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1. HEJIX OCBOEHUA

1.1

JaTh IOHUMAaHNE TEOPETHYECKUX OCHOB COBPEMEHHOI'O yUEHHs O KOPPO3UOHHBIX IIPOLECCAX U METOaX 3allUThI
KOHCTPYKLMOHHBIX CIIJIABOB OT KOPPO3UH, HAIIPABJICHHBIX HA MOBBIILIEHHUE 3KCIIyaTallMOHHON HaIe)KHOCTU 1
JIOJITOBEYHOCTH U3JIEIHH, HAYIUTb (HU3NKO-XMMHUYECKOMY aHaIN3Y IIPOLIECCOB KOPPOSHOHHOTO Pa3pyLIeHHs 00pasLoB U
W3ENNH U3 JISTKNX KOHCTPYKIIMOHHBIX CIUIaBOB M MICIIOIB30BAHUIO €TI0 PE3yJIBTAaTOB JJIS BEIOOPA METONOB U CPEICTB
3aIIUTHI HA CTAJUH MPOESKTHPOBAHUSA U (QYHKIIMOHUPOBAHUS IS KOHKPETHBIX YCIOBHH MX YKCILTyaTaI[HH.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT' PAMMBI

Bnok OIT: b1.B.JIB.10

2.1 Tpeb6oBanus K leeIIBa]PHTeJILHOfI MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 |BBeneHue B KBaHTOBYIO TEOPHUIO TBEPIOrO TeNa

2.1.2 | HeheKThl KpUCTAITHMYECKON PEIIETKH

2.1.3 | KommbroTepusamnus SKCIepuMeHTa

2.1.4 | Meroas! BEIYUCIUTEIBHON (HDU3HKH

2.1.5 |IInarmpoBaHME U OPraHU3AM HAYIHO-HCCIEI0BATETbCKON PaOOTEI

2.1.6 |IInaHupoBaHUE HAYYHOIO 3KCIIEPUMEHTA

2.1.7 | Teopus NOBEpXHOCTHBIX SIBICHUN

2.1.8 | Teopus cumMMeTpun

2.1.9 | Texnnka GpU3NKO-XUMHIECKOTO SKCIIEPUMEHTA

2.1.10 | dusnueckue CBOMCTBA KPUCTAILIOB

2.1.11 | DnexTpoHuKa

2.1.12 | BBeneHue B KBAHTOBYIO MEXAHUKY

2.1.13 | Kpucramnorpadus

2.1.14 |MaremaTnueckas CTaTUCTHKA U aHAJIN3 JaHHBIX

2.1.15 | Meroapl MaTeMaTHYECKON QHU3UKH

2.1.16 | YueOHas mpaKkTHKa MO MOJIYYEHHUIO MEPBUYHBIX TPOPECCHOHANBHBIX YMEHUI

2.1.17 | YueOHast mpakTHKa MO MOJIYYEHHUIO MEPBUYHBIX TPOPECCHOHANBHBIX YMEHUI

2.1.18 | YueOHas mpaKkTHKa MO MOJIYYEHHUIO MEPBUYHBIX TPOPECCHOHANBHBIX YMEHUI

2.1.19 |YuebHas mpaKTHKA MO TOIyYESHUIO IEPBUYHBIX MPOPECCHOHANBHBIX YMEHUH

2.1.20 |®Dwuszuxa

2.1.21 | ®usuyeckas Xumus

2.1.22 | DnekTpoTexXHHUKa

2.1.23 |Maremaruka

2.1.24 | Opranuueckas XUMHUS

2.1.25 | Xumus

2.1.26 | Aanutudeckas reoMeTpus

2.1.27 |VHxeHepHas U KOMIBIOTEpHAs TpaduKa

2.2 Jucuumianubl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK

npeiIecTByoOIIee:

2.2.1 | AtoMHOe cTpoeHHe (a3

2.2.2 | KommproTepHas MeTayiorpadus

2.2.3 |Meronsl uccienoBaHus CTPYKTYp U MaTepuanoB. YacTs 1

2.2.4 |Meronsl (pU3NKO-XUMUYECKUX UCCIIEIOBAHUN

2.2.5 |HayuHo-uccnenoBatenbckas pabora

2.2.6 |HayuHo-uccnenoBatenbckas pabora

2.2.7 |HayuHo-uccrenoBaTenbckas pabora

2.2.8 |Hayuno-uccrenoBatensckas pabora

2.2.9 | OcHOBBI (pU3NKH TOBEPXHOCTH

2.2.10 | CoBpeMeHHBIE METO/bI IOJIy4YEHHs] HAHOYACTHUL] U HAHOMATEpUAIIOB

2.2.11 | OU3NKO-XUMHS METAUIOB M HEMETAINTHYECKUX MaTepHAIIOB

2.2.12 | ®uzuygeckne OCHOBH Ae(OpPMAIMN U PAa3pyIICHUSL

2.2.13 |IIpom3BoACTBEHHAs MPAKTHKA MO ITOIYIEHHIO MPO(HECCHOHATBHBIX YMEHHH U OIBITa PO(eCCHOHATTBHON AESTENEHOCTH

2.2.14 |Ilpom3BoAcTBeHHAs MPAKTHKA MO IOIYIEHHIO MPO(HECCHOHATBHBIX YMEHHH H OIBITa IPOo(eCCHOHATIBHON AESTEIEHOCTH

2.2.15 |TIpousBoacTBEHHAs MPAKTHKA IO MOJIYICHHUIO MPOPECCUOHATBHBIX YMEHUAN M OMBITa IPOPECCUOHATEHON ASATSITLHOCTH




2.2.16 |IIpom3BoAcTBeHHAas MPAKTHKA MO MOIYIEHHIO TPO(ECCHOHATBHBIX YMEHHI U OIBITa IPO(eCCHOHATBHON AESTENbHOCTH

2.2.17 |buodusuka

2.2.18 |MarepuanoBeeHre U TEXHOIOIUU IIEPCIIEKTUBHBIX MaTEPUAIIOB

2.2.19 |Meroap! uccaeq0BaHUS XapaKTEPUCTHK U CBOWCTB MaTEpUalIOB

2.2.20 |TeH30pHBIE METOMBI B KPUCTALIOPHU3UKE

2.2.21 | dusnueckue OCHOBBI MarHeTU3Ma U MPOLECCH IepeMarHiYMBaHUs MaTepHAIIOB

2.2.22 | buonanoMenuIxHa

2.2.23 | MareMaTn4ecKkoe U KOMITBIOTEPHOE MOJICITMPOBAHIE MAaTEPHUAaJIOB U MPOIECCOB

2.2.24 | Onrunyeckue sBICHUS B KpucTaiuiax. YacTs 1

2.2.25 | CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEpHUaIbl

2.2.26 | CnekTpoCKOMUYECKHE METO/IbI aHAIM3a TIOBEPXHOCTH

2.2.27 | ®U3UKO-XUMHS TOJIYICHUS U 00pabOTKH MaTepUaIoB

2.2.28 |®usnueckue CBOWCTBA M (DYHKIIMOHAJBHBIC SBJICHHS B HAHOMaTepHaaax

2.2.29 HHHOBaIIMOHHEIE KOHCTPYKIIMOHHBIC MaTEpUaJIbl JJI1 MEAULNHBI

2.2.30 |IlopomikoBasi METAJUTYPrHsl BHICOKOTEMIIEPATYPHBIX M CBEPXTBEPIBIX MaTEPUAIIOB

2.2.31 |IlpakTuueckoe mpUMEHEHHE METOIOB aHanu3a Big data

2.2.32 |IIpuMeHeHHE Ja3epHBIX CHCTEM

2.2.33 | CoBpemeHHBIE MaTepHalbl MEAUIIMHCKOTO Ha3HAYCHHS

2.2.34 | ®usudeckue METObI UCCIEOBAHUS MATEPUAIIOB

2.2.35 |Uudposas sneKTpoHHKA

2.2.36 |IloaroToBKa K ImpoLexype 3aIlUThI U 3aIUTa BEITyCKHON KBaIH()UKAIIMOHHOH paboTHI

2.2.37 |IloaroToBKa K mpoLexype 3aIlUThI 1 3alIUTa BEITyCKHON KBaJIH()UKAIIMOHHOH padoTHI

2.2.38 |IloaroToBka K ImpoIexype 3aIlUThl 1 3alIUTa BEITyCKHON KBaJIH()UKAIIMOHHOH padoTHI

2.2.39 |IloaroToBKa K mpoLexype 3aIlUThl U 3alIUTa BEITyCKHON KBaJIHM()UKAIIMOHHOH paboTHI

2.2.40 |IlpenmurioMHas MPaKTHKA JUIS BBITOJHEHUS BBITYCKHOM KBaTH(UKAIMOHHOH paboTHI

2.2.41 |IlpennumiaoMHas MPaKTHKA JJIs1 BHIOTHEHUS BBITYCKHOW KBaTH()UKAITUOHHON paObOTHI

2.2.42 |IlpenaumiioMHasi IPaKTHUKA JUIS BBITOJHECHUS BBITYCKHOHN KBaTH(UKAINOHHOH paboThI

