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

HaripaBnenue noarotoBku (cneruanbHOCTh): 09.03.02 MH(popMaLiuoOHHbIE CUCTEMbI U TEXHO/IOTUH
HanpasnenHocts (ripo¢uns): IH(opMaLioHHbIe CHCTeMbI U TEXHOJIOTMH

dopma oOyueHus: OUHas

d@akynereT: @PBC, @aKy/1bTeT BBIYUC/IUTE/IBHBIX CHCTeM

Kadenpa: IMUC, Kadegpa 3xoHOMHUUECKON MaTeMaTUKH, HH()OPMAaTUKH U CTaTUCTUKH

Kypc: 1

Cemectp: 1

YuebOHbIi 11aH Habopa 2013 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 1 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 OO011jast TPYZ0EMKOCTh 108 108 YyacoB
3.0 3.0 3.E

3aueTt: 1 cemecTp

Tomck 2016
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PilCC.\l()TpeHél 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokon Ne 45 ot « 17 » 5 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 09.03.02 MHbOpMalMOHHBIE CHUCTEMbI U TEXHOJIOTWM, YyTBep)KieHHOro 2015-03-12

rojla, pacCMOTpeHa U yTBepK/leHa Ha 3aceflaHuu Kadeapbl «___ » 20__ ropa, TIpOTOKO/
No

Pa3paboTumku:

CTapIMii npenojaBaTeb Kad.
POTOM TuxoHosa M. B.

3aBepytomumii obecreunBarolei Kag.
POTOM Tyes B. .

Pabouast mporpamma corsiacoBata ¢ (haky/nbTeTom, pOoQUIMPYIOILel 1 BBITTyCKaroLel Kadeapamu
HarpaB/ieHUs [T0TOTOBKH (CreLiaabHOCTH).

Hekan ®BC Kosnosa JI. A.
3aBe/lyIOLLUI BbITyCKarolei Kag.

OMNC boposckou 1. T
OKCIIepThI:

JoueHT kKad. POTOM Exumona U. A.
JoteHT kKad. POTOM Hecwmenosa H. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
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. 3agauM JUCIHUILIMHBI
—  U3yueHHe XUMUYEeCKUX CUCTEM ;
— u3yueHue GyHJaMeHTa/IbHbIX 3aKOHOB XUMUH ;
—  W3yyeHHe CBOMCTB BeIIeCTB U UX PeaKLIMOHHOUW CTTIOCOOHOCTH;

2. MecTo pucomiuingel B cTpyKrype OITIOII
IMucturuivHa «Xumus» (B1.5.6) oTHocuTcs K 670Ky 1 (6a3oBast 4acTh).
[MpenuiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
cefyrolmue JUCLUIUINHGLI: Maremarvika, dusnka.
[TocnepyrolmyMy JUCLUTIMHAMU SIBJISTFOTCS: Be30nacHOCTh KU3HeesiTeTIbHOCTH, DKOJIOTHS.

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIUILTHHBI

[porecc u3yueHus: AUCLMILIMHBI HarpaB/ieH Ha ()opMUpOBaHKe C/IeAYIOLMX KOMIIeTeHLWH]:

—  OIIK-2 cnoco6HOCTBIO MCIT0/Tb30BaTh OCHOBHBIE 3aKOHBI €CTeCTBeHHOHAYYHbIX JTUCIATIIVH B
ripoeCcCHOHaLHON [1eATe/IbHOCTH, TIPUMEHSITh MeTOJbl MaTeMaTHUYeCcKoro aHajii3a U MOZe/MpOBaHus,
TeOPeTUUeCKOr0O U SKCIIePUMEHTaIbHOTO UCC/IeJ0BaHUS;

B pesynbraTte usyuyeHus JUCLUITIMHBI CTYAEHT JOJDKEH:

— 3HaTb XUMHWYECKHEe OCHOBBI >XM3HEHHOTO ILMK/Ja MaTepyuajsioB WM W3Je/Ud OCHOBHBIE
TOHATUS Y 3aKOHbI XMMUM 3aKOHOMEPHOCTU MPOTEeKaHUsI XUMUYeCKUX MPOLIeCCOB

— yMeTb NPUMEHSTb XMMHUUeCKHe 3aKOHbI [JIsl pellleHUs NPaKTUYeCKUX 3ajad, /sl ONKUCaHUs
JKU3HEHHOI'0 LJMKJ/Ia MaTrepuasa Wik Uszenus

— BJAaJieTh HaBblKaMU [IOCTAHOBKA M TIPOBeJeHHsT XUMHUUYECKOro 3KCIIeprMeHTa B LiessixX
V3y4yeHUs1 CBOMCTB MaTepUasioB UK U3Le/IUn

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYAOeMKOCTb [UCLMIUIMHBI cocTaByisieT 3.0 3ayeTHBIX €JUHHUIILI W TIpeACTaBjieHa B
tabmuie 4.1.
Tabnuiia 4.1 — TpyI0eMKOCTb TUCIUIIAHEI

Ne Bugpl yueOHOM fieaTeTbHOCTH 1 cemecTp Bcero E nyHuiib
1 Jlekuyu 18 18 4yacoB
2 IIpakTHUueckue 3aHATUS 18 18 4acoB
3 | JlaboparopHble 3aHSTHS 18 18 4acoB
4 Bcero ayquTOpHBIX 3aHATUN 54 54 4yacoB
5 V3 HUX B UHTEpaKTHUBHOU (opme 8 8 4yacoB
6 CamocTosiTesibHast paboTa 54 54 yacoB
7 Bcero (6e3 3x3ameHa) 108 108 4yacoB
8 OG6111ast TPyZI0EMKOCTh 108 108 YyacoB
3.0 3.0 3.E

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JAUCHHUILIMHBI H BH/bI 3aHATHH
Pa3ziesbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUM TIpUBEZIeHbI B Tabwviie 5.1.
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Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI ¥ BUZBI 3aHATUN

= - |
= = )
z 8 S
= @ ~ n < % =
& = = o g2 =
= v @ T | S g 2
5 3 4 >
Ne HasBanus pa3zienoB JUCLUATIIAHBI g 5 = 5 g 5 =1 %
= 5 g 5 | 3¢ = E
= @ 8 5 9] © O
2 & 1 © g =
e, =} =
I
O
1 | OCHOBHBIE TIOHSITHS U 3aKOHbI XUMHU. 2 0 6 10 OIlK-2
2 | OCHOBHBIE K/1aCChl HEOPraHUYe CKUX 0 2 0 6 8 OIlIK-2
coeiiHeHUN. PeaklMOHHast
CTI0OCOOHOCTD BeIIeCTB.
3 |DHepreTvka XUMHUYeCKHUX IPOLIeCCOB. 3 2 4 8 17 OIIK-2
XyWMHUUeCcKasi TepMOZUHAMUKA.
4 | XymMuyeckasi KUHeTHKa. X¥MUUeCKoe 3 4 6 11 24 OIIK-2
paBHOBeCHe.
5 | DnekTpoxumuyeckye rpoLecchl. 6 4 4 12 26 OIIK-2
Kopposusi meTasios.
6 | dPa3oBble paBHOBECHS B reTepOreHHbIX 4 4 4 11 23 OIlIK-2
cucTeMax.
Utoro 18 18 18 54 108

5.2. CoaepixkaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKLUAM)
Copep>xaHue pasziesioB AMCLUTUIMH (T10 JIEKIUSIM) TIpHBe/ieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zie/ioB AUCLUTIIMH (TI0 JIEKI[HSIM)

3 z S
s g
HasaHus paszienon CopeprkaHuve pas/iesioB JUCLUAIIIMHBI 10 : o § %
JIEKLIUAM g ==
2 R
= S
1 cemectp
1 OcHOBHBIE IOHATUSA U 3aKOHBI [Ipeamet xumMuu. ATOMHO-MOJIEKY/IIpHas 2 OIIK-2
XUMUHU. Teopusi. OCHOBHBbIE TTIOHATHUS: aTOM,
MOJIeKY/1a, XUMUUYECKUU 5/IEMEHT.
[IpocTele U c10KHBIE BellecTBa. SByieHye
ariotponuy. MoseKysisipHasi Macca.
Monb. MonsipHast Macca.
CrexuoMeTprUueCKHe 3aKOHbI: 3aKOH
5KBHBa/IEHTOB (TIOHSTHE SKBUBajeHTa U
5KBHBaJ/IEHTHOM MacChl), 3aKOH
TOCTOSIHCTBA COCTaBa XUMHUYeCKUX
coeliHeHUM. ['a30BbIe 3aKOHBI: 3aKOH
00beMHBIX OTHOILIEHUH, 3aKOH ABOTa/[po.
[Teproguueckuii 3aKOH U TeOpUst
CTPOEHUS] XUMHUYECKHUX COeJMHEHUN.
Ntoro 2
3 DHepreTrKa XMMUYeCKHUX XumMnueckas TepMmoaruHaMuka. Iloustre 3 OI1K-2
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MPOLIECCOB. XUMUUEeCKast
TepMOJUHaMUKa.

XUMUUECKOU chCTeMbl. TUIIbI cUCTeM.
PaBHOBeCHOe COCTOsIHHEe CUCTeMbl. THUTIbI
TepPMO/IMHaMUYeCKHX MPOLIeCCOB:
obpatumble, HeOOpaTUMBIe,
CaMOIIPOU3BOJIbHbIE, DABHOBECHBIE.
OcCHOBHbIe TIOHSITHSI TEPMOJUHAMUKHU:
BHYTPEHHsIsI SHeprusi, paboTa, TerioTa.
[TepBbiii 3aKOH TePMOAVMHAMUKHU.
[TonsiTHe 3HTaMBNUU. TeryioBoi 3¢ dekT
peakLyy, 9K30TepMUuecKre U
3H/I0TEpMUYECKHE pPeaKLUU.
TepmMoxuMHUuecke ypaBHeHUs U UX
ocobenHocTH. CTaHAAPTHBIE TETIOTHI
obpa3oBaHus BelrlecTB. 3akoH ['ecca,
cJiecTBUe U3 3aKOHa I'ecca. IToHsiTHe
SHTponuU. BTOpou U TpeTu 3aKoH
TepMorHaMUKU. CaMONpOM30BO/IbHbIE
MPOLIeCChbl. DHTANTBIUNHBIA U
SHTPOIUMHBIN (HaKTOPbl XUMHUUECKUX
peakimii. OHeprust ['Mb66ca.

HToro

4 Xumurueckasi KUHeTHKa.
XHUMHUUeCKoe paBHOBeCHe.

XyMHUUecKasi KUHeTUKa. ['oMoreHHble U
rereporesHsle peakjuu. CKOpoCTb
XUMHUUEeCKOM peakly. PaKTopsl,
B/IUSIIOLIME HAa CKOPOCTb PeakL{vu.
BivsiHue KOHLIeHTpaLy Ha CKOPOCTh
peakiuu. 3aKOH el CTBYIOIIMX Macc.
KoncraHnTa ckopocty peakuyu. BivsiHue
TeMIlepaTypbl Ha CKOPOCTb PeakL{vu.
[TpaBuno Baut-T'odda. DHeprus
aKTMBALMM U ypaBHeHHe AppeHuyca.
3aBUCHUMOCTb CKOPOCTH peakLIiU OT
karaym3aropa. Karamus O6patvmbie u
HeoOpaThMble XUMUUYeCKHe peaki|y.
XumMmuueckoe paBHoBecue. KoHcTaHTa
paBHOBeCHsl. 3aKOH [JeMCTBYIOLMX Macc
Js papHoBecus. [Ipuniun Jle-Illaresnse.
CIBUr XMMUYECKOTO paBHOBeCHS.

Htoro

OIIK-2

5 DIeKTpoXxuMHUUeCcKre MpoLecchbl.
Koppo3sus metasnnos.

OKHUC/IUTETbHO-BOCCTaHOBUTE TbHBIE
peakiuu. CTeneHb OKUCIeHUS,
OKHCJIeHHe U BOCCTaHOB/IEHHE.
ONeKTPOJHbBIE TIPOLIeCChl. DJIEKTPOAHbIE
rnoTeHUMan. YpaBHenve HepHcra.
["asibBaHWUECKUI 37IEMEHT.
ONeKTPOXUMUYeCKUe MPOLeCChl.
ONeKTPOABWKYILIas CUia
rajibBaHUYeCKOrO 3/1eMeHTa.
CraHapTHBIM BOAOPO/HBIMN 3/IEKTPO/I.
DJIEKTPOJ/IU3 B paciiaBe. JNeKTPOJINU3 B
pactBope. 3akoHbl Papazes. Boixog mo
TOKY. Koppo3ust MeTanioB: xummyeckas,

OIIK-2
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3/1IeKTPOXUMUUeCKas. 3alliiTa MeTasl/oB
OT KOPPO3UH.

HToro

6 da30Bble paBHOBECUS B
reTeporeHHbIX CUCTeMax.

®da3oBble paBHOBecus1. Pasa,
reTeporeHHasi U roMOreHHasi CCTeMa.
ITpaBuno ¢a3 'mbbca. CreneHb CBOOO/RI,
KOMITOHEeHT. OJHOKOMITOHEHTHbIe
cucTeMsbl. /lnarpaMma COCTOSIHUS BOZBI.
JrarpaMmel I1/1aBKOCTH
JIBYXKOMITOHEHTHBIX CUCTEM. DBTEKTHKaA.
[TpaBuso prruara. TBepzbie pacTBOpHI.
Tunsl TBEp/BIX paCTBOPOB: 3aMellleHus],
BHE/IDEHUS], BBIUUTAHUS.

HNToro

4

OIIK-2

Wroro 3a cemecTp

18

5.3. Pazgenbl AMCHUIUIMHBI M MEX/UCIUII/IMHAPHBIE CBSI3M C 00ecneunBarIUMH (PeAbIAYIMMHA)
4 obecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Paszesnbl JUCLIMTITMHBI U MEXXAUCLUTUIMHAPHBIE CBSI3U C 00eCreunBaromyMu (MpeabIyLIUMU) 1
obecrieuriBaeMbIMU (TTOC/IIYFOIIMMU) JUCLIATIMHAMM TIPe/ICTaB-/IeHbl B Tab/viie 5.3.

