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): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpaenenHocts (npoduib): KBaHTOBasi U onTHUYeCcKasi 31eKTPOHUKA

dopma oOyueHus: OUHas

dakysnbreT: @IT, PaKy/IbTeT 3/IEKTPOHHON TeXHUKHU

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 1

Cemectp: 1

YuebOHbIi 11aH Habopa 2015 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 1 cemecTp Bcero EayHuiib
1 Jlekumu 14 14 yacos
2 [IpakTryeckue 3aHATHA 10 10 4acoB
3 JlabopartopHbie paboThbI 12 12 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 36 36 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 10 10 4acoB
6 CamocTosiTesibHas paboTa 36 36 yacoB
7 Bcero (6e3 5k3ameHa) 72 72 4yacoB
8 IlogroTroBka u cJjadya sK3aMeHa 36 36 4yacoB
9 OO011jast TPYZ0EMKOCTh 108 108 yacoB

3.0 3.0 3.E

OK3aMeH: 1 cemecTp

Tomck 2017
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PilCC.\l()TpeHél 151 ()J()GpeHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
nportokonn Ne 48 ot « 16 » 1 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi miporpamMMa cocCTaB/ieHa C ydeToM TpeOoBaHUl efepaabHOr0 ToCyAapCTBEHHOTO
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.03.04 OnekTpoHWKa W HaAHO3/IEKTPOHUWKA, yTBepxkaeHHoro 2015-03-12 ropa,
paccMOTpeHa M yTBep)XK/leHa Ha 3aceflaHMu Kadepbl «__ » 20__ ropa, TPOTOKOI
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 ®IOT BoponuH A. 1.
3aBe/lyIOLLUI BbITyCKarolei Kag.

oIl ITanpgapos C. M.
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
—  UW3yueHHe XUMUUYeCKUX CUCTeM
— wusyueHHe GyHJaMeHTa/IbHbIX 3aKOHOB XUMUU
—  W3yyeHHe CBOMCTB BeIIeCTB U UX PeaKLIMOHHOM CTTIOCOOHOCTH

2. MecTo pucomiuingel B cTpyKrype OITIOII
MucturuivHa «Xumus» (B1.5.12) otHocuTcs K 610Ky 1 (6a3oBasi 4acTh).
[MpenuiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
CJleiyroliye AUCLUIUIMHBL: MaTtemMaTHka.
[MocneayrolyMy AUCLMIIMHAMU SIBJISIIOTCS: Be3omnacHOCTh »Xu3HeesTelbHOCTH, Pu3uKa.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUIUTUHBI

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

— OIIK-1 cnoco6HOCTBIO MPe/ICTaB/IATh aZleKBATHYI0 COBPEMEHHOMY YPOBHIO 3HaHUU HayuHYIO
KapTWHY MHUpa Ha OCHOBE 3HaHUSl OCHOBHBIX IOJIOKEHWH, 3aKOHOB M METOJ|OB eCTeCTBEHHbIX HayK U
MaTeMaTHKU;

—  OIIK-2 crioco6HOCTBIO BBISIB/ISITH €CTeCTBEHHOHAYUHYIO CYILHOCTh Mpo0sieM, BO3HUKAIOIIUX
B X0Jie MpodeCcCHOHaNbHON /leATeNbHOCTH, TIPUB/EKaTh /sl UX pelleHHsi COOTBETCTBYIOLIMM (PU3MKO-
MaTeMaTH4eCKUi arrapar;

B pe3synbrarte usyueHus JUCLIIIIMHBI CTYAEHT JAO/DKeH:

— 3HATb OCHOBHbIE TOHATUA U 3aKOHbl XUMUU, TeOpeTUYeCKHe OCHOBBI CTPOEHUs BelleCTBa,
CBOMCTBA BeIleCTB U MX pEaKLMOHHYIO CIOCOOHOCTb, YC/IOBUSI TIPOTEKAaHUsl peakluil, (aKTophl,
B/IMAIOLIe HAa CKOPOCTb U HallpaB/ieHWe IPOTeKaHusl peakliiy, SHepreThueckue U3MeHeHUs B Ipolecce
IIPOTEKaHUsl peakLy, 3aKOHOMEPHOCTU T[IPOTeKaHUs 3JIeKTPOXUMHUUECKUX IIPOLIeCCOB, IIPOLIeCChl
KOppO3UM MeTa//IOB M MeTO[bl 3alljuTbl OT KOpPPO3UH, IIPOLIeCChl, IpPOTeKarljue B TeTepOoreHHbIX
crcTeMax Npy U3MeHeHUH (pa30BOr0 paBHOBECHSI.

— yMeTb UCII0/Ib30BaTb TeOpeTUUeCKue 3HAaHWUA [JI pelleHUs IpakTUUeCKuX 3ajay, [/
VIHTepIIpeTaliy pe3y/ibTaToB SKCIIepUMeHTa; UCII0/Ib30BaTh a/ITOPUTMbI pellleHus IIPaKTUUeCKUX 3aay.

—  B/IaJieTh HaBbIKaMH CaMOCTOSITE/ILHOTO TOMCKa MH(pOPMALMK U NIPOpabOTKH TEOPeTUYeCKOro
MaTepuasa; HaBblKAMU IIOCTAHOBKU 1ieled W 3a/lad 3KCIIepUMeHTa, HCXOAS U3 TeOopeTUYeCcKHxX
NIPe/INIOChITIOK; HaBblKaMU 00pabOTKM pe3y/bTaToB SKCIIePUMEHTa C HCM0/Ib30BaHUEM  (DU3UKO-
MaTeMaTH4eCcKoro ariapara.

4. O0beM ANCHMILIMHBI M BUABI YU4e0HOH padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBsgeT 3.0 3aueTHbIX eJWUHMIIBI U TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsmura 4.1 — TpyA0eMKOCTb AUCIUTTAHBI

Buzibl yueGHOM /leATeIbHOCTH Bcero uacos CemecTpsl

1 cemecTp
AynutopHblie 3aHSTHS (BCEro) 36 36
Jlekuym 14 14
[TpakTryeckue 3aHATHS 10 10
JIabopatopHble paboThbI 12 12
W3 HUX B UHTEpaKTUBHOU (opme 10 10
CamocTosiTenibHast paboTa (Bcero) 36 36
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[ToaroroBka K mabopaTtopHbIM paboTam 6 6

ITpopaboTKa JIEKIJMOHHOTO MaTeprasa 13 13
CamocTosiTenlbHOE U3yueHre TeM (BOMPOCOB) 3 3
TeopeTUUeCKOl 4acTH Kypca

[ToaroToBka K mpakTUueCKUM 3aHATUSAM, CeMHUHapam 14 14
Bcero (6e3 3k3ameHa) 72 72
[ToaroroBka 1 craua 3K3aMeHa 36 36
OO0111ast TPYJ0OEMKOCTD U 108 108
3aueTHble EqvHULIBI 3.0 3.0

5. Coiep)xaHue AUCHMILTMHBI

5.1. Pa3jenbl JUCHUIIMHBI 1 BU/IbI 3aHATHN
Pa3zesnbl AUCIUTIMHBI ¥ BU/IBI 3aHSITHI TIpUBeAEHbI B Tabnwviie 5.1.
Tabnuiia 5.1 — Pa3genbl AUCLHUTIIMHBI M BU/IBI 3aHSITUM

= | 5 | E
= ‘& 2 ) ¢ 5
3 a o 8z 4 =
= ) [J) s o 2 = =
S | g 2 i f3 X
HaszeaHust pa3zenoB JUCLUTIIUHBI g 5 g 5 o @ £ £
&g 2 E|En 2%
5| 5 =& §&E
5, =} S
=" = =
= = S
1 cemecTtp
1 OcHOBHbBIE TOHATHS 1 3aKOHbI XUMMU. 2 1 0 4 7 OIIK-1, OIIK-
2
2 OCHOBHBI€e K/1aCChl HEOPraHUYeCKUX 0 1 0 6 7 OIIK-1, OIIK-
coelMHeHWH. PeakijoHHasi CrI0COOHOCTD 2
BelLleCTB.
3 DHepreTrKa XMMHU4YeCKHX MPOLIECCOB. 3 2 4 8 17 | OIIK-1, OIIK-
Xumuryeckasi TepMOJMHaMHUKa. 2
4 XumMnueckasi KWHeTUKa. XUMUUecKoe 3 3 4 8 18 OIIK-1, OIIK-
paBHOBeCHe. 2
5 DJIeKTpOXUMHUUeCKYe TIPOLIeCChl. 6 3 4 10 23 | OIIK-1, OIIK-
Kopposus metasios. 2
Wroro 3a cemecTp 14 10 12 36 72
Ntoro 14 10 12 36 72
5.2. Coaep)kaHue pa3/je/ioB AMCHUILUIAHBI (10 JIeKLUSAM)
Copiep>xaHue pasziesioB AUCLUTUIMH (T10 JIEKIUSIM) TIpUBe/ieHo B Tabnuie 5.2.
Tabnuiia 5.2 - CopepykaHue pa3zie/ioB AUCLUTUIMH (TI0 JIEKI[USIM)
3 3 E
s | &1
=
HasaHus paszenon CopeprkaHve pas/iesioB JUCLUTLIMHBI 110 z - 5 %
JIEKLIUSIM g g g
S g =
=Y Qg
= S}
1 cemectp
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1 OcHoOBHBIE TOHATHS U 3aKOHBI
XUMUHU.

[Ipegmet xvMuu. ATOMHO-MOJIEKYJ/ISIpHast
Teopusi. OCHOBHbIE TIOHATHS: aTOM,
MoJieKy/ia, UOH, XUMUUEeCKUI1 37IeMeHT.
IIpocTele U cioxkHbIe BelecTsa. Morb.
MonsipHasi Macca. DKBUBAJIEHT,
5KBUBAJICHTHAas Macca.
CrexuomMeTprueCKHUe 3aKOHbI: 3aKOH
5KBUBAJIEHTOB (TTOHSITHE SKBUBAJIeHTa U
5KBUBaJIeHTHOM MacChl), 3aKOH
MOCTOSIHCTBA COCTaBa XUMUYe CKUX
coeuHeHM. ['a30Bble 3aKOHBI: 3aKOH
00beMHBIX OTHOILIEHHH, 3aKOH ABOTa/[po,
3aKOH 5KBUBa/IEHTOB

HToro

OIIK-1

3 DHepreTuka XuMuye CKUx
[poL[eCcCcoB. XUMUYecKast
TepMOJUHAMUKA.

XuMmuueckas TepMoauHamuka. [Tonsarue
XUMUUECKOU chcTeMbl. THUIIbI cUCTeM.
PaBHOBeCHOe cOCTOsiHME cucTeMbl. TUIbl
TepPMOZIMHaMUYeCKHX MPOLIeCCOB:
obpaTtuMble, HeoOpaTUMbIe,
CaMOIIPOU3BOJIbHbIE, DABHOBECHBIE.
OcCHOBHBIe NIOHATUS TEPMOJUHAMUKU:
BHYTpeHHsIsI SHeprusi, paboTa, TerioTa.
ITepBbIli 3aKOH TePMOAWHAMUKH.
[TonsiTre sHTaMbNUU. TeryioBoi 3¢ dekT
peak1iuy, 5K30TepMHUUYeCKUe 1
5H/I0TEpPMUYECKHE pPeaKLUU.
TepmoxuMHUeCcKUe ypaBHeHUs U UX
ocobenHocTu. CTaHAAPTHBIE TET/IOTHI
obpa3oBaHwus BetecTB. 3akoH [ecca,
cnepcTBUe U3 3akoHa l'ecca. IloHaTue
SHTpoOnUU. BTOpOM U TpeTnt 3aKoH
TepMoiMHaMUKU. CaMONpOM30BO/IbHbIE
TIPOLIeCChl. DHTA/IBITUNHBINA U
SHTPONUMHBIN (PAaKTOPbl XMMUUEeCKUX
peakiuii. OHeprus ['mb0ca.

HNToro

OIIK-1

4 XyuMuueckass KUHETHKA.
XuMHUeCcKoe paBHOBECHE.

XuUMHUUecKasi KUHeTUKa. ['oMoreHHble U
reTeporeHHble peakiuu. CKOpOCThb
XUMHYEeCKOM peakliy. PaKTopsl,
BJIVSIFOLLIE HAa CKOPOCTb peaKLiu.
BivsiHue KoHLIeHTpaLy Ha CKOPOCTh
peakiuu. 3aKOH JIelCTBYIOIIUX Macc.
KoncraHnTa ckopocTtu peakuuu. BivsiHue
TeMIlepaTypbl Ha CKOPOCTb peaKL|u.
[TpaBuno Baut-T'odda. DHeprus
aKTHBAaLIUU U ypaBHeHHe AppeHUyca.
3aBUCHUMOCTb CKOPOCTH peakLIi OT
Karanm3aropa. Katamms O6parrumele U
HeoOpaTHUMble XUMHUECKHe PeaKLH.
Xumnueckoe paBHoBecue. KoHcTaHTa
paBHOBeCHsl. 3aKOH el CTBYIOLIMX MacC
s paBHoBecust. [Tpunnun Jle-Ilaresbe.

OIIK-1
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C,Z[BI/IF XUMHNYEeCKOIr0o paBHOBeCHA.

Nroro
5 DJIeKTpOXUMUUeCKYe TIPOLIeCChl. OKUC/IUTe/TEHO-BOCCTaHOBUTE/IbHBIE 6 OIIK-1
Kopposus metasios. peakiuu. CTereHb OKUC/IEeHHS,

OKHCJIEHME U BOCCTaHOBJIEHHE.
ONeKTPOAHbBIE TIPOLIECChI. DJIEKTPOJHbIE
rnoTteHuuasn. YpasHeHuve HepHcra.
[NasibBaHWUECKUI 7IEMEHT.
ONeKTPOXUMUYeCKUe MPOLeCChI.
ONeKTpOJBIKYLLask CUla
rajbBaHUYeCKOTO 3/1IeMEeHTa.
CraHapTHBIM BOAOPO/IHBIM 3/IeKTPO/I.
O/eKTPO/In3 B pacrijiaBe. JIeKTPO/IU3 B
pactBope. 3akoHbl Papazesi. Beixoz 1o
TOKY. KOoppo3ust MeTanioB: xummyeckas,
3/IeKTPOXUMUUeCKas. 3alljiTa MeTasl/IoB
OT KOPPO3HUH.