2.2.43 |IlpenaumuioMHasi MPaKTHUKA JUIS BBITOJHECHUS BBITYCKHOHN KBaTH(UKAIMOHHOH paboThI

2.2.44 | ®U3MKO-XUMHUS MOITYYeHHUS U 00pabOTKU BHICOKOTEMIIEPATYPHBIX MaTEPHAIIOB

3. PE3YJIBTATBI OBYYEHUMSA 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMH

OIIK-1: Cnoco0eH pemiaTth 3aga4u NpodeccHOHAIbHOM 1eATeIbHOCTH, IPUMEHsISl 3HAHUS (DYHJAaMEHTAJILHBIX HAYK,
MeTO/1bl MO/IETUPOBAHMSI, MATEMATHYECKOI0 AHAJIN3Aa, eCTeCTBEHHOHAYYHbIE U 001enHKeHepHbIe 3HAHUS

3HaTh:

OIIK-1-31 3aKOHOMEPHOCTU U MEXaHU3MBI Pa3BUTHSI KOPPO3UOHHBIX NIPOLECCOB METAIMYECKUX MAaTEPUAIOB B PA3JIMYHBIX
YCIIOBUSIX UX HKCILTyaTallu;

IIK-2: Cnocoden k NoucKy M BbIGOPY cepbl NPUMEHEHH Pe3yJIbTATOB HAYYHO-HCCIeA0BATEIbCKUX U ONBITHO-
KOHCTPYKTOPCKHX padoT

YMmerb:

[IK-2-Y1 camocTosTeTbHO PabOTaTh ¢ HHGOPMAIIMOHHBIME 0a3aMH U TUTEPATypOH I MOMCKa HH(POPMAIUU 00 OTAENBHBIX

OIIPCACIICHUAX, IIOHATHUAX U TEPMUHAX, TCPMOJUHAMUYCCKHUX U (I)I/I3I/I‘{CCKI/IX BCJIMYMHAX C LCJIbIO UX IIPUMEHCHUS B IIPAKTUYCCKUX

CHUTYAIMSIX TIPH TIPOBEICHUH HAYYHBIX MCCIIEIOBAHNM, a TAK)KEe IPOBOIUTH HAYYHBIEC MCCIIEIOBAHMS B 00JIACTH KOPPO3HH C
MOMOIIBI0 COBPEMEHHON IPHOOPHOH 0a3bl

Baanernb:

IIK-2-B1 onbITOM pacyeToB ABMKYLIECH CHIIbl U KUHETHUECKUX XapaKTEPUCTUK KOPPO3HOHHBIX IIPOLIECCOB B 3aBUCUMOCTHU OT
YCIIOBHI AKCILTyaTalluu (TEMIEpaTypa, COCTaB MEKTPOINTA UK Ta30BOH CPE/IbI)

OIIK-1: CnocodeH pemats 3aga4u NpoecCHOHAIBLHOM JesiTeJIbHOCTH, IPUMeHsIS 3HAHUS (PYHIAMEeHTAJIbHBIX HAYK,
MeTO/Ibl MO/IETUPOBAHMSI, MATEMATHYECKOI0 AHAJN3a, eCTeCTBEHHOHAYYHBIE U 00IeNHKeHepHbIe 3HAHUS

Baagern:

OIIK-1-B1 HaBBIKaMU Pac4eTOB: CKOPOCTH KOPPO3UU METAJIOB U CIUIABOB B 3aBUCHMOCTH OT: a) XapaKTepa KOPPO3HOHHOTO
paspynieHus; 0) cocTaBa KOPPOSHOHHOCTOMKHX MaTepUalioB; B) HApaMETPOB 3JICKTPOXUMUYCCKOH 3alIHUTHI; T') XapaKTEPUCTHK
TIOKPBITHIA; IT) COCTaBa 3alIUTHBIX aTMochep;




4. CTPYKTYPA U COOEP KAHUE

Kopn
3aHATHS

HaumeHoBaHue pa3neiioB u
TeM /BMJ 3aHATHS/

Cemectp
/ Kype

Yacos

dopmupyemble
HHIUKATOPHI
KOMIeTeHI Ui

JlutepaTtypa
H L.
pecypchl

IIpumeuanne

Boinmosn
sieMble
padoTsl

Paznea 1. 1. OcHoBbI
Teopuu
IEKTPOXUMHYECKOH
KOPPO3UM METAJJIOB U
CILUIABOB

1.1

-Omnpenenenre TepMUHa
«KOPPO3Us METaNIaY.
3HayeHue KOppo3uu U
3aIUTH METAJIIOB JUIS
HapOJHOI0 X03sicTBa.
3a7a4y ¥ Hay4HBIE OCHOBEI
kypca. Knmaccnpukarust
KOPPO3HOHHBIX MPOLIECCOB U
BUJIOB KOPPO3HH.
-TepmoguHaMuka u
MEXaHU3M
JJEKTPOXUMUYECKON
KOpPpPO3HH METAILIOB.
OO6parumble 1 HeoOpaTHMBIE
MOTEHIHATIBI METAIJIOB.
Kuneruka
AIEKTPOXUMUYECKON
koppo3suu. [lonspusanus
3NIEKTPOAHBIX MPOLECCOB:
oIpeeneHne, MPUIUHbI U
3aKOHOMEPHOCTH.
AHanmuTHYECKUH 1
rpaduyeckuii pacuer
KOPPO3MOHHOTO TIPOIIecca.

/J1ex/

OIIK-1-31
OIIK-1-B1 IIK-
2-V1IIK-2-Bl

JI1.1J11.2
3253

1.2

-TepmonuHamuka u
MeXaHU3M
AIEKTPOXUMUYECKON
KOpPPO3HUH METAJIIOB.
O6parumble 1 HeOOpaTHUMBbIE
MOTEHIMAJIbl METAJIJIOB.
Kuneruka
JJIEKTPOXUMUYECKOH
kopposuu. [lonspuzanus
3JIEKTPOAHBIX POLIECCOB:
oTpernieNieHue, MPAYUHBI 1
3aKOHOMEPHOCTH.
AHanutudeckuil u
rpadu9ecKuii pacuer
KOPPO3HOHHOTO IPOIIecca.
-ITaccuBHOCTH METAJLIOB.
ITaccuBaTops! M aKTUBATOPBHI.
Teopun maccuBHOCTH
METAaJUIOB U 3HAUEHUE
MACCUBHOCTU JJIsl 3aLL{UThI
MertaiioB. [lepenaccuBariis
METaJIJIOB: ONPEIEICHHUE U
npu4auHel /Jlex/

OIIK-1-31
OIIK-1-B1 IIK-
2-V1IIK-2-Bl

JI1.1J11.2




1.3

Bnusuaue xapakrepa
pacrnpeneneHus CTPyKTYPHBIX
COCTaBIIIONINX CIIABOB Ha
UX KOPPO3UOHHYIO
cToiikocTh. JIokanpHbIE
KOPPO3HOHHBIE IOPAXKEHUS
METAJIOB U CIIABOB:
mexxkpuctammuTHas (MKK) u
nuttuHTroBas kopposus (I11K),
KOPPO3HOHHOE
pacrpeckuBanue (KP)

/JTex/

OIIK-1-31
OIIK-1-B1 IIK-
2-V1IIK-2-Bl

JI1.1J11.2

14

Pacuer oOpaTumbIx
3JIEKTPO/IHBIX MOTEHIINATIOB U
TEPMOJIUHAMHYECKOM
BO3MOYKHOCTH KOPPO3HOHHBIX
npoueccoB. Pacyer BenmunH
KaTOJHOM M aHOTHOM
MOJISIPU3AIIH

anexTpoaoB /JIex/

OIIK-1-31
OIIK-1-B1 IIK-
2-V1IIK-2-Bl

JI1.1J11.2

P1

1.5

-DIeKTpOAHBIE TTOTEHLUAIIBI
METaJLIOB

-ITonspusanus u
JIETIOIAPU3aLUs dJIEKTPOIOB
paboTaromieil KOppO3UOHHON
napsl

-ITaccuBHOCTD cTaNU
-KoHTakTHas koppo3us
METaJLIOB

-3alnUTHBIE METAIUTHYECKHE
MOKPBITHUS

/J1a6/

OIIK-1-31
OIIK-1-B1 IIK-
2-V1IIK-2-Bl

JI1.1J11.2
95

P2

1.6

IMoaroroBka K MPaKTHIECKUM
3aHATHAM U Ta0OPaTOPHBIM
paboram paznena 1. OcHOBBI
TEOPHH NIEKTPOXUMHUUECKOMN
KOPPO3HMH METAJUIOB U
crutaBos /Cp/

15

OIIK-1-31
OIIK-1-B1 IIK-
2-V11IK-2-B1

JI1.1J11.2
24

KM1

Pasgen 2. 2.Mertoabl
3alUTHI METAJLJIOB OT
eKTPOXUMUYECKOMH
KOppOo3uu

2.1

[punHumIBI
KOPPO3HOHHOCTOHKOTO
nerupoBanus. Koppo3nonso-
CTOMKHE CTaJ U CIUIABHI.
DIEeKTPOXUMUYECKas 3aIInTa
METaJUIOB M 00paboTKa
KOppO3WOHHOH cpenpl. /JIex/

