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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

ITIK-1 CriocoGeH BBIMOMHATH paOOTHI MO 3aIUTE BHYTPEHHEH MTOBEPXHOCTH METAIOKOHCTPYKIIMHA OT KOPPO3H
I1K-2 CriocoGeH oCyIecTBISITh PyKOBOJCTBO pabOTaMU MO AIIEKTPOXUMHUECKON 3AIIUTE MOI3EMHBIX H MOJIB

1.2 Tumsl 32124 ipoeccHoHaNbHON AEITETbHOCTH, K KOTOPBIM TOTOBSITCSI O0yJaroIIuecs B paMKaX OCBOSHH
- OpPraHU3aIMOHHO-YTIPABICHYECKUI
- TEXHOJIOTUYECKUI

1.3 JlucuuruiiHa OpPUEHTHPOBaHA HA TIOATOTOBKY OOydYarommxcsi K MpodecCHOHaIbHOU AeITeIhbHOCT
XHUMHKO-TEXHOJIOTHYECKOE MPOU3BOJACTBO (B cdepe ONTUMHU3AIUU CYHISCTBYIOIIUX W pa3paOOTKU HOBBI
MONTyYeHUsSI U aHaJIu3a MPOAYKIHU, B cepe KOHTPOIS KadecTBa ChIPhs, MOTy(haOpUKaToB M TOTOBOW Mpoa
ceprudukanuu npoaykuuu), 40 CkBO3HBIE BHIBI MPOPECCHOHATHHONW ACSITEILHOCTH B MPOMBIILICHHOC
OTBITHO-KOHCTPYKTOPCKHUX Pa3pabOTOK U BHEAPCHHUS XUMUYECKOW MPOAYKIMH PA3TUYHOTO Ha3HAUCHUS, B
TEXHUYECKOTO0 KOHTPOJISI KaYeCTBA MPOLYKIIUH )

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

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(yHKIMH / TPYAOBBIC

Kon n HammenoBaHue
xommerennuu GIOC
BO, HeoOxonumoit s

17001 .
(dbopmupoBaHUS WuankaTopsl JOCTHKEHHS KOMIICTSHITHN
npoheccroHalbHbIC

., TPYJOBOTO WU

neicTBus (Tipu
podecCHOHAIbHOTO
HATIAH N
JCHCTBHSI

npodcranaapTa)

- C/04.6 PyxoBoacTBO [IK-1 Cnocoben PazpabarbiBaeT 1UIaH MEPONPUATHH MO 3alUTe
paboramu 1o BBITIOJTHATH PabOTHI IO BHYTPEHHEH MOBEPXHOCTH METAJUIOKOHCTPYKIIUH
ANMEKTPOXUMUIECKOU 3alIUTe BHYTPEHHEH OT KOppO3UHU
3alIUTe BHYTPEHHEH MOBEPXHOCTH
MOBEPXHOCTH METaTOKOHCTPYKIHA OT
METaJUTMYECKUX KOPpO3UH
KOHCTPYKLIHH

- C/02.6 PykoBOACTBO [TIK-2 Cniocoben 3HaeT TEOPHIO XUMHAIECKOU u
paboramu 1o OCYIIECTBISATH ANEKTPOXUMHUICCKON KOPPO3HU METAJLTHYECKUX
ANEKTPOXUMUIECKOM PYKOBOJICTBO paboTaMu MaTepHaoB, OCHOBHBIE 3aKOHOMEPHOCTH
3alUTE MOPCKUX O AIIEKTPOXUMUICCKOM MPOTEKaHUSI DTUX BUJIOB KOPPO3WH IyTH W
METAIUTHIECKUX 3alIUTe TTOI3EMHBIX U cpencTsa 00pBOBI c KOPPO3UOHHBIM
KOHCTPYKITHHA TIOJIBOTHBIX paspyleHHeM METaIOU3IeITHA

METAUTHYECKUX
KOHCTPYKIIMI

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

I1K-1 CriocoGeH BHIMOMHATH paboThI 10 3alIUTe BHYTPEHHEH TOBEPXHOCTH METAJIOKOHCTP

Ne HaumenoBanue dopm
/1 JIACLIVIUINH, a

OTIPEIICIISTFOTITIX o0yue
MEXIUCITUTUINHAD HUSA

HBIC CBA3U Oynas

(cemec

D)

6|8




1 |AganTamuonHas +
NUCHUILIMHA I
MHBAJIAIOB U JIUII C
OB3

"ConmanbHas
SKOJIOTHS"

2 [Marudutopst +
KOppO3UH
METaJUIOB

3 |Kopposwust +
METaJJIOB C
BOZOPOTHOM
JleTiofsipu3anuen

4 |CmaunBaHue u +
ancopOITus

5 | Texnonoruueckas +
MPaKTHKA

I1K-2 Cnoco0eH OCyIIeCTBIATh PYKOBOJACTBO pabOTaMU MO 3JIEKTPOXUMHUYECKOW 3alily
METAJUTMYECKUX KOHCTPYKIHHA

Ne HaumenoBanue dopm
/1 JIACLIVIUINH, a
OTIPEIICIISTFOTITIX o0yue
MEXIUCITUTUINHAD HUSA
HBIC CBA3U Oynas

(cemec
D)
6 |8

1 |ApanTammoHHas
IUCIUILUIMHA IS
MHBAJIAIOB U JIUII C
OB3

"ConmanbHas
SKOJIOTHSA"

2 [Marudutopst +
KOppO3UH
METaJUIOB

3 |Kopposwust +
METaJIOB C
BOZOPOHOM
JleTiofsipu3anuen

4 |CmaunBaHue 1 +
ancopOITus

5 | Texnonoruueckas +
MPaKTHKA

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

JuctunnuHa «Teopus KOPpO3UK METAIIOB» OTHOCHUTCS K 4acTH, (OpMUPYEeMON yYaCTHHKaMHU 0OpazoBare:
OII o nanpasnenuto noaroroku 04.03.01 - Xumus.

Hucuumnunna «Teopus KOppo3uu METaioBy U3ydaeTcs B 7, 8 ceMecTpax.

3.00beM U coep:kaHMe TUCHHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 8 3.€.
Ounas: 8 3.e.



Bun yue6HO# paboThI Qunaz |
(Bcero 4acos|
OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 288
KonTaktHas pabora 212
Jlexuuu (Jlexummn) 108
Jlaboparopnsie (JIab. pab.) 104
CamocrositenbHas pabota (CP) 40
DK3aMeH 36
3auer -

3.2.Conepxanue Kypca:

No HazBanue pasnena/rl  Bun yaeOHoH @OpMBI TEKYIIIETO KO
TEeMBI paboThI, yac.
Jlexy JIaG.| CP
uu | pao.
O]l 0O0|O
7 cemecTp
1 TepmonuHamMuueckug JlaboparopHas padq
MPEATOCBITKE KOPPOY || o | 4 KontponpsHnas padd
Knaccudukanus
KOPPO3HOHHBIX TPOI]
2 BnyTtpennue u BHem] ol gl a JlaGopatopHas padi
(hakTOpBI KOPPO3UHU
3 MeTo1b1 KOPPO3HOHH JlaboparopHas pa0dq
HCCIIEIOBAHUI 12| 8 | 4 KonTponsHas pabdo]
TectupoBanue
4 XuMuueckas Koppos! 131 101 10 JlaGoparophas padq
KOJUIOKBHYM; TecTup
8 cemecTp
5 DIEKTPOXUMHUYECKAs Jlaboparopnas pa0dq
KOpPO3HsI METAJIIIOB TectupoBanue;
I
12 10 2 | Ipaktuueckoe 3ana
JUISL IPaKTHYECKO]
MOJTOTOBKH
6 Koppo3nonusie ol 1l 2 JlaGopatopHas padi
JarpamMmbl.
7 Kopposus nByx mera 2 |l 1ol 4 JlaGopatopHas padi
KOHTAaKTe
8 Brnusiaue BHenHeH Jlaboparopnas padq
MoNApH3aLuK Ha g | 10l 2 KOJUIOKBUYM
BHYTPEHHUHN
KOPPO3UOHHBIHN TOK.
9 ITaccuBHOCTS MeTamy] 8 | 12| 4 JlaGopatopHas padi
10 |(Mcnonb3oBaHHE eMK( JlaGoparophas padq
U3MEPEHUH B N3yUeH] CobecenoBanue;
KOPPO3HH U 3aITUTHI [TpakTudeckoe 3aaa
METAJIJIOB. JUISL IPAKTUYECKOJ
I
DneKTpoKanwuIApHb] 8 12 4 MOATOTOBKH
siBNIeHUS1. [[UCKOBbIE
AIIEKTPO/IBI.
@oronneKTpUUeCcKas

nossipuzarus (OIIT)




Tema 1. TepmMonnHaMu4ecKkne npeanocbuiku koppo3nu. Kiiaccnpukanusi KoOppo3MoOHHBIX MPOLECCOB.
(ITIK-1)
Jlexknus.

OcHoBHbIE TOHATUSA U TepMuHosorus. Kopposus, KOppO3HOHHYIO CHCTEMY, KOPPO3HOHHBIE NMPOAYKTHI, K
ACIIEKTHI, XapaKTEePU3YyIOLUE 3HAYMMOCTb KOPPO3UOHHBIX MCCIIEIOBAaHUMN.

TepmonuHaMudeckast BEpOSTHOCTh OOpa30BaHUs MPOIYKTOB OKUCIICHUS! HA TOBEPXHOCTH METAaJLIA.

Krnaccudukanus KOppO3HOHHBIX MPOIECCOB M BUIBI KOPPO3UHU: MO MEXAHU3MY B3aUMOJCHCTBUS METasy
KOPPO3HOHHOM Cpefibl U YCIOBUSAM MPOTEKAHUS MPOIlecca; Mo XapakTepy KOPPO3UOHHBIX Pa3pylIeHUN; 10 B
KOTOPBIM TIO/IBEpraeTcs MeTasl OJHOBPEMEHHO C JeHCTBHEM KOPPO3UOHHOM Cpebl.

JlaboparopHbie padoThbI.

Hean padoTsl cocToUT B H3ydYeHuu BaussHus pH Ha koppo3uonHoe noBeaeHue maruus. Kopposus
u3y4yaercs o 00bemMy Bbl/IeJICHHOTO BOA0POAa B Koppo3uMeTpax B pactsopax ¢ pH or 1 xo 12.

3apanue.
1. O3HaKOMHTCSI ¢ TEOPETUIESCKUM MAaTEPHATIOM K JTAOOPaTOpHOU paboTe mpeacTaBIeHHON B 1a00paTOpHOM T
2. BemomaHuTh 1ab0paTopHyto paboTy COMIACHO AJITOPUTMY METOIUKH IKCIIEPUMEHTA.

3. Pe3ynbrarhl ONBITOB IpeACTaBUTH Tpaduuecku B koopauHarax K, cm3/M2 yac - t,uac ans Kaxaoi cpensl
180 muH.

4. Cnenarb BbIBOJ O BIMSHUM ITPOAOKUTEIBHOCTH UCIIBITAHUIN Ha CKOPOCTh KOppo3uu U BiusHue pH cpenp
KoHTpoJibHBbIE BONPOCHI /ISl 3A1UUTHI JIA00PATOPHOIT padoThI.
1. Hanumwure ypaBHEHUS! aHOIHOW M KaTOAHOM peakIyii, MpOTEKAIOUINX MPU KOPPO3UU MarHus B pa30aBieHt
2. Paccuuraiite Benmnuuny 3.J1.C. mporiecca KOppo3uH MarHus B pa30aBICHHON CEPHOM KUCIIOTE.
3. C KakuM KOHTPOJIEM IIPOTEKAET KOPpo3us Maruus B pacrsopax pH=1, 7,9, ?
4. YUTo Ha3bIBaeTCs MIEPECHANPSHKEHUEM BOIOPO/IA, M OT KaKuX (DAKTOPOB OHO 3aBUCHUT?

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1) [ToaroroBka Kk TeKyIeMy KOHTPOIIO (TECT, KOHTPOJIbHAsI paboTa), mpopadoTaTh TEOPETHUECKUI
PEKOMEHYEMYIO JIUTEPATY Y.

2)  TloaroroBUTH OTBETHI HA BOMPOCHI:

. HazoBuTe 0CHOBHBIE MOKa3aTeu yuiepoa, HaHOCUMOTO Koppo3ueld. Kakue BubI HoTeps Bbl 3HaeTe?

. Oxapakrepusyiite cocrosiHue Metamuiodonaa Poccuiickoit deneparym.

. laiTe onpezeseHre TepMUHA «KKOPPO3US».

. Kakoi#t TepmogmHamMudeckoit GyHKITMEH XapaKTepru3yeTcsl BEPOSITHOCTh MEPEX0/1a METAIJIOB B HOHHOE COC”
. K kakomy Tumy npouecca — roMOreHHOMY WJIM F€T€POT€HHOMY — OTHOCUTCSI KOppO3us?

. [IpuBeauTe onpeneneHne XUMUYECKOU U SJIEKTPOXUMUYECKON KOPPO3UH.

. Ilepeuniciute OCHOBHBIE BUJIbI KOPPO3HH.

~N N N kW

. Kak MmoxHO KaccudummpoBaTh Ipoiecc KOPPO3HUH 10 BULY pa3pyIIeHUN?

Tema 2. BuyTpennue u BHeninue ¢paxkropol koppo3un (I1K-1)
Jlekumus.

BuyTpennue (aktopbl KOppO3UHU: TEPMOJMHAMHUECKHM, COCTOSHUE MOBEPXHOCTH, CTPYKTypHas reTepore
kopposuu: pH cpenbl, ypoBeHb U MPUPOAA MUHEPATU3AMH HEUTPATIbHBIX PaCTBOPOB, THIPOAMHAMUYECKHE
Y 3HaKOIIepEMEHHbBIE HANPSKEHHS] Ha METaJlI.

JlaboparopHbie padoThbI.
Binsinne TeMnepaTypbl Ha KOPPO3HI0 METAJJIOB)

Hean padorsi: UcciienoBars BIMAHHE TeMIEPATYPbl HA CKOPOCTh KOPPO3UHM METAJLJIOB B PaCcTBOpax
KHCJIOT B YCJOBHAAX MOCTOSIHCTBA MOTEHUHMAJIA M YCTAHOBUTH XaPAKTEP KOHTPOJISA KOPPO3HMOHHOIO
npoiecca.

3aganmue.

1. BeimonHuTh 1a00patopHyto paboTy COIIaCHO alTOPUTMY METOJUKH SKCICPUMEHTA.



2. Ha ocHOBaHUM SKCIEPUMEHTAJIBHBIX JAHHBIX MOCTPOUTH rpaduk B koopauHarax InKcp — 1/T K. Haiity
sHepruu aktuBau Esdd n nmocTossHHON A M MpOBEpUTH MPABUIBHOCTH MOTYYEHHOTO SMIUPUUYECKOTO Ypa
CKOPOCTH KOPpPO3MM METajljla B PAacTBOPE KUCIOTHI: PACCUUTATh IO TOIYYEHHOW SMIHMpHYECKor (hopmy:
TeMIIepaTypbl U CPAaBHUTD €T0 C ONBITHBIM 3HAUCHHEM.

3. Ha ocnoBanuu BenmuuuHbl Eadd crenars BEIBOJ 0 XapakTepe KOHTPOJISi KOPPO3UOHHOTO MpoIiecca.

KonTpoJsibHBbIC BONIPOCHI IS 321U THI JIA0OPaTOPHOiIi padoThI

1. Kak BnusieT pocT TeMrneparypbl Ha KOPPO3HIO METAJUIOB B HEOKUCIIUTENIbHBIX KUCIOTAX, IPOTEKAIOIIEH C E

2. Kak BiauseT pocT TeMneparypbl Ha KOPpO3HUIO0 METAJUIOB B HEUTPAJIBHBIX TCPEIax, MPOTEKAIOIIEH C KUCIOL

2. Kakum ypaBHEHHUEM OLIEHHUBAETCS 3aBUCUMOCTH CKOPOCTH KOPPO3UH OT TEMIIEpaTyphl?

3. Ilo xako#l BeTMYMHE MOYKHO CYIUTh O IPUPOJIE CTAIUH, ONIPEIECTSAIONIEH CKOPOCTh JAHHOTO KOPPO3UOHHOT!
3ananus 1J151 CAMOCTOSITEILHOI padoThI.

1) [ToaroroBka K TeKyIeMy KOHTPOIIO (TECTUPOBAHHKE ), TPOPA00TATh TEOPETHUCCKUN MaTepHUall: KOHCIIEKTHI

JTUTEpaTypy.
2) OxapakTepusyiTe BIUsHIE OCHOBHBIX (hakTopoB (pH cpenbl, ypoBeHBb U MPUPOIa MUHEPATU3AIUHA HEUTPE
TUIPOJMHAMHYECKHE YCIOBUS, TEMIIEpATypa, IEPEMEHHbIE U 3HaKOTIEpEMEHHbIE HAPSHKEHUST Ha METaJlL. ) He
nporecca.

Tema 3. MeToabl kKoppo3uoHHbIX uccaeaosanuii (I1K-2)

Jlekumus.
OcHoOBHBIE METOABI HcclefoBaHUs: 1) mabopatopHbie, 2) mojeBble, 3) HaTypHble. [lokazarenmu Koppc
KoJM4ecTBeHHbIe. KauecTBeHHbIE: BHU3yallbHbIE, MAaKpPOCKONUYECKHME W MHKpockornuuyeckue. Kommuuectr
IPaBUMETPUIECCKUIA METO/, 2) BOJIOMOMETPHUUECCKUNA METOII, 3) M0 M3MEPEHHUI0 TOJIIMHBI 00pas3la u Tiyoun
KOJTMYECTBEHHOMY aHalIM3y MHpoObl pacTBOpa, 5) MO M3MEHEHHIO MEXaHHMYECKHX CBOMCTB IMpPH pacTsLKe
UCCJIEIOBAHUS: W3MEPEHUE DIIEKTPOIHBIX MOTEHIMAIOB, CHATHE MOJSPU3AIMOHHBIX KPHUBBIX, COIOCTAaB
MOTEHIIMaja ¢ aHOJHOM MOJSAPU3ALMOHHON KPUBOW, MOTEHIIMOCTATHUECKHE, TOTEHIIMOAMHAMUYECKHE METO]
UMITYJIbCHBIE METO/IbI MOJISIPU3ALINN, PATUOXUMUUECKUI METO]I C UCTIOJIb30BAHUEM TaMMa-CIEeKTPOMETPHUH.

