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MUMHOBPHAYKH POCCHUN

@” DernepanpHOE rocy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «UenlYy)
duznueckuil paKyasTeT
Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHUS

DoHJ OLIEHOYHBIX CPEJCTB Mo AucuumInHe «Koppo3us u 3alura MeTamioBy
1o HanpasieHuo noarotosku 03.03.02 «Puzukay PI'BOY BO «Henl 'V»

Bepcus noxymenra - 1 cTp. 2 IlepBblii 3x3eMILIAD KOITHA Ne

Conep:xanmne
1. [Tacopt hoHIa OTICHOYHBIX CPEICTB
2. [lepeueHb GopMHUPYEMBIX KOMIIETEHIIUI
2.1. KomniereHuuu, 3akperi€HHbIE 33 JUCHUILTMHON
3. ConeprxaHre OLIEHOYHBIX CPEJICTB M0 JUCLUILINHE
3.1. Buapl OEHOYHBIX CPENICTB
3.2. ConeprxaHue OLIEHOYHBIX CPEACTB
4. ITopssnok IpOBENECHUS U KPUTEPUH OLICHUBAHUS IPOMEKYTOUYHON aTTECTALIUN
4.1. Ilopsanok npoBeaeHNs] NPOMEKYTOUYHOM aTTECTALIUU
4.2. Kputepuu olleHUBaHHS IPOMEKYTOUYHOW aTTECTAIMU IO BUJAM OLIEHOYHBIX
CPENCTB
4.3. Pe3ynbTaThl IPOMEKYTOUHON aTTECTALUU U YPOBHU CPOPMUPOBAHHOCTH
KOMITETEHIAN
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Bepcus noxymenra - 1

crp. 3 IlepBblii 3x3eMILIAD

KOITHA Ne

1. HACITIOPT ®OHJA OIIEHOYHbBIX CPEACTB

Hanpasnenue noarorosku: 03.03.02 dusuka
Hanpasnennocts (mpoduis): Ousnka
Hucuunnuna: «Koppo3us u 3a1ura MeTaaioBy
Cemectp: 8
dopma IPOMEKYTOUHOM aTTeCTalMK: 3a4€eT

2. MIEPEYEHb ®OPMUPYEMbIX KOMITETEHIIUI

2.1. KomnereHuMHU, 3aKpenyiéHHbIE 32 TUCHUTIIHHOM

CIIEMYIONINX KOMITCTCHITHI:

Nzyuenne nuctumianHbl «Kopposus U 3amuTa METauioB)» HalpaBiIeHoO Ha (JOPMHUPOBAHUE

Kongpr
KOMIIETEHLIN Coneprxanue
" B — NHnukaTophl TOCTHKEHUS [lepedeHp TUTAHUPYEMBIX
COLIACHO comacHo GIOC KOMIIETEHIIMHA COTJIaCHO PE3yNIbTaTOB O0YYEHUS TI0
BroC (OTIOII BO) OIIOII MUCIIIIIINHE
(OITOIT BO)
1 2 3 4
IIK-1 Cnocoben npumensts | [IK-1.1. O6manaet 3Hanusimu | s goctuxenns [1K-1.1: 3HaTh
CIIeNMAJTM3UPOBAHHBIE | 00 OCHOBHBIX METOaX OCHOBBI TEOpUH (PUZUKH ¥ XUMHH

3HAHUS, TOJTy4CHHbBIE
B o0jactu
¢u3nUecKrx HayK,
npu

IPOBEJICHUY HAyYHO-
UCCIIETOBATEIHCKIX
pa3zpaboTok

IPOBEICHUS HAYYHO-
UCCIIEI0BATEIbCKIX
pa3zpaboTok B
obsacTu(U3NIECKUX HAYK; O
croco0ax IIaHUPOBAHMS U
OpraHU3aIy UCCICTOBAHUM.
[IK-1.2. lemoHCTpUpYET
YMEHUS: IPOBOJUTH MOUCK,
U3y4yeHue u 0000IIeHNe
HAy4YHOT'O OIIbITA B
COOTBETCTBYIOLIEH

001aCTH HCCIIETOBaHMIA;
OTIpeNeNIATh LENU U 3a/1a4u
IUTAHUPYEMBIX UCCIIEI0OBaHUN
U pa3paboTOK; MPOBOAMUTH
UCCIIeIOBaHKE,

COCTaBJIATh €T0 ONHCaHUE,
(opMynHpOBaThH BBIBOJIBI 110
MOJYYEHHBIM PE3yJIbTaTaM.
[1K-1.3. Umeer
IIPAKTHUYECKHUN OIBIT

