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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-1 CnocoOeH BBITIONHATE PaOOTHI MO 3alIUT€ BHYTPEHHEW IMOBEPXHOCTH METAJOKOHCTPYKIIUHA OT
KOpPO3HUH

IIK-2 CriocobeH oCymecTBIATh PYKOBOJCTBO pabOTaMH MO 3JIEKTPOXUMHUYECKOW 3alUTE IMOA3EMHBIX H
MOJIBOJTHBIX METAINTUYECKUX KOHCTPYKIUI

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETbHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIIINHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATENbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHUYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3paObOTKH HOBBIX TEXHOJIOTUH, METOZOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MONy(HaOpUKaTOB M TOTOBOM MPOIYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIIEHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUYECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4yecTBa MTPOAYKIIUN)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBI:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(byrxirn / TpynoBsie WM HeobXoaMMOl 1 MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM
npodeccuoHaTbHbIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIpH HAUTHIAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[NK-1 Cnocob6eH BEIMONHATE |Pa3zpabareiBacT IJIaH MEpPONPUATHI MO  3aliuTe
paboTHI TIO 3alTUTe BHYTPECHHEH TOBEPXHOCTH METAJUIOKOHCTPYKIIUH  OT

BHYTpPEHHE!N MOBEPXHOCTH  |KOPPO3UHU
METaJOKOHCTPYKIIMH OT

KOppO3UH
[IK-2 Cnocoben [IpumeHsieT TeopeTHUECKe 3aKOHOMEPHOCTH IPOTEKaHUS
OCYILIECTBIISITH PYKOBOJCTBO |3JIEKTPOXUMHUUECKON KOPPO3HUHU AJISl peain3aunu paboT 1o
paboramu 1o 00pb0e ¢ KOPPO3HOHHBIM Pa3pyLICHUEM METAJION3AETUN
ANMEKTPOXUMUIECKOU

3alUTE NMOJI3EMHBIX U
MTOJBOJHBIX METAJUIMYECKUX
KOHCTPYKLIHH

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

IIK-1 CrmocobeH BBIMOMHATH pabOThIl MO 3alIUTe BHYTPEHHEH IOBEPXHOCTH
METaJOKOHCTPYKIMI OT KOPpO3UHU

Ne HaumenoBanue ®opma
n/n JTUCLUILINH, oOyueHus
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBA3U 6 7 8
1 {arubutopst + | +
KOPpPO3UH METAIIOB




2 |Koppo3zus meTanios ¢ +
BOZAOPOAHOU
Jlernonspu3aueit

3 [Texnomornueckast +
MPaKTHKA

[TK-2 CriocobeH ocymecTBIsATh PYKOBOACTBO padOTaMU IO IEKTPOXUMHUIECKON 3aIInuTe
MOJI3€MHBIX U TIOJIBOJHBIX METAJUTHUECKIX KOHCTPYKIIHIA

Ne HaumeHnoBanue ®opma
/1 JIACIIUTUINH, 0o0ydJeHus
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CeMCCTp)
CBs3U 6 7 8
1 {arubutopst + | +
KOPPO3UHU METAJIOB
2 | TexHOMOTHYECKAS +
MpaKTUKa

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:
Hucuunnuna «Teopus KOppo3uM METAUIOB» OTHOCUTCA K 4acTd, (HOpMHUpYeMOM ydyacTHHUKaAMHU
oOpazoBaTenbHBIX OTHOIIEHUH, ydeOHoro mnana OIl mo Hanpasnenuto moaroroku 04.03.01 - Xumus.

Jucuunnuna « Teopust Koppo3uu METAJUIOB» U3ydaeTcs B 6, 7 cemecTpax.

3.00beM u conepxaHHue TUCUUILINHBI
3.1.00peM QUCIUIUIMHEL: 7 3.€.

Ounas: 7 3.e.
Bun yueOHOM paboTh (Bcgglf;io]s)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 252
KonTaktHas pabora 168
Jlexuu (Jlexiun) 68
Jlaboparopnsie (J1ab. pab.) 100
CamocrositenbHas pabota (CP) 48
DK3aMeH 36
3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlex |JIa6 | CP
ouu | .
pao.
O]l0|O
6 cemecTp
1 TepmonuHamMuuecku JlaGoparopHas
€ MPEANOCHUIKH pabora;
KOPpPO3HHU. KonTponbHas
4 16 |8
Knaccudukarus pabota
KOPPO3HOHHBIX
IIPOLIECCOB.




2 BuyTtpennue u JlaGoparopHas
BHemHue gakropel | 4 | 6 | 8 pabora
KOppO3HH

3 MeTtobt JlabGopatopHas
KOPPO3MOHHBIX pabora;
HUCCIIEIOBAHUI 6 4 8 KonTponsHas

pabora;
TecTtupoBanue
4 XuMHuueckas JlabGopatopHas
KOppO3us 6 | 4|3 pabora;
KOJUIOKBHYM;
TectupoBanue
7 cemecTp

5 DNeKTpoXuMu4ecKa JlaGoparopHas
sl KOppPO3HsL pabora;
METAJIJIOB n TecTtupoBaHue;

8 1 g 3 [IpakTnueckoe
3aJlaHue IS

IIPaKTUYECKON
MOATOTOBKH

6 Koppo3uoHnHsie g 1121 2 JlaGoparopHas
ayarpammsl. pabora

7 Koppo3us nByx JlaboparopHas
METaJJIOB B 8 (14| 3 pabora
KOHTAKTe

8 Brnusiaue BHenHeH JlabGopatopHas
MOJISIpU3AIIY Ha 6 1121 2 pabora,
BHYTPEHHUHN KOJUIOKBUYM (TeMa
KOPPO3WOHHBIH TOK. 5-8)

9 [TaccuBHOCTH JlabGopatopHas
METAaJIJIOB. 10|12 | 3 pabora;

KOJUIOKBUYM

10 Hcnons3oBanue JlaGoparopHas
€MKOCTHBIX pabora;
U3MEPEHUH B IIpaxTryeckoe
U3yYCHHH KOPPO3UH 3aJJaHue IS
M 3alIUTHI MPaKTUYECKOU
METaJUIOB. I MOATOTOBKH
ONEeKTpOKanWwUIspH | 8 1 ;I 3
bI€ SIBJICHUSI.

JnckoBbie
AIEKTPOJIBL.
@orosneKTpUUeCcKas
MOJISIPU3ALUS
(DIID).

Tema 1. TepmoguHamMu4yeckue npeanocbliku Koppos3nu. Kiaccndukanmus Koppo3noHHBIX IPOLECCOB.

Jlexknus.

(TK-2)

OcHOBHbIE TOHATHSA U TepMuHoJOrus. Kopposus, KOppO3HMOHHYIO CHCTEMY, KOPPO3HOHHBIE NPOIYKTHI,

Koppo3uonhnas
HUCCIIeJOBaHUH.

CTOMKOCTE.

OCHOBHEBIE

aCIIeKTHI,

XapaKTepU3YIOLIe

3HAYUMOCTb

KOPPO3UOHHBIX

TepmoanHamMuyeckas BEpOATHOCTh 00pa30BaHuUs MPOAYKTOB OKUCICHHS Ha MOBEPXHOCTH MeTaslIa.



Knaccudukarus KOppo3nOHHBIX MPOIECCOB U BUIbI KOPPO3UH: IO MEXAHU3MY B3aWMOJICHCTBUSI METAJJIOB
C BHEIIHEW CpEeNoi; IO BHUIY KOPPO3UOHHOM CpEIbl U YCJIOBHMAM IPOTEKaHUs IPOLECCA; IO XapakTepy
KOPPO3MOHHBIX Pa3pyLICHUI; MO BUAAM JOMOJHUTEIBHBIX BO3IEUCTBUM, KOTOPBIM IOABEPIracTCS METaJI
OJJHOBPEMEHHO C JIEHCTBUEM KOPPO3UOHHOM CPEBI.

JlaboparopHbie padoThbI.
Heab paboTsl cocToUT B H3ydYeHuu BJausiHUus pH Ha koppo3uonHoe noBeaeHue maruus. Kopposus
u3y4yaercs o 00beMy Bbl/IeJICHHOTO BOA0POAa B Koppo3uMeTpax B pacteopax ¢ pH or 1 xo 12.
3ananue.

1. O3HaKOMUTCSI C TEOPETHUECKUM MaTepuajoM K jJaboparopHoil paboTe MpeACcTaBICHHON B IAOOPaTOPHOM
IIPAKTUKYME.

2. BeimonHuTh 12a00paTopHyo paboTy COTaCHO aJITOPUTMY METOIUKHU SKCIIEPUMEHTA.

3. PesynbTarsl OMBITOB MPENCTaBUTh Ipaduiecku B koopauHaTax K, cmM3/M2 dac - t,gac s Kaxaou Cpesl
u K, cm3/M2 vyac — pH mns Bpemenn 180 MuH.

4. Cpenarb BBIBOJ O BJIMSHUU MPOAOJIKUTEIBHOCTH HCIBITAHUN HAa CKOPOCTh KOppO3WM W BiusHue pH
Cpebl.
KoHTpoJibHBIE BONPOCHI /ISl 3A1UTHI JIA00PATOPHOIT padoThI.

1. Hanummre ypaBHEHUS aHOOHOW M KaTOIHOM pEaKIMil, MPOTEKAIOIIMX IpPU KOPPO3UM MarHus B
pa30aBIeHHON CEPHOI KHCIIOTE.

2. Paccuwnraiite Benuuuny 2.J1.C. mporiecca KOppo3ul Maruus B pa30aBIeHHON CEPHON KUCIIOTE.
3. C KaKuM KOHTPOJIEM MPOTEKAET KOPPO3us Maruus B pactBopax pH=1,7 .9, ?
4. Yto Ha3bIBACTCs MEPEHANPSIKEHUEM BOIOPO/IA, U OT KaKUX (PaKTOPOB OHO 3aBUCHUT?

3ajaHus AJ151 CAMOCTOSITEIbHOM PadoThI.

1) [TonroToBka K TeKyIieMy KOHTPOIIO (T€CT, KOHTPOJIbHAs paboTa), mpopadboTarh
TEOPETUUECKUN MaTepHal: KOHCIIEKTHI JIEKIUN, PEKOMEHYEMYIO JINTEPATypYy.

2)  IloaroroBUTH OTBETHI HA BOMPOCHI:

1. HazoBuTe OCHOBHBIE MMOKa3aTenu yiepoa, HAHOCUMOTO Kopposuei. Kakue BubI moTeps BbI 3HaeTe?
2. Oxapakrepu3yiite coctosiHre Metammiohonna Poccuiickoit denepanuu.

3. JlaiiTe onpeneneHne TepMUHA «KOPPO3USI».

4. Kakoii TepmoarHaMuueckoi (pyHKITMEH XapaKTepu3yeTcss BEpOITHOCTh MEpexoa METAJIOB B HIOHHOE
cocroguue?

5. K kakomy Ty npouecca — rOMOI€HHOMY WJIM T€TEPOT€HHOMY — OTHOCUTCSI KOppO3us?
6. [IpuBeauTe onpeaeneHne XuMHUECKON U JIEKTPOXUMHUYECKON KOPPO3HH.

6. Ilepeuncinute OCHOBHBIE BUJIbI KOPPO3HH.

7. Kax MOxHO K1accu(HUIMPOBaTH MPOLIECC KOPPO3HH 110 BULY pa3pyIICHUI?

Tema 2. BuyTpennue u BHeninue ¢paxkropol koppo3un (I1K-2)
Jlekumus.

BuyTtpennue (¢GakTtopbl KOPpO3MHM: TEPMOAMHAMHUYECKHH, COCTOSIHHE MOBEPXHOCTH, CTPYKTypHas
reTeporeHHOCTh ciiaBa. Buemnue dakropsl koppos3uu: pH cpensl, ypoBeHb U HpUpoAa MUHEpATU3aLUU
HEUTpPaJIbHBIX PACTBOPOB, THUIPOAUHAMUYECKUE YCIIOBHS, TEMIIEpaTypa, epeMEHHbIE U 3HAKOIIEPEMEHHbIE
HaNpsHKEHUS Ha METaJll.

JlaGopaTopHbie padoThbI.
Biusinue TeMneparypbl Ha KOPPO3UI0 METAJLJIOB)»

Hean padorbi: UcciienoBars BIMsIHHE TEMIIEPATYPbl HA CKOPOCTh KOPPO3HHM METAJLIOB B pacTBOpPax
KHCJIOT B YCJIOBHMAX NMOCTOSIHCTBA NMOTEHUHMAJIA U YCTAHOBUTH XapaKTep KOHTPOJS KOPPO3HOHHOIO
npouecca.

3amanue.

1. BeinonHuTh 1a00paTopHyo paboTy COMIACHO aJITOPUTMY METOIUKH SKCIEPUMEHTA.



2. Ha ocHOBaHUM 3KCTIEPUMEHTAIBHBIX JaHHBIX MOCTPOUTH rpaduk B koopanHatax InKcp — 1/T K. Haiitu
rpadpuuecku 3HadeHue S(PQGEeKTUBHONM »HHepruu aktuBaiuu Esdd u mocTosHHOH A W TNpoBepUTH
IIPABWJIBHOCTH MOJTYYEHHOI'O AMIIMPUUECKOTO YPaBHEHUSI TEMIIEPATypPHOM 3aBUCUMOCTH CKOPOCTH KOPPO3UH
MeTaJlla B paCTBOPE KUCJIOTHI: pACCYUTATh MO MOIY4YeHHOU aMIupHyeckoit popmyne 3Hadenue K s kakoi
—JM00 TeMIIEPaTypbl U CPABHUTH €TO C ONBITHBIM 3HAYCHUEM.
3. Ha ocHoBanuu BenmuuHb! Eadd crenars BEIBOJ 0 XapakTepe KOHTPOIST KOPPO3MOHHOTO MPOIECcca.
KoHTpoJsibHBbIEC BONIPOCHI IS 321U THI JIA0OPaTOPHOii padoThI
1. Kak BiusieT pocT TeMrneparypbl Ha KOPpPO3UIO0 METAJUIOB B HEOKUCIUTEIBHBIX KHCIOTaX, POTEKAIOILEH €
BOJIOPOJIHOM Jenosipu3auein?
2. Kak BiMsieT pocT TeMIlepaTypbl Ha KOPpPO3UI0 META/UIOB B HEWTpalbHBIX TCPEdaxX, MPOTEKAIOIIEH C
KHCIIOPOJHOW Jenosspu3anyuein?
2. Kakum ypaBHEHHEM OLIEHUBAETCSI 3aBUCUMOCTb CKOPOCTH KOPPO3UH OT TEMIIEpATyphl?
3. Ilo kakoi BEJIMYMHE MOXHO CYAWTh O NPHUPOAE CTAAUM, ONPEACTAIONIEH CKOPOCTh JTaHHOTO
KOppO3UOHHOTO Tporiecca? Kak ee onpeaenuts?

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1) IToaroToBka K TeKyIIeMy KOHTPOJIIO (TECTUPOBAHUE), TPOPAOOTATh TEOPETHUECKUN MaTepUa:
KOHCIIEKTBHI JIEKIIUH, PEKOMEHIyEMYIO JIUTEPaTypy.
2) OxapakrepusyiiTe BIUsSHUE OCHOBHBIX (hakTopoB (pH cpenbl, ypoBeHb U MIPUPOAA MUHEPATU3ALIUN
HEUTPAJIbHBIX PACTBOPOB, THAPOANHAMUYECKUE YCIOBUS, TEMIIEPATypa, IEPEMEHHBIE U 3HAKOIIEPEMEHHbBIE
HaNpsDKEHUS Ha METaJUL.) Ha CKOPOCTh KOPPO3UOHHOTI'O MpoIiecca.

Tema 3. MeToab!l koppo3noHHbIX Hccaenopannii (ITK-1)

Jlexknus.
OcHoBHBIE MeTOJBI HcciaenoBanus: 1) nmaboparopHsbie, 2) mosiesble, 3) HarypHble. [lokasarenu xoppo3uu
ObIBAIOT KAyeCTBEHHbIE M KOJMUYECTBEHHble. KauyecTBeHHBbIC: BHU3yaJbHbIE, MAaKpPOCKONHMYECKHE H
MUKpocKonudeckue. KonaumuecTBeHHblE U3MEpPEHHs KOppo3uu: 1) rpaBUMETpUYECKHH MeTon, 2)
BOJIIOMOMETPUYECKHI METO/, 3) TI0 U3MEPEHUIO TOJIIIMHBI 00pa3ia U ITyOUHBI KOPPO3UOHHBIX TOPAXKESHUH,
4) MO KOMMYECTBEHHOMY aHaju3y MpoOBbl pacTBOpa, 5) MO HM3MEHEHUI0 MEXaHHYECKHX CBOMCTB NpHU
pacTsKEHUU. DIIEKTPOXMMHUUECKUE METO/IbI UCCIIEIOBAHMSI: U3MEPEHUE 3IIEKTPOAHBIX TOTEHIINAJIOB, CHATUE
MOJIIPU3ALMOHHBIX KPHBBIX, COIOCTaBICHHE BEJIMYMHBl CTAllMOHAPHOIO IIOTEHLUAlda C aHOJHOU
MOJSIPU3ALMOHHON  KpUBOHM, IOTEHUUOCTATUYECKUE, IOTCHLUUOJMHAMUYECKUE  METOAbl  CHSTHSA
MOJIIPU3ALMOHHBIX  KPUBBIX, HWMIYJIbCHBIE METOAbI MOJSIPU3ALNUU, PATUOXUMHUYECKUN METON C
HCIIOJIb30BaHUEM TraMMa-CIIEKTPOMETPHH.