OIIK-1-31
OIIK-1-B1 IIK-
2-V1IIK-2-Bl

JI1.1J11.2
95

2.2

Pacuer cocrasa
KOPPO3MOHHOCTOMKHUX
craBoB. BeiGop MeTonos
IEKTPOXUMUYECKON 3aIUTHI
METaJJIOB U pacueT ux
s¢dexruBnoctu. /J1ad/

OIIK-1-31
OIIK-1-B1 IIK-
2-V11IK-2-Bl1

JI1.1 JI1.2

P3

23

-3alUTHBIE METANIUYECKUE
MOKPBITUS

-3amuTa cTanu OT KOppo3uu
C TIOMOII[bIO UCTOUHHKA
BHEIITHET0 TOKA HIIH
IIPOTEKTOPA

/J1a6/

OIIK-1-31
OIIK-1-B1 IIK-
2-V1IIK-2-Bl

JI1.1J11.2
95

P4




24

IMoaroroBka Kk MPaKTHYECKUM
3aHATHSAM U J1a0OpaTOPHBIM
pabotam paznena 2.MeTopl
3aIUTHI METAJIOB OT
JJEKTPOXUMUYECKON
KOPPO3UH

KOHTpOJIbHas pabora 1
«OCHOBBI TEOpUU
3IIEKTPOXUMHYECKOH
KOpPPO3HMH METAJUIOB U
CIIaBOB; METO/IBI 3aIIUTHI
METaJlIOB OT
3IIEKTPOXUMHIECKOH
KOPPO3UM»

/Cp/

16

OIIK-1-31
OIIK-1-B1 IIK-
2-V1IIK-2-Bl

JI1.1J11.2
01 52 54

KM1

Pasgea 3. 3. OcHOBBI
TEOPUM ra3oBoil KOPPO3UH
MeTaJUIOB U CILUIAaBOB

3.1

-I"'a3oBas koppo3us Kak
COBOKYIHOCTH (pU3HKO-
XMMHUYECKUX IPOLECCOB.
TepmonmHaMUYIecKast
BO3MOXKHOCTH 1 MEXaHU3M
BBICOKOTEMIIEPATYPHOTO
OKHCIIEHHsI METAJLIOB.
OKcHIHBIE TUIEHKH Ha
MeTaIax: KiIaccu(uKanus
0 TOJIIMHE U 3alIUTHOM
CTIIOCOOHOCTH, TIPUYHHEI
paspymIeHus.

-Kunernueckne
3aKOHOMEPHOCTH MPOIECCOB
BBICOKOTEMIIEPATYPHOTO
OKMCJIEHHS, TUHENHOE U
napaboImIeckoe ypaBHEHUE
CKOPOCTH pOCTa OKCUJIHOU
IUIEHKH. 3aBUCUMOCTH
CKOPOCTH POCTa IJICHOK OT
TeMIepaTypbl

/Jlex/

OIIK-1-31
OIIK-1-B1 IIK-
2-V11IK-2-Bl1

J1.1
JI1.2J12.1
2.2

32

Pacuer repmonunamuueckoit
BO3MOKHOCTH T'a-30BOH
KOPPO3HHU ¥ 3aBUCUMOCTH
JIBUXKYILEH CHU-JIbI TIPOLIECCOB
OT Temrepatypsl. JJokazarennb
-CTBO BJIMSTHUSI JICTHPOBAHUS
OCHOBHOI'O METajIa
HEOONBIINMHU 100aBKaMU
9JIEMEHTOB Ha U3ME-HEHHUE
CKOpPOCTH pocTan—u p —
MIPOBOJISIIINX OKCHITHBIX
IJIeHOK (Teopust Barnepa —
Xaydde). /J1a6/

OIIK-1-31
OIIK-1-B1 IIK-
2-V1IIK-2-Bl

J1.1
JI1.2J12.1

P5

33

KuHeTnka OKHCIICHAS
METaJUIOB Ha Bo3xmyxe /J1ab/

OIIK-1-31
OIIK-1-B1 IIK-
2-V11IK-2-Bl1

J1.1
JI1.2J12.1
2.2

P6
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IToAroToBKa K MPaKTHYECKUM
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Pa3nen 4. 4. Meroasl
3aIIUThI METAJLJIOB OT
ra3oBoii KOppo3uu




4.1 2KapocToiKoCTh METAILI0B U 2 OIIK-1-31 J1.1 P7

CILUTaBOB Ha Bo3ayxe /J1ab/ OIIK-1-B1 IIK- JI1.2J12.1
2-Y1IIK-2-B1 2.2

4.2 Metosl co3aanus 2 OIIK-1-31 J.1 P8
’KapOCTOMKHUX CIUIaBOB U OIIK-1-B1 IIK- JI1.2J12.1
MIOJTyYEeHUS J)KaPOCTOMKUX 2-V1IIK-2-Bl
MoKpeITHi. /J1a6/

43 KapocToiikoe nerupoBaHue 6 OIIK-1-31 J.1
METaJUIOB (OCHOBHEIE OIIK-1-B1 IIK- JI1.2J12.1
teopun). XKapocroiikue 2-YV1IIK-2-Bl 2.2
CTaJIu U CIUIABBL. 25
JKapocroiikue moKpsITHS.
3amrabie atMocdeps! /JIex/

44 [MonroToBka K MpakTUYECKUM 14 OIIK-1-31 JI1.1 KM2
3aHSATHSIM U J1a00paTOPHBIM OIIK-1-B1 IIK- JI1.2J12.1
pabotam paznena 4. Metoabl 2-V1IIK-2-B1 J2.2
3aI[UTHl METAJVIOB OT D152 03354
ra3oBoil Koppo3uu
KOHTpOJIbHAS padoTa 2
«OCHOBBI TEOPHUH T'a30BOM
KOPPO3HHU METAIJIOB U
CIUTaBOB; MeTOABI 3aITUTHI
METaJIJIOB OT Ta30BOM
Kopposumn» /Cp/

5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoHTpoJibHbIe MeponpusATHA (KOHTPOJIbHAsA padoTa, TecT, KOJIJOKBUYM, 3K3aMeH U T.I1), BONPOCHI LI
CaMOCTOSITeJIbHOI MOATOTOBKH
Kon KonTponsHoe Tposepsempie
KM P HHIMKATOPB Bompocs! 11 TOArOTOBKU
KOMIIETEeHIUH
KM1 Konrponbnas OIIK-1-31;0I0K-1- | 1. laifTe onpeneneHne TEPMUHA «KOPPO3HS METAILIOBY.
pabora 1 B1 2. KakoBbI 331241 U Hay4HBIE OCHOBBI Kypca «KOPpO3Usl U 3alLIUTa

METAIIOBY.

3. KaxoBa ponb TepMOJMHAMHUKH ¥ KHHETHKH B YIEHHN O KOPPO3UH
METaoB?

4. Kak knaccuuuupyroTcs npouecchl KOppo3nuH M0 MEXaHU3MY
IIPOTEKaHUA?

5. Kak xnaccuumupyroTcs mpoIeccsl KOPPO3UH 0 YCIOBUSIM
npoTeKaHus?

6. Kak xmaccuunupyroTes mporeccsl KOppo3uH 110 XapakTepy
KOPPO3MOHHOTO pa3pylIeHus?

7. Uto ABIsIeTCA NEPBONPHUMHON KOPPO3UU METAIIOB?

8. KakoBbI yciI0BHsI BOSHUKHOBEHHUS U MEXaHH3M 00pa3oBaHuUs
00paTHMOT0 IEKTPOTHOTO MOTEHITHATA Ha TPAHHUIIE METaII-PacTBOp?
9. Ilepeuncnure NpU3HAKH 00Pa30BaHUA OOPATUMOTO NIEKTPOIHOTO
[oTeHIuaia meramia’?

10. Yto Takoe «TOK 0OMEHa» M KOTJa OH BO3HHUKACT?

11. Korza Ha rpaHuIie MeTaJI-pacTBOpP BO3HHKAET HEOOPATUMBIH
3JIEKTPOJHBIA OTEHIUA, KAKOBBI €T0 IPU3HAKHU?

12. KakuM ycrnoBueM omnpeaenseTcs NpUHIHUIHAIbHAS BO3MOXKHOCTb
WITH HEBO3MOXXKHOCTH ITPOTEKAHMS 3JIEKTPOXHUMUIECKOI Koppo3un?
13. Kakumu MOTYT OBITH ITyTH MPOTEKAHHUS JIEKTPOXUMHIECKON
Koppo3uu MetaisioB? OTBeT 000CHOBATb.