TBEPJIOTO TEJIa; OCHOBBI TEOPUH
KOPPO3UOHHBIX MPOIIECCOB B
Ta30BBIX U KUIKUAX
ANEKTPONPOBOASIINX CPENAX;
Jnst noctmxenus [1K-1.2: ymers
MIPUMEHSITh
CHeIMAM3UPOBAHHBIC 3HAHUS B
obnactu GU3UKHA U XUMUHN
TBEPAOTO TeNa JJIs

OCBOCHHMS TTPO(PHITBHBIX
(U3HYECKUX TUCHUTUTHH

Hnsa noctmxenus 11K-1.3:
BIIA/ICTh COBPEMEHHBIMU
MpreMaMH TEXHOJIOTHYEeCKON
3alIUThl 000PYIOBAHUS OT
KOPPO3UOHHBIX

pa3pyllIeHUN
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Bepcus noxymenra - 1

crp. 4 [TepBsiit sx3eMIIISIp KOTIINA Ne

(HaBBIKK) B 00JACTH
¢u3nUecKuX HayK:
MPOBEJCHUS HAYYHBIX
HCCIICIOBAHUY B
COOTBETCTBUHU C
MMOCTaBJICHHOM IIEIIBIO;
COCTaBJICHUS OTYETOB IO
TEME | T10 pe3ybTaTaM
MPOBEJCHHBIX HAYYHO-
UCCJICIOBATEIILCKUX
pa3paboToK.
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MMWHOBPHAYKH POCCHUU

U

DernepanpHOE rocy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXAEHUE BBICIIETO 00pa30BaHuUs
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Bepcus noxymenra - 1

crp. 5

IlepBblii 3x3eMILIAD

KOITHA Ne

3. COOEP’ KAHUME OHEHOYHbBIX CPEACTB IIO AUCHUTIJIMHE

3.1 Buabl OLIEeHOYHBIX CPEICTB

Haumenoanne HanmenoBanme
Kon xommerenmmm/
No Kontponmpyembie TeMbl/ OLIEHOYHOTO OIIEHOYHOTO CPEeICTBA
TUTAHUPYEMBIE PE3YIBTATHI N
/11 P pa3nensl cpencTBa s Ha TIPOMEKYTOUHOM
e TEKYIIero KOHTPOJIsl | arrecTanuu/Ne 3ananus
Jns noctmxenus [1K-1.1: Oomas
Tecr, 3amaun k
3HaTh OCHOBBI TEOPUU XapaKTepUCTUKA
MPaKTUYCCKUM BOIIPOCHI K 3a4CTYy.
(1)1/131/11(1/1 U XUMHUU TBEPAOI'O KOPPO3UOHHBIX
3aHATHSM,
T€JIa; OCHOBBI TCOPUU ITPOLECCCOB

KOPPO3HOHHBIX MPOIIECCOB B
ra30BbIX U KUAKUX
AIIEKTPONPOBOIAIINX Cpeaax;
Jus moctmxkenus 11K-1.2:
YMETh IPUMEHSTh
CHeLMaIU3UPOBAHHBIE
3HaHUS B 00J1aCTH QUBUKU U
XUMHHU TBEPJOTO TeJa JUIs
OCBOCHHUS MPOPHIBHBIX
(Gu3NUEeCKuX TUCIUIUIMH
Jns noctmxkenus [1K-1.3:
BJIAJICTh COBPEMEHHBIMU
IIPUEMaMU TEXHOJIOTHYECKOU
3aIIUTHl 000PYAOBAHUS OT
KOPPO3HOHHBIX

pa3pylIeHH

l'azoBas xoppo3us.

Tecr, 3agaun K
Dusuko-xuMHYECKUE

MPAKTHYECKUM BOIPOCHI K 3a4ETY.
3aKOHOMEPHOCTH
N 3aHATHUAM,
ra3oBoi KOppPO3HH
3a/1a4u K
DIIEKTPOXUMHUYECKAS
MPAKTHYECKUM BOIPOCHI K 3a4ETy
KOppO3HUsl METAJIOB
3aHATUAM

Tecr, 3amaun k
MPaKTUYECKUM
3aHATHAM

3amura MeTaIoB OT
KOppO3uH

BOIIPOCHI K 3a4CTYy.

