pa3/je/ioB AUCHUILUIUHBI (M0 JIeKIUAM)
CojiepskaHue pa3/ienioB AUCLIUIUIMH (T10 JIEKLIUSIM) TIpUBe/ieHo B Tabsuie 5.2.
Tabmuiia 5.2 - Cozmep>kaHue pa3ziesioB AUCIUTUIMH (TI0 JIEKI[USIM)
v L 5
= a4 =
g S 2
CopepykaHue pasziesioB JUCLMITIMHBI 10 =] > O
HasBanus paszenos ACP pasa AHED g7 o E
JIEKLIUSIM s g g
S g =
2 o' 9
= S
3 cemecCTp
1 OcHOBHBIE MTOHATHUSA U 3aKOHBI [IpeameT X¥MUU. ATOMHO-MOJIEKYJISIpHAsT 2 OK-7

XUMHHU.

Teopusi. OCHOBHBIE TTOHSITUS: aTOM,
MOJIeKy/a, XUMHAUYECKUI 3/IeMeHT.
IIpocTele 1 C/I0XKHBIE BellleCTBa. SBIeHKe
asutorporiy. MoJiekysisipHasi Macca.
Monb. MonsipHast Macca.
CrexroMeTpUueCKUe 3aKOHbI: 3aKOH
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9KBUBA/IEHTOB (TTOHSITHE YKBUBAJIeHTa U
5KBUBAJIEHTHOM MacChl), 3aKOH
TOCTOSTHCTBA COCTaBa XUMHUeCKHUX
coeiiHeHU. ['a30BbIe 3aKOHBI: 3aKOH
00BbEMHBIX OTHOIIIEHUH, 3aKOH ABOTa/[pO.
[Teprogrueckuii 3aKOH U TeOpUst
CTPOEHUs] XUMUUeCKUX COeJUHeHHUMN.

HToro

3 DHepreTuka XuMnuye CKux
[poL[eCCoB. XUMUYeCcKast
TepMOJUHAMUKA.

XuMmuueckas TepMoauHamuka. [Tonsarue
XUMUUECKOUN chCTeMbl. THUIIbI cUCTeM.
PaBHOBeCcHOe coCTOsiHMEe cucTeMbl. TUrbl
TepPMOZIMHaMUYeCKHX MPOLIeCCOB:
obpaTtuMble, HeoOpaTUMbIe,
CaMOIIPOU3BOJIbHbIE, DABHOBECHBIE.
OcHOBHBIe NIOHATUS TEPMOJUHAMUKU:
BHYTpeHHsIsI SHeprusi, paboTa, TeriorTa.
ITepBbIli 3aKOH TePMOAWHAMUKH.
[TonsiTre sHTanbNUU. TeryioBoi 3¢ dekT
peak1iuy, 3K30TepMUUeCKHUe 1
5H/IOTEpPMUYECKHE pPeaKLUU.
TepmoxuMHUeCcKue ypaBHeHUs U UX
ocobenHocTH. CTaHAAPTHBIE TET/IOTHI
oOpa3oBaHwus BetecTB. 3akoH [ecca,
cnepfcTBUe U3 3akoHa l'ecca. IloHaTue
SHTpoOnuU. BTOpOM U TpeTn 3aKoH
TepMoiMHaMUKU. CaMONpoOM30BO/IbHbIE
TIPOLIeCChl. DHTAIBITUNHBINA U
SHTPONUMHBIN (PAaKTOPbl XMMUUEeCKUX
peakiuii. OHeprus ['mb0ca.

HNToro

OK-7

4 XuMuueckas KUHeTHKA.
XuMHUeCcKoe paBHOBECHE.

XuUMHUuecKasi KUHeTUKa. ['oMoreHHble U
reTeporeHHble peakiuu. CKOpOCThb
XUMHUYEeCKOM peakliy. PaKkTopsl,
BJIVSIFOLLIE HAa CKOPOCTb peaKLiu.
BivsiHue KoHLIeHTpaLy Ha CKOPOCTh
peakiyuu. 3aKoH JIelCTBYIOIIUX Macc.
KoncraHnTa ckopocTtu peakuuu. BivsiHue
TeMIlepaTypbl Ha CKOPOCTb peaKL|H.
[TpaBuno Baut-T'odda. DHeprus
aKTHBAaLIUU U ypaBHeHHe AppeHUyca.
3aBUCHUMOCTb CKOPOCTHY peakLIii OT
Karanm3aropa. Katamms O6parrumele U
HeoOpaTHUMble XUMHUECKHe PeaKLH.
Xumnueckoe paBHoBecue. KoHcTaHTa
paBHOBeCHsl. 3aKOH el CTBYIOLIMX MacC
s pasHoBecust. [Tpunnun Jle-Illaresnbe.
CZBUI XMMUYECKOI0 paBHOBeCHS.

HToro

OK-7

5 DeKTpOXUMUYeCKHe IPoLeCChl.
Koppo3sus metasnios.

OKUC/IUTe/TBHO-BOCCTaHOBUTE IbHBIE
peakuuu. CTeneHb OKUC/IEHUS,
OKMCJIeHVe U BOCCTaHOBJICHUE.
O/eKTpPOAHbBIe MPOLeCChl. DIeKTPOAHbIe

OK-7
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rnoTeHUWan. YpaBHenve HepHcra.
['asibBaHWUECKUI 37IEMEHT.
ONeKTPOXUMUYeCKUe MPOLeCChl.
ONeKTPOABWKYLLasl CHUJla
rajibBaHUYeCKOrO 3/1eMeHTa.
CraHapTHBIM BOAOPOHBIMN 3/IEKTPO/I.
DJIEKTPOJ/IU3 B paciiaBe. JNeKTPOJINU3 B
pactBope. 3akoHbl Papazes. Boixog mo
TOKY. Koppo3ust MeTanioB: xummyeckas,
37IeKTPOXMMUYeCKasi. 3alluTa MeTaljIoB
OT KOPPO3HUH.

HToro

6 da30Bble paBHOBECUS B
reTeporeHHbIX CUCTeMax.

®da3oBble paBHOBecus. Pasa,
reTeporeHHasi U roMOreHHasi CCcTeMa.
ITpaBusio ¢a3 I'mb6ca. CreneHb cBOOOH,
KOMITOHEeHT. OJHOKOMITOHEHTHbIE
CUCTeMBl. /JuarpaMma COCTOSIHUSI BOZBI.
[uarpammbl M1aBKOCTH
JBYXKOMITOHEHTHBIX CUCTeM. DBTEKTHKaA.
[IpaBuso peruara. TBep/ibie pacTBOPSI.
Turbl TBEpZBIX paCTBOPOB: 3aMellleHNs],
BHE/IPEeHUS1, BBIUUTaHUSI.

Htoro

4

OK-7

Nroro 3a cemecTp

18

5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIMIT/IMHAPHBIE CBSA3M C 00ecneurBalIUMH (PeAbIAYIMMHI)
U obecreurBaeMbIMH (MOC/IeYIOIAMH) JUCHHIUTHHAMH

Pa3ziesibl JUCLIUTIIMHBI M MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00€eCreunuBaromuMu (MpeabIAyIuMK) 1
obecrieuriBaeMbIMH (TTOC/IEAYIOLAMH) JUCIIUTUTMHAMU TIPeICTaB-/IeHbI B Tabuile 5.3.
Tabsura 5.3 - Paszesnibl AUCIUTUTUHBI M MEX/IUCIIUITAHAPHBIE CBS3U

Ne pa3zenioB AaHHOW JUCLIMILIMHBI, [/ KOTOPBIX
HeoOX0oIuMOo u3yueHre 00eCTIeunBaOLIUX U

Ne HanmeHoBaHye JUCLATINH obecrieuyrBaeMbIX JUCIUIIAH

1 2 3 4 5 6

[IpeaecTByroLe JUCLUATIIMHBI
1 |EcrecTtBo3HaHue + + + + + +
2 | ®usuvka + + + + + +
3 | Okojorus + + + + + +
[Tocnepyroiye AUCLUITIMHBL

1 |Bbe3onacHOCTB XU3HEAEATETBHOCTH + + + + + +
2 | KoMrio3uTHble MaTepuasibl + + + + + +
3 |MarepuanoBeseHue + + + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIIM, (h)oOpMIpyeMbIX IPH U3yUeHUH AMCIUILIMHBI, U BU/I0B 3aHATHI
CooTBeTCTBHE KOMITeTeHI[MM, (OpPMUPYyeMbIX TPU U3YUeHUU [OUCLUTUIMHBI, U BUJOB 3aHSATHI

Tipe/iCTaB/ieHo B Tabmwiie 5.4

Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUAOB 3aHATHH, (HOPMUPYEMBIX TpU W3yUYeHWH

HWCIHUIIMHBI

Bupp! 3aHaTHM

@DopMbI KOHTPOJIS
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KomneTteHiun
Jlekuyu

HpaKTI/I‘—IECKI/Ie 3dHATUA

JIabopaTopHbIe 3aHSATHS

+

+ |CamocTosiTesibHast paboTta

+

KonTtponbHas pabora,
Ortyet 110
WHVBUlyaTbHOMY
3aJlaHuI0, KoHCcrekT

naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX

CaMoIMoAroToBKH, OTUeT 1o

6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpPraHU3aIUu 00yYeHHs

TexHO/MIOTUM WHTEPAKTUBHOTO OOyueHWs TpW pa3HbIX (OopMax 3aHATUM B uyacaxX IpHUBeJeHbI B

tabmuie 6.1

Tabnuiia 6.1 — TeXHOMOTMM MHTEPAKTUBHOTO 00yUueHMs P pa3HbIX (popMax 3aHSITHH B yacax

MeToabl

WHTepakTyBHbBIE
IpakTUyecKue Bcero
3aHATHSA

3 cemecTp

Pabora B KoMaH e

WToro 3a cemMecCTp:

HNroro

7. JTabopaTopHbIA MPAKTHKYM

CopeprkaHue y1abopaTopHbIX paboT rnpuBezieHo B Tabsme 7.1.
Tabsuma 7. 1 — CopeprkaHue jlabopaTOpHBIX paboT

v L =
I L =
3 = =
=2 S
Ha3BaHus paszesios CopeprkaHue 1abopaTopHbIX paboT = =
pasf ep parop Y T S
= 2 S
2 o' O
= S
3 cemecCTp
3 DHepreTuka XuMu4eCKUx Omnpegenenye TernyioBoro 3¢ gekra 4 OK-7
TNIpoLieCCOB. XUMUUeCKast peakLuy HeluTpaau3aluu
TepMOZIMHaMUKa.
EpMOAMHAMUKA Wtoro 4
4 XuMuyueckasi KUHeTHKa. CKOpOCTb XMMHYECKHX peaKLUH. 6 OK-7
XuUMHUeCKoe paBHOBECHE. XuMHUUYeCKoe paBHOBeCHe.
Ntoro 6
5 DJIeKTpOXUMUUeCKYe TIPOLIeCChl. Onekrtposus. Kopposus 4 OK-7
K Yl MeT B.
oppos3 eTasio Vtoro 4
6 dasoBble paBHOBeCUs B Jvarpamma 1j1aBKoCTH 4 OK-7
reTeporeHHbIX CUCTeMax. [BYXKOMITOHEHTHOW CUCTeMbI
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HToro

Wroro 3a cemecTp

18

8. IlpakTHueckue 3aHATUA
Copiep>kaHue MpakTUUeCcKUX paboT npuBesieHo B Tabnuie 8.1.
Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

Hassanus paszenos

CopeprkaHre MpaKTAYeCKUX 3aHATUN

Tpyn0eMKOCTb,
q

dopmMupyeMbie
KOMITeTeHLIUU

3 cemecTp

1 OcHOBHBIE ITOHATHS U 3aKOHBI
XUMUH.

BxogHoi1 KOHTpOJIb (HanmucaHue
CHUMBOJIOB XUMUUECKUX 3/IEMEHTOB,
pacueT MOJIIPHBIX MacC COeJJMHeHUH,
paccTaHoBKa K03¢UIIMEeHTOB B
ypaBHEHUsIX peakijuii). PeltieHue 3aziau: 1
) HaXOXKJieHre SKBUBAJIEHTa MPOCThIX
Bell[eCTB; 2) pacueT S5KBUBaJIeHTHBIX MacC
MPOCTBIX U CJIOXKHBIX COeIUHEHUH; 3)
pacueT oObeMa rasa rMpy HOpMasTbHBIX
YCJIOBUSIX U YCIOBUSIX, OTJTMYHBIX OT
HOPMaJ/IbHBIX; 4) pacueT YKc/ia YaCTUL]
BellleCTBA B OIpeZie/IeHHOM Macce WUu
obbeMe; 5) pelieHre 3ajau C
XMMHUEeCKUMH ypaBHeHUsIMY; 6) 3a7jauun
Ha "U30BITOK-HEJOCTaTOK"

N

Htoro

OK-7

2 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
coeiiHeHUN. PeakijioHHast
CTIOCOOHOCTD BeITeCTB.