14. B ueM CyIIHOCTh reTepOreHHON TPAKTOBKH MPOILIECCOB
JIEKTPOXUMUYECKON KOPpO3Un?

15. Yto Takoe «KOppO3HOHHBIEC radbBaHIUYeCKUe deMeHTs (KI'D) u
KaKOBBI TPUUMHBI UX BO3HUKHOBeHuUs? [IpuBeaure npumepsl.

16. ChopmynupyiiTe 0COOCHHOCTH M HAPUCYHUTE CXEMY
3NEKTPOXUMHUYECKOTO KOPPO3HOHHOTO IIPOIIECCa.

17. Jaiite onpeaeneHue NOIAPU3ALIH JIEKTPOAHBIX IPOLECCOB.

18. CnexacTBHe Yero sBIAETCS MOISAPU3ALUS INEKTPOJHBIX TPOLIECCOB?
19. N3006pa3ute NOSIPU3AIMOHHYIO TUATPAMMY, WILTIOCTPUPYIOIITYTO
M3MEHCHHE MOTEHIHANI0B aHOAA U KaTO/a TalIbBAHUYECKOT0 JJIEMEHTa C




YBETHYEHHEM MTPOTEKAIOIEr0 MEX Iy HUMH TOKa.
20. Yro sBNIsieTCS NPUYMHON aHOJHOW noJisipu3anuu? Hanummmre
YpaBHEHUS IS pacueTa BeJIMYMHEI TTOJIAPU3AIMN aHOIHOW TIporiecca.
21. Kakue mporieccs! Ha3bIBalOTCA AeHosipu3anuonHsivu? [IpuBennte
MIPUMEPHI BEIIECTB, SBJISIFOIIUXCS ACHOISIPU3ATOPAMHU aHOIHBIX
IIPOLIECCOB.

22. Yro sBnseTca NpUYUHON KaToHOHM nonsgpusauuu? Hanumure
yYpaBHEHHMS AL pacueTa BeIMYHMHBI MOJIIPU3AIMU KaTOJHOTO Ipolecca.
23. B yeM 3aKkio4aeTcsi aHATUTUYECKUNA pacyeT KOPPO3UOHHOTO
nporecca?

24. Kax npoBoauTcst rpauIecKuiil pacueT KOPPO3HOHHOTO Ipomecca?
25. Yro Takoe MacCUBHOCTh METAIJIOB, KAKOBBI YCIIOBHS €€
BO3HMKHOBeHMs. [IpuBenuTe nprMepsl BEIECTB-I1aCCUBATOPOB.

26. ChopmynpyiiTe OCHOBHBIE TIOJOKEHUS IUICHOYHOH TEOPUH
MACCUBHOCTH.

27. ChopmymupyHTe OCHOBHBIC TIOJIOKEHHS aICOPOILIMOHHON TEOPUU
TTACCUBHOCTH.

28. ChopmynnpyiiTe OCHOBHBIE TIOJOKEHHSI IIIEHOYHO-aICOPOITMOHHON
TEOPHUH MACCUBHOCTH.

29. Uro Takoe nepenaccuBanys METAJIOB U B YEM €€ OCHOBHAs
npu4yuHa?

30. Kaxk BrusieT XxapaxTep pacrpeneneHus aHOJHbIX CTPYKTYPHBIX
COCTABJIAIOLINX Ha CKOPOCTh KOPPO3UH CILUIABOB?

31. Kaxk BrusieT XxapakTep pacrpeeineHus KaTOAHBIX CTPYKTYPHBIX
COCTABIISFOIIUX HA CKOPOCTH KOPPO3HH CILUIABOB?

32. Ilo xako¥i NpUYMHE U B KAKOM COCTOSHUH CIUIAaBOB (aKTUBHOM,
MMACCUBHOM) MIPOSIBIISIETCS] UX MEKKpucTamuTHas kopposus (MKK)?
IIpusenure npumeps! Knaccos craneil, ains koropsix MKK siBisercs
XapaKTEePHBIM BUAOM KOPPO3HOHHOTO pa3pyIIeHHs?

33. Chopmynupyiite nonoxenus u3BectHbix Teopuid MKK.

34. Yro takoe nutTuHroBas kopposus (I11K) u npu kakux ycioBusx
peanuzyeTcs 3TOT BUJ KOPPO3HOHHOTO Pa3pyIICHUS?

35. Chopmynupyiite nonoxeHus u3BecTHbIX Teopuit I1K.

36. Uto Takoe KOPPO3HMOHHOE PACTPECKUBAHUE U, IO KAKUM
MEXaHN3MaM MOXKET PEasIM30BBIBATHCS 3TOT B KOPPO3HOHHOTO
paspylieHHs METaUIOB U CILIaBOB?

37. ChopmynupyiTe OCHOBHBIC IIPHHIIHITBI JISTUPOBAHHS METAJLIOB C
IETIBFO0 TIOBBIIICHHS MX KOPPO3HOHHOM CTOHKOCTH.

38. IlpuBenute npumMepbl KOPPO3ZUOHHOCTOMKUX CTael U CIJIaBOB.

39. Kakue MeTo1bl 2JIEKTPOXUMHUYECKON 3aIlIUThI BBl 3HAETE,
copMyIHpYITE HX IPUHIHUIIBI U 000CHYHTE BO3MOXKHOCTh
(HEBO3MOKHOCTB) MOJTHOW 3aIUTHI OT 3JIEKTPOXUMHUIECKOH KOPPO3HH.
40. Kakumu crioco6amu IpOBOJUTCS 00paboTKa KOPPO3UOHHOH CpelIbl C
LEJIBI0 YMEHBIIEHHUS €€ KOPPO3UOHHOT'O BO3JIeHCTBUS Ha MeTas?




KM2

Konrponsnas
pabota 2

OIIK-1-B1;0IK-1-
31

1. Uro Takoe ra3oBast KOppO3Hs META/LUIOB (OIpeeNeHNe), IpH KaKuxX
YCIIOBHSX U B KaKuX cpe-zax peanusyercs? [IpuBenure npumepsl.

2. T'a3oBast KOpPO3Us KaK COBOKYITHOCTh (PH3UKO-XUMHUECKIX
MPOLECCOB, MPOTEKAOIINX HA TPa-HUIE pa3Aena «MeTall

rasy.

3. KakoBbI COBpeMEHHbIE IPEACTABIECHUS O MEXaHU3ME Ira30Boi
Koppo3uu?

4. Yto0 TaKoe kapOoCTOHKOCTH U KapOMPOYHOCTh MeTasIa?

5. Kakum ycrnoBueM onpeaensieTcs: TepMOoANHaMUYeCcKas BO3MOXHOCTD
razoBoi koppo3un?

6. YpaBHenue usorepmsl Bant-I'ogda 115 oneHKH BO3MOXKHOCTH
(HEBO3MOXKHOCTH) Ta30BOW KOPPO3UH MeTaslIa.

7. Kak 3aBUCUT TEpMOJMHAMUYECKASI BO3MOXKHOCTh
BBICOKOTEMIIEPATYPHOTO OKHCIICHHUS METAJIIa OT TEMIIEPaTyphI
KOPPO3HOHHO- aKTUBHOM ra30BOM cpenpi?

8. OxcuHble MICHKU Ha MeTauiaX. AncopOLus OKUcauTenei na
MeTaax.

9. Kak xnaccupumupyoT OKCHIHBIE IUIEHKH Ha MeTaax?

10. Kak o1ieHHBaIOT 3alUTHBIE CBOMCTBA OKCUIHBIX IIJIEHOK Ha
MeTajuiax?

11. YcnoBue CIIOMIHOCTH IUIEHOK U B UEM IIPUYMHA OIPaHUUYEHUS €T0
MPUMEHEHUS I OLIEHKH 3aIUTHON CTOCOOHOCTH MIICHOK?

12. KakoBbI IPUYMHBI pa3pyLICHHUS] OKCUIHBIX TJICHOK?

13. KakoBBI 3aKOHOMEPHOCTH POCTa HE3AIMUTHBIX (HECIUIOIIHBIX )
OKCHJIHBIX IIJIEHOK?

14. Kak 3aBHCUT CKOPOCTb POCTa HE3AIUTHBIX OKCUIHBIX TIEHOK OT
TeMIieparypb?

15. KakoBBI 3aKOHOMEPHOCTH POCTA TOJICTHIX 3AIIUTHBIX (CIUTONIHEIX )
OKCHIHBIX IIIIEHOK?

16. KakoBbI MPUYMHBI OTKJIOHEHUS] KHHETHUKH POCTA 3alIUTHBIX
OKCHIHBIX TUICHOK OT YHCTO Mapa-00IHIecKoil 3aBHCHMOCTH?

17. Kak 3aBUCUT CKOPOCTb POCTa 3aIlIUTHBIX OKCHHBIX [JIEHOK OT
Temneparypsi?

18. ChopmymupyiTe OCHOBHBIC TIOJIOKCHUS TEOPUH KaPOCTOWKOTO
nerupoBanus Baraepa n Xa-ydde.

19. CohopmynupyiiTe TpeOOBaHHMS K JIETHPYIOIEMY KOMIIOHEHTY B
TeopuH 00pa30BaHMsl 3aALUTHON IUIEHKH JIETUPYIOLIEr0 KOMIIOHEHTA Ha
TIOBEPXHOCTH OCHOBHOTO MeTaIa.

