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1. HEJIM U 3AJAYU OCBOEHUSA JUCHUITIMHBI
1.1.Ilesb10 0CBOEHUS TUCHMILIMHBI ABJAOTCA: GOPMUPOBAHUE Y CTYACHTOB TEOPETHU-
4ecKoi 0a3bl IS TOCIEIYIOUIEr0 OCBOCHHUS MPHUKIIAAHBIX JUCUUIUIMH, METOI0B UCCIEIOBAHUS
AIIEKTPOXUMHUYECKHX MPOIECCOB U MPO(HECCHOHAIBHBIX KOMIETEHIIUH B 00JaCTH 3JIEKTPOXUMU-
YECKHX IPOLIECCOB.

1.2. 3axaun ocBOEHUA TUCHMILIUHBI (MOYJIs1):

—(hOopMHUpPOBaHKE TPEICTABICHUNH 00 JICKTPOXMMHUYCCKUX CUCTEMax M UX COCTABHBIX Ya-
CTel;

—TpUoOpeTeHNEe HEOOXOIUMBIX 3HAHUN O 3aKOHOMEPHOCTSX AJIEKTPOXHUMHUHU SIEKTPOITHU-
TOB, CTPOCHHE JIBOMHOIO DJIEKTPUUYECKOIrO CJIOS Ha 3JIEKTPOAAX, TEPMOJIUHAMUKA rajibBaHUYe-
CKOT'O 2JIEMEHTAa, MEXaHU3Ma U KMHETUKH JJIEKTPOXUMHYECKHX MPOIIECCOB M METOJIaX MX H3Y-
YEHUSI;

—(hopMHUPOBAHKE HABBIKOB YIPABICHUS YJIEKTPOXUMHYESCKHUMU ITPOIIECCAMH,

—TIpUOOpETEHUE TPAKTUYCCKUX HABBIKOB B 00JIACTH AJIEKTPOXUMHYECKHUX MPOIIECCOB.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOI' PAMMBI

Juctumumna «Teopernueckas snekrpoxumust» (b1.B.OJ1.2), 0OTHOCHTCS K TUCIMILIHHAM
0a30Boil yacTu 00s3aTeNbHAS BapUATUBHON YacTH, (GOPMHUPYEMON y4aCTHUKaMHU 00pa3oBaTeib-
HbIX oTHoweHuH broka 1 «/{ucuunmunsl (Mogynu)» padodero yuebHoro ruiada OIl no Hanpas-
nennto 18.03.01 «XumMudeckass TEXHOJIOTHUS», HAPABICHHOCTh: «TeXHOIOTHS 3IEKTPOXUMHUYC-
CKHX IPOM3BOJACTB» U OCBauBaeTCs B 5 U 6 ceMecTpax.

Jljig ycrienHoro 0CBOEHUs AUCHUUIUIMHBI CTYIEHTY He0OXOIuMBbl 3HaHus KypcoB «Mare-
MaTHKa», «DPu3nKay, «XUMHUs JIEMEHTOBY», «AHAIUTHYECKAs XUMUSI U (PU3UKO-XUMHUYECKUE Me-
TOABI aHanu3a», «Pusndeckas XuUMusa», «Opranndeckas xuMus», «lIpoueccel 1 MexaHuueckue
anmnaparbl XUMHUYECKHX IPOU3BOJACTBY, «Koppo3us U 3amuTa METaioBy.

JucuummHa «TeopeTrudeckast 3JIEKTPOXUMHUS) SABISETCS OCHOBOW Ul MOCIIELYIOLIErO
U3YYEHUS TUCHUIUINH «DU3UKO-XMMUYECKHE METOJIbl MCCIEI0BAaHUS METAJIJIOB U CIIAaBOBY,
«OIJIEKTPOXUMHUYECKUE TEXHOJIOTUNY, «MOeNnnpoBaHe XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOBY,
«O06opynoBaHUE U OCHOBBI MPOEKTUPOBAHUS LIEXOB TaJIbBAaHONOKPBITHIY, «O00pynoBaHue U
OCHOBBI MTPOEKTUPOBAHMS XUMHUYECKUX MCTOUYHUKOB TOKa». IIpnoOpereHHbIe B paMKax AUCIU-
winHbl «TeopeTnueckas 3MEKTPOXUMUS» YMEHUS MPUMEHSIOTCS B TEXHOJOTUYECKON MPOU3BO/-
CTBEHHOM (IIpeJIUIUIOMHON) PAKTUKAX B 6 U § yueOHbIX ceMecTpax.

3. KOMIIETEHIIMH OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCIIUITJIMHBI

3.1. IIpouecc n3ydeHus: AUCUMILIMHBI (MOAYJIsl) HAapaBlieH Ha (OPMUPOBAHUE DIIEMEHTOB
cienyomux npodeccnoHaTbHBIX KoMmmeTeHIuil B cootBeTcTBuM ¢ OIl BO mo crenuanbsHOCTH
18.03.01 Xumuyeckasi TEXHOJIOTHS:

[IK-1 Criocoben k 00paboTke U aHAJIM3y HAyYHO-TEXHUYECKON MH(pOopManuu u opopm-
JIEHUIO PE3Y/IbTaTOB UCCIIEOBAHUMN.

[TIK-3. Cnocoben oGecreunBaTh BBHIPAOOTKY MPOIYKIIMUA, KOHTPOJIHPOBATH PEXHUM DKC-
IUTyaTalui TEXHOJIOTHYECKUX OOBEKTOB M CTPYKTYPHBIX MOJpa3eneHuil Hedrerazonepepada-
TBHIBAIOIIETO MPOU3BOJICTBA B COOTBETCTBUU C PETJIAMEHTOM

dopmupoBaHUE YKa3aHHBIX KOMIIETCHINI pa3menieHo B Tabmure 3.1.



Ta6muma 3.1. lucuumnauasel, ydacTByomue B hopMmupoBannn kommeTeHuil [1K

HanmenoBanue
JTUCHIUTUIAH, (QOPMHUPYIOIINX
KOMIIETEHIIHAIO
COBMECTHO

CemecTpsl GOPMHPOBAHUS TUCITUTUTHHBI

3 4 5 6

1IK-1

Koppo3uss u  3ammra  MeTalioB
(b1.B.OZ.1)

Teopernueckast MEKTPOXUMHUS
(b1.B.0/1.2)

MOHGJ’II/IpOBaHI/Ie XHUMHKO-
TCXHOJIOTMYCCKUX MPOLICCCOB

(b1.B.0O/1.3)
PecypcocOepexxeHrne U DKOIOTHYECKAs
6e30MacHOCTh IIEKTPOXUMHUUECKHUX

npoussoncte (b.1B.0J1.4)

XUMHUYECKUE PEaKTOPEI
(b.1B.O.7)

SHGKTPOXI/IMI/I‘ICCKI/Ie TCXHOJIOTUHN
(B.1B.OJ.8)

O6opynoBaHHE 1 OCHOBBI TPOCKTHPOBA-
HUSI XUMHYECKNX UCTOYHUKOB TOKa
(b.1B.01.9)

O3HaKOMUTEbHAS IIpaKTHUKa
(B2.V.1)

Texuonornueckas IpaKTUKa
(B2.IL1)

Hay‘IHO'I/ICCJICI[OBaTCJ'ILCKaSI pa60Ta
(B2.11.2)

IloaroroBka k mpoueaype 3allUThl U
3alIKTa BBITYCKHOW KBANIN(HUKALMOHHOM
pa6ortsl (B3.11.1)

IIK-3

Teoperuueckas 31EKTPOXUMHUS
(b1.B.OA.2)

MoaennpoBanue XUMHUKO-
TEXHOJIOTHYECKUX MPOIIECCOB
(b1.B.OJ1.3)

ObopynoBaHHE 1 OCHOBBHI TPOCKTHPOBaA-
HUS [IEXOB TJIbBAaHOTIOKPBITHI
(b.1B.0J1.6)

XUMHYECKUE PEAKTOPBI
(b.1B.OJ.7)

O6opynoBaHNE U OCHOBBI MOJTYYECHHUS
XUMHUYECKUX MaTEPUaIOB
(b.1B.IB.1.1)

Xumuyeckas METaJlJIIn3aluAa
(5.1B.IB.1.2)

XUMHU4ecKast TEXHOJIOTHSI IPUPOTHBIX
sHeprorocurenen (PT/.1)

TexHomornueckas MIpaKTUKa
(B2.I1.1)

[penmumiomuas npaktuka (b2.11.3)

INoaroToBka K mpoLeaype 3aliuThl |
3allUTa BBITYCKHOW KBATH(PHKAIIMOHHOM
pa6otsl (B3.1.1)




Tabnuna 3.2 [lepeueHs TUIAHUPYEMBIX PE3yIbTATOB OOYYCHHUS 110 TUCIUIUTMHE, COOTHECEHHBIX C TUIAHUPYEMBIMH PE3yJIbTaTaMU OCBOCHHS

Koa 1 HamMeHOBaHHe
KOMIIETeH I

Koa n HaumeHoBaHue
HHIUKATOPA 10CTHKeA

HHS KOMIICTCHIIMU

IInanupyemble pe3yJbTaThl 00y4eHHsI 110 JHCHUILIMHE

OueHoYHbIE CPeACTBA

Texkyuiero
KOHTpOJIst

IIpomexyTouHoi
aTTecTalluu

Tun npodeccrnoHanbHON JesITeTPHOCTH — HAyTHO-HFCCIIeI0BATENbCKHN

TpynoBasi pynxuus: A/01.5 (TIC 40.011 ) A/01.5 OcyuiecTBieHHe MPOBeIeHUs pabOT M0 00PaOOTKE U aHAIM3Y HAYYHO-TEXHUUECKOI HH(OPMAIIUY U Pe3yIbTAaTOB MCCIIeT0BAHHIMA

IIK-1 CnocobeH k 00paboT-
K& H aHauu3y Hay4Ho-
TEeXHUYECKOH HH(pOpMauH
u o(opMIICHHIO pe3yJbTa-
TOB UCCIICJOBAHU..

UIIK-1.1. OO6pabatsi-
BacT W aHAIM3UpPYyeT
MOJNyYCHHYI0 HAYYHO-
TEeXHUYECKYyI0 HHGOP-
Maluio

3narp: cbop, oOpa-
00TKYy, aHanmu3 |
0000IIIEHNE  3HAHWMA:

MaTeMaTHYECKOE OIIU-
CaHHE OCHOBHBIX 3aKO-
HOB, HCTIONIBb3YEMbIX
MpU  ONHCAHUHM DJICK-
TPOXUMHUYCCKUX  TIPO-
LIECCOB,  MEXaHM3MBbI,
MPOTEKAOIINE B DIICK-
TPOXUMHUYECKUX  TIPO-
Ieccax, ¢uznKo-
XUMHYECKHE TPUIUHBI
BO3HHKHOBEHUS 1o-
TEHIMaja Ha TpaHHIE
MeTalsl —  PacTBoOp,
0COOEHHOCTH CTPOEHUS
JIBOMHOTO  3JIEKTpHUUe-
CKOT'O CJIOS U OCOOEH-
HOCTH  3JICKTPOXHMH-
YECKUX peakuuil, mpo-
TEKAIOIIUX Ha JJeK-
TPOAHOHN MOBEPXHOCTH,
JKCIICPUMCHTAIBHEIC

METOAMKH TPU HCCIIe-
JIOBAaHUU  3JCKTPOXU-
MHUYECKUX MPOIECCOB.

Ymern: MPUMEHATh
METOJbl aHAIHM3a Hayd-
HO-TEXHHYECKOH  HH-
dbopmari  IPUMEHH-
TEJIBHO K 3aKOHaM
3JIEKTPOXUMHUECKOM
KUHETHKH U TEePMOAU-
HaMHKH TPH OMUCAHUU
3MEeKTPOAHBIX MpoIlec-
COB.

Baagers  HaBEIKaMH
aHanmm3a y4eOHOW U
HAy4HOH JIHTEepaTyphl
UL HaXOXICHUS OI-
TUMaJIBHBIX ~ COCTaBOB
JNIEKTPOJIUTOB M PEKH-
MOB IPOBEJCHUS TPO-
IIECCOB  IICKTPOJIH3a,
HaBbIKAMU  IIPUMEHe-
HHUS TOJIyYCHHBIX 3Ha-
HU{A TIpH BBIOOpE OIH-
THMalbHBIX ~ PEKHMOB
paboOTBl  3IEKTPOIUTH-
YeCKOM  BaHHBI  JUIs
MOTyYCeHHUs KayeCTBEH-
HBIX TallbBAHUYECKHX
HOKPBITUIl U TalbBaHU-
YECKUX  HMCTOYHHKOB
TOKa; JIIEKTPOXUMHYE-
CKHUMH METOJlaMU
HAOMIONEHUSI M W3Me-
peHust A M3Yy4eHHs
NIEKTPOXUMHUYECKHX
MIPOLIECCOB C y4YETOM
TEXHUKH 0€301acHOCTH
U BIaJeTh METOAWUKOU
MHTEPIIPETANH  TIOJTy-
YECHHBIX JIAHHBIX.

Otuersl mo nabo-
patopHbBIM  pabo-
TaM, KOHTPOJIbHbIC
paboTsl

Bompocs! [iist ycTHO-
ro cobecemoBaHus,
JK3aMEHAITMOHHBIE
OUJIEeTHI




UIIK-1.2. OOpabatel- | 3HATB: JKCIEPHMEH- | YMeTh: BIancTh 3Kc- | Biiamers: skcriepu- | Otuetsl mo Jjabo- | Bompock! anst ycTHO-
BaeT M HMHTEPIPETHPY- | TaJbHbIE METOAMKH | NMEePUMEHTAIbHBIMU MEHTAJILHBIMA ~ METO- | paTOpHBIM  pabo- | To  cobecenoBaHUs,
€T TOJyYeHHble pe- | OOpabOTKM M MHTEp- | METOAMKAMHU 10 0o0pa- | JUKaMU Ul M3YYEHHs | TaM, KOHTpPOJIbHBIE | AK3aMEHAalMOHHbIC
3yNbTaThl HCCIIENOBA- | MPETAMM JAHHBIX TI0 | OOTKE 3JIEKTPOXHUMHYUC- | SITEKTPOXHMMUYECKHX paboThI OueTs
HUS W3Y4YCHUIO JJICKTPOXM- | CKUX AAHHBIX IIPH W3y- | MPOIECCOB U 00paboT-
MHUYECKHX  PEaKIWH, | YeHHH  JJIEKTPOJHBIX | K& TIOJNyYEHHBIX pe-
(PU3UKO-XUMHUYECKHUE MIPOLIECCOB, NMPUMEHATH | 3y/NbTATOB, HABBIKAMH
METOJBl MO H3YYCHHUIO | (PU3MKO-XUMHIECKHUE UCTIONB30BaHUA  (HU3H-
IEKTPOXUMHUUECKUX METOMBl HCCIEAOBAHMS | KO-XHMUYECKUX METO-
peaxkiuii U BBIABICHUIO | IUI HU3y4eHHS MeXa- | OB IpU HU3YyYCHUH Me-
HepeHanpsHKeHUH HU3MAa D3JEKTPOXUMH- | XaHU3MOB 3JIEKTPOXH-
3JIEKTPOJHOIO TMPOLEC- | YECKUX PEaKLIMi. MHUYECKHX peaKIUil.
ca.
Tpynosas dyuxuus: B/01.6 (TIC 19.002 ) TexHOIOrHUECKOE COMPOBOKACHHE MpoIiecca NepepadoTKH HE(TH, Ta3a U XUMUYECKOTO ChIPbs
IIK-3. Cnocob6en obecrieun- | UIIK-3.1. OGecreun- | 3HaTh: ¢usnko- | YMers: npuMeHnTs | Baagers: wMarematn- | Otdetsl mo 7abo- | Bompockr st yctHO-
BaThb BBIPA0OTKY TPOIYK- | Ba€T KOHTPOJb BBIPA- | XUMHUUECKHE  METOIBI | MOJYYECHHBIE  3HAHMS | YECKHMH HaBBIKAMHU | paTOpHBIM  pabo- | To  cobecenOBaHMA,
MM, KOHTPOJIUPOBATH pe- | OOTKH NPOIYKIUH [0 M3YYEHHIO 3JIEKTPO- | IpU  BHIOOpE  ONTH- | IPU  OMHCAHWHU DJICK- | TaM, KOHTPOJIBHBIC | HK3aMEHAIMOHHbIC
KHUM JKcIutyataruu TexHo- | MIIK-3.2. OcymiecTBis- | XUMHUECKUX PpEaKIUi | MalbHBIX PEKUMOB | TPOXUMHUECKUX MPO- | paboOTHI OueTs
JIOTHYECKUX OOBEKTOB M | €T KOHTPOJb PEKUMOB U BBUIBJICHHIO TEpEHA- | MPOBEICHUS JJIEKTPO- | ECCOB M  00paboOTKe
CTPYKTYPHBIX TIOApa3zesie- |IKCIUTyaTallid TEXHOJO- | MPSDKEHUI  3JEeKTPOJ- | XMMHYECKOTO IpoIec- | TeXHHYECKoW HH)Op-
HUii  Hedreraszomepepaba- |rHYECKUX OOBEKTOB B HOTO TIpoliecca, MaTe- | ca, BBLAEATH IJaBHBIE | MAIlMH [0 MEXaHU3MaM
THIBAIOLIETO MPOM3BOJCTBA |COOTBETCTBUH C PEIyla- | MaTUYECKOE OMNHCAaHHE | OCOOCHHOCTH 3JIEKTPO- | IEKTPOXUMHUECKUX
B COOTBETCTBUHM C perjia- | MEHTOM 3JIEKTPOXUMH- | OCHOBHBIX 3aKOHOB, | XUMHYECKOTO TMpOIEeC- | peakiyid,  HaBBIKAMHU

MECHTOM

YCCKHUX IMMPOU3BOJCTB

HCIOJIb3YEMbIX npu
OIMMCAHUUN DJICKTPOXHU-
MHUYCCKHUX IMPOLECCOB.

ca, BIMSHUE HAa HEro
cocTaBa 3JEKTPOINTA,
IUIOTHOCTH TOKa, TEM-
mepaTypsl  pacTBOpA.
BBISBIIATH BHJBI IIEpE-
HaNpsS)KEHUN y DIeK-
TPOAHOTO Ipouecca M
BIMSHHAE HUX Ha CTPYK-
Typy KpHCTaUIMYECKO-
ro 0caJka Ha IOBEpX-
HOCTH KaToJlla, JKCIIle-
PUMEHTAIBHBIMU ~ Me-
TOAMKAMM IIPU HCCIIE-
JIOBaHUHM  DJICKTPOXH-
MHYECKUX IIPOLIECCOB.