1) HanucaHue GopmMys XUMHUUe CKUX
Bell[eCTB; 2) HalMcaHWe Ha3BaHUM
XUMUUECKUX COeJUHEHUM, omnpe/iesieHre
KJlacca BelllecTB; 3) coCTaB/IeHue
yPaBHEHUH 3/1eKTPOIUTAYUE CKOU
Jvccoluanuy; 4) HarvcaHue ypaBHeHUM
TU/IpO/IN3a, OTIpe/iesieHye TUIIa CoJield; 5)
COCTaB/ieHMe YpaBHeHUM peakiui
pa3HOro TUIA, LIETIOUKU MpeBpalleHUi

HToro

OK-7

3 DHepreTuka XUuMn4e CKUx
MpoLeccoB. XUMHUUeCcKas
TepPMOJMHAMUKa.

1)pacuet TerioBoro 3¢ deKra peakijyu Mo
3akoHy ['ecca; 2) ompesienieHue TUra
peakuu (3K30-, SHAOTEPMUUECKUN); 3)
pacyeTsl 10 TEPMOXUMUYECKUM
ypaBHeHUsIM; 4)ompe/ieieHre
CaMOTIPOU3BO/ILHOTO HarpaB/IeHUs
NIPOTeKaHMs peakLvy; 5)pacyeT
TepMOJIMHaMUUeCKUX TapaMeTpPOB
MIPOTeKaHHUs PeakLfu

Ntoro

OK-7

4 XuMmuueckass KUHEeTHKA.
XuMHUeCKoe paBHOBECHE.

1)3anuce 3aKoHa JIeHCTBYIOIMX MacC Jist
XUMHUUYECKUX peakiiuii;2)pacyer

OK-7
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M3MeHeHHUsI CKOPOCTH peakivu Tpu
V3MeHeHUH /IaB/ieHus], KOHI|eHTpal[uu
peareHTOB; 3) pacueT U3MeHeHHsI
CKOPOCTHU peaki[iu MpH TOBBIIIIEHUU
TemIiepatypkl 1o rnpasuny Baurt-T'odda u
ypaBHeHHIO0 AppeHuyca; 4)pacuer
TemIiepaTypHoro ko3dduiiieHTa
CKOPOCTH peakLiyy; 5)orpeiesieHre
9HEPryy aKTUBAL[UM peakiuu; 6)
orpe/iesieHUsI CMell[eHUs] paBHOBeCHsI TIpU
V3MeHeHUH TeMIlepaTyphbl, aB/eHus,
KOHIIeHTpaluK; 7)pacyeT KOHCTAHT
paBHOBeCHs] XUMUUeCKHX peakiuii; 8)
pacueT U3MeHeHUsl KOHLIeHTpaluii
peareHTOB uepe3 KOHCTAHTy PaBHOBECHSI

HToro

5 DJIeKTpOXUMUUeCKYe TIPOLIeCChl.
Koppo3us metanios.

1)HanucaHue OKUCIUTeTbHO-
BOCCTaHOBUTE/IbHBIX peakLuii; 2)
OTMCaHUe MTPUHIUIIA paboThI
rajibBaHAYeCKOro 3/1eMeHTa; 3) 3aluch
yPaBHEHUM peakLyi, TPOTeKarIUX B
rajibBaHA4YeCKOM 3jieMeHTe; 4) pacueT
5JIEKTPOJHOr0 MOTeHL1aa Npu
CTaH/IapTHBIX U HeCTaHZAPTHBIX
YCJIOBUSIX; 5) pacueT 5/1eKTPOJBIKYILen
CWJIbI Fa/lbBAHUUECKOTO 371EMEHTa; 6)
CoCTaB/IeHHe YPaBHEHU 3/1eKTPO/IHBIX
TMPOL{eCCOB MPH 3/1eKTPO/IM3€ PacIljiaBoB
Y pacTBOPOB; 7) BbIUMC/IEHHEe MacChl U
00bEMOB 06pa30BaBIIMXCS MTPOAYKTOB B
TpoLiecce 3/1eKTPOJIK3a M0 3aKOHaM
dapages; 8) onpeseneHue BbIX0/a 110
TOKY; 9)coCTaB/ieHre YpaBHEeHUN
peakLyii Npy XUMHAYEeCKOU 1
3JIEKTPOXUMHUUECKOH KOPPO3UH
MeTasioB; 10) BEIOOp 3aIIUTHOTO
MOKPBITHSI OT KOPPO3UU

HNToro

OK-7

6 da3oBble paBHOBECUS B
reTeporeHHbIX CHCTeMax.

1) onpesienenye uncia ¢as B
XUMUYEeCKOM cucTeme; 2) ompe/ie/ieHre
YuCIa cTereHel CBOOOABI M0 TIPaBUITY
a3 ['mb6ca; 3) mocTpoeHue AUarpaMm
COCTOSIHUSI TI0 TePMOJUHAMUU€eCKUM
JlaHHbIM; 4) h3yueHre CBONCTB
XUMHUUECKUX CHUCTeM I10 ArarpaMMam
TJIaBKOCTU Pa3HbIX TUIIOB; 5)
oripeJie/ieHle MacChl U COCTaBa XXUJKOH U
TBepZ oM (a3 Mo nmpaBuUly pbluara

HToro

OK-7

Wtoro 3a cemecTp

18
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9. CamocrosiTesibHast padoTa
Bubl caMoCTosITe/TbHON PaboThl, TPYOEMKOCTb U (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IeHbl B

tabmure 9.1.
Tabmuia 9.1 - Bugbl caMocTosiTesIbHOM paboThI, TPYI0EMKOCTb U JOPMHUpPYeMble KOMITeTeHLIUH
A <
5 z S
9 s 5
[ ¥4 v T
Bubl camocTosaTenbHOU S > O
Haseanwust pa3nenoB =" DOpMBI KOHTPOJIS
6 8 S 2
paboThI S) g g
=S a =
o o 2
= o
3 cemecCTp
1 OcHoBHble oHsATAA U | [ToAroToBKa K 3 OK-7 KoHcriekt
3aKOHbI XMMHUU. MpaKTUYe CKUM 3aHATUSM, CaMOMOJTOTOBKY,
ceMHHapam KoHTposnbHas paboTa,
[TpopaboTKa 1eKIIMOHHOTO 2 8npoc Ha 3aHATUAX,
TYeT M
Marepuasa €T 1o
VHJVBU/lyaJIbHOMY
Htoro 5 3a/laHUI0
2 OCHOBHBI€ K/1aCChI IToaroroBka K 3 OK-7 Koncnekr
HeopraHuye CKux MpaKTUYe CKUM 3aHSATUSIM, CaMOTMO/ATOTOBKH,
COeJUHEeHU. ceMHHapam KoHTposbHas pabota,
P WOHHast m Ha 3aHSTUSIX
caxy 60 a CamocTosiTennbHOe 4 8 pOC Ha 3a ’
CrIoCcOOHOCTH BellleCTB. TYeT Mo
H r3yuyeHue Tem (BOIPOCOB)
o WH/JVBU BHOM
TeopeTUYeCKOM 4acTU AMBUYa/IbHOMY
3a/laHUI0
Kypca A
Ntoro 7
3 DHepreTuKa [ToaroroBka K 3 |OK-7 Koncrekr
XUMUYECKUX TPOLIeCCOB. | MPAKTAYeCKUM 3aHATUSM, CaMOMOJTOTOBKY,
XuMHueckas ceMHHapam KoHTponbHas paboTa,
TepMOJMHAMUKA. TpopaBoTKa JIeKIHOHHOrO 4 8npoc Ha 3aHATUSX,
TYeT M
Marepuasa €T 1o
VHJVBU/lyaJIbHOMY
naboparopHbIM paboram nabopatopHoii pabore
Wtoro
4 XvMmuueckast KUHeTHKa. |Iloaroroska K OK-7 Koncriekr
XUMHUUeCKoe paBHOBeCHe. | TIPaKTH4YeCKUM 3aHSATUSIM, CaMOTIOATOTOBKH,
ceMHHapam KoHTposbHas pabota,
ITpopaboTKa JeKIIMOHHOTO 4 8npoc Ha 3aHATHAX,
Marepuasa THET 110
WHJVBUlyaJlbHOMY
OdopmiieHre 0TUETOB TI0 4 3aziaHuio, OTUeT 110
n1ab0paTopHbIM paboram naboparopHoii pabote
Utoro 11
5 DnekTpoxummyeckKye [Togroroeka K 5 OK-7 KoHcriekt
nipouieccel. Kopposus MpaKTUYe CKUM 3aHATUSM, CaMOMO/TOTOBKY,
MeTaJlJioB. ceMHHapam KoHTponbHas paboTa,
[TpopaboTKa eKIIMOHHOTO 6 8npoc Ha 3aHATUAX,
TYeT M
Marepuasa €T 1o
VHJVBU/lyaJIbHOMY
OdopmiieHre 0TYETOB 10 2
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naboparopHbIM paboTam 3ajjaHur0, OTUeT 1o
ViToro 13 nabopatopHoti pabore
6 da3oBbie paBHOBecus B | [logroroska K 3 |OK-7 Koncriekr
reTeporeHHbIX CHCTeMaX. |MPAKTHUeCKUM 3aHSATHSIM, CaMOTIO/ITOTOBKH,
CceMHHapaM KoHTposnbHas pabota,
MPOC Ha 3aHSATUSIX
ITpopaboTKa JIeKIJMIOHHOTO 4 8 POC Ha 3a ’
Marepuasa THET 10
VH/IUBH/IyaTbHOMY
OdopmeHue 0TUETOB 110 2 3az1aHui0, OTUeT 110
n1abopaTopHbIM paboram naboparopHoii pabote
Utoro 9
Nroro 3a cemectp 54
[ToaroroBka K 3K3aMeHy 36 JK3aMeH
Utoro 90

9.1. TemMBI /11 CAMOCTOATE/ILHOI0 U3yUYeHHs TeOPeTUYeCKOM YacTH Kypca

1. "OcHOBHBIE  KJ/acChl  HEOPraHWYEeCKUX  COeJWHEHWH. Peaki[MoHHas  CIIOCOOHOCTH
BerjecTB."(Knaccudukaiusi XxuMrUueckux coefiHeHWd. BUHapHbIe COeAVHEHHs, UX OCHOBHbIE THIIbI.
CrenieHp okucyieHusi. CoctaB OWHaApHBIX CoefWHEHWH. KHCIOTBI, CO/M, OCHOBAHHS, OKCHU[BI, WX
K1accuduKkals W XUMU4Yeckue cBodcTBa. CBolicTBa amdoTepHOCTH. Peaki[MOHHasi CIOCOOHOCTH

aM(oTepHBIX OKCHIOB U THAPOKCU/IOB)

10. KypcoBas padora
He npegycmorpeno PYII

11. PeiiTUHrOBasi cuCcTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTYy/leHTOB

11.1. ban/bHBIE OLEHKH AJISl 3/IEMEHTOB KOHTPOJIA
Tabnuiia 11.1 — basibHbIe OIIeHKH A1JIs1 3/IEMEHTOB KOHTPOJIsSI

. . MakcumanbHbIi
. MakcumasbHbIN MakcumasbHbIN
DieMeHThI yueOHOMH Oasu1 3a mepuog Bcero 3a
6am1 Ha 1-yro KT c| ©6asn 3a mepuof,
JesITeTIbHOCTU mexay 2KT u Ha cemMecTp
Havasa cemMectpa | Mexay 1KT u 2KT
KOHelL| ceMecTpa
3 cemecTp
Koncriekr 5 5 3 13
CaMOIIO/ITOTOBKU
KoHTposbHast pabora 5 5 5) 15
Ornpoc Ha 3aHATUSX 5 5 5 15
Otuet no 5 5 5 15
WHJVBUlyaJlbHOMY
3a[jaHUI0
Otuer 110 TabOpaTOpPHOA 4 5 3 12
pabore
VToro MakCumMyM 3a 24 25 21 70
repuop,
JK3aMeH 30
Hapacraroiym UTorom 24 49 70 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHbIE TOUKHU Tpe/icTaB/eH B Tabuie 11.2.
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Tabsura 11. 2 — ITepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH
Banbl Ha 1aTy KOHTPOJIbHOM TOUKH OtieHka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% oT MakcumasbHON cymMMbl OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakcMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecyeT cymMbl 0a/ijioB B TPAZAMLIMOHHYIO U MEXKIYHAaPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/viie
11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,

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

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)

3 (yA0oB/1eTBOPUTEIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyznoBneTBOpUTEIIEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOoAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa

1. KoporuH H.B. Obujast xumusi : yuebHuk s BTy30B / H. B. KopoBuH. - 7-e u3z., ucnp. - M. :
Beicmrast mkomna, 2006. - 556[4] c. : w., Tabmn. - (ITobeaurens KOHKypca yueOHUKOB). - bubmiorp.: c. 546.
-ITpeam. ykas.: c. 547-558. (Hanuuue B 6ubmoreke TYCYP - 220 3k3.)

2. OcHoBbl 00mIell U (r3nveckoll XUMHUM [DNMeKTPOHHBIA pecypc]: Yueb6Hoe mocobuwe/ M.B.
TuxoHoBa, W.A.EkumoBa; ToMcCKuii TroCyZapCTBeHHbIM YHMBEPCUTET CUCTeM YIIpaB/ieHUs U
paguosnektpoHukH (Tomck), Kadeapa pasriosneKTpOHHBIX TEXHOIOTHI U 5KOIOTMYeCKOr0 MOHUTOPUHTa.
- ONeKTpPOH. TeKcToBble AaH. - Tomck: 2015, 200 c. [DnekTpoHHBIM pecypc] - Pexxum pocrymna:
https://edu.tusur.ru/training/publications/5136, cBo60gHBIHA.

12.2. lono/iHMTe/IbHAA JIMTepaTypa

1. T'munka H.JI. OO61ias xumus : yuebHoe ocobue st By3oB / H. JI. I'munka. - 11-e u3a. - M.-JL.
: Xumust, 1964. - 688 c. : un., Tabsn. - imeH. ykas.: c. 669-670. - [Ipeam. yka3s.: c. 671-688. (Hamuue B
oubmoreke TYCYP - 37 3k3.)

2.  AxwmetoB H.C. Heoprannueckast xuimusi : yuebHoe rocobue zyisi By30B / H. C. Axmetos. - M. :
Bricmias mikomna, 1969. - 638[2] c. : un. - Ilpeam. ykas.: c. 629-639. - b. 11. (Hasnure B GubIMOTEKE
TYCYP - 15 3K3.)

3. Xumwus: Yue6Hoe nocobue / I. B. CmupHoB, I. M. fIkyHuHa; MuHHCTEpCTBO 0Opa3oBaHUs
Poccuiickoit  ®epepanuy, TOMCKUM TrOCyJapCTBEHHBIM YHUBEPCHUTET CHUCTEM YIIpaB/leHUs U
pazuosnekTpoHuky, Kadeznpa TexHonornu pagmnosieKTpoOHHOM anmaparypsl. - Tomck : TMIIIO, 2000. -
157 c. : un. (Hanuuue B 6udmioreke TYCYP - 31 3Kk3.)

4. Tnunka H.JL. 3agaum u ynpa>kHeHus1 1o o0rmeli xumuu @ YuyeOHoe mocobue asist By3oB / H. JI.
I'mubka. - 20-e u3a., crepeoturl. - M. : Xumus, 1973. - 263[1] c. : un. - b. 1. (Hamuuue B OMOIHMOTEKe
TYCYP - 38 3k3.)

5. Yukun E.B. Xumus [Tekct]: yuebHoe nocobue / E. B. UukuH; MuHncTepcTBO 00pa3oBaHus U
Hayku Poccuiickoni ®epepanuy, TOMCKMI TOCy[JapCTBEHHBbI YHUBEPCUTET CHUCTEM YIIpaB/IeHUs M
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paro31eKTpoHuKH (Tomck), PakymbTeT AUCTAaHIIMOHHOTO 00yueHwus. - Tomck: Db KoHrtent, 2012. - 170
C.: Wi. - bubnuorp.: c. 157. (Hanuuue B 6ubmmoreke TYCYP - 62 3K3.)

6. Xumwus [OnekTpoHHbI pecypc] : yueOHOoe mocobwe / E. B. Yukun ; Tomckuii
rOCy/JapCTBEHHbIM YHUBEPCHUTET CUCTeM yripaBjieHus U paauosnekTpoHuku (Tomck), Kadenpa
Pa/IM03/IeKTPOHHBIX TEXHOJIOTHUN U 9KOJIOTUUeCKOTO0 MOHUTOPUHTA. - DJIEKTPOH. TEKCTOBBIe JjaH. - TOMCK :
[6. m.], 2012. - on-line, 170 c. - B. 1. [OnekrpoHHsi pecypc] - Pexum pgocrtyma:
http://edu.tusur.ru/training/publications/1138, cBoOOAHBIH.