3.2 Conep:kaHue OLIEHOYHbBIX CPEACTB

ba3a TecToBbIX BOIIPOCOB

dopmynMpoBKa Bompoca

BapuaHTbl 0TBETOB

I. OOmas xapakTepuCcTHKA KO

PO3HOHHBIX IPOIIECCOB

1. Kakoe

BBIpaKCHHE
OTIpEeICNICHUIO0 TEPMUHA «KKOPPO3HS»?

COOTBETCTBYET
BCJIEACTBHE
MTOBPEKICHHI;

METaJaJ10B H

KHCJIOT,

a) paspyuleHHME METauIOB U CIUIABOB

0) caMoOnpou3BOJIbHOE
CILUIaBOB
BO3/1efiCTBMEM OKPY:Kalolle cpeabl;

B) pa3pylI€HUE METAJJIOB B PacTBOpax

MEXaHHNYCCKHUX

pa3pyuieHue
noja

© OOy BO «Yenl'Y»




MUMHOBPHAYKH POCCHUN

@” DernepanbHOE roCy1apcTBEHHOE OIOIKETHOE 00pa3oBaTe/IbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs
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DoHJ OLIEHOYHBIX CPEJCTB Mo AucuumInHe «Koppo3us u 3alura MeTamioBy
1o HanpasieHuo noarotosku 03.03.02 «Puzukay PI'BOY BO «Henl 'V»

Bepcus noxymenra - 1 cTp. 6 IlepBblii 3x3eMILIAD KOITHA Ne

T) pa3pylieHHe METasIOB B I1IeJ0Yax;
J) pa3pylleHue METAJJIOB B MOPCKOMH

BOJIC.

2 K xakomy Tunmy mpoueccoB OTHOCSITCS | a) FeTeporeHHbIe MPOoIecchl;
KOPPO3UOHHBIE TTPOIIECCHI? 0) rOMOTEHHBIE TIPOIIECCHI;

B) HA K OJHOMY U3 TEPEUHCICHHBIX
MIPOILIECCOB;
I') KO BCEM TEPEUMCICHHBIM IPOIIECCaM.

3 Kaxkoii mponeHT oT HalMOHAIBHOTO J10X0/1a a) 2-4% ; 6) 3-5% ;

COCTAaBJISIIOT IOTEPU B) 4-6%;

OT KOPPO3UHU B OOJIBIIMHCTBE CTpaH? r) 5-7%; 1) 6-8%.
4 CrarucTtika 0Tka3oB 000pyI0BaHUS B a) 25-35%:

He(dTenepepabaTbIBarOIICH 0) 35-45%:;

IPOMBIIIICHHOCTH U TPaHCTIOpTe He(TH B) 45-55%;

IIOKA3bIBAET, YTO OTKA3bl B PE3YyJIbTATE r) 55-65%;

KOPPO3HMH COCTABIISIOT: a) 65-75%.

5. Kaxkoe u3 BpIpakeHUI COOTBETCTBYET a) KOppo3us, MPU KOTOPOil MPoLecchI
OIIpEEIIEHUI0 KOPPO3UOHHOTO IIPOLIECCa, OKHUCJIEHUS] U BOCCTAHOBJIEHUSA
MPOTEKAIOUIETO 110 XUMUYECKOMY NPOTEKAIOT B OTHOM aKTe;

MexaHu3My? 0) KOppo3us, IPpU KOTOPOU MPOIIecc

OKHCJICHUSI-BOCCTAHOBJICHUS ITPOTEKAET
HE B OJJTHOM aKTE;

B) KOPpO3Usl METAJJIOB B I'a30BOM cpene;
') KOPpO3Us METAJJIOB B

HERJIEKTPOJINTAX;
1) KOppO3usi METauIOB B aTMOC(epHBIX
YCIIOBUSIX;
6 YKaXuTe XapaKTepUCTHKU KOPPO3UOHHOTO a) OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIN
nporecca, MPOTEKAIOIIero N0 XUMUYECKOMY | TpoIiecc, IPU KOTOPOM METasll —
MEXaHU3MY. OKHUCJIUTEIh, KOMIIOHEHT arpecCUBHOMN

Cpellbl — BOCCTAHOBUTEIIb;
0) OKHCJIUTEIbHO-BOCCTAHOBHUTEJIbHBIN
npouecc, Npu KOTOPOM MeTaJLI —
BOCCTAHOBHTEIb, KOMIIOHEHT
arpecCHBHOI cpelibl — OKHCJIUTENb;

B) OKHCIIUTECIIBHO-BOCCTAHOBUTCJIBHBIC
peaKIy OCYIIECTBISIOTCS B OJTHOM aKTe;
F) MponeCCChbl OKUCIICHHUA-BOCCTAHOBJICHUS
MIPOCTPAHCTBEHHO Pa3JICIICHBI;