Tabmuia 5.3 - Paszienbl AUCIUIIIMHBL U M€

AVUCLUIT/IMHaPHBIE CBA3KU

Ne pasziesioB AAHHOM AWCLUTIIMHBIL, [I7151 KOTOPBIX
Heo0XoAUMO u3ydyeHre 00eCIeunBatOLINX U

Ne HaumeHoBaHue JUCLUIVIMH o6ecreurBaeMbIX JUCIATIIAH

1 2 3 4 5 6

[peiecTBytOLMe AACLUATITUHBI
1 |Maremaruka + + + + + +
2 | Pu3mka + + + + + +
[Tocnepyroiye AUCLUTIIMHBL

1 |be30nacHOCTb KU3HEIesTeTbHOCTU + + + + + +
2 | Dkosiorus + + + + + +

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

TipeZicTaBeHo B Tabsurie 5.4

Tabmuma 5. 4 — CooTBeTCTBUe KOMIETeHLM W BU/OB 3aHATHM, (OPMHUpPYeMBIX TpU H3yueHUU

MUCLIUTIIAHEI

Buapbl 3aHaTHMA

KomneTeHiun
Jlekumu
[IpakTrueckue 3aHATUS

JTabopaTopHbIie 3aHATHSI

CamocrosTenbHast paboTa

@OpMEBI KOHTPOJIS
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OIIK-2 +

KonTposbHasi pabora,
OrtueT 110
VH/JVBU/lyaJIbHOMY
3a/ilaHuto, KoHcrekT
€CaMoroAroToBku, OTueT no
naboparopHoii paboTe,
Onpoc Ha 3aHITUAX

6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpPraHU3aIUu 00yYeHHs
TexHONMOTMM MHTEPaKTUBHOrO OOyueHMs MpU pasHbIX (opMax 3aHATHM B uyacax TpPHUBEJEHbI B

tabmuie 6.1
Tabnuiia 6.1 — TeXHONMOTMM MHTEPAKTUBHOTO 00yUueHHs MPH pa3HbIX (popMax 3aHsITHH B yacax
WHuTtepakT
NHTepakTrBHLIE NHTepakTHUBHbIE
MeToabl WBHbBIE Bcero
TIPaKTUUeCKHe 3aHATUS | JIabopaTopHbIe 3aHATHUS
JIeKLIAU
Pabota B KoMaH/e 2 2
[IpesenTaruu c 4
WCII0/Ib30BaHVeM
C/1ai10B ¢ 00CyKeHreM
Htoro 2 2 4 8
7. JIabopaTopHbIA NPAKTHKYM
Copep>xaHue y1abopaTopHbIX paboT MpuBeieHo B Tabute 7.1.
Tabnuiia 7. 1 — CofepskaHue 1abopaTopHbIX pabot
o ¢ =
3 4
3 = =
=z ¥ 5
6 6 S 2
Hassanus paszenos CopepkaHue 1abopaTopHbIX paboT 2 S
s | i
2 5 g
= S}
1 cemecTtp
3 DHepreTyka XuMU4eCKUx Omnpegnenenue TernoBoro 3¢ dekra 4 OIIK-2
MpOoLeCCOB. XUMUYeCKast peakiLiuM HerTpain3aluu
TepMOJMHAMUKA. Vtoro 4
4 XuMHu4yeckasi KHHeTHKa. CKOpOCTh XUMUUECKUX peaKi[uii. OI1K-2
XuMHyeCcKoe paBHOBeCHe. XHWMHUUeCKoe paBHOBeCHe.
Nroro 6
5 DneKTpoXumMmryeCcKre rpoLeCChl. Anekrpoaus. Kopposus 4 OIlK-2
Koppo3sus metasnios. HToro 4
6 ®a30BbIe paBHOBECHS B Hunarpamma 11aBKOCTH 4 OI1K-2
reTeporeHHbIX CUCTeMax. JIByXKOMITOHEHTHOUW CUCTEMBbI
Nroro 4
Wroro 3a cemecTp 18

8. [IpakTHyecKue 3aHATHUS

CopeprkaHye MpaKkTUUeCcKruX paboT npuBeseHo B Tabmuie 8.1.
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Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

Hassanus paszenos

CopeprkaHre MpaKTAYeCKUX 3aHATUN

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMITeTeHLIUU

1 cemecTp

1 OcHOBHBIE TTOHATHS U 3aKOHEBI
XUMUH.

BxogHoii KOHTpOJIb (HanucaHue
CHUMBOJIOB XUMUUECKUX 3/IEMEHTOB,
pacueT MOJIIPHBIX MacC COeJJMHeHUH,
paccTaHoBKa K03¢UIIMEeHTOB B
ypaBHEHUsIX peakijuii). PeltieHue 3azau: 1
) HaXOXKJeHre SKBUBAJIEHTa MPOCThIX
Bell[eCTB; 2) pacueT 5KBUBaJIeHTHBIX MacC
MPOCTBIX U CJIOXKHBIX COeIMHEHUH; 3)
pacueT oObeMa rasa rMpu HOpMaTbHBIX
YCJIOBUSIX U YCIOBUSIX, OTJTMYHBIX OT
HOPMaJ/IbHBIX; 4) pacueT YKc/ia YaCTUL]
BellleCTBA B OIpeZie/IeHHOM Macce W1
obObeMe; 5) pelieHure 3ajau C
XMMHUEeCKUMH ypaBHeHUsIMY; 6) 3a7jauun
Ha "U30BITOK-HeJOCTaTOK"

N

Htoro

OIIK-2

2 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
coeiiHeHUN. PeakijioHHast
CTIOCOOHOCTD BeITeCTB.

1) HanucaHue GopmMys XUMHUUe CKUX
Bell[eCTB; 2) HalMcaHWe Ha3BaHUM
XUMUUECKUX COeJUHEHUH, onpe/iesieHre
KJlacca BelllecTB; 3) coCTaB/IeHue
yPaBHEHUH 3/1eKTPOIUTAYUE CKOU
Jvccoluany; 4) HarvcaHue ypaBHeHUM
TU/IpO/N3a, OTIpe/ie/ieHye TUIIa CoJield; 5)
COCTaB/ieHMe YpaBHeHUM peakiui
pa3HOro TUIA, LIETIOUKU MpeBpalleHUi

HToro

OIIK-2

3 DHepreTuka XUMH4e CKUxX
MpoLeccoB. XUMHUUeCcKas
TepPMOJMHAMUKa.

1)pacuet TerioBoro 3¢ dekra peakijyuu 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
TepMOJMHaMUUeCKHUX TapaMeTpPOB
MIPOTeKaHHUs PeakLfu

Ntoro

OIIK-2

4 XuMmuueckas KUHeTHKA.
XuMHUeCcKoe paBHOBECHE.

1)3anuce 3aKoHa JIeHCTBYIOIMX MacC Jist
XUMHUUYEeCKUX peakiiuii;2)pacyer
M3MeHeHUs] CKOPOCTU peaki[iu Tpu
W3MeHeHUH JIaB/ieHus], KOHIIeHTPaLuy
peareHTOB; 3) pacueT U3MeHeHUsI
CKOPOCTH peaKI\U TIPU TIOBLIIIEHUH
TeMIIepaTypkl 10 rpaBuny Bant-T'odda u

OIIK-2
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ypaBHeHHIO AppeHuryca; 4)pacyer
TemriepaTypHoro ko3gduiieHTa
CKOPOCTH peaklivy; 5)orpe/esieHre
SHepryu aKTHUBaL[UM peakiu; 6)
oTipeZiesieHusi CMell|eHs] paBHOBECHS TIPH
V3MeHeHUH TeMIlepaTyphbl, JiaB/ieHus,
KOHIIeHTpaLiy; 7)pacueT KOHCTaHT
PaBHOBECHS] XUMUUECKHX peakiuii; 8)
pacueT “3MeHeHHsI KOHI|eHTpaLi
peareHTOB uepe3 KOHCTaHTy paBHOBeCHsI

Ntoro
5 DneKTpoXxumMmuyeCcKre rpoLecChl. 1)HamnucaHre OKUCTUTeTbHO- 4 OIlIK-2
Koppo3sus metasnios. BOCCTaHOBUTEJ/IbHBIX PeaKLui; 2)

orvcaHue TIPUHLUMA PabOTHI
raJlbBaHAYeCKOro 3/1IeMeHTa; 3) 3anuch
ypaBHEHHWH peakluii, MPOTeKarol1X B
rajJibBaHA4YeCKOM 3j1eMeHTe; 4) pacueT
3/IeKTPOJHOr0 MOTeHL1aa Mpu
CTaH/IaPTHBIX U HeCTaHAapTHBIX
YCJIOBUSIX; 5) pacueT 3/1eKTPOABIIKYLLeN
CWJIBbI Fa/lbBAHUUECKOTO 371eMeHTa; 6)
COCTaB/IeHUe YPaBHEHUM 3/1eKTPO/IHBIX
TIPOLIeCCOB TPY JIeKTPO/IM3e PacIlyiaBoB
Y PaCTBOPOB; 7) BbIUMC/IEHUE MacChl U
00bEMOB 00pa30BaBIIIMXCS TTPOAYKTOB B
TpoLiecce 371eKTPO/IM3a Mo 3aKOHaM
®apages; 8) onpeeneHure BbIXOZA MO
TOKY; 9)CcoCTaB/eHre ypaBHEHUIN
peakLui Npyh XUMMHUYeCKON U
3/IeKTPOXUMUUECKOU KOPPO3UU
MeTasoB; 10) BEIOOp 3aIIUTHOTO
MOKPBITHUS OT KOPPO3UH

Ntoro
6 da3oBbie paBHOBeCHS B 1) oripesenienve uurcna ¢as B 4 OI1K-2
reTeporeHHbIX CUCTeMax. XUMHUYECKOl cucTeMe; 2) orpeiesieHue

yic/a cTeneHeit cBOOO/bI 10 TIPaBUITy
¢a3 I'mb6ca; 3) mocTpoeHue ArarpaMm
COCTOSIHUS 110 TEPMOJMHAMUYECKUM
JlaHHBIM; 4) M3y4yeHre CBOUCTB
XMUMHYeCKUX CUCTeM I10 JuarpaMMam
TJIaBKOCTH Pa3HbIX TUIIOB; 5)
orpeziesieHMe MacChl U COCTaBa )XUJKOM U
TBepZol (a3 1o npaBuly pblyara

HToro 4

Wroro 3a cemecTp 18

9. CamocrosiTesibHast paboTa
Buibl caMocCTosiTe/TBHOM paboThI, TPYAOEMKOCTh U (hOpPMUPYeMbie KOMIIETEHLIMHU TIPe/[CTAB/IEHbI B
tabmmie 9.1.
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHLIUH

0 L
5 =
o S E
Busbl caMocTosiTesibHOM = > T
Ha3saHnus paszenos g " =y @DopMBbI KOHTPOJISA
paboTsI S s 2
=S a =
o ° 2
= S
1 cemectp
1 OcHoBHbIe TIOHATHUA U | [ToiTOTOBKA K 2 OI1K-2 Ortuet 110
3aKOHbI XUMUU. MpaKTAYe CKUM 3aHSATUSIM, MHJVBUlyallbHOMY
ceMHHapam 3azaHn0, KoHTposibHas
Ta, KoHCIieKkT
ITpopaboTKa JeKIIMOHHOTO 4 pabora, Korcre o
Marepuana CcaMonoAroToBku, Omnpoc
Ha 3aHATUSIX
Utoro 6
2 OCHOBHBIe K/1aCChl [ToaroroBka K OIIK-2 Ortuer 1o
HeopraHuye CKUx TpakTUye CKUM 3aHATUSM, VIH[MBU/1ya/IbHOMY
COeIMHEeHUM. ceMHHapam 3a/1aHn0, KoHTposibHas
PeaKL[IéIOHHaH CaMOCTOSTENEHOE 4 pabora, KOcheKTO
m HOCTb B TB. MOMOATrOTOBKH, On
CII0COOHOCTS Bellec u3yueHUe TeM (BOMPOCOR) CcaMonoAroTosku, Omnpoc
TeopeTUYeCKOM 4acTH Ha 3aHATUAX
Kypca
Ntoro 6
3 DHepreTuKa [ToaroroBka K 2 |OIIK-2 Otuet 1o
XUMHUYECKUX TPOLIECCOB. | MPaKTAYeCKUM 3aHATUSIM, VHJVBU/lyaJIbHOMY
XuMuueckast ceMHHapam 3a7jaHuto, KoHTposbHas
TepMOAWHaMUKa. Ta, KoHCIiekT
€PMOAHHAMITKA [TpopaboTKa JeKITMOHHOTO 4 pa6ora, Koncrie o
Marepuana caMonoAroToBku, Ompoc
Ha 3aHaTusIX, OTueT no
Ilozroroska K 2 naboparopHoii pabote
nabopatopHbIM paboTam
HToro 8
4 XvMmuueckast KUHeTHKa. |IloaroroBka kK OIIK-2 Ortuer 1o
XrMHUeCKoe paBHOBeCHe. |TIPAKTUYeCKUM 3aHATUSM, VIHJVBU/1yaJIbHOMY
ceMHUHapam 3asaHut0, KoHTpobHas
ITpopaboTKa JIeKIIMOHHOTO 5 pabora, KOHCHeKTO
MOMOATrOTOBKH, On
Marepuasna CaMOTIOATOTOBKH, LIPOC
Ha 3aHATHaX, OT4eT 1o
IloaroroBka K 4 naboparopHoii paboTe
nabopaTtopHbIM paboTam
Ntoro 11
5 DneKTpoxumMmuyeckKye [ToaroroBka K 4 | OIIK-2 Otuet 1o
nipotieccel. Kopposus MpaKTAYe CKUM 3aHATUSIM, VHJVBUlyaJIbHOMY
MeTaJIIoB. ceMHHapam 3a/aHnto0, KoHTposibHas
Ta, KoHCIiekT
[TpopaboTKa JeKITMOHHOTO 6 pa6ora, Koncrie o
Marepuana caMonoAroToBku, Ompoc
Ha 3aHaTusiX, OTueT no
Iloaroroska K 2 naboparopHoii pabote
nabopaTtopHbIM paboTam
Ntoro 12
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6 ®azoBbie paBHOBecus B | [logroroeka K 3 OI1K-2 Ortuet 110

reTeporeHHbIX CUCTeMaX. |TMPaKTAYeCKUM 3aHATUSIM, VHVBU/1yaIbHOMY
ceMuHapam 3a/jaHuto, KoHTpoibHas

Ta, KoHCriekT
[TpopaboTKa JeKIIMOHHOTO 6 pabora, Kocre o
Marepuasa camoroAroToBku, Omnpoc
Ha 3aHaTusIX, OTUeT 1no

ITozroroeka K 2 nabopaTopHoii paboTe
nabopaTtopHbIM paboTam
Ntoro 11

Wroro 3a cemecTp 54

Ntoro 54

9.1. TeMbI /11 CAMOCTOATE/TLHOI0 U3yUYeHHs TeOPeTUYeCKOM YacTH Kypca
1. "OcHoBHBIE K/TaCcChl HEOPTAaHWYECKUX COefWHeHWN. PeakiMOoHHasi CrIOCOOHOCTH BelriecTs.”
(Knaccudukaiusi XuMUueCcKux coefiiHeHWM. buUHapHble coequHeHHs, UX OCHOBHble TuUIIbL. CTereHb
okucienus. CocraB OMHAPHBIX coefHeHWH. KUCIOTRI, COMM, OCHOBAHUS, OKCU/IbI, UX K/lacCU(UKAIUs U
XUMHUeckue cBoucTBa. CBoMcTBa amdorepHOCTH. PeakiioHHasi CrioCOOHOCTE aM(bOTEPHBIX OKCHIOB U
TU/IPOKCH/IOB)

10. KypcoBas padora
He mipegycmotpeno PYII

11. PeliTuHroBas cucremMa jjisi OIfeHKH YCIIeBaeMOCTH CTY/AeHTOB

11.1. BanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabsuiia 11.1 — BanbHble OLIEHKH /1J1si 371IeMEeHTOB KOHTPOJIsI

. . MakcumanbHbIi
. MaxkcumanbHbIN MakcuManbHbIN
DieMeHThI yueOHOH 0asut 3a Iepuog Bcero 3a
6am1 Ha 1-yro KT ¢ | ©6an 3a mepuof,
JesiTeJIbHOCTU mexay 2KT u Ha cemMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHelL| ceMecTpa
1 cemecTp
KoucrmekT 5 5 2 12
CaMOIO/JrOTOBKU
KoHTposbHasi pabora 10 10 5 25
Ornpoc Ha 3aHATUSAX 10 10 5 25
Otuer 1o 10 10 5 25
VH/UBU/1yalbHOMY
3a/laHUI0
Ortuert 1o ysabopaTopHOi 5 5 3 13
pabore
Hapacraroiym utorom 40 80 100 100
11.2. ITepecuet 0a/1I/1I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a/TOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/[CTaB/IeH B Tabuile 11.2.
Tabsura 11. 2 — TTepecueT 6asiioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka
> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% 1o 89% ot MaKcMMaJIbHOM cyMMbI OasiioB Ha gary KT 4
Ot 60% 10 69% oT MakcuMasbHOM cyMMbI OansioB Ha fgaty KT 3
< 60% oT MakcuMasnbHOM cymMMbl banoB Ha gaty KT 2
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11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXXYHApOAHYIO OLIEHKY TpeJcTaB/ieH B Tabmuie
11.3.
Tabmuua 11. 3 — [NepecueT cymMMbI 0a/l7I0B B TPaAULIMOHHYIO U MeXKAYHAPOJHYIO OLIEHKY

WToroBast cymma 6asios,

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

9K3aMeH

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

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

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

3aUTEeHO)

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

12.1. OcHoBHas 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. - (ITobeguTes KOHKypca yueOHUKOB). - Bubauorp.: c. 546.
-IIpeam. ykas.: c. 547-558. (Hanuuue B 6ubmioreke TYCYP - 220 3k3.)

