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

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
JJIEKTPOXUMHA M XMMUYeCKHe UCTOYHUKH TOKaA

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

Hamnpapnienue nmoarotoBku (crierjpanbHOCTh): 20.03.01 TexHocdepHasi 6e30nMacHOCTD
HaripaBnenHocts (mpo¢uns): TexnocdepHas 6e30macHOCTD

dopma oOyueHus: OUHas

dakysnbreT: PK®, PagnoKOHCTPYKTOPCKUM (aKy/IbTeT

Kadenpa: POTOM, Kadeapa paguo3/1eKTPOHHBIX TEXHO/IOTHH U KO/IOTHYeCKOr0 MOHUTOPUHTa
Kypc: 3

Cemectp: 5

YuebOHbIi 11aH Habopa 2013 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 5 cemecTp Bcero EayHuiib
1 Jlekuuu 16 16 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbIe 3aHATHS 20 20 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: 5 cemecCTp

Tomck 2016
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PilCC.\l()TpeHél 151 ()J()GpeHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokot Ne 46 ot «29 » 8 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(crtetmaneHOCcT)  20.03.01 TexHocdepHas 0Oe3ormacHOCTb, yTBep)KAeHHoro 2016-03-21 rofa,
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).

Hexan PKD OsepkuH /1. B.
3aBe/lyIOLLUI BbITyCKarolei Kag.

POTOM TyeB B. .
OKCIIepThI:

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

1.1. ITes1 AMCLUIIIUHBI
dopmupoBaHUe TpefCTaB/ieHH 00 37eKTPOXUMHUUYECKUX TIpoLjeccax U sIBJIeHUSX, He0OXOJUMBIX
TpY pellleHUM KOHKPeTHBIX TPAaKTUYeCKWX 3aJad B OXBaThbIBAEMBIX JAaHHBIM HarlpaBjieHHeM 00/1acTsxX
HayKu U TeXHUKHU, UTHHOBALIMOHHBIX TeXHOJIOTUM

1.2. 3agauy JUCIMIIIAHBI
—  H3yueHHe OCHOB 3JIeKTPOXMMHUECKUX TIPOL[eCCOB U SIBIEHUI
—  H3yueHHe CBOWCTB 1eKTPOXUMHUUECKUX CUCTEM U XMMHUeCKUX UCTOYHUKOB TOKa
— U3yueHHe TIPOL[eCCOB XWMHUUYECKOW U 3JIeKTPOXMMUUECKOW KOppPO3WM W BBIOOp MeETOZOB
3allUTHI OT KOPPO3UH

2. MecTo pucomiuingel B cTpyKrype OITIOII

OucuuruiviHa «3/1eKTPOXUMUST U XUMHUUeCcKre UCTOYHUKU ToKa» (B1.B.O/1.6) oTHocuTcs K G/10Ky
1 (BapuaTUBHas UacTh).

[TpemecTByOlUMM  AUCLIMIIMHAMY,  (OPMUPYIOLMMU  Haya/lbHble  3HaHUS,  SIBJISIIOTCS
clefyoole  IACLUIUIMHBL  be3omacHOCT  JKM3HeZeATeNbHOCTH, be30macHoCTb  MH)KeHepHbIX
KOMMYHMKaLMi, Breicinas Marematnka, HopmupoBaHue U CHWKeHHMe 3arpsi3HEHMs] OKpY’KaroLleil cpefpbl,
®u3nka, PUMKO-XMMUUECKHe TPOLiecChl B TeXxHOC(epe, XUMUUeCKHe MeTObl KOHTPOJISI OKpYy’Karollen
cpenbl, XUMUA.

[Tocnepyomwymy  JUCLUIVIMHAMA ~ SIBSIFOTCS:  be30omacHOCTs B UpesBbIYAKHBIX CUTYaLMsX,
Be3omacHocTh TpyAa, VcTOuHMKM 3arpsi3HeHus: cpefpl obutaHus, OxpaHa Tpyza, [IpombliieHHast
6e30MmacHOCTb.

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIUILTHHBI

[porecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()opMUpOBaHKe C/IeAYIOLMX KOMIIeTeHLUH]:

— TIK-22 crnocoOHOCTBIO HCIOIB30BaTh 3aKOHBI W METOAbI MaTeMaTHKH, eCTeCTBeHHBIX,
I'YMaHUTapHBIX ¥ SKOHOMUWUYECKUX HayK TPU pellieHrH podeccruoHa/lbHbIX 3a/au;

B pesysnbraTte usyuyeHus JUCLMITUIMHBI CTYZEHT JOJDKeH:

— 3HAaTb OCHOBHble TIOHSITUS W 3aKOHbl TeOPeTUUeCKOW 3/7eKTPOXUMHM, CBOMCTBa
1eKTPOXUMUYECKUX CUCTEM, 3aKOHOMEPHOCTH MPOTEKaHUs 371eKTPOXUMHUYECKUX TPOLIeCCOB, MeTOZbl
3alUThI OT KOPPO3UM

— yMeTb NPUMEHSTh T0/lydeHHble 3HAHWS CBOMCTB 3/71eKTPOXUMHYECKUX CUCTEM M TIPOLIeCCOB
TIPY peIlleHUM KOHKPETHBIX TPAaKTUUYeCKWX 3a/jad B OXBaThbIBAEMBIX JAaHHLIM HarlpaB/ieHWeM 00/1acTsaX
HayKu U TeXHUKHU, UTHHOBALIMOHHBIX TeXHOJIOTUM

— BJafieTh HaBBbIKAMHU BBIMOJIHEHUST XUMHUYECKUX SKCIIEPUMEHTOB, MeToZlaMh 00paboTKu
pe3y/nbTaToB aHaM3a

4. O0beM AMCHMILIMHBI M BUABI YU4e0HOH padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBisgeT 3.0 3aueTHbIX eJUHMIIBI U TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Buzibl yueGHOM /leATeIbHOCTH Bcero uacos CemecTpsl

5 cemecTtp
AynutopHblie 3aHSTHS (BCEro) 54 54
Jlekiun 16 16
[TpakTryeckue 3aHSITHS 18 18
JlabopaTtopHble 3aHATHUS 20 20
CamocrosiTenbHasi paboTa (Bcero) 54 54
OdopmsieHre 0TYeTOB 10 J1TabOpaTOpHBIM paboTam 20 20
ITpopaboTKa JIEKI[MOHHOTO MaTepurasa 20 20
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ITogroToBka K rpakTAYeCKUM 3aHSITHUSIM, CEMUHapam 14 14
Bcero (6e3 sk3ameHa) 108 108
OO0111ast TPYJ0EMKOCTD Yac 108 108
3aueTtHble Eavnnipbl TpygoeMKoCTH 3.0 3.0