1) po1iecc MPOTEKAET B
3JIEKTPONPOBOJIAIIEH Cpeie.
7 Kaxue mapameTpsl Hcnionb3yroTes i a) MaKCUMAaJIBHO JIOIIyCTUMasi CKOPOCTb
pacueTa I0myCTUMOTO BpEMEHU KOppO3UH;
JKCILIYyaTallUX IIPOEKTUPYEMBIX 0) MakcMMaJIbHasi CKOPOCTh
KOHCTPYKIIHI? KOPPO3UM;
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Bepcus noxymenra - 1 ctp. 7

IlepBblii 3x3eMILIAD

KOITHA Ne

B) TJIyOMHA KOPPO3UH;

') TEXHUYECKasl (UM MaKCUMaJIbHO
JOTTyCTUMAasl) TITyOnHa KOPPO3HH;
1) BCE BHIIIIE MIEPEUNCIICHHEIE.

CxopocTh Koppo3uu (MM/TOT), ONIpeAeIeHHAs

Ha OCHOBAaHUH METaJIOrpapuuecKux
HCCJICIOBAHUN XapaKTepU3yeT:

a) CPeIHIOI0 CKOPOCTH KOPPO3UH
MeTaJl1a 3a BpeMsl HCTIBITAHUI;

0) UICTHHHYIO CKOPOCTh KOPPO3UH
ME€TaJllZla B MOMEHT OKOHYaHUA
HCIILITaHHNI;

B) MaKCUMAaJIbHYIO CKOPOCTb KOPPO3UHU
MeTaJlja 3a BpeMs UCIIBITaHU;

) MHHUMAJIbHYIO CKOPOCTb KOPPO3HH
MeTaJlja 3a BpeMsl UCIIBITaHUH;

TepMOI[I/IHaMI/IKa Ja€T CBCACHUA

a) 0 BO3MOKHOCTH
CaMONPOU3BOJIbHOI0 MPOTEKAHUS
KOPPO3HOHHOI0 MpoIecca;

0) 0 HEBO3MOKHOCTH
CaMONPON3BOJIbHOI0 MPOTEKAHUS
KOPPO3HOHHOI0 MpoIecca;

B) O CKOPOCTH KOPPO3HMOHHOIO MPOIIECCa;
T') BCE BBIIIE NTEPEUYHCIICHHBIC.

10

KapocToikocTs — 3TO

a) cnocoOHOCTH MeTaLIa
CONPOTHBJISATHCS KOPPO3HOHHOMY
BO3/1€iiCTBHIO Ira30B NMPH BBICOKHX
TeMImepaTypax;

0) cCIOCOOHOCTH METaJIa COXPAHATh IPU
BBICOKHX TEMIIEpaTypax I0CTaTOYHO
BBICOKHE MEXaHUYECKHE CBOWCTBA.

11

Kakoe ycnoBue siBisieTcsi OCHOBHBIM,
O6CCH€‘II/IBaIOH_[I/IM XUMHUYECKHUU MEXaHU3M
KOPPO3HWH MeTajljla B Ta30BOi ¢aze?

a) HU3Kas TeMIieparypa;

0) MakCHUMaIbHOE COJIePKAHUE BIIaTH B
razoBoiu (a3se;

B) OTCYTCTBHE HA MOBEPXHOCTH
MeTaJlIa IVIEeHKH BOJAbI;

') BBICOKasi TEeMIEpaTypa.

12

IIpouecc razoBoil KOPPO3UU JTUMUTHPYETCSA
BHeIHeH nuddysnelt, ecnu 3aMmeyIeHHON
CTaIuen IBIICTCS

a) MOHM3AIUS MeTalla v TIEPEX0J] ero B
¢dbopMe MOHOB U DIIEKTPOHOB B CIIOH
OKCH/Ia;

0) mepeMenieHue HOHOB MeTajlia u
AJIEKTPOHOB B CJIO€ OKCHUJIA;

B) NMEPEHOC KUCJIOPOAA U3 ra30BOr0
NMOTOKA K MOBEPXHOCTH OKCH/IA;

T') aacopOIms KUCIOpoaa Ha
MIOBEPXHOCTH;

1) IpeBpalleHe aacopOUpOBaHHOTO
KHCI0posa B MoH O .