HNToro 6

Wroro 3a cemecTp 14

5.3. Pasgenbl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (PeAbIAYIMMHA)
U ob0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Pa3zesnbl JUCLIMTITMHBI U MEeXXAUCLUTUIMHAPHBIE CBSI3U C 00eCreunBaromyMu (MpeabIyLUMU) 1
obecrieuriBaeMbIMU (TTOC/IEIYFOIIMMU) JUCLIUTITMHAMHU TIPe/ICTaB/IeHbI B Tabuile 5.3.
Tabnuiia 5.3 - Pa3gensl AUCLATIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

Ne pasziesioB JaHHOM JUCLUTUIAHBI, [7151 KOTOPBIX

Heo6X0MMO u3ydeHHe 06eCrieurBaroIyX 1
HaumeHoBaH1e ANCLUIUIMH obecreynBaeMbIX JUCLUTUIMH

1 2 3 4 5

[IpeniiecTByroLLIMEe JUCLUATITUHBI

1 MaremMmaruka + + + + +

[Tocnenyroume AUCLUIIMHGI

1 be3ornacHOCTb XK13HeesTeIbHOCTU + + + + +

2 dusmka + + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHHUH AUCLUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLM, (OpMUpPYeMbIX MNPU H3yUeHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN
TIpe/ICTaB/ieHo B Tabmmiie 5.4
Tabma 5.4 — CooTBeTCTBHe KOMIIETeHIIMA W BUOB 3aHATWM, (OPMUDYEMBIX IIPU U3yUeHUH
VICLIUTUIMHBI

Bunpl 3aHaTHI

@OpMBI KOHTPOJIS

KomneTeHiun

Jlekuyu
[TpakTHYeCKHe 3aHATHS
JIabopaTopHbie paboThI

CamocrosiTenibHasi paboTa
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OITK-1 + + + + KonTposbHasi pabora,
OrtueT 110
VH/JVBU/lyaJIbHOMY
3a/ilaHuto, KoHcrekT
€CaMoroAroToBku, OTueT no
naboparopHoii paboTe,
Onpoc Ha 3aHITUAX

OIIK-2 + + + KonTtponbHas pabora,
Otuer o
VHVBUyaJIbHOMY
3agaHuto, OTueT 1o
naboparopHotii pabote,
Ornpoc Ha 3aHATUSIX

6. InTepakTHBHBbIE MeTO/AbI M ()OPMBI OPraHU3aI[UH 00yUeHHA
TexHO/MIOTUM WHTEPAKTUBHOTO OOyueHWs TpU pa3HbIX (JOpMax 3aHATUN B uYacaxX IPHUBEJEHbI B
Tabmmie 6.1
Tabsura 6.1 — TexHOMOTMM UHTEPAKTUBHOTO 00yUYeHUst TIPY Pa3HbIX (hopMax 3aHATHH B yacax

WHTepakT
NHTepakTyBHbBIE NHTepakTrBHBIE
MeTtonpbl 150:3318 (< Bcero
TIpaKTUUecKue 3aHsATUsI | JlabopaTopHbIe 3aHSATHS
JIeKLUU
1 cemecTp
TIpe3eHTaLK C 2 2
WCII0/Ib30BaHUEM
My/bTAMe/INA C
obcyxeHreM
Pabota B KoMaH/je 4 4 8
Wroro 3a cemectp: 4 4 2 10
Wtoro 4 4 2 10
7. JIabopaTopHbIe paboThI
HaunmeHoBaHure 1abopaTopHbIX paboT rpuBesieHo B Tabmmie 7.1.
Tabnuiia 7. 1 — HaumeHoBaHHe 1ab0paTOPHBIX paboT
) g s
B 4 =
3 = =
= £ 5
= =
Ha3Banus paszenos HaumeHoBaHue 1abopaTopHbIX paboT g S
=
S8
= 52
- e ~
1 cemectp
3 DHepreTuka XMMu4eCKUx OnpesieneHye TeraoBoro sgdexra 4 OIIK-1,
MpOoLIeCCoB. XUMHUeCKast peakiLiuM HerTpain3aluu OIIK-2
TepMOZIHaMUKa. ViToro
4 XumMuuyeckasi KHHeTHKa. CKOpOCTh XUMUUECKUX peaKI[uii. 4 OIlK-1,
XHWMHUUeCKoe paBHOBeCHe. XHWMHUUeCKoe paBHOBeCHe. OIIK-2
Ntoro
5 DneKTpoXumMmryeCcKre rpoLeCChl. Anektpoau3. Kopposus 4 OIlIK-1,
Koppo3sus meTasnios. ViToro OIIK-2
Nroro 3a cemecTp 12
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8. ITpakTUueckue 3aHATHS (CeMUHAPHI)
HaumeHoBaHue MpakTUUeCKUX 3aHATHI (CeMUHapoB) MpuBeZieHo B Tabimiie 8.1.
Tabmuja 8. 1 — HanmeHoBaHMe MPaKTHYeCKUX 3aHATHN (CeMUHApPOB)

M3MeHeHUs1 CKOPOCTH peaKLIUU Mpr
V3MEeHEeHWU /1aBJieHus], KOHL|eHTpaLuu
peareHTOB; 3) pacueT U3MeHeHHsI

3 3§
- S =
HavMeHOBaHMe MpaKTUueCKUX 3aHSATUN = > T
Ha3Banus pa3enoB z = e =
(cemuHapoB) 3 g g
= | Bz
- s
1 cemecTp
1 OCHOBHBIE MOHSTHS U 3aKOHBI BxogHoii KOHTpOJIb (HanmucaHue 1 OIlIK-1,
XVUMUHU. CHMMBOJIOB XUMHUECKHX 3/IEMEHTOB, OIIK-2
pacueT MOJISIPHBIX MacC COeMHEeHHH,
paccTaHoBKa K03¢GUIIMEeHTOB B
ypaBHEHUsIX peaklii). Pemienue 3agau: 1
) HaXOXKJieHre SKBUBAJIEHTa MPOCThIX
BelleCTB; 2) pacyeT 3KBUBAJIEHTHBIX MacC
MPOCTBIX U CJIOXKHBIX COeIMHEHUH; 3)
pacyeT oObeMa rasa npu HopMaJIbHbIX
YCJIOBUSIX U YCIOBUSIX, OTJTMYHBIX OT
HOpMasbHbIX; 4) pacueT YncC/ia YaCTHL]
BellleCTBA B OIpeZie/IeHHOM Macce WUu
obObeMe; 5) pellieHHe 3aJay C
XMMHUEeCKUMH ypaBHeHUsIMY; 6) 3a7iauu
Ha "U30BITOK-HeJOCTaTOK"
Ntoro 1
2 OCHOBHbIEe KJIaCcChl HEOPraHUUeCKUX | 1) HarrcaHue GopmMys XMMHUUe CKUX 1 OIlK-1,
coefilMHeHUM. Peaki[oOHHast Bell[eCTB; 2) HalMcaHWe Ha3BaHUM OIlK-2
CIOCOOHOCTD BeIleCTB. XUMUUECKUX COeJUHEHUH, onpe/iesieHre
KJlacca BellleCTB; 3) COCTaB/ieHHe
yPaBHEHUH 3/1eKTPOIUTAYUE CKOU
Jvccoluanuy; 4) HarvcaHue ypaBHeHUM
TU/IpO/IN3a, OTipe/iesieHye TUIIa CoJleld; 5)
COCTaB/ieHMe YpaBHeHWM peakiui
Pa3HOrO THIA, LIeTIOUKU TpeBpalleHUI
Ntoro 1
3 DHepreTuka XMMu4eCKUx 1)pacuet TenioBoro 3¢ ¢eKra peakijuu 1o 2 OIIK-1,
MpOoLeCcCoB. XUMHUeCKast 3akoHy ['ecca; 2) ornpesiesieHre TUTIa OIIK-2
TepMOJUHaMUKa. peakiuu (3K30-, SHAOTEPMUUECKUN); 3)
pacueTsl 110 TEPMOXUMHUYECKUM
ypaBHeHUsIM; 4)onpe/ieieHre
CaMOITIPOU3BOJILHOIO HarlpaB/ieHUst
NIPOTeKaHMs peaklvy; 5)pacyeT
TepMOJMHaMHUeCKUX [1apaMeTpoB
MPOTEKaHUs peakLun
Htoro 2
4 XvMuyeckasi KUHeTHKaA. 1)3anuch 3aKOHa [IeHCTBYIOLUX MacC JIJisi 3 OIIK-1,
XyMHUeCcKoe paBHOBeCHe. XUMHUUYEeCKUX peakiiuii;2)pacyer OIIK-2
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CKOPOCTH peaKLy MPU TIOBBIIIIEHUH
Temrieparypbl 1o npaBuiy Bant-T'odda u
ypaBHeHHIO AppeHuryca; 4)pacyer
TemriepaTypHoro ko3gduiieHTa
CKOPOCTH peaklivy; 5)orpe/esieHre
SHepryu aKTUBaL[UM peakiuy; 6)
oTipefiesieHusi CMell|eHHs] paBHOBECHS TIPH
V3MeHeHUH TeMIlepaTyphbl, JjaB/leHus,
KOHIIeHTpaLiy; 7)pacueT KOHCTaHT
pPaBHOBECHS] XUMUUECKHX peakiuii; 8)
pacueT “3MeHeHHsI KOHI|eHTpaLi
peareHTOB yepe3 KOHCTaHTy paBHOBeCHsI

Nroro 3
5 DneKTpoXumMmryeCcKre rpoLecChl. 1)HamnucaHre OKUCTUTeTbHO- 3 OIlIK-1,
Koppo3sus meTtasnios. BOCCTaHOBUTEJ/IbHBIX peaKLui; 2) OIIK-2

orvcaHue TIPUHLUIA PabOTHI
raJlbBaHAYeCKOro 3/IeMeHTa; 3) 3anuch
ypaBHEHHWH peaklyii, MPOTeKarol1X B
rajJibBaHA4YeCKOM 3j1eMeHTe; 4) pacueT
3/IeKTPOJHOr0 MOTeHL1ana Mpu
CTaH/IaPTHBIX U HeCTaHAapTHBIX
YCJIOBUSIX; 5) pacueT 3/1eKTPOABIKYLLeN
CWJIBbI Fa/lbBAHUUECKOTO 371eMeHTa; 6)
COCTaB/IeHUe YPaBHEHUM 3/1eKTPOJIHBIX
TIPOLIeCCOB TPY JIeKTPO/IM3e PacIlyiaBoB
Y PaCTBOPOB; 7) BbIUHC/IEHUE MacChl U
00bEMOB 00pa30BaBIIIMXCS TTPOYKTOB B
TpoLiecce 371eKTPO/IM3a Mo 3aKOHam
®apages; 8) onpeeneHure BbIXOZA MO
TOKY; 9)CcoCTaB/ieHre ypaBHEHUIN
peakLui Npyh XUMMHUYeCKON U
3/1eKTPOXUMUUECKOU KOPPO3UU
MeTasoB; 10) BEIOOp 3aIIUTHOTO
MOKPBITHUS OT KOPPO3UH

Htoro 3

Wtoro 3a cemecTp 10

9. CamocrosiTesibHasi pabora
Buzpl camocTosiTeTbHOM paboThl, TPYA0EMKOCTh U (hopMUpyeMble KOMITeTEHLIUH TIPeJCTaB/IeHbI B
tabmuie 9.1.
Tabnuiia 9.1 - Buabl camocTosiTeIbHOM PabOThI, TPYI0EMKOCTb U (hOpMHUPYEMbIe KOMITETEHITHH

) L 5
= a =
< = =
o e o =
Bugel camocTodaTenbHOU = > U
Ha3saHus paszenos 5 = =T @DopMBI KOHTPOJIA
paboThI 3 s g
S =
S8 =
A ° 2
= S}
1 cemecTp
1 OcHoBHble oHsATUA U | [ToAroToBKa K 2 OIIK-1, |KoHcnekr
3aKOHBI XMMMUU. MPaKTUYECKUM 3aHSATUSIM, OIIK-2 CaMOIIOITOTOBKH,
CceMUHapam KoHTposnbHas paboTa,
[TpopaboTKa JeKITMOHHOTO 2 Orpoc Ha 3aHATHSX,
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Marepua’sa Ortuet 110
Vitoro 4 WH/JVBU/lyaJIbHOMY
3a/laHUI0
2 OCHOBHBIE KJIaCChI ITogroroBka K 3 OIIK-1, |KoHcrekr
HeopraHuye CKux TpakTUYye CKUM 3aHATUSM, OIIK-2 CaMOIO/TOTOBKY,
COeJMHEHUM. ceMUHapam KonTtponbHas pabora,
PeaK]_[IéIOHHaS{ CaAMOCTOSITE/TEHOE 3 8npoc Ha 3aHATUSX,
m HOCTb B TB. TYeT M
CMOCODHOCTL BEILEC r3yuyeHue Tem (BOIPOCOB) €T 1o
TeopeTUuUeCKOM 4acTH MHAMBIAYa/IbHOMY
HU
Kypca 3a/laHUI0
Ntoro 6
3 DHepreTuka ITogroroeka K 3 OIIK-1, |KoHcrekr
XUMHUYECKUX TPOLIECCOB. | TMPaKTAYeCKUM 3aHATUSIM, OIIK-2 CaMOTMO/ATOTOBKH,
XuMHueckast ceMHHapam KoHTposbHas pabora,
TepMOJVHaMUKa. MPOC Ha 3aHATHUSAX
€pMOAMHAMIKA ITpopaboTKa JeKIIMOHHOTO 3 8 POC Ha 34 ’
Marepuasa THET 11O
VHJVBU/lyaJIbHOMY
ITozroroeka K 2 3aganuio, OTueT 110
n1abopaTopHbIM paboram nabopatopHoti pabore
Ntoro
4 XvMmuueckast KUHeTHKa. |IloaroroBka K OIIK-1, |KoHcnekr
XUMHUeCKOe paBHOBECHE. |TIPAKTAUECKUM 3aHSTHUSM, OIlK-2 CaMOTIOATOTOBKH,
ceMHHapam KoHTposnbHas pabota,
ITpopaboTKa JIeKIOHHOTO 3 8npoc Ha 3aHATHAX,
TYeT M
Marepuasa €T 1o
VHJVBU/1yaJIbHOMY
IloaroroBka K 2 3aganuio, OTueT 1o
nabopaTopHeEIM paboTam naboparopHoii pabote
Ntoro 8
5 DIeKTpoXxuMHuecKre ITogroroeka K 3 OIIK-1, |KoHcrekr
niporjeccel. Koppo3us MPaKTUYEeCKUM 3aHATUSIM, OIIK-2 CaMOTIOATOTOBKHY,
MeTaJIoB. ceMHHapam KoHTposbHas paboTa,
MPOC Ha 3aHATHUSAX
[TpopaboTKa JeKIIMOHHOTO 5 8 POC Ha 34 ’
Marepuasa THET 11O
VH/JVBU/lyaJIbHOMY
IlozroToBKa K 2 3agaHuio, OTUeT 1Mo
n1abopaTopHbIM paboram nabopatopHoti pabore
Ntoro 10
Wroro 3a cemecTp 36
ITogroroBka u caua 36 JK3aMeH
5K3aMeHa
Ntoro 72

10. KypcoBasi pabora (nmpoekT)

He npenycmotpeno PYII

11. PeiiTUHrOBasi cuCcTeMa /ISl OLeHKHU yCIIeBaeMOCTH CTY/leHTOB

Tabmura 11.1 — BasutbHbIE OL[EHKH [I7Is 37IEMEHTOB KOHTPOJISI

DJieMeHThI yueOHOM

MaxkcuMaibHbIN

MaxkcuMaibHbIN

MaxkcuMaJibHBIN

11.1. ban/bHbIe OLleHKH /J/I1 3/IeMeHTOB KOHTPOJIsl

Bcero 3a
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0asin 3a mepuo/,
6amn Ha 1-yto KT ¢ |  Gaut 3a mepuof,
JledTeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
1 cemecTp

Koncriekr 5 5 2 12
CaMOIIO/IrOTOBKH!
KonTposbHast pabora 5 5 5 15
Onpoc Ha 3aHITHSX 5 5 5 15
Otuer no 5 5 5 15
VH/UBUYalbHOMY
3a/JaHUI0
OTueT 1o y1labopaTopHOM 5 5 3 13
pabote
WToro Makcumym 3a 25 25 20 70
Tepuoz,
OK3aMeH 30
Hapacrarouym utorom 25 50 70 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 3@ KOHTPO/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabnuua 11. 2 — [NepecueT 6a//10B B OL|eHKU 38 KOHTPOJIbHbIE TOYKU

basbl Ha [1aTy KOHTPOIBHOW TOUKU Ouenka

> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5

Ot 70% 10 89% oT MakcMManbHOW CyMMBbI 6asioB Ha gary KT

4
Ot 60% 10 69% OT MakcMMasibHOM CyMMbI OanioB Ha gaty KT 3
2

< 60% oT MakcuMasibHOM cymMMbl OansioB Ha gaty KT

11.3. ITepecuet cymMmMbI 6a/IVI0B B TPAAMIUOHHYIO U ME)XKAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 06a//IOB B TPAJULIMOHHYIO U MEKIYHAPOAHYO OLIEHKY Tpe/CTaB/IeH B Tabiuiie
11.3.
Tabsura 11. 3 — ITepecueT CyMMbI 6a/I/IoB B TPAJULMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroeas cymma 6asinoB,

Ouenka (I'OC) YUUTBIBAET yCIEIIHO CAAHHBIN Ouenka (ECTS)

JK3aMeH

5 (OTIMYHO) (3aUTeHo) 90 - 100 A (oT/1M4HO)
85-89 B (oueHb x0poi110)

4 (xopo11o) (3a4TeHo) 75 -84 C (xopo1io)
70 -74
65 - 69 D (ymoBneTBOpUTEHHO)

3 (YZ0BNeTBOPUTE/BLHO) (3aUTeHO) 60 - 64 E (HocpeacTeerio)
2 (Hey0BICTBOpHTE/IEHO) (He Hike 60 6asos F (HeynoBneTBOpUTENBHO)

3auTeHO)

12. YuedHo-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTEeparypa
1. Koposun H.B. O6mjast xumus : yuebHuK 77151 BTy30B / H. B. KopoBuH. - 7-e u3p., ucnp. - M. :
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Briciias 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. OcHoBbI 00111eli U pu3nuecKoit xumun: YuebHoe mocobue / TuxoHoBa M. B., Ekumosa U. A.
- 2015. 200 c. [DnektpoHHbIM pecypc] - Pexxum pgoctyma: http://edu.tusur.ru/publications/5136, gata
obparrenus: 15.02.2017.

12.2. lono/sHMTe/IbHAA IMTeparypa

1. T'munka H.JL. OO61ias xumus : yuebHoe ocobue st By3oB / H. JI. I'munka. - 11-e u3g. - M.-J1.
: Xumus, 1964. - 688 c. : un., tabn. - MimeH. ykas.: ¢. 669-670. - [Ipeam. yka3s.: c. 671-688. (Haymume B
oubmmoreke TYCYP - 37 3k3.)