20. B yem npu9HHA MOBBIIICHHON 3aIIUTHON CIIOCOOHOCTHU JABOHHBIX
OKCHJIOB, 00pa3yIoInXcs Ha MOBEPXHOCTH CIUIABOB B MPOLECCE HX
TEPMUYECKOT0 OKUCIEHUSA?

21. Kakue crioco0bl OTydeH s TOKPHITHH HCIIONMB3YIOT IS
MOBBIIIEHHS KapPOCTORKOCTH MeTan-10B? OTBET 000CHOBATH U
MIPUBECTH MIPUMEPHI.

22. Kakoii npyuHIUN 3alIUTHl METAJUIOB OT Ia30BOM KOPPO3HUH MOJI0KEH
B OCHOBY IIPHMEHEHHS 3a-IMUTHBIX atMocdep? [IpuBennTe mpruMeps
HaunboJiee 4acTo UCIOJIb3YEMbIX Ta30BBIX aTMOchep.

[Tpumepb! OHIETOB KOHTPOJIBHBIX PaboOT

KontponsHas padora Nel

Bapuant Ne 1

1. KakoBbI yCIOBUSI BOSHUKHOBEHUS U MEXaHU3M 00pa30BaHUs
00paTHMOT0 JIEKTPOTHOTO MOTEHITHATA Ha TPAHUIIE METaI-PacTBOp?
Uro sBiseTca NpUYUHON KaTOAHOU nosipu3anuu? Hanummure
ypaBHEHHUS AJISl pacueTa BEIWYMHBI NOJSPU3AMH KaTOJHOTO IpoLecca.
2. Yro siBisiercs MpUUMHON KaToHOU nossipu3anuu? Hanummure
YpaBHEHHMS IS pacueTa BeJIMIHMHBI TTOJIIPU3aiy KaTOJHOTO IIporiecca.
3. Cchopmymnupyiite monoxxkeHus u3BectHbix Teopuit MKK.

4. ChopmynupyiTe OCHOBHBIC IIPHHIIMITBI JISTHPOBAHHS METAJLIOB C
IETHF0 TIOBBIIICHHUS MX KOPPO3HOHHOM CTOHKOCTH.

5. Kakumu cniocobamut mpoBouTcs 00paboTka KOPPO3UOHHON CPENIBI €
LENBI0 YMEHBIIEHHUS €€ KOPPO3UOHHOTO BO3/IEHCTBUS Ha MeTasl?

KonTponsnas pabora Ne 2

Bapuant Nel

1. Ta30Bast KOPPO3HUsA KaK COBOKYIMHOCTh PU3UKO-XUMHUECKHX
MPOIIECCOB, MPOTEKAIOIINX Ha Tpa-HUIIE pa3jiesia «METaILT - Tasy.

2. YcnoBHe CIDIONIHOCTY TUICHOK ¥ B YeM TPUYMHA OTPAHUICHUS €T0
MIPUMEHEHUS [ OLIEHKH 3alUTHON ClIOCOOHOCTH MIICHOK?




3. KaxkoBBI 3aKOHOMEPHOCTH POCTA TOJICTHIX 3AIUTHBIX (CIUIOLTHBIX )
OKCHJHBIX IIEHOK?

4. ChopmynupyiiTe OCHOBHEIE TTOJIOKECHHS TEOPUH )KapOCTOWKOTO
nerupoBanus Baraepa u Xa-ydde.

5. Kakoii npuHIMI 321U THl METAJUIOB OT ra30BOM KOPPO3UU MOJIOXKEH B
OCHOBY IIPUMEHEHUSI 3a-IMUTHBIX atMocep? IIpuBenure npuMepsl
Han0oJIee 4acTO HCIONb3YEMBIX Ta30BBIX aTMOC(eEp.




KM3

3auer

OIIK-1-31;0I1K-1-
Bl

Tunosble BONPOCHI IS MOATOTOBKH K 3a4€Ty C OLICHKOM:

2. 1. DnexkTpoxuMHUYECKas U XMMUYECKasi KOPPO3Usl METAILIOB!
oTpelieNieHHe, YCIIOBHS TPOSIBICHHSI, IPUMEPHI

Xumudgeckas KOppo3usi METAILIOB: OTPE/IeeHIE, YCIOBHSI IPOSBICHUS,
IpUMEPHI

3. Knaccudukarys Koppo3HOHHBIX IIPOIECCOB 0 YCIOBHAM
MPOTEKaHUs (MIEPEUNCIUTE IaTh OTPEIEIICHISI Pa3INIHBIM BUIAM
KOppO3HN)

4. Knaccudukariysi KOppO3HOHHBIX IPOLIECCOB TI0 XapaKTepy
KOPPO3HOHHOTO Pa3pyIIeHNUs (TIEPEUHCITATE BUIBI KOPPO3UH, OTIHCATh
YCIIOBHS UX TIPOSIBIICHHS)

5. KaxoBbI IpUYMHBI 1 MEXaHU3M 00Pa30BaHMS JIEKTPOJAHBIX
MOTEHIIMAJIOB Ha IPaHMLE pa3zesa «METaI-3JIEKTPOIUT.

6. Ilpn KaKuWX yCIOBUSIX BO3HUKAET OOPATHMBIi (PaBHOBECHBII)
9JIEKTPOIHBIN MOTEHIMAN, IEPEUUCITUTE €ro MPU3HAKU

7. Yro Takoe TOK 0OOMEHa U KaK IKCIICPUMEHTAIBHO YCTAHABIUBAIOT
€ro CyIECTBOBAHME

8. Hammmure ypasHenue Tademns. Kakoit pu3ugecknii CMBICI HMEIOT
KOdQPULUEHTHI «a» U «b» B 3TOM

ypaBHeHUH?

9. M3obpasute cxeMy U MOSICHUTE MEXaHN3M (pOpMHUPOBaHNUS
HEOOpaTUMBIX dJIEKTPOTHBIX MOTEHIIMAIOB Ha TPaHMIIE pa3zesa
«METAJLI-JIEKTPOJIUT

10. KaxoBsI mpu3HaKk# 00pa3oBaHIs HEOOPATHMBIX HJIEKTPOIHBIX
MOTEHIIMATIOB Ha TPaHHUIIE pa3ieia «METAIUI-3IIEKTPOIIUT

11. Yro Takoe nonspu3anus EKTPOIOB U KaKoe BIUSIHUE OHA
OKa3bIBAaET HA CKOPOCTH NEKTPOXUMHUYECKOT0 KOPPO3ZHOHHOTO
nporecca?

12. KakoBbI IpUYXHBI TOISIPU3AMNA aHOAHOTO poriecca?

13. KakuM aHaJIMTHYECKUM BBIPAXKEHUEM ONHCHIBAETCS 3aBUCUMOCTh
MOTEHIIMAIa aHOHOTO MPOIecca OT BETMYMHBI MOJIIPU3YIONIECTO TOKA B
ciTydae TOPMOYKEHHUSI aHOTHOTO TMPOIIeCca, CBA3aHHOTO C
NepeHanpsbkeHNeM peakiiMyi HOHU3AIMK MeTaa?

14. Yem BbI3BaHa KOHIIEHTPALMOHHAS! OJISIPU3ALIUSL aHOTHOTO
mporiecca U KakiM aHaTUTHIECKUM BBIPaKCHHUEM OIICHUBAETCS €€
BKJIa/l B BETUYMHY CMELICHUS MOTEHIIANa OTHOCUTEIbHO 3HAYCHUS
o0paTrumMoro noTeHuuana anoaa?

15. KakuM aHaIMTUYECKUM BBIPAYKEHUEM OITUCHIBACTCS 3aBUCHMOCTD
MOTEHIIMAaIa KaTOTHOTO TPOIIECCca OT BEIMYUHBI OJSIPU3YIOIIETO TOKA B
cllydae TOPMOKEHHUsI KaTOJHOTO Mpoliecca, CBA3aHHOTO C
NepeHaNpPsKEHUEM PEaKIMU aCCUMMISLIUY JJIEKTPOHOB?

16. Uem BbI3BaHA KOHIEHTPAIIMOHHAS MOJISIPU3AIUS KATOIHOTO
mpoliecca U KaKiM aHaTUTUIECKUM BBIPaKEHUEM OLICHUBAETCS e
BKJIa/1 B BEJIMUMHY CMELICHUS MMOTEHI[Hala OTHOCUTEIbHO 3HAYEHUS
00paTuMoro NMoTeHIMaNIa KaToaa?

17. B uem 3akitoyaeTcst aHaIUTUYECKUH pacdeT KOPPO3UOHHOTO
nporecca?

18. Kak mpoBoauTcs rpagueckuii pacueT KOppO3UOHHOTO Tpoliecca B
YCIIOBHSAX OTCYTCTBHSI OMHYIECKOTO COTIPOTHUBIICHHSI U TIPH €70
HaJIMYUU?

19. Yro Takoe naccuBHOCTH MeTaJU10B? [IpH KaKUX yCJIOBHSIX OHA
BO3HHUKACT U YTO SABJICTCS €€ pe3yabTaroM? B MpUCYTCTBUH KaKHX
BEIIECTB OHA MOXKET OBITH HapyIIeHa?

