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1. ey u 321244 OCBOCHUS TUCHUIIMHBI (MOYJIs1)
Heapb qucuuunHbl «JEKTPOXUMUYECKUI CUHTE3 HEOPTraHUUECKUX COSAUHEHUN!
- TIO3HAKOMHTHb CTYJIEHTOB C TEOPETUYECKMMH OCHOBAMHU U MPAKTUYECKON peanzanuen

OJICKTPOXUMHUYCCKOI'0O CUHTEC3a HCOPraHUYCCKHUX CO€,I[HH€HPII>'I.

OcHoBHbBIE 321a4H M CIHUILJIMHbI:

- 00y4MTb CTYJIEHTOB IIPUHIUIIAM pa3pabOTKHU M YIPABJICHUS TEXHOJIOIMUYECKUMHU IIPOLIECCAMU;
- pPacKpbITh CHEUM(PUKY MIEKTPOXMMHMUYECKHX SBJICHUM M II0Ka3aTb oOmnpeensemble ei
BO3MOYKHOCTH 3JIEKTPOXMMHUYECKUX METOIOB CUHTE3a, UCCIEAOBAHNUA U aHAJIN3;

- IaTh CTYACHTaM Han0OoJee MOIHOE MPeICTaBIeHHE 00 AEKTPOXUMUYECKUX TEXHOJIOTUSX,
II0OKa3aTh ITyTH IIOBBILICHUS KayeCTBAa BBIIYCKA€MOM IPOAYKIIMH, OCHOBHBIE HaIlpaBICHUS
MaJIOOTXO/IHOM 3JIEKTPOXMMHUYECKON TEXHOJIOTHH;

- CTMUMYJIUPOBAThb HHTEPEC CTYACHTOB K M3YUYCHHUIO TECOPETUYECKUX OCHOB XMMHH, 3aHATHIO

HCCIIEI0BATEIbCKON paboToi.

2. Mecto aucunminnsl B ctpykrype OIIOIT BO

Jucuumimza «3JIeKTPOXUMUYECKUN CUHTE3 HEOPTaHUYECKUX COSAUHEHUI» OTHOCUTCS K
BapuaTHUBHON yacTH bioka 1, AucIuIumHb 10 BEIOOPY OCHOBHOW 00pa30BaTeIbHON MPOTPAMMBI
1o HanpasieHuto noArotoBku 04.04.01 Xumus (DnekTpoxumus).
N3ydyeHne NIUCHUIUIMHBL ««ONEKTPOXMMHUYECKUN CHHTE3 HEOPraHMYECKUX COCIUHEHUN»»
OasupyeTcss Ha CyMMe 3HaHHUM, MHOJYyYEHHBIX CTYJIEHTAaMH B XOJ€ OCBOEHHUS CIIEIYIOIINX
JUCIUIUINH: «DPu3znueckas XUMHs», «IEKTpoXuMus», «Teopus anekTponnToBy, «[IpuHIuNbI
KOHCTPYUPOBaHMUS U PabOThI 3JIEKTPOXUMHUECKOTo 000pymoBaHMs», «MeToabl HcClIeI0BaHUs

SJICKTPOXUMHNYCCKUX peaKHHfI)).

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUILINHBI (MOLYJIs1)

B coBOKynHOCTH ¢ ApYrUMH JUCHMIUIMHAMHU NPO(UIS «IIEKTPOXUMHUS» JIUCUUIUIMHA
«QNEeKTPOXUMUYECKUN CHHTE3 HEOPraHMYEeCKHX COEIWHEHUI» HalpaBiieHa Ha (OpMHUPOBAHUE
caenyromux komrereHuuid B cootBerctBuM ¢ ®I'OC BO u OIIOII BO no HampaBieHuro
noarotoBku 04.04.01 Xumus (Dnexktpoxumusi) (ypoBeHb MarucTpaTyphbl):

ITIK-3: roTOBHOCTh MCMOJIB30BATh COBPEMEHHYIO anmnapaTypy MpH MPOBEISHUH Hay4YHBIX

HICCIIENOBAHUMN.



3HaTEh:

VYMeThb:

Baaners:

OCHOBBI SHGKTpOXI/IMI/I‘IeCKOﬁ TCXHOJIOTUU IJId PpCHICHUA HAYYHBIX U MMPAKTHUYCCKUX

3aaad.

CTAaBUTh 3a/1avdy 3JICKTPOXUMHYCCKOI'O UCCIICAOBAaHMA, CHHTC3a U aHAJIN3a
BBI6I/IpaTB OIITUMAJIBHBIC IIYTH W MCTOAbI PCHICHUA HO,Z[O6HBIX 3a1a4,
OCYIIECTBIATE CTAHAAPTHBIC JICKTPOXUMHUYCCKHUE U3MCPCHUA,

O6pa6aTBIBaTB PE3YJIbTAaThbl SJIICKTPOXUMHUYCCKUX I/ICCJIC,HOBaHPlﬁ,
OpPHUECHTHUPOBATLCA B COBpCMeHHOﬁ JIMTEPATYPE 11O JJIICKTPOXHUMHHU,

MMPOBOAUTL JJICKTPOXUMHUYCCKHUEC PACUCThl C IIOMOIIBIO H3BCCTHBIX (l)OpMyJI n
ypaBHeHI/Iﬁ, B TOM YHCJIC C IIOMOIIBIO KOMIIBIOTCPHLIX IIPpOrpaMm, I1OJIb30BATbHCA

CIIPaBOYHOM JIUTEPATYPOU I10 NIEKTPOXUMUMU.

OCHOBaMH AHAJIMTHYCCKOTO, JJOTHUYECKOI'O n Fpa(l)I/I‘-ICCKOFO aHaJInu3a

COCTAaBIISIONIUX YacTeu Q)YHﬂaMeHTaHLHLIX pa3aciioB JICKTPOXUMUH.



4. ConeprkaHue M CTPYKTYpPa JUCUMILIMHBI (MOAYJISA) « DJIEKTPOXMMHUYECKUI CHHTE3
HEOPraHU4eCKUX COeANHEeHUI»

Taoauna 1. Conep:xanue TMCHUNIMHBI (MOILYJIs)

®opma
Ne HaumenoBaHue
Coaep:xanue pa3aesia TEeKylIero
n/n pasaeia/ TeMbl
KOHTPOJIA
O6mactn  (IpOMBIIUICHHBIE  00J1ACTH)
MIPUMEHEHUS ANEKTPOXUMHUYECKUX
TE€XHOJIOTHM.
Oo0mme BOIIPOCHI
Knaccudukanus AIEKTPOXUMUICCKUX
OCHOBBI

annapaToB. KOHCTPYKLIUM 3IIEKTPOJOB
1 |3JeKTpOXHMHYECKOMH 41
5JIEKTPOXMMMYECKMX  aNlapaToB,  HUX

TeXHOJIOTHH.
Ha3Ha4YeHUS, TpeOOBaHuUs
MPEIbSIBIIIEMbIE K HUM, KJIACCH(HUKAIIHAL.
OcHOBHBIE U TOOOYHBIE IPOLECCHI,

MPOTEKAIOIINE Ha 3JICKTPOAAX.
2. | DiekTpoocaxieHne OcHoBHbIE 3aKOHOMEPHOCTH
MeTaJI0B. AJIEKTPOOCAXKICHUSI METAJUIOB. AHOTHBIC

W KaTOAHBIC IIPOLICCCHI. PacnpeﬂeneHHe

MeTajia u TOKa 1o KaTOHOH

MIOBEPXHOCTH.
A3; T;
Croco0Obl  MOATOTOBKM  MOBEPXHOCTH
JMCKYCCHU;
METAUTHYECKUX 15631 (012171 nepen
Ipe3eHTaIH

HAaHECEHHEM TalIbBAaHUYECKUX MOKPBITUH.
Haznauenue u knaccudukaius crnoco0oB.
DNEeKTPOXUMHUIECKOE TpaBJICHUE:
Ha3HayeHWe, OCOOEHHOCTH, COCTaBbI

PacTBOpPOB n PCIKUMBI

g rpade 4 npuBOAATCS IIaHUpyeMble (GOPMBI TEKYIIETO KOHTPOJIS: 3aluTa J1abopaTopHOi padoThI
(JIP), BemonHeHne kypcosoro npoekra (KII), kypcosoii pabotsr (KP), pacuetHo-rpadmdeckoro 3amganus (PI'3),
nmomarmHero 3amanus (/3) mammcanme pedepara (P), sacce (3), kommoxsuym (K), pybexusiii korTpons (PK),
tectupoBanue (T) u T.1.



SJICKTPOXUMHUYCCKOI'O TPABJICHUA.

daexkTpodopeTnieckoe

HaHeCeHHe MOKPbITHIA.

DnekTpodopeTrHyecKoe OCaXICHUE

HOKpBITI/IP'I Ha KaToac, Ha aHOAC. Biusane
COCTaBa CYCIICH31H, PCKHUMa IIpoLeccca Ha
Ka4d€CTBO

ocaxaacMoro IMOKPLITHA.

OcHoBHBIE MOKa3aTesn npouecca

anekTpodopesa. CtaOunpHOCTh
cycnensuii. TpeOoBaHHS K IOATOTOBKE

ITOBCPXHOCTHU HaAaHCCCHHUEM

nepen

MOJIMMEPHBIX  MOKpbITUH.  IIpumepsr

TCXHOJIOTHYCCKHUX MMPOUCCCOB.

a3; T; PI'3;

JTIMCKYCCHUU;

IMPE3CHTAlU

XuMnueckmne
JIEKTPOXUMHUYECKHE
MPOoLecChI
NMPOU3BOACTBE

nevYyaTHbIX IIJIAT.

Crioco0bI IIPpOU3BOJCTBA IICYATHBIX ILIAT.

Tp ABJICHHUC MEIH B IMPOMU3BOJACTBC

IE€4YaTHBIX Iar. Hanecenue
(dboTope3ucToB. XUMHUYECKOE MEIHCHHUE
Ilammnagnesas

JUDJICKTPHUKOB. u

OecrasuiaaueBas MeTaITH3aIusl.
DNEeKTPOXUMHUYECKOE HapalluBaHUE CIIOS
MeIu. DJEKTPOOCAKICHUE CIUlaBa Sn —

Pb, Sn — Bi.

13; T; PI'3;
JTUCKYCCHH;

[Ipeszentranuu

DJIeKTPOXMMUYECKOe
NMPOU3BOJCTBO
XHMHYECKHX

NPOAYKTOB.

TeopeTI/IIIeCKI/IG OCHOBBI mponecca

OJICKTPOJIMU3a BOJbI, OJICKTPOJAHBIC

MaTepuaibl; JBJICKTPOAHBIC  INJIOTHOCTU

TOKa; COCTaB pacTBOpa, TeEMIIepaTypa,

OJICKTPOJIM3 IO AaBJICHUEM.
TexHoyornueckas cxema IIPOU3BOJCTBA,

3J'I€KTpOXI/IMI/I‘-IeCKI/II\/’I METO

IIpOU3BOJACTBA TSKENoi BOJbI.

QHCKTpOXI/IMI/IquKOC IMPOU3BOJACTBO

XJIopa, IIET0YH u BOJIOPO/IA.

3; T, PI'3;
JTUCKYCCHH,

[Ipesentanuu
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TeopeTndeckne OCHOBBI  AIIEKTPOJIH3a
XJIOPUIOB.  DJEKTPOJIU3 C  TBEPIBIM
KaTtooM W (QuiabTpyomeil anadparmon;
AIIEKTPOIIU3 c MOHOOOMEHHOU

MEMOpaHO#; JJNEeKTPONU3 C PTYTHBIM

KaTo0M.