HCIIOJIb30BaHUA (I)I/ISI/I-
KO-XUMHUYECKHUX MCETO-
JAO0B IIpU U3Yy4YCHUU ME-
XaHU3MOB DJICKTPOXH-
MHYCCKHNX peaKum‘/'I.




4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHDbI

4.1. Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO6mas Tpyao€MKOCTh AUCIUIUIMHBI cocTaBiseT 13 3ad. en. 468 vacos, pacnpenencHue

9acoB IO BHJIaM pa0oT U ceMecTpaM MpecTaBiieHo B Tadnwmie 4.1.

Tabnumna 4.1 — PacnipeneneHue Tpya0éMKOCTH TUCIMIUIMHBI IO BHIaM padoT 10 ceEMEeCTpam

TpynoémkocTh B yac
Bup yueGHoii patoTs: Bce- B 1.4. mo cemecTpam
ro
5 ceM 6 cem
yac.

@opmMaT U3yyeHusi TUCHUTLIMHBI
OO0mas TpyI0EMKOCTh JUCIUTUINHBI IO yueOHOMY miaHy 468 216 252
1. KonrakTHas pa6ora: 213 90 123
1.1.AynuTopHasi paboTa, B TOM 4ncJie: 204 85 119
3aHATHUS JeKIMOHHOTO THa (J]) 51 51 -
3aHsATUS cemuHapckoro Tumna (I13-cemMuHapsl, mpaxT. 3a- 68 34 34
HATUS U JIP)
nabopartopubie padboTsl (JIP) 85 - 85
1.2.BHeayaiuTopHas, B TOM YHcJe 9 5 4
KypcoBas pabora (mpoekT) (KP/KII) (koncynbrarus,
3aIuTa)
TEKYIIMH KOHTPOJIb, KOHCYJIbTAIIUH 110 JUCHHUILINHE 9 S) 4
KOHTAaKTHass paboTa Ha MPOMEXKYTOYHOM KOHTPOJIE
(KPA)
2. CamocTrosiTesabHas: padora (CPC) 156 72 84
pedepar/acce (MMOAroTOBKA)
pacuérHo-rpaguyeckas padora (PI'P) (moaroroska)
KOHTpOJIbHast paboTa 10 10 -
kypcoBas pabota/mpoekt (KP/KII) (moaroroska)
CaMOCTOSITENIbHOE M3Y4YEHHE pa3/eioB, CaMOIOArOTOBKA)
(mpopa®oTKa M TOBTOPEHHUE JIEKIIMOHHOTO MaTepHuaia u
MaTepuana y4eOHMKOB M y4eOHBIX MOCOOMi, moarotoskal 146 62 84
K J1a00paTOPHBIM M TMPAKTUYECKUM 3aHSATHSIM, KOJUTOKBU-
YM U T.]1.)
[ToaroroBka k sx3amMeHy (KOHTPOJIb) 99 54 45




4.2. Conepkanue JMCHHUILJIMHBI, CTPYKTYPHUPOBAaHHOE 110 TeMaM

Tabmuua 4.2 — ConeprkaHue JUCUUIUIMHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

Buabl yuednoii padors! (dac)

IInanupyemsbie
(KOHTpoOJIMPYyeMBbIe) KonrakTHas pa6ora LS HaumeHnoBanue
=EED HaunmenoBanme ncnoJib3ye-
pe3yJbTaThl 0CBO- S 9 pa3paGoTaHHOTO
eHusi: koa YK; HaunmeHnoBaHue pa3jeiioBs, TeM , d ® s EZ Bun CPC MBIX AKTHBHBIX |~ HHTCP= DJIEKTPOHHOT' 0
OIIK; IIK u uaau- = S ZE|E3 £8 8 ACTHBHBIY OﬁpaSOBaT ere Kypca (Tpynoem-
’ g SEZS5|ESE 88k HBIX TEXHOJIOTHi
= 2,
KaTOPBbI J0CTHKe- % € 2S£ o 7|2 g = KOCThb B 4acax)
HHUSI KOMIIeTeHIHii = =& & |2E S s S8
= S
5 cemectp
TIK-1 Pasnea 1. Beenenue. 3akonnl @apajnest. [IpesenTarus Koncmekr JIeK-
UIiK -1.1 105054
HMIIK - 1.2 Tema 1.1. 3axons ®apaes 1,0 2,0 IMoATOTOBKA K JICKIIHSAM
IK-3 [6.1.1], [6.1.2], [6.1.3]
MIIK-3.1 IpakTuyeckoe 3aHATHE 40 3,0 IMoaroToBka K mpakTHYe-
HIIK-3.2 no teme 1.1 ckuM 3aHATHAM [6.1.1],
[.6.1.2], [6.1.5]
KounTpouabsHnas pagora 5,0 IloaroroBka K KOHTpPOJIb-
o teme 1.1 HOW paboTe
IpakTHyeckoe 3aHATHE 4,0
CamocrosiTeIbHAsi paboTra 1o 5,0
ocBoenmio 1 pazgena:
pedepar, 3cce (Tema)
pacuéTrHo-rpadpuueckass padora
(PT'P)
KOHTPOJbHasi padoTa 5,0
HTroro no 1 pazmenxy 1,0 - 40 10,0
IK-1 Paznea 2. DiieKTpoXuMHs1 pacTBOPOB 3J1€KTPOJIUTOB, TEPMOAUHAMUKA IIpesenranus Koncnekr nexkunit
UIIK - 1.1 PACTBOPOB 3JIEKTPOJIMTOB. MexaHu3M 00pa3oBaHusi pACTBOPOB JJIeK-
HIIK-1.2 TPOJIMTOB
ITIK-3 Tema 2.1. Teopusi 51eKTPOIUTHYE- 2,0 1,0 IlogroToBka K JIEKIUAM
WIIK-3.1 CKOH Tucconmanuy AppeHuyca. [6.1.1], [6.1.2], [6.1.3]
IIK-3.2 IIpakTuyeckoe 3aHATHE 1,0 1,0 IToaroToBKa K MpaKkTHYE-
no teme 2.1 CKUM 3aHsTHsM [6.1.1],
[.6.1.2], [6.1.5]
Tema 2.2. Teopusi MEXXKHOHHOTO 2,0 1,0 TlogrotoBka K JIEKIUAM
B3aUMOICHCTBUS [6.1.1], [6.1.2], [6.1.3]




Buael yueonoii padorsl (4ac)

Ilnanupyembie
(KOHTpOJIMpYyeMbIe) KouraxrHas padora b HaunmeHoBaHue
EED HaumeHOBaHHe HUCTIOIb3Ye-
pe3yJabTaThl 0CBO- S 9 pa3padoTaHHOIO
enus: xkoa YK; HaumeHnoBaHue pa3aesioB, TeM . b = = £ Bup CPC MPIX AKTHBHDBIX H ~ HHTCD- DJIeKTPOHHOT0
OIIK; IIK u unau- s SSZ|EZ g3 g AKTHBHDIX oﬁpasoBa“Tem,- Kypca (TpynaoeMm-
’ = SZ5|ESg g88¢E HBIX TeXHOJIOT Ui yp pya
= 2
KAaTOPBI TOCTHKe- 2 S 2 R KOCTh B 4acax)
HHUSI KOMIIETeHIHii = =Fal2Z |§ g~
= s
IIpakTuyeckoe 3aHATHE 1,0 1,0 [oxroroBka K mpakTH4e-
o teme 2.2 cKuM 3aHaTtusaM  [6.1.1],
[.6.1.2], [6.1.5]
Tema 2.3. CoBpeMeHHast TEOPHS 2,0 1,0 IlogrotoBka K JIEKIHAM
pacTBOpOB 3yeKTposHTOB JleGast - [6.1.1],[6.1.2], [6.1.3]
T'tokkens
IIpakTuyeckoe 3aHATHE 1,0 1,0 [MoxroroBka K mpakTH4e-
no teme 2.3 ckuM 3aHATHAM [6.1.1],
[.6.1.2], [6.1.5]
Tema 2.4. . Acconmariusi ¥ HEIoJI- 2,0 1,0 TlonroToBka K JEKIIUSIM
Hasl AUCCOLMAIIHS [6.1.1], [6.1.2], [6.1.3]
IpakTuyeckoe 3aHATHE 2,0 2,0 IMoaroToBka K mpakTHYe-
no teme 2.4 ckuM 3aHATHAM [6.1.1],
[.6.1.2], [6.1.5]
Tema 2.5. ConbBaraiiysi HOHOB, 2.0 1,0 IlogroToBka K JIEKIUAM
TEIUIOTHI COJIbBATALINHN OTAEIbHBIX [6.1.1],[6.1.2], [6.1.3]
HWOHOB
I[IpakTuyeckoe 3aHATHE 20 |20 [oxroroBka K mpakTHYe-
o teme 2.5 ckuM 3aHaTHAM  [6.1.1],
[.6.1.2], [6.1.5]
Tema 2.6. . DIEKTPOIPOBOTHOCTH 3,0 1,0 TlogroroBka K JIEKIUAM
JJIEKTPOJINTOB [6.1.1],[6.1.2], [6.1.3]
I[IpakTuyeckoe 3aHATHE 4,0 4,0 [oxroroBka K mpakTHYe-
o teme 2.6 ckuM 3aHaTHAM  [6.1.1],
[.6.1.2], [6.1.5]
Tema 2.7 Yucna neperoca. Mero- 3,0 2,0 TTonroroBka K JIEKLHSIM
JIbl X OTIpEJIeIICHUsI [6.1.1], [6.1.2], [6.1.3]
IIpakTuyeckoe 3aHATHE 3,0 3,0 IloaroToBka K MpaKTHYe-
no teme 2.7 ckuM 3aHATHsAM [6.1.1],
[.6.1.2], [6.1.5]
KonTposbHasi padora 5,0 IToaroroBka K KOHTPOJIb-
o pazzeny 2 HOW paboTe
IIpakTnueckoe 3aHATHE 14
CamocrosiTeibHAsi  padoTa 1o 22
ocBoeHni0 1 pasnesa:
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Buael yueonoii padorsl (4ac)

Ilnanupyembie
(KOHTpOJIMpYyeMbIe) KouraxrHas padora b HaunmeHoBaHue
= o HanMeHoBaHHMe UCTOJIb3Ye-
pe3yJabTaThl 0CBO- . S : = MEIX AKTHBNEIX B HHTEp- pa3padoTaHHOIO
enus: xkoa YK; HaumeHnoBaHue pa3aesioB, TeM . b = L~ Bup CPC DJIeKTPOHHOT0
OIIK; IIK u nnan- s SSZ|EZ £ 8 ARTHBHEIX 06p3303af i Kypca (Tpynoem-
> = SEZ5|E8Eg g8 = HBIX TEXHOJIOTHil
= 2
KAaTOPBI TOCTHKe- 2 S 2 24 E| 2 2 s KOCThb B Yacax)
HMSI KOMIIeTeH Uil = =R A | 2E S g~
= s
pedepar, 3cce (Tema)
pacuéTHo-rpadpuyeckasi padora
(PT'P)
KOHTPOJIbHasi padoTa 5 IMoaroToBka K KOHTPOJIb-
HOIi paboTe
Hroro no 2 pa3neny 16 - 14 27
IK-1 Pasnea 3. TepmoaguHaMuKka raJlbBaHN4YeCKOIro 3JieMeHTa [Ipe3enTanus KoHcrekt nexmumia
MIIK - 1.1 Tema 3.1 DOJIC raibpBaHHYECKOIO 3,0 2,0 TTonroroBka K JIEKLHSIM
UIIK -1.2 SNeMenTa [6.1.1], [6.1.2], [6.1.3]
IK-3 IIpakTuyeckoe 3aHATHE 4,0 4,0 IMoaroroBka K mpakTHye-
HIIK-3.1 o Teme 3.1 ckuM 3aHsTHAM  [6.1.1],
HIIK-3.2 [.6.1.2], [6.1.5]
Tema 3.2 Knaccugukarius syiek- 2,0 - 1,0 TTonroroBka K JIEKLHSIM
tponoB. [uarpammel [Typ63 [6.1.1], [6.1.2], [6.1.3]
IIpakTuyeckoe 3aHATHE 6,0 6,0 IMoaroToBka K mpakTH4e-
o teme 3.2 ckuM 3aHsaTHsM  [6.1.3],
[6.2.5], [6.2.6]
Tema 3.3. Teopust BOSHUKHOBEHUS 2,0 1,0 IlogroroBka K JIEKIUAM
AJNIEKTPOJTHOTO MOTEHIMATIA [6.1.1],[6.1.2], [6.1.3]
I[IpakTuyeckoe 3aHATHE 6,0 6,0 [oxroroBka K mpakTHYe-
o Teme 3.3 CKUM 3aHsATUsAM [6.1.3],
[6.2.5], [6.2.6]
IIpakTHyeckoe 3aHATHE 16
CamocrosiTeJIbHAsI paGoTa 1O 20
O0CBOEHUI) 3 pa3nesia:
pedepar, 3cce (Tema)
pacuérHo-rpaduyueckas pabora
(PT'P)
HToro no 3 pazneny 7,0 - 16 20
TIK-1 Pa3nen 4. DiieKTpOKMHeTHYECKHE SIBJICHUS [IpesenTarus Koncnexr nekmui
WIK - 1.1 Tema 4.1 DneKTPOKMHETUUECKHE 2,0 2,0
WIIK - 1.2 SIBJICHMSL.
IIK- 3 CamocrosiTeJibHast  padora 1o 2,0
HIIK-3.1 OCBOEHHIO 4 pa3gesa;
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Buael yueonoii padorsl (4ac)

Ilnanupyembie
(KOHTpOJIMpYyeMbIe) KouraxrHas padora a B HaunmeHoBaHue
= =9 HanMeHoBaHHMe UCTOJIb3Ye-
pe3yJabTaThl 0CBO- . S : = MEIX AKTHBNEIX B HHTEp- pa3padoTaHHOIO
enus: xkoa YK; HaumeHnoBaHue pa3aesioB, TeM . ~ b = -~ Bup CPC 6 _ DJIeKTPOHHOT0
OIIK; ITIK u uuau- = g % 215 E £ 8 AKTHBHBIX 00pa30BaTEIL Kypca (Tpynoem-
> = SEZ5|E8Eg g8 = HBIX TEXHOJIOTHil
= 2
KaTOPLI 10CTIAe- 2 S 2 24 £ E = s KOCThb B Yacax)
HHUS KOMIIETEeHIUIT = = R é- % O g N
HNIIK-3.2 pedepart, 3cce (Tema)
pacuétHo-rpadguueckass padora
(PT'P)
KOHTPOJbHasi padoTa
Hroro no 4 paznery 2,0 - - 2,0
IK-1 Pasnen 5. OCHOBBI 2J1eKTPOXMMHUYECKOH KUHETUKHU [Ipe3enTanus KoHcrekt nexmumia
HIIK-1.1
WTIK - 1.2 Tema 5.1 . HepaBHOBECHEIE AJICK- 2,0 1,0 ]
K- 3 TPOIHEIE TIPOIIECCHI ITogroroBka K JIEKIUSAM
UIIK-3.1 Tema 5.2. [luddy3uoHHas KHHETH- 2,0 1,0 [6.1.1],[6.1.2], [6.1.3]
HIIK-3.2 Ka.
Tema 5.3. Teopus 3amMmeIIEHHOTO 2,0 1,0
paspsina
Tema 5.4. D1eKTPOIHBIC TPOIECCHI 2,0 1,0
B YCIOBUSIX MEIJICHHOW XHUMUYe-
CKOMW peakiyi .
Tema 5.5. DieKTpOXHUMHUUECKOE 2,0 1,0
BBIIEJICHHE METAJUIOB U3 BOJHBIX
PacTBOPOB .
TeMma 5.6. D1eKTPOXUMHUIECKOE 2,0 1,0
pPacTBOPEHHE U MTACCUBHOCTH Me-
TaJjIoB
Tema 5.7. DneKTpOXUMUICCKHE 2,0 1,0
MIPOIIECCHI BBIICICHUS 1 MOHU3AIIH
KHCJIOpOJa
Tema 5.8. DnekTpoxuMuIecKre 2,0 1,0
METOBI ONPEACTICHUS COCTaBa
KOMIUIEKCHBIX HOHOB
Tema 5.9. DnekTpoxumus noiy- 2,0 1,0
MIPOBOTHIKOB
Tema 5.10.0co0eHHOCTH AIIEKTPO- 10 1,0 IlongroToBka K JIEKIUAM
XUMHYECKOTO MEXaHHU3Ma IIPOIeC- [6.1.1], [6.1.2], [6.1.3]
COB XMMHYECKOW MeTaIn3alun
Tema 5.11.D1eKTpOXUMUST OPTaAHH- 2,0 1,0 IToaroroBka K JIEKIHAM
YECKUX COeIMHEHU [6.1.1], [6.1.2], [6.1.3]
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Buael yueonoii padorsl (4ac)

Ilnanupyembie
(KOHTpOJIMpYyeMbIe) KouraxrHas padora b HaunmeHoBaHue
EED HaumeHOBaHHe HUCTIOIb3Ye-
pe3yJabTaThl 0CBO- S 9 pa3padoTaHHOIO
— Em 5 MBIX AKTHBHBIX H HHTEp-
enus: xkoa YK; HaumeHnoBaHue pa3aesioB, TeM . b = L~ Bup CPC DJIeKTPOHHOT0
= ® @ 3| = g8 = aKTHUBHBIX 00pa3oBareJib-
OIIK; ITIK u uuau- = SR |Es 58S . Kypca (Tpyaoem-
= S xZ o |E® gl SackE HBIX TEXHOJIOr Ml
KAaTOPBI TOCTHKe- 2 Caee |24 B2 s KOCTh B 4acax)
N S i
o = s =
HHS KOMITeTeH Uit = =R A s Z O g
Tema 5.12. OcoOeHHOCTH IIEKTPO- 2,0 1,0
XUMHYECKHX IIPOLIECCOB B pac-
TUTABJICHHBIX Cpeliax
Tema 5.13. OcoGeHHOCTH TIEKTPO- 2,0 1,0
XIMHYECKHX IPOIIECCOB B paz0as-
JICHHBIX cpefiax
CamocTosiTeJbHasE padora 1o 13
OCBOCHHIO 5 pa3nesia:
pedepar, 3cce (Tema)
pacuérHo-rpaduyeckasi padora
(PT'P)
KOHTPOJIbHasA padoTa
Hroro mo 5 paznery 25 - - 13
Hroro no 5 cemecTpy 51 - 34 72
6 cemecTp

[K-1
HIIK - 1.1
UIIK - 1.2
IK- 3
NIIK-3.1
HNIIK-3.2

Pa3znen 2. Di1eKTPOXHMHSI PACTBOPOB JJ1eKTPOJHTOB, TEPMOAMHAMHMKA
PACTBOPOB IEKTPOJIUTOB. MexaHH3M 06pa30BaHUsI PACTBOPOB dJIeK-

TPOJIUTOB

[Ipe3enTanus

Koncnexr nexmui

Tema 2.6. . DIeKTPONPOBOAHOCTh
JJIEKTPOJINTOB

JlaGopaTopHuas padora Nel 8 5,0 [oxroroBka k iaboparop-
OmnpeneneHre  AIEKTPOIPOBOIHO- HBIM  paboram  [6.1.2],
CTH JIEKTPOJINTOB [6.1.4], [6.1.5]

Tema 2.7 Yucna nepenoca. Meto-

JIbl X OTIpEeIICHUS

JlaGopaTopuasi paGoTa Ne2 8 5,0 [oxrotoBka k aboparop-
Omnpenenenre 4ucesl MepeHoca Io HBIM  paboram  [6.1.2],
T'urtopdy [6.1.4], [6.1.5]
CamocrosiTeJibHasi padora 1o 10

OCBOEHHMIO 2 pa3jena:

pedepar, 3cce (Tema)

pacuérHo-rpaduyeckas pabora

(PTP)

KOHTPOJIbHasi padoTa
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Buael yueonoii padorsl (4ac)

Ilnanupyembie
(KOHTpOJIMpYyeMbIe) KouraxrHas padora a B HaunmeHoBaHue
Pe3yJIbTaThI 0CBO- 558 Haumeropanue ucron3ye- paspaéoTaHHOrO
. E s T MBIX AKTHBHBIX H HHTEp-
enus: xkoa YK; HaumeHnoBaHue pa3aesioB, TeM = Vo ? = 35 : Bup CPC AKTHBHBIX 05PA30BATEE- DJIeKTPOHHOT0
OIIK; IIK u nnan- = § E g = ; = § <SS HBIX TeXHONOrMil Kypca (TpyaoeM-
KaTopbI 10CTHIKe- 2 R E = : s KOCTH B 4acax)
HHSI KOMIeTeHIHi = s EelE % OE "
HTtoro no 2 pa3neny - 16,0 10
IK-1 Pa3gen 3. TepmoaunaMuKa raJJbBaHU4eCKOI0 3JieMeHTa [Ipe3enTanus KoHcnekT nmexmuit
UIK - 1.1
WIIK -1.2 Tema 3.1.5/IC ranpBaHUYECKOTO
TK- 3 3JIEMEHTA
MIIK-3.1 JlaGopaTopHasi padora Ne3 9 50 IMoaroroBka k maboparop-
WIIK-3.2 DNEKTPOIUTHICCKOE OTPEICIICHUE HBIM  paboram  [6.1.2],
BOJIOpOIHOTO mokasarens (pH [6.1.4], [6.1.5]
Tema 3.3. Teopuss BOZHUKHOBEHUS
SJEKTPOIHOTO IMOTEeHITHAIA
JlaGopaTopuas paGoTa Ne4d 10 5,0 [oxrotoBka K iaboparop-
3aBHCAMOCTh  ANEKTPOIHOTO  IIO- HBIM  paboram  [6.1.2],
TEHIMajJa OT KOHIICHTPALUU €ro [6.1.4], [6.1.5]
MOHOB B pacTBOpe
JlaGopaTopHas paGoTa Ne5 10 5,0
W3mepenue OKHCIIUTEIILHO-
BOCCTaHOBUTEJIHHOTO TIOTEHIIMANIA
JlaGopaTopHas paGora Ne6 10 5,0
Onpenenenne TEpPMOIMHAMHYECKUX
¢ynaxuuit o 3aBucumoctu IIC ot
TEeMIIePaTyphI
CamocrosiTeIbHAsi pabdoTa 1O 20
0CBOeHMIO 3 pa3jea:
pedepar, 3cce (Tema)
pacuérHo-rpadpuueckass padora
(PT'P)
KOHTPOJIbHas1 padoTa
Hroro no 3 pasneny - 39 - 20
K-1 Pazgen 4. DieKTPOKHHETHYCCKHE SABJICHUS Koncnekr
I/Il'[i( -11 Tema 4.1 DIeKTpOKMHETUYECKUE [IpesenTarus JIEKITUIA
VK - 1.2 SIBIICHHSL.
K- 3 IIpakTHyeckoe 3aHATHE 6 6,0 IMoaroroBka X mpakTHye-
WTK-3.1 o teme 4.1 ckuM 3aHatusim - [6.1.1],
WTIK-3.2 [.6.1.2], [6.1.5]
JlabopaTopHnasi pagora Ne 7 10 6,0 IMoaroroBka k maboparop-
OmnpeneneHue eMKOCTH JBOWHOTO HbIM  pabotam  [6.3.4],
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Ilnanupyembie
(KOHTpOJHMpYeMble)
pe3yJabTaThl 0CBO-
enus: xkoa YK;
OIIK; IIK u unau-
KATOPbI 10CTH:Ke-
HHUS KOMIIEeTEeHIUIi

HaumeHnoBaHnue pa3aeioB, TEM

Buael yueonoii padorsl (4ac)

KonrakTHas padora

Jlekuuu
JlaGopa-
TOpHbBIE
padoTsbI
IIpakTnye-

CKHe 3aH-

THUA

CaMocTofTeNb-

Hasi paboTa cTy-

JIeHTOB (4ac)

Bup CPC

HaumenoBanmue HCNOJb3ye-
MbIX aKTUBHBIX U HMHTEP-
AKTHUBHBIX 06p3303aTe.111,-
HBIX TeXHOJIOT Hii

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT' 0
Kypca (TpyaoeM-
KOCTH B Yacax)

3IEKTPHYECKOTO CIIOS AIEKTPOIa
0 CHay MOTEHIHAaIa

[6.1.2], [6.1.4]

IIpakTnyeckoe 3aHATHE

CamocrosiTe1bHas
OCBOEHHIO 4 pa3jeJia:

padora 1o

12

pedepar, 3cce (Tema)

pacuéTrHo-rpadpuueckas
(PI'P)

pa6ora

KOHTPOJIbHasA padoTa

Hroro no 4 pazaeny

- 10

12

IIK-1
HIIK -1.1
UIIK - 1.2
IK- 3
HIIK-3.1
HNIIK-3.2

Pa3gen S. OcHOBBI 2JIEKTPOXHMHYE

CKOMl KHHEeTHKH

Tema 5.1 . HepaBHOBeCHBIE J7IEK-
TPOAHBIE MPOIECCHI

[IpesenTanus

IpakTuyeckoe 3aHATHE
mo teme 5.1

3,0

4,0

IToaroroBka k npaxruye-
CKHM 3aHsTHsIM [6.1.1],

[.6.1.2], [6.1.5]

Tema 5.2. luddy3rnoHHast KHHETH-
Ka.

I[IpakTnyeckoe 3ansTHE
o teme 5.2

3,0

3,0

IMoaroToBKa K MmpakTHe-
CKUM 3aHaTusM [6.1.1],
[.6.1.2],[6.1.5]

Koncrekr neximii

Tema 5.3. Teopust 3ameJICHHOTO
paspsina

IIpakTnyeckoe 3ansTHE
no teme 5.3

3,0

3,0

IMoaroroBka K mpaKkTHYIE-
CKHM 3aHsTHsM [6.1.1],

[.6.1.2], [6.1.5]

Tema 5.4. D1eKTPOIHBIE TPOIECCHI
B YCJIOBUAX Me]lJ'leHHOﬁ XUMHYC-
CKOM peakiui .

IIpakTuyeckoe 3aHATHE
o teme 5.4

3,0

3,0

IToaroroBka K mpakTUye-
CKUM 3aHsTHsM [6.1.1],

[.6.1.2], [6.1.5]

Tema 5.5. DnekTpoxuMuueckoe
BBIJICJICHUE METAJIOB U3 BOAHBIX
pacTBOpoB
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Buael yueonoii padorsl (4ac)

Ilnanupyembie
(KOHTpOJIMpYyeMbIe) KouraxrHas padora a B HaunmeHoBaHue
EED HauMeHoBaHMe HCTOJIB3Ye-
pe3yJibTaThl 0CBO- . g 2 = MBIX AKTHBHBIX H  HHTEp- pa3paboTaHHOro
enus: xkoa YK; HaumeHnoBaHue pa3aesioB, TeM . b = -~ Bup CPC 6 _ DJIeKTPOHHOT0
OIIK; IIK u nnan- s SSZ|EZ ¢ 8 AKTHBHLIX 0OpasopaTelh Kypca (Tpynoem-
> = SEZ5|E8Eg g8 = HBIX TEXHOJIOTHil
= 2
KAaTOPBI TOCTHKe- 2 SRR z = s KOCTh B 4acax)
HHSI KOMIeTeHIHi = SRS é‘ % OE "
JlaGopaTopHas padora Ne 8 10 6,0 [oxroroBka K ;aboparop-
OrnpeienieHAe SHEPTUH aKTHBAIIMN HBIM  paboram  [6.1.2],
Y TIPUPOJIBI TIOTEHITHANA DIIEKTPO- [6.1.4], [6.1.5]
XUMHUYECKOH Peakiiu «TeMIiepa-
TYPHO-KHHETHYECKHM METOJIOMY
IIpakTuyeckoe 3aHATHE 2,0 3,0 [MoxroToBka K mpakTHIe-
no teme 5.1 CKHM 3aHsTHsIM [6.1.1],
[.6.1.2], [6.1.5]
Tema 5.6. DNeKTPOXUMHUYECKOE
pacTBOpeHHE 1 MACCUBHOCTh Me-
TaJUIOB
IpakTuyeckoe 3aHATHE 2,0 2,0 IToaroToBka K MmpakTUYe-
no Teme 5.6 CKHM 3aHsTHsIM [6.1.1],
[.6.1.2], [6.1.5]
Tema 5.7. DnekTpoxuMUIecKue
MPOLIECCHI BBIJCICHUS U HOHU3AIMN
KHCJIOPOJIa
I[IpakTuyeckoe 3aHATHE 2,0 2,0 [MoxroToBka K mpakTH4e-
o Teme 5.7 CKUM 3aHaTusM [6.1.1],
[.6.1.2], [6.1.5]
Tema 5.8. DneKkTpoxuMHUYECKHE
METO/IbI OTPEJICIICHHsSI COCTABA
KOMIIJICKCHBIX HOHOB
JlaGopaTopHuasi paGora Ne 9 10 6,0 IMoaroroBka K mpakTuye-
IToreHuHOAMHAMUYECKUI METOT CKUM 3aHATHAM [6.1.1],
UCCJIEJIOBaHUSI MEXaHM3MOB JJIEK- [.6.1.2], [6.1.5]
TPOJAHBIX TPOLECCOB
IIpakTHyeckoe 3aHATHE 2,0 2,0 [MoaroroBka x npakTuye-
no teme 5.8 CKUM 3aHsTHsM [6.1.1],
[.6.1.2], [6.1.5]
Tema 5.9. DNeKTPOXUMHUS TTOJTY-
IPOBOJHNKOB
IIpakTuyeckoe 3aHATHE 2,0 2,0 IToaroToBKa K MpaKkTU4e-
no teme 5.9 CKUM 3aHsTHsM [6.1.1],
[.6.1.2], [6.1.5]
Tema 5.11.25meKTpoXuMUs OpraHu-
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Buael yueonoii padorsl (4ac)

Ilnanupyembie
(KOHTpOJIMpYyeMbIe) KouraxrHas padora a B HaunmeHoBaHue
EED HaumeHOBaHHe HUCTIOIb3Ye-
pe3yJabTaThl 0CBO- S 9 pa3padoTaHHOIO
— Em 5 MBIX AKTHBHBIX H HHTEp-
enus: xkoa YK; HaumeHnoBaHue pa3aesioB, TeM . b = L~ Bup CPC DJIeKTPOHHOT0
= ® @ 3| = g8 = aKTHUBHBIX 00pa3oBareJib-
OIIK; ITIK u uuau- = SR |Es 58S . Kypca (Tpyaoem-
= S xZ o |E® gl SackE HBIX TEXHOJIOr Ml
KAaTOPBI TOCTHKe- 2 S 2 R KOCTh B 4acax)
o = ® 8 =
HHS KOMITeTeH Uit = = A é- z O g
YECKUX COEINHEHUI
IIpakTuyeckoe 3aHATHE 2,0 2,0 [oxroToBka K mpakTHIe-
o teme 5.11 cKuM 3aHsTusM [6.1.1],
[.6.1.2], [6.1.5]
Tema 5.12. OcoOeHHOCTHU IICKTPO-
XMUMUYECKHX MPOIECCOB B pac-
TUIaBJICHHBIX Cpe€aax
IIpakTuyeckoe 3aHATHE 2,0 2,0 IToaroToBKa K MmpakTU4e-
no teme 5.12 CKHM 3aHsTHsIM [6.1.1],
[.6.1.2], [6.1.5]
Tema 5.13. OcoOeHHOCTH IIEKTPO-
XIMHYECKHX IPOIIECCOB B paz0as-
JICHHBIX cpeiax
IIpakTuyeckoe 3aHATHE 2,0 2,0 [oxroToBka K mpakTH4e-
no teme 5.13 ckuM 3aHsTusiM [6.1.1],
[.6.1.2], [6.1.5]
IIpakTHyeckoe 3aHATHE 28
CamocrosiTeJibHasi padora 1o 42
OCBOEHHIO 5 pa3peJia:
pedepar, 3cce (Tema)
pacuérHo-rpadpuueckasi padbora
(PTP)
KOHTPOJIbHasA padoTa
HToro no 5 pazneny - 20 28 42
HTtoro mo 6 cemecTpy - 85 34 84
HUTOTI'O no mucuunimHe 51 85 68 156
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5. TEKYIIIAW KOHTPOJIb YCIIEBAEMOCTH U TIPOMEKYTOYHASI ATTECTA-
Ous 11O UTOI'AM OCBOEHUA TUCHUIITINHBI.

JlJist OCyIIEeCTBICHHS TEKYIIET0 KOHTPOJIS 3HAHUN 00yJaroImuxcs chopMyIHPOBAHBI TEO-
pEeTHYECKHE BOMPOCHI O TeMaM J1ab0opaTOPHBIX pabOT M MPUMEPHI 3aAaHUNA JIJIST KOHTPOJBHBIX
pabor.

Taxxe chopmMupoBaH MepeueHb BOIMPOCOB, BBIHOCHMBIX Ha MPOMEXKYTOUHYIO aTTecTa-
1Mo B GopmMe dK3aMeHa B 5 U 6 ceMecTpax.

VYKka3aHHBI KOMIUIEKT OLIEHOUHBIX CPEJICTB SBIIETCS HEOThEeMJIEMOW YacThio (hoHAa
OILICHOYHBIX CPEICTB U XpaHUTCA Ha Kadenpe « TexHOIOrus AIeKTPOXUMUYECKUX TPOU3BOJICTB U
XUMHUH OPraHUYEeCKUX BEUIECTBY.

Ornucanue nokaszareneil 1 KpUTeprueB KOHTPOJIS YCIIEBAEMOCTH, ONMMCAHUE KAl OIEHU-
BaHUs MPHU TEKYIIEM KOHTPOJIE, OLIEHKA BBIITOJIHEHHUS Ta00OPATOPHBIX paOdOT MPUBEACHO B TA0JIH-
e S.

Tabmuna 5 — Oncanue mokasaTesnei 1 KpUTepreB KOHTPOJIS YCIIEBAEMOCTH, OIIMCAHUE IITKAI
OLICHUBAHMSI ITPH TEKYIIEM KOHTPOJIE OLIEHKA BBIIIOJHEHUS J1a00PaTOPHBIX paboT

xana JlabopaTopnasi paGora
OLICHUBAHUS PP b Ixzamen
40<R<=50 OTan4HO OTan4HO
30<R<=40 Xopo1io Xopomuio
20<R<=30 Y 10BIIETBOPUTEIILHO Y 10BIIETBOPUTEIIBHO
0<R<=20 HeynosnerBopurenbHo He3auer

HpI/I MMPOMEIKYTOUHOM KOHTPOJIC YCIIEBACMOCTH CTYACHTOB OLICHUBACTCA II0 YCTHIPCX-
OaJIILHOM cHUCcTEME COTIIUIHO», «XOPOHIO», KYAOBJICTBOPUTCIIBHO», KHCYAOBJIICTBOPUTCIILHO.
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Tabmuna 6 — Kputepuu olleHuBaHUs pe3yIbTaTa 00y4ICHHS 110 TUCIUTUIMHE U IIKaJla OIICHUBAHUS

Kpurtepnu onieHnBaHus pe3yibTaTOB 00y4eHHS

OneHka Ouenka OneHka Ouenka
Ko/ # HAHMEHOBAHHE Kox 1 HANMEHOBAHHE MHY (Hey10BJICTBOPHTEILHO» «YIOBJIETBOPUTEILHO» / «xopouo» / «OTJIINYHO» /
KOMITETEeHIHH AUKATOPa XNOCTHKECHUA / «HE 3a4TCHO» «3aYTEHO» «3aYTEHO «3a4TEHO»
KOMHEeTeHIHH 0-59% 60-74% 75-89% 90-100%
OT max peUTHUHIOBOM OT max PEUTUHIOBOM OLIEH- OT max peUTHUHrOBOH OT max PEeUTUHIOBOM
OLICHKH KOHTPOJISI KH KOHTPOJIA OLICHKH KOHTPOJIS OLICHKH KOHTPOJISI
[IK-1 Cmocoben x obpabot- | UIIK-1.1. Oo6pabateBact | He 3HaKoM ¢ 0Opabotkoii, | Caabo 3HakoM c 00paboT- | Xopomo 3HaKOM ¢ o00pa- | YBepeHHO BiajgeeT HaBHI-

Ke W aHaJIM3y Hay4HO-
TEXHUYECKOH HHPOpMALIH
1 0(OPMIICHHIO PE3yJIbTa-
TOB MCCIIE€OBAHUN

U aHaJIHM3UpPYyeT IOIy4YeH-
HYIO Hay9HO-TEXHHYECKYIO
nHpopmanuio

0000IIIEHNEM U aHAITN30M

TTOTyYCHHOM HAy9IHO-
TEXHUYECKOH  uH(DOpMa-
LIUH.

He wumeer mnonstus o
MIPUMEHCHUU METO/IOB
aHamu3a HAYJIHO-
TEXHUYECKOH  mH(pOpMa-
OUU  TPUMEHHUTEIBHO K

3daKOHaM DJJICKTPOXHUMHYC-
CKOIl KHHETHKH U TEPMO-
JAWHAMUKH TIpU OIMMCAHUUN
3JIEKTPOAHBIX MPOLECCOB.,

KOH, 0000ImeHneM 1 aHa-
JTU30M TOJTYYCHHOW HAay9IHO-
TEXHUYECKOH MH(OPMALIHH.
Nmeer crnabble TOHATHUA O
MPUMEHCHUH METOJIOB aHa-
JIn3a Hay4YHO-TEXHUYECKOMH
nHdopmanuu MIPUMEHH-
TENBbHO K 3aKOHAM 3JIEKTPO-
XAMHYCCKOH KHHETHKH U
TEPMOIWHAMUAKH TIIPH OIIH-
CaHHH DJCKTPOIHBIX TPO-
LIECCOB.;

0OTKOM, 0000IIeEHNEM H
aHAJIU30M MOJIy4E€HHOM
Hay4HO-TEXHUYECKOW  HWH-
dbopmaruu.

HeyBepenno 3naer o npu-
MEHEHUM METOJOB aHaJINu3a
Hay4HO-TEXHUYECKON
dbopManuu TPUMEHHUTEIBHO
K 3aKOHaM 3JIEKTPOXUMHUYE-
CKOM KHMHETHUKU U TEPMOJHU-
HAMUKH TpPUd  ONHUCAHUU
3JEKTPOAHBIX MPOLIECCOB.

HUH-

KaM{ aHamu3a y4eOHOW u
Hay4yHOH JUTepaTyphl MAJis
HAXOXKICHUSA ONTHMANbHBIX
PeXMMOB U3YyYCHHUsS U IIPO-
BEACHUS  IEKTPOXUMHUYE-
CKHX IIPOLIECCOB.

YBepeHHo aHAIU3UPyeT
Hay4YHO-TEXHUYECKOM  WH-
(dhopMmanmo MPUMEHUTEIHHO
K 3aKOHaM 3JIEKTpOXUMHUYE-
CKOM KMHETHKH U TEPMOJIU-
HaMUKM TpU  ONHUCAHUU
3JIEKTPOAHBIX IPOLIECCOB.

HIIK-1.2. OO6pabaTbiBaet
U UHTEPIPETHPYET MOy~
YCHHBIC PE3YJbTAaTbl HC-
CIIeIOBaHUS

He ymeer obpabatbiBath 1
HUHTEPIPETHPOBATh  IOJY-
YCHHBIC JKCIICPUMEHTAJIb-
HBbIC TaHHBIC.

He umeer moHsTHS O CO-
BPEMEHHOM  COCTOSIHHH
HCCIIC[IOBaHUI B yKa3aH-
HBIX 00JIACTAX 3HAHHIA.

Cnabo 3HaKOM C 3KcIepHu-
MCECHTAJIbHBIMHU MECTOJHNKAMH
UL U3Y4YC€HHUA OJICKTPOXU-
MHUYECKUX MPOIECCOB M 00-
pabOTKM TOJYYEHHBIX pe-
3yJIbTaTOB, HaBBIKAMH HC-
TIOJTb30BaHUS ¢usnKo-
XMMHUYECKUX METONOB IIPH
N3yYeHUHU MEXaHH3MOB
JIEKTPOXUMHUUECKHX  peak-
LUN.

Nwmeer cnabble MOHATHS O
COBPEMEHHOM  COCTOSIHHU
HCCIIEI0BAaHUI B yKa3aHHBIX
001aCTSIX 3HAHHH.

Xopowmo 3HAaKOM € 3KclIe-
PUMEHTAJIBHBIMU ~ METOJH-
KaMU JUI1 M3YYEHHUS OJIIeK-
TPOXUMHYECKUX TIPOLIECCOB
u 00pabOTKH IMOITyYCHHBIX
pe3yIbTATOB, HaBBIKAMU
HCTIONB30BaHUS ¢busmKo-
XUMHYECKHX METOAOB IpH
U3y4eHUH MEXaHU3MOB
NEKTPOXUMUUECKUX  Peak-
A,

HNmeer xopoue NOHATHUS O
COBPEMEHHOM  COCTOSIHHH
HCCIIEI0BAaHUI B yKa3aHHBIX
00J1aCTsIX 3HAHWH.

Bnageer sxcnepumeHTalb-
HbBIMH METOAUKaAMU JUJI
M3y4YE€HUSA DIEKTPOXUMHYE-
CKHX TIPOIIECCOB U 00paboT-
K€ TMOJYyYeHHBIX pe3yJbTa-
TOB, HAaBBIKAMH HCIOJIb30-
BaHHUA (PU3MKO-XMMHUYECKHX
METO/IOB TIPH M3YYEHHH Me-
XaHU3MOB 3JEKTPOXUMHUYE-
ckux peakiuid. OTIMYHO
3HAKOM C COBPEMEHHBIM
COCTOSIHUEM HCCIIEIOBaHUI
B yKa3aHHBIX OOJIaCTSX 3Ha-
HUH.

19




Kpurtepnu onieHnBaHus pe3yibTaTOB 00y4eHHS

Ornenka Ornenka Ornenka Ornenka
KoJ ¥ HauMeHOBAHMe KOMITe- Kox n HauMeHOBaHHE MHY  (HeyA0BJIETBOPHTETLHO» «YAOBJIETBOPHUTEIBHO / «xopoio» / «OTJIMYHO» /
TeHIHH AUKATOPa N0CTHKCHUA / «HE 3aYTEHO» «3a4TEHO» «3aYTEHO» «3a4TEHO»
KOMIIEeTEeHU U 0-59% 60-74% 75-89% 90-100%
OT max peUTHUHIOBOM OT max PEUTUHIOBOX OLIEH- OT max PeUTUHIOBOM OT max peUTUHIOBOH
OLICHKH KOHTPOJISI KH KOHTPOJIA OLICHKH KOHTPOJISI OILIEHKH KOHTPOJIS
[IK-3. Cnocoben obecneunBats | UIIK-3.1. O6ecneunBaer | He 3Hakom ¢ meromamu BEI- | C1abo 3HAKOM C MeTOJaMH | Xopomio 3HakoM C | OTIHYHO 3HAKOM C METO-
BEIPAOOTKY IPOIYKINH, KOH- KOHTPOJIb BEIpaOOTKH | OOpa ONTHMANBHBIX PEKAMOB | BEIOOpAa ONTHMANBHBIX pe- | METOJaMH BbIOOpa | maMH BBIOOpa ONTHUMAIIb-
TPOJIUPOBATH PEXKHUM JKCIUTya- | NPOIYKIHH MIPOBEJCHUS DJIEKTPOXUMHYE- | )KUMOB MPOBEICHUS OJJIEK- | ONTHMAIBHBIX PEXKHU- | HBIX PEKUMOB IPOBEACHHS

Talu TEXHOJIOTNYECKUX 06’])-
€KTOB U CTPYKTYPHBIX IIOpa3-
JleJICHU HedTerasonepepaba-
TBHIBAIOIIETO POU3BOJICTBA B

COOTBETCTBHUHM C PETTIAMEHTOM

HIIK-3.2. OcyuiecTBiser
KOHTPOJIb PEKUMOB KCILITY-
aTaluu TCXHOJOT'MYCCKUX
00BEKTOB B COOTBETCTBUH C
PETJIAMEHTOM DJIEKTPOXH-
MHUUYECKHUX MPOU3BOJICTB

CKOTO IIpollecca, € 3KCHEepH-
MEHTAJIbHBIMH ~ METOAMKAMHU
IIPU HCCIIEAOBAHUU 3JIEKTPO-
XMMHYECKHX IIPOLIECCOB, Ma-
TEMAaTUYeCKMMH  HaBBIKAMHU
IIPU OMHUCAHUH DIICKTPOXHMHU-
yeckux mnpomeccoB He mmeer
MOHATHSA O TPUMEHEHHH TI0-
Jy4eHHbIC 3HaHUI TpH BBIOO-
pe ONTHMAalbHBIX PEXHMOB
MIPOBEJCHUS DICKTPOXUMHYE-
CKOTO IIpoliecca

TPOXUMHYCCKOI'0 IIpolecca,
C SKCIICPUMEHTAJIbHBIMHU
METOAMKaMHU MpHU HCCICOO0-
BaHUU DBJICKTPOXUMHUYCCKUX
mponeccoB, € MareMaTruyde-
CKMMU HaBbIKaMM IIpHU OIIHU-
CaHUUM DIICKTPOXUMHUYCCKUX

IpoHecCoB.
HMmMeer crabble MOHATHS O
NIPUMCHCHUU TOJTYUCHHBIC

3HAaHWH TpH BBHIOOpE OMNTH-
MaJIbHBIX PEXKHMOB MpPOBE-
JICHUSI 3JIEKTPOXHUMUYECKOTO
nporecca

MOB NIPOBEJICHUS JJICK-
TPOXUMHUUYECKOIO IpOo-
recca, ¢ JKCIEPHUMEH-
TaJIbHBIMU METOJIMKa-
MU IIPU UCCIIEIOBAaHUU
3NEKTPOXUMUYECKUX
MIPOLIECCOB, C MaTeMa-
TUYECKUMHU HABBIKAMU
IpU ONHCAHUU dJIEK-
TPOXUMHUUYECKUX IPO-
LIECCOB

Nmeer xopomme mo-
HATUS O TIPUMEHEHUH
MOJIyYEHHbIE  3HAHUHU
mpu  BBIOOpPE  oONTH-
MaJbHBIX PpEXKHUMOB
MPOBEJICHUSI DJIEKTPO-
XUMHUYECKOI0 Mpolec-
ca

AIEKTPOXUMUYECKOTO
mpolecca, ¢ 3KCIepUMEH-
TaIbHBIMHA METOIUKAMH
MIPU  UCCJIEIOBAaHUU DJIeK-
TPOXUMHUYECKUX  MPOIIeC-
COB, C MaTeMaTHYECKHMU
HaBBIKAMHU TIPH OIHCAHHUU
ANEKTPOXUMHUICCKUAX TIPO-
LIECCOB.

YBepeHHO TIPUMEHSET
MOJTyYCHHBIE 3HaHWH TpH
BbIOOpE ONTUMAJIbHBIX
PEXUMOB MIPOBEACHUS
EKTPOXUMHUYECKOTO
mporecca
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Tabmuma 7 — Kputepuu olieHUBaHUS

Onenka

Kpurepun oueHuBanus

Bricokuii ypo-
BEHb «5»
(oTMYHO)

OLICHKY «OTJHMYHO» 3aCIIy’KUBAaeT CTYACHT, OCBOMBIIMI 3HAHWI,
YMEHUS, KOMIIETEHIIMU M TEOPETHUYECKHI MaTepuasl 6e3 npoOesioB; BbI-
MOJTHUBILUI BCE 33/1aHUs, IPEIyCMOTPEHHbIE yYEOHBIM TUIAHOM Ha BbI-
COKOM Ka4eCTBEHHOM YPOBHE; IPAaKTHYECKHE HaBBIKU IPOQECCHOHATb-
HOT'O IPUMEHEHHUsI OCBOCHHBIX 3HAHHUH C(HOPMHUPOBAHEI.

Cpennuit ypo-
BEHb «4»
(xoporo)

OLICHKY «XOPOLI0» 3aCIY)KUBACT CTYJEHT, IPAKTHYECKU IOJTHOCTBIO
OCBOMBIINM 3HAHUSA, YMEHHUsI, KOMIIETEHIIUA U TEOPETUYECKUN MaTEpu-
aJl, yueOHbIC 3aJaHMs HE OLIEHEHbl MAaKCUMAJIbHBIM YUCIIOM 0ajuIOB, B
OCHOBHOM C()OPMHPOBAI MPAKTHYECKHE HABBIKH.

[Toporosbiii
YPOBEHB «3»
(ynoBieTBopu-
TEJIBHO)

OILICHKY «YAOBJIETBOPHUTECJIBHO0» 3aCIYKHNBACT CTYACHT, YaCTHYHO C
Hp06eHaMI/I OCBOHBIIHH 3HaHUWA, YMCHUA, KOMIICTCHIOUHU U TCOPCTHYC-
CKHit mMarcpurajl, MHOTHC y‘Ie6HBIe 3aJaHusg b0 He BBITIOJIHUII, h19%(s10)
OHH OLICHCHBI YHCJIOM 0ajIoB OJIM3KUM K MHUHHUMAJIbBHOMY, HCKOTOPLIC
MMPAKTUYCCKUC HABBIKH HC C(I)OpMI/IpOBaHBI.

MuHuMab-
HBII YPOBEHB «2»
(HeyaoBIETBOPU-

TEJILHO)

OILICHKY «HEYAOBJIETBOPUTECJIBbHO0» 3aCIIYKUBACT CTYACHT, HEC OCBO-
HWBIIUH 3HAHUA, YMCHUS, KOMIICTCHUHUU H TCOpeTI/I‘IeCKI/Iﬁ MaTcpuall,
y‘Ie6HI)I€ 3aaaHus HEC BBIITOJIHWII, HIPAKTUYCCKHUEC HABBIKKU HE C(bOpMI/IpO-
BaHBI.

6.YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

6.1.

Yyeouas

JUTepaTrypa, me4yaTHble H3AaHUA OMOJIHOTEYHOIO

donna,

3JIeKTPOHHBbIE U3AHUS.

bubimoreunslit poH YKOMITJICKTOBAH MEYaTHBIMU U3JJaHUSIMU U3 pacueta He Meree 0,25
AK3EMIUIApa KaXKI0TO U3 W3JIaHH, YKa3aHHBIX HIDKE Ha KaXKJI0T0 00YYaromIerocst U3 yucia JIHI,
OJTHOBPEMEHHO OCBaWBAIOIIMX COOTBETCTBYIOUIYIO IUCIHMIUIMHY (MOmynb). M3naHus, Haxoms-
IIMECs B DJIEKTPOHHOM JIOCTyIME (JIEKTPOHHBIN PECypC), YAOBJIECTBOPSIOT 3TOMY TPeOOBaHUIO
ABTOMATUYECKU. DIIEKTPOHHBIN JTOCTYI MPUBEICH B BUJE CCHUIOK MOCIE OOBIYHOTO OMUCAHUS

u3gaHus.
Kon-Bo
Newn | Asrop(sr) Sarmase N3narenscTBoO, Hasnauenue, Bu1 3K3. B
roJ1 U3JIaHus u3ganus, rpud onoIHO-
TEKE
6.1.1. A.JL. PorunsH, Teopernu- M.: Crynenr, VueOHHK 15
K.N. TuxoHoB, ckas anekTpoxumus | 2013.
AN. lllommwuHa,
A.M. TumoHoB
6.1.2. B.b. I[aMaCKE/IH, DNEKTPOXUMHS CII6,: Usatens- VYdebHOE mocodue 1
O.A. Ilerpuwid, (Y4ueOHUK A7 BY30B
I'.A. Hupnuna CTBO «JIaHb, . CnenimajipHas uTe-
2015.-672 ¢
patypa).
6.1.3. 10.41. Jlyxomckuit dusuko- JoaronpyaHslii: YueOHUK, peK-HO WH- 28
XMUMHUYECKHE OCHO- | m3-1 aoM «UH- T (U3.XUMHUH U DIIEK-
BBI 3JIEKTPOXUMHUU TesnexkT», 2008 TPOXUMUU UM.
A.E.@pymkuna, PAH
6.1.4. Muomanap O, DK TPOXUMHUSE M.:Bsicmiee 06- yueOHUK 10
Capaku C., pasoBanue, 2008
Opne6ep I1.
6.1.5. M.T'. MuxaneHko, JlaboparopHbrit H.Hogropon: YuebHoe nocobue 10
10.JI. I'yspko O MpakTUKyM 1o Teo- | [M3a-Bo HI'TY],
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B.B.Hcaes pEeTUYECKOH dIeK- 2017.-112c
0O.J1. Ko3nuHa TPOXUMHUH
B.B. Poroxun
6.1.6. B.B. Hcaes, OcnoBuple  mojo- | HI'TY um. YuebHoe mocodue 10
B.A. Ko3bipuH, s)keHuss u noHstus | P.E. AnekceeBa
M.I'. MuxajieHko TEOPETHIECKOI 2018
AIIEKTPOXUMHUH
6.1.7. A.B. Beeneuckuit CoopHuk npuMmepoB | M3zmarenbcTBO VY4ebHoe mocobue [Dmek-
E.B.BoGpuHCcKas 1 3214 T10 HJIeK- "Jlanp", 2022, TPOHHEIE
C.H.I'pymesckas , TPOXUMUH: Yueoh- 208c. TEKCTOBBIE
C.A. Kanyxuna HOe mocobue JlaHHbIE]
6.1.8. C.JI. bepesuna , OCHOBBI AJIEKTPO- MockoBckuii Toc- | YdeGHOE mocooue [Onex-
H.H. /Ipynuyan- XUMUH: y4eOHoe YAApCTBEHHBIN TPOHHBIE
cKas , nocobue TEXHUYCCKUN TEKCTOBBIC
I'".H. ®anees. YHUBEPCUTET JlaHHBbIE |
nmenu H.O. bay-
mamna, 2006, 72c¢.
6.2. CnipaBouHo-Onéanorpadguyeckas Jureparypa.
Kon-Bo
Ne 11/ AsTop(s) armasie H3nmarenscTBO, Ha3znauenme, BHUI | 3K3. B
TO U3IaHUA u3aHus, rpud ounomo-
TEKE
llkunesa U. I1. DIIEKTPOXUMMUSL. TBepckoii rocy- VYyebHoe mocobue [Dnek-
PacTBOpEI 351€KTPO- }IapCTBeHHI)I\I'/I TPOHHbIE
JIUTOB. DICKTPOXU- | TEXHUICCKHUU
6.2.1. TEKCTO-
MHYECKas TepMO- YHHUBEPCHTET,
TMHAMHKA 2015, 96c. BBIC
JTaHHBIE |
Bbanneinosa @.1I1., CaotictBa anektpo- | Crapsiit Ockod: CnpaBOYHUK 3
Makcnmoa U.H., JINTOB THT, 2014. —
6.2.2. ITax U.C., 240 c.
[IpaBnun H.H.,
Pasysaes B.E.

6.3. MeTonnyeckue yKazaHusi, peKOMEHIALUM U APyIrue MaTepuaJibl K 3aHATUSIM

MeToanecxne YKazaHugd U PpEKOMCHIAAIWHW IO MPOBCACHUIO KOHKPETHBIX BHIO0B y‘I€6-
HBIX 3aHSATHUA MO AUCHUITIINHEC «TeopeTqucxaﬁ DJICKTPOXUMMUS» HAXOAATCA Ha Ka(bez[pe «Tex-
HOJIOTHA SJICKTPOXUMUUYCCKHUX ITPOU3BOJACTB U XUMUHN OPraHUYCCKHUX BCHICCTB).

7T.AHOOPMALNOHHOE OBECIIEYEHUME JUCHUIIJINHBI

VYueOHslii TIpoliece Mo IUCHUILIHE o0ecrieueH HEOOXOAUMBIM KOMILJIEKTOM JIMIICH3UOH-
HOTO M CBOOOJHO PacHpOCTPaHSEMOro MPOTPaMMHOIO OOecTeueHHs, B TOM YHCIIE OT€YECTBEH-
HOTO MPOMU3BOJICTBA (COCTAB MO TUCHUILTNHE onpenesnieH B HacTosimen PII/] u mopnexxutr oGHOB-
JICHUIO TIPU HEOOXOJUMOCTH ).

7.1. Ilepeyenr pecypcoB HHGPOPMALUOHHO-TEJEKOMMYHUKANMOHHOMI
«AHTEpHET», HEOOXOAMMBIX /IJIsl 0CBOEHHS THCHHMILIMHBI (MOTYJI51)
1. Hayuynas  osnextponnas Oubmuoreka E-LIBRARY.ru. —
http://elibrary.ru/defaultx.asp
2. DJekTpoHHas OuOMMoreuHas cucreMa [TOBODKCKOTO rocynapCTBEHHOIO YHHUBEPCHUTETA
cepBuca [ DnekTpoHHbIH pecypc]. — Pexxum poctyma: http://elib.tolgas.ru./ - 3arm. ¢ skpana.

CEeTH

Pexum  nmocryna:
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https://e.lanbook.com/book/212504
https://e.lanbook.com/book/212504
https://e.lanbook.com/book/212504
https://e.lanbook.com/book/212504
https://e.lanbook.com/book/58561
https://e.lanbook.com/book/58561
https://e.lanbook.com/book/58561
https://e.lanbook.com/book/58561
https://e.lanbook.com/book/58561
https://e.lanbook.com/book/58561
https://e.lanbook.com/book/58561
https://e.lanbook.com/book/171333
https://e.lanbook.com/book/171333
https://e.lanbook.com/book/171333
https://e.lanbook.com/book/171333
https://e.lanbook.com/book/171333
https://e.lanbook.com/book/171333
http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru

3. DNeKTpOHHO-0MOIMOTeYHast cucTeMa Znanium.com [DIeKTPOHHBINA pecypc]. - Pexum
noctyma: http://znanium.com/. — 3arJ. ¢ skpaHa.

4. OTtkpriTOe 00pazoBaHue [ DNEKTPOHHBIN pecypce]. - Pexxum noctyna: https://openedu.ru/. -
3ari1 ¢ ’KpaHa.

5. Polpred.com. O630p CMMU. IlonHoTekcToBas, MHOroorpacieBas 06aza maHHbIX (B]])
[DnexTponHsIii pecypc]. - Pexxum goctyma: http://polpred.com/. — 3aru. ¢ skpana.

6. ba3bl nanHbIX Bceepoccuilckoro HMHCTHTYTa HAaydyHOW M TEXHHYECKOW HHGOpMaIuu
(BUHUTU PAH) 1o ecTeCTBEHHBIM, TOYHBIM M TEXHUYECKUM HayKaM [DJIEKTpOHHBIH pecypc]. -
Pexxum noctyna: http://www.viniti.ru. — 3ari. ¢ sxpana.

7. YHuBepcurerckas nHGOpMaIMOHHas cucteMa Poccust [DaexkTpoHHbINH pecypc]. - Pexum
nocryma: http://uisrussia.msu.ru/. — 3ari. ¢ 3kpaHa.

7.2. llepeyeHb MPOrpaMMHOTr0 o0ecreyeHus: U HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
Tabmuua 8 — IlepeueHb 3IEKTPOHHBIX OMOIMOTEUHBIX CHCTEM

Ne HaumenoBanue Ccplika, 10 KOTOPO# oCyLecTBJIsSIeTCs 10-
IBC cryn k 9bC
1 Koncynprant http://www.studentlibrary.ru/
CTyJCHTA
2 Jlanb https://e.lanbook.com/
3 Opaiit https://biblio-online.ru/
4 TNT-ebook https://www.tnt-ebook.ru/

B Ttabmuue 9 ykazan mepedeHb mpodeccroHalbHBIX 0a3 AaHHBIX U UH(POPMAIIMOHHBIX
CIIPABOYHBIX CHUCTEM, K KOTOPBIM OOecreueH NocTymn (yAaJeHHBIA N0CTyI). JlaHHBIN TepedYcHb
MOJJIEKUT OOHOBIIEHUIO B cooTBeTCTBUU ¢ TpeboBanusimu ®I'OC BO.

Tabnuma 9 — IlepedeHb coBpeMeHHBIX TPO(ecCHOHANBHBIX 0a3 TaHHBIX U HHPOPMAIIMOHHBIX
CIIPaBOYHBIX CHCTEM

HanmenoBanue npogeccuoHaAIbLHON 0a3bl Hoctyn k pecypcy (yaajleHHbIH J0CTYI €
Ne JAHHBIX, HHPOPMAIMOHHO-CIPABOYHOM CH- YKa3aHUEM CChLIKH/I0CTYH U3 JIOKAJIbHOM
CTeMBbI CeTH YHHBEPCHTETA)
1 2 3
1 bBasa maHHBIX CTaHAAPTOB M PETIIAMCHTOB https://www.gost.ru/portal/gost
POCCTAHIOAPT /lhome/standarts
2 [epeuens npodeccrnonabHBIX 0a3 TaHHBIX U https://cyberpedia.su/21x47c0.html
UHPOPMAIMOHHEIX CIIPABOYHEIX CHCTEM

8. OBPA3OBATEJIBHBIE PECYPCBI JIS1 UHBAJIN/10B U JIUII C OB3

B tabnune 10 ykazaH nmepedyeHb 00pa30BaTeNIbHBIX PECYpPCOB, UMEIOMUX (OpMBI, afamn-
TUPOBAHHBIE K OTPAaHUYEHUSIM HUX 3[I0POBbS, a TAK)KE CBE/ICHUS O HAIMYUU CHEIMAbHBIX TEXHU-
YECKUX CPeACTB 00yueHHs KOJUIEKTUBHOTO M MHAMBHIyalbHOTO MOJIb30BaHus. [lpu 3anomHennn
TaOJIMLBI MOXKET OBITh MCIIONb30BaHa MH(OpManus, pasMellleHHas B noapaszaene «JlocTynHas
cpena» crienuanusupoBanHoro pazzaena caiita HI'TY «Cseaenust 06 006pa3oBaTebHON OpraHu-
3anmm» https://www.nntu.ru/sveden/accenv/

Tabmuma 10 — OOpazoBarenbHbIE pecypchl sl HHBaTHA0B 1 Juil ¢ OB3

Ne Ilepeuens o0pa3oBaTenbHBIX pecyp- | CBegeHHs] 0 HATHYHMH CIIEHHAIBHBIX TEXHUYE-
COB, IPUCNOCOOJICHHBIX 11 HCIO0JIb- CKHX CPE/ACTB 00y4YeHHUS KOJUIEKTHBHOIO H
30BaHMS MHBAJIMIAMH U JULAMH C HHIUBHAYATbHOIO N0Jb30BAHUSA
OB3
1 OBC «KoHCYNbTaHT CTYAEHTay 03BYYKa KHHT U YBEJIMUCHHE MpHUPTa
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http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/
https://www.tnt-ebook.ru/
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://cyberpedia.su/21x47c0.html
https://www.nntu.ru/sveden/accenv/

Ilepeuens 00pa3oBaTeIbHBIX pecyp-
COB, MPUCNIOCOOIEHHBIX /15 HCIOJb-
30BaHMSI MHBAJIMAAMH M JULAMH C

CBeJleHUs 0 HAJINYNH CHEeNUATbHBIX TEXHUYe-
CKHX CpeacTB oﬁyqemm KOJIJICKTUBHOI'O U
HHAUBUAYAJIBHOI'0 MOJb30BAHUA

OB3
CIIENHaIbHOE MOOMIBHOE IMPUIOKEHHUE - CHHTE-
OBC «JIaup» N P
2 3aTOp pe4d, KOTOPBI BOCHPOU3BOIUT TEKCTHI
KHUT ¥ MEHIO HaBUTallMK
3 9BC «fOpaiiT» BepcHs IS CabOBUISAIIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXO/JUMOE JIJIsAA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLUHECCA 11O JUCHUIIJIMHE

Jlnsi KOHTaKTHOM M CaMOCTOSITENbHONW paboThl 00y4aromuXcs BBIACICHBI MOMEIICHUS,
OCHAIIEHHBIC KOMITBIOTEPHONW TEXHHKOHN ¢ MOAKIIOYeHHEM K ceTH "MHTepHeT" u obecneyeHneM
JOCTYTIA B 3JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEly OpraHU3alNu:

- 3aJ1 3JIEKTPOHHO-UH(POPMAITMOHHBIX pecypcoB (aya. 1160 — 15 kommbroTepoB);

- YATAJIBHBIN 341 OTKPHITOro aocTyna (aya. 6162 — 2 koMmnbioTepa);

- ayn. 2303, 2202, o6opynoBanubie Wi-Fi.

[Tpu mpoBeneHun JieKIuil ¥ 1a00paTOPHBIX MPAKTUKYMOB Ha Kadeape HMCIONIb3yeTcss Ma-

TEepPUATbHO-TEXHUUECKOE OCHAILIEHUE ayAUTOPHI U nabopatopuil kadenpsl, MpUMEHsIEMOE B pe-
anu3anuu yuyeOHOro mpolecca, IpuBeIeHHOE B 00pa3oBareabHOi nporpamme npoduist «TexHo-
JIOTHS ANEKTPOXUMUYECKUX TTPOU3BOJICTBY: TaOOpaTOpHBIE MPUOOPHI (KOMIUIEKT J1a0OpaTOPHOTO
000py0BaHus ISl KOHTPOJISI KayecTBa MaTepUaioB, MPUOOPHI 1711 KOHTPOJIsSI KayecTBa MoJyya-
eMBIX MOKPBITUH); KoMIbloTepHas u oducHas texuuka (I1K, nmpuHTep, KonupoBanbHas TEXHHU-

Ka).
No | HaumenoBanue aynutopuit u momernie- | OCHalleHHOCTh ayauTopuéi mo- | IlepeyeHb  JIMIIEH3MOHHOTO
HUH Kadeapsl MEIIECHUN U IOMEILEHU I nporpaMMHOro  obecrieue-
HUS
1 1345 1. Jlocka menoBasi; 1. Windows SL 8.1 (mon-
MynsTuMeauiiHas aygutopus (s mpo- | 2. DKpaH HACTECHHEIN; mucka Dr. Spark Prem, mo-
BEICHUS 3aHATHHA JICKIIMOHHOTO U ceMH- | 3. Pabouee mecto mpemomaBare- | roBop Ne 0509/KMP ot
HApCKOTO THIIA, TPYIIIOBHIX U WHAWBH- | JIf; 15.10.18)
IyaJbHBIX KOHCYNbTalMd, Tekymero | 4. Pabodee mecTo crymeHta - 28 | 2. Dr.Web (c/H ZNFC-
KOHTPOJISI M TNPOMEXKYTOYHOM arTecra- | 4ell. CR5D-5U3U-JKGP or
mun) (kadenpa «TexHoJOTHs 3MIEKTPO- | 5. Mynbrumenuiinbiii mpoektop | 20.05.2024).
XMMHYECKUX MPOHM3BOACTB M XuMHHU op- | Epson ER; Pacnpoctpansiemoe 1o cBo-
TraHW4ecKUX BemiecTB»), 603155, Hmxke- | 6. IlepcoHanpHBI KOMIBIOTEP, | OOmHON JIMLEH3UU:
ropojickast oonacte, T. Hwkauit Hosro- | Intel(R) Core(TM) i3-3220 CPU | 3 Adobe Acrobat Reader X
pox, yin. Mununa, jom 24, xoprr. 1 @ 3.30 GHz 4,00 I'b O3Y /HDD | (Freeware);
500. 4. P7 oduc
5. Zoom (Free) (1 mT.)
2 1118 JlabGopaTopHblit 3an 1. locka memnoBas; 1. WinXP (Dream Spark

YueOHas aboparopus (s IPOBEICHUS
3aHATHI 1a00PaTOPHOTO U MPAKTHIECKO-
IO THIIA, TPYNHOBBIX M WHIUBHYAIBHBIX
KOHCYJIbTalluH, TEKYIIero KOHTPONIS H
MPOMEKyTOYHOU arTectanun) (kadempa
«TexXHONOTHUsI ANEKTPOXUMHUYECKHUX MPO-
M3BOJCTB M XHMHUHM OPraHMYeCKUX Be-
mectB»), 603155, Hwkeroposackas o00-
nacTb, r. Huxuauit Hosropoa, yin. Munu-
Ha, oM 24, kopr. 1

2.Paboyee MecTo TmperoaaBaTe-
181,

3. PabGouee MecTo crymeHTa - 24
Yell.

1. TlepcoHanbHBIH KOMIBIOTED,
Intel(R) Pentium(R) 4 CPU 3.00
GHz 512 Mb O3Y /HDD 19.5
/HDD 74.5;

2. TlepcoHadbHBI KOMIBIOTED,
Intel(R) Pentium(R) 4 CPU 3.00
GHz 512 Mb O3V /HDD 74.5;

3. TlepcoHanbHBII KOMIIBIOTED,
Intel(R) Celeron(TM) CPU 1000
MHz 192 Mb O3Y /HDD 29.2
/HDD 26.5.

Premium 700087777);

2. Adobe Acrobat Reader X
(Freeware);

3. MSOffice 2007 Standard
Russian Academic OPEN
No Level (Microsoft Open

License Academic Ne
45990647 (6e3cpounas)); (1
1IT.)

4. TIO pns moTeHIMOCTaTa
PS-Pack

5. TIO pns ummneaeHcMmeTpa
Zpack
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JlabopaToproe obopynoBanue u mpuodopsl kabeapsl « TIMMuXOB»

Hcnone3oBanue
Ne | HammeHoBaHue 6HOM Da- HUcnonp3oBanue B Hasnauenue Ne aynu-
/n | o0opymoBaHHA Eg;e p pabote COTJIACHO MACTIOPTY TOpUH
Jlaboparopus «Teoperndeckas HIEKTPOXUMUSI
1 | Tepmocrar xungkoct- | IlpoBeneHue Ionnepxanme Tem- | TepmoctaTsl s TouyHoro | 1118
HOHW LUPKYJISIIHOH- 71a00paTOPHBIX | MEpPaTypHOTO PEeXH- | HMOAJCPKAHHUS TeMIepaTypbl
ueiit LOIP LT-208a U TIpaKTHye- Ma Kak B BaHHE, TaK U BO BHEIII-
CKHX pabor HEM KOHTYpE 3aMKHYTOTO
tuna. TepMmocratel cepuu
LOIP LT-200 paccuurtansl Ha
paboTy Kak ¢ BOJIOW, TaK H C
HEBOJHBIMH TEIUIOHOCUTEIISI-
MH.
2 | [orenmmocrat- [IpoBenenne Bocnpomssenenne ITpuGop mozBomser mposo- | 1118
rasnibBa”ocTat P20X maboOpaTOPHBIX | HANPSDKEHUS W CHIIBI | AUTh  KaK  KJIACCHYCCKHUI
U TIpaKTHYe- MOCTOSTHHOTO TOKa NIEKTPOCHHTE3 WM 3JIEKTPO-
CKHX pa0or, Ha paboy4nx 3JeK- OCaXKJCHUE, TaK WM HCIIBITHI-
HUP TPOJIax IIEKTPOXHU- BaTh M MCCIENOBATh HEOOIb-
MUYECKOM SYEHKU B | IIME XMMHYECKUE UCTOYHUKHU
IpoLecce IEKTPo- Toka. Taxke C IOMOIIBIO
XUMHYECKHX UCCJIe- | ATOro Mpudopa MOXKHO UCIIBI-
JIOBAHHH. TBIBATh Pa3JIMYHBIE KOMIIO-
HEHTBl  3JEKTPOXUMUYECKUX
YCTPOMCTB — 3JEKTPOIOB H
IICKTPOJIUTOB.
3 | Umnenmancmetp [IpoBenenne Bocnpoussenenue Nmnenancmerp Z2000 pen- | 1118
Z2000 ma00paTOPHBIX | HANPSDKEHUS W CHIIBI | Ha3HAYeH Ui IPOBEICHIUS
U TIpaKTHYe- MOCTOSTHHOTO TOKa IMIMPOKOTO CHEKTPa HayYHBIX
CKHX paboT Ha pabo4nx 3JeK- WCCJIEJIOBAaHUH B PAa3IMYHBIX
TPOZax 3JIEKTPOXU- | 00IACTAX XMMUU U QU3UKH; B
MUYECKOM YEHKUA B | YaCTHOCTH, TECTUPOBAHUS
IpolLecce IEKTPo- Oarapeil TOIUIMBHBIX 3JIEMEH-
XUMHUYECKHX UCCJIe- | TOB U OTAEJBHBIX WX KOMIIO-
JIOBAHHH. HEHTOB, HCIBITAHUS JIUTHE-
BBIX aKKyMYJIATOPOB, KpOMe
TOrO0, OH MOXET OBITb HC-
MOJNB30BaH JUIA  M3YyYeHHS
MPOBOJSIINX CHCTEM, KOPPO-
3MOHHBIX HCCIICOBAHUH Ma-
TEpHaJIoB, a TAKXKEe KOHTPOJIS
KauyecTBa 3JIEKTPOpaHodJie-
MEHTOB
4 | Beco! ananutnueckue | I[IpoBemenue Hccnenosanue u [Mpennasnavensl s cratu- | 1118
VIBRA HTR-220CE | nabopaTtopHbIX | ONpe[esieHue MacChl | YECKOTO OINpEeeseHHs MacChl
(AnonHust) U IpaKkTuye- MaTepHasoB BEILIECTB, MAaTepUaIOB B Jia-
CKUX paboT OOpAaTOPHBIX YCIOBHSX.
5 | Monomep- [IpoBenenue Uccnenoanue xa- KombunupoBanusie MHoro- | 1118
KOHIYKTOMEp AHHOH | JJaDOpaTOpPHBIX | PaKTEPUCTHK U KaHaJlbHbIC aHaJIM3aTOPbI
4155 U IpaKkTuye- CBONCTB 2JIEKTPOJ- «AHnoH 4155» , mpu code-
CKHX paboT HBIX CHCTEM TaHWU Ppa3JIMYHBIX METOJIOB

aHanmm3a MpeJHa3HAYCHBI IS
HU3MEPEHUs AKTHBHOCTH
nonoB (pX) ;2C snekrpon-
HBIX CHCTEM ;OKHCIIUTEIEHO-
BOCCTAHOBHTEIIFHOT'O TIOTCH-

muana (B, ; )Mmomspuoit u
MaccoBOM KOHLIEHTpALUU
HOHOB ; YAEJIbHOM 3JIEKTpHU-
YECKOM IIPOBOJAMMOCTH
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Hcnonb3oBanue
Ne | HaumeHnoBaHnue GHOM pa- Hcnonb3oBanue B Haznauenue Ne aynu-
1/ | o60pynOBaHUS Zg;e P pabote COTJIACHO MaCHOPTY TOpHUU
(VOII), comecomepxaHus B
nepecuere Ha Cpycl -  ;KOH-
HEHTPAIllMd  PAacCTBOPEHHOTO
KHCIIOPOJa, TeMIIEpaTyp5bI
BOJIHBIX PaCTBOPOB.
6 | YauBepcamsHble My- | [IpoBenenme [Ipennasnadyensl mis | YHUBepcampHble MydensHble | 1118
(enbHBIE dNEKTpoNe- | 1aOOpPaTOPHBIX | HarpeBa, O0XKUra anexkrponeun SNOL® c ka-
gy SNOL® c xame- | u IIpaKTH4e- MEpPOH M3 TEPMOBOJIOKHA
POH M3 TEPMOBOJIOKHA | CKHX paboT npeaHa3Ha4YeHBbI IS HarpeBa,
00>kura, IPOKalKu M IPYTrUX
BUJIOB TEpMHYECKOH o00Opa-
OOTKM KEepaMUKH W pa3jIny-
HBIX MAaTepHaJoOB B JHama-
30He pabodell TeMmmepaTypbl
ot +50°C mo +1300°C
7 | Jlaboparopusle  uc- | IIpoBenenme [IpennazHaueHsl [TpuGop pabotaer B pexxnme | 1118
TOYHHKHU MUTaHus B5- | mabopaTtopHbIX | Uit BBIAYM CTAOM- | CTAOMIM3alMM  HANPSDKCHUS
70 W TpaKkTH4e- | JIM3UPOBAHHBIX 10 30 BOJBT U B PEeXKHUME CTa-
CKUX paboT HampsDKeHHH ¥ To- | OMIM3aIlMM TOKa 10 S5 amIep,
KOB. UMCIOT HUGPOBYIO HHAMKA-
LU0  YPOBHS  BBIXOJHOTO
HANpsOKEHUS. ¥ TOKa U BO3-
MOXHOCTh U3MEPEHUS BHELI-
HEro MOCTOSIHHOTO HarpshKe-
Hus go 100B.
8 | Bomprmerpsl yHuBep- | [IpoBenenue MpenHa3HaYeHBI W3mepeHne oCHOBHBIX diek- | 1118
CaJIbHBIN ITU(POBBIC ma00paTOPHBIX | JUISI M3MEPEHHsI OC- | TPUUECKUX BEJMYMH: Harpsi-
u MpaKTU4e- | HOBHBIX AsekTpuye- | skeHus 10 mxB- 1000 B, cu-
CKUX padoT CKHX BenuuMH: | Jibl Toka 10MKA- 2 A, compo-
HANpsDKeHUs, CUIIBI | THBJICHUS TTOCTOSHHOMY TO-
TOKa, a Takxke co- | ky. 0,1 Om-20 MOwm, aBTOMa-
MPOTHUBJICHHSI. THYECKHH BBIOOp TIpPEJeIioB
N3MEpEHUsL.

10. METOAUYECKHUE PEKOMEHJAIIMHU OB YYAIOIIIUMCHA 11O OCBOEHHIO
JUCIHHUITVINHBI

10.1. O6ume MeToAMYeCKHE PEKOMEHAANMHU I 00y4alOIUXCA M0 OCBOCHHIO M C-
LHMILIMHBI, 00pa3oBaTe/ibHbIe TEXHOJIOTHH

JlMcuuIuinHa peanusyeTcsl MOCPECTBOM IPOBEAECHUS KOHTAKTHOM paboThl ¢ 0Oyuaro-
HMMHCS (BKIHOYasi IPOBEIAEHHUE TEKYILEro KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSITEILHOM pabOThI
00yyaromuxcst 1 IPOMEXYTOYHON aTTeCTalllu.

KonTakTHas pabora: aynutopHas, BHeay IUTOpHasl.

[Ipn npenopaBanum qucnuImiMHbl «TeopeTndeckas 3JIEKTPOXUMUS», UCHOJIB3YIOTCS CO-
BpEeMEHHbIE 00pa3oBaTeIbHbIE TEXHOJOTHH, MO3BOJISIONINE MOBBICUTh AKTUBHOCTH CTYJCHTOB
IIpU OCBOEHUM MaTepuaia Kypca U MpeAoCTaBUTh UM BO3MOXHOCTH 3(PPEKTUBHO pearn3oBaTh
4achl CAMOCTOSATENBHON padOTHI.

JI1st CTyIEeHTOB CO3/1aH KPATKHUI OMOPHBIM JIEKTPOHHBINA BapUAHT JICKIIUOHHOTO MAaTEepH-
asia Kypca. DJIeKTPOHHBIA KOHCHEeKT HaxoauTces Ha kadenpe « TOIInXOB» u MoxeTt ObITh MOJTy-
YEeH CTYJECHTOM B CIIy4yae MPOIYCKOB 3aHATHN MO YBAXXUTEJIbHBIM ITPUYMHAM WJIU BBIHYXJICHHO-
ro IIepeBo/Jia 3aHATUH B IUCTAHLIMOHHYIO (hopMmy.

Ha nexnusx, mpakTHUecKUX U JIaDOpaTOPHBIX 3aHATUSAX PEATH3YIOTCS MUHTEPAKTHUBHBIC
TEXHOJIOTUM, TPUBETCTBYIOTCSI BONPOCHI M OOCYXJEHHUS, HCIOIb3YeTCs JUYHOCTHO-
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OPUEHTHUPOBAHHBIN MOAXOJ], TEXHOJIOTUSI padOThl B MaJIbIX TPYIIax, YTO MO3BOJSAET CTYIACHTAM
IPOSIBUTH €0, MOIYYUTh HABBIKM CaMOCTOSATEIBHOTO M3y4eHHs MaTepualla, BBIPOBHATH YpO-
BEHb 3HAHUU B IPYIIIIE.

Bce Bonpockl, BO3HUKILINE IIPU CaMOCTOSATENIBHOM paboTe HaJ AOMAIHUM 3aJJaHUEeM, I10-
IpoOHO pa3duparoTcsi Ha Ja00PATOPHBIX 3aHATUAX U JEKIHIX. [IpoBOIATCS MHANBUIYAIbHBIC U
IPYNIIOBbIE KOHCYJIbTAllUM C MCIIOJIb30BAaHMEM, KaK BCTpEY CTYAECHTaMM, TaK U COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUI: YaT, 3JIeKTpoHHas noura, Skype, Zoom.

Wunnuupyercs akTUBHOCTb CTYAEHTOB, IOOLIPSETCS 3a/laHue JIH0ObIX BOIPOCOB IO Ma-
Tepuaty, IPaKTUKYeTCs MHIUBUIYaJIbHBII OTBET HA BOIPOCH! CTY/IEHTA, PEKOMEHIYIOTCS METO-
JIbl YCIIEIIHOTO CAMOCTOSITENILHOIO YCBOSHMsI MaTepraa B 3aBUCUMOCTHU OT YPOBHS ero 0a30Boi
MOJTOTOBKH.

Jlns OLIeHKM 3HaHMM, yMEHUI, HaBBIKOB M YPOBHSA C(HOPMUPOBAHHOCTH KOMIIETEHIMH
npuUMeHsieTcss OaJTbHO-PEHTHHIOBAs CUCTEMa KOHTPOJISL U OLIEHKU YCIIEBAEMOCTH CTYACHTOB B
polecce TEKyIIEero KOHTPOJIs.

[TpomerxyTouHas aTTecTanus NpoBOIUTCA B (popMe IK3aMeHa C yUETOM TEKyIIel ycreBa-
€MOCTH.

10.2. Meroanuyeckue yKa3aHus JJI 3aHATHI JIEKIMOHHOI'0 THIIA

JleKIMOHHBIN KypC MpeJIonaraeT CUCTeMaTU3UPOBAHHOE M3JI05KEHHNE OCHOBHBIX BOIPO-
COB TEMAaTHYECKOTO IJIaHa. B Xo/e NeKIHOHHBIX 3aHATUN PacKpbIBalOTCS 0a30BbIE BOMPOCHI B
paMKax Kaxaou Tembl nucuuruinibl (Tabnuma 4). O603Ha4YaOTCsl KIIIOUEBBIE aCHEKTHI TeM, a
TaK)Ke JIeal0TCs aKIEeHThl HAa HauboJiee CI0KHBIE M BaYKHBIEC TOJIOKEHHUS H3y4aeMOro MaTepua-
na. Marepuaiisl JICKIWHA SIBJISIFOTCSI OTIOPHOK OCHOBOH TSI IIOATOTOBKHU 0Oydaromuxcst K Jabopa-
TOPHBIM Pa0OTaM U BBIMOJTHEHUS 3aJJaHUI CAaMOCTOSITENILHOM paboThI, a TAaKkKe K MEPONPHUATUIM
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUHON aTTECTAIlMU IO TUCIMUIUIAHE.

10.3. MeToauyeckue YKa3aHMsl [0 OCBOCHHI0 IMCHUILIMHBI HAa J1a00paTOPHBIX
padorax

[ToaroroBky K Kax;10il 1a00paTopHO pabOTE CTYIEHT JOJIKEH HayaTh C O3HAKOMJICHUS
C IJTAHOM 3aHATHS, KOTOPBIM OTpa)kaeT cojiepKaHue NMpeaaokeHHOH TeMbl. Kaxias BbIIOIHEH-
Has paboTta ¢ 0pOpPMIIEHHBIM OTUYETOM U MOJICKUT 3allUTE Y IPErnoaaBaTes.

[Tpu ouleHuBaHMM 1a00PATOPHBIX PabOT YUUTHIBAETCS CEAYIOLIEe:

- Ka4y€CTBO BBIIIOJIHCHUA 3KCH€pI/IMGHTaJ'IBHO-HpaKTI/I‘IeCKOfI qacTu pa6OTI>I n CTC-
NIEHb COOTBETCTBHSI PE3YJIbTaTOB padOTHI 3a/1aHHBIM TPEOOBAHUSIM;

- Ka4ecTBO 0(OpMIIEHHsI OTUeTa Mo padoTe;

- Ka4uCCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHBIC BOITPOCHI IIPH 3allIUTE pa60TI>I.

10.4. MeToguyeckue yKa3aHHus 10 OCBOCHHIO JMCIMILIMHBI HA MPAKTHYECKUX 3aHA-
THAX

[IpakTHyeckue 3aHATUS NPEACTABISAIOT COOOM JeTaln3aluio JEKIMOHHOTO TeopeTHye-
CKOI'0 Marepuaia, NpoBOIAATCA B LCIIAX 3aKPCIVICHUA KypCa U OXBATBIBAIOT BCC OCHOBHBLIC pa3-
nenbl. OCHOBHOM (popMOil mpoBeeHHsI TPAKTUUECKUX 3aHATHUH sBJIETCS 00CyXIeHHe Hauboee
MpOOJEMHBIX M CJIIOXKHBIX BOMPOCOB IO OTAEIBHBIM T€MaM, a Tak)Ke pelieHue 3aaad u pasoop
IIPUMEPOB U CUTYallUl B ayTUTOPHBIX YCIOBUSIX.

[IpakTudeckue 3aHATHS 00y4arOMUXCsl 00ECIeUnBaIOT:

- IPOBEPKY M YTOUHEHUE 3HAHUM, TOJIyYEHHBIX Ha JIEKIMSIX;

- IIOJIYYCHHE YMCHI/Iﬁ 1 HAaBBIKOB PCIICHUA 3aaa4,

- MO/ABEIECHNE UTOrOB 3aHATHM MO PENTHUHTOBOM CHUCTEME, COTJIACHO TEXHOJIOIMUYECKOM
KapTC¢ MUCHOUITIINHBI.

10.5. MeToanueckne yKa3aHusi 0 CAMOCTOSATEIbHOI padoTe 00y4aromuxcs
CamocrodarenbHas paboTa obecreurnBaeT NOArOTOBKY 00yUaloerocs: K ay IMTOPHBIM 3a-
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HATUSM M MEPOIPHUATHAM TEKYIIET0 KOHTPOJIS U MPOMEXKYTOYHOM aTTECTAlUU 10 MU3y4aeMOu
JUCHUILIMHE. Pe3ynbTaTsl 3TOM MOATOTOBKU MPOSIBISIIOTCS B aKTUBHOCTH 00Oy4arolerocs Ha 3a-
HATUSAX U B Ka4ECTBE BBITIOJHEHHBIX MPAKTUYCCKUX 3aJaHUN U APYyrux (GopMm TEKyIero KoH-
TPOJISL.

[Ipu BBIMOTHEHUH 3aJaHUN TSI CAMOCTOSITENILHOW pabOThl peKOMEHIyeTCsl MpopaboTka
MaTEepUAJIOB JICKIIMI MO KaX0M MPONJECHHON TeMe, a TAKKE U3YUECHHUE PEKOMEH1yeMOM JINTepa-
TYypHl, IIpescTaBiIeHHON B Pazniene 6.

B nporecce camocToaTebHONM pabOThI PU U3YYEHUU TUCHUIUIMHBI CTYACHTHI MOTYT pa-
00TaTh Ha KOMITBIOTEPE B CICHUATH3UPOBAHHBIX AYJAUTOPHUSX JUISI CAMOCTOSITEILHOW pPabOTHI
(ykazano B pazzmene 9). B aymutopusix umeercsa JAOCTyn uepe3 HHGOPMalMOHHO-
TEJICKOMMYHUKAIIMOHHYIO ceTh «HTepHET» K 3JEKTPOHHON HHPOPMAIIMOHHO-00pa30BaTeIbHON
cpene yauBepcuteta (OMOC) u anexrponHor 6ubnuoreynon cucreme (3bC), rae B 27eKTpOH-
HOM BHJIE PACIIONIAraloTcsl yueOHble U y4eOHO-METOMYECKUEe MaTepHalibl, KOTOPhIE MOTYT OBITh
MCIIOJIb30BaHBI JJIsl CAMOCTOSATEIHHON PaOOThI IPU U3YUYEHUU AUCLUTIINHBI.

Pa3BepHyTBIE METOIUYECKUE YKa3aHUS IO BCEM BHJIaM pPabOTHI CTyJIEHTA HAXOAATCS Ha
kadeape «TOIMuXOBy.

11. OHEHOYHBLIE CPEACTBA JJIsI KOHTPOJIAA OCBOEHUA JUCHUIIJIMHBI

HJ'ISI TEKYLICTO KOHTPOJIA 3HAHHUH CTYACHTOB 10 JUCHHUIIJIMHE IPOBOJUTCSA KOMIIJICKCHAasA
OICHKA 3Hal—[l/li71, BKJIIO4Yaromias

— TEOPETUYECKUH OIPOC U 3aIlUTa OTYETOB 110 Ja0OpaTOPHBIM padoTam;
— NPaKTUYECKUE 3aHATHS;

— KOHTpOJbHBIE PaOOTHI;

— DK3aMEH.

11.1. TunoBbie BONPOCHI sl JJA60PATOPHBIX PadoT

KoHTpoibHbIe BOPOCH! 1Sl J1ab0opaTOPHBIX pabOT NMpUBEAEHBI B ydueOHOM nocooun «Jla-
060paTOPHBIN MPAKTUKYM 10 TEOPETUUYECKOH IIEKTPOXUMHUH.

OO0pa3ubl BONPOCOB /15 NPOBEICHUS KOJIOKBHYMa:
Jlabopamopnas paboma Nel

1. Yro Takoe ynenbHas U SKBUBAJICHTHAsS JIEKTPOMPOBOJAHOCTH AJIEKTPOIIUTA, UX PA3MEPHOCTH
Y COOTHOIIEHUS MEXKIy CO00i?

2. TloyeMmy c MOBBIIIEHUEM TEMIIEPATYPhl YBEIWUYHBAIOTCS YJElbHAs W DKBUBAJCHTHAS AJICK-
TPOIPOBOTHOCTH IIICKTPOIUTOB?

3. Tlouemy nsnekTponuTHYecKass TMOCTOSHHAs cOCyla Al WU3MEPEHHS DIEKTPOIPOBOJHOCTH
UMEET 3aBUCUMOCTD OT KOJIMYECTBA 3aJIUTOTO AJICKTPOIHTA?

4. Tloyemy Henb3sl Jake C TOKOM BBICOKOHM YacTOTBHI MPU HM3MEPEHUU DIEKTPOMPOBOAHOCTH
pacTBOPOB TPHUMEHSATH 3JCKTPOJLI W3 METAJIOB, aHOJAHO aKTHBHBIX B JAHHOM DJICKTPO-
nuTe (HampuMep, METHBIX B PACTBOPE CEPHOM KUCITOTHI)?

5. MOXHO JI1 U3MEPHUTH TIPOBOJIUMOCTH JJICKTPOJIUTA TIPU MPOXOXKICHUHU depe3 SUCHKY MOCTO-

SIHHOT'O TOKa?
. [ToueMy B HEKOTOPBIX CHJIBHBIX JICKTPOJUTAX HAOJFOIACTCS CHUKCHHE YACITBHOMW 3JIEKTPO-
MIPOBOJAHOCTH MPHY YBETUYCHUH KOHIIEHTPAIIMU CBEPX HEKOTOPOTo mpeena?

7. B 9em otiuume CHII 3JEKTPO(HOPETHISCKOTO TOPMOKEHUS HOHOB OT CHUJI PETaKCAIIHOHHOTO

TOPMO>KEHHUS?

o)
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8. Koapuument akruBHOCTH, KOI(PPULIMEHT 31TEKTPOIIPOBOAHOCTH — 00€ BEIWYMHBI XapaKTe-
PHU3YIOT B3aUMOJICHCTBHE HOHOB B pacTBope. B yem ux oTinuune 1no Gpu3ndeckoMy CMBICITY?

11.2. TunoBbie BONPOCHI AJIS POMEKYTOUYHOM aTTeCTAIIMU B (pOpMeE IK3aMeHa

11.2.1. Bonnpocskl K 3K3aMeHYy, IPOBOAUMOMY Ha 3 Kypce (110 OKOHYAHHMHU S cemecTpa)
1. Teopust SNEKTPOIUTHUECKON TUCCOIUAIIMU AppeHUyca.
2. OcHOBHBIE TOJIOKEHUS Teopuu 31ekTponutoB Jlebas - ['tokkens. [lepBoe npubnuxenue Teo-
puun
. Bropoe u tpetbe npubnnxenue teopuun Jledas - ['tokkens. AHaIu3 OCHOBHBIX JOITYIICHUH.
. IloHsATHSA: aKTUBHOCTh M KOX(PPHUIMEHT aKTHBHOCTH. DKCIIEPUMEHTAIBHOE OIpeesieHHE.
Honnas cuna pacteopa. TepMoanHamuyeckas OEeHKa MEKHMOHHOIO B3aUMO/ICHCTBUSI.
. Bimsinue conpBatanmu u ko3 puipent aktuBHOCTH. OcHOBBI Teopun PoOuncona u Crokca.
6. Accorumanys U HemojHasl AUCCOLUAIUS 3JIEKTPOIUTOB. VX BiusHUe HA KOOPOUIUEHT ak-
TUBHOCTH.
. BiusiHMe npupoabl pacTBOPUTENS HA CHILY 3JIEKTPOJIUTA.
8. BrusiHue conpBaTani HOHOB. METO/IbI SKCIIEPUMEHTAILHOTO OMPECNICHHsI SHEPTUU U Tel-
JIOTBI COJIbBATaIUU.
9. DHeprus U TEIUIOTH coibBaTauuu. [IpuHImIEI HX pacdera o meronam bopHa, Ban Apkens
u Jle-bypa. PeanbHast 1 xumMudeckas SHEpPTUsl COJIbBATALIUH.
10. DneKTporpOBOAHOCTH PACTBOPOB DJIEKTPOJIUTOB. BinsHuEe Ha 37IEKTPONPOBOJHOCTH KOH-
LEHTpaluu, TEMIEPATYPbL, TPUPObI PACTBOPUTEIIA.
11.3akoH He3aBucumoro ABmxeHus HMoHOB Kombpayma. IlogBuxHOCTE MOHOB. AHOMalbHas
MOJABUKHOCTh HEKOTOPBIX HOHOB.
12. DIeKTPONPOBOTHOCTD CHIIBHBIX JJICKTPOIMTOB. DJIEKTPOPOPETHICSCKOE M PEIIAKCAIIMOHHOE
topmokenue. Dpdektsl Buna u [{ebas — donpkeHrareHa.
13. OcHoBbl Teopun OH3arepa AJis AIEKTPOIPOBOIHOCTH CUIIbHBIX 3JIEKTPOIUTOB.
14. Yucna nepenoca. Mctunnble u Kaxyiuecs. Metoabl onpeaencHus. 3aBUCUMOCTh YHCEN
IepeHoca OT TUIAa IPOTUBOMOHOB, KOHIIEHTPALUH, TEMIIEPATYPHI, pa3Mepa U 3apsja HOHOB.
15. TepmoanHaMKKa ralbBAHMYECKOTO 3JeMeHTa. Y ciaoBus oOpaTumoit paboTel. OO1ee Bbipa-
sxenue DJIC. TloHsTHE 2NIEKTPOAHOTO MOTEHIIMANIA.
16. DyeKTpOHBIN MOTEHIHAT. DKCIEPUMEHTAIBHOE ONPEEIIEHNE CTAaHJAPTHBIX AJIEKTPOIHBIX
noteHuuanos. Knaccugukanus 31ekTpoioB.
17. OcHOBBI TEOPUHU BO3HMKHOBEHHMSI NIEKTPOJHOro noreHuuana no Hepuery, Bonwra, [Iucap-
J)KEeBCKOMY — M3raphIlieBy.
18. TepMmomHamMHuyecKast yCTOHUMBOCTB 311eKTpoaoB. JJuarpamma I1yp06s.
19. Inddy3uonubiit noreHnran. MeTobl €ro 3IMMHUHUPOBAHMS.
20. Eqnnas mkana 35nekTpoAaHbix noteHnuanos H.A.M3maiinosa.
21. WneanbHO TONSAPU3YEMBI M HENOJSPU3YEMBIH 3JEKTPOIbL. JnekTpomeTp Jlummmana.
ONEeKTPOKANWUISIPHBIE SBJICHUS.
22. CTtpoeHue IBOMHOIO IEKTPUYECKOIO CJIOS HA TpaHMIE IIEKTPOoA — pacTBop. Teopemsl

I'enpmronsna, ['yu-Usnmena, llltepna u I'pama. CpaBHUTENBHAS XapaKTEPUCTUKA.

W
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11.2.2. Bonipocsl k 3K3aMeHY, IPOBOAUMOMY Ha 3 Kypce (110 okOHYaHUHM 6 cemecTpa)

JuddepennnanbHas U MHTETpajibHasi EMKOCTH JBOHHOTO AJIEKTPUYECKOTO CIIOSL.

Bunbl 351eKTpOAHBIX nTossipu3anui. [IpuanHbl UX BBI3BIBAIOLIHE.

Juddy3nonHas noiasipuzaus Npu KaToJAHOM PEarupoOBaHUHU MPOCTHIX HOHOB.

Pacuer npenensHOro ToKa AMQPGYy3UH 1O IEKTPOIHOMY OajaHCy Mmpolecca.
DKcrepuMeHTallbHasi METO/IMKA BBISIBICHUS BUJOB IPEJEIbHBIX TOKOB TU(PQPY3UN U peax-
LUN.

3aBUCUMOCTH MOJSPU3ALMUU OT IMJIOTHOCTH TOKA MPU €ro MaJIbIX U OOJIBIINX 3HAYECHUSX.

Ok whE

o
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7. OCOOCHHOCTH CTPOCHHSI JBOWHOTO JJICKTPHYESCKOTO CJIOS HA MOJYIMPOBOJHUKOBBIX 3JICK-
TpoJax. DIEKTPOIHbIE MPOIECCHl Ha MOITYIPOBOAHUKAX P-H M-TUIIOB.

8. OmpeneneHne KOHTPOIMPYIOIIEH CTaUU SJIEKTPOTIHOTO MPOLECCca 110 KPUTEPUATBHBIM KO-
s durmenTam ero nmoxyaorapuhMUIECKIX 3aBUCUMOCTEH.

9. MuddysnoHnas moasipusamus npu aHOJAHOM PACTBOPEHHU METAIOB ¢ 00pa30BaHUEM IPO-
CTBIX HOHOB.

10. KoaphunueHTsI miepeHoca B ypaBHEHUSIX 3JIEKTPOXUMHUYECKON KHHETHKH.

11. OcHoBHBIE OTIMYMS B MATEMATHIECKOM armapare Teopuii Tadens u Opymkuna-Doibmepa.

12. MexaHu3M KaTOHOTO BOCCTAHOBJICHUS OPraHMYECKUX BEIIECTB.

13. TIpuHIHUIIBI COCTABIIEHHS IICKTPOJHBIX OANAHCOB DICKTPOXUMHYECKHX MPOIIECCOB.

14. AHonHoe OKHCIIeHHEe OPraHHYECKUX BEIIECTB.

15. [IpuHIHUIIBI COCTABIICHHST YPABHEHHI 3IEKTPOXUMHYCCKON KHHETHKH.

16. CTaguitHOCTh 3JIEKTPOXMMHUYECKOTO TPOIECCa HOHU3AINH KUCIOPOJIA.

17. Beipaxkenue npeaeapbHOro Toka Auy3un 13 3JIEKTPOIHOTrO OajaHca mporecca.

18. DieKTpOXMMHYECKHI MEXaHM3M MPOLECCOB XMMHUIECKOM MeTaun3anuy. Biusuue merasia
OCHOBBI U BHJIa BOCCTAHOBHUTEIISI HA BO3MOKHOCTh MTPOTEKAHUS IIpoIecca.

19. Mexanusm BHeapenus Gocdopa U 6opa B MOKPHITHE MIPU XUMHUIECKOM HUKEITMPOBAHHH.

20. CoBpeMeHHbIE NPECTABIEHHS O MEXaHM3ME AHOJHOW MACCHBAIIUK METAJLIOB.

21. Teopust 3aMeNICHHOTO pa3psijia JJisi BOJOPOIHOIO MpoLecca.

22. Tuddy3noHHas moJspu3anyst MPH KaTOJHOM BBIJICICHHH METAUIOB M3 KOMILIEKCHBIX DJIEK-
TPOJIUTOB.

23. TemriepaTypHO-KMHETHYECKMI METOJ| ONpeaesicHusT dP(PEKTUBHON SHEPrUU aKTHBAIUH
AIEKTPOAHOIO Tpolecca.

24. TBepaodasHble 3JIEKTPOIHBIE PEBPAILCHUS , X OTIIMYHE OT HOHHOTO MEXaHU3Ma. Y CIIOBUSI
TaKUX MPEBpAICHUH BHYTPH TBEPIOH (a3bl.

25. Bpamiaromuiicst TUCKOBBIH 37eKTpo 1. Ero 0COOEHHOCTH ; M3ydaeMble C HUM ITapaMeTphI

26. Pexocubunanuonnas teopus Tadens 11 BOJOPOIHOIO Ipolecca.

27. ®a3oBas NOISAPU3ALIUY.

28. sIBneHne caMOperyIUPOBAHUST HCTHHHOM TNIOTHOCTH TOKA.

29. AHanu3 rajlbBaHOCTATHYECKUX KPUBBIX DJICKTPOIHBIX MPOIIECCOB.

30. MeTos!l ompe/ieNieH st TOKOB OOMEHA 3JIEKTPOIHBIX CHCTEM W3 MONSPU3AIHOHHBIX 3aBUCH-
MOCTEM.

31. AHanu3 MOTEHIHOCTATUYECKUX U MOTEHIIMOANHAMUIECKUX KPUBBIX DIICKTPOIHBIX MPOIIEC-
COB.

32. Unentudukarys BUIa KOHTPOIUPYIONIEH CTaIiu 3IEKTPOAHOTO mpomecca (nuddy3us, Xu-
MHUYECKasi peaklus CTaus nepeHoca, oopazoBaHue HOBOH (asbl).

33. Koo urmeHTs mepeHoca B ypaBHEHHUSIX SIEKTPOXUMHYECKON KHHETHKH.

34. TlpuurHBl HE3aBHCHMOCTH CKOPOCTH MACCHBHO-aKTHBHOTO PACTBOPEHHS METALTHYECKUX
AHOJIOB OT HOJISIPU3ALIH.

35. DreKTpOIHbIE TPOIIECCH B PACIUIABICHHBIX CPEIax; JIEKTPOIbl CPABHEHHSI.

36. DIEKTPOXUMUYECKHE METO/IBI OTIPEICIICHUSI COCTaBa KOMIUIEKCHBIX HOHOB.

11.3. TunoBsbIe BONPOCHI Il TEKYIIEr0 KOHTPOJIsI

11.3.1 O6pa3ubl BONPOCOB AJI NPAKTHYECKUX 3aHATHI
1. Koopduimentsl nepeHoca, UX CMBICH, CIOCOObI MX IKCHEPUMEHTAIBHOTO OINpeeseHus,
CJIy4ad paBE€HCTBA UX CYMMBbI YHCITY 3JIEKTPOHOB, YYaCTBYIOIIUX B 3JIEKTPOJHON PEAKIIUH.
2. OCHOBHBIC OTJIMYHUS B MaTeMaTH4YECKOM armapare Teopuit Tadens n @pymknna-Doasmepa.
3. TlpuHuMIBI onpeaeneHus KOHTPOIUPYIOIIEH CTaJuu 3JIEKTPOJHOrO IMpolecca Mo ero Kpu-
TepHabHBIM KO3 pULIEeHTaM.
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Uccnenoanus xapakTepucTuk JI9C METOIOM CHATHUS JIEKTPOKAMUIUISIPHBIX KPUBBIX.
DNEKTPOXUMHUYECKUE METOIBI ONPEICIICHUS] COCTaBa KOMILICKCHBIX IIICHOK.

6. IlpuHIUIBI ONpeneeHUsT KOHTPOIUPYIOMIEH CTaluu AIEKTPOJAHOTO IMpollecca Mo ero Kpu-
TepUATBHBIM KO3 UIIUCHTAM.

o

11.3.2 O6pa3usl 3a1a4 AJs NPAKTHYECKUX 3aHATHIH
1. PaccuuTaiiTe 3M€KTPOXMMHUYECKHUE SKBUBAJIICHTHI XpOMa B XPOMOBOKHCIIBIX PacCTBOpPaxX Ha OC-
HoBe CrO3 U B cepHOKHUCIBIX pacTBopax Ha 0CHOBE Cry(SOy)s.
2. PaccunraiiTe SIEKTPOXMMHYECKHE OSKBUBAJICHTHI KOMIIOHCHTOB TIpU pa3psiic HUKEIb-
KaJMHUEBOT0 aKKyMyJIsiTOpa
Cd + 2NiOOH + 2H,0 — Cd(OH), + 2Ni(OH),

Paccuwnraiite nonnyto cmiry pactsopa HpSO, -80r/n +ZnSO4 -1001/11.

Cpennuii nonHsid koddduiment akruBHoctu 0,1M Boanoro pactsopa HCI nipu 25°C paBeH

0,796. Paccunraiite aktusHocts HCI.

5. IoTeHmuan BoXOPOIHOro 3ekrpona mpu 25°C 10 OTHOLICHHIO K XJIOPCEpPeOPSHOMY JIIeK-
Tpoay cpaBHeHUs paBeH -0,7B. PaccuuTaiite pH pactBopa.

6. PaccunraiiTe KOHCTAaHTY HECTOMKOCTHU IIMHKOBOI'O KOMILIEKCA [Zn(OH)4]2', eciu Eo nisa
mpoiiecca Zn** +28 —Zn pasen -0,76B, a myis npornecca
Zn(OH)4*+2& — Zn+40OH pasen -1,216B.

7. Paccuuraiite npoussenenue pactsopumoctu Cd(OH),, ecnu Eq 11 mporecca

Cd(OH), +2& — Cd" + 20H" pasno -0,809B.

JUISL peaKiuu Cd* + 28 — Cd° cocrapaser -0,402B.

How

8. CocraBbTe 2IEKTPOAHBIN OagaHc KaToaHoro mpoiecca B cucreme (-) Pt/ H,SO4, Ho0. Kosu-
YeCcTBO MpouIe/ero snexrpudectsa 2F.

9. MeTozoM XPOHOIOTEHIMOMETPHH H3Y4ai0T KaToxHyIo peakiuo M3 +2& —M?* npu miorHo-
cri Toka 8,510 A/em?. Kooddurment nuddysun nonos M* pasen  0,89-10°cm?/c, noHOB
M2 pasen 0,69- IO'SCMZ/C, KOHIIEHTpalusi HOHOB M * cocrasmsier 0,012 Mo/ MUTpaLUs U
KOHBEHIIMS 3JIMMUHUAPOBaHbI. PaccunTaiTe KOHLIEHTPALIMIO HOHOB M3 y IIOBEPXHOCTH DJIEK-
Tpoaa uepe3 1 u 4c mocne Hayasa 31EKTPOIIN3a, a TAK)XKE EePEeX0HOE BPEMSL.

10.  Yepes pactBop CdCl,; mpomyckalid MOCTOSTHHBIN TOK MKy TUIATHHOBBIMHU 3JICKTPOIaMH
B TeueHune luyaca. Cuna toka paBHa 0,5A. Yucno nepeHoca tCd*'=0,414. Haiizure yOBLIb
CdCl, B kaTonuTe 1 aHOIUTE.

11. OnextpoocaxkaeHue nuHka Benyt npu 298K u3 pactBopa, copepxamiero 0,1 monb/n
cynbdara nuHkKa U 0,25 MOIB/1 cyib(dara HATPUS TIPU KATOJHOW TUIOTHOCTH TOKA 1,5A/1m>.
KonmeHTpaiust HOHOB IIMHKA Y TIOBEPXHOCTH JIEKTPO/Ia B 4 paza MeHbIIIEe UX 00bEMHON KOH-
neHTpauuu. Paccuutaiite >3QpQexTUBHYIO TOMLUHY TU(P(GY3HOHHOTO €105, eclu Kod(pduiu-
ent auddysnn noHoB MHKa paser 0,72+ 10 cm?/c.

11.3.3 O6pa3upbl 3a1aHuI A1 KOHTPOJILHOH PadoThI
KonTtponbHast pabora Ne 1
OneKTpoiHbIE OaTaHChl U 3aKOHBI 2JIEKTPOJIN3a

Bapuanr 1

3aganue 1. CocTaBUTh IEKTPOIHBIA OanmaHc i anekTpoimu3a BoxHoro pactBopa Cu(NOgz),.
DNEKTPOIN3 IPOTEKAET C UHEPTHBIMU 3JIEKTPOIaMHU.

3ananne 2. COCTaBUTDH IEKTPOAHBIN OamaHc ajs dmekTposu3a Bogauoro pactsopa NiCly. Diek-
TPOJIU3 MPOTEKAET Ha HUKETEBBIX AIIEKTPOJIaX.
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3aganue 3. CocTaBUTh AICKTPOIHBIH OanaHc aist anekTponu3a paciuiasa AlF;. Dnextponus mpo-
TEKaeT ¢ TPapUTOBBIMU JICKTPOJIAMHU.

3ananue 4. Onpenenute pH mpuKaToIHOTr0 IPOCTPAHCTBA MPU ICKTPOIU3E C UHEPTHBIMU JJIEK-
TpPOJIaMH BOJAHOTO pacTBOpa XJIOpHAa Kanblusa. Hanumure ypaBHEHUs 3JEKTPOAHBIX PEAKIUM U
CYMMAapHYIO PEaKlHUIO B 3JIEKTPOIHU3EPE.

3aganue 5. B Boge pactBopeno 10 r rumpokcuia Kaaus, CoAepkKaIlero npuMech Xjaopuaa Kajiusl.
PactBop noasepriu anexkrponusy. Ilpu sanekTponnse Ha aHOAE BbLAETMIOCH 224 M (H.y.) XJIOpa.
Bpruucnure mpoueHTHOE ColepyKaHUe MPUMECH B THIPOKCUIE KalHs, CUYUTas JIEKTPOIUTHYC-
CKO€ Pa3JI0’KEHHE BEIIECTB MOJHBIM.

3ananue 6. KyOuk co CTOpOHON 5 ¢M MOKPBUTH CIIOEM HHKENsI Ha TOJIIHUHY 25 MKM U3 pacTBOpa
conepskaniero cynbdar Hukend. Onpeaenute BpeMsi HUKETUPOBAaHUs, €CIH TUIOTHOCTh KaTOJHO-
ro Toka 4 A/nM’, a BEIXOJ 110 ToKy HuKelnsa 92 %. IlnoTHoCTh HUKENS 8,9 r/em’,

Konrtponsnas padora Ne 2
TepmonnHaMuKa pacTBOPOB CHIIBHBIX 3JICKTPOJIHUTOB
Bapuant Ne 1

1. BeIuuciIuTe HOHHYIO CHITY pacTBOpa cocrana (T/1):

CuSO,—2; Al,SO4-3.

2. Omnpenenute cpeanuit koddduiument akruBHoctu 3Mekrpoiuta Ca(NOs), , umeromero
KoHLeHTpauuto 1,3 % npu temneparype 30 oC. Husnexrpuyeckas nocrostHHas Boasl 80.

3. nsa uzmepenus snekrponpoogHoctu 0,12 N pactBopa xjopuaa kanusi B Boje mpu 18 °c
IPUMEHSUICS 3JIEKTPOIU3EP MPSIMOYTOJbHOTO CEYEHUs], CTEHKH KOTOPOIrO CIIYKUJIM JIEKTpoja-
mu. Pacctosinue mexay crenkamu 32 cM, a 00beM pactBopa B anektponusépe 60 mi. ConpoTus-
nenue pactBopa 280 Om. Onpenenute yACIbHYIO U SKBUBAJICHTHYIO 3JIEKTPOIPOBOIHOCTH pac-
TBOpA.

4. ConpoTuBiieHHE SIEKTPOIUTUUECKONW BaHHBI mipu 20 OC, namonueHHON pactBopom 0,02
M xnopuna kanus paBHo 72 Om. Y aenbHas 3J1€KTponpoBOIHOCTH 3Toro pactsopa 0,00253 Om
lem™. KakoBo GyeT COIPOTHBICHHE PACTBOPA, CCIH SICKTPOIH3EP HATIONHHUTH PACTBOPOM
MgCl, ¢ xonnentpanueii 0,08 M. DKBUBaJE€HTHasl IEKTPOINPOBOIHOCTh PACTBOPA XJIOPHIA
Maraug 83,1 cM*/OM T-3KB.

5. PacTtBop cepHoil kucnotsl ¢ KoHIeHTpanueil 0,098 M moaBepriiv 31eKTPOIU3y MEXAY
IUTATUHOBBIMHU 3JIeKTpoAaMu. YUepes snekTposinzep npoxoaus Tok 80 MA B TeueHue 90 MUHYT.
ITociie snexTponmsa >IEKTPOIUT B KATOJHOM IIPOCTPAHCTBE HMMEN KOHIGHTPAIMIO KHCIIOTHI
0,092 M. Onpesenute yncna nepesoca H' u SO4%.
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