2. OcHoBbl 0o60mied U usnueckoit xuMuu [DneKTpoHHBINA pecypc]: YuebHoe mocobuwe/ M.B.
TuxoHoBa, W.A.ExumoBa; TOMCKMM TIOCy#apCTBEHHbIM YHUBEDCUTET CHUCTeM YIIpaBleHUs |
paguosnekrponuky (Tomck), Kadeapa pagrosieKTpOHHBIX TEXHOIOTUM M 9KOJIOTMUeCKOro MOHUTOPHUHTA.
- OJeKTpOH. TeKcToBble faH. - Tomck: 2015, 200 c. [DnexkTpoHHBIM pecypc] - Pexxum poctyna:
https://edu.tusur.ru/training/publications/5136, cBOOOAHBI!.

12.2. lonosiHMTE/IbHAS JIMTEpaTypa

1. T'munka H.JI. OO6ias xumus : yuebHoe mocobue asist By3oB / H. JI. I'munka. - 11-e u3a. - M.-JL.
: Xumusi, 1964. - 688 c. : wi., Tabi. - ImMeH. yKa3s.: c. 669-670. - TIpeam. ykas.: c. 671-688. (Hanmuuue B
ounbmioreke TYCYP - 37 3K3.)

2. AxwmetoB H.C. Heopranuueckas xumus : yuebHoe nmocobue ais By30B / H. C. AxmeToB. - M. :
Bricias mikosa, 1969. - 638[2] c. : un. - Ilpeam. ykas.: c. 629-639. - B. 11. (Ha/mune B OGUOIMOTEKe
TYCYP - 15 3k3.)

3. Xumwus: Yue6Hoe nocobue / I. B. CmupHoB, I. M. fIkyHnHa; MuHHCTepCTBO 0Opa3oBaHUs
Poccutickoit  @epepanuy, TOMCKUM TOCyJapCTBEHHBbIM YHUBEPCUTET CHUCTEM yIIpaBlAeHUs U
paguosnekTpoHuky, Kacdezipa TexHonoruy pasgnosneKTpoOHHOM ammaparypsl. - Tomck : TMIIIO, 2000. -
157 c. : un. (Hamuuue B 6ubmoreke TYCYP - 31 3Kk3.)

4. Tnunka H.JL. 3agaun v ynpaskHeHus1 1o o01medt xumuu : YdyeOHoe mocobue asisi By3oB / H. JI.
['mubka. - 20-e u3g., crepeotunl. - M. : Xumus, 1973. - 263[1] c. : un. - b. 1. (Hamuuue B 6uMbMMoTeKe
TYCYP - 38 5k3.)

5. UYwkun E.B. Xumus [Tekcr]: yuebHoe mocobue / E. B. Uuknn; MuHHcTepCcTBO 00pa3oBaHus U
Hayku Poccuiickon ®epepanuy, TOMCKMM TOCy[apCTBEHHBbI yHUBEPCUTET CHUCTeM YIIpaB/eHUsl M
paio3/1eKTpoHuKH (Tomck), PakyibTeT JUCTaHIIMOHHOTO 00yueHus. - Tomck: b Kontent, 2012. - 170
C.: un. - bubnmuorp.: c. 157. (Hanuuue B 6ubmioreke TYCYP - 62 3k3.)

6. Xwumus [DnekTpoHHBIM pecypc] : yueOHoe mocobwe / E. B. Uumkun ; Tomckuii
rOCy/JapCTBEHHbIM YHUBEPCUTET CUCTeM YyIipaBjieHUs U paauosnekTpoHuku (Tomck), Kadenpa
PaZin03/1IeKTPOHHBIX TEXHOJIOTUN M SKOJIOTMUeCKOT0 MOHUTOPUHTA. - D/IeKTPOH. TEKCTOBbIE /laH. - TOMCK :
[6. u.], 2012. - on-line, 170 c. - B. u. [DnekrpoHssni pecypc] - Pexum gocryma:
http://edu.tusur.ru/training/publications/1138, cBo60gHBIH.
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12.3. YueOHO-MeToANYEeCKOe TOCOOHEe ¥ MPOrpaMMHOe ofecreyeHme

1. Xwumus [OnekTpoHHbIM pecypc]: MeTopauueckue yka3aHWs [J/isl IPOBeEHHUsI MpaKTHUUeCKUX
3aHSITUM W OpraHU3al[i¥ CaMOCTOSITE/IbHOW pabOThl CTY[EHTOB TIO AUCIUIUIMHE «XuMusi»/ THXOHOBa
M.B; 2015. - 21 C. [Dn1eKTpoHHBIM pecypc] - Pexxum JloCTyTa:
https://edu.tusur.ru/training/publications/5137, cBOOOAHBIA.

2. UYwkun E.B. JIabopaTtopHbie paboTel 1o xumuu [TekcT]: yue6HO-MeToaMueckoe rmocobue / E.
B. YukuH; MunucTepcTBo 06pa3oBaHus U Hayku Poccutickoii ®eneparun, ToMCKUl TOCYapCTBEHHbIH
YHUBEDCUTET CHUCTeM YyrpaBieHUs U paavosnekTpoHuku (Tomck), Kadenpa paanosneKTpOHHBIX
TEXHOJIOTMI 1 3KOJIOTHUeCKOr0 MOHUTOpUHTA. - Tomck : TYCYP, 2012. - 77 c. : un., Tabsn. - bubmuorp.: c.
73. (Hamuuue B 6ubmioreke TYCYP - 51 3k3.)

3. Yuxkun E.B. C6opHUK 3a7au 110 001jeit xumuu [Tekcr] : yue6HO-MeToquueckoe nmocobue / E.
B. YukuH; pell. KaHj,. xuM. HayK A. W. I 'anaHoB; per|. C. 5. AnekcanpoBa; MUHHUCTEPCTBO 0O6pa30oBaHUs
u Hayku Poccurickor ®epeparuy, ToMCKMI ToCyZapCTBeHHBIM YHHUBEPCUTET CUCTeM YIIpaB/IeHUsl U
paanosneKTpoHUkH (Tomck). - Tomck: ToMcKul rocyapCTBEeHHbIN YHUBEPCUTET CUCTEM YIIpaB/IeHUsl U
pagro31eKTpoHuKH, 2015. - 296 c. (Hammuue B 6ubmoteke TYCYP - 100 3k3.)

4. Yuxkun E.B. JlabopatopHble paboThl 10 XWUMWUU [DJIeKTPOHHBIM pecypc] : ydeOHO-
metozunueckoe rocobue / E. B. UukuH ; ToMcKuii TOCyZapCTBEHHBIN YHUBEPCUTET CHCTEM yTpaB/ieHUs U
pazauosnekTpoHuku (Tomck), Kadeapa pairiosneKTpOHHBIX TEXHOJIOTHM M SKOJIOTHYECKOTO MOHUTOPHHTA.
- DNeKTpPOH. TeKCToBbIe faH. - Tomck: [0. u.], 2012. - on-line, 78 c. - B. 11. [DnekTpoHHbIN pecypc] -
Pexxum foctyma: http://edu.tusur.ru/training/publications/3020, cBo60HBIH.

5. Yukun E.B. CO0pHUK 3a/jau ¥ ynpaXHeHUH 1o o61meld xuMuu [OneKTpoHHbIHN pecypc] / E. B.
UurikuH; ToMcKUM rocynapCTBeHHbIM YHUBEPCUTET CHUCTeM YIpaBleHUs U Pafii03/1eKTPOHUKU (ToMck),
Kadezpa pasirios1eKTPOHHBIX TEXHOMIOTUM U SKOJIOTMUeCKOTO0 MOHUTOPUHTA. - D/IeKTPOH. TEKCTOBbIE []aH.
- Tomck: [6. m.], 2012. - on-line, 220 c. - B. 1. [DnekrpoHHbIM pecypc] - Pexum mgoctyma:
http://edu.tusur.ru/training/publications/642, cBoOOAHBIHA.

12.4. Ba3bl AaHHBIX, UH()OPMALIIOHHO CTIPABOYHbIE U MIOUCKOBbIE CUCTEMBI
1.  http://edu.tusur.ru — HayuHO-00Opa30BaTe/bHBIM ITOPTa
2. http://www.chemistry.narod.ru,  http:/www.xumuk.ru —  HH(pOpPMaLMOHHO-CIIPABOUHbIE
pecypcel
3. http://elibrary.ru — HayuHas 3/1eKTpOHHas1 OMOMMOTEKA
4. http://www.twirpx.com — 3/1eKTpPOHHbIE KHUTH 110 XUMHHU
5. http://mv-tihonova.ucoz.ru - uH(pOpMaLMOHHBIN callT AJs cTyfeHToB TYCYPa

13. MaTepuaibHO-TEXHHYECKOe 00ecrieyeHue JUCIUTTHHBI
XUMUUeCKasi TIOCy/ja, XMMHUYeCKre PeaKTHBbI, KaJlOpUMeTpbl, HA00p apeoMeTpoB, BosHast OaHs,
TePMOMETPBI, 1eKTpruYecKas IVINTKa, MeTa/l/InueCcKre U rpauToBble 3/1eKTPO/bI, IITaTUBBI.

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@DOH/, OLIeHOYHBIX CPe/CTB IIPUBe/leH B IIPU/IOKeHUH 1.

15. MeToanueckue peKOMeH/AaL|H M0 OpraHu3alui u3ydeHusl AUCLUIIUHbI
be3 pekomeHayu.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

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

®OH/ OHEHOYHBIX CPEACTB I10 YUEBHOU AJNCHUITIIMHE
Xumuna

YpoBeHb OCHOBHOM 00pa3oBaTe/ibHOM MporpamMmbl: baka/iaBpuar

HaripaBneHue noArotoBku (cneruanbHOCTh): 09.03.02 MH(popMaLiHOHHbIEe CUCTEMbI M TEXHO/IOTUH
[Tpoduns: NHoOpMamoHHbIE CHCTEMbI M TeXHO/IOTUH

dopma obyueHUs: OUHAsA

®akynbrer: @BC, @aKy/1bTeT BHIYUC/IUTE/TBHbIX CUCTEM

Kadenpa: IMUC, Kadegpa 3xkoHOMHUECKON MaTeMaTHKH, HH()OPMAaTUKH U CTaTUCTHUKH

Kypc: 1

Cemectp: 1

YuebHbIi 171aH Habopa 2013 roga

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

3auet: 1 cemecTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

@®OC no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM TeKYIlero KOHTPOJIs

yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

OIIK-2

CIT0COOHOCTBIO HMCII0/IE30BaTh OCHOBHBIE
3dKOHBbI €CTeCTBeHHOHAYUHbIX AVCLIUIIIMH B

ripodeCcCHOHATBLHOM JleATe/IbHOCTH, TIPUMEHSITh

MEeTOJbl MAaTeMATHUUeCKOI'O aHa/Ik3a U
MO e/IMpOBaHMsA, TEOPETHYECKOI'O 1
SKCIIepUMEHTA/IbBHOI'O NCC/IeJOBAHNA

,Z[OJDKEH 3HaTb XMMHNUeCKHe OCHOBBI
JKM3HEHHOTI'0 IWMKJ/Ia MdTeprajioB Wi
HBAEHHﬁ OCHOBHBI€ TIOHATHA U 3aKOHbI
XWMHUH 3dKOHOMEPHOCTH IPOTeKaHUA
XUMHYEeCKHX IMPOLIeCCOB;

'Z[O]DKQH YMETh IIPUMEHATb XUMHUUeCKHe
3dKOHBI /I pelleHrd MPaKTU4YeCKHX 3a14a4,
AJId OIMMCaHMA )KMU3HEHHOI'0 ITMKJ/Ia
MaTepua/ia Wik U34e/1usd;

,Z[O]DKQH B/IaIeTh HaBbIKaMHM ITOCTAHOBKU U
npoBeAeHnsa XUMUYeCKOI'o SKCIIepruMeHTd B

15E3 (17178

Lesjiax u3yueHuda CBOMCTB MaTepHra/I0oB UIN

OO11e XapaKTepUCTHKH TI0Ka3areneld U KpUTepueB

nipYBeZieHbl B Tabnuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel U KpUTepreB OLIeHUBAHUSI KOMIIETEHIIHMIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX SJTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnangets

OTMMUHO (BBICOKMM
YPOBEHD)

Ob6nagaet (hakTHUe CKUMHU
Y TeopeTHue CKUMH
3HAHUSIMU B TIpeJiesiax
n3yJaeMoii 0bmacTy ¢

OO6saaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /ISl Da3BUTHS
TBOPUECKHX PElLIeHHH,

KonTponupyet paborty,
TIPOBOJUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

TIOHMMaHWeM TPaHHUI] abcTparpoBaHus
MIPUMEHHUMOCTH nipobsiem
Xopotio (6a30Bbiii | 3HaeT ¢dakThl, NpuHLMMLIL, | O6aaeT Arara30HOM Bepet 0TBeTCTBEHHOCTH 3a

yPOBEHbB) TMIPOLIeCChI, 00IIHe MpaKTUUeCKUX YMEHUM, | 3aBeplleHue 3a/au B
TIOHSITHS B TIpe/iesiax TpeOyeMbIX /JIsl pellieHrsT | UCC/IeI0BaHUH,
r3yuaemoii obsactu orpe/ie/ieHHBIX MPo0/ieM B | TIPUCIIOCA0/TMBaeT CBOe

o06s1acTu ucce[0BaHUs TIoBe/IeHNe K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM

YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saraeT OCHOBHBIMH PaboraeT nipu ripsiMmomM

0 (oporoBbIi 00IMMY 3HAHUSIMH yMeHUsIMH, TpeOyeMbIMU | HAO/TFOeHUH

YPOBEHbB) U151 BBITIOJTHEHUSI TIPOCTBIX

3ajay

2 Peanu3anus KOMIeTeHI[UH

2.1 Komnerenuusa OITK-2
OITK-2: criocoOHOCTBIO MCIT0/Ib30BaTh OCHOBHBbIE 3aKOHBI €CTeCTBEHHOHAYUYHBIX JUCIUIUIAH B
nipodeccroHaNbHOMN [lesATelbHOCTH, MPUMEHSITh MeTO/bl MaTeMaTHYeCcKoro aHajiv3a U MOoJe/MpOoBaHus,
TeOpPeTUUYECKOr0 U SKCIIepUMEHTaTbHOTO UCC/IeJOBaHMUS.
st bopMUpOBaHUS KOMITETEHIIUK HEOOXO[UMO OCYIIeCTBUTh Psifi 3TANOB. DTarbl GOPMUPOBAHUS
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KOMITeTeHI[UM, TIpUMeHsieMble [ijis 3TOr0 BUJbl 3aHSATUM U HCIO/b3yeMble CpPeACTBa OL|eHUBaHUS
TnipeZicTaB/IeHbl B Tabmuiie 3.
Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UM 1 UCITO/Tb3yeMbIe CPeZICTBA OLeHUBAHUS