JlaGopaTopHbie padoThbI.
DocharupoBaHne»

Heab: HU3yyuTh cnocod mosydeHHs HA TMOBEPXHOCTH CTAJBHBIX H3AeJMH B HeJAX 3alMUThI OT
Koppo3uu pochaTHON IICHKH.

3aganmue.
1. BeimonHuTth 1a00paropHyto paboTy COIIaCHO alTOPUTMY METOJUKH SKCICPUMEHTA.
2. Cnenatpb BBIBOJ] O KaU€CTBE 3alIUTHOTO CJIOS MOTYYEHHOTO B Pa3HbIX YCIOBHUAX (COCTaB PACTBOPOB, PEKUM
KonTpoabHbIe BONpoCHI.
1. OxapakTepusyiTe Mpolecc NOAroTOBKM MOBEPXHOCTH MEPEl HAHECEHUEM MOKPBITHS.
2. JIns KaKuX METaJUIOB IPUMEHSIOT (hochaTupoBaHHUE U B KAKMX YCIOBUSAX IKCIUTyaTaiuu?
3. B uem coctout cyTh 006pazoBanus GpochaTHBIX MIIEHOK?
4. OnumuTe III0Chl U MUHYCHI (POC(aTHBIX MIICHOK.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1) IloaroToBka K TeKyIIeMy KOHTPOJIIO (TECTUPOBAaHUE, KOHTPOJIbHAS paboTa), mpopaboTaTh TEOPETHUECKUI
PEKOMEHAYEMYIO JINTEPATYPY.
2) OTBETHTE HA BOIIPOCHI:

1. B uem 0coOGeHHOCTH HCCe0BaHUSI KOPPO3UOHHBIX MPOLIECCOB J1a00PaTOPHBIMHU, TIOJIEBBIMU U HATYPHBIME
Y HEIOCTaTKHU 3TUX METO/I0B?

2. OxapakTepu3yuTe OCHOBHBIE KAUYE€CTBEHHBIE MTOKA3aTEIN KOPPO3ZUOHHOTO MpOoIiecca.

3. KonnuectBeHHsble nokazarenu koppo3uu. Eaunuie usmepenus. [lepecuer pazmepHocTeit.

4. O6paboTKa KOPPO3HMOHHBIX UCTIHITAHUM.

5. OxapakTepu3yiTe JIEKTPOXUMUYECKHUE METOIBI UcclienoBanusi, Mmetonbl castus [1K, ux ocobennocTw, mp:

Tema 4. Xumnueckast kopposus (IIK-2)



Jlexkuns.

OO61mas XxapakTepuCTHKa Ta30BOM KOpPO3UH MeTaiyioB. [IieHkn Ha MeTaiiax, ux KiacCU(pUKaus, yCIOBUSI
JUHEWHBIN, apaboInvYecKuid, JorapugmMudeckuii. MeToasl onpeaeeHns] TOMIIUHBI TJICHOK: BECOBBIC, €M
MUKPOCKOIHUS, 3JEKTPOHOTpadusi, JMEKTPOXUMUUECKUI cr1oco0. DakTophl, BIUAIONIME Ha Fa30BYI0 KOPPO3!
YaCTHOCTHU: TEMIIepaTypa, COCTaB ra3oBoil (a3pl, KOHLIEHTpalMs yrieponaa. YaaneHue okaiaubl. O0e3)y
Bomoponnas xpynkocTh cTaiu. MeToapl 3aliuThl OT Ta30BOM KOPPO3HUM: KAPOCTOMKOE JIETMpOBAHUE,

armocdepsrl. Kopposusi B HEINEKTpOIUTaX.

JlaboparopHbie padoThbI.
OxcuaupoBanue» (3 BApUaHTA)
OmnbiT 1. XumMu4eckoe OKCHAMPOBAHNE CTAJIU
Heanb pa6oThbi: H3yYUTH NMPOILECC OKCUTUPOBAHMS CTAJIU XUMHUYECKUM MyTeM.
3amanue.
1. BoimomHUTH 1a60paTopHyIo paboTy COMIACHO aJITOPUTMY METOIMKH SKCIIEPUMEHTA.
2. Caenarb BBIBOJ O 3aLIUTHBIX CBOMCTBAX OKCUAMPOBAHHBIX CTAJIbHBIX MIACTHH.
OnpIT 2. XuMHYeCcKOe OKCHAUPOBAHHME AJTIOMUHUS.
Heanb pa6boThbi: H3yYUTH NPOLECC XMMUYECKOT0 OKCHIMPOBAHUS AJTIOMUHUSL.
3aganmue.
1. BeImomHUTH Ta00paTopHyI0 paboTy COTIACHO alITOPUTMY METOIUKH SKCIIEPUMEHTA.
2. CrnenaTth BEIBOAEI O KAYECTBE OKCUIHON IUICHKH.
OnbIT 3. AHOIMPOBaHUE ATIOMUHUS.
Leab padoThbi: H3YyYUTH TEXHOJIOTHIO POLlECCA AHOAMPOBAHUS AJTIOMUHUS.
3amanue.
1. BoimomHUTH 1a60paTopHyIo paboTy COMIACHO aJITOPUTMY METOIMKH SKCIIEPUMEHTA.
2. [MocTpouTs Tpaduk 3aBUCHMOCTH BPEMEHH 10 MTO3ETICHEHUS WHINKATOPHOTO PACTBOPA OT JITUTEIILHOCTH &
3. Cnenatp BBIBOJIBI O 3aBUCMMOCTH Ka4€CTBA MMOKPBITHS OT JJIUTEIBHOCTU aHOUPOBAHUSI.
KoHTpoJsibHBbIE BONPOCHI 1S 32U THI JIA0OPATOPHOIi padoThI
1. Kak mpoBOIUTCS TEPMUYECKOE OKCUANPOBAHUE CTAIIA?
2. B uem CymHOCTh XMMHUYECKOTO OKCUAUPOBAHUS CTAIHU?
3. Kak npoBOauTCS aHOIUPOBAHKUE ATFOMUHUSA?
4. Kakoii pacTBOp UCMONB3YETCS JJI1 XUMUYECKOTO OKCHIUPOBAHUS aJTIOMUHHUS?
5. Kak yBeIM4nTh KOPPO3UOHHYIO CTOMKOCTh OKCUAMPOBAHHBIX U3IETUN?
6. Kak mpoBoAUTCSl OKCUANPOBAHUE MarHUEBBIX CIIJIABOB
3ajaHus AJ151 CAMOCTOSITEJIbHOM PadoThlI.

) IloaroroBka K TEKyIeMy KOHTPOIO(TECTUPOBAHUE ), KOHTPOILHOMY Cpe3y- KOJUIOKBUYM, TPOpadboTarh TEof
JIEKIHH, pEKOMEHIYEMYIO JTUTEPATYPY.
2) [NoaroToBka KypcoBBIX padoT.
3) OTBeThTE HA BONPOCHI:

. Ilepednciiure OCHOBHBIE CTaJIMK Ia30BOM KOPPO3UU METAJUIOB.

. OxapakTtepu3yiTe CBOMCTBA MMOBEPXHOCTHBIX MJICHOK Ha METAJLJIE.

. Kakue nokazarenu onpenenstor 3alIUTHBIE CBOWCTBA INIEHOK?

1

2

3

4. Kakne KMHETUYECKHE 3aKOHBI POCTA INIEHOK BAM M3BECTHBI?

5. OxapakTepu3yiTe cOCTaB U CBOMCTBA OKCUIHBIX IUIEHOK Ha JKEJIE3e.

6. Kak onceiBaetcs nporiecc mud@py3ur HOHOB B MOBEPXHOCTHOM TIJIEHKE?
7

. Pa3zbepure BnusHUE BHYTPEHHMX M BHEIIHUX ()aKTOpPOB (cocTaBa CIUIaBa, TEMIEPATypbl, AABICHHS
3aKOHOMEPHOCTH ra30BOM KOPPO3UU.

Tema 5. DuekTpoxumunueckasi kopposzusi metajLios (IIK-1)
Jlekumus.



OCHOBBI 2JIEKTPOXUMUYECKON TEOPUH KOPPO3UHU: TE€TEPOr€HHO-IEKTPOXUMUYECKUNA U TOMOI€HHO-3JIEKT[

ConpsKeHHOCTh CTaJuil KOPPO3HH. 3aBUCUMOCTb CKOPOCTH OT moTeHuuana. Ilomspuzanus, nonspusanu

nenossipuszaropsl. M3mepenne mnomsipuzanuu. OMuyeckoe MajeHue HanpsbkeHus. KoHUeHTpaluoHHast

Ilepenanpsixenne Bogopoaa. Kopposus ¢ BonoponHoO#l U KuciopoaHoi aenoispusanuei. Karonnas peakuu

MOJIAPU3AIIMOHHBIC KPUBLIC ITPU KHCHOpOIIHOﬁ ACTOJIAprU3alnun Brusguue BOI[OpOI[HOI\/'I ACTIOJIApU3allu Ha K1
JlaboparopHbie padoThbI.

AHO)]HaH " KaToAHasl MOJAPU3ANUOHHBIC KPUBbIC HA METAJLJIE»

Omnpit. 1. Lenb paboTel: n3MEpeHUEe MOMSPU3ALUOHHBIX KPUBBIX HAa METAJJIE U ONpEJICHHE [0 HUM XapaKTepu

3aganmue.

1. BeimonHuTh 1a00paropHyto paboTy COIIaCHO alTOPUTMY METOJUKH SKCIEPUMEHTA.

2. Ilomy4yeHHsle maHHBIC H300paxaroT rpad)UIeCK B KOOpJAWHATAX | - 1 WK | - 1gi. AHAMM3UPYIOT TIOJTyYCHF
CIICAYIONINE XapaKTEPUCTUKN MeTaslIa:

a) MOTEHIIMAaJ TTAaCCUBAIINH;

0) KpUTHUYECKHUI TOK TTaCCHBAIIHH;

B) CHJIa TOKA B MTACCHBHOM 00JIACTH MOJISIPU3AITMOHHON KPUBO;

I') HOTEHIIMAJ Hayajla BbIJICJICHUS KUCIOPOa Ha aHOTHOW KPHBOH;

1) BETUYHMHY KaTOIHOM MONSIpU3alvu.

OmnsIT 2. MeTon yCKOPEHHOTO OIIPENEIEHNs CKOPOCTH KOPPO3UH (CaMOpacTBOPEHNUSI) METaIJIA, HA OCHOBE 110

Lenp paboter: OnpeneneHre CKOPOCTH CAMOPACTBOPECHUS METaUla MO MOJSPU3AIMOHHBIM KPUBBIM U YC
(XUMHYECKHUH, HTEKTPOXUMHUCCKHU).

3ananue.
1. BeimonHuTh 1a00patopHyto paboTy COIIaCHO alTOPUTMY METOJUKH SKCIEPUMEHTA.
1 2. Ha ocHOBE JaHHBIX MOJISIPU3ANMOHHBIX H3MEPEHUH CTPOAT rpaduk 3aBucuMoctu Igi — j. Onpenenurtt
MOJISIPU3AIMOHHBIX KPUBBIX BbIIEJICHUS BOAOPOAA U PACTBOPEHUSI METaJlIa, Te ecTh TadeneBckue Kodd:
2 3. ConocTaBUTh TOKU CAaMOPACTBOPEHHUSI, ITOJIy4aeMble B OIMHAKOBBIX PACTBOPAX IPaBUMETPUUYECKUM N
MOJISIPU3AIMOHHBIX KPUBBIX. ECIu KOppo3ust MeTania NpoTeKaeT Mo ANMEKTPOXUMUUYECKOMY MEXaHU3MY,
OLIMOKH 3KCTIepUMEHTa coBnaatoT. Eciau HalmogaeTcst pacxoxkaeHre MOTyYeHHbIX 3HaYeHUH, MPOayM
MPEIOKUTh SKCIEPUMEHT JJIsl IPOBEPKU OObSICHEHUS.
3 4. ConocraBuUTh NOMyYEHHBIEC 3HaYeHUA bk 1 ba ¢ UMeronmMMucs TUTepaTypHbBIMU JaHHBIMU ISl KCCIIE)
KoHTpoabHbIE BONPOCHI 1JIs1 3alIIUTHI JIA00PATOPHOI padoThI

I1. Uto Ha3bIBAETCS ANEKTPOXUMHUYECKON KOPpO3UE?
22. UYro sBisieTcs NEPBONPUUUHOM 3IEKTPOXUMUYECKONH KOPpO3Un?
33. Kakast peakuust mpoTekaet Ha KaTojie B KUCJIOM cpene?
4 4. Kakast peakuys mpoTeKaeT Ha KaTo€e B LEIOYHON U HEUTpaJIbHOM cpenax?
55. Kakast peakuus nporekaer Ha aHoae?
6 6. Kakue cy1iecTByroT BUIbI 1E€NOISpU3ALUN?
717. Kaknum 006pa3oM moaroTaBamBarOT 00pasiibl K BEIIOJHEHUIO JIA00paTOpHOH paboThI?
8 8. Yro mpencrasiseT co0oii mossipu3anuonHas kpupas? Kak ¢ ee momMoIipio onpeienuTh CKo
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1) [ToaroroBka K TEKyIeMy KOHTPOJIIO, TeCTUpOBaHUIO. [IpopaboTars TeopeTHUeCKUuil MaTepuat: k
JUTEPATYPY.
2) IToaroroBka KypcoBbIX paboT
3) [ToAroToBUTH OTBETHI HA BOIIPOCHI:
1. IIpuBennTe M3BECTHBIE BaM IPUMEPBI U3 TEXHOJIOTMUECKOM IPAKTUKH, KOTOPBIE COIIPOBOXKIAIO]
anmnaparypsl.
2. Kak oOpasyercs 1BOWHON 3NEKTpUIeCKHi c10i? ONMUIINTE €r0 CTPOCHHUE.
3 Ha ocHOBaHMM KakHMX TEPMOAMHAMMYECKUX BEIMYNH MOXKHO CAEIIATh 3aKIOUYEHUE O BOZMOKHOCTH 11|
S. Uro Ha3pIBaeTCs KOHLEHTPALMOHHON nonsgpuzanueii? IlpuBeaure 0CHOBHBIE ypaBHEHUS.
6 [IpuBeanTe OCHOBHOE YpaBHEHNE KHHETUKHU IEKTPOXUMUYECKON PEAKIIUM C 3aMEIJICHHOW CTaaueH |
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7. [IpuBenure ypaBHenue Tadens. B kakux koopauHaTax peaju3yeTcsl MPSIMOJIMHEHHAs 3aBUCHM
MIOTECHIUAJIOM.

8. OxapakrepusyiTe KOppO3UOHHBIN MPOLECC ¢ BOAOPOIHOM JIenosipu3anuei.

0. OxapakTepu3yiTe KOppO3MOHHBIN MPOLECC C KUCIOPOAHOM IENOsIprU3aluei

10. N300pa3ute Noasipu3aiioHHyI0 KPUBYIO pPaCTBOpeHUS MeTailia. Kakue y4acTKy BhIICISIOT Ha HEei?
11. KaxoBbI 3aKOHOMEPHOCTH HOHU3AIIMU METAJIA B AKTUBHOM COCTOSIHUN?

12. OxapakrepusyiTe BIUsSHUE KOMIIOHEHTOB PACTBOPA Ha PACTBOPEHHE METAJJIOB B AKTUBHOM COCTOSIHY

Tema 6. Koppo3nonnbie nuarpammsl. (ITIK-1)
Jlexknus.

Koppo3uonnsie auarpammbl OBaHca u Barnepa-Tpayna. Kontponmpyrouwmii ¢akrop. Iuarpammel ¢ ka
CMEIIaHHBIM KOHTpOJeM. PaBHOBECHBIE NMOTEHLMAIbl METalla U OKUCIWTENs, BiIusgHUE pH, ruzpomunHan
JeiCTBUEM JIBYX U OoJiee OKHUCIHUTENeH, BiusiHIe pH pacTBopa, KOHLIEHTPALUU OKUCIUTEINS-ACTIONAPU3aTOPa

JlaGopaTopHbie padoThbI.

Onpeneﬂe}me J'II/IMI/ITI/IpleIIIeﬁ craaguun 3JIeKTp0XHMH‘{eCKOﬁ KOPPO3UHU MO 3HAYCHUAM IJICKTPOAHBIX
MOTCHIMAJI0B ME€TAJIJZIOB B KOpp03I/IOHHOﬁ cpeae»

Hear paGorei: OmnpenennTh NPUHPOAY W3MEPEHHBIX 3HAYEHHIl NOTEHIHAJIOB B PacTBOpPax
IEKTPOJIUTOB H MO0 M3MEPEHHbIM 3HAYEHHSIM MOTEHIIMAJIOB ONMpPeIeUTh JUMHUTHPYIOUIYI0 CTAHIO
KOPPO3HH.

3apanue.
1. BeimonHuTh 1a00paropHyto paboTy COIIaCHO alTOPUTMY METOJUKH SKCIICPUMEHTA.

2. ITo pe3ymprataM U3MEpEeHU IEKTPOTHBIX TTOTCHIIMAIOB METalJIa B PaCTBOpe COOCTBEHHBIX HOHOB H T10
MMOCTPOHTH Ha OHOM rpaduke 3aBucuMocTh JMe = f (Ina(Men+)) nist paccYMTaHHBIX U U3MEPEHHBIX 3HAYE
abmucc 3HadeHus Ina(Men+), a mo ocu opauHat jMe , M CpaBHHTH MOdy4deHHbIe KpuBbie. Ha rpaduxk
(YCTaHOBUBIIHECS) 3HAYCHUST U3MEPEHHBIX AIIEKTPOIHBIX MOTCHIHAIIOB.

3. ComocTtapisisi U3MEPEHHYI0O M PACCUMTAHHYIO 3aBHCHMOCTh TOTCHIMANAa OT aKTHBHOCTH COOCTBEHH
M3MEPEHHBIX MIOTEHIINATIOB (0OpaTuMbie, HEOOpAaTUMBIE).

4. Vcnonib3ysl M3MEPEHHbBIEC 3HAYEHHUS CTAIMOHAPHBIX MOTEHIIMAJIOB *kene3a B pacTBopax FeSO4 u B pacTBC
00paTUMBIX OTEHIIUAIOB KaTOAHOTO M aHOIHOTO MPOLIECCOB, OMPENEIUTh KOHTPOIUPYIOLINI (PaKkTOp KOppo:

5. Cnenath BBIBOJIBI O IPUPOAC H3MEPEHHBIX MOTCHITMAIOB (0OpaTUMBbIE HIJIM HEOOpAaTUMBIE), YKa3aTh KOHTPO
KoHTpo/bHbIe BOMPOCHI /15 3alIUTHI J1a00paTOpPHOii padoThI
1. Kakue cuctemsl B 3JIEKTPOXMMHUH HA3bIBalOT PABHOBECHBIMU ?
2. B xakux yCcIOBHSIX BO3HHUKAIOT HEPABHOBECHBIE (HEOOPATUMBIE) TOTECHIIHAIIBI?
3. Kak onpenenuts 3Ha4€HHE CTAaHAAPTHOTO OKUCIUTEIbHO-BOCCTAHOBU-TENILHOTO MMOTEHIINAJIA CUCTEMBI 110
4. Ha ocHOBaHUM KaKHX JAaHHBIX MOXKHO C/I€JIaTh BBIBOJ O PUPOJIE U3MEPEHHBIX OTCHIINATIOB?
5. Kakue MeTasuibl B IMPOKOM JMara30He KOHLEHTpAlii COOCTBEHHBIX HOHOB UMEIOT 00OpaTUMble 3HAYEHUS
6. Kaxkoii axrop Ha3bpIBaIOT KOHTPOIHPYOUMM (uMuTHpYyroumm)? Kak ero onpenennts?
3aganus AJ151 CAaMOCTOSITEIbHOM PadoThlI.
1) IToaroToBKa K TeKyIIeMy KOHTPOJIIO, KOHTPOJIBHOMY Cpe3y — KOJUIOKBUYMY, IPOpaboTaTh TEOPETHUECKUN
PEKOMEHAYEMYIO JINTEPATYPY.
2) [MoaroToBka KypcoBBIX paboT.
3) OTBeThTE HA BONPOCHI:
1. Yro Ha3bIBaeTCs KOppo3uOHHOU Auarpammoii? Kak ona crpourcs?
2. Kakue BUbI KOHTPOJISI KOPPO3ZMOHHOTO MPOLIECCa BaM U3BECTHBI?
3. 300pa3ure Koppo3HOHHBIE TuarpaMMbl DBaHca U Barnepa-Tpayna ¢ ¢ KaToqHBIM, aHOAHBIM, OMUYECKUM

4. N300pa3ute 1 0XapaKTepu3yrnTe KOPPO3UOHHYIO JUATPaMMY JUTsl Cirydas Koppo3uu non aeic 5. M3obpasm
ayarpamMmy BIMSIHUSI KOHIEHTpPALMU KUCIOpPOAa U PaBHOBECHBIX IMOTEHIIMAJIOB JIByX METAJJIOB, HE HAaXO]
KOPPO3HH.

6. M300pa3ure 1 oxapakTepusyiTe KOPPOSHOHHYIO AUAarpaMMy B YCIOBHUSX KOPPO3UHU METalIa MoJ 1eHCTBHC
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Tema 7. Koppo3usi AByx meta/uiioB B koutakre (IIK-1)
Jlexknus.

IIporexTopHas 3amura. BivsHue COOTHOILICHMS IUIOLIAACH MPOTEKTOPA U 3aIUMINAEMOro Merajia. BiausH
MPOTEKTOPHYIO 3aLIUTy B HEUTpanbHbIX cpenax. PasnoctHelil (nuddepenunansusiii) apdexr. Orpunarens
BnusiHue »neKTpONpOBOAHOCTH PAacTBOpa HAa KOPPO3UIO B KOHTakTe. Paamyc neicTBusi mporekropa. 3aBi
pactBopa. Ponb riryOuHBI OTpyKeHUsl. AHATUTHYECKOE BBIPAKEHUE CKOPOCTH KOppo3uH. YpaBHeHus Ll Tept

JlaboparopHbie padoThbI.
IIporexkTopHas 3amuTa»
OmnsiT 1. OnpenesieHne KOTUYECTBEHHBIX NOKa3aTesell padoThbl IPOTEKTOPOB.

N3yuenne 3¢ (GEeKTUBHOCTH MPOTEKTOPHOM 3allUThl MPOU3BOAUTCA Ha MPOCTOM YCTAaHOBKE, MOIEIHPY
COCTAaBJICHHBIN MPOTEKTOPOM (IIMHK, MarHUH, CIIJIaB AJIFOMUHUS C MarHUEM U T.I1.) ¥ 3aIAIIAeMbIM METaJLION

3apanue.
1. BeimonHuTh 1a00paropHyto paboTy COIIAaCHO alTOPUTMY METOJUKH SKCIEPUMEHTA.

2. PaccumuTtars 1Mo ONBITHBIM JJaHHBIM CPEIHIOI0 BEJTMUUHY CHIIBI 3alIIATHOTO TOKA B IIETIH METAJUT IPOTEKTOP !
TOKa, TIOTEPU B Macce 00pa3IoB HA CIUHHILY HX IIOBEPXHOCTH U CKOPOCTh KOPPO3HH.

3. OmpenenuTb OCHOBHBIE TEXHOJIOTMUYECKHE MOKa3aTenu 3Q(PEeKTUBHOCTH MPOTEKTOPHOM 3aIIUTHI, 3aIUTHE
nevictBusa u KII/ mporekropa.

4. Cpnemnaiite BbIBOA O 3((HEKTUBHOCTH UCIIBITAHHBIX TPOTEKTOPOB .
OmnbiT 2. OnpeaesieHue pajanyca AeiiCTBUS NPOTEKTOPA.

Bapuant 1. B cooTBeTCTBHM C omnpefeIeHHEM pPajguyca eiicTBUS MPOTEKTOPAa, KaK PacCTOSHUS OT
Hero 10 O/1MsKaiIero 04ara KOppo3uu Ha MOBEPXHOCTH 3aLUMIIAEMOr0 MeTa/l1a, paAnyc MOXKeT ObITh
omnpenaeJsied no meroay C.A. bane3una.

3amanue.

1. BeinonHuTth 1a00paTopHyo paboTy COMIACHO alITOPUTMY METOIUKH SKCIEPUMEHTA.

2. [ToctpouTh rpaduk, BEIpaKatoLIHi 3aBUCUMOCTD PaJyca ASHCTBHS MIPOTEKTOPA OT YACIBbHOU IEKTPOTP(
3. Cnenarp BBIBOZABI U3 IIOJYYEHHBIX PE3YJIbTATOB.

Bapuant 2. OmnpenesieHue paaumyca AelicTBHS NPOTEKTOPAa MO JAHHBIM HM3MepPeHHs] MOTEHIHAJA
3alUIIAeMOro MeTaJla.

Pannyc nencTBus MPOTEKTOPAa MOXKHO OIPENEIUTh KaK PACCTOSHHUE OT MECTa IIPUCOCIMHEHHUs MPOTEKTOP
MecTa, TJe JOCTUTaeTCsl 3HaYeHHe OOPaTHUMOIO 3JIEKTPOAHOTO MOTEHIMAaja aHOJHON COCTAaBIAIONLICH CI
KOHCTPYKLIMS

3aganmue.
1. BeImomHUTH Ta00paTopHyI0 paboTy COMIACHO alITOPUTMY METOIUKH SKCIIEPUMEHTA.
2. IToctpouTts rpaduik B kKoopAMHATAX j - 1.
3. I'paduueckrm MeTOIOM OTIPEACTUTH PATNYC ACHCTBHS MPOTEKTOPOB B KAXKIOM PACTBOPE.
4. Cnenatb BBIBOJ O BIMSHUH IEKTPONPOBOJHOCTH HA paguyc AEHCTBHS MPOTEKTOPA.
KoHTpoJsibHBbIE BONPOCHI K 3alIUTe J1a00PATOPHOH padoThl.
1. B yeM cyniHOCTh MPOTEKTOPHOM 3AIMUTHI?
2. Korna nienecoobpa3zHo MpuUMEHSITh MPOTEKTOPHYIO 3alTUTY?
3. Kaknmu nokazarensmu xapaktepu3yercs 3pGeKTUBHOCTh MPOTEKTOPHOMN 3aIUThI?
4. Yro Takoe paguyc AeHCTBUs IPOTEKTOpa?
5. OT 4ero 3aBUCHUT BEJIMUKMHA paJnyca ACHCTBUS IPOTEKTOpa?
6. [Touemy B KHCIBIX Cpeax MPOTEKTOPHAS 3aIUTa UCTIOIb3YETCSl OTPAHUYEHHO?
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1) [oarotoBka K TeKyIieMy KOHTPOIIO, KOHTPOJIBHOMY CPe3y — KOJZIOKBUYMY,IIPOPad0TaTh TEOPETUUIESCKUM
PEKOMEHIYEMYIO JTUTEPATYPY.
2) [MoaroToBka KypcoBBIX paboT.
3) [ToAroToBUTH OTBETHI HA BOIIPOCHI.
1. 300pa3ute u oxapakTepu3yiuTe KOPPO3UOHHYIO TUATPAMMYIBYX METAJNIOB B KOHTAKTE O] ICHCTBUEM OF
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2. N300pa3ute u oxapakTepu3yiTe KOPPO3UOHHYIO IUArPaMMY/BYX METAJJIOB B KOHTAKTE MO/ ACHCTBUEM Pk
Pa3JIMYHOM €r0 KOHLEHTpaLUU.

3. Uto sBNsETCSA MPUUUHON MOJIOKUTEIBHOTO U OTpUIIaTeNbHOTO quddepeHnunansHoro ¢ dexra?
4. OxapakTepu3yuTe BIUSHUE SJEKTPONPOBOAHOCTH PACTBOPA HA KOPPO3UIO B KOHTAKTE.

Tema 8. Biansinue BHelIHeH MOJAPU3ANUN HA BHYTPEHHUI
KOPPO3MOHHBIN TOK.
(IIK-2)
Jlekumus.

3ammtHbIA 3 dexT. BriBoa ypaBHEHHI 3aBHCMMOCTH Pa3HOCTHOTO W 3aIIUTHOTO 3((EKTOB OT BHEIIHET
MOJIOKUTENIBHBIX Pa3HOCTHOTO U 3aUTHOTO 3¢ dekToB. OTpunaTebHbINA 3aUTHBIN 3G dexT. [[puunnsb! ero

JlaGopaTopHbie padoThbI.
Karoanasi 3amura BHeIIHUM MCTOYHMKOM TOKA

Hesapb padoThbi: H3yYUTH MPOLECCHI OCYIIECTBJEHUS] KATOAHOM 3alIMThI BHEIIHUM MCTOYHHMKOM TOKA,
paccuuTaTb KOI(PPUIHEHT 3aIUTHOTO AeCTBUA U 3aAIHUTHBIN 3P PeKT.

OrnpenensroT CKOPOCTH KOPPO3HH CTAIH MPHU MOTCHIIHAJIC CAMOPACTBOPEHHMS M MO KATOAHBIM TOKOM.
3amanue.

1. BeimoaHUTE 1a00paToOpHYI0 pabOTy COIIACHO AJITOPUTMY METOIUKH SKCIIEPUMEHTA.

2. [MocTpouTs Tpaduk 3aBUCUMOCTH TUIOTHOCTh — IMOTCHIIAAT.

3. OnpenenuTh 3alUTHYIO IUIOTHOCTh TOKa rpaduyeckuM MeronoMm npu noreHnuane Ex,i = Ecr -0,1, 1
3alIMTHOM MJIOTHOCTHU TOKa, B; ECT — cTaninoHapHbIi OTEHIMAT 3JIeKTpoa, B.

4. Paccunrtarh BeMMUMHY 3amUTHOTO 3ddekra 3.0. u KodQPHUIMEHT 3alUTHOTO ACUCTBUS h, MCTIOIB3Ys
KOPpPO3UH CTAIH B pabo4eM pacTBOPE B KOPPO3UOHHBIX OMBITAX.

5. Cnenatb BbIBOI 00 3(h(PEKTUBHOCTH KaTOTHOM 3alITUTHI.

KoHTpoabHbIE BONPOCHI 1JIs1 3alIIUTHI JIA00PATOPHOI padoThI

1. B ueM 3akiirouaercsi CyImHOCTb KaTOAHOM 3alUThI?

2. I'ne HaxouT MpUMEHEHUE KaToHas 3amuTa’?

3. Kak paccuntbiBatoT 3amuTHBIN 3G GEeKT 1 ko3 OUIMEHT 3aIUTHOTO JEeHCTBUS?

4. B xakux cpenax HanOosee r3ppeKTUBHA KaToHast 3amuTa?

5. Ilpu kakoM MexXaHH3ME KOPPO3UU MOXKHO MPUMEHATH KaTOJHYIO 3aIIUATY ?
3ananus AJ51 CAMOCTOSITeILHOI padoThI.

1) [loarotoBka K TeKyIlIeMy KOHTPOIIIO, KOHTPOJIBHOMY CPe3y — KOJUIOKBHYMY, TpOpaboTaTh TEOPETHIECKUI
pPEKOMEHAYEMYIO JINTEPATYPY.

2) IloaroroBka KypCOBBIX PadoT.

3) OTBeThTE Ha BONIPOCHI:

1. Uto Ha3pIBAIOT 3alIUTHBIM d(hpexTom?

2. ComocTaBbTe SBICHUS MOJIOKHUTEILHOTO PA3HOCTHOTO H 3aIIUTHOTO 3((HEKTOB.

3. M3o0pazurte u oxapakTepu3yiTe KOPPO3UOHHYIO THarpamMmy s Tpadudeckoro pacuera koddduimrenHTa 3:
6. B yem nmpuurHa BOZHUKHOBEHUSI OTPUIATEILHOTO 3alUTHOTO P deKTa.

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

Ornpenenenus MaCCUBHOCTU. XapaKTepUCTUKU naccuBanuu U Onane-noreHuuan. BiusHue npupoasl MeTa
Bo3HHKHOBEHHE MTACCUBHOCTH METAIJIOB IO/ JICMCTBUEM OKUCIIUTENICH. BausHue KOHTaKkTa ABYX METAJUIOl
JIENIaCCUBALIMIO OHOTO U3 HUX. [laccuBanus ;xene3a B pacTBOPE a30THOM KHUCJIOTHI.



Teopun nmaccuBHOCTH: TUIeHOUHas ((pa3oBas) u afgcopOuoHHas. Jloka3zaTeabCTBa MICHOYHOM TEOPUHU TACCK
IUIGHKA Ha MeTayutax. [loTeHIuaisl MeTayioB NMPHU MOCTOSHHOW HUTU(OBKE IMOJ CIOEM pacTBopa. AJCo
JlokazarenbCTBa y4acTHsl BOABI B IIPOLIECCE MacCUBALUU. BilMsAHME yIIEKUCIIOrO ra3a Ha CKJIOHHOCTb K I
IlepenaccuBanysi, UM TPAHCIIACCUBHOE COCTOSHME. BIlMsAHME TrajJOMIHBIX MOHOB Ha IIACCUBHOE COCTOSA
OUTTUHTOOOpa3zoBaHue. Kputuueckuii moreHIMan NUTTUHTooOpa3zoBaHus. llomaBnenue oOpa3oBaHUS T
Omnpenenenne CKOPOCTH PACTBOPEHMSI METAJUIA B IUTTUHIAX U CKOPOCTH POCTa MUTTUHIOB.

MHUKpPOCKOITUYECKOE OMPEACICHUE pa3MEepPOB MUTTUHIOB. MoAeIMpOBAHUE MUTTUHIOB. THUIIBI MUTTUHIOB. '
Hcnonp3oBaHue MaCCUBHOCTH IS 3AIMTHI OT KOPPO3UHU. AHOIHAS 3alUTa. YCIOBUS IPUMEHEHUS aHOHON

JlaGopaTopHbie padoThbI.
AHOJHAsI 3alIIUTA BHEITHUM MCTOYHUKOM TOK)

Hean paboThl: HM3YYUTh BO3MOMKHOCTH OCYIIECTBJIEHHMS] AHOAHON 3alMTHI, OCBOUTH METOIUKY
NOTEHUMOAUHAMMYECKOT0 HCC/IeI0BAHUS TOJSIPU3AIUHN IJIEKTPOAA, ONpeleJUTh MOTEHIHAT U TOK
nepexoja MeTa/uila B MACCMBHOEe COCTOSIHHE, a TaK:Ke 00JIaCTh NMOTEHIHAJOB, COOTBETCTBYIOIIYIO
NMACCHBHOMY COCTOSIHUIO MeTaJlia.

3apanue.
1. BeimonHuTh 1a00paropHyto paboTy COIIACHO alTOPUTMY METOJUKH SKCIIEPUMEHTA.

2. Ucnonb3ys MOMyYeHHYIO MOTEHIMOANHAMUYECKYIO KPUBYIO OMPENEIUTh MAaKCUMAJIbHBIN TOK U MOTEHIIU:
IUIOTHOCTh TOKA B TACCHBHOM COCTOSIHUU U O0JIACTh MOTEHIAIOB, OTBEYAIOILYI0 TACCUBHOMY COCTOSIHUIO M

3. [lepecunTaTh TUIOTHOCTH TOKA B TTACCUBHOM COCTOSIHUM Ha MacCOBBIN TOKa3aTelh KOPPO3uH (/M2 vac ).
4. Paccuntars K03 (PUIIMEHT YMEHBIIICHHSI CKOPOCTH KOPPO3UH CTAIIM 33 CUYET aHOAHOMU 3alUThI IO (hopMyIe
5. Cnenatb BbIBOI 00 3(h(PeKTUBHOCTH aHOTHOM 3aIUTHI.

KoHTpoJsibHBbIE BONPOCHI ISl 31U THI JIA0OPATOPHOii padoThI

. Ha yem ocHOBaHa aHOJ{HAs 3aIlMTa BHEIIHUM UCTOYHHKOM TOKa?

. UTo Ha3bIBAIOT MAaCCUBHOCTHIO MeTaia? B yeM mpakTudeckasi 3HaUUMOCTb TACCUBHOCTH?

. Kaknmu siBIIeHHSIMM XapaKkTepu3yeTcsl HACTYIUIEHHUE NTAaCCUBHOTO COCTOSIHUSA ?