5. Coiep)xaHue AUCHMILTMHBI

5.1. Pa3jensl JAUCHUILIHHLI K BU/IbI 3aHATHH
Pa3zesnbl AUCIIUTUIMHBI ¥ BU/IBI 3aHSITHU TIpUBeEHbI B Tabnwviie 5.1.

Tabnuiia 5.1 — Pa3genbl AUCLHUTIIMHBI M BU/IBI 3aHSATUM

s | 2 | B
R -T )
3 | 2| & | 8% : =
= o v s o I S =
= S z = o 2 > 5
Ne Ha3Banus pa3zgenoB JUCLIUTIUHBI g 5 = 5 o @ S5
= £ 2| 8 8g| &E
c | g § RE g¢
5, © =
[=F lc:c (_EU
= O
CrtpoeHue BelljeCTBa 1 0 0 1 2 [TK-22
2 | PactBOpsl. Teopus 31eKTpoIMTHYE CKON 2 2 10 15 29 [1K-22
JACCOLMALIMH.
3 | AktuBHOCTb. KoadduiirieHTh 2 2 0 5 9 [TK-22
aKTUBHOCTH.
4 | OCHOBHBbIE TI0JIOXKEHUS 2 3 0 5 10 [1K-22
3/IeKTPOCTaTHUecKoi Teopuu Jlebasi-
XIOKKens
5 | DneKTporpoBOAHOCTL PACTBOPOB 2 2 0 5 9 [1K-22
3J1eKTPOIUTOB. Yncsia mepeHoca.
6 | X¥MHUUecKue UCTOUHUKHU TOKA. 2 3 5 10 [1K-22
ONeKTPO/u3 18 ITK-22
8 | Koppo3us meTtasnios. 3 21 [1K-22
Utoro 16 18 20 54 108
5.2. Copep>xaHue pa3/esioB JUCLUILIMHBI (10 JIEKIUAM)
CopeprkaHye pa3/iesioB AVCLUIUIVH (T10 JIeKLMSM) TIpHUBeJieHo B Tabsurie 5.2.
Tabsnuna 5.2 - CofiepykaHue pa3/iesioB JUCLIUIIIUH (TI0 JIEKLUSIM)
V) % =
g s 5
= 25
Haspasms pasnenos CopepykaHue paszesioB JUCLUIUIMHBI 110 : - E %
JIEKLIUSIM s g g
S g =
=Y Qg2
= S
5 cemecTp
1 CrpoeHue BelljecTBa ArperaTHoe COCTOsIHYE BellleCTB. THuIib 1 [1K-22
XUMHUUEeCKOM cB3U. Kpucramnnueckue
peIlIeTKH.
Ntoro 1
2 PactBopsl. Teopus PactBopbl. Vx knaccudukarusi. CriocoObl 2 [1K-22
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3/IeKTPOIUTUYUE CKON IMCCOLIUALIUM.

BbID@)KEHUs KOHL|eHTPaL[y PacTBOPOB.
CBoiiCcTBa paCTBOPOB. DJIEKTPOJIUTHI.
OneKTponuTHIeCcKas IMCCoLMaLys B
pactBopax. OCHOBHbIE MOJ0XKeHUsT
TEeOPUU 3IeKTPOTUTHUECKOU
aucconuanuy. CrerneHb JUCCOLMALUN.
KoHcTaHTa aucconuanuu.
N3otonnueckuii dpakrop. MloHHoe
rpou3Be/ieHre Bo/bl. BoiopogHbIii
rokasaresib. Hegocratku Teopuu
3/1IeKTPO/IUTUUECKOU JUCCOLIALUU.

HToro

3 AxktuBHOCTh. Ko3¢durimeHTsI
aKTUBHOCTH.

VoH-MOHHOE B3auMO/IeliCTBHE.
AxTtrBHOCTb. KoaduimeHTs!
aKTMBHOCTH. VIOHHas cuja pacTBopa.
CpeziH1l MOHHBIN KO3(QOULMEHT
aKTMBHOCTH U €r0 3aBUCUMOCTb OT
KOHLIEHTpAaL|MM1 pacTBopa.

Htoro

[TK-22

4 OcHOBHBIE 10JIOKEeHUS
3JIEKTPOCTaTHUeCKoU Teopuu [lebas-
XIOKKe/Is

Honyuiernst teopun [lebasi- XrOKKeJIs.
VoH-noHHOe B3auMOZeliCTBHe.
Pacnipesiennenrie HOHOB B pacTBOpe.
Nonnas atmocdepa u ee
XapakTepuCcTUKU. [ToTeHLIMan HOHHOU
armocdepsl. [TpenesbHbIi 3akoH [ebasi-
Xrokkessi. Bropoe v TpeThbe
nipubmkeHue Teopuu [lebasi- XtoKKesl.
YpaBHenue [tonbTeHOepra. I'paHUIbI
TIPUMEHUMOCTH TeopuH [lebasi- X toKkesist
K OMMCAHUI0 CBOWCTB PAaCTBOPOB
3JIeKTPO/IUTOB.

HToro

[TK-22

5 DeKTpOIPOBOJHOCTH PAaCTBOPOB
371eKTposIMTOB. Yucsia repeHoca.

TUIIBI IPOBOJHUKOB.
OMeKTpONpOBOJHOCTb PACTBOPOB
3JIEKTPOJIUTOB. YJie/IbHas,
5KBHBa/IeHTHas1, MOJISIPHAst
3JIEKTPOIIPOBOAHOCTD U ee 3aBUCUMOCTb
OT KOHL|eHTpaLjuu pacTBopa.
OrneKTpuyeckas IoABWKHOCTb NUOHOB.
Yucsa nepeHoca. 3akoH Kosspayia.

HNToro

[1K-22

6 XuMHueckre UCTOUYHHUKHU TOKa.

OeKTPOJHbBIE TIPOLIEeCChl. DJIEKTPOAHbIE
rnoTeHUWan. YpaBHenve HepHcra.
["asibBaHWUECKWI 37IEMEHT.
ONeKTPOXUMUYeCKUe MPOLeCChl.
ONeKTPOABWKYIIIas CUia
rajbBaHUYeCKOr0 3/1eMeHTa.
XUMHUUeCKre UCTOYMKHU TOKa.

HToro

[TK-22

7 DJIeKTpOJIn3

BJ'IGKTPOJII/B B pacCrijiaBe. SHEKTPOI{I/B B

[1K-22
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pactBope. 3akoHbl Papazes. Beixog 1o

TOKY.
Nroro 2
8 Kopposust MeTasios. Koppo3ust meTanios: xumMmuueckas, 3 [1K-22

3/IEKTPOXUMUUECKast. 3all[UTa MeTalJIOB
OT KOPPO3UH.

Htoro 3

Nroro 3a cemecTp 16

5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIMIT/IMHAPHBIE CBSA3M C 00ecneurBarIUMH (MPeAbIAYIMMHA)
U obecreurBaeMbIMH (MOC/IeYOIAMH) JUCHHIUTHHAMH
Pa3ziesibl JUCLIATIIMHBI M MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreuruBaroMu (MpeabIAyLuMKi) 1
obecrieuriBaeMbIMH (TTOC/IEAYIOLAMH) JUCIIUTUTMHAMU TIPeICTaB-/IeHbI B Tabuile 5.3.
Tabsuia 5.3 - Paszesibl AUCIUTUIUHBI M MEXK/IUCIUITMHAPHBIE CBS3U

Ne pa3zenoB JaHHOMW AUCIIUIUIHHBI, [7IsT KOTOPBIX He00X0AUMO
Ne| HanMeHOBaHHe JUCLAIUTHH n3yueHre 00eCTieunBarIUX U 00eCIeurBaeMbIX JUCLIATIIMH
1 2 3 4 5 6 7 8
[IpepecTByromme AUCLUIIUHBI
1 |be3onacHOCTh + N + N + N + N
JKU3HEJesATeIbHOCTH
2 | be3omnacHocTb MHDKEHEPHBIX + N + N + N + N
KOMMYHHKAaL[W
Briciias mateMartrka + + + + + + + +
4 |HopMupoBaHUe U CHUXKEHUE
3arpsi3HeHUs1 OKpy>KaroLen + + + + + + + +
cpezbl
du3suka + + + + + + + +
6 | DU3MKO-XUMHUYeCKHe IPOLIeCChbl
poy + + + + + + + +
B TexHoChepe
7 | XuMHU4eckKre MeTo/ibl KOHTPOJIS
€CKME METO/ABI KOHTPOTT + + + + + + + +
OKpY’KaroLen cpejbl
8 | Xumus + + + + + + + +