TeopeTUUeCKHe OCHOBBI
CTpOEHUs BellleCcTBa,
CBOMCTBA Bell[eCTB U UX
peakLMOHHYI0
CTIOCOOHOCTD, YC/IOBUS
MPOTeKaHUs PeakLyu,
(bakTOpkI, BAUSIOLIME HA
CKOPOCTb Y HarlpaBJieHUe
MPOTEeKaHUs peakLvu,
JHepreTuyecKre
V3MeHeHusl B IpoLjecce
TpPOTeKaHUs peaKiiuu,
3aKOHOMEPHOCTH
TpOTeKaHUs
3/IeKTPOXUMUUE CKUX
TMPOLIECCOB, MPOLIeCChI
KOpPPO3UU MeTasuIoB U
MeTO/bI 3aI[UThI OT
KOPPO3UH, TIPOL[eCCHI,
TpoTeKatole npu
r3MeHeHUH (a30BbIX
paBHOBECUU B
reTeporeHHbIX CHCTeMax

pellieHus IPaKThuUe CKUX
3a/lau ¥ TeOpeTUYeCKoro
WCC/Ie[JOBAHUS

CocraB 3HaThb YMmeTb Bnagets
CopeprkaHue OCHOBHBIE MOHSITUS U WCII0/Tb30BaTh OCHOBHbIE | HABbIKAMM MOCTaHOBKHU
3TaroB 3aKOHbI XUMUU, 3aKOHbI XUMUHU [1J151 Liesier M 3ajau

3KCIIePpUMEHTA/IbHOI'O

Hnccien0oBaHMsd; HaBBIKAMHA

00paboTKM pe3y/bTaToB
9KCITEPUMEHTA/ILHOTO
WCC/Ie[JOBaHUS C
NIpUMEeHeHUeM METO/I0B

MATeMAaTN4YeCKOI'O aHa/I13a

Buzpbl 3aHATHI

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* lHTepakTUBHBIE
nabopaTopHbie 3aHSITHS;
* VHTEpaKkTUBHbIE
JIeKLVY;

¢ [lpakTrhueckue
3aHATUS;

* JlaboparopHble
3aHATUS;

* Jlekuuy;

* CamocTosTesbHas
pabora;

* NHTrepakTuBHbIE
TpakTUYeCKUe 3aHATHS;
* NHTrepakTuBHbIE
nabopaTopHbie 3aHSTHUS;
* JHTepakTUBHbIE
JIeKLUY;

* [IpakTHUueckue
3aHATUS;

* JlabGopaTtopHble
3aHATHS;

* Jlekuuuy;

* CamocTosiTe/ibHast
pabora;

* lHTepakTUBHEBIE
TIpaKkThYeCKue 3aHsATHUS;
* lHTepakTUBHEBIE
nabopaTopHbie 3aHSITHS;
* JlaboparopHbie
3aHATHUS;

* CamocTosiTe/bHas
pabora;

Ncronb3yembie
cpefcrTBa
OLleHUBaHUs

* KoHTposbHast paboTa;
* Ortyet no
nabopatopHoii pabore;

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

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

e 3auerT;

* KoHnrposnbHast pabota;
* Otyer no
nabopatopHoii pabore;

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

* Onpoc Ha 3aHATHUSX;
* KoHcnekr
CaMOTIOJTOTOBKHY;

* 3auer;

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

* 3auert;
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@dopMyIMpOBKa MOKasaTese W KPUTepHeB OLeHHMBAaHUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B

Tabmumie 4.
Tabnura 4 — ITokasaTenu ¥ KpUTEPUU OLieHWBAHUS KOMITETeHIIMH Ha 3Tarax

CocraB 3HaThb YMmeTb Bnagets
OTmuyHoO * 3HaeT OCHOBHbIE * Vcnonb3yeT ocHOBHBIe | * (CaMOCTOSITe/ILHO

(BBICOKMI YPOBEHb)

TIOHSITUS] XUMUU;
* CpobojHO
dhopmynupyet
XUMUUeCKHe 3aKOHbI;

* BocrnpousBogut
TeopeThuueCcKui
MaTtepuan 6e3
WCTI0/Ib30BaHMsl yueOHOTOo
11ocoomus;

* CB00OOAHO M3/IaraeT
MaTepuan B yCTHOU
(opme;

* Amnanusupyer u
BOCTIPOU3BOJUT
B3aMMOCBSI3b
XUMUYEeCKUX TIOHSATHH U
3aKOHOB;

3aKOHBI XUMHH [IJIS1
pellieHUs] paKTHUueCKUX
3a/lau TBOPUECKOTO
XapakTepa;

* CamoCTosATebHO
orpeie/isieT CyIIHOCTh
TeopeTUUeCKoro
HCCIeIOBaHUS U
orpejiensieT AaJbHeUInH
TiaH paboThI;

OCYIIIeCTB/IsSIeT
TOCTaHOBKY liesielt u
3a/jau
5KCIepUMeHTaIbHOr0
WCCeJOBaHUSI, UCXO/IS U3
T1aHa paboThl U
TeopeTuueCcKux
MpeJoChLIOK ;

* (CocraBnsieT OTUeT B
TeueHHe TIaHUPYeMOro
3aHATHS;

* CaMOCTOATeNIbHO
obpabareiBaeT
pe3y/bTaThl
3KCepUMeHTaIbHOr0
WCCrie[JOBaHUSI, TIPUMeHSIst
MeTO/bl
MaTeMaTHueCKOro
aHau3a;

Xopotiio (6a30BbIii

e 3HaeT OCHOBHLIE

* Ncrnionb3yeT OCHOBHBIE

* OcyuiecTsiseT

0 (1oporoBbIv

TIOHATHSA XUMUU;

YPOBEHb) TOHATUSL XUMUU; 3aKOHbI XUMUHM [IJI1 TOCTaHOBKY lieJielt u

* dopmynupyer peleHrs CTaH4apTHBIX 3a/iau

XUMHYEeCKHUEe 3aKOHBI; MpakTUYeCKux 3ajad ; 9KCIIePUMEHTA/IbHOTO

* Bocnpoussogur * C nomo1rpro HCCJIe/IOBAHUS C

TeopeThueCcKui riperno/jaBaresis WCII0/Ib30BaHMeM I/laHa

Marepua’ C orpezensieT CyLHOCTb paboThI, yueGHOTO

WCI0/Ib30BaHUEM TeopeTUueCcKoro rocobus u

TEeOPeTUUECKUX 3HAHUH WCC/IeJOBaHUS U MeTO/IYeCKUX YKa3aHUM;

WK yueOHOro 1mocobust; | CaMOCTOSATETbHO * CocraB/sieT OTYeT

e YaCcTUUHO W3J/iaraeT onpejie/isieT Aa/JIbHENIINK | YaCTUYHO B TEUEHUE

Marepuas B yCTHOM T1aH paboThl; TJIaHUPYEMOT'0 3aHSATHUS,

dhopwme; CaMOCTOSATE/IbHO W IIPU
MOMOLLA PYKOBOJUTE/ISI
KOMaH/Ibl U1
TiperojaBaresis;
¢ CamocCTodTebHO UK
C TIOMOL1bIO
rperogaBares
obpabarbiBaeT
pe3yJibTaThbl
5KCIIePUMEeHTAa/IbHOTO
WCCIIe[JOBaHUS, TIPUMEHSIS
MeTO/IbI
MareMaThuyeCcKoro
aHasusa;

YIoBNIeTBOPUTENIBH | ¢ 3HAeT OCHOBHLIE * Vcnonb3yeT OCHOBHbIE | * OCyLeCTB/ISIET

3dKOHBI XUMHWHU OJ14

MOCTAaHOBKY Liejier U
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ypOBeHb) e YacTUUHO pelnieHud 0a30BbIX 3a14a4; 3a/a4d

dhopmynupyet  C nomoIipto 9KCTIepUMEeHTaTbHOTO
XUMHUYeCKHe 3aKOHbI; TIpero/iaBateis WCCIIeIOBaHUS C

* BocrpousBoaur omnpezesisieT CyIHOCTh TIOMOII[bIO
TeopeTruyeCcKuit TeOopeTHUUeCKOro riperiofiaBaresis U
MaTepHaJ C WCCJIe/IOBaHUS U MeTOoZMue CKUX yKa3aHUi;
HCIIO/Ib30BaHUEM JlaJIbHeMIIMH Ti/1aH ¢ CocTaBisieT OTYeT
yueOHOT0 1oCcoous; paboTsi; YaCTUUHO B TeUeHUe

TMJIAHUPYEMOTO 3aHSATHS
WU B HeayIuTOPHOe
BpeMsI ITPU TTOMOIIH
PYKOBOJUTE/IS] KOMaH/IbI
WU TIPeTIofiaBaTe/is;

* C nomonisro
TIperofiaBaresis
obpabarbiBaeT
pe3y/bTaThl
9KCITIePUMEHTATbHOTO
HCCIIeIOBaHMUs, TIPUMEHSISI
METO/IbI
MaTeMaTH4eCcKOro
aHasm3a;

3 TunoBbIe KOHTPOJ/ILHbIE 3a/JaHUSA
[y peanu3aliiu BhINIETIEPEUNC/IEHHBIX 3a7iau 00yUYeHHsl WCIOJb3YIOTCS TUTIOBbIE KOHTPOJIbHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKU 3HaHWM, YMeHHH, HaBBIKOB W (WJIK) OIbITa
JesiTe/IbHOCTH, XapaKTepU3yHOIIUX JTarbl (OPMUPOBAaHUS KOMIIETEHIIMM B TpoLiecce OCBOEHHs
oOpa3oBare/bHOM MPOrpamMMbl, B C/IeAYIOIIIeM COCTaBe.

3.1 Boripocsl Ha CaMONOATOTOBKY
"OCHOBHBIE KJ/IaCChl HEOPTaHWUYECKUX COeAWHeHWH. PeaklMOHHas CIIOCOOHOCTH BeIlecTB."
(Knaccudukanys XvMHAYECKUX coeMHeHWM. brvHapHble coefiHeHWsl, UX OCHOBHble TuIlbl. CTerneHb
okucnenus. CocraB OMHApHBIX coefrHeHNA. KUCIOTBI, COMM, OCHOBaHUS, OKCU/IbI, UX K/lacCU(UKaLUs U
xUMuueckue cBoiicTBa. CBolicTBa amdoTepHOCTH. PeakijoHHasi crtocoOOHOCTb aM(OTepPHBIX OKCH/IOB U
TUIPOKCH/IOB)

3.2 Tembl MHAUBHU/Ya/TbHBIX 3a/lAHUU

— 1.OCHOBHbIe IOHATUS U 3aKOHbI XUMUU

— 2.0OcHOBHbBIE K/IaCChl HEOPTaHUUECKUX COeJUHEHWH. PeakIiMoHHasi ClToCOOHOCTD BeIIeCTB.

— 3.DHepreTrvkKa XMUMHUYeCKUX MPOL|eCCOB. XUMUYECKasi TEPMOIMHaMUKa

— 4. XuMunueckas KMHeTHKa. XUMUYeCKoe paBHOBeCue

— 5.DneKTpoxuMHuecKue rnpoueccsl. Kopposust meTanios

— 6.0a30Bble paBHOBECHS B reTepOreHHbIX CUCTeMax

— WupuBuayanbHoe 3ajsaHve «OCHOBHbIe TIOHATUS M 3aKOHbl xumun» BAPUAHT NelO 1.
OpuHakoBoe i1 uncio monekyn B 0,5 r a3orta u 0,5 r MetaHa? 2. BbIUMC/IUTL MOISIPHYO MacCy BelleCTBa,
ecii Macca 500 ma ero mapoB npu 87 OC u paBnenuu 96 klla paBHa 0,93 r. 3. Haiitu ¢akrop
5KBMBAJIEHTHOCTHA U 5KBHBAaJIEHTHYIO Maccy 371eMeHTOB B coefuHeHusx: MgO, NiCl2, CaF2. 4. Halitu
3KBUBaseHTHbIe Macchl coeanHennii: HNO3, Cr(OH)3, Co(NO3)2, P205. 5. Onpeznenure 00beM a3oTa
(H.y.), UCTIONIB30BAHHOTO [I/1s1 CUHTe3a aMMHaKa, eC/Iy MoyiyueHo 8,5 r NpoJyKTa peakLyy.

— UWupuBupayanpHoe 3amaHue «OCHOBHBbIE K/IacChl HEOPraHWYeCKUX coeguHeHui» BAPUAHT
Ne5 1. HanmiumTe opmysibl BelljeCTB: Cy/lb(ar JUTHSI, epxjiopaT aMMOHUS, KON, CBUHLIA, TUIPOKCU],
mapranija (II), ruapokcus marHusi, oprodocdopHasi KUC/IOTa, a30TUCTast KUCAoTa, okeup ceuHia (IV),
okcup, xpoma (VI), okcupg docdopa (III). 2. HasoBuTe ciefyrolue coefuHEHUsI MO0 COBPeMeHHOU
HOMEHK/IaType U YKakKUTe, K KaKOMY KJ/IaCCy HeOpraHWueCKUX COeUHeHUM (KUCIO0ThI, CO/IM, OCHOBaHUS,
OKCU[IbI, OWHapHbIe coeguHeHMs) oHU OTHocsaTcs: CdS, H2SO3, LiH, TiO2, KMnO4, RbOH, HCIO,
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Mg3N2, Sn(OH)2, MnO. Hanummre ypaBHeHMs 3JIeKTPOJIMTHUECKOU AMCCOLMALIMM 3TUX COeUHEHHU.

3.Hanumure ypaBHeHus 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? Hammmmuire ypaBHeHHsI peakLiii, YKaKUTe TUITbI 00pa3yromxcs
coneil (Kucias, OCHOBHasi, HOpMasbHasi), JalTe Ha3BaHWS IOJyUeHHbIM coeAuHeHUsM. 5. Hamuimmre
yYPaBHEHHsI PeakLi, C MOMOILLBI0 KOTOPhIX MOXKHO OCYILeCTBUTh Ciiefytroiue npeBpaijenusi: Fe — FeO
- FeSO4 - Fe(OH)2 - FeCl2.

— UupuBupyanpHOe — 3aZjaHue  «JHepreTMka  XUMHYECKUX  MpoLeccoB.  XHUMHUUecKas
TepMmoguHaMuka» BAPMAHT Ne4 1. Paccuuraiite TersioBod 35(¢deKT peakluM, 3alMILNTe
TePMOXUMUYeCKoe ypaBHeHHe peakiuu. CKOMbKO Oapusi U KUC/IOpoJa B TpaMMax BCTYIWJIO B peakiuio,
ec/u B xoie Heé Bbigenunoch 2740 k/x Ternotel? 2Ba(tB) + O2(r) = 2BaO(TB) 2. PaccuntaB u3MeHeHUe
sHepruu ['nb66ca, ycTaHOBHUTE, TIPU KaKoW TeMIiepatype Haubosiee BepOsITHO TIPOTeKaHHe JaHHOM peakiuu
—npu 25 0C wim nipu 100 0C? ZnO(TtB) + CO(r) = Zn(1B) +CO2(T) 3. [loKa>kuTe pacueTom, Mpu KakKUxX
TeMIiepaTypax BO3MOKHO MPOTeKaHWX peaKLMM B MpssMoM HaripaBieHuu. N2(r) + O2(r) = 2NO(T)

— WHpuBuayanbHOe 3asaHue «XUMHUYecKass KMHeThKa. Xumuuyeckoe paBHoBecue» BAPUAHT
Ne27 HaruiuTe KuHeThueckoe ypaBHeHue peakuuu: C(tB) + H20(r) = CO(r) + H2(r) Kak usmeHuUTCs
CKOPOCThb PeakiuH, eC/v: a) B CHCTeMe YMEHBIIUTDb JjaBjieHre B 3 pa3a; 0) yBeJMUUTb KOHL|EHTPALUIO
1apoB BOABI B 3 pa3a; B) yMeHbLINTh KOHLEHTPALIMIO NapoB BoAbl B 2 pa3a. OnpefenuTs TeMriepaTypHbIi
K03(DPULIEHT CKOPOCTU peakiyu, ec/iv TIPU MOHWKeHUH TeMriepatypbl Ha 45 0C peakijusi 3aMe/i/ii/ach B
25 pa3. Peakuus npotekaet ripy 20 0C. DHeprusi akTUBaL[MM peaklMi B OTCYTCTBUM KaTaju3aTropa paBHa
75 k/)x/MoJib, a B IPUCYTCTBUU Katanmusaropa — 50 k/[>k/mosib. Bo CKo/bKO pa3 Bo3pacTaeT CKOPOCTb
peakiMi B TIPUCYTCTBUM Karanu3atopa? B kKakom HaripaB/ieHUM OyfeT MPOUCXOAUTb CMelleHue
paBHOBecus peakuuu S(TB) + 2N20(r) = SO2(r) + 2N2(r) ; AHN0= -460 k/[)K eciu: a) yBeJUUUTH
TemIieparypy; 0) YMeHBIIUThL [aBleHWe B CUCTeMe; B) YBEJHUUTb KOHLIEHTpaLMi0 OKcuzaa aszoTa (I).
3anuilvTe BbIpa)K€HHWE KOHCTAHThI paBHOBecusi At peakuuu: H2(r) + 12(r) = 2HI(r) Berumommrb
KOHCTAHTy paBHOBeCHsl peaki|H, eC/iM HadyabHast KoHLeHTpalusi H2 Obisia paBHa 0,5 Mosb//1, HauabHast
KOHLeHTpaus 12 - 0,2 mosib/n U K MOMEHTY paBHOBecHs npopearyuposajio 20% Bozopoza.