20. IInenoyHas Teopus NACCUBHOCTH (OCHOBHBIE MOJOXeHus ). Kakos
MEXaHHU3M KOPPO3UH METAIOB, HAXOASAIIUXCS B TACCUBHOM
COCTOSIHUU?

21. AncopOunoHHas TeOpUs MACCUBHOCTH, MEXaHU3M 3aLIUTHOTO
JieicTBUs aiIcOpOMPOBAHHOTO OKUCIUTENS (KUCIOPOJIA).

22. TIneHo4HO-a/ICOPOIIMOHHAS TEOPHSI TACCUBHOCTH (OCHOBHEIC
MIOJIOKEHUST K MEXaHU3M 3alIUTHOTO JICHCTBUS)

23. O6o0u1ieHHas aHOIHAS MTONISIPU3ALMOHHAs KpUBast
[IaCCUBUPYIOIIUXCS METAIIIOB, KPUTUYECKUE TOTEHIUAIIBI M TOKH

24. Yo Takoe nepenaccuBalys METAJJIOB, B KAKHX CIIy4asX OHA MOXKET
MPOSIBIATHCS, KAKOBBI €€ MPUYMHBI U BO3MOKHOCTD NPEAOTBPAIICHUS?
25. KakuM 00pa3noM pacrpezieiieHHe aHOIHBIX CTPYKTYPHBIX
COCTABJISIONIMX BJIMSAET HA CKOPOCTh KOPPO3uH cIiaBoB? OTBET
000CHOBATb.

26. Kakum o0pasiomM pacnpeaeneHue KaToIHbIX CTPYKTYPHBIX




COCTaBIISFOIIMX BIMSAET HA CKOPOCTh KOPPO3UH cI1aBoB? OTBET
000CHOBATB.

27. Kakwue mpuMecH B COCTaBE CIUIABOB HA3BIBAIOT «3()(HEeKTHBHBIMIT
KaTOIHBIMU IIPUMECSIMH, U KaKyI0 pOJIb OHH UTPAIOT B YCIOBUIX
BO3MOJKHOI TaCCUBALIUK AaHOAHBIX CTPYKTYPHBIX COCTABIISIOMINX
CIUIaBOB?

28. Jlis KaKuX CHCTEM CTajieil M CIUIaBOB XapaKTepHa
MexkpuctannutHas kopposus (MKK)? KakoBsl OCHOBHbIE IPHYHHBI
pazButus MKK?

29. Kak o06pscHser BosHukHOBeHIe MKK Teopus obennenms?

30. Kak o6psacaser BozHukHOBeHHEe MKK Teopus HampsoxeHMH?

31. Kak o0bsicuser BozuukHoBenue MKK Teopust cerperanmii?

32. Kaxk oOwsicusier BosHukHOBeHne MKK Teopust MukposieMeHToB?
33. IIntTuHTOBas KOoppo3us MetawioB (I1K): ycrnoBus 1 mpuauHb
BO3HUKHOBEHHSI, OCHOBHBIC TOHATHS U OIIPEACIICHHUS.

34. Tlepeuncinte u 000CHYyiTEe OCHOBHBIC MeXaHN3MbI pazBuTus [1K.
35. Uro Takoe koppo3uoHHOe pactpeckuBanue (KP), kakoBsI ycinoBus u
MEXaHU3MEBI €T0 PACIPOCTPaHEHHS?

36. IlepeunciuTe N3BECTHBIE COCOOBI 3AIIUTHI METAJJIOB U CIIJIABOB
ot KP.

37. Yro Takoe KOPPO3NOHHOCTOUKOE JIETHPOBAHUE, KAKHE CITOCOOBI
JIETUPOBAHUS BaM M3BECTHBI 1 KAKOB MEXAHU3M BIMSHUS JIETUPOBAHUS
B Ka)KI0M Clly4yae Ha yBEIIMUEHUE YCTONUUBOCTH CILIaBOB K
BO3JICHCTBHIO KOPPO3HOHHO-AKTUBHBIX 3JIEKTPOIHUTHIECKH IPOBOISIIINX
cpen

38. Ha yem ocHOBaHa >JEKTPOXUMHYECKAs 3aIUTa
METAJIONPOAYKIMU: TPOTEKTOPHAS 3alIMUTa, KATOAHAs 3aIlUTa,
aHoxHas 3amuTa? KakoBBI OCHOBHBIE XapaKTEPUCTHKH YKa3aHHBIX
BapHaHTOB 3aIIUTHI?

39. B ciyuae npuMeHEHHs KaKoro U3 METOJ0B 3JIEKTPOXUMUYECKON
3aIIUTHl BO3MOXHA ITOJIHAS 3aIUTa OT KOPPO3HH?

40. Kakue orpaHuueHUs U KaKasl OIACHOCTh CYILECTBYIOT IPU
IPUMEHEHUH aHOHOII 3auThI?

41. Kakumu criocobamu npoBoanTcst 00paboTka KOPPO3HOHHOH Cperibl
JUIS YMEHBIICHNUS ITOTEPh OT KOPPO3HUH?

42. Kak xmaccu(pUIUpYOT METATHYECKUE TOKPHITHS, HOpMUPYEMBbIE
Ha MOBEPXHOCTH METANIOB?

43. Kaxme MeXxaHU3MBI 3aIIUTHI OT KOPPO3HHU PEANTHU3YIOTCS IIPpU
(hopMHpPOBaHNM HAa IOBEPXHOCTH METAJUIOB AHOAHBIX M KATOJHBIX (TI0
OTHOILIEHUIO K OCHOBE) MOKPHITHIA?

44. Kakue XapaKTepHCTHUKH 3aIUTHBIX OKPHITHIA BaM U3BECTHBI?

45. Kakxue 0CHOBHBIE IIPUHIIMIIBI 3a7I0KEHBI B «PALIUOHAIBHOE
KOHCTPYHUPOBAHHUE)» C TOUKHU 3PEHUS BO3IEHCTBH Ha METaILI
KOpPPO3HOHHO-aKTHBHBIX cpen?

46. Kaxme ocCHOBHBIC (PH3UKO-XMUMHUYECKHE MIPOLIECCH TPOTEKAIOT Ha
TpaHHUIIE «METAI-Ta30Bas cpefia» MPH BO3ACHCTBUU BEICOKHX
Temneparyp?

47. Yem onpenensiercsi BO3MOKHOCTb IPOTEKaHUs ITpoliecca
BBICOKOTEMIIEPATYPHOTO OKHCIICHHUS MeTalIa (ra3oBast KOppo3us)?

5.2. Ilepedyennb padoT, BbINOJIHsAE

MBbIX 110 JUCHUIIJIMHE (

Kypcosas pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

IIpoBepsemblie
Kon HazBanune PoBep
UHIUKATOPbI Cogepxanue paboTsl
paboTsI paboTsI N
KOMITeTEHIIN
P1 OIIK-1-31;0IIK-1- | DnekTpoxumMuyecKas 1 XUMHUYECKast KOPPO3Usl METAJJIOB: ONpeaeieHIE,
Pedepar c Bl YCIIOBUSI IPOSIBIIEHHS], TPUMEPBI TPHUMEHEHUS

pacderaMu 1o Teme
paznena 1

Xumuueckas KOppo3us METAILIOB: OIPENEIEHHE, YCIOBUS IPOSBIICHUS,
IIPUMEPBI

Knaccudukarmms Koppo3nOHHBIX TIPOIECCOB 110 yCIOBHSIM
MIPOTEKaHUs ,[IPUBECTU IPUMEPDI




P2

Jla6opaTopHas
pabora 1

OIIK-1-31;0I1K-1-
Bl

Bompocst

KakoBbI IPUYMHBI U MEXaHU3M 00Pa30BaHMs JEKTPOIHBIX
TIOTEHITHATIOB Ha TPAHHUIIE Pa3zea «MEeTaINI-3JIEKTPOIUTY.