I'uaposnekrpomerann |OOmue CBEJICHMUS, HOJrOTOBKA

yprus. AJEKTPOJINTA. DNEKTPOXUMHUECKUE
CHoCcOObl  M3BJEUEHHUS METAUIOB U3
pacTBOpoB  (DIEKTPOIM3 C TBEPABIMHU
3JEKTPOJIaMH M XKuJIkuMu iektpogamu — | 13; T; PI'3;
amaJibraMHasi METAJLITYPIusi). | IMCKYCCHH;
DIEKTPOXUMUYECKUE MIPOLIECCHI B.| IpE3eHTalUU
[IepcniekTuBBI pa3BUTHUs
TUIPO3JIEKTPOMETAILITYPIHUECKUX
IIPOLIECCOB.

JIeKTPOJIH3 O6mmue CBEJICHUS, CTpOCHHE

pacimiaBoB. pacIuIaBIE€HHBIX conel,
ANEKTPONPOBOUMOCTb  PACILJIaBICHHBIX
COJIEH, DJEKTPOJHOE pPaBHOBECHE B
pacruiaBax; BIIUSIHUE ¢usuko  —
XMMHMYECKHX CBOWCTB AJIEKTPOJINTA Ha
IIPOLIECC DIEKTPOIINA3A. J3; P; T, PI3;
[Ipou3BoacTBO ~ MarHus:  MOJy4YEHHE JHCKyCCHH,
UCXOJHBIX MaTepUasos; cBoiicTpa| | PCICHTAIIH
ANEKTPOJINTOB, JJIEKTPOJIN3; BBIXOA IIO
TOKY U YAENbHBIM pacxol 3HEPruu Hpu
AJIEKTPOJIN3E PACILIaBOB, paUHUPOBaHHE
MIEPBUYHOTO MarHus.

Xumuyeckue Knaccupukanus XUT. Teopernueckue




OCHOBBI ~ pabOTBI |

XUT

HCTOYHHUKHU TOKA. KOHCTPYKIHHN

OCHOBHBIX (MapranueBo  —
LIUHKOBBIC, PTYTHO — IIMHKOBBIE, HUKEIb
— KaJMHEBbIe, HUKEJb — JKEJIC3HbIE).
OcHoBHbIe xapakTepuctuku XUT.

Cxembl n3rotoBiaeHUs oTaeabHBIX XUT.
OcobeHHOCTH M3TOTOBJICHUS,

IEPCICKTUBbI Pa3BUTHA.

Ha uzyuenue xypca orBogutcs 108 yacoB (3 3.e.), U3 HUX: KOHTaKTHasi pabora 56 u., B

TOM 4YHCJE JIEKIHMOHHBIX — 33 4acos; MPAKTUYECKUX (CEMUHApCKUX) — 22 4aca;

camocTosTeNnbHas padoTa cTyneHTa 26 Jaca; 3aBepiiaercs 5Kk3aMeHoM (27 4acoB).

CTpyKTypa JTUCHUNJIMHBI (MOAYJIs1)

Tabauna 2. O01mas TpyA0eMKOCTh JUCHMILUINHBI COCTaBJIsAeT 3 3a4eTHbIe equHuIbI (108

4acoB)

TpynoeMKoCTh, 4acoB / 3a4€THBIX
Bun paGotsr €IMHHII
Il cemecTp BCETO
OO0mas Tpy10eMKOCTh (B Yacax) 108 108
KonTakTHas padora (B yacax): 51 51
Jlexyuonnwvie 3auamus (J1) 17 17
Ipakmuuecxue 3anamus (113) He
He npedycmompenwi
npeoycmMompeHnsl
Cemunapckue 3auamus (C3) He
He npedycmompenvi
npeoycMompeHsl
Jlabopamopusie pabomut (JIP) 34 34
CamocrosiTesibHas padora (B yacax): 57 57
Pacuetno-rpaduueckoe 3aianue He
He npeoycmompeno
npeoycCMoOmpeHo
Pedepar (P) He He npedycmompen
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npeodycmompet

Occe (D) He
He npedycmompeno
npeoycCmMompeHo
Kontponbnas padora (KP) 8 8
CamocTosiTeTbHOE U3YUYECHHE Pa3/IeNioB 22 22
Kypcogoii npoexrt (KII), kypcoBas padota (KP) He
He npedycmompena
npeoycmMompena

IToaroroBka U NPOXOXKACHUE IIPOMEKYTOYHOU

aTTeCcTaluu 27 27

Bua npoMexyTo4yHO# aTTecTAUMHA 3auer 3auer

Taoauna 3. JIeKHuOHHBIE 3aHATHSA

Ne
Tema

/1

1. | O0mue BONpoOChl OCHOBBI JIEKTPOXMMHYECKON TeXHOJOTUHU. [env u 3a0ayu uzyuenus
membl — O3HAKOMHUTB CTYJ€HTOB ¢ OCHOBHBIMHM OCOO€HHOCTSIMH 3JIEKTPOXUMHUYECKOTO
CHUHTE3a HEOPTaHUYECKU3X BEILIECTB.

2. | DaeKkTpoocaxkaeHue MeTANI0B. [lenv u 3a0auu uzyuenus memvl — U3YYUMb OCHOGHbIE
3aKOHOMEpPHOCMU TIPOMBIIIIEHHBIX 3JIEKTPOXUMHUECKUX MPOIIECCOB.

3. | Daexkrpodopernyeckoe HaHeceHHe NOKPBITHH. [Jenv u 3a0auu usyyeHuss memvl —
W3Y4YUTh IIPOLECCHI IEKTPOPOPETUUECKOTO OCAXKACHUS MOKPHITHI Ha KaToJe, HAa aHOJE U
OCHOBHBIMHM ITOKa3aTesIMH ITpoliecca 3eKTpodopesa.

4. | XumMu4ecKHe u IeKTPOXHMHYEeCKHe NMPOoIecchl B MPOU3BOACTBE MEYATHBIX IJIAT.
Llenv u 3a0auu uzyyenusi memvl — 03HAKOMUTH CTYAEHTOB CO CHOCOOAMM IPOU3BOJICTBA
II€YaTHBIX I1JIAaT.

5. | DIeKTpOXHMHYECKOe MPON3BOACTBO XUMHYECKHX MPOIYKTOB.

Lenv u 3a0auu uzyuenus memvl — 03HAKOMHUTb CTYAEHTOB € TEOPETUUECKUMH OCHOBaMH
Ipolecca EeKTPoIN3a BOAbI, TSXKEION BOJIBI, XJI0pa, IEI0OUYM U BOAOPOJA, HIEKTPOIU30M
C TBEpPIbIM KaToOM M (GUIbTpyOmed auadparmMoil, ¢ MOHOOOMEHHOW MeMOpaHOW H

PTYTHBIM KaTO/IOM.
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I'maposnexkTpoMerasityprus.
Lenv u 3a0auu uzyuenus memvl — U3YYUThb DIIEKTPOXMMUYECKHE CIOCOOBI M3BICUCHUS

MCTaJIJIOB U3 PACTBOPOB.

7. | DaekTposau3 pacmiaaBoB. [[env u 3adauu uzyuenuss memsvl — AaTh CTyJAeHTaM o00IIue
CBEICHUSI O CTPOECHHUM pACIUIABIEHHBIX COJIEH, AJIEKTPOIPOBOJMMOCTH PACIUIABICHHBIX
COJIEH, 3JIEKTPOAHOM PABHOBECUH B pacIljlaBax.

8. | XumMuueckne HMCTOYHUKHM TOKA. [[env u 3a0auu u3zyuenuss memsl — AATh CTyAEeHTaM
oomue cBenenus o knaccupukamms XUT, Teopernyeckux OCHOBaX pabOTHI |
KOHCTpYKUMH OCHOBHBIX XUT.

Tabnuya 4. Jlabopamopnvie pabomwl no oucyuniure (Mooyio)

No Tema

/1

1. | Onpenenenue BpIX0/1a MeTaJJ1a 110 TOKY U SHEPTUU.

2. | KagmupoBaHue cTanbHBIX J€Tajei.

3. | DIeKTpOXUMHUYECKOE IMOJIMPOBAHUE MEIHBIX, JIATYHHBIX WJIH CTAIBHBIX U3JIEINH.

4. | OkcuaupoBaHUeE AIFOMUHHUS U OLIEHKA Ka4e€CTBA OKCH/IHBIX IJICHOK.

5. | Hanecenune raibBaHMUECKUX MOKPBITHHA.

6. | UccrenoBanue pa3inokeHUs BOJBI C IETBIO MOYUSHHs KHCIOPOa U BOJOPOIA.

7. | UccnenoBanue mporuecca 3JIEKTposin3a XJIOpHIa HATpUsl B DJIEKTPOJIU3e C (PUIbTPYIOIEeH
nuadparmoi.

8. | Homyuenue ioxodopma 3IEKTPOXUMUUECKUM CIIOCOOOM.

9. | DneKTpOXUMHUYECKOE MOTyYSeHHE METHOTO MTOPOIITKA.

10. | Onpenenenue paccenBaromieil ClIoCOOHOCTH rajlbBAHMYECKUX BaHH.

11. | Onpenenenue BbIX0/1a METAIJIA 10 TOKY U SHEPTHUH.

12. | KagmupoBaHUE CTATBHBIX JICTAJICH.

13. | DNEKTPOXUMUYECKOE MTOJTUPOBAHIE MEHBIX, TATYHHBIX WJIH CTAIBHBIX U3JICITHHA.

14. | OnpeneneHue oNTUMAILHON TNIOTHOCTH TOKA OCAX/IEHUS METAJIJIOB.
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5. OueHouyHbIe MAaTEPHAJIBI ISl TEKYIIEr0 U Py0eKHOT0 KOHTPOJISA yCIIeBAeMOCTH

U NPOMEKYTOYHOM aTTecTaluu

KoneunbiMu  pe3ynapTaTaMM  OCBOCHHS  IPOrpaMMbl  JIUCHUIUIMHBI  SIBJISIIOTCS
c(OpMHPOBAHHBIE KOTHUTUBHBIE IECKPHUIITOPHI «3HATBY, KYMETh», «BJIAJCTh», PACIUCAHHBIC 110
OTJENBbHBIM KOoMITeTeHIUAM. DOpMUpPOBAHKE 3TUX AECKPUNTOPOB MPOUCXOAUT B TEUEHUE BCErO
ceMecTpa 10 dTarnaM B paMKax pa3JIMYHOro BUJa 3aHATHI U CAMOCTOSITENILHOM paboThI.

B xone u3yueHus: AUCUUIUIMHBI IPETYCMAaTPUBAIOTCS MeEKYuiUil, pyoexcHbvlii KOHmpOob
U RPOMENCYMOUHAA AMMeCM AUl
OrneHoYHbIe MaTepPUAbI ISl TEKYILIETO KOHTPOJIS.

Lenv mekywezo konmponsi — OUEHKa pe3ylbTaToB pabOThl B cEMECTpe U oOecreueHue
CBOEBPEMEHHOI OOpaTHOI CBS3U, IS KOPPEKIMH OO0y4YeHHs, aKTUBU3ALUU CaMOCTOSTEIbHON
pabotel oOyuatomierocsi. OOBEKTOM TEKYLIEro KOHTPOJIS SBJISIOTCS KOHKPETU3UPOBAHHBIE
pe3ynbTathl 00y4ueHHs (yaeOHbIC JOCTHKCHHUS) TIO JTUCIIUILTAHE
Texyuwyuii KOHmMpPO1b YCIIEBAEMOCTH 00ECTIEYNBACT OLIEHUBAHUE X0a OCBOCHUS JTUCIUILINHBI
« DJEKTPOXUMHUYECKUN CHHTE3 HEOPraHWYEeCKUX COCAUMHEHHMII» ¢ BKIIOYAeT: OTBETHl Ha
TEOPETUYECKHE BOMPOCHI HAa MPAKTHYECKOM 3aHSATHH, PEIICHHE MPAKTHYECKHX 33434 u
BBIIIOJIHEHUE  3aJaHWid HA  TPAKTHYECKOM  3aHATHH, CAMOCTOSTEIBHOE  BBIMOJHEHHUE
WHAUBUAYAIbHBIX JOMAIIHUX 33JaHUN (HampuMmep, pelieHue 3ajady) ¢ OTYETOM (3allUTOi) B
YCTaHOBJIEHHBIHM CPOK, HAITMCAHUE JI0KJIAJI0B, peepaToB, Icce, TUCKYCCHU.