. Kakoii npouiecc Ha3pIBaeTCs AenaccuBanueil uiuu aktuBanueit? [lepeuncnure aenaccuBaTopsl.

. OxapakTepu3yiTe OCHOBHBIE CITOCOOBI aHOTHOM 3aIUThI. YKaKUTE YCIOBHS aHOAHOM 3aIHTHI.

. I'me u B kakux cpenax npuMeHUMa aHOJHAs 3a1uTa?

. I306pazute noiaHy0 KpUBYIO aHOAHOM MOJISPU3ALMU U YKAKUTE XapaKTePUCTUKU MACCUBAIIUH.

0 3 N N KWW

. Kakue Bemecta sBisitoTcst enaccuBatopamu’?
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThlI.
1) IloaroroBka K TeKyleMy KOHTPOJIK, KOHTPOJIbHOMY Cpe3y — KOJUIOKBUYMY, IPOPadoTaTh
TeopeTHYEeCKUIl MaTepuaJsi: KOHCHEKThI JeKIHii, peKOMeHyeMYI0 JIUTepaTypy.
2) IloaroToBKa KypcoBBIX padoOT
3) [loAroToBUTH OTBETHI HA BOIIPOCHI:
1. IToBeenne MeTa/IOB B IACCUBHOM 00IACTH.
2. [TpuunHbI BOBHUKHOBEHHUS MTACCUBHOCTH.
3. Crioco0OkbI mepeBo/ia MeTallIa B TACCUBHOE COCTOSTHHE.
4. ConeBas TaCCUBHOCTb.
5. IlepenaccuBanys WIK TPAHCIIACCUBHOE COCTOHUE.

Tema 10. Ucnionb30BaHNe eMKOCTHBIX H3MEPEHHUI B N3YYeHHH KOPPO3MH U 3aIUUTHI METAJLI0B.
DJIeKTPOKANMIISIPHBIE siBJIeHHsA. /{HCKOBBIe 31eKTPoabl. P0TOIeKTPpHYecKas MOJIsAPU3aALHs
(P310). (IIK-2)
Jlexknus.

EmxocTHble m3mepenus. x ucnons3oBanue s uzydeHus ajacopouuu ITAB. JluddepennmansHas 1 HHTE
Hcnons3oBanue 11 ONpeneeHns IOTEHIMasa HyJIeBOIO 3apsiaa.
DNeKTpoKanwUIsIpHbIe siBIeHUs. YpaBHeHue Jlunnmana. [loteHuumansl HynaeBoro 3apsna. Crnenuduueckas
Oco0eHHOCTH MeToIa U3MEPEHUSI EMKOCTH IBOMHOTO CJIOSI HA TBEP/BIX 3JIEKTPOJax.
NMnenancHas cieKTpocKonus. Jpyrue MeTob! ONpeaeieHusl EMKOCTH JBOMHOTO CJIOS: METOJ CIIajia IIOTEHI
azcopOara B pacTBOpE, 110 IIPUBECY AEKTPOAA.
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Bpamaromuiics IHUCKOBBIA IEKTPOA W JMCKOBBIM NIEKTPOA C KOIbLOM. [IpenMymiecrsa Bpalmarolel
UCIIOJIb30BaHUE JJIl YCTAHOBJIEHUS IPUPOABI JUMHUTHPYIOIIEH CTaJuu PEAKIUH, ONpPENEICHUs MOpsaKa
k03¢ uIeHToB TUQPy3un HOHOB U MOJIEKYJI, OTIPEIEICHUS] KOHIICHTPAllKH.

HcnonpzoBanue Merona (OTOAIEKTPUUECKON MONSPU3ALUU B KOPPO3UOHHBIX HCCIENOBAHUAX. TeopeTud
ypaBHeHuUE. 3aBUCUMOCTh 3Haka JDJ[C ®III or xapakrepa HECTEXUOMETPUUYHOCTH OKCHA. YCTAHOBJICHHE "
OKCHJIOB.

JlaboparopHbie padoThbI.
Bpamarouuiicst AMCKOBBIN 3JIEKTPOA»
Henar padorei: CHATH KaTOAHBbIC NOJAPU3ALMOHHBbIC KPHBbIe Ha BPAIIAIIMMCH JAHCKOBOM
3J1eKTPo/e NMPH Pa3JMYHBIX CKOPOCTSX IEKTPOJIUTA M PA3HBIX CKOPOCTAX BpallleHUsl. YCTAHOBUTH
3aBHCHMOCTDH NpeaeJbHOro 1u(pQy3noHHOI0 TOKAa 0T CKOPOCTH BPAILLEHHUSI JUCKOBOIO JIEKTPoOAa, a
TaKKe 0T KOHIEHTPAUil BOCCTAHABIMBAIOIINXCHA HA JIEKTPOJAe HOHOB METAJIOB M PACCYUTATHh UX
Ko3ppuuueHt nuddysuu.
OmnbIt 1. UccnenoBanne 3aBHCHMOCTH NPeAeIbHOI0 TOKA OT YMC/Ia 000POTOB JMCKOBOI0 3JIEKTPOAA.

OnpIT 2. I/Iccnenosamle 3aBUCUMOCTH NPEACJIbHOI0 TOKa 0T KOHIHCHTPAIIUM BOCCTAHAB/IMBAIOIIINXCH
HOHOB MeTaJlJja.

OnwIT 3. Bausnue NPUPOALI BOCCTAHABIUBAIIIUXCH KOMIIVIEKCOB ME/IU HA BCJIMYUHY NMPEACJIBHOI0
TOKAa.

3ananue.

1. BeImomHUTH 1a00paTopHyI0 paboTy COTIACHO alITOPUTMY METOIUKH SKCIIEPUMEHTA.

2. [1o nomy4eHHbIM JaHHBIM NTOCTPOUTH KAaTOAHBIE MOJISPU3aLMOHHbIE KPUBBIE B KOOPOAMHATAX | - 1g 1.

3. VI3 3THX KpUBBIX AJI BCEX PACTBOPOB OIMPEICITHUTD MpeaeabHbIN TU(Py3HOHHBIN TOK.

4. Paccuurarp k03 dunment nuddy3un s Kaxaoro cirydasl.

5. Paccuurath nns Kaxaoro ciydast TONUHY 1uh(y3uOHHOTO CITOSL.

6. Ha ocHOBe noTyueHHBIX pe3yJabTaToB ClIENaTh BHIBOBI.

KoHTpoJsibHBbIE BONPOCHI IS 31U THI JIA0OPATOPHOii padoThI

1. Ykaxxurte craguu 3JIeKTPOIHOTO Mpolecca.

2. KaKue MEeXaHU3Mbl MacCONepeHOca Bbl 3HaeTe?

3. KakoBsl ipencraBiennst HepHcTa 0 3aKOHOMEPHOCTAX KOHBEKTUBHOU MU Py3un?

4. B yeM 3akitouaeTcst He10CTaTku Moaenu auddysnonnoro cios. [Ipemnoxennoit Hepacrom?

5. KakoBbl oTIM4mTENIbHBIE 0COOCHHOCTH BPAIIAIOIIETOCs TUCKOBOTO JIEKTpoaa?

6. Kax onpenennTs NopsI0K peakiiiy ¢ UCTIOIb30BAaHUEM BpAIIAIOLIErocs TUCKOBOTO 3eKTpoia?
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1) [oaroroBka K TeKyIeMy KOHTPOIIIO, MPOPA00TaTh TEOPETUICCKUN MaTepHall: KOHCTICKTHI JICKIIHA, PEKOME

2) IloaroroBka KypCOBBIX PadoT.

3) OTBeThTE Ha BONIPOCHI:

1. Oco0eHHOCTH METO/Ia U3MEPEHHST EMKOCTH JIBOMHOTO CJI0S Ha TBEPABIX MeTasuiax. MiMmenancHE
2. KoHcTpyKIus 11CKOBOTO 3IIEKTPOAA U UCIIOIB30BaHUE €TI0 AJIs ONPEAEICHUS JIMMUTUPYIOLIEH ¢
npoiiecca.

3. Hcnonbs3oBaHue JUCKOBOTO MEKTPOAA B KOPPOZUOHHBIX Mpoleccax

4. KoHcTpyknus nuckoBoro aekrponaa ¢ konbioM. Koaddurment addexruaoctu. Onpenenenne
B [TACCUBHOM COCTOSTHUH.

5. Omnpenenenre MexaHu3Ma PacTBOPEHUS CIUIABOB C MTOMOIIIBIO IUCKA C KOJIBIIOM.

6. Ornpezenenre MexaHu3Ma KOPPO3UOHHOTO MPOIEcca ¢ MOMOIIBIO UCKA C KOJIBIIOM.

7. MeTtoz hOTOANEKTPUIECKON TTOJISIPU3AIUH, €T0 CYIITHOCTh M MPAKTHIECKOE OCYIICCTBICHHE.

8. Hcnonb3oBanue MeTosa (OTOINEKTPHUECKON TONSAPU3ALMU IJIs1 ONIPEeSICHHS TUIIA TPOBOJUMO

BIIUSTHUSI HHTUOUTOPOB KOPPO3HUHU.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:
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nocemaemMocts — 10 0ajuioB

TeKylui KOHTpostb — 70 6aioB

7 cemecTp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB Kaxabli

npemMuaabHbie 0amisl — 10 6amoB

Pacripenenenne 6aioB 1mo 3aaHUsM:

16

No HasBanue DopMbI Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
T€ | TeMbl/BHUI TEKyIler | KOJ-BO
MBI yueOHOM 0 OamnoB
paboThI KOHTPOI
st/ cpe3sl
1. |Tepmomgmnamu |JlaGopar 10 3 Oamn BHITIONIHEHUWE, 2 Oaina coaeprkaHue (TMPaBUIBHOCTh
YecKue opHas BBIBOZIOB, pacueToB), 1 Oamn-opopmieHue, 4 0anioB 3amuTa
MPEINOCHUIKI pabora (OTBETHI HA BOIPOCHI).
KOpPpPO3HH. KonTpoa 10 9-11-CrynenTt npaBuibHO BenoaHMI 90-100% 3aganuii;
Knaccndukar bHasl CryneHT npaBUIbHO BEIMOIHKA — 7-8 - 70-80% 3amanuii.
uA padora(k CryaeHT npaBUWIbHO BEITOIHWI — 5-6 - 50-60% 3a1aHuil.
KOPPO3HOHHBL | QHTPOJIbH 1-5 CryaeHnT npaBuiibHO BRIOIHII MeHee 50% 3agaHuil.
X IpOLECCOB. BbIU cpe3)
2. | BuyTpennue Jlabopar 10 3 Oamn BHIMIONIHEHUE, 2 Oaina coaeprkaHue (TMPaBUIBHOCTh
Y BHEILIHUE opHas BBIBOZIOB, pacueToB), 1 Oamn-opopmieHue, 4 0anioB 3amuTa
(hakTopsI pabora (OTBETHI HA BOIPOCHI).
KOppO3HHU
3. MeTtonst JlaGopar 10 3 Oann BeImonHEHHE, 2 Oajuia conepkaHue (MPaBUIBHOCTh
KOpPPO3HOHHBI opHas BBIBOZIOB, pacueToB), 1 Oamn-opopmieHue, 4 0anioB 3amuTa
X pabora (OTBETHI Ha BOITPOCHI).
uccnenoBaHn | Konrpon 10 9-10-CrynenT npaBunbHO BeinonHuI 90-100% 3ananui;
i bHas CryneHT npaBUIbHO BEIMOIHKA — 7-8 - 70-80% 3amanuii.
pabora CryneHT npaBUIbHO BEIMOIHUA — 5-6 - 50-60% 3amanuii.
1-5 Crynent npaBuiibHO BRIOIHII MeHee 50% 3agaHuil.
Tectupo 10 Tect comepxutr 10 BOmpoOCOB, 3a KaKIbI NpPaBUIBHBIN
BaHUE oTBeT -1 Gamn
4. | Xumudeckas JlaGopar 10 3 Gaur BeIMIOTHEHHUE, 2 Oayia comepskanue (TPaBHIIBHOCTD
KOppOo3us OpHast BBIBOJIOB, pacueToB), 1 6ami-odhopmienue, 4 6aIoB 3amuTa

pabora

(OTBETHI Ha BOIIPOCHI).
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KOJJIOKB
HYM(KOHT
PONBHBINI

cpe3)

10

KomnokBuym craetcst B yCTHOH (hopMe 1O IpeaBapUTEILHO
0003HaYCHHBIM TEOPETHYECCKHUM BOIPOCAM U MaKCUMAJbHO
oneuuBaerca B 10 Gamtos: 9-10 0OannoB BBICTaBISETCH,
€CJIM CTYIICHT OOHAPYXHUJI BCECTOPOHHEE, CHUCTEMATUYECKOS
U TIyOOKOe 3HAHWE NPOTPAMMHOTO MarepHuala, yMEHUe
CBOOOIHO BBITTOJIHATD 3aJ1aHus, MPEAyCMOTPECHHBIC
MIPOrpaMMOii, OCBOMBILIMI OCHOBHYIO, U 3HAKOMBIN C

JOTIOJTHUTENFHON JuTepaTypoil. OTBET MOCTPOECH JIOTUYHO,
MaTrepuan M3JaraeTcsi YeTKO, SICHO, XOPOIIUM  SI3BIKOM,
apryMEHTUPOBAHO, YMECTHO HCTIONB3yeTCs
WHPOPMAIMOHHBII W WUTIOCTPAaTUBHBIA  MaTepHuai
(mpuMepsl W3 MPaKTUKW, TaOMUUbl, Tpaduku W T.4.). Ha
BONPOCHI OTBEYAET KPAaTKO, apryMEHTHPOBAHO, YBEPEHHO,
M0 CymecTBy. 8-7 OauiOB BBICTABISCTCS, €CIH CTYISHT
OOHapyXHJ JIOCTaTOYHO IIyOOKME 3HAHHS MPOrPaMMHOIO
Marepuaiga, yMEHHE HWCIONb30BaTh paHee TONyYeHHBIE
3HaHUsI C BHOBb MNPHOOPETCHHBIMH, NPHUMEHSATH HUX Ha
npaktuke. OTBET OCTPOESH JOTMYHO, MAaTepHall U3JIaraeTcs
XOpOILIMM SI3BIKOM, TpHBIEKaeTcs HH()OPMATUBHBIA U
WTIOCTPUPOBAHHBIA MaTepuaj, HO MPH OTBETE JOITyCKaeT
HEKOTOpHIE MOTPEIIHOCTH. Bomnpocsl, 3aJaBaeMble
npernoaaBaTenem, HE BBI3BIBAIOT CYIIECTBEHHBIX
3aTpyAHEHHH 5-6 OayuioB: CTYOGHT TIOKa3bIBaeT HeE
JOCTaTOYHBI YpPOBEHb 3HAaHWK y4eOHOrO W JIEKLIMOHHOTO
Marepuaia, He B IIOJHOM o0beMe BiajeeT MPaKTHUYECKUMHU
HaBBIKAMH, YYBCTBYeT ce0si HEYBEpEHHO NP OTBETE Ha
BONpockl. B oTBeTe He Bcerma NPUCYTCTBYET JIOTHKA,
apryMeHThl TPUBJIEKAIOTCS HEAOCTaToO4HO Beckue. Ha
MOCTaBJICHHBIE  BONPOCHl  3aTPyOHAETCS C  OTBETaMH,
MOKa3bIBacT HEJOCTATOYHO TiyOokue 3Hanus 0-4 0OauioB:
CTYACHT IOKa3bIBACT CIa0BI YPOBEHD MPOQeCCHOHATBHBIX

3HAHWH, 3aTpylHSeTCs TpU  aHaju3e  I[PAKTUYECKHX
cutyaiuii. He MoxxeT mpuBecTH NpuUMeEpbl U3 peanbHOI
MpakTUKU. HeyBepeHHO M JIOTMYECKH HEMOCIEN0BATENBHO
n3naraer  Marepuan.  HempaBunbHO — OTBewaeT — Ha
MTOCTaBJIEHHBIE BOIPOCHI WIIH 3aTPYAHIETCS C OTBETOM

Tectupo
BaHUE

10

Tect comepxkut 10 BOmpPOCOB, 3a KaXAbIH IPABMIHHBINA
oTBeT -1 Oamn

ITocemnaemoctb

10

10 GanyoB — CTYACHT MOCETHI BCE
100% 3ansaTHII

7-9 6annoB — CTyAEHT MOCETUI HE
MeHee 80% 3aHATUI

4-6 GaJJIOB — CTYACHT IMOCETHII HE
MeHee 50% 3aHATUI

1-3 Ganna — CTYACHT MMOCETHII HE MEHEE
25% 3aHsaTHi

Ecnu ctynent nocermn menee 25%
3aHATHH, 0aJTbl HE HAYUCISIOTCS

[IpemuansHbie OaIbl

10

JlononHuTeNbHBIE MpEeMUAIbHBIE Oalibl  MOTYyT OBITh
HayMCIeHbl 3a TMOCTOSHHYIO aKTHBHOCTb BO  BpeMs
naboparopHbIX 3aHsATHH — 10 GanioB

Uroro 3a cemectp

100

TeKylui KOHTpostb — 50 6aioB

8 cemecTp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi



npemuanbHbie 6amel — 10 6amion
OTBET Ha dK3aMeHe: He 0osee 30 6amoB

Pacripenenenne 6auioB 1Mo 3aaHUsM:
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Ne Hazpanue Dopmbl Max. MeTonrka NpoBeAECHNS 3aHATUS U OLICHKU
T€ | TeMbl/BHUI TEKyLIer | KOJI-BO
MBI yueOHOM 0 OamnoB
paboThI KOHTPOI
st/ cpe3sl
1. |Onexrpoxumu |JlabGopar 5 2 Oanna conepxaHue (MPaBUILHOCTH BHIBOJOB, PAcueToB), 1
yeckas opHas 6amt-oopmiieHue, 2 6a0B 3ammTa (OTBETH Ha BOIPOCHI).
KOppo3us pabora
METaJJIOB Tectupo 10 Tect comepxutr 10 BOmpOCOB, 3a KaKIbI NpPaBUIBHBIN
BaHUE oTBeT -1 Oamn
IIpaxTu 5 5 0amioB - CTYOEHT CaMOCTOSTEIHLHO MOXKET IIPOBECTH
YeCcKoe JNMEKTPOXUMHUYECKUE MCIBITAaHUS 110 OLIEHKE 3aIlUTHOMN
3a/aHue 3¢ dexTHBHOCTH MHTHOUTOPOB, NPAaBHIBHO AAET OLECHKY MX
TUTS npuMeHuMocTH. 2-4  Oamra. CTyaeHT  HWCIBITaBBIACT
MIPaKTHY 3aTpyAHCHUS B OJKCHEpUMEHTaIbHOW dacTtw, 0-1 Oamr.
ecKoil CTyneHT ucIbITaBaeT 3aTPyJHEHUS C BBIOOPOM METOAMKU
HOATOTOB IpPBEICHUS OJKcllepuMeHTa. Jledaer HeBEpHbIE BBIBOABI
KU IIPUMEHEHUSI HHIMOUTOPOB B TEX MM UHBIX Cpelax.
2. | Kopposuonn |JlaGopar 5 2 Oanna conepxaHue (MPaBUILHOCTH BHIBOJOB, PAcueToB), 1
13 opHas 6amt-oopmiieHne, 2 6a10B 3ammTa (OTBETH Ha BOIPOCHI).
IarpamMMBbl. pabora
3. Koppo3zus JlaGopar 5 2 Oanna conepxaHue (MPaBUILHOCTH BHIBOJOB, PACueToB), 1
JIBYX opHas 6amt-oopmiieHue, 2 6a10B 3amuTa (OTBETH Ha BOIPOCHI).
METAaJIOB B pabora
KOHTaKTe
4. Bnusinue JlaGopar 5 2 Oanna conepxaHue (MPaBUILHOCTH BHIBOJOB, PAcueToB), 1
BHEIIIHEN opHas 6amt-oopmiieHne, 2 6a1oB 3ammTa (OTBETH Ha BOIPOCHI).
HOJISIPU3aLAN pabora




Ha
BHYTpPEHHUI
KOpPPO3HOHHBI

1 TOK.
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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

ITaccuBHOCTE
METAaJIOB.