12.3. YueOHO-MeToANYECKOe TOCOOHEe ¥ MPOrpaMMHoOe ofecreyeHme

1. Xwummusi [DneKTpoHHBIN pecypc]: MeToguueckue ykas3aHusl [jisi TIPOBe/leHUs MpaKTUueCKUX
3aHATUN M OpraHU3alMl CAMOCTOSITE/IbHOM PabOoThI CTYAEHTOB MO AUCLUILIMHE «XuMusi»/ TrxoHoBa
M.B; 2015. - 21 C. [Dn1eKTpOHHBIM pecypc] - Pexxum JloCTyma:
https://edu.tusur.ru/training/publications/5137, cBo6ogHbIH.

2. Yukun E.B. JlabopatopHbie paboTsl 1o xumuu [Tekcr]: yue6HO-MeToanueckoe nocobue / E.
B. UukuH; MunucrepctBo obpasoBanus U Hayku Poccuiickori ®epneparun, ToMcKuid ToCyAapCTBEHHBIN
YHUBEDCUTET CUCTeM yripaBiaeHus U paguodnekrpoHukd (Tomck), Kadenpa paarosneKTpoHHBIX
TEXHOJIOTHH U 9KOJIOTUUeCKOro MoHUTOpUHra. - Tomck : TYCYP, 2012. - 77 c. : un., Tabsn. - Bubnumorp.: c.
73. (Hannuue B 6ubmmoteke TYCYP - 51 3k3.)

3. Yukun E.B. C6opHUK 3azau 110 001eit xumuu [Tekcr] : yue6HO-MeToguueckoe nmocobue / E.
B. Yukun; pell. KaHj. xuM. HayK A. U. I 'anaHoB; pery. C. f. AnekcanapoBa; MUHHUCTePCTBO 0O6pa3oBaHUs
v Hayku Poccuiickorn ®epepanuu, ToMCKHAKM TrOCynapCTBeHHbIM YHHUBEPCUTET CUCTEM YIIPAaB/IeHUS U
paguo3nekTpoHuky (Tomck). - Tomck: ToMcKuii TocyapCTBeHHbIM YHUBEPCUTET CUCTeM YTIpaB/ieHUs U
paguo31eKTpoHuKH, 2015. - 296 c. (Hammuue B 6ubmmoteke TYCYP - 100 3k3.)

4. Yukun E.B. JlaboparopHbie paboThl 10 XWUMWUU [DJIeKTPOHHBIM pecypc] : ydebOHO-
Metozunueckoe rocobue / E. B. UukuH ; ToMcKuii ToCyZapCTBeHHBIN YHUBEPCUTET CUCTEM YTpaB/ieHUs U
paguosnekrponuky (Tomck), Kadepa pagrosieKTpOHHBIX TEXHOIOTUM U 9KOJIOTMUeCKOro MOHUTOPUHTa.
- DNeKTpPOH. TeKCTOBbIe faH. - Tomck: [0. u.], 2012. - on-line, 78 c. - B. 11. [DnekTponHHbIN pecypc] -
Pexxum foctyma: http://edu.tusur.ru/training/publications/3020, cBo60gHBIH.

5. Uwkun E.B. C60opHUK 3a71au ¥ yrpaKHeHUH 10 o01jeit xumuu [ DnekTpoHHsIi pecypc] / E. B.
YukuH; ToMCKUI rocynapCTBeHHbIM YHHUBEPCHUTET CHUCTeM YIIpaB/ieHUs W pafuo3yieKTpoHUKHU (Tomck),
Kadezpa pasirios1eKTPOHHBIX TEXHOMIOTUM U SKOJIOTMUeCKOTO0 MOHUTOPUHTA. - D/IEKTPOH. TEKCTOBbIE []aH.
- Tomck: [6. u.], 2012. - on-line, 220 c. - B. u. [DnekrpoHHBIM pecypc] - Pexum mgoctyma:
http://edu.tusur.ru/training/publications/642, cBoOOAHBIA.

12.4. Ba3bl AaHHBIX, HH(OPMALIIOHHO CIIPABOYHbIE U MOUCKOBbIe CUCTEMbI
1.  http://edu.tusur.ru — HayuHO-00Opa30BaTe/ILHBIM ITOPTA/
2. http://www.chemistry.narod.ru,  http://www.xumuk.ru -  uHdbOpPMaIMOHHO-CIIPaBOYHbIE
pecypchl
3. http://elibrary.ru — HayuHas 371eKTpOHHasi OUOIMOTEKA
4. http://Wwww.twirpx.com — 3/1eKTpPOHHbIe KHUTH 10 XUMHUH
5. http://mv-tihonova.ucoz.ru - UHpopMaIMOHHbIN caliT Ass cTygeHToB TY CYPa

13. MarepHua/ibLHO-TeEXHMYECKOE ofecrneueHre JUCHHUITHHBI
XUMUYeCKasi TIOCy/la, XMMUYeCKre peaKTHBBI, KaJlopUMeTphbl, HA0op apeoMeTpOB, BojsHas OaHs,
TePMOMETPBI, 3eKTpruUecKas TUIUTKA, MeTa//Tnueckue U rpadUuToBbie 3/1eKTPO/bl, IIITaTUBHI.

14. ®oHp OLeHOYHBIX CPe/JCTB
@DOH/I, OLIEHOYHBIX CPeJCTB IIPUBeJleH B TIPUJIOKeHNUH 1.

15. MeToanuecKue peKOMeH/JAL|H 10 OPraHu3aliy U3yYeHUsl AUCHUILTHHbBI
be3 pekoMeH a1 1.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

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

®OH/ OHEHOYHBIX CPEACTB I10 YUEBHOU AJNCHUITIIMHE
Xumuna

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noAroToBku (crnernuanbHOCTh): 27.03.02 YnpaB/ieHHe KaueCTBOM
HanpaBneHHocTs (1ipo¢uib): YnpaB/ieHue KauecTBOM B HHGOPMaMOHHBIX CHCTeMax
dopma obyueHUs: OUHAsA

@akynsreT: PUT, Paky1bTeT HHHOBAIUOHHBIX TEXHO/IOTUH

Kadenpa: YU, Kadegpa ynpasieHusi HHHOBaLMAMH

Kypc: 2

Cemectp: 3

YuebHbIi 171aH Habopa 2013 roga

Pa3paboTumku:
— crapiuii ipenofaBatenb Kadh. POTOM TuxoHoBa M. B.

JK3aMeH: 3 ceMecTp

Tomck 2017
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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 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

OK-7

CITOCOOHOCTBIO K CAMOOPTaHU3aI[|UH U
camMo00pa30BaHHIO

9KCIIepUMEHTa;

Io/mKeH 3HaTh OCHOBHbIE MOHATHS U
3aKOHBI XUMUH, 3aKOHOMEPHOCTU
MPOTeKaHUsI XUMUUeCKUX MPOLIECCOB;
OCHOBHBI€ 3Tarbl OPraHu3aLuy yueOHOU 1
TI03HaBaTe/bHOM /IeSITe/TbHOCTH B LIE/IsAX
camoo0pa3oBaHusl.;

[o/mkeH yMeTh OCYILeCTB/ISTh MOUCK
WH(}OPMALIMH B 1Ie/IIX CaM000pa30BaHus U
MIPUMEHSITh [TO/TyYeHHbIe 3HAHUSI J1/Is
pelLeHusT TPaKTUYeCKUX 3a/1ay;

[o/mKeH BlafieTh HaBbIKAMU
CaMOOpraHU3aLyH Ji7Isl YCIIelTHON paboThl
B KOMaH/ie, IOCTAHOBKH U MPOBEIeHUsI

OO1e XapakTepUCTHKHU TOKa3aresnell U KPUTEepUeB

TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEeHLIMH 110 3Taram

OLl€HMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX 3TdlldaX

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTnyHO (BBICOKUM
YPOBEHb)

Ob6nagaet hakTHue CKUMHU
Y TeopeTHYe CKUMU
3HAHUSIMH B TIpe/ie/siax
r3yuaemMoi 06/1acTu C
MOHUMaHUEM TPaHMI]
MIPUMEHHMO CTH

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /JIsi Pa3BUTHS
TBOPUYECKUX pelIeHuH,
abcTparupoBaHus
nipobeM

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEpIIIEHCTBYET JeHCTBUS
paboThI

Xoportio (6a30BbIit

3HaeT ¢aKThl, TPUHLIUIIBI,

O6nagaeT Axana3’oHOM

BepeT oTBeTCTBEHHOCTH 3a

YPOBEHbB) MIPOIIeCChI, 00IIHe MPAaKTUYEeCKUX YMEHWUH, | 3aBeplleHue 3a/1ad B
TIOHSITHSA B TIpejiesiax TpeOyeMbIX ZIJIsl pELlIeHUsT | KCC/IeI0BaHUH,
n3yuyaemol obsactu oTipe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE

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

YnoBnerBoputenbH | O6mazaetT 6a30BbIMU OO6nagaeT OCHOBHBIMHU PabGotaeT npu rnpsimom

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

YPOBEHbB) TSI BBITIOJTHEHHMS TTPOCTBIX

3a/au

2 Peamu3anus KOMIIETeHI[UIH

2.1 Komnerennua OK-7
OK-7: ctocoGHOCTBIO K CaMOOPTraHU3al[ui U CaM0o00pa30BaHHMIO.
st popMHUpOBaHUS KOMITETEHI[UM HEOOXOAMMO OCYILeCTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHUS

KOMITeTeHI[UM, TIPUMEHsieMble /i1 3TOr0 BHAbI 3aHATUH M UCIIOJb3yeMble CpeCTBa OL|eHWBAHMS
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Tpe/icTaB/eHbl B Tabsurie 3.
OPMMPOBaHMs KOMIIETEHLIMU U UCTIONb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmuia 3 — Orarbl

3aKOHOMEPHOCTH
MIPOTeKaHHUsT XUMHUUe CKUX
MIPOIIECCOB OCHOBHbBI®
3Tarbl OpraHu3aLuu
yueOHOH U
T03HaBaTe/IbHOU
JIesITeJTbHOCTH B LIEJISIX
camoo0pa3oBaHus

camooOpa3oBaHus U
TIPUMEHSITh [TO/TyYeHHbIe
3HAHMS JIJIS1 PellieHust
MPaKTUUeCKUX 3a/iau

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue OCHOBHBI€ TIOHSTHS U OCYLLeCTBJIATb MOUCK HaBbIKaMH
3TaroB 3aKOHbI XUMUU, vH(OopMaIMK B 1[e/sX caMoopraHu3aLuu st

yCIenHo# paboThl B
KOMaH/ie, TIOCTaHOBKH U
TIPOBeZIeHUsT
5KCTIepUMeHTa

Buzpbl 3aHATHI

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuuy;

* CamocTrodTenbHas
pabora;

* [loaroroBka K
JK3aMeHy;

* NHTrepakTuBHbIE
TpakTUYeCKUe 3aHATHUS;
 IlpakTuueckue
3aHATUS;

* JlabopaTopHbie
3aHATHUS;

* Jlekumu;

* (CamocrosiTesibHas
pabora;

* TloaroroBka K
JK3aMeHy;

* lHTepakTUBHEBIE
TpaKTUUeCKHUe 3aHSTUS;
* JlaboparopHble
3aHATHS;

* CamocTodTe/bHast
pabora;

Ncronb3yembie
cpefcrTBa
OLleHUBaHUs

* KoHnTtposbHasi pabora;
* Ortyet no
nabopatopHoii pabore;

* Ortyet no
WH/IUBUZyaIbHOMY
3a/IaHUIO;

* Onpoc Ha 3aHATHsX;
* KoHCriekT

» KoHTposbHas pabora;
* Otyer no
nabopatopHoii pabore;

* Otyer no
WH/IUBUZyaTbHOMY
3a/IaHUIO;

* Onpoc Ha 3aHATHUsX;
* KoHcnekr

* Ortuet o
nabopatopHoii pabore;
e OrtueT 110
VHJUBUAYaTbHOMY
3a/IaHUIO;

* OK3aMe€H;

CaMOMO/TOTOBKY; CaMOMO/TOTOBKY;
e OK3aMeH; * ODK3aMeH;
@dopMyIMpOBKa MOKasaTese W KPUTepHeB OLeHHMBAaHUS [JaHHOM KOMITeTeHLIMM TpHBeJleHa B
Tabmumie 4.
Tabsuria 4 — Tloka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb YMmeTb Bnagets
OminuHo * B coBepuieHcTBe 3HaeT | * CaMOCTOSATe/bHO * CaMOCTOATeNIbHO

(BBICOKMI YPOBEHB)

3Taribl OpraHyu3aluu
CaMOCTOSITeJTbHOU
paboThI U METOZBI
camMo00yueHust;

* 3HaeT OCHOBHbIE
TIOHSTHUST XUMUU;

* CB00OOAHO
¢dbopmynupyet
XUMHWYeCKHe 3aKOHBI;
* BocnpousBoaur
TeopeThueCcKui
Marepuas be3

OpraHU3yeT IMOUCK U
1popaboTKy
TeopeTHueCKOro
Marepuasa v pUMeHsieT
ero Zi/isl perieHust
CTaH/IapTHBIX
NIPAaKTUYeCKHX 3a/1ad U
3a/la4 TBOPYECKOTO
XapakTepa;

opraHu3yet paboTy B
KOMaH/[e 1 YCITeIHO
BBITIO/THSIET
3KCIIepUMEHT;

* CocrasseT oT4YeT B
TeueHe IJIaHUPYeMOro
3aHATHS;
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WCTIO/Ib30BaHUsI yueOHOTOo
riocoous;

Xoportio (6a30BbIit

¢ 3HaeT OCHOBHLIE

e CaMOCTOATe/NBEHO WA

¢ CaMOCTOsITe/ILHO WU

TIOHSTUST XUMUU;
* Bocnpoussogur
TeopeThueCcKui
Marepuail C
VCTI0J/Ib30BaHUEM
yueGHOro mocobus;

YPOBEHb) STarlbl OpraHu3aluu YaCTUYHO C IIOMOII[bIO C TIOMOII[bIO
CaMOCTOSITe/IbHOM riperniofiaBare’is rperiofaBaresis
paboThI U OCHOBHBIE opraHu3yeT IOUCK U opraHusyet paboty B
METOZbI CaMOOOyUeHHsT; 1popaboTKy KOMaH/ie Y BBITIO/THSIET
¢ 3HaeT OCHOBHELIE TEeOpPeTUYeCKOro 9KCIIePHMEHT ;
TIOHSITHS] XUMUU; Marepuasia v rpruMeHsieT | ¢ (CocCTaB/sieT OTueT
* dopmynupyet €ro JiJis pereHuns YaCTHUYHO B TeUYeHHe
XMMUYeCKHe 3aKOHBI; CTaHJapTHBIX [JIAHUPYEMOI'O 3aHATHS,
* BocnpowusBoaur NNpakKTH4Y€eCKHUX 3a/7a4 ; CaMOCTOATEILHO W/ TIPU
TeopeThueCcKui 1OMOIH PyKOBOAWTE/IA
MaTepuas 6e3 KOMaH/bI WA
WCTIO/Tb30BaHUsI yueOHOTOo rperoaaBare/is;
T0COOUST UIM YaCTHUHO C
HCT0J/Ib30BaHEM
yueOHOTro 1Mocoous;

YnoB/IeTBOPUTENIBH | * 3HaeT OCHOBHbIE * Opranusyert IOUCK U * C noMo1ipro

0 (TToporoBEIi METO/[bI CaMOOOYyUeHUsT; IpoOpaboTKy TriperofiaBaress

YPOBEHb) * 3HaeT OCHOBHbLIE TeOpeTHYeCKOro opraHusyet paboty B

MarepHasa C TIOMOIL[bIO
TiperiofiaBaresisi u
TIPUMEHSIET €T0 IS
peliieHus1 6a30BbIX
MPAaKTUUYeCKHUX 3a/1ay;

KOMaH/le U BbITIOJTHSIET
9KCIIePUMEHT ;

e CocraBisieT oT4eT
YaCTHUYHO B TeUeHHe
TJIaHUPYEeMOT'O 3aHSATUSI
WU B HeayIuTOPHOe
BpeMsl NP1 NOMOLLU
PYKOBOZUTE/IS] KOMaH/Ibl
WJTW TIpernojaBaTe’is;

AedaTe/JIbHOCTH,

XapaKTepU3yIOIIUX  ITarlbl

3 TunoBble KOHTPO/IbHBIE 33/JAHUSA
[nisi peanvi3aliiu BbIllleTiepeurc/ieHHbIX 3a7jad 00y4yeHHsl UCTIOJb3YIOTCSl TUTIOBblE KOHTPOJIbHBIE
3aflaHuUsI WK WHbIe MaTepHasbl, HeoOXoAuMble AJIs1 OLeHKW 3HaHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa

obpa3oBaTebHOM MPOrPaMMBI, B CIEAYIOIIEM COCTaBe.

"OCHOBHELIE

3.1 Bonipocbl Ha CAaMOMOATOTOBKY

KJ/IaCChbI

HeopraHn4dYeCKHX

COeIMHEeHU.

PeaxkijoHHas

(opMHpOBaHUs KOMIIeTEHLIMM B TIpoLiecce OCBOEHUs

CII0COOHOCTE

BeljecTB." (Knaccudukaiyuss XvUMUUeCKUX coefiMHeHWM. buHapHble coefuHEeHUWs, UX OCHOBHbIE€ THUIIBI.
CreneHb okucieHusi. CoctaB OWHapHBIX coefuHeHUN. KUCMIOTBI, CO/MM, OCHOBaHUS, OKCHU[BI, HX
KJaccupUKaluss U XuMuueckue cBoiictBa. CBoiicTBa amdoTrepHOCTH. PeakmMoHHasi CIT0COOHOCTh
aM(bOTepHBIX OKCU/IOB U TH/IPOKCHU/IOB)

3.2 Tembl HHAUBHUYa/TbHbBIX 3a/JaHUA

— 1.0CHOBHBbIE IOHATUS U 3aKOHbI XUMUU

— 2.0OcHOBHBIE K/IaCChl HEOPraHWYeCKUX CoerHeHnH. PeakijioHHas CI0COOHOCTD BeIeCTB.

— 3.DHepreTvkKa XMMHYeCKHUX IPOLeCCOB. XMMHUUeCKas TepMOAVHaMUKa

— 4. XumMunueckasi KUHeTHKa. XUMHUUYeCKOe paBHOBeCHUe

— 5.2/eKTpoXuMHUyYeCcKre mpoijeccbl. Kopposusi MeTasioB

— 6.Da30Bble paBHOBECHS B reTepOreHHbIX CUCTeMax

— WupguBupayanbHoe 3ajaHve «OCHOBHbIe TIOHATUS M 3aKOHbl xumun» BAPUAHT NelO 1.
OpunHakoBoe /11 yuciio mojiekys B 0,5 r asora 1 0,5 r MeTaHa? 2. BEIUMC/IUTE MOJIIPHYIO MacCy BellecTBa,
ecmn macca 500 mn ero mapoB npu 87 0C u paBnenun 96 kIla paBHa 0,93 r. 3. Haittu Qakrop
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9KBUBA/IEHTHOCTA U IKBUBAJIEHTHYIO Maccy 37eMeHTOB B coeauHeHusx: MgO, NiCl2, CaF2. 4. Halitu
3KBUBaJ/IeHTHBIe Macchl coeauHenuii: HNO3, Cr(OH)3, Co(NO3)2, P205. 5. Omnpegenure o0beM a3oTa
(H.y.), MCTIO/IB30BAHHOTO /11 CUHTe3a aMMHUaKa, eC/y IoyydeHo 8,5 I MpoAyKTa peakLiyy.

— WupuBupayanbHoe 3amaHue «OCHOBHBbIE K/IacChl HEOPraHWYeCKUX coeguHeHui» BAPUAHT
Ne5 1. Hanmimrte opmysbl BelljeCTB: Cy/b(ar AUTUS, MiepxjaopaT aMMOHUS, MOAW/ CBUHLIA, TUAPOKCH/
maprasua (II), rugpokcuy marausi, optodochopHasi KACI0Ta, a30TUCTasi KMCI0Ta, okcuf cBuHLa (IV),
okcup, xpoma (VI), okcupg docdopa (III). 2. Ha3oBuTe ciefyrolue coeAUHEHUsI MO COBPeMeHHOU
HOMEHKJ/IaType Y YKaXuTe, K KaKOMy K/IaCCy HeOpraHu4eCKux CcoeMHeHUU (KWC/I0Thl, COMA, OCHOBaHUS,
OKCH/[IbI, OWMHapHbIe coeguHeHHs) oHHM OTHocsAtcs: CdS, H2SO3, LiH, TiO2, KMnO4, RbOH, HCIO,
Mg3N2, Sn(OH)2, MnO. Hanummre ypaBHeHHUs 3JIeKTPOJIMTHUUECKON AMCCOLMALIMM 3TUX COeAUHEHHH.

3.Harnummure ypaBHeHust peakuwmii: a) Ag + HNO3(koni) =...; 6) Fe203 + NaOH =...; B) CaCI2 +
Na2CO3 =...; r) Ca(OH)2 + H3PO4 =...; o) Si +O2 =...; e) CaO + SiO2 =...; x) H2 + CI2 =...; 3) Li
+H20 =...; u) HI + AgNO3 =...; k) SO2 + H20 =... 4. Kakue NMpoAyKTbl MOTYT OBITb TOJyueHbl B

pe3ynbrare peakimy Zn(OH)2 ¢ HCI? Hammmmre ypaBHeHHsI peakL|ii, YKaKUTe TUITbl 00pa3yromxcs
coseli (KuC/asi, OCHOBHasl, HOpMasbHasi), JlaliTe Ha3BaHUS TIOyYeHHBIM coeAuHeHUsIM. 5. Hanwuiure
yPaBHeHHUsI peakLjui, C ITOMOLIbI0 KOTOPBIX MOXKHO OCYILIeCTBUTH C/lefytolye npespaienys: Fe — FeO
- FeSO4 - Fe(OH)2 - FeCl2.

— WHpuBuayanbHOe — 3afjlaHUe  «ODHepreTMka  XUMHUYECKHMX  IIpoLeccoB.  XUMHUUecKas
tepmoguHaMuka» BAPUAHT Ne4 1. PaccuuraiiTe TerioBo >S(deKT peakiuu, 3arviiuTe
TepPMOXUMUYECKOe ypaBHeHHe peakiuy. CKOIbKO Oapusi M KAC/IOpOZa B TpaMMax BCTYIW/IO B PeaKLHi,
ecnu B xo/le Heé Bbigenuioch 2740 k/x TernoTel? 2Ba(TB) + O2(r) = 2BaO(TB) 2. PaccuuTaB n3MeHeHUe
sHeprun ['mb6ca, ycTraHOBUTe, TIPH KakoOl Temriepatype Hanbosiee BePOSITHO TIPOTeKaHHe JAHHOW peakLvu
—npu 25 0C wmm nipu 100 0C? ZnO(tB) + CO(r) = Zn(1tB) +CO2(T) 3. [ToKa>kuTe pacyeTom, MpU KaKUx
TeMIlepaTypax BO3MOKHO MPOTeKaHWU peakLiMM B IpsgiMoM HaripaBieHun. N2(r) + O2(r) = 2NO(r)

— WHpguBuayanbHOe 3asaHue «XUMHYecKass KMHeThKa. XUumuuyeckoe paBHoBecue» BAPUAHT
Ne27 Hamuiumte kuHeThueckoe ypaBHeHue peakiuu: C(tB) + H20(r) = CO(r) + H2(r) Kak usmeHurcs
CKOpPOCThb Peaki[uH, eC/i: a) B CHUCTeMe YMEHBIIUThb JjaB/ieHre B 3 pa3a; 0) yBeJMUUTb KOHL[EHTPALUIO
1apoB BOAbI B 3 pa3a; B) YMeHbLIUTh KOHLEHTPALIWIO MapoB Bo/bl B 2 pa3a. OnpeienuTb TeMrepaTypHbIi
K03(hULMEeHT CKOPOCTU peakLivy, ec/iv MpU MOHWKeHUH TeMrieparypbl Ha 45 0C peakijusi 3aMe//iinach B
25 pa3. Peakuus niporekaet npu 20 0C. DHeprus akTMBallMM peaklMd B OTCYTCTBUM KaTajau3aropa paBHa
75 k/)x/MoJib, a B IPUCYTCTBUU Katanusaropa — 50 k/[>k/mosib. Bo CKo/bKO pa3 Bo3pacTaeT CKOPOCTb
peakiMi B TIPUCYTCTBUM Karanu3atopa? B kKakom HaripaB/ieHUH OyfeT TMPOUCXOAWTb CMelleHue
paBHOBecus peakuuu S(TB) + 2N20(r) = SO2(r) + 2N2(r) ; AHN0= -460 k/)K eciu: a) yBeJUUUTh
Temreparypy; 0) YyMeHBbIIWTh /laBlieHWe B CHUCTeMe; B) YBeIWUWTh KOHLeHTparui okcuga aszota (I).
3anuilvTe BbIpa)K€HHWE KOHCTAHThI paBHOBecusi At peakuuu: H2(r) + 12(r) = 2HI(r) Berumciurb
KOHCTAHTy paBHOBeCHsI peaki|H, eC/IM HadyabHast KoHLeHTpausi H2 Obisia paBHa 0,5 Mosb//1, HauabHast
KOoHLUeHTpaus 12 - 0,2 mosib/n U K MOMEHTY paBHOBecHs npopearyuposajio 20% Bogopoza.

— WHupuBuayanbHOe — 3aZlaHue  «ONeKTpoXuMuueckude Iiponjecchl. Kopposuss  MeTauioB»
BAPUAHT Ne29 1. 3amucare CXeMy TajbBaHMUECKOTO 3/IeMeHTa, COCTOSIIero W3 Ko0a/ibTOBOTO U
KaJMHEBOIr0 3/IeKTPO/OB, MOTrPY)KEHHbIX B PaCTBOPbI CBOMX COJiei; HalmMCaTh YpaBHEHUS 3/1€KTPOJHBIX
TNIPOL[eCCOB; HAaNMCaTh ypaBHeHHe peaklMy, KOTopasi IPOTeKaeT B rajlbBaHUUYECKOM 3/IeMeHTe; paCCUUTaTh
IeKTPOABWXKYILYI0 CWIy TajJbBaHUUeCKOrO 5Sj/eMeHTa MpPU CTaHJApPTHBIX YCJIOBUSX; PacCUMTaTh
37IEKTPOABWXKYILYIO CU/TY Ta/lbBaHUYeCKOro syieMeHTa 1pu temrieparype 30 0C v KOHLEHTpaLUsiX UOHOB
C(Cd2+) = 0,4 monb/n; C(Co2+) = 0,3 monb/n. 2. [ cieayoolyMx BelecTB HarvcaTb ypaBHEHUs
3JIeKTPO/IHBIX TTPOLIeCCOB TIPH 3/I€KTPOJIM3e U yKa3aTh, KakKve MPOAYKThl 00pa3yroTcs Ha KaTo/ie U aHojie: a
) pacrinae CaBr2 c uHepTHBIMU 3/1eKTpozamu; 6) pactBop HBr ¢ 1juHKoBBIM aHojoM; B) pacTBop Sr(NO3)
2 c rpaduToBbIMU 371eKTpoamu; r) pactBop CoSO4 c HepacTBOpUMBIMU 3ekTpojamu. 3. Kakue
TIPOYKThI 00pa3yroTcs Tpy 37eKTposu3e BogHoro pactBopa KCl ¢ uHepTHbIMU 371ekTposaMu? HanmimiTe
yPaBHEHUs 3/IeKTPOAHBIX TPOLIECCOB. BbUMCINTL Maccy wav 00beM TMpOAYKTOB Ha 3/IEKTPOAax ,
00pa3yrouxcsi Tpyd MPOINycKaHud Toka cuiod 10 A B TeueHun 30 MHHYT, €C/IM BBIXOJ, MPOAYKTa
cocrasinsieT 70%. 4. CocTaBUTh CXeMy KOPPO3WOHHOI'O raJbBaHUUECKOTO 3/1eMeHTa, BO3HMUKAKIero BO
B/Ia&YKHOM BO3/lyXe TIPU KOHTaKTe aJtOMUHUS U XpoMa. HamucaTe ypaBHeHMs 5/1€KTPOJHBIX MPOLIeCCOB U
ypaBHeHHe TMpoliecca KOppo3ud. 5. LIMHKOBYHO M/aCTHHY, TMOKPBITYI0 Me[bl0, OIYCTUIM B PacTBOP
cepHOMl KuCIOThL. OrmpefenuTe TWI TOKPBITUS, HaNWILKWTE YpaBHEHWs] SeKTPOJHBIX TMPOLECCOB
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KOppO3U{, eClIM TOKpbITMe He paspylleHO M B CJyyae ero paspylleHds, COCTaBbTe CXeMy
rajibBaHUYeCKOro 3/1eMeHTa.

— MWupuBupyanbHoe 3amaHue «@Pa30Bbie PaBHOBECHS B reTeporeHHbIX cuctemMax» BAPUAHT
Nel 1. [1o auarpamMme mIaBKOCTH ABYXKOMIIOHEHTHOU cucTteMbl Mg-Ca orpezienure: a) TUIl JUarpaMMbl;
0) urcno u BUZA ¢a3, YUC/I0 KOMITOHEHTOB M YHC/IO CTeleHel cBoOoab! /st obnacteli quarpammel 1-X; B)
YKC/I0 U BUJ, a3, YMC/I0 KOMIIOHEHTOB W UMCJIO CTeTeHel cBo0obI st iuHuM quarpamMmbl AD, NF, DC,
CE, EO, ND, DM, LE, EB, CK, DP, EQ, AU, OS; yka3aTb JIMHUU COMUyCa U TUKBUAYCA; I') UACIO U BUJ
(a3, uMC/I0 KOMIIOHEHTOB U UYMC/IO CTerieHel cBobomwl ans touek A, D, C, E, O; n) Temmeparypsl
TUIaB/IeHHs] YUCTBhIX KoMrioHeHTOB Mg u Ca; e) TemmepaTypy IUIaB/ieHHUss M COCTaB 00Opa3yroLerocs
XUMHUUYECKOT0 COeJJMHeHUs; )K) TeMIlepaTypy IUIaB/eHWs U COCTaB 3BTEKTUYECKUX CMecel; 3) COCTaB U
MaccCy TBepAoi U >KUIKOU (a3, KOTOpble 00pa3yroTCs TPH OXJIaKAEHUU >KUKOTO paciylaBa HadalbHOMN
temneparypel 800 CO mo temneparypsl 650 0C; macca pacriaBa - 200 1, ero rnepBoHava/bHbIA COCTaB -
45% Ca u 55% Mg.

3.3 TeMBbI 0NIPOCOB Ha 3aHATHAX

— Pasgen 1. OCHOBHBIE I[TOHATUA 11 3BAKOHBI XMUMUWMU 1. [laiite onpesiesieHUs: HOHATUSAM
«arom». V13 yero oH COCTOUT, UMeeT i1 OH 3apsz? IIpuBesuTe ry1aHeTapHYO MO/Ze/Ib CTPOEHUs aToMa. 2.
KakoB 3apsy s/mekTpoHa? 3a cueT 4ero INpoTeKaeT XMMUUecKas peakLus, B ueM ee CylJHOCTb? 3. Uto
Takoe moJiekysa? Vimeer v oHa 3apsz? IlpuBeaure nipumeps! MoJieKys BelecTB. M3 yero oHu cocTosT?
4. Yto Takoe uoH? VMMeer /i1 OH 3apsj? Kakue ecTb TUIIbI MOHOB U KaK OHU HasbiBaroTCa? Ilpuseaure
Tip¥Mepbl MOHOB pasHoro Tura. Kak o0pa3yroTcs Te WM uHble THUMbl MOHOB? OT uero 3aBUCHT 3apsifi
voHa? 5. [IpuBesuTe nprMep XMMHUUECKOIO 3/IeMeHTa B COCTOSIHUAX: aTOM, MOJIeKysa, UoH. [loscHuTe, B
YyeM pasHUIlA MeXy STUMU TPeMsi COCTOSIHUSIMU M KaKUMU CBOWMCTBaMU 00s1ajiaeT Ta WM WHasi YacTHUIla.
6. Uto Takoe KommuecTBO BelrjecTBa? Kak oHO oOo3HauaeTcsi, B ueM wu3MmepsieTcss? CKOMBKO YaCTHI]
coziep>xuT 1 Mosb BeiiectBa? Kak 0603Hauaercsi unc/io yactul? 7. Yto Takoe MosisipHasi Macca? Kak oHa
ob03HauaeTcs, B uemM usMepsieTcsi? Kak paccumrarb MOJISIpHYIO Maccy BemjecTB? 8. IlpuBeanTe mpumepsl
XMMHUYeCKUX BelecTB. UTO MOKa3bIBalOT MOACTPOUHbIE MHZEKCHI B (JOpMYy/Iax XMMHUYECKHX BelecTB? 9.
Yro Takoe crexuoMeTpruyeckue Ko3hGULMeHThI? [/ yero Ux pacCTaB/siOT B ypaBHEHUAX XMMMUUECKUX
peakiuii? KakoBbl MpaBua pacCTaHOBKM Ko3(¢uieHTOB? UTO MOKa3bIBaeT CTeXUOMETPUYECKUN
ko3¢ ¢urmeHT B ypaBHeHUH peakuuu? 10. Chopmynupylite 3akoH ABorazipo. UTo Takoe HOpMasbHbIe
ycioBust? YTto Takoe MossipHbIM 00beM ra3a? Kak oH 0603HauaeTcsi, B UeM M3MepsIeTCsl U ueMy OH paBeH?
Kaxkoi1 o6vem 3aHrMaeT ra3 KomuuectBoM 1 Momb mpu H.y.? 11. Kak paccunTeiBaeTcsi 0Obem rasa npu
YC/IOBUSIX, OTJIMYHBIX OT HOpMasbHbIX? IlpuBesuTe ypaBHeHue MeHzeneeBa-KnanelipoHa, mosicHHUTe
Kakve BeJMUMHbl TaM MCIo/b3yroTcs. 12. [IpuBesuTe OoCHOBHblE (DOpPMy/bI /i pacueTa KOIWuyecTBa
BelllecTBa. Kakue Be/IMUMHBI J/1s1 3TOTO MCIOMb3yOTCA? 13. UTO Takoe MpOoCThie U C/I0KHbIe BelecTBa?
[MpuBenuTe ux knaccudukauyo. 14. V3 uero coctosT OKCHAbI, COMU, KUCIOThI, OCHOBaHUsI? UTO Takoe
KUCJIOTHBIe ocTaTtku? [IpuBesuTe npumepsl 3TMX coeguHeHWM. 15. Uto Takoe skBuBaseHT? UTo Takoe
(hakTOp SKBMBAJIEHTHOCTH U KakK OH 00o03Hauaercsi? Kak ero MoykHO paccuutars? [I711 KaKUX 3/1eMEeHTOB
OH $IBJIsSIeTCS NOCTOSIHHBIM U rodyemy”? ITpuseaute ripumepsl. 16. Kak paccumTaTh 3KBHBa/JeHTHYH0 MacCy
MIPOCTBIX U CJIOXKHBIX BeljecTB? IIpuBesuTe (OpMyJibl, TIOSICHUTE KaKUe BeJIMUMHbI B HUX WUCIIO/Ib3YHTCS.
Kak o6o03HauaeTcsi 5KBMBajlleHTHasi mMacca, B ueM usmepsietcsi? 17. UTo Takoe 3KBHBaleHTHbIN 00beM
raza? Kak ero MoxxHo paccuutars? [IpuBesuTe (opMmyiy, OSICHUTE KaKve BeJIMYUHBI TaM UCTIO0/Ib3YHTCS.
18. CdopmynvpyliTe 3aKOH 3KBHBAajIeHTOB, NPUBEAUTE €ro mareMaThuueckoe BbipakeHue. [IpuBeznute
npyrMep NpuMeHeHHst 3Toro 3akoHa. 19. CdopmynupyliTe 3aKOH MOCTOSIHCTBA COCTaBa BelljecTBa. YTo
Takoe Oeprosmael? IlpuBeguTe MpUMephbl BelLeCTB TOCTOSIHHOTO W HeMOCTOsiHHOTrO cocrtaBa. 20.
CdopmynupyiiTe 3akoH ABOrajpo U CleACTBUsI U3 Hero, rnosicHute Ha npumepe. 21. Cdopmynupyiite
3aKOH 00BbeMHBIX OTHOLLEHUM, TIOSICHUTe, /i1 KaKUX pacueToB OH npumeHuM. 22. ChopmynupyiiTe 3aKoH
COXpaHeHMs MacChl BellleCTBa.

— PA3OE/T 2. OCHOBHBIE KJIACChI HEOPTAHMUECKMUX COEJVUHEHMNIA.
PEAKIMOHHAS{ CIIOCOBHOCTDB BEHIECTB. 1. Yto Takoe crerneHb okuciaeHusa? Kak onpejenurb
MaKCUMaJ/IbHYIO CTelleHb OKUC/IeHUs d7emeHTa? Kak OHa CBsi3aHa C BajJIleHTHOCTBRO? 2. Kakue 3/1eMeHThI
TIPOSIB/ISIFOT TIOCTOSIHHYIO CTelleHb OKHUC/IeHUs? UeMy paBHa CTelleHb OKWC/IEHUS 3JIEMEHTOB B IIPOCTBIX
BeljecTBax? Kakue mpaBuia HY)KHO 3HaTh JJ/Is1 3allMCU XUMH4YecKux ¢opmyn Beljects? 3. IlpuBenute
K1accuuKaluio BeljecTB. Kakue 0CHOBHbIe K1acChl HEOPraHMYeCKUX COeIMHeHUH Bbl 3HaeTe? V3 uero
oHu cocrosat? 4. IlpuBenute Knaccudukaiuio okcugoB. Kak oOpasyroTcs Ha3BaHus OKCHAOB? Kak
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HanvcaTb (opMy/ny BbICIIero OKcuza 3neMeHTa? 5. [IpuBeaure knaccudukanmio Kuciaor. Kak
obpa3yroTcs Ha3BaHusi Kucnot? 6. TlpuBegute knaccudukalyio ocHoBaHMM. Kak obpa3yroTcsi Ha3BaHUs
ocHoBaHuii? 7. IlpuBeauTte Knaccubukaruio comed. Kak obpa3yroTcs Ha3BaHusi coneii? 8. Uto Takoe
anekTporuT? Kakue BellectBa ABIAIOTCA 3/eKTposidramMu? 9. UTO Takoe 3/eKTpOIMTAYeCKast
aucconuanus? KakoBbl MpaBuia 3alvCcU ypaBHEHUHW 3yeKTponuTudeckor auccormanuu? 10. TlpuBenure
ypaBHeHUs TIOJTHOW M CTyleHuYaToM JUCCOLMalK OKCUJOB, KUC/IOT, cofeid U ocHOBaHMM. 11. [I1g Kakux
3/IeMEHTOB XapaKTepHbl KUC/IOTHbIe cBoWcTBa? IlpuBeaute npumMepsl. 12. C yeM pearupyrOT KUC/IOTHBIE
okcugel? [lpuBenvTe mprMepbl peakiUii, JOKa3bIBalOL[UX KHUCJIOTHble CBOMCTBa. [IpuBenuTe mpumep
TeHeTUYeCKOM CBS3M «3/IeMeHT — KMCJIOTHBIM OKCHJ, — KUC/IOTHBIM OCTaToOK - KUCaoTa». 13. [Insg Kakux
3/IeMEHTOB XapaKTepHbl OCHOBHble cBoucTBa? IlpuBegute npumepsl. 14. C ueM pearpyrOT OCHOBHbIE
okcyugpl? IlpyBeauTe mprMepbl peakLMi, [OKasbIBalOIMX OCHOBHbIe CBOMCTBA. IIpuBesurte mpumep
TeHeTUUeCKOM CBSI3U «3JIeMeHT — OCHOBHOW OKCHZ, — ocHoBaHUe». 15. Uto Takoe amgorepHOCTh? [l
KakKMX 5/1eMEeHTOB XapakTepHbl aM¢oTepHble cBoiicTBa? [IpuBeute npumepsl. 16. C yeM pearupyror
am¢oTtepHble OKcHAbl? [lpyMBeauTe mNpUMepbl peakLWid, [JOKasbIBalOIIMX aM(oTepHble CBOWCTBA.
[TpuBepuTe MpUMep reHeTUYeCKOM CBSI3U «37eMeHT — aM(OTepHbI OKCUZ, — aM(OTepHOe OCHOBAHUE».
17. Kak M3MeHsII0TCS KMC/IOTHO-OCHOBHbIE CBOMCTBA /i S- M P-3/IEMEHTOB B Mepro/jax CjeBa HarpaBo?
Kak 3T0 CBsI3aHO C MeTa/UVIMYeCKMMU U HeMeTa/l/IMueCKMMH CBOUCTBaMU? OT 4ero 3aBUCAT KUCJIOTHO-
OCHOBHbIe cBolicTBa d-snemeHToB? 18. IlpuBeauTe xumuueckue cBoucTBa KucioT. 19. IlpuBeguTte
XUMUYecKue cBoiicTBa ocHoBaHUM. 20. [IpuBeuTe rnpriMepsl aMpoTepHbIX OCHOBaHUM. C ueM OHU MOTYT
pearvpoBars? 21. [IpuBeauTe XMMUUeCKUe CBOMCTBA COMEH.

— PA3AEJI 3. OHEPT'ETUKA XVMMMWUYECKUX TITPOLIECCOB. XWUMUYECKAA
TEPMOIVMHAMMKA. 1. Yto u3yuyaeT XUMH4ecKasl TepMoyHamuKa? 2. Jlaite orpezeneHue MOHATUIO
«XuMHu4Yeckass cucrema». 3. [lepeurciuTe TUMBI XMMHYECKHWX CUCTeEM, JalTe WX XapaKTepPUCTHUKY.
IIpuBeguTe npumepsl. 4. Kakue napameTpsl BUAOT Ha TePMOAUHAMUUYECKOe COCTOsSIHUe CUCTeMbI? UTo
Takoe CTaHJapTHbIe ycioBUA? 5. UeM XapakTepusyeTcsi TepMOJMHaMHUYeCKOe paBHOBeCHe CHUCTeMBbI? 6.
Kakue Tursl TepMoguMHaMHUeCKUX IPOLIECCOB MOTYT NPOTeKaTb B XMMHUYECKHWX cucTeMmax? [laWTte mx
xapakTtepuctuky. 7. Cdopmynupyiite 1 3ak0OH TepMOAWHaMHMKH, 3allUIINTe €ro MaTemMaThyecKkoe
BeIpaKeHue. /laiiTe ompeziesieHre TIOHSTHSIM «TeIUIOTa», «paboTa», «BHYTPeHHss1 SHeprusi». Kak MoXHO
WHTePIIPeTUPOBaTh 3TOT 3aKOH MPUMEHUTE/ILHO K XUMHUYeckoMy Tiporieccy? 8. Kakasi paboTa uaiiie Bcero
COBepLIAIOTCS B XUMUYeCKUX cucTeMax? Kak ee MokHO paccunTaTs? 9. [lanTe ornpeziesieHre SHTaJIbIINM.
Kak ee Mo)kHO paccuuTaTh?. Kak oHa 0603Hauaetcs1, B ueMm usmepsiercsa? 10. Uto Takoe TerioBoi addekT
peakiun? Kak oH 0603HauaeTcsi, B ueM M3MepsieTCsl, YeMy OH pPaBeH TpH MOCTOSTHHOM JaBsieHun? [latite
oripefiesieHHe 9K30- U SHI0TePMHUYeCKOM peaki[u. YTo MO)KHO CKa3aTb O TerioBoM 3¢ dekTe obpaTumoro
X¥MHU4Yeckoro rmnpouecca? 11. Yto usyuvaer Tepmoxumusa? UTO Takoe TepMOXMMUYECKOe ypaBHeHue?
[Tepeuncivrte 0COOGEHHOCTH 3allUCH TEePMOXHMHUYECKHWX ypaBHeHuid. 12. UTo Takoe CcTaHZapTHas
SHTaNbUs 00pa3oBaHus BemlecTBa? Kak oHa 0003HauaeTcsi, B ueM U3MepsIeTCs U KaKue 3HAYeHUsI MOXKeT
nipuHuMaTh? 13. Chopmynupyiite 3akoH ['ecca. [TosicHUTe CMBIC/ 3TOTO 3aKOHA Ha TIpUMepe XMMUYeCKOU
peakijuu. 14. Copmynupyiite cienctBue u3 3akoHa [ecca. [IpuBenuTe MaTeMmaTHueckoe BbIpaXkeHUe,
TIOSICHUTe, /Il pacueTa KakoW BeMUMHbI OHO TipuMeHsieTcs. 15. UTo Takoe sHTporusi? B uem oHa
u3MepsieTcs, Kak obo3HadaeTcs? Kak ee MokHO paccuutath? OT Kakux (haKTOpOB OHa 3aBUCHT? 16.
[TosicHuTe Ha npuMepe, Kak M3MeHsIeTCsl SHTPOIMS BellecTBa IMPH IOBbILIEHWH TeMmrieparypbl. C yem
CBfI3aHbl 3TU U3MeHeHUs? B Kakom arperaTHOM COCTOSIHUM SHTPOIUSA camasi BbICOKas U roueMy? 17. Uro
TaKoe CTaHJApTHasi SHTPOIMs BellleCcTBa, KaK OHa 00o3HauaeTrcsi, B ueM u3mMepsiercsi? 18. Kak MoxxHO
paccuuTath M3MeHeHWe SHTPONUM B Mpoliecce XUMUUeCKUX peakuui? IlpyBeguTte MaremaTnueckoe
BbipakeHue. 19. ChopmynupyiiTe 2 3aKOH TepMOAMHAMUKU. 51 KaKUX CUCTeM OH NpUMeHUM? MoykeT
JIU peaklysi TIPOTeKaTb C yMeHbllleHWeM 3HTporuu? Kakue zaBa ¢akTopa SIBASIOTCS ABWKYLEN CUION
CaMOITPOU3BOJILHOTO TIpoTeKaHuss peakuuu? 20. Kak paccuurate 3Hepruto ['nb66ca? Kak oHa
o0o3HauaeTcs, B ueM wu3Mepsiercsi? [l yero wucronb3yercss 3Ta BesimurMHa? KakoBel KpuTepuu
CaMOTIPOU3BO/ILHOTO MPOTeKaHUsI PeakLvy B MPSIMOM ¥ 06paTHOM HaripaB/ieHUN?