JlaboparopHbie padoThbI.
dDocharupoBanue»
Heap: U3yunTh cnocod mnojiydeHHsi HA INMOBEPXHOCTH CTAJbHBIX H3JeJHH B LeIX 3alUUThI OT
Koppo3uH (pochaTHOM NIICHKH.
3amanue.
1. BeinonHuTh 1a00paTopHyo paboTy COMIACHO aITOPUTMY METOIUKH SKCIEPUMEHTA.
2. Caenath BBIBOJ O KaueCTBE 3alllUTHOIO CJIOSI MOJIYYEHHOIO B Pa3HbIX YCIOBHSX (COCTaB pacTBOPOB,
pexxumM ocharupoBanus).
KonTpoabHbIe BONpoCHI.
1. Oxapakrepu3syiTe IpoLEeCcC MOATOTOBKU IIOBEPXHOCTH IEPE] HAHECEHUEM ITOKPBITHS.
2. JIns KaKuX METaJUIOB IPUMEHSIOT (hocaTupoBaHHUE U B KAKMX YCIOBUAX IKCIUTyaTaliuu?
3. B ueMm cocTouT cyTh 00pa3oBaHus GpochaTHbIX MIEHOK?
4. OnumuTe II0Chl U MUHYCHI (POC(aTHBIX MIICHOK.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1) IloaroToBka K TeKyIIeMy KOHTPOJIIO (TECTUPOBAaHUE, KOHTPOJIbHAS paboTa), mpopaboTaTh TEOPETHUECKUI
MaTepua: KOHCIEKTHI JIEKINH, PEKOMEHAYEMYIO JTUTEPATYPY.
2) OTBETHTE HA BOIIPOCHI:



1. B 4yeM 0coOeHHOCTH HCCIeI0BaHUS KOPPO3ZHOHHBIX POIIECCOB JIAOOPATOPHBIMH, TIOJIEBBIMH U
HaTypHbIMHU MeTolaMU. KakoBbI IPEUMYIIIECTBA U HEAOCTATKU 3TUX METOOB?

2. Oxapakrepu3yiTe OCHOBHbIE KAYECTBEHHbIE MTOKA3aTeIU KOPPO3UOHHOTO IMpoIiecca.
3. KonnuecTBeHHbIE MTOKa3aTeau koppo3uu. Eaununsl usmepenus. [lepecuer pazmepHocTeil.
4. O6paboTKa KOPPO3HOHHBIX UCTIHITAHUH.

5. OxapakTepu3ynTe IEKTPOXUMUYECKUE METOBI HccieaoBanus, MmeToabl cHaTus 1K, ux ocobeHHocTH,
MIPEUMYIIECTBA U HEAOCTATKU.

Tema 4. Xumnueckast kopposus (IIK-2)
Jlexknus.

OOm1ast XxapakTepUCTHKa Ta30BOM KOppOo3un MeTaiioB. [Inenku Ha MeTaniax, uX KiacCu(pUKauus, yCIOBUs
CIUIOIITHOCTH. 3aKOHbl pPOCTa IUICHOK: JIMHEWHBIH, mapabonuyeckuil, norapudmudeckuii. MeTtoabl
ONpPENEIICHUST TOJILMHBI IUICHOK: BECOBBIC, EMKOCTHBIC, ONTHYECKHE, OJIIEKTPOHHAs MUKPOCKOIUS,
ANEKTPOHOTpadusi, MEKTPOXUMUIECKUI cr1oco0. DakTopsl, BIUSIONINE HA Ta30BYI0 KOPPO3UIO BOOOIIE U
YIJIEPOIUCTON CTald, B YaCTHOCTH: TEMIIeparypa, COCTaB ra3oBod (pa3bl, KOHIEHTpAIHs YIiaepoja.
Vnanenue oxanuubel. OOe3yriepokuBaHME CTald M 4yryHa. BomopomHas XpymnkocTh cTand. MeTomabl
3alIUThI OT Ta30BOM KOPPO3UH: KAPOCTOMKOE JIETHPOBAHUE, 3AIIUTHBIC TIOKPHITHS, 3aIUTHBIE aTMOC(EPHI.
Koppo3sust B HEaneKTpoinTax.

JlaboparopHbie padoThbI.
OxcuaupoBanue» (3 BapuaHTAa)
OmnbiT 1. XuMuveckoe OKCHAMPOBAHNE CTAJIU
Heanb pa6oThbi: H3yYUTH MPOLECC OKCHAUPOBAHMS CTAJIU XUMHYECKUM MyTeM.
3amanue.
1. BoimomHUTH 1a60paTopHyto paboTy COMIACHO aJITOPUTMY METOIMKH SKCIIEPUMEHTA.
2. Caenarb BBIBOJ O 3aLIUTHBIX CBOMCTBAX OKCUANPOBAHHBIX CTAJIbHBIX IMIACTHH.
OnpIT 2. XuMHYeCcKOe OKCHAUPOBAHHUE AJTIOMUHHUS.
Hean pa6boThbi: H3yYUTH NPOLECC XMMUYECKOT0 OKCHIMPOBAHUS AJTIOMUHUSL.
3aganmue.
1. BeImomHUTH Ta00paTopHyI0 paboTy COTIACHO alITOPUTMY METOIUKH SKCIIEPUMEHTA.
2. Crnenath BEIBOALI O KAYECTBE OKCUIHON IUICHKH.
OnbIT 3. AHOIMPOBaHUE ATIOMUHUS.
Heanb pa6oThbi: H3yYUTh TEXHOJIOTHIO NPoIecca AHOAUPOBAHMUS AJTIOMHHMS.
3amanue.
1. BoimomHUTH 1a60paTopHyto paboTy COMIACHO aJITOPUTMY METOIMKH SKCIIEPUMEHTA.

2. [MocTpouTs Tpaduk 3aBUCHMOCTH BPEMEHH JI0 MTO3EICHEHUS WHANKATOPHOTO PACTBOPA OT AJTUTEILHOCTH
AHOIMPOBAHUS [JTACTUHKH.

3. Cnenarb BBIBOABI O 3aBUCUMOCTH Kau€CTBA MOKPBITUS OT AJIUTEIBHOCTH AaHOAUPOBAHHUS.
KonTpoJsibHBbIC BONIPOCHI IS 321U THI JIA0OPaTOPHOiIi padoThI
1. Kak npoBoaMTCS TEPMUUECKOE OKCUANPOBAHUE CTAIU?
2. B yeM cyniHOCTh XUMUYECKOTO OKCUIMPOBAHUS CTAJINA?
3. Kak npoBoauTCs aHOAMPOBAHUE AITFOMUHHUA?
4. Kakol pacTBOp UCIOIB3YETCS ISl XUMUYECKOTO OKCUIMPOBAHUS aJTFOMUHUSA?
5. Kak yBenMuuTh KOPpO3NOHHYIO CTOMKOCTh OKCUUPOBAHHBIX U3/1ETUIL?
6. Kak nmpoBoauTCsS OKCUAMPOBAHNE MAarHUEBBIX CILIABOB
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

[ToaroroBka K TEeKyIIeMy KOHTPOIIO(TECTUPOBAHUE),KOHTPOIBLHOMY Cpe3y- KOJUIOKBHYM, IPOpadoTaTh
TEOPETUYECKUN MaTepHall: KOHCIIEKTHI JIEKINN, PEKOMEHYEMYIO JINTEPaTypy.

2) IloaroroBka KypCOBBIX PadoT.
3) OTBeThTE HA BONPOCHI:
1. IlepeuncinTe OCHOBHBIE CTAINMH Ta30BOM KOPPO3UU METAILIOB.



2. OxapakTepu3ylTe CBOMCTBA NOBEPXHOCTHBIX IJIEHOK HA METAILIE.

3. Kakue nokaszarenu onpenesisaoT 3allluTHbIE CBOMCTBA TIICHOK?

4. Kakue KMHETHUECKHE 3aKOHBI POCTA IJIEHOK BaM U3BECTHBI?

5. OxapakTepusyiTe cOCTaB U CBOMCTBA OKCHIHBIX IJICHOK Ha jKeJie3e.

6. Kak onuceiBaetcs npornecc nud@y3un HOHOB B TOBEPXHOCTHOM IIEHKE?

7. PazOepute BiMsHHE BHYTPEHHHMX M BHEIIHUX (PaKTOpOB (cocTaBa cIUIaBa, TEMIEPATyphl, AABICHUS U
cOCTaBa ra3oBOM CpeJibl) Ha 3aKOHOMEPHOCTH ra30BOM KOPPO3HH.

Tema 5. DaekTpoxumudeckasi koppo3us metasios (I1K-2)

Jlexknus.
OcHoBBI IEKTPOXUMHUYECKON TEOpUn KOpPPO3HH: reTepOreHHO-AIEKTPOXUMHUECKHM u
TOMOT€HHO-3JIEKTPOXUMHUYECKUH MEXaHU3MbI KOppo3uH. CONpsKEHHOCTh CTaAUM KOPpPO3UH. 3aBUCHUMOCTh
CKOpPOCTH OT noreHuuana. [lonspuzanus, nonsgpuszalnoHHble KpUBbIe. Jlenonspuzanus U Ienoaspu3aTopsl.
W3mepenne nomsipuzauud. OMudeckoe MajeHUe HanpspkeHus. KoHLEHTpalMoHHAas M aKTUBAllMOHHAA
nonspusanus. llepenanpsbkenue Bomopona. Kopposus ¢ BogOpOAHON M KHCIOPOIHOM JAEnosipu3alueil.
Karognast peakuuss voHu3auuu Kuciopoga. KaTomHble NONspU3alliOHHBIE KPHUBBIE NPU KUCIOPOAHOMN
Aenoisipru3anuy BiusHue BoqopogHON JENOIsIprU3allii Ha KUCIOPOAHYIO.

JlaboparopHbie padoThbI.
AHOJHAs M KaToHAas MOJISPU3aLIMOHHBIE KPUBbIE Ha METaJIE»
OmnpiT. 1. Lenp paboThl: M3MEpEeHHE MONSPU3ALMOHHBIX KPUBBIX HAa METaJlJIe M OIpeNieHHE 10 HUM
XapaKTepUCTUK METaslIa.
3aganue.
1. BoimomHUTH 1ab0paTopHyIo paboTy COMIACHO aTOPUTMY METOIMKH SKCIIEPUMEHTA.
2. TlomyuyeHHble naHHBIE W300pa)kalOT rpauyecKkd B KOOpAMHATAX | - 1 WM j - lgi. AHamu3upyror
IIOJIyYEHHBIE MOJIIPU3ALMOHHBIE KPUBBIE, HAXOAS CIEAYIOLINE XapaKTePUCTUKU MeTallja:
a) IOTEHIMAJI TTACCUBAIINH;
0) KPUTHUECKUI TOK TTaCCUBAIINU;
B) CHJIa TOKA B MTACCUBHOW 00JaCTH MOSIPU3AIMOHHON KPUBOK;
I') MOTEHLIMAJ HavyaJia BbIJIEJICHHSI KICIIOpO/ia Ha AaHOIHOM KPHUBOM;
1) BEJIMYMHY KaTOAHOU MOJISIpU3aIUU.
OmnpIT 2. MeToJ] YCKOPEHHOTO ONpPEENICHNs CKOPOCTH KOPPO3UHU (CaMOpacTBOPEHUS) MeTalljla, Ha OCHOBE
MOJISIPU3ALUOHHBIX KPUBBIX.
Lens paboter: OmpeneneHue CKOPOCTH CaMOPACTBOPEHHUs MeTajla MO MOJSPU3ALMOHHBIM KPUBBIM U
YCTaHOBJICHHE MEXaHU3Ma KOPPO3UH (XMMHUECKHI, JIMEKTPOXUMUUECKUIN).
3amanue.
1. BeimonuuTth 1a00paropHyto paboTy COIIaCHO alTOPUTMY METOJUKH SKCIEPUMEHTA.
2. Ha ocHOBe TaHHBIX MOJSIPU3AIMOHHBIX U3MEPEHUN CTPOSIT rpaduK 3aBUCUMOCTH 1gi — j. OnpenenuTs
KOPPO3HOHHBIN TOK M YTOJI HAKJIOHA MOJISPU3AIIMOHHBIX KPUBBIX BBIJICICHUS BOJIOPO/IA U PaCTBOPEHUS
MeTallia, Te ecTh TadeneBckue Ko uimenTsr HakIoHa bk u ba.

3. ConocTaBuTh TOKM CaMOPACTBOPEHUS, MOJIy4aeMbl€ B OAMHAKOBBIX PACTBOPAX IPAaBUMETPUUECKUM
METOJIOM M METOAOM MOJIIPU3AIIMOHHBIX KPUBbIX. ECIM KOppo3usi MeTasuia mpoTeKaeT 1o
ANEKTPOXUMHUYECKOMY MEXaHU3MY, TO 00€ ITH BEIMYMHBI B TIPEJIENIaX OMIMOKH SKCIIEPUMEHTA COBMAIAOT.
Ecnu nabmronaercst pacxokIeHUE MOTYYCHHBIX 3HAYCHU, TIPOIyMaTh, YeM 3TO MOXHO OOBSICHUTD, U
MPEUIOKHUTH SKCIIEPUMEHT JJIsI TPOBEPKU OOBSICHEHHUS.
4. ComocTaBuTh NOTY4YeHHBIE 3HaUeHUs bk 1 ba ¢ UMeroImUMUCS TUTEpaTypPHBIMU TaHHBIMH JIJISI
HCCIIEAYEMOro MeTasuia.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1) [ToaroroBka K TeKymeMy KOHTPOJIIO, TECTUPOBaHHIO. [IpopaboTaTs TeOpeTHYECKUi MaTepura:
KOHCTIEKTBHI JIEKIIUH, PEKOMEHIyEeMYIO JIUTEPaTypy.
2) IloaroroBka KypCOBBIX padboT
3) IToaroToBUTH OTBETHI HA BOIIPOCHI:
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1. IlpuBenuTe W3BECTHBIE BaM NIPHUMEPHl U3 TEXHOJIOTMYECKON IPAKTUKU, KOTOPHIE COMPOBOXKIAKOTCS
WIEKTPOXUMHUYECKOU KOPPO3HUEH alraparypsl.

2.Kak obpasyeTcst [BOWHOM sneKTpudecKkuil ciaoi? Onummre ero CTpoeHue.

3.Ha ocHOBaHMM KakMX TEPMOJMHAMMYECKHX BEJIMYMH MOXKHO CJ€JaTh 3aKIOYEHHE O BO3MOXHOCTH
MPOTEKAHUS KOPPO3UU?

5.YTo0 Ha3bIBaETCA KOHLEHTpAMOHHOM nossipu3anuei? [I[puBeaguTe OCHOBHBIE YPAaBHEHUS.

6.IlpuBenTe OCHOBHOE YpPAaBHEHHE KHHETHKU 3JCKTPOXMMUYECKOM pEeakIMu C 3aMEUICHHOW CTaaueit
pa3psaa-noOHU3ALUH.

7. llpuBenute ypaBHeHue Tadens. B kakux koopAMHATax peanusyercs NpsSMOJIMHEHHas 3aBUCUMOCTh
MEX/1y TUIOTHOCTBIO TOKAa U TOTEHLIUAJIOM.

8. OxapakTepu3yiTe KOppO3UOHHBIHN MPOLECC ¢ BOAOPOIHOM JIenonsipu3anuei.

9. OxapakTepusynTe KOPPO3MOHHBIN MPOLECC C KUCIOPOJHOM AETONSpU3auen

10. 3006pa3uTe Monsipu3allMOHHYIO KPUBYIO pacTBOpeHHs MeTaa. Kakue yyacTku BBIIENSIOT Ha HEi?

11. KakoBbI 3aKOHOMEPHOCTH MOHHU3ALIMN METAJIJIa B aKTUBHOM COCTOSIHUM?

12.0xapakTepu3yiTe BIUsIHUE KOMIIOHEHTOB pacTBOpa Ha pAaCTBOPEHUE METAIIJIOB B AKTUBHOM COCTOSIHUH.

Tema 6. Koppo3nonnbie nuarpammsl. (ITIK-1)
Jlexknus.
Koppo3uonnsie numarpammbl OBaHca U Barnepa-Tpayna. Kontponmupyromuit ¢axrop. JIuarpammsr ¢
KaTOAHBIM, AHOJHBIM, OMHUYECKMM U CMEIIAHHBIM KOHTPOJIEM. PaBHOBECHBIE MOTEHLIMANIbl METaia U
okucnurens, BiuusaHue pH, runponmHammuueckux ycnoBuid. Kopposus mox geilictBuem 1Byx u Oonee
okuciurenel, BusiHue pH pacTBopa, KOHIEHTPAaLUU OKUCIUTENSI-AENOIpU3aTopa. .
JlaboparopHbie padoThbI.

OHpC}ICJ’ICHI/IC HHMHTprmHIGﬁ craaun 3H€KTpOXI/IMI/I‘I€CKOI71 KOPPO3UH I10 3HAYCHUAM IJICKTPOIHBIX
IIOTCHIMAJIOB MCTAJJIOB B KOppOBHOHHOﬁ cpeacr»

HCHB pa6OTBI: OHpe}IGHI/ITB nmpupoay M3MCpPCHHBIX 3HAUCHUH MMOTCHOMUAJIIOB B paCTBOpax 3JICKTPOJIUMTOB U
MO0 UBMEPCHHBIM 3HAYCHUAM IMOTCHIUAJIIOB OIIPCACIINTD JIMMUTUPYIOOIYIO CTA/IUHO KOPPO3UU.

3amanue.
1. BeImomHUTH Ta00paTopHyI0 paboTy COTIACHO allTOPUTMY METOIUKH SKCIIEPUMEHTA.

2. ITo pe3ymprataM U3MEpEeHU IEKTPOTHBIX TTOTCHIIMAIOB METalJIa B PaCTBOpe COOCTBEHHBIX HOHOB H 10
paccUMTaHHBIM 3HAYEHUSIM (jME)00p MOCTPOUTHh HA ogHOM Tpaduke 3aBucumMoctsb jMe = f (Ina(Men+)) mmst
pacCUMTaHHBIX U U3MEPEHHBIX 3HAUEHUPH TOTEHIIMAJIOB, OTKJIAIbIBas 10 ocH aduucc 3HadeHus Ina(Men+),
a 1Mo OCH OpauHAT jMe , U CpaBHUTH MOJYYCHHBIC KpHBbIe. Ha Tpaduk ciemyeT HAHOCHTH CTallMOHAPHBIE
(YCTaHOBUBIIHECS) 3HAYCHUST U3MEPEHHBIX AIEKTPOIHBIX TOTCHIHAIIOB.

3. ComocTaBisisi H3MEPEHHYIO M PAaCCUUTAHHYIO 3aBUCHMOCTH IMOTEHIMAIa OT aKTHBHOCTH COOCTBEHHBIX
HWOHOB, ONIPEACIIUTD MPUPOY U3MEPEHHBIX OTCHIIMAJIOB (0OpaTUMBbIEC, HEOOPATUMBIE).

4. Wcnons3ysh MU3MEPEHHbIC 3HAUEHUSI CTAIMOHAPHBIX MOTEHIMAJOB »eje3a B pactBopax FeSO4 wu B
pactBope NaCl u paccuntaHHble 3HaUY€HUS 0OpPAaTUMBIX MOTEHIIMAIOB KAaTOAHOTO M aHOJHOTO IMPOLIECCOB,
OTIPENETUTh KOHTPOJIUPYIOIIHK akTop koppo3uu xkene3a B FeSO4 u NaCl.

5. Cnenarb BBIBOABI O NPUPOAE M3MEPEHHBIX IMOTEHIUAIOB (OOpaTMMble WM HEoOpaTuMBbIE), yKa3aTb
KOHTPOJINPYIOMIUN (HaKTOp KOPPO3UH.

KoHTposibHBIE BOIPOCHI IS 3aLIUTHI TaO0paTOPHOM paboThI

1. Kakue cuctemsl B 3JIEKTPOXMMHUH HA3bIBaIOT PABHOBECHBIMU ?

2. B xakux yCcIOBHSIX BO3HHKAIOT HEPABHOBECHBIE (HEOOpATUMBIE) TOTECHIHAIIBI?

3. Kak ompenenuTh 3HaY€HUE CTAaHAAPTHOTO OKHCIHTEIHHO-BOCCTAHOBU-TEIHHOTO MOTEHIMANA CHCTEMbI
1o rpaduKy 3aBUCUMOCTH ?

4. Ha ocHOBaHMH KaKUX JaHHBIX MOYKHO CJI€JIaTh BBIBOJI O MPUPOJIE U3MEPEHHBIX MMOTEHITUATIOB?

5. Kakme meramipl B HIMPOKOM JHMANa30HE KOHIEHTPAUWA COOCTBEHHBIX HOHOB HMEIOT O0OpaTuMble
3HAYEHUS MTOTEHIIHATIOB?

6. Kaxkoii axrop Ha3bpIBaIOT KOHTPOIHpYOUMM (TuMuTHpYyrounmm)? Kak ero onpenennts?
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
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1) IToaroToBka K TeKyIIeMy KOHTPOJIIO, KOHTPOJIBHOMY Cpe3y — KOJUIOKBUYMY, IPOpaboTaTh TEOPETHUECKUN
MaTepua: KOHCIEKTHI JIEKIHI, PEKOMEHIYEMYIO JIUTEPATYPY.

2) IloaroToBKa KypcOBBIX Pa0OT.

3) OTBeThTE HA BOIPOCHI:

1. Yro Ha3bIBaeTCs KOppO3UOHHOU Auarpammoii? Kak ona crpourcs?
2. Kakue BUbI KOHTPOJISI KOPPO3ZMOHHOTO MPOLIECCa BaM U3BECTHBI?

3. HzoOpasute KOppO3MOHHBIE IuarpaMMbl OBaHca M Barnepa-Tpayma ¢ ¢ KarogHbIM, aHOTHBIM,
OMMYECKUM U CMELIAHHBIM KOHTPOJIEM.

4. W3o0pa3ute W OXapakTepU3yHTe KOPPO3MOHHYIO AWArpamMmy Ajsl ciydas KOppo3uM mof Jeiic 5.
N300pa3ute U oOxapakTepusyiiTe KOPpO3HOHHYIO JHarpaMMy BIHMSHHS KOHIEHTpAIMM KHUCIOpoJda H
PAaBHOBECHBIX IIOTCHIIMAJIOB IByX METAJIJIOB, HE HAXOIALIUXCSA B KOHTAKTE, HA CKOPOCTh KOPPO3HH.

6. M3o0pasutre M oXapaKTepu3yHTe KOPPO3MOHHYIO AMarpaMMy B YCIOBHSX KOPpPO3UHM MeETaJlila O[T
JEWCTBUEM YETHIPEX OKUCITUTEICH.

Tema 7. Koppo3usi AByx meTta/liioB B kouTakre (I1K-2)
Jlexknus.

IIporexTopHas 3ammra. BrausHue COOTHOLICHUS IUIOIIAAEH IPOTEKTOpa W 3allMIIAEMOI0 MeTajula.
BirsHue ruapoauHaMHUYECKUX YCIOBUM HA NPOTEKTOPHYIO 3aIIUTY B HEUTPAJIBHBIX Cpelrax. PasHOCTHbIN
(mudpdepentmaneubiil)  dpdext.  OrpumarensHblii  auddepeHumanbHelii - dpdexr.  BrnusHue
3JIEKTPONPOBOAHOCTH PAacTBOpPA HAa KOPPO3HIO B KOHTakTe. Panuyc aeiicTBUs npoTeKTOpa. 3aBUCUMOCTD OT
ANIEKTPOIPOBOAHOCTH pacTBOpa. Poib IIyOMHBI TOTpYXEHHS. AHAIUTHYECKOE BBIPAKEHHE CKOPOCTHU
koppo3uu. YpasHeHnus lllrepna u IlltepHa-I'upu.

JlaGopaTopHbie padoThbI.
[IporekropHas 3amura»
Omnpit 1. Onpenenenne KOTUYECTBEHHBIX MTOKa3aTesiel paboThl MPOTEKTOPOB.
N3zyuenne 3¢(heKTUBHOCTH MPOTEKTOPHOM 3aIlIMTHI IPOU3BOIUTCS HA MPOCTON YCTAaHOBKE, MOJICIUPYIOIIECH
raJIbBAHUYECKUN 3JIEMEHT, COCTABIECHHBIM MPOTEKTOPOM (LIMHK, MAarHuil, CIUIaB aJIOMUHHS C MAarHUEM U
T.II.) Y 3aLUIIAEMbIM METAJIJIOM.

3amanue.
1. BeImomHUTH Ta00paTopHyI0 paboTy COTIACHO aITOPUTMY METOIUKH SKCIIEPUMEHTA.

2. Paccunrtarps O OMBITHBIM JaHHBIM CPEIHIOI0 BETUYHMHY CHJIBI 3aIIMTHOTO TOKA B LIETIH METAJT IPOTEKTOP
3a BpeMsl OIbITa, KaTOIHYIO MJIOTHOCTh TOKa, MOTEPH B Macce 0Opa3loB HA €IWHUILy MX MOBEPXHOCTH U
CKOPOCTb KOPPO3HH.

3. OmpenenuTh OCHOBHBIE TEXHOJIOTHYECKHE TMoOKa3areau 3()(EKTUBHOCTH TPOTEKTOPHOM 3aIlMTHI,
3alUTHBINA 3P QexT, koapdurment 3amurHoro aeicteust u KITJI mpoTtexropa.

4. Cnenaiite BbIBOA 0 3 (EKTUBHOCTH UCIIBITAHHBIX TPOTEKTOPOB .

OmnbiT 2. Onpegenenue paauyca 1eMCTBUS MPOTEKTOPA.

Bapuant 1. B cooTBeTCTBHU C OIpeaeieHueM paanyca AeHCTBUS MPOTEKTOPA, KaK PACCTOSIHUSA OT HETO J0
OmKaiiiero ouara KOppo3uH Ha MOBEPXHOCTH 3aAIIMIIIAEMOT0 METalljIa, PauyCc MOXKET ObITh OMPENIEIICH MO
merony C.A. bane3una.

3amanue.
1. BeImomHUTH Ta00paTopHy0 padoTy COMIACHO alITOPUTMY METOIUKH SKCIIEPUMEHTA.

2. Iloctpouts rpaduk, BBIPOKAIOMIMK 3aBUCHUMOCTb paauyca JCHCTBUS TPOTEKTOpa OT YAEIbHON
AIIEKTPONPOBOAHOCTH PACTBOPA.

3. Cnenatb BBIBOJIBI M3 TIOJIYYCHHBIX PE3YyIbTATOB.

Bapuantr 2. Omnpegenenue paauyca JIeHCTBUS MPOTEKTOpa MO JaHHBIM H3MEPEHHs IOTEHIMaja
3aIlMIIaEMOro MeTaia.

Panuyc neiicTBusi MpOTEKTOpa MOXKHO OIPEACIIUTh KaK PACCTOSHUE OT MECTa IPUCOETUHEHHUS MPOTEKTOpa K
3aIUIIAeMON MTOBEPXHOCTH JI0 MECTa, TAEC JOCTUTAeTCs 3HAUY€HUE O0OpaTHUMOrO JIEKTPOAHOTO IMOTCHIIHAA
AQHOJTHOM COCTaBJISIOLIEH CIIaBa, U3 KOTOPOTO U3rOTOBJIEHA KOHCTPYKIHUS

3amanue.
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1. BeimonuuTth 1a00paropHyto paboTy COIIaCHO alTOPUTMY METOJMKH SKCIICPUMEHTA.
2. IToctpouTts rpaduik B kKoopAnHATaX j - 1.
3. I'paduueckrm MeTOIOM OTIPEACTUTH PAINYC ACHCTBHSI MPOTEKTOPOB B KAXKIOM PACTBOPE.
4. Caenarb BBIBOJ O BIMSHUH AJICKTPOMPOBOAHOCTH HA PAINyC NEUCTBHUS IPOTEKTOPA.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1) [loarotoBka K TeKyIIeMy KOHTPOIIO, KOHTPOJIBHOMY CPe3y — KOJJIOKBUYMY,IpOpad0TaTh TEOPETUYECKUN
MaTepua: KOHCIEKTHI JIEKIHH, pEeKOMEHAYEMYIO JTUTepaTypy.

2) IloaroroBka KypCOBBIX PadoT.
3) IToaroToBUTH OTBETHI HA BOIIPOCHI.

1. N300pasute u oxapakTepu3yiTe KOPPO3ZHOHHYIO TUArpaMMyABYX METAJUIOB B KOHTAKTE IO JICHCTBHEM
OJTHOTO OKHCIIUTES.

2. N300pa3ute u oxapakTepu3yhuTe KOPPO3MOHHYIO JHATPAMMY/JBYX METAJIJIOB B KOHTAKTE TOJ JACHCTBHEM
PacTBOPEHHOIO KUCIOPOA, B YCIOBUSAX PA3IUUYHOM €ro KOHIIEHTPAIIH.

3. YUro sBAsieTCS MPUIMHON MOJIOKHUTEIBHOTO U OTpUIIaTeIbHOTO nuddeperiuanpHoro dddexra?
4. OxapakTepu3ylTe BIUSHHAE dJIEKTPOIPOBOAHOCTH PACTBOPA HA KOPPO3HUIO B KOHTAKTE.

Tema 8. BinsiHue BHeIIHel MOJIAPU3allid HA BHYTPeHHU I
KOPPO3HOHHBIN TOK.
(IIK-1)
Jlexknus.

3amuTHeIi 3¢ ¢exT. BriBon ypaBHEHHH 3aBUCMMOCTH PAa3HOCTHOTO U 3aLIUTHOTO 3(P(PEKTOB OT BHEIIHETO
Toka. ConocTaBieHNe SBJICHUN MOJOKHUTEIBHBIX PA3HOCTHOTO U 3aIIUTHOTO 3(dexroB. OTpUIaTenbHbINH
3aUTHBINA AP QexT. [[puarHbI €ro BOSHUKHOBEHHUS.

JlaGopaTopHbie padoThbI.
KaTOI[Haﬂ 3alyTa BHCIIITHUM UCTOYHUKOM TOKa

[lens paboOTHI: M3YYUTH MPOIECCHl OCYIIECTBICHHS] KAaTOJHOM 3allUThl BHEIIHUM HCTOYHHUKOM TOKa,
paccunTarh KOAQGHUIMEHT 3aITUTHOTO IEUCTBHS M 3aITUTHBIA (D PEKT.

OrnpenensroT CKOPOCTH KOPPO3HH CTAIH MPHU MOTCHIIHAJIE CAMOPACTBOPEHHMS M MO KATOAHBIM TOKOM.
3aganue.
1. BeimoaHUTE 1a00paTOpHYIO0 pabOTy COIIACHO AJITOPUTMY METOIUKH SKCIIEPUMEHTA.
2. [MocTpouTs TpaduK 3aBUCUMOCTH TUIOTHOCTh — IMOTECHIIAAT.
3. OnpenenuTth 3alIUTHYIO TUIOTHOCTH TOKa rpaduyeckum meTtojoM npu norennuane Ex,i = Ect -0,1, roe
Ek,i — moreHumman sieKTpoja TMpH 3aIUTHOM IUIOTHOCTH Toka, B; EcT — cramumoHapHBIN MOTEHITMAT
anekTpoaa, B.
4. Paccunrtarh BeIMUMHY 3amIUTHOTO 3¢ ¢ekra 3.3. u KodPPHUIUEHT 3aIUTHOTO ACUCTBUS h, UCTIONB3Ys
MOJTyYEHHBIC 3HAYCHUSI CKOPOCTH KOPPO3UH CTAIM B pab0YeM pacTBOpPE B KOPPO3UOHHBIX OMBITAX.
5. Cnenars BbIBOA 00 3()(PEeKTHBHOCTH KaTOAHOMN 3aIIUTHI.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1) [oarotoBka K TEKyIIeMy KOHTPOJIO, KOHTPOJILHOMY Cpe3y — KOJUIOKBHYMY, TPOpaboTaTh TEOPETUIECKUI
MaTepHall: KOHCIIEKTHI JICKIUNA, PEKOMEHYEMYIO JINTEPaTypy.

2) IloaroToBKa KypcOBBIX Pa0OT.

3) OTBeThTE HA BOMPOCHI:

1. Yro Ha3bIBAIOT 3aTUTHBIM dPPerToM?

2. ComocTaBbTe SBJICHUS TOJIOKUTEIFHOTO PA3HOCTHOTO U 3aIIUTHOTO () (HEKTOB.

3. M3o0pa3ute u oxapakTepusyiTe KOPPO3MOHHYIO AHarpaMMy Ajs rpaduueckoro pacuera KodppuimrenTa
3amMTHOTO 3P dekra.

6. B ueM npuurHa BO3HUKHOBEHHS OTPHUIIATEILHOTO 3aIIUTHOTO 3 dekra.

Tema 9. IlaccuBHOCTH MeTa10B. (ITK-1)
Jlexknus.



Omnpenenenns NMacCUBHOCTU. XapaKTEpUCTHKM maccuBauuu u Pnazae-noreHuuan. BrausHue npupoas!
MeTajljla U Cpelbl Ha XapakTep IaccuBalyi. BO3HUKHOBEHME ITACCUBHOCTH METAJUIOB IO JEHCTBHUEM
OKHUCIUTENEeH. BiMsHUEe KOHTAKTa AByX METAJUIOB B OTHOM U TOM K€ OKHMCIIMTEIIE Ha ACTIACCUBALIUIO OIHOIO
n3 HuX. [laccuBanys sxenes3a B pacTBOpE a30THOM KUCIIOTHI.

Teopun mnaccuBHOCTH: TUIeHOYHast (da3oBasg) M aacopOIMOHHAsA. JloKa3aTenbcTBa IUICHOYHOM TEOpHU
MMaCCUBHOCTH. MoAenMpoBaHuEe OKCUIHOM IJIEHKU Ha MeTaiax. [loTeHnuansl MeTamioB Ipu HOCTOSIHHOM
nuidoBKe MO CII0EM pacTBopa. AJICOpOIMOHHAS TeOpus MACCUBHOCTH. JlOKa3arenbCcTBa y4acTUsl BOJBI B
Mpoliecce naccuBaluu. BivsHMe yIrieKucaoro raza Ha CKIOHHOCTh K naccuBanuu. CojeBas MacCUBHOCTD.
[IepenaccuBarusi, WM TPAHCIACCUBHOE COCTOSIHME. BIIMsiHUE TaJIOWIHBIX HOHOB HA IMTACCUBHOE COCTOSIHHUE
MeTauioB. JlemaccuBaisi U TUTTHHrooOpazoBaHue. KpuUTHYECKWH MOTEHIMAI MUTTHHTOOOpa3OBaHUS.
[TonaBnenne oOpa3oBaHMsI MUTTUHTOB HEKOTOPHIMU aHUOHaMU. OmpeselieHHe CKOPOCTH PACTBOPECHHUS
METaJla B TUTTUHIaX U CKOPOCTU POCTA MUTTUHIOB.

MHUKPOCKOIIMYECKOE OIPEAETIEHUE PA3MEPOB MUTTUHIOB. MOIEIMPOBAHUE MUTTUHIOB. THUIIBI MUTTHHIOB.
Teopun mMexaHu3ma pocta NUTTUHTOB. VICMOIB30BaHKME MACCUBHOCTH JJI 3alllUThl OT KOPPO3UU. AHOMHAS
3alIUTa. YCIOBUS IPUMEHEHHUSI aHOIHOW 3alUThI.

JlaGopaTopHbie padoThbI.
AHoHas 3a1MTa BHEITHUM HCTOYHUKOM TOKa)

HCHB pa6OTBIZ H3YUYUTb BO3MOXHOCTb OCYIICCTBIICHUS aHO)IHOﬁ 3alIUTbI, OCBOUTbL MCTOJUKY
MNOTCHIHUOAMHAMHWYCCKOI'O UCCIICJOBAHUA ITOJISIPU3AlMU JJICKTPOAa, OIIPCACIINTD ITOTCHIIMA U TOK IIEPEXoaa
MCTalllla B IIACCHMBHOC COCTOSAHHUC, a TaKKC 00J1acThb MOTCHIUAJIOB, COOTBCTCTBYIOLIYIO ITaCCUBHOMY
COCTOAHHIO MCTAJlJIa.

3amanue.
1. BeImomHUTH 1a00paTopHyI0 paboTy COTIACHO alITOPUTMY METOIUKH IKCIIEPUMEHTA.

2. Hcnonp3ys MOMy4YEeHHYI0 MOTEHIMOAMHAMUYECKYIO KPHUBYIO ONPEACIUTh MAaKCHUMAaJIbHBIH TOK H
MOTEHLMa] Tepexo/ia B MAacCUBHOE COCTOSHHE, TUIOTHOCTh TOKa B TACCHMBHOM COCTOSHUM U OOJIacTh
MOTEHLMAJIOB, OTBEYAIOIIYIO TACCUBHOMY COCTOSIHHIO METaJlia.

3. [lepecunTarh MIOTHOCTH TOKA B TTACCHBHOM COCTOSITHMM Ha MacCOBBIH MOKa3areiabh KOppo3uu (r/M2 gac ).
4. Paccuutarh KO03(pQUIMEHT YMEHBIICHHUS CKOPOCTH KOPPO3UHU CTalM 3a CYET AHOJHOW 3aIlIMTHI IO
dbopmyne: g = KO /Knac.
5. Cnenatb BbIBOI 00 3(h(PeKTUBHOCTH aHOTHOM 3aIUTHI.

3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
1) [ToaroroBka K TEKyIIeMy KOHTPOJIO, KOHTPOJILHOMY CPe3y — KOJUIOKBHYMY, TPOpadoTaTh TEOPETUICCKUI
MaTepHaT: KOHCIIEKTHI JICKIIUN, PEKOMEHYEMYIO JINTEPaTypy.

2) IloaroroBka KypCcOBBIX padboT

3) IToaroToBUTH OTBETHI HA BOIIPOCHI:

1. IToBenenue MeTaIOB B ITACCUBHOI 00JIaCTH.

2. IlpuunHbI BOBHUKHOBEHHS TACCUBHOCTH.

3. CnocoObI mepeBojia METaIa B TACCHBHOE COCTOSTHUE.
4. ConeBasi TaCCUBHOCTb.

5. IlepenaccuBanys Wik TPAHCIACCUBHOE COCTOHUE.

Tema 10. Ucnosnib30BaHHE eMKOCTHBIX H3MEPEHUI B M3Y4YeHHMH KOPPO3UU M 3aIIUTHI METAJJIOB.
DJIeKTPOKANMJLISIPHBIE sIBJIeHHA. /{McKoBBIe 31eKTPOoAbl. POTO3IeKTPHYECKAS MOJASIPHU3ALUS
(®III). (IIK-2)

Jlekumus.
EmkoctHeie m3mepenus. Mx wucnonb3oBanme st u3ydeHus azacopomuu [IAB. Jluddepennumansuas u
MHTErpAJIbHASI EMKOCTh IBOMHOTO Ci10s1. Mcronb30BaHue i1 ONpeiesIeHUs TOTEHIMaIa HyJIEBOTrO 3aps/a.
DNeKTpOKanuJUIIpHbIE sBJIeHUs. YpaBHeHue Jlunmnmana. [lorennmansr HyneBoro 3apsiaa. Cneruduueckas
U 3JIeKTpocTaruyeckas ancopouus. OcoOeHHOCTH METO/Ia U3MEPEHUS] EMKOCTH JIBOMHOTO CIIOS Ha TBEPIBIX
EKTPOAAX.
NmnenancHas cnexkrpockonus. [[pyrue MeTonpl ONpEAETEHUsT €MKOCTH JIBOMHOIO CIIOSi: METOX CIajaa
MOTEHIIMANa, TT0 U3MEHEHUIO KOHIICHTPAIUH aJicop0ara B pacTBOPE, IO MPUBECY IEKTPO/IA.
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15
Bpamaromuiicss TUCKOBBIM 3JIEKTPOL M IHUCKOBBIM 3JIEKTpoxa ¢ KoabloMm. [IpenMymnectsa Bpamaromerocs
JMCKOBOTO 3J1eKkTposa. Ero ucrnons3oBanue 11l yCTaHOBICHHS MPUPOJIBI TUMUTHPYIOIIEH CTaIuH peakiu,
OIIpeaeNICHHs TIOPSJIKAa PEAKIMK U MpPEAeTbHON CKOpOCTH, kKod(duunentoB auddy3ur HOHOB U MOJEKYII,
OIpeesICHHs] KOHLIEHTPALIUH.

Hcnonb3oBanue MeTona  (OTOIIEKTPUUECKOW TOMSIPU3AIMH B KOPPO3HMOHHBIX — HMCCIIEOBAHUSIX.
Teopetnueckue ocHOBbI MeToAa. OCHOBHOE ypaBHEHHE. 3aBUcUMOCTh 3Haka JJIC ®DII or xapakrepa
HECTEXMOMETPUYHOCTH OKCHJIA. YCTAHOBIIEHUE THUIIA TPOBOAUMOCTH MIOBEPXHOCTHBIX OKCUIIOB.
JlaGopaTopHbie padoThbI.

Bpamaromuiicst TUCKOBBIN 3IIEKTPOI»

Lenb paborel: CHATH KaTOAHBIE MOJISPU3ALMOHHBIE KPUBbIE Ha BPAILAIOLIUMCS AUCKOBOM 3JIEKTPOJE MpU
Pa3IMYHBIX CKOPOCTSX OJJIEKTPOJIUTAa U Pa3HBIX CKOPOCTAX BpalleHHs. YCTaHOBUTH 3aBUCHUMOCTD
npenenbHoro Aud@y3noHHOrO TOKa OT CKOPOCTH BpAIICHHMsS TUCKOBOTO 3JEKTpojia, a Takxke OT
KOHIIEHTpAIMil BOCCTAHABIMBAIOUIMXCS Ha AJIEKTPOJEC MOHOB METAJUIOB U paccyuTarb MX KOIPPHUIMEHT

T dy3un.
OmsiT 1. MccnenoBanue 3aBUCUMOCTH MPEAEIbHOTO TOKA OT YKCIa 000POTOB JUCKOBOIO JIEKTPOAA.

OmnpiT 2. I/ICCHCI[OBaHI/Ie 3aBUCHMOCTHU NPCACIBHOIO TOKA OT KOHICHTpAIuU BOCCTAHABIMBAOIINXCA NOHOB
METaJlia.

Omnpit 3. BiusiHue npupoasl BOCCTAHABIMBAIOIIUXCS KOMITJICKCOB MEIM Ha BETTUYHUHY MPEACITLHOTO TOKA.
3amanue.
1. BeImomHUTH 1a00paTopHyI0 paboTy COMIACHO alITOPUTMY METOIUKH SKCIIEPUMEHTA.
2. [1o nony4eHHbIM JaHHBIM NTOCTPOUTH KAaTOAHBIE MONISIPU3ALMOHHbIE KPUBBIE B KOOPOAMHATAX | - 1g 1.
3. VI3 3THX KpUBBIX AJI BCEX PACTBOPOB OIMPEIEITHUTD MpeaeabHbIi AU(Py3MOHHBIN TOK.
4. Paccuurarp k03pdunment nuddy3un s Kakaoro cirydasl.
5. Paccuurath nns kaxmoro ciuydast TONmUHY 1uh(y3uOHHOTO CIIOS.
6. Ha ocHOBe moTyueHHBIX pe3yabTaToB ClIENaTh BHIBOBI.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1) [ToaroroBka K TeKyImeMy KOHTPOIIO, TpOpabOTaTh TEOPETUUECKHUIN MaTepra: KOHCTICKTHI JIEKITHH,
pPEKOMEHAYEMYIO JINTEPATYPY.

2) IloaroroBka KypCOBBIX PadoT.
3) OTBeThTE Ha BONIPOCHI:
1.0coGeHHOCTH MeTO1a U3MEPEHUS EeMKOCTH JTBOMHOTO CJIOSl Ha TBEP/BIX MeTallaxX. MiMmnenancHbIe MOCTHI.

2. KOHCprKI_[I/ISI JAUCKOBOTI'O 3JICKTPOJa Y UCIIOJIB30BAHUEC €TO JJIA OIIPCACIICHUS JII/IMPITI/IPYIOIJ_Ieﬁ cTaguu
QJICKTPOXUMHUYCCKOTIO IIpoLccca.

3.Mcnonp30BaHNEe JUCKOBOTO 3JIEKTPO/Ia B KOPPO3UOHHBIX Mpolieccax

4. KoHCTpYKITHsI TUCKOBOTO AJIEKTpoja ¢ KoibIioM. Koaddumment spdexruBrocTr. Onpenenenne
MeXaHH3Ma PaCTBOPEHHSI METAJIJIOB B TACCHBHOM COCTOSIHUH.

5.0mpeneneHre MexaHu3Ma pacTBOPEHHSI CIIJIABOB C MOMOUIBIO AUCKA C KOJIBI[OM.
6. Omnpezenenrie MEXaHM3Ma KOPPO3MOHHOTO Ipoliecca ¢ MOMOIIbIO JUCKA C KOJIBLIOM.
7.Meton (hOTOIIEKTPUIECKON MOIAPU3ALNHU, €70 CYIITHOCTh U MIPAKTUIECKOE OCYIIECTBIICHNUE.

8.HMcnonb3oBanue MeTona (POTOAIEKTPUUYECKOH MONApU3ALUHN TSl ONPEACTICHNS THITa TPOBOAUMOCTH
MOBEPXHOCTHBIX OKCHIOB M BIUSHUS HHTHOUTOPOB KOPPO3UH.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

6 cemecTp
* mocemaeMocts — 10 0atoB
*  TeKymwui KOHTpoib — 70 GayoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 10 6amioB



Pacrnipenenenne 6aJiioB 10 3aaHKSIM:

Ne |HaszBanme tembl | Dopmbl Max. MeTonrka npoBeAECHNS 3aHATUS U OLIEHKU

Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO

MBI paboTh KOHTpoJsi | 0asuioB

/ cpe3sl
1. | Tepmonunamuy | JlJaboparo 10 3 Oayn BBIONMHEHUE, 2 Oayuia couepikaHue (MPaBUIBHOCTH BBIBOJIOB,
€CKHe pHas pacderoB), 1 Oamr-odopmienue, 4 OamgoB 3amuTa (OTBETH Ha
NPEAnockUIKK | pabora BOIIPOCHI).
KOppo3uHu. Kontpons 10 9-11-Crynent npasuibHO BbioaHMI 90-100% 3ananuii;
Knaccuukarys Has CryneHT npaBUIbHO BEIMOIHKA — 7-8 - 70-80% 3amanuii.
KOpPpPO3HMOHHBIX | paboTa CryneHT npaBUIBHO BEIMOIHUA — 5-6 - 50-60% 3amanuii.
MPOLIECCOB. 1-5 Ctynent npaBuibHO BbIONHMI MeHee 50% 3amaHuil.

2. | Buyrpennue u | JlJaboparo 10 3 Oayn BeIONMHEHUE, 2 Oayuia couepikaHue (MPaBUIBHOCTH BBIBOJIOB,
BHEIIIHHE pHas pacderoB), 1 Oammr-odopmienue, 4 OamgoB 3amuTa (OTBETH Ha
(baxTopEI pabora BOIIPOCHI).

KOppO3UHn
3. MeTtonst JlaGoparo 10 3 Oam BeINIONHEHUE, 2 Oayuia comepKaHue (MIPaBUIBHOCTD BHIBOMIOB,
KOPPO3UOHHBIX pHas pacuetoB), 1 Oamm-odopmnenue, 4 OamwioB 3ammra (OTBETHI Ha
uccienoBaHuil | pabora BOIIPOCHI).
Kontpons 10 9-10-CrynenT npaBunbHO BeionHuI 90-100% 3ananui;
Has CryneHT npaBUIbHO BEIMOMHKA — 7-8 - 70-80% 3amanuii.
pabora CryneHT npaBUIbHO BEIMOIHUA — 5-6 - 50-60% 3amanuii.
1-5 Crynent npaBuiibHO BHIOIHII MeHee 50% 3agaHuil.
TecTupon 10 Tect conepxut 10 BOmpocoB, 3a Ka)KAblii MPaBUIIbHBINA OTBET -1 Oast
aHue(KOoH
TPOJIbHBI
i cpe3)

4. | Xumnueckas |Jlaboparo 10 3 Oam BeINIONHEHUE, 2 Oajuia comepKaHue (MIPaBUIBHOCTD BHIBONIOB,

KOppO3us pHas pacuetoB), 1 Oamm-odopmnenue, 4 OamwioB 3ammra (OTBETHI Ha

pabora

BOIIPOCHI).
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KOJJIOKB
HYM(KOHT
PONBHBINI

cpe3)

10

KomnokBuym cmaercss B ycTHOH (¢opme 1O mNpeaBapUTEIbHO
0003HAUYEHHBIM  TEOPETUYECKHMM  BOMPOCaM M  MaKCHMAJbHO
ouenuBaercs B 10 6amios:

9-10 OammoB  BBICTABISICTCS, €CIM  CTYAGHT  OOHApyKWI
BCECTOPOHHEE, CUCTEMaTHYECKOe M ITyOOKOe 3HaHHE MPOrPaMMHOTO
MaTepuaa, yMEHHE CBOOOHO BBITIOTHATH 3aJ1aHus,
MIPETyCMOTPEHHBIE ~ IPOrpaMMON, OCBOMBIIMM  OCHOBHYIO, H
3HAaKOMBIM C JOTOJHUTENBbHOU JuTeparypod. OTBET NOCTPOEH
JIOTUYHO, MaTepuall M3Jlaracrcsd YeTKO, SICHO, XOPOIINUM SA3BIKOM,
apryMEHTUPOBAHO, YMECTHO HCIOJIB3yeTcs WH()OPMALMOHHBIH U
WITIOCTPAaTUBHBIA Marepuan (IpUMepbl W3 MPaKTUKW, TaOIWIH,
rpaduku U T.4.). Ha Bompockl oTBeuaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, IO CYILECTBY.

8-7 0ayIOB BBICTABISIETCSA, €CIM CTYACHT OOHAPYKWJI JOCTaTOYHO
DIyOOKHe 3HAHHWS MPOTPaMMHOTO Marepuania, YMEHHE HCIOJIb30BaTh
paHee NONyYeHHBIE 3HAHMS C BHOBb NMPUOOPETCHHBIMH, MPUMEHATH
nx Ha mpakTuke. OTBET MOCTPOEH JIOTMYHO, MaTepuan M3jaraercs
XOPOIIUM SI3BIKOM, MIpUBJIEKAETCS WH(POPMATHBHBIN u
WTIOCTPUPOBAHHBIN MaTepHa, HO MPU OTBETE JIOMYCKAET HEKOTOPhIE
MOTpEeIHOCTH.  Bompocsl, 3amaBaeMble  IpenojaBareieM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUI

5-6 0anyoB: CTYIEHT MOKA3bIBaE€T HE JOCTATOYHBIH YPOBEHb 3HAHUMN
y4eOHOTO M JIKHOHHOTO Marepuaia, He B MOJTHOM oObeMe BiaaeeT
MPaKTUYECKUMHU HaBBIKAMH, YYBCTBYET ceOsi HEYBEPEHHO IPU OTBETE
Ha BONpOCHL. B oTBETe HE Bcerna MPHUCYTCTBYET JIOTHKA, apTyMEHTBI
MIPUBJIEKAIOTCA HEJOCTATOYHO Beckue. Ha mocraBieHHBIE BONPOCHI
3aTPyAHSIETCSl C OTBETAMH, IIOKa3bIBAaeT HEJOCTATOYHO TIyOOKHE
3HaHU

0-4 0asIoB: CTYIEHT MTOKa3bIBAET CcI1a0bIi YpOBEHBb
npodecCHOHANBHBIX ~ 3HAHUHM,  3aTpygHAETCS  OpU  aHaJU3e
MpakTHUeCKuX cuTyanuil. He MoxeT mnpuBecTH mnpuMepsl U3
peanbHOM npakTHKU. HeyBepeHHO M JIOTMYECKH HENOCIeN0BaTENbHO
u3naraer Marepuan. HempaBuiIbHO OTBEUaeT Ha IOCTaBICHHbBIE
BOIIPOCHI WM 3aTPYIHAETCS C OTBETOM

Tectupos
aHue

10

Tect conepxkut 10 BOmpocoB, 3a KaXKAblii MPaBUIIbHBINA OTBET -1 Oast

ITocemaeMocThb

10

10 6aToB — CTYACHT OCETHII BCE
100% 3ansaTHIT

7-9 6aiIoB — CTYICHT IMOCETHIT HE
meHee 80% 3aHATHIA

4-6 6aITOB — CTYACHT TIOCETHII HE
menee 50% 3aHsaTHiA

1-3 Gayma — CTyACHT MOCETHIT HE MEHEe
25% 3aHsTHH

Ecnu crynment nmocermn menee 25%
3aHSATHA, 0aJITbI HE HAYUCIISIOTCS

IIpemMuansHBIC OaITHI

10

Haumcnsrores 3a IMOCTOAHHYIO AaKTUBHOCTb Ha MPAKTHYCCKUX
3aHATHUAX

HUroro 3a cemectp

100

TeKylui KOHTpostb — 50 6aioB

7 cemecTp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

npemMuaabHbie 0amisl — 10 6amoB

OTBET Ha dK3aMmene: He 0osiee 30 0aiuioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:
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Ne |HaszBanue tembl | Dopmbl Max. MeTonrka NpoBEAECHNS 3aHATUS U OLIEHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. |Dnexrpoxumuye | JlaGoparo 5 2 Oamta comepxaHue (TPaBHMJIBHOCTH BBIBOJOB, pacueToB), |
CKasi Koppo3us pHas 6amt-oopmiieHue, 2 6a10B 3amuTa (OTBETH Ha BOIPOCHI).
METaJIIOB pabora
Tectupos 10 Tect comepxkut 10 BOmpocoB, 3a Ka)Ablii MPaBUJIbHBINA OTBET -1 Oast
aHue
IIpakTnue 5 5 0amioB - CTYIGHT CaMOCTOSITEIBHO MOXET TIPOBECTH
CKOE JNMEKTPOXUMHUYECKHE  MCHBITAaHMS ~ 10  OLIEHKE  3aIlUTHOMN
3aJaHue 3¢dexTHBHOCTH HHTUOWUTOPOB, TPABWIBHO MJAaeT OLEHKY WX
TUTS npuMeHUMOCTH. 2-4 Oamra. CTyIeHT WCIBITAaBBIACT 3aTpydHEHUS B
MIpaKkTH4eC aKkcriepuMeHTansHoi  dactu, 0-1 OGamr. CTygeHT UCHBITaBacT
KoM 3aTpyAHEHMs] C BBIOOPOM METOIMKU IPBEACHUS 3KCIIEPUMEHTA.
HOATOTOBK JlenaeT HeBepHbIE BBIBOIBI IIPUMEHEHUS HHTHOUTOPOB B TEX HIIU
u UHBIX Cpelax.
2. | Kopposuonnsie |Jlaboparo 5 2 Oamta comepxaHue (TPaBUJIBHOCTH BBIBOJOB, pacueToB), |
JuarpamMmel. pHas 6amt-oopmiieHue, 2 6a1oB 3amuTa (OTBETH Ha BOIPOCHI).
pabora
3. | Kopposus aByx | JlaGoparo 5 2 Oamna comepxaHue (TPaBMJIBHOCTH BBIBOJOB, pacueToB), |
METaJJIOB B pHas 6amt-oopmiieHne, 2 6aoB 3amuTa (OTBETH Ha BOIPOCHI).
KOHTaKTe pabora
4. Bnusuue Jlaboparo 5 2 ©Oamra comepkaHue (IIPaBHJIBHOCTH BBIBOJIOB, pacderoB), |
BHEIIIHEH pHas Oait-odopmiieHue, 2 6ayuIoB 3ammTa (OTBETHI HA BOIIPOCHI).
noJsipu3anyy Ha | pabora
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BHYTpPEHHUI
KOPPO3UOHHBIH
TOK.

KOJJIOKB
HyM
(Tema
5-8)(koHT
PONBHBINI
cpe3)

10

KomnnoxBuym cnaercst B ycTHOM hopme 110
MpeaBapUTEIbHO 0003HAYCHHBIM
TEOPETUUECKUM BOIIPOCaM U
MaKCHMAaJIbHO olieHnBaercs B 10 0ayUIoB:
9-10 GanoB BHICTABIISIETCS, €CIIN CTYACHT
0OHapy»X1J BCECTOPOHHEE,
CHCTEMaTHYeCcKoe U ITyOOoKoe 3HaHHE
MPOrpaMMHOTO MaTepHala, yMeHHe
CBOOO/IHO BBIMONHSATH 3aJaHN,
MIpeyCMOTPEHHBIE TPOrPaMMOH,
OCBOMBIIHUI OCHOBHYIO, U 3HAKOMBIN C
JOTIONTHUTENBHON uTeparypoil. OTBeT
MIOCTPOEH JIOTUYHO, MaTeprai u3araercs
YETKO, ICHO, XOPOIIHNM SI3BIKOM,
apryMEHTHUPOBAHO, YMECTHO HUCIIONIB3yETCA
WHGOPMATMOHHBIN U WILTFOCTPATUBHBIN
Marepuai (IpuMepsl U3 MPaKTHKH,
Tabnuubl, Tpaguky U T.4.). Ha Bompock
OTBEYAET KPaTKo, apryMEHTHPOBAHO,
YBEPEHHO, MO CYILECTBY.

8-7 06amoB BBICTABISIETCS, €CIIH CTYACHT
0OHapyXHJ JOCTATOYHO TITyOOKHE 3HAHMUS
MPOrpaMMHOTO MaTepHuala, yMeHHe
HCIIOIB30BaTh PaHEE MOTYUYEHHbIE 3HAHUS C
BHOBbB ITPHOOPETEHHBIMH, TIPUMEHSTH HX
Ha npaktuke. OTBET NOCTPOEH JIOTHYHO,
MaTepuai U3JaraeTcs XOPOIIUM SI3bIKOM,
npuBJeKaeTcss HH)OPMATUBHBIN 1
WTIOCTPUPOBAHHBIA MaTepHal, HO IIPH
OTBETE JI0IyCKAaeT HEKOTOPHIE
MorpemHocTH. Bonpocel, 3anaBaemble
MIpEeToiaBaTeNieM, HE BBI3bIBAIOT
CYLIECTBEHHBIX 3aTPyIHEHUH

5-6 0anIoB: CTYIEHT MTOKA3bIBACT HE
JOCTaTOYHBIH ypOBEHb 3HAHUH Y4eOHOTO U
JIEKIMOHHOTO MaTepuaa, HE B IIOJIHOM
o0beMe BiasieeT MPaKTUIECKUMHU
HaBBIKAMH, YYBCTBYET ceOs1 HEYBEPEHHO
IIpU OTBETE Ha BOIIPOCHL. B oTBeTE HE
BCEr/a IPUCYTCTBYET JIOTHKA, aPTYMEHTBI
MIPUBJIEKAIOTCS HEIOCTaTOYHO Beckue. Ha
ITOCTaBJIEHHBIE BOIIPOCHI 3aTPyAHSETCS C
OTBETaMH, MMOKA3bIBAET HEAOCTATOUHO
IyOOKHe 3HAaHUS

0-4 GanymoB: CTYJACHT MOKA3bIBACT CIIA0BIN
ypOBeHb Npo(hecCHOHANBHBIX 3HAHUH,
3aTpyAHSETCS IPH aHAJTU3€ MPAKTHYECKUX
cutyanuil. He Mmoxxet mprBecTr npuMepsl
13 peasbHOM npakTuku. HeyBepeHnHo n
JIOTUYECKH HETIOCIIE0BATENBHO U3JIaracT
Marepuai. HempaBunsHO oTBeyaeT Ha
MIOCTaBJIEHHBIE BOIPOCHI WIIH 3aTPYIHAETCS
C OTBETOM

ITaccuBHOCTE
METAJLIOB.

Jlaboparo
pHast
pabora

2 Oamna coaepkaHue (IPaBHIBHOCTH BBIBOJOB,

pacderos),

6amt-oopmiieHue, 2 6a10B 3amuTa (OTBETH Ha BOIPOCHI).
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KOJJIOKB
HYM(KOHT
PONBHBINI

cpe3)

10

KomnnoxBuym cnaercst B ycTHOM hopme 110
MpeaBapUTEIbHO 0003HAYCHHBIM
TEOPETUUECKUM BOIIPOCaM U
MaKCHMAaJIbHO olieHnBaercs B 10 0ayUIoB:
9-10 GanoB BHICTABIISIETCS, €CIIN CTYACHT
0OHapy»X1J BCECTOPOHHEE,
CHCTEMaTHYeCcKoe U ITyOOoKoe 3HaHHE
MPOrpaMMHOTO MaTepHala, yMeHHe
CBOOO/IHO BBIMONHSATH 3aJaHN,
MIpeyCMOTPEHHBIE TPOrPaMMOH,
OCBOMBIIHUI OCHOBHYIO, U 3HAKOMBIN C
JOTIONTHUTENBHON uTeparypoil. OTBeT
MIOCTPOEH JIOTUYHO, MaTeprai u3araercs
YETKO, ICHO, XOPOIIHNM SI3BIKOM,
apryMEHTHUPOBAHO, YMECTHO HUCIIONIB3yETCA
WHGOPMATMOHHBIN U WILTFOCTPATUBHBIN
Marepuai (IpuMepsl U3 MPaKTHKH,
Tabnuubl, Tpaguky U T.4.). Ha Bompock
OTBEYAET KPaTKo, apryMEHTHPOBAHO,
YBEPEHHO, MO CYILECTBY.

8-7 06amoB BBICTABISIETCS, €CIIH CTYACHT
0OHapyXHJ JOCTATOYHO TITyOOKHE 3HAHMUS
MPOrpaMMHOTO MaTepHuala, yMeHHe
HCIIOIB30BaTh PaHEE MOTYUYEHHbIE 3HAHUS C
BHOBbB ITPHOOPETEHHBIMH, TIPUMEHSTH HX
Ha npaktuke. OTBET NOCTPOEH JIOTHYHO,
MaTepuai U3JaraeTcs XOPOIIUM SI3bIKOM,
npuBJeKaeTcss HH)OPMATUBHBIN 1
WTIOCTPUPOBAHHBIA MaTepHal, HO IIPH
OTBETE JI0IyCKAaeT HEKOTOPHIE
MorpemHocTH. Bonpocel, 3anaBaemble
MIpEeToiaBaTeNieM, HE BBI3bIBAIOT
CYLIECTBEHHBIX 3aTPyIHEHUH

5-6 0anIoB: CTYIEHT MTOKA3bIBACT HE
JOCTaTOYHBIH ypOBEHb 3HAHUH Y4eOHOTO U
JIEKIMOHHOTO MaTepuaa, HE B IIOJIHOM
o0beMe BiasieeT MPaKTUIECKUMHU
HaBBIKAMH, YYBCTBYET ceOs1 HEYBEPEHHO
IIpU OTBETE Ha BOIIPOCHL. B oTBeTE HE
BCEr/a IPUCYTCTBYET JIOTHKA, aPTYMEHTBI
MIPUBJIEKAIOTCS HEIOCTaTOYHO Beckue. Ha
ITOCTaBJIEHHBIE BOIIPOCHI 3aTPyAHSETCS C
OTBETaMH, MMOKA3bIBAET HEAOCTATOUHO
IyOOKHe 3HAaHUS

0-4 GanymoB: CTYJACHT MOKA3bIBACT CIIA0BIN
ypOBeHb Npo(hecCHOHANBHBIX 3HAHUH,
3aTpyAHSETCS IPH aHAJTU3€ MPAKTHYECKUX
cutyanuil. He Mmoxxet mprBecTr npuMepsl
13 peasbHOM npakTuku. HeyBepeHnHo n
JIOTUYECKH HETIOCIIE0BATENBHO U3JIaracT
Marepuai. HempaBunsHO oTBeyaeT Ha
MIOCTaBJIEHHBIE BOIPOCHI WIIH 3aTPYIHAETCS
C OTBETOM

Hcnons3oBanue
€MKOCTHBIX
U3MEpEHUN B
H3yYCHUU
KOPpO3UHU U
3aIIUTHI
MCTAJIJIOB.

Jlaboparo
pHast
pabora

2 Oamna coaepkaHue (IPaBHIBHOCTH BBIBOJOB,

pacderos),

6amt-oopmiieHue, 2 6a10B 3amuTa (OTBETH Ha BOIPOCHI).
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Onexrpokanmni | [IpakTude 5 5 OamwIoB - CTYIEGHT CaMOCTOSITEIILHO MOXET  IPOBECTH
SIPHBIC SIBJICHUSI. CKOE ANICKTPOXVUMHYECKUE  HCHBITAHUS 10 OIICHKEC  3allUTHOMN
JluckoBEIC 3aJlaHue 3¢ (EeKTUBHOCTH HWHTUOWTOPOB, MPABWIBLHO Ja€T OICHKY UX
AIIEKTPOJIBL. JUTST MpUMEHUMOCTH. 2-4 Oayna. CTYIEHT WCIBITaBBIACT 3aTPYIHCHHS B
®DOTORNEKTPUYE |TPaKTHUEC skcnepuMeHTanbHOl uactu, 0-1 ©Oamr. CTymeHT WHCIBITaBaeT
cKast KO 3aTPyIHEHHUs] C BHIOOPOM METONWKH TIPBEACHHUS O3KCIICPUMEHTA.
MOJIApU3AIlsl | ITOTOTOBK JlemaeT HEBEpHBIC BBIBOABI NMPUMCHEHUS WHTUOUTOPOB B TEX WIH
(DOII). u HHBIX Cpe/iax.
7. IIpemMuansHBIC OaITHI 10 JloToTHUTEIbHBIE TIPEMHUAIbHBIE OAJIIBI MOTYT OBITh HAuMCIICHBI 3a
ITOCTOSTHHYIO aKTUBHOCTE Ha MPAKTHYCCKUX 3aHATHAX — 10 OamtoB
8. OTBeT Ha ’K3aMeHe 30 85-100 6ammoB  OTiMyHO
70-84 6amtoB  XopoIio
50-69 VYnoBneTBOPUTEIHHO
Menee 50 HeynosnerBopurenb
9. Hroro 3a cemectp 100

HtoroBast OIEHKa 1O DJK3aMEHY BBICTAaBIISIETCS B
YeThIpexOasIbHONW  IIIKaJe.

[TepeBon

100-6amnbHOM  peUTHHTOBOM

100-6annpHOM mIKame W B TPATUIMOHHOMN
OLIEHKK IO JUCHUIUIMHE B

TPaIUIIMOHHYIO YETHIPEX0aITbHYIO OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

0 I N D BN

. YCI0BUS CIUIOIIHOCTH MJICHOK.
. 3aKOHBI POCTA IJICHOK.

. Koppo3us B HeanekTponuTax.

1. OnpeneneHus MaCCUBHOCTH.

KO/UVIOKBUYM

Tema 4. Xumuueckas Koppo3us

. MeTons! onipeiesieHust TOJIIUH TIICHOK.

. MeTtoapl 3a1IUThI OT Ta30BOM KOPPO3HUH.

. XuMudeckasi Koppo3us B razax MpH BBICOKOH TeMIiepaType — TepMOAMHAMHUKA Mpoliecca.
. [Inenku Ha MeTasuIax, UX Kiaccu(puKamms 1 3alUTHBIE CBOMCTBA.

. BnustHue Temmnepatypbl 1 Apyrux (GakTOpoB Ha CKOPOCTh Ta30BON KOPPO3HH.

Tema 9. [TacCUBHOCTH METAIIIOB.

2. XapaKTepuCcTUKHN naccuBHOCTU U Drnage-noTeHnuall.

3. BnusiHue npupoabl MeTallia v cpelibl Ha XapakTep MacCUBaIlUu.

4. ITaccuBanus >xeje3a B a30THOU KHUCJIOTE.

5. [TaccuBHOCTH kere3a Kak cieAcTBrue oOpazoBanus Ga3zoBoro okcuaa. O6mue npeacrapieHus. [Ipumepsi.



6. Ancopbuus kak GaxTop, onpeaeNsomui naccuBHOCTh. O0Imue npeacrasienus. [IpuMepsr.

7. ConeBasi NaCCUBHOCTb.

8. IlepemnaccuBaius Wiv TPAHCIIACCUBHOE COCTOSIHUE.

9. Mcnonp30BaHME MACCUBHOCTH JIJIS 3AIUTHI OT KOPPO3UU. AHOIHAS 3alIUTA. YCIOBUS IPUMECHEHUS
AQHOJIHOM 3aILHUTHI.

10. [lenaccuBanyst 1 TUTTUHIOOOpa30BaHUeE.

KOJLUIOKBUYM (Tema 5-8)

Tema 8. BnusiHue BHelIHeN NOIspU3alMi HA BHYTPEHHUI
KOPPO3UOHHBIH TOK.

1. DnexTpoxumMuyecKas KOppo3us, JEKTPOAHbIC MOTCHIUANbI. [ €TepOreHHO-3JIEKTPOXUMHUYECKHIA,
TOMOTEHHO-3JIEKTPOXUMHUYECKUI MEXaHU3M KOPPO3HH.

2. OcOoOEHHOCTH EKTPOXUMHUECKOTO KOPPO3UOHHOTO Tporiecca. Jlenoaspusaropsl.

3. Honspuzanus. [Tpuunns! nonspuzaruu. [loaspuzainoHHbIe KPUBbIE, METOJbI CHSTHS.
4. KoHneHTparonHas noispusanus. OMU4ecKoe MajieHue HapsiyKEeHUsI.

5. AxtuBanmonHas nonspusanus. Ilepenanpsbkenue Bogopoaa.

6. OcOOEHHOCTH KOPPO3UH C BOJOPOIHOM ACTIONSPU3AMECH: TEPMOIMHAMHKA, OCHOBHBIC CTJIUU U
TIPUYHHBI.

7. OCcOOEHHOCTH KOPPO3HH C KUCIOPOTHOM ACTIONsIpHU3alieli: TePMOIMHAMUKA, OCHOBHBIE CTaIUH U
npuuuHbl. [TonHas kaTonHas nonsipu3alMoHHas KpuBas. BnusHue BOoIOponHOM nenonaspusaiy Ha
KHCIIOPOJHYIO.

9. Koppo3uonssle (mossipuzaliuonHbie auarpammsl) Barnepa-Tpayna, OBanca. Kontponupyrommii paktop
KOPPO3HH.

10. Koppo3us moj neiicTBUeM ABYX U 00JIee OKUCITUTENEH.

11. Koppo3us AByX METa/UIOB B KOHTAKTE P ACHCTBUHU OJHOTO OKHCIUTENs. Koppo3us ABYX METalIOB B
KOHTAKTE NP JCHCTBUU JBYX OKUCIUTEIEH.

12. AHaTUTUYECKOE BHIPAKEHUE CKOPOCTH KOPPO3HH.

13. IIporexropHas 3amuTa. PasznoctHelil (nuddepenu-) a¢pdext. 3amutasiii 3¢ pext. ConocraBieHue
SIBIICHUH TIOJIOXKUTETHLHOTO PAa3HOCTHOTO M 3aIIUTHOTO 3G (EKTOB.

14. BausiHue BHEIIHEN NOJSIPU3allMY HA BHYTPEHHUI KOPPO3UOHHBIHN TOK.
15. OTpunatenbHbIN 3aUTHBIN 3P HEKT.

KounrtpoJsbHnasi padora

Tema 1. TepmoguHaMuueckue IpearnocbuIku Koppo3uu. Knaccudukaius Koppo3nOHHBIX ITPOIIECCOB.
Bapuanrl
1. ITpu 100 K nns peakuuu
2Fe(t) + 02(r) U 2FeO(T)
KP =4,136x1020 I1a-1. Onpenenuts HanpasieHue npoiecca, eciau [11111712=2,026x104 I1a.

2. Bo3MoxHO 11 OKHCIIeHHE Kenne3a Ha Bo3zayxe ([ [111112= 20265 I1a) npu temneparype 1000 K, eciu
KOHCTaHTa PaBHOBECHUS PEAKIIUU

2Fe(t) + 02(r) U 2FeO(T)
nipu 3Toit Temneparype Kp = 2,42x1015 Ila-1.
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3. Ilpu 450°C naBnenue aucconuanuu NiO 1o ypaBHEHHIO
2NiO(t) U 2Ni(t) + 02(1)
paBHo Kp = 10111112 =6,906%10-26 rlla. [Toiinet mu paznoxenue NiO Ha BO3ayXe NPH HaplUaIbHOM
nasnennu kuciopozna 0,203x105 ITa? Yemy Oynet paBHo DG 1t 0o6paTHOTro mporecca B TeX ke
yCIIOBUSX?
4. YCTaHOBUTH TEPMOJUHAMHUYECKYIO BOBMOKHOCTh KOPPO3HH HUKEJIS C BOJOPOJHON ACHOJISIpU3aliei B
S-momsumbHOM pactBope NaOH npu T = 298 K, B npeanonoxenun oOpa3oBaHus TPYTHOPACTBOPHUMOTO
coenuaenus Ni(OH)2, mpousBenenue pactBopumoctu kotoporo ITP = 1,3 - 10-16. Karoxnslii mporecc
LIEJIOYHOM cpefie mpoTekaet no peakuu 2H20 + 2e < H2 + 20H-.

5. YcTaHOBUTH TEPMOAMHAMHYECKYIO BOBMOXKHOCTh KOPPO3UH XpOMa C KUCIOPOJHON U BOAOPOAHOM
nenossipusanueit B mopckoit Boae (pH = 7) npu 298 K, ecniu naBieHue Kucaopoaa v BOAOPOJA COCTABISAET
o 0,5 arm. OGpaTuMBbIii TOTEHITHAT XPOMa MPUHATH PABHBIM CTaHAAPTHOMY 00paTUMOMY ITOTEHITHATTY
Xpoma.

Bapuant 2

1. BO3MOXXHO 711 OKUCIIeHUE KoOanbpTa KUCIOpOAOM Bo3ayxa (= 1/5 atm)

2Co +02 U 2Co0

npu 450 °C, ecnu ynpyrocTs quccorannu okcuaa kooansra (I1) mpu nanHoit temneparype paBHa
5,77%10-24 I1a.

2. Ompenenuts BO3MOXKHA JIU Koppo3ust cepedpa npu 831 K ¢ oOpasoBanuem ero cynbhuaa B ra30Boi
cmecu (P = 1,013 x105 Ia), cocrosieii u3 paBHbix 00bemMoB H2 1 H2S. Koncranta paBHOBECHS peakIiu:
2Ag+ H2S « Ag2S + H2 paBHa 3,47. IIpu kakoMm JaBI€HUH CEPOBOIOPOA IPOLECC KOPPO3UU IIPU
3aJJaHHOM TeMIEpaType HEBO3MOXKEH ?

3. YcTaHOBUTH TEPMOJUHAMHYECKYIO BO3MOYKHOCTH KOPPO3UH LIMHKA C KUCIOPOJHON AENONSIpU3aluel B
HeifrpansHoM 0,7-MoJsuIbHOM BoAHOM pacTtBope ZnCl2 npu naBnenus kuciaopoaa Hajx pactBopoMm 0,1 atm
u T =25 °C. Cpennuii koapPunuent akrusHoctu ZnCl2 [+ = 0,369.

4. B pe3ynbrare KOHTaKTa ¢ MarHueM MOTEHIIMAN KaaMusl B pedHoit Bojae (pH = 7) cmecTucs B
OTpHULIATEIHHYIO CTOPOHY W TIpuHsI 3HaueHue -0,85 B. byner mn HaGmronaThCst KOppo3ust KaaMus?

5. Paccunrars JJ]C ranpBaHMUECKUX AJIEMEHTOB: 1) IIMHK B COJISTHOM KUCIIOTE; 2) JKEJIE30 B adPUPYyEMOM
HEWUTpaJapbHOM pacTBope. Mcxoas u3 aToro, HalTH U3MEeHeHHe dHepruu [ noo6ca nis peakumii Zn + 2HCI =
ZnCI2 + H21; Fe + 1/202 + H20 = Fe(OH)2. Paccuutars 3Hauennsi AG 1 CpaBHUTH CO 3HAYCHUSIMU,
MOJTyYE€HHBIMHU OOBIYHBIM TEPMOJUHAMHUECKIUM PacueToM, UCIONb3Ys JaHHbIE Ta0l..

Tema 3. MeToabl KOPPO3UOHHBIX UCCIIEIOBAHUM
KontpomnsHas padota
1. OcHOBHOM IPUUMHON BBICOKOTEMIIEPATYPHON «BaHAAMEBON» KOPPO3UH SIBIIETCS 3arpsI3HEHHOCTD
TOIJIMBA COCTMHEHUSMHI BaHaIWsl, 00pa3yIOIIUMHU IIPH CXKUTAHUU 3011y, COIEPIKAIILYIO JISTKOTIaBKU OKCHUJL
V20S5. OnpenenuTs ITyOMHHBINA OKa3aTeNlb KOPPO3UH aycTeHUTHOH ctanu Tuna X 18H10 npu ucnsitannu
Ha BO3yxe U B arMocepe TormBHbIX Ta30B npu T= 1123 K B Teuenne 120 4, eciu yObUIH Macchl

00pa3IoB cTanu ¢ miomaapio moBepxHoctu 40 cM2 cocrasinser coorBercTBeHHO 0,335 u 3,5 1. [lnoTHOCTH
cranu X18H10 paBHa 7,8 r/cm3

2. O1IeHUTh KOPPO3UOHHYIO CTOMKOCTh ITMHKA Ha Bo3ayxe npu T = 673 K. ObOpazer nuHKa ¢ TUI0maasio
noBepxHocT 30 cM2 u HayanbHOU Maccou 21,4261 1, mocne 180 4 ucnpITaHU HA BO3IyXEe UMEET MAacCCy
21,4279 1. Ilpu okuciennn nuHKa oOpasyercs okcua ZnO.

3. Paccunrarh mokasaresnb U3MEHEHHUSI MAacChl IIPU KOPPO3UH aJTIOMHUHUS B oeyme. Pasmepsl oopasua 50 x
30 x 1 MM, HauanbHas macca 4,053 1, mociie BocbMHUCYTOUHOTO ucnbiTanus - 4,0189 r. K kakoii rpymnme
KOPPO3MOHHOM CTOMKOCTH OTHOCHUTCS aJIFOMUHHI B 3TOM cpene?

4. Paccunrtars CKOpOCTh (MM/TO1) paCTBOPEHUS jKeJie3a, HaXOASIIErocs B MAaCCUBHOM COCTOSIHUU B 1 H.
pacTBOpE CEPHOM KHUCIIOTHI, €CIIM CTAlMOHAPHASI INIOTHOCTh TOKA PACTBOPEHMS JKeje3a B BUAe HOHOB Fe2+
cocrasinser 7-10-7 A/m2.



5. Koncrpykuuu u3 Hepskasetomied cranu X18HIT nmpu pabote B pacTBopax, CoAep Kalliux XJIOPUI-UOHBI,
MIOJBEPraroTCsl MUTTUHIOBOM KOppo3uu. OLIEHUTh CPEIHIO IIJIOTHOCTh TOKAa B BEPLIMHE MUTTUHIA, ECIH
DIyOWHA MUTTHHTA 32 TO/ 3KCIUTyarauuu pocturaet 6,0 - 6,5 cm. [Ipu pacuere npuHsTh, 4TO B pe3ysbTaTe
KOpPPO3HH B pacTBOP MEPEXOJUT B OCHOBHOM eJe30 B BUue HOHOB Fe2+.

JlaGoparopHasi paéora

Tema 1. TepmoguHaMuueckue IpearnocbuIKu Koppo3uu. Knaccuduxaius Koppo3nOHHBIX ITPOIIECCOB.

CTyneHT JOoJKeH cAaTh OTYET 110 JabopaTopHOi paboTe, BKIIIOYAIONINN oopMiIeHne (3aruch
HaOTIOZICHNH, pacyeThl, BHIBOJBI) U OTBETUTh HA KOHTPOJIBHBIE BOIIPOCHI

1. Hanumure ypaBHEHUS aHOAHOM M KaTOJHOW peakLui, MPOTEKAIOIIKX IPU KOPPO3UU MarHus B
pa30aBIeHHON CEPHOI KHCIIOTE.

2. Paccunraiite Benuuuny 2.J1.C. mporiecca KOppo3ul Maruus B pa30aBIeHHON CEpPHON KUCIIOTE.
3. C KaKuM KOHTPOJIEM MPOTEKAET KOPPO3us Maruus B pacrBopax pH=1, 7 ,9,?

4. Yto Ha3bIBACTCS MEPEHANPSHKEHUEM BOIOPO/IA, U OT KaKUX (PaKTOPOB OHO 3aBHCHUT?

5. N3o0pazute B 3aBUCUMOCTH CKOPOCTH KOppo3uu oT pH 1y1st anmroMuHusI.

6. 300pa3ure 1 00BSICHUTE XapaKTep 3aBUCUMOCTH CKOPOCTH KOppo3uu oT pH st 1iuHKa.

7. 3anuinTe ypaBHEHHE MPOLecca KUCIOPOAHON Aenosapu3alui U ypaBHeHne HepHcTa KUCI0pOoaHOTOo
3NIEKTPOJA.

8. 3anumure ypaBHeHue HepHcTa 1151 BOIOPOIHOIO 3IEKTpoa.

9. 3anummTe ycioBue, Npu KOTOPOM OKUCIIMTENb BBICTYNIAET B KAUE€CTBE JENOISPU3aTOpa KaTOAHON
peaKkLuu IIpyU KOPPO3HH.

Tewma 2. BHyTpeHnHue u BHenIHue (GaKTOpbl KOPPO3UU

CTyneHT JOoJKeH cAaTh OTYET 110 JabopaTopHOi paboTe, BKIIIOYAIONINN oopMiIeHHe (3aruch
HaOTIOZICHNH, pacyeThl, BHIBOJBI) U OTBETUTh HA KOHTPOJIBHBIE BOIIPOCHI

KoHTposibHBIE BOTIPOCHI JUIS 3aLIUTHI TaOOpaTOpHOM paboThI

1. Kak BrusieT pocT Temreparypbl Ha KOPpO3HUIO METAIJIOB B HEOKUCIUTENbHBIX KUCIOTaX, MPOTEKAIOIIEH C
BOJOPOAHON AenoIsipr3aueii?

2. Kak BIusieT pocT TeMnepaTrypbl Ha KOPpO3HUIO METAJUIOB B HEUTPAIBHBIX Cpeliax, MPOTEKAIOIICH C
KUCJIOPOAHOM AenoJisipu3aueii?

3. KakuM ypaBHEHHEM OLIEHUBAETCS 3aBUCHUMOCTh CKOPOCTH KOPPO3UH OT TeMIIepaTypbl?

4. Ilo xaKkoii BeIMUMHE MOXHO CYIUTh O IPUPOJIE CTAIUHU, ONIPEAEIAIONIEN CKOPOCTh TaHHOTO
KOoppo3uoHHOro npouecca? Kak ee onpenenuts?

Tema 3. MeToabl KOPPO3UOHHBIX UCCIIETOBAHUI
JlaGoparopnas pabora «DocdarupoBaHue»

CTyneHT TODKEH ciaTh OTYET 10 J1abopaTropHoi paboTe, BKIItoUaromui odhopmiieHre (3aruch
HaAOIOZICHNH, PacyeThl, BEIBOMIBI) M OTBETUTh Ha KOHTPOJIBHBIC BOITPOCHI

KoHTpopHBIE BOPOCHI 17151 3aIIATHI JIAOOPATOPHON PabOTHI
1. Oxapakrepu3yiTe MpoIecC MOATOTOBKH TTOBEPXHOCTH Tepe] HAHECEHUEM MTOKPBITHSL.
2. JInst KaKuX METaJUIOB IPUMEHSIOT (hochaTupoBaHKUE U B KAKMX YCIOBHUSIX IKCIUTyaTaIlin?

3. B uem coctout cyth o0pazoBanus pocdarHeix mieHok? Hanummre ypaBHEHNUST XUMHUECKUX PEaKIHid,
MPOTEKAONMX pU pocaTupoOBaHUH, CTATIH.

4. OnumuTe II0Chl U MUHYCHI ()OC(aTHBIX MJICHOK.

Tema 4. Xumuueckas Koppo3us

CTyaeHT TODKEH caTh OTYET MO JabopaTopHOM padoTe, BKIIFOUAIMUi odopmMiieHre (3aruch
HaOJTIOZICHNH, pacyeThl, BEIBOJIBI) U OTBETHTh HA KOHTPOJILHBIC BOITPOCHI

KoHTpoipHBIE BOPOCHI 17151 3aIIUTHI JIAOOPATOPHOH PabOTHI
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1. Kak npoBoaMTCSl TEPMUUECKOE OKCUANPOBAHHUE CTAIIU?

2. B yeM cyniHOCTh XUMUYECKOTO OKCUIMPOBAHUS CTAJINA?

3. Kak npoBoauTCcs aHOAMPOBAHUE AITFOMUHHUA?

4. Kakol pacTBOp MCIOIB3YETCS 1Sl XUMUYECKOTO OKCHIMPOBAHUS aJTFOMUHUSA?
5. Kak yBenMuuTh KOPpO3NOHHYIO CTOMKOCTh OKCUUPOBAHHBIX U3/1ETUI?

6. Kak npoBOaUTCSI OKCUIUPOBAHUE MAarHUEBBIX CIIJIAaBOB?

Tema 5. DnexkTpoxumMuyecKas KOppo3us METaIOB

CTyneHT JOoJKeH cAaTh OTYET 110 JJabopaTopHOi paboTe, BKIIOYAONINN odopMiIeHne (3aruch
HaOTIOZICHNH, pacyeThl, BHIBOBI) U OTBETUTh HA KOHTPOJIBHBIC BOIIPOCHI

KoHTposibHBIE BOTIPOCHI JUIS 3aLUTHI TaOOpaTOpHOM paboThI

. UTo Ha3bIBAETCS AIEKTPOXUMHUYECKON KOPpO3Ue?

. UTo ABNsAETCSA NEPBONPUUNHON MIEKTPOXUMHUUECKON KOppo3un?

. Kakas peakuus mpotrekaet Ha KaTojie B KUCJIOM cpene?

. Kakas peakuus npoTekaeT Ha KaTozie B LIEJIIOUHOM U HEUTpaJIbHOU cpenax?

. Kakas peakuus nporekaet Ha aHoje?

. Kakue cymiectBytot BuibI Aenoisipu3anuu’?

. Kakum 006pa3oM moaroraBnmBaroT 00pasiibl K BEIIOJHEHUIO J1a00paTOpHOU paboThI?
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. Urto mpencraBiseT coboi monspusaronHas kpuBas? Kak ¢ ee moMomipio onpeaenuTh CKOPOCTh
Koppo3uu?

Tema 6. Koppo3noHHBIE THArPaMMBI.

CTyneHT JOoJKeH cAaTh OTYET 110 JabopaTopHOi paboTe, BKIIIOYAIONINN oopMiIeHne (3aruch
HaOTIOZICHNH, pacyeThl, BHIBOJBI) U OTBETUTh HA KOHTPOJIBEHBIEC BOIIPOCHI

KoHTpoapHBIE BOPOCHI 17151 3aIIATHI JIAOOPATOPHON PabOTHI
1. Kakue cucteMsl B IEKTPOXUMHUH HAa3bIBaIOT PABHOBECHBIMU?
2. B xakux yCcloOBHsIX BO3HHUKAIOT HEPABHOBECHBIC (HEOOpATUMBIC) IMTOTCHITUAIBI?

3. Kax ompenenuTs 3HaYeHUE CTaHAAPTHOTO OKUCIUTEIbHO-BOCCTAHOBU-TENFHOTO MOTEHIIMANIA CHCTEMBI
1o rpaduKy 3aBUCUMOCTH ?

4. Ha ocHOBaHMHU KaKHX AAaHHBIX MOKHO CACJIAaTh BBIBO/ O IMPUPOAC U3MCPCHHBIX HOTGHLII/IaJIOB?

5. Kakue MeTasnisl B IIMPOKOM JHana3oHe KOHIEHTPAIUi COOCTBEHHBIX HOHOB UMEIOT 00paTUMBbIC
3HAYEHUS MOTEHIINAIOB?

6. Kaxkoti (hakTop Ha3pIBalOT KOHTpOIUpYyomuM (mumuTtupytomum)? Kak ero onpeaenurs?

Tema 7. Koppo3ust IByX METAJUIOB B KOHTAKTE

CTyneHT JOoJKeH cAaTh OTYET 110 JabopaTopHOi paboTe, BKIIIOYAIONINN oopMiIeHne (3aruch
HaOTIOZICHNH, pacyeThl, BHIBOJBI) U OTBETUTh HA KOHTPOJIBEHBIEC BOIIPOCHI

KoHTponpHBIE BOPOCH K 3aIIUTE JTA00PATOPHOH pabOTHI.

1. B yeM cyniHOCTh MPOTEKTOPHOM 3AIMUTHI?

2. Korna nienecoobpa3Ho NpuMEHSITh MPOTEKTOPHYIO 3alTUTY?

3. Kaknmu nokazarensmu xapaktepu3yercst 3PpGeKTUBHOCTh MPOTEKTOPHOMN 3aIUThI?
4. Yro Takoe paguyc AeHCTBUs IpOTEKTOpa?

5. OT 4ero 3aBUCHUT BEJIMUMHA paJnyca ACHCTBUS POTEKTOpa?

6. [Touemy B KHCIBIX CpeaX MPOTEKTOPHAs 3aIUTa UCTIOIB3YETCSl OTPAHUYEHHO?

Tema 8. BiausiHue BHEIIHEN NOMApU3aUA HA BHYTPEHHUI
KOPPO3UOHHBIHN TOK.
CTyneHT JOoJKeH cAaTh OTYET 110 JabopaTopHOi paboTe, BKIIIOYAONINN oopMiIeHHe (3aruch
HaOTIOZICHNH, pacyeThl, BHIBOJBI) U OTBETUTh HA KOHTPOJIBHBIE BOIIPOCHI



KoHTposibHBIE BOTIPOCHI JUIS 3aLIUTHI TaOOpaTOpHOM paboThI

1. B yeM 3akiiro4aercsi CyImHOCTb KaTOAHOM 3alUThI?

2. I'ne HaxoouT MpUMEHEHUE KaToHAasl 3amura’?

3. Kak paccuutbiBatotT 3amuTHbIN 3G GEeKT 1 K03 OUIIMEHT 3aIUTHOTO JEeHCTBUS?
4. B xakux cpenax HanOosee r3ppeKTUBHA KaToHast 3amuTa’?

5. I1pu kakoM MexXaHH3Me KOPPO3UU MOKHO PUMEHSATH KaTOAHYIO 3alUTY.

Tema 9. [TacCUBHOCTEH METAJIJIOB.

CTyneHT JOoJKeH cAaTh OTYET 110 JJabopaTopHOi paboTe, BKIIOYAONINN odopMiIeHne (3aruch
HaOTIOZICHNH, pacyeThl, BHIBOBI) U OTBETUTh HA KOHTPOJIHBIE BOIIPOCHI.

KoHTposibHBIE BOTIPOCHI JUIS 3aLUTHI TaOOpaTOpHOM paboThI

. Ha yeM ocHOBaHa aHOIHAs 3aILMTa BHEIITHUM HCTOYHUKOM TOKa?

. UTo Ha3bIBaIOT NaCCUBHOCTHIO MeTa/u1a? B ueM npakruyeckas 3Ha4MMOCTb TACCUBHOCTH?

. Kakymu ABII€HUAMU XapaKTEpU3yeTCsl HACTYIUICHUE TACCUBHOIO COCTOSHUA?

. Kakoii npouiecc Ha3bIBaeTCs AenaccuBanueil uiam aktuBanueit? [lepeuncnure aenaccuBaTopsl.

. OxapakTepu3yiTe OCHOBHBIE CITOCOOBI aHOTHOM 3aIUThI. YKaKUTE YCIOBHS aHOAHOM 3aIHTHI.
. I'me u B Kakux cpefax NpUMEHUMa aHOAHAs 3aInTa’?

. I300pa3ure NONHYyI0 KPUBYIO aHOAHOM MOJIAPU3ALMN U YKAKUTE XapaKTePUCTUKH NaCCUBALINU.
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. Kakue BemecTBa sSBISIIOTCS 1€TIacCUBAaTOPAMHU?

Tema 10. Mcnionb30BaHNE EMKOCTHBIX U3MEPEHUN B U3yYEHUN KOPPO3UU U 3aIIUTHI METAJIIIOB.
DneKTpoKanuUIIpHbIe SBIeHUS. J{rucKoBbBIe AnekTpoabl. Dorosnekrpudeckas noispusanus (OIIT).

CTyneHT JOoJKeH cAaTh OTYET 110 JabopaTopHOi paboTe, BKIIIOYAIONINN oopMiIeHne (3aruch
HaOTIOZICHNH, pacyeThl, BHIBOJBI) U OTBETUTh HA KOHTPOJIBEHBIEC BOIIPOCHI

KoHTposibHBIE BOTIPOCHI IS 3aLUTHI TaOOpaTOpHOM paboThI

1. Ykaxkurte craguu 3JIeKTPOIHOTO Mpolecca.

2. KaKie MEeXaHU3Mbl MacCONepeHOca Bbl 3HaeTe?

3. KakoBsl ipencraBinennst HepHcTa 0 3aKOHOMEPHOCTIX KOHBEKTUBHOU MU Py3un?

4. B yeM 3akitouaeTcst He10CTaTku Moaenu 1uddysnonnoro cios. [Ipennoxennoit Hepacrom?
5. KakoBbl oTIM4mTEIbHBIE 0COOCHHOCTH BPAIIAIOIIETOCs TUCKOBOTO JIEKTpoa?

6. Kak onpenennuts NopsaoK peakliMy ¢ UCIO0Ib30BAHUEM BPAIAIOIIEr0Cs JUCKOBOTO AIEKTpoaa’?

IIpakTnyeckoe 3aaHue 1l MPAKTHYECKOH MOATOTOBKHU

Tema 5. DnexTpoxuMuyeckas KOppo3Hsi METAJIOB

CTYJIGHT JOJIKCH JJICKTPOXUMHUYCCKUMU METOAAMHU OLICHUTD 3aIIIUTHOC HeﬁCTBI/Ie I/IHFI/I6I/ITOpOB 10
INOTHOIICHHUIO K MCTaJlJIaM HJIM CIlJIaBaM (Ha YCMOTPCHHUC HpCHO)IaBaTeJ'IH), JaTb OLICHKY IMPUMCHUMOCTH
I/IHFI/I6I/ITOpa B TCX WJIKM MHBIX aIrpCCUBHBIX Cpcaax.

Tema 10. Mcnionb3oBaHne EMKOCTHBIX U3MEPEHUM B U3Y4EHUH KOPPO3UH U 3aLUThI METAJIOB.
DneKTpoKanWUIIpHbIE BIEHUA. J{MCKOBBIE A1eKTpoabl. DoTo3nekTpuueckas nomaspusanus (OOII).

CTyZneHT AOKEH OLEHUTh CTETIEeHb afcopOLUy HHTHOUTOpa CEpOBOAOPOAHON KOPPO3UHU Ha CTAJH C
MTOMOIIbIO METO/1a IIEKTPOXUMHUECKOTO UMIIEJ]aHCa.

TecrupoBanue

Tema 3. MeTonbl KOPpO3UOHHBIX UCCIIEI0BAHUM
1. IIpeanochuIKK KOPPO3UU METAILIOB.

a) TepmonuHamMHyecKasi HEYCTOWYMBOCTh METAJUIMYECKOTO COCTOSIHUS, 00YCIOBIMBAIOIIAS
CaMOIIPOU3BOJIBHBIN IIEPEXO]] B OKUCIICHHOE COCTOSTHUE.

26



0) TepmoarHaMHUUYECKast yCTOMYMBOCTh METANIMYECKOTO COCTOSIHUSI OOJIBITMHCTBA YEPHBIX U IIBETHBIX
METAJIJIOB.

B) Hanuune npumeceit B UCIOJIb3yEeMbIX B IPOMBIIIJIEHHOCTH YEPHBIX U LIBETHBIX METAJIIOB.

r) OTcyTCcTBHE MIPUMECEH B UCTIOIb3YEMbIX B IPOMBILIUIEHHOCTH YEPHBIX U I[BETHBIX METAJIJIOB.

2. B yeM cylHOCTh XMMUYECKOTO MEXaHU3Ma KOPPO3UX METAJIOB?

a) OkucneHnre MeTasia ¥ BOCCTAHOBJICHHE OKHCIIUTENSI TPOUCXOAAT B OJJHOM aKTeE.
0) OxucieHue MeTaia 1 BOCCTAHOBIICHUE OKUCTUTEIS TIPOUCXOIAT B PA3HBIX aKTax.
B) Ilpouecc cknaabiBaeTcs U3 3-X IPOCTPAHCTBEHHO Pa3JeICHHBIX CTAAUI: OKUCICHHE MeTaia,
MEPETEKAHUE JIEKTPOHOB, BOCCTAHOBIICHUE OKUCIIUTEIIS.

r) I[Iponecc ckiiaapIBaeTCs U3 AHOAHOW PEAKIIMU OKUCIICHHS METaJlIa U KaTOJIHOM peakiuu
BOCCTAHOBJICHUSI OKUCIUTENS, MPOTEKAIOIINX HA PA3HBIX yYacTKaX MOBEPXHOCTH.

3. OcoOEHHOCTH IEKTPOXUMHUUYECKOTO KOPPO3UOHHOTO MPOIiecca.
a) 3aBUCUMOCThH CKOPOCTH Tpoliecca OT MOTEHIIHAIA.

0) He3aBrCHMMOCTBL CKOPOCTH TIpoliecca OT MOTCHIIHAIIA.

B) HezaBrcHMOCTB CKOPOCTH TIpoIiecca OT JaBJICHUS.

) 3aBHCUMOCTh CKOPOCTH TIpoliecca OT TeMIEpaTyphbl

4. YkaxxuTe NMpaBUIbHOE COOTHOILIEHNE PAaBHOBECHBIX MOTEHIMAIOB KOPPOAUPYIOLIEro Metaiia oMe u
OKHCIIUTENSI-AENOosIpU3aTopa Gaer.

a) pnen. > oMe 0) onmer. <oMe  B) pmen. = eMe 1) puen. <2 oMe

5. Uro sBAsieTCs IIaBHBIM OKUCIUTEIEM-ICTIONSIPU3aTOPOM ITPH KOPPO3UH METAJIIOB B HEUTPAIBHBIX
cpenax?
a) 02 6) H30+ B)H20 T1)OH-

6. Kakoe cocTostHuEe TOBEPXHOCTH METajlia CIIOCOOCTBYET 00Jiee BEICOKOW KOPPO3UOHHOM CTOWKOCTH?
a) [TonmupoBannoe. 0) ['py6o obpaboTaHHOE.
B) C HaKJIETIOM Ha MMOBEPXHOCTH. T) C YIAJEHHOHN C TTOBEPXHOCTH OKCHIHOU TIJICHKOM.

7. Kakve aHHOHBI BBI3BIBAIOT YBEIIMUEHNE CKOPOCTH KOPPO3UU METAIJIOB M3-32 UX aKTHBHPYIOIIETO
EUCTBUS?
a) Cl- (6) SO42- B)PO43- 1)S032-

8. BriOepute BHYTpEHHUE U BHEIIHUE (DAKTOPBI KOPPO3HH:

a) mpupoja MeTajuia; 0) CTPYKTypa CIlaBa; B) COCTOSIHHE MOBEPXHOCTU MeTajuia
I') BIUSHUE TUAPOAMHAMUYECKUX YCIOBUM 1) MEXaHWYECKHE HalpsKEHUS

OtBeT : 1) BHYTpEHHHUE ...., 2) BHEILIHUE. . ..

9. B kakux eMHULIAX U3MEPSETCs TTYOHMHHBIN MOKa3aTelh KOppO3uu?
a) MM/Ton

0) r/(cM2u)

B) A/cM2

r) cM3/(M24)

10. B ueM 3akitodaeTcsi BOIIOMOMETPUUYECKUIM METO U3MEPEHUS] CKOPOCTH KOPPO3UU?

a) B onpenenennu morepu Macchl 00pasIoB 3a ONpPEACICHHOE BPEMsT HAXOXKICHHUS B arpeCCUBHOM Cperie.

0) B omnpenenennn o6beMa BBIICIUBIIETOCS BOJOPO/IA 32 ONIPEACIICHHOE BPEeMsl HAXOKICHHS B
arpeccuBHOM cpene.

27



28

B) B onpenenennn o6beMa MomIomeHHOro KHCIOPO/Ia 3a ONpeesIEHHOE BpeMsl HAXOXKICHHS B
arpecCcuBHOM cpene.

r) B BU3yanbHOM onpeneneHnuy COCTOSHUS TOBEPXHOCTH.

Tema 4. Xumuueckas Koppo3us
1. ITpu xakom 3HaueHnn AG peakius
m Me +1n/2 02 < MemOn
OyZeT MmpoTeKaTh clieBa HapaBo?
a) AG<0
6) AG>0
B) AG=0
r)AG=1

2. YKaXUTe YCIIOBHUE CIUIONIHOCTH TUIEHKH OKCHA, 00pa3yroIIerocsi Ha MOBEPXHOCTH METaJlIa.
a) Vokx / VMe > 1

0) Vok / VMe < 1

B) Vok / VMe =1

r) Vok / VMe = 0,5

3. Ykaxxkure, Ipu KakoM 3HaueHUH Vok / VMe Ha MOBEPXHOCTH MeTalljia 00pa3yeTcsl CIUTONTHAS TIJICHKA
OKCHJIA.

a) 2,09
0) 0,79
B) 0,5

r) 11,7

4. Kakoe ypaBHEHHE BbIpa)kaeT JIMHENHBIN 3aKOH pOCTa 3aIlMTHOM IJIEHKU HA MeTale?
a) h =kt + const

0) h2 =kt
B) h = klgt
r) h= ekt

5. Kakoe ypaBHeHHE BbIpaKaeT MapadOINIeCKH 3aKOH POCTa 3aIIUTHOMN TUICHKH Ha MeTajuie?
a) h2 =kt

6) h=kt

B) h = klgt

r) h =ekt

6. Kaxkoit merasnn OpicTpo Koppoaupyet B armocdepe SO2?

a) Ni

0) Cu

B) Pt

r) Au

7. Kakoli okcuj mpeobagaeT B OKadnHe, 00pa3oBaHHOM Ha kesese Boime 6000 C?
a) FeO

6) Fe203

B) Fe304

r) CO

8. Kakoro okcuma MEeHbIIIE BCETO B OKaJIMHE, 00pa3oBaHHOW Ha kenese Boiiie 6000 C?
a) Fe203
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0) FeO
B) Fe304
r) Fe202

9. YkaxwuTe ra3, BI3bIBAIONINN 00e3yTIIepOKHBAHUE CTATH U YyTYHA.
a) CO2

0) CI2

B) N2

r) NO

10. IIpu BBeIeHNH KaKOTO COCTaBa B CTAIM OHHU CTAHOBSITCS Hanboliee )KapoCTORKUMu?
a) Cr+ Si+ Al

0) Cr

B) Cr+ Si

r) Al

Tema 5. DnexTpoxuMuyeckas KOppo3Hsi METAJIOB

1. Ykaxxute popmyny HepHera mist pacyeTa oOpaTHMOT0 IEKTPOIHOTO IMOTEHITHATIA.
a) j=jo + RT/nF In aMen+

6) m = mo + RT In aMen+
B) H30 + e =2 H2 + H20
r) AGo=-RT In Ka
2. VKaXuTe MeTall, UMEIOIINKA 00paTHUMBbIil MOTEHIMA B BOAHBIX paCTBOPAX.

a) Cu

0) Fe

B) Al

r) Mg

3. Ykaxxute MeTallj1, UMEIONNH HeOOpaTUMBIN MOTEHIIMA B BOIHBIX paCTBOpax.

a) Fe

6) Cu

B) Cd

r)Ag

4. YkaxxuTe KaToJHBINA IIPOLECC BOAOPOIHON AENOISAPU3ALIMH ITPH IEKTPOXUMUYECKON KOPPO3UU
METaJJIOB.

a) H30++e="2H2 + H20

6) O2 +2 H20 + 4e = 4 OH-

B) CuO + H20 +2e = Cu+ 2 OH-

r) R-O +4 H+ + 4e =RH2 + H20

5. VYKakuTe KaTOIHBIN MPOLECC KUCIOPOJHON NEMONISPU3ALUU IIPU dIIEKTPOXUMUYECKON KOPPO3UHU
METaJJIOB.

a) O2 +2 H20 + 4e =4 OH-

6) H30++e="2H2+ H20

B) CuO + H20 +2e = Cu+ 2 OH-

r) R-O +4 H+ + 4e =RH2 + H20

6. Ykaxxute paBUJIbHOE COOTHOLIEHHE PAaBHOBECHBIX ITOTEHIIMAIOB KOPPOAUPYIOLIETO MeTauia @Me u
OKHCIIUTENSI-AENOosIpU3aTopa Qel.

a) pzen. > eMe

0) pnemn. < oMe

B) ouer. = pMe
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r) puemn. <2 oMe
7. Oco0eHHOCTH ANEKTPOXUMHUUECKOTO KOPPO3UOHHOTO Tpoliecca.
a) 3aBUCUMOCThH CKOPOCTH Tpoliecca OT MOTEHIIHAIA.
0) He3aBuCHMMOCTBL CKOPOCTH TIpoliecca OT MOTCHIIHAIIA.
B) He3zaBHCHMOCTE CKOPOCTH TIpOIecca OT JaBIICHUS.
r) 3aBUCUMOCTb CKOPOCTH TIpoliecca OT TeMIIepaTyphbl.
8. Ha30BUTE OCHOBOIIOJIOKHUKA TEOPUH IIEKTPOXUMUUYECKOW KOPPO3HH METAJUIOB.
a) Jle ns1 Pus
0) AKUMOB
B) Posendenbn
r) ®pymkun
9. Yto sBNsIeTCS TIIaBHBIM OKHCIIUTENEM -ACTIONSIPU3aTOPOM IIPU KOPPO3UH METAJUIOB B KUCIIBIX cpefax?
a) H30+
6) 02
B) H20
r) OH-
10. Yto siBNsieTCS TIaBHBIM OKUCTUTENIEM-ICTIONIIPU3aTOPOM IIPU KOPPO3HH METAJNIOB B HEUTPaTbHBIX
cpenax?
a) 02
06) H30+
B) H20
r) OH-

4.3 IIpomexyTouHast aTTECTAIMSA 110 AUCIUIUIMHE MPOBOIUTCS B JopMe 3adeTa, IK3aMEeHa

Tunosbie Bonpocsl 3a4era (IIK-1, ITK-2)
. TepMonHaMHUYeCKUE MPEATNOCHUIKA KOPPO3HUHU.
. Kimaccugukanus Koppo3nOHHBIX MPOLIECCOB.
. BuyTpenHue u BHenHuEe (haKTOphl KOPPO3UH.
. MeToabl KOpPO3UOHHBIX UCCIEAOBAHUMN.
. XUMHYECKask KOPPO3Usl.
. 'a3oBast koppo3usi. 3aKOHBI POCTA MJICHOK Ha METAJIJIax.
. MeTozp! onpeneneHus ux TONIIUHBIL.
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. @aKTOpBI, BIUAIOLINE HA TA30BYI0 KOPPO3HIO.

9. MeToznpbl 3aIlIUThI OT ra30BOM KOPPO3HH.

10. Koppo3us B HEANEKTPOJIUTAX.

11. KauecTBeHHBIE U KOJIMUECTBEHHBIE MMOKA3aTENIU KOPPO3HUHU.

Tunosble 3axanus s 3adera (IIK-1, ITK-2)
1. PaccuuTarp 3HaueHUE NMAPIUAAIBHOTO AABICHUSA KUCIOPOJA HUYKE KOTOPOTO XUMHUUYECKasi KOPPO3HUs
HUKeIA HeBo3MoXkHa, T= 298 K.
2. PaccunTarp 3Ha4€HUE NMapUHAIBHOTO AABICHUS KUCIOPOJa HUKE KOTOPOr0 XUMHUUYECKasi KOPPO3HUst
CBHHIIA HeBO3MOXkHA, T= 298K. byner 11 OKUCIISIThCA CBUHELL, €CJIH JAaBICHUE KUCIOpOAa B BO3IyXe
cocrasut 0,21 aTMm.
3. Onpenenutb MOXKET JIM MarHUH JaTh 3allIUTHYIO OKCUJIHYIO TIJICHKY, €CJIM IJIOTHOCTh MAarHUs U OKCUIA
MarHusi COOTBETCTBEHHO paBHBI 1,74 u 3,65 r/cm3.
4. YcraHoBUTE, IOATBEPKAAETCA JIM pacueToM cooTHouleHue [Innunra-beasopaca, ycTaHOBIEHHbBIN
HKCTIIEPUMEHTAIBHBIN (DAaKT CyIIeCTBOBAHMUS CIUIONIHON OKCUAHOM IJICHKH Ha amoMuaun A1203.
I[InoTHOCTH MeTaIa ¥ OKCHAA COOTBETCTBEHHO 2,7, 3,99 r/cm3.



5. Paccunrath noka3zareib U3MEHEHHs MacChl PU KOPPO3UHU allFOMUHMS B ofieyme. Pazmepst obpasma 50 x
30 x 1 MM, HauanbHas macca 4,053 1, mocie BocbMUCYTOUHOrO ucnbeitTanus - 4,0189 r. K kakoii rpymnme
KOPPO3HOHHOM CTOMKOCTH OTHOCHUTCSI aJIIOMUHUI B 3TOi cpene?

Tunosbie Bonpocskl 3k3amena (I1K-1, I1K-2)

= 0 0N ok W=

DNeKTpOXUMHUYECKask Koppo3usi. OCHOBBI TEOPUH ANEKTPOXUMUUYECKOU KOPPO3HUH.
OCOOEHHOCTH ANEKTPOXUMHUECKOTO KOPPO3ZUOHHOTO MPOIIECCa.

[Monspuzanus. [lonspuzanmoHHbIE KPUBBIE.

Jenonspuzaius u AN pU3aTOPHI.

KoH1ieHTpaimoHHas noaspu3anus.

AxTHUBanMoHHas nossgpusanus. [lepenanpsxkenue Bogoposa.

Oco0eHHOCTH MpoIiecca ¢ BOAOPOTHOM IETIONsIpU3aIiieH.

OcobeHHOoCTH TpoIiecca ¢ KUCIOPOIHOH IeNOISIpU3aIHeH.

Kopposuonnsie auarpammel IBanca. Koppo3nonusle quarpamMmmsl Barnepa-Tpayna.
0. KonTponupyrommii pakTop KOppo3uu.

TunoBble 3apanus s sxk3amena (IIK-1, ITK-2)
1. Paccunrars moteHmuan xjaopcepedpssHoro aekrpoaa B 1 mpactrope NaCl.

2. Paccuurare J/1C nenu, cocrosuieit u3 megHoro u Bogopoasoro (PH2 = 0,2 Mlla) snekrponos B
pactBope cyabdara menu (aCu2+= 1) ¢ pH=I.

3. Paccunrarh obparumsiii noteHuuan nuHka npu T= 298K B 0,1 M pactBope cynbdara nuHka.

4. YcTaHOBUTE TEPMOJUHAMUYECKYIO BOBMOKHOCTh KOPPO3HH IIUHKA C KUCIOPOJHON JAEMONSpU3AIUEN B
HelTpansHoM 0,5 M pacTBope xjopuia IMHKA, Ipy gaBieHnu kuciopoaa 0,1 arm u T= 298K.

3.Paccuurare obpatumsiii motennuan meau B 0,01-momsutbHOM BomHOM pactBope CuSO4 mpu T= 293 K.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

3ager
€CKPHUIITOPHI (YPOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS (ITOKa3aTeIIn
Onenka Komnereniuu Hleckp peI (P ) p (
TOCTYKCHHSI pe3YJIBTaTa)
TIK-1 AHanu3upyeT U MHTEPIPETUPYET IKCIEPUMEHTANIBHBIE PE3YJIBTATh

«3a4TCHO»
(50 - 100 6anoB)

71a00paTOPHBIX KOPPO3HOHHBIX JKCIEPUMEHTOB Ha OCHOBE 3HAHMMU
TEOPETUYECKUX 3aKOHOMEPHOCTEH IEKTPOXUMUH.

Brnaneet cuctemoil MeTooB oTOOpa MaTepualia sl TEOPETUYECKUX
3aHATUM W J1a0OpaTOpHBIX PAabOT MO M3YUYCHHUIO KOPPO3UOHHON
CTOMKOCTH METAJIJIOB.

[1K-2

JleMOHCTpUpPYEeT  CHUCTEMHbIE  3HAHHA  TEOpPUU  KOPPO3UHU
METaJUIMYECKUX  MaTepuanoB,  OCHOBHbIE  3aKOHOMEPHOCTH
MPOTEKAHUS PA3IMYHBIX BUAOB KOPPO3HUH IyTH U CpecTBa OOPHOBI €
KOPPO3HOHHBIM pa3pylIeHHEM METaNION3ACTUi.

IK-1

«HE 3a4TCHO»
(0 - 49 GannoB)

He OpPUECHTUPYETCS B 0a30BBIX BOTIPOCAxX TEOPHH
AIEKTPOXUMHUECKON KOPPO3HH METAIUTMYECKUX MAaTEPHAJIOB.

He cnocoben moaOupars mMarepuai il TCOPETHYSCKUX 3aHITHH U
abopaToOpHBIX PabOT MO HW3YYCHUIO KOPPO3MOHHOW CTOMKOCTH
METaJIIOB.

[1K-2

He 3HaeT Teoputo Koppo3uu MeTauIMYeCKUX MaTepralioB, OCHOBHBIE
3aKOHOMEPHOCTHU MPOTEKaHUsl Pa3INYHbIX BHJIOB KOPPO3HH, IMyTH U
cpencTBa 0OpbOBI ¢ KOPPO3UOHHBIM PA3PYIICHUEM METAIIOU3IEIHI.

DK3aMeH
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Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTHXKCHHUSI pe3yJIbTaTa)

«OTIINYHO
(85 - 100 6anoB)

IK-1

JlemMoHCTpHUpyeT TIyOOKHE U CUCTEMHbIE 3HaHUs (DyHIaMEHTaIbHBIX
XUMHUYECKHX TOHATUH, JEKalUMX B OCHOBE TEOPUU KOPPO3UOHHBIX
MIPOLIECCOB B Ta30BbIX U JKHUJIKHX 3JIEKTPOIIPOBOASIINX CPEIax;
Bnageer koHumeniueidl KOMIUIEKCHOTO  OOECIEUEHMs]  3alUThl
MaTepuaioB OT KOPPO3UHU B TOM UHCJIE MO 3IEKTPOXUMUYECKON
3aluTe BHYTPEHHEH MOBEPXHOCTH METAJUIMYECKUX KOHCTPYKLIUN
Crioco0OeH mpenIokUTh U OOOCHOBAaTh DS METONOB IPOBEACHUS
HKCHEPUMEHTA MO0 M3YyYEHHUIO0 KOPPO3UOHHON CTOMKOCTH METAIJIOB U
WX 3alUTe, MO  DJIEKTPOXMMHYECKOM  3alllUTe BHYTPEHHEH
MOBEPXHOCTU METANINYECKUX KOHCTPYKIIUH

OTBeT MNOCTPOEH JIOTMYHO, MaTepuaj U3Jaraercs 4YeTKO, SCHO,
XOPOIIUM S3BIKOM, apPTyMEHTHPOBAHO

[K-2

JleMoHCTpUpyeT TiIyOOKME M CUCTEMHBIE 3HAHUS  TEOPHUHU
XUMUYECKOM U JJIEKTPOXUMMUYECKONM KOPPO3UH METALNINYECKUX
MaTepuajioB, OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHMs ITUX BHJIOB
KOPPO3UH MYTH U CPeACTBa OOPHOBI C KOPPO3UOHHBIM pa3pyllIeHUEM
METAJITIOU3ACIINN.

AHanM3upoBaTh MEXaHU3M KOPPO3MOHHOTO Tpolecca U OObSICHATh
pe3yNIbTaThl 1a00PaTOPHBIX KOPPO3UOHHBIX SKCIIEPUMEHTOB.
[Ipenyiaraer myTH UCCIIENOBaHUsA, IUIAH NPOBEACHUS 3KCIIEPUMEHTA
[0 DJIEKTPOXMMHMYECKOW 3aIIUTEe IMOA3EMHBIX U  IIOABOIHBIX
METAJIINYECKUX KOHCTPYKIIMM.

OTBeT NOCTPOEH JIOTMYHO, MaTepuaj M3jaraercsi 4YeTKO, SCHO,
XOPOILUM SI3BIKOM, ApTYMEHTUPOBAHO

«XOPOIIIO
(70 - 84 6amoB)

IK-1

JleMOHCTpUpYyeT  JOCTATOYHBIA  YPOBEHb 3HAHUM  OCHOBHBIX
(GbyHIaMEHTaIbHBIX MOHITHA TEOPUH B OOJACTH ANIEKTPOXUMHUH U
KOPPO3HH METAJUIOB.

Bnageer ocHoBHBIMEH ~ MeTogamMu ~ OTOOpa  MaTepuaia IS
TEOPETHUYECKUX 3aHATUA W JIAOOPATOPHBIX PabOT MO H3YYCHHIO
KOPPO3MOHHON CTOMKOCTH METAJIOB U AJIEKTPOXUMHUYECKOHN 3aINUTE
BHYTPEHHEH MOBEPXHOCTU METAINTNYECKUX KOHCTPYKIUH

OTBeT MOCTPOEH JOTMYHO, MaTepraj U3JIaraeTcsi XOPOILIUM SI3bIKOM.

[1K-2

JleMOHCTpUpYyeT  JOCTATOYHBIA  YPOBEHb  3HAHUM  OCHOBHBIX
(GbyHIaMEHTaIbHBIX MOHITHA TEOPUH B OOJACTH NIEKTPOXUMHUH U
KOPPO3HH METAJUIOB.

Crioco0eH mpoaHaIM3UPOBATh MPEUIOKEHHBIN TUIaH HCCIIEOBAHUS
M0 U3YyYECHUIO MEXaHU3Ma, KOPPO3MOHHOM CTOMKOCTH METAJUIOB, IO
ANIIEKTPOXMMHUYECKON  3alMTe€  MOA3€MHBIX W TOABOIHBIX
METaNINYECKUX KOHCTPYKIUH.

OTBeT MOCTPOEH JOTMYHO, MaTeprajl U3JIaraeTcsi XOPOILIUM SI3bIKOM.

«YAOBJICTBOPHUTCIBHO»

IK-1

JleMOHCTpHUpPYET 3HAHUE HEKOTOPHIX (YHIAMEHTAIbHBIX 3aKOHOB
o0meid W XUMHUYECKOHM TEPMOJWHAMUKH, 3aKOHOMEPHOCTEH
AIIEKTPOXUMHUH.

AHanu3upyeT NpPeUIOKEHHBIM TUIaH MCCIENOBaHUS IO H3YyYEHHUIO
MEXaHHU3Ma, KOPPO3HMOHHOW CTOWKOCTH BHYTPEHHEW IMOBEPXHOCTH
METaNINYECKUX KOHCTPYKIUH.

Bnageer otnmenpHeIMH @ MeTOAaMH  OTOOpa  Marepuana s
TEOPETHUYECKUX 3aHATUA W JIAOOPATOPHBIX PabOT MO H3YYCHHIO
KOPPO3MOHHOM CTOMKOCTH METAJIOB.

OTBeT He Bcerma JIOTUYHO BBICTPOEH, BOIMPOCHI, 3a/JaBa€MbIe
MIPETo/1aBaTesIeM, BbI3bIBAIOT 3aTPYIHEHHUS
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(50 - 69 bamnnos) TK-2 JIEeMOHCTPUPYET 3HAHME HEKOTOPHIX (YyHIAMEHTAIBHBIX 3aKOHOB
obmeil W XUMHUYECKOW TEpMOAMHAMHUKH, 3aKOHOMEPHOCTEH
IIEKTPOXHMHUH.

AHanu3upyeT NpeIoKEHHBIN IUIaH MCCIEAO0BaHUSA 10 HU3YYEHHIO
MEXaHU3Ma, KOPPO3MOHHOW CTOMKOCTH BHYTPEHHEH IIOBEPXHOCTH
METAJNINYECKUX KOHCTPYKIUH.

Bnaneer otmenbHBIMH  MeTOgaMHM  OTOOpa  Marepuana Ul
TEOPETUYECKUX 3aHATUH M JaOOpaTOpHBIX padoT MO H3YUYCHHIO
KOPPO3MOHHOM CTOMKOCTH METAJIOB.

OTBeT He Bcerna JIOTUYHO BBICTPOEH, BOINPOCHI, 3a/1aBAEMBbIE
IIPETIO/IaBaTENEM, BbI3bIBAIOT 3aTPYIHEHUS

IK-1 He opuentupyercss B  0a30BBIX TEOPETHMUECKHUX  BOMPOCAX
XUMHUYECKON TePMOAMHAMUKH, HJIEKTPOXUMHUH.

He MoxeT mnpuMEHUTh TEOpUIO [IJi1 aHajdu3a KOHKPETHOM
MPAaKTUYECKON CUTYalUH.

HenpaBuibHO OTBe4aeT Ha MOCTAaBJIEHHBIE  BOIPOCHl WU
3aTPYIHSETCS C OTBETOM

«HCYAOBJICTBOPUTCIILHO»

[IK-2
(vence 50 6a10B) He opuentupyercs B 0a30BBIX TEOPETHUYECKHX  BOMPOCAX

XUMUYECKON TEPMOIUHAMUKH, IIEKTPOXUMHUH.

He Moxer npuUMEHUTb TEOPHUIO Ul aHalIu3a KOHKPETHOMN
[IPAKTUYECKOM  CUTyalluH II0  DJJIEKTPOXUMHUYECKOM  3aluTe
MIOJ3EMHBIX U ITOABOAHBIX METAJUIMYECKUX KOHCTPYKIUN.
HenpaBuibHO  OoTBe4aeT Ha  IIOCTABIEHHBIE  BOIPOCH  WIH
3aTPyAHSETCS C OTBETOM.

5. Metoanueckue yKkazaHus JJisi 00y4al0UIUXCsl 10 OCBOEHHM IO TMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OPraHU3aUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanremM paboueii mporpammbl aucturumabl (PIT[]), koTopast ompenenseT comepskaHue, oObem, a
TaK)Ke MOPSAIOK U3YUESHHsI U MTPEToAaBaHus yueOHOM TUCIUIUIMHEIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUEHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHMe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
peKxoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHuUE,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJIi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMy 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAHHOM JOMOIHUTEIbHOU
TUTEPATYPBL;

- TIPYU CAMOCTOATEILHOM U3YYEHHU TEOPETUYECKONW TEMBI CAENaTh KOHCIEKT, UCIOb3YysI PEKOMEHI0BaHHbIE
B PII/] ucrounuku, npodeccrnoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepHalibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit
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PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (OpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHUKOB U JINTEPATYpPBI I10 TEMATUKE JICKLIUN.

KoHCHeKT JIeKInu JOIKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax paclieuyaTKH BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JMUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpA, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh NOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XO4Yy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIrO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbU MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 00001eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHalMy 10 OATOTOBKE K OTAEIBHBIM 3a/IaHUSM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpOCam
MPAKTHYECKOTO 3aHATUS C LIEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OL[CHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATEIIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTABICHHON yueOHOIl 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMH M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepHUaa;

- PallMOHAJILHOCTb UCIIOJIBb30BaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllUN: AKTYaJIbHOCTh TEMBI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PECypChl. COOTBETCTBHUE CONEPXKAHHS M JUTEPATYphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIIEHOCTD U JIOTHYHOCTh MPE3CHTYEMOTO Marepuara,

- odopMiieHHE Mpe3eHTAlMU: 00bheM (OMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaATOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaME€HTa, SMOIMOHAJIBHOCTh, YMCHHUC
OTBETUTH HAa BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:
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- CoJepXaHWE BBICTYIUICHHUS: JIOTUYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH IJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHaTbHOW WU y4eOHOU
JEeSATeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Hprrankosa JI.E., Burnoposuu B.U., [To3nusakos A.Il. Beenenne B Teopuio KOPPO3UU METAJLIOB : y4eO.
nocobwue 1y1s By30B. - Tam60B: U3n-Bo TT'Y, 2002. - 310 c.

2. Burnoposuu B.UM., IlpirankoBa JI.LE. KuHeTnka M MeXaHH3M OJJEKTPOAHBIX PEAKLUN B IpOLECCAX
KOPPO3HMH METAJUIOB : y4e0. mocobue ans xuMm. dak. yH-ToB. - U31. 2-e, mepepald. u gom.. - Tamb6oB: U3n-Bo
Ilepmnna P.B., 2010. - 127 c.

3. UprankoBa JI.E., Burnoposuu B.U. JlaGopaTopHBIii NPakTHKyM IO XHUMHYECKOMY COMPOTHBIIECHHUIO

MaTepHaJIOB U 3alUTe OT KOPPO3UH : yuebd. mocodbue st XuM. ¢ak. yH-TOB. - 131, 2-e, mepepald. u go1.. -
Tamb60B: M3a-o [lepmmuna P.B., 2010. - 197 c.

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. Burnopouu B.W., [pirankoBa JLE. DiekTpoxuMHuueckoe M KOPPO3MOHHOE IMOBEICHUE METAIOB B
KHCJIBIX CITUPTOBBIX U BOIHO-CIIUPTOBBIX cpeaax : [MoHorpadwus]. - M.: Pannorexnuka, 2009. - 327 c.

2. Burgmoposuu B.U., Lpirankosa JLE., Ilo3nusaxo A.Il., Illens H.B. Hayunble OCHOBBI, mpakTHKa
CO3JJaHMs 1 HOMEHKJIaTypa aHTUKOPPO3MOHHBIX KOHCEPBALMOHHBIX MaTepuasoB : Y4el. mocobue i XuMm.
¢ax. yH-ToB. - Tam60B: M3n-8o TT'Y, 2001. - 192 c.

3. benornazoB C.M. DnekTpoxuMHyecKuil Bogopox u metauibl. [loBenenue, 60opbda ¢ OXpynunBaHHEM. -
Kanununrpaa: N3n-so Kannnunrpazackoro roc. ys-ta, 2004. - 320 c.

6.3 Meroauueckue pa3paboTKH:

1. Anexuna O.B., Bepsexuna H.B. W3yueHne KHHETHMKH O3JIEKTPOAHBIX MPOIECCOB  HA
noTeHuocrare-ragpBanocrare [PC-Pro : wmetox. ykasanuss Kk 7a00p. MPaKTHKyMy IO XHUMHY.
COTIPOTHUBJICHUIO MAaTEPHAJIOB U 3aIlIUTE OT KOoppo3uH. - Tam6oB: M3a-so TI'Y, 2010. - 25 c.

2. lpirankoBa JI.E. JIaGoparopHbie pabOThI IO UMIIEAAHCHOW CHEKTPOCKOMHH : y4eb. mocodue isl CTy.
xuM. ¢ak. yH-ToB. - Tam60B: NU3a-Bo [lepmmna P.B., 2008. - 32 c.

6.4 1Hble NICTOUYHUKH:

1. UHTepHeT-aHUMKIONEAUN - http://www.rubicon.com/

2. DnexkTtpoHHas Oubnuoreka couumonoruueckoro ¢akynsrera MI'Y wumenn M.B. JlomoHocoBa -
http://lib.socio.msu.ru/l/library

3. DOnexrpoHHas Bepcus «COLMOJIIOTMYECKOTO XXypHana», H3aaBaeMoro Poccuiickoil akazeMuell Hayk
Wucturyrom cormonorun PAH - www.nir.ru/socio/scipubl/socjour.htm

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIE 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATUN 11O JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUaAJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ yqe6HHe AyauTOpruun Jid TIPOBCACHUA 3aHATUN JICKIUOHHOI'O M CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYLIEr0 KOHTPOJIA M IPOMEXKYTOYHOM arrecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM

MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllMMU JJIs1 TIPeICTaBIeHus yueOHo nHpopManuu
OO0JIBIIION ayTUTOPHH.
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[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpAUd (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JIuneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTiedYeHHE:

Kaspersky Endpoint Security mist 6usneca - CranpaptHeiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Omneparmonnas cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Hayunas osnekrtponHas Oubnuoreka Poccuiickoit akamemun  ecrectBozHanus. —  URL:
https://www.monographies.ru

2.  VYuuBepcuTeTckas OMONMOTEKa  OHJIAHH:  DJIEKTPOHHO-OMONMoTreuHas  cuctema. —  URL:
https://biblioclub.ru

3. DNEeKTpOHHBIN KaTajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:

http://biblio.tsutmb.ru/elektronnyij-katalog

JIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpenopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BaTEILHON CPEie YHUBEPCUTETA.