IIpu xaKkuX yCIOBUSIX BO3HUKACT OOPAaTHMBIi (PaBHOBECHBII)
UIEKTPOJHBIN MOTEHIMAI, HEPEUUCIINTE €ro NPH3HAKH

YT0 Takoe TOK 0OMEHa M KaK SKCHEPUMEHTAILHO YCTaHABINUBAIOT €0
CYIIIECTBOBAHHE

Hamummute ypaBuenue Tadens. Kakoit ¢pu3ndeckuii CMbICT UMEIOT
KO3 PHUIHEHTHI «a» 1 «b» B 3TOM

DNeKTPOHbIE TIOTEHINABI METAJUIOB

Tonstpu3anus u nenoaspu3anus JEKTPOJ0B paboTaromen
KOPPO3MOHHOM Hapbl

[TaccuBHOCTH CTANMN

KonTtakTHas KOPpO3Hs METAIIIOB

3amuTHBIE METAJUINYECKHUE TOKPBITHS

P3

Jomarnsis paboTa K
pazneny 2

OIIK-1-31;0I1K-1-
Bl

Pacuyer cocTaBa KOppO3HMOHHOCTOMKHX CIIJIaBOB. BEIOOp MeTOIOB
MEKTPOXUMHYECKOH 3aI[UTHl METAIUIOB U pacdeT ux 3 PEeKTHBHOCTH.
CryzeHT nonay4aer MHIUBUYaIbHOE 3aJaHUE

P4

JlabopaTopHas
pabora 2

Hccnenyembie TeMbl

Kopposuonnoe pactpeckuBanue (KP), kKakoBbI yCIOBUS H MEXaHU3MBI
€ro pacrnpoCTpaHEeHUs

V3BecTHBIE CIIOCOOBI 3aIIUTEl METAIUIOB 1 cIuTaBoB oT KP.
Koppo3uoHHocTOiiKOE JIernpoBaHue, Kakue CIOCOOBI JISTHPOBAHUSI BaM
M3BECTHBI M KAKOB MEXAHU3M BIIMSHUS JIESTUPOBAHUS B KOKJOM Cllyyae
Ha yBEJIMUEHHE YCTOMYMBOCTH CIUIABOB K BO3JEHCTBUIO KOPPO3UOHHO-
AKTHBHBIX MIEKTPOIUTHYECKU TIPOBOISIINX CPEX
ONeKTpoXUMHUUECKas 3alUTa METAJUIONPOIYKIHH: IPOTEKTOPHAs
3allUTa, KaTOAHAs 3aIlMTa, aHoJHas 3amuTa? KakoBbl OCHOBHbBIE
XapaKTepPUCTHKN YKa3aHHBIX BApPHAHTOB 3aIUTHI?

B ciryuae npuMeHEHHs KaKOTO U3 METOIOB 3IEKTPOXUMHUUECKOH
3alIUTHl BO3MOYKHA MOJTHAS 3aIUTa OT KOPPO3UH

Kakue orpanuyeHus 1 Kakasi OIaCHOCTh CYILECTBYIOT IPU IPUMEHEHUHU
AQHOJHOM 3allUThI

Croco651 00paboTKH KOPPO3UOHHOM CPeAbl /I YMEHBIICHHUS HOTEePh
0T KOppO3UHU

Kraccudukanms MeTammimaeckux HOKPEITHI, (GOPMUPYEMBIX Ha
MOBEPXHOCTH METAJLIOB

MexaHU3MBI 3aIIUTHl OT KOPPO3UH, KOTOPbIE PEANU3YIOTCS IIPH
(hopMHpOBaHUH Ha IOBEPXHOCTH METAJUIOB AHOAHBIX M KATOJHBIX (TI0
OTHOIIICHHIO K OCHOBE) MTOKPBITHI

XapaKTepUCTUKY 3aIUTHBIX IIOKPBITUIL

P5

Jomarnsis paboTa K
pazneny 3

OIIK-1-31;0I1K-1-
Bl

Pacuer TepmonHaMu4eCcKOi BO3MOKHOCTH Ira30BOM KOPPO3UH U
3aBHCUMOCTbD JIBHKYILEH CHJIBI IPOLIECCOB OT TEMIIEPATYPBI.
Jloka3aTenbCTBO BIHSHUS JETHPOBAHUS OCHOBHOTO METaJlIa
HeOOoIBbIIMMH J0OaBKaMH 3JIEMEHTOB HAa M3MEHEHHE CKOPOCTH POCTa N —
U p — IPOBOISIINX OKCUIHBIX INIEHOK (Teopust Barnepa — Xaydde).
Pacuer o nHANBUIYaTEHOMY 3aJaHAIO

P6

JlabopaTopHas
pabora 3

OIIK-1-B1

[TpoBecTr Ha BBITAHHOM 00pa3iie yCKOPEHHYIO TPOLEaAypy,
PACKPBIBAIOIIYI0 KHHETUKY OKUCIICHHSI METAJUIOB Ha BO3IyXe.
3adukcrupoBaTh dTanbl B JHEBHUKE HaOmoeHuil. O0cyxaeHne
pe3ysIbTaTOB

P7

JlabopaTopHas
pabora 4

OIIK-1-31;0I1K-1-
B1

HaGmonenus:
CKOpPOCTb POCTa TOJCTBIX 3aLIUTHBIX IIJIEHOK OT TEMIIEPATypbl
Ilony4eHnue )xapoCTONKUX MOKPBITUN HA TOBEPXHOCTH METAJLJIOB

P8

Jomarnsis paboTa K
pazneny 4

OIIK-1-31;0I1K-1-
Bl

CdopMynupoBaTh NOJI0KEHUS OCHOBHBIX TEOPHUI )KapOCTOHKOTO
nerupoBaHus. TpeOOBaHNUS K JIETHPYIONIEMY KOMIOHEHTY
HPEIBSIBISIOTCS STUMHU TEOPHUAMH. BRIOpaTh IeTHPYIOMNi KOMIIOHEHT.
IIpoBecTu pacyer.

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCIIOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IETOB, TECTOB U T.l'l.)

9K3aMeH He MPeyCMOTPEeH yueOHBIM IIAHOM 110 JAaHHOH JUCLUIUINHE




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

CTyIeHT MoITydaeT 3aueT ¢ MOJI0XKUTETbHON OIIEHKO! IPH YCIOBUHU CAAHHBIX BCeX PaboT ceMecTpa: 1abopaTopHbIe paboTHL,
KOHTPOJBHBIX padoT (1,2) u nmocemienun gekuuit He menee 75%.

IIpomexxyTouHas aTTecTaIys 110 JUCIUIUIMHE IPEIyCMOTPEHA B BUIE 3a4eTa C OI[CHKOM.

IIpoMexxyTOUHBIH KOHTPOIB (3aUeTa C OLIEHKOI) NpeqHa3HaueH A1 00beKTUBHOTO MOATBEPKACHUS 1 OLICHUBAHUS JOCTUIHYTHIX
pe3ysIbTaToB 00y4eHHs MOCIE 3aBEPILEHUS U3yUEHUS JUCIUILINHBI.

3a4eTa ¢ OI[CHKOH SBIISETCS 3aKIIOYNTENBFHBIM TANOM ITporiecca pOPMUPOBAHHS KOMIIETCHITNH CTyICHTa IIPH H3YICHUH
JUCIUIIIMHBI WK €€ 9aCTH M UMEeT IIENbI0 IIPOBEPKY U OIEHKY 3HAHUH CTYAEHTOB MO TEOPHU U IPHUMEHEHHIO IOTyYeHHBIX
3HAHUMN, YMEHUI U HAaBBIKOB.

3a4eTa ¢ OI[CHKON IPOBOJMTCS O 3aBEPIICHUIO N3YyUYCHHU MaTeprala ceMecTpa. 3adera ¢ OIEHKOH IPOBOIUTCS 110 YCMOTPEHHIO
nperosaBarels B (hopMe TeCTHPOBAHUS/IMCHEMEHHBIX OTBETOB HA BOTIPOCH! WM B YCTHOH (popme. OrieHKa BEICTaBIAETCS
o0ydJaromumcs, JOMyIIeHHBIM K 9K3aMeHY, Ha OCHOBE KPUTEPHEB YPOBHEH OCBOCHHS KOMIIETCHIHH (COOTHOCUTCS C YPOBHIMU:
«IIOPOTOBBII» — OlLIeHKa «3», «IIPOABUHYTHII» — OLIEHKA «4» U «BBICOKHID — OLIEHKA «5»).

Or1eHKa «OTIIMYHOY HIIH «XOPOII0» CTaBUTCS, €CITH CTYAEHT MOJHO M3JIaraeT N3y4eHHBIH MaTeprai, 0OHapyKUBaeT HOHNMaHHe
creruduky Bompoca, 1aeT IPaBUIBHOE ONPEeIeHIe OCHOBHBIX MOHATHI peueBOH KOMMYHHKAIUNH; OOHAPYKIBAET MOHIMAaHHE
MaTtepuana, Mo>KeT 000CHOBATh CBOM CY KJECHUs, IPUMEHUTh 3HAHUs HA MIPAKTUKE, IPUBECTH HEOOXOIUMBbIE IPUMEPBI,
CaMOCTOSATENFHO COCTABJICHHBIC; M3JIaracT MaTepHal MOCIEIOBATEIBHO U MMPABIIIFHO C TOYKH 3PEHHS HOPM JIUTEPATypHOTO SI3BIKA;
BJIaJIeeT HaBBIKAMH S3BIKOBOTO aHanu3a. OTBET He COAEPKUT (paxTudeckue omudkn. CyMMapHOE KOIHMYECTBO OaIoB 3a 2
KOHTPOJIbHBIE PabOTHI HE MeHee 16.

O1eHKa «y/IOBIETBOPUTEIBHO» CTABUTCS, €CIIM CTYJIEHT JIaeT OTBET, yIOBJICTBOPSIOIINH TeM ke TpeOOBaHUSIM, T.€. OOHApYKUBACT
MOHMMaHHeE CIeIU(GHUKN BOIPOCa, HO TIPH OTBETE HE IEMOHCTPHPYET JOCTATOYHOH 000CHOBAHHOCTH CYXKICHHUH, M/MIN OTIACTH
HOAMEHSET PACCYKICHUS MepecKka3oM TEKCTa, H/MIIN JOMYyCKaeT OAHy (hakTHIecKyro omuoOKy. CyMMapHOe KOIHYECTBO OaIoB 3a 2
KOHTPOJIbHBIC padoTHI HEe MeHee 10.