OneHka KayecTBa TIOATOTOBKM Ha OCHOBAaHWHM BBITIOJHEHHBIX 3a/IaHUN  BeleTCS
npenojaBarenieM (C OOCYXIEHHEM pe3yJlbTaToB), OaJIbl HAYHMCIAIOTCS B 3aBUCHMOCTH OT

CJIOKHOCTH 3aJlaHUA

1.1.1. Bonpocet no memam oucuuniunot

Tema 1. O0mme BOnpochl 0CHOBBI 3J1eKTPOXUMHUYECKO TEXHOJIOTHH.

O6unactu (MpoMBbIIIIEHHbIE 007aCTH) TPUMEHEHUS IEKTPOXUMUYECKUX TEXHOIOTH.

Knaccudpukanus AIIEKTPOXUMUIECKIX armaparos. Koncrpykuun AIIEKTPOIOB
AIIEKTPOXMMUYECKUX aNnapaToB, WX Ha3HAueHUs, TPeOOBaHUS NPEAbABISEMBIE K HHM,
kiaccugukanus. OCHOBHbIE U TOOOYHBIE MPOLIECCHI, TPOTEKAIOIINE Ha 3JeKTpoaax. Juapparmol
DIIEKTPOXMMUYECKUX  alapaToB,  KilaccH(UKalUs,  Ha3HAYCHHWE,  XapaKTEPHUCTHKH.
XapakTepuCTUKNA M TIOKa3aTeNd dSJICKTPOXMMHYECKHX aIapaToB. balaHC HampshpKeHWs Ha

SJICKTPOXUMHNYCCKOM aIrapare, TEIJIOBOM 6aJ1ch, 3HepFCTH‘{CCKHﬁ OanaHnc.
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Tema 2. D1eKTpoOCaKIeHNE METAJJIOB.

N o a A w Db oE

[TpoMBIIITICHHBIE 3TEKTPOXUMHYECKHUE MTPOIECCHI.

DNeKTpOXUMHYECKas TIOJIMMEPH3AII.

B03MOXHOCTH 1 IEPCIIEKTHBEI Pa3BUTHUS SIEKTPOCUHTE3a OPTaHMYECKUX COSAUHEHHH.
@DOTOANEKTPOCUHTE3. DICKTPOKATAIIH3.

DJEeKTPOIU3 B IJIa3Me TICIONIETO pa3psia.

CuHTe3 OpraHM4ecKnuX COeIMHeHNH 0e3 HCIO0Ib30BaHus HehTEXUMUIECKUX POTYKTOB.

BI/IOBJ'ICKTPOXI/IMI/IH .

Tema 2. 3JIeKTp0CI/IHTe3 H MEXAHM3Mbl KaTOIHBIX peaKunifl C y4YaCcTueM OpPraHuveCKux

coeIMHeHU
1. OcHOBHBIE 3aKOHOMEPHOCTH OJJIEKTPOOCAXKACHHUS METaNIOB. AHOJHBIE U KaTOIHbBIC
nporecchl. Pacnpenenenre MeTaia U TOKa MO KaTOJAHON MOBEPXHOCTH.
2. CnocoObl TOATOTOBKM IOBEPXHOCTH METAJUIMYECKUX W3JCNIUN Tepes; HaHeCeHHEeM
rajbBaHMYECKUX MOKpbITHi. HaszHaueHne u kiaccudukanus croco0os.
3. DNeKTpoXUMHYECKOe TpaBJICHHE: Ha3HAuYeHHE, OCOOEHHOCTH, COCTaBbl PACTBOPOB U
PEXKUMBI TIEKTPOXUMHUYECKOTO TPABICHUS.
4. AKTHUBM3alUsi — Ha3HAUYE€HHUE, MECTO IMPOBEACHUS OIEpallMu; COCTaBbl PacTBOPOB IS
aKTHBAIIMU U PEKUMBI TTpoliecca.
5. lluHkoBaHWe, KaaIMUPOBAaHUE, OJOBIHUPOBAHUE, CBUHIICBAaHHE, HHUKEIWPOBAHUE,
JKEJIE3HEHHUE.
6. CoiicTBa 1 00JaCTH IPUMEHEHUSI.
7. DAEeKTPOOCAXKIEHHUE U3 IEKTPOIUTOB — KOJUIOUOB.
Tema 4. JnexkTpodopeTnyeckoe HaHeCeHUE MOKPBLITHH.
1. Dnextpodopernyeckoe ocaKICHHE MOKPHITUI Ha KaTOJIe, Ha aHO/IE.
2. BimsiHue cocTtaBa CyCIeH3UH, PeKUMa MpoIecca Ha Ka4eCTBO OCAKIAEMOTO TTOKPBITHSL.
3. OcHOBHBIE TTOKA3aTeNH Mpoliecca deKkTpodopesa.
4. CtaOuibHOCTDH CyCIIEH3UH.
5. TpeboBaHus K MOATOTOBKE MOBEPXHOCTH MEPEl HAHECEHHEM MOJIMMEPHBIX MOKPBITUH.
6. ITIpumepsl TEXHOJOTHYECKUX MPOIECCOB.
Tema 5. XuMuyeckue v 3J1eKTPOXUMHYECKHE NMPOLECChl B IPOU3BOACTBE NMEYaTHBIX IJIAT.
1. CmocoOsl MPOM3BOCTBA MEUATHBIX TIIAT.
2. TpaBneHue Meau B IPOU3BOJICTBE MEYATHBIX ILIAT.
3. Hanecenwne otope3ncToB. XMMHUECKOE METHEHHE JUIICKTPUKOB.
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4.
5.
6.

INannagueBas u OecriajutagueBast METAITA3ALIIS.
DIEKTPOXUMHUYECKOE HAPALTMBAHKUE CIIOST MEIH.

DnekrpoocakaeHue ciiasa Sn — Pb, Sn — Bi.

TeMma 6. D1eKTPOXUMHYECKOE NPOU3BOJACTBO XMMUYECKHUX MPOAYKTOB.

1.

Teopernueckne OCHOBBI TIpoIlecca DJIEKTPOJIHM3a BOJBI; JJICKTPOIHBICE MAaTEepUAJIbI,
AJIEKTPOJIHBIE TUIOTHOCTH TOKA; COCTaB pacTBOpa, TeMIeparypa, 3JCKTPOJIHU3 O]
JIaBJICHUEM.

TexHomornyeckass cxema IPOU3BOJICTBA; SJEKTPOXHUMHYECKUH METOJ] IPOU3BOJICTBA
TSOKEJIOU BOJIBI.

DIEKTPOXUMHUYECKOE MPOU3BOJICTBO XJIOPA, IIEJI0YX U BOJAOPO/A.

Teopernyeckre OCHOBBI AJEKTPOJIN3A XJIOPUJIOB.

DNeKTpoiau3 C TBEPAbBIM KaTogoM U GuibTpyromeid auadparMoin; 3JIEKTPOIU3 C

MOHOOOMEHHOM MeMOPaHO; AIEKTPOIIU3 C PTYTHBIM KAaTOJIOM.

Tema 7. l'mapo3ekTpomMeTalyprus.

1.
2.

OO6mue cBeieHus, MOJATOTOBKA AJIEKTPOJIUTA.

DIEKTPOXUMHUYECKHE CITIOCOOBI HW3BJICUCHHS METANIOB M3 PACTBOPOB (IJIICKTPOJIU3 C
TBEP/BIMHU JICKTPOJAMH H KHUJIKUMH JICKTPOJIaMH — aMajbraMHasi METaJUTYPTHsl).
DNEKTPOXUMHYECKHE TIPOIECChl B THIPOIICKTPOMETAIUTYPTUU  (DJCKTPOIH3 B
METAIypruM LUHKA, XpOMa, METAJIOB TpYMIbl kene3a). llepcrekTuBbl pa3BUTHS

THAPOIJICKTPOMETATIITYPIrUICCKUX IIPOUCCCOB.

Tema 8. DaexkTpo/iu3 pacnjiaBos.

1.

2.

OOmue cBeneHUs; CTPOCHHE  pACIUIaBICHHBIX  COJIEH,  BJIEKTPOINPOBOAMMOCTH
pacIUIaBI€HHBIX COJIEH, JJEKTPOAHOE PABHOBECHE B pacIulaBax; BIMSHHE (U3NKO —
XUMHUYECKHUX CBOMCTB 3JIEKTPOJIMTA HA MPOLIECC MIEKTPOJIN3A.

IIpon3BOACTBO MarHus: MOJYYEHHE HCXOJHBIX MaTEpUaJIOB; CBOMCTBA 3JIEKTPOJIHUTOB,
AJIEKTPOJIN3; BBIXOJ MO TOKY M yJIENbHBINA pacXoj SHEPTUH MPH AJIEKTPOJIN3E PACIIaBOB,

paduHUpPOBaHME TEPBUYHOTO MarHUsl.

Tema 9. XumMunuyeckue MCTOYHUKH TOKA.

1.

Knaccugukanus XUT. Teopernueckre OCHOBBI pabOThl U KOHCTPYKUUHU OCHOBHBIX XU T
(MapraHiieBO — ILHMHKOBBIE, PTYTHO — LWHKOBbIE, HUKEIb — KaJMHEBHIE, HUKEIb —
JKEJIC3HBIE).

OcHosHuble xapakTepuctuku XUT.

Cxembl n3rotoBieHus otaeabHbIX XUT.

Oco0eHHOCTH U3TOTOBJICHMS], IEPCIEKTUBBI PA3BUTHSL.
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Kpumepuu d)opmupoeaHuﬂ OUYEHOK (oueHueaHuﬂ) YCmMHO20 onpoca

YCTHBIA Onpoc SIBISICTCSI OAHUM M3 OCHOBHBIX CIIOCOOOB yu€Ta 3HaHUN 00y4aroIerocs
[0 JUCLHUIUVIMHE «DJEKTPOXUMHUYECKHI CHUHTE3 HEOPraHUYECKUX COECOUHEHMI». Pa3BEpHyTHIN
OTBET CTYyJEHTa JIOJDKEH TMPEACTaBIATh COO0O0Il CBSI3HOE, JIOTMYECKH IMOCIeA0BaTEIbHOE
coo0IlleHre Ha 33/IaHHYI0 TeMY, MIOKa3bIBaTh €r0 YMEHHUE IPUMEHSTh ONPEICICHHUS.

B  pe3ynemame ycmmoco onpoca 3HaHusa, 00yuarOuie2o0ca OUEHUBAIOMCA NO

cnedywuenl wKane:
Oau, CTaBUTCS, €CIIH 00yUYaIOIIHIACS:

1) mosHO M3NIaraeT U3y4eHHbIN MaTepua, Aa€T MPABUIBHOE OMPEACICHHOE
SKOHOMUYCCKUX MOHSITHI;

2) OoOHapyXUBaeT MOHMMaHHE MaTepualia, MOXKET 00OOCHOBATh CBOM CYXK/ICHHS,
MPUMEHUTH 3HAHUA Ha MPAKTUKE, IPUBECTH HEOOXOIUMBIE TPUMEPHI HE TOIBKO IO
yueOHUKY, HO U CAMOCTOSITEIbHO COCTABIICHHBIE;

3) wu3NaraeT Matepual OoCJIEA0BATEILHO U MMPABUIIBHO C TOYKHU 3PEHHS HOPM
JUTEPATYPHOTO fA3BIKA.

oanna, cTaBUTCA, €CId 00y4JaroImuics a€T OTBET, yIOBICTBOPSIOLINI TeM XKe
TpeOoBaHUsM, uTO U Juig Oaiia «1», Ho gomyckaet 1-2 omuOKU, KOTOpBIE caM K€ UCTIPABIIsET, U
1-2 Hepouéra B OCIIEOBATEIBLHOCTH U S3bIKOBOM O(OPMIIEHUH U3J1araeMoro.

