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Pa6ouas mporpamma nucuumuiasel DJIEKTPOXMMUYECKAS KMHETUKA cocraBnena B
COOTBETCTBUU C (eiepabHBIM TOCYAapCTBEHHBIM 00Pa30BATEIbHBIM CTAH/IAPTOM BBICIIETO
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3aBenyronmii kageapoit pusmdeckoit xumun N.B.Danmna (7})
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B.B. Jlonenko, 3aBeayroumii kadeapoil opraHuueckoid u OMOOPraHUYECKON XUMHHU
®OI'BOY BO «KybaHckuit TOCy1apCTBEHHBI YHUBEPCUTETY, Tpodeccop, I-p. XUM. HayK.

H.H. Ilerpos, renepanpuelii qnupektop OOO «MHTemIeKTyalbHblE KOMIIO3UIIMOHHBIE
pemeHus», KaHJ. XUM. HayK.



1 ey 1 3a1a4M U3yYeHHU S JUCUMILIIHHBI

1.1. leap qUCHMIUIMHBI. (OPMUPOBAHUE Y CTYJICHTOB TEOPETHUYCCKUX 3HAHUK B 00-
JIACTH AIEKTPOXUMHUYECKON KUHETHKH.

1.2. 3agaun IMCUMIJIMHBI: OCBOSHUE TCOPETHUSCKUX 3HAHUN U IKCIIEPUMEHTAITBLHBIX
HaBBIKOB B 00JIACTH 3JIEKTPOXUMHUYECKON KHHETHUKH.

1.3. MecTo aucuuniunbl B cTpykrype OOII BO

JucnummmHa «OIeKTpOXUMUYecKash KHHETUKa» OTHOCHTCS K Yactu, Gopmupyemon
ydyacTHUKaMU 00Opa3oBaTesibHbIX OTHOuIeHui brnoka 1. Jucnumiubel (Moaynu) ydeOHOTO
miaHa. B cooTrBeTcTBUU ¢ pabouynMM yueOHBIM IJIAHOM JIUCLIMIUIMHA U3ydaeTcs Ha 4 Kypce.
Bua npoMexyTOYHOM arTecTauuu: 3a4€ErT.

N3yuenunto AUCIUTUIMHBL «DIEKTPOXUMUUYECKAsT KMHETHKA» MPEAIIECTBYET U3YUCHUE
muciumine «Marematukay, « HGOpMaMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUN U aHAIU3
JNaHHBIX», «Duznka», «Puzndeckass Xumus». J[aHHas TUCHUIUIMHA ABJISETCA MPEALIECTBYIO-
1€ 11 JUCHUIUINH «JIEKTPOXUMUYECKAsI SJHEPTeTUKA» U «XUMHUYECKUE UCTOUHUKHU TOKA.

1.4 IlepevyeHb MIAHMPYEMBIX Pe3yJbTATOB 00yYeHUsI MO0 AMCHMILINHE (MOIYJIIO),
COOTHECEHHBIX C MJIAHMPYEMbIMHU pPe3yJbTaTAMH OCBOEHHs 00pPa30BaTe/JbLHOI NMporpam-
MBI

N3ydyenne nanHoOW y4eOHOW NUCHIMIUIMHBI HAIPABICHO Ha opMHUpOBaHUE y 00ydaro-
HIUXCS] CJIICTYIOIIMX KOMIETEHIUM:

KOZ[ 1 HAMMCHOBAHUEC I/IH,IlI/IKaTOpa* JOCTHKCHUA

PesynbraTel 00yuYeHUs 110 AUCIUILIHHE
KOMIICTCHIIMHN Y v men

I1K-2. CriocobeH mpUMEHSATh COBPEMEHHYIO alnapaTypy MpH NPOBEICHUN HAYyYHBIX HCCIIEAOBAHHM, a TakXkKe 00-
pabaThIBaTh U aHAJM3UPOBATH NOJTYYEHHBIC PE3yIbTATHI.

HIIK-2.1. OcyiecTBisieT UCCIIEIOBAHUE XUMHU- 3HaeT COBpEMEHHBIE METOJbl HMCCIEIOBAHUS XUMHUYECKHX
YECKHUX COCITUHCHUN ¥ MAaTEPHAIIOB C HCIIOJIB30- COCIMHEHUII M MaTepUaJIOB C HCIIOJH30BAHHEM COBPEMEH-
BaHHEM COBPEMEHHOTO XUMHYECKOTO 000Py10- HOT'O XMMHUYECKOT0 000pYI0BaHHUSI.

BaHMs. YMeeT HUCIOJIb30BaTh COBPEMEHHBIE METOJIbI UCCIIEI0BAHUS

XUMHUYCCKUX COC,I[I/IHCHI/II\/’I 1 MaTepUaoB € UCIIOJIB30BAHUEM
COBPEMCHHOI'O XUMHNYCCKOI'O 060py,I[OBaHI/I$I.

Bnaz[eeT METOAaMH HCCIICJOBAHHUA XHMHYCCKUX COCIUHEC-
HHH U MaTepuajioB € HCIOJb30BAHMEM COBPEMCHHOTO XH-
MHYECKOT'O 060py;(0BaH1/m.

UIIK-2.2. O6pabaTbIBacT 1 aHAIU3UPYET IKCIIE- 3HaeT MeToabl 00pabOTKM M aHAIN3a HYKCIEPUMEHTAIBHBIX
PUMEHTAJIFHBIE TaHHBIE, TOyYCHHBIE C HCII0JIb- JTAaHHBIX, TIOJIyYE€HHBIX C WCIIOJIB30BAHUEM COBPEMEHHOI
30BaHUEM COBPEMEHHOM XMMHUYECKOM anmnapary- XMMHUUYECKOH annapaTypsl.

PHL Ymeer o0OpabaTbiBaTh M aHAIM3UPOBATH HKCIEPUMEHTANb-

HbIE JJaHHBIE, ITOJyYEHHBIE C UCIIOIb30BAHIUEM COBPEMEHHOMN
XUMHUYECKOH aImapaTyphbl.

Bnageer metogamu 00pabOTKH U aHAIHM3a YKCIIEPUMEHTAb-
HBIX JAaHHBIX, l'IOJ'Iy'-IeHHBIX C HCIIOJB30BAaHHUEM COBpeMeH-
HOM XMMHUYECKOH annaparypsl.

2. CTpyKTypa M coepKkaHue TUCHUILINHBI
2.1 PacnpeaesieHne TPyA0EMKOCTH AUCHMILIMHBI IO BUAaM pador

OO6mmas Tpy10EMKOCTh AUCHUILIMHBI cocTaBiseT 3 3ad.el. (108 ygaca), ux
pacrpeniesieHde Mo BUJaM padoOT MPEJCTaBICHO B TaOJUIE (011 CMYyOeHmos
0DO,).




Bun yuebHo# paboThl Bcero Cemectpbl
4acoB 3

KonrakTHasi paGoTa, B TOM YHcJje 64,2 64,2
AyIuTOpHBIE 3aHATHS (BCEro)
3aHATHSA JIEKIUOHHOIO TUIIA 20 20
JlaboparopHble 3aHATHS 40 40
3aHATHS CEMUHAPCKOTo TUIA (CEMHHAPBI, IPAKTHYE-
CKHUE 3aHSTHSA)
HNnas koHTakTHas padora:
KonTpons camocrositensHoi padotsl (KCP) 4 4
[Mpomesxxyrounast arrectanus (UKT) 0,2 0,2
CamocrosiTejibHasi padoTa, B TOM YHCJIE 43,8 43,8
[TpopaboTka y4yeOHOro (TeopeTudeckoro) MaTepuana 38 38
[ToaroroBka K TeKyIieMy KOHTPOJIIO 5,8 5,8
KoHnTtpoJs:
IToaroToBka K 3K3aMeHy
OO6mas Tpya10eMKOCTh yac. 108 108

3a4. e/l 3 3

2.2 CTpykTypa IMCUMIIIMHBI:
Pacnpenenenne BUOB yueOHON pabOThl M UX TPYJOEMKOCTH 1O pa3/ienaM JUCLHUILIN-
HBI.

No KonuuectBo yacos
pas- HanmenoBanue pasnenon AyautopHas Breayurop-
nena Bceero pabota Has paboTta
JI 113 JIP CPC
Beenenue. [Ipeamer u Metoab1
AJIEKTPOXUMHYECKON KMHETH-
ku. OCHOBHBIC ITOHATHUS. 3aKO0-
1 HOMepHOCTU T HY3NOHHON 76 14 0 30 30
KUHETUKHU, CTAJUU pa3psiaa —
MOHU3AINH, POTEKAHUS OKO-
JI0 3JIEKTPOa 3aMeJJICHHOU
XMMHYECKON PEaKIuu.
Hcnons3oBanue 3akoHOMED-
HOCTEH JIEKTPOXUMUIECKOM
2 KUHETHUKU B MPUKIIATHOMN IICK- 21,8 6 0 8 13,8
TPOXUMHH
Hmozo no oucyuniaune: 103,8 20 0 40 43,8




[Tpumeuanue: JI — nexknuu, I13 — mpaktuyeckue 3anstusi / cemuHapsl, JIP — maboparopubie

sansitusi, CPC — camocrosiTenbHas paboTa CTy/IeHTa

2.3 Copaep:xanue pa3/ieioB TUCHUILUINHBI:
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

KOHOMEPHOCTEMN
AIEKTPOXUMHUYECKOM
KUHETHKHU B MPHU-
KJIQJIHOM 3JIEKTPO-
XUMUU

po3uu MetamuioB. CTalmoHapHBINA TOTEH-
AN JICKTPoAa. AHOJTHOE PaCTBOPCHHE
METaJJIOB U CIIaBoB. CKOPOCTh KOPPO3HUHU.
MeTo/b1 3amuThI OT Kopposuu. [laccuBa-
1I1s1 TOBEPXHOCTU METAJIIOB U CILIABOB.
MexaHHU3MBI POCTa OKCHTHBIX TUICHOK.
DnexTpoxuMHuueckas sHepreTuka. [lep-
BUYHBIE U BTOPUYHBIE DJICKTPOXUMHUYECKHE
WMCTOYHUKHU TOKA, TOTUIMBHEIE SJIEMEHTHI.
Bnusinue KWHETUKHU AJIEKTPOIHBIX IpOIEeC-
COB Ha XapaKTePUCTHKU UCTOYHUKA TOKA.

HaumenoBanue ®dopma TeKyIIEero
No Coneprxanue paszena
pazzeina KOHTPOJIS
1 2 3 4
1. |Beenenue. Ilpeamer |Beenenue. Ilpeamer u merons! anexkrpo-  |KP, JIP
U METOJIbI AIEKTPO- [XMMHUECKON KUHETUKU. OCHOBHBIE ITOHS-
XMMHMYECKON KUHE- |TUs: DJIEKTPOAHBIN IOTCHIMA, ITOJIspU3a-
TUKU. OCHOBHBIE LU AJIEKTPO/Ia, IEpEHANPSKEHUE, CTa-
MOHATHS. 3aKOHO-  [JUIHOCTB 3JIEKTPOIHOIO Ipouecca. JInmu-
MepHocTu tuddy- |Tupyromas cragus. MeToa u3MepeHus me-
3MOHHOW KMHETUKH, [PEHAINPSIKEHUS dJIEKTPOA.
cTaguu pa3psaga — |3aKOHOMEPHOCTH TP PYy3MOHHOIN KHHETH-
MOHHU3ALUY, IPOTe- |KU. Tpu oCHOBHBIE ypaBHEHUS AUPPy3U-
KaHUs OKOJIO JJIEK- |OHHOW KuHeTukH. [lonspusannonHas Kpu-
TpOAa 3aMeAJICHHOH |Bast IpH cTannoHapHoi augdysuu. Pac-
XUMHUYECKOH peak- |[pe/ieleHre KOHLEHTPalud HOHOB B IIPH-
LUN. JIEKTPOJHOM CJIOE€ pacTBOpA IPHU CTALMO-
HapHOU T dy3un. IPdeKTHBHAS TOIIIN-
Ha 1ud¢y3nonHoro cios. [IpenenbHplii
g ¢ysuonnsiii Tok. UMnenanc BapOypra.
3aKOHOMEPHOCTH JJIEKTPOXUMHUUECKUX
MIPOLIECCOB, MPU KOTOPBIX HAPYLIAETCS
INEKTpOAHOE paBHOBecue. OCHOBBI TEOpUN
3aMEJICHHOIO pa3psja. Y paBHEHUE 4acT-
HOY U MOJIHOM MOJIAPU3aLMOHHON KPUBOM.
Tox oOmena. Koaddurment nepenoca.
OHeprus akTuBanuu. YpaBHeHue Tadens.
Nmnenanc Dpuutepa — Pananca.
BnusiHue 3aMeJIEeHHOT0 IPOTEKaHUS XU-
MUYECKON peaKkuy Ha epeHanpsKeHne
anekTpoaa. Peakunonssiii ciou. [Ipenens-
HBbII KnHeTH4Yeckuil Tok. Umnenanc ['epu-
niepa.
2. |Wcmonb3oBanue 3a- |OCHOBHI 3JICKTPOXUMHUYECKOH Teopuu kop- |KP, JIP

[Tpumeuanue: KP — konTponbHas padota, JIP — maGoparopnas padota




2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
He npenycMoTpeHs! y4eOHBIM IIaHOM

2.3.3 JlabopaTopHble 3aHATHS

Ne HaumenoBanue nabopaTopHbIX paboT

®opMa TeKylero
KOHTPOJISI

3 4

1. |Omnpenenenue cTeneHy SKpaHUPOBAHUS MIOBEPXHOCTH A1ekTpoaa  |JIP

IIPY U3MEPEHUU €T0 NEepEeHaNPsKEHUS C TOMOIIBIO KallUJUISIpa.

2. |H3ydeHue 3aBUCUMOCTH MpeAeabHOro 1uddy3noHHOro TOKa OT JIP

KOHICHTPAMH 3JICKTPOJIMTA.

3. |HccnenoBanue BIMSHUS IPUPOJIBI METAUIa HA TUNIOTHOCTH TOKa 00- |JIP

BBIACIICHUA BOJOPOJA.

MCHaA U KOB(b(I)I/II_II/IeHT IIEPCHOCA PCAKIHH IJICKTPOJIUTHUICCKOI'O

4, I/I3yquHe KHMHCTHUKHU JJICKTPOJHBIX IIPOLECCCOB MCTOJAOM J3JICKTPOI- JIP

HOIr'0 uMIICJaHca.

5. |HMccrnemoBaHue 31EKTPOXUMHUYSCKON MTaCCUBAIIUU METAIJIOB U JIP

CIIJIaBOB.

6. HccnenoBanue QJICKTPOXUMHYCCKUX XAPAKTCPUCTUK UCTOYHUKA JIP

TOKa.

[Tpumeuanue: JIP — maboparopnas padoTa.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
He mpexycMoTpeHs! yueOHBIM MIJIaHOM

2.4 IlepeueHb y4eOHO-MeTOAUYECKOI0 OOecredeHHs /IJIs CAMOCTOATEbLHOH pado-
ThI 00y4AIOMIMXCH MO JUCHUIIHHE (MOAYJII0)

No Bug CPC

[TepedyeHn yueOHO-METOIUYECKOTO 00€CTICUCHUS TUCITUTIITAHBI
0 BBITIOJTHEHUIO CAMOCTOSITENTLHOM pabOTHhI

1 2

3

1 |[IpopaboTka yueOHOro
(TeopeTuyeckoro) ma-
Tepuaia

1. Jamackun, bopuc bopucouu. DnekTpoxumus : yaeOHHK /
b. b. Tamackun, O. A. Ilerpwii, I'. A. [lupnuna. - 2-e u3.,
ucnp. u nepepad. - M. : Xumus : KonocC, 2008. - 670 c. : u. -
(Mot BeICIIEH mikosbl) (Y4eOHUKH U yueOHbIE TOCOOUS TS
CTYJEHTOB BBICIINX y4eOHBIX 3aBeieHui). - bubnuorp. : c.
659-665. - ISBN 9785981090646. - ISBN 9785953206846 :
748 p. - TekcT : HENOCPEACTBEHHBIN.

2. IIpakTUKyM 1O JIEKTPOXHMHUU : YIeOHOE OCOOHE ISl XUM.
crerl. By30B / b. b. Jlamackun u nap. ; nox pea. b. b. Jlamacku-
Ha. - M. : Beicmias mikomna, 1991. - 288 c. : un. - bubnuorp.: c.
285. - ISBN 5-06-001736-2 : 1 p. 90 k. - TekcT : Hemocpe-
CTBEHHBIN.

3. Hamackun, b. b. Dnexrpoxumus : yue6Hoe nmocodue / b.

b. Hamackun, O. A. Ilerpuii, I'. A. llupnuna. - 3-¢ u3z., ucmp.
- Cankt-IlerepOypr : Jlanp, 2022. - 672 c. - URL:
https://e.lanbook.com/book/211859 (naTa oOparuenwus:
18.04.2022). - PeskxuM mocTyIa: Uit aBTOPH3. MMOJIb30BaTENCH. -



https://e.lanbook.com/book/211859

ISBN 978-5-8114-1878-7. - TeKCT : 2JIEKTPOHHBII.

4. Metoauyeckrue peKOMEHIallK K OPTaHU3allid ayIUTOPHOM
Y BHEAYTUTOPHOM (CaMOCTOSTENbHOI) paboThl CTYACHTOB: Me-
toauueckue ykazanus / coct. T.I1. Cropoxenko, T.b. [Toun-
HOK, A.B. becnianios, H.B. Jlo3a. — KpacHonap: Ky6anckwuit
roc. yH-T, 2018. 89 c.

2 |[TogroroBka K BHINOJI-
HEHUIO J1a00paTOPHBIX
pabor

Metoaudeckue peKOMEHJAIMN K OpraHu3aluu ayJTuTOPHOU U
BHEAYJIUTOPHOU (CaMOCTOATENBbHOM) pabOTHl CTYJCHTOB: METO-
nudeckue ykazanus / coct. T.I1. Ctopoxkenko, T.b. [TounHoxk,
A.B. becnianos, H.B. Jlo3za. — Kpacuonap: Kybanckuii roc. yH-
T, 2018. 89 c.

Y4eOHO-METOANYECKHUE MaTepUalbl UIsl CAMOCTOSITETFHOM paboThl 00YJarOIIUXCS U3
YHUCJla UHBAIMJIOB U JIUIl C OTPAHMYECHHBIMUA BO3MOXHOCTSIMU 3710poBbsi (OB3) mpenocrais-
10Tcs B (hopMax, alaliTUPOBAHHBIX K OTPAaHMYEHUSM UX 3[0POBBS U BOCHPUITHUS HMHPOpMa-

Ouu:

JInst 1l ¢ HapyHIISHUSIMH 3PESHUS:

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,
— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
JUist 11 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA.
JlaHHBIN TIepedeHb MOXKET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHMHI€HTA

oOyJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

s GopmupoBanusi mpohecCHOHATBHBIX KOMIETSHIIMH B MPOIIECCe OCBOCHHS Kypca
UCIIONIB3YETCSI TEXHOJIOTHS MPOodecCHOHAIBHO-Pa3BUBAIONIETO 00YUEeHHUS, TTPELyCcMaTPUBAIO-
mjasi He TOJBKO Mepeaady TEOPETUYECKOTro Marepuana, HO U CTUMYJIMPOBAHUE MMO3HABATEb-
HBIX JCMCTBHI CTyleHTOB. YacTh NEKIIMOHHBIX 3aHATUN MPOBOAMUTCA B (opMe MPOOIEMHBIX
nexkuuii. B paMkax 5m1abopaTOpHBIX 3aHSITHI MPUMEHSIFOTCS METOJIBI MPOEKTHOTO OOydeHMS,
MCCIIEIOBATEIIbCKUE METOJIbl, METOJI KOHKPETHBIX CHUTyaluil. B mporecce caMocToATeNbHON
JESATENILHOCTH CTYJACHTHI YIIyOJSIOT U PACHIUPSIOT TEOPETUUECKHIE 3HAHUS, PEIIAlOT PacyET-
HBIE 33/1a4d, TaKXKe 3aJaHus, He TPeOyroIIre pacy€ToB, HO JJIsl BBITIOJHEHUSI KOTOPBIX HEOO-
XOJIUMO TITyOOKOE 3HaHUE COOTBETCTBYIOIIETO TEOPETUUECKOTO pa3iena.

Komu-
Cemectp Bun 3anstus Hcnonb3yemble HHTEPAKTUBHbBIE 00pa30Ba- qe-
(JI, TP, JIP) TEJIbHbIE TEXHOJIOTHHI CTBO
4acoB
8 JIP Becenpl 4
Pa36op cutyarmii 6
Pabota B MasbIx rpynnax 4
Hmoeo: 14

4. OueHoYHbIe CPeACTBA UIAl TEKYUIEro KOHTPOJISI YCIeBAeMOCTH U IPOMeEXKY-

TOYHOM aTTecTalluu

4.1 ®oHA OLIEeHOYHBIX CPEICTB /I MPOBeeHNs TeKyllel aTTecTalul




BAPHUAHT KOHTPOJIbHOM PABOTBI
M0 IUCHMIUIAHE “ DIIEKTPOXUMUYECKasi KUHETHKA”
Hanpasnenue noarorosku — 04.03.01 Xumus
[Tpoduns noaroroBku — GuznyecKas XUMH

Bapuanr 1

1. IlosicHuTe, YeM OTIMYAETCS DJIEKTPOXUMUYECKHUI METO/I TPOBEICHUS PEaKIIUi OT XUMHYe-
CKOTO.

2. Oco0eHHOCTH U3MEPEHHS MOTEHINAIOB MOISPU30BAHHBIX AIEKTPoa0B. KpaeBoii ahdexT.
3. Meron anekTpoanoro ummnenanca. OnpeaeneHne KUHETHUECKUX TapaMeTPOB JIEKTPOX -
MUYECKOU CUCTEMBI.

4. Kak BIMSIIOT 2JIEKTPOXUMHUECKHUE XapaKTEPUCTUKH 3JIEKTPOJOB HCTOYHUKOB TOKA Ha UX
XapaKTePUCTUKU?

N~ wWNE

10.

11.

12.
13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

4.2 ®oHJ OLIEHOYHBIX CPEJCTB /ISl IPOBeICHUs POMEKYTOYHOM ATTeCTAaluu

Bomnpocsl! k 3auéry
DneKTpoXuMHuueckue cucteMbl. OCOOEHHOCTH 3JIEKTPOXUMHUUECKUX PEAKIIHM.
3akon dDapajes.
CKOpOCTb NEKTPOXUMUYECKUX peakluuil. BeIxon 1o Toky.
OOpatuMble U HEOOpPATUMBIE IIEKTPOXUMUYECKHE CHCTEMBI.
DneKTpoaHas NoIspU3alus U NepeHanpsKeHue.
Knaccudukanus noisipu3aiioHHbIX SBJICHUH.
Buns! nepenanpsikeHus.
OcoOeHHOCTH M3MEPEeHUs] MOTEHIMAIOB MOJIIPU30BAHHBIX 3JEKTPoJ10B. [IpHuuHbI BO3-
HUKHOBEHUSI OMMUYECKOHN OIIMOKHM U3MEPEHNUs TOTEHIIaNA.
MeToabl ycTpaHEHUs OMUYECKOH OMIMOKU U3MEpPEHMsI TOTEHIHAIA.
OcoOeHHOCTH HM3MEPEHHs] NMOTEHLMAIOB MOJISPU30BAHHBIX AJIEKTposoB. KpaeBoil a¢-
GexT.
[ToTeHIIMOCTATUYECKNI M TAIbBAHOCTATHYECKUI METOJbI NOJIPU3ALMOHHBIX H3MeEpe-
HUH.
Judpdy3noHHoE nepeHanps>KeHue U MPUYUHBI €70 BOSHUKHOBEHMS.
PacrnipenienieHre KOHLEHTpAallMM HOHOB B IIPUAJIEKTPOAHOM CJIOE pacTBOpa IpPH CTaLUO-
HapHOU AU Py3un.
IIpyunHBI BO3HMKHOBEHHS MU PACUYET NPEAEIBHOM IJIOTHOCTH TOKA IPU 3aMEUIEHHOM
MAacCOIIEpEHOCE.
Bnusinue cocraBa pacTBOpa U T'MIPOJMHAMHYECKOIO PEKUMA Ha MPEAEIbHBIN TOK.
Pacuer nuddysnonnoro nepenanpsoxenus s 1updysuu.
KonBekTuBHas 1uQQy3us U METO]I BPALIAIOIIETOCs JUCKOBOTO 3JIEKTPOIA.
OcHoBbl nossiporpaduu. IloTeHman u TOK MOITYBOJHBI.
OCHOBBI TEOPHH IEKTPOXUMHUUECKOTO MEPEHATIPSIKEHUS.
Koaddunments nepenoca. Tok oOMeHa.
YacTHble ciydau pacyera 3JIeKTPOXUMUYECKOT0 NepeHanpsokeHus. Y pasaenue Taderns.
[TepenanpsixeHre XUMUYECKOW PEAKIIUH.
da30Bo€ NIEpPEHANPSIKEHUE.
MexaHu3MBblI JJIEKTPOKPUCTATUIN3ALIMH.
Kunernka aHOZHOTO pacTBOpeHUs MeTaiIoB. O0IIMe 3aKOHOMEPHOCTH aHOHOTO MOBE-
JICHUS] METAJUIOB.



26. Meron 2yeKTpoaHOTO MMItenanca. OnpeeeHne KHHETHUYECKUX MapaMeTpOB 3JIEKTPO-
XUMHYECKOM CHUCTEMBEI.

27. AHoIHAas IIaCCUBHOCTH METAJJIOB.

28. BrusHME aHHOHHOTO COCTaBa PacTBOpa HAa aHOJHOE IMOBEJCHIE METAJLIOB.

29. uarpammsl [TypOe m1s MeTamioB B BOJHBIX PacCTBOPAX.

30. HecranuonapHble MOJISPU3AIMOHHBIC 3aBUCHMOCTH IPY U3MEHEHUH IMOTEHIHAIA.

31. HMMmnynabCHBIN MOTEHIIMOCTATUYECKHI METO/I.

32. OmnpeneneHue TUMUTUPYIOIICH CTaUU C UCMOJIB30BAHUEM BPAIIAIOIIETOCs TUCKOBOTO
AJIEKTPO/IA.

33. IlepBu4HbIC U BTOPUYHBIC MIEKTPOXUMUYECKUE HCTOYHUKH TOKA.

34. TonnauBHBIE 2JIEMEHTEI.

35. BrnusHUE KHHETHKH 3JICKTPOIHBIX MPOIECCOB HA XapaKTEPUCTUKH UCTOUYHHKA TOKA.

O1eHOUHBIC CPECTBA ISl HHBAJIHMIOB | JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3]10-
POBBSI BEIOUPAIOTCS C YUE€TOM MX WHAWBUAYATBHBIX MICUXO()U3NIECKUX OCOOCHHOCTEH.

— TIpU HEOOXOMMOCTH MHBAJIHJIAM U JIMIIaM C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMU 3]10-
POBBSI IPEJOCTABIISIETCS TOMIOTHUTEIILHOE BPEMsI ISl TOJITOTOBKU OTBETA HA SK3aMEHE;

— TIpU TIPOBEJICHUH MPOLETYyPhI OLICHUBAHUS PE3yJIbTATOB 00yYSHHS NHBAINU/IOB U JIHIL
C OTpaHMYCHHBIMU BO3MOKHOCTSIMU 3/I0POBBS ITPEAYCMATPUBACTCS UCIIOJIb30BAHNE TEXHUYE-
CKUX CPEICTB, HEOOXOAUMBIX UM B CBSI3U C UX WHAMBHIYaTbHBIMH OCOOCHHOCTSIMU,

— TpU HEOOXOAMMOCTH Ul OOYYArOIIMXCSl C OrPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3710-
POBBSI 1 MHBAJIMJIOB IPOIEYpa OLEHUBAHUS PE3yIbTaTOB O0YYECHHUS 1O JUCIUILTUHE MOXKET
IPOBOUTHCS B HECKOJIBKO 3TATIOB.

[Tponeypa onieHUBaHMS pe3yIbTaTOB 00YyUEHHSI MHBAJUIOB U JIUI] C OTPAaHHYCHHBIMH
BO3MOXHOCTSIMM 3/I0POBbsl IO JUCUUIUIMHE (MOAYINIO) MPEeayCMaTpUBAET MpelIOoCTaBICHUE
uHpopManuu B hopMax, aJanTHPOBAHHBIX K OTPAaHUYEHHUSIM UX 37J0POBbS M BOCIIPHUITHS MH-
dopmanuu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst U1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B Ie4aTHoi (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

S. IlepeyeHb OCHOBHOM W JONOJHHUTEIbHON y4eOHOM JUTEPATypPbl, HEOOXOAUMOI
JJIS OCBOEHM S JUCUMILIMHBI (MOXYJIS)

5.1 OcHoBHas UTEparypa:

1. Tamackun, bopuc bopucosuu. Dnekrpoxumus : yueobnuk / b. b. Jlamackumn, O. A.
[Merpuii, I'. A. Hupnuna. - 2-e u3a., ucrp. u nepepad. - M. : Xumus : KonocC, 2008. - 670 c. :
wi. - ([ns Beicieit mikossl) (YueOHUKY U yueOHbIe TOCOOUS ISl CTYAEHTOB BBICIINX Y4eO-
HBIX 3aBeJIeHHH ). - bubmuorp. : c. 659-665. - ISBN 9785981090646. - ISBN 9785953206846 :
748 p. - TekcT : HEenoCpeCTBEHHBIN.

2. IIpakTUKyM 10 JIEKTPOXMMHUU : yueOHOe mocobue i XuM. crell. By30B / b. b.
Hamackun u ap. ; nox pea. b. b. Jlamackuna. - M. : Beicias mikona, 1991. - 288 c. : ui. -
Bbubnmorp.: c. 285. - ISBN 5-06-001736-2 : 1 p. 90 k. - Tekcr : HEMOCPEACTBEHHBIH.

5.2 JlonoiHUTENbHAS JIUTEPATYPA:



1. lamackun, b. b. Dnekrpoxumus : yaeonoe nocodue / b. b. lamackun, O. A. [Tet-
puid, I'. A. Ilupimna. - 3-¢ uzn., ucnp. - Cankr-IletepOypr : Jlans, 2022. - 672 ¢. - URL:
https://e.lanbook.com/book/211859 (nara obparuenus: 18.04.2022). - Peskum goctymna: s
aBTOpH3. moJsib3oBareneil. - ISBN 978-5-8114-1878-7. - TekcT : 3eKTpOHHBIH.

2. Metoauueckrie peKOMEHIalliy K OpraHu3aliy ayIuTOPHON 1 BHEAYAUTOPHOH (ca-
MOCTOATENIBbHOI) pabOTHI CTYACHTOB: MeToauueckue ykazanus / coct. T.I1. Ctopoxenko, T.b.
ITounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kyb6anckwuii roc. yu-1, 2018. 89 c.

5.3. Ileprognueckue u3gaHus
1. XKypnan «neKTpoOXUMHUS».
2. XKypnHan «Ycnexu XUMHAR.

6. Ilepeuyenb pecypcoB MH(OPMANHMOHHO-TEJEKOMMYHHMKAIMOHHON ceTn «UH-
TepHeT», He00XOAUMBIX VIl 0CBOCHUS IV CUMIIMHBI (MOLYJ151)

1. eLIBRARY - Hayunas snekrponnas oubanorexa (Mocksa) http://www.elibrary.ru/

2. DJNEeKTPOHHAs KOJUIEKIIWS HAYYHOW U TEXHUYECKOW MOTHOTEKCTOBOM U Oubimorpa-
¢buaeckoit nudopmanuu ScienseDirect — http://www.sciencedirect.com

7. Meroauyeckue YKa3aHUs I OOy4aKOLIUXCA IO OCBOEHHIO JUCHMILIMHBI
(Mmonmy.Jist)

VYcnemnoe OCBOSHUE IUCHMIUIMHBI TMPEANoJiaraeT aKTUBHOE, TBOPUYECKOE YYacTHe
CTyJIEHTA ITyTeM ILJIAHOMEPHOM, TOBCEIHEBHOM pabOTHI.

OO01mre peKoMeHIaIuu
W3ydyeHrne AUCUMIUIMHBI CJlEeNyeT HayuHaThb C MpopaboTKM pabouell HporpamMmbl,
0co00e BHUMaHHUeE, yJelsis IeNIsIM U 3a/1a4aM, CTPYKTYPE U COJICPKAHUIO Kypca.

CamocTosTenbHas paboTa MPOBOIUTCS C LEIbIO YIIIyOJIeHUS 3HAHUI 10 TUCIUTUINHE
U TIPETyCMaTPHUBACT:

- YTeHHE CTYJCHTAMU PEKOMEHJOBAHHOW JIMTEPATyphl U YCBOECHUE TEOPETUUYECKOTO
MaTepuaia TUCIUTUIAHEI,

- IOATOTOBKY K J1a00paTOPHBIM 3aHATHIM;

- paboty ¢ UHTepHET-UCTOYHUKAMU;

- MOATOTOBKA K 3aYeTy.

[TmanupoBaHre BpEMEHH Ha CAMOCTOSITENBHYIO paboTy, HEOOXOIMMOTO Ha M3y4YEeHHE
HACTOSAIIEH AUCUUIUINHBI, CTYJCHTaM Jy4Ille BCETO OCYIIECTBIISITh HA BECh CEMECTp, MPeay-
CMaTpUBas TIPH ITOM PETYJISIPHOE MOBTOPEHHUE MPOUIECHHOTO0 MaTepuana. Marepual, Mmoiy-
YEHHBIN Ha JIEKIHUAX, HEOOXOIUMO PETrYJISIPHO JOMONHITh CBEACHUSIMH U3 TUTEPATYPHBIX HC-
TOYHWKOB, IPUBEICHHBIX B padoUeii mporpaMme TUCIUTUTHHEL.

PaboTa ¢ KOHCIIEKTOM JIEKIIUI

[IpocMOTpUTE KOHCHIEKT cpa3dy TMOCie 3aHATH, OTMEThTe MaTepual KOHCIEKTa
JIEKIIMH, KOTOPBIN BBI3BIBACT 3aTPyJHEHUS M5l oHMMaHus. [lombiTaiiTech HAWTH OTBETHI Ha
3aTPYTHUTEIBHBIC BOITPOCHI, UCTIONB3Ysl PEKOMEHIyeMYIO JIUTepaTypy. Eciii camocTosITenbHO
HE yJa10chk pa3odpaThcs B MaTepuane, chopMyIupyiTe BOMPOCH U 00paTUTECh 3a TOMOIIIBIO
K MPEINoIaBaTe/i0 Ha KOHCY/IbTAIIMK WIIM OJFKalIIeld Jeknuu. PeryimsipHo oTBoauTE Bpems
JUIsl TIOBTOPEHMs IPOMJACHHOIO MaTepuaia, IPOBEPsis CBOU 3HAHUSA, YMEHUsS M HABBIKU I10
KOHTPOJIBHBIM BOTIPOCAM.

BrimonaeHune 1abopatopHbix paboT
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Ha 3anatum nonyuute y npenogasarens rpadyk BbIITIOJHEHHs J1a00paTOPHBIX padoT.
INTonyuute Bce HEoOXxoauMOE MeToauueckoe obecnieueHue. [lepen nocemenneM tadbopatopuu
U3Y4YHTE€ TEOPHIO BOINPOCA, MPEAINOIaraeéMoro K HCCIENOBAHUIO, O3HAKOMBTECH C
PYKOBOJICTBOM IO COOTBETCTBYIOIIEH pabOTe M MOATOTOBBTE IPOTOKOI NMPOBEAEHHS paboThI,
B KOTOPBIN 3aHECUTE:!

— Ha3BaHue paboThl;

— 3aroTOBKHU TaOJHMIL AJIs 3aII0JHEHUS 3KCIIEPUMEHTAIbHBIMU IaHHBIMHU HAOJIIOJCHUH;

— ypaBHEHHUS XMMHYECKHX PEaKIMi MpPEeBPalICHUH, KOTOpbIE OYIYyT OCYIIECTBICHBI
IIPpH BBIIIOJIHCHHHU SKCIICPUMCHTA,

— pacueTHble (GOPMYIIBI.

OdopmiieHne OTY4ETOB JOJDKHO IPOBOAMTHCSA IIOCHE OKOHYaHMA paboThl B
naboparopuu. o TOATOTOBKM K  3allUTe OT4YETa CJlEdyeT IPOaHaIU3UpOBaTh
SKCHICPUMCHTAJIBHBIC PC3YJIbTAaTbl, COIMIOCTABUTh HUX C H3BCCTHBIMHU TCOPCTUYCCKUMU
HOJIOKEHUSMHU, CHPAaBOYHBIMU WM JIMTEPATYPHbIMHU JIaHHBIMH, OOOOILIUTH pPE3Y/IbTaThl
I/ICCJIGIIOBaHI/If/'I B BHUJI€ BBIBOJOB I10 pa60Te, MoATOTOBUTL OTBETHI HA BOIIPOCHI, IPUBOAUMBIC B
METOAMYECKHX YKAa3aHUAX K BBIIOJIHEHUIO JJA0OPATOPHBIX padoT.

MeToanueckre peKOMEHIAIIMA PENOIaBATEISIM 10 METOJIUKE MPOBEICHUS OCHOBHBIX
BUJIOB YU4€OHBIX 3aHATUI

Jlexuuu

MeTtoauka 4TeHus JeKIuit

Jlex1uu SIBISIOTCS OJHUM U3 OCHOBHBIX METOZOB OOYYEHHSI IO TUCIUILUINHE, KOTOPhIE
JIOJKHBI peliaTh CIeAYIONIUe 3a1a4u:

— UBJOXKUTh BAXKHEHUIIMA MaTepuan MpOorpaMMbl Kypca, OCBEIIAIOIIMNA OCHOBHBIC

MOMEHTHI;

— pa3BUTh Yy CTYJIEHTOB MOTPEOHOCTh K CaMOCTOSITENIbHOW paboTe Haa ydeOHOW U

HAay4YHOU JIUTEPATYpPOU.

['maBHOM 3amaue KaxXI0H JEKIIUH SBISIETCS PACKPBITHE CYIIIHOCTH TEMbI U aHAIIU3 €€
TJIABHBIX IMTOJIOKCHHUHA. PekoMeHTyeTCcsl Ha MepBOM JISKIIUU JIOBECTH JI0 BHUMAHUS CTYJICHTOB
CTPYKTYpY Kypca U ero pa3zelibl, a B JalbHEHIIeM yKa3bIBaTh HauaI0 KaKJ0ro pasjiena, CyTh
U €ro 3aJjaud, a, 3aKOHYHMB M3JI0KEHHUE, IMOABOIUTH UTOT TIO0 3TOMY pa3zeily, 4TOOBI CBSI3aTh
€ro CO CJIEeIYIOIINM.

Coneprxkanue JTeKIui

Copmepxanuie JEKIHM ompexaensercs pabodueil mporpammoil kypca. Heobxomumo,
9TOOBI KaKJas JICKIMsS OXBaThlBajla M HWCYEPIbIBAJIA ONpEACICHHYI0 TeMy Kypca |
MPEJICTaBIsUIa COOOM JIOTHYECKU BIOJHE 3aKOHYCHHYIO paboTy. Jlydine COKpaTUTh TeMy, HO
HE JOIMycKaTh TepephiBa €¢ B TaKOM MeCTe, KOTJa OCHOBHAs Hes ellle IMOJHOCThIO He
packpbITa.