— PA3JEJI 4. XUMUNYECKAA KUHETUKA. XMMMWUECKOE PABHOBECHE. 1. Uto
M3yuaeT XUMHUUecKasi KHHeTHKa? 2. UTo Takoe kKoHileHTpaus? Kak oHa o603HauaeTcsi? Kak uameHsieTcst
KOHLIeHTpAaLUsl UCXOAHBIX peareHTOB U IPOAYKTOB IIpU IpOTeKaHWU peakuuu? Ilpusenute rpumep. 3.
[aiiTe orpeseneHre CKOPOCTU XHUMHYeCKoW peakimyd. Kak oHa o6o3Hauaercssi? Kak ee MOXHO
paccuntatb? YTO Takoe 3/7eMeHTapHbld akT peakiuu? 4. UTO Takoe TOMOTeHHble W TeTepOreHHbIe
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peakumu? TlpuBegute mipumepbl. 5. UTo Takoe oOpaTuMble W HeoOpaThMble peakiuu? IlpuBeguTe
npuMepkl. 6. OT KakuX (PAaKTOPOB 3aBUCUT CKOPOCTb XMMHUUECKOU peakliuu? 7. Kak M3MeHsIeTCsl CKOPOCTh
IIpU W3MEeHeHWU CTeleHW [WCIIePCHOCTH, arperaTHOro COCTOSIHMS, BHEIHero 3SHepreTUYeckKoro
Bo3ZeiicTBUA? 8. Kak 3aBUCHT CKOpPOCTb XUMHWYECKOM peaklM{d OT KOHLIeHTpaluil peareHToB? 9.
CdopmynupyiiTe 3akoH [eHCTBYIOIIMX MacC [ CKOPOCTHM XUMHUYecKod peakuuu. IlpuBesute ero
MaTeMaThueCcKoe BblpaxkeHHe. [losicHUTe, KaKye BeJIMUMHbBI UCTIO/b3YHOTCS B 3TOM BbIpaykeHHH. UTo Takoe
KUHETUUeCKoe ypaBHeHMe peakuuu? Kakue ecTb mpaBuia 3anucu 3[M s peakuuid € y4yacTHUEM
TBepAbIX U ra3oobpasHbix BemectB? 10. UTto Takoe KOHCTaHTa CKOpPOCTH peakiuu? Kak oHa
o6o3Hauaetcs? OT yero oHa 3aBucut? 11. Kak 3aBUCHT CKOPOCTh XMMHUUECKOM peakLy OT TeMITepaTyphl?
Oter nosichute. 12. Cdopmynupyiite mpaBuio Baut-ITodda, npuBeautre ero MaremaTnueckoe
BelpakeHre. 13. UTo moKasbpiBaeT TeMIepaTypHbli Ko3(dduiueHT ckopocTH peakiyuu? Kak oH
obo3HauaeTcss U yeMy MokeT ObITh paBeH? 14. UTto Takoe 3¢dekTHBHOe coyjapeHue yactul? Kak
V3MEHSIeTCSl SHepreTMKa CHUCTEeMbI IPU Ilepexofie OT WMCXOJHBIX peareHTaM K NPOJAYKTaM peakLyu?
[TpuBenuTe rpaduueckuii mpuMmep, oTBeT noscHute. 15. UTo Takoe 5Heprusi akTuUBaLMM peakiuu? Kak
oHa 0003HauaeTcs1, B ueM n3Mepsiercsi? OT uero oHa 3aBUCHT? Kak CBsi3aHbI CKOPOCTb PeakLiH U SHePIHs
aktuBaluu? 16. [IpuBegure ypaBHeHve AppeHuyca. [losgcHUTe, Kakvie BeJIMUMHBI B HETO BXOZAAT U KaKyH
3aBMCHMMOCTb YCTaHaB/IMBaeT 3TO ypaBHeHuWe. 17. UTo Takoe katanusatop? KakoB mMexaHW3M [|eHCTBUS
Karanuzaropa? 18. [laWite onpejeneHde XWMHWUYECKOTO PpaBHOBecHs. UTO Takoe paBHOBeCHas
KoHI[eHTparust BeirjecTB? Kak oHa o6o03Hauaercsi? 19. Uto Takoe KoHCTaHTa paBHOBecus? Kak oHa
o6o3HauaeTcs? Haruivre MareMaThyeckoe BbIpa)keHHe /1S KOHCTAHThl paBHOBECHSsI, TIOSICHUTe, KaKue
Be/IMUMHBI TaM HCI0/Ib3yroTCs1? KakoBbl MpaBusia 3amnyicy KOHCTaHThI PaBHOBECHs], €CIM B XMMHYeCKON
peakiMy y4acTBYIOT TBep/ible WM ra3oo0pa3Hbie BemlectBa? 20. Kakue (haKTopbl BAUSIOT Ha CMellleHue
XUMHUYECKOro paBHOBecusi? [losgcHWTe, UTO O3Ha4yaeT CMellleHWe XMMHUYECKOTO pPaBHOBECHUS «BJIEBO»,
«BrpaBo»? 21. Cchopmynupyiite npuHimn Jle-Illatense. Kyza cmeljaeTcsi paBHOBecHe TIPU MOBBILLIEHUN
VI TIOHW)KeHWHW TeMITepaTyphl, JaB/AeHus, KOHLIEHTpaLyun?

— PA3JEJI 5. SJIEKTPOXMMHMNUECKUE ITPOLIECCBI. KOPPO3MA METAJUUIOB. 1. Yto
v3yyaeT 3JIEKTPOXMMHUSI? 3a CueT 4ero IPOTEKAlOT 37eKTPOXUMHYeCKue mnpoueccel? 2. UTo Takoe
OKMCJ/IMTe/IbHO-BOCCTAHOBUTE/bHbIE peakuyy? JlalTe orpefeneHre TMOHATUSAM «CTelleHb OKUC/IEHHS»,
«BOCCTAaHOBUTEJIb», «OKHUCUTEb», «OKHUC/IEeHHe», «BOCCTaHOB/eHHe». [IpuBeaute mpumepnl. 3. Uto
Takoe 3JIeKTpoAbl? M3 uyero u3 wusrorasnuBaroT? Kakue Iponjeccsl INPOUCXOLAT Ha I[IOBEPXHOCTHU
MeTaJ/I/IMYeCKoro 3/1eKTpoja Ipy IOIPY)XKeHWW ero B pacTBOpP MOHOB 3TOro ke Merawia? 4. Kak
oOpa3yeTcsi [BOWHOM 3/IeKTpUUECKHM cyio? UTO Takoe 3/1eKTpPOAHBIM MoTeHIMan? 5. YTo Takoe
PaBHOBECHBIN 37eKTPOAHBIN ToTeHIMan? Kak oH ob6o3HauaeTcs, B ueM u3MepsieTcsi? UTo XxapakTepusyeT
5Ta BemurHa? OT yero oHa 3aBUCHT? 6. UTO Takoe CTaHAAPTHBIM BOJOPOJAHBIN 3/eKTpoa? [l uero oH
ucrnosb3yercs? UeMy paBeH ero 7eKTpOAHbIA MoTeHUWan? 7. UTo Takoe CTaHJApTHBIM 3/1€KTPOAHBIN
noteHMan Metanna? Kak oH o603Hauaetcs, B ueM usmepsieTcsi? UTo XapakrepusyeT JiaHHasi BeJTMUHHA?
Kakue 3HaueHusi oHa MOXXeT MpUHMMAaTh? 8. OT Kakux (DaKTOPOB 3aBUCHUT 3JIeKTPOJAHBIN TMOTeHIMan?
[TpuBesvTe mOMHOE W COKpalleHHOe YypaBHeHusi HepHcra. IloscHuTe, Kakve Be/JWYMHBI Tam
VCTIONB3YHOTCA. B Kakux lIyyasix MCIob3yroTCs 3T ypaBHeHusA? 9. UTo T1oKa3sbiBaeT psij
3/IeKTPOXMMHUECKUX HalpsbkeHWH MeTa/lioB? Kak pacrnosioxkeHbl MeTasulbl B 3TOM psAfy? C ueM cBs3aHa
BOCCTAHOBUTe/bHasl CriocobHocTh MeTannoB? 10. UTo Takoe rajbBaHWYeCKuid 31eMeHT? W3 uero oH
coctout? M300pasuTe yCTPOWCTBO Ta/bBaHUUECKOro 3neMeHTa. 11. Kak 3apsbkeHbl KaTof W aHOI B
rajibBaHU4YeCckoM >jeMeHTe? Kakue rmponjeccel NpOTEKalOT Yy WX I[I0BePXHOCTU? IJjle BO3HUKaeT
3/IeKTPUYECKUM TOK B rajbBaHUYECKOM 37ieMeHTe? B KakoM HarpaB/ieHUM [JBWDKYTCS S/1€KTPOHBI B
rajibBaHA4YeCckoM 37eMeHTe? 12. Ha mpuMepe rajbBaHWUeCKOro 3jemMeHTa laHu3ms-KoOM paccKaykuTe
Kakue 3/IeKTPOXMMHUUEeCKHe TPOLeCcChl TaM MpoTeKaroT. Hamvimmre ypaBHeHWsl peaklyid Ha KaTofie M
aHoze. 13. Kak 3amnuvchiBaeTcsi Cxema rajbBaHhueckoro snemeHTta? IlpuBegure ripumep. 14. Uto Takoe
3/IEKTPO/IBIKYIIIAsl CHJ/Ia Ta/lbBaHMUECKOTO 37ieMeHTa? Kak oHa 0003HauaeTcsi, B ueM usmepsietcs? Kak ee
MOXXHO paccuutarb? 15. UTo Takoe 31ekTponus? M3 yero COCTOUT CUCTEMa, e MPOTeKaeT 3JIeKTPOJIn3?
M3o06pa3ute tpaduuecku. 16. Kak 3apspkeHbl KaToj, M aHOZ, TP 3y1eKTposn3e? Kakue mMporjeccsl
TIPOTEKAlOT y MOBEPXHOCTH 3/71eKTpofoB? 17. Kakue TUIbI 3/1eKTPOOB UCIIOJIb3YOTCS [IPU 3/1€KTPO/IM3e?
N3 uyero oHu wusrorasnusarorca? IIpuBesure mnpumepnl. 18. KakoBbl 3aKOHOMEPHOCTH IIPOTeKaHUS
371eKTposin3a B pacriaBax? Kakue mporiecchl NpoTeKaroT Ha aHofe W Katoge? IlpuBenute ripumep. 19.
KakoBbI 3aKOHOMEPHOCTU TIPOTeKaHUs 3JIeKTPo/IK3a B pacTBopax? Kakue Ipolieccsl IIpOTeKaroT Ha aHOoZe
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u karoze? [lpuBegute mnpumepbl. 20. Chopmynupyiite 1 u 2 3akoHbl Papages. IlpuBegurte ux
MaTeMaTUueCckoe BblpakeHue. IlosicHUTe, Kakve BeJMUMHBl TaM MUCIOAB3YIOTCA U UX eQUHULIbI
u3MepeHus. [ KakuMX pacyeToB NPUMEHUMbI 3TU 3aKOHBI? 21. UTo Takoe BBIXOZ IO TOKY? Kak ero
MOXXHO paccumTaTthb? 22. YTo Takoe Koppo3us MeTa/qsioB? UeM XapakTepusyeTcs IpOLieCC KOPpO3UM?
IToueMy KOppO3Ms HeraTMBHO B/MseT Ha MeTa/UIMUeCKue KOHCTPYKLUM U usgenua? 23. Uro Takoe
XUMUYecKasi Koppo3usi? B Kakux cpefiax oHa rpoTekaeT? Kakue ObIBalOT TUITbI XMMHUYeCKOM KOPPO3UU?
[TpusesuTe puMepel. 24. B ueM 3ak/irouaeTcss MeXaHM3M XMMHUUeCKOU Koppo3uu? Hanuivre ypaBHeHuUs
peakiuii, npuBeAuTe mpuMepbl. 25. OT Kakux ()aKTOpOB 3aBHUCHUT CKOPOCTb XHMMHYECKOW KOppO3WH?
[Touemy y HEKOTOpBIX MeETaJJIOB CO BpeMeHeM CKOPOCTb KOppo3uu 3amefyserca? Kakas cpega
criocoOCTByeT mpoTeKaHUI0 Koppo3uu? IIpuBeanTe ripuMepsl. [ToueMy ¢ pocTom TemriepaTypbl CKOPOCTb
KOppo3uu Bo3pacTtaetr? 26. Kakue MecTa B U3/le/IUAX U KOHCTPYKLUAX SB/ISAIOTCS KOPPO3UOHHO ONACHbIMU
1 noueMy? 27. UTo Takoe 3/eKTpOXuMHUecKass KOppo3usi? B Kakux cpefax oHa rpoTekaer? 28. B uem
3aKJTIOUAeTCsl MEXaHU3M 37IeKTPOXUMUUeCcKoU koppo3uu? Kakast cpefia eli criocobctByet? 29. Ha mpumepe
KOPpPO3UM CTaju KWCIOPOZAOM BO3[lyXa BO BJ&XHOM Cpefje TIOSICHUTE MeXaHU3M I[pOTeKaHUs
ynekTpoxumuuecko koppo3uu. 30. Kakue Metannbl Haunbosmee mofBep>keHbl Kopposuw? [louemy
HEKOTOpble MeTasllbl, HeCMOTPSI Ha MX BBICOKYH0 BOCCTAHOBUTEBHYIO CITIOCOOHOCTh, He TO/[BEPraroTCs
koppo3uu? IIpuBeauTe mnpuMepsl Takux MeTa/uvioB. 31. IlepeuuciuTe MeTOABI 3alTHI META/VIOB OT
koppo3uu. 32. UYTo Takoe JierupoBaHuve MeTa/qsioB? Kakue BeljecTBa BbICTYNAOT JIerHPYHOIUMU
nobaBKaMHM M KaK OHHM BAMSIIOT Ha CBOMCTBA MeTasia? IloueMy mpw jierMpoBaHWM MeTajla CKOPOCTb
KOppo3uM 3ame[jyisieTcsi? YeM 00yC/IOB/IeHO TO, UTO COBpeMeHHbIe CTa/ SIB/ISIOTCS HepyKaBeroIumMu? 33.
Uto Takoe 3alUTHBIE TOKPLITUA? VI3 yero oHuM u3rorasnvBaroTCa? 34. B uem omivuuve KaTOAHBIX U
aHOJHBIX MeTas/VIMYecKUX MOKpPbITUH? [losicHUTe MeXaHW3M 3alllUThl TaKWX MMOKPBITUM Ha MNpHUMepax.
Kakue HemocTaTKM eCTb y TOIO WIM HHOIO TWIA IOKpeITUA? 35. M3 4ero u3roraBlIuBarOT
HeMeTa/lJInyecKue 3alUTHble NOoKpbITUA? [IpruBeauTe npumepsl. KakoBbl HeAOCTAaTKU TaKUX MOKPBITHI?
36. Ha yem 0CHOBaHbI MeTO/IbI 3/IEKTPOXMMUYECKOU 3alUThI? [10siCHUTEe MeXaHW3M 3/1eKTPOXUMUYECKOU
3allUThI Ha TIPUMepe MeTo/ja TIPOTeKTOPHOM 3all[UThI CTa/lIbHOTO TPyOOMpoBo/ia B MOpCKoi Boze. 37. UTo
Takoe KaTofHas W aHoAHas 3amuta? [ToscHUTe MeXaHW3M 3all[uThl Ha TipuMmepax. 38. Pacckaxwure 00
M3MeHeHHWH CBOWCTB KOPPO3WOHHOM cpefpl. Kakumu criocobamu oHO focturaercsi? 39. Kakue ¢akTopsl
HY)KHO YUMTBHIBaTb TIPM KOHCTPYWPOBAaHWU W3ZeHid, uTOObI TIPeAOTBPATUTH TIPOLECCHI TPOTeKaHUs
KOppO3uu?

— PA3JEJI 6. ®A30BBIE PABHOBECHSA B T'ETEPOI'EHHBIX CHUCTEMAX 1. [aiite
orpefiefieHNe TOHATHIO «(a3za». 2. UTo Takoe reTeporeHHble U roMOreHHble cucteMbl? 3. Uto Takoe
(azoBoe paBHOBecue? Uem oHO xapakTtepusyetcs? 4. Chopmynupyiite npaBusio a3 ['mbbca, mosicHuTe,
Kakue Be/JWUMHBbl Tyja BXofAT. 5. YUrto Takoe puarpamma cocrtossHus? 6. [lpuBegure nuarpammy
TJIaBKOCTH  IBYXKOMITOHEHTHOM CHCTeMbI C TIDOCTOM 3BTEeKTUKON (IBTEKTHMUECKYI [JuarpaMmmy).
Oxapakrepu3yiiTe JIMHUM, TOYKM u oOsactv 3Tol AuarpamMmel. 7. YTo Takoe »3BTeKTHKA? 8.
CdopmynupyiiTe npaBu/ao peiuara. s yero oHo ucnonb3yetcsi? 9. [IpuBeauTe auarpaMmy I/1aBKOCTH
JBYXKOMITOHEHTHOM CHCTeMbl, 00pa3yolell yCTOMUMBOe XUMUYECKOe COefliHeHHe (AWCTeKTUUeCKYIO
quarpammy). OxapakTepu3yiTe JUHHHM, TOUKM W 00jacté 3ToM auarpammbl. 10. Uto Takoe TBepzpbiii
pactBop? 11. [JaliTe XapaKTepuUCTUKY TBEPJbIX PaCTBOPOB BHeJpeHUs], 3aMelleHus1 U BbluMTaHus. [1pu
Kakdx yC/IoBUsiX 00pasyroTcss 3TH  Turbl  pactBopoB? 12. [lpuBegute auarpaMmy I71aBKOCTH
JBYXKOMITOHEHTHOM CHCTeMbl, oOpasyroleli TBepZAblid pacTBOpP 3aMellleHUss C HeorpaHUUeHHOUN
pacTBOpUMOCTEI0. OxapakTepu3yiTe JIMHUM, TOYKM W obmacty 3Toi aAuarpammbl. 13. TlpuBegute
JviarpaMMy TITaBKOCTH [IByXKOMITOHEHTHOM CHCTeMbl, 0Opa3syloileli TBepAblii pacTBOp 3aMelleHus C
OrpaHUUeHHON pacTBOPUMOCTHIO. OXapaKTepu3yiTe JTMHUM, TOUKH U 00/1aCTH 3TOW AMarpamMMmbl.

3.4 DK3aMeHaLOHHbIEe BOIIPOCHI

— 1. Ilpegmer xumuu. ATOMHO-MOJIeKy/sspHass Teopusi. OCHOBHbIe TOHATUS: aTOM, MOJIEKYJIa,
VIOH, XUMUUYecKuld sseMeHT. [IpocTble U croxHble BeljecTtBa. Mosib. MosnsipHass Macca. DKBUBAJIEHT,
SKBHBaJIeHTHAas Macca.

— 2. (CrexuoMeTpUueckue 3aKOHbI: 3aKOH SKBMBAJIEHTOB (TIOHSITUE SKBMBajeHTa W
5KBHBaJIEHTHOMN Macchl), 3aKOH MTOCTOSIHCTBA COCTaBa XMMUYECKUX COeMHEHU.

— 3. T'a30Bble 3aKOHBI: 3aKOH 00beMHBIX OTHOILIEHUH, 3aKOH ABOTaZIpo, 3aKOH SKBUBAJIEHTOB.

— 4. CTpoeHue aToma U Iepuojuyeckas CUCTeMa 3/1eMeHTOB. KBaHTOBO-MexaHHYecKass MOJeslb
aroMa. AtomHasi opbutanb. @opma aToMHbIX opOuTanei (s, p).
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— 5. KBantoBsle urcia. [Tpunanun I1aynu. [1pasusio ['yHaa. TIpaBuno KieukoBckoro

— 6. [lepuopgnueckas cucrema U INOPSJOK 3allO/IHEHWs SHEPreTUUeCKUX yYPOBHEM B CTPYKType
aToMma.

— 7. Paguychl aTOMOB M WOHOB. O/I€KTPOOTPULIATe/IbHOCTb. JHeprys MOHU3aLuy, CPOACTBO K
3/1eKTPOHY. VI3MeHeHre CBOMCTB 3/1eMEHTOB U UX COeJMHEHUH I10 Tepruoam U rpynram.

— 8. OcHOBHble BH/Ibl XUMHUECKOM CBs3W. [Ipupofia XMMHYeCKOW CBsi3U. XapaKTepPUCTUKU
XUMHYECKOM CBSI3U.

— 9. KoBanieHTHasl CBsI3b, MEXaHU3MbI €€ 00pa30BaHMsA: 0OMEHHBIH, JOHOPHO-AaKLIETTTOPHBIH.

— 10. IMonsipHOCTb KOBa/IeHTHOM CBsi3W. Teopusi BaJleHTHBIX CBsi3eid U 00BsICHEHHE BaJIeHTHOCTU
3/IeMEHTOB METO/IOM BasleHTHBIX CBsi3eil. OCHOBHOe U BO30y KJileHHOe COCTOsIHMEe aToMa.

— 11. IIpocTpaHCcTBeHHasi CTPYKTypa MoJieKy/1. Turel cBsi3el — o, .

— 12. NlonHas cBa3b. MeTtaninueckas CBsI3b.

— 13. ®u3nueckoe COCTOsIHME BelleCTBa. TBepzoe Ten0. DHeprusl KpUCTa/UIMYeCKOW pelleTKU.
Tunbl KpUCTA/IIMUECKUX CTPYKTYP U UX CBOWMCTBA

— 14. Knaccudukaiusi XUMUUeCKUX Ccoe/liHeHUI. BuHapHble coefiuHeHUs], UX OCHOBHbIE TUIIHI.
Crenenb okucneHusi. CocraB OMHApPHBIX COeAUHEHUI.

— 15. Kucnotel, com, 0CHOBaHMS, OKCH/IbI, UX KIaCCU(PUKALUS U XMMUUeCKUe CBOMCTBa

— 16. CaoiictBa amdorepHOCTH. PeakiMOHHasi CrOCOOHOCTh aMQOTEPHBIX OKCHUJOB W
TU/IPOKCU/IOB.

— 17. Xumuueckas TepMOAWHAMMKa. [IOHSITHe XUMUUYECKOM CHUCTeMbl. THIIBI CHUCTEM.
PaBHOBeCHOe COCTOsIHHEe CUCTeMBI.

— 18. Tunsl TepMOAMHAMUYECKHUX TIPOLieCCOB: obpaTumble, HeoOpaTHMbie, CaMOIIPOM3BOJIBHbIE,
paBHOBecHbIe. OCHOBHBIe TIOHSITHSI TEPMOJMHAMUKW: BHYTPEHHSISI SHeprus, paboTa, Teruiora.

— 19. IlepBbili 3akOH TepMoJuMHAMUKU. [loHsATHe SHTanbnuu. TeruioBod 3¢deKT peakuuy,
9K30TepMHYeCKHe U SHJ0TepMUYEeCKHUe peakLiu.

— 20. TepMoxuMuueckre ypaBHeHHs M Ux ocobeHHOCTH. CTaHJApTHBIE TETUIOTHI 00pa30BaHUs
BelL[eCTB.

— 21. 3akoH T'ecca, crmenctBue u3 3akoHa [ecca. TloHsaTtue sHTporvu. BTopoli u TpeTuii 3akoH
TepMOJVUHAaMUKHU.

— 22. CaMOonpoK130BO/IbHbIE TPOLEeCChl. DHTANbITUHHBIN U SHTPONUNHBIN (PaKTOPbl XUMUUECKUX
peakuuii. JHeprus ['nb6ca.

— 23. Xumnueckas KuUHeTHKa. [oMoreHHble U reteporeHHble peakjuu. CKOpPOCTb XUMHYeCKOW
peakuyy. PakTopbl, BAUSIOLIME HA CKOPOCTb PeaKLIUH.

— 24. BausiHve KOHLIEHTPALMM Ha CKOPOCTb peaklM. 3aKOH AeUCTByrIMX Macc. KoHcTaHTa
CKOPOCTU peakUMu. BivsiHue TemmnepaTypel Ha ckopocTb peakuuu. [IpaBuio Bant-Todda. Dneprus
aKTHUBaLlUM U YpaBHeHHe AppeHuyca.

— 30. 3aBUCUMOCTb CKOPOCTH peakljiy OT Karanu3aropa. Karanus

— 25. ObparnmMble 1 HeoOpaTHMble XMMHUUECKHe peakuy. XuMuueckoe paBHoBecue. KoHcTaHTa
paBHOBecHsl. 3aKOH [IeMCTBYIOLIMX Macc A/s1 paBHoBecus. [Ipunimn Jle-Ilatenve. CABUT XMMHUYECKOTO
paBHOBeCHS.

— 26. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peakluuu. (CTeneHb OKUC/IeHUs, OKUC/IeHHe U
BOCCTaHOBJ/IeHVe. DIeKTPOJHbIe MPOL|eCChl. DIeKTPOAHbIe IoTeHLuan. YpasHeHue HepHcra.

— 27. T'anbBaHWYECKUM 37IEMEHT. JeKTPOXUMHYECKUe TMPOLeCChl. DJIeKTPOJABWXKYLIAas Crja
rajibBaHAYeCKoro 3emMeHTa. CTaH[apTHBIN BOAOPO/AHBIN 371EKTPO.

28. DyeKTpo/K3 B paciiaBe. JNeKTPOIu3 B paCTBOPE.

— 29. 3akonHsl ®apagest. BbIxoz 110 TOKY.

— 30. Koppo3usi MeTayioB: XuMHUeCKasi, 3/1IeKTPOXUMUYe CKasl.

— 31. 3amuTa MeTasyioB OT KOPPO3UH.

— 32. ®a3oBble paBHOBecus. Pa3a, reTeporeHHasi U roMoreHHasi cucrema. IIpaBuio da3 I'nboca.
CreneHb cB0OO0/bI, KOMIOHEHT. OZJHOKOMITOHEHTHbIe CUCTeMbI. /JluarpaMMa COCTOSIHUSI BOJIbI.

— 33. [lvarpaMMsbl I1JIaBKOCTH By XKOMITOHEHTHBIX CUCTeM. DBTeKTHKa. IIpaBusio peruara.

— 34. Teepable pacTBopsl. TUIIBI TBepAbIX PACTBOPOB: 3aMellieHus], BHeJPEeHUs], BbIUUTaHUs.
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3.5 TeMbI KOHTPO/IbHBIX padoT

— 1. OCcHOBHbIe NTOHATHSA Y 3aKOHBI XUMHUU

— 2. OCcHOBHBI€ K/1acChl HEOPraHUUeCKHUX CoeJuHeHnH. PeakliMoHHasi ClTOCOOHOCTD BeILeCTB.

— 3. DHepreTyvka XMMHyeCKUX MpoLeccoB. XuMuueckasi TepMOJUHAMUKA.

— 4. XumMunueckas KMHeTHMKa. XMMUUeCKoe paBHOBeCHe.

— 5. DneKTpoxuMHuecKHe rporecchl. Koppo3ust metasnnos.

— 6. ®a30BbIe pABHOBECUS B TeTEPOTeHHBIX CUCTEMAX.

— KOHTPOJIbBHAA PABOTA Nel «OCHOBHBIE TTOHATUA WM 3AKOHBI XMMUN» 1.
Ornpegenure 3kBUBasIeHTHYI0 Maccy Na2CO3. 2. Ckonbko Mosekyn cogepxurcsa B 0,2 mons NH3? 3.
Kaxkoti o6bem okcuzia yriepoga (IV) BeigenuTcs (H.y.) ipy Tepmudeckom pasnokeHun 200 kr CaCO3 ?

— KOHTPOJIBHASA PABOTA Ne2 «OCHOBHBIE KJ/IACCbhI HEOPIAHUYECKUX
COEJIMHEHUN. PEAKLIMOHHAA CIIOCOBHOCTH BEHIECTB» 1. YkakuTe, K KakUM KjIaccam
coefiHeHUM (TUPOKCHU/IbI, KUCJIOTBI, COJIM, OKCH[bI, OMHApHble COelWHEHMs) OTHOCSTCS CJieAyroliue
BerjectBa: Na20, H2S04, Cu(OH)2, Ca(NO3)2, Ba(OH)2, H3P0O4, Na2CO3, SO3, CaS, AIN. Ha3oBure
3TU coenuHeHusi. 2. Kakue Turbl coseii mMoryt obpa3oBbiBaThcsi mpu peakiyu H2SO4 u NaOH?
Harnuimre ypaBHeHUs1 peakliii, YKaKUTe TUI COJIU, JAUTe Ha3BaHUS TOSyUYeHHbIM coeiuHeHusIM. 3. UTo
Takoe am@oTrepHOCTh? HanuimTe ypaBHEHUs! peakLUH, MOKasbiBarolve aMm(oTrepHbli xapakrep Al203.
YKakuTe, K KakOMy KJIacCy COeJVHEeHWW OTHOCATCA MpOAYKTbl peaklyi, Ha30BUTE IOTyYeHHbIe
COeMHEeHMUSI.

— KOHTPOJIBHASA PABOTA Ne3 «3HEPTETUKA XUMMWYECKUX TIPOLHECCOB.
XUMUNYECKAS TEPMOIUHAMMUKA» 1. Paccuuraiite TerioBod 3ddekr peakiuu o0Opa3oBaHUS
okcuga cepbl  (IV), 3anummMre TepMOXMMHYECKOe ypaBHeHHWe peakluu. Beruumcaurte maccy
TIpopearvpoBaBlliel Cepbl, eC/I B pe3yJbTaTe peakliuy Bblgennaoch 92,8 kIIx teriorel. S(1B) + O2(r) =
SO2(r) 2. PaccuutaB u3sMeHeHue s5Hepruu ['mb6ca, ycTraHOBHTE, BO3MOXKHO JIM CAMOIIPOU3BObLHOE
nipotekanue peakuyu ripu 35 0C. MgCO3(tB) = MgO(1B)+CO2(T)

— KOHTPOJIBHASA PABOTA N4 «XUMUUECKASA KUWUHETUKA. XUMMWYECKOE
PABHOBECHE» 1. HanmivTte KruHeTH4yeckoe ypaBHeHue peakiuu: O3(r) + NO(r) = O2(r) + NO2(r) 2.
Kak M3MeHHTCS1 CKOPOCTh peakiiM, ec/ii: a) B CUCTeMe YBeIUUuTh JaBjeHue B 3 pa3a; 0) yBeJMuuThb
KOHLIEHTPALIMI0 O30Ha B 2 pasa; B) YBeJWUYMTb KOHLIEHTpauur0 okcuga asora (II) B 3 pasa. 3.
TemriepaTypHbI KO3(QQULIMEHT CKOPOCTH peakuyy paBeH 4. Ha CKOJIbKO IpajyCOB HY)KHO YBeIUUUTh
TeMIlepaTypy, uToObl CKOPOCTb peakLuH Bo3pocia B 64 pasza? 4. Ompefenure SHEPTUI0 aKTUBALMU
peak11y, KOHCTaHTa CKOpocTu KoTopor nipu 298 K pasHa 3,1¢10-4, a npu 313 K cocrasnset 8,2¢10-3.

— KOHTPOJIbBHASA PABOTA No5 «3JIEKTPOXMMMWYECKUE ITPOLIECCHL. KOPPO3UA
METAJIJIOB» 1. 3amucarb CxemMy rajbBaHUYeCKOrO 3JIeMeHTa, COCTOAILero U3 BHUCMYTOBOIO U
LUHKOBOT'O 3JIEKTPOZIOB, MOTPY>KEHHBIX B PacTBOPbI CBOUX COJIeM; HalWCaTb ypaBHEHUS 3/1€KTPOJHBIX
TIIPOL[eCCOB; HalMCaTh ypaBHeHHe peakly, KOTopasi IPOTeKaeT B rajlbBaHUUYECKOM 3JIeMeHTe; paCCUATaTh
WIeKTPOABWXKYILYIO CWIy TajJbBaHUUeCKOr0 5>j/eMeHTa [PU CTaHJApTHBIX YCJIOBUSX; PacCUMTaThb
37IeKTPOABWXKYILYIO CU/TY Ta/lbBaHUYeCKOro yieMeHTa 1pu temrieparype 30 O0C v KOHLIeHTpaLusiX UOHOB
C(Bi3+) = 0,1 monw/n; C(Zn2+) = 1 mMonb//1. 2. Kakue MpoAyKThl 06pa3yroTCs TIPU 3/IEKTPO/IN3e BOJHOTO
pactBopa CaCl2? Harmumure ypaBHEHHWsS 3€KTPOJAHBIX TPOIECCOB. BbluncimTe Maccy Wid 00beM
TIPOAYKTOB, BBIJESIOIIUXCSA Ha 3/€KTPOJax, ecd B IpoLiecce 3/eKTponu3a 3arpayeHo 107222 Kn
3/IEKTPUYEeCTBA, a BbIXOZ, 110 TOKY cocTtasisieT 90%.

— KOHTPOJIbHAA PABOTA Ne6 «®PA3OBBIE PABHOBECHUA B T'ETEPOI'EHHBIX
CUCTEMAX» 1. [aiite ompefeneHue MOHATUIO «dasza». 2. IlpuBeauTe AuarpamMmy I/IaBKOCTH
JIByXKOMITOHEHTHOM CUCTeMbl C MPOCTOM BTEKTHKOW (3BTEKTUUECKYHO AuarpamMmy). OxapakTepusyiTe
JIMHWH, TOYKU ¥ 00/1aCTH 3TOM MarpamMmsl. 3. UTo Takoe KOHTPYIHTHOCTB?

3.6 TembI 1abopaTopHbBIX padoT
OripeziesieHrie TeryioBoro 3¢ deKra peak i HeHTpaIu3aLyn
CKOpOCTb XUMHUECKUX peakiuii. XUMUUeCcKoe paBHOBeCHE.
Onekrponus. Kopposus
— /[Imarpamma my1aBKOCTHU JIByXKOMITOHEHTHOW CUCTEMBI
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4 MeToanuecKue Marepuasbl
[nsi obecrieueHust mpoiiecca obyueHUst U pellieHus: 3aJjau 00ydyeHHsl UCTIONb3YIOTCS CIeAyIoIiue
Marepuarbl:
— MeToJuuecKhe Marepuarbl, Orpejersiolide TMpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITA [eATeTbHOCTH, XapaKTepH3yIOLIMUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
CoriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas 1uTeparypa

1. KopoBun H.B. O6mjast xumus : yuebHuk z71s BTy30B / H. B. KopoBuH. - 7-e u3g., ucnp. - M. :
Beicias mikona, 2006. - 556[4] c. : ui., Tabn. - (ITobeguTeb KOHKypca yueOHUKOB). - Brubauorp.: c. 546.
-TIIpeam. ykas.: c. 547-558. (Hanuuue B 6ubmioreke TYCYP - 220 3k3.)

2. OcHoBbl 060mied U usnueckoir xuMuu [DneKTpoHHBINA pecypc]: YuebHoe mocobuwe/ M.B.
TuxoHoBa, W.A.ExumoBa; TOMCKMM TIOCyAapCTBEHHbIM YHUBEDCUTET CHUCTeM yIpaBleHUs |
paguosnekrponuky (Tomck), Kadenpa pagrosieKTpOHHBIX TEXHOIOTUM U 9KOJIOTMUeCKOro MOHUTOPHUHTa.
- OJIeKTpOH. TeKcToBble faH. - Tomck: 2015, 200 c. [DnexkTpoHHBIM pecypc] - Pexxum poctyna:
https://edu.tusur.ru/training/publications/5136, cBOOOAHBIH!.

4.2. lonoHUTe/IbHAA IMTepaTrypa

1. Tnunka H.JI. O6mas xumus : yuebHoe riocobue asist By3oB / H. JI. [iuHKa. - 11-e u3g. - M.-J1.
: Xumus, 1964. - 688 c. : un., Tabsn. - VimeH. ykas.: c. 669-670. - [Ipeam. yka3s.: c. 671-688. (Hannuue B
oubmioreke TYCYP - 37 3k3.)

2. AxwmetoB H.C. Heopranuueckasi xumusi : yuebHoe rocobue s By30B / H. C. AxmeTos. - M. :
Bricias mikosia, 1969. - 638[2] c. : un. - Ilpeam. ykas.: c. 629-639. - B. 1. (Hasmune B OuUOIMOTEKe
TYCYP - 15 3k3.)

3. Xwumwms: YuebHoe nocobue / I. B. CmupHoB, I. M. fIkyHnHa; MUHHUCTEpCTBO 0Opa3oBaHUs
Poccuiickonn  depepanuy, TOMCKUM TOCYyJapCTBEHHBIM  YHUBEPCHUTET CHUCTeM  YIIpaB/leHUs U
paanosneKTpoHukH, Kadeapa TexHomorum paiiosieKTpoHHOM amnmnaparypsl. - Tomck : TMIIZIO, 2000. -
157 c. : un. (Hammuue B 6ubmoteke TYCYP - 31 3K3.)

4. Tnunka H.JI. 3agaun v yripakHeHus1 110 o01ieit xuMuu : Yde6Hoe rocobue fst By3oB / H. JI.
['nmuHKa. - 20-e u3g., crepeotur. - M. : Xumus, 1973. - 263[1] c. : wn. - b. 11. (Hanuure B 6ubnuoreke
TYCYP - 38 3k3.)

5. Yukun E.B. Xumus [TekcT]: yue6Hoe nmocobue / E. B. YukuH; MuHucTepcTBO 00pa3oBaHus U
Hayku Poccuiickoii ®epnepaiuy, TOMCKMII TOCyJapCTBEHHbI yHUBEPCUTET CHUCTEM VIIpaB/leHUs U
paaro31eKTpoHuKH (Tomck), PaKyabTeT AUCTAaHIIMOHHOTO 00yueHwus. - Tomck: Db KoHrtent, 2012. - 170
C.: Wi. - bubmuorp.: c. 157. (Hanmuuue B 6ubmmoreke TYCYP - 62 3K3.)

6. Xumus [OnekTpoHHbIH pecypc] : yueOHoe mocobwe / E. B. Yukun ; Tomckuii
rOCy/JapCTBeHHbI YHUBEDPCUTET CHUCTeM yIipaBieHusi U paguosnekTpoHukd (Tomck), Kadeapa
PaJM03/1eKTPOHHBIX TeXHOJOTUM 1 9KOJIOTHYeCKOTO0 MOHHUTOPUHTA. - D/IeKTPOH. TeKCTOBbIE JlaH. - TOMCK :
[6. wu], 2012. - on-line, 170 c. - B. u. [OnekrpoHHslii pecypc] - Pexum pgocryma:
http://edu.tusur.ru/training/publications/1138, cBoGOAHBIH.

4.3. YueOHO-MeTOAMYECKOE MT0CO0He U MPOorpaMMHoOe ofecrieyeHHe

1. Xwumus [DneKTpoHHbIN pecypc]: Metoguueckue ykasaHusl [Jisl TIPOBeJleHUs] MPaKTUUeCKUX
3aHSITUM M OpraHu3al[uM CaMOCTOSITe/IbHOW paboThl CTY/IEHTOB M0 AWUCLUILUIMHe «XuMusi»/ TUXOHOBa
M.B; 2015. - 21 C. [DnexkTpoHHBIN pecypc] - Pexxum JoCTyma:
https://edu.tusur.ru/training/publications/5137, cBoO0OAHBIH.

2. UYwkun E.B. JlabopatopHsle paboTsl 1o xumuu [Tekcr]: yueGHO-MeToanueckoe nocobue / E.
B. YukunH; MuHMCcTepcTBO 00pa3oBaHus U HaykKu Poccuiickoit @enepariyn, TOMCKHI TOCYapCTBeHHbIH
YHUBEPCUTET CHCTeM yrpaBieHUss U pajauosiekTpoHuku (Tomck), Kadenpa paanosieKTpOHHBIX
TEXHOJIOTUM U SKOTIOrMueCcKoro MOHUTOpHHra. - Tomck : TYCYP, 2012. - 77 c. : wi., Tabn. - Bubauorp.: c.
73. (Hamuue B 6ubmioreke TYCYP - 51 3k3.)

3. UYwkun E.B. CoopHUK 3a7au no obieii xumuu [Tekcr] : yuebHO-MeTomHuecKoe nocobue / E.
B. UukuH; per. kaHz. xuM. Hayk A. . T'ananos; pew. C. S1. AnekcangpoBa; MunncTepcTBo 00pa3oBaHust
u Hayku Poccuiickoii ®epeparuy, ToMCKuid rocyjapCTBEHHBIM YHHUBEPCUTET CUCTEM YIIpaB/ieHUsl U
pazsro31eKTpoHuKH (Tomck). - Tomck: TOMCKMM roCyZjlapCTBeHHbIM YHHUBEPCUTET CUCTeM yIpaB/ieHus U
pazauosieKTpoHukH, 2015. - 296 c. (Hamuue B 6ubmoreke TYCYP - 100 3K3.)
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4. Yukun E.B. JlabopaTopHble pabOThI MO XWUMHUM [DJEKTPOHHBIM pecypc] : yueOHO-
MeToudeckoe rocobue / E. B. UukuH ; ToMcKuil ToCyjapCTBeHHbIN YHUBEPCUTET CUCTEM YIIpaB/IeHUs U
paarosiekTpoHrKU (Tomck), Kadeapa pa/iio31eKTpPOHHBIX TEXHOIOTHI U SKOJIOTHUeCKOT0 MOHHUTOPHUHTA.
- DJIeKTPOH. TeKCToBble faH. - Tomck: [6. u.], 2012. - on-line, 78 c. - B. 1. [DneKTpoHHLIN pecypc] -
Pexxum poctyma: http://edu.tusur.ru/training/publications/3020, cBo6OAHBI!.

5. UYwkun E.B. CO0pHUK 3a/1au ¥ yIpayKHEHUH 10 0011[elt xumuu [ DneKTpoHHbINH pecypc] / E. B.
Uunkun; ToMCKHM roCyfapCTBeHHbIM YHUBEPCUTET CHCTeM YIIpaBleHUs U Pafin03/1eKTPOHUKU (ToMCK),
Kadenpa pasriosneKTpOHHBIX TEXHOIOTUIA U 3KOJIOTUYECKOTO MOHUTOPUHTA. - JJIEKTPOH. TEKCTOBBIE [jaH.
- Tomck: [6. u.], 2012. - on-line, 220 c. - Bb. 1. [DOnekTpoHHbIM pecypc] - Pexum mgoctyma:
http://edu.tusur.ru/training/publications/642, cBo60HBIH.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. http://edu.tusur.ru — HayuyHO-06pa30BaTe/LHbIN MOPTAT
2. http://www.chemistry.narod.ru, http://www.xumuk.ru — WHbOPMALIMOHHO-CIIPABOYHbIE
pecypchbl
3. http://elibrary.ru — HayuHas 37eKTpoHHas OUOIMOTEKA
4. http://www.twirpx.com — 3/1eKTPOHHbIe KHWUTY 110 XUMUHU
5. http://mv-tihonova.ucoz.ru - UHpOpPMaLIMOHHBIN cauT Ass cTyaeHToB TY CYPa
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