[Mocneaytoliyie AUCLUATIIMHBI

1 |be3omnacHOCTb B Upe3BbIYalHbIX

+ + + + + + + +
CUTYaLHsIX

2 | be3onacHOCTE TpyJa + + + + + + + +
W cTounrku 3arpsi3HeHust bl

3 |Ucto 3arpsisHe cpen, + N + + + + + +
obutaHus

4 | Oxpana Tpyza + + + + + + + +
[TpomeIiieHHast 6€30MacHOCTb + + + + + + + +

5.4. CoOTBeTCTBHE KOMIIETeHI[HH, ()OPMHPYeMBbIX NMPH U3yYeHHH JUCHHUIUIMHBI, H BUJ0B 3aHATHH
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUDPYEMbIX TPU W3yUeHWUW JUCLIATIIMHBI, U BUJOB 3aHATHN
TIpe/iCTaB/IeHo B Tabmwie 5.4
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Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLIMM W BUAOB 3aHATHH, (HOPMUPYyeMBIX TP W3yUeHWH

VICLIUTUTUHBI
Bunp! 3aHATHI
4]
R B
< < 5
= = = S
= o T =
= I I =
il = ° o <
& = L 3 i ®DOopMBI KOHTPOJIS
< o =
s 5 g = &
8 = = = &
N4 = @ S
= a =
K o @]
[a+] O o
5 s :
= O
ITK-22 + + + + Ortuer 1o
VH/VBU/1yalbHOMY
3a/laHuto, KoHcrekT
CaMOITOATrOTOBKH, 3allyTa
oTueTta, OTUeT Mo
naboparopHoii pabore,
KomrioneHt
CBOeBpeMeHHOCTH, Orpoc
Ha 3aHATUSIX

6. InTepaKkTUBHBIE MeTOABI M (OpMbI OpraHu3aIuy 00yyeHHs
He npenycmotpeno PYII

7. JTaGopaTopHbIi MPAKTUKYM
Copeprkanue y1abopaTtopHbIX paboT npuBezieHO B Tabmie 7.1.
Tabnuna 7. 1 — CogepykaHue 1abopaTOpHBIX paboT

3 z g
Ha3BaHnus paszenos CopeprkaHue 1abopaTopHbIX paboT é{ o g GE
| gt
5 cemecTtp
2 PactBopsl. Teopus PacTtBopsl. 4 [TK-22
3JIEKTPO/IMTUYE CKOW JUCCOLIALUH. Azcop6is.
Nroro 10
7 DJIeKTpOJIn3 ONeKTPO/IU3. 4 [TK-22
Utoro
8 Koppo3usi MeTasios. Koppo3sust meTasnnios. 6 ITK-22
Ntoro
Wroro 3a cemecTp 20

8. IIpakTHUecKue 3aHATHUSA
CojiepskaHue pakTHYeCKHUX paboT nprBeieHo B Tabiwuiie 8.1.
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Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

3 <]
& Z E
3 = =
Z > 3
Ha3sanus paszesnos CopeprkaHye NpakTUYeCKUX 3aHATUN § = = GE
=
S 8 =
2 ' O
= S
5 cemecTp
2 PactBopsl. Teopus Crioco0bI BeIpa)KeHHUST KOHLIEHTPALUN 2 [TK-22
3JIEKTPO/IMTUYE CKOU JUCCOLALIH. pacTBOpPOB.
Htoro 2
3 AxTtuBHOCTh. Ko3dduimeHTs PacueT k03¢ (HI[IEHTOB aKTUBHOCTU U 2 ITK-22
aKTUBHOCTH. VMOHHOM CUJIbI pacTBopa.
Nroro 2
4 OCHOBHBIE M0JIOKEeHUS PacueTt BogopoAHOro mokasaresisi 3 [1K-22
3/IeKTpOCTaTHueckoi Teopuu [lebasi- | yueToM MOHHOM CH/IBI pacTBOpPA
XIOKKeJIst ViToro 3
5 DIeKTPOIIPOBOJHOCTL PaCTBOPOB Pacuet 3/1eKTpOrpoBOAHOCTU PAaCTBOPOB 2 ITK-22
3/1eKTPOAUTOB. Yncsia mepeHoca. 3J1IeKTPO/IUTOB.
Ntoro 2
6 XvMHUUeCcKre UCTOUHUKH TOKA. PacueT 3/1eKTpOIBWKYILeH CUIIbI 3 [1K-22
rajJlbBaHAYeCKOro 3jIeMeHTa.
CocraBiieHre CxeMbl rajlbBaHUYeCKOrO
3/IeMeHTa.
Htoro 3
7 D/IeKTpOJIv3 Pacuet Ko/mMuecTBa NPOAYKTOB 3 [TK-22
3/1eKTposin3a 1o 3akoHaMm dapajest.
Ntoro 3
8 Kopposus meTasios. 3anvch ypaBHeHUN XUMHAYeCKOU 1 3 [TK-22
3/1eKTPOXUMUUECKOU KOPPO3UU
MeTasiIoB. BeIOOp MeTozia 3aIuThI
MeTaJlJIOB OT KOPPO3UHU.
Ntoro 3
Wtoro 3a cemecTp 18

9. CamocrosiTesibHast paboTa
Buyibl camocTosiTesTbHOM paboThl, TPYAOEMKOCTh 1 (hOpMUpyeMble KOMIIeTEeHLIMH TIpe/[CTaB/IeHb! B