— WupuBuayanbHOe 3a/laHve  «DJIeKTpOXUMHYecKhe mpolecchl. Kopposuss meTanioB»
BAPVAHT Ne29 1. 3ammcath CXeMy rajibBaHHUUECKOTO 3/IeMeHTa, COCTOSIIEro W3 Ko0a/lbTOBOTO U
KaJMUEBOI0 3/IeKTPOZIOB, MOTPY’KEHHBIX B PaCTBOPbl CBOMX COJIeM; HalmMCaThb YPaBHEHMS 3/1eKTPOJHBIX
TIPOLIeCCOB; HAalNMCaTh ypaBHEHUE peakluM, KOTopast POTeKaeT B rajlbBaHUUeCKOM 3JIeMeHTe; pacCUnuTaTh
3/IEKTPOABWKYLLYIO CWIy TraJbBaHUYECKOrO 3/eMeHTa [Py CTaHJApTHBIX YC/IOBUSIX; PacCUMTaThb
1eKTPOABWXKYILLYIO CHTy rajlbBaHUUeCKoro syeMeHTa Ipu temrepartype 30 0C u KOHLIeHTpaLysX UOHOB
C(Cd2+) = 0,4 monb/n; C(Co2+) = 0,3 monb/n. 2. [Jns cjiefyrolyMx BellecTB HarucaTh ypaBHEHUs
3/IEKTPO/[HBIX TIPOLIECCOB TIPY 3/IEKTPOJIN3e U yKa3aTh, KaKue MPOAYKTh 00pa3yroTCsl Ha KaTofie U aHo/ie: a
) pacriiaB CaBr2 c uHepTHeIMU 371eKTpogamu; 0) pactBop HBr ¢ riuHkoBBIM aHOZ[0M; B) pacTBop Sr(NO3)
2 c rpadutoBbiMU 3ekTposaMu; r) pactBop CoSO4 c HepaCTBOPUMBIMM 37eKTpofiamu. 3. Kakwue
TIPOAYKTBI 00pa3yroTCst Tipu 3meKTpos3e BogHoro pactBopa KCl ¢ nHeptHbIMU 351ekTposamu? Hanuimre
ypaBHEHUsI 3/IeKTPOAHBIX TIPOLIECCOB. BBIUMCIUTL MacCy WM O0BeM TPOAYKTOB Ha 3/eKTpojax ,
00pa3ymoIuxcsi NPy MpOINycKaHud Toka cuiod 10 A B TeueHur 30 MHUHYT, €C/IM BBIXOJ| TPOAYKTa
coctaBnsieT 70%. 4. CoCTaBUTh CXeMy KOPPO3WOHHOIO rajbBaHUYECKOTO 3/IeMeHTa, BO3HUKAIOLEro BO
B/I&)KHOM BO3/lyXe IPH KOHTaKTe aJlOMUHUS U XpoMma. Hanucatb ypaBHeHUs1 3/1eKTPOAHBIX MPOLIECCOB U
ypaBHeHHe Mporecca KOppo3uu. 5. LIMHKOBYHO IJIaCTHMHY, TOKPBITYH0 Me/bH), OINYCTWIA B PacTBOP
cepHOM KuQIOTHL. OrmpezfenuTe TWII TOKPBITHS, HaNMILIWMTE YpaBHEHWsS 31eKTPOJHBIX NPOLIECCOB
KOppO3WH, eC/lu TIOKpbITHWe He paspylleHO M B CJ/lydyae ero paspylleHus, COCTaBbTe CXeMy
raJlbBaHMYeCKOro 3/eMeHTa.

— WupuBuayanbHOe 3ajaHue «@Pa3oBble paBHOBeCUs B reTeporeHHbIX cucremax» BAPUAHT
Nel 1. [1o ararpamMmMe mnyiaBKOCTH JABYXKOMIIOHEHTHOU cucTteMbl Mg-Ca ornpezienure: a) TUIl JAarpaMMbl;
0) urcno u BUA (a3, YAC/I0 KOMITOHEHTOB M UHCJIO CTeleHel cBoOoAb! /st obnacteli quarpammbl 1-X; B)
YKC/I0 U BUZ, (a3, UuC/I0 KOMITOHEHTOB M UKCJIO CTeTieHel cBoOo/p! Ayist muHui auarpammbel AD, NF, DC,
CE, EO, ND, DM, LE, EB, CK, DP, EQ, AU, OS; yka3aTb JIMHUM COMUAYCa U JIMKBU/YCa; T') UACIIO U BUJ
(a3, UMC/I0 KOMIIOHEHTOB U YHC/IO CTerieHed cBobogwl ans touek A, D, C, E, O; n) Temmneparypbl
TUIaB/IeHHs] YUCTBhIX KoMrioHeHTOB Mg u Ca; e) TemmepaTypy IUIaB/ieHUsT U COCTaB 00pa3yroLerocs
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XUMHUYECKOT0 COeJJMHeHUs]; JK) TeMIlepaTypy IUIaB/eHWs M COCTaB 3BTEKTUYECKUX CMecel; 3) COCTaB U
Maccy TBepZoi M >Kuzkol (a3, KoTopble 00pa3yroTCsl MU OXJIAXKJEHHUU >KUJKOTO paciulaBa HavyaabHOU
temneparypsl 800 CO mo temneparypsl 650 0C; macca pacriaBa - 200 1, ero rnepBoHavabHBIA COCTaB -
45% Ca u 55% Mg.

3.3 Tembl OIPOCOB Ha 3aHATUAX

— Pasgen 1. OCHOBHBIE I[TOHATUA 1 3AKOHBI XMMUWMU 1. [lakite onpepesieHUs: IOHATUAM
«arom». V13 yero oH COCTOUT, UMeeT i1 OH 3apsz? IIpuBesuTe ry1aHeTapHYO MOZe/Ib CTPOEHUS aToMa. 2.
KakoB 3apsj s/meKkTpoHa? 3a cueT 4ero IpoTeKaeT XMMUUecKas peakLuus, B ueM ee CylJHOCTb? 3. YUto
Takoe moJjiekysa? Mmeer v oHa 3apsz? IlpuBeaurte ripumeps! MoJIeKys1 BelecTB. M3 yero oHu cocTosT?
4. Yto Takoe noH? VMMeet /i1 OH 3apsj? Kakue ecTb TUIIbI MOHOB U KakK OHU HasbiBaroTCca? Ilpuseaure
TIpUMepbl MOHOB pa3Horo Tura. Kak oOpa3syroTcst Te WM WHbIe TUITI HOHOB? OT 4ero 3aBUCHT 3apsif
voHa? 5. [IpuBesuTe nprMep XMMUUECKOIO 3/IeMeHTa B COCTOSIHUAX: aTOM, MOJIeKysa, UoH. IlosacHuTe, B
YyeM pasHULA MeXAy STUMU TpeMsi COCTOSIHUSIMU M KaKUMU CBOWMCTBaMU 00siajiaeT Ta WM WHasi YacTUlia.
6. Uro Takoe KoimuecTBO BeljecTBa? Kak oHO oOo3HauaeTcsi, B ueM wu3MepsieTcss? CKOMBKO YaCTHI]
coziepxuT 1 Mosb BellectBa? Kak 0603Hauaercst unc/io yactul? 7. Yto Takoe MosisipHasi Macca? Kak oHa
o6o3HauaeTcs, B ueM usMepsietcsi? Kak paccumrarb MOJISIpHYIO Maccy BeijecTB? 8. IlpuBeauTe mpumepbl
XMMHUYeCKUX BellecTB. UTO MOKa3bIBalOT MOACTPOUHbIE MHAEKCHI B (JOpMYy/IaxX XMMHUYECKHX BelecTB? 9.
Yro Takoe crexuoMeTpruyeckue Ko3GGULIMeHThI? [/ yero Ux pacCTaB/siOT B ypaBHEHUAX XUMHUUECKUX
peakyuii? KakoBbl MpaBWa pacCTaHOBKU Ko3(¢uireHTOB? UTO MOKa3blBaeT CTEXUOMETpUYeCKUN
ko3¢ ¢unmeHT B ypaBHeHUH peakuuu? 10. Cpopmynupylite 3akoH ABorazpo. UTo Takoe HOpMasbHbIe
ycroBusi? YTo Takoe MOISIpHBIN 00bem rasa? Kak oH 0603HauaeTcsi, B ueM U3MepsieTCsl M UeMy OH paBeH?
Kaxkoi1 o6vem 3aHrMaeT ra3 KomuuecTBoM 1 Mosb mpH H.y.? 11. Kak paccunThiBaeTcsi 0ObeM rasa npu
yCJIOBUSIX, OTJIMYHBIX OT HOpManbHbIX? IlpuBesuTe ypaBHeHue MeHzeneeBa-KnanelipoHa, mosicHHTe
Kakye BeJMUMHbl TaM MCIob3yroTcs. 12. [lpuBesuTe OoCHOBHblE (DOPMy/bI /i pacueTa KOIWYecTBa
BelllecTBa. Kakue Be/IMUMHBI J/11 3TOTO MCIOMb3yOTCA? 13. UTO Takoe IMpOCThie U C/I0KHbIe BelecTBa?
[MpuBenute ux knaccudukauyio. 14. V3 uero coctosT OKCHAbI, COMU, KUC/IOThbI, OCHOBaHUsI? UTO Takoe
KUC/IOTHBIe ocTatku? [IpuBesuTe npumepsl 3TMX coefuHeHUM. 15. Uto Takoe skBuBaseHT? UTo Takoe
(hakTOp SKBMBAJIEHTHOCTH U KakK OH 00o03Hauaercsi? Kak ero MoykHO paccuutarhb? [I711 KaKUX 3/1eMEeHTOB
OH $IBJIsSIeTCS IOCTOSIHHBIM U rodyemy”? ITpuseaute ripumepsl. 16. Kak paccunTaTh 3KBHBa/JIeHTHYH MacCy
NIPOCTBIX U CJIOXKHBIX BeljecTB? IIpuBesuTe (pOpMyJibl, TIOSICHUTE KaKUe BeJIMUMHbI B HUX UCIO/Ib3YHTCS.
Kak o0o3HauaeTcsi SKBMBajieHTHasi Macca, B 4eM u3MmepsieTcsi? 17. UTo Takoe KBUBAJIeHTHBI 00BEM
raza? Kak ero MoxxHo paccuutars? [IpuBesute (popMyiy, NOSICHUTE KaKve BeJMYUHBI TaM UCTIO0/Ib3YHTCS.
18. CdopmynupyliTe 3aKOH 35KBHBAajIeHTOB, NPUBEAUTE €ro mareMaThueckoe BblpakeHue. [IpuBenute
npyrMep NpuUMeHeHMs1 3Toro 3akoHa. 19. CdopmynupyliTe 3aKOH MOCTOSIHCTBA COCTaBa BelljecTBa. YTo
Takoe Oeprosmael? I[lpuBeguTe MpUMephbl BeleCTB TOCTOSIHHOTO W HeMOCTOsiHHOTrO cocrtaBa. 20.
CcdopmynupyiiTe 3akoH ABOrajpo W CleACTBUSI U3 Hero, nosicHuTe Ha npumepe. 21. Cdopmynupyiite
3aKOH 00BbeMHBIX OTHOLLEHUM, TIOSICHUTe, [I/I1 KaKUX pacueToB OH npumeHuM. 22. ChopmynupyiiTe 3aKoH
COXpaHeHMs MacChl BellleCTBa.

— PA3ZIEJT 2. OCHOBHBIE KJIACChI HEOPTAHMUYECKUX COEJIVWHEHUMA.
PEAKIJMOHHA{A CIIOCOBHOCTB BEHIECTB. 1. Yto Takoe crerneHb okuciaeHuss? Kak onpegenurb
MaKCUMaJIbHYIO CTelleHb OKUC/IeHUs d71emeHTa? Kak OHa CBf3aHa C Ba/JIEHTHOCTBIO? 2. Kakue 3/1eMeHThI
TIPOSIBJISIFOT ITOCTOSIHHYIO CTelleHb OKUC/IeHUs? YeMy paBHa CTelleHb OKUCJ/IEHUS JIEMEeHTOB B IPOCTBIX
BelllecTBax? Kakue rpaBusa HY)KHO 3HaTh [/l 3allMCH XMMUUecKUx (opmyn Beiects? 3. [IpuBegute
Kj1accuguKaluio BellecTB. Kakiie 0CHOBHbIE K/1acChl HeOpraHUueCKUX COeJMHeHW Bbl 3HaeTe? 13 uero
oun cocrost? 4. IlpuBesuTe Knaccupmkauyioo OkcuAoB. Kak obpa3syroTcs HasBaHus OKcuzioB? Kak
Hanucatb (oOpMysy BBICIIETO OKchja smemeHTa? 5. [lpuBegure knaccugukanuio KucaoT. Kak
obpasytoTcs HasBaHusl KUCIoT? 6. [IpuBeauTe Knaccrudmkanyio ocHoBaHWA. Kak oOpa3yroTcs Ha3BaHUS
ocHoBaHui? 7. IlpuBepuTe Knaccudukanuio cosned. Kak obpasyroTcs Ha3aHusi coneil? 8. Uto Takoe
nekTposuT? Kakue BelecTBa ABIAKOTCA /eKTposramMu? 9. UTO Takoe 3/1eKTpO/IMTHYeCcKas
auccouyanus? KakoBbl MpaBr/a 3ayicy ypaBHeHUM 3ieKTponutuyecko auccormanmu? 10. TlpuBenure
yYPaBHeHHs IIOJIHOW M CTyIeHYaToOM JUCCOLMALY OKCHUZJO0B, KUC/IOT, COoled U OcHOBaHuM. 11. [lna Kakux
3/1eMEHTOB XapaKTepHbl KUC/IOTHbIe cBocTBa? IlprBeaute npumMepsl. 12. C ueM pearMpyroT KMC/IOTHbIE
okcyugpl? [lpuBenuTe mpuMepsl peakivi, AOKa3blBalOLMX KWCJIOTHble CBOMCTBA. [IpuBesure mpumep
TeHeTUYEeCKOM CBS3M «3/IeMEeHT — KUCJIOTHBIM OKCHUJ, — KUC/JIOTHBIM OCTaToK - KUcaoTa». 13. [Ins Kakux
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3/IeMEHTOB XapaKTepHbl OCHOBHble cBoucTBa? IlpuBesute npumepsl. 14. C yeM pearMpyrOT OCHOBHBIE
okcugbl? IlpyuBeauTe TpUMephbl peaklvid, [OKasbIBalOIMX OCHOBHbIe CBOMCTBA. IIpuBeguTe mprmMep
TeHeTUUYeCKOW CBSI3U «3/IeMeHT — OCHOBHOM OKCHJ, — OocHoBaHue». 15. Uto Takoe amdotepHOCTh? st
KaKMX 371eMEeHTOB XapakKTepHbl am¢oTrepHble cBoricTBa? IlpuBesuTte mpumMepnl. 16. C yeM pearupyroT
amgorepHble OKcHibl? [IpuBeguTe mNpUMepbl peaklUid, [OKa3bIBalOIMX aMm@oTepHble CBOWCTBA.
[TpuBesvTe pUMep reHETUUECKOW CBSI3U «3/1eMEHT — aM(OTepHbIA OKCHJ, — aM(pOTepHOe OCHOBaHUE».
17. Kak M3MeHSIFOTCS KMCJIOTHO-OCHOBHBIE CBOMCTBA [JIs1 S- U P-3/IEMEHTOB B Mepyo/iax CjieBa HarpaBo?
Kak 3To cBsI3aHO C MeTa/yIMyeCcKMMU U HeMeTa/l/IMueCKUMU cBoucTBaMU? OT yero 3aBUCAT KMC/IOTHO-
OCHOBHbIe cBoilicTBa d-anmemeHToB? 18. TlpuBeauTe XuMHUuUeckue CBOMCTBa KucioT. 19. IlpuBenute
XUMHYecKue cBoricTBa ocHoBaHUM. 20. [IpruBeauTe npumepsl ampoTepHbIX OCHOBaHUM. C 4YeM OHM MOTYT
pearupoBath? 21. [IpuBeauTe XMHUUeCKre CBOMCTBA COJIEH.