© OOy BO «YenlY»
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crp. 8

IlepBblii 3x3eMILIAD

KOITHA Ne

13 [Ipouecc ra3oBoii KOPPO3UH JIUMUTUPYETCSA a) MOHM3AIUsl MeTAJLJIA U Mepexo] ero
BHYTpeHHel nuddy3uei, ecnu B (popMe MOHOB H YJICKTPOHOB B CJIOH
3aMEJUICHHBIMH CTAUSIMU SIBIISIFOTCS OKCH/A;

0) nepeMelieHHEe MOHOB MeTaJLJIa U
3JIEKTPOHOB B CJIO€ OKCH/IA;

B) IpeBpalleHue aJcopOupOBaHHOTO
KHcaoposa B HoH 0%

r) nepeMelnenne MOHOB Kucjaopoga O
B CJIO€ OKCH/IA;

1) peakuus o0pa3oBaHus OKCHA.

14 VYcnoBue CIUTOMTHOCTH OKCHIIHBIX IIeHOK Ha | @) Vok /VME <1 ;0) V ok /V ME >1;
MeTaiax B) 2,5> Vok /VMmE >1;1) 2,5 < Vok /VME

15 [Iepeuncnure XapaKTepUCTUKU OKCUIHBIX a) OJIM3KHUI C OCHOBHBIM METAJLJIOM
IUICHOK Ha MeTaJuie, 00ecreynBarome ux KOI(PUIMEHT TEPMUYECKOT0
3aIlUTHBIC CBOMCTBA. paciMpeHus;

0) xopomasi aare3usi K MeTaLy;

B) cod.1ioieHue ycaoBus 2,5 >V ok /V e
>1;

r) cobmonenue ycnosus Vok /Vie < 1;

J) NPOYHOCTH U 3JIACTHYHOCTD IJICHKH.

16 Ha coxpaHHOCTB 3alLIUTHBIX IUIEHOK HA a) BEJIMYMHA U XapaKTep BHYTPEHHUX
MeTaljIax MpH ra30BOi KOPPO3UHU BIHSIOT HaNpsDKEHUN U BHEIIHUX MEXaHUYECKHUX
a) BETMYMHA U XapaKTep BHYTPCHHUX Harpy3oxk;

HaANPSDKEHUN U BHEIIHUX MEXaHUYECKHUX 0) MPOYHOCTH U MIIACTUYHOCTD IJICHKU;

Harpy3ox B) CLICIUICHUE 3aIIUTHOM MJICHKH C
METaJlJIOM;
I') Pa3HOCTh B KO PHUIIHEHTAX
JUHEHHOTO U 00BEMHOI0 PACIIUPEHUS
MeTajiia 1 3alUTHON MICHKH;
1) BCe nepeyncjeHHble (pakTopbl.

17 Kak BnusttoT koseGaHus TemMrepaTypbl Ha a) YBeJIMYUBAKOT CKOPOCTh;

MPOIIECC OKUCIICHHUS ? 0) YMEHBIIIAIOT CKOPOCTH;
B) HE BIIUSIOT HA CKOPOCTb.

18 Kakune knHeTH4ecKue 3aKOHbI POCTa MIIEHOK a) Jorapudmuyeckuii; 0) JUHEHHbII;
CYyILIECTBYIOT? B) TUTIEPOOIMYECKUI; T)

napadoJIu4ecKuii.

19 VYKaxute npaBUIbHbIC COYETAHUS a) FeO - BroctuT; 6) Fe;O4 — remarur;
XUMHAYECKON (POPMYITBI U HA3BaHUS B) Fe304 — marnerur; r) Fe20 3—
COeIMHEHUH, 00pa3yIoNINXCcs MIPU OKUCICHUH | TeMAaTHT;

JKelesa. n) Fe,O3; — maraeTwur.
20 [TpoaykTOM KOppO3UH Kene3a SBIICTCS a) cepast p)xaBurHa; 0) Oenmasi p>KaBuMHa;

B) Oypasi pKaBUMHA;
T) 3eJeHas p>)KaBunHa.