Tabmmie 9.1.
Tabnuiia 9.1 - Buabl camocTosATeIbHOM PabO0ThI, TPYI0EMKOCTb U (hOpMHUPYeMbIe KOMITeTEHITHH
4 g
5 z E
S s =
9 >4 v T
Buapl camMmocTosiITeIBHOM s > o
Hassanus paszesnos g " = DopMbI KOHTPOJIS
9] g I
paboTEI S g g
=S a =
o, o 2
= S
5 cemecTp
1 CtpoeHue BelljeCTBa ITpopaboTKa JIeKIMOHHOTO 1 [1K-22 Koncrekr
Marepuasa caMonoArorosku, Omnpoc
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Ntoro 1 Ha 3aHATUAX
2 PactBopsl. Teopus [ToaroroBka K 2 [1K-22 Koncrekr
3/1IeKTPOIUTUYE CKOU TpakTUYye CKUM 3aHATUSM, caMonojAroToBku, Ompoc
JCcCoLaLiu. ceMHHapam Ha 3aHaTusX, OTueT no
[TpopaboTKa eKIIMOHHOTO 3 HHAHBHAyaOm’HOMy
HU TYeT N
Marepuana 3a/\aHuto, Ue 0
naboparopHoii paborte
OdopmreHrie 0TUETOB 110 4
nabopaTopHbIM paboTam
OdopmiieHre 0TYETOB T10 6
naboparopHbIM paboTam
Ntoro 15
3 AKTHMBHOCTb. [ToaroroBka K 2 [1K-22 KoHncrmiekT
KosdpdunmeHThI MpaKTUYe CKUM 3aHSATUSIM, caMonoAroToBku, Ompoc
aKTUBHOCTH. ceMHHapam Ha 3aHaTusX, OTUeT no
WH/JVBY BHOM
[TpopaboTKa JIeKLIMOHHOTO 3 AMBU/Ya/IbHOMY
Marepuasa 3aAaHuio
Ntoro 5
4 OcHoBHbIe nosiokeHus1 | IToaroroBka K 2 [1K-22 Koncrekr
3/1IeKTPOCTaTUYeCKOM TpakTUYye CKUM 3aHATUSM, caMonojAroToBku, Ompoc
Teopyuu Jlebasi-X10KKe/si | ceMUHapam Ha 3aHATUsAX, OTYeT no
[TpopaboTKa eKIIMOHHOTO 3 MHAMBU/YaTEHOMY
HU
Marepuasa 3a/jaHumto
Ntoro 5
5 DmeKkTporpoBogHOCTL | IloAroToBKa K 2 ITK-22 KoHncriekT
PacTBOPOB 3/71EKTPO/IMTOB. |TPAaKTAYeCKUM 3aHSATUSIM, caMonoAroToBku, Omnpoc
Uucsia nepeHoca. ceMHHapam Ha 3aHATUsX, OTUeT no
VH/JVBU bHOM
ITpopaboTKa JeKIIMOHHOTO 3 AUBHAYa/IbHOMY
Marepuasa 3a/aHuIo
Utoro 5
6 Xumuueckue ITogroroBka K 2 ITK-22 KomnoneHT
HWCTOUHHKM TOKa. MpaKTAYe CKUM 3aHSATUSIM, CBOEBPEMEHHOCTH,
CceMUHapam Koncriekr
MOTMOATrOTOBKH, O
ITpopaboTKa JIeKIMOHHOTO 3 CaMOTIOATO OO » Ompoc
Ha 3aHaTusX, OTUeT no
Marepuasa ’
WHJVBUlyaJlbHOMY
Htoro 5 3a/IaHUI0
7 DneKTpou3 ITogroroeka K 2 ITK-22 KoHncriekT
MpaKTUYe CKUM 3aHSATUSIM, caMonoAroToBku, Omnpoc
ceMHHapam Ha 3aHaTUsAX, OTUeT no
VH/JVBU bHOM
ITpopaboTKa JeKIIMOHHOTO 3 A Aygn OMy
Marepuana 3apanuio, OTuer 1o
nabopatopHoti pabore
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
HToro 9
8 Kopposus MeTtasnios. [ToaroroBka K 2 |IIK-22 3amuTa otyera, KoHcrekr

MMPpakKTHU4YeCKHUM 3aHATUAM,

CaMoTIoAroTOBKH, Omipoc
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CeéMHHapaM Ha 3aHATUSAX, OTtueT 1o

[TpopaboTKa /IeKLIMOHHOTO 1 HHAHBHAyéHLHOMy
Marepuana 3ajanmio, OTuer o
nabopatopHoii pabore

OdopmiieHre OTYETOB T10 6
nabopaTtopHbIM paboTam
Ntoro 9

Wroro 3a cemecTp 54

Ntoro 54

10. KypcoBas pabora
He nipenycmotpeno PYII

11. PediTMHrOBas cucTeMa AJIA OL€HKH YCII€eBdA€MOCTH CTYAEHTOB

11.1. ban/bHBIE OLeHKH JAJIA1 3/IeMEHTOB KOHTPOJIs
Tabsuria 11.1 — BanbHbIe OLIEHKHU /IJ1s1 37IEMEHTOB KOHTPOJISI

o o MakcumasnbHbIN
. MakcrManbHbIN MakcrManbHbIN
OneMeHTHI yueOHOM Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ |  6ant 3a mepuof,
JleaTeIbHOCTU Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL] cemecTpa
5 cemecTtp
3anura otueTa 10 5 5 20
KomrioneHt 1 1 1 3
CBOEBPEMEHHOCTH
Koncriekt 5) 5) 2 12
CaMOIIO/IrOTOBKH!
Onpoc Ha 3aHATHSIX 10 5 5 20
Otuet no 10 10 5 25
WH/JVBUlyaJTbHOMY
3a/laHUIo0
OTueT 1o y1labopaTopHOM 10 5 5 20
pabote
Wtoro makcumym 3a 46 31 23 100
Tepro/,
Hapacraroym utorom 46 77 100 100

11.2. ITepecuet 0a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabuile 11.2.
Tabsura 11. 2 — ITepecueT 6asijIoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH

bannbl Ha jaTy 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 MakCcHMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% OT MakCMMasbHOM cyMMBbI OasinoB Ha fgaty KT

11.3. ITepecuer cymMMbI 0a/IJIOB B TPAAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL|€HKY
[TepecueT cymMMbl 6a//IOB B TPAJULIMOHHYIO M MEXIYHAPOAHYIO OLIeHKY TpeJcTaBeH B Tabmuiie
11.3.
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Tabsmura 11. 3 — ITepecueT CyMMbI Oa/I/IOB B TPAJIUIMOHHYIO U MEXKYHAPOJHYIO OLIEHKY
WToroBast cymMmma 6arios,

Ouenka (I'OC) YUWTBIBAaeT yCIMeLIHO CaHHbIN Oruenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IM4HO)
85-89 B (oueHb xopoi1i0)

4 (xopot11io) (3a4TeHO) 75 -84 C (xopot1i0)
70 -74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YyAoB/1eTBOPUTENBHO) (3aUTEHO) 60- 64 E (HocpeAcTeerHo)
2 (HeyAOBIETBOpHUTE/ILHO) (e Hioke 60 6anioB F (HeymoBneTBOpUTEJILHO)

3aUTEHO)

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

12.1. OcHoBHas /MTEparypa
1. KoporuH H.B. Obujast xumust : yuebHuk jjis BTy30B / H. B. KopoBuH. - 7-e u3g., ucnp. - M. :
Bricias mikona, 2006. - 556[4] c. : w1, Tabn. - (ITo6eguTess KOHKYpca yueOHUKOB). - Bubmmorp.: c. 546.
-ITpeaM. ykas.: c. 547-558. (Hanuuue B 6ubmoreke TYCYP - 220 3K3.)
2. OcHoBbI 00111e# U pu3nuecKoit xumun: YuebHoe nocobue / TuxoHoBa M. B., Ekumosa U. A.
- 2015. 200 c. [DnektpoHHbIM pecypc] - Pexum pocrtyna: http://edu.tusur.ru/publications/5136,
CBOOOZHBIM.

12.2. lono/siHMTe/IbHAA JIMTeparypa

1. [omackuu Bb.B. Onektpoxumusi : Yue6Hoe mocobue s By3oB / b. b. lamackun, O. A.
[Metpuii. - M. : Beicinas mkosa, 1987. - 295[1] c. : wi., Ttabn. - bubmuorp.: c. 287-293. (Hanuune B
oubmioreke TYCYP - 8 3k3.)

2. Amnrponos JI.U. TeopeTnyeckasi 3/1eKTPOXUMUS : yueOHUK Ayisi By30B / JI. V1. AHTpOTOB. - 2-e
u3f., nepepab. u gom. - M. : Beiciias mkoma, 1969. - 509[3] c. : un., Tabn. - Bubmumorp.: c. 497-498.
(Hammuue B 6ubmioreke TYCYP - 5 3k3.)

3. Crpombepr A.I. ®dusmnueckas xumus : Yuebuuk s By3oB / A. I. Crpombepr, . II.
Cemuenko ; pexn. A. I. Ctpombepr. - 4-e u3z., ucnp. - M. : Boicas mkosa, 2001. - 526[2] c. : wn. -
bubmorp.: c. 511-515. -ITpeam. yka3.: c. 516-522. (Hamuuue B 6ubmoreke TYCYP - 1 9K3.)