2. AxwmetoB H.C. Heopranuueckasi xumusi : yuebHoe roco6ue st By30oB / H. C. AxmeTos. - M. :
Bricmiast mkoma, 1969. - 638[2] c. : un. - Ilpeam. ykas.: c. 629-639. - b. 1. (HasiMure B GubIMOTEKE
TYCYP - 15 3Kk3.)

3. Xumwus: Yue6Hoe nocobue / I. B. CmupHoB, I. M. fIkyHuHa; MuUHHCTEPCTBO 0Opa3oBaHUs
Poccurickonn  ®epepauyy, TOMCKHMM TOCYJapCTBEHHBIM YHUBEPCUTET CHUCTEM YIIpaBIeHUS U
pazsnosn1eKTpoHukH, Kadeapa TexHomorum pasnosneKTpoHHOM amnmnaparypel. - Tomck : TMIIZIO, 2000. -
157 c. : un. (Hammuue B 6ubmoteke TYCYP - 31 3K3.)

4. Tnuuka H.JL. 3agaum u yripa>kHeHus1 1o o01eli xumuu : YuyeOHoe mocobue asist By3oB / H. JI.
['muHKa. - 20-e u3g., crepeotwr. - M. : Xumus, 1973. - 263[1] c. : wn. - b. 11. (Hamuure B 6ubnmuoreke
TYCYP - 38 3k3.)

5. UYwkun E.B. Xumus [Texcr]: yue6Hoe nocobue / E. B. UnkuH; MuHncTepcTBO 06pa3oBaHus U
Hayku Poccuiickoii ®epepanuy, TOMCKMII TOCyJapCTBEHHBbI YHUBEPCUTET CHUCTEM YIIpaB/IeHUS M
pagro31eKTpoHuKH (Tomck), PakymbTeT AUCTAaHIIMOHHOTO 00yueHwus. - Tomck: Db Konrent, 2012. - 170
C.: Wi. - bubnuorp.: c. 157. (Hanuuue B 6ubmmoreke TYCYP - 62 3Kk3.)

6. Xumus: YuebHoe mocobue / Uukun E. B. - 2012. 170 c. [OnekTpoHHbII pecypc] - Pexum
poctyma: http://edu.tusur.ru/publications/1138, maTta obpaitenus: 15.02.2017.

12.3 YueOHo-MeTOgHUECKHE I10CO0HS

12.3.1. O6s3are/ibHbIE Y4eOHO-MeTOAMYECKHe MOCo0us

1. Ywukun E.B. Jlaboparopssie pabotel mo xumun [Tekct]: yue6HO-MeTommueckoe mocobue / E.
B. YukunH; MuHMCcTepcTBO 00pa3oBaHus U HaykKu Poccuiickoit @enepariun, TOMCKUI TOCYapCTBeHHbIH
YHUBEPCUTET CHUCTeM yrpaBieHUss U paauosnekTpoHuku (Tomck), Kadenpa paanos/1eKTpOHHBIX
TEXHOJIOTUM 1 SKOJIOrMueCcKoro MOHUTOpHHra. - Tomck : TYCYP, 2012. - 77 c. : wi., Tabn. - Bubauorp.: c.
73. (Hamuuue B 6ubmioreke TYCYP - 53 3k3.)

2. Ywkun E.B. CoopHUK 3a7au no obieii xumuu [Tekcr] : yuebHO-MeTomHueckoe nocobue / E.
B. UukwH; per. kaHz. xuM. Hayk A. . T'ananos; pew. C. S1. AnekcangpoBa; MunrcTepcTBo 00pa3oBaHust
u Hayku Poccuiickoii ®enepauyy, ToOMCKHI ToCyZapCTBeHHBIM YHUBEPCUTET CUCTeM YIIpaB/ieHUs U
pazsro31eKTpoHUKH (Tomck). - Tomck: TOMCKMM roCyZjlapCTBeHHBIM YHHBEPCUTET CUCTeM yIpaB/ieHus U
paauosieKTpoHukH, 2015. - 296 c. (Hamuue B 6ubmoreke TYCYP - 100 3K3.)

3. Xwumwus: MeTtoguueckre yKa3aHUs JJisl IPOBEAEHHUsT MPAKTHUUECKUX 3aHSATHM, J1ab0paTOPHBIX
paboT ¥ opraHu3alui CaMOCTOsITe/IbHOM PabOThI CTY/I@HTOB 10 JUCLUTIIMHE «XuMusi» / TuxoHoBa M. B.
- 2015. 26 c. [DnekTpoHHbId pecypc] - Pexxum pocrtyma: http://edu.tusur.ru/publications/5137, nata
obpartenus: 15.02.2017.

4. JlabopatopHble paboThI 10 XUMUH: Y4eOHO-MeTogMuecKoe ocobue / YukuH E. B. - 2012. 78
c. [OnekTponHbIii pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/3020, mara obpaiijeHus:
15.02.2017.

5. COopHUK 3a/iau U yrpakHeHui 1o o61eli xumun: COOPHUK 3a/jau U YIIpa>KHeHUH 110 0b11jeit
xuvud  / UYwkun E. B. - 2012. 220 «c. [DnexkrtpoHHBI pecypc] - Pexum pgoctyna:
http://edu.tusur.ru/publications/642, nata obpaienus: 15.02.2017.

12.3.2 YueOHO-MeTOAMYECKHE MTOCO0MS /IS JIUL] C OTPAaHHUYEHHBIMH BO3MO)XHOCTSIMH 3I0POBbSA
YuebHO-MeTOANYECKHe MaTepHasbl [jisi CAaMOCTOSITeIbHOM M ayJUTOPHOM pabOoThl 00yUarOIuXCst
13 YKMC/Ia WHBA/IW/IOB TIPeJOCTaB/sIOTCS B (popMax, aZlalTUPOBAHHbLIX K OrpaHUYeHUsSIM WX 30POBbSI U
BOCTIpUSITUS UH(GOPMAL[UH.
Ji/Is1 UL ¢ HapyLIeHUsIMHU 3PeHus:
— B (hopMe 3/1eKTPOHHOTO I0KYMEeHTa;
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- B IeyaTHOM (hopMe yBe/IMUeHHBIM HIPHU(TOM.

JIist a1 ¢ HapyLIeHUusIMM cJIyXa:

- B (hopMe 7IeKTPOHHOTO JOKYMEHTa;

- B reyaTHOM (popme.

JIis1 i1 ¢ HapyLIeHUsIMHM OTNOPHO-JBUraTe/IbHOI0 anmapara:
- B (hopMe 3/IeKTPOHHOTO [JOKYMEHTa;

- B reyaTHOU (hopme.

12.4. ba3bl JaHHBIX, TH()OPMAMOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMbI U Tpefyemoe
NMporpaMMHoe ofecrieueHue

1. http://edu.tusur.ru — HayuHO-00pa30BaTeIBHBIN MTOPTA

2. http://www.chemistry.narod.ru, http://www.xumuk.ru — uHbOPMAaLIMOHHO-CIIPABOYHbIE
pecypchl

3. http://elibrary.ru — HayuHas 3/1eKTpOoHHast OMbMMOTEKA

4. http://www.twirpx.com — 371eKTPOHHbI€ KHUTU 10 XUMHUHU

5. http://mv-tihonova.ucoz.ru - ”HpOpMaLMOHHBIN calT AJsi cTyaeHToB TYCYPa

13. MaTepua/ibHO-TeXHHYECKOe o0ecreyeHUue AUCIUILTHHBI
13.1. O61ue TpedoOBaHKUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITHHBI

13.1.1. MaTrepuaibHO-TEXHUUECKOe 00ecrieueHue Jisi IEKIMOHHBIX 3aHATUHH
Onsi  mpoBefeHWs]  3aHATAM  JIEKIUOHHOTO  THIA, TPYMNOBBIX W  WHAWBUJYya/bHbBIX
KOHCY/IbTALIAM, TEKYIIIero KOHTPOJIS U TIPOMEXXYTOUHOM aTTeCTalluy UCIIO/Ib3yeTcsl yueOHasi ayuTopusi, C
KOJTMUEeCTBOM TI0CQ/IOUHBIX MECT He MeHee 22-24, obopyaoBaHHas JOCKOW W CTaHAApPTHON yueOHOM
Mebenbro. VIMeroTcst HarvisiiHble OCOOMs B BUie TPe3eHTaLWH 110 JIEKIIUOHHBIM Pa3/iesiaM JAUCIUTUTAHBI.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecrieueHue /il NPaKTHYeCKHX 3aHATHI
[y TpakTHUUeCKUX 3aHATHUN HCIONb3yeTcsl yueOHasi ayAUTOPHs], C KOJMYeCTBOM TI0CAJ0YHBIX
MeCT He MeHee 22-24, 000pyZ0BaHHasi MarHUTHO-MapKePHOU ZI0CKOW M CTaHAapPTHOM yueOHOU MeOeJibio.

13.1.3. Marepua/ibHO-TEXHHYECKOe o0ecrieueHue /ijis IabopaTopHbIX padoT
Ons  npoBefeHuss 1abOpPaTOpPHBIX  3aHSATHM  WCTOMb3yeTcs  XUMWdeckas Jjaboparopus,
pacrosiokeHHas 110 azpecy 634050, T. Tomck, nip. JlenuHa, 40, 4 3Tax, ayg. 424. CoctaB 000pyIOBaHMUS:
nabopaTopHbie CTOJIbI, BBITSDKHOM IIKad), XUMHUUecKasi ToCyla, XUMUYeCKre peaKTHBbI, KaJlOPDUMETpHI,
HabOp apeomMeTpOB, BOAsiHasi OaHsi, TEPMOMETPBI, 3/IeKTPUUecKast IUTUTKa, MeTa//TndecKre U rpaguToBbIe
3/1eKTPO/bl, IITATUBHI.

13.1.4. MaTepua/IbHO-TEXHHYECKOe o0ecreueHUe /I CaMOCTOATE/ILHOM PadoThI
st camMocTosATe/IbHOM pabOThI MCIONb3yeTcsl yuyeOHast ayauTopusi (KOMITBIOTEPHBIM Kiacc),
pacrnonioxxeHHas 110 azpecy 634050, r. Tomck, np. Jlenuna, 40, 2 3Tax, ayg. 233. CoctaB 000pyAOBaHMUS:
yuebHasi Me0Oesb; KOMIbIOTepHI Kiacca He Hwke [IDBM INTEL Celerom D336 2.8TTw. - 5 mir;
KOMMBbIOTephl mofkmtoueHbl K ceth MHTEPHET wu  obecreuuBarOT JOCTYNT B 3/7€KTPOHHYIO
MH(pOpMaL[MOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEpCUTETa.

13.2. MaTepua/ibHO-TEXHHYECKOe o0ecrieyeHre JUCIUTIHHBI JJIsl JIMI] C OTPaHNYeHHbIMH
BO3MO)XHOCTSIMH 370POBbS

OcBoenue JUCHUIUIMHBI ullaMu ¢ OB3 ocyliecTB/sieTcsl C UCIOIb30BaHUEM CpefCTB 00yueHust
0011[ero U crielMasbHOTO0 Ha3HAYeHHs].

[Mlpy oOyyeHUM CTyIeHTOB C HapylIeHUsIMM CJIyXa TIpeJAyCMOTPEeHO HCIO/Ib30BaHUe
3ByKOYCW/IMBAIOLLleH anmnaparypbl, MY/JbTUMEAUWHBIX CPeACTB U [PYTMX TeXHUYeCKUX CpeJCTB
npuemMa/nepejaun yueOHON MHGOPMAIMK B JOCTYITHBIX ()OpMax /sl CTYAEHTOB C HapYILIeHUsIMU CITyXa,
MOOUIBHOW cHUCTeMBbI OOyueHUsl [ CTYJeHTOB C HWHBAJMJHOCTBbIO, TOPTaTUBHOM WHYKLIMOHHOMN
CUCTeMBI. YueOHasi ayaUTOpHsi, B KOTOPOW O0yuarOTCsl CTYAEHTHI C HapylIeHHWeM Cjiyxa, 00OpyZoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJJMOTEXHUKOW, BUJEOTeXHUKOW, 37eKTPOHHOM [OCKOW, MY/IbTUMESUNHON
CUCTEMOM.

[lpu obyueHHWH CTy[eHTOB € HapyIIeHHSIMM 3PeHUAMH I[IPeJyCMOTPEHO MWCIIONb30BaHHE B
NeKIIMOHHBIX 1 yUeOHBIX ayUTOPUSX BO3MOXKHOCTH TIPOCMOTPA Yy/aeHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha [JOCKe WY CJ/1aii/ia Ha 3KpaHe) Py MOMOILIY BUeOyBeInunTeNel /1715 yJaJleHHOro MpoCcMOoTpa.
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[Tpu obyueHHU CTY/IeHTOB C HAPYIIEeHUSIMH OMOPHO-ABHUIaTe/ILHOI0 anmapara HCToJb3yIOTCS
a/bTepHaTHBHbIe YCTPOMCTBA BBOZA MHGOpPMAaLMU U [pyrve TeXHUUYeCKHe Cpe/iCTBa Mpuema/repesauud
yuebHOM nH(pOpPMaMy B AOCTYMHBIX (opMax /st CTYZEHTOB C HAPYIIEHWSMH OTIOPHO-/IBUTATeTbHOTO

dIfiriapara, MOOM/ILHOM CUCTEMBI 06y‘-IEHI/IH AJIA HIO,E[Eﬁ C MHBAJIMJHOCTBIO.

14. ®oHA OLIEHOUYHBIX CPE/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLEHOYHBIX CPEJACTB M METOANUYECKHE PeKOMeH/Jal[uH
@OH/, OLIEHOUHBIX CPEeACTB W THUIIOBble KOHTDOJIbHBbIE 3alaHUs, WCMOJb3yeMble [Jis OLIeHKH
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIyIeHHbIX 3a AUCLUIUIMHOW KOMIIeTeHLIUM TMpH TpOBeJeHUN
TeKyIIel, TIPOMe)KyTOUHOM aTTeCTal[|iy 110 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K paboueii porpaMMe.

14.2 Tpe6oBaHus K (pOHAY OLIEHOUHBIX CPe/ICTB /AJIfA JIUI] C OTPAaHHYeHHBIMH BO3MO)KHOCTAMH

3/0POBbA

[lns CTy#eHTOB C WHBaIWJHOCTBIO IIPeAYCMOTPEHBI [OIOHUTE/bHbIe OLIeHOYHbIE CpeJCTBa,
riepeueHb KOTOPBIX yKa3aH B Tabmuile.

Tab6/mia 14 — JlonoiHUTE/IbHBIE CPECTBA OLeHMBAHUS

VISl CTYAEHTOB C HHBA/IMIHOCTHIO

Kareropuu ctymeHToB

Bubl J0MO/THUTENBHBIX OLJeHOYHbIX
CpejCTB

@®opMbI KOHTPOJISL ¥ OL[eHKH
pe3y/bTaToB 00yueHUs

C HapylieHusIMU
c1yxa

TecTbl, MUCbMEHHbIE CAMOCTOSATE/IbHbIE
paboThI, BOMIPOCHI K 3aUeTY,
KOHTPOJTbHBIE PAOOTHI

[TpeumyIiiieCTBEHHO TTUCbMeHHast
IpOBepKa

C HapylieHusIMuU
3peHus

CobecezioBaHMe TI0 BOTIPOCaM K 3aueTy,
OTIPOC T10 TepMHUHAM

[TpeumyliieCTBEHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapylieHusIMuU
OIOPHO-
JIBUraTebHOr0
anmnapara

PellieHre AMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PabOThI, TUCbMEHHBIE
CaMOCTOsITe/IbHbIE PabOTBI, BOMPOCHI K
3a4yeTy

[Tpenmy11ieCTBEHHO AUCTAHIMOHHBIMU
MeTOoZaMU

C orpaHuyeHusIMU I10
o01ieMe TUIUHCKAM
NIOKa3aHUsIM

TecTbl, NTMCbMeHHbIE CAMOCTOSITe/IbHbIE
paboThI, BOTIPOCHI K 3aUeTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IpermMyliieCTBEHHO IpOBepKa
MeTOJ|aMH, UCXOZsl U3 COCTOSIHUS
o0yuaro11erocsi Ha MOMEHT TPOBEPKU

14.3 MeToguuecKre peKOMeH/JaljuH 10 OLleHOYHbIM Cpe/iCTBaM JJ/Isl JIML| C OrPaHNYeHHbIMHU
BO3MO)XXHOCTSAMM 3/J0POBbSI

Ons crynentoB ¢ OB3 mnpeaycMmarpuBaeTcss AOCTyIHast (opma TipefoCTaB/ieHUs 3a/laHui
OLIeHOYHBIX CPeJICTB, & UMEHHO:

B IeyaTHOU (hopme;

B revaTHol (opMe C yBeJTMUeHHBIM LIPUPTOM;
B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;

METOZIOM UTeHHsI aCCUCTEHTOM 3a/laHus BCIYX;
TIpeZioCTaB/IeHHe 3a/laHus C UCTI0/Ib30BaHUEM Cyp/0TiepeBo/ia.