JlaGopar
opHas
pabora

2 Oanna conepxaHue (MPaBUILHOCTH BHIBOJOB, PAcueToB), 1
6amt-oopmiieHue, 2 6a10B 3amuTa (OTBETH Ha BOIPOCHI).

Hcnons3oBan
ne
€MKOCTHBIX

JlaGopar
opHas
pabora

2 Oanna conepxaHue (MPaBUILHOCTH BHIBOJOB, PACUeToB), 1
6amt-oopmiieHue, 2 6a0B 3amuTa (OTBETH Ha BOIPOCHI).
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Cobecen
oBaHHe(K
OHTPOJbH
blIii 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
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[pakTu 5 5 ©OamnoB - CTyAGHT CaMOCTOSITEIBHO MOXET IPOBECTH
YeCcKoe ANEKTPOXUMHUYECKUE HCIBITAHUS II0 OLEHKE 3aIllUTHON

3aJaHue 3¢ (EeKTUBHOCTH WHTHOUTOPOB, MPABUIBHO JAeT OICHKY WX
JUTST npuMeHUMOCTH. 2-4  Oamna. CTymeHT  UCHBITaBHIACT

MPaKTHY 3aTPyJHEHUsI B OKCHepUMEHTaNbHOW dyactu, 0-1 Oam.
ecKoit CTyneHT WcIbITaBaeT 3aTPYJHEHHUS! C BHIOOPOM METOAMKH

MOATOTOB NpBEICHUSl JKcllepuMeHTa. JledaeT HEBEpHBIE BBIBOABI

KA MPUMEHEHUS. UHTUOUTOPOB B TEX WIIM UHBIX CpPElax.

7. | IlpemuansHbIC OaTHI 10 JloTIOTHUTENbHBIE TIPEeMHANIBHBIC OaJUTbl MOTYT  OBITh
HAuMCJICHbl 32 TIOCTOSIHHYIO aKTHBHOCTh BO  BpeMs
nabopaTopHBIX 3aHATHH — 10 6aIoB

8. OTBeT Ha dK3aMeHE 30 10-17 GaminoB — CTYIEHT PacKpbUl OCHOBHBIE BOIIPOCHI H
3a/1aHus OnsIeTa Ha OLIEHKY «yHTOBJIETBOPHUTEIHHOY
18-24 GaminoB — CTYIEHT PacKpbUl OCHOBHBIE BOIPOCHI H
3a/laHus OWJIeTa Ha OLIEHKY «XOPOIIO»,

25-30 GammoB — CTYIEGHT pPacKpbUT OCHOBHBIC BOIIPOCHI H
3a/laHus OWJIeTa Ha OLEHKY «OTIIHYHOY.

9. WnnuBunyansHble 50 OTBeTsI Ha BOMPOCHI 10 TeMaM Kypca 30 6aios

3aJjaHusl, C TOMOLIBIO [IpoxoxaeHWe TECTUPOBAHUS MO KypCy IUCHUIUIMHBI 10
KOTOPBIX MOXKHO BOMpocoB-20 6amIoB
HaOparhb
JIOTIOJTHUTEITbHEIC
0aJuTbl HA SK3aMeHe
10. Hroro 3a cemectp 100

HToroBast orieHka 1o sk3aMeHy BbicTapisiercs B 100-0ayutbHOM 1IKane U B TPAJAULMOHHONW YeThIpeXOalIbE
PENUTUHIOBOM OLIEHKH 110 IUCLUIUIMHE B TPAJAULIMOHHYIO YETHIPEXOAUIbHYIO OCYLIECTBIIAECTCS CIELYIOIINM O

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

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

. YCI0BUS CIUIOIIHOCTH MJICHOK.
. 3aKOHBI POCTA IICHOK.
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. Koppo3us B HeanekTponuTax.

. MeTonsl onpeiesieHust TOJIIUH TIICHOK.
. Bmusiaue temmeparypsl u qpyrux GakTopoB Ha CKOPOCTH Ta30BOM KOPPO3HH.
. MeTtoapl 3a1IUThI OT Ta30BOM KOPPO3HUH.

KO/UVIOKBUYM

Tema 4. Xumunueckasi KOppo3us
. XMMHUeCKasi KOppO3Hs B Ta3ax MpH BBICOKOH TeMIIepaType — TepMOJUHAMHUKA Ipoliecca.
. Ilenkn Ha MeTalIax, UX KJIACCU(UKALKsS U 3allUTHBIC CBOICTBA.

Tema 8. BnusHue BHEIIHEN NOJISIpU3alii HA BHYTPEHHUI

KOPPO3UOHHBIH TOK.

1. DnexTpoxuMHuyecKas KOppOo3Hsl, MEKTPOJHBIE MOTEHLUANBI. [ €TEpOreHHO-IEKTPOXUMUYECKUI, TOMOTEH

KOPPO3HH.

2. Oco0eHHOCTH MEKTPOXUMUYECKOT0 KOPPO3HOHHOTO Mpolecca. Jlenonspus3aTopsl.



3. Honspuzanus. [Tpuunns! nonspusaruu. [loaspuzainoHHbIe KPUBbIE, METOJbI CHSTHSI.

4. KoHneHTpauroHHas nouspusamnus. OMU4ecKoe MajieHUe HapsiyKEHUs.

5. AxtuBanmonHas nonspusanus. Ilepenanpsbkenue Bogopoaa.

6. OcOOEHHOCTH KOPPO3HH C BOJOPOIHOM ACTIONSPU3AMECH: TEPMOIUHAMIKA, OCHOBHBIC CTAITUH U TTPUYUHBI

7. OcoOeHHOCTH KOPPO3UHU C KHCIOPOAHOM JeTospu3aueii: TepMOANHAMUIKA, OCHOBHBIE CTAIMU U MPUYHI
NOJIApU3AL[MOHHAS KpUBas. BiusHHUE BOAOPOJHOMN AENOIAPU3ALUN HA KUCIOPOAHYIO.

9. Kopposuonnsle (mossipuzanuonHslie auarpammsl) Barnepa-Tpayna, DOsanca. Kontponupyromuii haktop ke
10. Koppo3us o aeiicTBUEM JIByX U 00JIee OKUCITUTEIICH.

11. Koppo3ust 1ByX METAJIJIOB B KOHTAKTE MPHU AEUCTBUM OJHOTO OKuciuTens. Kopposus 1ByX METaIoB B K
OKHUCIIUTEIICH.

12. AHanuTHYEeCKOE BBIPAXKEHNUE CKOPOCTU KOPPO3HUHU.

13. IIporekropnas 3amuta. PasHoctrbil (nuddepentr-) apdext. 3ammrabiii 23ddext. ComocTaBieHHE sIBIC
1 3aIUTHOTO 3P (HEKTOB.

14. BausiHre BHELIHEW MOMApU3alUA HA BHYTPEHHHUI KOPPO3HOHHBIN TOK.
15. OrpunarensHbIi 3aIIUTHBIN () (EKT.

Kontponbnas padora

Tema 1. TepmonnHamMHUYeCKUe MPEANIOCHUIKH Koppo3uu. Knaccudukarus Koppo3MOHHBIX Tf
Bapuantl
1. ITpu 100 K qyst peakuuu
2Fe(t) + 02(r) U 2FeO(T)
KP =4,136x1020 ITa-1. Onpenenuts HanpasieHue npouecca, ecau [[111112=2,026x104 I1a.
2. Bo3mokHO i1 OKHCIIeHHe xkene3a Ha Bozayxe ([ [1[1112= 20265 I1a) npu temneparype 1000 K, ecnu koHc
2Fe(t) + 02(r) U 2FeO(T)
nipu 3Toit Temneparype Kp = 2,42x1015 Ila-1.
3. Ilpu 450°C naBnenue aucconuanuu NiO 1o ypaBHEHHIO
2NiO(t) U 2Ni(t) + 02(1)
paBHo Kp = 10111012 =6,906%10-26 rlla. [Toitnet mu pa3noxenue NiO Ha BO31yXe NPH NaplHAaIbHOM JIaBJ
Oynet paBHo DG st oOparHOro mpouecca B TeX ke yCIOBHAX?
4. YCTaHOBUTh TEPMOJMHAMHYECKYIO BOBMOKHOCTh KOPPO3UU HUKEJISA C BOJOPOJHONW AEMosspu3anueii B 5-1

298 K, B mpenmnonoxeHun odpazoBanus TpynHopactsopumoro coeaunenus Ni(OH)2, mpousBeneHue pacTsc
Karoanslii mporiecc 1menodnoil cpene nporekaet no peakuuu 2H20 + 2e <> H2 + 20H-.

5. YcTaHOBUTH TEPMOAMHAMHYECKYIO BOBMOKHOCTh KOPPO3UH XpOMa C KUCIOPOJHON U BOAOPOAHOM JETOJIs
mpu 298 K, ecim maBneHue Kuciopoaa u Bogoposa coctapiset mo 0,5 arM. O0paTuMplii MOTEHIMAT XpoMa |
o0paTuMoOMy MOTEHIIMATY XpOMa.

Bapuanr 2

1. Bo3MOXXHO J OKHCIIEHHE KOOAJIbTa KHCIOPOAOM Bo3ayxa (= 1/5 atm)

2Co +02 U 2Co0

mipu 450 °C, ecnu ynpyroctb auccormaiuy okcuaa kooansra (1) mpu manHoi Temneparype paBHa 5,77x10-Z
2. Ompenenuts BO3MOXKHA JTU Koppo3us cepedpa npu 831 K ¢ oOpazoBanuem ero cynbduaa B ra3oBoii cMec)
u3 paBHbIX 00bemMoB H2 u H2S. KoncranTa paBHoBecus peakuuu: 2Ag + H2S « Ag2S + H2 pasna 3,47. Ilp
IIpOLECC KOPPO3UHU IIPHU 33JJaHHOW TEMIEPATYPE HEBO3MOXKEH ?

3. YCTaHOBUTH TEPMOAMHAMHYECKYIO BO3MOXHOCTHh KOPPO3UHU LIMHKA C KUCTOPOAHOMN ACTONISIpU3aLIMEi B HE
pactBope ZnCl2 npu naBnenus kuciaopona Hag pactBopoMm 0,1 arm u T =25 °C. Cpennuii k03¢ HUIIMEHT aK?
4. B pe3ynbrare KOHTaKTa C MarHMEeM TMOTEHIIUAJ KaaMus B peuHoi Bojae (pH = 7) cMecTuiics B OTpHUIIaTeNb
-0,85 B. Byner nu Habmomatbest KOPpO3ust KaaMusi?

5. Paccunrare JJ]C ranpBaHMUECKUX SJEMEHTOB: 1) IIMHK B COJISTHOM KHCIIOTE; 2) JKeJIe30 B adpUPYEMOM HEr
ATOTO, HAWTH W3MEeHEeHHEe dHepruu [ moo6ca ns peakumii Zn + 2HC1 = ZnCI2 + H21; Fe + 1/202 + H20 =F
CPaBHUTH CO 3HAYEHUSIMHU, IMOJTyYEHHBIMH OOBIYHBIM TEPMOJUHAMUYECKUM pPACUuETOM, UCTIONb3Ys JaHHbIE Ta
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Tema 3. MeToabl KOPPO3UOHHBIX UCCIIETOBAHUI
KonTponbhas pabota

1. OCHOBHOI MPUYUHOMN BBICOKOTEMIIEPATYPHON «BaHAIUEBOI» KOPPO3UH SIBISETCS 3arpsi3HEHHOCTH TOTUIHE
00pa3yIomyMH MPU CKUTAHUH 3071y, COIePKAIIyI0 JIerKoriaBkui okcua V205. OnpenenuTs NTyOMHHBIN T1C
cramu Tuna X18H10 npu ucneiTaHuy Ha BO3AyXE B B aTMOCc(epe TOIUTMBHBIX Ta30oB mpu T= 1123 K B TeueH
00pasIoB cTanu ¢ wiomaaso moepxHoct 40 cm2 cocrapiset coorBeTcTBeHHO 0,335 1 3,5 1. [TnoTHOCTS

2. O1IeHUTH KOPPO3HOHHYIO CTOMKOCTh ITMHKA Ha Bo3ayxe npu T = 673 K. O0Opazen nuHKa C TUIOIIAIbIO OB
Maccoit 21,4261 1, mocne 180 1 ucnpiTaHnii Ha Bo3ayxe umeer maccy 21,4279 . [1pu okucneHuu nuHKa oop:

3. PaccumTaTh moka3arenb H3MEHEHHS MacChl TIPH KOPPO3UH ATFOMUHUS B osieyme. Pa3zmepsr oOpasma 50 x 3
MocJie BOCBbMUCYTOYHOTO HcnbiTanud - 4,0189 1. K kako# rpyrine KOppo3nOHHOW CTOMKOCTH OTHOCHUTCS aJli

4. Paccuutars CKOPOCTh (MM/TOJ) paCTBOPEHUS jKeJie3a, HaXOASIIErocs B MAaCCUBHOM COCTOSIHUU B 1 H. pac?
CTallMOHapHas TUIOTHOCTh TOKA PACTBOPEHUS JkeJie3a B Buje MoHOB Fe2+ cocrasmser 7-10-7 A/m2.

5. Koncrpykiuu w3 Hepkaperomiei ctanu X 18HI9T npu pabote B pacTBOpax, Coaep Kaiux XJIOPUI-UOHBI, T
OueHUTh CPeIHIO TJIOTHOCTH TOKA B BEPIIMHE MUTTUHTA, €CIU [TyOWHA MUTTHUHTA 32 TOf] SKCIUTyaTaluu I
MIPUHSTDH, YTO B pE3yJbTaTe KOPPO3UHU B PACTBOP MEPEXOAUT B OCHOBHOM 3KE€JI€30 B BHJIe HOHOB Fe2+.

JlaGoparopHnasi paéora

Tema 1. TepmoguHaMuueckue IpeanockuIKu kKoppo3uu. Kinaccudukarus Koppo3noHHBIX I}

CTyneHT JOJDKeH cAaTh OTYET 10 J1JabopaTopHoil padoTe, BKIIOYaOMuUil opopMieHHe (3anuch HAOMIOIEHUH,
KOHTPOJIbHBIE BOTIPOCHI

. Hanummmre ypaBHEeHUs! aHOIHOW M KaTOAHOM peakIyii, MPOTEKAIOUINX MPU KOPPO3UU MarHus B pa30aBieHt
. Paccumuraiite Benmuuuny 2.J[.C. mporecca Koppo3unu Maraus B pa30aBJIeHHON CEPHOU KUCIIOTE.

. C KakuM KOHTpOJIEM IIPOTEKAET KOppO3usl Maruus B pacrsopax pH=1, 7 ,9,?

. UTo Ha3bIBaeTCs NEepeHaNpsKEHUEM BOOPO/A, U OT KaKUX (PaKTOPOB OHO 3aBUCUT?

. 300pa3ure BUI 3aBUCUMOCTH CKOPOCTH KOPPO3uH OT pH uis anmoMuHus.

. I300pa3ure 1 00bsICHUTE XapaKTep 3aBUCUMOCTH CKOPOCTH KOoppo3uu oT pH s nuHKa.

. 3alyIImMTe ypaBHEHHE IIPoLEecca KUCIOPOJHON AETIONSIpU3alliy U ypaBHeHHEe HepHcTa KUCIopoaHoro 3el
. 3anumurte ypaBHeHue HepHcTa 1151 BOIOPOIHOIO 3JIEKTpoa.
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. 3alMLINTE YCIOBUE, IPU KOTOPOM OKHUCIIUTENb BBICTYIIAET B KAUECTBE ACTOJISIpU3aTOpa KaTOIHOM peakuny

Tema 2. BuyTpenHue u BHeIIHUE (pakTOpbl KOPPO3UH

CTyaeHT T0DKeH caTh OTYET MO JabopaTopHOM pabdoTe, BKIIIOUAIMMA ohopMIiIeHHe (3amuch HAOTIONCHNH,
KOHTPOJIBHBIE BOTIPOCHI

KoHTpoipHBIE BOPOCHI 17151 3aIIATHI JIAOOPATOPHON PabOTHI

1. Kak Bnusier pocT Temneparypbl Ha KOPPO3HIO METAJUIOB B HEOKUCIUTENIbHBIX KUCIOTAX, IPOTEKAIOIIEH C E
2. Kak BIusieT pocT TeMnepaTrypbl Ha KOPpO3HUI0 METAJUIOB B HEUTPAJIBHBIX Cpeax, MPOTEKAIOIIECH C KUCIOPC
3. KakuM ypaBHEHHEM OLICHMBAETCS 3aBUCUMOCTH CKOPOCTH KOPPO3UH OT TEMIIEpaTyphl?