Oanna, cTaBUTCA, €CId 00ydaromuiics oOHapYyKUBAET 3HAaHUE U TOHUMAaHNE
OCHOBHBIX IIOJIO’KEHUI JaHHOH! TEMBI, HO:

1) wu3naraet Marepuai HEMOJIHO U JOMYCKAeT HETOYHOCTH B ONPECICHUH OHSITHIA;

2) He yMeeT JA0CTaTOYHO ITyOOKO U JIOKa3aTeIbHO 000CHOBATH CBOM CYXICHUS U
IIPUBECTU CBOU MPUMEPBHI;

3) wW3IaraeT MarepHai HEemoCIe0BaTEeIBHO U JOMYCKACT OLINOKH B SI3IKOBOM
o(opMIIEHUHN U3J1araeMoro.

0 6annos, CTaBUTCS, €CIIM 00yUaIOIIUKCS OOHAPYKUBAET HE3HAHUE OOJIbIIEH YacTh

COOTBETCTBYIOILIETO pa3zelia H3y4aeMoro Marepuana, 10IycKaeT olmuOKu B (pOopMyIHpOBKE.

bannsr « », « », « » MOT'YT CTaBUTBHCA HE TOJIBKO 3a e,Z[I/IHOBpCMeHHHﬁ

OTBCT, HO U 3a paCCpCHOTOquHLIﬁ BO BpECMCHHU, T.C. 3@ CYMMY OTBCTOB, JaHHBIX CTYACHTOM Ha

MPOTAXKCHUUN 3aHATUA

1.2. OueHouHble MaTepHAJIbI VISl Py0esKHOT0 KOHTPOJIS.

Pybescnwviii konmpons oCylecTBIsieTcs 1Mo 0oJiee WM MEHEe CaMOCTOATENIbHBIM pa3jiesiaMm
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— y4eOHBIM MOAYJISIM Kypca M TPOBOIUTCS MO OKOHYAHWM W3yYCHUS MaTepualia MOIYJsS B
3apaHee yCTaHOBJIEHHOE BpeMs. PyOeXHBbI KOHTPOJb MPOBOAMUTCS C IENbIO OINpeaesICHHS
KadyecTBa YCBOGHHs MaTepHaja yueOHOro MOIyJsl B LieIoM. B TeueHue cemectpa MpOBOIUTCS
mpu MaKux KOHMPOJIbHHIX MEPORPUAMUS NO ZPAPUKY .

B kadectBe (opM pyOEKHOrO KOHTPOJSE MOXKHO HCIOJNB30BaTh TECTHPOBAHUE
(MMCBMEHHOE WJIM KOMITBPIOTEPHOE), TPOBEACHHWE KOJUIOKBUYMa WM KOHTPOJIBHBIX paboT.
BeimonasiemMbie  paOOTBI JTOJDKHBI XpaHHUThCS Ha Kadeape TedeHWuM Yy4eOHOro rojma W 11O
TPpeOOBAHUIO TIPEIOCTABIISATHCS B YIIPAaBICHUE KOHTPOJIS KauecTBa. Ha pyOekHbIe KOHTPOJIBHBIE
MEpOTPHATHS PEKOMEHIIYeTCsl BBIHOCHUTH BECh IMPOTPAMMHBIA Marepuan (Bce pasfelbl) IO

NUCIUILINHE,

5.2.1. Ouenounvle mamepuaivl 011 KOHMPOJIbHOU PAdOnbl:

Tunoevie Bapuanmuvi KOHmMPONLHBIX padom:

Bapuanm 1.

1. Dnektponsl: TpeOOBaHUS, MPEABABISEMbIE K HUM; PACTBOPUMBIC, HEPACTBOPUMBIC
AJIEKTPOJIbI; KATOAHBIE M AHOJHBIC TPOIECCHl B TAIBBAHOTEXHUKE UM XHUMHYECKUX
HMCTOYHUKOB TOKA

2. XUMHUYECKUE U DJICKTPOXUMHUUYECKUE TMPOIECCHl B IPOU3BOJICTBE MEUATHBIX ILIAT.

[TpuBeTe ypaBHEHHS peaKivii, POTEKAIOIIMX HA TPa(UTOBBIX NIEKTPOAAX MPH AJIEKTPOIIM3E pacTBOpa
arerara HaTpusl.

3. TlpuBenure ypaBHEHMS peakivii, MPOTEKAIOIIMX HAa Tpa(UTOBBIX ONEKTpoAax MpH

artekTposu3e pactBopa cyibghara meu (11).

Bapuanm 2.

1. Peaximu BOCCTaHOBJIEHHSI OPraHMYECKUX COS/IMHEHUI Ha KaToJie

2. DaKTOpBI, BIUSIOIIHE HA IEKTPOXUMUYECKOE OKUCIICHHE.

3. IlpuBemuTe ypaBHEHMsI peaKiWMii, NPOTEKAIOMIMX HA TPadUTOBBIX IJEKTPONIAX TPH

JIEKTPOJIN3E PACTBOPA POIMMOHATA HATPHSL.

Kpumepuu popmupoeanus ouenox no KoHmpoiavhblm moukam (KOHmpoibHble padonivl;
KOU10K8UYM)
(__ GanmoB) - craBUTCA 32 PadOTYy, BBHITIOJHEHHYIO TIOJHOCTBIO 0€3 OIIMOOK U HEJ0YETOB;

06y‘-12lIOH.[HﬁCH ACMOHCTPUPYCT 3HAHUC TCOPCTUUCCKOI'O U IMPAKTUYCCKOTO MATCpHuajia 110 TEMC
1/



npakTu4eckoit padotsl, pemeHo 100% 3anay;

(_ GaminoB) — cTaBUTCS 3a pabOTY, BBIIOJHEHHYIO MOJIHOCTHIO, HO MPU HAJIMYUK B HEW HE
Oonee omHON HErpyOOil OIMMOKK M OJHOTO Hemouera, He Oojee Tpex HemodeToB. OOydaromuiics
JEMOHCTPUPYET 3HAHHUE TEOPETUYECKOro M MPAKTUYECKOro Marepuaiga MO TeMe MPaKTUYEeCKOi
paloThl, JOMycKasi He3HAUYMTENIbHbIE HETOYHOCTH IPH pellieHnH 3a1ay, pemeno 70% 3amay;

(__ ©Oamwra) — craBuTcs 3a pabOTy, €CIIM CTYACHT MPABUIBHO BBIMOJHII HE MeHee 2/3
BCEH paOOTHI WK JIOMYCTUII He 0oJiee OIHOM rpy0oii OIMOKY U ABYX HEJOYETOB, HE 00JIee OTHOM
rpyooii u omHON HerpyOol ommOku, He Oojiee TpeX HErpyObIX OIMMOOK, OJHOW HETrpyOoi.
OOyyvarormuiicss 3aTpyIHSETCS C MPABWIBHOW OLIEHKON NPEUIOKEHHON 3a7auu, JaeT HETOJIHBIA
OTBeT, perieHo 55% 3agau

(Menee  OawioB) — CTaBUTCA 3a pabOTy, €CIIM YUCIIO OIMIMOOK M HEJIOUYETOB MPEBBICHIIO
HOpPMY JJISl OLIEHKH 3 WM HPaBUJIBHO BBINOJIHEHO MeHee 2/3 Bceld paborel. OOydarommiics aaer

HCBCPHYIO OLICHKY CUTYAllNH, pCIICHO MCHEC 50 % 3aJa4.

5.2.2.0uenounvie mamepuanwvi: Tunoevie mecmoegwie 3a0anus no OUCHUNIUIHE

gaﬂeKTpOXMMquCKMIZ CUHTEe3 HeopraHn4YeckKux COGAMHGHM“Q
Tecm — cucrema CTaHAAPTU3UPOBAHHBIX SaHaHHﬁ, IMMO3BOJIAOIIAA aBTOMATHU3HUPOBATH

IIPOLIEIYPY U3MEPEHHUS YPOBHS 3HAHUM M YMEHUHN CTY/ICHTA.

Boi0epuTe npaBuIIbHBINA OTBET

Pa3HOCTb TIOTEHIIUATIOB MEX/TY ABYMs TOUKAMHU B BaKyyMe, Haxoasmmmucs Bomusu (~ 10 m)
NoBEepXHOCTHU (a3 o U 3, Ha3bIBAETCS:

Boabera-noreHnuanom

[ToBEpXHOCTHBIM NOTEHIMAIIOM

paboToii BeIXofa d1eKTpoHa u3 ¢dasbl o B pazy 3

I"anpBaHKU-TIOTEHLIMATIOM

["anpBaHU-TIOTEHIIMAN BBIPAYKAETCS YEPE3:
Pa3sHOCTh BHYTPEHHHX MOTEHLIUAIOB 00eux (a3
CYMMBI BHYTPEHHHUX MMOTEHIIMAIOB 00eux (a3
Pa3sHOCTh BHEUIHUX MMOTEHIMAIOB 00enx (a3

CYMMBI BHEIIIHUX MOTEHIIHAIOB 00eux (a3
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BosbTa-noTeHIIMAT MOKET OBITh OIPEICIICH:

00 SKCIICPUMCHTAJILHBIM ITYTCM, 1100 BBEIYHCIIEH IO PAa3sHOCTH pa60T BbIXOJa 3JICKTpOHA B
BaKyyM 3 o0eux a3

TOJIBKO IKCIIEPUMEHTAIBHBIM ITyTEM

TOJIBKO C IMTOMOIIBIO TCOPECTUYCCKUX PACUCTOB

[Tpu mepeHoce peanbHBIX 3apsSHKEHHBIX YacTULl U3 (a3bl o B Paszy B sKCIIepUMEHTAIbHO HAXOAAT

pPa3HOCTb (MX BIEKTPOXUMHUUYECKUX TOTEHINAIOB)

Pabora nepenoca 3apsna:

HE 3aBUCUT OT IIyTHU IIepeHoca

3aBHCHUT OT ITyTH MEpPeHoca

3aBHCHT OT ITyTH MEPEHOCA, HO B HE3HAUUTEIHLHOW CTEIICHH

3aBUCHUT B 3HAYHMTEJILHOM CTEIICHH OT IIyTH IEpEHOCa

[Ton TepMUHOM «BOOOpaKaeMbIii 3aps» MOHUMAIOT:

HAJIMYHUE TOJBKO JIEKTPOCTATUUECKOTO B3aUMOACHCTBUS 3apsA/a B DJIEKTPHUUECKOM TOJIE U
OTCYTCTBHE XMMHUUYECKOTO B3aUMOJEHCTBUSI CO CPEeIOr

HaJIU4Ke 3JIEKTPOCTATUYECKOr0 B3aUMOJICUCTBHS 3apsaa B JJIEKTPUUECKOM I0JI€ U XUMHUYECKOTO
B3aUMOJICUCTBUS CO CPeoit

OTCYTCTBHE 3JIEKTPOCTATHUECKOI0 B3aUMOAECHCTBUSI 3aps/ia B JIEKTPUUECKOM TI0JIE U
XUMHUYECKOTO B3aUMOJEICTBUSA CO CPENIOoit

OTCYTCTBHE SJIEKTPOCTATUIECKOTO B3aMMOJICUCTBHS 3apsiia B QJIIEKTPUUECKOM I10JI€ M HATUYNE

XUMHYECKOT0 B3aUMOJCHCTBHUS CO CpCI[OfI

W3mepenue ranbBaHU-NOTeHIMANA MeX Ty ToukaMu B 1 C BO3MOXHO MPH YCJIOBUM ... ... ... B

ob6oux (hazax (paBeHCTBa XMMHUYECKOTO TOTEHI[MANA)