CTyneHTaM C WHBAJIMIHOCTBIO YBe/IMUMBAETCs BpeMsi Ha TOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE
BOMPOCHL. [I1s1 TakKuX CTy[eHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs OTBETOB Ha

3d/laHHsA, a MMEHHO!

MMCbMEeHHO Ha Oymare;

HabOp OTBETOB Ha KOMITLIOTEPE;
HabOp OTBETOB C HCIOJIb30BaHUEM YC/IyT aCCUCTEHTa;
TIpe/ICTaB/IeHHe OTBETOB YCTHO.

I[Tpouenypa OrjeHMBAHUSI pe3y/IbTaTOB OOyuYeHHs] MHBAIWZOB T10 [JUCLIMIUIMHE TpefyCMaTphBaeT
rpefjoCcTaB/ieHre uHGopMaluu B popMax, aZlalTHPOBAHHBIX K OFPaHUYeHUSIM UX 3[J0POBbsI U BOCTIPUATHS

VMH(pOopMaLu:

ﬂflﬂ JINIY C HAPYII€HUAMMH 3PECHUA:

B (hopMe 3/1IeKTPOHHOTO [JOKYMEHTa;
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- B IeyaTHOM (hopMe yBe/IMUeHHBIM HIPHU(TOM.

JIist a1 ¢ HapyLIeHUusIMM cJIyXa:

- B (hopMe 7IeKTPOHHOTO JOKYMEHTa;

- B reyaTHOM (popme.

JIis1 i1 ¢ HapyLIeHUsIMHM OTNOPHO-JBUraTe/IbHOI0 anmapara:
- B (hopMe 3/IeKTPOHHOTO [JOKYMEHTa;

- B reyaTHOU (hopme.

HpI/I HEO6XO,Z[I/IMOCTI/I AJId 06yqa}oumxcsi C MHBAJIMAHOCTBIO MpoLeaypd OLjeHHBaAHWA Ppe3y/IbTdaTOB
06yquI/IH MOXET ITIPOBOAWUTBECA B HECKOJIBKO 3TdIIOB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

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

®OH/ OHEHOYHBIX CPEACTB I10 YUEBHOU AJNCHUITIIMHE
Xumuna

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noArotoBku (crneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpasnenHocts (ripo¢uns): KBaHTOBasi 1 onTHYeCKas 3/1IeKTPOHHKA

dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 1

Cemectp: 1

YuebHbIi 171aH Habopa 2015 roga

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

Jk3aMeH: 1 cemecTp

Tomck 2017
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1. BBegenue

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

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

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

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-2 CTIOCOOHOCTBIO BBISIBJISITH L o/mkeH 3HaTh OCHOBHBIE TIOHATHS U
€CTeCTBeHHOHAYUHYIO CYIIHOCTh Ipobiiem, 3aKOHbI XMUU, TEOpeTUUeCK1e OCHOBBI
BO3HMKAIOIMX B X0/le TIpodeCcCroHaTbHOU CTPOEeHUs BelleCTBa, CBOMCTBA BelleCTB U
JlesiTeIbHOCTH, TIPUBJIeKaTh [l UX pellleHus WX PEaKIMOHHYIO CIIOCOOHOCTD, YCIOBUS
COOTBETCTBYIOLUN (DPU3UKO-MaTeMaTHUeCKU | pOTeKaHHWsl peakivii, akTophl,
amnrapaT B/USIIOIIME HAa CKOPOCTb U HarpaB/ieHue
OIlK-1 CrI0COOHOCTBIO TIPE/ICTAB/ISATh aZleKBaTHYHO TpOTEKAHUA PEAKLIH, SHEPTETHHUECKHE

COBPEMEHHOMY YPOBHIO 3HAaHUM Hay4YHYIO
KapTHMHY MUpa Ha OCHOBe 3HaHUsI OCHOBHBIX
T10JIO’KEHUH, 3aKOHOB U METO/I0B €CTeCTBEHHBIX
HayK U MaTeMaTHKU

W3MeHEeHHsI B TIPOLieCcce TPOTeKaHUs
peakLy, 3aKOHOMEPHOCTH TIPOTEKAHHUS
3/IEKTPOXUMHUECKHX TTPOIECCOB,
TIPOLIECCHI KOPPO3UH META/VIOB ¥ METO/IbI
3alUThI OT KOPPO3HUH, TTPOIIECCHI,
MIPOTEKAOII[1e B TeTePOreHHbIX CUCTeMaX
TIpY U3MeHeHUH (a30BOro PaBHOBECHS.;
ITo/mKeH yMeThb MCIT0/Tb30BaTh
TeopeTUUeCKHe 3HaHUS [/l PelleHUsT
MPaKTUUeCKMX 3a/1ad, [I/Is1 UHTepPIIpeTaljuu
pe3y/IbTaToOB KCITIEPUMEHTA; UCTI0/Ih30BaTh
a/ICOPUTMBI PeIlIeHHUs TIPAKTHUe CKUX
3a/au.;

ITomKeH B/aieTh HaBbIKAMU
CaMOCTOSITe/TbHOTO TIOMCKa UH(MOPMALIUU U
1popabOoTKH TeOpeTHUeCKOro MaTepHara,
HaBBIKAMH I0CTAHOBKH 1]eJIel U 3a7,au
9KCIIEPUMEHTA, UCXO/S U3 TeOPeTHUeCKUX
TIPEANOCHIIOK; HaBbIKaMU 00pab0TKH
pe3y/IbTaToB KCIIEPUMEHTA C
WCTI0/Th30BaHUEM (PU3UKO-
MaTeMaTHJeCKOoro arrapara.;

OO11e XapaKTepUCTHKH TlO0Ka3aresneld U KpUTepueB
nipYBeZieHbI B Tabmuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OTMMUHO (BBICOKMM
YPOBEHD)

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

OO6sazsaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /IS Da3BUTHS
TBOPUECKHX PElLIeHHH,

KonTponupyet paborty,
TIPOBOJUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

TIOHMMaHNeM TPaHHUI] abcTparpoBaHust
MIPUMEHHUMO CTH nipobsiem
Xopotuo (6a30Bbiii | 3HaeT ¢dakThl, NpuHLUMLI, | O6aaeT Arara30HOM BepeTt 0TBeTCTBEHHOCTH 3a

YPOBEHb)

TIPOLIeCChI, 001IHe

MpaKTUUeCKUX yMeHHWH,

3aBepIllleHre 3a44d4 B
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TIOHSATHS B Mpejienax
n3y4yaeMoi obacTu

TpeOyeMbIX /ISl pelIeHust
orpefie/IeHHbIX TIPo0JieM B
obnacTy Uccie0BaHUsS

WCC/IeJOBAHWH,
npucrocab/iMBaeT cBoe
MOBeIeHNe K
obcToaTENIHLCTBAM B
pelieHUH pobiem

YnoBneTBopUTebH
o0 (TIoporoBbii
YPOBEHD)

O6nazmaet 6a30BbIMU
OOIIMMH 3HAHUSIMU

O6asaeT OCHOBHBIMH
YMEeHHSIMH, TPeOyeMbIMU
U151 BBITIO/THEHUST TIPOCThIX
3ajiau

PaboraeT npu rpsiMoM
HaO/MIOIeHNUN

2 Peamu3anusi KOMIIeTeHI[UI

2.1 Komnerennua OITK-2

OTIIK-2: crocoOHOCTBIO BBISBATH €CTeCTBEHHOHAYUHYIO CYIHOCTH IPO0/IeM, BO3HHMKAIOIIUX B
xozie TipodeCCHOHANBHOM JesiTeTbHOCTH, TIPUBAEKaTh [/ MX pellleHHds COOTBEeTCTBYIOIIUM (DU3MKO-
MaTeMaTUueCKWH amrapar.

st hbopMUpOBaHUsT KOMITeTEHLIMK HeOOX0JUMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMITeTEHL|MM, TpUMeHsieMble /Ui 3TOr0 BHJbl 3aHATUA U HCIIO/b3yeMble CpeACTBa OLeHWBAHMS
TipeZicTaB/IeHbl B Tabmutie 3.
Tabmuia 3 — Otanbl GopMUPOBaHKST KOMITETEHL[UH U UCTIO/Ib3yeMble CPeJiCTBA OLleHUBAHUS

TeopeTHyeCcKre OCHOBBI
CTPOeHUsI BellleCTBa,
CBOMCTBA BeLeCTB U UX
PeaKLMOHHYI0
CMIOCOOHOCTB, YC/IOBUS
TpOTeKaHUs PeakLi,
(akTOpBbI, BAUSIOLME Ha
CKOPOCTb U HarpaBJieHHe
MIPOTeKaHUs peakLny,
JHepreTUUeCcKue
M3MeHeHHs1 B TipoLiecce
MIPOTeKaHHs peakLvy,
3aKOHOMEPHOCTH
MIPOTeKaHUs
3/IEKTPOXUMUYE CKUX
TMIPOLIeCCOB, MPOLIeCChI
KOpPPO3UH MeTasljloB U
METO/IbI 3aIIUThI OT
KOPPO3UH, MPOLeCChI,
MIPOTEeKarolI|e B
reTeporeHHbIX CUCTeMax
TIpY U3MeHeHUU (Pa30BOTro
paBHOBeCHS.

JJ1s1 peLleHust
MpaKTUUeCKUX 3ajau, /st
VHTeprpeTaLyu
pe3y/bTaToB
5KCIIepPUMEHTa, yMeeT
WICTI0/Tb30BaTh aJITOPUTMBI
pelLleHtst TPaKTHYeCKUX
3ajau

CocraB 3HaTb Y™meTb Bnagets
Copeprxkanve OCHOBHbIE MOHATHS U WCII0/Ib30BaTh HaBbIKAMU MOCTAaHOBKHU
3TaroB 3aKOHbI XHMHUH, TeopeTuUeCcKue 3HaHUs Lernei ¥ 3a7,a4

JKCTIepUMeHTa, UCXO/Is U3
TeopeTHYeCKUX
TIPEATOChIIOK; HaBbIKAMU
00paboTKu pe3y/bTaToB
5KCIIepUMeHTa C
HCI0/Ib30BaHueM (DU3UKO-
MaTeMaTHu4eCcKoro
aririapara

Buppl 3aHATHI

* NHTepakTHBHBIE
NIpaKTUUeCKHe 3aHATHS;
* lHTepakTUBHBIE
nabopaTopHble 3aHSTHUS;
* lHTepakTUBHBIE
JIeKL{UY;

* [IpakTrhueckue

* VIHTepakTUBHBIE
NIpaKTUUYeCKHe 3aHATHS;
* NHTepakTuBHbIE
nabopaTopHbIe 3aHATHS;
* NHTepakTuBHbIE
JIeKL[1Y;

* [IpakTHUueckue

* lHTepakTHBHBIE
MpaKTUYeCKUe 3aHsATHS;
* llHTepakTuUBHBIE
naboparopHbIe 3aHATHUS;
* JlaboparopHble
paboThI;

* CamocTosTenbHas
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3aHSITHS;
* JlaboparopHbie
paboThI;

* Jlekumu;

¢ CamocTosiTe/bHast
pabora;

3aHSITHS;
* JlabopaTopHbie
paboThI;

* Jlekumu;

* CamocrosTenbHas
pabora;

paborta;

Wcnons3yemblie * KoHnrtposnbHasi pabora; | * KoHTposbHast pabora; | * OTuer 1o
CpeACTBa * Ortuer 1o * Ortuert no nabopatopHoii pabore;
OLleHMBaHUs naboparopHoii pabore; naboparopHoii pabore; * Oruer 10
e Otuet 110 e Ortuet 110 UHIUBUAYA/TEHOMY
VHJVBUlyaJIbHOMY VHJVBU/lyaJIbHOMY 3a/IaHUIO;
3a/IaHUI0; 3a/IaHUI0; * JK3aMeH;
* Omnpoc Ha 3aHATUSIX; * Orpoc Ha 3aHATUSX;
* DK3aMeH; * OJK3aMeH;
dopMynMpoBKa TMoKa3aTesell U KpUTepHeB OLleHHMBaHUS [laHHOM KOMITeTeHLIMM TpuBe/leHa B
Tabuie 4.
Tabnuiia 4 — IToka3aTe/iM ¥ KpUTEPUU OL[eHMBAHMsI KOMIIETeHL[MH Ha JTarnax
CocraB 3HaThb YmeTb Bnagets
OT1nmnyHo * 3HaeT OCHOBHbIE * YMeeT OT/IMYHO ¢ CamMocTosTenbHO

(BBICOKMI YPOBEHb)

TIOHSITUSI XMWY ;
* CpobojHO
dhopmynupyet
XUMHUYeCKHe 3aKOHbI;

* Bocnpoussogur
TeopeThueCcKui
Marepuan 6e3
WCTIO/Tb30BaHUsI yueOHOTOo
riocoous;

* CB00OAHO M3/1araeT
MaTepuan B yCTHOU
(opme;

* AHanu3upyer U
BOCITPOM3BOAUT
B3aUMOCBSI3b
XUMUYEeCKUX TIOHSITUHN U
3aKOHOB;

OPUEHTHUPOBAThCS B
TEOPeTHUECKOM
MaTtepuase 0e3
WCTI0/Ib30BaHMsl yueOHOTOo
rocobwus;

* CBobOOgHO ymeeT
TIPUMEHSITh TO/TyYe€HHbIe
3HAHWS [I/IsI PellieH st
TBOPYECKHX
MpaKTHUYeCKUX 3a/au U
WHTEepIIPeTaLu
pe3y/bTaToB
9KCIIEPUMEHTA ;

* YMeeT UCIIOIb30BaTh
CTaH/IapTHbIE arOPUTMBI
PeIIeHUs] TTPAaKTHUe CKUX
3a/ia4, YaCTUYHO
UCTIO/b3YeT /IJIS PelleHust
3a/lay HeTPUBHAJIbHBIH
TIOZIXO/I;

oripejiesisieT Le/iv U
3a/lauM SKCIIepUMEHTa
HCXO/Is1 U3 TUTaHa PabOoThI
Y TEOPeTHYEe CKUX
TIPe/TIOoChIIOK;

* CaMOCTOATeNIbHO
obpabareiBaeT
9KCIIePUMEHTA/IbHbIE
JlaHHbIe U COCTaBJIsIeT
OTYeT B TeUeHHe
TJIAHUPYEMOTO 3aHSITHS;

Xoportio (6a30BbIit
YPOBEHD)

* 3HaeT OCHOBHbIE
TIOHSATUS XUMUH;

* dopmynupyer
XUMUYeCKHe 3aKOHbI;

* BocrnpousBogut
TeopeThueCcKui
MaTtepuai C
VICTI0/Tb30BaHUEM
TeopeTUueCKUX 3HaHUM
W yueGHOro rocoous;
* YacTuuHO u3naraet
MaTepuan B yCTHOU

* YMmeer
OpHUEHTHPOBAThCS B
TeopeTHUeCKOM
Marepua’ie C
WCTIO/Tb30BaHUEM
yueOHOTO 1oCo0Ous;
yMeeT TIPUMEHSITh eT0
JJ1s1 pelleHust
CTaH/IapTHBIX
NpaKTUYeCcKHX 3a/ja4 U
WHTEPIIpeTaLyu
pe3y/bTaToB

* OrmpepenseT Lenu 1
3a/lauM FKCTIepUMEHTa C
WCTO/b30BaHUeM I/1aHa
paboThI, yuebHOTO
nocobust u

MeTOANUe CKUX YKa3aHUii;
* OG6pabatbiBaeT
JKCIIePUMEeHTa/IbHbIe
JlaHHbIe U COCTaBJIsieT
OTYeT YaCTUUHO B
TeueHHe TJIaHUPyeMOro
3aHSATHS,
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(opme;

3KCIePUMEHTa;
* YMeeT MCII0/Ib30BaTh
CTaHJapTHbIE aJrOPUTMBbI
JUIS1 peleHust
MpakTU4YeCKuXx 3ajad ;

CaMOCTOSITe/ILHO WJIW TIPU
TIOMOILY PYKOBOAUTE/IS
KOMaH/Ibl U/
TIperozaBare’is;

YnoBneTBopUTebH
o0 (TIoporoBbii
YPOBEHD)

* 3HaeT OCHOBHbIE
TIOHSITUSI XUMUM;

* YactuuHo
¢dbopmynupyet
XUMUYEeCKHe 3aKOHbI;
* BocrnpousBogut
TeopeThueCcKui
MaTtepuai C
VICTI0/Tb30BaHUEM
yueOHOTr0 1ocoowus ;

* Ymeer
OPUEHTUPOBAThLCS B
TeopeTHUeCKOM
Marepuare C
WCITI0/Tb30BaHUEM
yueOHOT0 1oCoOus;

* [IpumenHser
TeopeTUyeCKue 3HaHUS
JUTsI periieHurst 0a30BbIX
NIPAaKTUYECKMX 3a/1au U
WHTEepIIPeTaLuu
pe3y/ibTaToB
JKCIIEPUMEHTA C
TIOMOII[bFO
Tipero/iaBareJis ;

* YMeeT UCIO/Ib30BaTh
CTaHJAPTHBIE a/ITTOPUTMBI
peIleHus 3a7iau C
TIOMOIIIBI0 YueOHO-
MEeTOJUUeCKOT'0 MOCOOus
WY TIpeTIofiaBaTe/is;

* Onpepensiet Ljenu U
3a/lauM SKCreprMeHTa C
TIOMOIL[BIO
rpernojiaBaressi u
MeTOANUe CKUX YKa3aHUii;
* CocrassieT OTyeT 1o
pesy/braTam
5KCIepUMeHTa YaCTUUHO
B TeueHHe TJIaHhPyeMOro
3aHSITHS WU B
Heay/JUTOPHOe BpeMsi Py
MOMOLLA PYKOBOJWTE/ISI
KOMaH/Ibl U1
Trperno/iaBaress;

MaTeMaTHuKU.