4. ITo xako¥i BEIMYMHE MOYKHO CYJIUTh O MIPUPOJI€ CTAANU, ONPEAEIAIONIEH CKOPOCTh TAHHOTO KOPPO3UOHHOT!

Tema 3. MeToabl KOPPO3UOHHBIX UCCIIETOBAHUI
JlaGoparopnas pabora «DocdarupoBaHue»

CTyaeHT TODKeH caTh OTYET 1Mo J1abopaTopHOi paboTe, BKIIoUaomuii oopmiieHue (3anuch HaOMIONCHNH,
KOHTPOJIBHBIE BOTIPOCHI

KoHTpopHBIE BOPOCHI 17151 3aIIUTHI JIAOOPATOPHON PabOTHI
1. Oxapakrepu3yiTe MpoIecC MOATOTOBKH TTOBEPXHOCTH Tepe] HAHECEHUEM MTOKPBITHS.
2. JInst KaKuX METaJUIOB IPUMEHSIOT (hochaTupoOBaHKE U B KAKMX YCIOBHUSIX IKCIUTyaTaIln?

3. B uem cocTtout cyTh o0pazoBanus pocdarHeIx mieHOK? Hanummre ypaBHEHNUsT XUMHUECKUX PEaKIHi, 1]
cTasu.



4. OnumuTe II0Chl U MUHYCHI (POC(aTHBIX MJICHOK.

Tema 4. Xumunueckasi KOppo3us

CTyaeHT T0DKeH ciaTh OTYET 1O JabopaTopHOM padoTe, BKIIFOUAIMMA ohopMIIeHHe (3amuch HAOTIONCHHH,
KOHTPOJIBHBIE BOTIPOCHI

KoHTpopHBIE BOIPOCHI 17151 3aIIUTHI JIAOOPATOPHON PabOTHI

1. Kak npoBoaMTCS TEPMUUECKOE OKCUANPOBAHUE CTATIU?

2. B yeM cynHOCTh XUMUYECKOTO OKCUIMPOBAHUS CTAJINA?

3. Kak npoBoauTCcs aHOAMPOBAHUE AITFOMUHHUA?

4. Kakol pacTBOp MCIOIB3YETCS 1JIsI XUMUYECKOTO OKCUIMPOBAHUS aJTFOMUHUSA?
5. Kak yBenuuuTh KOPpO3NOHHYIO CTOMKOCTh OKCUUPOBAHHBIX U3/1ETUI?

6. Kak npoBOaUTCSI OKCUIUPOBAHUE MAarHUEBBIX CIIJIAaBOB?

Tema 5. DnekTpoxuMuyecKas KOppo3us METAJIIIOB

CTyneHT JOJDKeH cAaTh OTYET 10 1JabopaTopHoil padoTe, BKIIOYaOMuil opopmieHHe (3anuch HaOIOIEHUH,
KOHTPOJIbHBIE BOTIPOCHI

KoHTposibHBIE BOIPOCHI JUIS 3aLUTHI TaOOpaTOpHOM paboThI

. UTO Ha3bIBaETCS AIEKTPOXUMHUYECKON KOPpO3UE?

. UTo ABNsAETCSA NEPBONPUUNHON MIEKTPOXUMHUUECKON KOppo3un?

. Kakas peakuus mporekaet Ha KaTojie B KUCJIOM cpene?

. Kakas peakuus npoTekaeT Ha KaTozi€ B LIEJIOUHON U HEUTpaJIbHOU cpenax?

. Kakas peakuus nporekaet Ha aHojae?

. Kakue cymiectBytot BuibI genonsipu3anuu’?

. Kakum 006pa3oM moaroraBimBaroT 00pasiibl K BEIIOJHEHUIO JIa00paTOpHOH paboThI?
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. Uto mpencraiseT coboi monspuzanronHas KpuBasi? Kak ¢ ee moMoIipio onpeneanTb CKOPOCTh KOPPO3UH

Tema 6. Koppo3noHHBIE JUarpamMmbl.

CTyneHT T0DKeH ciaTh OTYET MO JabopaTopHOU pabdoTe, BKIIFOUAIMMA odhopMIiIeHHe (3amuch HAOTIONCHNH,
KOHTPOJIBHBIE BOTIPOCHI

KoHTposibHBIE BOIPOCHI JUIS 3aLUTHI TaOOpaTOpHOM paboThI

1. Kakue cuctemsl B 3JIEKTPOXMMHH HA3bIBAIOT PABHOBECHBIMU ?

2. B xakux yCclOBHSIX BO3SHHKAIOT HEPABHOBECHBIE (HEOOPATUMBIE) TOTECHIHAIIBI?

3. Kak omnpenenuTs 3Ha4eHUE CTaHAAPTHOTO OKUCIUTEIbHO-BOCCTAHOBU-TEIBLHOIO MOTEHIIMAIA CUCTEMBI IO
4. Ha ocCHOBaHMHU KaKHUX JaHHBIX MOYKHO CJIE€JIaTh BBIBOJ O MPUPOJAE U3MEPEHHBIX TOTEHIIMATIOB?

5. Kakue MeTaisl B IIMPOKOM IMANa30HE KOHIIEHTPALUI COOCTBEHHBIX HOHOB UMEIOT OOpaTUMBbIe 3HAUEHUs
6. Kaxkoii axrop Ha3bpIBAIOT KOHTPOIHpYOUMM (TuMuTHpyroumm)? Kak ero onpenennts?

Tema 7. Koppo3usi JByX METaIIOB B KOHTAKTE

CTyaeHT I0DKeH caTh OTYET MO JabopaTopHOM padoTe, BKIIFOUAIMA ohopMIiieHHe (3amuch HAOTIONCHNH,
KOHTPOJIBHBIE BOTIPOCHI

KoHTpoipHBIE BOIPOCHI K 3a1TUTE JTa00paTOpHON pabOTHI.

1. B uem cymHOCTh IPOTEKTOPHOM 3aLIUTHI?

2. Korna nienecoo6pa3no mpuUMeHSITh TPOTEKTOPHYIO 3aITUTY?

3. Kakumu nokazareinsiMu XxapakTepusyeTcst 3p(HeKTHBHOCTh MPOTEKTOPHOI 3alUThI?
4. Yrto Takoe paanyc ACUCTBHS MIPOTEKTOpA?

5. Ot 4yero 3aBUCHUT BEIMUYMHA pajuyca AEHCTBUsI MpOTEKTOpa?

6. [ToueMy B KHCIBIX Cpellax MPOTEKTOPHAs 3alIUTa UCIIOIb3YETCSI OTPAHUYECHHO?
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Tema 8. BausgHue BHEIIHEN NOJSIpU3allii HA BHYTPEHHUI
KOPPO3UOHHBIHN TOK.

CTyneHT JOJDKeH cAaTh OTYET 1Mo J1JabopaTopHOil padoTe, BKIIOYaOmuil opopMieHHe (3anuch HaOIoIEeHUH,
KOHTPOJIbHBIE BOTIPOCHI

KoHTposibHBIE BOIPOCHI IS 3aLUTHI TaOOpaTOpHOM paboThI

1. B yeM 3akiiro4aercsi CyImHOCTb KaTOAHOM 3alUThI?

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

3. Kak paccuutbiBator 3amuTHBIN 3G GeKT 1 K03 OUIIMEHT 3aIUTHOTO JEHCTBUS?
4. B xakux cpenax HanOosee r3ppeKTUBHA KaToaHAasK 3amuTa?

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

Tema 9. ITaccCUBHOCTEL METAJIJIOB.

CTyneHT JOJDKeH cAaTh OTYET 1Mo 1JabopaTopHOil padoTe, BKIIOYaOmuUil opopMieHHe (3anuch HaOIIOIEHUH,
KOHTPOJIbHBIE BOTIPOCHI.

KoHTposibHBIE BOTIPOCHI IS 3aLIUTHI TaOOpaTOpHOM paboThI

. Ha yeM ocHOBaHa aHOJHAs 3aILMTa BHEIITHUM HCTOYHMKOM TOKa?

. UTo Ha3bIBAIOT NaCCUBHOCTHIO MeTa/1a? B ueM npakruyeckas 3Ha4MMOCTb TACCUBHOCTH?

. Kakymu sABII€HUAMU XapaKTEpU3yeTCsl HACTYIUIEHUE TACCUBHOIO COCTOSHUA?

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

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

. I300pa3ure NONHYyI0 KPUBYIO aHOAHOH MOJIIPU3ALMN U YKAKUTE XapaKTEPUCTUKH NaCCUBALINU.
. Kakue BelecTBa SBISIIOTCS I€TIacCUBAaTOPaMU?
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Tewma 10. Mcnonb30BaHKE €EMKOCTHBIX U3MEPEHUN B U3yUEHUN KOPPO3UH U 3aIIUTHl METAIJIOB. DJIEKTPOKa
anekTpoasl. DorosnekTpuueckas nosspusamnus (OOIT).

CTyneHT JOJDKeH cAaTh OTYET 1Mo 1JabopaTopHoil padoTe, BKIIOYaOmuil opopMieHHe (3anuch HaOIOIEeHUH,
KOHTPOJIbHBIE BOTIPOCHI

KoHTposibHBIE BOIPOCHI JUIS 3aLIUTHI TaOOpaTOpHOM paboThI

1. Ykaxkurte craguu 3JIeKTPOIHOTO Mpolecca.

2. KaKie MEeXaHU3Mbl MacCONepeHOca Bbl 3HaeTe?

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

4. B yeM 3akitouaeTcst He10CTaTku Moaenu 1uddysnonnoro cios. [Ipemnoxennoit Hepacrom?
5. KakoBbl oTIM4HTEIbHBIE 0COOCHHOCTH BPAIIAIOIIETOCs TUCKOBOTO 3JIEKTpoa?

6. Kak onpenennuts NopsaoK peakliMy ¢ UCIOIb30BAHUEM BPAIAIOIIEr0Cs JUCKOBOTO AIEKTpoaa?

IIpakTnyeckoe 3aaHue 1l MPAKTHYECKOH MOATOTOBKHU

Tema 5. DnexTpoxuMHuUyecKas KOppO3Hsi METAIIIOB

CTYJIGHT JOJIKCH JJICKTPOXUMHUYCCKUMU METOAMHU OLICHUTH 3aIIIUTHOC HeﬁCTBI/Ie I/IHFI/I6I/ITOpOB 10 ITIOTHOLIEC
YCMOTPCHUC HpCHO)IaBaTCHH), JAaTb OLICHKY IMPUMCHUMOCTH I/IHFI/IGI/ITOpa B TCX WJIM UHBIX arpCCUBHLIX CpCad.

Tewma 10. Mcnonb30BaHKE €EMKOCTHBIX U3MEPEHUN B U3yUEHUN KOPPO3UH U 3aIIUTHl METAIIJIOB. DJIEKTPOKA
anekTpoasl. DorosnekTpuueckas nonspusamnus (OOIT).

CTyZleHT HODKEH OLIEHUTH CTETICHb afcOPOIIMU HHTHOUTOPa CEPOBOJOPOTHON KOPPO3HH HA CTAIIU C TIOMOIIb
MMIIEAAHCA.

ColecenoBanue
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Tewma 10. Mcnonb30BaHKE €EMKOCTHBIX U3MEPEHUN B U3yUEHUN KOPPO3UH U 3aIIUTHl METAIIJIOB. DJIEKTPOKa
anekTpoasl. DorosnekTpuueckas nonspusamnus (OOIT).

. Onpenenennst TaCCUBHOCTH.

. XapaKTEepUCTUKHU MTACCUBHOCTH U Drajie-moTeHIHAI.

. BiinsiHre npupoabl MeTajula U CpelIbl Ha XapakTep MacCUBaLUU.
. ITaccuBanus >xeje3a B a30THOU KHUCJIOTE.

1
2
3
4
5. [TaccuBHOCTH Kene3a Kak CIeCTBUE 00pa3oBaHus (a3oBoro okcuaa. Oomue npencrarienus. [IpuMepsr.
6. AncopOuus kak (hakTop, ONpeAeNIIoNIri macCuBHOCTh. O0IHe npeactasiaeHus. [Ipumepsr.

7. ConeBasi MaCCUBHOCTb.

8. [lepenaccuBanus Wi TPaHCIACCUBHOE COCTOSTHUE.

9. Mcnonp30BaHMe MACCUBHOCTH JIJIS 3AIMTHI OT KOPPO3UHU. AHO/IHAS 3aIUTa. YCIOBUS IPUMEHEHUS aHOTHC
1

0. lemaccuBanusi 1 MUTTHHTOOOpa30BaHNE.
TecTupoBanme

Tema 3. MeToabl KOPPO3UOHHBIX UCCIIECTOBAHUI
1. IIpeanochUTKN KOPPO3UH METAIIOB.

a) TepMmonuHamMuUecKasi HEyCTOMYMBOCTh METANIMYECKOTO COCTOSIHUSI, 00YCIIOBIIMBAIOIAsl CAMOIIPOU3BOJIbE
COCTOSIHHE.

0) TepmoanHaMHuyeckas yCTOHYMBOCTh METANIMYECKOTO COCTOSIHUSI OOJIBIITMHCTBA YEPHBIX U [IBETHBIX METaJ
B) Hanuune npumeceit B UCIOJIb3yeMbIX B IPOMBIIIJIEHHOCTH YEPHBIX U LIBETHBIX METAJIIOB.
r) OTcyTCcTBHE MIPUMECEH B UCTOIb3YEMbIX B IPOMBIIUIEHHOCTH YEPHBIX U IIBETHBIX METAJIJIOB.

2. B yeM cylnHOCTh XMUMUYECKOTO MEXaHU3Ma KOPPO3UX METAJIOB?
a) OxucieHue MeTajIa ¥ BOCCTAHOBIIEHUE OKUCIUTEIS IMPOUCXOAAT B OJHOM aKTC.
6) OkucneHne MeTauia i BOCCTaHOBJICHUE OKUCITUTENSI IPOUCXOAT B Pa3HBIX aKTaXx.

B) Ilponecc cknanapiBaercs U3 3-X IpOCTPAaHCTBEHHO Pa3/IEICHHBIX CTAIUI: OKUCIEHHE METajlla, IEpEeTEKak
OKHCIIUTEIIS.

r) [Ipouecc cknaapIBaeTCs U3 aHOAHON PEAKIIMY OKUCIEHHS METAJUIa U KaTOAHOM pEeaklMy BOCCTAHOBIIEHU
Pa3HBIX Y4aCTKaX IOBEPXHOCTHU.

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

0) He3aBrCHMMOCTBL CKOPOCTH TIpoliecca OT MOTEHIIHAIIA.

B) HezaBrcHMOCTB CKOPOCTH TIpoIiecca OT JaBJICHUS.

) 3aBHCUMOCTH CKOPOCTH TIpoliecca OT TeMIEpaTyphbl

4. YKaXuTe MPaBHUIbHOE COOTHOIIICHHE PABHOBECHBIX MTOTEHIMAIOB KOPPOIUPYIOIIEro MeTaia ¢Me U OKuc
a) pmer. > eMe 0) omen. <eMe  B) oumern. = eMe 1) paemn. < 2 oMe

5. Uro sBIseTCA INIaBHBIM OKUCIUTEIEM-IEIIOJISIPU3aTOPOM IIPU KOPPO3UU METAJUIOB B HEUTPAIIBHBIX Cpefax

a)02 6)H30+ B)H20 r)OH-

6. Kakoe cocTosiHuEe TOBEPXHOCTH METajlia CIIOCOOCTBYET 00Jiee BEICOKOW KOPPO3UOHHON CTOWKOCTH?
a) [TonmupoBannoe. 0) [pybo obpaboTaHHOE.
B) C HaKJIETIOM Ha MOBEPXHOCTH. T) C YIAJEHHOHN C TTOBEPXHOCTH OKCUIHOU TIJICHKOM.

7. Kakuie aHHOHBI BBI3BIBAIOT YBEIMYEHUE CKOPOCTH KOPPO3UU METAIJIOB U3-3a UX aKTUBUPYIOLIETO JEHCTBU:
a) Cl- (6) SO42- B)PO43- r)S032-
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8. BoiOepute BHYTpEHHUE U BHEIIHUE (DAKTOPBI KOPPO3HH:

a) mpuUpoja MeTayuia; 0) CTPYKTypa CIlaBa; B) COCTOSIHHE MOBEPXHOCTH MeTajuia
I') BIUSHUE TUAPOAMHAMUYECKUX YCIOBUM 1) MEXaHWYECKHE HalpsKEHUS

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

9. B kakux eMHULIAX U3MEPSETCs TITYOHMHHBIN MOKa3aTeilb KOppO3uu?
a) MM/Ton

0) r/(cM2u)

B) A/cM2

r) cM3/(M24)

10. B uem 3aximrouaeTcsi BOTIOMOMETPUUECKUI METOJI U3MEPEHUS CKOPOCTH KOPPO3UH?

a) B ompenenennn norepu Macchl 00pa3iioB 3a ONpEesIEHHOE BpeMs HaXOXKICHHS B arpeCCUBHOMN Cpee.

0) B ompenenennn 06beMa BBIICIUBIIETOCS BOJOPO/IA 32 ONPEeIEHHOE BPEMsl HAXOXKICHHUS B arpeCCUBHOM
B) B onpenenennn o6peMa NOMIOMIEHHOTO KUCIOPOa 3a OMPEIeTICHHOE BPEeMsI HaXOXKICHUS! B arpECCUBHOM
r) B BU3yanbHOM onpeneneHnu COCTOSHUS TOBEPXHOCTH.