— PA3JEJI 3. OHEPI'ETUMKA XUMMNWYECKUX IIPOLIECCOB. XWMUNUECKASA
TEPMOIAMHAMMUKA. 1. Uto usyuaeT xumMuueckasi TepMojiHaMuKa? 2. [laiiTe oripeziesieHye TOHSTHIO
«XUMHYecKass cuctema». 3. IlepeurciuTe TUNBI XMMHUYECKHMX CUCTeM, JaWTe WX XapaKTepPUCTHKY.
[TpuBenuTe nipuMepsl. 4. Kakue mapaMeTpbl BAUSIOT Ha TePMOAUHAMHUUECKOE COCTOSTHUE CUCTeMBbI? UTo
Takoe CTaH/apTHbIe ycioBUA? 5. UeM XapakTepusyeTcsi TepMOUHaMUueCKoe paBHOBeCue CUCTeMbI? 6.
Kakue TuIbl TepMoJuMHaAMHUeCKUX IPOLIECCOB MOTYT IPOTeKaTb B XMMHUUYECKUX cucTemax? [laiiTe ux
xapakTepuctuky. 7. Cdopmynupyiite 1 3akOH TepMOAMHAaMHKH, 3alUILIMTe €ero MareMaThyeckoe
BbIpa)keHHe. [laliTe ompesiesieHre TIOHSITUSM «TeTUIOTa», «paboTa», «BHYTPeHHsIsl SHeprusi». Kak MoXKHO
WHTEePIIPeTUPOBATh 3TOT 3aKOH MPUMEHHUTeIbHO K XUMHUUecKoMy rporjeccy? 8. Kakasi pabora uaiije Bcero
COBEepIIAIOTCS B XUMUUeCKUX cucteMax? Kak ee MoxkHO paccunTaTh? 9. [laiiTe orpeseneHre SHTaIbIINM.
Kak ee MoxHO paccumtarh?. Kak oHa 0603Hauaetcsi, B ueM usmepsiercsi? 10. Uto Takoe TeryioBoit sddekr
peakiuu? Kak oH o003HauaeTcsi, B ueM U3MepsieTCsl, UeMy OH pPaBeH MpH MOCTOSHHOM /laBieHun? [labite
oTipe/ie/ieHHe K30- M SHI0TePMUUECKOM peaklii. UTO MOYKHO CKa3aThk O TerIoBoM 3¢ deKre 0O6paTimMoro
xuMu4yeckoro mnpouecca? 11. Yto usyudaer Tepmoxumusi? UTO Takoe TepMOXHMMHUYECKOEe ypaBHeHHe?
[Tepeuriciure 0COOEHHOCTH 3allCHM TEPMOXMMHYECKWX ypaBHeHui. 12. YTo Takoe craHzapTHast
SHTasBINS 00pa3oBaHus BelllecTBa? Kak oHa 0003HauaeTcs, B ueM U3MepsieTCsl U KakKue 3HaueHUs MOXKeT
npuHuMark? 13. Chopmynupyiite 3akoH ['ecca. [TosicHUTe CMBIC/T 3TOTO 3aKOHA Ha MpUMepe XUMUUeCKOn
peakiuu. 14. Chopmynupyiite cieactBue U3 3akoHa I'ecca. IlpuBeauTe mMaTeMaTHueckoe BbIpakeHHe,
TMOSICHUTe, [/l pacyeTa KakoWd BeIMUMHBI OHO npuMeHsieTcs. 15. Uto Takoe sHTporusa? B yem oHa
u3MepsieTcsi, Kak obo3Hauaetrcs? Kak ee Mo)kHO paccuutaTh? OT Kakux (PaKTOpPOB OHa 3aBUCHUT? 16.
ITosicHuTe Ha npuMepe, KaK M3MeHsIeTCsl SHTPOIIMs BellecTBa IPY IOBbINIEHUM TeMmriieparypbl. C yem
CBsI3aHbl 5TU U3MeHeHUs1? B KakoM arperaTHOM COCTOSTHWM SHTPOMMSI caMasi BbICOKasi U rouemy”? 17. Uto
TaKoe CTaHJapTHAsi SHTPOIMS BeIlecTBa, KaK OHa 0003HauaeTcsi, B ueM u3Mepsiercsa? 18. Kak Mo)kHO
paccuuTatb M3MeHeHMe SHTPONUM B TMpOLiecce XUMHYeCKuX peakiuii? [IpuBesuTe MaTemaTuyeckoe
BeIpakeHue. 19. Chopmynupyiite 2 3aKOH TepMOJUHAMUKU. [Isi KAaKUX CHCTEM OH MpUMeHHMM? MoxkeT
JI1 peakuysi MpoTeKaTb C yMeHblleHueM SHTpornuu? Kakue aBa (akTopa sB/SIOTCS ABWXKYLIEN CHIOW
CaMOTIPOM3BOILHOTO TpoTeKaHusi peakimu? 20. Kak paccuwrath sHepruto ['mb6ca? Kak oHa
obo3HauaeTcs, B ueM wu3MepsieTcsi? [lisi dero ucrosib3yercs 3Ta BesidunHa? KakoBbl KpuTepuu
CaMOTIPOM3BOJILHOTO TIPOTEKAHUsI PeaKLIMK B TIPSIMOM U 0OpaTHOM HarpaB/ieHUH?

— PA3AEJI 4. XUMUYECKAA KUHETUKA. XUMMWYECKOE PABHOBECHE. 1. Uro
M3yJyaeT XUMHUUecKas KnHeTuKa? 2. Uto Takoe koHIeHTpauusi? Kak oHa ob6o3HauaeTcs? Kak mu3ameHsiercs
KOHLIEHTpAaLUsl UCXOAHBIX PeareHTOB Y MPOAYKTOB IpU MNpOTeKaHWU peakuuu? Ilpusenute npumep. 3.
[MaiiTe ompemeneHde CKOPOCTH XUMHUYECKOW peakiuu. Kak OHa o00o3HauaeTcsa? Kak ee MOXKHO
paccuutatb? UTO Takoe 3/eMeHTapHbIii akT peakuuu? 4. UTo Takoe TOMOTeHHble U TeTeporeHHbIe
peakumu? ITlpuBegute mipumepbl. 5. UTo Takoe oOpaTuMble W HeoOpaThMble peakiuu? IlpuBeguTe
nipuMepkl. 6. OT KakuX (PAaKTOPOB 3aBUCUT CKOPOCTh XMMHUUECKOU peakliuu? 7. Kak M3MeHsieTCsl CKOPOCTh
IIpU  U3MEHEeHUM CTeleHu [UCIIePCHOCTH, arperaTHoro COCTOSHMS, BHEIIHero 3SHepreTUYecKoro
Bo3jelicTBUs? 8. Kak 3aBUCMT CKOpPOCTb XMMHUECKOM peaklMM OT KOHL|eHTpal[uli peareHTOB? 9.
CcdopmynupyiiTe 3akOH [eHCTBYIOIIMX MacC [ CKOPOCTHM XUMHUYecKoi peakuuu. IlpuBepute ero
MaTeMaThueCcKoe BblpakeHue. [losicHUTe, KaKye BeJIMUMHBI UCTIO/Ib3YHOTCS B 3TOM BbIpaykeHHH. UTo Takoe
KUHETUUeCKoe ypaBHeHMe peakuuu? Kakue ecTb mipaBuia 3anucu 3[M ans peakuudid € y4yacTHeM
TBepPAbIX M ra3oo00pa3nbix BeijectB? 10. UTro Takoe KOHCTaHTa CKOpPOCTH peakiuu? Kak oHa
o6o3Hauaetcs? OT yero oHa 3aBucut? 11. Kak 3aBUCUT CKOPOCTh XMMHUUECKOM peakLu OT TeMITepaTyphbl?
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OtBer mosichute. 12. Cdopmynupyiite mnpaBuio Bant-Todda, npusesute ero maremaruueckoe
BbIlpakeHWe. 13. UYTo mMoKa3biBaeT TeMIlepaTypHbiii KO3((ULIMEeHT CKOpOCTH peakuuu? Kak oH
obo3HauaeTcss ¥ uemMy MoxkeT ObITh paBeH? 14. Uto Takoe 3¢dexrtuBHOe coymapeHue dactui? Kak
V3MeHsIeTCsl SHepreTMKa CUCTeMBbl IPU Iepexofie OT WCXOJAHBIX peareHTamM K IPOAYKTaM peakLuu?
[TpuBepuTe rpaduyeckuil npuMep, oTBeT mosicHuTe. 15. UTo Takoe 3Heprus akThBaluM peakuuu? Kak
oHa o0o3HauaeTcs, B ueM u3Mepsietrcsi? OT yero oHa 3aBUCUT? Kak CBsi3aHbI CKOPOCTb PeaKLy U SHeprust
akruBaluu? 16. I[IpuBesure ypaBHeHue AppeHuyca. IlosgcHUTe, KaKyie BeJIMUUHBI B HETO BXOZAAT U KaKyHo
3aBUCHMOCTb yCTaHaB/IMBaeT 3T0O ypaBHeHHe. 17. UTto Takoe Karanusatop? KakoB MexaHW3M JeNCTBUS
Karanusaropa? 18. [aliTe omnpejeneHue XWMHUUECKOro paBHOBecHsi. UTO Takoe paBHOBeCHas
KoHLeHTpalust BeijectB? Kak oHa o6o03Hauaercsi? 19. Uto Takoe KoHCTaHTa paBHOBecus? Kak oHa
o6o3Hauaetcs? Harmmimre mareMaTryeckoe BbIpa’keHHe AJisi KOHCTAHThI paBHOBECHs, TIOSICHUTE, KaKue
Be/IMUMHBI TaM HKCIOJb3ytoTcsi? KakoBbl mpaBu/ia 3arycy KOHCTAaHThI PaBHOBECHS], €C/IM B XUMUYeCKON
peakiy Y4acTBYIOT TBep/ible WK ra3000pa3Hbie BemjectBa? 20. Kakue ¢hakTophbl BIUSIOT Ha CMEIeHHe
XUMHUeCcKoro paBHoBecus? [losicHWTe, YTO O3HayaeT CMelljeHWe XUMHYeCKOrO0 paBHOBECHUS «BIIEBO»,
«BMpaBo»? 21. Cpopmynupyiite npuHuun Jle-Illarense. Kyza cmeljaeTcsi paBHOBecHe TIpY MOBBILLIEHUU
VI/TU TIOHW)KeHWH TeMITepaTyphbl, JaB/leHus], KOHLIeHTpaLun?