12.3. YueOHo-MeTOfHUECKOE MTOCOOHe ¥ MporpaMMHoe obecreueHue

1. COopHUK 33/jau ¥ yrpaXHeHHUH 110 o01eld xuvuu: COOPHUK 3a7jau U yIpa’kHeHHH 1o o01eit
xumud / Yukun E. B. - 2012. 220 c. [DnektpoHHbIM pecypc] - Pexum gocrymna:
http://edu.tusur.ru/publications/642, cBo60ogHBII.

2. JlaboparopHble pabOThI MO0 XUMUU: YueOHO-MeToauueckoe mocobue / Yukun E. B. - 2012, 78
c. [DnexrponHsIii pecypc] - Pexxum gocryna: http://edu.tusur.ru/publications/3020, cBoG0AHBIH.

3. Xumwus: MeTtoauueckre yKasaHUs JJisi TIPOBeZieHHUs] MPAKTUUeCKUX 3aHSTHUM, J1abopaToOpHBIX
paboT ¥ opraHU3ali CaMOCTOSITe/TbHOM pab0ThI CTYEHTOB 10 AUCHUTUIMHE «Xumus» / TuxoHoBa M. B.
- 2015. 26 c. [OnektpoHHbii pecypc] - Pexum pocryna: http://edu.tusur.ru/publications/5137,
CBOOOIHBIM.

4. YuxkuH E.B. CoopHUK 3azau 110 0011ieit xumuu [Tekcr] : yue6HO-MeToanueckoe mocobue / E.
B. UukwH; per. kaHz. xuM. Hayk A. . T'ananos; pew. C. S1. AnekcangpoBa; MunrcTepcTBOo 00pa3oBaHust
u Hayku Poccuiickoii ®enepauyy, ToMCKHI ToCyZapCTBeHHBIM YHUBEPCUTET CUCTeM YIIpaB/ieHUs U
pazsro31eKTpoHUKA (Tomck). - Tomck: TOMCKMM roCyZjlapCTBeHHbIM YHHBEPCUTET CUCTeM yIpaB/ieHus U
pazauosieKTpoHukH, 2015. - 296 c. (Hamuue B 6ubmoreke TYCYP - 100 3K3.)

12.4. Ba3bl JaHHBIX, HH()OPMAI[MOHHO CTIPABOYHbIE U TOUCKOBbIE CUCTEMBI
1.  http://edu.tusur.ru — HayuHO-00pa30BaTeIbHBIN MOPTa
2. http://www.chemistry.narod.ru,  http://www.xumuk.ru -  uHdOpMaIMOHHO-CIIPaBOYHbIE

pecypchl
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3. http://elibrary.ru — HayuHasi 371eKTpOHHast OUOIMOTEKA
4. http://www.twirpx.com — 3/1eKTpPOHHbIe KHUTH 10 XUMHUHU
5. http://mv-tihonova.ucoz.ru - uHpopMaIMOHHbBIN calT Ass cTygeHToB TY CYPa

13. Marepua/ibHO-TeXHMYECKOe ofecrneueHre JUCIHUITHHBI
XUMHUeCcKas TIoCy/ja, XMMUUeCKWe peaKTHBbI, KaJOpUMeTphbl, Habop apeoMeTpoB, BojsHasi OaHs,
TePMOMETPBI, 3eKTpruUecKas TVIUTKa, MeTa//Tnueckue U rpadUuToBbie 3/1eKTPO/bl, IIITaTUBHI.

14. ®oHp OLeHOUHBIX CPe/JCTB
@DOH/| OL}eHOYHBIX CPe/CTB IpYBe/ieH B IPUIoKeHUH 1.

15. MeToanuecKie peKOMeH/JAL|H 10 OPraHu3aliy U3yYeHUs1 AUCHUILITHHbBI
be3 pekoMeH/ja11i.
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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/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
J/IEKTPOXUMHUA U XMMUYeCKHe HCTOYHUKHU TOKa

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hamnpagnienue nmoarotoBku (crierjranbHOCTD): 20.03.01 TexHocdepHasi 6e30nMacHOCTD
HaripaBnenHocts (po¢uns): TexHocdepHas 6e30macHOCTD

dopma obyueHUs: OUHAsA

dakynbreT: PK®, PagnoKoHCTPYKTOPCKUM aKyabTeT

Kadenpa: POTOM, Kadeapa paguo31eKTPOHHBIX TEXHOIOTHHM U IKOJIOTHYeCKOr0 MOHUTOPUHTA
Kypc: 3

Cemectp: 5

YuebHbIi 171aH Habopa 2013 roga

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

3auet: 5 cemecCTp

Tomck 2016
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1. BBegenue

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

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

yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

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

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

ITK-22

CrII0COOHOCTBIO UCTIONB30BaTh 3aKOHBI U
MeTO/bl MaTeMaTUKH, eCTeCTBEHHBIX,
ryMaHUTapHbIX ¥ 5JKOHOMHUYECKHX HayK MpU
pelleHUY pogeCCUOHATBHBIX 3a/au

,Z[OJDKEH 3HATh OCHOBHBIE TTOHATUA U
3dKOHBI TEOpeTI/IHECKOﬁ 3JIEKTPOXHUMUH,
CBOMCTBa 3/IEKTPOXUMHNYECKUX CUCTEM,
3dKOHOMEPHOCTH IMPOTeKaHUA

3/IEKTPOXUMHUECKUX TIPOL[ECCOB, METO/IbI
3all[UThI OT KOPPO3UH;

[lo/pkeH yMeTh MIPUMEHSITh [TO/TyYeHHbIe
3HAHUS CBOMCTB 3/IEKTPOXUMUYECKUX
CHCTEM U TIPOLIeCCOB MPU PeLIeHUH
KOHKDETHBIX MPAKTHUECKUX 3a/1au B
OXBaThIBAEMbIX JaHHBIM HAlPaBIeHUEM
00/1acTsIX HayKU U TEXHUKH,
WHHOBAILIMOHHbBIX TeXHOJIOTUH;

lo/mKeH B/la/ieTh HaBbIKAMU BBITTO/THEHUST
XAMUYECKUX IKCTIEPUMEHTOB, METO[aMHU
00pabOTKY pe3y/IbTaTOB aHA/H3a;

OO1e XapakTepUCTHKHU TOKa3areseld U KPUTEpUeB

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

OLl€HMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX 5TdIlaX

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTMyHO (BBICOKMM
YPOBEHb)

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

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /JIs1 Pa3BUTHS
TBOPUYECKUX pelIeHuH,
abcTparupoBaHus
nipobeM

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEpIIIEHCTBYET JeUCTBUS
paboThI

Xoportio (6a30BbIit

3HaeT ¢aKThl, TPUHLIUIIBI,

O6nagaeT Arana3’oHOM

BepeT oTBeTCTBEHHOCTH 3a

YPOBEHB) MIPOIIeCChI, 00IIHe MpaKTUUe CKUX YMeHHH, 3aBepilleHue 3a/jau B
TIOHATHS B Mpejiesiax TpeOyeMbIX /Jisl pellleHus1 | UCC/ie/JOBaHUH,
r3yJaeMoii obsactu oTpe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE

00J1acTH MCC/Ie0BaHus MOBe/IeHNe K
00CTOsITeIbCTBAM B
pelieHUH pobiem

YnoBnerBoputenibH | O6maziaetT 6a30BbIMU O6aaeT OCHOBHBIMH PabGotaeT npu rnpsimom

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

yYPOBEHb) IS BBITIOJTHEHUST TIPOCTBIX

3a/au
2 Peamu3anusi KOMIIEeTeHI[UIH
2.1 Komnerennua ITK-22
ITK-22: crocoOHOCTBIO MCHO/B30BaTh 3aKOHBI W METOAbI MaTeMaTHKH, eCTeCTBEHHBIX,
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Ir'YMaHUTApPHBIX U 9KOHOMHUYECKHX HayK MPH pellieHUH rpodeccroHa bHbIX 3a/1ad.

