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1. Ilepeyensn

KOMIIETEHIIMA H

YPOBHM HX Cc(OPMHMPOBAHHOCTH IO

AMCHHUILIAHAM (MOIYJISIM), IPAKTHKaM B nipouecce ocsoenusi OITOII BO

B mnponecce ocBoeHusi 00pa3oBaTeNbHOM MpOrpaMMbl y OOY4YaroIIerocsi B XOJe
U3ydeHus: AUCHUIUMHBL «Koppo3ust U 3ammTa oT KOppo3uu» J0KHA CHOPMUPOBATHCS

kommnerenmus [1K-1.

Kpurepuu onpezaenennsi cpopMUpOBAaHHOCTH KOMIIETEHIMI Ha pa3IMYHbIX YPOBHSIX

ux (opMUPOBaHUS

I/IH,I[GKC KOMIICTCHI N

ConeprxaHne KOMIETCHITUN

Crnioco0eH K mpoBeeHHIO padoT o 00paboTKe U aHAIU3Y HAYYHO-

1TK-1 TEXHUYECKOMN I/IH(bOpMaLII/II/I " pE3yJIbTaTOB I/ICCJ'IGI[OBaHI/Iﬁ

Ko n nHaumenoBanue
WHJIUKATOpa JOCTUKEHUS

Bune! 3anstui
U1l POPMHUPOBAHUS

OneHoYHbBIC CPEACTBA
JUTSI OLIEHKH YPOBHS

c(hOpMUPOBAHHOCTH
KOMITETCHIINH KOMITETCHIIUH
KOMITETCHIIUH
N-411K-1 Cnocoben JIEKLUH, Y CTHBIN 0onpoc, KOMIUIEKT

MIPUMEHSITH 00111e
3aKOHOMEPHOCTH, OCHOBHBIC
ypaBHEHHSI (PU3UKO-XUMHUYECKHX
MIPOLIECCOB U KOPPO3HMOHHBIX
CBOWCTB BEILIECTB MPH
BBITTOJIHEHUH PacYETOB XUMHUKO-
TEXHOJIOTUIECKUX MPOIECCOB B
He(Tera3oBoi OTpaciu u
BBITTOJIHEHUH MTPOEKTHBIX
pa3pabOTOK TEXHOJIOTHYECKUX
MallliH ¥ 000py10BaHUS
He(TerazoBoro NpoU3BO/ICTBA

MMPAKTUYCCKUC 3aHATUA,
CaMOCTOATCIIbHAA pa60Ta

3aJaHUM IS BRITTOJTHEHUS
MPaKTHYECKUX PadoT, BOIIPOCHI
JUISL IPOBEJICHUS IK3aMEHA,
TECTOBEIC 3aJIaHUS

YPpOBHH OCBOCHUSI KOMITETEHIIUU

YpoBeHb OCBOEHHUS
KOMIICTCHIINU

Kpurepun onieHuBaHus

[IpoaBuHYTHIH (OTINYHO)

3Haer:
MIPOLIECCOB; MEXAHU3M XUMHYECKOM M JIIEKTPOXUMHUYECKON KOPPO3HH;
BIUSIONIME Ha CKOPOCTh KOPPO3HMOHHBIX IIPOIIECCOB B
PA3IUYHBIX YCIIOBUAX, METOJbBI 3allIUTBI OT KOPPO3HUU TEXHOJIOTHUICCKOI'O
000pyI0BaHUS;
YmMmeer:

(bakTopsl,

OCHOBHBIC IIOHATHA OJIICKTPOXHMHH;, BHAbI KOPPO3HOHHBIX

OMpeaAcCIIATh OCHOBHBIC
IIPOLCCCOB;, HCIIOJIB30BATH ~ MATCMATHUYCCKUC  MOJCIN  IPOLCCCOB,

XapaKTEPHUCTHUKU

KOPPO3HOHHBIX

2




CTPOUTBH HKCIEPUMEHTAIBHO IOJIyYE€HHbIE KOPPO3UOHHBIE IHATPaMMBbI;
paccuuTarhb KOJIMYECTBEHHBIE IIOKA3aTeIM CKOPOCTH KOPPO3HH;
onpenenuTh 3QQPEKT OT MPUMEHEHHsSI Pa3InYHbIX METOA0B KOPPO3UOHHOM
3alIIUThI;