— PA3AEJI 5. QJIEKTPOXUMUWUYECKUE TTPOLIECCBI. KOPPO3VA METAJUUIOB. 1. Yto
y3yyaeT 3JIEKTPOXMMHUS? 3a CUeT uero IIPOTEKAlOT 37IeKTPOXUMHYeCKue mpoueccel? 2. UTo Takoe
OKMCJIMTEIbHO-BOCCTAHOBUTE/bHbIE peaklyu? [laliTe orpejeneHve TMOHSTUSIM «CTeleHb OKUC/IEeHHs»,
«BOCCTAaHOBUTEJIb», «OKHUCIUTEbY», «OKUC/IeHHe», «BOCCTaHOB/eHUe». [IpuBeaute mpumepbl. 3. Uto
Takoe 3/1eKTpoAbl? M3 yero u3 wusroraenvBaroT? Kakue Tmponeccel MPOUCXOJAT Ha MOBEPXHOCTHU
MeTa/l/IM4eCKoro 3/1eKTpoja IIpy IOIPY)XKeHWU ero B pacTBOpP MOHOB 3TOro ke Meramwia? 4. Kak
oOpa3yeTcsi [BOMHOW 3/IeKTpUUeCKHM coi? UTo Takoe 3/1eKTpOJHBIM ToTeHI[Man? 5. UTo Takoe
PaBHOBECHBIN 3/I€KTPO/IHBIN ToTeHIMan? Kak oH 00603HauaeTcs, B ueM usMepsieTcsi? UTo Xxapakrepusyer
9Ta BeMurHa? OT yero oHa 3aBUCHT? 6. UTO Takoe CTaHZAPTHBIM BOJOPOAHBIN 3/1eKTpoa? st uero oH
ucronb3yetcsa? YeMy paBeH ero 3/1eKTpOoAHbIM moTeHUuan? 7. UTo Takoe CTaHAApPTHBIA 3/1€KTPOJHBIN
noteHIMan Metanna? Kak oH o603HauaeTcs, B ueM u3MepsieTcsi? UTo XapakrepusyeT AaHHasi BeJTMUMHA?
Kakuve 3HaueHMss OHa MOKeT NMpUHUMATh? 8. OT KakuxX (PaKTOPOB 3aBUCUT 3J/IEKTPOJHbINA MOTeHLAan?
[IpuBeguTe 1IOIHOE U COKpalleHHOe ypaBHeHUss HepHcra. IlosgcHuTe, Kakve BeIMUYUHBI Tam
VCIIO/B3YIOTCA. B KakuxX lIy4yasx MCIOAb3YyOTCS 3T ypaBHeHusA? 9. UTo T1oKasbiBaeT psf
3/IeKTPOXUMUUECKUX HarpsbKeHWH MeTasioB? Kak pacrosioxkeHbl MeTasuibl B 3ToM psAfy? C ueM cBsi3aHa
BOCCTaHOBHTe/IbHas CIOCOOHOCT, MeTa/uioB? 10. UTo Takoe rasbBaHMYeCKWi 37eMeHT? 113 uero oH
coctouT? M306pa3uTe yCTPONCTBO TajibBaHWYeCKOro 3ymemMeHTa. 11. Kak 3apspkeHbl KaTo W aHOZ, B
rajbBaHUYeCcKoM 37neMeHTe? Kakue TpoLjeccbl TMPOTEKAOT y WX MOBepPXHOCTU? [7le BO3HUKaeT
3/IeKTPUYECKU TOK B TrajbBaHMYeCKOM 37ieMeHTe? B KakoM HaripaB/ieHUM [JBWKYTCS S/€KTPOHBI B
rajlbBaHUueCKoM 3memMeHTe? 12. Ha mpumepe ranbBaHWYeckoro snemMeHTa [laHuans-fIkobu pacckakure
Kakue 3/1IeKTPOXMUMUUEeCKHe TPOLeCcChl TaM MpoTeKaroT. Hamuimmre ypaBHeHUsl peakUWid Ha KaTofie M
aHozie. 13. Kak 3amucheiBaeTcs cxema rajbBaHu4eckoro iemenra? IIpusesure npumep. 14. Yto Takoe
3/IeKTPO/IBIKYIIIasl CHJa Ta/ibBaHMUeCKOro 37eMeHTa? Kak oHa o603HauaeTcsi, B ueM usmepsietcsi? Kak ee
MOXHO paccurtarb? 15. Uto Takoe 3nekTposms? V3 yero COCTOUT cUCTeMa, TAe NMPOTeKaeT 3JIeKTPOJIn3?
N300pa3ure rpaduuecku. 16. Kak 3apspkeHbl KaTof YW aHOJ TIpU 3yekTposu3e? Kakue Tpoiiecchbl
IPOTEKAIOT Y TTIOBEPXHOCTHU 31eKTpoAoB? 17. Kakue TUIIbI 3/1eKTPOZOB MCIIO/b3YIOTCSA TIPU 3JIeKTPO/r3e?
N3 vero onu wusroraBnuBaroTcsA? IlpuBenure mpumepnl. 18. KakoBbl 3aKOHOMEPHOCTH TPOTEKaHUS
3/7IeKTposin3a B pacruiaBax? Kakue mporiecchl NpOTeKaroT Ha aHofe U Katoge? Ilpusexgurte ripumep. 19.
KakoBbI 3aKOHOMEPHOCTH NIPOTeKaHUs 3JIeKTPO/IK3a B pacTBopax? Kakue 1poreccsl IpOTeKaroT Ha aHOoZe
u karoze? I[lpuBegure mnpumepbl. 20. Chopmymupyiite 1 u 2 3akoHbl Papages. IlpuBesurte ux
MaTeMaTHueCckoe BblpakeHWe. IlosicHUTe, Kakve BeJMUMHBI TaM MCIOAB3YIOTCI U UX eQUHULbI
v3MepeHus. [ KakuX pacyeToB NPUMeHUMbI 3TU 3aKOHbI? 21. UTo Takoe BBIXOZ 1O TOKY? Kak ero
MOXHO paccuutarb? 22. UTo Takoe KOppo3usi MeTa/siIoB? Yem XapakTepu3yeTcsi MPOLIECC KOPPO3UM?
ITouemMy KOppoO3usi HeraTMBHO B/WseT Ha MeTa/UIMueCKue KOHCTPYKLuM U usgenusa? 23. Uro Takoe
XUMUYecKasi Koppo3usi? B Kakux cpefiax oHa rpoTekaeT? Kakue ObIBalOT TUITbI XMMHUYeCKOW KOPPO3UU?
[TpuBesuTe mprMepel. 24. B ueM 3ak/itouaeTcss MeXaHM3M XMMHUUeCKOU Koppo3uu? Hanuivrte ypaBHeHuUs
peakiuii, npuBeAuTe mpuMepbl. 25. OT Kakux ()aKTOpOB 3aBHUCHUT CKOPOCTb XHMMHYECKOW KOppO3WH?
IToueMy y HeEKOTOpbIX MeTa/UIOB CO BpeMeHeM CKOpOCTb Kopposuu 3amegjsercsa? Kakasa cpena
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CIIoCoOCTBYeT MpoTeKaHUI0 Koppo3un? IIpuBeauTe npumepsl. [louemMy ¢ poCcToM TeMreparypbl CKOPOCThb
KOppo3uu Bo3pacTtaetr? 26. Kakue mecTa B U3/le/UAX ¥ KOHCTPYKLUSAX SB/SIOTCS KODPO3UOHHO ONaCHbIMU
v noyemy? 27. UTo Takoe 3/1eKTPOXUMMUUeCKass Koppo3us? B Kakux cpefax oHa mnporekaer? 28. B ueM
3aKJTFOUaeTCsl MeXaHU3M 37IeKTPOXUMHYeckol koppo3uu? Kakast cpeia eii criocoberByet? 29. Ha mpumepe
KOPpPO3UM CTalM KWCJIOPOZAOM BO3ZlyXa BO BJI&XKHOM Cpefie TIOSICHUTE MeXaHU3M IpPOTeKaHUs
sneKTpoxumuueckor kKoppo3uu. 30. Kakue Metannbl Haubosee TmoJBepkeHbl Koppo3uu? I[louemy
HEKOTOpbIe MeTaJlIbl, HeCMOTPSI Ha MX BBICOKYIO BOCCTAHOBHUTEBbHYIO CITIOCOOHOCTB, He TIOABEpraroTCs
koppo3uu? [IpuBesuTe mnprvMepbl TakuMx MeTa/uvioB. 31. IlepeuviciuTe MeTOAbI 3allMThl META/VIOB OT
koppo3uu. 32. Yrto Takoe serupoBaHue MeTa/uioB? Kakue BeljecTBa BbICTYIIAOT JIETUPYIOLUMU
Jo0aBKaMM M KakK OHM BAMSIIOT Ha CBOMCTBa MeTasaa? [louemy Tipy JIerMpOBaHWM MeTajla CKOPOCTb
KOppo3uu 3amezyisieTcsi? Yem 00yCIOB/IeHO TO, UTO COBPEMEHHbIe CTasld SIB/ISIOTCS HepyKaBeromMu? 33.
Uto Takoe 3aljuTHbIe TMOKPBITUA? M3 yero oHu usroraBauBaroTca? 34. B ueM oTiMuMe KaTOAHBIX U
aHOJHBIX MeTa//TMYeCKUX MNOKPbITUN? [losgCHUTE MexaHW3M 3all[UThl TaKUX TMOKPBITUM Ha MpUMepax.
Kakue HemocTtaTku eCcTb y TOrO WIM HHOTO TWIA TOKpeITUA? 35. M3 4ero u3roraBiuBarOT
HeMeTa//Tn4yecKre 3alluTHble TOKpeITUA? [IprBenuTe mpumepbl. KakoBbl HEJOCTaTKA TaKUX MOKPBITUIA?
36. Ha uem ocHOBaHbI MeTO/jbl 3/IEKTPOXUMUUECKOW 3alUThI? [10sICHUTe MeXaHU3M 3/1eKTPOXUMUYeCKON
3allUTHI Ha TIPUMeEpe MeTo/ja TIPOTEKTOPHOM 3all[UThI CTA/IbHOTO TPyOOTpoBo/ia B MOpPCKoi Boze. 37. UTo
Takoe KaToJHas W aHofHas 3amuTa? [ToscHUTe MexaHW3M 3all[uThl Ha TipuMmepax. 38. Pacckaxurte 06
W3MeHeHUH CBOWCTB KOPPO3MOHHOM cpefbl. Kakumu criocobamu oHo gocturaetcs? 39. Kakue (akropsr
HY)KHO YYMTBbIBaTh TIPM KOHCTPYHMDOBaHUU U3ZeIui, 4TOoObI TpeJOTBPATUTh TMPOLIECCHl TPOTeKaHUS
KOppo3uu?

— PA3IEJI 6. ®A30BBIE PABHOBECHSA B I'ETEPOI'EHHBIX CUCTEMAX 1. [auite
orpefienieHUe TIOHATHIO «(da3a». 2. UTo Takoe rereporeHHble W roMoreHHble cuctembl? 3. UTo Takoe
(a3oBoe paBHOBecue? Uem oHO xapakTepusyetcs? 4. Chopmynupyiite nipaBuno ¢a3 ['mb6ca, rnoscHuTe,
Kakue Be/JWuUMHbl Tyfa BxofAT. 5. Urto Takoe auarpamma coctossHus? 6. [lpuBegure guarpammy
M/IaBKOCTH  ABYXKOMIIOHEHTHOM CHCTEMbI C TIPOCTOM 3BTEKTUKOM (9BTEKTMUECKYI [uarpaMmmy).
OxapakTepu3yiTe JMHAWA, TOYKA U 00/JacTH 3TOM [JguarpamMmbl. 7. UTo Takoe 3BTeKTHKa? 8.
CdopmynupyiiTe npaBuio peiuara. s yero oHo ucnonb3yetcsi? 9. [IpuBeauTe AuarpaMmy T1aBKOCTH
JIBYXKOMITOHEHTHOM CHCTeMbI, 00pa3yrolied yCToHuMBOe XHMHUYEeCKOoe CoequHeHHe (IUCTeKTHUeCKYIO
quarpamMmy). OxapakTepusyiTe JIMHMM, TOYKH W oOsacTh 3Tod guarpamMmbl. 10. UTo Takoe TBep/blid
pactBop? 11. [laliTe XapaKTepHUCTHKY TBep/bIX PaCTBOPOB BHeJpeHUs], 3aMelljeHus1 U BbluMTaHus. [1pu
KaKuX YC/IOBHSX 00pa3yroTcs 3TH Tumbl pactBopoB? 12. IlpuBegure pAuarpaMmy TUIaBKOCTU
JTBYXKOMITOHEHTHOM CHCTeMbl, oOpa3syroijeli TBepAbI pacTBOp 3aMellleHHs] C HeorpaHWuUYeHHOU
pPacTBOPUMOCTBIO. OXapakTepu3yiTe JIMHUM, TOUKHM W obsacTu 3ToW guarpamMmel. 13. TlpuBegute
JvarpaMMy TIJIaBKOCTH [IBYXKOMIIOHEHTHOUM CHCTeMbl, oOpa3yrolleil TBepJblid PACcTBOP 3aMelleHUusi C
OrpaHWYeHHOM pacTBOPUMOCTBIO. OXapaKTepu3yiTe TMHUU, TOUKH U 00/1aCTH 3TOM AMarpaMMBbl.

3.4 TeMbI KOHTPO/IbHBIX PadoT

— 1. OcHOBHbIe MOHATUS U 3aKOHbI XUMUU

— 2. OCHOBHBI€ K/TaCcChl HEOPraHWUUECKUX COeJUHeHNH. PeakiMoHHasi ClTOCOOHOCTD BeIleCTB.

— 3. DHepreTuka XMMHUYeCKUX MpOLieCcCoB. XUMHUYeCKasi TepMOJAUHAMUKa.

— 4. XuMunueckass KUHeTUKa. X¥MUYeCKoe paBHOBecHe.

— 5. DnekTpoxruMuyeckue rpoueccbl. Koppo3usi MeTaios.

— 6. ®a30Bble paBHOBECHS B FeTepOreHHbIX CUCTeMaX.

— KOHTPOJIbBHAA PABOTA Nel «OCHOBHBIE TTOHATUA W 3AKOHBI XMMUN» 1.
Ornpezenmute skBUBaieHTHY!0 Maccy Na2CO3. 2. Ckonbko Mosnekyn cogepxutcs B 0,2 mons NH3? 3.
Kaxkoti o6bem okcuza yriaepoga (IV) BeigenuTcs (H.y.) ipy Tepmuueckom pasnokeHun 200 kr CaCO3 ?

— KOHTPOJIbBHAA PABOTA Ne2 «OCHOBHBIE KJIACCBI HEOPTAHUYECKMX
COEJIVHEHNN. PEAKIIMOHHAS CITOCOBHOCTbH BEHIECTB» 1. YkaxuTe, K KaKUM Kjaccam
coefiHeHUM (THIPOKCH/IbI, KUCJIOTBI, COJIM, OKCHZbI, OMHApHbIe COeIWHEHMs) OTHOCSITCS C/IeAyoIue
BerjectBa: Na20, H2S04, Cu(OH)2, Ca(NO3)2, Ba(OH)2, H3P0O4, Na2CO3, SO3, CaS, AIN. Ha3oBure
3TU coeiuHeHus. 2. Kakue THMbI cosell MoryT oOpa3oBbiBaTbCs Tipu peakiun H2SO4 u NaOH?
HanuiumTe ypaBHeHUs1 peakLvi, YKa>KUTe TUI COJTH, JAlTe Ha3BaHUS TIOJyUeHHbIM coefiuHeHusM. 3. UTo
Takoe am@oTepHOCTh? HanuiiimTe ypaBHEHUs! peaklUH, MoKasbiBaroiue amdoTepHblii xapakrep Al203.
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YKakuTe, K KakOMy KJIacCy COeJUHEHUM OTHOCATCA MPOAYKTbl peakLUi, Ha30BUTE I10JIyYeHHbIe
CoeJHeHUs.

— KOHTPOJIBHAAA PABOTA Ne3 «3HEPTETUMKA XWMWYECKMX TIPOLIECCOB.
XUMUUYECKAS TEPMOIMHAMMKA» 1. PaccuuTtaiite TerioBoi 3¢dekT peakiur oOpa3oBaHUs
okcuzpa cepbl  (IV), 3anMilvre TepMOXMMHUUeCKOe ypaBHeHHe peakluu. BbluuciuTe Maccy
TipopearvupoBaBIllel Ccepbl, eC/IU B pe3y/bTaTe peakluu Bbiaeannock 92,8 Kbk tennotel. S(TB) + O2(T) =
SO2(r) 2. PaccuvrtaB H3MeHeHHe 3Hepruy ['mbOca, ycTaHOBHUTe, BO3MOXXHO JId CaMOITPOU3BOJILHOE
nipotekanue peakiuu ripu 35 0C. MgCO3(tB) = MgO(1B)+CO2(T)

— KOHTPOJIBHAAA PABOTA N4 «XUMNYECKASA KHWHETUKA. XUMMNYECKOE
PABHOBECHE» 1. Hanumumre kuHeThueckoe ypaBHeHue peakiuu: O3(r) + NO(r) = O2(r) + NO2(r) 2.
Kak M3MeHHTCs1 CKOPOCTh peakiiM, eC/Ii: a) B CUCTeMe YBeIMUUTh JaBjieHue B 3 pa3a; 0) yBeJMuUTh
KOHLIEHTPALIMI0 O30Ha B 2 pasa; B) YBeJWUYMTb KOHLeHTpauui0 okcuga asora (II) B 3 pasa. 3.
TemriepaTypHbIi KO3(QQULIMEHT CKOPOCTH peakuuy paBeH 4. Ha CKOJIbKO IpajyCoOB HY)KHO YBeIUUUTh
Temreparypy, 4ToObl CKOPOCTh peakiuu Bo3pocia B 64 pa3za? 4. OrpefenvTe SHEPrHI0 AKTUBAI[UM
peakiuM, KOHCTaHTa CKOpoCTU KoTopoi rpu 298 K paBHa 3,1¢10-4, a npu 313 K cocrassnsiet 8,2¢10-3.

— KOHTPOJIBHAA PABOTA No5 «3JIEKTPOXMMUYECKUE TTPOLIECCHI. KOPPO3UA
METAJIJIOB» 1. 3amucath CxemMy rajbBaHMYECKOrO 3JIeMeHTa, COCTOSILero W3 BHUCMYTOBOIO U
LUHKOBOT'O 3JIEKTPOZOB, MOTPY>XEHHBbIX B PaCcTBOPbI CBOUX COJIeM; HalWCaTb ypaBHEHUSI 3/1€KTPOJHBIX
TNIPOL[eCCOB; HAaNMCaTh ypaBHeHHe peaklMy, KOTopasi IPOTeKaeT B rajlbBaHUUYECKOM 3/IeMeHTe; paCCUUTaTh
1eKTPOABWXKYILYI0 CHIy TajJbBaHUUECKOrO 5Sj/leMeHTa MpPU CTaHJApTHBIX YCJIOBUSX; PacCUMTaTh
37IeKTPOABWXKYILYIO CUITY Ta/lbBaHUYeCKOro syieMeHTa 1pu temrieparype 30 O0C v KOHLEHTpaLUsiX UOHOB
C(Bi3+) = 0,1 monb/n; C(Zn2+) = 1 mosnb/n. 2. Kakue pogyKThl 00pa3yroTCsl TIPH 3/1eKTPOJIK3e BOJHOTO
pactBopa CaCl2? Hamuimwmre ypaBHEHHWsS 3/1€KTPOAHBIX TPOLECCOB. Bblunc/inTe Maccy Wid 00beM
TIPOAYKTOB, BBIJESIOIINXCSA Ha S71€KTPOJaxX, eCd B IpoLecce 37eKTponau3a 3arpayeHo 107222 Kn
3/7IEKTPUYECTBA, a BbIXOZ, 10 TOKY cocTtasisieT 90%.