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTh Psifi 3TaroB. DTarbl GOpMUPOBAHKS
KOMITeTeHIUM, TIpUMeHsieMble [ijis 3TOr0 BUJbl 3aHSATUM U HCIO/b3yeMble CpPeACTBa OL|eHUBaHUS
TnipeZicTaB/IeHbl B Tabmuiie 3.
Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UH U UCITO/Ib3yeMble CPeZICTBA OLeHUBAHUS

3JIEKTPOXUMUYE CKUX
CUCTeM, 3aKOHOMEPHOCTH
TpOTeKaHUs
3/IeKTPOXUMUUE CKUX
TIPOLIeCCOB, METO/IbI
3alUThI OT KOPPO3UH

CUCTEM U TIPOL[eCCOB MpU
pellleHUH KOHKPETHBIX
MpaKTUUeCKUX 3ajjau B
OXBaThIBAEMbIX JAHHBIM
HarpaB/ieHueM 00/1acTsax
HayK4 U TEXHUKH,
HMHHOBALIMOHHBIX
TeXHOJIOTUH

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue OCHOBHbIE [TOHATHS U TIPUMEHSTD MO/TyYeHHble | HaBbIKaMU BBITIOJTHEHUS
9TarioB 3aKOHBI TeOpeTUYe CKOU 3HAHUS CBOWCTB XUMHUYe CKUX

3/IeKTPOXUMMHU, CBOMCTBA | 37IEKTPOXUMHUECKUX 9KCIIePUMEHTOB,

MeToZiaMu 00paboTKH
pe3y/bTaToOB aHa/IM3a

Bunbl 3aHATHI

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuuy;

* CamocrodTesbHas
paborta;

 IlpakTuueckue
3aHATUS;

* JlaboparopHsbie
3aHATUS;

* Jlekuuu;

* CamocTrosiTe/ibHas
pabora;

* JlaboparopHble
3aHATHS;

* (CamocTodTenbHas
paborta;

Wcnons3yemble
CpeJCTBa
OLIeHUBaHUs

* Ortyet no
naboparopHoii paborte;
* Oruer 1o
VHJVBU/lyaJIbHOMY
3a/]aHUIo;

* Oripoc Ha 3aHATHSX;
* KoHcCriekT

* Otyer no
naboparopHoii pabore;
* Ortuer no
VHJVBU/lyaJIbHOMY
3a/]aHUIo;

* Omnpoc Ha 3aHATHUSAX;
* KoHcnekr

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

e 3auert;

CaMOITOATrOTOBKY; CaMOITOATOTOBKY;
* 3auerT; * 3aueT;
dopMyIMpOBKa MoKa3aTesiell U KpUTepHeB OLleHHMBAaHUS [JaHHOM KOMITeTeHLIUM TpUBe/leHa B
Tabure 4.
Tabnuiia 4 — IToka3aTesiu ¥ KpUTEPUU OLleHUBAHUSI KOMIIETeHLIMH Ha 3Tarnax
CocraB 3HaTb YmeTb Bnagets
OtnuHo * 3HaeT OCHOBHbIE * B cosepieHcTse

(BBICOKMI YPOBEHb)

TIOHSITHST U 3aKOHBI
TeopeTUYeCKou
3/IeKTPOXUMUH, CBOMCTBA
3/IeKTPOXUMUUE CKUX
CUCTeM, 3aKOHOMEPHOCTH
TIPOTeKaHUsI
3/IeKTPOXUMUUECKUX
TIPOL[eCCOB, METO/IbI
3alUThl OT KOPPO3UH;

* BocripoussBogut
TeopeTH4eCKU
MaTepuasn 6e3
MCTIO/T30BaHUs yueOHOro

* yMeeT NPUMEHSTh
roJiyyeHHble 3HAHUS
CBOICTB

/1IeKTPOXUMUYE CKUX
CUCTeM U TIPOL[eCCOB MpH
pellieHUH KOHKPeTHbIX
MpaKTUUeCKUX 3aJjau
TBOPUECKOTO U
CTaH/IapTHOTO XapakTepa;

B/IaJIeeT HaBbIKaMH
BBITIO/THEHUSI

XUMUYEe CKUX
3KCMIEPUMEHTOB,
MeTo/iaMu 06paboTKU
pe3y/IbTaToB aHa/M3a;
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11ocoomus;

Xopotiio (6a30BbIii

e 3HaeT OCHOBHELIE

* YMeeT IIpUMEHSTH

* XopoLlo Bajeer

TIPOLIeCCOB, METO/[bI
3alUThI OT KOPPO3UH;
* Bocnpoussogur
TeopeThueCcKui
Marepuar C
WCTI0/Ib30BaHUEM
yueOHOTr0 1oCcoous;

YPOBEHb) TIOHATHUS Y 3aKOHBI T10JIyYeHHble 3HaHUS HaBbIKAMU BBITIO/THEHUS
TeopeTUueCcKou CBOMCTB XUMUYeCKUX
3/IeKTPOXUMUHU, CBOMCTBA | 3/1IEKTPOXUMUUE CKUX 3KCIIePUMEHTOB,
37IEKTPOXUMUYE CKUX CHCTEM U TIPOIIeCCOB TIPH | MeToiaMu 00paboTKH
CUCTEeM, 3aKOHOMEPHOCTH | pellleHUH KOHKPeTHBIX pe3yJIbTaToOB aHa/Iv3a;
MPOTeKaHUsI MpaKTUYeCKUX 3aja4y
371eKTPOXUMUYE CKUX CTaHZApTHOI'O XapakKTepa;

TIPOLIeCCOB, METO/bI
3allUThI OT KOPPO3UU;

* BocrnpousBogut
TeopeThuueCcKui
MaTepuan 6e3
WCTI0/Ib30BaHMsl yueOHOTOo
rocobust wiu ¢
WCII0/Ib30BaHUEM
yueOHOT0 1oCcoous;

YI0BNETBOPUTE/IbH | ¢ 3HaeT OCHOBHBIE * YMeeT IIpUMEHSTH * YIOB/IETBOPUTE/ILHO

o (HOPOFOBbeI TMMOHATHUSA U 3aKOHBI [10/Ty4YeHHbIE 3HAaHUS BJ/IaJleeT HaBLIKaMU

YPOBEHD) TeopeTUuueCcKou CBOMCTB BBITIOJIHEHUS
3/IeKTPOXUMUHU, CBOMCTBA | 3/1IEKTPOXUMUUE CKUX XUMHYe CKUX
3/7IEKTPOXUMUYE CKUX CUCTEM U MPOLIeCCOB IPU | SKCIIePHUMEHTOB,
CHCTeM, 3aKOHOMEPHOCTH | pellieHHH 0a30BbIX MeToZiaMu 00paboTKU
MPOTeKaHUsI MpakTUYeCKUX 3azau; pe3y/bTaToB aHau3a;
3/1eKTPOXUMUYECKUX