2.2 Kommnerenuusa OITK-1
OTIIK-1: criocoGHOCTRIO TIPeJCTAB/SATh aZleKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHWM Hay4HYHO
KapTHHY MHUpa Ha OCHOBE 3HaHUSl OCHOBHBIX IOJIOKEHWM, 3aKOHOB M MeTOJOB eCTeCTBEHHbIX HayK U

st hopMUpOBaHMsT KOMIIETEHIIMH HEOOXOAMMO OCYILIeCTBUTD Psifi 3TArOB. JTaribl HOpMHUPOBaHHUs
KOMIIETEHLIUM, TMpPUMEHsieMble /IS STOr0 BHUIbl 3aHATUH W UCIHOJb3yeMble CPEeJCTBA OLIEHUBAHUS
Tpe/iCTaB/IeHbI B Tabsurie 5.
OPMMPOBaHMs KOMIIETEHLIMU U UCIIOb3YeMbIe CPE/ICTBA OLIEHUBAHMSI

Tabmuia 5 — Orarbl

TeopeThyeCcKre OCHOBBI
CTpOEeHHUsI BellleCTBa,
CBOMCTBA BeLeCTB U UX
peakLMOHHYIO
CIIOCOOHOCTB, YC/IOBUS
TPOTEeKaHUs Peakiyui,
(akTOpBbI, BAUSIOLME Ha
CKOPOCTh U HallpaBjieHue
MPOTeKaHus peakLvy,
JHepreTHUeCKHe
Y3MeHeHHs1 B TIpoliecce
MpOTeKaHHs peakiyy,
3aKOHOMEPHOCTH
MPOTeKaHHUs
3/IEKTPOXUMUYE CKUX

JIIs1 pellieHust
TpaKTUYeCKUX 3a/iay, J/s1
HMHTeprpeTanuu
pe3y/bTaToB
SKCIIepUMeHTa

CocraB 3HaTb YmeTb Bnanets
CopepxaHue OCHOBHBIE MOHATUS U HCTI0/1b30BaTh HaBbikammn
3TaroB 3aKOHbI XMMUH, TeopeTuUeCKre 3HaHUS CaMOCTOSITe/IbHOTO MOUCKA

vHpOopMaLu U
popaboTKH
TeopeTHyeCcKoro
Marepuasia; HaBbIKaMU
MOCTAHOBKM Liefield 1
3a/lau 9KCIIepUMeHTa,
WCXO/Isl U3 TeOpeTHueCKUX
TIPe/ITIOChIIOK
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TMPOLIeCCOB, MPOLIeCChI
KOpPPO3MH MeTasljIoB U
METO/IbI 3aIIUThI OT
KOPPO3UH, MPOLeCChl,
MIPOTEeKarolIHe B
reTeporeHHbIX CHCTeMax
TIpY U3MeHeHUU (Pa30BOTro
paBHOBeCHSI.

Bunpl 3aHATHI

* VHTEpaKkTUBHbIE
TIpaKTUUe CKUe 3aHSTUS;
* UHTepakTUBHbIE
nabopaTopHbIe 3aHSTHS;
* UHTepakTUBHbIE
JIeKLIWY;

* [IpakTHhueckue
3aHATUS;

* JlaboparopHbie
paboThI;

¢ Jlekuuy;

* CamocTrodTenbHas
pabora;

* JHTepaKkTUBHbIE
MIpaKTUUeCKUe 3aHSITUS;
* VHTepaKTHBHbIE
nabopaTopHbIe 3aHATHS;
* VHTepaKTHBHbIE
JIeKL1Y;

* TIpakTHUueckue
3aHATHS;

* JlabopaTopHbIe
paboThI;

* Jlexuuwy;

* (CamocrosiTesibHas
pabora;

* VIHTepakTUBHbIE
MpPaKTUYeCKHUe 3aHsATHS;
* lHTepakTHBHBIE
nabopaTopHble 3aHATHUS;
* JlaboparopHble
paboThI;

* (CamocTosTenbHas
pabora;

Wcnons3yemMsble
cpeAcTBa
OLleHVBaHUs

* KoHTtposbHasi pabora;
* Ortyet no
nabopatopHoii pabore;

* Ortyet no
WH/IMBUyaIbHOMY
3a/IaHUIO;

* Orpoc Ha 3aHATHSX;
* KoHcnekT

* KoHTposbHas pabora;
* Ortuet no
nabopatopHoti pabore;

* Oruer no
VHJIUBU/ya/IbHOMY
3a/laHHUIO;

* Omnpoc Ha 3aHATUSAX;
* KoHcriekt

¢ OtueT o
nabopatopHol pabore;
e OrtyeT 110
WH/JMBUya/lbHOMY
3a/]laHUIO;

* OK3aMe€H;

CaMOITOATOTOBKY; CaMOIIOAITOTOBKY;
e OK3aMe€H; * DK3aMeH;
dopMyIMpOBKa MoOKasaTesie U KPUTepHeB OLeHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpUBe/leHa B
Tabmumrie 6.
Tabsuria 6 — ITokasaTesu U KpUTEPUU OLIEHUBAHUSI KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb Y™meTb Bnagets
OtnyHo * 3HaeT OCHOBHbIE * YMeeT OT/IMUHO * CaMOCTOSTeNEHO

(BbICOKMI YPOBEHB)

TIOHSTHUST XUMUU;
* CBo0OogHO
¢dbopmynupyer
XUMHYeCcKue 3aKOHbI;

* BocrpousBoaur
TeopeThueCcKui
Marepuan 6e3
WCTIO/Tb30BaHUS yuebHOTO
1ocoomus;

* CBo0opHO M3/1araet
MaTepuas B yCTHOU
(opme;

* Amnanusupyet u
BOCIIPOU3BOAUT
B3alMOCBS3b

OPUEHTHUPOBAThCS B
TeopeTHueCKOM
Marepuare Oe3
WCTI0/Ib30BaHMs yueOHOTOo
nocoowus;

* CBobOogHO ymeet
TIPUMEHSITh TTOTyYeHHbIe
3HAHUS /IS PeLIeHust
TBOPYECKHUX
MPaKTUUEeCKHX 3a7lau U
WHTEePIIpeTaLu
pe3y/ibTaToB
JKCIIepPUMEHTa ;

OCYIIIeCTB/ISIET TIOUCK
vH(opmaluu U
KOHCIIEKTUPYET B TTOJTHOM
obbeme, paccMaTpHBast
BOTMPOCHI B PUUHUHHO-
C/efiICTBeHHOM
B3aMMOCBSI3H, JIOTIOJTHSS
Marepuasn TepMHUHaMH,
TOHATUSAMM, (HDaKTaMH T.7;
* (CaMoCTOATe/NbHO
orpeiesisieT Le/iu U
3alauu SKCTIepUMeHTa
WCXO/Is U3 TIIaHa PaboThI
Y TeOpeTHYe CKUX
TIPe/TI0ChIIOK;
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XUMHUUECKUX TTOHSATUN U
3aKOHOB;

* Bocnpoussogur
TeopeThueCcKui
marepuarn C
WCTI0/Ib30BaHUEM
yueOHOTro 1ocoows;

y4yeOHOro 1oCo0us;

* Ilpumensier
TeopeTUyeCcKHe 3HaHUs
JUTs peltieHnst 6a30BbIX
NIPaKTUYeCKUX 3a/iad U
WHTepTpeTalun
pe3y/ibTaToB
JKCIIePUMEHTa C
TIOMOLI[bIO
TIperiofiaBareJis;

Xopomwo (6a30Belii | * 3HaeT OCHOBHbI® s Ymeer * CaMOCTOATe/ILHO
yPOBeHb) TOHATUSL XUMUU; OpPHEHTHPOBATLCS B OCYILIeCTBJISIeT MMOMCK
* dopmynupyer TeopeTHhyeCKOM vH(popmMaluu 1
XUMHYeCKUe 3aKOHBIL; Marepuarie C KOHCIIEKTHPYET ee,
* BoCIpOM3BOAUT WCI0/Ib30BaHHEM YaCTUYHO paccMaTpUBasi
TeopeTHYeCKUi yueOHOTO 1oCo0Ous; BOTIPOCHI B IPUUUHHO-
Marepuas C yMeeT IIPpUMEHATh ero c/1eACTBEHHOU
HUCIIOJ/Ib30BaHUEM AJIs1 peleHusd B3dMMOCBA3U;,
TeopeTUUeCKUX 3HaHUMU CTaH/JapTHBIX * OrmpepenseT Lenu 1
wii yuebHoro mocobusi; | MPaKTHUUeCKHX 3a/jad U 3a/1auy SKCIIepUMeHTa C
* YacTHuHO U3/araeT UHTEPIHPETALINNA UCMO/Ib30BaHKEM IlJIaHa
MaTepuas B yCTHOU pe3y/ibTaToB paboThI, yuebHOTO
dhopwme; 9KCTIEPUMEHTA; noco6wus u
MeTOAMUe CKUX YKa3aHUii;
YI0BNIeTBOPUTENIBH | * 3HAeT OCHOBHBIE * Ymeer ¢ CamMocTosTenTbHO
0 (TIoporoBeIi TIOHSITUSI XUMUH; OpHEHTHUPOBATbCS B OCYILIeCTBJ/IsSIeT ITOMCK
YPOBEHB) * YacTUuHO TeopeTHueCKOM vHMOPMaLMH C U
dbopmynupyet marepuase C KOHCITeKTHUpYyeT
XUMUUeCKHe 3aKOHBI; WCII0J/Ib30BaHUEM paccMaTpUBaeMble

BOIIPOCHI B BUJIE
TePMUHOB, IOHATUU U
T.J.;

* OrmpepenseT Lenu 1
3a/lauM IKCIiepyMeHTa C
TTOMOII[bIO
TriperiojiaBaressi u
MeTO/IUYeCKUX YKa3aHUM;

AedaTe/JIbHOCTH,

3 TunoBbie KOHTPO/IbHBIE 33/JAHUA
st peanmu3aluy BBIIIETIEPEUMCIEHHBIX 3a/lau 00yYeHUs] UCIIOJB3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3aflaHus WK WHble MaTepHasbl, HeoOXoAMble AJIs1 OLeHKM 3HaHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa

XapaKTepU3yIOIIUX  3Tarlbl

obpa3oBaTebHOM MPOrPaMMBl, B CIeAYIOIIEM COCTaBe.

— Kraccudukaius XUMAYeCKUX COeIUHeHUH.

3.1 Bonipocbl Ha CAaMOIIOATOTOBKY

CrenieHb OKHC/IEHMUS.

(opMHUpOBaHUs KOMITeTEHLIMMA B TIpoLiecce OCBOEHHs

OCHOBHBIE KJIACCHhI

HeopraHn4yeCKHx COE,Z[I/IHEHI/II‘/JI. KI/ICJ'IOTBI, COJ/IM, OCHOBaHU{A, OKCHUIbI, UX KJ'IaCCI/I(l)I/IKaI_H/IH n XuMnuyeckKue

CBOIICTBA.

Kuc/ioTHO-OCHOBHEBIE

CBOICTBA

BeIeCTB.

CBolicTBa

amM(OTepHOCTH.

PeakijoHHas

CcrocoOHOCTb aM(OTePHBIX OKCHJOB W THUAPOKCUIOB. Tumbl coneid. V3MeHeHWe KHUCIOTHO-OCHOBHBIX
CBOMCTB 3/IEMEHTOB T10 MIePUOZAM U TPyIIaM. DJIeKTPOJIUTHI. J7eKTPOIUTHYeCKast JUCCOLraLus

BelleCTB.

3.2 Tembl MHAUBUYa/TbHBIX 3a/JAHUA
— Tema 1. OCHOBHbIE TIOHATUS Y 3aKOHbI XUMUU
— Tema 2. OcHOBHBIE K/IaCChl HEOPraHWYECKHX COeAVHeHWH. PeakiMOHHasi CHOCOOHOCTD

— Tema 3. DHepreTrka XMMHUYeCKUX IPOLieCCOB. XMMUYeCKast TepMOJMHaMUKa.

— Tema 4. Xumurueckasi KUHeTHKa. XMMUYeCKOe PaBHOBeCHe.

— Tema 5. DnekTpoxrMuyeckue rporeccol. Koppo3usi Metasnios.

— UWnpuBupyanbHoe 3ajaHue «OCHOBHbIe TIOHATHS M 3akOHbl xumun» BAPMAHT Nel(O 1.
OpuHakoBoe i urcsio Mosiekys B 0,5 r azora 1 0,5 r metaHa? 2. BeIunMC/IUTE MOJISIPHYIO MacCy BellleCTBa,
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ecii Macca 500 ma ero mapoB npu 87 OC u paBnenuu 96 klla paBHa 0,93 r. 3. Haiitu dakrop
9KBUBA/IEHTHOCTU W SKBUBAJIEHTHYIO MacCy 3jieMeHTOB B coeguHeHusix: MgO, NiCl2, CaF2. 4. Haiitu
9KBUBasieHTHbIe Macchl coeauHennii: HNO3, Cr(OH)3, Co(NO3)2, P205. 5. Onpeznenure 00beM a3oTa
(H.y.), UCTIONIB30BAHHOTO [I/1s1 CUHTe3a aMMHaKa, eC/Iy MosiyueHo 8,5 I MpoJyKTa peakLyy.

— WnauBuayanbHoe 3afiaHue «OCHOBHBIE K/IacChl HEOpraHWYeCKUx coeguHeHuii» BAPUAHT
No5 1. Hanwmiiiite popmysibl BelljeCTB: Cy/b(ar JUTHs, Tepx/iopaT aMMOHUS, MOAWU], CBUHILIA, TUIPOKCU],
mMaprasiia (II), rugpokcus Maruusi, oprodocdopHas KUC/I0Ta, a30THUCTass KUC/I0Ta, okcug ceuHia (IV),
okcug, xpoma (VI), okcupg dochopa (III). 2. HazoBure cieayrolue COoelWHEHUS 10 COBPeMeHHOMN
HOMEHKJ/IaType U YKakKuTe, K KaKOMy KJIacCy HeopraHu4eCKux coeJuHeHUI (KHUCI0Thl, COMU, OCHOBaHUS,
OKCUZibl, OMHapHbIe coemuHeHus1) oHu otHocstcs: CdS, H2SO3, LiH, TiO2, KMnO4, RbOH, HCIO,
Mg3N2, Sn(OH)2, MnO. Hanuiute ypaBHeHUs! 371€KTPOJUTHUYECKOM AUCCOLMAIIMN 3TUX COeJUHEeHUH.

3.Hamuimwre ypaBHeHust peakimii: a) Ag + HNO3(konm) =...; 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. Kakue MpoAyKTbl MOTYT OBITH IOTy4YeHbI B

pesynbrate peakiuu Zn(OH)2 ¢ HCI? HanmivTte ypaBHeHUsI peaklyid, YKa)KUTe THITbI 00pa3yroIuXcs
coseli (Kucasi, OCHOBHasi, HOpMasbHasi), JalTe Ha3BaHUS TOJyYEHHBIM coeAuHeHUsIM. 5. Hanwmiwre
ypaBHeHUsI PeaklUii, C MIOMOLIbI0 KOTOPbIX MOYKHO OCYILIeCTBUThH Clefytolye npeBpailenus: Fe — FeO
- FeSO4 - Fe(OH)2 - FeCl2.