— KOHTPOJIBHAAA PABOTA Ne6 «®A30OBBIE PABHOBECHUA B T'ETEPOI'EHHBIX
CUCTEMAX» 1. [aiite ormpejeseHue TMOHATUIO «da3a». 2. IlpuBeauTe AuarpamMmy IIaBKOCTH
JBYXKOMITOHEHTHOM CUCTeMbI C MPOCTON 3BTEKTUKOM (IBTEKTMUECKYH AuarpamMmy). Oxapakrepusyiirte
JIMHUM, TOUKU U 00/1aCTH 3TOM ArarpamMMel. 3. UTO Takoe KOHTPYSHTHOCTB?

3.5 TembI 1a00paTopHBIX padoT
— OnpegeneHue TerioBoro 3gdekTa peakiy HelTpanu3alyu
— CKOpOCTh XUMHUUECKHUX peakLiii. XUMHUUeCKoe paBHOBeCHe.
— Onekrponus. Kopposus
— [Iuarpamma MaBKOCTHU IBYXKOMITOHEHTHOM CHUCTEMbI

3.6 3auét

— BOIIPOCEI K 3AUYETY (ITPOMEXYTOUYHBI KOHTPOJIb 3HAHIN)

— 1. Ilpegmer xumuu. ATOMHO-MOJIeKy/sspHass Teopus. OCHOBHbIe TOHATUSA: aTOM, MOJIEKYJIa,
VIOH, XUMUUYeCKUl sreMeHT. [IpocTble U croxHble BeljectBa. Mosb. MonsipHas Macca. DKBUBAJIeHT,
5KBHBaJIeHTHas Macca.

— 2. CrexuomeTpuuecKre 3aKOHbl: 3aKOH SKBUBAJIEHTOB (TOHSITHUE SKBUBA/JIeHTa W
5KBMBAJIEHTHOW MaccChl), 3aKOH MTOCTOSTHCTBA COCTaBa XUMHUYECKUX COeQUHEHUH.

— 3. Ta30Bble 3aKOHBI: 3aKOH 00BeMHBIX OTHOIIIEHUH, 3aKOH ABOTa/Jpo, 3aKOH SKBHUBAJIEHTOB.

— 4. Knaccudwukaius XuMA4eCKUX coefMHeHUN. BruHapHble coefiMHeHWsl, UX OCHOBHbIE THITHI.
CrenieHb okucaeHus. CoctaB OMHApHBIX COeTUHEHUH.

— 5. Kucnotsl, conv, 0CHOBaHUS1, OKCH/IbI, MX K/lacCUUKaLUs U XUMHUUeCKre CBOMCTBa

— 6. CpoiictBa amdorepHocTu. PeakioHHasi criocoOHOCTL aM(pOTEepHBIX OKCHAOB U
TU/IPOKCH/IOB.

— 7. XuMmuueckas TepMOAWHAMUKa. [loHSTHME XWMHUUECKOW CHUCTeMbl. THIBI CHUCTEM.
PaBHOBeCHOe COCTOsIHHE CUCTEMBI.

— 8. Turel TepMOJUHAMUYECKUX TIPOL[ECCOB: 0OpaThMble, HeOOpaTUMbIe, CaMOIIPOM3BOJIbHbIE,
paBHOBeCHbIe. OCHOBHBIE MTOHSATHSI TEPMOIMHAMMKH: BHYTPEHHSISI SHEpTHs, paboTa, Teriora.

— 9. IlepBblii 3akoH TepMoAvHaMuKuU. [loHsaTve sSHranbnuu. TeryioBol 3¢¢dekT peakuuy,
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9K30TepMUYeCKHe U SHA0TepMUYeCKUe peakljuu.

— 10. TepMoxuMHuueckre ypaBHEHHUsS U UX ocobeHHOCTH. CTaHAapTHbIe TeIIOThI 0Opa3oBaHUsS
BelL[eCTB.

— 11. 3akoH T'ecca, cnenctBue u3 3akoHa [ecca. [lonaTtue sHTpornuu. BTopol u TpeTui 3akoH
TepMOJVHAMUKH.

— 12. CamMonpor30BO/IbHbIe TPOLeCChl. DHTANbITUHHBIN U SHTPONUNHBIN (PaKTOPbl XUMUUECKUX
peakiuii. OHeprus ['nb6ca.

— 13. Xumunyeckass KWUHETHKa. [oMoreHHble U reTeporeHHble peakijuu. CKOpPOCTb XMUMHYeCKOU
peakuyu. PakTopsl, BAUAIOLLME HA CKOPOCTb PeaKLUH.

— 14. BausiHve KOHLIEHTPALMM Ha CKOPOCTb peaklMM. 3akOoH AeUCTByrIMX Macc. KoHcTaHTa
CKOPOCTH peakLiH.

— 15. BausiHue TeMriepaTypbl Ha CKOPOCTh peakiiuu. [IpaBuio BauTt-T'odda. SHeprusi akTMBaiuu
Y ypaBHeHUe AppeHuyca.

— 16. 3aBUCUMOCTbL CKOPOCTH peakluy OT Karanuszaropa. Karamus

— 17. ObparumMble U HeoOpaTUMble XUMHUECKHe peakiuu. XuMuueckoe paBHoBecue. KoHcTaHTa
paBHOBeCHs. 3aKOH JeMCTBYHOIMX Macc Ay paBHoBecus. [IpuHuun Jle-Ilarense. CABUT XMMUYECKOTO
paBHOBeCHUs.

— 18. Oxuc/MTenbHO-BOCCTAHOBUTE/IbHbIe peakiuu. CrereHb OKUC/IeHUs, OKUC/IeHUe U
BOCCTaHOBJ/IeHUe. D/IeKTPOJHBIE IIPOL|eCChl. DIeKTPOAHbIe MoTeHLuan. YpasHeHue HepHcra.

— 19. T'anbBaHWYECKUM 37IeMeHT. JJIeKTPOXUMHUEeCKUe TpOoLeCChl. OJIeKTPOJABWXKYIasi Cuja
rajibBaHU4eCKoro 37emeHTa. CTaHJapTHbIA BOJOPOAHBIN 371€KTPO/,.

— 20. DyieKTpo/v3 B pacruiaBe. JJIeKTPOJIU3 B pacTBOpe.

— 21. 3akonHsl ®apagesi. Bbixog Mo TOKY.

— 22. Koppo3usi MeTa/yIOB: XMMHUeCKasi, 37IeKTPOXUMHUYe CKasl.

— 23. 3auuTa MeTas/uloB OT KOPPO3UH.

— 24. ®a3oBbie paBHOBecusi. Pa3sa, rereporeHHasi U ToMoreHHasi cucteMa. IIpasusio a3 ['mboca.
CrerneHb cBoOO/IbI, KOMITOHEHT. OZJHOKOMITOHEHTHbIE CUCTeMBI. /JJluarpaMMa COCTOSTHUS BOZIBI.

— 25. [lyarpaMMblI IJIaBKOCTH [BYXKOMITOHEHTHBIX CUCTeM. DBTeKTHKaA. [IpaBusio peruara.

— 26. TBepable pacTBOpbI. TUIMBI TBEPABIX PACTBOPOB: 3aMeLl[eHUs], BHePEHNS, BbIUNTAHUS.

4 MeTognueckye MaTepHaJsIbl
Inst obecrieueHus: mporiecca oOyueHHst U pellieHusT 3afiau 00y4yeHUs] UCIIOb3YIOTCS CIeAyIoIe
MaTepuaJbl:
— MeTOAMYeCKHe Marepuasbl, OIpefessolyue NpOoLefypbl OL[eHWBaHUS 3HAaHUM, YMEHUH,
HaBbIKOB W (WIM) OMbITa [eATe/bHOCTH, XapaKTepU3YIOL[MX 3Tanbl (OpP-MUPOBAHUS KOMIIETEHLIWH,
corziacHo 1. 12 paboueii mporpamMmMbl.

4.1. OcHoBHas UTeparypa

1. KopoeuH H.B. O6ijast xumus : yueOHUK 71t BTy30B / H. B. KopoBuH. - 7-e u3z., ucrmp. - M. :
Bricias mikona, 2006. - 556[4] c. : w1, Tabn. - (ITobeguTess KOHKYpca yueOHUKOB). - Bubmvorp.: c. 546.
-ITpeam. ykas.: c. 547-558. (Hanmuuue B 6ubmoreke TYCYP - 220 3k3.)

2. OcHoBbl 00mIed U usnueckodt xuMuu [D1eKTpoHHBINA pecypc]: YuebHoe mocobwe/ M.B.
TuxoHoBa, W.A.ExumoBa; ToMCKuN TrOCysapCTBeHHbIM YHUBEDCUTET CHUCTeM yIIpaB/ieHusi |
paarosiekTpoHrKU (Tomck), Kadeapa pajio3/1eKTpOHHBIX TEXHOOTHI U SKOJIOTHUeCKOT0 MOHHUTOPHUHTA.
- OneKTpOH. TeKcToBble AaH. - Tomck: 2015, 200 c. [DnekTpoHHBIM pecypc] - Pexxum pocrymna:
https://edu.tusur.ru/training/publications/5136, cBOOOAHBIA.

4.2. lonosHHMTe/IbHAA IMTeparypa

1. Tnunka H.JI. O6imas xumust : yuebHoe riocobue asist By3oB / H. JI. [iunHKa. - 11-e u3g. - M.-J1.
: Xumus, 1964. - 688 c. : un., tabn. - MimeH. ykas.: ¢. 669-670. - [Ipeam. yka3s.: c. 671-688. (Haymmume B
oubmioreke TYCYP - 37 3k3.)

2. AxwmetoB H.C. Heopranuueckasi xumusi : yuebHoe nocobue s By30oB / H. C. AxmeTos. - M. :
Broicmiast mikoma, 1969. - 638[2] c. : un. - Ilpeam. ykas.: c. 629-639. - b. 1. (Hasuure B GubOIMOTEKE
TYCYP - 15 3k3.)

3. Xumus: YuebHoe mocobue / I. B. CmupHoB, I. M. fIkyHuHa; MuHHUCTEPCTBO 0Opa3oBaHUs
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Poccuiickon  ®epepanuy, TOMCKMM TOCYZapCTBEHHBIM YHUBEPCHUTET CHUCTeM  YIIpaB/leHUS U
paZiio31eKTpoHUKHY, Kadepa TexHOMIOTUU PaIMO3/IeKTPOHHOM anmaparyphl. - Tomck : TMII0, 2000. -
157 c. : un. (Hammuue B 6ubmoteke TYCYP - 31 3K3.)

4. Tnunaka H.JIL. 3agaun v yrnpakHeHUs 110 o011eli xumun : YuebHoe rocobue st By30B / H. JI.
['muHKa. - 20-e u3g., crepeotur. - M. : Xumus, 1973. - 263[1] c. : wn. - b. 11. (Hamuure B 6ubnmmuoreke
TYCYP - 38 3k3.)

5. Yukun E.B. Xumus [Tekct]: yue6bHoe mocobue / E. B. Uukun; MuHucTepcTBO 00pa3oBaHus U
Hayku Poccuiickoii ®epnepaiuy, TOMCKMII TOCY[JapCTBEHHBbI YHUBEPCUTET CHUCTEM YIIpaB/Ie€HUSl M
paro31eKTpoHuKH (Tomck), @akyabTeT 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/lapCTBEHHbI YHUBEDCUTET CHUCTeM yIpaBieHusi U paguosnekTpoHukd (Tomck), Kadeapa
PaZIM03/1eKTPOHHBIX TEXHOJIOTMM M SKOJIOTUYECKOTO MOHUTOPUHTA. - DJIEKTPOH. TEKCTOBbIE JjaH. - TOMCK :
[6. u.], 2012. - on-line, 170 c. - B. 1. [OnekrpoHHsi pecypc] - Pexum pgocrtyma:
http://edu.tusur.ru/training/publications/1138, cBoOoAHBIH.

4.3. YueOHO-MeTOANYEeCKOe 10Co0He U MPOorpaMMHoOe odecrieueHne

1. Xwummusi [DneKTpoHHBIN pecypc]: MeToguueckue ykas3aHusl [Jisi TIPOBe/leHUs MpaKTUueCKUX
3aHATUN M OpraHU3alMM CAMOCTOSITE/IbHOM PabOThI 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, ToMcKuii ToCyapCTBeHHBIN
YHUBEDCUTET CUCTeM YyripaBieHus U paguosnekTpoHukd (Tomck), Kadenpa paarosneKTpoHHbBIX
TEXHOJIOTHH U 9KOJIOTUUeCKOro MOHUTOpUHra. - Tomck : TYCYP, 2012. - 77 c. : un., Tabsn. - Bubnuorp.: c.
73. (Hannuue B 6ubmmoteke TYCYP - 51 3k3.)

3. Yuxkun E.B. C6opHUK 3azau 110 001eit xumuu [Tekcr] : yuebHO-MeToguueckoe nocobue / E.
B. YukuH; pell. KaHj. xuM. HayK A. U. I 'anaHoB; per]. C. f. AnekcanapoBa; MUHHUCTePCTBO 0O6pa3oBaHUs
v Hayku Poccuiickor ®epepanuu, ToMCKHAKM TOCynapCTBeHHbIM YHHUBEPCUTET CUCTEM YIIpaB/IeHUs U
paguosnekTpoHuky (Tomck). - Tomck: ToMcKkuii TocyjapCTBeHHbIM YHUBEPCUTET CUCTeM yTipaB/ieHUs U
paguo31eKTpoHuKH, 2015. - 296 c. (Hammuue B 6ubmmoteke TYCYP - 100 3k3.)

4. Yukun E.B. JlaboparopHbie paboThl 10 XUMWUU [DJIeKTPOHHBIM pecypc] : ydeOHO-
Metozunueckoe rocobue / E. B. UukuH ; ToMcKuii ToCyZapCTBeHHBIN YHUBEPCUTET CUCTEM YTpaB/ieHUs U
paguosnekrponuky (Tomck), Kadenpa pagosieKTpOHHBIX TEXHOIOTUMA U 9KOJIOTMUeCKOro MOHUTOPHUHTa.
- DNeKTpPOH. TeKCTOBbIe faH. - Tomck: [0. u.], 2012. - on-line, 78 c. - B. 11. [DnekTponHHbIN pecypc] -
Pexxum foctyma: http://edu.tusur.ru/training/publications/3020, cBo60gHBI.

5. UYwkun E.B. C60pHUK 3a7iau ¥ yrpaKHeHUH 10 0011jeit xuMuu [ DnekTpoHHsI pecypc] / E. B.
YukuH; ToMCKUI rocynapCTBeHHbIM YHHUBEPCHUTET CUCTeM YIIpaB/ieHUs W paZro3yieKTpoHUkHU (Tomck),
Kadezpa pasirios1eKTPOHHBIX TEXHOMIOTUM U SKOJIOTMUeCKOIO0 MOHUTOPUHTA. - DJIEKTPOH. TEKCTOBbIE [jaH.
- Tomck: [6. u.], 2012. - on-line, 220 c. - B. u. [DnekrpoHHBIM pecypc] - Pexum mgoctyma:
http://edu.tusur.ru/training/publications/642, cBoOOAHBIA.

4.4. Ba3bl JaHHBIX, THPOPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI
1.  http://edu.tusur.ru — HayuHO-00Opa30BaTe/ILHBIM ITOPTA
2. http://www.chemistry.narod.ru,  http://www.xumuk.ru -  uHdbOpPMaIMOHHO-CIIPaBOYHbIE
pecypChl
3. http://elibrary.ru — HayuHas 371eKTpOHHasi OUOIMOTEKA
4. http://www.twirpx.com — 3/1eKTpPOHHbIE KHUTH TI0 XUMHUHU
5. http://mv-tihonova.ucoz.ru - uUHpopMaIMOHHbIN calT Ass cTygeHToB TY CYPa

CornacoBaHa Ha noprane Ne 3247 26
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