AedaTe/JIbHOCTH,

XapaKTepU3yIOLIUX  3Tarlbl

3 TunoBble KOHTPO/IbHBIE 33/JAHUA
st peanu3aluy BBIIIETIEPEUMCIEHHBIX 3a7lau 00yYeHUs] UCIIOJb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3aflaHus WK WHble MaTepHasbl, HeoOXoAuMble AJIs1 OLeHKM 3HaHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa

obpa3oBaTebHOM MPOrpaMMBl, B CIEAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CaMOIIOATOTOBKY
— 1. B3aumMocBsizb (PU3MKO-XMMHUYECKUX CBOMCTB U 371€KTPOINPOBOJAHOCTH PpacrlaBIeHHbIX

(opMHUpOBaHUsS KOMITeTEHLIMMA B TIpoLiecce OCBOEHHs
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371eKTPOMUTOB. 2. TBepabie 3/eKTPOIUTBEI Ha OCHOBe mosmnMepoB. 3. HeBogHbIe >S/€KTPONMUTHI IS
repe3apsbkaeMbIX JIMTHEBBIX WCTOYHUKOB TOKa. 4. TOIU/IMBHBIE 3/IeMEHTbl C  TOJIMMEPHBIMU
3/1eKTPO/IUTaMU. 5. AMITy/IbHbIe JTUTUMTUOHUAX/IOPUIHBIE 3/1eMEeHThI, PeUMYIIeCcTBa U HeJOCTaTKU 0
CpPaBHEHMIO C BOAHbIMU cucTeMaMu. 6. HoBbIe pacruiaBiieHHbIe 3/1eEKTPOIUTHI 1Sl pe3ePBHBIX 3JIeMEHTOB.
7. KoppensiLiuoHHbIe TOAXO/Abl K CPaBHEHHIO CBOMCTB pacTtBopuTesieii. 8. [IpoBopsdiiue mnonvMepbl —
37IeKTPOJHbIe MaTepuasibl U TBepAble 31eKTponuThl. 9. I[lomynspHbie 3/1eKTPOXPOMHbIe MaTepuasbl —
371eKTpoHIpoBogsaLe nomvMepsl. 10. T'uapuHeie nepesapsbkaeMble Matepuasnsl. 11. CyrepuoHUKH. 6.
TemriieiiTHoe ocakieHue. 7. IlonokeHWe aTOMOB WHTepKajsita U Tpupofia (Pa3oBbIX MEpexoioB B
KPHCTa/I/TUYeCKOU pelreTKe.

3.2 Tembl HHAUBHUYA/IBHBIX 3a/laHUN
— Croco0bl BeIpayKeHUsT KOHI[eHTPAIMK PAaCTBOPOB.
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— KoadbduimenTs! aktTuBHOCTH. VIOHHasi cuiia pacTBopa.
— Bopgopopsbili ToKasaresb.

— DJIeKTPOIPOBOIHOCTh PAaCTBOPOB 3/IEKTPOTUTOB.

— TanbBaHMUeCKUi S7IEMEHT.

— Koppo3sus metasnnios.

3.3 Tembl 0IPOCOB Ha 3aHATHUAX

— ArperatHoe COCTOsIHU€ BellleCTB. THIbl XUMUUeCKOW CBA3U. KpucTa/uimueckye pelieTKy.

— PactBopbl. Ux knaccudukaius. Criocodbl BeIpaykeHUst KOHL|eHTpaluu pacTBopoB. CBoiicTBa
pacTBOPOB. OJIEKTPOIUTHI. OJIEKTPOIMTUUECKas JAuccolyanys B pacTBopax. OCHOBHBIE IT0JIOXKEHUS
TEOpWU  3MEeKTPOIUTHUeCcKOM auccouuanuu. CreneHb Aucconuanui. KoHCTaHTa AMCCOLMALUU.
N3otonnueckuii akrop. MloHHOe Tipon3BefeHMe BOAbl. BogopoHbIN MoKa3arenb. HefpocTaTku Teopuu
3/1IeKTPOJIMTUYUE CKOU JUCCOLIMALUN.

— VoH-voHHOe B3auMoOfelcTBHe. AKTUBHOCTb. Ko3(dduijveHTbl akTMBHOCTH. VoHHasi cusa
pactBopa. CpefiHuii MOHHBIN KO3 (GHUI[MEeHT aKTUBHOCTH U €ro 3aBUCUMOCTb OT KOHLIEHTPAl[UU pacTBopa.

— [Honymienus: Teopuu [ebasi-Xtokkessi. IoH-MOHHOe B3auMogelicTBHe. PacmipesiesieHrie MOHOB B
pactBope. MoHHasi atmMocdepa U ee xapakTepucTuku. [loTeHiuan voHHOU atmocdepsl. [IpenenbHbIN
3akoH [lebas-Xiokkens. Bropoe u TpeTbe mnpubmibkeHre TeopuH [lebas-Xiokkens. YpaBHeHHe
l'toneTeHOepra. I'paHuiibl MpUMeHUMOCTH Teopuu [lebasi-XIOKKe/Iss K OMMCAHHI0 CBOWCTB PAacTBOPOB
3/1eKTPOJIUTOB.

— Tunbl  TIPOBOAHUKOB.  JJIEKTPONPOBOAHOCTE  PAaCTBOPOB  3JIEKTPOJIMTOB.  Y[esibHas,
SKBUBaJIeHTHasi, MOJIIpHasi 5/IeKTPONPOBOAHOCTb M €€ 3aBUCHMMOCTb OT KOHLIEHTpAlluM pacTBOpa.
OJleKTpuyecKas MoABWKHOCTb UOHOB. Hucsia repeHoca. 3akoH Konbpayita.

— OJeKTpoAHbIe TPOLeCChl. DIeKTPOAHbIe MOTeHIMan. YpaBHeHHMe HepHcTa. ['anbBaHHWYeCKUi
7IeMeHT. JJIeKTPOXMMUUeCKHe TPOLeCChl. OJIeKTPOABWXKYILas Cula TalbBaHAUYECKOTO 3jeMeHTa.
XyMUUeCKre UCTOYMKHU TOKa.

— OJeKTpo/u3 B paciuiaBe. J/1eKTPOo/Iu3 B pacTBope. 3akoHbl Papages. BbIxoz 110 TOKY.

— Koppo3us meTaioB: XxuMuueckasi, 371IeKTpOXMMUYecKas. 3aljuTa MeTauioB OT KOPPO3UH.