[Mpu nepeMeneHnu MOJIs 3apsHKEHHBIX YACTHUI] B AJICKTPUYECKOM TI0JIE TIEPEHOC Macchl dn;

KOMITOHEHTA | CBSI3aH OJIHOBPEMEHHO C MEPEHOCOM 3apsiia dgi COOTHOIICHUEM:

dg; = z;Fdn,
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dg, =—dn,

° Zi
Fz.
° d i = —
“ dn,
dn.
° d [ =—
4 Fz,

9. VYcaosue SJICKTPOXUMHUYECCKOI'O paBHOBECHUA B TCPMHUHAX XUMUYCCKOI'O CPpOACTBA BhIPa3UTCA

TakuM 00pazoM:

« A=- oG =—> vu=0
p

ot ),

« A=— oG =—> wu=0
o )
oG -

° A=|— = V“Ll>0
. 2,

. A= => vu<0
o )i

10. TTo 3akony Bosbra pa3HOCTh MOTSHIIHAIOB Ha KOHIAX IIETH, COCTOSIIEH U3 TPOBOAHUKOB
nepBoro poaa M1 | Mz | Mg | M2:

e He 3aBHCHT OT YKCJIa BKJIIOUCHHBIX B IEIb IIPOBOJIHUKOB IIEPBOTO poJIa

® 3aBHCHUT OT YKCJIa BKJIFOUCHHBIX B IICTTb MPOBOJIHUKOB TIEPBOTO pojia

®  3aBHCHUT TOJBKO OT MEPBBIX JBYX BKJIIOYECHHBIX B II€TTh MPOBOIHUKOB MIEPBOTO pojIa

® 3aBHUCHUT TOJIBKO OT ABYX IOCIICAHNX BKIOUYCHHLIX B ICTIb IPOBOAHUKOB IICPBOI'0 poaa

Kpumepuu ¢hopmupoganus oyenox no mecmosvim 3a0anuam:

( 6anna) — MOoJIy4JaroT OGy‘-I&IOIJ.[I/ICC}I C NpaBUJIIBHBIM KOJIUYCCTBOM OTBCTOB
FAV)

Ha



TecTOBbIE BONPOCkl. BrimonaHneHo 100 % npennokeHHbIX TECTOBBIX BOIIPOCOB;

(_ Oamma) — momy4aroT OOydYaromuecs C TPAaBHIBLHBIM KOJHMYECTBOM OTBETOB Ha
TecToBbIe BOpockl — 80 —99 % ot obmiero ooGbeMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(_ Oamia) — momydaroT oOyd4aromiMecs C MPaBWIBHBIM KOJWYECTBOM OTBETOB Ha
TecToBble Bonpockl — 60 —79% ot o01iero o6beMa 3a/laHHbIX TECTOBBIX BOIIPOCOB;

(_ Oamn) — momy4aroT o0ydaronuecs MpaBUIbLHBIM KOJMYECTBOM OTBETOB HAa TECTOBBIC

Bornpockl — MeHee 40-59 % oT o6muiero oobemMa 3a/JaHHBIX TECTOBBIX BOIIPOCOB.

1.3. OueHouHble MaTEPHAJIbI /ISl IPOMEKYTOUYHON aTTECTALMM.

Llenvio npomescymounvix ammecmayuil TO JUCLUUIUIMHE SIBJISETCS OLIEHKA KayecTBa
OCBOCHUS JUCITUTUITMHBI 00YJarOITUMUCS.

[IpomexyTouHas arrecTalys NpeaHa3HadeHa s OOBEKTHBHOTO MOATBEPXKICHUS U
OILICHUBAHMSI TIOCTUTHYTHIX PE3yJIbTATOB OOyUYEHUS MOCIE 3aBEPIICHUS U3YUYCHHS TUCIHUILINHBL.
OcyuecTBisieTcss B KOHIIE CEMECTpa U HPEJCTaBISIET COOOH WTOTOBYIO OLIEHKY 3HAHMU 110
TUCHUIIIMHE  «DJIEKTPOXUMUYECKUM CHUHTE3 HEOPTraHWYECKUX COCAUHEHUW» B  BHJE
MIPOBEICHUI3a4eTa.

[IpomexyTouHas aTTecTanus MOXKET MPOBOJUTHCS B YCTHOM, MUChMEHHOU (dopMme, U B

dbopme TectupoBanus. Ha mpomexxyTounyto arrectamnuio oTBoautcs 10 30 6aios.

BOIIPOCHI, BBIHOCHUMBIE HA 3A9ET

1. Onpenenenne NpUKIATHON MEKTPOXUMUU
2. CoBpeMeHHbIE HaNpaBJIeHUsI IPUKIIAJAHOMN 3JEKTPOXUMHUU
3. OnexTpoasl: TpeOOBaHHUS, TPEABbABISIEMblE K HHM; pPAcCTBOPUMBIE, HEPACTBOPUMBIE

QJICKTPOAbI; KAaTOAHBIC WU aHOAHBIC ITPOLCCCHI B TaJIbBAHOTCXHUKC U XUMUYCCKHUX HCTOYHHUKOB

TOKa
4. Knaccudukanys 3neKTpoXUMUYECKUX arapaToB

S. Huadparmel: HazHaueHUe, TPeOOBaHMS, NPEABSABISIEMbIE K HUM, KilacCHpUKAIIMS,
XapaKTEePUCTUKU

6. ITokazarenu 37IEKTPOXMMHUYECKUX allapaToB

7. BnusHue  cocraBa  aneKTposMTa M peXuUMa  BJEKTPOJIM3a  Ha - IpoIlecc

SJICKTPOKpHUCTAIIIN3all MCTAJIJIOB U CITIJIABOB

8. Pacnipenenenne meraiia U TOKa 110 IIOBEPXHOCTH KaTO1a
9. CriocoObl MOArOTOBKH MOBEPXHOCTH M3JENUI IMepe]l HAHECEHHEM AJIEKTPOXUMUYECKUX
MTOKPBITHI
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10.  [IuakoBanume. DUBMKO-XMMHUYECKHE CBOMCTBAa TMOKpbITHH. HaszHauenme wu oOmactu
MPUMCHCHHUS.

11.  Knaccudpukamuss ¥ CpaBHUTENbHAs XapaKTEPUCTHUKA DJIEKTPOJIUTOB ITUHKOBAHUS.
TexHonoruueckass cxema mporecca IMHKOBaHUS. [laccuBUpoOBaHHE IIMHKOBBIX IOKPBITUI
(pochaTupoBanme, XxpOMaTUPOBAHUE, XPOMUTHPOBAHUE)

12. KanmupoBanue. PU3MKO-XUMHUYECKHE CBOWCTBA MOKPHITHHA. Ha3znauenme u obnactu

IMPUMCHCHUA. KHaCCI/I(bI/IKaHI/ISI u CpaBHUTCJIbHAA XapaKTCPHUCTHUKA SJICKTPOJIMTOB

KaJMUPOBaHUS.
13.  Texnonoruyeckass cxeMa mpouecca KaamupoBaHus. [laccuBupoBaHue KaJMHUEBBIX
ITOKPBITUI

14.  HukenupoBanue. /IByxcioliHoe, TpexcioiiHoe Hukenuposanue, KOII Ha ocHOBe HUKe.

UYepusplii Hukenb. CoOBpeMEHHbIE HampaBiCHHS pa3padOTKH  COCTaBOB  3JIEKTPOIHUTOB

HUKEJINPOBAHUS
15. DIEKTPOIUTHYECKOE OCAKICHUE OJIaropoAHbIX MeTauioB. OOIe BOIPOCHI
16. MomudunupoBanue METaJUIMYECKOU MIOBEPXHOCTH IIyTeM OCaXICHUS

KOMOMHUPOBAHHBIX 3JeKTpoxuMudeckux nokpbituii (KOIT). Komno3uyonHble MOKpBITHSL.

17.  DOmnekrpodopernueckoe HaHeceHHE NOKpbITUH. CylHOCTh 31eKTpo(OpeTHIEecKOro
OCa)KJICHHUSI IIOKPBITU.

18. OcaxneHue TOKPBHITUNA Ha Katoje, Ha aHone. CocraB nucriepcuit. Pexxum mporecca.
Obecneuenue cTabUIBLHOCTH JUCTIEPCUH.

19.  Xwumuyeckue u 3JIEKTPOXUMHUECKHUE MPOLIECCHl B POU3BOJICTBE MEUATHBIX IIAT.

20. Ha3znauenne mnewarHbIXx IUI1aT, TpeOOBaHMS, XHUMHUYECKHE U DIJIEKTPOXHUMHUYECKHE
MponeCChl B IPONU3BOACTBE NNCUATHBIX IIJIAT. Cr1oco0ObI U3rOTOBIECHHUS MEYATHBIX IIAT.

21.  XpomMpoBaHUE, HA3HAUYEHHE U TPUMEHEHHE XPOMOBBIX TMOKPHITHHA. BHUIBI XpOMOBBIX

HOKpLITHfI, KJ'IaCCI/I(I)I/IKaI_[I/IH Io (I)YHKL[I/IOHaJ'IBHOMy Ha3Ha4YCHHUIO.

22.  KartomHbple 1 aHOJHBIE TPOIIECCHI PH XPOMHUPOBAHUH.
23.  DJIEKTPOXUMHUYECKUI CHHTE3 HEOPTraHWIECKUX U OPTaHUIECKUX COCTMHEHUH.
24.  DJEeKTpPOXUMHUECKHI CHUHTE3 XJopa, IIenodd, Bojopoda pasznoxkenuem NaCl B

AIIEKTPOJIM3E C TBEPJABIM KaTOJAOM M (MIbTpylomend aumadparmMoil; ¢ TBEpAbBIM KaToOIOM U
MOHOOOMEHHOM MeMOpPaHOH; C PTYTHBIM KaTOJJOM.

25.  DJEeKTpOXUMHUYECKUI CHHTE3 HEOPTaHWYECKHUX BEIIECTB (KUCIOPOJCOIEPKAIINX XJI0pa,
NIEPOKCOABYCEPHOM KHUCIOTBI M TEPEKUCH BOJOpOJA, II€pMaHraHaTa Kajus, JAHOKCHIA

MapraHua).
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26. DNEeKTPOXUMHUYECKUN CHHTE3 OPTaHMYECKUX BEIMIECTB (IUIOJUHUTPHIIA, CEOAITMHOBOMN

KHUCJIOTHI, TeTpa3TI/IJICBI/IHLIa)

27.  I'mapo3JeKTpOMETAILTyprusi, TEOPETHUECKUE OCHOBBI THUAPOIIEKTPOMETAILTYPrUUYECKUX
MPOLIECCOB.
28.  TexHonmoruum TUIPOIIEKTPOMETAJUIYPTHUECKHX IPOLIECCOB TMOJIYYEHUS Pa3IUYHBIX

METaJuIOB (00XKHUT PyA M KOHIIEHTPATOB, MPUHIMITHAIBHBIE CXEMBI ITepepaboTKH Py, MPOLECCHI
BBIIIEJIAYMBAHUS, OYUCTKA PACTBOPOB, DJIEKTPOXUMHUYECKUE CIIOCOOBI M3BJICUCHUS METAJUIOB M3
PacTBOPOB — CIIOCOOBI BEITECHEHHS U SJIEKTPOJIN3A C TBEPIBIM M PTYTHBIM KaTOIaMH).

29.  T'maposnekTpoMeTaTyprudeckoe MOJTy4eHHUe IIHKAa, Maprasiia, Xpoma,
TEXHOJIOTNYECKasi CXeMa IIpoIiecca.

30.  DIEeKTPOIUTHYECKOE MOTYYCHHUE MOPOIIKA ITMHKA, ME/IH.

31.  Ilomy4yeHue METaNIOB 3JIEKTPOJIN30M B PACILIABICHHBIX CPEAax, TEOPETHYECKUE OCHOBEI
(cTpoeHWe pacIUIaBICHHBIX COJICH, 3JIEKTPONPOBOIUMOCTh PACIIABICHHBIX COJEH, BIHMSHUE
(HU3UKO-XUMHUYIECKUX CBOMCTB AJICKTPOJIMTA HA MPOLECC 3JIEKTPOIIN3A)

32.  IImpou3BOJACTBO ANIOMUHUS, TEOPETHYECKHE OCHOBBI Tporiecca (MOJydeHHe M OYMCTKA
[JIMHO3€Ma M KPUOJHTA, OCOOCHHOCTH TIpoIecca DISKTPOJIHM3a KPUOIUT-TIMHO3EMHOTO
pacruiaBa, pahUHUPOBAHHUE ATFOMHHUS, HJICKTPOJIN3 XJIOPHIA ATFOMUHHUS).

33.  IIpom3BoaCTBO MarHus U HaTPHUSL.

Kpumepuu ¢hopmupoeanusn ouenok no npomexicymounoi ammecmayuu:

«aumeno» (__ 0OamwioB) — TMOJy4aroT oOOydarluecs, KOTOpble CBOOOIHO
OpPUEHTHPYIOTCSI B MaTepHuaje M OTBeuyaroT Oe3 3arpyaHeHuid. OOyuwarommiics crocoOeH K
BBIMOJIHEHUIO CJIOKHBIX 3a/laHUi, MOCTAaHOBKE Lieled U BbBIOOpEe MyTeH HUX peaau3alyi.
OOyyaromumiicst crocoOeH K BBIOJHEHUIO CIIOXKHBIX 3aaaHuid. Mwmerorcs He Oosiee onHOMN
HerpyOoil ommOKkM W OJHOro Hejoyera, He Oosiee Tpex HenouyeTtoB. JlomyckaroTcs
HEe3HAYUTENIbHbIE HETOUHOCTH MPH pelleHuH 3a1a4, pemeHo 70% 3anay;

3ayer He MOJY4arT OOyyaromMecs, KOTOpbIE IOMYCKAaIOT 3HAYUTEIbHBIE OIIMOKH.
OOyuaromuiicss UMeeT JHIIb HaYaIbHYIO CTEIeHbh OpPHEHTAIlMU B MaTepuaie. B pabore umcio
OIIMOOK U HEJAOYETOB MPEBBICHIIO HOPMY AJIs OLIEHKH 3 WJIM MPaBUIBLHO BBIIIOJHEHO MeHee 2/3

Bcel paboThl. OOyUaronuiics 1aeT HEBEPHYIO OLIEHKY CUTYaluu, pereno meree 50% 3amay.
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MeToanuyeckne MaTepuaJibl, ONpeaesioume nNpoueaypbl OueHUBaHUS 3HAHUI, YMEHUH,

HaBbIKOB U (I/I.]'II/I) OonbITa ACATCJIbHOCTH

MaxkcumanbHas cymma (100 6aioB), Habupaemasi CTyIEHTOM IO TUCIMIUTMHE BKITIOYAeT
JIBE COCTaBJISIOIINE:

— nepeas cocmaegnAwas — OLUEHKa pPEryIsIpHOCTH, CBOEBPEMEHHOCTH M KadecTBa
BBITIOJTHEHUSI CTYACHTOM Yy4eOHOW paboThl MO W3YYEHHUIO IUCLHUIUIMHBI B TEUCHHE TMEpUOJIa
W3Yy4YEHUS TUCIUTIINHBI (CeMecTpa, WIM HECKOJIBKUX cCeMecTpoB) (cymma — He Oosiee 70 OaioB).
Bael, XapakTepu3yome yCcreBaeMocTh CTYJICHTa 10 JUCIUTUTMHE, HAOUPAIOTCSI KM B TEYCHUE
BCEro Nepruoaa 00y4eHHs 32 U3y4eHHUE OTACIbHBIX TEM U BHITIOJTHEHUE OTACIBHBIX BUIOB paboT.

— emopas cocmaenAwas — OlleHKa 3HaHUH CTYJCHTa M0 pe3yabTaTaM IMPOMEKYTOUHON
artecranuu (He 6onee 30 —6ayioB).

KputepreM o1ieHKH ypoBHS CHOPMUPOBAHHOCTH KOMITETESHITUH B paMKaxX Y9eOHOUW JUCITUTUTHHBI
«DNEKTPOXUMUYECKHI CHHTE3 HeopraHuueckux coequHenuin» B Il cemectpe sBnsieTcs 3aqer.
Ilenvro npomescymounvlx ammecmayuii N0 JUCUUIUIMHE SIBJICTCSI OICHKA KadyecTBa

OCBOCHUS TUCHUIIIINHBI O6y‘IaIOHII/IMI/IC$I.

6. YuyeOHO-MeTOAMYECKOE 0O0ecnieyeHHe TUCHMILINHBI (MOTYJIs1)

6.1. OcHoBHas JUTeEpaTypa:

®uomnH M.A., CmuproBa M.I'. DiIeKTpOCUHTE3 OKUCIUTENEH U BOCCTaHOBUTENEH. - J1.:
Xumus, 1981.- 212c¢.

Henumapckuit FO.K. Dnekrpoxumus HMOHHBIX paciuiaBoB.- M.: Metamnyprus, 1978.-
248c.

bapabomkun  A.H. DrexkTpokpuctajuiMzanus — METaUIOB M3 pacilIaBlIEHHBIX
coneit.- M.: Hayka, 1976.- 279c.

Kyapssues H.T. DOnexrponutuueckue  MOKpeITUA  MeTaulamMu.-M.:  Xumus,

1979.-351c.

6.2. /lonosiHuTEIbHAS JIUTEPATYypa
1. Sxumenko JI.M. momydeHue BOJOpOAa, KHCIOPOJa, XJjopa M Mmeaoueid.- M.:
Xumus, 1974.-552c.
2. Sxumenko JI.M. IIpou3BOACTBO XJIOpa, KAayCTUYECKOH COABI U HEOPTaHMYECKHX

XJI0pHIpoayKToB.- M.: Xumus, 1981.- 535c¢.
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3. Boaxkos I'.W. DnexTponus ¢ pTyTHBIM KatogoMm.- M.: Xumus, 1979.- 192c¢.

4. bubmuoteka ranpBaHotrexHuka / [lox pen. [1.M. Bsuecnasosa, Beim. 1-11.

5. Caiipymmun P.C. KoMOMHMpPOBaHHBIE 3JEKTPOXUMHUYECKHIE MTOKPHITHS U MAaTEPHAIIBL. -
M.: Xumus, 1972.- 162c.

6. N.A. Kenpunckuii, B.E JImutpenko, IO.A. IloBapoB u ap. Xumuueckue
UCTOYHMKM TOKAa C JUTHEBbIM 3nekTtpoaoM. Kpacnosipck, KIY, 1983.-
247c.

7. B.H. ®nepor. COopHHUK 3ama4y 10 NPHUKIAJAHONH IJIEKTPOXUMHUHU.- M.: Beicm.

k., 1976(1973,1976)

6.3 Ilepuoguyeckue U3TaHust

1.

Martepuabsl €XXerolHOi HaydHO-TIpakTUYecKoi koHpeperiun «llepcrnekTuna

}KypHan ((HCOpFaHI/I‘IeCKaSI XHUMMUA»

. Kypnan «llepcnexmugnvle mamepuanvl»

2
3
4.
5

Kypran «Xumus u dcusby

. Kypnasn «['asibBaHOTEXHHKA U 00pabOTKA IIOBEPXHOCTH»

6.4 UnTepHer-pecypcnbl

http://www.xumuK.ru

http://www.chemport.ru

http://www.physchem.chimfak.rsu.ru
http://onx.distant.ru/tests-tox/1.26/1.26.htm

http://www.chem.msu.ru/rus/books/robinson/welcome.html

7 MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUNINHBI

B y‘~IC6HOM mnmponoecce ik OCBOCHHA JUCHHUILNIMHBI HCIHOJB3YHOTCA  CICAYHOIINUC

TCXHUYICCKHUEC CPCACTBA:

1. xumuueckas 1abopaTtopusi, XUMHUECKUE PEAKTUBBI;

2. KOMITBIOTEPHOE W MYJIbTUMEINHHOE 000py/IOBaHUE (HA JICKIUSAX, JJISI CAMOKOHTPOJIS

3HAHUI CTYACHTOB, [JIA obecneueHUs CTYACHTOB MCTOAWYCCKUMU PCKOMCHIAUUSAMHU B

AIIEKTPOHHOH (opMme);

25


http://www.xumuk.ru/
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http://onx.distant.ru/tests-tox/1.26/1.26.htm
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3. mpubopsl 1 000pyIOBaHUE y4eOHOTO Ha3HA4YCHHS (IIPH BBHITOJTHEHUH Ja0OpPaTOPHBIX
pabor);

4. makerT TPHUKIAIHBIX OOydJarommx mnporpamMMm (A7 CaMOIOATOTOBKH |
CaMOTECTUPOBAHMUS);

5. BuIcO- ayAMOBU3yaJbHBIE CpEIACTBa OOy4eHUs (MHTEPAKTHBHBIC JIOCKH,
BUJICONIPOEKTOPHI);

6. anexTpoHHas oudmoTeka kypea (B cucteme KOCMOC- 3eKTpoHHBIE JEKIIUU, TECTHI

AJI1 CaMOIIPOBEPKH, TECTHI AJIA CAa4u 3at1éTa).

[Ipu npoBeneHnM 3aHATUHN JIEKLIMOHHOTO TUIIA, CECMUHAPCKUX 3aHATUN UCIIOJIb3YKOTCS:

JIUYEH3UOHHOe NPOSPaAMMHOe 0becnedeHue:

— IIpoxmykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moxmucka (Open Value Subscription);

— AwnrtuBupycHoe mporpammHoe obecneuenue Kaspersky Endpoint  Security
Cranmaptaeiii Russian Edition;

— AltLinux (Anst O6pa3oBanue 8);

€680000HO pacnpocmpansemvle NPOSPAMMbL:

— Academic MarthCAD License - mareMaTHuecKoe MpOrpaMMHOE OOECIeUYCHHUE,
KOTOpPOE II03BOJII€T BBIMOJHATh, AHAIM3MPOBATH BaKHEHIIME WHKEHEpPHbIE pacyeTbl u
0OMEHUBATHCS MU,

—  WinZip nyst Windows - mporpaMm Jij1st CKaTHs M pacliakoBKU (paityios;

— Adobe Reader gy Windows — nporpamma juist utenust PDF ¢aiinos;

— Far Manager - koHcoNbHBIN (ailIoBbIi MEHEIKEep IJi ONEPAlMOHHBIX CHCTEM

cemetictBa Microsoft Windows.

JInst CTyIEHTOB ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 370POBBSI CO3/IaHbI CIIEIUATIbHBIE YCIOBUS
JUIS TIOJTydeHus: oOpa3oBaHus. B memsiX IOCTYNMHOCTH MOJydeHHs BbIcHIero 0oOpa3oBaHUS IO
0o0pa3oBaTeNbHBIM NpOrpaMMaM HHBAJIUAAMU U JIMIAMH C OTPAHUYEHHBIMH BO3MOKHOCTSAMHU
3JI0pOBbsl YHUBEPCUTETOM obecrieunBaercs: 1. AnbTepHaTUBHON Bepcuel opuiMambHOro caiTa
B cetu «MHTepHer» g crnaboBupsamux; 2. IIpucyTcTBHE acCHCTEHTa, OKa3bIBAIOIIErO
oOyyaromemycss HeoOXOAMMYyI0 ToMomls; 3./lnd MHBaIMIOB M JIMI C OrPaHUYEHHBIMHU

BO3MOXHOCTSIMHM 37I0POBbsl 110 CIIyXy — JAyOJMpOBaHHE BCIyX CHPAaBOYHOW HH(OpMaruu o
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pacnycaHuMd y4YeOHBIX 3aHATHI; oOecreueHue HaIJIeKalUMH 3BYKOBBIMU CPEICTBaMU
BOCIIpou3BeeHUs nHpopmanuu; 4. J{1si UHBAIMIOB U JIUI C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH
3/10pOBbsl, UMEIOLIMX HapYIIEHHs] ONOPHO-IBUraTEIbHOIO ammapaTa, CO3JaHbl MaTEpHAJIbHO-
TEXHUUYECKHE YCIOBUS 00ecrneuuBarollie BO3MOXHOCTh OECHpEensTCTBEHHOrO JIOCTyIa
oOydaromuxcsi B yueOHbIe MOMEILIEHUS, OOBbEKTY MUTAHUS, TyaleTHbIE M JPyTrue MOMEIIeHUs
YHMBEPCUTETA, a TakXe NpPeObIBaHMUS B YKa3aHHBIX IIOMEIIECHUAX (HaJIMYUE PaCLIMPEHHBIX

JIBEPHBIX IIPOEMOB, TOPYYHEN U IPYTUX MPUCIIOCOOIICHU).
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ITPUJIOKEHUE 1

JINCT UBMEHEHUI (IONOJIHEHUI)

B pabovyl0 MPOrpaMMmy IO TUCHUILIMHE «DJIEKTPOXVUMHUYECKUNA CHHTE3 HEOPTaHUYECKHX
COCMHEHUI» TIPOPHITH - DICKTPOXUMUS

Ha yueOHBIN ToJ

IlepeyeHb BHOCMMBIX
Neni/m JuemeHT (myHKT) PII/{ Mpumeyanue
H3MEHeHUil (JI0OMOJIHeHuil)

OO6cyx/ieHa U peKOMEHI0BaHa Ha 3acelaHuu Kadeapbl HEOpraHM4ecKol U (U3HUecKoin

XUMHUHU ITPOTOKOI Ne or" " 20 T
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3aBeayromiuii kKadeapoit / /

IMPUJIO)KEHHE 2

KAPTA KOMIIETEHIUA

KOMIIETEHIA: roTOBHOCTH MUCIIOB30BaTh COBPEMEHHYIO alllapaTrypy npu
NPOBEJICHUU Hay4HbIX uccienoanuii (I1K-3)

04.04.01 «Xumus» npodpuiib «XHMHA CHHTETHYECKHUX H MPUPOIHBIX BEelIeCTB)
OBIIAA XAPAKTEPUCTUKA KOMIIETEHIIM

— mnpodeccuoOHAIbHAsE KOMIIETEHLMS BBIIYCKHHKAa 00pa3oBaTeIbHOM IpOrpaMmbl 110
HAIPaBJICHUIO MOJArOTOBKHU BbICIIETO 00Opa3oBaHUs XuMMS, ypoBeHb BO marmcrparypa, BuI
npo¢eCCHOHATIBHOM 1eATEbHOCTH HAYYHO-HCC/Ie]0BaTeIbCKAS.
JlaHHAs1 KOMITETEHIIUS CBsI3aHa CO CIEAYIONMMH OOLICKYIbTYPHBIMHU, H
o0mienpogeccuoHaIbHBIMU U ITPO(ECCHOHATBHBIMU KOMIIETCHLU MU

o CIIOCOOHOCTH K a0CTPaKTHOMY MBIILICHHIO, aHanu3y, cuatesy (OK-1);

o TOTOBHOCTh K CaMOpPa3BHUTHIO, CaMoOpealu3allid, HCIOJIb30BAaHUIO TBOPYECKOTO
noreniuana (OK-3);

o CIIOCOOHOCTh HCIONB30BaTh M Pa3BUBAaTh TEOPETHUECKHUE OCHOBBI TPAIWIIMOHHBIX |
HOBBIX Pa3/IelioB XUMHH MPHU peleHnn npodeccuonanbubix 3amad (OI1K-1);

. BJAJICHUE COBPEMEHHBIMH KOMITBIOTEPHBIMU TEXHOJIOTUSIMH TpH  IUJIAHUPOBAHUU

UCCIICIOBAaHUM, MOJNyYeHMM M O00paboTKe pe3ylbTaTOB HAayYHBIX SKCIEPUMEHTOB, cOope,
00paboTKe, XpaHEHHH, IPEACTABICHUN | Tiepeade HayuHoit napopmaru (OITK-2);

o CIIOCOOHOCTh peaM30BaTh HOPMBI TEXHMKH O€30MAaCHOCTH B JIAOOPaTOpPHBIX U
TexHojornyeckux ycnopusx (OITK-3);

o TOTOBHOCTh K KOMMYHHUKAIlMM B YCTHOW M MNHCbMEHHOH (opMax Ha pPYCCKOM H
WHOCTPAHHOM SI3bIKaX JUIsl pelIeHus 3a1a4 npodeccuonanbHou aestenabaoct (OI1K-4);

o CIIOCOOHOCTh IMPOBOJUTH HAy4YHbIE HCCIENIOBAaHUS MO CHOPMYIMPOBAHHOW TEMAaTHUKE,
CaMOCTOSITENIbHO COCTaBIIATh IUIAH MCCIEI0BaHMS M MOJy4aTh HOBbIE HAyYHbIE M NPHUKIATHBIE
pesynbratsl (ITK-1);

. BJIaJICHUE TeOpued M HaBbIKAMHM MPAKTUYECKOH paboThl B M30paHHON 00JacTH XUMHH

(IIK-2).
KommenTapun
Pemenue mpo6ieM COBpEMEHHOM XMMHUU U XUMHYECKOH TEXHOJOTHMH HEBO3MOXKHO 0e3
HAay4YHBIX pa3pa60T0K, MIPOBOAMMEBIX Ha THUIIOBOM, CIHCOHUAJIU3UPOBAHHOM H OpWUIHHAJIbHOM

000OpyJOBaHUU XMMHYECKHUX HCCIeNoBaTelnbckux Jaboparopuil. IlosTomy oBnageHue
TEOPETUYECKMMH OCHOBaMHU U HaBbIKAMH PaOOTHI HA JaOOPATOPHOM 0OOPYAOBAHUU PA3TUYHOTO
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THUIIA SBJISIETCA OCHOBOM MOATOTOBKM MarucTpa-XMMHKA. BBIIYCKHHUK, OCBOMBIIWMN NPOTrpamMmy
MarucTpaTypbl 1 001a1al0IHMi JaHHOW PO eCCHOHATBLHON KOMITeTeHIIUEH criocoOeH:

. IUTAHUPOBaTh ~ paboOTy W CAMOCTOATENBHO  BHIOMpaTh  METOABl  PEUICHUS
UCCIIEIOBATEIbCKUX 3a71ay;

o BBITIOJHATH HAYYHBIE HCCIIEOBAHUS Ha JIAOOPATOPHOM 00OPYAOBAHUN PA3TMYHOTO THIIA;
o AHAIM3UPOBATh TMOJIYUCHHBIC pE3YylIbTaThl W pa3pabaTbiBaTh PEKOMEHIAIUU IS

HaﬂbHeﬁmeFO IMPOAOIZKEHHUA UCCIENOBaHMA.

HNannast kommneTeHIus GopMupyeTcs Ha BCEX Kypcax MarucTpaTypbl IPU BHIMOTHCHUH
HAyYHO-UCCIIEIOBATENIbCKUX, KYPCOBBIX W KBaJU(UKAUUOHHBIX paOOT, pPAa3IUYHBIX THUIIOB
npakTuk. [loaTomMy 11emecoo0pa3Ho BBIASIUTH 3 OCHOBHBIX JTama (YpOBHs) €€ OCBOCHUS
(moporoBbIii, 6a30BBIN U MPOJABUHYTHIN).

Onenka ypoBHSI  C(HOPMHUPOBAHHOCTH
['ocymapcTBeHHOM UTOTOBOM aTTeCTaIly.

Jis popMupoBaHUST KOMIIETCHIIMHA HCIIOJIB3YIOTCS TaKHE BHUJIBI yU4eOHOH ICSITEILHOCTH,
KaK CcaMOCTOsITeNIbHAs BHEAyAUTOpPHAas paboTa, BBINOJHEHUE KYPCOBBIX M  BBITYCKHBIX
KBUTH(DHUKAIIMOHHBIX pabOT, MPOrpaMM IMPAKTHUK. DTanbl OCBOSHUS KOMIICTCHIIUMU CBS3aHBI C
YBEJIMYEHUEM CIIOKHOCTH MCCIIEI0BATENBCKOTO HAYUYHOTO 3aJaHHsI, CAMOCTOSATEIbHOCTH TIOUCKA,
aHaM3a W CUCTEMaTH3allMM HAaydyHOW WH(OpPMAIMM HAa OCHOBE HCIIOJB30BAHUS TOCTYITHBIX

KOMIICTCHIIU IIPOUCXOIUT BO BpeMs

UH(GOPMaILIMOHHBIX

pecypcoB

(TOMCKOBBIX

CUCTEM,

CIICHUAIU3UPOBAHHBIX

OHOIHOTEK,

XUMHUUYECKHUX 0a3 IaHHBIX ), YMEHUS MOJIb30BaHUS KOMIIBIOTEPHON TEXHUKOM.