2. MeTtoppl 3alIUTHl METANIOB OT KOPPO3UHU
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Kakoii u3 TmepeduciieHHbIX METOJI0B
3alIMTBl  METaJIOB  IejiecooOpas3Ho
MIPUMEHSTH TOJIBKO MPU OTPAHUYSHHOM
o0beMe KOPPO3UOHHOU cpeani?

a) mogo0p KOPPO3UNOHHOCTOUKHIX
CILTaBOB;

0) NI3MeHEeHHe COCTaBa arpecCUBHOI
cpenbl;

B) 3aIUTHBIE MOKPBITHS;

T') JIEKTPOXUMUYECKAS 3aIINUTA;

1) palliOHaJIbHOE KOHCTPYHPOBAHUE

Kaxkue nmporecchl HCTIONB3YIOT JJIST
IMOJTyYCHUS] HCOPTaHUYISCKUX 3aIIUTHBIX
IUIEHOK?

a) pocharuposanue;
0) OKCHIAMPOBaHME;
B) NaCCUBHPOBaHNe;
I) AHOUPOBAHUE

OxapakrepusyiiTe cBoUcTBa (hochaTHbIX
3alIUTHBIX TIJICHOK

a) He SKCIUTYaTUPYIOTCS B MOPCKOM BOJIE;
0) HU3Kas MPOYHOCTD;

B) BBICOKOPa3BUTAasl LIEPOXOBATAasi
NOBEPXHOCTh;

I) KOPOTKHUI CPOK IKCILTYyaTAIUHA

Kakne n3 nepedncieHHbIX MOKPBHITHI
AIIEKTPOXMUMHUYECKHU 3alIUIIAI0T CTAJb?

a) IMHKOBBIE; 0) kKagMueBbIE;
B) MEIHBIE;, T) XPOMOBBIE

IIpn kakux Mmeromax HaHECEHUs
3alIUTHBICE  TIOKPBITHS MMOTY9aI0TCS
HEPAaBHOMEPHBIMHU T10 TONIIUHE?

a) muddy3nOHHBIN;

0) morpy:keHue u3iejaus B
pacnjiaBJeHHbIN MeTaJI;
B) pacnblIeHHE MeTaJl1a;
T') INIAKUPOBAHHE

Kaxkoif 13 KOMIOHEHTOB UCTIapsETCs MOCTe
HAHECEHHUS JTAKOKPACOUHBIX MOKPBITHIA?

a) TUIEHKOOOpa3yIolIye BellecTBa:
0) pacTBOpHUTEJIN;

B) MJIaCTU(UKATOPHI; T') MUTMEHTHI;
1) HATIOJTHUTEIH

Kakumu paxTopamu MOXKET OnpenensiTbest
3allliTa METAJLUIOB OT KOPPO3UU
JAKOKPACOYHBIMU TOKPBITUSIMU?

a) MEXaHUYECKOH M30JISIMEH MeTaia OT
arpeCcCUBHOM CPElbI;

0) axnresueid, MpensTCTBYIOMIEH
00pa30oBaHMIO HOBOH a3kl (PiKaBUMHBI);
Ha TpaHUIle pa3zesia MeTal - IOKPBITHE
B) TOPMOKEHHUEM KOPPO3UOHHOTO
nporecca MyTeM Co3/1aHusl YCIOBHUM ISt
MaCcCUBALIMK METANIA;

') TOPMOXEHHEM KOPPO3UOHHOTO
rpouecca NyTeM CO3JaHus YCIOBUM JJIst
AIIEKTPOXUMHUYECKOH 3aIIUThI METAJLIA;
1) BCeMH MepeYnCJIeHHbIMHA

Vxkaxure pa3HOBUIHOCTH
AJIEKTPOXUMHUYECKON 3allUThI.

MeToza

a) KaTo/IHas 3aluTa;

0) aHO/IHAs 3alUTa;

B) IPOTEKTOPHAS 3aIUTa;
') KUCJIOPOJIHAS 3aIlIHTa;
1) BCe nmepeyncieHHble

© OOy BO «YenlY»




MUWHOBPHAYKH POCCHUN

@” DenepanabHOE FOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeNbHOE

YUPEXKAEHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreennslii yausepcurer» (PI'BOY BO «Uenl V)

duznueckuii paKyasTeT

Kadenpa ¢pu3nku KOHISHCHPOBAHHOTO COCTOSHHUS

DoHJ OLIEHOYHBIX CPEJCTB Mo AucuumInHe «Koppo3us u 3alura MeTamioBy
1o HanpasieHuo noarotosku 03.03.02 «Puzukay PI'BOY BO «Henl 'V»

Bepcus noxymenra - 1 crp. 10 IlepBblii 3x3eMILIAD KOITHA Ne

9

Kak MO>XHO MOHU3UTH arpecCUBHOCTh
KOPPO3UOHHOM CPENBI 10 OTHOIIEHUIO K
MeTajljlaM He CKJIOHHBIM K ITacCUBaluu?

a) yaajieHueM KHCJI0poaa;

0) BBe/IeHHEM MOIVIOTHTEJIei;
KHCJI0pPOa;

B) HeliTpasu3anuei pacTeopa;