JlaGopaTopHblie 3aHITHS
Metoauka poBeAeHUs JJaOOPATOPHBIX 3aHATUH
[ensimu mpoBeieHUs 1a00PaTOPHBIX PAOOT ABISIOTCA:
— YCTaHOBJIEHHE CBA3€M TEOpUU C TPaKTUKOW B (QopMe HKCHEPUMEHTAIBHOTO
HOJTBEPIKICHUS MTOJIOKEHUH TEOPHH;
— 00y4eHHe CTy/IEHTOB YMEHUIO aHAIM3UPOBATh MOTYYEHHbIE PE3YbTaThI;
— KOHTPOJIb CAMOCTOSITEILHOM paboThl CTYJEHTOB [0 OCBOCHHIO KypCa;
— o0ydeHne HaBbIKaM TPO(PECCHOHATILHON e TETHPHOCTH
[{enu abopaTOpHOTO MPAKTUKyMa JTOCTUTAIOTCS HAUITYYIIUM 00pa3oM B TOM Cilydae,
€CIIM  BBIMOJIHEHUIO JKCIIEPHUMEHTa TMPEAIIECTBYET ONpeAeNCHHAas IOATOTOBHTEIbHAS
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BHeayauTopHas pabota. IlosTromy mnpenojaBaTtenb 00si3aH JOBECTH O BCEX CTYIEHTOB
rpaduK BBHIMOJHEHUS JIAOOPAaTOPHBIX pabOT C TeM, YTOOBl OHM MOTJIH 3aHUMAThCS
LeJICHANPABICHHON JOMAITHEN MOArOTOBKOM.

[lepen HayasioM OYEpPEAHOTO 3aHATHS MPENOJABaTENb JOJDKEH YIOCTOBEPHTHCS B
CTYZICHTOB K BBINIOJHEHHUIO J1a00OpaTopHO pabOThl MyTeM KOPOTKOTO

T'OTOBHOCTH

cobeceI0BaHus M TIPOBEPKU HAJMUUS Y CTYICHTOB 3arOTOBJICHHBIX MTPOTOKOJIOB IPOBEICHHUS
paboTHI.

8.

Ilepeyenn

UH(pOPMALIMOHHBIX  TEXHOJOTHIl, HCHOJb3yeMbIX  MNpH
OCYILECTBJIEHUM 00pa30oBaTeJILHOr0 Mmpomecca M0 JWUCHUILUIMHe (Moay.aw) (mpu
HEe00XO0IUMOCTH)

8.1 llepeyenb HHPOPMALHOHHBIX TEXHOJIOTHIi

8.2 IlepeuyeHb HEOOXOAMMOTO MIPOTPAMMHOI0 00ecIeyeHust

B mporecce mpenogaBaHus JAUCHUTUTHHBI HCIIOJIB3YETCSl CIEAYIOMEe MPOTrPaAMMHOE
obecneyeHue:
1. MS Office (Word, Excel, PowerPoint).

2. TlporpamMmMHOe obecrieueHHe s CIIa00BUIAIINX.

8.3 IlepeueHb HEOOXOAMMBIX HHPOPMAITHOHHBIX CIIPABOYHBIX CHCTEM
1. eLIBRARY - Hayunas snekrponnas ouodnnoreka (Mocksa) — http://elibrary.ru/
2. ScienseDirect — http://www.sciencedirect.com

9. MaTtepuajbHO-TeXHU4YeCKasi 0a3a, HeoOXoaUMMAsl Il OCyIleCTBJIEHUsI 00pa3o-
BaTeJILHOIO Mpolecca Mo AUCHHUIIUHE (MOIYJII0)

No

Bun pabor

MatepuaibHO-TeXHHYEeCKOe 00ecriedeHNe TUCIIUILTHHBI
(MOAy7sl) ¥ OCHAIIEHHOCTh

1.

JleknIMOHHBIE 3aHATHSA

Aymutopus — aya. 332, kopr. C (ynuma CTaBpomnoyibekas,
149). KomruiekT y4eOHOM Mebesn, MeloBasi J0CKa, mepe-
HOCHOE MYJIbTUMEINIHHOE 000pYyJOBaHHE.

JlaGoparopHble

THUA

3aHA-

VYuebHas ayquTOpUs AJIs IPOBEICHUS 3aHATHI TabopaTop-
Horo tumna ayn. 330, kopm. C (ynmuma CtaBpomnoiibeKas,
149), yKOMIUIEKTOBaHHAs CIICIHATH3UPOBAHHON MEOEIbIO
Y KOMITJIEKTaMH JJaOOpaTOPHBIX paboT, BKIIOYAIOUTUMU:

- noreHnuocrar-rainsBanocrtat I1-301,

- mmrregancmerp Z-1000P,

- HOTEHIIMOCTAT-TAlIbBAaHOCTAaT-UMIIeqancmeTp Autolab
100N,

- aBToMaru4deckuit Turparop Titroline 6000,

- pH-meTp Dkcmepr-001,

- BOJIbTMETp YHUBepcanbHblii B7-78-1,

- KogaykToMeTp Dkcnept-002 -2 1.,

- Tepmoctat xuakoctHbii TXK-TC-01/26,

- TYCUKH AJIEKTPOXUMUYECKHE,

- SYCUKH KOHAYKTOMETPUYECKUe - 2 IIT.,

- IepCOHAIIbHBIE KOMITBIOTEPHI -5 IIT.

I'pynnoBele (MHAUBU-
JIyalbHbIE) KOHCYJIbTa-

JA05051

Aynuropus — ayn. 332, kopn. C (ynuua CraBpornosibckas,
149).
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Tekymuid  KOHTPOJIb,
MPOMEXYTOUHAsT aTTe-
cTanus

Aynurtopust — ayn. 332, kopn. C (ynuma CtaBpomnoJibekas,
149).

CamocTosiTenpHast  pa-
6ota

KabGuHeTsl nnsi caMOCTOSATENhHONW pabOThI, OCHAIICHHBIE
KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJIKITFOUEHUS
K cetu «HTEpHET», IPOrpaMMON 3KPaHHOTO YBEIWYECHHUS
U obecrieueHHbIe JTOCTYIIOM B AJIEKTPOHHYIO MHGOpMaIu-
OHHO-00Pa30BaTENbHYIO Cpely yHUBepcutera — ayn. 329
kopi. C, ayn. 140 (ynmuna CtaBponosibckasi, 149)

13




