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PabGouast mporpamma muctumuabel 2.3.3 KangupaTckuii SK3aMeH IO CIEIUaIbHOMN
JUCHUIIIINHE "OnekTpoxumus" COCTaBJICHA B  COOTBETCTBUM ¢  DenepaibHbIMU
TrOCYJapCTBEHHBIMH TPEOOBAHHMAMHU K CTPYKTYpPE IPOrpaMM IOATOTOBKHM HAYYHBIX W HAYIHO-
MEJaroru4eckux KaJpoB B aCIHUPAHTYpPE, YCIOBUSM HX pealu3allid, CPOKAM OCBOCHHS 3THUX
MIPOrpamMM € YYETOM Pa3IMUHbIX (OpM 00ydeHHsI, 00pa30BaTEIbHBIX TEXHOJIOT U U OCOOCHHOCTEH
OTJICITBHBIX KATETOPUI aCIIMPAHTOB, YTBEPKJACHHBIMH MPUKa30M MUHUCTEPCTBA 00pa30BaHUS U
Hayku Poccutickoii @eneparuu ot 20 oktssOpst 2021 r. Ne 951.

PaGouast mporpaMMBbl TUCITUTUIMHEI COCTaBJICHA ( P
3abomnoukuii B.W., mpod., 1-p xuM. HayK, npod. /4':/2 Ay
Z 7/

[Tporpamma obcyxeHa u onoOpeHa Ha 3aceqanuu Kadeapsl GU3NIecKoil Xumun 23 anpers
2024 (mpotokoi Ne 12).

3asenyromuii kapenpoi damnna U.B. r OReccecc

[Tporpamma oOcCyxIeHa B 0100peHa y4eOHO-METONIECKON KOMUCCHEH (PaKyIbTeTa XUMUU H
BBICOKHX TexHojoruit 23 mast 2024 (npotokost Ne 7) ==

[Ipencenarens YMK dakynbrera becnanos A.B. LT




1. esab n3ydyeHUus QU CHUANINHBI

Obecrieuenne mpodeccnoOHATBHON MOATOTOBKH aCITUPAHTOB B OOJIACTH AJICKTPOXUMHUH U
3JIEKTPOXUMHYECKUX IPOU3BOJICTB.

Pabouas mporpamma mucruiuiiabl KanauaaTckuit Sk3aMeH 1Mo crielualibHON JUCIIUTIITTHE
"OnekTpoxumus" pa3paboTaHa Ha OCHOBAaHUU IIPOrPaMMBbl - MUHUMYMa KaHIUAATCKOrO 9K3aMeHa
no cnenuanbHOCTH 1.4.6. DIEKTPOXUMHUS IO XUMHUYECKUM, (DHU3UKO-MATEMaTHUECKUM U
TEXHUYECKUM HayKaM, YTBEP)KICHHOU NprukazoM MunoOpHayku Poccun ot 8 oktsaOpst 2007 1. No
274, pa3pabOTaHHOI SKCIIEPTHBHIM COBETOM BEICIIEH aTTeCTAllMOHHON KOMUCCHU 110 XUMUU (I10
HEOPraHWYECKOW XUMHH) TP ydacTuu Xumuieckoro daxkymnprera MI'Y um. M.B. JlomoHocoBa,
Wucturyra snexrpoxumun PAH u Muctutyra ¢pusznyeckoit xumun PAH.

2. 3a1a4u AUCHUIJIMHBI
®opmMupoBaHue TOTOBHOCTH
- (¢opmynupoBarh oOmmme, crenupUUecKue M YacTHBIC 3a/Ja4d B OOJACTH 3JICKTPOXUMHH U
ANEKTPOXUMHUYECKUX POU3BOJICTB;
- OCYIIECTBISAIT OTOOpP W peanu3aluio COoJepKaHus Y4eOHOro wMarepuana B 00JiacTu
ANEKTPOXUMHUUA U DJEKTPOXUMHUECKUX IMPOU3BOJACTB B COOTBETCTBHH C IEISAMH U 3aJadyaMu
MOJAMOTOBKU CHEUAINCTOB M0 CHELHATIBHOCTU «3JIEKTPOXUMUSY;
- BBIOMpaTh M PEATM30BBIBATH JJCKTPOXUMHYECKHE TEXHOJOTMH JUIS PELICHUS Pa3IuYHbIX
Hay4YHO-TEXHUUYECKUX 3aauy;
- BBHIOMpATh ONTUMANBHBIN 711 BBIIOJHEHUS KOHKPETHONW HAYYHOW MM HAYyYHO-TEXHUYECKON
3a/1a4i METO/1 UCCIIEIOBaHMS;
- MPEACTaBIATh PE3YNbTAaThl HAYYHBIX MCCIEAOBAHUN B OOJIACTH JJIEKTPOXMMHUHU B HAy4YHO-
HOIYJISIPHOM BHJIE U TPAHCIMPOBATH UX IMTOCPEICTBOM CPEICTB MACCOBOM MH(OPMAIIHH;
- UCIIOJIb30BaTh COBPEMEHHbBIE JOCTHKEHHSI B 00JIACTU ANEKTPOXUMHUU U CMEKHBIX JAUCHUILIINH
JUIsl pa3pabOTKU HOBBIX METOJI0B UCCIIEJOBAHMSI U HOBBIX 3JIEKTPOXUMHUECKHUX TEXHOJIOTUH.

3. MecTo AUCHUILIUHBI B CTPYKTYPe MPOrpaMMbl aCIMPAHTYPbI

Jucuunnuna Kanauaarckuil sk3aMeH MO CHelUalbHON AMCHUIUIMHE "DIeKTPOXUMUS"
otHocutcs K OOpa3oBaTellbHOMY KOMIOHEHTY «JlucuMIuiMHBI (MOJYJIM)» MpPOrpamMMbl
ACIUPAHTYPHI.

4. TpeGoBaHus K pe3yJIbTaATaM OCBOCHHS TUCHUIIIUHBI
N3yuenne jaHHOM yueOHOM TUCIMITIIMHBI HAIIPAaBICHO HAa (POPMUPOBAHHE Y O0yUarOIIUXCS
cnenuanbHbix komnereHuui (CK)

No Ko 1 HauMeHOBaHue NHaukaTopel JOCTUKEHUS KOMIIETEHIIUU

ILIIL. KOMIIETEHITUA

1. OHK-1 -  CnocobHocth K | [leMOHCTpHpYET MPUMEHEHUE METOOIOTHH U
KPUTHYECKOMY aHAJIHM3y M OLEHKE | METOJOB TEOPETUUECKHX U IKCIIEPUMEHTAIBHBIX
Hay4YHBIX JIOCTV)KEHHH, | HAyYHBIX UCCIIEIOBAHUM.
TCHEPUPOBAaHHUIO HOBBIX HJEH B
Hay4YHO-HCCIIeI0BAaTEIbCKON u
npodecCHOHAIBHON e TEbHOCTU

2. CK-1 Cnocobnocts k npumeHennto | 1. IlpoBoauT HayuyHble wucciepoBaHus B 00JacTu

B XO0JI€ COOCTBEHHBIX Hay4YHBIX QJICKTPOXUMHUHN C MIPUMCHCHUEM METOOOJIOTHH,
I/ICCJ'IC,I[OBaHI/Iﬁ METOOOJIOTHYCCKHUX MIOHATHHHO- KaTCropuajJibHOro U TCPMHHOJOTHYCCKOT'O

OCHOB, NOHSATHIHHO- | ammapaTa JIeKTPOXUMHH.
KaTeropuagbHOTO u | 2. YuuTeiBaeT B  WCCIEJOBAaHUAX  OCOOGHHOCTH
TEPMHHOJIOTHYECKOTO amnmapaTta | COBPEMEHHBIX TeHJIEHIHI Pa3BUTHS SJIEKTPOXUMUH.
IEKTPOXUMUH

3. CK-2 CnocobHocTs mNpUMEHSTH | BeigBnser, aHanu3upyeT W mpenjaraeT IyTH pPELIeHUs
MIEPCIIEKTUBHBIE METOJIBI | TIPOOJIEM HEONPEAEeNEHHOCTH M pHCKa B KOHTEKCTE
WCCIJIEIOBAHNS 3aKOHOMEPHOCTEH M | UCCIIECIOBaHUI CTPYKTYPHBIX 3JIEMEHTOB

0co0eHHOCTEH q)YHKL[I/IOHI/IpOBaHI/Iﬂ QJICKTPOXUMHUYCCKUX CUCTEM, IMPOLECCCOB U TEXHOJIOTHH.




IL.II.

Kox u HaumenoBanue
KOMIICTCHIINN

I/IHIII/IKaTOpBI JOCTHMIXKCHUSA KOMIICTCHIIMN

QJICKTPOXUMHUYCCKUX
mpouecccoB u

pHcka

CHCTEM,
TEXHOJIOTUH
YCIOBHSIX HEONPEAETIEHHOCTH U

B

CK-3
UCIIOJIB30BaTh

1A neneu
byHIaMEeHTaTbHBIX
HPUKIIaJHBIX
IICKTPOXUMHUH

CrnocobHoCTh
pe3ynbTaThl
COBPEMEHHBIX HCCIENOBAHUI
peuieHus

"u
3aJa4

JleMOHCTpHpYeT 3HaHHE OCOOCHHOCTEH METOI0B U3yYCHUSI
JIIEKTPOXUMHUECKHX CHCTEM U TPOIECCOB JUIA PEIICHHS
MPUKIATHBIX 33724 3JICKTPOXUMUH.

5. CTpykTypa JUCHMILIMHBI 110 04HOI (hopMe 00yUeHHs.
O6mas Tpy10€MKOCTh AUCIUILTHHBI cocTaBisieT 5 3au.en. (180 yacoB), ux pacnpenenexnue
0 BHJIaM pa0OT MPEICTaBICHO B TaOJIHIIE:

Bun yaeOHo# paboTh Bcero Cemectpsl
(dachn)
(uacoB) 3

KonraktHasi paboTa, B TOM YHcCJIe: 72 72
ayJMTOPHAsI M0 BUJIaM Y4eOHbIX 3aHATHIi (BCero) 72 72
B TOM 4mcJe:
— JIEKLIUHA 36 36 -
— MPAKTHYECKUE 36 36 -
— 1abopaTopHbIC -
HNHas koHTaKTHas padoTa: 0,2 0,2
IIpoMexyTouHas aTTeCTaLUs 0,2 0,2
CamocrosiTejibHasi pa6oTa, B TOM YHCJI€: 108 108
[TpopaboTka yuebHOro (TeOpeTUYECKOro) MaTepuana 36 36 -
BrImonHeHNe HHIMBUAYaTbHBIX 331aHAN (TIOJITOTOBKA 36 36 i
coOOLIeHUH, Tpe3eHTaluil)
IlonroTroBka K TEKyIIEMY KOHTPOJIIO 36 36 -
OO0mas Tpy10eMKOCTh yac. 180 180 -

3a4. e/l 5 5

6. Conepkanue TUCHUILVINHBI 110 09HOM (popme 00yueHust

[To utoram mM3yyaemMol JUCIHUILIMHBI acCIUPaHThI (00yJaromuecs) cAal0T KaHAUIATCKUN

JK3aMEH.
JlucuuiuinHa M3y4aercss Ha 2 Kypce, B 3 ceMecTpe 10 yueOHOMY TUTaHy OYHOH (hOpMBI
o0yueHusl.
Buabl yueoHoii padoThl, BKJIIOYAS CAMOCTOSITEIbLHYI0 padoTy
Ne Tena. g CTY/IEHTOB H TPYA0EMKOCTh (B Yacax)
n/ OCHOBHBIE BOTPOCHI 2 Ipaktuueckue | JlaGopatopn | Camocto
I &) .HGKHI/II/I 3aHATHUA bIC 3aHATUSA SITCIIbHAA
pabora
IIpeamer m cTpykTypa
1 | coBpeMeHHOIt 3 4 4 - 12
3JeKTpoXuMun. Mecto




Buabl yue6Hoii padoThl, BKJIIOYAS CAMOCTOSITEIbHYI0 padoTy

No Tema. g CTY/A€HTOB U TPYA0EMKOCTh (B Yacax)
n/ OCHOBHBIE BOMPOCHE z IIpaxTHyeckue Jlabopatopn | Camocto
I @) HGKHI/II/I 3aHATHUA BbIC 3aHATHA ATCIbHAA
pabota
ANEKTPOXUMHUU  CPEIU
JIPYTUX HayK.
OcHOBHbIE
UCTOPUYECKHE  DTaIlbl
pa3BUTHS
AJIEKTPOXUMHH.
O6slactTd  IPUMEHEHHUS
AJIEKTPOXUMHH.
CoBpemMeHHbIe
AJIEKTPOXUMHYECKHE
MIPOU3BO/ICTBA.
DneKTpoMeMOpaHHbIC
TEXHOJIOTHH.
TepmoanHamuka
pacTBOpoOB
3JICKTPOJIUTOB. DHEPTHS
u SHTPOIHUS
2 | conpBaranuu WOHOB. 3 4 4 - 12
KoaddpummenTst
AKTHBHOCTH HOHOB,
METO/IbI ux
ONpeICTICHUSI.
Kiaccnueckas  Teopus
Jlebas-Xrokkens.
CoBpeMeHHOe
COCTOSIHHE TEOPUH
3 | pacTBOpOB 3 4 4 - 12
ANEKTPOJIUTOB. MeTobl
WCCJICIOBAHUS
pacTBOpPOB
AJIEKTPOIUTOB
DIEKTPONPOBOIHOCTh
pacTBOpOB
ANEeKTpoauTOB. Ymcna
nepeHoca,
MOJBU>KHOCTH
OTACIBHBIX VOHOB.
DnekTpodopeTndecKuit
4 |\u penakcanMOHHbBIN 3 4 4 - 12
apdexTel.  DpdexTs
Buna u Jebas-
danbKeHTareHa).
Crpykrypa "
AIEKTPONPOBOAHOCTD
HEBOJHBIX PacCTBOPOB,
paciiaBoB, TBEPIBIX H




Ne
n/

Tema.
OcHOBHBIE BOTIPOCHI

Cemectp

Buabl yue6Hoii padoThl, BKJIIOYAS CAMOCTOSITEIbHYI0 padoTy
CTY/A€HTOB U TPYA0EMKOCTh (B Yacax)

Jlexmun

IIpakTuueckue
3aHATHSA

Jlabopatopu
BI¢ 3aHATHU

CamocTo
SATeNbHAs
pabota

MMOJIMMEPHBIX
QJICKTPOJIMTOB.

TepmonnHamuka
raJlbBAHUYECKOTO
DJIEMEHTAa, YpaBHEHUE
I'n66ca-I"'ensmrosbla.
DIEKTPOXUMHUYECKOE
paBHOBECHE Ha TPaHUIIE
IBYX
HECMEIIHBAIOIINXCS
JKUJKOCTEH, Ha
MeMOpaHaX ®  HOH-
CCJICKTHBHBIX
ANEKTPOAAX.
DIEKTPOXUMHUYECKUE
CEHCOPBl U TMPUHIUIIBI
UX paboTHL.

12

JIBOMHOM
ANEKTPUYECKUI  CJIOM,
MEXaHU3M €ero
oOpa3oBaHus,
MMIIEJIAaHC 3JIEKTpoJa U
HKBUBAJICHTHBIC
ANEKTPOXUMUYECKHE
cxeMbl. Kimaccuueckue u
COBPEMEHHBIE METO/bI
W3y4YeHUs TPaHUIIBI
paznena 3JIEKTPOJ-
pactBop, JBoiiHOM
ANEKTPUUECKUN CIION HA
rpaHuLe MeMOpaHa-
pacTBop.

12

Kuneruka
AIEKTPOJIHBIX
npoiieccoB. OCHOBHBIE
MOJIOKEHUS TEOPUH
3aMEJUIEHHOT0 pa3psa.
Tok oOMeHa.
Kunernueckue 51
KaTAJINTUYECKUE TOKH.
Metoabl yCTaHOBJICHUS
MexXaHu3Ma
AJIEKTPOXUMHYECKUX
peakuuii.

12

DyH/IaMEHTAJIbHBIE
aCIIEKTBI MIEKTPOXUMHUHU
ITPOBOISAIINX

12




o Buabl yue6Hoii padoThl, BKJIIOYAS CAMOCTOSITEIbHYI0 padoTy
No Tema. § CTY/A€HTOB U TPYA0EMKOCTh (B Yacax)
n/ OCHOBHBIE BOMPOCHE z IIpaxTHyeckue Jlabopatopn | Camocto
n &} Jlexuuu 3aHSTUS bl€ 3aHATHUS | SATEIbHAS
pabota

MOJIUMEPOB.  SIBieHUA

SHGKTpOXHMI/I‘ICCKOﬁ

AHTEPKAIALUN.

[TpoGaembr

OMOIEKTPOXUMHUHU.

:‘)HGKTpOXI/IMI/I‘ICCKI/Ie

IMPONU3BOACTBA.

[TepBuunbie u

BTOPUYHEIE HCTOYHUKU

TOKa COBpeMCHHBIC
9 | xumuveckue 3 4 4 - 12

HNCTOYHHNKHN TOKa

(JIuTHEBBIE WCTOYHUKHU

TOKa,

CYNEPKOH/ICHCATOPHI).

TonnuBHBIC 31€MEHTHI.

He
peyCcMOTp
Htoro 36 36 €HO 108
y4eOHBIM
JIAHOM

7. O6pa3oBaTe/ibHbIE TEXHOJIOTHU

Jia popmupoBaHus NpodecCHOHAIbHBIX KOMIIETEHLUH B IMpPOLECCE OCBOEHHUS Kypca
MCIIOJIb3YETCSI TEXHOJIOTHS MPOQPECCHOHANBHO-PAa3BUBAIOLIETO 00yUeHus, pelycMaTpUBaroIas
HE TOJBKO Ieperady TEOPETHYECKOro MaTepuana, HO W CTHUMYJIMPOBAHUE I03HABATEIbHBIX
JIEMCTBUM CTYAEHTOB. IIpu nmpoBeneHny JIEKIIMOHHBIX 3aHIATHI UCIOJIB3YIOTCS MYJIBTUMEANITHBIE
npe3eHTaluy. B pamkax npakTU4ecKuX 3aHATUN MPUMEHSIOTCS METOAbI POEKTHOTO 00yUYeHus,
HCCIIEI0BATENIBCKUE METO/IBI, METOJl KOHKPETHBIX CUTYalUN.

VYcnemHoe ocBoeHME MaTepuana Kypca MpeanosiaraeT OONbIIYI0 CaMOCTOATEIbHYIO
paboTy acnupaHTOB U PYKOBOJCTBO ATOM pabOTON €O CTOPOHBI IpenojaBatens. B mporecce
CaMOCTOSTENIBHOW ~ JI€ATEIBHOCTH  CTYACHTBI OCBAMBAlOT M  AHAIM3UPYIOT IIE€PEIOBOMU
He1arOrMYeCKUi OMbIT, UCTIONB3YS UMEIOLIYIOCS JIUTEPATypy U HH(POPMAITMOHHBIE TEXHOJIOTHH.

Jnst v ¢ OrpaHUYEeHHBIMH BO3MOYKHOCTSIMHU 370pPOBbS IIPELYCMOTPEHA OpraHU3aLMs
KOHCYJIBTAIMM C MCIIOJIb30BaHUEM JIEKTPOHHOM MOYTHI.

8. IlepeueHb OCHOBHOI M JOMOJHUTEIbLHON y4eOHOI IuTEepaTypbl

OcHoBHas1 yueOHas1 IuTEpaTypa
HamackuH, b.b. Dnekrpoxumus [DnekTpoHHBbIH pecypce] : yuebd. mocodue / b.b. Jlamackun, O.A.
[Terpuit, I'.A. Hupnuna. — DnektpoH. gaH. — Cankt-IlerepOypr : Jlanp, 2015. — 672 ¢. —
Pexum noctyna: https://e.lanbook.com/book/58166. — 3ari. ¢ skpana.

JI1st OCBOEHWMSI TUCIUTUTMHBI MHBAIAAAMHA U JIUIIAMU C OTPAHUYCHHBIMHA BO3MOKHOCTSIMHU
3/I0pOBbsI UMEIOTCSl M3JJaHUS B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUYHBIX CHCTEMaXx
«/lanvy u « FOpaumy.

JlonoJiHuTeIbHASL yUeOHAas JIuTepaTypa



DUBHKO-XUMHUUECKHE OCHOBBI JIEKTPOXUMUH [ TeKCT] : ydeOHUK /ISl XUMHUECKUX U
XUMHUKO-TexHoJor. cretl. yH-ToB / 0. S. Jlykomckwii, 0. [1. 'amOypr. - lonronpyaHsiii :
Nurtennexr, 2008. - 423 c. : un. - bubnuorp. B konue yacteit. - ISBN 9785915590075 : 777.92.

MemOpanbl 1 MeMOpaHHbIE TEXHOJIOTHH, ToA pel. A.b. SIpocnaBuesa [ DnekTpoHHBIH
pecypc] : M.: Hayunsriit mup, 2013. — 611 c. Pexum nocrtyna:
http://biblioclub.ru/index.php?page=book_red&id=468334&sr=1

Y4eOHO-MeTOAUYECKUE MaTepHalbl JJIsl CaMOCTOSITENIbHON paboThl OOyYaromMXcs W3
YKCJIa UHBAIKMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) npegocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM HX 3JOPOBBS U BOCIIPUATHS UH(POpMALIUU:

9. MeToauyeckne yKazaHus sl 00yYAKOIIUXCSI TI0 OCBOEHHIO TUCIIHIJIMHBI

VYcnemHoe OCBOCHHME IUCHUIUIMHBI TPEANoJaraeT akTUBHYIO, TBOPYECKYIO pPadoTy
acrnypaHTa Ha 3aHATHUAX JEKIMOHHOI'O U CEMHHAPCKOI'0 THIA, a TAKXKE BO BPEMS BbINOJIHEHUS
1abopaTOPHBIX padoT.

CamocrosrenbHas paboTa MPOBOJAUTCA C LIENbI0 YIUIyOJeHHUs 3HaHUHM MO AMCLUUILUIMHE U
IpelyCMaTPUBAET:

- YTEHUE CTYIEHTAMHM PEKOMEHJOBAaHHOM JIUTEpaTypbl M YCBOECHHE TEOPETUYECKOTO
MaTepuaia JUCLUILINHBI,

- IOJITOTOBKY K MPAKTUYECKUM 3aHATHUSM;

- paboty ¢ lHTepHET - HCTOYHUKAMH;

- IOJITOTOBKA K 3ayeTy.

CamocrosaTenbHas paboTa acNUPaHTOB NMPOBOAMTCS B (opMe H3YUYCHHS OTAEITBHBIX
TEOPETUYECKUX BOIPOCOB M0 IPE/UIaraeéMoi JInTepaType ¢ AaJbHEHIIMM UX OOCYXICHHEM Ha
ayJIUTOPHBIX 3aHATHAX. BO BpeMs caMOCTOATENBHOHM MOATOTOBKH OOydaromipecs 00ecrieueHbl
JOCTYIOM K 0a3aM JaHHbIX, 0MOanoTeyHsiM hoHmaM u cetu HTEpHET.

No HaumenoBanue [Tepedenp yueOHO-METOAMUECKOTO 00SCTICUCHHST JUCIUTUTHHBI 1O
B pazzena BBINOJIHEHUIO CAMOCTOSITENbHOM paboThl

1 2 3

1/BBenenue B 1. Tamackun, b.b. Dnexrpoxumust [ DneKTpOHHBIN pecypc] : yueO.
JIIEKTPOXUMHUIO nocodue / b.b. lamackun, O.A. [lerpuit, I'.A. Lupnuna. —
OnektpoH. gaH. — Cankr-IlerepOypr : Jlanp, 2015. — 672 ¢c. —
Pexum noctyna: https://e.lanbook.com/book/58166. — 3ari. ¢
JKpaHa.

2. ®U3UKO-XUMHUYECKHUE OCHOBBI 31eKTpoxXxuMHH [ TekeT] : yueOHuK
JUTSL XUMHYECKUX U XUMUKO-TEXHOJIOT. criell. yH-ToB / 1O. f.
Jlykomckuit, FO. [I. T'amOypr. - Joaronpyausiit : UHTeNI€KT,
2008. - 423 c. : ui. - bubnuorp. B koHIe yacteid. - ISBN
9785915590075 : 777.92.

3. Meronnveckne peKOMEHIAIMH K OpTaHU3aIliH ayTUTOPHOHN 1
BHEAYJIUTOPHOM (CaMOCTOSTENbHON) pabOTHI CTY/IEHTOB: METO-
nudeckue ykazanus / coct. T.I1. Ctopoxkenko, T.b. [TounHok, A.B.
becnanos, H.B. Jlo3a. — Kpacuoxap: Ky6anckuii roc. yu-t, 2018.
89 c.

2{TepmonnHaMuKa 1. lamackuH, b.b. DnexTpoxumust [ DNEeKTpOHHBIHN pecypc] : yueo.
pPacTBOPOB nocobue / b.b. Jlamackun, O.A. Tletpwii, I'.A. lupnuna. —
IIEKTPOJINTOB OnextpoH. naH. — Caunkr-IlerepOypr : Jlans, 2015. — 672 ¢c. —
Pexxum noctyna: https://e.lanbook.com/book/58166. — 3ari. ¢
9KpaHa.

2. ®U3UKO-XUMHUYECKHAE OCHOBHI AIeKTpoxXuMuH [ TekcT] : yaeOHUK
JUI XUMUYECKHUX U XUMUKO-TEXHOJIOT. criell. yH-ToB / FO. S1.
Jlykomckuid, 0. JI. T'amOypr. - Jlonronpyaueiii : MaTENI1EKT,



http://biblioclub.ru/index.php?page=book_red&id=468334&sr=1

2008. - 423 c. : un. - bubnuorp. B koHIe yactei. - ISBN
9785915590075 : 777.92.

3. Meronnvecknue peKOMEHJAIMK K OpraHu3aIlliuy ayTUTOPHOHN U
BHEAyIUTOPHOI (CaMOCTOSATENBHON) pabOThI CTYIEHTOB: METO-
nnaeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [TounHok, A.B.
becnanos, H.B. Jlo3a. — Kpacnonap: Ky6anckuii roc. yu-T, 2018.
89 c.

{Teopus [ebas-

XIOKKEJIS

1. Tamackun, b.b. Dnekrpoxumust [ DeKTpOHHBIN pecypc] : yueO.
nocobue / b.b. lamackun, O.A. [etpuii, I'.A. Hupauna. —
OnektpoH. nan. — Cankr-IlerepOypr : Jlanp, 2015. — 672 ¢c. —
Pexum noctyna: https://e.lanbook.com/book/58166. — 3ari. ¢
JKpaHa.

2. ®U3NKO-XUMHUYECKHE OCHOBHI 1eKTpoxumMuH [ Tekcr] : yueOHuk
JUISL XUMHUYECKHX U XUMUKO-TEXHOJIOT. crell. yH-ToB / FO. Sl
Jlykomckwid, FO. JI. 'amOypr. - lonronpyauerii : HTEIUIEKT,
2008. - 423 c. : un. - bubnmorp. B KoHie yactei. - ISBN
9785915590075 : 777.92.

3. MeTtoauueckuie peKOMEHIallMK K OpraHu3aI[iy ayIUTOPHON U
BHEAYJUTOPHOM (CaMOCTOATENHLHOM) pabOThI CTYIEHTOB: METO-
nuaeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [lounnok, A.B.
becnanos, H.B. Jlo3a. — Kpacnonap: Ky6anckuii roc. yu-t, 2018.
89 c.

4

{DIEeKTPOITPOBOTHOCTH

pacTBOpOB
AIIEKTPOJIUTOB

1. lamackuH, b.b. DnexTpoxumust [ DIEKTPOHHBIN pecypc] : yueo.
nocobue / b.b. lamackun, O.A. Ietpuii, I'.A. Hupauna. —
OnektpoH. nan. — Cankr-Ilerepoypr : Jlanp, 2015. — 672 ¢c. —
Pexxum noctyna: https://e.lanbook.com/book/58166. — 3armn. ¢
JKpaHa.

2. OU3UKO-XUMHUYECKUE OCHOBBI AMeKTpoxumuu [TekcT] : yueOHHuK
JUTSL XUMHYECKUX U XUMHUKO-TEXHOJIOT. criell. yH-ToB / 1O. 4.
Jlykomckuit, FO. [I. T'amOypr. - loaronpyaaslit : MHTENIEKT,
2008. - 423 c. : ui. - bubnuorp. B koHIe yacteid. - ISBN
9785915590075 : 777.92.

3. MeToauieckue peKOMEHIAINN K OpTaHU3aI[iH ayIUTOPHOHN U
BHEAyJIUTOPHOH (CaMOCTOSTENBHOMN) paOOTHI CTYIEHTOB: METO-
nudeckue ykazanus / coct. T.I1. Cropoxkenko, T.b. [Tounnok, A.B.
becnanos, H.B. Jlo3a. — Kpacnomap: Ky6anckuii roc. yu-t, 2018.
89 c.

{TepMoauHaMuka

TaJJbBaHUYCCKOI'O
9JICMCHTA

1. lamackun, b.b. DnexTpoxumust [ DNeKTpOHHBIHN pecypc] : yueo.
nocobue / b.b. Jlamackun, O.A. Iletpuii, I'.A. [lupnuna. —
OnextpoH. naH. — Cankr-IlerepOypr : Jlans, 2015. — 672 ¢c. —
Pexxum noctyna: https://e.lanbook.com/book/58166. — 3ari. ¢
JKpaHa.

2. ®U3UKO-XUMHYECKUE OCHOBBI AMEKTpOXuMHH [TekcT] : yueOHHK
JUIL XUMUYECKHUX U XUMUKO-TEXHOJIOT. criell. yH-ToB / FO. S1.
Jlykomckuid, FO. [I. T'amOypr. - Jlonronpyaueiii : MaTemIeKT,
2008. - 423 c. : un. - bubnuorp. B koHIe yactei. - ISBN
9785915590075 : 777.92.

3. Meronnyeckne peKOMEeHJallMK K OpraHu3alluy ay TUTOPHOHN U
BHEAyIUTOPHOM (CaMOCTOSTENBHON) pabOThI CTYIEHTOB: METO-
mnueckue ykazanus / coct. T.IT. Cropoxenko, T.b. [Tounnok, A.B.
becnanos, H.B. Jlo3a. — Kpacnonap: Ky6anckuii roc. ya-T, 2018.
89 c.




6,/IBoiiHOM
AIEKTPUYECKUMN CIIOU

1. lamackuH, b.b. DnexTpoxumust [ DIEKTPOHHBIN pecypc] : yueo.
nocobue / b.b. Jlamackun, O.A. Iletpuii, I'.A. lHupnuna. —
OnektpoH. nan. — Cankr-IlerepOypr : Jlanp, 2015. — 672 ¢. —
Pexxum moctyma: https://e.lanbook.com/book/58166. — 3armn. ¢
JKpaHa.

2. OU3UKO-XUMHUYECKHUE OCHOBBI AIEKTPOXUMHUH [Teker] : yueOHUK
JUIL XUMUYECKHUX U XUMUKO-TEXHOJIOT. criel. yH-ToB / FO. S1.
Jlykomckuid, 1O. JI. 'amOypr. - Jlonronpyaueiii : MaTEMIIEKT,
2008. - 423 c. : un. - bubnuorp. B koHIe yactei. - ISBN
9785915590075 : 777.92.

3. Ponpyrun B.M. ®u3uKoXumMust MOBEpXHOCTHU. J{oNTONpyTHBIN:
Wznparensckuii Jlom «aTemnexT», 2008. 568 c.

3. Meronnyeckne peKOMEHJAIMK K OpraHu3aIlliy ayTUTOPHOH U
BHEAyIUTOPHOI (CaMOCTOSATENBHON) pabOThI CTYIEHTOB: METO-
nnaeckue ykazanus / coct. T.I1. Cropoxenko, T.b. TTounrok, A.B.
becnanos, H.B. Jlo3a. — Kpacnonap: Kybauckuii roc. yu-1, 2018.
89 c.

7|2nekTpoaHas
KUHETHKA

1. lamackun, b.b. DnexTpoxumust [ DneKTpOHHBIHN pecypc] : yueo.
nocobue / b.b. lamackun, O.A. [etpuii, I'.A. HupauHa. —
OnektpoH. nan. — Cankr-IlerepOypr : Jlanp, 2015. — 672 ¢. —
Pexum noctyna: https://e.lanbook.com/book/58166. — 3ari. ¢
JKpaHa.

2. OU3HKO-XMMHYECKHE OCHOBHI 3JIEKTPOXUMUH [Tekcr] : yueOHHUK
JUIS XUMHYECKMX M XUMHKO-TeXHoJor. cmen. yH-ToB / HO. Sl.
Jlykomckuid, FO. [1. TamOypr. - Honronpyansiii : Uatemiext, 2008.
- 423 c. : ni. - bubnumorp. B koHue yacteit. - ISBN 9785915590075
1 777.92.

3. Ponnyrun B.M. ®usuxkoxumus moBepXHOCTH. JlonronpyaHblii:
Nznarensckuii [lom «aTemnexT», 2008. 568 c.

3. Meronnyeckue peKOMEHJAIMM K OpraHW3aluu ayIUTOPHOH U
BHEAy/IUTOPHOHN (CaMOCTOSITENIbHOM) pabOThl CTYJEHTOB: METO-
nuueckue ykazanus / coct. T.IT. Cropoxenko, T.b. [Tounnok, A.B.
becnanos, H.B. Jlo3za. — Kpacnonap: Kybauckuii roc. yH-T, 2018. 89
c.

8/OcHOBBI MEMOpaHHOM
AIIEKTPOXUMHUHU

1. Tamackun, b.b. Dnextpoxumust [ DneKTpOHHBIN pecypc] : yueO.
nocodue / b.b. lamackun, O.A. [letpuit, I'.A. Lupnuna. —
OnektpoH. nan. — Cankr-IlerepOypr : Jlanp, 2015. — 672 ¢c. —
Pexum noctyna: https://e.lanbook.com/book/58166. — 3ari. ¢
JKpaHa.

2. OU3MKO-XMMUYECKHE OCHOBBI AIeKTPOXUMHUU [TekcT] : yueOHUK
JUTST XUMHYECKUX M XUMHKO-TEXHOJIOT. cremn. yH-ToB / 1O. fl.
Jlykomckuit, FO. [I. 'amOypr. - Honronpyansiii : Uaremnext, 2008.
- 423 c. : wi. - bubmuorp. B konme yacteid. - ISBN 9785915590075
D 777.92.

3. MemOpanbl 1 MeMOpaHHBIC TEXHOJIOTHH, 1O pex. A.B.
SApocnasuesa [ OnekTpoHHBIHN pecypc] : M.: Hayunsiit mup, 2013.
— 611 c. Pexxum gocryna:
http://biblioclub.ru/index.php?page=book red&id=468334&sr=1

3. Meronnveckne peKOMEHIAIMH K OpraHU3alluH ayTUTOPHOH 1
BHEAyJIUTOPHOH (CaMOCTOSTENBHON) paOOThI CTYIEHTOB: METO-
nudeckue ykazanus / coct. T.I1. Ctopoxkenko, T.b. [Tounnok, A.B.



http://biblioclub.ru/index.php?page=book_red&id=468334&sr=1

Bbecnanos, H.B. Jlo3a. — Kpacuonap: Kybauckuii roc. yH-T, 2018.

89 c.
9/3nexrpoxumudeckue (1. Jlamackun, b.b. Dnexrpoxumus [DnekTpoHHbIN pecypc] : yueo.
MPOU3BOACTBA U nocobue / b.b. Jlamackun, O.A. Iletpuii, I'.A. [lupnuna. —
HMCTOYHHUKHU TOKA OnektpoH. nan. — Cankr-IlerepOypr : Jlanp, 2015. — 672 ¢. —
Pexxum moctyma: https://e.lanbook.com/book/58166. — 3armn. ¢
JKpaHa.

2. DU3UKO-XMMUYECKHUE OCHOBBI JIEKTPOXUMHUH [ TekcT] : yueOHUK
JUIE XMMHYECKHX W XUMHKO-TeXHoJor. cmen. yH-ToB / 1O. Sl
Jlykomckuid, FO. J1. 'amOypr. - Honronpyansiii : MaTemiekt, 2008.
- 423 c. : . - bubnuorp. B kone yacreit. - ISBN 9785915590075
D 777.92.

3. MemOpansl W MeMOpaHHBIE TEXHOJIOTWUH, monx ped. A.b.
SpocnaBuea [DnexkTpoHHbli pecypc] : M.: Hayunsiit mup, 2013. —
611 c. Pexxum JOCTYyTIA:
http://biblioclub.ru/index.php?page=book red&id=468334&sr=1
4. Mynnep M. Beenenue B MeMOpaHHyto TexHosioruo. M.: Mup,
1999. 513 c.

3. Meronnyeckne peKOMEHIAIMH K OPraHU3alyd ayJAUTOPHOW U
BHEAyJIUTOPHOHN (CaMOCTOSITENbHOM) pabOThl CTYAEHTOB: METO-
nnaeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [TounHok, A.B.
becnanos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yu-t, 2018. 89
C.

B ocBoeHuu NUCHUIUIMHBI UHBATUAAMH U JUIAMH C OTPAaHUYCHHBIMU BO3MOXXHOCTSMU
3I0pOBBsI OOJBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JOTIOTHUTEIFHOE Pa3bsICHEHHE yUeOHOro MaTepuarna.

WupuBuayanbHble KOHCYJNBTAIlMM IO TPEIMETY SBISIIOTCS BaXXHBIM  (DakTopom,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOYUYEHHsS U YCTAHOBJIEHUIO BOCIMTATEIHOTO KOHTAKTa
MEXJy IpernojaBaTesieM W O00y4arollMMCS WHBAJIUIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

10. MMepevyenb MHPOPMAIMOHHBIX TEXHOJIOTH, HCIIOJIb3YyeMBbIX PH OCYIIECTBJICHHH
o0pa3oBaTeIbHOTO TMpolecca Mo AUCHUIUINHE, BKJWYas mepedyeHb MPOrPaMMHOIO
obecnieyeHusi 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

NupopmanrnoHHbIe TEXHOJIOTHH, HCIIOIb3yeMbIe TIPH OCYIIECTBICHHHA 00pa30BaTEIIBHOTO
nporiecca 1Mo JUCIUILTAHE MTO3BOJISIOT:

- 00ecneunTh B3aUMOJICHCTBIE MEKIY yYaCTHUKaMU 00pa3oBaTeILHOTO MPOIlecca, B TOM
YHCIIe CHHXPOHHOE M (WJIM) aCHHXPOHHOE B3aUMO/JICHCTBHE TIOCpeCTBOM cet "HHTepHer",

- (uKcuUpoBaTh XOJ O0O0pa30BaTEIBHOrO IIPOIECCa, Pe3yIbTATOB MPOMEKYTOUHOM
aTTeCTAIlMU 10 JUCIUIUINHE U PE3YJIbTaTOB OCBOCHHS 00Pa30BaTEIbHOM MTPOTPaMMBI,

- OpraHu30BaTh MPOIECC OOPa30BaHUS IYTEM BU3YAU3alHUNA W3y4aeMOH WHGOpMAIUU
MIOCPEICTBOM HCIIOJIb30BaHUS IPE3CHTAIN, YUCOHBIX (DHIIEMOB;

- KOHTPOJUPOBATh PE3YIbTAThl O0YUYCHHS Ha OCHOBE KOMITBIOTEPHOT'O TECTHPOBAHUSI.