T') MOBBIILIEHUEM JIEKTPOIPOBOIUMOCTH

10 KoHTakThl HEKOTOPBIX paguoAeTanei a) JUIsl IOBBIIIEHUS IPOYHOCTH U3/1EIIHS;
MOKPBIBAIOT CIOEM 30J10Ta. DTO JAENAETC: 0) JUIs MOBBILLIEHUS] CTOUMOCTH U3/IENHNS;
B) AJIsl IPeJOXPAHEHHUS OT OKHCJICHHUS;
T) JUIsl IPUAAHNS JEKOPAaTUBHOTO BUAA.
11 ANIOMUHUI YCTOWYUB K KOPPO3UH, IOTOMY a) TBepAbIi; 0) OnecTAIunii;
4TO B) TUTACTUYHBIN;
I) NOKPBIT OKCHAHOM IJICHKOIA.

12 Juarpammsl [Typ6e mo3BONSIIOT ONpeaenuTh a) rpaHM bl TEPMOIUHAMMUYECKOMN
BO3MO’KHOCTH KOPPO3MOHHOI0
npouecca;

0) TepMOAMHAMHYECKU BO3MOKHBI
KATOIHbII Mpouecc;
B) CKOPOCTb KOPPO3MOHHOTO MPOLECCa;
I) O’KM1aeMble IPOAYKTHI KOPPO3UH
13 Ecnu koppO3UOHHBIN IPOLIECC COCTOUT U3 a) caMoi OBICTpOI cTanueit;
psia moCieI0BaTeNbHBIX CTAINM, TO €10 0) camoii MelJIeHHO# cTaaueii
CKOpPOCTb OIIPENEINIIETCS
14 VYKkakuTe BO3MOXKHBIE CTIOCOOBI TIepeBoia a) MponycKaHue 4yepe3 NOBEPXHOCTh

METaJljia B IIaCCUBHOC
COCTOSIHHUE.

MeTaJlJia aHOHOTO TOKA,
NPeBbIAIIET0 KPUTHYECKUH TOK
naccUBalUK;

0) BBe/leHHE B JIEKTPOJIUT
OKHCJINTEIECH;

B) MOBBIIICHNUE TEMIEPATYPbI
AIIEKTPOITUTA;

r) BBegieHue B Anekrponut Cl -, Br -

33}13‘11/[ K NIPAKTHYECCKHUM 3aHATUAM

Paznen 1. I'azoBasi koppo3us. O01mas XapakTepuCcTUKA KOPPO3HUOHHBIX MPOIECCOB.

1.

2.

HpaKTqucxoe 3aHgaTre 1. YciaoBue CILUIOMIHOCTH OKCHIHBIX IIJICHOK.

OmnpenenuTpb, yAOBICTBOPSIOT JIM YCIOBHIO CIUIONIHOCTH TUICHKH KapOUIOB Ha jKene3e U
xpome (FesC, Cr3Cz). ITnotrocts xpoma pCr =7,16 r/cM’; mnotHOCTS Kap6uaa xpoma p(Cr3Ca) =
6,68 r/cm’; mnoTHOCTS )ene3a pFe = 7,86 r/cm®; mnoTHOCTH Kapouna xenesa p(FesC) = 8,4 r/em’.

OmnpenenuTh, YAOBICTBOPSIOT JIM YCIOBHIO CIUIOIIHOCTH IJICHKM OKCHIIOB Ha HUOOHUH
(NbO, Nb2Os). [TnotaOCcTs HHOGHS pNb =8,56 T/cm’; motHOCTH p(NDO) = 7,26 r/cM?; IIOTHOCTH
p (Nb20s) = 4,5 r/em’.
3. Ompenenuthb, YAOBJICTBOPSIOT JI YCJIOBHIO CIUIONIHOCTH IUIGHKA OKCHUIOB Ha aJFOMHHUU.
[IJI0THOCTB ATIOMHHHMS COCTABISET 8,56 T/CM>; INIOTHOCTD OKCHAA AMIOMHHHES — 3,96 T/cM’.
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4, OHpCI[CJ'II/ITB, YAOBJIETBOPAKOT JIKM YCIOBHUIO CIUIOINHOCTHU IINICHKKM OKCHAa Ha IWHKC.
[I10THOCTH LIMHKA cocTaBsieT 7,14 r/cM’; IIOTHOCTh OKCHAA IIUHKA — 5,6 T/cM’.