— WHpuBupyanbHOe — 3ajlaHMe  «JDHepPreTMka  XMMUYECKUX  MPOLECCOB.  XuUMHUUecKas
TepMmoguHaMuka» BAPMAHT Ne4 1. Paccuuraiite TeryioBod 35(¢deKT peakLuM, 3aluILNTe
TePMOXUMUYeCKoe ypaBHeHHe peakiuyd. CKOMbKO Oapusi U KUC/IOpoJa B TpaMMax BCTYIWJIO B peakijuio,
ec/u B xofie 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 peaki[uu
—npu 25 0C wim nipu 100 0C? ZnO(TtB) + CO(r) = Zn(1B) +CO2(T) 3. [loKakuTe pacueTom, Mpu KakKUx
TeMIiepaTypax BO3MOKHO MPOTeKaHWW peaKLMM B MpssMoM HaripaBieHuu. N2(r) + O2(r) = 2NO(Tr)

— WHupuBuayanbHOe 3a7aHue «XUMHYecKas KMHeThKa. Xumuyeckoe paBHoBecue» BAPUAHT
Ne27 HanuiuTe KMHeTUueckoe ypaBHeHue peakiuu: C(tB) + H20(r) = CO(r) + H2(r) Kak usmeHuTcs
CKOPOCTh PeaklliH, ec/id: a) B CUCTeMe YMeHbLIUTh JlaB/ieHre B 3 pa3a; 0) yBelWUWTb KOHLIEHTPALUIO
MapoB BO/IbI B 3 pa3a; B) yMEeHbIIUTh KOHLIEHTPALUIO NapoB BOAbI B 2 pa3a. OnpejeuTs TeMriepaTypHbIN
KO3(DQULIMEHT CKOPOCTU peakLyu, ec/id TIpU MOHWKeHUU TeMriepatypbl Ha 45 0C peakijusi 3aMe/i/inach B
25 pa3. Peakuus nporekaet ripy 20 0C. DHeprusi akTUBaLMM peakLMi B OTCYTCTBUM KaTaav3aropa paBHa
75 KIx/mMomb, a B TIPUCYTCTBUM Kartanu3aropa — 50 k/[)k/Monb. Bo cko/bko pa3 Bo3pacTaeT CKOPOCThb
peakiuM B TIPUCYTCTBUM KaTanu3aTopa? B KakoM HaripaBieHuUHM OyZeT TIPOUCXOAWTH CMelleHre
paBHOBecusi peakiuu S(TB) + 2N20(r) = SO2(r) + 2N2(r) ; AHAO= -460 K[> eciu: a) yBeJWYUTH
TemriepaTtypy; 0) yMeHbIIUThL [aBjieHHe B CHUCTeMe; B) YBEIMUMTh KOHL|eHTpauuio okcuzga aszota (I).
3anuiliMTe BbIpa)KeHHWe KOHCTAHTbI paBHOBecusi A peakuuu: H2(r) + 12(r) = 2HI(r) Bberumciutb
KOHCTaHTy paBHOBECHsI peakLiy, eC/Iv Haua/ibHast KOHLeHTpalus H2 Obiia paBHa 0,5 Mo/, HayabHast
KOHLeHTparus 12 - 0,2 Mo/b/1 ¥ K MOMeHTY paBHOBecHs rpopearrpoBano 20% Bogopoza.

— UWupuBuAyanbHOe 3a/laHve  «JJIeKTpOXUMHMYecKhe mpolecchl. Kopposuss meTanioB»
BAPVAHT Ne29 1. 3ammcath CxeMy rajibBaHHUUECKOTO 3/IeMeHTa, COCTOSIIEro W3 KOo0a/lbTOBOTO U
KaJMUEBOI0 3/IeKTPOZIOB, MOTPY’KEHHBIX B PaCTBOPbI CBOMX COJIeM; HalMCaThb YPaBHEHMS 3/1€eKTPOJHBIX
TIPOLIeCCOB; HAaNMCaTh ypaBHEHUE peakluM, KOTopast MPOTeKaeT B rajlbBaHUUeCKOM 3JIeMeHTe; pacCUMTaTh
3/IEKTPOABWKYLLYIO CWIy TraJbBaHUYECKOrO »3/eMeHTa [Py CTaHJApTHBIX YC/IOBUSIX; PacCUMTaThb
1eKTPOABWXKYILLYIO CHTy rajlbBaHUUeCKoro syneMeHTa Ipu temrepartype 30 0C 1 KOHLIeHTpaLysX UOHOB
C(Cd2+) = 0,4 monb/n; C(Co2+) = 0,3 monb/n. 2. [Jns cjiefyrolIyMx BellecTB HarucaTh ypaBHEHUs
3/IEKTPO/[HBIX TIPOLIECCOB TIPY 3/IEKTPOJIM3e U yKa3aThb, KaKue MPOAYKThl 00pa3yroTCs Ha KaTofie U aHo/ie: a
) pacriiaB CaBr2 c uHepTHeIMU 371eKTpogamu; 0) pactBop HBr ¢ riuHkoBBIM aHOZ[0M; B) pacTBop Sr(NO3)
2 c rpadutoBbiMU 3eKkTposaMu; r) pactBop CoSO4 c HepaCTBOPUMBIMM 37eKTpofiamu. 3. Kakue
TIPOAYKTBI 00pa3yroTCst Tipu 3neKTpos3e BogHoro pactBopa KCl ¢ nHeptHbIMU 31ekTposamu? Hanuimre
ypaBHEHUsI 3/IeKTPOAHBIX TIPOLIECCOB. BBIUMCIUTL MacCy WM O0BeM TPOAYKTOB Ha 3/eKTPoAax ,
00pa3yoIuxcsi NPy MPONyCcKaHud Toka cuiok 10 A B TeueHun 30 MHUHYT, €C/IM BBIXOJ| TPOAYKTa
coctasnsieT 70%. 4. CoCcTaBUTh CXeMy KOPPO3WOHHOIO rajbBaHUYECKOTO 3/IeMeHTa, BO3HUKAIOLero BO
B/I&)KHOM BO3/lyXe IPU KOHTaKTe aJlOMUHUS M XpoMma. Hanucatb ypaBHeHUs1 3/1eKTPOAHBIX MPOLIECCOB U
ypaBHeHHe Mporecca KOppo3uu. 5. LIWMHKOBYHO IJIaCTHMHY, TOKPBITYH0 Me/bH), OINYCTW/IA B PacTBOP
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cepHOM KHUCIOTHL. Ormpenenure THI TIOKPLITUs, HAIUIIATE YypPaBHEHWs 3JIEKTPOJHBIX TIPOIIECCOB
KOpDpO3UM, €C/id TIOKPbITHe He pa3pyllleH0 W B (Jiyuae ero paspylleHHusi, COCTaBbTe CXemy
raJlbBaHUUEeCKOTO 3/IeMEeHTa.