IMepeyens NporpaMMHOro odecneYeHust

1. JIuuensuonHoe nporpamMmmuoe obecrneuenue (Windows, Microsoft Office)

Ilepeyennb coBpeMeHHBIX MPO(ECCHOHANBHBIX 0a3 JAaHHBIX U HH(OPMAIMOHHBIX
CIPABOYHBIX CHCTEM

1. DnexrpoHHO-O6HOMHMOTEUHBIE cUcTeMBI (DBC):

2. DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAVIH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru

4. 3BC «JIAHb» https://e.lanbook.com


http://biblioclub.ru/index.php?page=book_red&id=468334&sr=1

©ooNo O

10.

11.

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

[Ipodeccronanpubie 6a3bl JaHHBIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuanser uznarenscta Wiley https://onlinelibrary.wiley.com/

Hayunas snexkrponnas 6ubmuoreka (HOB) http://www.elibrary.ru/

[TonHOTEKCTOBBIE apXMBBI BEAYIIMX 3allaJHBIX HAy4YHBIX JKypHaJIOB Ha Poccuiickoit
wiatrgopme HayuHbsix xKypHanoB HOMKOH http://archive.neicon.ru

HarmmonaneHast anekTpoHHas Oubnworeka (mocTym K DJIEKTPOHHOHW OuOIMOTEKe
mucceprauuii Poccniickoii rocynapcrBennoit oudmnorexu (PI'B) https://rusneb.ru/
[Mpesunentckas 6ubnuoreka um. b.H. Enprimaa https://www.prlib.ru/

baza manneix CSD KemOpumxkckoro nentpa kpucramiorpapuueckux naHabix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

Springer Journals: https://link.springer.com/

Springer Journals Archive: https://link.springer.com/

Nature Journals: https://www.nature.com/

Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

Springer Materials: http://materials.springer.com/

Nano Database: https://nano.nature.com/

Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

"Jlexktopuym TB" http://www.lektorium.tv/

YuuBepcurerckas nndpopmaruonnas cuctema POCCUS http://uisrussia.msu.ru

WHpopManimoHHbIE CIIPaBOYHBIE CUCTEMBI

1.

Koncynsrant Ilmtoc - cmpaBouHas mpaBoBasi cucTeMa (JOCTYH IO JIOKAJIbHOM CeTH ¢
KOMITbIOTEPOB OMOIMOTEKN)

Pecypcol cBoboaHOTO HOCTYIIA

2.
3.
4.

KubepJlenunka http://cyberleninka.ru/;

AMepuKaHCKasi maTeHTHast 0a3a qaHHBIX http://www.uspto.gov/patft/

MunuctepctBO Hayku U Belcmiero  oOpasoBanus — Poccuiickoit  denepauun
https://www.minobrnauki.gov.ru/;

CroBapu u sHmkinonenuu http://dic.academic.ru/;

CoOcTBeHHbIE ANIEKTPOHHBIE 00pa3oBaTesibHble U MH(popMaoHHbIe pecypcebl Kyol'yY

1.

ONEKTPOHHBIN KaTaJior Hayunoi 6ubnuorexu KyoI'y
http://megapro.kubsu.ru/MegaPro/Web
OJneKTpoHHas 6ubimoreka TPYZOB YUEHBIX Kyol'y

http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

Cpena mogynbpHOTO AMHaMU4eckoro o0ydenus http://moodle.kubsu.ru

baza yueOHBIX I1aHOB, YUeOHO-METOAMYECKUX KOMILICKCOB, ITyOIMKAIMNA 1 KOH(epeH i
http://infoneeds.kubsu.ru/

DOnexkTpoHHBIN apxuB qokymMeHToB KyoI'Y http://docspace.kubsu.ru/

11. MaTepuaibHO-TEXHHYECKOE OCHAIIICHHUE.

n/m

HanmeHoBaHue moMeIneHni 1Jist IpOBEACHMSI BCeX BUAOB yueOHOM | Ajpec (MECTOTOI0XKEHUE) TOMEIISHUH ISt
JISATEIbHOCTH, MTPETYCMOTPEHHON Y4EOHBIM TJIAHOM, B TOM YHCJIE MIPOBEJICHHS BCEX BUIOB YUeOHOM




IIOMCIICHUA IJIA CaMOCTOSTEIbHOM pa6OTLI, C YKa3aHUEeM NepeUHd | ACATCIIbHOCTU, HpeHYCMOTpeHHOﬁ y‘{€6HLIM

OCHOBHOT'O 000pY/I0BaHHMs, Y4eOHO-HATIISIIHBIX TOCOOUI IJIaHOM
Y MCTIOJIb3YEMOTO MPOTPAMMHOTO 00eCIeUeHUs!
1 3 4

AymuTopuu il TPOBEAEHUS JIEKIUOHHBIX M MPAKTHYECKUX
sanstuit (ayn. 345¢, 343c¢, 334c¢, 332¢), Mebenb: yueOHast meOenb
TexHHUECKUE CPENCTBA 00yUEHHS: SKPaH, IPOEKTOP, KOMITBIOTED.
IepeyeHb THUIEH3UOHHOTO MPOTPAMMHOI0 00€CIIeUEeHUS:
MicrosoftWindows 8, 10

Microsoft Office Professional Plus

r. Kpacnonap, yi. CraBponoibsckas, 149

Aynuropun ans camocTosTeabHONU paboTel (Ne 140, Ne 341C, Ne
3290)

Mebenp: yueOHast wmebemb TexHHYECKHE CpeACTBa OOYYEHUS:
9KpaH, IMPOEKTOp, KOMIbIOTep. IlepedeHb JHIIEH3MOHHOTO
nporpaMMHoro obecnedeHmst: MicrosoftWindows 8, 10 Microsoft
Office Professional Plus

r. KpacHonap, yi. CraBponoisckas, 149

12. OueHo4yHble cpeACTBA MO AUCIHUIIHHE.

OneHoYHBIE CPENICTBA JIs1 IPOBEACHUS POMEKYTOUHON aTTECTalluU IPECTABIICHBI B
npuinoxenun Kk PIT{



IHEPEYEHbB BOITPOCOB VI TPOBEJAEHUSA TEKYHIEI'O, TIPOMEXKYTOYHOI'O

W UTOIOBOI'O KOHTPO.I51 3SHAHUI
[Ipunoxxenue
K paboueii mporpamme AUCIUIUIMHBI «2.1.2.1 CoBpeMeHHbBIE aClIeKThI AICKTPOXUMUH
MOHOOOMEHHBIX MaTE€pPHaIOB)»

IHHEPEYEHB BOITPOCOB JJIA ITPOBEJAEHUSA TEKYIIEI'O, IPOMEKYTOYHOI'O

W UTOrOBOI'O KOHTPO.IS 3HAHUI

1. TumoBbie KOHTPOJBHBIC 3aJaHUS WJIM UHBIC MaTepUAIIbl, HECOOXOAMMBIE JIJIsl OLICHKH 3HAHUA,
YMEHHH, HAaBBIKOB U ONBITA JACATEILHOCTH B IIPOLIECCE OCBOCHUS TPOTrPaMMbl aCITUPAHTYPbl

N

[TpumepHast KOHTpoJIbHASA paboTa Ne 1

10 TUCIUIUTHHE «DJIESKTPOXUMUS (KaHIUTATCKUI K3aMEH )»
BAPUAHT Ne 1
Ha ocHOBaHMYM CIIpaBOYHBIX JIAHHBIX O TOJBHMYKHOCTH HOHOB M 3JIEKTPOIPOBBOIHOCTH

npu 6eckoHeuHOM pasbasnennn (s noros Na* A0 = 44,4 Omlem®mons ™, mornos H* 20
=315 u CH3COONa 2°= 78,1) onpenenuTs 3HaUueHNE KOHCTAHTHI JHCCOIHAIIHH
YKCYCHOU KHCJIOTHI, €CiTH €€ yaeabHast 2JIEKTPOIIPOBOIHOCTD MPH KOHIICHTPAIIMH
C=0,002 M papHa 4,1-10° Omem™,

Kak m3menurcs pactBopumoctb AGBrOs B BogaoMm pactope 0,1 M pactope AGQNO3 o
CPaBHEHHIO C €r0 PACTBOPUMOCTHIO B urcTOl Boze (S=0,0081 moms/n).

Bynyt nmu otnnuarbes cpeHe-uoHHbie KoddduirenTs! akruBHocTH P+ NaCl B BomHOM
pacTBOpe U B PACTBOPE ITHIOBOTO CIIUPTA, €CIIN KOHIIEHTPALHS COJIM B 00OHX CITydasx
OJTMHAKOBaI.

[TpumepHas KOHTpoJsIbHAsA paboTa
M0 JUCHUIUIMHE «DNEKTPOXUMHUS (KaHAUJATCKUNA IK3aMEH )»
BAPUAHT Ne 1

Paccuntars Tok oOMeHa io 1tst peakuun paspsizia (HsO)' Ha pryTHOM snekTpose, eciu
koa¢p¢unmenTs! ypaBHeHus Tadens pasusl: a=1,41 B; b=0,116 B.

Paccuurars kodhdurmentsl quddysuu TIF, ecu npenenbubiit 1uddy3HOHHBIN TOK B
pactope 0,001 M TINO3 + 1 M KCI paBeH img. 3,03 MKA/cM?,

Ornnuarorcs mu ypaBHeHus Ponpmepa u @pyMKHHA AJI ONMCAHUS ITpoLiecca
nepeHanpsbkeHus Bojgopoa? Jlalte pa3BepHYThIN OTBET.

IIpumep 3apanus KorokBuyma Ne 1

[IpenMeT U CTpyKTypa COBPEMEHHOM 3JIEKTPOXUMHUH.
OcHoBHbIe TIONOKeHUs Teopun [{ebast-XroKkens.
DNeKTpOoAHBIN MoTeHIMan. Y paBuenne [ uooca-I'enpmromnsiia.

IIpumep 3anaHust KOATOKBHYMa Ne 2
DJEKTPOXUMHUECKOE PABHOBECHE HA TPAHMIE JABYX HECMEIIMBAIOMIMXCS >KUAKOCTEH.
Juddy3noHHbIN TOTEHIMAL.
OcCHOBHBIE TIOJI0KEHHUSI TEOPUHU 3aMeITICHHOTO pa3psa. Tok oOMeHa.



3. TomMBHBIE 3JIEMEHTHI, UX KiIacCHUpUKAITHUI.

2. [IporpamMma KaHIMAATCKOT0 3k3aMeHa no cnenuajabHocT 02.00.05 DaexkTpoxumus
1. O61mue Bonpocsl

[IpenMer u cTpyKTYypa COBpEMEHHOM 3JIEKTPOXUMHH. MECTO JIEKTPOXUMUU CPElIn IPYTHX
Hayk. OCHOBHBIE HMCTOPUYECKHE OTanbl Pa3BUTHSA INMeKTpoxumuu. OOnacTd NpUMEHEHUS
AIEKTPOXUMHUHU U TIEPCIEKTUBBI €€ JaIbHENUIIEro pa3BUTHSI.

2. PaBHOBeCHBIE U HEPABHOBECHbIE CBOCTBA 3JIEKTPOJIMTOB

HNon-munonpHOE B3aUMOACUCTBHE U INPUYMHBI yYCTOMYUBOCTUM HOHHBIX CHUCTEM.
TepMonuHaMHUYECKHE M MOJENBbHBIE METOJBI pacueTa SHEPruu ColbBaTalMM. XUMHYECKas U
peajibHas SHEPrUM COJbBaTallMM. OHTPONMS CcOJbBaTallMM HOHOB. JluHamuueckas Teopus
COJbBaTallMM U TOHATHE 00 OTpHULATENbHON rujaparanuu. TepMOAMHAMHUKAa pacTBOPOB
aneKTpouToB. KOs duImeHTsl akTHBHOCTH MOHOB M METOZBI MX ONpeseicHus. PaBHOBecus B
pacTBOpax 3JEKTPOJUTOB. MeTonbl OmperesieHuss KOHCTAaHT paBHOBecHs. Teopus KHUCIOT H
OCHOBaHUM. Buapl MOH-MOHHOIO B3aMMOJEHCTBHS B PACTBOPAX JJIEKTPOJIMTOB, acCCOLMALUs
HOHOB. BbIBoJ| ypaBHeHMI Teopun Jlebas—XrokKes A7 MOTeHIMana HOHHOM aTMocdepsl U JUis
koo dunmenta aktuBHocTU. [Ipumenenne teopun Jlebas—XIOKKens K pacTBOpaM CHIBHBIX H
ciabbIX 371eKTpoauToB. COBPEMEHHOE COCTOSIHHE TEOPHUU PACTBOPOB 3JIEKTPOIUTOB. THIIBI
pactBopuTeneil M uX CcBoOMCTBA. KoppelsiumoHHbIE TMOAXOAbl K CPaBHEHUIO CBOMCTB
pactBoputenel. CIEKTPOCKOIMYECKHE METOJbl HCCIIEN0BaHUS PAacTBOPOB JJIEKTPOJIMTOB.
CocrosiHue NOHOB B PacTBOpE.

HepaBHoBecHbIE sBJICHHS B pacTBOpax JIEKTPOIUTOB: AUDDy3uUs, MUTpallus U MOHHbIE
peaxmun. Ypasaenus: Hepacra—D3iiHmreitna u Hepacra—IInanka. Jluddy3noHHslii moTeHmai.
[TonsiTve yaenpHOM U SKBUBAJIEHTHOU 2JEKTPOIIpoBOAHOCTH. 3akoH Konppayia. Yucna nepenoca
Y METOJIbI UX ompeaesieHus. [I0ABUKHOCTH OTAEIBbHBIX HOHOB, UX ONPENEIICHNE U 3aBUCHMOCTh
OT MOHHOT'O Pajuyca, KOHLEHTPALMK 3JIEKTPOIUTa U OT TEMIIEPATYpPhl pacTBopa. AHOMaJbHas
MOABYKHOCTb. BiMsHMe BA3KOCTH cpeAapl HAa TPAHCIOPTHBIE SBJIEHHMS B  pPacTBOpPAX.
WuTepnperanys sBIEHUH 3JIEKTPOINPOBOJHOCTH C TOYKU 3peHus Teopuu Jlebas—Xrokkens
(anexTpodopernyeckuil U penakcauuoHHbIN 3¢ dexTsl; ypaBHeHHe OHcarepa; 3¢ dexTsl Buna u
JleGas—®Danbkenrarena). [IpencraBieHue O CTPYKTYpe M 3JIEKTPOIPOBOJHOCTH HEBOIHBIX
pacTBOPOB, pPACIUIABOB M TBEPABIX SJEKTPONMTOB. llosmmepHble snextposnutsl. PacTBOpHI,
COZIepaKAIIE COJIbBATUPOBAHHBIE JJIEKTPOHBI.

3. OcHoOBBI TEPMOAUHAMHUKHU I'€TEPOTICHHBIX 3JICKTPOXUMHUYIECCKUX CUCTEM

[Tonatne 00 »HIEKTPOXMMHUYECKOM IOTEHLHMaNe. YCIOBHE 3JIEKTPOXMMUYECKOTO
paBHOBECHSI Ha OTAEJIbHON MeX(a3HOW TrpaHMIle W B 3JIEKTpoXuMudeckod wenu. Ckauku
NOTEHIMaja Ha TpaHulax paszena ¢as; pazHocTu noreHnuanoB ['ansBanu u Bosbra. [loHsTHE
ANEKTPOJHOIO TMOTEHIHMANIA; CTAHAAPTHBIA AJIEKTPOJHBIM MNOTeHIWal. YpaBHeHne HepHcra.
KoHuenmuss 2JIeKTpPOHHOTO paBHOBECHST Ha TIPAHULE AJIEKTPOA—pacTBop. B3aumuble
MPEBPAIICHUS] XUMHUYECKOM M DJIIEKTPUYECKOW DSHEPIMM B JIIEKTPOXUMUYECKOM CHCTEME.
TepMoauHAMUKa TalbBaHUYECKOTO 3JIeMeHTa; ypaBHeHue ['ub66ca—I enpmronbia. MeTobl
onpezaeneHuss KO3PGUIUEHTOB aKTUBHOCTH, KOHCTAHT PAaBHOBECHS] MOHHBIX pEaKIMi W 4HCel
IIEPEHOCa Ha OCHOBE M3MEPEHUH 3IEKTPOABIDKYIIUX CHII. DJIEKTPOXMMHUYECKOE PaBHOBECUE Ha
IpaHuULe ABYX HECMEIIMBAIOLINXCS JKUIKOCTEH, HAa MeMOpaHaX U MOH-CEJIEKTUBHBIX AJIEKTPOIax.
[Tpuniun paboThl CTEKISTHHOTO 3JEKTPOo/ia. DICKTPOXUMHUECKUE CEHCOPBHI.

4. IBOMHOM JIEKTPUYECKUI CJIOH M SIBJICHUSA aAcCOpPOLMHU HA MeK(pa3HBIX rPaAaHMIAX

Mexanuzm O6pa3OBaHI/I$I W MIPUHIMUIIBI SKCIICPUMCHTAJIbBHBIX METOJ0B U3YUCHU A ﬂBOﬁHOTO
SJICKTPHUYCCKOTO CJI0. SHGKTPOKaHI/IHHHpHLIe SABJICHUA Ha XUAKHUX W TBEPABIX OJSJICKTPOJaX.



[ToBepXHOCTHBIN H30BITOK, aJcopOIMOHHOE ypaBHeHHe ['nOOca. BriBom u mpoBepka oOmiero
YPaBHEHHUS 3JIEKTPOKANMWUIIPHOCTU. 3aBUCHUMOCTh MOI'PAaHUYHOI'O HATSHKEHMsI OT MOTEHLUANa,
cocTaBa pacTBOpa, TeMIepaTypsl U MPUPObl MeTasuia. [IoHsATHE O MOJHOM U CBOOOIHOM 3apse
anekTpoaa. IloTeHnmanbl HyIEBOro CBOOOJHOTO W HYJEBOTO TOJHOTO 3apsija; METOIbl UX
onpeneneHus. TepMoanMHamMuyeckas TEOpUs IOBEPXHOCTHBIX SBJIEHMHW Ha MeTaulax,
aacopOupyomux Bogopoa u kuciuopo. [Ipodiaemsr BobTa n aOCONIOTHOTO CKadKa MOTEHITUAA.
NMnienanc 351€KTpoJa M SKBUBAJIEHTHBIE SJEKTPOXUMHYECKHE CXEMbl. EMKOCTH JIBOMHOIO
JIEKTPUYECKOTO CJI0s; €€ 3aBUCUMOCTH OT MOTEHIMAJIa 3JIEKTPOJa, COCTaBa pacTBOpa M €ro
KOHIeHTpauuu. Ponb MeTaminueckoi OOKIaJKH B CTPOCHUU JABOWHOTO AJIEKTPUYECKOTO CIIOS.
Metoapl uU3ydeHHsI JBOMHOTO CJIOS Ha MeTajulaX TPYMIbl IUIATHHBL: aJCOPOIMOHHBIN METO.,
METO/bl KPUBBIX 3apsDKEHHs], BOJBTAMIIEPOMETPHH, M303JEKTPUUYECKUX CIABUTOB IMOTEHIMANIA,
paZlMOaKTUBHBIX MHAMKATOPOB. ONTHUECKHE M PEHTTEHOBCKUE METOAbl M3YyUEHUS TpaHUIIbI
pa3nena »3neKkTpoia-pactBop. Dusznueckue MetoAsl ex situ. CkaHupyromas TyHHeJIbHas
MUKpPOCKONIHUS M CIEKTPOCKONMSI M  JApyrue  30HAOBbIe  MeToAbl.  CkaHupymomas
3JIEKTPOXUMMYECKAsT MUKpOCKoNusA. JIBOITHON €JI0i Ha rpaHMIE pacTBOP—BO3AyX. MoJienbHbIe
TEOpPUM JBOMHOrO ciiosi. BbIBOA ypaBHEHMI s 3apsana djekTpona B teopusx I'ym-Hanmena,
[lrepna u I'pama. Dddexkr Ecuna-Mapkopa. SIBjaeHHME 4YacTHMUHOTO MEpeHOca 3apsijaa Ipu
ajcopbumu MOoHOB. [MIpOdMIBHOCTE TOBEPXHOCTH. METOABI M3y4YeHUS W TEOpUsi 00paTUMOM
azcopOLMy OpraHMYECKUX COEAMHEHUN Ha 3NeKkTpoaax. JBymepHsbie dazoBble ciou U (a3oBbIe
IIEPEX0/Ibl B IOBEPXHOCTHBIX CI0AX. MeTO/Ibl U3yU€HUs U XapaKTepHble 0COOEHHOCTH a/1cOpOLIUU
OpraHMYECKUX BEIECTB Ha METaJUIaX MJIATUHOBOM IPYIIIIbI.

CrpoeHue JBOMHOIO C€10s Ha OKCUAHBIX U MOJYIPOBOJHUKOBBIX 3J€KTpoaax. JIBoiHOMN
ANIEKTPUYECKUI CIION HA TpaHUIIE JIEKTPOI/paciiyiaB U SJIEKTPO/TBEP I IIMEKTPOIIHUT.

Kpucramnorpadudeckas CTpyKTypa MOBEPXHOCTH W €€ pOJIb B CTPOCHHU JIBOMHOTO
anekTpudeckoro cinos. I[loHsATHE 0 (QpaKTaTbHBIX MOBEPXHOCTSAX. MeETOoabl ompeaeneHus
BEJIMYMHBI UICTUHHOM IMOBEPXHOCTHU AJIEKTPOJIOB.

5. KuHeTHKa 3JIEKTPOIHBIX POLECCOB

OO0mast XapakTepUCTUKA 3JIEKTPOIHBIX MPOILIECCOB U MOHATUE JTUMUTHPYIOLIEH CTaluu.
Mexanu3msbl Macconeperoca: 1uddys3us, Murpanus 1 Kousekuus. Cranmonapsas 1uddysus npu
paspsijie HOHOB Ha OJIHOMMEHHOM METaJlJIe, Ha PTYTH U Ha aMajbrame 1 poJib SBJICHUI MUTpaluu
B 3TUX nporieccax. Teopust KoHBeKTUBHOU 1npdy3un. Bpamaromuiicst JMCKOBBIN 3JIEKTPOI U €ro
WCIIOJIB30BAHNE JUISl M3YYEHHs DIIEKTPOXMMHUYECKOM KHHETHKU. Bpamaromuiics ITUCKOBBIN
3NIEKTPOJ ¢ KoabIoM. HectanmonapHas quddy3us K IIIOCKOMY U chepruiecKkoMy IEeKTpoiaM Npu
MOCTOSSHHOM ~ moTeHuuane. Teopuss mnomsporpaguueckoro wmeroaa. llomsiporpaduueckue
MaKCUMYMBbI M X TeopeTuueckas uHTepnpetanus. Bonsramnepomerpus. Ocuuorpapuyeckas
nossiporpadust. Juddy3nonnsit umnenanc. Paznuuneie BUIbI noyisiporpaduu Ha MepeMEHHOM
ToKe. XpoHonoTeHnoMeTpusi. OCHOBHBIE MPUHLUIIBI U OJIOK-CXEMBbI pellaKCallMOHHBIX METOJIOB
U3YYEHUS DJIEKTPOXHUMHMUYECKON KHUHETHUKU (MMIYJIbCHBIM MMOTEHIIMOCTATMUECKUN METos,
MMITYJIbCHBIA M JBYXUMITYJbCHBIA TaJbBAaHOCTATUYECKUE METOJIbI, KYJOHOCTaTUYECKHI METO[,
MeTOo bl (apaJeeBCKOro MMIenaHca U (papageeBCKOro BBIMPAMIICHHS). DIEKTPOXUMUYECKas
UMIIEAHCHAsA CIEKTPOCKONHUsA. TOHKOCIOWHBIE METOABI. YIBTPAMUKPORJIEKTPOIbl. MeTton
KBapLEBOro MUKpoB3BewmnBaHus. IlpencraBieHuss o paboTe MOPUCTOTO  AJIEKTPOJA,
CYCHEH3UOHHBIX U (DIIOMIM3UPOBAHHBIX AJIEKTPOIOB.

OcCHOBHbBIE TIOJIOKEHUSI TEOPUHU 3aMEUIEHHOTO paspsna. Tok oOmeHa. 3aBHUCHUMOCTh
CKOPOCTH PEaKLUU OT TemIepaTypsl. MneanbHas u pealibHas 3HEPTUM akTUBauuu. BnusHue
CTPYKTYpPbI JIBOMHOIO 3JIEKTPUYECKOTO CJI0S ¥ IPUPOABI 3JIEKTPOJIa Ha CKOPOCTh CTaJANU pa3psija.
ITponecchl 37€KTPOBOCCTAHOBIEHUSI HOHOB I'MIPOKCOHUS M @aHUOHOB Ha JIEKTPOJIaX C BBICOKUM
NepeHaIpsHKeHUEeM  BbIIENIEHUsT Boaopoja. Ponb paboThl BbIXOJa 3JIEKTpOHA B KHUHETHKE
NIEKTPOJHBIX  mpoueccoB.  PoToAdMHUCCHS  BIEKTPOHOB M3  MeTalyla B pacTBOP.
ONEKTPOXUMHUYECKas reHepanus COJIbBAaTUPOBAHHBIX 3JIEKTPOHOB. OcoOenHoctu
IEKTPOXMMUYECKOW KUHETHKM Ha IIOJYNPOBOJHUKOBBIX AJIEKTpoAax. Teopus M METOHbI



W3YYEHHs DJIEKTPOXMMHUYECKHX IIPOLECCOB, BKIIOYAIOUNIMX TOMOTEHHBIE WM T'€TEPOTCHHBIE
XUMHUYECKHE CTAIHM.

Kunernueckue u KataluTH4eckue TOKU. BiusHue koMmiekcooOpa3oBaHUsl Ha KHHETUKY
ANEKTPOJHBIX PEAKLIMIA.

CraguitHblil IEPEHOC YIEKTPOHOB B AIEKTPOXUMHUYECKUX PEAKIUAX. MexaHu3M peakuuu
BBIJICJICHHS] BOAOPOJA U JIEKTPOBOCCTAHOBJIEHUS KUCIOPOAA HA PA3IMYHBIX IEKTponax. Poib
a7copOLIMM TOBEPXHOCTHO-aKTHBHBIX BEILECTB B 3JIEKTPOXUMHUYECKOM KuHeTuke. KuHeTnka
AIIEKTPOXUMUYECKUX pEaKIUil ¢ y4yacTHeM OpraHuueckux BemiectB. OOmme MeETOAbI
YCTAaHOBJICHHMSI MEXAHHM3Ma CIIO)KHOM JJIEKTPOXMMHUYECKOM peakuuu. Meroabl ompeneseHus
IIPUPO/bI MHTEPMEAUATOB IEKTPOIHBIX ITpoLieccoB. KMHETHKA pa3iIoKeHUs aMalIbraM U €€ CBA3b
C IEpEeHANPsKEHUEM BOJIOPOAA HAa PTYTH B KUCIIBIX U IIEJIOYHBIX PACTBOPAX.

Onexrpokaranu3. CopOuus u ancopOIuUs BOAOPOAA DIEKTPOJHBIMH MaTepHAIaMHU.
Baxxneimmne TUIbI 2IEKTPOIHBIX MaTEPHATIOB.

TepMoauHaMHUKa M KUHETHKA JJIEKTPOXUMUYECKOM HyKJeannu. MexaHu3M peakluid,
OpoTeKalImux ¢ oOpa3oBaHueM HOBOM (a3pl. Meronbl HU3ydyeHMs] HauyalbHBIX CTaaAul
aneKTpokpucTaun3anuu. llepeHanpsskenue npu oOpa3oBaHUM ABYMEPHBIX U TPEXMEPHBIX
3apozpiiieil. Teopus moBepXHOCTHOHN 1uddy3un anaToMoB. DIEKTPOOCAKIEHHE METAIUIOB.

DNeKTpOXUMHUECKas TeopHsl Koppo3uu MeTaioB. ConpsKeHHbIE peakliiy B IPOLECCE
pactBopeHuss ~ MerajuioB.  CraumMoHapHble  noTeHuuansl.  [laccuBanms  MeTalioB U
MOJTYNPOBOIHUKOB. ME€XaHU3Mbl POCTa OKCUIHBIX TUIEHOK. THUIIbI JIOKaTbHON KOPPO3un. MeToabl
3aIUTBI METAJIJIOB OT KOPPO3UH U METObI KOPPO3UOHHOI'O KOHTPOJISL.

Teopernueckue mnpencTaBieHUss 00 JJIEMEHTApHOM akTe IepeHoca »JJEKTPOHAa B
TOMOT'€HHBIX M T€TEPOre€HHBIX PENOKC-IIpoLeccax. THUITbl TOMOT€HHBIX HOHHBIX peakuuil. MeToasl
U3YYEHHUS MOHHBIX PEaKLUi B pacTBOpax 3EKTposUTOB. CXOACTBO U pa3ivyuue TOMOTE€HHBIX U
JNEKTPOAHBIX peakuuil mnepeHoca dnekTpoHa. CoortHomenue bpencrena. TpakToBka
JJIEMEHTApPHOIO aKTa Ha OCHOBe Teopuu [opuyuu-llosssHM u Teopum peopraHusanuu
pacTBOPUTEIIS. KBaHTOBO-MEXaHNYECKas Teopus JleBnua—/loronan3ze—KysHenosa.
OKCHepUMEHTAJIbHBIE MOAXO0/bl K IMpoBepke 3TOM Teopuu. OObIYHBIN, Oe30apbepHBId U
0e3aKTHBALIMOHHBIM paspsa. Dusnueckuil CcMbICT KOd(QQHUIMEHTa TMepeHoca B pPaMKax
COBPEMEHHON KBAaHTOBO-MEXAHMYECKON TEOPHM IJIEMEHTAPHOIO aKTa AJIEKTPOJHBIX PEaKIIMi.
KBaHTOBO-XMMHYECKHE MTOAXOBI K pPaCYETy CKOPOCTEH PEAKIUI IEPEHOCA MIEKTPOHA.

@yH/1TaMEHTAIIBHBIE ACIEKTHI MIEKTPOXUMHUHU IIPOBOISAIIUX MTOJIUMEPOB.

SIBneHHE  DNEKTPOXMMHMUYECKONM  MHTEPKAIALMU.  DJIEKTPOXMMHUYECKHE  CBOWCTBA
WHTEPKAIIMPOBAHHBIX MAaTEPHAIIOB.

doroanexTpoxumus. JlazepHas 2IEKTPOXUMHUSL.

[Iepnonnueckue U XaOTUYECKUE SIBJICHUSA B 2JIEKTPOXUMHYECKUX CHCTEMAX.

ITpobnembr  OGHOdNIEKTpOXUMUHU. Penokc-mporueccsl B OHMOCHCTEMAaxX; 3JIEKTPOXUMUS
OuomMeMOpaH U UX MOJIETIEH.

6. DexkTpoXuMHYeCKHEe PON3BOACTBA

XWMHYECKHUE HWCTOYHHMKH TOKA. TOIUIMBHBIE 3JIEMEHTHI. CBUHIIOBBIE aKKyMYJISITOPHI.
CepeOpsHO-IIMHKOBBIE aKKyMYJSITOpbl. KaaMuii-HUKeNneBble aKKyMyIATOPHl U HMX aHaJOTH.
Mertann-Bo3aylIHbIe CUCTEMBI. JINTHEBbIE NCTOYHUKHU TOKA. CyNepKOHI€HCATOPBI.

lanpBanoTexHuka. Tumbl ranbBaHMYECKHX TMOKPHITHHA. PaccemBaromiasi crmocoOHOCTH
ANEKTPOJIUTOB. DIEKTPOXUMUYECKOE OKCUIUPOBAHNE METAIUIOB U CIIABOB. DJIEKTPOXUMHUYECKAS
pa3mepHast oOpabotka. HaBomopokuBaHue U BOJOpPOJAHAs XPYHNKOCTh. DyHKIMOHATBHAS
rajbBaHOTEXHUKA.

IM'uaposnekTpoMeramnyprusi.

DIJIEKTPOXUMHUYECKOE MPOU3BOACTBO XJopa, ImeJrouei, OKHCIIUTENEH.
DNEKTPOXUMUYECKUN CUHTE3 OPIraHMYECKUX BEIIECTB.

DNEeKTpoIN3 PacIUIaBICHHBIX coenuHeHui. [IpomsBonacTtBo amomuHUsA. [Ipon3BOACTBO
HIENTOYHBIX U IIEJI0YHO-36METIbHBIX METAIUIOB. DJIEKTpOpaQUHHPOBAHHE.



OneKkTpoxuMHUecKkue  mpeoOpa3oBaTenu  HMHGOpMALMM M DICKTPOXMMHUYECKHE
AIIEKTPOHHBIE YCTPONCTBA. DIEKTPOXPOMHBIE YCTPOMCTBA.

ONEKTPOXUMHUYECKHE TEXHOJIOTHMM I MHUKPOAJIEKTpOHUKH. HaHosnmextpoxumus u
HaHOTEXHOJIOTUS.

Teopus 2MEKTPOXMMHYECKUX PEAKTOPOB.

OKOJIOTUYECKHE ACMEKThl JJIEKTPOXUMUYECKUX TEXHOJOTUH. OJEKTPOXUMUYECKUE
METO/Ibl OYACTKH BOJBI.

JlaHHasi mporpamma IpezcTaBisieT co00i 0a30ByI0 YacTh KaHAMJIATCKOIO 3K3aMEHa I10
CIEUMAJIBbHOCTH. JlomomHWTENnpHAs 4YacThb KaHAMJATCKOTO S5K3aMEHAa 10 CIEHHAIbHOCTH
pa3pabaTbIBaeTCs MHAUBUIYAJIBHO IS KOKIOr0 acUpaHTa WM COMCKATENs ¢ y4eToM o0iacTu
€ro Hay4YHBIX MCCJIEIOBAaHUI M TeMbl AMCCEPTALIMOHHON paboThl. [lononHuTensHas mporpamma
yrBepkaaercs YueHsiM CoBeToM (hakynbreTa.

OueHouHbIE CpeICTBA 1JI1 MHBAJIWJIOB U JIMI] C OFPAaHUYEHHBIMU BO3MOKHOCTSIMU
3JI0POBbSI BRIOMPAIOTCS C YIETOM UX UHIUBUAYATBHBIX MICUXO(PHU3NIECKIX 0COOCHHOCTEH.

— IIpu He0OXOTUMOCTH UHBAIHJIAM U JIUI[AM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS
IIPEAOCTABIIACTCS JONOJHUTEIBHOE BPEMS Ui TOATOTOBKY OTBETA HA DK3aMEHE;

— IpU MIPOBEJICHUH MPOLIETYPHI OLICHUBAHUS PE3yIbTaTOB O0YyUEHUSI MHBAIHJIOB U JIUI] C
OTPAaHUYEHHBIMU BO3MOXHOCTSAMHU 3/I0POBbSI PEIYCMATPUBAETCS UCIIOJIb30BAHUE TEXHUUECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU;

— IIpU He0OXOUMOCTH AJIs1 00YUaIOLIUXCSl C OTPAHUUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS U
WHBAJIHUI0B IPOIEAYypa OIICHUBAHUS PE3yJIbTaTOB O0yUEHUS MO TUCIUIINHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

3. Meroanueckie MaTepualbl, OMNPEACISAIOIINE NPOIEIyphl OLCHUBAHWS 3HAHWUH, YMEHHIA,
HaBBIKOB U OIBITA JESATEILHOCTH B IIPOLIECCE OCBOCHUS 00pa30BaTEIbHON POrPaMMBI

Kontponbs ocBoenus aucuumiauHbl «2.1.2.1 CoBpeMeHHbIE acCHEeKThl 3JIEKTPOXUMHHU
MOHOOOMEHHBIX MaTE€pHUaIOB» Ha JTanax TEeKyIleld U MPOMEeXYTOYHOM aTTeCTalliu IPOBOJUTCS B
COOTBETCTBUU ¢ jeWcTByrouM [lonokeHneM O TeKylleM KOHTpOJIE€ YCHEBAaeMOCTH U
IPOMEXYTOUHON aTTecTalMu OOydaroIuXcs 10 MporpaMmamM MOATOTOBKM HAyYHBIX M HAay4YHO-
NeAarorn4eckux KaJpoB B aCIUPAHTYPE.
Kpurepuu onieHuBaHMsI pe3yabTaTOB 00y4eHUs

Onenka Kputepnn onieHUBaHHUSI [0 YK3aMEHY
Bricoknii ypoBeHb «5» | OLEHKY «OTIMYHO) 3aCIyKUBAECT ACIIMPAHT, OCBOUBILINI 3HAHMS,
(oTNIMYHO) YMEHUs, KOMIIETEHLIUU U TEOPETUIECKU MaTepHral 0e3 mpoOesos;

BBIIIOJIHUBIIIHM BCE 3alaHuA, IPEAYCMOTPCHHBIC yLIe6HBIM IIJIaHOM
Ha BBICOKOM Ka4C€CTBCHHOM YPOBHC; MPAKTUUCCKHUEC HABBIKU
HpO(i)GCCI/IOHaJ'ILHOFO MMPUMCHCHUA OCBOCHHBIX 3HAHUU

c(OpMHUPOBAHBI.
Cpenuuii ypoBeHb «4» | OIIEHKY «XOPOIIO» 3aCITyKHBAET aCIUPAHT, MPAKTHYECKU
(xopo11o) MOJTHOCTBHIO OCBOMBIIHM 3HAHUS, YMEHUS, KOMIIETEHLIUU U

TEOPETUUECKHI MaTepHal, yueOHble 3a/1aHUsl HE OLIEHEHBI
MaKCHUMaJIbHBIM YHCJIOM OaJIJIOB, B OCHOBHOM C(HOPMHUpPOBAII
IIPAKTHYECKUE HABBIKU.

[ToporoBslii ypoBEeHb OLIEHKY «YZOBJIETBOPUTEIBHO) 3aCIIYKUBAET aCIUPAHT, YACTUYHO
«3» ¢ mpoOeaMu OCBOMBIIHK 3HAHUS, YMEHUS, KOMIIETEHIIUH U
(YIOBIETBOPUTENIHHO) TEOPETUYECKHI MaTepHal, MHOTHE yaeOHbIe 3aJaHusl JIU0O He

BBIIOJIHUJI, 1100 OHU OLIEHEHBI YKCIIOM 0aJIjI0B OJIM3KUM K
MUHHUMAaJIbHOMY, HEKOTOPbIE MPAKTUYECKNE HABBIKU HE
c(OpMHUPOBAHBI.




MuHuMaNbHBII OLIEHKY «HEYIOBJIETBOPUTEILHO» 3aCIY)KUBAET ACIIUPAHT, HE
YPOBEHB «2» OCBOUBIIIMI 3HAHUA, YMEHHS, KOMIIETEHIIUH U TEOPETUUECKUIA
(HEYIOBIIETBOPUTENBHO) | MaTepuall, yueOHbIC 3aJaHMs HE BBITIOJHWI, IPAKTHYECKNE HABBIKU
HEe CPOPMUPOBAHBI.

[Ipouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUAOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JIOPOBbSI 10 JTUCHUIUIMHE (MOIYJIIO) MpeIycMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM HMX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

JJist U1 ¢ HApYIICHUSIME 3PCHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st U1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEeKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.