COOTBETCTBME 3TAIIOB (YPOBHEI) OCBOEHUSI KOMIIETEHIIUA
IIVIAHUPYEMBIM PE3YJIBTATAM OBYYEHUA U KPUTEPUAM UX ONEHUBAHUA

Jran IInanupyembie Kputepuu oneHuBaHus pe3yibTaTOB 00y4eHHUSs
(YypoBeHb) pe3yJabTaThl
0CBOEHUA o0yueHust 3 4 5)
KOMIICTCHIIUH
Baapern:
IlepBslii 3Tan | HaBBIKAMU BJaJle€T  HaBBIKAMHU | CBOOOJTHO CBOOOJTHO BIIAJIEET
(YpoBeHb) MIPOBEJICHUS MIPOBEJICHUS] HAYYHBIX | BajeeT HaBbIKAMHU IPOBEJCHUS
Hay4YHBIX HCCIIEI0OBaHUI Ha | HaBbIKaMH HAy4YHBIX UCCIIEI0BAaHUN
(IIK -3) - HCCIEAOBAHUM  HA | OJHOM H3 THIIOBBIX | IPOBEACHUS | HECKOJIBKMX  THIIOBBIX
THUIIOBOM npubopoB IIPU | HAYYHBIX npubopax;
I'omosnocms | 060pyIOBaHUU HaJIU4uu HCCIIeI0BaHU
ucnonvzoeams | B (IIK-3) — | WHCTPYKIUU; U Ha OJHOM
munogoe U3 THUIOBBIX | YMEET CaMOCTOSATEIbHO
obopyooeanue | YMeThb: npubopOB,; IPOBOJUTH KaTMOPOBKY
npu IIPOBOAUTD yMeeT o U HaCTpPOUKY,
npogedenuy | KaIMOPOBKY U | NHCTPYKLUHU WIN TIOJ o0pabaTbIBaTh u
HAYYHBIX HaCTpPOHKY, PYKOBOJCTBOM yMeeT HWHTEPIPETUPOBATH
uccnedosanuii | 00pabaTHIBATH U | IpenojaBaTens CaMOCTOSITENl | PE3YJIbTATHI,
MHTEPIPETUPOBATh | MPOBOJIUTH bHO MOJIy4E€HHBIE
pE3yJIbTaTHI, KaJHOpOBKY U | IPOBOJUTH HECKOJIbKMX  THUIIOBBIX
ITOJTyYEHHBIE Ha | HACTPOMKY, KanmuOpoBKY | mpubopax;
THUIIOBOM o0OpabaTtbIBaTh U | 1 HAcCTPOUKY,
o0opynoBaHUHU WHTEPIPETUPOBATH oOpabatbIBaT
VY (IIK-3) - | pE3yJIbTaTHI, b U | 3HAET  TEOPETHUYECKUE
MOJIy4E€HHBIE Ha | MHTEPIPETHP | OCHOBBI W  IOHHMAET
3HaTh: OJIHOM W3 THUIOBBIX | OBAaTh IPUMEHHUMOCTb
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TEOpPETUYECKHE pubOpoB; pe3yabTaThl, | HECKOJBKUX METOJOB K
OCHOBBI MOJYYEHHBIE | PEIICHUIO KOHKPETHON
WHCTPYMEHTAIBHBIX | IOCJIOBHO Ha OJHOM W3 | 3ajauW;
METOJIOB aHaIW3a U | BOCIIPOU3BOAUT THITOBBIX
UCCJICTIOBAHMSI, o0rmue puodOpOB;
POBOANMBIX Ha | TEOpEeTHYECKHE
THUIIOBOM OCHOBBI OJTHOTO
000pyIOBaHUH METO/a aHalu3a M | 3HAeT
3 (IIK-3) — | HCCIIEIOBAHMSI, TEOPETUYECK
IIPOBOANMBIX Ha | U€ OCHOBBI U
THUIIOBOM MTOHUMAET
000pyIOBaHUH; HPUMEHUMOC
Thb  OJHOTO
MeToa K
PEIICHHIO
KOHKPETHOMH
3a]a4u;
Baagern:
Bropoii sTann | HaBBIKaMu BJIQJICET  HaBBIKAMHU | CBOOOTHO CBOOOJTHO BJIaJICeT
(YpoBeHb) MIPOBEICHHUS NPOBEJCHUS HAYYHBIX | BIaJeeT HaBBIKAMU TPOBEICHUS
HAYYHBIX WCCIIeIOBAaHHH Ha | HaBBIKAMHU HAYYHBIX MCCIIEJOBAHUIN
(TIK -3) — 2 | uccieioBaHUil  Ha | OTHOM U3 | IPOBE/ICHHUs | Ha HECKOJIBKHX
CTIEIUAIM3UPOBAHH | CHICIHATM3UPOBAHHBI | HAYYHBIX CTHeMATH3UPOBAHHBIX
T'omosnocms | OM 000pyJOBaHMHM | X  IPUOOPOB  TIPH | UCCIEIOBaHH | MpUOOpax;
ucnoavzosams | B (ITIK-3) — 2 HaJTHYUU i Ha OmHOM
cneyuanusupos | YMeThb: MHCTPYKIIHH, u3
amHoe MIPOBOJTUTH CHECHUAIN3HP | YMEET CaMOCTOSATEIBHO
obopyodosanue | KaluOPOBKY U | yMeeT IO/l | OBaHHBIX IPOBOJUTH KaTMOPOBKY
npu HACTPOWKY, PYKOBOJICTBOM MpUOOpPOB,; u HACTPOWKY,
npogedenuu | 00padbaThIBaTh U | IpenojaBaTens o0pabaTbIBaTh U
HAYYHbIX WHTEPIPETHPOBATH | MPOBOJIUTH UHTEPIIPETHPOBATH
uccne0o8aHuil | pe3yabTaThl, KaTnOpOBKY U | yMeeT pe3ysbTaThl,
MOJTyYCHHBIE Ha | HACTPOHKY, CaMOCTOSITENl | TIOJyYCHHBIC Ha
CIELUANN3UPOBAaHH | 00pabaThIBaTh U | BHO HECKOJIbKUX
OM O0OpYJIOBaHUHU | HHTEPIPETHUPOBATH POBOJUTH CTIeaTN3UPOBAHHBIX
VY (TIK-3) - 2 pe3yIbTaTHI, KamuOpoBKYy | mpubopax oe3
MOJTyYEeHHbIE Ha | 1 HACTPOUKY, | MHCTPYKIINH,
OJTHOM u3 | oOpabaTsiBaT
3HaTh: CMELUAIU3UPOBAHHBl | b u
TEOPETHUYECKHE X  TpuOOpPOB  TPW | UHTEPIPETHP | 3HAET  TEOPETHUECKUE
OCHOBBI HAJIUYHH OBaTh OCHOBBI ¥ TIOHUMaeT
WHCTPYMEHTAJIbHBIX | HHCTPYKIINH; pe3yabTaThl, | MPUMEHUMOCTH
METOJIOB aHajlHu3a U MOJTyYeHHbIE | HECKOJBKUX METOAOB K
WCCIIeIOBAHMS, JIOCIIOBHO Ha OJIHOM W3 | PCIICHHIO HAaydHOU U
MIPOBOJIUMBIX Ha | BOCIIPOU3BOIUT CTeUaNu3up | MPUKJIAJAHOW  3a/adu,
CTICIMAIM3UPOBAHH | 00mIHe OBaHHBIX MIPOBOMMBIX Ha
OM O0OpYJIOBaHUHU | TEOPETUYECKHE npubopoB CTEeLUATU3UPOBAHHOM
3 (TIK-3) -2 OCHOBBI oJlHOTO | 6€e3 o0opynoBaHuy;
METO/a aHalu3a W | MHCTPYKIIHH,
WCCIIeIOBaHMS,
IIPOBOJIUMOTO Ha
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CIELUANIU3UPOBAHHO | 3HAET
M 000pyI0BaHHH, TEOPETHYUECK
ue OCHOBBI U
IIOHUMAeT
MPUMEHUMOC
Th  OJIHOTO
MeToza K
PELLEHHIO
3aJaHHOU
3ajauu,
MIPOBOJIUMOTO
Ha
CTeLUATHU3HP
OBAHHOM
obopymoBaHu
u,
Baaners:
Tperuii sTan | HaBbIKAaMH BJaJe€T  HaBBIKAMHU | CBOOOJTHO CBOOOTHO BJaJieeT
(YypoBeHb) MIPOBEACHUS MPOBE/ICHUST HAYYHBIX | BIaJeeT HaBBIKAMU TIPOBEICHUS
Hay4HbIX HCClIeI0BaHHM Ha | HaBBIKAMU HAYYHBIX MCCIIEJOBAaHUMN
(MK -3) -3 | uccnenoBanuii  Ha | OHOM U3 | IpOBEJEHUsl | HA HECKOJIbKUX
OpPUTMHAJILHOM OPUTHHAJIBHBIX HayY4HBIX OPUTHMHAIBHBIX
T'omoenocms | 000pYIOBaHUHT npubopoB IpU | UCCIIEIOBAaHM | IPUOOpax 6e3
ucnoavzosams | B (IIK-3) — 3 HaJTUIUH 1 Ha OJHOM | HHCTPYKLUHU,;
OpUCUHATIbHOE WHCTPYKIINY, u3
obopyooeanue | YMeThb: OPUTHHAIBH | YMEET CaMOCTOSATENbHO
npu MIPOBOJTUTH BIX TPUOOPOB | MPOBOJUTH KaTMOPOBKY
npogedenuy | KaIMOPOBKY U | yMeeT nox | 6e3 U HAaCTpPONKY,
HAYYHbIX HACTPOWKY, PYKOBOJICTBOM WHCTPYKIMHU; | 00pabaThiBaTh u
uccneoosanuii | 00pabaThHIBATH U | IpenojaBaTens UHTEPIPETUPOBATH
WHTEPIPETHPOBATH | MPOBOJIUTH pe3yIbTATHI,
pe3yJbTaThl, KaJHOpOBKY U | yMeeT HOJy4YEeHHBIE Ha
MOJTyYCHHBIE Ha | HACTPOHKY, CaMOCTOSITEN | HECKOJIBKUX
OpPUTMHAJILHOM o0OpabartbIBaTh U | BHO OPUTHUHAJIBHBIX
000py0BaHUH UHTEpPIPETUPOBATh POBOJUTH npudopax 6e3
VY (TIK-3) - 3 pe3yIbTaTHI, KanMOpOBKY | MHCTPYKIIHH,
MOJTyYEeHHbIE Ha | 1 HaCTPOUKY,
3HaTh: OJTHOM u3 | oOpabaTsiBaT
TEOpETUUYECKHE OPUTHMHAIBHBIX b U | 3HaeT  TEOPETHYECKue
OCHOBBI puOOpoB NpU | UHTEPIPETHP | OCHOBHI M  TIOHHUMAET
MHCTPYMEHTAJBHBIX | HAJTHYUHU OBaTh IPUMEHUMOCTb
METOJIOB aHalIHW3a M | HHCTPYKIIHH; pe3yabTaThl, | HECKOJIBKHX METOJOB K
HCCIIeIOBAHMUS, MOJyYeHHbIE | PELICHUIO HAaydyHOH U
MIPOBOTUMBIX Ha | IOCTIOBHO Ha OJIHOM W3 | MPUKIAJIHON  3a/1adud,
OpPUTMHAJIEHOM BOCIIPOU3BOIMT OPUTHHAIBH | IPOBOJUMBIX Ha
o0opynoBaHUU oOmiue bIX NMPUOOPOB | OPUTHHAIBHOM
3 (IIK-3) -3 TEOPETUYECKUE 6e3 000pyI0BaHUH.
OCHOBBI OJTHOTO | MHCTPYKIINH,
MeTOoJa aHalW3a u
WCCIIeIOBaHMS,
IIPOBOJIUMOTO Ha | 3HaeT
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OpUIrnHaJIbHOM
000opyI0BaHUH;

TEOPETUYECK
ue OCHOBBI U

MMOHNMAECT
MIPUMEHUMOC
Thb  OJHOTO
MeToja K
PEIICHUIO
3aJaHHOU
3a/1a4w,
MIPOBOJAMMOTO
Ha
OpPUTHHAIILHO
M
obopynoBaHu
u,
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MNPUJIOKEHHUE 3

Pacnpeue.ﬂe}me 0aJL10B TEKYLIEro u pyﬁemnoro KOHTPOJIHA

Cymma o6annos

Non/n Buo konmponsa Oobwasn
1-71 mouka 2-1 mouka | 3-1 mouka
cymma
1- | Hocewenue 3anamuii 00 10 bannos 00 3 0. 00 30. 00 406.
2- | Tekyuwquit KOHmpoJiv: 00 30 bannoe 00 10 o. 00 10 o. 00 10 o.
Omeem na 5 éonpocoe om0 00156.| om00056.|om0oo56.| omlool
0.
[ToJsiHbII IpaBUIIbHBIN OTBET 1o 15 6annos 56. 50. 50.
Henonxplii mpaBuIbHBIA OTBET or 3 nol5 ©. orl 1056.| or1 1o 56. orl no5s
0.
OtBet, coaepxaliuii HETOYHOCTH, 06. 00. 00. 06.
OIIMOKHU
Bovinonnenue camocmoamenvuvix
3a0anuil (pewienue 3aoau,
Hanucanue pegepamos, o0oknad, | om 0 00l156. | om00056. | om00056 | om0ool
acce ) 9]
1. | Pybestcunlit KOHmpoivp 00 30 6annoe 00 10 6. 00 10 6. 00 10 6.
TECTUPOBAHUE ot 0- 10 126. | ot 0- 1o 46. ot 0- o ot 0- 1o
40. 40.
KOJUIOKBUYM or010186.| or01066. | 0T01066.| 0T0 1106
0.
Hmozo cymma mexkyuiezo u
PY0erxrcHoz0 KOHmMpPoa 0o 706annoe 00 230. 00 236 00 246
IlepBbIii 3Tan (0a30BbIi)ypOBEHbD)
— OIl€eHKA «Y/10BJIETBOPHUTEIbHO» He MeHee 36 | He meHee 12 HE MEHEee | He MeHee
0. 0. 126 126
Bropoii stan | wmenee 70 6.
(MpoABUHYTHIH)YPOBEHb) — OLIEHKA (51-696.) | menee 23 6 | meHee 23 0 | meHee 240
«XOpOIIo»
Tpernii 3tan (BbICOKHI YPOBEHB) -
OLIEHKA «OTJITHYHO» He meHee 70 | He MeHee 23 HE MEHEE | HE MEHee
0. 0. 230 246
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