3.3 TeMbI 0NIPOCOB Ha 3aHATHAX

— PA3JEJI 1. OcHOBHbIe MOHATHS M 3aKOHbI XUMUU 1. [laliTe orpefesieHUs MOHATUSAM «aTOM».
W3 yero oH COCTOUT, UMeeT /1 OH 3apsaj? IlpuseauTe rjiaHeTapHyO MOJe/b CTpOeHUs atoMa. 2. Kakos
3apsif JIeKTpoHa? 3a CyeT 4yero IpoTeKaeT XMMHUUecKas peakliys, B ueM ee CyLJHOCTb? 3. UTo Takoe
Moriekysa? Vimeet i oHa 3apsaa? IIpusBeaute npuMepsl MOsIeKys1 BelljecTB. M3 uero onu cocroat? 4. Urto
Takoe WOH? VIMeet /i1 OH 3apsA? Kakue eCcTb TUIIBI MOHOB Y KaK OHY HasblBatoTCsA? [IprBesuTe rprMepsl
WOHOB pasHoro tura. Kak oOpa3syroTcsi Te WM WHbIe TUTNBI MOHOB? OT 4ero 3aBHCHT 3apsifi MoHa? 5.
[IpuBeguTe npyuMep XMMHUUECKOIO 3/1eMeHTa B COCTOSIHUSIX: aTOM, MoJieKysa, MOH. IlosicHuTe, B yem
pa3HUIIA MEXXAY 3TUMU TPeMsi COCTOSHUSIMUA M KaKMMH CBOMCTBaMU 00/1aZlaeT Ta WM WHas 4yacTHLa. 6.
UYro Takoe KomuuecTBO BellecTBa? Kak oHO o06o03Hauaercsi, B uemM wu3MepsieTcss? CKOJBKO YaCTHI]
cozmepxut 1 Mosb BermectBa? Kak 0603Hauaercst uricsio yactui]? 7. Yto Takoe MosisipHasi Macca? Kak oHa
o003HauaeTcs, B ueM u3MepsieTcsi? Kak paccuutaTtbh MOJISIPHYIO Maccy BeiecTB? 8. IIpuBeauTe puMepbl
XUMHYeCcKuX BeljecTB. UTo MoKa3bIBaIOT MOJCTPOYHbIE UH/EKCHI 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 MOKasblBaeT CTeXUOMeTpUYeCKHUid
kK03 ¢uLeHT B ypaBHeHUHU peakiuu? 10. CopmynupyiiTe 3akoH ABoragpo. UTo Takoe HOpMasbHbIe
ycnoBusi? Uto Takoe MossipHbIN 00beM rasza? Kak oH 0003HauaeTcsi, B ueM U3MepsieTCsl M UeMy OH paBeH?
Kaxkoii o6beM 3aHMMaeT ra3 KosmmuecTBoM 1 Mosb mipu H.y.? 11. Kak paccuuThiBaeTcsi 00beM Tasa npu
YC/IOBUSIX, OTJIMYHBIX OT HOpMa/ibHbIX? IlpuBesurte ypaBHeHue MeHpeneeBa-KnamnelipoHa, mosicHUATe
Kakye BeMUMHBbI TaM UCronb3yrorcs. 12. [lpuBesure oCHOBHBIE (OPMY/bI [/Isl pacueTa KOJIMYeCTBa
BelllecTBa. Kakue Be/IMUMHBI [/l 3TOTO MCIOABL3YOTCA? 13. UTO Takoe IpOCThie U C/I0XKHbIe BeljecTna?
[TpuBesuTe ux knaccugukauyio. 14. VI3 yero coctodaTr OKCHABI, COMH, KUCIOTbI, 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? [Ii1 KaKUX 3/1IeMEHTOB
OH fBJII€TCA MOCTOAHHBIM U noyemy”? IIpuseaute rpumepsl. 16. Kak paccunTaTh 3KBHUBa/JeHTHYH 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 SKBUBa/JeHTHBI 00BEM
rasa? Kak ero MokHO paccuntats? [IpyuBeauTe Gpopmyiy, MOSICHUTE KaKue BeJIUYMHbI TaM HCITI0/Ib3yHOTCS.
18. CdopmynupyiiTe 3aKOH 5KBMBAajJeHTOB, IPHBEAUTE ero MaremMaTHueckoe BbIpakeHWe. [lpuBesute
npyMep TNpUMeHeHUs1 3Toro 3akoHa. 19. CgopmynupyiiTe 3aKOH NOCTOSIHCTBA COCTaBa BeljecTBa. UTo
Takoe Oeprommapi? IlpuBeauTe TPUMeEpHI BeLECTB IIOCTOSHHOTO W HEMOCTOSHHOTO cocTaBa. 20.
CdopmynupyiiTe 3akoH ABOraZipo W Cle[CTBUSI U3 Hero, noscHute Ha npumepe. 21. Chopmynupyiite
3aKOH 00BeMHBIX OTHOILEHWH, TOSICHUTE, /I/Is1 KAKUX pacyeToB OH rnpuMeHuM. 22. CopmynipyiiTe 3aKoH
coxpaHeHusi Maccel BewmjectBa. PA3IEJI 2. OCHOBHBIE KJIACChlI HEOPTAHUYECKUNX
COEJIVMHEHNN. PEAKITMOHHAA CIIOCOBHOCTD BEIIIECTB. 1. Uto Takoe CTereHb OKMC/eHUs?
Kak omnpefenuTs MakCMMa/lbHYHO CTelleHb OKUC/IeHHs 3/eMeHTa? Kak OHa CBfi3aHa C BaJleHTHOCTBIO? 2.
Kakue 31eMeHTBI NpOSBIAIOT IIOCTOSIHHYIO CTelleHb OKUC/IeHHs1? UYeMy paBHa CTelleHb OKWUC/IeHWS
3/IeMEHTOB B MPOCTHIX BeljecTBax? Kakue mnpaBuia HY)XKHO 3HaTh /I 3allMCU XUMUYECKUX (HopMys
BemectB? 3. [lpuBemuTte Knaccuukaluio BellecTB. Kakue OCHOBHbIe KJ/IacChl HeOpPraHUueCKUX
coeguHeHUM Bbl 3Haete? W3 uero oHu cocroar? 4. IlpuBegurte Knaccudukanuio okcuzoB. Kak
obpasytoTcs HasBaHusi okcuzioB? Kak Hammcate ¢opmysny BbICiero okcuza smemenrta? 5. IIpuBepute
knaccuukaiuio KucaoT. Kak ob6pasyiorcs HasBaHus Kuoiotr? 6. IlpuBeauTte KjiaccUUKaLMIO
ocHoBaHui. Kak oOpa3yrorcsi HasBaHusi ocHOBaHuii? 7. IlpuBegute kmaccudukauuro comed. Kak
obpa3ytoTcst Ha3BaHus coseld? 8. UTo Takoe 31eKTpoiut? Kakue BelecTBa sIB/SIOTCS 37IeKTPO/IUTaMu? 9.
UTo Takoe 371eKTpoIMTUYeCKas aucconuanusa? KakoBbl IpaBuiia 3aliMCU ypaBHEHUH 3/1eKTPOIUTAYECKOU
puccouyanuu? 10. IlpuBeauTe ypaBHeHMs MOJIHOM M CTyNIeHUaTOM AUCCOLMALMU OKCH/OB, KUCJIOT, COJer
Y OCHOBaHHWU. 11. [I/1s1 KaKMX 3/IeMEHTOB XapaKTepHbl KUC/IOTHBIe cBOUCTBA? [IpuBeaure npumepsl. 12. C
yeM pearupyroT KHC/IOTHble OKcuzbl? [lpuBenuTe mnpuMepbl peakluii, [JOKa3blBaOLIUMX KUCIOTHbIE
cBoucTBa. [IpuBeauTe NmprMep reHeTUYEeCKOU CBSI3U «3/IeMEHT — KUC/IOTHBIN OKCUJ, — KAC/IOTHBIM OCTaTOK
- kacjaota». 13. i KakuxX 5/1eMeHTOB XapaKTepHbl OCHOBHble cBokcTBa? [IpuBesnute npumepsl. 14. C
YyeM pearvpyroT OCHOBHble OKcuipl? IlpyBesuTe nprMepnl peaklyi, [JOKa3bIBAOLUX OCHOBHbBIE
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cBoiicTBa. [IpuBesnTe MpUMep reHeTUUECKOU CBSI3U «3JIEMEHT — OCHOBHOW OKCHJ, — OCHOBaHue». 15. Uto
Takoe aM(poTepHOCTb? [I/11 KAKUX 3/1eMeHTOB XapaKTepHbl aM(oTepHble cBOKCTBa? [IpuBejuTe prMepsl.
16. C uem pearupytoT amdoTepHble OKCUAbI? [IpuBeauTe TpUMepbl peaklyii, A0Ka3bIBaIOL[UX
amgorepHble cBoicTBa. [IpvBeauTe NMpUMep IeHETUUECKOM CBS3U «3/1eMeHT — aM(OTepHBbIM OKCUJ, —
amdoTepHoe ocHOBaHUe». 17. Kak M3MeHSIIOTCS KUC/IOTHO-OCHOBHbBIE CBOMCTBA [ijis S- U P-37IeMEHTOB B
nepyojiax cjaepa Harpaso? Kak 3To CBS3aHO C MeTa/UIMYeCKUMU M HeMeTa/UIn4eCKUMU cBokcTBaMu? OT
Yyero 3aBUCAT KHC/IOTHO-OCHOBHbIe CBoWcTBa d-ssmemeHToB? 18. IlpuBenuTe XHMMHUeCKHWe CBOWCTBA
kucnor. 19. IlpuBesute xumuueckue cBolcTBa ocHoBaHuM. 20. IlpuBesuTte mpumepsl aM(OTepHBIX
ocHoBaHuM. C yem oHU MoOryT pearnpoBatb? 21. [IpuBesure xumnuueckue corcTtsa coneid. PA3JEJT 3.
SOHEPI'ETUKA XMMHMWYECKNX ITPOLHECCOB. XVUMUWYECKAA TEPMOIMHAMUMKA. 1. UYrto
y3ydaeT XUMHUYeCcKash TepMOAMHaMHUKa? 2. [laliTe ompefesieHVe TMOHATHIO «XMMHUYecKas cucrema». 3.
[TepeuricivTe THMBl XMMUYECKUX CHUCTeM, JaliTe UX XapakTepUCTHKY. IlpuBenute npumepsl. 4. Kakue
rapamMeTpbl BAUAIOT Ha TePMOLUHAMUUeCKOe COCTOsIHUe CUCTeMbl? UTO Takoe CTaHZApTHbIE YCI0BUA? 5.
YeMm xapakTepu3yeTcs TepMOJUHaMUYeCKoe paBHOBecue cucTembl? 6. Kakue TUIbI TepMOAUHAMUAYE CKUX
MIPOLIECCOB MOTYT MPOTeKaTh B XMMHUYeCKUX cucTeMax? [laiiTe ux xapakTepucTuky. 7. Chopmynupyiite 1
3aKOH TepMOJMHAaMMKH, 3alMIlIUTe ero MareMaThyeckoe BblpakeHue. [laiiTe ompeziesieHWe MOHATUAM
«TeTyioTa», «paboTa», «BHYTPeHHsI JHeprus». Kak MOXXHO WHTepIpPeTUpPOBaTh 3TOT 3aKOH
NIPUMEHUTEeIbHO K XMMHUUeckoMy mpotieccy? 8. Kakast paboTa yallle BCero COBepIIAlOTCSI B XUMHUUECKUX
cucrteMmax? Kak ee MmoxxHO paccuurars? 9. [lante onpeziesieHue 3HTanbnuu. Kak ee MOXXHO pacCuvTaThb?.
Kak onHa o6o3Hauaercs, B uem usMmepsercs? 10. Uro Takoe TeruioBoi s¢ddekt peakuun? Kak oH
0003HayaeTcs, B UeM M3MepsieTCsl, UeMy OH paBeH TIPH MTOCTOSTHHOM JiaBieHun? JlaiiTe orpezieneHue 5K30-
U 3HJ0TepMHUYeckod peakuyu. UToO MOXKHO cKa3aTb O TelyioBOM 3(¢eKkTe 0OpaTMMOro XMMHUYECKOTO
npouecca? 11. Yto usywaer TepMmoxumusa? UTO Takoe TepMOXuUMHYecKoe ypaBHeHUWe? I[lepeunciure
0COOEHHOCTH 3aluCch TepMOXMMHYeCKHMX ypaBHeHMH. 12. Uro Takoe CTaHZApTHas SHTa/bIIUSA
obpasoBanmst BemjectBa? Kak oHa o00Oo03HauaeTcsi, B ueM U3MepsieTCsi W KakKve 3HAUeHUS MOXKEeT
npruHuMars? 13. Chopmynupyiite 3akoH ['ecca. [losgcHUTe CMBIC/ 3TOTO 3aKOHA Ha IpUMepe XUMHUYeCKOH
peakijuu. 14. Copmynupyiite ciefctBue u3 3akoHa [ecca. [IpuBeauTe MaTemaTHueckoe BbIpaXkeHUe,
TIOSICHUTe, /I pacyeTa KakoM BelMUMHbI OHO npuMeHseTrcs. 15. Uto Takoe sHTponus? B uem oHa
u3MepsieTcs, Kak obo3HadaeTcs? Kak ee MokHO paccuutarh? OT Kakux (DaKTOpOB OHa 3aBUCHT? 16.
[TosicHuTe Ha IpUMepe, KakK WM3MeHseTCs SHTPOIUS BelljeCcTBa IIPU IOBBbILLIEHUM TemrnepaTrypbl. C uem
CBfI3aHbl 3TU U3MeHeHUs? B KakoMm arperaTHOM COCTOSIHUU SHTPOITUA camasi BbICOKas U roueMy? 17. Uro
Takoe CTaHJapTHasi SHTPOIMS BelllecTBa, KaK OHa oOo3HauaeTcsi, B yeM u3MepsieTcsa? 18. Kak MOXHO
paccuuTarth M3MeHeHWe SHTPONMM B Mpoliecce XMMHUUYeCKUX peakumu? IlpyuBeaure MareMaTnueckoe
BeIpakeHue. 19. Chopmynupyiite 2 3aKOH TepMOJUHAMUKU. Il KaKUX CUCTeM OH NMpUMeHUM? MoxkeT
JIU peaklysi TIPOTeKaTb C yMeHbllleHWeM 3HTporuu? Kakue zBa ¢akTopa SIBASIOTCS ABWKYLEN CUION
CaMOTIPOM3BO/ILHOTO TMpoTeKaHusi peakuuu? 20. Kak paccuurath sHepruto [mb66ca? Kak oHa
obo3HauaeTcs, B ueM wusMepsiercsi? [l yero wucronb3yercss 3Ta BesmurHa? KakoBel KpuTepuu
CaMOTIPOU3BOJILHOTO TPOTeKaHHsI peaklud B TpsAMOM U obparHoMm HarpaBinenun? PA3JIEJT 4.
XUMHNYECKASA KUHETUKA. XMMUYECKOE PABHOBECHE. 1. UYrto wusyuvaeT XuMUYecKas
KuHeTHKa? 2. YTo Takoe KOHLeHTpauusi? Kak oHa oOo3Hauaercsi? Kak H3MeHsieTCs KOHLIeHTpaLysi
VCXOJHBIX peareHTOB W MPOAYKTOB NpU TMpoTekaHun peakuyuu? IlpuBenure mnpumep. 3. [laiite
oTpe/iesieHNe CKOPOCTH XMMHUecKol peakiyy. Kak oHa o6o3HavaeTcs? Kak ee MoykHO paccuuTarh? UTo
TakKoe 5/IeMeHTapHbIM akT peakuuu? 4. UTo Takoe rOMOreHHble W reteporeHHble peakumu? [IpuBegute
npuMepbl. 5. UTo Takoe obpatumble M HeoOpatuMble peakiuu? [IpuBesuTe mpumepbl. 6. OT Kakux
(hakTOpOB 3aBUCHUT CKOPOCTb XUMMUeCKOW peakuuu? 7. Kak H3MeHsieTCsi CKOpOCTb IpU H3MeHeHWU
CTeleHW J[WCIepCHOCTH, arperaTHOro COCTOSIHMS, BHEILHEero sHepreTHyeckoro BosgedcTBus? 8. Kak
3aBUCUT CKOPOCTb XHMMHUECKOW peakLMM OT KOHLeHTpauuii peareHToB? 9. CdopMmynupyiiTe 3akoH
JeMCTBYIOLMX MacC Jjisi CKOPOCTH XMMUYeCKOM peakly. IIpuBesuTe ero MaremMaTtyeckoe BbIpaKeHHe.
[TosicHWTe, Kakue BeIMYMHBI MCIIO/B3YIOTCS B 3TOM BbIpaKeHMM. UTO Takoe KMHeTUYeCKOe ypaBHeHue
peakuuu? Kakve ectb mpaBuia 3arnucu 3[IM fAns peakiyii € ydyacTheM TBepblX U TIa3000pasHbIX
BertectB? 10. UTo Takoe KOHCTaHTa CKOPOCTH peakiuu? Kak oHa 0603Hauaercss? OT uero oHa 3aBUCHUT?
11. Kak 3aBUCHUT CKOpPOCTb XWMMUUECKOW peaklMd OT TeMriepaTypbl? OTBeT ToscHuUTe. 12.
Cdopmynupyiite npaBuno Bant-Todda, mnpuBeautre ero Maremaruueckoe BblpakeHue. 13. Uto
TIOKa3blBaeT TeMIlepaTypHbIM Ko3dduiieHT ckopocTy peakiyu? Kak oH o0o03HauaeTcsi U uemMy MOXKeT
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ObITh paBeH? 14. Uto Takoe 3ddekTBHOE coyzapeHue vacTHil? Kak W3MeHsIeTCs SHepreTHKa CHCTEMBI
TIpU Tepexo/ie OT UCXOJHBIX peareHTaM K NpoAyKTam peakiuu? IlprBeauTe rpaduyeckuii mpruMep, OTBET
nosiciute. 15. UTo Takoe 3Heprusi akTMBaluu peakiuu? Kak oHa o003HauaeTcs, B uemM usmepsiercsa? Ot
yero oHa 3aBUCUT? Kak CBsi3aHbl CKODOCTb peakl{iy U SHeprus akruBauuu? 16. [IpuBegute ypaBHeHue
Appenuyca. IloscHuTe, Kakue BeJIMUMHBI B HEr0 BXOJAAT U KaKyH 3aBUCUMOCTb YCTaHaB/IWBaeT 3TO
ypaBHeHHe. 17. Uto Takoe kKaranusatop? KakoB MexaHu3M jJeWlcCTBUSI Karanausaropa? 18. [laiite
orpejesieHe XUMUUECKOrO paBHOBecus. UTO Takoe paBHOBeCHas KOHLieHTpaunus BelecTB? Kak oHa
obo3HauaeTcsi? 19. Uro Takoe KoHcTaHTa paBHoBecwsi? Kak oHa o0o3Hauaetcs? Hamwmivrte
MareMaTUueCckoe BblpakeHHe [Id KOHCTAHThl pABHOBECUs, T[IOCHWUTe, KaKuhe Be/JUYMHBl TaM
UCrob3ytoTcsi? KakoBbl MpaBw/ia 3almMCU KOHCTAHTbI pPaBHOBECHS, €C/IM B XMUMHWUYECKOM peakLyu
yuacTBYIOT TBepAble Wiu ra3oo0pasHbie BemlectBa? 20. Kakuwe ¢akTopel BIUSIOT Ha CMeIIeHHe
XUMHUeCKoro paBHoBecus? [losicHWTe, YTO O3HayaeT CMelljeHWe XUMHYeCKOrO0 pPaBHOBECHUS «BIIEBO»,
«B1paBo»? 21. Cpopmynupyiite npuHuun Jle-Illarense. Kyza cmeljaeTcsi paBHOBecHe TIpY MOBBILLIEHUU
WY TIOHWKEeHUM Temriepatypsbl, AaBiaeHus, KoHueHTpauuu? PA3JEJT 5. DJIEKTPOXUMUWYECKUE
IMTPOLECCBHI. KOPPO3MA METAJIJIOB. 1. Uto M3yuaeT 371eKTPOXUMUA? 3a CYeT 4ero IIPOTEKaroT
3/1IeKTPOXUMHUUecKre Tipouecchl? 2. UTo Takoe OKHCIUTeTbHO-BOCCTAHOBUTE/bHbIe peakuuu? [laiite
ornpefie/ieHUe TIOHSTUSIM «CTeleHb OKHUCIEHUs», «BOCCTAHOBUTE/b», «OKUCIUTEb», «OKUC/IEHHE»,
«BOCCTaHOB/IeHUe». [IpuBesuTe npuMepsl. 3. UTo Takoe 3/1eKTpozbl? V3 uero us usrorasnusaror? Kakue
TIPOLIeCChbl MPOUCXOLAT Ha IMOBEPXHOCTU MeTa//IMUeCKOIo 3JIeKTpoja IpU IOrPY’KeHWU ero B pacTBOp
MOHOB 3TOrO0 ke Metasuia? 4. Kak obpa3syeTcst JBOMHOM 3neKTpuuecKuii cyioi? UTo Takoe 37eKTPOAHbIM
noreHruan? 5. UTo Takoe paBHOBECHBIM 3/eKTPOAHBIN moTeHMan? Kak oH 0003HauaeTcs, B ueMm
u3MepsieTcsi? YTo XxapakTepusyeT 5Ta BenuuuHa? OT yero oHa 3aBUCUT? 6. UTO Takoe cTaHAApTHBIN
BOJIOPOJHBIN 371eKTpoA? [ uero oH ncrosnb3yercsa? YUeMy paBeH ero 3/1eKTpoAHbIN noteHrman? 7. Urto
TaKoe CTaHZAPTHBIN 3/IeKTPO/HBIN TOTeHLMan MeTa/ia? Kak oH o60o3Hauaercsi, B ueM usMepsietcsi? Yrto
XapakTepusyeT JaHHasi BenvuuHa? Kakue 3HaueHUsi oHa MOXeT NpuHMMaTth? 8. OT Kakux (PakTopoB
3aBUCUT 371eKTPOJHBIN noTeHMan? [IpuBeanTe rnonHoe U cokpalljeHHoe ypaBHeHUs1 HepHcra. [losicHuTe,
KaKue Be/JMUMHBl TaM UCIO/Nb3YIOTCA. B Kakux CjlydasgX MCIOAb3YIOTCa 3TU ypaBHeHus? 9. Urto
MOKa3bIBaeT psifi 3/AeKTPOXMMHUYECKHUX HanpsbkeHUW MeTa/uioB? Kak pacriosiokeHbl MeTasibl B 3TOM
psiny? C uem CBsi3aHa BOCCTAHOBWTE/bHas CrocoOHOCTh MeTasuioB? 10. UTo Takoe rajbBaHUYeCKHMA
snemeHT? U3 uero oH coctout? M306pa3uTe yCTpOCTBO raibBaHH4ecKoro 3neMeHTa. 11. Kak 3apspkeHbl
KaTo U aHOJ B rajbBaHUYeCKOM 3jieMeHTe? Kakue MpoLecChl MPOTeKAarT y UX MnoBepxHocTy? ['je
BO3HMKAaeT 3/IeKTPUUECKUI TOK B TraJbBaHUUECKOM 37eMeHTe? B KakoM HarpaB/ieHUM [ABWKYTCS
3JIEKTPOHBI B ra/ibBAHUYeCKOM 37iemMeHTe? 12. Ha mpumepe rasbBaHHUeCcKoro syneMeHTa laHuams-SIkoou
PacCKakuTe Kakue 3/eKTPOXUMUUEeCKHe TMpoLiecChl TaM IMpoTeKaroT. Hanuiuvre ypaBHeHHsl peaklyi Ha
KaroZe U aHoge. 13. Kak 3amuceiBaeTcsl cxema rajabBaHU4YeCKoro ssieMeHrta? IIpuseaute npumep. 14. Uto
TaKoe 37IeKTPOJBIKYILasi CH/la rabBaHWUYeckoro symeMeHTa? Kak oHa o603HauaeTcs, B ueM HU3MepsieTCsi?
Kak ee MoxHO paccuurtars? 15. UTO Takoe 3/ieKTpo/v3? M3 yero COCTOMT CUCTeMa, e MpPOTeKaeT
snekTponn3? M3o6pa3ure rpadguuecku. 16. Kak 3apsbkeHbl KaTo[, U aHOA TpU 3ieKTposinse? Kakue
TIIPOLIeCChl MPOTEKAKT y IOBEPXHOCTU 3/1IeKTPoLOoB? 17. Kakue TUIbI 3/IeKTPOLOB UCIIO/Nb3YIOTCS TPU
anekTponuse? M3 yero oHW wusrorasnvBaroTcsa? [lpuBegurte mnpumepsl. 18. KakoBbl 3aKOHOMepPHOCTH
TIPOTeKaHUsA 3/1eKTpo/v3a B pacruiaBax? Kakue mpoljecchl NpoTeKaroT Ha aHoge U Karofe? Ilpusenure
rpumep. 19. KakoBbl 3aKOHOMEPHOCTHU IIpOTeKaHUsl 3/IeKTposiv3a B pacTBopax? Kakue mporjeccsl
MpOoTeKaroT Ha aHofe u kKarofe? IlpuBeaute mpumepnbl. 20. Chopmynupyiite 1 u 2 3akoHbl Papages.
[IpuBeguTe MX Maremarvueckoe BbIpakeHHe. [losicHWTe, Kakue BeMUUHbI TaM UCIONb3YKOTCS U UX
eIMHULIb] U3MepeHus. [ KaKuX pacueToB IIPUMEeHUMBI 5TU 3aKOHbI? 21. UTo Takoe BbIXOZ IO TOKY? Kak
ero MOKHO paccuutarb? 22. YTo Takoe KOppo3us MeTa/yiIoB? UeM XapakTepu3yeTcsl IIPOLIeCC KOPpO3Un?
IToueMy KOppO3Us HeraTMBHO B/MseT Ha MeTa/UIMueCKue KOHCTPYKLUM U usgenua? 23. Uro Takoe
XUMUYecKasi Koppo3usi? B Kakux cpefiax oHa rpoTekaeT? Kakue ObIBalOT TUITbI XMMHUYeCKOM KOPPO3UU?
[TpuBesuTe puMepel. 24. B ueM 3ak/IrouaeTcss MeXaHM3M XMMHUUeCKOU Koppo3uu? Hanuivre ypaBHeHus
peakiyii, npuBeAuTe mpuMepbl. 25. OT Kakux ()akTOpOB 3aBHUCHUT CKOPOCTb XMMHYECKOW KOppO3WH?
IToueMy y HeEKOTOpbIX MeTa/UIOB CO BpeMeHeM CKOpPOCTb Kopposuu 3amezjsercsa? Kakasa cpeza
criocoOCTByeT mpoTeKaHUIO Koppo3uu? IIpuBeanTe ripuMepsl. [TloueMy ¢ pocTom TemriepaTypbl CKOPOCTb
KOppo3uu Bo3pacTraetr? 26. Kakue MecTa B U3/le/IUAX U KOHCTPYKLUAX SB/ISIOTCS KOPPO3UOHHO ONAaCHBbIMU
1 noueMy? 27. UTo Takoe 3/eKTpOXUMHUeCKass KOppo3usi? B Kakux cpefax oHa rpoTekaer? 28. B yem
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3aKJTIOUAeTCsl MEXaHU3M 37IeKTPOXUMUUeCcKOUr koppo3uu? Kakast cpefia eli criocobctByet? 29. Ha mpumepe
KOPpPO3UM CTajqu KHWCIOPOZAOM BO3[lyXa BO BJ&XHOM Cpefje TIOSICHUTE MeXaHWU3M [pOTeKaHUs
ynekTpoxumuueckoi koppo3uu. 30. Kakue Mmetannbl Haunbormee mofBep>keHbl Kopposuw? I[louemy
HEKOTOpble MeTasllbl, HeCMOTPSI Ha MX BBICOKYH0 BOCCTAaHOBUTEBHYIO CITIOCOOHOCTh, He TO/[BEPratoTCs
koppo3uu? IIpuBeauTe mpuMepsl Takux MeTa/uvioB. 31. IlepeuuciuTe MeTOABI 3alUTBI META//IOB OT
koppo3ud. 32. UTo Takoe JierupoBaHuve MeTa/sioB? Kakue BeljecTBa BbICTYNAOT JIerHpPYHOIUMU
nobaBKaMHM M KaK OHM BAMSIIOT Ha CBOMCTBA MeTasia? IloueMy mpw jierMpoBaHWM MeTajjla CKOPOCTb
KOppo3uM 3ame/jyisieTcsi? YeM 00yC/IOB/IeHO TO, UTO COBpPeMeHHbIe CTa/u SIB/ISIOTCS HepyKaBeroIumMu? 33.
Uto Takoe 3alUTHBIe TOKPLITUA? VI3 yero oHuM u3rorasavBaroTca? 34. B uem omivuuve KaTOAHBIX U
aHOJHBIX MeTas/yIMYeCcKUX MOKpbITUI? [losicHUTe MeXaHW3M 3alllUThl TaKWX MMOKPBITUM Ha NpHUMepax.
Kakue HemocTaTKM eCTb y TOIO WIM HHOIO TWIA IOKpeITUA? 35. M3 4yero u3roraBlIvBarOT
HeMeTa/lJInyecKue 3aluTHble MOoKpbITUA? [IpruBeauTe npumepsl. KakoBbl HeOCTaTKU 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/ia B MOpCKoi Boze. 37. Uto
Takoe KaTofHas W aHoAHas 3amuta? [ToscHUTe MeXaHW3M 3all[uThl Ha TipuMmepax. 38. Pacckaxwure 00
M3MeHeHHWH CBOWCTB KOPPO3WOHHOM cpefpl. Kakumu criocobamu oHO focturaetrcsi? 39. Kakue ¢akTopsl
HY)KHO YUMTBHIBaTb TIPM KOHCTPYWPOBAaHWU W3ZeHid, UTOOBI TIPeAOTBPATUTH TIPOLECCHI TPOTeKaHUs
KOppO3uu?

3.4 DK3aMeHaLOHHbIEe BOIPOCHI

— 1. Ilpegmer xumuu. ATOMHO-MOJIeKy/sspHass Teopus. OCHOBHbIe TOHATUSA: aTOM, MOJIEKYIIa,
VIOH, XUMUUYeCcKUd sseMeHT. [IpocTble u croxHble BeljecTtBa. Mosb. MossipHas Macca. DKBUBAJIeHT,
JKBMBaJleHTHas Macca. 2. CrexromeTprUyecKre 3aKOHBI: 3aKOH 3KBUBA/IEHTOB (IIOHATHE SKBUBajeHTa U
5KBMBAJIEHTHOM MacChl), 3aKOH TOCTOSIHCTBA COCTaBa XMMHYECKHUX CoeHeHuH. 3. ['a30Bble 3aKOHBI:
3aKOH 00BeMHBIX OTHOILEHWH, 3aKOH ABOTaZIpo, 3aKOH 3KBHUBaneHTOB. 4. Knaccudukanys XuMuuecKux
coequHeHW. BUHApHBIe COeAWHEHHs, UX OCHOBHbIe THIbL. CTereHb okuciaeHus. CocTaB OWHApPHBIX
coefivHeHUM. 5. KHC/10ThI, COMM, OCHOBaHMS, OKCH/bI, UX K/IaCcCU(UKALUs U XMMUUYeCKue CBOWCTBA. 6.
CaotictBa amorepHocTH. PeakiMoHHasi CrocoOHOCTb aM(pOTepHBIX OKCHAOB W THAPOKCHIOB. 7.
Xumuyeckasi TepmoguHaMuKa. [ToHsiTMe XuMUYeckor cucteMsl. Tunbl cucteM. PaBHOBeCHOe COCTOsSIHMe
cucteMbl. 8. TUMBI TepMOJAMHAMHUUECKHMX TIPOLIECCOB: 0OpaTUMble, HeoOpaTHMbIe, CAMOIPOU3BOJILHEIE,
paBHOBecHble. OCHOBHBIE TIOHSTHS TEPMOJMHAMUKH: BHYTPeHHsIs1 SHeprusi, pabota, Teriora. 9. [lepBeiii
3aKOH TepMoAWHAMUKU. [loHsiTMe sHTanbnuu. TeryoBod 3(¢eKT peakLUH, 35K30TepMUYECKHe U
sHAOTepMUYeckre peakipu. 10. TepMoxumuueckue ypaBHeHUsi U WX ocobeHHocTH. CTaHZApTHBIE
TeruioThl oOpa3oBaHus BelecTB. 11. 3akoH [ecca, ciencTBue u3 3akoHa ['ecca. [ToHsiTHe 3HTpOIHU.
Bropon un Tpertni 3akOH TepMogvHaMUKW. 12. CamOIIpOM30BOJIbHBIE TPOLECCHI. JHTAIbIIUMHBIA U
JHTPONUKHBIA (aKTOPhl XUMHUECKMX peakuui. OHeprus I[ub6ca. 13. Xwumuueckas KHUHETHKA.
I'omorennsle 1 rerteporeHHble peakuyy. CKOpPOCTb XMMWYeCKOM peakluu. PakTopsl, BAUSIOLIME Ha
CKOPOCTb peakiuu. 14. BiusiHue KOHLIEHTpaLid Ha CKOPOCTh peakLMU. 3aKOH [IeHMCTBYIOLUX Macc.
KoHcTaHTa ckopocTH peakiu. 15. Bivsinue TemnepaTypsl Ha CKOpPOCTb peakiuu. I1paBuno Bant-T'odda.
OHeprusi akTUBaLlMd U ypaBHeHHWe AppeHuyca. 16. 3aBUCMMOCTb CKOPOCTH peakLMy OT KaTajau3aropa.
Karam3z 17. O6patvmble ¥ HeoOpaTuMble XMMHAYeCKHe peakuyd. XUMHuUecKoe paBHOBecue. KoHcraHTa
paBHOBeCHsl. 3aKOH [IeMCTBYIOLIMX Macc /s paBHoBecus. [IpuHuun Jle-Ilatenve. CABUT XMMHUYECKOTO
paBHOBecus. 18. OKUCIUTE/NBHO-BOCCTAaHOBUTE/IbHBIE peaklyu. CrereHb OKUC/IeHUs, OKUC/IeHUue WU
BOCCTaHOB/IeHUe. OJIeKTPOJHbIe IIPOLleCChbl. OJIEKTPOJAHbIe IIOTeHLMan. YpaBHeHue Hepncra. 19.
[NanpBaHMUECKUM 3/1eMEeHT. DIeKTPOXUMUYeCKHe IPOLeCChl. JIeKTPOABWKYILas CHjla raJbBaHUYeCKOro
sneMeHnTa. CTaHJapTHBIM BOAOPOAHbIN 3/1eKTPoA. 20. OneKTpoin3 B paciuiaBe. D/IeKTPOIU3 B pacTBOpe.
21. 3akoHbl Papages. Beixoy 1o Toky. 22. Koppo3us MeTa/uloB: XUMUUeCKas, JIeKTPOXUMHUUecKas. 23.
3alyra MeTalJIoB OT KOPPO3UHU.

3.5 TeMbI KOHTPO/ILHBIX PadoT
— Tembl KOHTPO/ILHBIX paboT: Tema 1. OCHOBHBIE TIOHATHS W 3aKOHBI XUMUH Tema 2. OCHOBHBIE
K/IaCChl HEOPraHWYeCKUX COeJuHeHHH. PeakilMOHHas CrOCOOHOCTh BeljecTB. Tema 3. DHepreTHka
XAMUUYECKUX TPOLeCCOB. XUMHUUeCKasi TepMoJruHaMuKa. Tema 4. XuMudeckass KUHETHKA. XUMHUUeCKoe
paBHOBecue. Tema 5. Onekrpoxumuueckue mpoueccel. Kopposus wmetamioB. Tema 8. da3oBbie
pPaBHOBECHSI B TeTepOreHHBIX CHUCTeMax. IIpuMephl BapHaHTOB KOHTPO/bHBIX pabor KOHTPOJIBHAS

CornacoBaHa Ha noprane Ne 15430 27



PABOTA Nel «OCHOBHBIE TIOHATHUA M 3AKOHbBI XUMWM» 1. Onpenenurte 5KBUBAJEHTHYIO
Maccy Na2CO3. 2. Ckomnbko Mosiekyn cogepxkurcs B 0,2 mos NH3? 3. Kakoii 06bemM okcuzia yriepoja
(IV) Beigenurcs (H.y.) npu Tepmuueckom pasnokeHnu 200 kr CaCO3 ? KOHTPOJIBHAS PABOTA Ne2
«OCHOBHBIE KJTACCBI HEOPTAHNYECKUX COEJVHEHW. PEAKIITOHHASA
CIIOCOBHOCTDB BEMIIECTB» 1. YkakuTe, K KaKMM KjacCaM COeJWHEeHUM (TUPOKCHUbI, KUCJIOTHI,
COMM, OKCH[BI, OMHApHBIEe COeJUHEHMs) OTHOCATCS cienyroimiye BeijectBa: Na20, H2SO4, Cu(OH)2,
Ca(NO3)2, Ba(OH)2, H3PO4, Na2C0O3, SO3, CaS, AIN. Ha3zoBute 3t coeauiHeHus. 2. Kakue THIIbI
coneii MOryT 06pa3oBbiBaThCsi Tpu peakiu H2SO4 u NaOH? Hanuiire ypaBHeHUsI peaKLUH, YKaXKUTe
TUTl CO/MH, JAiiTe Ha3BaHUSl TOMy4YeHHbIM coefuHeHusM. 3. UTo Takoe amdoTepHOCTh? Hamuiiure
ypaBHeHUsI peaklMd, TMOKasbiBarolue amdgorepHblii xapakrep Al203. YkaxuTe, K KakOMy KJaccCy
COeIMHEHUM OTHOCATCSl MPOAYKTHI peaklui, Ha3oBUTe TmosiydeHHble coenuHeHus. KOHTPOJIBHAS
PABEOTA Ne3 «OHEPTETUKA XUMHMNYECKNX [TPOLIECCOB. XUMHNYECKAA
TEPMOJVUHAMUMKA» 1. Paccumutaiite TeruioBoil 3¢dekr peakipm obpazoBanusi okcuza cepbl (IV),
3aMuIINTe TEPMOXMMUYECKOe YpaBHEHUe peakluu. BbrunciuTe Maccy npopearMpoBaBlieil cepbl, ec/id B
pe3y/abTare peakUyu Bbigenunoch 92,8 k/x terotel. S(TB) + O2(r) = SO2(r) 2. PaccunTaB M3MeHeHUe
sHepruu ['mb6ca, ycraHOBUTe, BO3MOXKHO JIM CaMOIIPOM3BOJIbHOE TIpOTeKaHuWe peakuuu mipu 35 0C.
MgCO3(tB) = MgO(tB)+CO2(r) KOHTPOJIbBHAA PABOTA N4 «XMMUYECKAA KUHETUKA.
XUMMNYECKOE PABHOBECHE» 1. Hanuiute KuHeTHUeckoe ypaBHeHue peakiuu: O3(r) + NO(r) =
0O2(r) + NO2(r) 2. Kak u3MeHUTCS CKOPOCTh PeakLUH, eC/Ii: a) B CUCTEME YBEJIUUWTH JlaB/ieHre B 3 pasa;
0) yBeTMUUTb KOHLIEHTPAL[MIO 030Ha B 2 pa3a; B) YBeJIMUUTh KOHIIeHTpaLuto okcuja a3ota (II) B 3 pasa. 3.
TemriepaTypHbIii KO3 UIIMEHT CKOPOCTH peaklvyd paBeH 4. Ha CKOJIBKO IpajlyCOB HY)KHO YBeJIUUUTh
TemriepaTypy, uToObl CKOPOCTh peakiuu Bo3pocia B 64 pa3a? 4. OrpefesnvTe SHEPrUl0 aKTHUBAL[UU
peakium, KOHCTaHTa cKkopocty kotopou npu 298 K pasna 3,1+10-4, a npu 313 K cocrasnser 8,2+10-3.
KOHTPOJIBHAAA  PABOTA  No5  «OJIEKTPOXMMUYECKUE TIIPOLIECCBI. KOPPO3UA
METAJIJIOB» 1. 3amucarb CxemMy rajbBaHUYECKOrO 3JIeMeHTa, COCTOALero U3 BHUCMYTOBOIO U
LUHKOBOT'O 3JIEKTPOZIOB, MOTPY>KEHHBbIX B PacTBOPbI CBOUX COJIeM; HalWCaTb ypaBHEHUS 3/1€KTPOJHBIX
TPOLIeCCOB; HANMCaTh ypaBHEHWE peaKLM, KOTopasi MPOTEeKaeT B rajlbBAHUUECKOM 3JIEMeHTe; PaCCUMTaTh
WIeKTPOABWXKYILYIO CWIy TajJbBaHUUeCKOrO 5j/leMeHTa IpPU CTaHJApTHBIX YCJIOBUSX; pPacCUMTaThb
37IeKTPOABWXKYILYIO CU/TY Ta/lbBaHUYeCKOro yieMeHTa 1pu temrieparype 30 0C v KOHLIeHTpaLusiX UOHOB
C(Bi3+) = 0,1 monw/n; C(Zn2+) = 1 monb//1. 2. Kakue MpoAyKThl 06pa3yroTCs TIPU 3/IeKTPOIN3e BOJHOTO
pactBopa CaCl2? Harmumure ypaBHEHHWS 3€KTPOAHBIX TPOIECCOB. BbluncimTe Maccy Wid 00beM
TIPOAYKTOB, BBIJESIOLINXCSA Ha 37€KTPOJax, ecd B IpoLiecce 3/eKTponu3a 3arpayeHo 107222 Kn
3/IEKTPUYECTBA, a BbIXOZ, 110 TOKY cocrasisieT 90%.

3.6 TembI 1abopaTopHbBIX padoT
— OnpegeneHue TerioBoro 3ddekra peakjuy HelTpanu3au
— CKOpOCTb XUMUYECKHX peakLuii. XMMUUYeCcKoe paBHOBECHE.
— Onekrponus. Kopposus

4 MeToanuecKue Marepuasbl
[nsi obecrieueHust mpoiiecca obyueHUst U pellieHus: 3ajau 00y4yeHHsl UCTIONb3YIOTCS CIeAyIoIine
MaTepuarlbl:
— MeTOAUYeCcKHe Marepuasbl, OrMpefessolie TMpoLeJypbl OLIeHMBaHUSl 3HaHWM, YMEHUH,
HaBbIKOB W (WIM) OMbITa [AeSATebHOCTH, XapaKTepU3YIOL[UX 3Tarbl (OpP-MUPOBAHUS KOMIIETEHLIWH,
corsacHo 11. 12 paboueii IporpaMMbl.
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