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1. Heap 1 321241 0CBOCHMS JUCHMILUIUHBI (MOXYJISA)
eab TUCHUTIIMHBI « JIEKTPOXUMHUYECKUN CUHTE3 HEOPraHMYECKUX COCTUHECHUMN »:
- TO3HAKOMHTH CTYJEHTOB C TEOPETHYECKHUMH OCHOBAMU M NPAKTUYECKOW peann3anuei

OJICKTPOXUMHNYECCKOI'O CHHTE3a HCOPraHUYCCKHUX COCI{I/IHGHHﬁ.

OcHoBHbBIE 3ada9Yi JMCIHUIIJIMHBI

- 06y‘II/ITI) CTYACHTOB IMpUHIXIIAM pa3pa60TI<H " YIpaBJICHUA TEXHOJOTMYECCKUMU ITPOLECCaMU;
- PacCKpPbLITh CHCHI/I(l)I/IKy QJICKTPOXUMHUUICCKUX SIBICGHUM M I10Ka3aTh OnmpeacsICMbIC en
BO3MOKHOCTHU SJICKTPOXUMUYICCKHUX METOAOB CUHTEC3a, UCCIICAOBAHUA U aHAJIN3a,

- AaTb CTYACHTaM HauOoJIee IMOJIHOE npeacTaBJICHUC 00 QJICKTPOXUMUYCCKHUX TCXHOJOTUAX,
IIOKa3aTb IMYTU IIOBBIIICHUSA KadC€CTBa BBIHYCKaeMOﬁ MMpoaAYKIHNHU, OCHOBHBLIC HAIIPABJICHUA
MaHOOTXOﬂHOﬁ SHGKTpOXHMH‘IeCKOﬁ TCXHOJOI'NH,

- CTUMYJHMPOBATH MHTCPEC CTYACHTOB K HU3YUCHHIO TCOPCTUUCCKHUX OCHOB XHWMHWH, 3aHATHIO

HCCJIENOBATENHCKOW paboTOil.

2. MecTto aucuumiunbl B crpykrype OIIOII BO

JucuuminHa «JIeKTPOXUMUYECKHI CUHTE3 HEOPraHMYECKUX COCAUHEHUIN) OTHOCUTCS K
BapHaTHBHON yacTu broka 1, TUCHHMIUTUHBI 11O BBIOOPY OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl
1o HarnpasiyieHuto noArotoBku 04.04.01 Xumust (DneKTpoXUMUS).
N3ydeHne NUCHUIUIMHBI ««DJIEKTPOXUMUYECKHI CHUHTE3 HEOPraHWYECKHX COEAMHEHHII»»
0asupyercsi Ha CyMME 3HAaHHW, IONTYYCHHBIX CTYIASHTaMH B XOJI€ OCBOCHHS CIEAYIOIINX
TUCIUIUIMH: «Du3ndeckass XUMHS», «DIEKTpoxumusy», «Teopus 31aeKTposnuToBy», «[IpuHIUIIBI
KOHCTPYHUPOBAHUS U pabOThI 3JEKTPOXUMHUYECKOro 000pyAoBaHMs», «MeToJbl HCCleI0BaHuUs

QJICKTPOXHUMHYCCKUX peaKHHﬁ».

3. TpeGoBanus K pe3yjJbTaTamM 0CBOCHUSA IMCHUNINHBI (MOIYJIs1)

B COBOKYMHOCTH C OPYTHMH JUCHUIUIMHAMHU TPOGUIsS «DIEKTPOXUMHUS T CHUILINHA
«IJNEKTPOXUMUYECKUM CUHTE3 HEOPraHWYECKUX COCIMHEHUI» HampaBlieHa Ha (OpMUpOBAHUE
cienyrommx komnereHnuid B cootrBeTrctBUM ¢ ®I'OC BO u OIIOII BO no nHampaBiieHHIO
noarotoBku 04.04.01 Xumus (DaexTpoxumusi) (ypoBEeHb MarucTpaTyphl):

ITK-3: roTOBHOCTh UCMOJIB30BAaTh COBPEMEHHYIO amnmapaTypy IpH MPOBEACHUN HAYIHBIX

HUCCIIEIOBAHUM.



3HaTh:

VYMeTh:

Baagers:

OCHOBbI BHCKTpOXHMHqCCKOﬁ TEXHOJOIn1 IJId pCIICHUA HAYYHbIX U IIPAKTHYCCKHUX

3aga4.

CTaBUTh 3aJla4y dJIEKTPOXUMHUUECKOr0 UCCIIEI0BaHUsA, CHHTE3a U aHAJIN3a
BbIOMpaTh ONTHMaJIbHble NYTH MW METOABl pEUIeHHs MOAO0OHBIX 3ajad,
OCYLIECTBIIATh CTAHAAPTHBIE DJIEKTPOXUMHUYECKUE U3MEPEHUS,

o0pabaThIBaTh pe3ynbTaThI 3IEKTPOXUMUYECKUX HCCIIEIOBAaHUM,
OpPHEHTUPOBATHCS B COBPEMEHHOM JIMTEpAType IO dJIEKTPOXUMHUH,

MPOBOJHUTH AIIEKTPOXUMHUYECKHE pAaCUeThl C TMOMOIIBI0 HM3BECTHBIX (GOopMyn H
YPaBHEHHH, B TOM YHUCJIE C MOMOIIBI KOMIBIOTEPHBIX IIPOrPaMM, I10JIb30BATHCSA

CIIPaBOYHOI1 JINTEPATYPOIl 110 IIEKTPOXHUMHH.

OCHOBaMH AHAaJIMTUYCCKOrIO, JIOrN4€CKOro nu rpa(bnqecmro aHaJ3a

COCTaBJISIFOLIMX YacTed (yHIaMEHTAIbHBIX Pa3/1eJIOB NIEKTPOXUMUU.



4. Coaep:kaHue M CTPYKTYPA JUCHHUILUIMHBI (MOAYJIs1) « DJIEKTPOXMMHYECKHUIi CHHTe3
HEOPraHMYeCKUX COeIMHECHUI»

Tabauna 1. Coaep:kanue TUCHUIIMHBI (MOLYJIA)

®opma
Ne HaumenoBanue
Coaep:xkanue pasjaesia TeKyLIero
n/n pasaesa/ Tembl
KOHTPOJIA
O6nactu  (IpPOMBINUICHHBIE — O0JACTH)
MPUMEHEHUS AJIIEKTPOXUMUYIECKHUX
TEXHOJIOTHM.
Oo61mme BOIPOCHI
Knaccudukanus 3IIEKTPOXUMUYECKUX
OCHOBBI

anmapatoB. KOHCTPYKIMH 3JIEKTPOIOB
1 |31eKTpoXuMHYeCKO 41
5JIEKTPOXUMHUYECKMX  allapaTtoB,  MX

TeXHOJIOTHH.
Ha3Ha4eHUs, TpeOOoBaHUs
NpeaAbLABIIACMBIC K HUM, KHaCCI/I(l)I/IKaI_II/Iﬂ.
OcHOBHbIE UM TOOOYHBIE IPOILECCHI,

IIPOTEKAIOIINE HA SIIEKTPOAX.
2. | DneKkTpoocaKIeHne OcHoBHBIE 3aKOHOMEPHOCTH
MeETALIO0B. IEKTPOOCAXKIEHUS METAJUIOB. AHOJHBIE

U KAaTOAHBIC IIPOLCCCHI. PacnpeneneHHe

MeTajula " TOKa mno KaTOJHOM

MTOBEPXHOCTH.
A3; T;
CriocoObl  HOATOTOBKUM  ITOBEPXHOCTH
5 TMCKY CCHH;
METaJUINIECKUX U3eNni nepen
Ipe3eHTaluu

HAaHECEHUEM TaJIbBAHUYECKUX IMOKPBITHII.
Hasnauenue u xnaccudukaius cnoco0os.
DJIEKTPOXUMHUYECKOE TpaBJICHUE:
Ha3HayeHHe, OCOOEHHOCTH,  COCTaBbI

pacTBOpoOB u PEKHUMBI

B rpade 4 IpUBOIATCS IIAHUPYEMBbIe (POPMBI TEKYIIETO KOHTPOIIS: 3allUTa JTa00OpaTOpHOU PabOTHI
(JIP), Bemmonnenune xypcoBoro npoekta (KII), kypcosoii pabots! (KP), pacuetHo-Tpaduueckoro 3ananus (PI3),
nomarnHero 3amanus ([3) Hanucanue pedepara (P), acce (D), xomtokBuym (K), pyoexusiii kontpons (PK),
tectuposanue (T) u T.11.



QJICKTPOXHUMHUYCCKOI'O TPABJICHUS.

ueKkTpodopeTndecKoe

HAHECeHHUEe MOKPbITHIA.

DnexTpodopeTuiecKoe OCaXKICHHE

MOKPBLITUHN HA KaToJie, Ha aHojie. BnusHue
COCTaBa CYCIIEH3MH, p&KUMa Mpolecca Ha
Ka4yeCTBO

ocaxJacMoro IMOKPBITHA.

OcHoBHBIE MOKa3aTelu npoiecca

anekTpodopesa. CTaOuIbHOCTh
cycrien3uii. TpeOoBaHUsT K TOATOTOBKE
MTOBEPXHOCTH

nepen HaHCCCHHUEM

MOJIMMEPHBIX ~ NOKpbITH.  [IpuMepsl

TEXHOJIOTUYCCKUX IMPOUCCCOB.

13;

JAUCKYCCHUU,

T; PI'3;

Mpe3eHTalluN

XuMH4yecKue
3JIEKTPOXUMHYECKHE
Nnpouecchl n
NMPOU3BOJICTBE

nevYyaTHbIX 1IIJ1AT.

CriocoObl MPOM3BO/ICTBA MEYATHBIX IJIaT.

TpaBnenue Meaud B OPOU3BOJACTBE

Me4yaTHbIX nJiar. Hanecenue
¢dorope3uctoB. XHUMHUYECKOE METHEHHUE
TTASIIEKTPUKOB. [TannanueBas 51
OecrannaaneBas METaJUIM3aL .
DNEKTPOXUMUYECKOE HapallMBaHUE CIIOA
MeIU. DJEKTPOOCaXKJEHUE crnjaaBa Sn —

Pb, Sn — Bi.

13;

JIMCKYCCHU;

T; PI'3;

[IpezenTanuu

DJIEKTPOXUMHYECKOe
MPOU3BOJACTBO
XHMMHYECKHX

NPOYKTOB.

TGO];)CTI/I‘ICCKI/IC OCHOBBI mponoecca

QJICKTPOJIN3a BOJBI; QJICKTPOAHBIC

MaTcepualibl; OJICKTPOAHBIC IIJIOTHOCTH

TOKa; COCTaB pacTBOpa, TEMIIEPaTypa,

3JIEKTPOJIU3 MO]T TABICHUEM.
TexHoyiornyeckass cxema IPOU3BOJCTBA;

SHGKTpOXI/IMI/I‘IeCKI/Iﬁ METOL

IIpOHU3BOACTBA TSDKEIION BOJBI.

3JI€KTpOXI/IMI/I‘-IeCKO€ IpOUu3BOACTBO

XJI0pa, IIEJIOYH u BOJIOPOJIA.