3.4 Tembl /1a0OpaTOPHBIX PadoT
— PactBopbl.
— Apcopbuusi.
— DJeKTPOJIn3.
— Koppo3usa meTaios.

3.5 3auér

— 1. ArperatHoe COCTOsIHUe BeleCTB. THIbI XMMUYeCKOU CBsi3u. KpucTanueckre peleTkuy. 2.
PactBopel. Ux knaccudukarms. 3.Criocobbl  BbIpakKeHHs] KOHIIEHTpaMM pacTtBOopoB. CBoiCTBa
pacTBOpOB. 4. D/EeKTPOIUTBL. DJIEKTPOIUTAYECKas AuccoLyanus B pacTBopax. OCHOBHbIE IOJIOXKEHUS
TEeOpWH S7IeKTPO/IMTUYEeCKON auccolmauvd. 5. CreneHb [uccoumauyd. KoHCTaHTa AMCCOLMALIU.
N3oTtonnueckuii hakrop. MoHHOe mpou3BeieHe BoAbl. 6. BogopoaHkIii okasaresib. HemoctaTtky Teopuu
3/IeKTPO/IMTUUECKON auccordaii. 7. VIoH-MoOHHOe B3auMofielcTBHe. AKTUBHOCThb. Ko3dduiieHTb
akTUBHOCTH. 8. MloHHasi cuia pactBopa. CpefHUii MOHHBIN KO3((ULIMEHT aKTUBHOCTU U €T0 3aBUCUMOCTh
OT KOHILleHTparmu pactBopa. 9. [omyienuss Teopur [lebasi- Xtokkens. VIOH-MOHHOe B3auMOJEHCTBHeE.
10.Pacnipesienenrie MOHOB B pactBope. VoHHasi atMocdepa U ee xapakTepUCTUKU. [loTeHIuan MOHHOMN
atMocdepsl. 11. ITpenensHbIii 3akoH [lebas-Xiokkess. 12.BTopoe u TpeThe npubiikeHre Teopuu Jlebast-
Xrokkensi. YpaBHenue [‘tonmereHOepra. 13. Ipanuiipl mpumeHuMocTH Teopuu /[lebasi-XioOKkens K
OMUCAHWI0 CBOWCTB PpACTBOPOB 3/IeKTPOMUTOB. 14.TUIbl TNPOBOAHUKOB. 15.3/1eKTPOINPOBOAHOCTh
pPacTBOPOB 3/1eKTPOJIUTOB. Y/ie/IbHasl, SKBUBa/IeHTHAs!, MOJISIPHasl 3/IeEKTPONIPOBOHOCTb U ee 3aBUCHMOCThb
OT KOHIL[eHTpaLMM pacTtBopa. 16.JyieKTpuyeckas MOABWKHOCTH MOHOB. YwWc/ia TmiepeHOca. 3aKOH
Konbpayma. 17.0nektpogHble mpoueccel. 18. OyeKTpofHble TOTeHLMaa. YpaBHeHWe HepHcra.
19.'anbBannyeckuii  snemeHT. 20. D/eKTPOXMMHUUECKHe TIpPOLeCChl.  DJeKTPOABWXKYIas —Cuia
rabBaHUYeCKoro sjeMeHTa. 21.XvMHYeCcKMe MCTOYHMKM TOKa. 22.01€KTpoJM3 B pacruiaBe.
23.DOnektponu3 B pactBope. 24.3akoHbl Papasies. Beixog no Toky. 25. Koppo3ust MeTanioB: XMuMUuecKas,
37IeKTPOXUMMYeCKas. 26.3alyMra MeTaJIoB OT KOPPO3HUH.
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4 MeToanuecKue Marepuasbl
[nsi obecrieueHust mpoiiecca obyueHUst U pellieHus: 3aJjau 00ydyeHHsl UCTIONb3YIOTCS CIeAyIoIiue
Marepuarbl:
— MeToJuuecKhe Marepuarbl, Orpejersiolide TMpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITA [eATeTbHOCTH, XapaKTepH3yIOLIMUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
CoriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas 1uTeparypa
1. KopoBun H.B. O6mjast xumus : yuebHuk z71s BTy30B / H. B. KopoBuH. - 7-e u3g., ucnp. - M. :
Beicias mikona, 2006. - 556[4] c. : ui., Tabn. - (ITobeguTeb KOHKypca yueOHUKOB). - Brubauorp.: c. 546.
-TIIpeam. ykas.: c. 547-558. (Hanuuue B 6ubmioreke TYCYP - 220 3k3.)
2. OcHoBbI 00111eli U (u3nUecKoit xumun: YuebHoe mocobue / TuxoHoBa M. B., Ekumosa U. A.
- 2015. 200 c. [OnekTponHHbli pecypc] - Pexum poctyna: http://edu.tusur.ru/publications/5136,
CBOOO/HBIM.

4.2. lonoHUTe/IbHAA IMTepaTypa

1. [HomackuH B.b. Dnekrtpoxumusi : YuebHoe mocobue assi By3oB / Bb. b. amackun, O. A.
[Metpuii. - M. : Beicinas mkosa, 1987. - 295[1] c. : wn., tabn. - bubmuorp.: c. 287-293. (Hanmuuue B
oubmioreke TYCYP - 8 3k3.)

2. Awnrponos JI.U. TeopeTnyeckasi 3/1eKTPOXUMUS : yueOHUK Ayisi By30B / JI. V1. AHTpOTOB. - 2-e
u3f., nepepab. u gom. - M. : Beiciias mkoma, 1969. - 509[3] c. : un., Tabn. - Bubmumorp.: c. 497-498.
(Hanuuue B 6ubmoreke TYCYP - 5 3k3.)

3. Crpombepr A.I. ®dusuueckas xumusi : YuebHuk gms By3oB / A. I. Crpombepr, /. II.
Cemuenko ; pen. A. I. Ctpombepr. - 4-e u3z., ucnp. - M. : Boicmas mkosa, 2001. - 526[2] c. : wn. -
bubmorp.: c. 511-515. -ITpeam. yka3.: c. 516-522. (Hamuue B 6ubmioreke TYCYP - 1 9K3.)

4.3. YueOHO-MeTOANYeCKOe T0co0He U MPOorpaMMHoe odecrieueHne

1. COopHUK 3a/iau U yripa)kHeHHH 110 o61eit xumun: COOpHUK 3a/jau U yrpaKHeHUH 1o o01eit
xumud  / UYuwkun E. B. - 2012. 220 c. [DnexkrtpoHHBI pecypc] - Pexum pgoctyna:
http://edu.tusur.ru/publications/642, cBo60AHBI.

2. JlaboparopHble paboThl IO XUMHK: YueOHO-MeToanueckoe rocobure / Unkun E. B. - 2012. 78
c. [DnekTpoHHbIN pecypc] - Pexkxum goctyma: http://edu.tusur.ru/publications/3020, cBo60 HBIH.

3. Xwumwus: MeTtoguueckre yKa3aHUs JJisl IPOBEAEHHUsT MPAKTHUUeCKUX 3aHSATHM, J1ab0paTOPHBIX
paboT ¥ opraHu3alui CaMOCTOsITe/IbHOM PabOThI CTY/[@HTOB 10 JUCLUTIIMHe «XuMusi» / TuxoHoBa M. B.
- 2015. 26 c. [DOnektponHHbli pecypc] - Pexum pgocrtyma: http://edu.tusur.ru/publications/5137,
CBOOO/THBIM.

4. Yukun E.B. CoopHUK 3a7au 110 o61eit xumuu [Tekct] : yuebHO-MeTOAMUecKkoe Tiocobue / E.
B. Yukun; pell. KaHj. xuM. HayK A. U. I 'anaHoB; pery. C. 5. AnekcanpoBa; MUHHUCTEPCTBO 0O6pa3oBaHUs
v Hayku Poccuiickon ®epepanuu, TomMcKHANM TOCyZapCTBeHHbIM YHHUBEPCUTET CUCTEM YIIPAB/IeHUS U
paguo3nekTpoHuky (Tomck). - Tomck: ToMcKuii ToCyjapCTBeHHbIM YHUBEPCUTET CUCTEM YTIpaB/ieHUs U
paro31eKTpoHuKH, 2015. - 296 c. (Hammuue B 6ubmmoteke TYCYP - 100 3k3.)

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE M MOUCKOBbIE€ CUCTEMBI
1.  http://edu.tusur.ru — HayuHO-00Opa30BaTe/IbHBIM MMOPTas
2. http://www.chemistry.narod.ru,  http://www.xumuk.ru -  uHdOpMaIMOHHO-CIIPaBOYHbIE
pecypchl
3. http://elibrary.ru — HayuHasi 37eKTpoHHasi 6UbMMOTEKA
4. http://www.twirpx.com — 371eKTPOHHbI€ KHUTU 10 XUMUH
5. http://mv-tihonova.ucoz.ru - ”HpOpMaLMOHHBIN calT A cTygeHToB TYCYPa
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