Buapeer: Meronamu pacyera OCHOBHBIX IIOKas3aTeled CKOPOCTH
KOpPpO3WM B pa3lUYHBIX arpecCMBHBIX CpEAax; MeEToJaMu BBIOOpa
KOPPO3HOHHOM 3aIluThl HE(PTEra3oBoro oO0OpynOBaHMs, B 3aBUCUMOCTH
OT YCJIOBMM 3KCIUTyaTalluH

[ToBbIIeHHBIH (XOPOIIIO)

3HaeT: B J1OCTaTOYHOM CTENEHU 3HAET 3aKOHOMEPHOCTH M CBSI3U
IIPOLIECCOB  IIPOEKTUPOBAHMSI W CO3JaHUSl  OCHOBHBIE  ITOHSTHS
JNEKTPOXUMUHU;  BUABl  KOPPO3UOHHBIX  MPOIECCOB;  MEXaHU3M
XUMHYECKON M AIEKTPOXUMHUUYECKON KOPpo3uu; (haKTOPHI, BIUSIONIUE HA
CKOPOCTh KOPPO3MOHHBIX MPOLIECCOB B Pa3IUYHBIX YCIOBHSIX; METOJBI
3alIUTHI OT KOPPO3HH TEXHOJIOTHUECKOT0 000pyJOBAHUS;

YMeer: B [0CTaTOYHOM CTENEHH MOKET OINPEAENsATh OCHOBHbIE
XapaKTEPUCTUKU KOPPO3UOHHBIX IIPOLIECCOB; UCII0JIb30BATh
MaTeMaTHYeCKUe MOJIEIH IPOLIECCOB;  CTPOUTH SKCIEPUMEHTAIBHO
[I0JIyYE€HHbIE KOPPO3UOHHBIE JUarpaMMbl; pacCUUTaTh KOJUYECTBEHHBIE
MOKa3aTean CKOPOCTH KOPPO3HUH; ompeAenuTh 3((EKT OoT MpUMEHEHHS
Pa3IMYHbBIX METOJI0OB KOPPO3ZMOHHOM 3allUTHI;

Bnaneer: B jocTaToO4HOl CcTemeHHM BIaJ€eT METOJaMU pacueTa
OCHOBHBIX TOKa3aTelel CKOPOCTU KOPPO3UHU B PA3IUYHBIX arpeCCUBHBIX
cpenax; MeToJaMu BBIOOpa KOPPO3MOHHOHM 3alluThl He(TErazoBoro
000py/10BaHusl, B 3aBUCUMOCTH OT YCJIOBUH SKCIUTyaTallUHU.

[Toporosslii (6a30BbIit)
(Y1OBIETBOPUTENIBLHO)

3HaeT: YacTUYHO 3HAET OCHOBHBIE IIOHATHSA JJIEKTPOXMMMH; BHJIbI
KOPPO3UOHHBIX IIPOLIECCOB; MEXaHU3M XUMHYECKOU u
UIEKTPOXUMUYECKON KOPpO3uM; (HAKTOPhl, BIUSIOIIME HAa CKOPOCTh
KOPPO3UOHHBIX IMPOLECCOB B PA3JIMYHBIX YCIOBUAX; MCTOABI 3allIUTHI OT
KOPPO3HH TEXHOJOTHUYECKOT0 000pYyI0BaHUS,

YMmeer: Ha MHUHHMAJIBHO NpUEMJICMOM YPOBHC MOXKET OHNPCACIATH
OCHOBHBIE XapaKTEPUCTHKU KOPPO3HOHHBIX IPOLIECCOB; HCIIOJIB30BAThH
MaTEeMaTHYeCKUE MOJIENH IPOLECCOB;  CTPOUTh SKCIEPUMEHTAIBHO
IIOJIyYE€HHBIE KOPPO3HOHHBIE JUarpaMMbl; PaCCUUTaTh KOJUYECTBEHHBIE
MOKAa3aTeIN CKOPOCTH KOPPO3HMH; ONpeAenuTh 3(P(EKT OT NMpUMEHEHUs
pa3IMYHBIX METOJOB KOPPO3HOHHOM 3aIlIUTHI;

Bnageer: Ha MUHHMMaJIbHO NPUEMJIEMOM YpPOBHE BIIAJICET METOJAMU
pacueTa OCHOBHBIX IIOKa3aTeJled CKOPOCTHM KOPpPO3UU B PA3IUYHBIX
arpeccUBHBIX Cpe/lax; MeToJaMu BbIOOpa KOPPO3WOHHOM 3alllUThI
HedTerazoBoro  0OOpyAOBaHMs, B  3aBUCUMOCTH  OT  YCIJIOBHi
JKCIITyaTaluu.




2. MeTtoauyeckue, OIEHOYHbIE MATEPUAJBI M CPEACTBA, OMNpeeAloNIue
npoueaypbl  oumeHMBaHHUsT  C()OPMHMPOBAHHOCTH  KOMIeTeHUMH  (3J1eMEHTOB
KoMIeTeHuuii) B mpouecce ocsoenusi OIIOII BO

2.1 OHeHO‘IHble cpeacrBa AJs TEKYIIEro KOHTPOJIsA

Bonpocsl AJ151 yCTHOT0 onpoca

Tema 1. OCHOBBI JIEKTPOXUMHUU
1. DneKTpoIHbIE TTOTEHITUAIBI.

2. BoiopoaHbIii 3J1eKTPO/I.

3. YpaBuenue HepHcra.

4 XuMHYECKHE NCTOYHUKH TOKA.
5. DNEeKTpoIu3.

6. 3axkonsr dapanes.

Tema 2. Koppo3usi MmeTaion

1. Knaccudukaruss KOppoO3UOHHBIX MTPOIIECCOB.
2. XumMudecKkas Koppo3usi.

3. DIEeKTpOXUMHYIECKast KOPPO3HUS.

Tema 3. DiiekTpOXUMHYECKAs KOPPO3US

1. MexaHu3M 2IEKTPOXUMUYECKOU KOPPO3HH.

2. Katogubie peakiuu npy JIEKTPOXUMUYECKON KOPPO3HUHU.

3. Koppo3zus ¢ BoiopoiHO#M enonsipu3aiuei.

4. Koppo3susi ¢ KUCTIOPOAHON JETOJIIPU3AIINECH.

5. AHOAHBIE PEaKLMH NP AIEKTPOXUMUYECKON KOPPO3HUHU.

6. @aKTOpHI, BAUSIONINE HA CKOPOCTH DIEKTPOXUMHUECKONH KOPPO3HUH.

Tema 4. Xumuueckass KOppo3ust

1. TepmogHaAMUYECKHE U KUHETHYECKHE 3aKOHOMEPHOCTH Ta30BOI KOPPO3HUHU.
2. ®aKTOpPHI, BIUSIONINE HA CKOPOCTh Ta30BOM KOPPO3HUHU.

3. MeToipl 3aluThl OT Ta30BOM KOPPO3UH.

Tema 5. MeToabl 3a1IUTHI 0T KOPPO3UH.

1. DIEKTPOXUMHUECKHNE METOIbI KOPPO3UOHHOM 3aIUTHI.
2. IHrUOUTOPBI KOPPO3UH.

3. JlerupoBanue.

4. HemeTaninyeckure NOKPbITHSL.

5. DNEKTPOXUMUYECKHUE TTOKPBITHS.



2.2 OneHOYHbIE CPeACTBA 1A MPOMEKYTOYHOI0 KOHTPOJISI

IlepeueHnb BOMPOCOB K 3a4eTy

1. [Tonsitue 06 31exkTpoiHOM NoTeHnuane. CTaHaapTHBIE ANEKTPOIHBIC TOTEHIIUAIBI.

2. Bonopoansiil anektpo. YpasHenue HepHcra.

3. Xumnueckue nctouanku Toka (XUT). Kmaccudukammus XUT. DnekrpoaBmkyIas cuiia
BHAC0).

4. DOnextponus. KaTonHble U aHOHBIE TPOLIECCHI MPH IIEKTpoau3e. 3akoHbl Dapanes.

5. Kopposus. Knaccudukaiusi Koppo3uu Mo XapakTepy KOPPO3UOHHBIX pa3pylIeHUH.

6. XumMudeckass Koppo3usi.

7. Dnexrpoxumuyeckas Kopposus. KatonHble 1 aHOIHBIE TTPOLIECCHI.

8. Koppo3sus ¢ BogopoIHOW 1 KUCIOPOAHOM JAEMOISPU3ALINEN.

9. TepmoanHaMHKa KOPPO3UOHHBIX IIPOLIECCOB.

10. MexaHn3M 1 KUHETHUKA KOPPO3UOHHBIX MTPOLECCOB.

12. Knaccudukaiusi METOJIOB 3alllUThI OT KOPPO3UU. 3alIUTHOE JIEUCTBHUE, 3aIUTHBIN
addexr.

13. AHOJIHBIE U KaTOJIHBIE HHTUOUTOPHI KOPPO3HH.

14. O6paboTKa KOPPO3UOHHOM CPEJIbI C HEbIO YAAICHHS KUCIOpOo/a.

15. Hemeramnuueckue 3alIuTHBIE TOKPBHITHS (OKCUIIHBIC, JaKOKPACOUYHBIE, AMAajeBhIE,
MOJIMMEPHBIE, METAJUIIOJMMEPHBIE).

16. TeopeTnyeckne OCHOBBI KOPPO3HUOHHOCTOMKOTO JIeTHpoBaHus. Hepkaseromue cranu.
17. DneKTpoXUMUYECKHE 3aLIUTHBIEC TOKPHITUS (AHOAHBIE U KATOJHBIE).

18. DneKTpoXUMHUUECKHE METOIBI 3AIUTHI OT KOPPO3UH (aHOHAS U KaTOHAS 3aIlUTa).
19. IIpoTekTopHas 3ammra TpyOOIpoOBOIOB.

20. Koppo3uonHas 3amura HeTera3oBoro 000pya0BaHuUsl.

3adeT caaeTcs YCTHO, 1Mo OuieTaM, B KOTOPBIX MPeACTaBiIeHbI BOMPockl U3 «Ilepeuns

BOITPOCOB K 3a4eTy». OLIeHMBAaHUE MPOBOJIUTCS MO MATUOATLHON CUCTEME.
«3a4TEHO» CTABUTCA MPU:

- PaBUJILHOM, TIOJIHOM U JIOTUYHO ITOCTPOCHHOM OTBETE,

- YMEHHH ONEPUPOBATH CHIEUATBHBIMA TEPMUHAMU,

- ICTI0JIb30BAaHUH B OTBETE JOMOJHUTEIIBHOTO MaTepuaa,

- WITIOCTPUPOBAHUHU TEOPETUUECKOTO MOJIOKEHUS TPAKTUUECKUM MaTEPUATIOM.

«He3auyTeHo» cTaBuTCS NIpU:

- HETIOJIHOM OTBETE,

- HEyMEHUU ONEPUPOBAThH CIICHHMAIBHBIMU TEPMUHAMHU WIIM UX HE3HAHUH,

- 3aTPY/IHEHUS B UCMOJb30BAHUU MMPAKTUYECKOTO MaTepuaa.



2.3. UToroBasi AUNATHOCTHYCCKAaA paﬁoTa o AMCIMIIJINHE

3ATAHUSA U1 JUATHOCTUYECKOM PABOTHI O JUCITUTIINHE

Komnerenmuu: I1K-1 - Ciocoben k mpoBeeHUI0 paboT 1o 00paboTKe U aHATU3y HAyYHO-TEXHUYECKOW HH(pOpMAIUU U PE3yIbTATOB UCCIEJOBAHUM.

IIpaBuiIbHBINA OTBET

Cogepxanue Bompoca

Komnerenims

Kon u
HaMEHOBAaHUE
WHMKATOpa
JOCTHKEHUS
KOMIIETEHIIUHA

+ |Homep 3amanus

Koppozust — 3710 .............

=
T
[REN

Knaccugukaius Koppo3nOHHBIX pa3pylieHHi

IK-1

OCOo06EHHOCTH MEKKPUCTATNTUTHON KOPPO3UHU

IK-1

Oco0GeHHOCTH TUTTUHTOBON KOPPO3UHU

[K-1

MexaHu3M XUMUYECKOW KOPPO3UU

[K-1

I"azoBast koppo3ust. OcHOBHasI IPUYMHA €€ POTEKaHUS

DIJIEKTPOXUMHUYECKUI MeXaHu3M Koppo3uu. CTaauu nporecca

N/1-41k-1 CiocoOeH NpUMEHSTh
o011re 3aKOHOMEPHOCTH,
OCHOBHBIE YpaBHEHMs (PU3UKO-
XUMHAYECKHX TPOILIECCOB U
KOPPO3HOHHBIX CBOWCTB BEIIIECTB
IIPY BBINIOJIHEHUU PACUYETOB
XHUMHUKO-TEXHOJIOTUIECKUX
MPOIIECCOB B HEPTEra30Boi
OTpaciiv ¥ BBIIOJHEHUU
MIPOEKTHBIX Pa3paboTOK
TEXHOJIOTUYECKHIX MAIIUH U
o0opynoBaHus He()TEra3oBoro
MIPOM3BOJICTBA
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Uem pa3nuyaroTcss XUMUYECKUM U 3JIEKTPOXUMUYECKUNA MEXaHU3MBI
8 KOPPO3UOHHOTO Ipo1iecca?
9 OcHoBHasi IpUYMHA XUMUYECKON U AJIEKTPOXUMHUYECKONW KOPPO3UU

METaJUIOB U CILJIABOB

Buytpennue u BHemHue (HaKkTOphI, BIUAIONINE HA CKOPOCTh
10 3IEKTPOXUMHUUYECKOU KOPPO3UU
11 Wurunburopel. Kiaccupukanus 1o XapakTepy BIMSHMS — Ha

KOPPO3UOHHBIE MTPOLIECCHI.
12 WNuruduropsl. Knaccudukanus no XuMu4ecKOMy COCTaBYy.
13 Nuruburopsl. Knaccudukarius mo MexaHu3mMy JeUCTBHS Ha

porecc.
14 [TosicHuTe CyTh KaTOMHOW 3alIUThI MaTEpPUAJIOB OT KOPPO3UOHHOTO

pa3pylIeHus
15 [losicHuTe CyTh aHONHOW 3alIUTBl MaTEPUAIOB OT KOPPO3HMOHHOIO

pa3pyuieHus
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YKaxuTe cpelibl, B KOTOPbIX KOPPO3UsS METAIOB OyJIeT MpOTeKaTh
[0 XUMUYECKOMY MEXaHU3MY
16 1' 2' 4 1. He(bTI)
2. beusun
3. Mopckas Boga
4. Cyxue npoAyKThl TOPEHUs TOIITNBA
YKaKUTE Ccpelbl, B KOTOPBIX KOPPO3UsI META/IOB OyJET MPOTEKaTh
M0 DJIEKTPOXHUMHUYECKOMY MEXaHU3MY
17 23 1. Hedrs
2. Bnaxnasg nouysa
3. Mopckas Boga
4.Cyxue npoayKThl TOPEHUS TOILIINBA
VYKaKuTe aHOAHOE METAUTMYECKOE TOKPHITHE Ha CTAbHBIX
U3IEMUSIX
18 1 1.uuHKOBOE
2. HUKEJIEBOE
3. ko0aIbTOBOE
YKaKUTE KaTOJHBIE METATUTMUECKHUE TOKPHITUS HA CTATBHBIX
U3IETUSIX
1.muHKOBOE
19 2,3

2. HUKEJIEeBOEe
3. ko0abpTOBOE
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[TUTTUHTOBBIN aKTOp KOPPO3UHU
_FP
1. R=3
. Am,,
20 1 2 1=
M
A
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[Tokazarenp W3MEHEHHS TOMIMIMHBI oOpa3la MeTaljaa 3a CYeT
o0pa3oBaHMsl MIICHKU TPOAYKTOB KOPPO3UH MeTaslia
_ _ h
1. Ky ==
2 + AR
2. KI.[ = T
Am
+ M
3 K = 2
[Ipu xakux 3HaUeHUAX cBOOOIHOM sHepruu ['n66ca Bo3MoKeH
KOPPO3MOHHBIN ITPOLIECC
1 1. AG<0
2. AG=0
3. AG >0




Howmep 3ananus

[IpaBuibHBIN OTBET

Copepxanue Bompoca

Komnerenius

Kon u

HaAaMMCHOBAHUC

HWHIWKaTopa

JOCTHXKXCHHUA

KOMIICTCHIINU

[Ipu xakux 3HaYCHUAX CBOOOHOM sHepruu ' mb6ca Koppo3us HE
MIpOUCXOOUT

1. AG<O0

2. AG=0

3. AG >0

24

Ykaxure YpaBHEHUEC, ONIPCACIIAOIICE CTCIICHD 3alllUThI I/IHFI/I6I/ITOpa

o 1
1_1-{ _—— =
T-5

_ Hgep

2. y= KR:]:‘I:’
3lz=w. 100 % ,

Kxop

25

VYkaxuTte ypaBHEHHE, ompeneistoniee Ko3(pPUIMEHT TOPMOXKEHHUS
KOPPO3HOHHOI'0 MPOLIecca HHTHOUTOPOM

My~ Ma
T-5

En
2.y =—=F,
Kxopan
3.7 = e Rees 004
Hyop
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Howmep 3ananus

[IpaBuibHBIN OTBET

Copepxanue Bompoca

Komnerenius

Kon u

HanMCHOBAHUC

WHAUKATOpa

JOCTHIKCHUA

KOMIICTCHIINU

1,2,3

MaTepI/IaJ'IBI, IIPUMCHACMBIC B KaUCCTBC IIPOTCKTOPOB
1. Al
2. Mg,
3. Zn,
4, Cu

27

1,2

Ykaxure ypaBHEHHUE, ONPEACIISIONIEE CINIOITHOCTh OKCUIHON
IUIEHKU HA METAaJIJIe

3.

28

1,4

XKapocToiikue criaaBsl
1. CnonaBsl Ha OCHOBE TUTaHAa
2. CiiaBel Ha OCHOBE IIMHKA
3. CmaBbl Ha OCHOBE HHUKEIIS
4. CruaBbl Ha OCHOBE JKelle3a

11




= gQ =
5 s 5
= =t T o 5 E
= = ~ < O =T =
jen) o ] g g L (D)
s [IpaBuibHBIN OTBET Coneprkanue Borpoca g = = 2 § 5
S E = s 5 5 E
Sz 3 2
53 S S E o2
= ~ st N
S
T
Karoanas 3amura ocyuiecTBisiercs
1. Ot BHemIHEro UCTOYHUKA TOKA
29 12 2. KoHTakToM C MeTaJlJIoM, UMEIOIIUM 0oJiee OTpUIATENbHBIH
MOTEHIAT
3. KonTakTtoM C MeTamioMm, UMEIONIUM 00Jiee MOI0KHUTEITbHBIH
MOTEHIIHAT
[IporekTopHas 3amuTa SBISIETCA Pa3HOBUAHOCTHIO
30 1 1. KaromHoii 3amuTel

2. AHOIHOM 3aIIUTHI
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