O1eHKa «HEYIOBICTBOPUTEIEHO» CTaBUTCS, €CITH CTYACHT OOHAPY)KMBAeT He3HaHHME OOJbIIeH YacTH MaTepHaia, HEeBEpHO OTBEYAeT
Ha BOIIPOC, TAET OTBET, KOTOPBIH COAEPKATEIFHO HE COOTHOCHTCS C TIOCTABICHHON 3a/1auei, TOIyCKaeT OMmnOKH B (opMynupoBKe
OIIpeeNeHNH U TIPaBUIl, HCKAXKAIOIUE UX CMBICII, OECIOPAIOYHO H3/IaraeT MaTepHal.

6. YA EBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iurepatypa

6.1.1. OcHoBHasI TUTepaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue bubnmoreka W3znarenscTBo, TOI
JI1.1 | Anran P. Kopposus u 3ammra ot bubmanorexka MUCuC Honronpyaueiii: UHTENNEKT,
KOppO3uH: y4el. mocodue: mep. 2013
C aHTIL.
J1.2 [ XKyx H. II. Kypc Teopuu xoppos3uu u bubmorexka MUCuC M.: Anbstac, 2006
3aIIUTHI METAJIOB: y4eO.
oco0me [UIS CTY[l. METaJLTypT.
CIIEII. BY30B
6.1.2. lono/IHUTe/ILHAS TUTEPATypa
ABTOPBI, COCTaBUTEIH 3arnaBue Bbubnmoreka W3znarenscTBO, TOX
JI2.1 |Ilycro FOpuii Koppo3us u 3ammura MmetaiioB | DnekTpoHHas OuOnuoTeKa M.: U3a-so MUCuC, 2009
AJeKcaHApOBHY, B TA30BBIX CpelaX: MPaKTHKYM:
Pakou Anexcanap yue0. mocobue I CTy . By30B,
I'puropreBuy, baytun | 00yu. mo Hamp. 150100 -
Bacunuit Metainyprus u 150700 - @us.
AHaTONHEBUY MaTepHasoBe/ICHHE, CIIeI.
150701 - ®usuko-xumus
MPOLIECCOB U MATEPUAJIOB,
150702 - ®usuka MeTamioB
JI2.2 | Pakou Anekcanap Koppo3us u 3amura meramio. | bubmmoreka MUCuC M.: U3a-Bo MUCHC, 2013
I'puropseBuy, ITycroB | I'a3oBas KOppo3us METAILIOB:
Opuit Kypc JIeKIuii: yued. mocobue
AJeKcaHApOBHY, JUTS CTY[I. By30B, 00yd. IO
I'magkxoBa Anekcanapa |Hamp. 150400 - Mertannyprust
AnekcaHpoBHa
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHeT»
Crynoneaus. OOiIen0CTymHas HHPOPMALUS TS https://studopedia.ru
o1 CTY/ICHTOB Pa3HBIX MPEIMETHBIX 00IacTel
Paznmuanas muteparypa 1o 3JIeKTpOoXuMUN 1 Koppo3un | http://echemistry.ru/assets/files/books/koroziya/malceva-g.n.-
x2 korroziya-i-zashhita-oborudovaniya-ot-korrozii.-2001.pdf
93 | Jlureparypa no xumuu https://chimical-docs.ru




4 onnaiiH-kypc Kopposus u 3amuTa MeTamuioB https://openedu.ru/course/misis/ CORRMET/
55 OHJIAMH-KYPC https://openedu.ru/course/misis/PKR/
3anMTHRIC TOKPHITHS HA METALIONPO Y KIHH

6.3 IlepeueHb MporpaMMHOro odecneyeHus

I1.1 Microsoft Office

1.2 |LMS Canvas

I1.3 MS Teams

1.4 |Power Project

6.4. Ilepeyenb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPOdecCHOHAILHBIX 023 JaHHBIX

n.1 | https://edu.truboprovod.ru/kbase/doc/start/WebHelp _ru/basecorrosion.htm

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Canvas, nuneHsuonnsle mnporpammsel MS  Office,
Teams, ESET Antivirus.

Ayn. | Hasnauenue | OcHarenue
| AB-202 | YuebHas ayquropust | BHUJCONPOEKTOP, KOMIUIEKT Y4eOHOH Mebenu
AB-206 JIabopaTopust o0opynoBaHHE Ul IPOBEICHHUS JTa0OPaTOPHBIX PabOT MO
Kypcy «Koppo3us u 3amuTa MeTaioBy
UuranpHbIl 3an KOMIUIEKT y4yeOHOH Mebenu Ha 55 mect it oOydarommxcs,
3JIEKTPOHHBIX PECYPCOB 50 MIK c¢ gmoctynom k HUTC «HMutepHer», 3UOC

YHHBEpCHUTETa 4Yepe3 JIMYHBIN kabuHer Ha ratdopme LMS

MS

00pa3oBaTEIbHYIO Cpey YHHBEPCUTETA

Ywuranbuslii 3ai1 N4 (b KOMIUIEKT yueOHOM Mebemn Ha 20 a00Ynx MecT

y s
KOMITBIOTEPBI C TMOAKIIYeHHeM K cetd «VHTepHeT»
JIOCTYTIOM B JNEKTPOHHYIO MHPOPMAITUOHHO-

| AB-202 | VYuebnas ayauropus | BUICONPOCKTOP, KOMIUIEKT Y4eOHOH MeOenu

8. METOANYECKHUE YKA3ZAHUA I OBYYAIOIIIUXCSA

JleKIMOHHBIE 3aHSATHUSI HALEIEHbI HAa U3yYEHHE CTYICHTaMH (PH3MKO-XMMHUECKIX 3aKOHO-MEPHOCTEH MPOIIECCOB KOPPO3UH
METANTMIECKIX MAaTEPHANIOB IS PACIO3HABAHMS, TMATHOCTHKH M IIPOTHO3UPOBAHNUS 00IIeH 1 JIOKAIBEHOIH KOPPO3MH M3ISIIH 13
9THX MaTepUalioB, 000CHOBAaHHOMY BBIOOPY U IPUMEHEHHIO METONOB U CPeACTB 3(h(HEKTUBHOM 3alIUTHI OT KOPPO3HH,
HaIlpaBJICHHBIX Ha TOBBILICHNE SKCILTYaTallMOHHON HaJISKHOCTH U IOJITOBEYHOCTH M3JIENHUH.

JlabopaTopHBIe pabOTHI HAIIETIEHBI HA MTPAKTUYECKOE U3yUeHHIE (PH3NKO-XUMHUYECKUX XapaKTEPHCTHK METAIIOB M CIIAaBOB B
Pa3IMYHBIX 3TEKTPOIUTUIECKH MPOBOISIINX U Ta30BBIX CPEIAX.

- IPOBEJICHHE JIEKIUH C MCTIOIb30BAaHUEM MHTEPAKTUBHBIX U MYJIBTUMEIUHHBIX TEXHOIOTHH (TIpe3eHTanus B popmare MS
PowerPoint);

- HCTIONIb30BaHME NIPU TIPOBEICHNY 3aHATHH CHENUAT3UPOBAHHON Ta00PaTOPUU ¢ BO3MOXKHOCTBIO IIPOBECHUS 3aHATUH B
UHTEpaKTUBHOHI (opMme.

JucruuinHa OTHOCHTCS K TOYHBIM HayKaM | TpeOyeT 3HAUUTENbHOT0 00beMa CaMOCTOATENIFHOH paboThl. OTaebpHbIe yueOHbIe
BOIIPOCHI BEIHOCATCS HAa CAMOCTOATEIBHYIO IPOPAOOTKY M KOHTPOIMPYIOTCS OCPEICTBOM TEKyILeH arTectaruu (B popMe TecT-
KOHTPOJISl YCBOGHUSI TEOPETUYECKOro MaTepuana). IIpu 3ToM opraHu3yoTcs IpyIIOBbIe U MHAUBUIyalbHbIC KOHCYIbTAIUH.
KauecTBeHHOE OCBOCHHUE NUCLUIUIMHBI BO3MOKHO TOJIBKO TP CHCTEMAaTHYECKOH CaMOCTOSITENILHON paboTe, 4To 101 1epIKHBACTCSI
CHCTEMOM TEeKyIeH 1 pyOeKHO aTTeCTaIHH.

Kypc MoxeT ObITh JOTIOTHEH IPOXOXKICHHEM OHIIAH-Kypca
https://openedu.ru/course/misis/ CORRMET/ Koppo3sus u 3amura MeTamion
https://openedu.ru/course/misis/PKR/ 3amuTHbIe TOKPEITHSA HAa METATIIONPOIYKITHH

[IpoBeneHne ayIMTOPHBIX 3aHATUH MpelycMaTPUBAET HCHIOIb30BAHUE B YI€OHOM Kypce aKTUBHBIX U MHTEPAKTUBHBIX TEXHOIOTHIL:




