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

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOUAS TTPOTPAMMA YUEBHOU OV CLUTTIIMHBI
Xumusa

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

HaripaBnenue noarotoBku (cneruanbHOCTh): 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 2015 rozga

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 CamocrosiTesibHasi paboTa 54 54 4acoB
6 Bcero (6e3 3x3ameHa) 108 108 4yacoB
7 OO6asi Tpy0eMKOCThb 108 108 4yacoB
3.0 3.0 3.E

3auet: 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
MucturuivHa «Xumus» (B1.5.24) otHocuTcs K 610Ky 1 (6a30Basi 4acTh).
[MpenuiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
cefyrolmue JUCLUIUINHGLI: Maremarvika, dusnka.
[TocnepyrolmyMy JUCLUTIMHAMU SIBJISTFOTCS: Be30nacHOCTh KU3HeesiTeTIbHOCTH, DKOJIOTHS.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUIUTUHBI

[Tpouecc n3yueHus JUCLIMIUIMHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOLMX KOMIIeTeHLUi1:

— OK-5 criocoOHOCTBIO HayYHO aHAM3WPOBaTh COLIMATBLHO 3HAYMMbIe TIPO0O/IEMBI U TIPOLIECCHI,
yMeHVe WUCIO/Ib30BaTh Ha MpPaKTUKe MeTOAbl T'yMaHUTApHbIX, 3KOJOTMYeCKUX, COLMa/IbHBIX U
5KOHOMMUEeCKHX HayK B Pa3/IMUHBIX BUax MpodeCcCUOHaTbHON U COLUAIbHOM /1eTe/IbHOCTH;

B pe3synbrarte usyueHus JUCLIAIUIMHBI CTYEHT JO/DKeH:

— 3HaTb XUMHMUYECKHe OCHOBBI JKM3HEHHOIO LMKJa MaTepuaJioB WM W3fe/IMid OCHOBHbBIE
TIOHATUS Y 3aKOHbI XMMUU 3aKOHOMEPHOCTH MPOTEKaHUsl XUMHUYEeCKUX TTPOLIeCCOB

— yMeTb IIPUMEHATb XUMHUYeCKue 3aKOHbI [JI pellleHUs] NPakKTUYeCKUX 3ajad, [J/is1 OIUCaHUs
JKA3HEHHOT0 LIUKJ/Ia MaTepyasia Wiy Uszelus

— BJaJleTb HaBblKaMHU II0CTAHOBKUM U IIPOBEJEHUs XUMHUUECKOIO 3KCIIepUMeHTa B Liessix
V3y4eHUs1 CBOMCTB MaTeprasioB UIu U3Je/Inui

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYAOeMKOCTb [UCLMIUIMHBI cocTaByisieT 3.0 3ayeTHBIX €JUHHUIILI W TIpeACTaBjieHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpy0eMKOCTb 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 CamocrosiTesibHas paboTa 54 54 4yacoB
6 Bcero (6e3 3x3ameHa) 108 108 YyacoB
7 OO0111ast TPyI0EMKOCTh 108 108 4yacoB
3.0 3.0 3.E

5. Copepxanue AUCIUIIUHBI

5.1. Pa3jennl JMCHUILIMHBI U BU/IbI 3aHATHI
Pa3ziesbl AUCIUTIMHBI ¥ BU/IbI 3aHSATUM TIPUBEZeHbI B Tabuiie 5.1.
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Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI ¥ BUJBI 3aHATUN

4]
< = 5
z 8 S
= @ ~ n < % =
o (= X o & = =~
=~ ) I3} E’ o 2 = =
= S z = S 2 > 5
Ne HasBanus pa3zienoB JUCLUATIIAHBI & 5 = 5 o @ =
=~
= & = = g o z &
= © o R W o
g 3 g | Mo &
© te! o ~
£ 8
O
1 | OCHOBHBIE TIOHSITHS U 3aKOHbI XUMHU. 2 0 6 10 OK-5
2 | OCHOBHBIE K/1aCChl HEOPraHUYe CKUX 0 2 0 6 8 OK-5
coeiiHeHUN. PeaklMOHHast
CTI0OCOOHOCTD BeIIeCTB.
3 |DHepreTuka XMMHUYeCKUX IIPOLIeCCOB. 3 2 4 8 17 OK-5
XyWMHUUeCcKasi TepMOZUHAMUKA.
4 | XvMuueckas KUHeTUKa. XMMUYeCKoe 3 4 6 11 24 OK-5
paBHOBeCHe.
5 | DnekTpoxumuyeckye rpoLecchl. 6 4 4 12 26 OK-5
Kopposusi meTasios.
6 | dPa3oBble paBHOBECHS B reTepOreHHbIX 4 4 4 11 23 OK-5
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 - CopepykaHue pa3ziesioB AUCLUTIIMH (TI0 JIEKI[HsIM)

Hassanus paszenos

CopeprkaHue pas/iesioB JUCLATIIMHBI 10
JIEKI[ASIM

TpyzoeMKOCTb,

q

dopmupyembie
KOMIIeTeHL|U1

1 cemectp

XUMUH.

1 OcHOBHBIE TOHATHSA U 3aKOHBI

[Ipeamet xumMuu. ATOMHO-MOJIEKY/IIpHas
Teopusi. OCHOBHBbIE TTIOHATHUS: aTOM,
MOJIEKYJ/1a, XMMHUYeCKUM d/IeMeHT.
[IpocTele U c10KHBIE BellecTBa. SByieHye
a/utorporny. MonekysisipHas macca.
Monb. MonsipHast Macca.
CrexromeTpryeCcKre 3aKOHBI: 3aKOH
5KBHBa/IEHTOB (TIOHSTHE SKBUBajeHTa U
5KBHBaJ/IEHTHOM MacChl), 3aKOH
TOCTOSIHCTBA COCTaBa XUMHUYeCKUX
coesyHeHUU. ['a30Bble 3aKOHBI: 3aKOH
00beMHBIX OTHOILIEHUH, 3aKOH ABOTa/[po.
[Teproguueckuii 3aKOH U TeOpUst
CTPOEHUS] XUMHUYECKHUX COeJMHEHUN.

N

Htoro

3 DHepreTrKa XMMUYeCKHUX

XumMnueckas TepMmoaruHaMuka. Iloustre
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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

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,
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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

Wroro 3a cemecTp

18

5.3. Pazgenbl AMCHUIUIMHBI M MEX/UCIUII/IMHAPHBIE CBSI3M C 00ecneunBarIUMH (PeAbIAYIMMHA)

Paszesnbl JUCLIMTITMHBI U MEXXAUCLUTUIMHAPHBIE CBSI3U C 00eCreunBaromyMu (MpeabIyLIUMU) 1

4 obecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA

obecrieuriBaeMbIMU (TTOC/IIYFOIIMMU) JUCLIATIMHAMM TIPe/ICTaB-/IeHbl B Tab/viie 5.3.

Tabmuia 5.3 - Paszienbl AUCIUIIIMHBL U M€

AUCLHUIT/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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OK-5 + KonTposbHasi pabora,
OrtueT 110
VH/JVBU/lyaJIbHOMY
3a/ilaHuto, KoHcrekT
€CaMoroAroToBku, OTueT no
naboparopHoii paboTe,
Onpoc Ha 3aHITUAX

6. InHTepakTHBHBIE MeTOABI 1 ()OPMBI OPraHU3aIUH 00yUeHHUsA
He npegycmorpeno PYII

7. JTaGopaTopHbIA MPAKTHKYM
Copep>kaHue y1labopaTopHBIX paboT nprBesieHo B Tabimie 7.1.
Tabmuua 7. 1 — Cozep>kaHue 1ab0paTOpHBIX paboT

v L s
= 4 =
3 = =
Z S
Ha3Banus pa3enoB Copgep>xaHue 1abopaTopHbIX paboT z - 2 &
= | EF
2 o' O
= S
1 cemecTp
3 DHepreTuKa XMMHU4eCKUX OripeziesieHre TerioBoro 3ddexra 4
TNpoLieCCOB. XUMUUeCKast peakLuu HeluTpaan3aluu
TepMO/IMHaMUKa. Vtoro 4
4 XvMnueckast KUHeTHKa. CKOpOCTb XMMHYECKHX peakKLUH.
XuMHUeCcKoe paBHOBECHE. XuMHU4YeCcKoe paBHOBeCHE.
Nroro 6
5 DJIeKTpOXUMHUUeCKye TIPOLIeCChl. Onexrposus. Kopposus 4
Kopposus metasnios. HToro 4
6 ®a3oBble paBHOBECHS B [wnarpamma njiaBKOCTH 4
reTeporeHHbIX CUCTeMax. [IBYXKOMITOHEHTHOW CUCTeMbI
Nroro 4
Wtoro 3a cemecTp 18
8. IlpakTHUecKHe 3aHATUA
CopeprkaHye MpaKTHUeCKrUX paboT npuBeseHo B Tabmuie 8.1.
Tabnuiia 8. 1 — CojiepskaHre MpakTHYeCcKUx paboT
oo R~
3 4
3 = =
y 2 >3
Hassanus paszenos CopepykaHuve MpakTUYeCKUX 3aHATUN g o = GE
=
S8 a =
2 o' O
= S
1 cemecTtp
1 OCHOBHBIE TIOHSTHS U 3aKOHBI BxopHoM KOHTPO/b (HarurcaHue 2
XUMHH. CMMBOJIOB XMMUYeCKHUX 37IEMEHTOB,
pacueT MOJIIPHBIX MacC COeJMHEeHNH,
paccTaHOBKa KO3(PQULIMEHTOB B
yPaBHEHUsIX peakluii). Pemenue 3agau: 1
) HaxoXX/JjeH!e SKBUBaJIeHTa MPOCThIX
BelleCTB; 2) pacyeT 3KBUBA/JIEHTHBIX MacC
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TPOCTHIX U CIOXKHBIX COeIMHEHUH; 3)
pacueT o6beMa rasa rpu HOpMaTbHbIX
YCJIOBUSIX U YCJIOBUSIX, OTJIMUHBIX OT
HOpMaJibHbIX; 4) pacueT YKC/ia YaCTHI]
BellleCTBa B OTpe/je/IeHHOM Macce WU
obwveme; 5) pelieHue 3aa4 C
XUMUUECKUMU ypaBHeHUsIMU; 6) 3a1auut
Ha "W30BITOK-HEIOCTATOK"

HToro

2 OCHOBHBI€ KJ/IaCChl HEOPraHUYeCKUX
coeliHeHUN. PeakiMOHHast
CNOCOOHOCTD BellleCTB.

1) HancaHue GopMy/ XMMHUUe CKUX
BellleCTB; 2) HalvcaHWe Ha3BaHUH
XUMHUUECKUX COeJUHEHUM, Onpe/iesieHre
KJlacca BelllecTB; 3) COCTaBIeHue
ypaBHEHUH 3/1IeKTPOIUTAUE CKON
Jycconyanuy; 4) HarvcaHue ypaBHeHU!
TU/IpO/IM3a, Oripe/iesieHre TUIa Conel; 5)
COCTaB/IeHMe YpPaBHEHUM peakLyn
Pa3HOro TUIA, LIe[IOUKU MpeBpaleHrI

Htoro

3 DHepreTrKa XMMHUYeCKHUX
MpoLeccoB. XuMHUuecKas
TepMOJMHAMUKA.

1)pacuet TerioBoro 3¢ dekra peakijyuu 1o
3akoHy ['ecca; 2) onpesiesieHre TUIa
peakiuu (3K30-, SHAOTePMUUeCKUi); 3)
pacueThbl TI0 TEPMOXUMUYECKUM
ypaBHeHUsIM; 4)oripe/iefieHre
CaMOTIPOU3BOJILHOTO HarpaB/eHUsT
TpOTeKaHUs peakliy; 5)pacueT
TepPMOJIMHAMUYeCKHX ITapaMeTpOB
MpPOTeKaHUs peakLuu

HToro

4 XyuMnueckass KUHeTHKA.
XuMHUeCKoe paBHOBeCHe.

1)3anuch 3aKOHa [IeMCTBYIOLUX MacCC JJ1s1
XUMHUUYEeCKUX peakiiuii;2)pacyer
M3MeHeHHUs1 CKOPOCTH peakLy Npu
V3MeHeHUH JlaB/ieHus], KOHLIeHTpaLyu
peareHTOB; 3) pacueT U3MeHeHHsI
CKOPOCTH peakivy TpY TIOBbIILIeHUH
TemIiepaTypkl 1o npaBuny Bant-T'odda u
ypaBHeHUI0 AppeHuyca; 4)pacueT
TemIiepaTypHoro ko3dduiirieHTa
CKOPOCTH peakluu; S)ornpeseneHue
SHepryu akTHUBaL[UM peakLuy; 6)
oripejiesieHUsi CMellleHUs] paBHOBeCHsI TIPU
V3MeHeHWUH TeMIlepaTyphbl, [jaB/eHus,
KOHL|eHTpal1K; 7)pacyeT KOHCTAHT
pPaBHOBeCHS] XUMUUECKHX peakLui; 8)
pacyeT U3MeHeHUs1 KOHLIeHTpaLyi
peareHTOB uepe3 KOHCTaHTy paBHOBeCHsI

HNToro

5 DneKTpoxummuyeCcKre rpoLecchbl.
Kopposust meTasnios.

1)HanucaHue OKUC/TUTeTbHO-
BOCCTAaHOBUTEJIbHBIX peakiiuii; 2)
OTMCaHWe TIPUHIUIA PAOOTHI
raJibBaHMUECKOTO 37IeMeHTa; 3) 3aIich
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ypaBHEeHHUH peakljuii, MPOTeKarol[1X B
raJibBaHUUeCKOM 37ieMeHTe; 4) pacueT
3/1eKTPOAHOr0 MOTeHI1ana rpu
CTaH/IAPTHBIX U HeCTaHAAPTHBIX
YCJIOBUSIX; 5) pacueT 3/1eKTPOABIKYILeM
CUJIbI Ta/TbBAHUUECKOTO 371eMeHTa; 6)
COCTaB/IeHUE YPaBHEHU 371eKTPOIHBIX
TIPOLIECCOB TIPH 3/71eKTPO/IM3€e paciljiaBoB
Y PacTBOPOB; 7) BbIUKC/IEHUE MacChl U
00BEMOB 00pa30BaBILUXCS TPOJYKTOB B
TripoLiecce 371eKTPO/IM3a Mo 3aKOHaM
®dapages; 8) onpeaeneHure BbIXOA MO
TOKY; 9)CcOoCTaB/ieHre ypaBHEeHUN
peakLuii MpyU XUMHUYeCKON 1
3/IEKTPOXUMUUECKOM KOppPO3UH
MeTasioB; 10) BbIOOp 3allIUTHOTO
MOKPBITHS OT KOPPO3UHU

HToro

6 da30Bble paBHOBECUS B
reTeporeHHbIX CUCTeMax.

1) onpesieneHure yncsia ¢as B
XUMUYECKOM cucTeMe; 2) omnpejie/ieHre
YKC/ia CTerieHel CBOOO/IbI 10 TTPABUITY
¢a3 ['mb6ca; 3) mocTpoeHue AuarpaMm
COCTOSIHUSI TI0 TePMOJJUHAMUU€eCKUM
JlaHHBIM; 4) M3y4yeHre CBOMCTB
XUMHUUeCKUX CUCTeM 10 AruarpaMMam
TJIaBKOCTH Pa3HbIX TUIIOB; 5)
orpe/ie/ieHHe MacChl U COCTaBa KUAKON U
TBepAoH (pa3 1o nmpaBu/ly pblyara

Htoro 4

Wtoro 3a cemecTp 18

9. CamocrosiTesibHast paboTa
Buzpl camocTosiTeNTbHOM paboThl, TPYA0EMKOCTh U (hopMUpyeMble KOMITeTeHLIUH TIPeJCTaB/IeHbl B
tabmure 9.1.
Tabnuiia 9.1 - Buabl camocTosiTeIbHOM PabOThI, TPYI0EMKOCTb U (hOpMHUPYEMbIe KOMITETEHITHH

0 [<5)
= z =
o
S 2 =
Buzbl camocrosTensHOU = > T
Ha3saHnus paszenos g " =T @opMBbI KOHTPOJISA
paboTsl S s g
=S a =
o o 2
= S
1 cemectp
1 OcHoBHble TIoHATHA U | [loAroTOBKa K 2 OK-5 OrtueT 110
3aKOHbI XUMUU. MpaKTUYe CKUM 3aHATUSIM, VHJVBU/lyaJIbHOMY
ceMHHapam 3a/aHuto, KoHTposibHas
Ta, KoHCIekT
ITpopaboTKa JIEKIJMIOHHOTO 4 pa6ora, Koncrie o
Marepuaa CcaMonojAroToBku, Ompoc
Ha 3aHATUSIX
HToro 6
2 OCHOBHBI€ K/1aCChl [ToaroroBka K OK-5 Ortuer 1o
HeopraHuye CKux TpakTUYye CKUM 3aHATUSM, VHJMBU/1yaJIbHOMY
COeIMHEeHU. ceMHHapam 3a/1aHn0, KoHTposibHast

CornacoBaHa Ha noptane Ne 3242




Peakijnonnas CamocTosiTesibHOE 4 pabota, KoHcriekr
CIOCOOHOCTD BeL[eCTB. v3y4JeHre TeM (BOIIPOCOB) caMoroAroToBku, Ompoc
TeopeTu4eCcKoi YacTu Ha 3aHATUAX
Kypca
Utoro 6
3 DHepreTuKa [Togrotoeka K 2 OK-5 Otuer 1o
XUMHUYECKUX TMPOLIeCCOB. | MPAKTAYeCKUM 3aHATUSM, VHJVBU/lyaJIbHOMY
XuMHueckas ceMHHapam 3a,aHut0, KoHTpoibHas
TepMOJMHAMUKA. TpopaBoTKa MeKIHOHHOTO 4 pabora, KOcheKTO
MOTOATrOTOBKH, Ot
Marepuasa CaMOTIOATOTOBKH, LTIPOC
Ha 3aHaTusIxX, OTueT 1o
IloaroroBKa K 2 naboparopHoii pabote
nabopaTtopHbIM paboTam
HToro 8
4 XvMmuueckast KUHeTHKa. |Iloaroroska kK OK-5 Otuer 1o
XUMHUUeCKoe paBHOBeCHe. | TIPaKTAUYeCKUM 3aHSATUSIM, WHJVBU/lyallbHOMY
ceMHHapam 3a/1aHn0, KoHTposibHas
Ta, KoHCIieKkT
ITpopaboTKa JIEKIJMOHHOTO 5 pabora, Korcre 0
Marepuaa caMonoAroToBku, Omnpoc
Ha 3aHaTusIX, OTUeT 1o
IloaroroBka K 4 nabopatopHoii pabote
nabopaTopHbIM paboTam
Ntoro 11
5 DneKkTpoxummuyeckKye [Togrotoeka K 4 |OK-5 Otuer 1o
niporieccel. Kopposus MpaKTUYeCKUM 3aHATUSM, VHJVBU/lyaJIbHOMY
MeTaJlIoB. ceMHHapam 3a,aHut0, KoHTpoibHas
[TpopaboTKa eKIIMOHHOTO 6 pabora, KOHCHEKTO
MOTOATrOTOBKH, Ot
Marepuasa CaMOTIOATOTOBKH, LTIPOC
Ha 3aHaTusIX, OTueT 1o
IloaroroBKa K 2 naboparopHoii pabote
nabopaTtopHbIM paboTam
Ntoro 12
6 da3oBbie paBHOBecus B | [logroroska K 3 |OK-5 Otuer 1o
reTeporeHHbIX CUCTeMaX. |TpaKTAYeCKUM 3aHSTUSIM, WHJVBU/lyallbHOMY
ceMHHapam 3a/1aHn0, KoHTposibHas
Ta, KoHCIiekT
[TpopaboTKa JIeKLIMOHHOTO 6 pabora, Koncrie 0
Marepuaa caMonoAroToBku, Omnpoc
Ha 3aHaTUsIX, OTUeT 1o
IloaroroBka K 2 naboparopHoii pabote
nabopaTopHbIM paboTam
Ntoro 11
Nroro 3a cemectp 54
Ntoro 54

9.1. TemblI J/1s1 CAMOCTOSITE/THLHOT0 M3yUeHHs TeOpPeTHYeCKOoi YacTu Kypca

1. "OcHOBHbIe K/IacChl HEOPraHWYeCKHWX coefrHeHui. PeakioHHasi criocoOHOCThL BellecTB."
(Knaccudukauys XvUMAYeCKUX coeMHeHWM. buHapHble coefiHeHHs, UX OCHOBHble THUIbL. CTereHb
okucaeHusi. CocraB 6MHapHbIX coeiiHeHUA. KUCIO0TBI, COMM, OCHOBaHUS, OKCU/IbI, MX K/lacCU(UKaLus 1
XUMHUecKHe cBoucTBa. CBoMcTBa amdoTepHOCTH. PeakioHHasi CriocOOHOCTE aM(bOTEPHBIX OKCHIOB U

TUJIPOKCH/IOB)
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He mipegycmorpeno PYII

10. KypcoBas pabora

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabsuiia 11.1 — BasnbHble OLIEHKH J1J1sl 971eMeHTOB KOHTPOJIsI

. . MakcumanbHbIi
o MaxkcuManbHbIN MaxkcumanbHbIN
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JlesiTe/IbHOCTH Mexay 2KT v Ha ceMecCTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
1 cemecTp
Koncriekr 5 5 2 12
CaMOITOJrOTOBKU
KoHTponbHast paboTa 10 10 5) 25
Ornpoc Ha 3aHATUSAX 10 10 5 25
Otuert no 10 10 5 25
WH/JVBU1yaJIbHOMY
3a/JaHUI0
Ortuert 1o ysabopaTopHOi 5 5 3 13
pabore
Hapacraroiym UTorom 40 80 100 100
11.2. ITepecuet 0a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabuije 11.2.
Tabsura 11. 2 — ITepecueT 6asi/IoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka
> 90% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% 1o 89% ot MakcMMaJIbHOM cyMMbI OasiioB Ha gary KT 4
Ot 60% 10 69% OT MakCcMManbHOW CyMMBbI O6asioB Ha gary KT 3
< 60% OT MakCMMasbHOM cyMMBbI OasinoB Ha fgaty KT 2

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

11.3.

Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymma 6arios,

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

9K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/1uHO)
85-89 B (oueHn xopoL1110)

4 (xopoLLo) (3auTeHO) 75 -84 C (xoporuo)
70 -74
65 - 69 D (ynoBneTBOpUTEIbHO)

3 (YA0oB/IeTBOPUTEBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)

2 (HeynOB/IeETBOPUTEJILHO) (He
3aUTEeHO)

Huke 60 6ammoB

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

12.1. OcHoBHas /MTEparypa

1. Koporun H.B. Obujast xumust : yuebHuk jjis BTy30B / H. B. KopoBuH. - 7-e u3g., ucnp. - M. :
Beicmas mkomna, 2006. - 556[4] c. : ui., Tabmn. - (ITobeaurens KOHKypca yueOHUKOB). - brubmiorp.: c. 546.
-ITpeam. ykas.: c. 547-558. (Hanuuue B 6ubmioreke TYCYP - 220 3K3.)

2. OcHoBbl 001Iell U (r3nveckol XUMHUM [DNeKTPOHHBIA pecypc]: Yueb6Hoe mocobue/ M.B.
TuxoHoBa, W.A.EkumoBa; ToMcCKuii TroCyZapCTBeHHbIM YHMBEPCUTET CUCTeM yIIpaB/ieHUs U
paguosnekTpoHuKH (Tomck), Kadeapa pasrosneKTpOHHBIX TEXHOIOTHUI U 5KOJI0TMYeCKOr0 MOHUTOPUHTA.
- ONeKTpPOH. TeKcToBble AaH. - Tomck: 2015, 200 c. [DnekTpoHHBIM pecypc] - Pexxum pocrymna:
https://edu.tusur.ru/training/publications/5136, cBo60gHBIH.

12.2. lono/siHMTe/IbHAA IMTeparypa

1. Tmunka H.JI. O6mas xumus : yuebHoe mocobue s By3oB / H. JI. ['iuHKa. - 11-e u3z. - M.-J1.
: Xumust, 1964. - 688 c. : un., Tabsn. - imeH. ykas.: c. 669-670. - I[Ipeam. yka3s.: c. 671-688. (Hannuue B
oubmioreke TYCYP - 37 3k3.)

2. AxwmetoB H.C. Heopranuueckasi xumusi : yuebHoe mocobue s By3oB / H. C. AxmeTos. - M. :
Broicmiast mikoma, 1969. - 638[2] c. : un. - Ilpeam. ykas.: c. 629-639. - b. 1. (Ha/mure B OHOIMOTEKE
TYCYP - 15 3k3.)

3. Xumus: YuebHoe mocobue / I. B. CmupHoB, I. M. fIKyHnHa; MUHHUCTEPCTBO 00pa3oBaHUs
Poccuiickon  ®epepanuy, TOMCKUM TOCYyJapCTBEHHBIM  YHUBEPCHUTET CHUCTeM  YIIpaB/lIeHUS U
paZiro31eKTpoHUKHY, Kadegpa TexHO/MOTUM PaIM03/IeKTPOHHOM anmnaparyphl. - Tomck : TMIII0, 2000. -
157 c. : un. (Hammuue B 6ubmoteke TYCYP - 31 3K3.)

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

5. Yukun E.B. Xumus [Tekct]: yue6Hoe mocobue / E. B. YukuH; MuHucTepcTBO 00pa3oBaHus U
Hayku Poccuiickoii ®Pepnepaiiy, TOMCKUM ToCy/lapCTBEHHbIN YHUBEPCUTET CHUCTEM YIIpaBlIeHUS U
pagro31eKTpoHuKH (Tomck), @akymbTeT AUCTAaHIIMOHHOTO 00yueHwus. - Tomck: Db KoHrent, 2012. - 170
C.: Wi. - bubmuorp.: c. 157. (Hanmuuue B 6ubmmoreke TYCYP - 62 3K3.)

6. Xumus [OnekTpoHHbI pecypc] : yueOHoe mocobwe / E. B. Yukun ; Tomckuii
rOCyJapCTBEeHHbIM YHUBEpPCUTET CHUCTeM yIripaBieHusi U paauo3nekTpoHukd (Tomck), Kadeapa
Pa/IM03/IeKTPOHHBIX TEXHOJIOTHUH U 9KOJIOTUUeCKOTO0 MOHUTOPUHTA. - DJIEKTPOH. TEKCTOBBIE JjaH. - TOMCK :
[6. u.], 2012. - on-line, 170 c. - B. 1. [OnekrponHsi pecypc] - Pexum pgocryma:
http://edu.tusur.ru/training/publications/1138, cBoOOAHBIH.

12.3. YueOHO-MeTOAMYECKOE TOCOOHE ¥ MPOrpaMMHOe ofecreyeHme

1. Xwumusi [OneKTpoHHBIN pecypc]: Metoguueckue yka3aHusl [jisi TIPOBeJleHUs MPaKTUUeCKUX
3aHATUN W OpPraHW3alMM CAMOCTOSITE/IbHOM PabOThI CTYAEHTOB MO AUCLUIUIMHE «XuMus»/ TrxoHOBa
M.B; 2015. - 21 C. [DneKTpoHHBIM pecypc] - Pexxum JlOCTyTa:
https://edu.tusur.ru/training/publications/5137, cBob6ogHBIH.

2. Yuxkun E.B. JlabopatopHbie paboTsl 1o xumuu [Tekcr]: yue6HO-MeToanueckoe nocobue / E.
B. UnkuH; MunucrepcTBo obpasoBanus U Hayku Poccuiickori ®epeparun, ToMckuid TOCyAapCTBEHHBIN
YHUBEPCUTET CHUCTeM yripaB/ieHUss U paauodnekTpoHuku (Tomck), Kadenpa pagno3meKTpoHHBIX
TEXHOJIOTHH U 9KOJIOTUUeCKOro MOHUTOpUHra. - Tomck : TYCYP, 2012. - 77 c. : un., Tabsn. - Bubmuorp.: c.
73. (Hanmuuue B 6ubmoreke TYCYP - 51 3k3.)

3. Yukun E.B. C6opHUK 3azau 110 001eit xumuu [Tekcr] : yue6HO-MeToquueckoe nocobue / E.
B. Yukun; pell. KaHj. xuM. HayK A. U. I 'anaHoB; pery. C. 5. AnekcanpoBa; MUHHUCTEPCTBO 0O6pa3oBaHUs
v Hayku Poccuiickor ®epepanuu, TomMcKHAN TOCynapCTBeHHbIM YHHUBEPCUTET CUCTEM YIIpAaB/IeHUS U
paguo3nekTpoHuky (Tomck). - Tomck: ToMcKuii ToCyapCTBEHHbIM YHUBEPCUTET CUCTEM YTIpaB/ieHUs U
paro31eKTpoHuKH, 2015. - 296 c. (Hammuue B 6ubmmoteke TYCYP - 100 3k3.)

4. Yukun E.B. JlabopatopHbie paboThl 10 XUMWUU [DJIeKTPOHHBIM pecypc] : ydeOHO-
metozmnueckoe rocobue / E. B. UukuH ; ToMcKuii TOCyZapCTBEHHBIN YHUBEPCUTET CHCTEM YTpaB/eHUs U
paguo3nekrponuky (Tomck), Kadeapa pagriosieKTpOHHBIX TEXHOIOTUMA M 9KOJIOTMUeCKOro MOHUTOPHUHTA.
- DNeKTpPOH. TeKCTOBbIe faH. - Tomck: [0. u.], 2012. - on-line, 78 c. - B. 11. [DnekTpoHHbII pecypc] -
Pexxum foctyma: http://edu.tusur.ru/training/publications/3020, cBo60gHBIH.
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5. Yukun E.B. CO0pHUK 3a/jau ¥ ynpakHeHUH 1o o61mel xuMuu [OneKTpoHHbIN pecypc] / E. B.
UunikuH; ToMCKUM rocynapCTBeHHbIM YHUBEPCUTET CHCTeM YIpaBleHUs U Pafii03/eKTPOHUKU (ToMck),
Kadenpa pasiriosieKTpOHHBIX TEXHOIOTUM U 9KOJIOTHYECKOTO MOHUTOPHUHTA. - DJIEKTPOH. TEKCTOBBIE JjaH.
- Tomck: [6. m.], 2012. - on-line, 220 c. - B. 1. [DnekTpoHHBIM pecypc] - Pexum mgoctyma:
http://edu.tusur.ru/training/publications/642, cBoOOAHBIHA.

12.4. Ba3bl AaHHBIX, UH()OPMALIOHHO CIIPABOYHbIE U MIOUCKOBbIe CUCTEMBI
1.  http://edu.tusur.ru — HayuHO-0Opa30BaTe/bHBIM ITOPTas
2. http://www.chemistry.narod.ru,  http:/www.xumuk.ru —  HH(pOpPMaLMOHHO-CIIPABOUHbIE
pecypcel
3. http://elibrary.ru — HayuHas 371eKTpOHHas1 OMOMMOTEKA
4. http://www.twirpx.com — 3/1eKTpPOHHbIE KHUTH 10 XUMHHU
5. http://mv-tihonova.ucoz.ru - uHpOpMaLMOHHBIN callT AJs cTyfeHToB TYCYPa

13. MarepuaibHO-TEXHHYECKOe 00ecrieyeHue JUCIUTTHHBI
XUMUUeCKasi TIOCy/ja, XMMHUYeCKre peakTHBbI, KaJlOpUMeTpbl, HA00p apeoMeTpOB, BoAsHast OaHs,
TePMOMETPBI, J1eKTpUYecKas IVINTKa, MeTa/l/InueCcKre U rpauToBble 3/1eKTPO/bI, IITaTUBHI.

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

15. MeToanueckye peKOMeH/AaLH 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 2015 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 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

OK-5

CTII0COOHOCTBIO HAYUYHO aHATM3UPOBaTh

COLHa/JIbHO 3HaUMMEbIe HpO6J’[EMbI " Mpo1jecCcChI,

YMeHHE HUCII0/Ib30BATh Had IMMPAKTHKE METOAbI

T'YMdHHUTAPHBIX, 3KO/IOTUYECKHX, COLINA/IbHBIX 1

9KOHOMHYECKHX HAayK B Pa3/IMUHbIX BUAX
ripodeccroHaIbHOMN U COL[MaTbHOMN
JesITeIbHOCTH

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

'Z[O]DKEH 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
Lesjiax u3yueHuda CBOMCTB MaTepHra/I0oB UIN

15E3 (17178

OO1Me XapaKTepUCTHKH TI0Ka3aTesneld M KPUTePUEB OLIEHUBAHUS KOMITeTEHIMM Ha BCeX 3Tarax
TIpUBe/leHbI B Tabsuile 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

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

YMe€HHe HCII0/Ib30BdTb HaA IIPAKTHKE METOAbI

2 Peanu3anus KOMIeTeHI[UH

2.1 Komnerennua OK-5
OK-5: criocoGHOCTBhIO HAyUHO aHa/IM3HUPOBaTh COIMA/ILHO 3HAUMMble TIPOOJeMBbI M TMPOLIECCHI,

Ir'YMaHUTapHBIX,

9KOJIOTUUE CKUX,

COoMa/JIBHBIX M

5KOHOMHYEeCKHX HayK B Pa3/IMYHBIX BH/ax Npo(eCCUOHaTbHOU U COLMA/IbHON JlesATeIbHOCTH.
st popMHUpOBaHUS KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHUS
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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 HOpPMUPOBAHUS KOMIIETEHI[UH U UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

dHaJ/IM3d, OCHOBHEIE

TIOHATHA 1 3dKOHbI XMMUU,

TeopeTUUeCKHe OCHOBBI
CTpOEHUs BellleCTBa,
CBOMCTBA BelleCTB U UX
peakLMOHHYI0
CTIOCOOHOCTbD, YC/IOBUS
MPOTEeKaHUs PeakLyu,
(bakTOpkI, BAUSIOLIME HA
CKOPOCTb U HarlpaBJieHUe
MpPOTEeKaHUs peakLuu,
JHepreTuyecKre
M3MeHeHus1 B TpoLjecce
TpPOTeKaHUs peaKiuu,
3aKOHOMEPHOCTH
TpOTeKaHUs
3/IeKTPOXUMUUE CKUX
TMPOLIeCCOB, MPOLIeCChI
KOpPPO3UU MeTasuIoB U
MeTO/bI 3aI[UThI OT
KOPPO3UH, TIPOL[eCCHI,
rpoTeKarole npu
r3MeHeHUH (a30BbIX
paBHOBECUU B
reTeporeHHbIX CHCTeMax

CocraB 3HaThb YMmeTb Bnagets
CopeprkaHue OCHOBHBI€ 3Tarbl U Hay4YHO aHa/IM3UpPOBATh HaBbIKaMH HayYHOTO
3TaroB MeTO/Ibl HAyYHOTO CYLLIHOCTb XUMUYeCKHUX aHa/m3a U3y4yaeMbIX

TIPOLIECCOB; BBISIBJISITH
CYLLIHOCTb
eCTeCTBeHHOHAYYHBIX
TMIPOLIECCOB U UX
3HAUMMOCTD B
ripoeccroHaNbHON
JiesiTe/TbHOCTH; TIPUMEHSITh
MeTO/Ibl TeOpeTHUe CKOTO
HCC/IeloBaHUS U (PU3UKO-
MaTeMaTHyeCKui arrapar
JUIsL pelleHust
MpaKTUUeCKUX 3ajjau
ripogeccroHaIbHOU
JlesiTeIbHOCTH

TIPOL[ECCOB; TIOCTAaHOBKHU
Liesier M 3ajau
5KCTIePUMEHTATbHOTO
vccienoBaHus, 00paboTKM
Y aHa/IM3a pe3yJibTaToB
5KCIIePUMEHTa.

Bunbl 3aHATHI

* IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuuy;

* CamocTrodTe/bHas
pabora;

 IlpakTuueckue
3aHATUS;

* JlaboparopHsbie
3aHATUS;

* Jlekumuu;

* CamocTrosiTe/ibHas
pabora;

* JlaboparopHble
3aHATHS;

* (CamocTrodTenbHas
paborta;

Wcnons3yemblie
CpeJCTBa
OLIeHUBaHUs

* KoHtposnbHas paboTa;
* Ortyet no
naboparopHoii pabore;

* Ortyer no
VHUBU/1yaIbHOMY
3a/laHUIO;

* Ornipoc Ha 3aHATHUSIX;
* KoHcriekT
CaMOMO/JTrOTOBKHY;

e 3auerT;

* KonrposnpHas pabora;
* Otyer no
naboparopHoii pabore;

* Otyer no
VHAWBU/1yaIbHOMY
3a/laHUIO;

* Onpoc Ha 3aHATHUSAX;
* KoHcnekr
CaMOTIO/ITOTOBKY;

* 3aueT;

* Otyet no
naboparopHoii pabore;
* Otyet no
VH/IUBUYaTbHOMY
3a/IaHUIO;

e 3auert;

(DOPMYJ'II/IPOBKE[ roKasatesieil u KpUTepUEB OLI€eHWBAHUA ,I:[EIHHOI‘/JI KOMITIeTeEHIIUM TIpUBELE€HA B

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

¢dbopmynupyet
XUMHWYeCKHe 3aKOHBI;

* BocrnpousBogut
TeopeThueCcKui
MaTepuan 6e3
WCTIO/Th30BaHUS yuebHOTO
1ocoowus;

* CBo0opHO M3/Maraet
MaTepua B yCTHOU
(opwme;

* Amnanusupyert u
BOCTIPOU3BOAUT
B3aMMOCBSI3b
XUMUYEeCKUX TIOHATHH U
3aKOHOB;

ripoLiecca 1 ero
3HAaYMMOCTb B
ripodeccrioHaIbHOM
JlesiTeNTbHOCTH;

* Ncrnionb3yeT 0OCHOBHBIE
3aKOHbI XUMUU U (HU3HKO-
MaTemMaThueCKui
anmapar /151 pelieHus
MpaKTUYeCKUX 3a/1a4y
TBOPYECKOT0 XapakTepa;

* CaMOCTOAITe/IbHO
TIpPUMeHsIeT MeTO/bI
TeopeTH4eCcKoro
WCC/Ie[JOBaHUS JJ1s
pelleHUs MpaKTUueCKUX

3a/1au ;

CocraB 3HaTb YMmeTb Bnagets
OmmuHo * 3HaeT OCHOBHbIE * Ymeer * B coBepleHCTBe
(BBICOKHI YPOBEHb) | 3Tarlbl U METO/bI CaMOCTOSTe/IbHO BJla/ileeT HaBblIKaMU

HayYHOI'O aHa/In3a; BBISIBUTE ¥ HAYUHO HAy4YHOI'O aHa/n3a

* 3HaeT OCHOBHbIE [IpOAHa/IN31uPOBaTh U3yYyaeMbIX IPOLIeCCOB;
TIOHATHA XUMUU; CyLJHOCTB * CaMOCTOATe/ILHO

* CB00OOAHO eCTeCTeHHOHAayYHOI'o OCyIL|eCTB/IsIeT

MOCTaHOBKY Liejiel U
3a/a4
5KCIePUMEeHTAa/IbHOTO
WCCJIeIOBaHUS, UCXOAS U3
T71aHa paboThI U
TeopeTUYeCKUxX
MpeAnoChLIOK ;

* (CocraBnsieT OTUeT B
TeyeHUue MJIaHUPyeMOro
3aHATHS;

¢ CamocTosTenbHO
obpabatbIBaeT 1
aHa/M3upyeT pe3ysbTaThl
5KCIepUMEeHTAaIbHOTO
HCCJIe[IOBaHUS;

0 (1oporoBbIv

HAYyYHOT'O aHaJ/Ih3d,

TIperiofiaBaresisi yMeeT

Xoporo (6a30Bbiii | ¢ 3HaeT OCHOBHBIE e Ymeer * Biageer 0CHOBHBIMU
yPOBeHb) 3Tarlbl U MeTOALI CaMOCTOATE/TbHO UJIU C HaBBIKaMU HAYYHOI'O
Hay4HOI'0 aHa/n3a; TOMOLL[bIO aHa/m3a n3ydyaeMbIxX
* 3HaeT OCHOBHELIE TrperofaBaTesisi BbIABUTb | TIPOLIECCOB;
TTOHATHS XUMUU; Y Hay4yHO e CamoCTOSTe/NbHO UIH
. CDOpMyJII/IpyeT MpOaHa/IM31UPOBATH C ITIOMOLbIO
XUMHUECKHe 3aKOHBI; CyIJHOCTb npero/aBaress
. BOCHpOI/BBO,Z[I/IT €CTeCTEHHOHAY4YHOro OCy1leCTB/IsIeT
TeopeTI/I‘JECKI/II‘;I rnpornecca u ero TMMOCTaHOBKY HeJ'IEﬁ u
Marepuar C 3HAUYMMOCTb B 3a/a4
HCIIO/Ib30BaHUEM HPOCI)ECCHOHaHbHOﬁ 3KCIIepUMEeHTa/IbHOI'O
TEOpeTUUeCKUX 3HaHuii | ACATEIbHOCTH, UCC/IeJOBAHMs, HCXOAS U3
Win yqe6HOF0 HOC06I/IH; * I/ICHOIH:BYET OCHOBHBI€ | IIJIaHa pa6OTBI u
o YaCTHYHO M3/1araeT 3aKOHbI XUMUU U HU3UKO-| TeopeThueCKUX
Marepua B yCTHOM MaTeMaTHhueCKUM MPeATOChIIOK ;
dopwme; anrapar J/1s1 pelleHns * CocrapnsieT OTueT B
CTaHIapTHBIX TeyeHHe MJIaHUPyeMOro
MpaKTUYeCKUX 3a/1ay; 3aHATUS;
* CamocTosATe/IbHO WA | * CaMOCTOSTeIbHO WIN
C TIOMOLLIBIO C TIOMOIIbIO
rperozaBares Tipero/iaBaresis
TIpUMeHsIeT MeTOAbI obpabarbiBaeT 1
TeopeTHhueCKoro aHa/IM3upyeT pe3y/bTaThl
WCC/ie[JoBaHUs 11l 9KCIIepUMEHTA/IbHOTO
pelieHus MPakKTUUeCKUX | KUCC/Ie0BAHMS;
3ajiay ;
YIOBNIeTBOPUTENIBEH | ¢ 3HAeT OCHOBEI * C nomo1bro * Bnazgeer 6a30BbIMU

HaBBIKaMH HAYyUHOTI'O
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YPOBEHb)

* 3HaeT OCHOBHbIE
TIOHSATUS XUMUU;

* YacTtruHo
dhopmynupyet
XUMHYeCKHe 3aKOHBI;
* BocrpousBogur
TeopeThueCKun
MaTepuar C
WCTI0/Tb30BaHUEM
yuebHOro mocobus;

BBISIBUTb U HAYYHO
TIpOaHaIUu3upOBaTh
CYILLIHOCTb
eCTeCTeHHOHayYHOI O
nporiecca u ero
3HAUMMOCTb B
ripogeccroHaIbHOM
JiesiTeNIbHOCTH;

* Ncrnionb3yeT 0OCHOBHBIE
3aKOHbI XMMUH U (PU3UKO-
MareMaTrhyeCcKUi
anrapar /i/1s pelleHust
NPaKTUYeCKUX 3a/iau
0a30BOro ypoBHS;

* C noMo1sro
nperno/aBaresis
TIpUMeHsieT MeTO/[bl
TeopeTHYeCcKoro
VICC/Ie[J0BaHUS JJ1s
pelleHus] IPaKTU4e CKUX

3ajiau ;

aHa/M3a u3yvyaeMblx
TPOLIeCCOB;

* C noMouibro
TiperoziaBaress
OCYyLeCTB/IsIeT
TOCTaHOBKY Liesiel U
3a/au
5KCIIePUMEHTaIbHOTO
WCCIIeIoBaHuUsl, UCXO/s U3
T1aHa paboThl U
TeopeTHyeCcKuX
NPeToChIIOK ;

* Cocrasiser oTueT
YaCTUYHO B TeUeHHe
TJIaHUPYEeMOTO 3aHSITHS
WY B HeayIuTOpHOe
BpeMms;

* C noMouipro
TriperoziaBaresis
obpabatbIBaeT U
aHa/M3upyeT pe3y/bTaThbl

3KCIIepUMEeHTa/IbHOI'O
Hncc/i1eq0BaHMA;

3 Tunosble KOHTPO/IbHBIE 3a/JaHUSA
[ peanvi3aliiu BhIllIeTiepeurc/IeHHbIX 3a7iad 00y4yeHHsl UCTIOJb3YIOTCSl TUTIOBble KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTephasibl, HeoOXoAUMbIe /i1 OLleHKU 3HaHWM, YMeHWH, HaBBIKOB W (W/IH) OIIbITA
JlesITeIbHOCTH, XapaKTepU3yHOIUX 3Tarbl (OPMUPOBaHUSI KOMIIETEHLIMM B MpOLiecCeé OCBOEHHS
oOpa3oBaTebHOM MPOrPaMMBI, B CIEAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CAaMOIOATOTOBKY
"OCHOBHBIE K/IaCChl HEOPraHUYeCKUX COeJuHeHWH. PeakIMOHHasi CIOCOOHOCTL BelecTB."
(Knaccudukaupyss XxMMA4YeCKUX coefuHeHUW. buHapHble coefyiHeHMs, WX OCHOBHble TUMbL. CTerneHb
okucneHusi. CocraB 6MHapHbBIX coeiiHeHUA. KUCIO0TBI, COMM, OCHOBaHUSI, OKCU/IbI, MX K/lacCU(UKaLus U
xuMuueckre coiictBa. CBoiicTBa amdoTepHOCTH. PeakiMoHHasi CriocOOHOCTh aM(OTEePHBIX OKCHOB U
TUJIPOKCH/IOB)

3.2 Tembl MHAUBHUYa/TbHBIX 3a/lAHUA

— 1.0OcHOBHBIe TTOHATUSA U 3aKOHbI XUMUU

— 2.0OcHOBHbBIE K/IaCChl HEOPTaHWUECKUX COeJUHEHWH. PeakIiMoHHasi ClToCOOHOCTD BeITeCTB.

— 3.DHepreTviKa XMMHYeCKHUX MPOLeCCOB. XMMUUeCKas TepMOAUHaMKKa

— 4. XuMunueckas KMHeTHKa. XUMUYeCKoe paBHOBeCue

— 5.D/eKTpoxuMuueckue nporeccsl. Kopposus MeTtasios

— 6.0a30Bble paBHOBECHUS B reTepOreHHbIX CUCTeMax

— WupguBupayanbHoe 3ajsaHve «OCHOBHbIe TIOHATUST M 3aKOHbI xumun» BAPUAHT NelO 1.
OpunakoBoe /i1 yuciio mosiekys B 0,5 r asora 1 0,5 r MeTaHa? 2. BEIUMC/IUTE MOJIIPHYIO MacCy BellecTBa,
ectn macca 500 mn ero mapoB npu 87 0C u paBnenun 96 kIla paBHa 0,93 r. 3. Haittu QakTop
5KBMBAJIEHTHOCTH U 5KBHBAJIEHTHYIO MaccCy 37eMeHTOB B coepuHeHusx: MgO, NiCl2, CaF2. 4. Haiitu
SKBUBaJ/IeHTHbIe Macchl coearHenuii: HNO3, Cr(OH)3, Co(NO3)2, P205. 5. Onpegenure o0beM a3oTa
(H.y.), MCTIO/IB30BAHHOTO /11 CUHTEe3a aMMHaKa, eC/Iy IoJIydeHo 8,5 I MpoJyKTa peakLiyy.

— UWupuBupayanbHoe 3amaHue «OCHOBHBbIE K/IacChl HEOPraHWYeCKUX coeguHeHui» BAPUAHT
Ne5 1. HanmiumTe opmysibl BellieCcTB: Cy/lb(ar JUTHsI, epx/iopaT aMMOHUS, UOANJ, CBUHLIA, TUIPOKCU],
maprasua (II), rugpokcuy maruusi, oprodochopHasi KACI0Ta, a30TUCTasi KMCI0Ta, okcug cBuHLa (IV),
okcup, xpoma (VI), okcupg docdopa (III). 2. HazoBuTe ciefyrolue coefAuHEHUsI MO0 COBPeMeHHOU
HOMEHKJ/IaType U YKaXuTe, K KaKOMy K/IaCCy HeOpraHu4yeCKux CoeMHeHUU (KWC/IO0Thl, COMA, OCHOBaHUS,
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oKcuzibl, OuHapHbIe coemuHeHus1) oHu otHocstcs: CdS, H2SO3, LiH, TiO2, KMnO4, RbOH, HCIO,
Mg3N2, Sn(OH)2, MnO. Hanuiute ypaBHeHUs! 371€KTPOJUTHUYECKOW AUCCOLMAIIMN 3TUX COeJUHEeHUH.

3.Hamummwmre ypaBHeHus peakiii: a) Ag + HNO3(koni) =...; 6) Fe203 + NaOH =...; B) CaCl2 +
Na2CO3 =...; r) Ca(OH)2 + H3PO4 =...; n) Si +02 =...; e) CaO + SiO2 =...; x) H2 + CI2 =...; 3) Li
+H20 =...; u) HI + AgNO3 =...; k) SO2 + H20 =... 4. Kakuie pOAyKTbl MOTYT OBITH IOTy4YeHBI B

pe3ynbTare peakuyu Zn(OH)2 c¢ HCI? HanumuvTe ypaBHeHHsI peakLUi, YKa)KUTe THIbI 00pa3yroImxcs
coser (Kuciasi, OCHOBHasi, HOpMasbHasi), JlaiTe Ha3BaHUS TOJyYEHHBbIM coefAuHeHUsM. 5. Hanwmiwre
ypaBHeHUsI peakL|ii, C MIOMOLIbI0 KOTOPBIX MOYKHO OCYIIeCTBUTh Criefytoliye npeBpailenus: Fe — FeO
- FeSO4 - Fe(OH)2 - FeCl2.

— WHpuBuayanbHOe — 3afjlaHUe  «DHepreTMka  XUMHWYECKHMX  IIpOLeccoB.  XuUMHUUecKas
TepmoguHaMuka» BAPUAHT Ne4 1. PaccuuraiiTe TerioBo >S(¢eKT peakiuu, 3ardiiuTe
TePMOXMMUYECKOe ypaBHeHHe peakiny. CKObKO Oapus U KUC/IOpo/Ja B TpaMMax BCTYIUJIO B PEaKI[HIO,
ecnu B xo/le Heé Bbigenuioch 2740 k/x TernoTel? 2Ba(TB) + O2(r) = 2BaO(TB) 2. PaccuuTaB n3MeHeHUe
sHepruu ['nb6ca, ycTaHOBUTE, TIPU KaKOW TeMIlepatype Haubosiee BepOsITHO TIPOTeKaHUe JaHHOUM peakI[uu
—npu 25 0C wmm nipu 100 0C? ZnO(tB) + CO(r) = Zn(1tB) +CO2(T) 3. [ToKa>kuTe pacyeToMm, MpH KaKUxX
TeMIlepaTypax BO3MOKHO MPOTeKaHWU peakLiMM B IpsiMoM HaripaBieHun. N2(r) + O2(r) = 2NO(r)

— MWupuBuayanbHoe 3aziaHue «XUMHUeCKass KWHeTHKa. XUMHU4eckoe paBHOBecue» BAPUAHT
Ne27 HanuiuTe KMHeTUueckoe ypaBHeHue peakiuu: C(tB) + H20(r) = CO(r) + H2(r) Kak usmeHuTcs
CKOPOCTh DeaklliH, ec/id: a) B CUCTeMe YMeHbLIUTh JlaBlieHre B 3 pa3a; 0) yBelUUUTb KOHLIEHTPALUIO
MapoB BO/bI B 3 pa3a; B) yMEeHbIIUTh KOHLIEHTPALIUIO NapoB BOAbI B 2 pa3a. OnpeenuTs TeMIiepaTypHbIN
KO3(DQULIMEHT CKOPOCTU peakLvu, ec/id TIpYU MOHWKeHUU TeMriepatypbl Ha 45 0C peakijusi 3aMe//iiach B
25 pa3. Peakuus nporekaet ripy 20 0C. DHeprusi akTUBaLlMM peakLii B OTCYTCTBUM KaTaav3aropa paBHa
75 k/)x/MoJib, @ B MPUCYTCTBUMU Katanuzaropa — 50 k/[>k/mosib. Bo CKObKO pa3 Bo3pacTaeT CKOPOCTb
peakiMd B TPUCYTCTBUM KaTajn3aTopa? B KakoM HampaBieHUd OyfeT TPOUCXOAUTh CMeleHHe
paBHOBecusi peakiyu S(TB) + 2N20(r) = SO2(r) + 2N2(r) ; AHAO= -460 k[I>K ecnu: a) yBeIUUUTH
Temreparypy; 0) YMEHBbIIWTL [laBjieHWe B CHUCTEME; B) YBEIMUUTh KOHIleHTparuio okcuga asota (I).
3anuilvTe BbIpa)KeHHWe KOHCTAHTbl paBHOBecusi A peakuuu: H2(r) + I12(r) = 2HI(r) Bbrumciutb
KOHCTAHTy paBHOBECHUsI peakI|H, eC/TM HadyajbHast KOHLeHTpausi H2 Obiia paBHa 0,5 Mosb//1, HauabHast
KOHLUeHTpauus 12 - 0,2 Mosib/n U K MOMEHTY paBHOBecHs npopearyupoBasio 20% Bogoposa.

— WHupuBuayanbHOe  3aZlaHue  «ONeKTpoXuMuuyeckude Iiponjecchl. Kopposuss  MeTaioB»
BAPUAHT Ne29 1. 3amucare CXeMy TrajbBaHMUECKOTO 3/IeMeHTa, COCTOSIero W3 Ko0a/lbTOBOTO U
KaJMHEBOTr0 3/IeKTPO/IOB, MOTPY)KEHHbIX B PaCTBOPbI CBOMX COJiei; HalmMCaTh YpaBHEHUS 3/1€KTPOJHBIX
TIPOLIECCOB; HAINMCaTh ypaBHEHWE peakLuM, KOTopasi MPOTeKaeT B raJlbBAHUUECKOM 3JIeMeHTe; paCCUMTaTh
IeKTPOABWXKYILYI0 CWIy TajJbBaHUUECKOrO 5Sj/leMeHTa MpPU CTaHJApPTHBIX YCIOBUSX; 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 MPOL[ECCOB TIPU 3/IEKTPOJIU3€ U yKa3aThb, KaKKe MPOAYKThl 00pa3yroTCs Ha KaTofie U aHOo/ie: a
) pacriiae CaBr2 c uHepTHBIMU 3/1eKTpoziamu; 6) pactBop HBr ¢ 1juHkoBBIM aHojoM; B) pactBop Sr(NO3)
2 c rpaduToBbIMU 371eKTposamu; r) pactBop CoSO4 c HepacTBOpUMBIMU 3eKkTpojamu. 3. Kakue
MIPOYKThI 00pa3yroTcs Tipy 3eKTposu3e BogHoro pactBopa KCl ¢ uHepTHbIMU 31eKkTposaMu? HanuiiTe
yPaBHEHHsI 3/I€KTPOJHBIX TIPOLIECCOB. BBIUMCIUTL MacCy WM 00BeM TPOAYKTOB Ha 3/EKTPOfax ,
00pa3yrouxcsi Tpyd MPOINycKaHud Toka cuiod 10 A B TeueHun 30 MHHYT, €C/IM BBIXOJ, MPOAYKTa
coctaBsieT 70%. 4. CoCcTaBUTb CXeMy KOPPO3WOHHOTO TrajlbBaHMYECKOTO 3/1eMeHTa, BO3HUKAIOLEro BO
B/Ia&YKHOM BO3/lyXe TIPU KOHTaKTe aJtOMUHUS U XpoMa. HamucaTte ypaBHeHUs 5/1€KTPOJHBIX MPOLIeCCOB U
ypaBHeHHe mpolecca Koppo3uu. 5. LIMHKOBYHO MJIaCTHHY, TIOKPBITYHO Me/biO, OMYCTWIA B PacTBOP
cepHOMl KuCIOThL. OrmpefenuTe TWI TOKPBITUS, HaNWILKWTE YpaBHEHWs] S7eKTPOJHBIX TMPOLECCOB
KOppPO3WH, €C/Au TIOKpbITWEe He paspylleH0O W B CJydyae ero paspyllieHus, COCTaBbTe CXeMy
rajibBaHUYeCKOr0 3/1eMeHTa.

— HMupuBupyancHoe 3aziaHue «@Pa30Bble paBHOBeCUsl B reTeporeHHblx cucremax» BAPUAHT
Nel 1. ITo ariarpaMme miaBKOCTH JABYXKOMIIOHEHTHOW cucteMbl Mg-Ca orpezieniUute: a) TUI JAarpaMMbl;
0) urcsio u BUJ (a3, UMC/I0 KOMIIOHEHTOB M UKMCJIO CTeTieHel cBOOO/bI /i1 obsiacTeld quarpamMmel 1-X; B)
YHMCIO0 ¥ BUJ, (a3, YMC/I0 KOMIIOHEHTOB U UMCJIO CTereHeid cBoOoab! Ayt uHuk ararpamMbl AD, NF, DC,
CE, EO, ND, DM, LE, EB, CK, DP, EQ, AU, OS; yka3aTb JIMHUU COMU/YCa U TMKBU/YCA; T') UACIO U BUJ
(a3, uMC/I0 KOMIIOHEHTOB UM UYKCJIO CTereHel cBobogwl ansi touek A, D, C, E, O; np) Temmeparypsl
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TUIaB/IeHHs] YUCTBIX KOMITOHeHTOB Mg u Ca; e) TemmepaTypy IUIaB/ieHUsS U COCTaB 00pa3yro[erocs
XMMHUUECKOT0 COeJJMHEHUS]; )K) TeMIepaTypy IJaB/eHWs U COCTaB 3BTEKTUUYECKUX CMecel; 3) COCTaB U
MacCy TBepZAOH M >KuAKoW (a3, KOTopble 00pa3yroTCs MPU OXJIXKJEHHWH >KUAKOTO pacIiaBa HayaabHOU
temriepatypsl 800 CO mo temneparypbl 650 0C; Macca pacriaBa - 200 1, ero nepBoHaya/ibHbIA COCTaB -
45% Ca n 55% Mg.

3.3 TeMBbI 01IPOCOB Ha 3aHATHAX

— Pasgen 1. OCHOBHBIE [TOHATUA 1 3AKOHbBI XMMUWMU 1. [laiiTe onpeseieHUs] HOHATUSAM
«arom». V13 yero oH COCTOUT, UMeeT /i1 OH 3apsaj? IIpuBesuTe ry1aHeTapHYHO MOZeE/Ib CTPOEHUs aTtoMa. 2.
KakoB 3apsif ssekTpoHa? 3a cueT 4ero IpoTeKaeT XMMUUecCKas peakLus, B ueM ee CyljHOCTb? 3. YUto
Takoe MoJjieKysa? Mmeer i1 oHa 3apsaz? IIpusBeaure npumeps! MOJIeKy/l BelecTsB. 3 yero oHU COCTOAT?
4. Yto Takoe noH? VMeet v OoH 3apsj? Kakue eCcTb TUIIbI MOHOB M KakK OHU HasbiBaroTCs? Ilpusenure
NpUMepbl MOHOB pa3Horo tura. Kak o0pasyroTcst Te WM MHbIe TUITBI MOHOB? OT 4ero 3aBUCHUT 3apsif
voHa? 5. [IpuBesyvTe nprMep XMMHUUECKOIO 3/IeMeHTa B COCTOSIHUSIX: aTOM, MOJIeKysia, MOH. [loscHuTe, B
yeM pa3HHUL[a MeXX/ly STUMU TPeMsi COCTOSTHUSIMU M KaKUMU CBOWMCTBaMU 00/1a/laeT Ta WM WHAsl YaCTHUIIA.
6. Uro Takoe KoinMyecTBO BeljecTBa? Kak oHO oOo3HauaeTcsi, B ueM u3MepsieTcss? CKOMBbKO YaCTHI]
cozepxut 1 Mosb BermectBa? Kak 0603Hauaercst uricsio yactui]? 7. Yto Takoe MosisipHasi Macca? Kak oHa
o003HauaeTcs, B ueM u3MepsieTcsi? Kak paccuutarbh MOJISIPHYIO Maccy BeiecTB? 8. IIpuBeauTe TipuMepbl
XUMHYeCcKuX BeljecTB. UTO MoKa3bIBaIOT MOJCTPOYHbIE UHZEKCHI B (hopMy/iax XMMHUYeCKUX BelecTB? 9.
Uro Takoe cTexroMeTpuyeckye Ko3QuiueHTbI? [ yero Mx paccTaB/sitOT B YPaBHEHUSX XUMHYECKHUX
peakuuii? KakoBbl MpaBuia pacCTaHOBKK Ko3(Q@uuueHToB? UTO MOKas3blBaeT CTeXUOMeTpHUYeCKHUi
kK03 ¢uLeHT B ypaBHeHUHU peakiuu? 10. CopmynupyiiTe 3akoH ABoragpo. UTo Takoe HOpMasbHbIe
ycnoBusi? Uto Takoe Mo/sipHbIN 00beM rasza? Kak oH 0003HauaeTcsi, B ueM U3MepsieTCsl M UeMy OH paBeH?
Kaxkoii o6bem 3aHuMaeT ra3 KosmmuecTBoM 1 Mosb mpu H.y.? 11. Kak paccuuThiBaeTcsi 00beM Tasa npu
YC/IOBUSIX, OTJIMYHBIX OT HOpMa/ibHbIX? IlpuBesurte ypaBHeHue MeHpeneeBa-KamnelipoHa, noscHuTe
Kakve BeMUMHBbI TaM UCronb3yrorcs. 12. [lpuBesure oCHOBHBIE (OPMY/bI [/Isl pacueTa KOJIMYeCTBa
BelllecTBa. Kakue Be/IMUMHBI [/l 3TOTO MCIONABL3YOTCA? 13. UTO Takoe IpOCThie U C/I0KHbIe BeljecTna?
[TpuBenuTe ux knaccuguvkanyro. 14. VI3 yero coctodaTr OKCHABI, COMH, KUC/IOThI, OCHOBaHUs? YTO Takoe
KHUCJIOTHBIe ocTatku? IlpuBesure npumeps! 3TMx coeguHeHud. 15. Uto Takoe skBuBaseHT? UTO Takoe
(hakTOp SKBUBAJIEHTHOCTH U Kak OH 0003Hauaercsi? Kak ero Mo)kHO paccuutathb? [Iis1 KaKUX 3/1IEMEHTOB
OH fBJIIeTCA MOCTOSAHHBIM U royemy”? IIpuseaute rpumepsl. 16. Kak paccuuTaTh 3KBHUBaJeHTHYH MAcCCy
MIPOCTBIX U CJIOXKHBIX BewjecTB? [IpuBennTe (popMysibl, MOSICHUTE KaKre BeJIMYUHBI B HUX HCIIO/Ib3yHOTCS.
Kak o6o3HauaeTcsi 9KBHBa/jieHTHasi Macca, B yeM u3Mepsietcsi? 17. UTo Takoe SKBUBaJeHTHBI 00BEM
rasa? Kak ero Mo)kHO paccuntars? [IprBeauTe Gpopmyiy, MOSICHUTe KaKue BeJUYMHBI TaM HCII0/Ib3yHOTCS.
18. CdopmynupyiiTe 3aKOH 5KBMBAajeHTOB, IIPHBEAUTE ero MaremMaTHueckoe BbIpakeHWe. [lpuBenute
npyMep TNpUMeHeHUs1 3Toro 3akoHa. 19. CdopmynupyiiTe 3aKOH NOCTOSIHCTBA COCTaBa BeljecTBa. UTo
Takoe Oeprommapi? IlpuBeauTe TIPUMeEpHI BeLIECTB IIOCTOSHHOTO M HEMOCTOSHHOTO cocTaBa. 20.
CdopmynupyiiTe 3akoH ABOraZipo W Cle[CTBUSI M3 Hero, noscHute Ha npumepe. 21. Chopmynupyiite
3aKOH 00BeMHBIX OTHOILEHWH, TOSICHUTe, /711 KAKUX pacyeToB OH npuMeHuM. 22. CopmynupyiiTe 3aKoH
COXpaHeHUs1 MacChl BellleCTBa.

— PA3OE/T 2. OCHOBHBIE KJIACChI HEOPTAHMUECKMWX COEJIVUHEHMNIA.
PEAKIMOHHAS{ CIIOCOBHOCTDB BEHIECTB. 1. Yto Takoe crerneHb okuciaeHusa? Kak onpejenurb
MaKCUMaJIbHYIO CTelleHb OKUCJ/IeHUs d7emeHTa? Kak OHa CBsi3aHa C BajJIleHTHOCTBRO? 2. Kakue 3/1eMeHThI
TIPOSIB/ISIFOT TIOCTOSIHHYIO CTelleHb OKHUC/IeHUsi? UeMy paBHAa CTelleHb OKWC/IEHUS 3JIEMEHTOB B IIPOCTBIX
BeljecTBax? Kakue mpaBuia HY)KHO 3HaTh JJ/Is1 3allMCU XUMHUYecKux (opmyn Belects? 3. IlpuBenute
K1accuuKaluio BeljecTB. Kakue 0CHOBHbIe K/1acChl HEOPraHWYeCKUX COeMHeHUH Bbl 3HaeTe? V3 uero
oHu cocroat? 4. IlpuBenute Knaccudukaiuio okcugoB. Kak oOpasyroTcs Ha3BaHusi OKCHAOB? Kak
HanvcaTb (opMy/ny BbICHIero Okcuza 3nemeHta? 5. IlpuBeaure knaccudukanmio Kuciaor. Kak
oOpa3yroTcs Ha3BaHusi Kucnot? 6. [IpuBegute knaccudukalyio ocHoBaHMM. Kak oOpa3yroTcsi Ha3BaHUs
ocHoBaHmi? 7. IlpuBeaure Knaccudukanuio coneii. Kak obpasyrorcs Ha3Banus cosneid? 8. Uto Takoe
anekTporuT? Kakue BelecTtBa ABIAIOTCA /eKTposidramMu? 9. UTO Takoe 3/1eKTpO/IMTHYeCKast
pucconmanusa? KakoBbl paBuia 3alvCU ypaBHEHUH 371eKTponuTudeckor auccormanuu? 10. TlpuBenure
ypaBHeHUs TIOJTHOW M CTyleHuYaToM JUCCOLMaly OKCUJO0B, KUC/IOT, coneid U ocHoBaHuM. 11. [l Kakux
3/IeMEHTOB XapaKTepHbl KUC/IOTHbIe cBovcTBa? IlpuBeaute npumepsl. 12. C yeM pearupyrOT KUC/IOTHBIE
okcugbl? [lpuBenvTe mprMepbl peaklid, JOKa3blBalOLMX KHUCJIOTHble CBOMCTBA. [IpuBenuTe mpumep
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TeHeTUYeCKOM CBSI3M «3/IeMeHT — KMCJIOTHBIM OKCHJ, — KUC/IOTHBIM OCTaToOK - KUCaoTa». 13. [ Kakux
3/IeMEHTOB XapaKTepHbl OCHOBHble cBoicTBa? IlpuBegute npumepsl. 14. C ueM pearpyrOT OCHOBHbIE
okcyugpl? IlpyBeauTe mprMepbl peakLMi, [OKasbIBalOIMX OCHOBHbIe CBOMCTBA. IlpuBesure mpumep
TeHeTUUeCKOM CBSI3U «3JIeMeHT — OCHOBHOW OKCHZ, — ocHoBaHHMe». 15. Uto Takoe amgorepHOCTh? [l
KakWX 5/1eMEeHTOB XapakKTepHbl aM¢oTrepHble cBoiicTBa? [IpuBeute npumepsl. 16. C yeM pearupyoT
am¢oTtepHble OKcHAbl? [lpyMBeauTe mNpUMepbl peakLWid, [JOKasbIBalOIIUX aM(oTepHble CBOWCTBA.
[TpuBenvTe TIpUMep reHEeTUUeCKOU CBSI3U «3/ieMeHT — aM(OTepHbI OKCHJ, — ambOoTepHOe OCHOBaHUE».
17. Kak M3MeHsII0TCS KMC/IOTHO-OCHOBHbIE CBOMCTBA /I S- M P-3/IEMEHTOB B Mepro/jax CjeBa HarpaBo?
Kak 3T0 cBsI3aHO C MeTa/VIMYeCKMMHU U HeMeTa/l/IMueCKMMH CBOUCTBaMU? OT 4ero 3aBUCAT KUCJIOTHO-
OCHOBHbIe cBolicTBa d-snemeHToB? 18. IlpuBeauTe xuMmHuueckue cBoucTBa KucioT. 19. IlpuBeguTte
XUMUYecKue cBoiicTBa ocHoBaHUM. 20. [IpuBeuTe npriMepsl aMpoTepHbIX 0CHOBaHUM. C ueM OHU MOTYT
pearvpoBars? 21. [IpuBeauTe XMMUUeCKUe CBOMCTBA COEH.

— PA3AEJI 3. OHEPT'ETUKA XMMMWUYECKUX ITPOLIECCOB. XWUMUWUYECKAA
TEPMOIVMHAMUMKA. 1. Uto u3yuyaeT XuMH4ecKasl TepMoyHamuKa? 2. Jlaite orpezeneHue MOHATHIO
«XuMH4YecKass cuctema». 3. IlepeunciuTe TUMBI XMMHYECKHWX CUCTeEM, JalTe WX XapaKTepPUCTHUKY.
IIpuBeguTe npumepsl. 4. Kakue napameTpbl BUAOT Ha TePMOAUHAMUUYECKOe COCTOsSIHUe CUCTeMbI? UTo
Takoe CTaHJapTHbIe ycioBUA? 5. UeM XapakTepusyeTcsi TepMOJMHaMHUUYeCKOe paBHOBeCHe CHUCTeMbI? 6.
Kakue Tumel TepMoguMHaMHUeCKUX IPOLIECCOB MOIYT IIPOTeKaTb B XMMHUUYECKHUX cucTemax? [laiite nMx
xapakTtepuctuky. 7. Cdopmynupyiite 1 3akoH TepMOAWHaMHMKH, 3allUIINTe €ro MaTemaThyecKkoe
BeIpaKeHue. /laiiTe ompesiesieHre TIOHSTHSIM «TeIUIOTa», «paboTa», «BHYTPeHHsis1 SHeprusi». Kak MOXHO
WHTepIIPeTUPOBaTh TOT 3aKOH MPUMEHHUTE/ILHO K XUMUYeckoMy Tiporieccy? 8. Kakasi paboTa uaiiie Bcero
COBepILIAIOTCS B XUMUYeCKUX cucteMax? Kak ee MokHO paccunTaTs? 9. [lanTe ornpeziesieHUe SHTaJIbIINM.
Kak ee MO)kHO paccuuTaTh?. Kak oHa 0603Hauaetcs, B ueM usmepsiercsa? 10. Uto Takoe TerioBoi addekT
peakiun? Kak oH 0603HauaeTcsi, B ueM M3MepsieTCsl, YeMy OH pPaBeH TP MOCTOSTHHOM JaByieHuun? [laiite
oripefiesieHe 9K30- U SHI0TePMHUYeCKOU peakiu. YTo MO)KHO CKa3aTb O TerioBoM 3¢ dekTe obpaTumoro
X¥MHU4Yeckoro rmnpouecca? 11. Yto usyuvaer Tepmoxumus? UTO Takoe TepMOXMMUYECKOe ypaBHeHue?
[Tepeuncivte 0COOEHHOCTM 3allUCH TEePMOXHMHYECKHWX ypaBHeHud. 12. UTo Takoe CcTaHZapTHas
SHTaNbIUS 00pa3oBaHus BemlecTBa? Kak oHa 0003HauaeTcsi, B ueM U3MepsIeTCs U KaKve 3HAUeHUsI MOXKeT
nipuHuMaTh? 13. Chopmynupyiite 3akoH ['ecca. [TosicHUTe CMBIC/ 3TOTO 3aKOHA Ha TpuMepe XMMUYeCKOU
peakiuu. 14. Copmynupyiite cienctBue u3 3akoHa [ecca. [IpuBenuTe MaTemaTHueckoe BbIpaXkeHUe,
TIOSICHUTe, /Il pacueTa KakoW BeMMUMHbI OHO TipuMeHsieTcs. 15. UTo Takoe sHTporusi? B uem oHa
u3MepsieTcs, Kak obo3HadaeTcs? Kak ee MokHO paccuutarh? OT Kakux (DaKTOpOB OHa 3aBUCHT? 16.
[TosicHuTe Ha npuMepe, KaKk M3MeHsIeTCsl SHTPOIMS BellecTBa IPH MOBbILIEHMH TeMmrieparypbl. C yem
CBfI3aHbl 3TU U3MeHeHUs? B Kakom arperaTHOM COCTOSIHUM SHTPOIUSA camasi BbICOKas U roueMy? 17. Uro
TaKoe CTaHJApTHAasi SHTPOIMsI BellleCcTBa, KaK OHa 0003HauaeTrcsi, B ueM u3Mepsiercsi? 18. Kak MoxxHO
paccuuTath M3MeHeHWe SHTPONUM B Mpoliecce XUMUUeCKUX peakuuu? IlpyBeauTe MaremMaTnueckoe
BbipakeHue. 19. CopmynupyiiTe 2 3aKOH TepMOAMHAMUKU. [s1 KaKUX CUCTeM OH NpUMeHUM? MoykeT
JIU peaklysi TIPOTeKaTh C yMeHbllleHWeM 3HTporuu? Kakue zaBa ¢akTopa SIBASIOTCS ABWXKYLLEN CUION
CaMOIIPOU3BOJILHOTO TIpoTeKaHuss peakuuu? 20. Kak paccuurate 3Hepruto ['nb66ca? Kak oHa
o0o3HauaeTcs, B ueM wu3Mepsiercsi? /{1 yero wucrosnb3yercss 3Ta BesimurdHa? KakoBel KpuTepuu
CaMOTIPOU3BO/ILHOTO MPOTeKaHUsI PeakLvy B MPSIMOM ¥ 06paTHOM HaripaB/ieHUH?

— PA3JEJI 4. XUMUNYECKAA KUHETUKA. XMMMNUECKOE PABHOBECHE. 1. Uto
M3yuaeT XUMHUUecKasi KHHeTHKa? 2. UTo Takoe kKoHileHTpaus? Kak oHa o603HauaeTcsi? Kak uameHsieTcst
KOHLIeHTpAaLUsi UCXOAHBIX PeareHTOB U IPOAYKTOB IIpU IpOTeKaHWU peakuuu? Ilpusenute npumep. 3.
[aiiTe orpeseneHre CKOPOCTU XHUMHYeCKoW peakiyud. Kak oHa o6o3Hauaercssi? Kak ee MOXXHO
paccuntatb? YTO Takoe 3/7eMeHTapHbld akT peakiyuu? 4. UTO Takoe TOMOTeHHble W TreTepOreHHbIe
peakiuu? IlpuBeaute mipuMephl. 5. UTo Takoe obpatuMble M HeoOpaTtuMmble peakiuu? I[IpuBeauTe
npuMepsl. 6. OT Kakvx (aKTOPOB 3aBUCUT CKOPOCTb XUMHUUeCKOU peakijuu? 7. Kak u3MeHseTcsi CKOpOCTb
IIpU  U3MEeHeHUM CTeleHu [JUCIIePCHOCTH, arperaTHoro COCTOSIHUS, BHELLHEero 3SHepreThyecKoro
BO3JelcTBUA? 8. Kak 3aBUCMT CKOpPOCTb XMMHYECKOW peaklUM OT KOHLeHTpalui peareHTOB? 9.
CdopmynupyiiTe 3aKOH AeMCTBYIOIIMX MacC [/l CKOPOCTH XUMHYeCKoW peakijuu. IIpuBeauTte ero
MaTeMaThueckoe BblpaxkeHue. [ToscHUTe, KaKye BeJIMUMHB] UCIIO/Ib3YHOTCS B 3TOM BbIpakeHUU. UTo Takoe
KWHeTHYecKoe ypaBHeHWe peakuuu? Kakue ecTb mpaBuna 3amucu 3[M s peakuuil ¢ ydacTueM
TBepAbIX W ra3oo0pasHbix BemectB? 10. UTo Takoe KOHCTaHTa CKOpOCTH peaknuu? Kak oHa
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o6o3Hauaetcs? OT yero oHa 3aBucut? 11. Kak 3aBUCHAT CKOPOCTh XMMHUUECKOM peaKLy OT TeMITepaTyphl?
Oter nosichute. 12. Cdopmynupyiite mipaBuio Baut-ITodda, npuBesutre 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
V3MeHseTCsl 3HepreTMKa CUCTeMbl IPU Iepexofie OT HCXOJAHBIX peareHTaM K IIPOAYKTaM peakLuu?
[TpuBenuTe rpaduueckuii mpuMmep, oTBeT noscHute. 15. UTo Takoe 5Heprus akTuUBaLMM peakiuu? Kak
oHa 0003HauaeTcs1, B ueM n3Mepsiercsi? OT uero oHa 3aBUCHT? Kak CBsi3aHbI CKOPOCTb PeakLiH U SHePTHs
aktuBaluu? 16. [IpyuBegurte ypaBHeHve AppeHuyca. [losgcHUTe, Kakvie BeJIMUMHBI B HETO BXOZAT U KaKyH
3aBUCHMMOCTb YCTaHaB/IMBaeT 3TO ypaBHeHuWe. 17. Uto Takoe katanusatop? KakoB mMexaHW3M [|eHCTBUS
Karanuzaropa? 18. [laWite omnpejeneHde XWMHAUYECKOTO paBHOBecHs. UTO Takoe paBHOBeCHas
KoHI[eHTparust BerrjectB? Kak oHa o6o03Hauaercsi? 19. Uto Takoe KoHCTaHTa paBHOBecus? Kak oHa
o6o3HauaeTcs? Haruivre MareMaTthyeckoe BbIpa)keHHWe /ISl KOHCTAHThl paBHOBECHSsI, TIOSICHUTe, KaKue
Be/IMUMHBI TaM HCI0/Ib3yrOTCs1? KakoBbl MpaBusia 3anyicy KOHCTaHThI PaBHOBECHs], €CIM B XMMHYeCKON
peakiMy y4acTBYIOT TBep/ible WM ra3oo0pa3Hbie BemlectBa? 20. Kakue ¢aKTopbl BAUSIOT Ha CMellleHue
XUMHUUeCKOro paBHoBecus? IlosicHWTe, YTO O3Ha4YaeT CMelljeHWe XUMUYeCKOrO0 paBHOBECUS «BJIEBO»,
«BrpaBo»? 21. Chopmynupyiite npuHimn Jle-Illarense. Kyza cmeljaeTcsi paBHOBecHe TIPU MOBBILLIEHUN
WJTA TIOHW)KEeHUU TeMIlepaTyphbl, JaB/eHNs], KOHLIeHTpaLun?

— PA3IEJI 5. DJIEKTPOXUMUNWYECKUE ITPOLIECCBI. KOPPO3MA METAJUIOB. 1. Yto
v3yuyaeT 3JIEKTPOXMMHUSI? 3a CUeT 4ero IPOTEKAlOT 37eKTPOXUMHYeCKue mpoueccel? 2. UTo Takoe
OKMCJ/IMTe/IbHO-BOCCTAHOBUTE/bHbIE peaklyn? [lalTe orpefeneHre TMOHATUAM «CTelleHb OKUC/IEHHS»,
«BOCCTAaHOBUTEJIb», «OKHUCUTEb», «OKHUC/IeHHUe», «BOCCTaHOB/eHHe». [IpuBeaute mpumepbl. 3. Uto
Takoe 3JIeKTpoAbl? M3 uero u3 wusrorasnuBaroT? Kakue Iponjeccsl IMPOMCXOLAT Ha I[OBEPXHOCTU
MeTaJ/I/IMYeCKoro 3/1eKTpoJa Ipy IOIPY)XKeHWW ero B pacTBOpP MOHOB 3TOro ke Merawia? 4. Kak
oOpa3yeTcsi [BOMHOM 3/IeKTpUUECKHi cyio? UTO Takoe 3/1eKTpPOAHBIM MoTeHIMan? 5. YTo Takoe
PaBHOBECHBIN 371eKTPOAHBIN 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 71eKTpOJHbIA MoTeHUWan? 7. UTo Takoe CTaHJApTHBIM 3/1€KTPOAHBIN
noteHMan Metanna? Kak oH o0603HauaeTcs, B ueM usmepsieTcsi? UTo XapakTepusyeT JiaHHasi BeJTMUHHA?
Kakue 3HaueHUsi oHa MOXXeT MpUHMMaTh? 8. OT Kakux (DaKTOPOB 3aBUCHUT 3JIeKTPOJAHBIN TMOTeHIMan?
IIpuBeguTe 1IONIHOE U COKpallleHHOe ypaBHeHuss HepHcra. IlosgcHute, Kakue BeIWUYUHBI Tam
VCTIONB3YIOTCA. B Kakux lIyyasix MCIob3yroTCs 3T ypaBHeHusA? 9. UTo T1oKasbiBaeT psij
3/IeKTPOXMMHUECKUX HalpsbkeHWH MeTa/lioB? Kak pacrnosioxkeHbl MeTasulbl B 3TOM psAfy? C ueM cBs3aHa
BOCCTAHOBUTe/bHasl CriocobHoCTh MeTannoB? 10. UTo Takoe rajbBaHWYeCKuUid 31eMeHT? W3 uero oH
coctout? M300pasuTe yCTPOWCTBO Ta/bBaHUUECKOTO 3neMeHTa. 11. Kak 3apspkeHbl KaTof W aHOI B
rajibBaHU4YeCcKoM >jeMeHTe? Kakue rponjeccel NpOTeKalOT Yy WX I[I0BePXHOCTU? IJjle BO3HUKaeT
3/IeKTPUYECKUM TOK B rajbBaHUYECKOM 37ieMeHTe? B KakoM HarpaB/ieHUM [JBWDKYTCS S/1€KTPOHBI B
rajibBaHAueckoM 37eMeHTe? 12. Ha mpuMepe rajbBaHWUeCKOro 3jemMeHTa laHu3ms-KoOM paccKaykuTe
Kakue 3/IeKTPOXMMMUeCKHe TpOLeCcChl TaM MpoTeKaroT. Hamvimmre ypaBHeHWsl peakLyid Ha KaTofie M
aHoze. 13. Kak 3anuvchiBaeTcsi Cxema rajbBaHhueckoro snemeHTta? IlpuBegure ripumep. 14. Uto Takoe
3/IEKTPO/IBMKYIIIasl CHJIa Ta/lbBaHMUECKOTO 37eMeHTa? Kak oHa 0603HauaeTcsi, B ueM usmepsietcs? Kak ee
MOXXHO paccuutarb? 15. UTo Takoe 31ekTponus? VM3 yero COCTOUT CUCTEMa, e MPOTeKaeT 3JIeKTPOJIU3?
M306pa3ute tpaduuecku. 16. Kak 3apspkeHbl KaToj, M aHOZ, TP 3y1eKTposr3e? Kakue mporjeccsl
TIPOTEKAl0T y MOBEPXHOCTH 3/71eKTpoAoB? 17. Kakue TUIBI 3/1eKTPOOB UCIIOJIB3YOTCS TIPU 3/1€KTPO/IM3e?
N3 yero oHu wusrorasnusaroTca? 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
u karoge? IlpuBemure mpumepbl. 20. Cdopmymupyiite 1 u 2 3akoHbl @apajies. IlpuBeaute ux
MaTeMaTuyeckoe BblpakeHHe. [losicHWTe, Kakue BeJIMUMHBI TaM MCHOMb3YIOTCA WU UX eQUHMLIBI
v3mepeHus. i1 Kakux pacueToB MPUMEHHMbI 3TU 3aKoHbI? 21. UTo Takoe BbIXOA MO TOKY? Kak ero
MOXHO paccuutarb? 22. UTo Takoe KOppo3usi meTa/yioB? Yem XapakTepusyeTcsl MPOLIECC KOPPO3UM?
[Touemy KOppO3Wsl HeraTMBHO B/WseT Ha MeTa/UIMueCKyue KOHCTPYKLuM U usgenus? 23. UYto Takoe
XUMHUYecKasi Koppo3usi? B Kakux cpepax oHa mpoTekaeT? Kakue ObIBAIOT THIBI XUMUYECKOW KOPPO3UH?
[TpuBeauTe nipuMepsl. 24. B uem 3ak/rouaeTcss MeXaHU3M XMMHUUeCKOoW Koppo3uun? HamnuimTe ypaBHeHUs
peakuui, npuBeuTe mnpumepbl. 25. OT KakuxX (PaKTOPOB 3aBUCHUT CKOPOCTb XMMHUECKOW KOppo3uu?
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[Touemy y HEKOTOpBIX MeETaJJIOB CO BpeMeHeM CKOPOCTb KOppo3uu 3amepyserca? Kakas cpena
criocoOCTByeT mpoTeKaHUIO Koppo3uu? IlpuBeanTe ripuMepsl. [TloueMy ¢ pocTom TemriepaTypbl CKOPOCTb
KOppo3uu Bo3pacTtaetr? 26. Kakue mecTa B U3/ie/IUAX U KOHCTPYKLUAX SAB/ISAIOTCS KOPPO3UOHHO ONACHBbIMU
1 noueMy? 27. UTo Takoe 3/eKTpOXuMHUeCcKass KOppo3usi? B Kakux cpefax oHa rpoTekaer? 28. B uem
3aKJTFOUAeTCsl MEXaHU3M 37IeKTPOXUMUUeCKOUr koppo3uu? Kakast cpefia eli criocobctByet? 29. Ha mpumepe
KOPpPO3UM CTaqu KWCIOPOZOM BO3[lyXa BO BJ&XHOW Cpefe TIOSICHUTE MeXaHU3M [pOTeKaHUs
ynekTpoxumuueckoi koppo3uu. 30. Kakue Metannbl Haunbosee mofBep>keHbl Kopposuu? [louemy
HEKOTOpble MeTasllbl, HeCMOTPSI Ha MX BBICOKYH0 BOCCTAHOBUTEIBHYIO CITIOCOOHOCTh, He TO/[BEePraroTCs
koppo3uu? IIpuBeauTe mnpuMepsl Takux MeTa/uvioB. 31. IlepeuuciuTe MeTOABI 3alUTHI META//IOB OT
koppo3uu. 32. UYTo Takoe JierupoBaHuve MeTa/sioB? Kakue BeljecTBa BbICTYNAOT JIerHpPYHOIUMU
nobaBKaMHM M KaK OHM BAMSIIOT Ha CBOMCTBA MeTasna? IloueMy mpw jierMpoBaHWM MeTajia CKOPOCTb
KOppo3uM 3ame/jyisieTcsi? YeM 00yC/IOB/I€HO TO, UTO COBpeMeHHbIe CTa/ SIB/ISIOTCS HepyKaBeroIumMu? 33.
Uto Takoe 3alUTHBIe TOKPLITUA? VI3 yero oHuM u3rorasivBarOTCa? 34. B uem omivuuve KaTOAHBIX U
aHOJHBIX MeTas/VIMYecKUX MOKpPbITUI? [losicHUTe MeXaHW3M 3alllUThl TaKWX IMOKPBITUN Ha MNpHUMepax.
Kakue HemocTaTKM eCTb y TOIO WIM HHOIO TWIA IOKpeITUA? 35. M3 4ero u3roraBlIuBarOT
HeMeTa/lJInyecKue 3alluTHble NOKpbITUA? [lpruBeauTe npumepnl. KakoBbl HeAOCTaTKU TaKUX MOKPBITHI?
36. Ha yem 0CHOBaHbI MeTO/bI 3/IEKTPOXUMUYECKOU 3alUThI? [10sSICHUTEe MeXaHW3M 3/1eKTPOXUMUYECKOU
3allUThI Ha TIPUMepe MeTo/ja TIPOTeKTOPHOM 3all[UThI CTa/lIbHOTO TPyOOMpoBo/a B MOpCKoi Boze. 37. Uto
Takoe KaTofHas W aHoAHas 3amuTa? [ToscHUTe MeXaHW3M 3alluThl Ha TipuMmepax. 38. Pacckaxwure 00
M3MeHeHHWH CBOWCTB KOPPO3WOHHOM cpefpl. Kakumu criocobamu oHO focturaercsi? 39. Kakue ¢akTopsl
HY)KHO YUMTBHIBaTb TIPM KOHCTPYWPOBAaHWU W3ZeNHid, 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 paBHOBecure? Uem oHO xapakTtepusyetcs? 4. Chopmynupyiite npaBusio a3 ['mbbca, mosicHuTe,
Kakue Be/JWUMHBbl Tyja BXofAT. 5. YUrto Takoe juarpamma cocrtossHus? 6. [lpuBegure nuarpammy
TJIaBKOCTH  IBYXKOMITOHEHTHOM CHCTeMbI C TIDOCTOM 3BTEeKTUKON (IBTEKTHMUECKYI [JuarpaMmmy).
Oxapakrepu3yiiTe JIMHWM, TOYKM U o0mactv 3Tol AuarpamMmel. 7. YTo Takoe »3BTeKTHKA? 8.
CdopmynupyiiTe npaBu/ao peiuara. s yero oHo ucnonb3yetcsi? 9. [IpuBeauTe auarpaMmy I/1aBKOCTH
JBYXKOMITOHEHTHOM CHCTeMbI, 00pasyoleld yCTOMUMBOe XUMUYECKOe COeflHeHHe (AWCTeKTUUeCKYIO
quarpammy). OxapakTepu3yiTe JUHHHM, TOUKM W 00jacté 3ToM auarpamMmbl. 10. Uto Takoe TBepzpbiii
pactBop? 11. [JaliTe XapaKTepuUCTUKY TBEPJbIX PAaCTBOPOB BHeJpeHUs], 3aMelleHus1 U BbluMTaHus. [1pu
Kakdx yC/IoBUsiX 00pasyroTcss 3T Turbl  pactBopoB? 12. [lpuBegute auarpaMmy I71aBKOCTH
JBYXKOMITOHEHTHOM CHCTeMbl, oOpa3yroleli TBepAblid pacTBOpP 3aMellleHUss C HeorpaHUUeHHOMN
pacTBOpUMOCTEI0. OxapakTepu3yiTe JIMHUM, TOYKM W obmacty 3Toi aAuarpammbl. 13. TlpuBegute
JviarpaMMy TIJTaBKOCTH [IByXKOMITOHEHTHOUM CHCTeMbl, 0Opa3sylolleli TBepAplii pacTBOp 3aMelleHus C
OrpaHUUeHHON pacTBOPUMOCTHIO. OXapaKTepu3yiTe JTMHUM, TOUKH U 00/1aCTH 3TOM AUarpamMmMmbl.

3.4 TeMbI KOHTPO/IbHBIX padoT

— 1. OcHOBHBIE TTIOHATUSA U 3aKOHbI XUMUU

— 2. OCHOBHBIE K/IaCChl HEOPTAHUUECKUX COeIMHeHUN. PeakiOHHasi CIT0COOHOCTh BEIIleCTB.

— 3. OHepreTyka XUMUUeCKHUX MPOL[eCCOB. XUMUUeCKasi TepMOJAUHAMUKA.

— 4. XuMuueckas KMHeTHKa. XMMUUeCKoe paBHOBeCcHe.

— 5. DnekTpoxuMuyeckue rporeccsl. Koppos3us meranios.

— 6. ®a30Bble paBHOBECHS B FeTepOTeHHbIX CUCTeMaX.

— KOHTPOJIbBHAA PABOTA Nel «OCHOBHBIE TTOHATUA WM 3AKOHBI XMMUW» 1.
Omnpegenure 3kBUBasieHTHYI0 Maccy Na2CO3. 2. Ckonbko Mosekyn cogepxurcsa B 0,2 mons NH3? 3.
Kakoti o6wem okcuzia yriepoga (IV) BeigenuTcs (H.y.) ipy Tepmuueckom pasnokeHun 200 kr CaCO3 ?

— KOHTPOJIBHAAA PABOTA Ne2 «OCHOBHBIE KJ/IACChI HEOPIAHUYECKUX
COEJIMHEHNM. PEAKITMOHHAS CIIOCOBHOCTH BEMIECTB» 1. YkaxuTe, K KakuM K/accam
coeUHeHUI (TMIPOKCHABI, KUCIOTBI, COMH, OKCHZbI, OMHApHbIe COeJVHEHWs) OTHOCSTCS CJeAyIoIIye
BemjectBa: Na20, H2S04, Cu(OH)2, Ca(NO3)2, Ba(OH)2, H3P0O4, Na2CO3, SO3, CaS, AIN. Ha3oBure
3TU coeauHeHus. 2. Kakue TUMbI cojeli MOryT o0Opa3oBbiBaTbCsa Tpu peakiun H2SO4 u NaOH?
Hanuivre ypaBHeHHs1 peakLiyii, YKa)KUTe TUI COJH, JjaliTe Ha3BaHUsI MOyueHHbIM coeiiHeHusM. 3. UTo
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Takoe am(oTepHOCTh? HanuiiiiTe ypaBHeHUs! peakiUy, MoKasbiBarolue amdoTepHbIii xapaktep Al203.
YKakuTe, K KakOMy KJIacCy COeJUHEHUM OTHOCATCS TMPOAYKTbI peakliil, Ha30BUTE MO/JyYeHHbIe
COeJJMHEeHMUs.

— KOHTPOJIBHAA PABOTA Ne3 «3HEPTETUKA XWMUWUYECKUX TIPOLIECCOB.
XUMUWYECKAA TEPMOAMHAMMKA» 1. Paccuumtaiite TeruioBod 3¢eKT peakiyd 00Opa30BaHUs
okcyga cepbl  (IV), 3amummre TepMOXMMHYECKOe ypaBHeHHWe peakluuu. Beruncaure maccy
TipopearvpoBaBIliei cepbl, eC/IU B pe3y/bTaTe peakiuu Bbiienunoch 92,8 Kk Ternotel. S(TB) + O2(T) =
SO2(r) 2. PaccuutaB u3MeHeHue 3Hepruu ['MbOca, ycTaHOBHTE, BO3MOXKHO JIM CAMOIIPOM3BOBHOE
ripotrekaHue peakiuu ripu 35 0C. MgCO3(tB) = MgO(1B)+CO2(T)

— KOHTPOJIBHAA PABOTA N4 «XUMUNUYECKASA KUWHETUKA. XUMUNYECKOE
PABHOBECHE» 1. Hanumurte KuHeThueckoe ypaBHeHue peakiuu: O3(r) + NO(r) = O2(r) + NO2(r) 2.
Kak M3MeHUTCSI CKOPOCTh peakLiH, eC/Ii: a) B CUCTeMe yBeJIMUWTh JaBjieHre B 3 pa3a; 0) yBeJInuuTh
KOHIIEHTpAL[Ul0 O030Ha B 2 pas3a; B) YBeJWYUTb KOHLIEHTpauui0 okcuja a3otra (II) B 3 paza. 3.
TemnepaTypHblii K03 UIIMEHT CKOPOCTU peakuyy paBeH 4. Ha CKO/MbKO IpaZlyCcOB HY)KHO YBEIUUUTb
TeMIIepaTypy, UTOObI CKOPOCTb peakiid Bo3pocsia B 64 paza? 4. Orpenenute SHEPryi0 aKTUBALUN
peakLuu, KOHCTaHTa CKOpoCcTU kotopou npu 298 K paBHa 3,1+10-4, a npu 313 K cocrasnsert 8,2+10-3.

— KOHTPOJIBHASA PABOTA No5 «3JIEKTPOXMMUWYECKUE ITPOLIECCHI. KOPPO3UA
METAJIJIOB» 1. 3amucate cCxemy TrajJlbBAHUUECKOIO 5/IeMeHTa, COCTOSIero M3 BHUCMYTOBOIO M
LIUHKOBOI'O 3JIEKTPOZIOB, NMOTPY>KEHHBbIX B PacTBOPbI CBOUX COJIe; HalWCaTb yYpaBHEHUS 3/1eKTPOJHBIX
TIPOLIeCCOB; HAaNMCaTh ypaBHEHUe peakluM, KOTopast POTeKaeT B rajibBaHUUeCKOM 3JIeMeHTe; pacCUMTaTh
3/IEKTPOABWKYLLYIO CWIy TraJbBaHUYECKOrO 3/eMeHTa [Py CTaHJApTHBIX YC/IOBUSIX; PacCUMTaThb
1eKTPOABWXKYILLYIO CHTy rajlbBaHUUeCKoro syeMeHTa Ipu temrepartype 30 0C u KOHLIeHTpaLysX UOHOB
C(Bi3+) = 0,1 monb/n; C(Zn2+) = 1 monb/n. 2. Kakve npogyKTbl 00pa3yroTcs NPy 3/1eKTPOJIK3e BOJHOTO
pacteopa CaCl2? Hamuinwte ypaBHeHHSI 37eKTPOAHBIX TIPOIeCCOB. Bbrumciure maccy wid o0bem
MPOJAYKTOB, BBIJE/SIOINXCA Ha 3/eKTPOZaxX, eC/lyd B TpoLlecce 3neKTponusa 3arpadeHo 107222 Kn
3/IeKTPUUECTBa, a BbIXOZ, 110 TOKY cocTasiisieT 90%.

— KOHTPOJIbBHAA PABOTA Ne6 «®PA3OBBIE PABHOBECUA B T'ETEPOI'EHHBIX
CUCTEMAX» 1. [Haiite omnpejeneHve TOHATUIO «@da3za». 2. [lpuBeaute [guarpammy M1aBKOCTH
JIByXKOMITOHEHTHOW CUCTeMbl C MPOCTOM SBTEKTUKOW (3BTEKTUUECKYH Auarpammy). OxapakrepusyiTe
JIMHWH, TOYKU 1 00/1aCTH 3TOM AMarpaMmbl. 3. UTo Takoe KOHTPYIHTHOCTB?

3.5 Tembl 1ab0paTOpHBIX padoT
— Ormpenenenue TerioBoro 3¢ deKra peakiuyu HeUTpaau3aluu
— CKOpOCTbh XUMHUYECKUX peakLui. XMMU4eCcKoe paBHOBeCHe.
— Onekrponus. Koppo3us
— /Jluarpamma TIaBKOCTHU By XKOMITOHEHTHOM CHCTEeMbI

3.6 3auéT
— BOIIPOCHI K 3AYETY (HPOME)KYTOUIHBIIZ KOHTPOJIb 3HAHI/II7I)

— 1. Ilpegmetr xuMuu. ATOMHO-MoOJeKy/sipHasi Teopus. OCHOBHbIE TIOHSITUSI: aTOM, MOJIEKYJa,
VOH, XMMUUeCKuM 37eMeHT. [IpocTeie M c/iokHbIe BeljectBa. Mosib. MonsipHass macca. DKBUBAJIeHT,
5KBHBaJIeHTHAas Macca.

- 2. CTEXI/IOMETPI/ILIECKI/IE 3dKOHBI: 3dKOH 5S5KBHBAJ/IEHTOB (HOHHTI/IE SKBHBA/IEHTA H
SKBUBAJ/ICHTHOM MaCCLI), 3dKOH ITIOCTOSAHCTBA COCTaBa XMMHWUYeCKHUX COEAHHEHHﬁ.

— 3. T'a30Bble 3aKOHBI: 3aKOH 00BEMHBIX OTHOIIIEHHM, 3aKOH ABOTaZIpo, 3aKOH KBHBAIEHTOB.

— 4. Knaccudukanusi XMuMAYeCKUX COeAUHeHWW. brHapHble coefiMHeHHsl, UX OCHOBHbIE THIIbI.
Crenenb okucieHus. CoctaB OMHAPHBIX COeTUHEHHA.

— 5. Kucnotsl, conv, 0CHOBaHUS1, OKCH/Ibl, X K/lacCU(pUKaLUs U XUMUYeCKre CBOWMCTBa

— 6. CoiictBa amdorepHocTU. PeakroHHasi CIOCOOHOCTE aM(OTEPHBIX OKCHAOB U
TUJIPOKCH/IOB.

— 7. XuMmMuyeckas TepMOAWHAMMKa. [IoHSATHME XWUMHMUECKOW CHUCTeMbl. THWITbI CHUCTEM.
PaBHOBeCHOe COCTOsIHHEe CHUCTEMBI.

— 8. Tunbl TepMOAMHAMUYECKUX TPOLIECCOB: 0OpaTMMble, HeoOpaTHUMbIe, CaMOTIPOM3BOJIbHEIE,
paBHOBecHble. OCHOBHbIe TIOHSITHSI TEPMOJMHAMUKW: BHYTPEHHsIsI SHeprus, pabora, Teriora.
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— 9. IlepBblii 3aKOH TepMoAuWHaMUKU. [loHsTHe 3HTanbNUM. TeryioBoM 3¢deKT peakiuy,
3K30TepMUYeCKHe U SHA0TEePMUYECKHe PeaKL1u.

— 10. TepmMoxuMuueckre ypaBHeHUs U UX ocobeHHocTu. CTaHapTHbIe TerIoThl 0Opa3oBaHUs
Bell[eCTB.

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

— 12. CaMomnpou30B0/ibHbIE MPOLeCChl. DHTAAbIUUHBIA U SHTPONUNHBINA (PaKTOPbl XUMUUECKUX
peakiuii. JHeprusi ['mb6ca.

— 13. Xumunyeckass KWHETHKa. [OMoreHHble U reTeporeHHble peakiiuu. CKOpPOCTb XMMHYeCKOU
peakuyu. PaKTOpkI, BAUSAIOLME HA CKOPOCTb PeaKLHH.

— 14. BnusiHue KOHL|EHTpaLMKd Ha CKOPOCTb peakluu. 3aKOoH JeMCTBYIOLIMX Macc. KoHcTaHTa
CKOpPOCTH peakLiiH.

— 15. Bnausinue TemMriepaTypbl Ha CKOpPOCTb peakijuu. [IpaBuno BanT-T'odda. DHeprusi akrruBaluu
U ypaBHeHUe AppeHuyca.

— 16. 3aBUCUMOCTb CKOPOCTH peakljiy OT Karanu3aropa. Karanus

— 17. ObparuMble U HeoOpaTHMble XUMUUYECKHe peakiud. XUMUdeckoe paBHoBecre. KoHcTaHTa
paBHOBeCHs. 3aKOH JeMCTBYRHOIMX Macc Ay paBHoBecusl. [IpuHuun Jle-Ilarense. CABUT XMMUYECKOTO
paBHOBECHS.

— 18. OxuciuTenbHO-BOCCTAHOBUTE/IbHbIE peakuuu. (CTeneHb OKUC/IeHUs, OKUC/IeHHe U
BOCCTaHOBJ/IeHVe. D/IeKTPOJHbIe IPOL|eCChl. JIeKTPOAHbIe IoTeHuan. YpasHeHue HepHcra.

— 19. TlanbBaHMUYECKMI 3/€MEHT. J/IeKTPOXUMHUUECKHe TMpOoLecChl. JIeKTPOJABWKYILLas Cria
rajibBaHU4eCcKoro 37emMeHTa. CTaHJapTHbIA BOJAOPOAHBINA 371€KTPO/,.
20. DyieKTpo/K3 B paciiaBe. DNeKTPOIu3 B paCTBOPE.
— 21. 3akonHbl ®apagesi. Bbixog Mo TOKY.
22. Koppo3usi MeTasyIOB: XMMHYeCKasi, 3/IeKTPOXUMUYe CKasl.

— 23. 3amuTa MeTas/uloB OT KOPPO3UH.

— 24. ®a3oBble paBHOBecus. Pa3a, reTeporeHHasi U roMoreHHasi cucrema. IIpaBwio da3 I'nboca.
CreneHb CBOOO/IbI, KOMIOHEHT. OZIHOKOMITOHEHTHbIE CUCTEMBI. /[uarpaMMa COCTOSTHUSI BOJIBI.

— 25. [lyarpaMMblI IJIaBKOCTH [BYXKOMITOHEHTHBIX CUCTEM. DBTeKTHKa. [IpaBuio peiuara.

— 26. TBepapble pacTBOpLI. THUIBI TBEP/BIX PACTBOPOB: 3aMell|eHUs], BHeJPEHNS, BLIUUTAHUSI.

4 MeToanuecKue Marepua/ibl
st obecrieuenust mporjecca oOy4yeHHs M pellleHUs 3a/iau 00yuYeHUs] UCTIONB3YIOTCS CIIefyIOLLHe
MaTepuasbl:
— MeTOAUYeCKHe Marepuasbl, OIMpefessolie TMpoLeJypbl OLIeHWBaHUSl 3HaHWUM, YMEHUH,
HaBbIKOB U (W/IM) OMbITa [esTeJbHOCTH, XapaKTepU3YIL[UX 3Tarbl (POP-MUPOBAHHSI KOMIIETEHLUMH,
cornacHo 1. 12 paboyeii mporpaMMel.

4.1. OcHoBHad 1uTeparypa

1. Koporun H.B. Obujast xumusi : yuebHuK 1715 BTy30B / H. B. KopoBuH. - 7-e u3z., ucnp. - M. :
Briciias mikona, 2006. - 556[4] c. : wi., Tabn. - (ITobeguTes KOHKypca yueOHUKOB). - Bubmuorp.: c. 546.
-TIpeam. ykas.: c. 547-558. (Hanuuue B 6ubmioteke TYCYP - 220 3k3.)

2. OcHoBbl 0o0mied U dusnueckoit xuMuu [DneKTpoHHBINA pecypc]: YuebHoe mocobwe/ M.B.
TuxoHnoBa, W.A.EkumoBa; TOMCKUII TOCyJapCTBEHHbIM YHUBEDCUTET CHUCTEM yIpaBlAeHUs U
paguosnekrporuku (Tomck), Kadenpa pasno3ieKTpOHHBIX TEXHOIOTHIA M SKOJIOTHUeCKOTO MOHUTOPHHTA.
- OnekTpoH. TekcToBble fAaH. - Tomck: 2015, 200 c. [OnekTpoHHbIM pecypc] - Pexxum pocrtyna:
https://edu.tusur.ru/training/publications/5136, cBOOOAHBI.

4.2. lonoHUTe/IbHAA IMTepaTypa
1. T'munka H.JI. O6mas xumus : yuebHoe mocobue st By3oB / H. JI. I'munka. - 11-e u3a. - M.-J1.
: Xumusi, 1964. - 688 c. : wi., Tabs. - meH. yka3.: c. 669-670. - TIpeam. yka3s.: c. 671-688. (Hanuuue B
oubmoreke TYCYP - 37 3k3.)
2. AxwmetoB H.C. Heoprannyeckast xumusi : yuebHoe rocobue zisi By30B / H. C. AxmeToB. - M. :
Bbicias mikosa, 1969. - 638[2] c. : un. - Ilpeam. ykas.: c. 629-639. - B. 1. (Hasmune B OUOIMOTEKE
TYCYP - 15 3k3.)
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3. Xummus: Yue6Hoe nocobue / I. B. CmupHoB, I. M. fIkynrnHa; MuHHCTepCTBO 00Opa3oBaHUs
Poccuiickoit  ®epepanuy, TOMCKUM TrOCyJapCTBEHHBIM YHUBEPCHUTET CHUCTEM  YIIpaB/leHUs U
paguosnekTpoHuKy, Kadespa TexHonoruy pasnosneKTpoOHHOM ammaparypsl. - Tomck : TMIIO, 2000. -
157 c. : un. (Hanuuue B 6ubmoreke TYCYP - 31 3k3.)

4. Tnunka H.JI. 3agaun v yripakHeHust 110 o01ieli xumuu : Yueb6Hoe rocodue mst By3oB / H. JI.
['mubka. - 20-e u3g., crepeoturl. - M. : Xumus, 1973. - 263[1] c. : un. - b. 1. (Hamuuue B 6ubMMoTeKe
TYCYP - 38 3k3.)

5. UYwkun E.B. Xumus [Tekcr]: yuebHoe miocobue / E. B. Uukun; MuHucTepcTBO 00pa3oBaHus U
Hayku Poccuiickon ®epepanuy, TOMCKMM TOCy[apCTBEHHBIM yHMBEPCUTET CHUCTeM YIIpaB/IeHUs |
pairo31eKTpoHUkH (Tomck), PakynbTeT JUCTaHIIMOHHOTO 00yueHus. - Tomck: 3nb Kontent, 2012. - 170
C.: un. - bubnmuorp.: c. 157. (Hamuue B 6ubmoreke TYCYP - 62 3k3.)

6. Xumus [OnekTpoHHBIM pecypc] : yueObHoe mocobwe / E. B. Uwkun ; Tomckui
rOCylapCTBeHHbI YHUBEDPCUTET CUCTeM yIipaB/ieHusi u pagauo3nekTpoHukd (Tomck), Kadeapa
Pa/in03/1IeKTPOHHBIX TEXHOJIOTUN M SKOJIOTMUeCKOr0 MOHUTOPUHTA. - DJIeKTPOH. TEKCTOBBIE JlaH. - TOMCK :
[6. wu], 2012. - on-line, 170 c. - B. u. [OnekrpoHHelli pecypc] - Pexum pgocryma:
http://edu.tusur.ru/training/publications/1138, cBo60gHBIH.

4.3. YueOHO-MeToANMYeCKOe M0co0ue U MPOrpaMMHOe odecrieueHne

1. Xwumus [DnekTpoHHbIM pecypc]: Metoguueckue ykasaHusl /il TIPOBeJleHUs] MMPaKTUUeCKUX
3aHATUH W OpraHW3aliM CAMOCTOSITE/IbHOM PabOThI CTYAEHTOB M0 JUCLUILIMHE «XuMus»/ TUxoHOBa
M.B; 2015. - 21 C. [DneKTpoHHBIN pecypc] - Pexxum JoCTyma:
https://edu.tusur.ru/training/publications/5137, cBOOOAHBIH!.

2. UYwukun E.B. JlabopatopHsle paboTsl o xumuu [Tekct]: yue6HO-MeToanueckoe nocobue / E.
B. YukuH; MuHucTepcTBo 0Opa3oBaHus U Hayku Poccutickoii ®eneparu, ToMCKUE TOCYJapCTBEHHbIN
YHUBEPCUTET CHUCTeM yrpaBieHUss U paauosnekTpoHuku (Tomck), Kadenpa paano3/1eKTpOHHBIX
TeXHOJIOTMH 1 9KOJIOTHUeCKOro MOHUTOpUHTA. - Tomck : TYCYP, 2012. - 77 c. : un., Tabsn. - bubmuorp.: c.
73. (Hamuue B 6ubmioreke TYCYP - 51 3k3.)

3. Yukun E.B. CoopHUK 3aau 110 001jei xumuu [Tekct] : yuebHO-MeToguueckoe nocobue / E.
B. UukuH; per. kaHz. xuM. HayK A. . I'ananos; pen. C. S1. AnekcanzpoBa; MunncTepcTBo 00pa3oBaHust
u Hayku Poccuiickoii ®epnepauyy, ToMCKUI rocyZapCTBeHHBbI YHUBEPCUTET CUCTeM YIpaB/ieHUsl U
pazro31eKTpoHUKU (Tomck). - Tomck: TOMCKMM roCyZjlapCTBeHHBIM YHHBEPCUTET CUCTeM yIpaB/ieHus U
paanosieKTpoHukH, 2015. - 296 c. (Hamuue B 6ubnoreke TYCYP - 100 3K3.)

4. Yukun E.B. JlabopartopHble paboTel TO XUMHU [DIeKTpOHHBIM pecypc] : yueOGHO-
MeTouueckoe nocobue / E. B. UukuH ; ToMcKuii rocyjapCTBeHHbIN YHUBEPCUTET CUCTEM YIIpaB/eHUs U
paarosniekTpoHuKU (Tomck), Kadeapa pajio31eKTpOHHBIX TEXHOIOTHI U SKOJIOTHUYeCKOT0 MOHHUTOPUHTA.
- DJIeKTPOH. TeKCToBble faH. - Tomck: [6. u.], 2012. - on-line, 78 c. - B. 1. [DneKTpoHHBIN pecypc] -
Pexxum goctyna: http://edu.tusur.ru/training/publications/3020, cBoOOAHBIIA.

5. Yukun E.B. COOpHUK 3a/jau ¥ ynpaXHeHUH 1o o01mel xuMuu [DneKTpoHHbIN pecypc] / E. B.
YuikuH; ToMcKul rocynapcTBeHHbI YHUBEPCUTET CHUCTeM YIpaB/eHUs U Paii03/1eKTPOHUKU (ToMck),
Kadespa pairioseKTPOHHBIX TEXHOIOTUM M 9KOJIOTHUeCKOT0 MOHUTOPUHTA. - DJIeKTPOH. TeKCTOBbIE J]aH.
- Tomck: [6. u.], 2012. - on-line, 220 c. - Bb. 1. [DnekTpoHHbIM pecypc] - Pexum mgoctyma:
http://edu.tusur.ru/training/publications/642, cBo6oAHbIM.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE U NMOUCKOBbIE€ CUCTEMBI
1.  http://edu.tusur.ru — HayuHO-00pa30BaTe/IbHBIN MTOpPTa
2. http://www.chemistry.narod.ru, http://www.xumuk.ru — uHbOPMaLIMOHHO-CIIPABOYHbIE
pecypchl
3. http://elibrary.ru — HayuHas 3/1eKTpOHHast OMOMMOTEKA
4. http://www.twirpx.com — 371eKTPOHHbI€ KHUTU 10 XUMHUHU
5. http://mv-tihonova.ucoz.ru - tHpopMaLIMOHHBINM caT Assi ctyaeHToB TYCYPa
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