3,

JIMCKYCCHU;

T; PI'3;

[IpesenTanuun
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TeopeTnyeckne OCHOBBI  BJEKTPOIU3A
XJIOPUJOB.  DJIEKTPOJHM3 C  TBEPABIM
KaTtoJoM U (uibTpyroueil nuadparmoi;
AJEKTPOIIH3 c HOHOOOMEHHOM

MEMOpaHOW; JIEKTPOJIU3 C PTYTHBIM

KaToJIOM.
I'napolynexkTpomerana | OOmue CBEZICHUS, IIOJIrOTOBKA
yprus. AIIEKTPOJIUTA. DIIEeKTPOXUMHYECKHE
crmocoObl  W3BJIEUEHHS] METalNIOB W3
pacTBOpPOB  (RJIEKTPOJIM3 C  TBEPABIMU
ANEKTPOJAMU U KUIKUMU 3ektponamu —| [13; T; PI'3;
amasibraMHasi METaJUTyprus). | JUCKYCCHH;
ONEKTPOXUMUYECKUE  IIPOLECCHI B.| IpE3EHTALNU
ITepciexkTnBBI pa3sBUTHSL
TUPOAJIEKTPOMETAIUTYPrU4eCKUX
IIPOLIECCOB.
DJIEKTPOJIN3 Ob6mue CBEICHMUS, CTpOEHHE
paciuiaBoB. pAacCIIaBIEHHBIX coJei,
JIEKTPONPOBOAUMOCTD  PACIJIABIEHHBIX
COJIeH, DJEKTPOIHOE paBHOBECHE B
pacniaBax; BIIUSIHUE ¢u3uko —
XMUMHUYECKUX CBOMCTB 3JIEKTPOJIMTa Ha
IIPOLIECC BJIEKTPOIN3A. J3; P T PT3;
[Ipon3zBoacTBO  MarHus:  IOJIy4YEHHE JIMCKYCCHH,
UCXOJIHBIX MaTEepUasoB; cBoficTBa| | PICHTALIA
JIEKTPOJIUTOB, 3JIEKTPOJIM3; BBIXOJ IO
TOKY U YACNbHBIM pacxo]l 3HEPruu Npu
3JIEKTPOJIN3€E PacCIIaBOB, paMHUPOBAHUE
IIEPBUYHOIO0 MarHusl.
XumMuueckue Knaccudukamus XUT. Teopernueckue




HCTOYHHMKH TOKA. OCHOBBI  PabOTBI M  KOHCTPYKIIHH
OCHOBHBIX XUT (MaprasieBo —
[IUHKOBBIC, PTYTHO — IIMHKOBBIC, HUKEb
— KaJIMUEBbI€, HUKEIb — JKEJIC3HbIC).
OcHoBnble xapaktepuctuku XUT.

CXeMBI U3TOTOBJIEHUS OTAENbHEIX XMT.
OcobennoctH

HN3IrOTOBJICHMUA,

NEPCIICKTHUBLI Pa3BUTHUS.

Ha uzyuenue xypca orBoautca 108 vacos (3 3.e.), U3 HUX: KOHTaKTHast pabota 56 4., B
TOM 4YHCJIE€ JIEKIIMOHHBIX — 33 4acos; IIpaKTUYECKUX (CEMMHApCKUX) — 22 4yaca;

caMmocTosITeNnbHas paboTa cTyJeHTa 26 yaca; 3aBepiiaeTcs 3k3aMeHoM (27 4acoB).

CTpyKTypa IMCHHUILITHHBI (MOYJI51)
Tabaunna 2. O6mas Tpy10eMKOCTb THCUMILVIMHBI cocTaBJsieT 3 3a4eTHble eqnuunbl (108

4acoB)

TpynoeMKOCTh, 4aCOB / 3a4ETHBIX

Bun pabotsr E€IUHALL
Il cemectp BCETO
OO0uast Tpy10eMKOCTH (B Yyacax) 108 108
KonrakTHas padora (B yacax): 51 51
Jlexyuonuvie 3ausmus (J1) 17 17
Ipakmuueckue 3anamus (113) He

He npedycmompenwi

npeoycmMompeHul
Cemunapckue 3anamus (C3) He
He npedycmompenwi
npeoycmMompeHul
Jlabopamopuwsie pabomut (JIP) 34 34
CamocrosiTesbHasi padoTa (B yacax): 57 57
PacuerHo-rpadudeckoe 3aganue He
He npedycmompeno
npeoycmMompeHo
Pedepar (P) He He npedycmompen




npeoycmMompen

Occe (D) He
He npedycmompeno
npeoycMOmpeHo
Kontponbshas padora (KP) 8 8
CaMocCTOsTENBHOE U3yUEHHUE PA3/IETIOB 22 22
Kypcogoii npoext (KII), kypcoBas padota (KP) He
He npedoycmompena
npeoycmMompenda

HOHFOTOBKa " IIPOXOKICHUC HpOMC)KYTO‘IHOI‘/’I

aTTecTaluun 27 27

Bua npoMeskyTo4HOI aTTecTANMU 3auer 3ayer

Taoauna 3. JIeKIMOHHbIE 3aHATHA

Ne
Tema

n/m

1. | O6ume BONPOCHI OCHOBBI JIEKTPOXUMHUYECKOH TeXHOJOTHH. [[env u 3a0auu uzyueHus
memvl — 03HAKOMHUTDb CTYAE€HTOB C OCHOBHBIMH OCOOEHHOCTSIMH JJIEKTPOXUMUUYECKOTO
CHHTE3a HEOPraHWYECKU3X BEIECTB.

2. | DaekTpoocaxaeHue MeTALIOB. [lenv u 3a0ayu uzyueHus memvl — U3Y4UMb OCHOBHbLIE
3AKOHOMEPHOCMUY TIPOMBIIIIEHHBIX JICKTPOXUMUYECKUX TTPOIIECCOB.

3. | DaekTpodoperuyeckoe HaHeceHHE NOKPBITHI. [Jens u 3adauu uzyueHuss memvl —
W3YYUTh MPOIECCHI IEKTPOGOPETUIECKOr0 OCAXKICHUSI MMOKPHITHI Ha KaTOJle, HA aHOJIE U
OCHOBHBIMH ITOKa3aTEJISIMU TIpoliecca deKTpodopesa.

4. | XumMuuecKHe H 3JIeKTPOXMMHYECKHE MPOIEeCChl B MPOU3BOACTBE MeYATHBIX MJIAT.
Llenv u 3a0auu u3zyuenuss memvl — 03HAKOMHUTh CTYJCHTOB CO CIOCOOAaMHU IPOHM3BOACTBA
MeYaTHLIX MJaT.

5. | DieKTpOXHMHUYECKOEe MPOU3BOJACTBO XHMHUYECKHX MPOIYKTOB.

Lenv u 3a0auu usyvenus memsvl — 03HAKOMHUTD CTYAEHTOB € TEOPETHUECKUMU OCHOBAMH
Ipoliecca AJIEKTPOJIN3a BOJIbI, TAXKEIOM BOAbI, XJI0pa, IIEI0YU U BOJOPO/A, JIEKTPOIU3OM
C TBEPAbIM KaToAOM U GuiIbTpyromend auadparmMoil, ¢ MOHOOOMEHHOHW MeMOpaHOW U

PTYTHBIM KaTOJOM.

10




I'uaposiiekTpoMeTanIyprus.
Lenv u 3a0auu uzyuenus memvi — U3YYUTh DJIEKTPOXUMHUYECKUE CIOCOOBI U3BIICYEHUS

METaJUIOB U3 PACTBOPOB.

7. | DaekrTposu3 pacmiaBoB. [Jenv u 3ad0avu uzyueHus memvl — AaTh CTyAeHTaM 00LIMe
CBEJECHUS O CTPOCHUM pACIUIABICHHBIX COJEH, 3JIEKTPOIPOBOJMMOCTH PACILIABIECHHBIX
COJIEH, DIIEKTPOAHOM PaBHOBECHH B pACILJIaBaXx.

8. | XumMnuyeckne MCTOYHUKHM TOKa. [Jenv u 3a0auu usyueuus memsvl — NaTh CTYJAeHTaM
oOume cBeaeHus o kinaccupukauus XUT, Teopermueckux OCHOBax paboOTHl H
KOHCTpYKIMU OCHOBHBIX XUT.

Tabauya 4. Jlabopamophvie pabomsl no oucyuniune (Mooyo)

No Tema

n/m

1. | Onpenenenue BbIxoga MeTajula O TOKY U SHEPrUH.

2. KanMmupoBaHue cTanbHBIX J€TalIeH.

3. | DAEKTPOXUMHUYECKOE MOJIMPOBAHUE MEAHBIX, JTATYHHBIX WJIM CTAJbHBIX U3/EIHM.

4. | OxkcuaupoBaHue AIIOMUHHUS U OLIEHKA KaueCTBA OKCHJIHBIX IUIEHOK.

5. | Hanecenune ranpBaHU4YeCKHX MOKPBITHA.

6. | MccrenoBanue pas3inokeHus BOABI C IEbI0 MOTYYSHUs KUCIOPOIa U BOAOPO/A.

7. | HccnenoBanue mpolecca IEKTPOJIM3a XJIOpUAa HAaTpUsl B AJIEKTPOIU3E € (UIBTPYIOIIEi
nuagparmMoin.

8. | Ilomyuyenue iogodopma 31EKTPOXUMUIECKHM CIIOCOOOM.

9. | DIEKTPOXUMHUYECKOE TTOTYICHHE METHOTO TTOPOIIKA.

10. | Onpenenenne paccenBaromiell CHOCOOHOCTH rajJbBaHMYECKUX BaHH.

11. | Onpenenenue BbIXoJa MeTaIa O TOKY U SHEPrUH.

12. | KagmupoBaHue CTaJIbHBIX JeTalei.

13. | DnekTpoxuMHYecKoe MOIMPOBAHUE MEIHBIX, TATYHHBIX UM CTaJIbHBIX H3/ICIUN.

14. | Onpenenenyie ONTUMaJILHON MJIOTHOCTU TOKA OCAXKJIEHUS METAJIJIOB.
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5. OueHouHbIe MaTePHAJIBI VISl TEKYIEr0 U py0e:KHOr0 KOHTPOJIsSI ycIieBaeMOCTH

U IPOMEKYTOYHOM aTTecTAUH

KoHeuHsIMu  pe3ylbTaTaMd  OCBOGHHS ~ NPOTrpaMMbl  JUCHUIUIMHBI  SBIAIOTCA
c(opMUpPOBaHHBIE KOTHUTUBHBIE IECKPUIITOPBI «3HATHY, KYMETHY, «BJIAJI€Th», paCIUCAHHbIE 110
OTAENBHBIM KoMIeTeHIusAM. DopMupoBaHHe ITUX AECKPUIITOPOB NMPOUCXOAUT B TE€UEHHE BCETO
ceMecTpa I10 3TalaM B paMKax pa3jMyHOro BUA 3aHATUH M CaM OCTOSTEIILHOW paOOTHI.

B xozxe n3ydeHus: JUCHUIUIMHBI TPELYyCMAaTPUBAIOTCS M EKYuiuil, pyoercHvlili KOHmMpoJib
U RPOMEICYMOYHAA AMMm eCMAayusl.

OneHouHble MaTepHalIbl IS TEKYILETO KOHTPOJIS.

L]eny mexywezo konmposa — OLlEHKa pe3ysbTaToB pabOThl B CEMECTpEe M oOecredeHue
CBOEBPEMEHHOI OOpaTHOM CBSI3M, Al KOPPEKIMHM OOy4deHMsl, aKTUBU3ALUN CaMOCTOATENbHON
pabotel oOyuatomerocd. OOBEKTOM TEKYLIEro KOHTPOJIS SBISAIOTCS KOHKPETHU3UPOBAHHbIE
pe3yabTaTel 00ydeHus (yueOHbIe TOCTHXKSHHS) 110 U CITUTUTUHE
Texkyuwyuit KOHmpo.1b YCIEBaEMOCTU 00€CIIEUMBAET OLIEHUBAHUE X0/Ja OCBOEHUS AUCHUIIINHBI
« DIeKTPOXUMHUYECKUH CHHTE3 HEOPraHWYEeCKUX COCAMHEHMI» M BKJIIOYAeT: OTBETHl Ha
TEOPETUYECKUE BOIPOCHl HA NPAKTUYECKOM 3aHATHUH, pELIeHHE MPaKTUYEeCKUX 3aJad M|
BBIIIOJIHEHUE  3a/JlaHUi  Ha  [PAKTUYECKOM  3aHSTUH, CaMOCTOSTEIbHOE  BBINOJHEHUE
WHIVBUAYAJIbHBIX JOMAIIHUX 3a/JaHuil (Hampumep, pelleHue 3ajaad) ¢ OT4eToM (3aIliuToi) B
YCTaHOBJICHHBIH CPOK, HallMCaHUE JOKJIaI0B, pedepaToB, 3cce, JUCKYCCHH.

OneHka KayecTBa TIOATOTOBKM Ha OCHOBAaHUM BBINOJHEHHBIX 3aJaHUN  BeAETCA
npenoaasateneM (¢ 0oOCyXJIEHHEM pe3ylbTaToB), Oajlbl HAYUCISIOTCS B 3aBUCHMOCTH OT

CIIOXXKHOCTH 3aJaHUA

1.1.1. Bonpocot no memam oucuunaunoi

Tema 1. O01mue Bopochbl 0CHOBBI 3JIEKTPOXUMUYECKOH TEXHOJIOTHH.

OO0nactu (MPOMBIILICHHBIE 00JIACTH) IPUMEH CHUS AJICKTPOXUMUYECKIX TEXHOJIOTHH.

Knaccudukanus AIEKTPOXUMHUICCKIX anmnaparos. KoncTpyknun AIIEKTPOJIOB
EKTPOXUMHUYCCKUX allapaToB, WX Ha3HAYCHHS, TPCOOBAHMS NPEIBIBISIEMbIE K HHM,
knaccudukanus. OCHOBHBIE U TOOOYHBIE MTPOIIECCHI, MPOTEKAIOUINE Ha eKTpoaax. nadparmer
AIIEKTPOXUMHUYECKUX  allapaTos, KIaccuukanus, Ha3HAYCHUE, XapaKTEPUCTUKH.
XapaKkTepUCTHUKA M TIOKA3aTeM JJICKTPOXMMHUYCSCKUX ammnapaToB. ballaHC HampsDKeHUS Ha

ANEKTPOXUMHUYIECKOM arapare, TeII0OBOM OalaHc, JHEPreTHIeCKuil OaIaHc.
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Tema 2. JyeKTpoocaKieHue MeTaLJI0B.

[IpombIlIIeHHBIE 3JIEKTPOXUMHUYECKHUE TPOLIECCHI.

DNeKTpOXUMHUYECKas MOJUMEepU3aLUs.

B03MOXXHOCTH U TEPCIIEKTUBBI Pa3BUTHS JIEKTPOCUHTE3a OPraHUYECKUX COSAUHEHUN.
DOTOZIEKTPOCUHTES. DINEKTPOKATAIINS.

DNEeKTPONIN3 B MIa3Me TVICIOIEro pa3psa.

Cunres OpPraHn4YCCKHX COC)II/IHGHI/Iﬁ 0€3 UCIT0JIL30BaHUs He(l)TeXI/IMI/I‘IeCKI/IX IMPOAYKTOB.

N o a ~ w D e

buosnexrpoxumus.
Tema 2. JIeKTPOCHHTE3 W MEXaHHM3Mbl KAaTOJAHBIX PEeaKIUil ¢ y4acTHEeM OPraHMYecKuX
cOoeIMHeHU It
1. OcHoBHBIE 3aKOHOMEPHOCTH DJEKTPOOCAKICHHS METalJIOB. AHOIHBIE M KaTOJHBIE
nporieccol. Pacnpesenenue Merajuia ¥ ToKa 110 KaTOJHOM MOBEPXHOCTH.
2. CnocoObl TMOATOTOBKM MOBEPXHOCTH METAUIMYECKUX W3JICIUN Tepell HaHEeCEHHEM
rajbBaHMYeCKUX MOKPHITHI. Ha3HaueHue u knaccudukaius cnocodos.
3. DIeKTpOXMMHUYECKOE TpaBlieHHE: Ha3HaueHHe, OCOOCHHOCTH, COCTaBbI PACTBOPOB U
PEKUMBI 3JIEKTPOXUMHUECKOTO TPaBJICHMUS.
4. AxTuBM3alMs — Ha3HAYCHHME, MECTO MPOBEIEHUS OIEepallH; COCTaBbl PAaCTBOPOB JUIS
aKTHUBAI[UU U PEXKHUMBI ITpoliecca.
5. luHkoBaHue, KaJAMHpOBaHHME, OJIOBSHUPOBAHUE, CBUHIIEBAHUE, HUKEIUPOBAHHE,
Kele3HeHue.
6. CsoiicTBa 1 007IaCTH TPUMEHEHUS.
7. DIEKTPOOCaXKJIEeHUE U3 FJEKTPOIUTOB — KOJUIOUIOB.
Tema 4. dnekTpodopeTndeckoe HAHeCEeHNE MOKPLITHIA.
DnexTpodopeTHIeckoe OcaxAeHHEe MOKPHITUI Ha KaToZe, Ha aHOIe.
BiusiHue coctaBa cycneH3uu, pexxuma mporecca Ha KaueCTBO OCAK1aeMOI0 MTOKPBITHSL.
OCHOBHBIE [TOKa3aTeNN Mpoliecca NEKTpodopesa.
CrabuIbHOCTD CYCIIEH3UH.

TpeboBaHus K MOATOTOBKE MTOBEPXHOCTHU MEpe]] HAHECEHUEM TOJIMMEPHBIX MOKPBITHA.

A

[IpuMepsl TEXHOTOTHYECKUX TMPOIIECCOB.

Tema 5. Xumuueckue u 3J1eKTPOXUMHYECKHE MPoOIecChl B MPOU3BO/ICTBE MeYaTHBIX IJIAT.
1. CnocoObl mpOU3BO/ICTBA MEUATHBIX ILIAT.
2. TpaBnenune Meau B MPOU3BOJCTBE MEUATHBIX TUIAT.

3. Hanecenue ¢poTope3ncToB. XMMHUECKOE METHECHUE UK TPHKOB.
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4. TlannagueBas u OecrnaiuiagueBas MeTaUTH3AUS.

5. DIEKTPOXMMHUYECKOE HapallMBaHUE CJI0S MEIH.

6. DuekTpoocaxaenue criasa Sn — Pb, Sn— Bi.

Tema 6. JneKTpOXMMHUYECKOE NPOU3BOJACTBO XHMUYECKUX MPOIYKTOB.

1. Teopernueckue OCHOBBI IMpolecca 3JIEKTPOIM3a BOJbI; AIIEKTPOAHBIE MaTEpUAIBI;
AMEKTPOJHBIE IJIOTHOCTH TOKA; COCTaB pacTBopa, TeMIlepaTypa, 3JIEKTPOJIU3 I0j]
JTABJICHUEM.

2. TexHomormueckass cxema TIPOU3BOJCTBA; SJICKTPOXUMHYECCKUH METOJ] TPOM3BOJICTBA
TSKEI0N BOJIBI.

DNEKTPOXUMUYECKOE TPOU3BOACTBO XJI0Pa, IEIIOUYH U BOAOPO/A.

4. TeopeTHuecKrue OCHOBBI AJIEKTPOJIHM3a XJIOPUIOB.

5. DnexTponu3 ¢ TBEpAbIM KaToAoM M QWIbTpyIoleil auadparmoii; 3JIeKTpoiau3 ¢
MOHOOOMEHHOM MEMOPAHOM; AMEKTPOIU3 C PTYTHBIM KaTOZOM.

Tema 7. 'uapodieKTpoOMeTAILITYPI s,

1. OOmme cBeneHus, MOATOTOBKA IEKTPOIUTA.

2. DIEeKTPOXMMHUYECKHE CIOCOObI HM3BICUEHHS METAJUIOB W3 PACTBOPOB (DIEKTPOIHU3 C
TBEPABIMU SJIEKTPOJIAMHU U KUAKAMHU JIEKTPOIAMH — aMaJlblraMHasi METAJLITyprus).

3. DIIEKTpOXMMHYECKHE TIPOLECChl B  THUAPOIJIEKTPOMETAITYPruu  (dJIEKTpONu3 B
METaJUyprud LHWHKA, XpOMa, METAJUIOB Tpynmbl jxeine3a). [lepcrnekTuBbl pa3BUTHA
TUAPOIIIEKTPOMETATUTYPTUUECKUX MTPOLIECCOB.

Tema 8. DieKTpoJIM3 pacnjiaBoB.

1. O6mme cBeneHUs; CTPOSHUE  PACILIABICHHBIX  COJIEH,  DJIEKTPOMPOBOIUMOCTH
pacCILIaBICHHBIX COJIEH, AJIEKTPOJHOE paBHOBECHME B pacIljiaBax; BIMSHUE (PU3UKO —
XUMHUYECKUX CBOMCTB JIEKTPOJIMTA HA MPOLIECC IJIEKTPOIIU3A.

2. Ilpou3BOACTBO MarHus: IMOJy4EHHE HCXOJHBIX MaTepHalioB; CBOWCTBA 3JIEKTPOJIUTOB,
3JIEKTPOJIN3; BBIXO 110 TOKY U YAEIbHBIM PacXo/ SHEPrUH NPU 3JIEKTPOJIM3€E pacliaBoB,
paduHUpOBaHUE TEPBUYHOTO MATHUS.

Tema 9. Xumuueckue HCTOUYHUKHU TOKA.

1. Knaccudpukanus X1UT. Teoperndeckrne 0OCHOBBI paOOThI U KOHCTPYKIIMKA OCHOBHBIX XUT
(MapraHueBO — IIMHKOBbIE, PTYTHO — IIMHKOBbIE, HUKEIb — KaJMHUEBbIE, HUKEIb —
JKEJIC3HBIC).

2. OcHoBHble xapakTepuctuku XUT.

3. Cxewmsl nsrorosienus otaenbHbx XUT.

4. Oco0eHHOCTH U3TOTOBJIECHUS, IEPCIEKTUBBI PA3BUTHUS.
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Kpumepuu d)ODMMDO@GHM}l OUEHOK (ouenueayuﬂ) YCmMHO20 onpoca

YCTHBII ONMPOC SABJIAETCS OJHUM W3 OCHOBHBIX CIIOCOOOB y4€Ta 3HAHHME 00ydJaromierocs
10 AUCHUIUIMHE «DJIEKTPOXUMHYECKUN CHHTE3 HEOPraHMYECKUX COCIUHEHUN». Pa3BEpHyThIN
OTBET CTyAEHTa JOJDKEH TMPENCTaBIATh COOOM CBSI3HOE, JIOTHYECKH IIOCJIEIOBATEIILHOE
COOOIIEHNE Ha 3a/IaHHYIO0 TEMY, TTOKa3bIBATh €r0 YMEHHE MPUMEHSTh ONPEACIICHNUS.
B  pesyrvmame ycmnozo onpoca 3HaHUA, 00y4aAOWLE20CA OUEHUGAIOMCA NO
cedyrwien wKane:
Oan1, CTAaBUTCSI, €CTIM 00 yJarOIIHIACS:

1) ToNHO M3NIaraeT U3y4CeHHBIH MaTepual, 1aéT MPaBUIbHOE OMPEICICHHOE
SKOHOMUYECKUX ITOHSITHH;

2) oOHapyXUBaeT MOHMMaHKE MaTepHalia, MOKET 00OCHOBATh CBOM CYXKICHUS,
MPUMEHUTH 3HAHUS HA MPaKTUKE, IPUBECTH HEOOXOAMMbIE PUMEPBI HE TOJIBKO T10
y4eOHUKY, HO M CAMOCTOSITEJIbHO COCTABIICHHBIE;

3) wu3nmaraer MaTepHall MOCICAOBATEILHO U MPABUIBHO C TOYKH 3PEHHS HOPM
JUTEPATYPHOTO SI3bIKA.

Oanna, CTaBUTCS, €CJIM 00yYarOIIMICS TaET OTBET, yIOBJICTBOPSIONINN TEM KE
TpeOOBaHMAM, UYTO U JJIs1 6aia «1», Ho mormyckaeT 1-2 omuOKu, KOTOPBIE CaM ke UCIPABIISIET, U
1-2 Hegouéra B MOCIENOBATENHLHOCTH U SI36IKOBOM O()OPMIICHUH M3J1araeMoro.

Oanna, CTaBUTCS, €CITU 00yYaIONIHiCsl OOHAPYKMBAET 3HAHWE M TOHUMAHUE
OCHOBHBIX ITOJIOKEHUI TaHHOM TEMBI, HO:

1) wu3maraer Marepuas HEMOJIHO M J0MYCKaeT HETOYHOCTH B OMPEACICHUN MTOHATHIA;

2) He yMeeT JOCTaTOYHO TITy0OKO M JOKa3aTeTbHO 000CHOBATH CBOU CY)KICHHS U
MIPUBECTH CBOU MTPUMEPBI;

3) wu3nmaraer MaTepHall HEMOCIEIOBATEIBLHO M JOMYCKAET OMIMOKH B SI3bIKOBOM
ohopMIIEHUH U3J1araeMoro.

0 6annos, craButTcs, eciiu 00yJaromuiicss 0OHapy>KMBaeT He3HaHUE OOJbIIEH YacTH

COOTBETCTBYIOIIETO pa3iesia u3y4aeMoro MaTeprana, JOMyCcKaeT OmruOKu B (pOPMYIHPOBKE.

Bamner « », « », « » MOT'YT CTaBUTBHCA HEC TOJIBKO 3a CI[HHOBpCMGHHbeI

OTBET, HO U 32 pacCpelOTOYECHHBIN BO BPEMEHH, T.€. 32 CYMMY OTBETOB, JaHHBIX CTYJEHTOM Ha

NPOTAKCHUHU 3aHATUA

1.2. OneHoYHBIEe MATEPHAJIBI ISl Py0esKHOT0 KOHTPOJIs.

Pybesicnulii KoHmpob OCYIIECTBISIETCS TIO 00T UM MEHEe CAaMOCTOSTENIbHBIM pa3ieniamMm
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— y4eOHBIM MOAYJSIM Kypca M MPOBOIUTCS MO OKOHYAHUHM M3YYEHHs MarTepuana MOAYyNs B
3apaHee YCTaHOBJICHHOE BpeMs. PyOeXHBI KOHTPOIb MPOBOAUTCS C IETbI0 OMpEACTICHHS
KayecTBa yCBOEHHUs MaTepHasia ydeOHOro Moaynis B LieJoM. B TeueHue cemecTpa MpoBOIUTCS
mpu MaxKux KOHMPOJIbHLIX MEPONPUAMUA NO PAPUKY .

B kadectBe ¢QopM pyOSKHOrO KOHTPOJISI MOXKHO HCIONB30BAaTh TECTUPOBAHUE
(MMCbMEHHOE WM KOMIIBIOTEPHOE), TPOBEACHUE KOIJIOKBHYMa WM KOHTPOIBHBIX pPaboT.
Brimonusembie  paboThl MOMMKHBI XpaHUTHCS Ha Kadeape TeYeHWH Yy4eOHOro roaa M 1O
TpeOOBAHUIO MPEIOCTABIATLCS B YTpaBIIEHUE KOHTPOJIST KauecTBa. Ha pyOeKHbIe KOHTPOJIbHBIC
MEpOIIPUSATUS PEKOMEHIYETCS BBIHOCUTH BECh NPOrpaMMHBIA Matepuan (Bce pasjesbl) Mo

JUCHUITTIMHE.

5.2.1. Oyenounvie mamepuanvl 011 KOHMPOJIbHOU PAOGOMbL:

Tunoewvie Bapuanmuot KonmpoavHvix pabom:

Bapuanm 1.

1. Dnexrtponsl: TpeOOBaHUS, MPEABABISEMbIe K HUM; PacTBOPUMEBIC, HEPACTBOPUMBIC
AIIEKTPOJIBI, KATOAHBICE W AHOJHBIC IMPOIECChl B TAIbBAHOTEXHUKE U XHUMHUYECKUX
HUCTOYHHKOB TOKa

2. XUMHUUYECKHE U DTIEKTPOXUMHYECKHE MTPOIECChl B TPOU3BOJICTBE MEUATHBIX TIJIAT.

[IpuBenuTe ypaBHEHUS PeaKIHii, MPOTEKAIOIMX Ha TPpaUTOBBIX AIEKTPOAAX MpH MEKTPOIIM3E pacTBOpa
areraTa HaTpUsL.

3. TlpuBemuTe ypaBHEHWSI pEaKIMiA, MPOTEKAIONIMX HA TPAQUTOBBIX IJEKTPOIAX IIPH

aJIeKTposH3e pactBopa cyibdara meau (I1).

Bapuanm 2.

1. Peaximu BOCCTaHOBJICHHUS OPraHMYECKUX COSTMHEHNH Ha KaTojie

2. dakTOpbl, BIUSIONIHE HA AIEKTPOXUMHIECKOE OKHCIICHHE.

3. IlpuBemuTe ypaBHEHMS pPEAKIMA, MPOTEKAIONIMX Ha TpaUTOBBIX 3JIEKTPOIaX IpU

JIEKTPOIIH3E PACTBOpA MPOIMUOHATA HATPHSL.

Kpumepuu opmuposanus ouenok no KOHMpPONbHLIM MOUKAM (KOHMPOIbHbIE PAOOMbL
KON10K8UyMm)
(_ GaynoB) - craBUTCA 32 paOOTY, BHIMOJIHEHHYIO TTOJHOCTHIO 0€3 OMMOOK W HET0YETOB;

00yJaromuicsl JEMOHCTPUPYET 3HAHHE TEOPETHYECKOrO0 M MPAaKTUYECKOr0 Marepuana Mo TeMe
16



npakTH4ecKoi padotsl, pemeno 100% 3amauy;

(_ ©GamioB)— cTaBUTCS 32 pabOTY, BHITOJIHEHHYIO MMOJHOCTHIO, HO ITPU HAJIMYKU B HEH HE
0osee omHOM Herpy0oil ommMOKM ¥ OJHOTO Hemo4eTa, He Oosee Tpex HemoueToB. OOyuarommiics
JEMOHCTPUPYET 3HAHHE TEOPETUUYECKOrO0 W MPAKTUYECKOr0 MaTepuasa Mo TeMe MPaKTHYECKOU
paboThL, JONyCKast He3HAYUTEIbHbIE HETOUHOCTHU MPH pellieHuH 3aa4, pemeHo 70% 3anay;

(_ Oamma) — craBuTCs 3a paboTy, €clM CTYIEHT MPaBUJIIBHO BBHINOIHWI HE MeHee 2/3
Bcell pabOThI MUK JOMYCTUI He OoJiee OHON rpy0oii OIMMOKY U IBYX HEJIOUETOB, HE OoJiee OHOM
rpyooii m omHON HerpyOoi ommOku, He Oojiee TpeX HErpyObIX OIMOOK, OMHOW HErpyOoil.
OOyuarommiicss 3aTpyAHSETCS C MPABHIBHON OIEHKON MPEIJIOKEHHOW 3a/laud, JaeT HEMOJHBIHN
OTBeET, perieHo 55% 3agau

(Menee  0ayuloB) — CTaBUTCS 3a pabOTY, €CIM YHCIO OMIMOOK U HEIOYETOB MPEBBICUIIO
HOpMY ISl OLIEHKH 3 WJIM MPaBUIILHO BBIOJIHEHO MeHee 2/3 Bceil pabotel. OOyuarommiicss naer

HEBEPHYIO OLICHKY CUTYalluH, perieHo Menee 50 % 3aaau.

5.2.2.0uenounvie mamepuanvi: Tunoevie mecmoegwvle 3a0aHUs RO OUCHUUNTIUHE

«QNEeKTPOXMMNYECKUN CUHTE3 HEOPraHNYEeCKUX COeaNHEHUN»
Tecm — cucrema CTaHJAPTU3NPOBAHHBIX SaI[aHPIfI, MO3BOJIAIOIIAsA aBTOMATHU3UPOBATH

MpOLIEAYPY U3MEPEHUS YPOBHS 3HAHUM U YMEHUH CTY/EHTA.

Bbi0epuTe NpaBUJIbHBIN OTBET

Pa3HOCTB MOTEHIMANIOB MEXTY IBYMS TOUKAMH B BaKyyme, Haxoasmumucs Bommsu (~ 106 m)
MOBEPXHOCTH (a3 o U 3, Ha3bIBAETCH:

BousbTa-noreniuanom

HOBGpXHOCTHBIM IIOTEHIIUAJIOM

paboToii BeIxoaa syekTpoHa u3 $assl o B pazy 3

T"anpBaHU-IOTEHIINATIOM

lManbBaHU-IOTEHIIMAI BBIPAXKAETCS Yepes:
pa3HOCTh BHYTPEHHUX MTOTEHIIUAJIOB 00eux (a3
CYMMbI BHYTPEHHUX MMOTEHIMAJIOB 00enX (a3
pa3HOCTh BHEUIHUX MOTEHIMAI0B o0eux (a3

CYMMbI BHEIITHUX MTOTEHIIMANIOB 00eux ¢a3
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Bousbra-noreniuan MoxxeT ObITh ONPE/IEIICH:

MO0 IKCIIEPUMEHTAJILHBIM ITyTEM, JIN0O BBIYMCIICH 110 PA3HOCTH PabOT BHIXO/A JJICKTPOHA B
BaKyyM u3 obeux ¢as

TOJIBKO 3KCIICPUMCHTAJIBHBIM ITYTEM

TOJIBKO C IIOMOLIBIO TCOPETUUCCKUX PACUCTOB

IIpu mepeHoce peanbHBIX 3apsHKEHHBIX YacTHIl U3 Ga3bl oL B Ga3y 3 SKCIIepuMEHTAIbHO HAaXOIsAT

Pa3sHOCTb (I/IX QJICKTPOXUMHNYCCKUX l'IOTeHI_[I/IaJ'IOB)

Pabora nepenoca 3apsna:

HE 3aBUCHUT OT ITyTU IepeHoca

3aBHCHUT OT IIyTH IEpEHOCa

3aBHCHUT OT IIyTH NEPEHOCA, HO B HE3HAYUTEIILHON CTENEeHU

3aBHCUT B 3HAYUTEIHHOM CTEIIECHHU OT IIyTH IICPCHOCA

[Tox TepMuHOM «BOOOpaKaeMblii 3apsi1» MOHUMAFOT:

HaJIMYMe TOJBKO 3JIEKTPOCTATUUECKOTO B3aUMOICHCTBUS 3apsijia B JIEKTPUUECKOM I0JIE U
OTCYTCTBHE XMMHUYECKOTO B3aUMOJIEUCTBHUS CO CPEON

HAJIMYKE DJIEKTPOCTATUY €CKOT'O B3aUMOIEUCTBHUS 3apsAa B JIEKTPUUECKOM M10JI€ U XUM UYECKOT 0
B3aUMOJICHCTBHUS CO CPEN O

OTCYTCTBHE 3JIEKTPOCTATUUECKOT0 B3aMMOJECHCTBHS 3apsi/ia B SJIEKTPUUECKOM I10JIE U
XMMHYECKOT0 B3aUMOJEUCTBUS CO CpeAon

OTCYTCTBHUC JJICKTPOCTATHICCKOI'O B3aHMMOICUCTBHUS 3apsjia B QJICKTPUICCKOM I10JIC 1 HAJINYUC

XUMHYECKOI'0 B3aUMOACUCTBUS CO cpenoﬁ

N3mepeHue ranbBaHU-IIOTEHIMAIA MEX Ty ToukaMu B 1 C BO3MOXKHO IIpU YCIIOBUM ... ... ... B

o0onx (azax (paBeHCTBAa XUMHUECKOTO MOTECHIINAJIA)

[Tpu nmepemerieHnn MOJIS 3aPSHKCHHBIX YACTHIL B 3JICKTPUUECKOM I10JIE TIEPEHOC Macchl dN;

KOMITOHEHTA | CBsI3aH OJIHOBPEMEHHO C IIEPEHOCOM 3apsiaa dQgi COOTHOIICHHEM:

dg, = z,Fdn,

18



dg;, = —dn,

° Zi
Fz,
° dg, =—=
d; dn
dn,
° dg. =—=
% Fz,

9. VYcaosue QJICKTPOXUMHUUCCKOI'O paBHOBCCHUA B TCPMUHAX XUMHUYCCKOI'O CPOACTBA BBIPA3UTCA

TaKUM 00pa3oMm:

. A:—@ =—> wu=0
oS Jr

. A:—E :—Zviy;to
S )i,

. A= oG => viu>0
o ).

. A= => vu<0
S )i,

10. TTo 3akony BosbTa pasHOCTh MOTEHIIMATIOB HA KOHIIAX I[EMH, COCTOSIIEH U3 MTPOBOIHUKOB
nepBoro pogaa M1 | Mz | Ma | Ma:

e HE 3aBHCHUT OT YKCJIa BKIIFOUCHHBIX B LIENb IIPOBOAHUKOB IIEPBOrO Po/a

® 3aBHCHUT OT YHMCJIa BKIIIOUEHHBIX B LI€Ib IPOBOIHUKOB IIEPBOT0 poja

®  3aBHCHUT TOJIBKO OT MEPBBIX JBYX BKIFOUCHHBIX B LIEMb MPOBOJAHMKOB I1EPBOr0 po/a

® 3aBHCUT TOJIBKO OT ABYX IMOCJICAHHNX BKJIIFOYCHHBIX B LICIIb IIPOBOJHUKOB IICPBOro poaa

Kpumepuu gpopmupoeanusn ouenok no mecmnogvim 3a0aHuAM:

( Oamma) — mojdydaroT oOydarouecs C MpaBWIBHBIM KOJMYECTBOM OTBETOB Ha
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TecToBbIe BoIpockl. Brimonneno 100 % mpeanokeHHbIX TECTOBBIX BOIIPOCOB;

(_ Oamna) — mosy4aroT OOydYaroIMecs C NPaBUIBHBIM KOJMYECTBOM OTBETOB Ha
TecToBbIe BOIpockl — 80 —99 % oT 001ero o0bema 3a1aHHbIX TECTOBBIX BOIIPOCOB;

(_ Oamma) — mosydarT OOydYaromMecs C MPaBUJIBHBIM KOJIMYECTBOM OTBETOB Ha
TecToBbIe BOIpockl — 60 —79% oT obmiero o0bemMa 3aJJaHHBIX TECTOBBIX BOIIPOCOB;

(_ Oamr) — moxy4aroT o0yJarolpecs MpaBUIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC

Bonpocsl — MeHee 40-59 % ot obuiero oobemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

1.3. OueHouHble MAaTePHAJIBI /15l IPOMEKYTOUHOM aTTeCTALUM.

Lenvio npomexcymounvix ammecmayuil 10 AUCLUIIMHE SBISAETCA OLICHKA KadecTBa
OCBOCHHS 1M CLUILIMHBI 00Y4arOIIUMHUCH.

IIpomexyTouHast aTrecTalusi HpeAHAa3HAYeHa [UId OOBEKTHUBHOIO IMOATBEPXKICHHUS U
OLIEHUBAHUS JOCTUTHYTBIX PE3YJIbTATOB OOYUEHHUS IOCIE 3aBEPLICHUS U3yUYEHUS AUCLUIIIMHBI.
OcymecTBisieTcss B KOHLIE CEMECTpa U IPEACTaBIsIeT COOOH HMTOrOBYIO OLEHKY 3HAHUU IIO
JUCLMILIIMHE  «DJIEKTPOXUMUYECKUN CHUHTE3 HEOPraHMYEeCKUX COCIMHEHUN» B  BHJIE
IIPOBECHUA3AYETA.

[IpomexxyTouHasi aTrecTalusi MOXKET IPOBOJUTHCA B YCTHOW, MMCbMEHHON (opme, U B

dbopme TectupoBanus. Ha mpoMexyTouHylo aTTecTanuo oTBoauTcs 10 30 6amnos.

BOIIPOCHBI, BBIHOCHUMDbIE HA 3A4YET

1. Omnpenenenne NpUKIATHON 3JEKTPOXUMUN
2. CoBpeMeHHbIe HalpaBJICHNs IPUKIAHON 3JIEKTPOXUMUHU
3. OnexTpoabl: TpeOOBaHUSA, MpPENbSABISEMblE K HHUM; pPacTBOPUMBIE, HEPACTBOPHUMBIE

QJICKTPOAbI; KaATOAHBIC U AHOJHBIC IMPOLCCCHI B I'aJIbBAHOTCXHUKEC U XUMHWYCCKUX HCTOUYHHKOB

TOKa
4. Knaccudukanus 3JeKTpOXUMUY €CKHX alapaToB

5. Huadparmel: HazHaueHue, TpeOOBaHUS, MNPEABSIBIAEMbIe K HHUM, KJacCH(pHUKaLINS,
XapaKTePUCTUKHI

6. [TokazaTenu 3eKTPOXUMHUY €CKUX aIlllapaToB

7. BimsHue  coctaBa  2JIGKTpOJIMTa M pPeKHMa  AJICGKTPOJM3a  Ha  IIpolecc

QJICKTPOKpHCTATIJIM3allM METAJIJIOB U CIIJIaBOB

8. Pacnipenenenne MeTainina v TOKa 110 TOBEPXHOCTH KaToAA
9. CnocoObl TOATOTOBKU TMOBEPXHOCTU U3JIENIMN NEpel HAHECEHUEM 3IIEKTPOXHUMHUYECKUX
MTOKPBITUI
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10. [HuakoBanue. @DHU3MKO-XMMHUYECKHE CBOKMCTBA TMOKphITUHA. Ha3Hauenue wu obOsactu
MIPUMEH EHUSI.

11. Knaccudukanus u CpaBHUTEIbHAs XapaKTEPUCTUKA DSJIEKTPOJIUTOB I[IMHKOBAHMSL.
TexHonormyeckass cxema Iporecca LIUHKOBaHMs. [laccMBUpOBaHME IMHKOBBIX IOKPBITUN
(pochatupoBanue, XxpoMaTHPOBAHHUE, XPOMUTHPOBAHHUE)

12. KanmupoBanue. ®U3NKO-XMMUYECKHE CBOWCTBAa MOKpHITHH. HaszHauenwe u oOmactu

IIPUMCHCHMUSL. KJ'IaCCI/I(bI/IKaIII/IH n CpaBHHUTECJIbHAA XapaKTCPpUCTHUKA SJICKTPOJIUTOB

KaJMHUPOBaHUS.
13.  Texuoyormueckas cxema Ipomecca KaaMupoBaHus. llaccMBHpOBaHWE KaJIMHEBBIX
MTOKPBITUI

14, HuxenupoBanue. JIByxcioiiHoe, TpexciioiHoe HukenupoBanue, KOII Ha ocHOBe HUKeES.

Uepnsiii Hukenb. CoBpeMeHHblE HalpaBJeHHS pa3pabOTKH COCTAaBOB  AJIEKTPOJIMTOB

HUKCIIMPOBAHUA
15. DAexTpOoIUTHYECKOE OCAXKIEeHUE 0IaropoaHbIX MeTauioB. OO1IHe BOIPOCH
16.  MoaudunupoBanue METaJNTNYECKOM MOBEPXHOCTH nyTemMm OCXK/ICHHSI

KOMOMHHUPOBAHHBIX AMEKTPOXUMUYeCKUX MOKpbITHil (KOIT). KoMmo3umoHHbIE TOKPBITHSI.

17. OnexkTpodopeTnyeckoe HaHeceHHe MOKphITHA. CyIHOCTh 3IEKTPOPOPETUUECKOTO
OCaXE€HUS TOKPBITHI.

18. OcaxneHue MOKpbITUM Ha Karoae, Ha aHoje. CocrtaB mucnepcuil. Pexxum mporecca.
ObecnieueHrE CTAOUIBHOCTH JUCIICPCHIA.

19.  XuMHYeCcKHe U MIEKTPOXUMHUYECKHE MTPOIECCHI B IIPOU3BOJICTBE MEUATHBIX ILJIAT.

20. Ha3nayeHwe Tme4yaTHBIX IUJIAT, TpPeOOBAHUS, XHUMHYCCKHE U DIICKTPOXUMHUYECKUE
MpOoLIeCChl B TPOU3BOACTBE MeYaTHBIX MIaT. CriocoObl M3rOTOBJICHUS TEUYAaTHBIX I1JIAT.

21.  XpoMmupoBaHHWE, Ha3HAYCHHE W TPUMEHEHHE XPOMOBBIX MOKPBITUNA. BUABI XpOMOBBIX

HOKPBITUH, KJIaccupuKaius no GyHKIMOHATLHOMY Ha3HAYEHHUIO.

22.  KatozpHble U aHOAHBIE IPOLIECCHI IPU XPOMUPOBAHUH.
23. DIEeKTPOXUMHUYECKUM CHHTE3 HEOPraHWUYECKUX U OPraHUYECKUX COCTUHEHUM.
24.  DNeKTpOXMMHUYECKHH CHHTE3 XJIopa, MIeNo4Yd, Bomopona pasioxennem NaCl B

AJIEKTPOJIU3E C TBEPIAbIM KATOAOM M (WIbTpyrOUIeH auadparmMoil; ¢ TBEpABIM KaTOIOM M
HOHOOOMEHHOM MEMOPaHOM; C PTYTHBIM KaTOJIOM.

25. DJEKTPOXUMHUYECKHIA CHHTE3 HEOPraHWYECKUX BEHISCTB (KUCIOPOACOACPKAIINX XJIopa,
MEPOKCO/IBYCEPHON KHCJIOTBI W TEPEKUCH BOAOPOJA, IIEpPMaHTraHaTa Kajus, JUOKCHJA

Maprasiia).
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26. DNEKTPOXUMUYECKHA CHHTE3 OPraHWYECKHUX BEIIECTB (aJAMMOJUHUTPHUIA, CCOAIMHOBOMN

KHCIIOTBI, TETPA3TUIICBUHIIA)

27.  TI'mapo3neKTpoMeTalyprusi, TE€OPETUYECKHME OCHOBBI THIPOAJIEKTPOMETALTYPru4ecKuX
IIPOLIECCOB.
28.  TexHONOrMH TUAPOIIEKTPOMETAILTYPIrHUECKUX IPOIECCOB IMOJYYEHHS Pa3IHMUHBIX

METaJJIOB (O0KUT Pyl M KOHIIEHTPATOB, IPUHIIUITHATIBHBIE CXEMBI MePepPadOTKH Py, MPOIECCHI
BBIIIIETAYMBAHNS, OYUCTKA PACTBOPOB, AIEKTPOXUMHYECKHE CITOCOOBI M3BJICUEHHS] METAJUIOB U3
pPacTBOPOB — CIIOCOOBI BHITECHEHHS U JIEKTPOJIN3a C TBEPAbIM U PTYTHBIM KaTOAAMH).

29.  I'maposneKkTpoMeTallTypruueckoe MOJIy4EHUE LIMHKA, Maprasua, Xpoma,
TEXHOJIOTMUYECKasl CXeMa Ipolecca.

30.  DnekTporuTHYECKOe MOTydyeHHe MOPOIIKa [IMHKA, METH.

31.  IlomydeHue METaJIOB JIEKTPOJIM3OM B PACILIABICHHBIX CpeaxX, TEOPETUYECKHUE OCHOBBI
(cTpoeHne paciIaBJIEHHBIX COJIEH, AJIEKTPONPOBOAMMOCTb PACIUIABJIECHHBIX COJEH, BIIMSHHE
(U3NKO-XHMUYECKUX CBOMCTB 3JIEKTPOJIUTA HA IIPOLIECC 3IIEKTPOJIN3A)

32.  IImpou3BOIACTBO aNOMHUHUS, TEOPETUUYECKHUE OCHOBBI Ipoliecca (MOTy4eHHEe U OYUCTKA
[JIMHO3eMa M KPUOJHMTA, OCOOEHHOCTM IIpoliecca BJEKTPOJIM3a KPHUOJIUT-TIMHO3EMHOIO
paciiaBa, papHUPOBaHHUE ATIOMHUHHUSL, HIEKTPOJIU3 XJIOPUIA ATFOMUHMUS).

33.  IIpou3BojaCTBO MarHus u HaTpPusl.

Kpumepuu ¢popmuposanusn oyenok no npomescymounoii ammecmayuu:

«3aumeno» (_____ 0OamioB) — mony4aloT oOydarommecs, KOTOpble CBOOOTHO
OPUEHTHPYIOTCSI B MaTepualjie M OTBevaroT Oe3 3aTpyaHeHuid. OOyuwarommuiicss cnocoOeH K
BBIITOJIHEHUIO CJIOXKHBIX 3aJaHUN, IMOCTAaHOBKE IeJed M BbIOOpe MNyTed HUX peanu3aluu.
OOyuaronmiicss crocoO€H K BBINOJIHEHHIO CIOXKHBIX 3anaHuil. VMMerorca He Oosee onHOU
HerpyOoil ommOKM M OAHOrO Hejxodera, He Oojee Tpex HenodeToB. Jlomyckarorcs
HE3HAUYUTEIbHBIC HETOYHOCTH MPHU PEeIIeHnH 3aaa4, pemeno 70% 3amay;

3ayer He MOJYYaKT OOy4aroIIMecs, KOTOpble OMYCKAIOT 3HAYUTEIbHBIC OIIMOKH.
OOyuaromuiicss UMEeT JIMIIb HaYaJIbHYI0 CTElleHb OpHEHTAaluu B Marepuajie. B pabore uucio
OMOOK M HEI0YETOB MPEBBICUIJIO HOPMY JJISl OLIEHKH 3 WJIM IPAaBUJIbHO BHIIOJHEHO MeHee 2/3

Bcelt paboTel. O0yJaronuiics JaeT HEBEPHYIO OLIEHKY CUTyaluu, pemeno menee 50% 3amad.
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MeToanyeckne MaTepualibl, oNpee/sole Npoueaypbl OlleHUBAHUS 3HAHUI, YMeHMI,

HABBIKOB U (IJIH) ONbITA AeSITeJIbHOCTH

Makcumanbhas cymma (100 6amioB), HaOupaemasi CTYJICHTOM 110 JUCIUIIJINHE BKIIOYACT
JIB€ COCTaBJISIIOLIME:

— nepsas cocmagnawwas — OIGHKA PETYJSIPHOCTH, CBOEBPEMEHHOCTH W KadecTBa
BBITIOJIHEHUSI CTY/ACHTOM Yy4yeOHOH paboThl MO HM3YyYEHHUIO IUCIUIUIMHBI B TEYEHHE Mepuona
W3YYEHUs JUCIUILIMHBI (CEMECTpa, M HECKOJIBKUX ceMecTpoB) (cymMa — He Oonee 70 6anmos).
Bannel, XapakTepu3yonpe yCreBaeMocTh CTYJIeHTa 0 AUCIUIUIMHE, HAOMPAIOTCS UM B TE€UEHUE
BCEro nepuojia o0ydeHus 3a U3y4eHHe OT/IETIbHBIX TEM U BBIITOJIHEHUE OTAEIbHBIX BUOB padoT.

— emopas cocmasnAowas — OlleHKa 3HaHUN CTYJ€HTa 110 pe3ybTaTaM IPOMEKYTOYHON
atrectanuu (He 6osiee 30 —6aswioR).

Kpurepuem oneHkn ypoBHS c(HOPMHUPOBAHHOCTH KOMIIETEHIIMH B paMKaX y4eOHON AMCIUTIINHBI
«DNIEKTPOXUMHUYECKUM CHHTE3 Heopranuueckux coeuenuit» B |1l cemectpe siBiisiercs 3auer.
Ilenvto npomesrrcymounvix ammecmayuii N0 TUCHUIUIMHE SBISETCS OLICHKA KadyecTBa

OCBOCHU IHCHUIIIIMHBI o6yqa}o OIMMHUCA.

6. YueOHO-MeTOAMYeCKOE o0ecriedeHre TUCIHMILIUHBI (MOYJIs1)

6.1. OcHoBHasi JiuTeparypa:

®uommnH M.M., CMupHoBa M.I". DN€eKTpOCHHTE3 OKUCIUTENIEH U BOCCTAaHOBUTENEH. - J1.:
Xumus, 1981.- 212c¢.

Hemumapckuii FO.K. DnexTpoxumusi MOHHBIX pacmiaBoB.- M.: Meramnyprus, 1978.-
248c.

bapabomkun  A.H. DnekTpokpucramiM3anus  METaUIOB U3 pacIUIaBIEHHBIX
couieit.- M.: Hayka, 1976.- 279c.

Kynpssues H.T. DOnexkrpomutuueckue  HOKpbITHS — MeTamiamu.-M.:  Xumws,

1979.-351c.

6.2. JlonosiHuTEILHAS JIUTEPATYypPa
1. Sxumenko JL.M. momydenue BOmOpoOJa, KHUCIOpOAA, XJopa H Ienoudeld.- M.:
Xumus, 1974.-552c.
2. Sxumenko JIL.M. IlpousBomcTBO Xjopa, KayCTHUECKOH COABI M HEOPraHUYECKUX

XJopnpoaykToB.- M.: Xumus, 1981.- 535c.
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3. Boaxos I'.H. DnekTponu3 ¢ pTyTHBIM KatoaoM.- M.: Xumus, 1979.- 192c.

4. bubmmoteka ranpBaHotexnuka / [Tox pen. I1.M. BsuecnaBoBa, Bbim. 1-11.
Caiipynmun P.C. KomOuHMpOBaHHBIE AJIEKTPOXUMUYECKHE ITOKPHITHS U MaTEpUAIIbI. -
M.: Xumus, 1972.- 162c.

6. M.A. Kenmpunckuii, B.E [Imutpenko, FJ.A. IloBapoB u nap. Xumudeckue
UCTOYHUKM TOKa C JIMTUEBBIM dsekTpogoM. KpacHospcek, KI'Y, 1983.-
247c.

7. B.H. ®nepoB. COOpHHMK 3aiauy MO MNPUKIAAHON dIeKTpoxumuu.- M.: Beicm.

k., 1976(1973,1976)

6.3 [lepuognyecKkue U31aAHUA

1. Marepuaibl exeroiHoi HayqHo-IpakTH4eckoil koHpepenuu «llepcnekruBa»
Kypuan «Heoprannyeckas Xumus»
Kypnan «llepcnekmugHnvle mamepuansly

XKypuan «Xumus u ocusus»

S N

Kypuain «T'aspBaHOTEXHUKA ¥ 0OPAbOTKA IOBEPXHOCTH»

6.4 nTepHer-pecypcesl

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 MartepuajibHO-TeXHUYECKOE o0ecneyeHne TUCUNIIIHHbI

B yueOHOM mporecce Ui OCBOEHHUS AMCHMILIUHBI HCIOJB3YIOTCA —CIEAYIOIIHe
TEXHUYECKHE CPEeCTBA:

1. xumMuyeckas 1abopaTopusi, XUMUYECKUE PEAKTUBBI;

2. KOMIIBIOTEPHOE U MYJIbTUMEIUNHHOE 000pyI0BaHHE (HA JEKLUAX, ISl CAMOKOHTPOJIS
3HAaHUH CTYIEHTOB, JIJsI OOECIeYeHHs CTYIEHTOB METOAWYECKMMHU pPEKOMEHIAlHUsIMH B

ANIEKTPOHHOM (hopMme);
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http://www.chem.msu.ru/rus/books/robinson/welcome.html

3. nmpubopbl U 00opyAoBaHUE Yy4eOHOro Ha3HaueHUs (MPU BBIMOJHEHUHU JIaOOpaTO PHBIX
pabor);

4. makeT TNPUKIATHBIX  OOYYarOIMX mporpamMM (IS  CaMOIOJATOTOBKHA U
CaMOTECTHPOBAHUS);

5. BHIEO- ayIuMOBH3yallbHbIE CpeacTBa  OOy4eHHs] (MHTEpaKTUBHBIE  JOCKH,
BH/IEONIPOEKTOPHI);

6. anektpoHHas 6ubnroreka kypca (B cucteme KOCMOC- 31eKTpOHHBIE JIEKITH, TECTHI

JUTSI CAMOTIPOBEPKH, TECTHI JJIs Clauu 3a4éTa).

[Tpu mpoBeneHnn 3aHATHIA JEKIIMOHHOTO TUTIA, CEMHUHAPCKHUX 3aHITHN MCIIOIB3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE 0becneyeHue:

— IIponykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) mommucka (Open Value Subscription);

— AdtuBHMpycHOe mporpamMmHoe obOecneuenue Kaspersky Endpoint  Security
Cranmaprasiii Russian Edition;

— AltLinux (AnsT O6pa3oBanue 8);

C80O0OHO pacnpoCmpaHsemvie NPOCPAMMbL:

— Academic MarthCAD License - maremaTHYecKOe NIpPOrpaMMHOE OOECICUCHHUE,
KOTOpPOE TMO3BOJISICT BBITIONHATh, AHAJIM3UPOBATh BAXKHCWUININE WHXKCHEPHBIC pPACUYCThl H
0OMEHHUBATLCS MU,

—  WinZip anst Windows - mporpamMm st CKaThs U pacliakoBKH (DaiiiioB;

— Adobe Reader ans Windows — nporpamma jist utenusi PDF ¢aiinos;

— Far Manager - koHcoJbHBII (DafiIOBBIH MEHEMKEp MJs OIEpPAIlMOHHBIX CHCTEM

cemetictBa Microsoft Windows.

JIst CTY€HTOB ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMHM 3JJ0POBbsI CO3/1aHbl CIIELUAJIbHBIE YCIIOBUS
JUI TIOdy4deHus: oOpa3oBaHus. B 1memsx NOCTYmHOCTH MOJY4YeHMsI BBICIIErO0 OOpa3oBaHUS IO
o0pa3oBaTeNpbHBIM IpOrpaMMaM HMHBAIMIAMH U JIMIAMU C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH
3JI0pOBbsSI YHUBEPCHUTETOM oOecrieunBaercs: 1. AbTEpHATUBHOM Bepcuel OpHUIMaIbHOrO caiTa
B cetu «MuTepHery nns cmaboBunmsmmx; 2. [lpucyTcTBHE acCHCTEHTa, OKa3bIBAIOIIETO
oOydJarmieMycsi HEOOXOAUMYI TMoMoIllb; 3.J[Is WHBAIMIOB W JHI[ C OrpPaHUYCHHBIMHU

BO3MOXKHOCTSIMH 3JIOPOBBSI 10 CIyXy — OyOJIMpOBaHHE BCIyX CIHPaBOYHON HH(GOpMAIUU O
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pacmucaHud y4eOHBIX 3aHATHI; oOecredeHne HaAJIeKAIIMMUA 3BYKOBBIMH  CpPEICTBAMHU
BocnpousBeneHus nupopmanuu; 4. [11si MHBATUAOB U JIMI C OTPAHUYCHHBIMH BO3MOXH OCTSIMU
310pOBbsI, UMEIOUIMX HApyUIEHUS OMOPHO-ABUIATEILHOI'O alapara, CO3JaHbl MaTepHalbHO-
TEXHUYECKHE YCIOBHS O0ECIeuMBaIOIIMEe BO3MOXKHOCTb OECHpPENSATCTBEHHOTO JOCTyNa
oOy4arommxcs B y4eOHbIE IMOMENICHHS, OObEKTY MHUTAHUS, TyaJlleTHbIE U JPYTHE MOMEIICHUs
YHHBEPCUTETa, a TakkKe MNpeObIBaHUS B YyKa3aHHBIX MOMEMIEHUSX (HaJIWM4Hhe paCIIMpPEHHBIX

JIBEPHBIX MTPOEMOB, OPYUYHEHN U IPYTUX MPUCIIOCOOICHHI).
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IMPHJIO)KEHUE 1

JUCT UBMEHEHUI (JOIOJTHEHUWMN)

B pabouyio MporpaMMmy MO AWCHUIUIMHE «DJIEKTPOXUMUYECKUM CHHTE3 HEOpraHMYeCKUX
COEIMHEHUIN MPOGUIH - DIEKTPOXUMHUS

Ha yueOHBIN TO1

IlepeyeHb BHOCHMBIX
Nen/m daemenT (myHKT) PITJ{ IIpumeyanne
M3MeHEeHH i (I0MO0JTHeHUil)

OO6cyxieHa 1 peKOMEHI0BaHa Ha 3aceJaHuU Kadeapbl HEOPraHUYecKoW U (U3 UUECKON

XUMHUU IPOTOKOIT No or" " 20 1.
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3aBeayromuii kadeapoi / /

MHNPUJITIOXEHHUE 2

KAPTA KOMIIETEHIIUHN

KOMIIETEHLIM A: roTOBHOCTB HCIIOJIB30BATh COBPEMEHHYIO allllapaTypy NpH
NpoBeAeHNH Hay4HBIX nccnenosanuii (I1K-3)

04.04.01 «Xumus» npoduiab «XUMHS CHHTETHYECKHX U MPUPOIHBIX BEIIECTB)»
OBIIAA XAPAKTEPUCTUKA KOMIIETEHLIN

— mnpodeccHOHATIbHAA KOMIIETEHIMS BBITYCKHUKA 00pa30BaTENbHOW MpPOrpaMMBI  T10
HaIrpaBJIEeHUIO IOATOTOBKU BhICIIEr0 oOpa3oBaHus XuMuMsi, ypoBeHb BO marmerparypa, Bua
npodeccroHaIbHON 1eSTEIbHOCTH HAYYHO-HCCJIEI0BATETbCKAS.
JlaHHasi KOMIIETEHIMS CBsI3aHa CO CIEAYIOIMMHU OOIIEKYIbTYPHBIMU, 1
o01ienpogeccuoHaNbHBIMU U TPO(PECCUOHATBHBIMU KOMIIETEHITHSMHU:

o CIIOCOOHOCTH K a0CTPaKTHOMY MBIIIUICHHIO, aHanu3y, cuHTe3y (OK-1);

o TOTOBHOCTh K CaMOpAa3BUTHIO, CaMoOpealu3alllM, HCIOJb30BAHUIO TBOPYECKOTO
norernuaia (OK-3);

o CIIOCOOHOCTh HCIOJb30BaTh M Pa3BUBATh TEOPETUUYECKHE OCHOBBI TPAJMIMOHHBIX MU
HOBBIX Pa3/eJIOB XUMHUH NIPH pelieHnu npodpeccnonanbubix 3aaau (OI1K-1);

o BJaJICHUE COBPEMEHHBIMH KOMIBIOTEPHBIMU TEXHOJOTHSIMH TpU  TJIAHUPOBAHHUH

UCCIIEZIOBAHUN, TONYYeHHMH U 00paboTKe pe3yibTaTOB HAay4YHBIX D3KCIEPUMEHTOB, cOope,
00paboTKe, XpaHCHUH, TIPE/ICTaBICHUH U nepeaade HaydHoi nHdopmanun (OITK-2);

J CIIOCOOHOCTh peajn30BaThb HOPMBl TEXHUKH O€30MacHOCTH B Ja0OpaTOPHBIX U
TexHoyornueckux ycnopusax (OINK-3);

J TOTOBHOCTh K KOMMYHHKAIIMM B YCTHOH M NHCBMEHHOW (opMax Ha pPYCCKOM H
MHOCTPaHHOM sI3bIKaxX JUIsl pelieHus 3aaa4 npogdeccuonansHoi aesrenpHoctu (OIMK-4);

J CIIOCOOHOCTb NPOBOAUTH HAy4yHbIE HCCIIEAOBaHMUS MO CHOPMYIMPOBAHHOW TEMaTUKE,
CaMOCTOSITEJIbHO COCTaBJIATh IIJIAH MCCJIEOBAHUS U IOJy4aTh HOBbI€ HAayuHbIE U IPUKIIAJHbIC
pesynbtathl (ITK-1);

o BlIaJICHUE Teopuell M HaBbIKaMHM NPAKTUYECKOW paboThl B M30PaHHOM 00J1aCTH XUMUU
(TIK-2).

KommenTapun
Pemenne npobiieM COBpEMEHHONH XUMHUM M XMMHYECKOH TEXHOJOrMH HEBO3MOXKHO 0e3
Hay4YHBIX Pa3pabOTOK, MPOBOJAMMBIX HA THUIIOBOM, CICIHAIU3UPOBAHHOM M OPUTHHAIHLHOM

000pyOBaHUM XMMHMYECKUX HCCIIeAoBaTeNbCKUX Jaboparopuii. IlosTtomy oBnaaeHue
TEOPETUYECKUMHU OCHOBaMH M HaBBbIKaMU pabOThI Ha J1abOpaTOPHOM 00OpYAOBAHUU Pa3IUYHOTO
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THIIA SIBJISETCS OCHOBOM MOATOTOBKM MarucTpa-XMMHKa. BBIMTYCKHUK, OCBOMBILUI Iporpammy
MarucTpaTypbl 1 00J1aJalouii JaHHON po(dhecCHOHaIbHOW KOMIETEHIIMEH CIIOCOOEH::

o IUIAHUPOBAaTh  pabOTy HW  CaMOCTOATENIbHO  BBIOMpPAaTh  METOIBI  pelICHUs
HCCJIeI0BAaTENbCKUX 3a/1a4;

o BBITIOJIHATH HAYYHBIC HCCIICIOBAHUS HA Ja00OPaTOPHOM 000pYAOBAaHUU PA3TMYHOTO THIIA;
o AaHANM3WPOBATh TIONYYEHHBIC pE3yNbTaThl M pa3padaThiBaTh pPEeKOMEHIAINH IS

JTaJIbHEH IIIEr0 PO OJIKEHUS UCCIEIOBAHUS.

JlanHas kommeTreHIus (GopMUpYeTCs Ha BCEX KypcaxX MarucTpaTypbl IPH BBIIOJHEHUU
HAy4YHO-UCCJIE0BATEIbCKUX, KYPCOBBIX W KBaJHU(HUKAIUMOHHBIX pPabOT, pa3IHUYHBIX THIIOB
npakTuk. [loaTomy 1esnecoo0pa3HO BBIAEIUTH 3 OCHOBHBIX JTana (YpOBHSI) €€ OCBOCHHUS
(OpOroBbIii, 6a30BbIM U IPOABUHYTHIH).

Onenka ypoBHS  C(HOPMHUPOBAHHOCTH
l'ocynapcTBeHHOM UTOrOBOM aTTECTALIUH.

Jlist GopMHpOBaHUS KOMIIETEHIIMM HCIOJIb3YIOTCS TaKHe BHUJIbl yUeOHOH NesATeIbHOCTH,
KaK CcaMOCTOSITeNIbHAs BHEAyAUTOpHas paboTa, BBHINOJIHEHHE KYPCOBBIX M  BBIITYCKHBIX
KBaJIM(UKALMOHHBIX padoT, MpPOrpaMM MPaKTUK. DTalbl OCBOCHUS KOMIIETEHIMH CBS3aHBI C
YBEJIMYEHHEM CJIOKHOCTH UCCIIEI0BATENbCKOI0 HAYUHOr 0 3aJaHMsI, CAMOCTOSITEJIbHOCTH ITOMCKA,
aHaJM3a ¥ CUCTEMAaTU3allud Hay4dHOM HH(OpMalMM HAa OCHOBE HCIOJIb30BAHUS JIOCTYIHBIX

KOMIICTCHIIUH MMPOUCXOOUT BO BpeM4A

WH()OPMAIIMOHHBIX  PECYPCOB
XUMHYECKUX 0a3 JaHHBIX), YMEHHUS TOJTb30BAHMS KOMIIBIOTEPHOM TEXHUKOH.

(TTOMCKOBBIX

CHCTEM,

CIICHUAJIM3UPOBAHHBIX

OHONIHNOTEK,

COOTBETCTBHUE 3TAIIOB (YPOBHE) OCBOEHWS KOMIETEHIIUIH
IIJIAHUPYEMBbBIM PE3YJIbTATAM OBYYEHUA U KPUTEPUAM UX OHEHUBAHUA

Jran ILnanupyemsbie Kpurepuu oneHHMBaHusA pe3yJbTAaTOB 00y4eHHs
(ypoBeHb) pe3yabTarhl
OCBOCHHS o0y4eHus 3 4 5
KOMIeTEeHIHH
Baagern:
[TepBblit oTann | HaBBIKAMHU BJaJiceT  HaBBIKAMU | CBOOOJHO CBOOOJIHO BJIasieeT
(YpoBeHb) IIPOBEICHHUS IIPOBEACHUS HAyYHBIX | BIaJIEET HaBBIKAMU TIPOBEIECHUS
HAyYHBIX UCCIICIOBAHUI Ha | HABBIKAMHU HAYYHBIX UCCIIEI0BaHUN
(MK -3) -1 UCCICNOBAHUM  HA | ONHOM U3 THIIOBBIX | IPOBENCHUS | HECKOJIBKUX  THUIIOBBIX
TUIIOBOM npubopoB Ipy | HAYYHBIX npudopax;
l'omosnocms | 060pyIOBaHUU HAJIUYUU UCCIIeIOBaHU
ucnoavzoeams | B (IIK-3) — | WHCTPYKIIUH, i Ha OIHOM
Mmunosoe U3 THUIOBBIX | YMEET CaMOCTOSITEILHO
obopyoosanue | YMeThb: npubopoB; IIPOBOJIUTh KaJHMOpPOBKY
npu IIPOBO/IUTH yMeeT o u HACTPOIIKYy,
nposedeHuu | KaauOpOBKY U | MHCTPYKIMH WM TIOZ 00pabaThIBaTh u
HAY4YHbIX HACTPOMKY, PYKOBOACTBOM yMeeT UHTEPIPETUPOBATD
uccreoosanuti | oopadbaThIBaTh U | IpenoaaBaTesis CaMOCTOATEJI | PE3yJIbTaThI,
MHTEPIPETUPOBATh | MPOBOAUTH BHO MOJTyYEHHbIE
pe3yJIbTaThl, KaJOpOBKY U | IPOBOJIUTH HECKOJIbKMUX  TUIOBBIX
IIOJIy4ECHHBIE Ha | HaCTpOMKY, KaauOpoBKy | mpubopax;
TUTIOBOM 00pabaThIBaTh U | ¥ HACTpOIKY,
000pyI0BaHUU UHTEPIPETUPOBATh oOpabaTsiBaT
VY (ITK-3) — | pE3YJIbTATHI, b M | 3Ha€T  TEOPETHUYECKUE
MOJTyYeHHbIE Ha | UHTEPIPETUP | OCHOBBI U  IOHUMAET
3HaTh: OHOM U3 THIIOBBIX | OBAaTh PUMEHUMOCTh
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TEOpETHUECKUE npudopoB; pe3yNbTaThl, | HECKOJIBKUX METOAOB K
OCHOBBI NOJyYEHHBIE | PEIICHUI0 KOHKPETHOMN
WHCTPYMEHTAJIBHBIX | TOCIIOBHO Ha OJHOM W3 | 3a/layy;
METOJI0B aHajJMu3a U | BOCHPOU3BOIAUT TUIIOBBIX
WCCIIEIOBAHMUSI, obmme npuOOpoB;
MIPOBOAUMBIX Ha | TEOPETUYECKHE
TUTIOBOM OCHOBBI OJITHOTO
o0opyoBaHUHT METOAa aHalu3a U | 3HaeT
3 (TIK-3) — 1 UCCIICIOBAHNS, TEOPETUYECK
IPOBOJIUMBIX Ha | i€ OCHOBBI H
THUIIOBOM MOHHUMAaeT
obopynoBaHuy, IPUMEHUMOC
Th OJTHOTO
MeToj1a K
pelIeHuI0
KOHKPETHOU
3a]a4H;
Baagern:
Bropoii sTan | HaBbIKaMu BJIaJiceT  HaBBIKAMU | CBOOOJHO CBOOOJIHO BJIa/ieeT
(ypoBeHb) MIPOBEICHUS MPOBE/ICHUS HAYYHBIX | BIAJICET HaBBIKAMHU TIPOBEICHUS
Hay4HBIX MCCIIeIOBAaHUMN Ha | HAaBBIKAMH Hay4HBIX UCCIEIOBaHUN
(IIK -3) -2 | uccienoBaHuii  Ha | OAHOM W3 | IPOBEACHUS | HA HECKOJIBKU X
CIIEUUATN3UPOBAHH | CHEIHMAIM3UPOBAHHBI | HAYYHBIX CIeMaIn3UPOBAHHBIX
T'omosrHocms | oM 000pyIOBaHUU X mpubOOpoOB  TpHU | UCCIENOBAaHU | MpUOOpax;
ucnomwzoeams | B (IIK-3) — 2 HaJTMIHH i Ha OJIHOM
cneyuanu3upos | YMeTb: WHCTPYKIIUH, u3
aHHoe MIPOBOIUTH CHEeLUAIU3UP | YMEET CaMOCTOSITEIbHO
obopyoosaHue | KaImOPOBKY U | yMeeT MO/ | OBAaHHBIX MPOBOJIUTh KAJIMOPOBKY
npu HACTPOUKY, PYKOBOICTBOM npudopoB; 5 HaCTpPOMKY,
npogedenuu | 00pabaThIBaTh U | IpenoaaBaTesis 0o0pabaThIBaTh u
HAYYHbIX UHTEPIPETUPOBATH | IPOBOAMTH WHTEPIPETHPOBATH
uccnedoganull | pe3ynbTaThl, KaJTOpOBKY U | yMeeT pe3yabTaThl,
MOJTyYeHHbIE Ha | HACTPOUKY, CaMOCTOSITENl | MOJIy4YEeHHBIE Ha
CrienraIn3upoBaHH | 0OpabaThIBaTh U | BHO HECKOJIbKHX
OM 000pY/IOBaHHH WHTEPIPETUPOBATH IPOBOJIUTH CIIeIIMATN3UPOBAHHBIX
VY (TIK-3) - 2 pe3yJIbTaThl, KaauOpoBKy | mpubopax 0e3
MOJIy4EeHHbIE HAa | ¥ HACTPOWKY, | HHCTPYKIIUH,
OJTHOM u3 | obpabaTeiBaT
3HaTh: CHeLHaM3UPOBAHHBI | b u
TEOpETHUECKUE X  TpuOOpPOB  TpU | HHTEPIPETUP | 3HAET  TEOPETUUECKHE
OCHOBBI HAJTUYUU OBaTh OCHOBBl U TOHUMAET
WHCTPYMCHTAIIBHBIX | HHCTPYKIIHH; pe3ysbTaThl, | IPUMEHUMOCTh
METOJI0B aHalIMu3a U MOJIYYCHHBIC | HECKOJBKUX METOJOB K
UCCIIEZIOBAHNUS, JIOCJIOBHO Ha OJIHOM W3 | PEIIEHUI0 Hay4yHOH U
MIPOBOAUMBIX Ha | BOCHPOU3BOIUT CHeuuanu3up | MPUKIaJHOW  3a/auu,
CIIeUAM3UPOBAHH | 00IIHe OBaHHBIX MIPOBOJAUMBIX Ha
oM 000pyIOBaHUHU TEOPETHUECKUE npuOopoB CIeUaIN3UPOBAHHOM
3 (TIK-3) - 2 OCHOBBI onHoro | 6e3 000opy10BaHUH;
METO/la aHaiM3a W | UHCTPYKIIUH,
UCCIIEZIOBAHNUS,
MIPOBOJIUMOTO Ha
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CHELHaTM3UPOBAHHO | 3HAET
M 000pyI0BaHUH, TEOPETUUYECK
U€ OCHOBBI U
HOHHUMAaET
MPUMEHIMOC
Th OJTHOTO
MeToJ1a K
pELIeHUIO
3a1aHHOU
3a/1ayy,
IPOBOIUMOTO
Ha
CreaIn3up
OBaHHOM
o0opynoBaHU
u,
Baagern:
Tpetuii Tan | HaBBIKAMH BJaJieeT  HaBBIKAMU | CBOOOJHO CBOOOJIHO BJIasieeT
(YpoBeHb) MIPOBEICHUS MPOBEACHUS HAayYHBIX | BiaJeeT HABBIKAMHU TPOBEICHUS
Hay4IHBIX MCCIIeIOBAaHUM Ha | HAaBBIKAMH Hay4HBIX UCCIETOBaHUN
(IIK -3) -3 | uccienoBaHuii  Ha | OAHOM W3 | IPOBEACHUS | Ha HECKOJIBKU X
OpPUTHHATBHOM OpUTHHATBHBIX HAYYHBIX OpHUTHUHAJBHBIX
T'omoenocms | 000pyI0BaHUM npruOOpoB MpU | UCCJIEAOBaHU | TIpUOOpax 0e3
ucnomwzoeams | B (IIK-3) — 3 HAIMYUHA W Ha OIHOM | MHCTPYKIUH,
OpuUcUHAIbHOE UHCTPYKIUH, u3
obopyodoeanue | YMeThb: OpPUTMHAJbH | YMEET CaMOCTOSITEIbHO
npu MIPOBOIUTH BIX TPUOOPOB | MPOBOANTH KaJTHOPOBKY
nposederuu | KamuOpOBKY U | yMeeT mox | 6e3 u HACTPOWKY,
HAYYHbIX HACTpOMKY, PYKOBOJICTBOM UHCTPYKIUH, | 0OpabaThIBaTh u
uccneoosanull | o0pabaTHIBATH U | IpenoaaBaTesis WHTEPIPETUPOBATH
WHTEPIPETUPOBATh | MPOBOAUTH pe3yabTaThl,
pe3yJbTaThl, KaJTOpOBKY U | yMeeT MOJTy4YeHHbIE Ha
MOJTyYeHHbIE Ha | HACTPOUKY, CaMOCTOSITENT | HECKOJIbKHX
OpPUTMHAJIbHOM 00pabaTsIBaTh U | BHO OpPUTHHATBHBIX
000py10BaHUU UHTEPIPETUPOBATh IIPOBOJUTH npubopax 0e3
VY (TIK-3) -3 pe3yJIbTaThl, KaJuOpOBKY | MHCTPYKLHUH;
MOJIy4EeHHbIE Ha | ¥ HACTPOIKY,
3HaTh: OJTHOM u3 | obpabaTeiBaT
TEOpETHUECKUE OpPHUTMHAJBHBIX b U | 3HAET  TEOPETUYECKHUE
OCHOBBI npubopoB IpU | UHTEPIPETUP | OCHOBBI U  TMOHUMAET
WHCTPYMEHTAIBHBIX | HATMYUU OBaTh MIPUMEHUMOCTb
METOJI0B aHajlIM3a U | UHCTPYKLMHH; pe3yabTaThl, | HECKOJBKUX METOMOB K
UCCIIEZIOBAHNUS, [OJyYEHHbIE | PEIIEHUI0 HAay4YHOH U
MIPOBOIUMBIX Ha | JI0CJIOBHO Ha OJHOM W3 | MPUKJIAJHOW  3ajJaud,
OpPHUTMHAJHHOM BOCIIPOU3BOJUT OpPUTMHAJbH | MPOBOAMMBIX Ha
0o00opynoBaHUU obmue BIX MPUOOPOB | OPUTUHATHHOM
3 (ITIK-3) -3 TEOPETUUYECKHE 0e3 000pyIOBaHUM.
OCHOBBI OJIHOTO | MHCTPYKIIUH,
MeTofa aHalu3a u
UCCIIEZIOBAHNUS,
IPOBOIUMOTr0 Ha | 3HaeT
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OpPUTHHAJIBHOM
000py/I0BaHUH;

TEOPETUYECK
e OCHOBBI U
IIOHHMAET
MPUMEHHMOC
Th OJTHOTO
Meroza K
pelIeHrIo
3aJlaHHOMN
3a7a4u,
MPOBOJIUMOTO
Ha
OpPUTHHAJIBHO
M
000opya0oBaHU
u;
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IMPUJIO)KEHUE 3

Pacnpeueneﬂne oaI0B TERKyHiero u pyﬁemnoro KOHTPOJIHA

Cymma bannos

Nen/n Buo konmponsn Oowasn
1-2 mouka 2-a mouka | 3-1 mouka
cymma
1- | Hocewenue 3anamuii 0o 10 6annoe 00 3 0. 00 30. 00 46.
2- | Tekywuit KoHmpo.ivo: 0o 30 bannos oo 10 é. 0o 10 é. oo 10 é.
Omeem na 5 éonpocoe om000156.| om0oo56.|om0Ooo56.| omOool
0.
IToyHbBIN PaBUIIBHBINA OTBET 1o 15 6ayuioB 50. 50. 50.
Henonublil npaBUIBHBIA OTBET or3 n0l56.| orlgo56.|orlngo56.| orlumo$5
0.
OTBeT, coaepKallUii HETOYHOCTH, 00. 00. 00. 00.
OLIHOKH
Buvinonnenue camocmoamenvuvix
3a0anuil (pewenue 3aoau,
Hanucanue pegpepamos, 0oknaod, | om0 00l56.| om00056. | om00do56 | om0oo35
Jcce ) O
1. | Pybestcnotii KoHmpo.io 0o 30 bannoe oo 10 o. 00 10 o. oo 10 o.
TECTUPOBaHUE ot 0- 1o 126. | ot 0- 1o 46. ot 0- 1o ot 0- 1o
46. 46.
KOJUTOKBUYM or0m10186.| or01066. | 010 1066.| or0 106
0.
Hmozo cymma mexkywiezo u
PYDes;cHo20 KOHmpoasa 0o 70bannoes 00 230. 00 230 00 240
IlepBoblii 3Tan (0a30BbIii)ypOBEeHb)
— OLIEHKA «y0BJIEeTBOPHUTEJIbHO» He meHee 36 | He meHee 12 HE MEHEE | HE MEHee
0. 0. 126 126
Bropoii ran menee 70 6.
(MpoABUHYTHII)yPOBEHb) — OLIEHKA (51-696.) | wmenee 23 6 | menee 23 6 | meHee 240
«XOPOIIIO»
Tperuii 3Tran (BBICOKUI YPOBEHB) -
OLIEHKA «OTJIUYHO» He meHee 70 | He meHee 23 HE MEHEE | HE MeHee
0. 0. 236 246
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