Tema 4. Xumunueckasi KOppo3us
1. ITpu xakom 3HaueHnn AG peakius
m Me +1n/2 02 < MemOn
OyZIeT mpoTeKaTh clieBa HarpaBo?
a) AG<0
6) AG>0
B) AG=0
r)AG=1

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

0) Vok/ VMe < 1

B) Vok / VMe =1

r) Vok / VMe = 0,5

3. Ykaxkure, Ipu KakoM 3HaueHUH Vok / VMe Ha MOBEPXHOCTH MeTalljia 00pa3yeTcsl CIUTONTHAS TIJICHKA OKCH
a) 2,09

6) 0,79

B) 0,5

r) 11,7

4. Kakoe ypaBHEHUE BbIPAXKa€T JUHEUHBIN 3aKOH POCTA 3al[UTHOM IIJIEHKU Ha MeTajie?
a) h =kt + const

6) h2 =kt

B) h =klgt

r)h= ekt

5. Kakoe ypaBHeHUE BbIpakaeT apaboIIMYEeCKH 3aKOH POCTa 3aIUTHOM IJICHKH Ha MeTajuie?
a) h2 =kt

6) h=kt

B) h =klgt

r) h = ekt



28
6. Kaxkoit merann OpicTpo Koppoaupyet B armocdepe SO2?
a) Ni
0) Cu
B) Pt
r) Au
7. Kakoli okcuj mpeobagaeT B oKaanHe, 00pa3oBaHHOM Ha kesese Boimie 6000 C?
a) FeO
6) Fe203
B) Fe304
r) CO

8. Kakoro okcuma MEeHbIIIE BCETO B OKaJIMHE, 00pa3oBaHHON Ha kenese Boiie 6000 C?
a) Fe203

0) FeO

B) Fe304

r) Fe202

9. Ykaxxute ra3, BBI3BIBAIOIINN 00€3yTIIepOKMBAHUE CTATH U YyTYHa.
a) CO2

0) CI12

B) N2

r) NO

10. IIpu BBeIeHNN KaKOTO COCTaBa B CTAJIM OHHM CTAHOBSITCSl HAnOOJIee )KapOCTONKUMHU?
a) Cr+ Si+Al

0) Cr

B) Cr+ Si

r) Al

Tema 5. DnekTpoxuMuyecKas KOppo3us METAJIIIOB

1. Ykaxute popmyny HepHcTa nmst pacuera 00paTuMoro 31eKTPOIHOTO MOTCHIIHATA.
a) j =jo + RT/nF In aMen+

0) m = mo + RT In aMen+
B) H30 +e='2 H2 + H20
r) AGo=-RT In Ka

2. YKakuTe MeTall, UMEIOIIHUIA 00paTUMBIN TOTCHIIMAN B BOAHBIX PAaCTBOpax.

a) Cu

0) Fe

B) Al

r) Mg

3. YkaxxuTe MeTa, UMEIOINUNA HeoOpaTUMBI IOTEHIIMAT B BOAHBIX PACTBOPaX.

a) Fe

0) Cu

B) Cd

r)Ag

4. YKaxxuTe KaTOJHBIN MPOIECC BOJOPOJHOMN AETOSIPU3AMHI TPH JIEKTPOXUMHUYECKON KOPPO3UU METAILIOB.
a) H30+ + e =1 H2 + H20

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

B) CuO + H20 + 2e = Cu + 2 OH-
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r) R-O + 4 H+ + 4¢ = RH2 + H20
5. VYkaxuTe KaTOAHBIN MPOLIECC KUCIOPOAHON NENOMAPU3ALIUN MPH SIEKTPOXUMUYECKON KOPPO3UH METAIIIO
a) 02 +2 H20 + 4e =4 OH-
6) H30++e =" H2 + H20
B) CuO + H20 + 2e = Cu + 2 OH-
r) R-O +4 H+ + 4e =RH2 + H20
6. YKaxuTe MpaBWIbHOE COOTHOIICHHE PABHOBECHBIX MOTCHIIMAIOB KOPPOIUPYIOIIETO MeTasuia @Me U OKuc
a) puen. > eMe
0) emen. < oMe
B) ouer. = pMe
r) puen. <2 eMe
7. Oco0eHHOCTH ANIEKTPOXUMHUUECKOTO KOPPO3UOHHOTO Tpoliecca.
a) 3aBUCUMOCThH CKOPOCTH Tpoliecca OT MOTEHIIHAIA.
0) He3aBuCHMMOCTBL CKOPOCTH TIpoliecca OT MOTCHIIHAIIA.
B) He3zaBHCHMOCTE CKOPOCTH TIpOIecca OT JaBJICHUS.
r) 3aBUCUMOCTb CKOPOCTH IIpoliecca OT TeMIIepaTyphl.
8. Ha30BUTE OCHOBOIIOJIOKHUKA TEOPUH IIEKTPOXUMUUYECKOW KOPPO3HH METAJUIOB.
a) Jle ns1 Pus
0) AKUMOB
B) Posendennbn
r) ®pymkun
9. Yto sBNIsIeTCS TIIaBHBIM OKHCIIUTENEM -ACTIONIPU3aTOPOM IIPU KOPPO3UH METAJUIOB B KUCIIBIX cpeaax?
a) H30+
6) 02
B) H20
r) OH-
10. Yto siBNsieTCS MIIaBHBIM OKUCITUTENIEM-ICTIONIPU3aTOPOM IIPHU KOPPO3HH METAJUIOB B HEHUTPaIbHBIX Cpeaa
a) 02
0) H30+
B) H20
r) OH-

4.3 TIpomexxyTouHas aTTecTalus Mo AUCLUILTHHE TPOBOAUTCA B hOpME 3a4eTa, SK3aMeHa

Tunosbie Bonpocskl 3auera (IIK-1, ITK-2)
. TepMonnHaMu4eCcKre MPEANOChIIKA KOPPO3UH.
. Kimaccudukarus Koppo3nOHHBIX MPOIIECCOB.
. BHyTpeHnHue u BHemHue (HakTopbl KOPPO3UH.
. MeToasl KOPPO3UOHHBIX UCCIEA0BAHUM.
. XUMHUYECKasi KOppO3usl.
. 'a3oBas Koppo3usi. 3aKOHBI pOCTa MJICHOK Ha METaJlIaX.
. MeToap! onpeneneHus ux TONIIHUHBIL.

0 I N D bW

. ®aKTOpBHI, BIUSAIOLIME HA Ta30BYI0 KOPPO3HIO.

9. MeTozp! 3alIMTHI OT ra30BOl KOPPO3HH.

10. Koppo3usi B HE3JIEKTPOJIUTAX.

11. KauecTBeHHBIE U KOJIMYECTBEHHBIE TTOKA3ATEIN KOPPO3UH.

Tunosble 3aganua ais 3adera (IK-1, ITK-2)
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1. DnexTpoxuMHuUecKas KOppO3Hsl, MEKTPOJHBIE MOTEHLUANBL. [ €TEpOreHHO-IEKTPOXUMUYECKUI, TOMOTEH
KOPpO3UH.

2. OCOOGEHHOCTH HNEKTPOXUMHUYECKOTO KOPPO3ZUOHHOTO Tporiecca. Jlernonspusaropsl.

3. Ionapuzanus. [Tpuunnel nonspuzanuu. [lonsapruzanioHHbIE KPUBBIE, METObI CHSITHS.

4. KonueHTpanuoHHas noaspusanus. OMUUYECKOE NTaJJeHUE HaIPSHKEHUS.

5. AxtuBanmoHHas nojgpuszanus. [lepenanpsokenue Bogoposa.

6. OcoOeHHOCTH KOPPO3HH C BOAOPOIHON ACTIONApU3ALUEH: TEPMOIUHAMUKA, OCHOBHBIE CTAJNU U IPUUNHBI

7. OCcOOEHHOCTH KOPPO3HH C KUCIIOPOTHOM ETIONsIpU3aliieid: TepMOJUHAMUKA, OCHOBHBIE CTaJANH U MPUYHI
MOJISIPU3allMOHHAs KpuBas. BiusiHue BOIOPOIHOM enospu3aii Ha KUCIOPOIHYIO.

Tunosbie Bonpocekl 3k3amena (I1K-1, T1K-2)
DNeKTpOXUMHUYECKask Koppo3usi. OCHOBBI TEOPUH NEKTPOXUMUUYECKOU KOPPO3HUH.
OCOOEHHOCTH ANEKTPOXUMHUECKOTO KOPPO3ZHOHHOTO MPOIIECCa.

[Monspuzanus. [lonspuzanmoHHbIE KPUBBIE.

Jenonspusalus u AN pU3aTOPHI.

KoH1ieHTpaimoHHas noaspu3anus.

AxTHUBanMoHHas nossapusanus. [lepenanpsxkenue Bogoposa.

Oco0eHHOCTH MpoIiecca ¢ BOAOPOTHOM IETIONsIpU3aIlieH.

OcobeHHOCTH TpoIiecca ¢ KUCIOPOIHOH IeNOISIpU3aIHEH.

Kopposuonunsie auarpammel IBanca. Koppo3nonssle quarpammsl Barnepa-Tpayna.
0. KonTponupyrommii pakTop KOppo3uu.

= 0 0 =N ok W=

TunoBble 3axanus s sxk3amena (IIK-1, ITK-2)
1. PaccunTars mokasaresab U3MEHEHHS MacChl IIPHU KOPPO3UHU aTIOMUHUA B oeyme. Pasmepsr o6pasia 50 x 30
MocJie BOCbMHUCYTOUYHOTO HcnbiTanus - 4,0189 1. K kako#i rpyrine Koppo3uOHHOW CTOMKOCTH OTHOCHUTCS JIFON

2. OnpenenuTh 0OBEMHBIN MOKa3aTesb kKoppo3un Maraus B 0,5 H. pactBope NaCl. Pasmepsr o6pasma 20 x
nonHoe norpyxxenue, T=298K, napnenne Bo3ayxa - 1 arm. 3a 100 4 Beigenuiiocs 330 cM3 Bomopoa.

3. YcTaHOBUTH B3aMMOCBSI3b MEX]Ty OObEMHBIM MOKa3aTeleM KOppPO3UH, MOIYYEHHBIM B IpeAbIIyIIeH 3a1a4
MoKasarejieM U3MEHEHHST Macchl. AToOMHast Macca Maraust A(Mg) = 24. BaneHTHOCTh n = 2.

4. BBIBECTH COOTHOIIICHHE MEXKTy MM/TO U T/CM2CYT, MM/TOJl U T/M24, MM/TOJ] ¥ T/cM24, T/cCM249 ¥ T/M2CYT.

5. OnpenenuTh, MOXKET JTM MarHUil J1aTh CIUIONIHYIO OKCHIHYIO TUICHKY, €CJIM TUIOTHOCTh MAarHHs M IUIOTH(
paBubl 1,74 u 3,65 r/cM3.

6. Paccunrars norenmman xjaopcepedpsiHoro anekrpoaa B 1 mpacrsope NaCl.
7. Paccunrars JJIC nenwu, cocrosimeit u3 mearoro u BogopogaHoro (PH2 = 0,2 MIIa) anekTponoB B pacTBope

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

3auer

Komnerenig Heckpuntopsl (ypOBHH) — OCHOBHBIE IPU3HAKH OCBOCHUS

Orenka
15071 (mokazarenu JOCTUKECHHUS PE3yIIbTaTa)
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IK-1 JleMoHCTpHUpyeT TIIyOOKHE W CHUCTEMHBIE 3HaHUS (YHIaMEHTAIIbHBIY
JeXalX B OCHOBE TEOPUM KOPPO3MOHHBIX IIPOLECCOB B I
ANIEKTPONPOBOASAIINX CpeAax; 3HAET KOHLENLHI0 KOMILIEKCHOTO
MaTepuaJioB OT KOPPO3UU B TOM 4YHUCIIE IO NIEKTPOXUMHUYECKOU
MIOBEPXHOCTH METAJUIMYECKUX KOHCTPYKLHH YMEET UHTEPIPETUPOBY
pe3yabTarel  J1JAOOPaTOPHBIX KOPPO3HMOHHBIX 3KCIIEPUMEHTOB  HJ
TEOPETUYECKUX 3aKOHOMEPHOCTEH 3eKTpoxuMuu, CriocoOeH mpeyio
METOJIOB IIPOBEACHUS IKCIIEPUMEHTA 110 U3YUYEHUIO KOPPO3UOHHOH CT]
3alATe, IO DSJIEKTPOXMMHUYECKOM 3alUTe BHYTPEHHEH II0BEPXH
KOHCTpPYKIMiA BraseeT cuctemoit MeTooB 0TOOpa Marepuaia Juis

«3a4TCHO»
(50 - 100 Gamnos) TEOPETUYECKUX 3aHATUI M Ja0OpaTOpHBIX pabOT MO M3YUYECHHUIO KOJ
MeTauioB. OTBET NOCTPOEH JIOTMYHO, MaTeprall U3J1aracTcsl 4eTKO, s
apryMEHTUPOBAHO

I1K-2 JleMOHCTpHUpYeT NTyOOKHE M CUCTEMHBIC 3HAHHS TEOPUU XHUMHYECKO
KOPPO3UHM METAJUIMYECKIX MaTepPHaiOB, OCHOBHBIC 3aKOHOMEPHOCTH
KOPPO3UH IyTH U CPEICTBa OOPHOBI ¢ KOPPO3UOHHBIM Pa3pyIICHUEM ]
aHAJTM3UPOBATh MEXaHW3M KOPPO3HMOHHOTO TMpolecca ©u  00bs
1a00paTOPHBIX KOPPO3HOHHBIX IKCIIEPUMEHTOB. MOXKET MPEIIOKHUT
TUTaH MPOBEACHUS SKCIIEPUMEHTA TI0 ANEKTPOXUMHUYECKOH 3aIINUTE T1Q
METAIUTHYECKUX KOHCTPYKIUK. OTBET MOCTPOCH JIOTUYHO, MaTepHall
XOPOIINM SI3BIKOM, apTyMEHTHPOBAHO

IK-1 He opuenTupyercs B 0a30BBIX TEOPETHYECKHX BOMPOCAX XUMUYUC
3JeKTpOXuMHK. He MOXEeT MPUMEHHTHh TEOPHIO ISl aHAIN3a KOHK
CHTYaIlUH.
«HE 329TEHO HermpaBmibHO OTBEYAET Ha TIOCTABJICHHBIEC BOMPOCHI HIIH 3aTPYIHSETC
(0 - 49 Gamos) MK-2 He opuenTupyercst B 0a30BBIX TEOPETHUECKUX BOMPOCAX XUMHUYE

aNeKTpoxuMuu. He MOXXeT MpHUMEHUTh TEOpHIO JUIsl aHalu3a KOHK
CUTyallUl IO JJIEKTPOXUMHYECKON 3allUTe TMOA3EMHBIX M TOABOJ
KOHCTpYKIMi. HenpaBuibHO OTBEYaeT Ha IMOCTABJICHHBIE BOIPOCH]

OTBETOM.
DK3aMeH
Ouera Kommereni JleckpunTops! (YPOBHH) — OCHOBHBIE TIPU3HAKK OCBOCHUSI
17071 (TIokazaTenu JOCTHKCHHS Pe3yIbTaTa)
IK-1 JleMoHCTpUpyeT TIIyOOKHE W CHCTEMHBIE 3HAaHUS (YHIaMEHTAIIbHBIY

JeXalX B OCHOBE TEOPUM KOPPO3MOHHBIX IIPOLECCOB B I
WIEKTPOIPOBOAIIUX Cpeaax;
3HaeT KOHIEMNIHMIO KOMIUIEKCHOTO 00eCreyeHHs 3allUuThl MaTepHall(
YUCJIE [0 DJIEKTPOXMMHUYECKOM 3allUTe BHYTPEHHEH IIOBEPXHO)
KOHCTPYKLIUI

YMeeT MHTepIpeTUpoBaTh IKCIEPUMEHTAIbHBIC PE3ybTaThl J1adopal
JKCIIEPUMEHTOB Ha OCHOBE 3HAHUN TEOPETHUUECKUX 3aKOHOMEPHOCTEH]
CrnocobeH mpemsiokUTh U 00O0CHOBaTh psii METOAOB IPOBEICHHUS
W3YUYECHHUIO KOPPO3UOHHOM CTOMKOCTH METAJJIOB U UX 3aLUTE, 10 JJIEH
BHYTPEHHEH ITOBEPXHOCTU METAININYECKUX KOHCTPYKLIUMA

Bnaneer cucremoii MeronoB oTOopa Marepuana Ui TEOPETHY
71a00paTOpHBIX paboT MO U3YyUYEHHUIO KOPPO3UOHHOM CTOWKOCTH METall
OTBET NOCTPOEH JIOTMYHO, Marepuall MU3Jaraercs 4YeTKo, SICHO,
apryMEHTUPOBAHO

COTITHYHOY
(85 - 100 6ammoB)
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[1K-2 JleMOHCTpHUpYyeT TIIyOOKHE U CHCTEMHBIC 3HAHHS TEOPUU XUMUYECKO
KOPPO3UH METAUIMYCCKUX MATePHaioB, OCHOBHBIC 3aKOHOMEPHOCTHU
KOPPO3UH IyTH U CPEICTBA OOPHOBI ¢ KOPPOZUOHHBIM Pa3PYIICHUEM N
YMeeT aHaJIM3UpOBaTh MEXaHH3M KOPPO3MOHHOIO Ipoliecca U 00
71a00paTOPHBIX KOPPO3HOHHBIX IKCIIEPUMEHTOB.

MoXeT TpeIOKUTh IYyTH HWCCICAOBAHUS, IUIAaH TPOBEIACHUS
AIIEKTPOXUMHUECKON 3aIIUTE MOI3EMHBIX M MOJBOAHBIX METAJUINYECK|
OTBET TOCTPOEH JIOTUYHO, MaTepHhall H3JIaraeTcs YeTKO, SICHO,
apryMEHTHPOBAHO

TIK-1 JIeMOHCTpUpPYET JOCTAaTOUHBIA YpOBEHb 3HAHMHA OCHOBHBIX (DyH[3
TEOpHi B 00IACTH DJICKTPOXUMHHU M KOPPO3HU METAILIOB.

Cnoco0OeH MPOrHO3MPOBATh IOBEIACHUE METALUIMYECKUX Marepud
YCIOBUSIX.

Braneer OCHOBHBIMM MeTOmamu OTOOpa MarepHaia s TEOpETH
7a0OpaTOpHBIX PadOT MO HM3YYCHHIO KOPPO3MOHHOM  CTOMKO(

«XOPOIIO» WIEKTPOXUMHUYECKOM 3aIUTE BHYTPEHHEH ITIOBEPXHOCTH METAJLINYECH
(70 - 84 6annoB.) OTBET NOCTPOEH JOTMYHO, MaTEpUaj U3JIaracTcsi XOPOILIUM SI3bIKOM.
[IK-2 JIeMOHCTpUpPYET JOCTAaTOUHBIA YpOBEHb 3HAHMWA OCHOBHBIX (DyH[3

TEOpHii B 00JIACTH AIEKTPOXUMHUH U KOPPO3UH METAIJIOB.

CrniocobeH TMpoaHaM3UPOBaTh MPEIJIOKEHHBIH IUIaH HCCIIEA0BA
MEXaHU3Ma, KOPPO3UOHHOW CTOMKOCTHM METAJUIOB, IO DJIEKTPOX
MO3EMHBIX U TOABOIHBIX METAITNYECKUX KOHCTPYKILIUH.

OTBeT NOCTPOEH JIOTUYHO, MAaT€PHAJI M3JIaraeTCsl XOPOIIUM SI3BIKOM.

IK-1 JIeMOHCTpHUpYET 3HAaHME HEKOTOPHIX (YHIAMEHTAJIBHBIX 3aKOHOB (
TEPMOJUHAMUKH, 3AKOHOMEPHOCTEH AIIEKTPOXUMHUH.

Brnanmeer oramenpHBIMEH MeTOfaMu OTOOpa Marepwaia Ui TEOpeTI
n1a0opaTopHBIX paboT MO N3YyYEHHUIO KOPPO3UOHHOM CTOWKOCTH METall)
OTBeT He Bcerga JIOTHYHO BBICTPOCH, BOIIPOCHI, 33aBaeMbIC MPETIO]]

«y/IOBJICTBOPHUTEILHO 3aTpyAHCHUSA
» [IK-2 JIeMOHCTpUpYET 3HaHHE 3aKOHOB OOIIEl U XUMHYECKOH TepMOJHHAN
(50 - 69 GamnoB) SIEKTPOXUMHUH

Brnaneer oTaenbHbIMUA METOIBI UCCIEA0BAHUSA, MOXKET IIPOBECTH KCIY
KOPPO3MOHHOM CTOMKOCTH METAJUIOB, MO 3JIEKTPOXUMUYECKOW 33
MOABOIHBIX METAJUIMYECKUX KOHCTPYKIIUH.

OTBeT He Bceraa JIOTHYHO BBICTPOEH, BOIMPOCHI, 3aJaBa€MbIe MPETO]
3aTpyIHEHUS

IK-1 He opuenTupyercsi B 0a30BBIX TEOPETHYECKUX BOIPOCAX XUMHUE
AIIEKTPOXUMHUH.

He MoxeT NpuMEeHHUTH TEOPHIO IS aHATN3a KOHKPETHOU MPAKTHUYECK!
«HEYIOBJIETBOPUTEIH HeraBI/IHBHO OTBCYACT HA MMOCTABJICHHBIC BOIMPOCHI UJIU 3aTPYAHSCTC

HO» I1K-2 He opuentupyercs B 0a30BBIX TEOPETHYECKHX BONPOCAX XHUMUYE
(menee 50 6anos) SJIEKTPOXUMHH.
He MoxeT nmpuMEHUTh TEOPUIO Ul aHalU3a KOHKPETHOW IPaKTH
WIEKTPOXUMHUYECKOU 3AIIUTE MOA3EMHBIX U IIOABOJHBIX METAJIIINYECK]
HenpaBuibHO 0TBeUaeT Ha IOCTABICHHBIE BOIIPOCHI WX 3aTPYAHIETC

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHMIO TMCIUIIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas Kk M3y4eHUIO TUCIUIUIMHBI, B MEPBYIO ouepellb OOydaromUMCs HEOOXOIUMO O3HAKOMHUTHCS (
mucuumueel (PITD), kotopas onpexnenser cogepxaHue, 00beM, a TaKKe MOPATOK U3yUEHHUS U MPernoJaBaHu:
YaCTH.
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Jlnist caMOCTOSITENFHON pabOThl BaKHOE 3HaUEHUE UMEIOT pas3zesbl «O0beM U cofiepKaHue TUCIUILTHHBD), «
nHpOpPMaLMOHHOE 00ecneueHre AUCUUIUIUHB U «MaTepHalbHO-TEXHHUECKOe 00eCTIedeHNE TUCIUTITUHBI,
npodeccruoHabHbIe 0a3bl JaHHBIX U MH(POPMAI[HOHHBIE CTIPABOYHBIE CUCTEMBD».

B pasnene «O6beM u comepikaHUE MUCHMILIMHBD) YKa3bIBAIOTCS BCE PA3ACiibl M TEMbl M3ydaeMOW JHMCIH
IJIaHUPYEMBI 00bEM B aKaJIeMUYECKUX Yacax.

B paznene «YueOHO-MeToqMueckoe U MH(GOpMAMOHHOE oOecrieueHne TUCIUILUIMHBD yKa3aHa PEKOMEHIY:
JTuTeparypa.

B pasgene «MarepuanbHO-TEXHHUECKOE OOecreueHre MUCIUILIMHBI, MPOTrPaMMHOE O0eCIeYeHHue, TPOC
MH(pOpPMAITMOHHBIC CIIPABOYHBIE CUCTEMBD» CONEPKHUTCS MEepeueHb MPodeCcCUOHATBHBIX 0a3 MaHHBIX U UH(]
HEOOXOIMMBIX TSI OCBOCHUS TUCIIUITITHHEI.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE
[Tpn n3yuennn u npopabOTKE TEOPETUIECKOTO MaTrepraia He0OX0IMMO:

- IPOCMOTPETH elle pa3 npe3eHranuio Jekuuu B cucreMe MOODLe, moBTOPUTH 3aKOHCTIEKTUPOBAHHBIN F
JOTIOJIHUTB €TI0 C YYETOM PEKOMEHI0BAHHOM JIOTIOIHUTEIbHON JINTEPATYyPBhI;

- TpPU CAMOCTOSITEIbHOM HW3yYEHHHM TEOPETHYECKOH TEeMbl ClelaTh KOHCIEKT, HCHOJIb3YS PEKOMEH]
npodeccruoHalbHbIe 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHON pabOTHI, 10 TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- IIPY NOATOTOBKE K TEKYILIEMY KOHTPOJIIO MCIIOIb30BaTh MaTepralibl (hoH1a oLeHouHbIX cpencTs (POC).

5.3 Pexomennaruu 1o pabote ¢ Hay4HOU U y4eOHOM uTepaTypoit

PabGoTa ¢ 0OCHOBHOW W JOMOJHUTEILHOMN JINTEPATYPOH SBIISICTCS TIIABHOW (POPMOI caMOCTOSTEILHOW padboT

YCTHOMY ONpPOCY Ha CEMHHAPCKUX 3aHATHUAX, K JedaraM, TeCTUPOBAHMIO, IK3aMeHy. OHa BKJIIOYAET MPOf
PEKOMEH0BaHHBIX UCTOYHUKOB M JIUTEPATYyPhl IO TEMATHUKE JEKIUH.

KoHCHneKT nekuuu 10KeH coepkarh pedeparuBHyIO 3aUCh OCHOBHBIX BOIIPOCOB JIEKIIUH, B TOM YHCIIE C
MOODLe mpe3eHTay, OCHOBHBIX MCTOUHUKOB M JIUTEPATYypbl 110 TEMaM, BBIBOJBI IO KaKJOMY BOIPOCY.
paMKax pacredaTky BbIJayH MMPe3eHTALNH JEKIUI UK B OTACIBHON TeTpaau 1o npeamMeTy. OH J0JKEH ObIT]
COZIepKaTh HE OTHOCAIIYIOCS K TeMe HH(POPMAIUIO M PUCYHKH.

KoHcIeKThl HayqHO!H JUTEepaTyphl MPU CaMOCTOSTEILHON TOATOTOBKE K 3aHSATHUSAM JIOJIKHBI CONIEPIKATh OTBE
BOIPOC, UMETh CCHUIKY Ha MCTOYHHK MH(OpMAIMU ¢ OOS3aTeNIbHBIM yKa3aHWEM aBTOpa, HAa3BaHHS W TOJ:
mutepaTtypbl. KOHCIIEKT MOXKET OBITh OTIOPHBIM (COAEPIKATH JIMIITL OCHOBHBIE KIIFOUEBBIC MTO3UITUH ), HO TPH 1
0 BOIIPOCY, MOXKET OBITh MOAPOOHBIM. OObEM KOHCIIEKTA OTPEACIISETCS CAMUM CTYJCHTOM.

B nporiecce paGoThl ¢ OCHOBHOM M JIONIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JIenaTth 3alHCH 0 XOAY YTCHHWsS B BHJIE MPOCTOTO MM Pa3BEpHYTOTO IUIaHA (CO3IaBaTh MEpEYeHb OCHOE
HMCTOYHUKE);

- COCTaBIIATh TE3UCHI (LIUTUPOBAHUE HAOOIEE BAXHBIX MECT CTAaTbU MJIM MOHOTpa(H, KOPOTKOE N3TI0KEHHE
- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeHaIMy 10 OATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecemoBaHre MpeAronaracT OpraHu3aIio OeceIbl MPEIoaaBaTelis CO CTYACHTaAMH 10 BOIIPOCAM MPAKT
00CTOSTEIPHOTO BBISBJICHHS MX 3HAHWH 10 OMPEICICHHOMY pasiely, Teme, mpobieme u T.I. Bce wien
oOcyxieHnn, 100aBIATh HHPOPMAIIHIO, TUCKYTHPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

VYCTHBIN ONPOC MOXKET NMPUMEHSATHCS B pa3IMYHbIX (popMax: (pOHTAIBHBINA, HHANBUIYAIbHbIH, KOMOMHUPOE
OTBETa MOJICIKAIIETrO OLICHKE:!

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHMUIO;

- IOJIHOTA U TITyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUsI MaTepHana;

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PEIIeHHs OCTAaBICHHOM yueOHOil 3a1auu;

- CBOEBPEMEHHOCTD U 3PPEKTUBHOCTH MCIIOJIb30BAHUS HAITISIIHBIX TOCOOUI M TEXHUYECKUX CPEACTB MPH OT]
- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.
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VYCTHBII OIIPOC MOXKET CONPOBOXKIATHCS IMPE3ECHTALMEN, KOTOpasl MOJArOTaBIMBAETCA MO OIHOMY U3 BOIP(
BBICTYIIJICHUH C Mpe3eHTanneil Heo0XoauMo oOpaliaTh BHUMaHUE Ha TAKWE MOMEHTHI KaK:

- COACPIKAHUC MPC3CHTAIMU:. AKTYaJIbHOCTb TCMBbI, IIOJHOTAa €€ PACKPBLITUA, CMBICIIOBOC COACPIKAHUC, (
COACPIKAHUTO, COOTBETCTBUC MCTOAUICCKUM Tpe6OBaHI/I}IM (I_IGJII/I. CCBUIKH Ha pCCYPCBI. COOTBCTCTBUEC COACP:
HAIIPaBJICHHOCTb, COOTBCTCTBUC COACPIKAHUA 3asIBJICHHOM (I)OpMe, AaCKBATHOCTh HMCIIOJIB30BaHHUA TCXHHUYC
MOoCJICAOBATCIIbHOCTD U JIOTUYHOCTD IPE3CHTYCMOT'O MaTcpHraia,

- oopmiieHHE TIpe3eHTAIMU: 00beM (OMTUMAIbHOE KOJIWYECTBO), MU3AHH (YUTAEMOCTb, HAJIMYUE M COO
3ByKOBO€ O(hopMIIeHUE, CTPYKTYpHUpPOBaHNE WH(POPMALIUU, COOTBETCTBUE 3asBICHHBIM TPEOOBAHUSAM), OPHTY
MCTIOJIb30BaHHE BO3MOKHOCTH ITPOTPAMMHOM CpeJbl, COOTBETCTBHE CTaHAapTaM 0(hOpMIICHHS;

- JIMYHOCTHBIC Kad€CTBa: OPATOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC perilaM€HTa, SMOLOMWOHAJIBHOCTL, Y
CUCTCMAaTU3NPOBAHHLIC, FJ'IY60KI/IC 1 IIOJIHBIC 3HAaHUW IO BCEM pasaciiaM IIporpaMmai:

- cofiepaHKe BBICTYIUICHUS: JIOTUYHOCTh M3JIOKEHUSI MaTepuaia, pacKpbITHE TE€MbI, JOCTYIMHOCTh H3JIOXK(
cpenctB UKT, ciocoObl 1 yclioBUSI TOCTHKEHUS PE3YJIbTaTUBHOCTU U 3((EKTUBHOCTH ISl BHIIOJTHEHUS 38
y4eOHOM e TeNbHOCTH, 10Ka3aTeIbHOCTh MPUHUMAEMBIX PEUICHHH, YMEHHE apryMEHTUPOBATh CBOU 3aKJIIO¢

6. YueOHO-MeTOnM4YecKoe M HHPOPMALIMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas IUTEpaTypa:

1. I{prankoBa JI.E., Burmoposuu B.U., [ToznusikoB A.Il. BBenenue B Teoprio KOPPO3UH METAJIIOB : y4eOl. I
1T, 2002. - 310 c.

2. Burnoposuu B.W., [{pirankoBa JI.LE. Kunetrnka u MexaHu3M 3JIEKTPOIHBIX PEAKIHUN B MPOLIECCaxX KOPPO3HU
¢ak. yH-ToB. - U31. 2-e, mepepad. u gor.. - Tam6oB: U3n-Bo Ilepmmna P.B., 2010. - 127 c.

3. Hpirankosa JIL.E., Burgoposuu B.U. JlaGopaTopHBbIif TPakKTUKYM MO XMMHUYECKOMY CONPOTHBIICHHIO MaTe
nocobwue s XuM. ak. yH-ToB. - M31. 2-e, mepepad. u mgom.. - Tam6oB: U3a-o [lepmmna P.B., 2010. - 197 c.

6.2 JlonosHUTENBHAS IUTEpATYpA:

1. Burgoposuu B.H., [{pirankoBa JI.LE. DnexkrpoxumMudeckoe M KOPpO3MOHHOE MOBEACHUE METAJIIIOB B KHC
cpenax : [Mmonorpadus]. - M.: Pagnorexnuka, 2009. - 327 c.

2. Burnoposuu B.U., Lpirankosa JI.E., [To3aaskoB A.Il., llens H.B. Hayuynsie 0CHOBBI, MpakTUKa CO31aHU
KOHCEPBAIMOHHBIX MaTepuasioB : Y4eb. mocoodue st Xxum. ¢ak. yH-ToB. - Tam60B: U3n-Bo TT'Y, 2001. - 192

3. benornazo C.M. DiexkTpoxuMu4ecKuil Bogopon W MeTauibl. lloBemenwe, Oopbba C OXpymyHBa
Kanununrpaackoro roc. yH-ta, 2004. - 320 c.

6.3 MeToandeckue pa3padOTKH:

1. Anexuna O.B., Bepsekuna H.B. N3yueHne KHHETHKHU 3JIEKTPOIHBIX MPOILECCOB HAa MOTEHIIMOCTATE-TaIbE
71a00p. MPAKTUKYMY 110 XMMHUY. COITPOTUBIICHUIO MaTEPUAJIOB | 3aIIUTe OT KOppo3uu. - Tam6oB: U3n-Bo TT'Y

2. lprankoBa JI.E. JIaGoparopHbpie pabOThI 110 UMIIEAAHCHOM CIIEKTPOCKOINHU : y4e0. mocobue s CTym. >
[Tepmuna P.B., 2008. - 32 c.

6.4 VHble NCTOUHMKMU:
1. UHTepHeT-aHUMKIONE NN - http://www.rubicon.com/
2. DnexkTpoHHas OubimoTeka coruonoruueckoro dakynsreta MI'Y umenn M.B. JlomonocoBa - http://lib.soc

3. DnexktpoHHas Bepcusi «COLMOIOTHYECKOro >KypHala», H3gaBaemMoro Poccuiickoil akajgeMuei Hayk
www.nir.ru/socio/scipubl/socjour.htm

7. MatepuaibHO-TEXHMYECKOe o0ecnevyeHue TUCIHUILINHBL, IPOrpaMMHoOe obecneyeHue,
npogeccnoHabHbIe 0a3bl JaHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlig mpoBefeHHsl 3aHIATHH MO JUCIUIUIMHE HEOOXOAMMO CIeAyIollee MaTepHUaJbHO-TEXHUYECKoe 00ecrI
MIPOBEJICHUS 3aHATUN JIEKIIMOHHOTO U CEMUHAPCKOTO THUIIA, TPYNIOBBIX U MHIUBUAYAIbHBIX KOHCYJIBTALIUH,
arTecTaluu, IOMEIICHUS ISl CAMOCTOATEIbHON PadOoTHI.
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VY4eOHble ayAIUTOPHUH M TOMELICHHUSA JUISI CAMOCTOSTEIbHONH pPabOThl YKOMIUIEKTOBAHBI CIEIHATU3UPOBE
cpeacTBaMH 00yUYEeHHS, CITy>KAIUMU JUTSl TPEACTaBICHHUS yueOHOM nH(popMannuu O0BIION ayTUTOPUN.
[TomerieHust Al CaMOCTOSATENBHOM pabOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIC
o0ecredeHrneM JI0CTya B ANIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

Jlnst mpoBeeHNs 3aHATHH JEKIIMOHHOTO TUIA HCIOJIB3YIOTCS HAOOpHl JAEMOHCTPALIMOHHOTO 000pYIOBaHY
WITIOCTPAUK (IPOEKTOp, HOYTOYK, 9KpaH/ MHTEPAKTHUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:

Kaspersky Endpoint Security mis 6usneca - Cranmaptabiit Russian Edition. 1500-2499 Node 1 year Educati
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 snexrponnas 6ubnuoreka Poccuiickoit akamemun ecrectBo3Hanus. — URL: https://www.monogr:
2. YHuBepcHuTeTCKas OMOIMOTeKa OHJIAMH: ANEeKTPOHHO-OnbaoTeunas cucrema. — URL: https://biblioclub.ru
3. DnektponHsIi katanor ynnamentanbaon ondmuorexu TI'Y. — URL: http://biblio.tsutmb.ru/elektronnyij-

DJIeKTpPOHHAS HH(OPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&s

B3aumoneiicTBue mpenopaBaTtenss M CTy[AEHTa B Ipolecce OOy4EeHHUS OCYLIECTBIISICTCS MOCPEACTBOM MY
CETEBbIX, TEJICKOMMYHHKAIIMOHHBIX TEXHOJIOTUH, UCIIOIB3YEMBIX B AJIEKTPOHHON HH(OPMAIIMOHHO-00pazoBa