5. OHpCI[CJ'II/ITB, YAOBJICTBOPAIOT JIM YCIOBHUIO CIUIOIIHOCTH IUICHKA OKCHIAa Ha HHUKCIIC.

[II0THOCTH HUKENS cOCTaBIseT 8,9 I/cM’; INIOTHOCTh OKCHAA HUKEIS — 7,45 T/cMm?.

[Ipaktrueckoe 3ausitue 2. [loka3zaTean KOPpPO3MH.
1. ITocne TpexuacoBoil BBIIEPKKH alOMHHHEBOro 00pasia ¢ mosepxHocthbio 41,21 cm? B 20%
pactBope ammuaka npu 200°C ero macca ymensmmiack Ha 0,0599 r. Onpenenuts MacCoBbI U
TOKOBBIN MOKa3aTeIH KOPPO3HUHU.
2. OmpenenuTh TOKOBBIA IMOKa3aTelh KOPPO3WU ANTIOMHUHHS B a30THOW KHUCIIOTE, €CIIM MOTepH
Macchl 06pasia ¢ mionansio 1 cm? coctapumm 0,006 1 3a 30 MEHYT HCHIBITAHUH
3. Ilpn xakoil BEIMYMHE TOKAa MOXXHO OcaauTh 10 MKM 3alIMTHOIO LIMHKOBOI'O IMOKPBITUS Ha
JeTaib ¢ IOBEPXHOCTHIO 2,59 M? B Teuenue 30 MunyT? BBIX01 110 TOKY IPMHATH PABHBIM 95%.
OnpefenuTe CKOPOCTh PABHOMEPHON KOPPO3MH amOMUHHSA B (MM/Tox1) U B [r/(M*-cyTkm)], ecau
TJIOTHOCTH KOPPO3MOHHOTO ToKa cocTasiseT 0,062 A/m%. ITnotHOCTS amomunus (pAl) 2,7 r/em?.
4. Marnuii (pMg = 1,74 r/cM’) paBHOMEpPHO KOPpOAUPYET B MOPCKOii BOJE CO CKOPOCThIO 1,45
r/(m?-cyTku). KakoBo 3HaueHHe cKOpOCTH KOPpO3MH, BeIpakeHHoe B MM/ron? Ecnu ¢ Takoit xke
CKOpPOCTBIO KoppoaupyeT ceubell (pPb = 11,34 r/cm?), To KakOBO COOTBETCTBYIOIIEE 3HAUCHHUE B
MM/Tox?
5. lluAK ¥ Meab KOPPOAMPYIOT B MOPCKOH BOE €O cKOpocThio 1r/(M%*/cyr). Ompenenute
CKOPOCTh KOPPO3HH B MM/TOJ, ecrti pZn=7130 xr/m>; pCu=8920 xr/m>.

[IpakTuueckoe 3ausTue 2. TepmoauHaMuyecKkasi BO3MOKHOCTb ra30BOH KOPPO3MH.

1. Omnpenenure TEPMOAMHAMUYECKYI0 BO3MOXXHOCTb Ta30BOM KOPpO3MM U3JETUs U3
YIIIEPOIUCTOM cTamu, npoTtekatomein nmo peakiuu Fe(x) + H20(r) = FeO(kx) + H2(T), eciu 310
uznenue skcruryatupyercss npu 700°C mon neldcTBHEM BOJSHOIO Mapa C OTHOCHUTEIbHBIM
napuuanbHbIM JaBleHueM p = 6 u p = 1. Onpenenute quana3oH OTHOCHUTENBHBIX MaplHalbHBIX
JABJICHUM BOJSHOIO IMapa M Auana3oH TeMIlepaTyp Uil CTAHAAPTHBIX COCTOSHUMN, PU KOTOPBIX
KOppO3Usl HEBO3MOKHA.

2. Omnpenenure TEPMOAMHAMUYECKYIO BO3MOXHOCTh Ta30BOM KOPPO3UM HU3JACIUS U3
yraeponuctoit ctaimm (Fe) no FexOsz mpum temmeparype 350°C mopx nelcTBHEM KHCIOpPOAA,
napuuansHoe aaBieHue (p) koroporo cocraniser 20 klla.

3. Onpenenure TEPMOJMHAMUYECKYIO BO3MOKHOCTh T'a30BOM KOPPO3UU M3AEIHS U3 HUKEISA 10
NiO mox gaeiictBueM kucioponaa ¢ mapruanbHbeM naBieHneMm 140 klla u temmneparype 800°C.
Omnpenenure napuuanbHOE AaBlIEHUE KUCIOPOAa, TPU KOTOPOM IMpEeKpaliaeTcs ra3oBasi KOppo3us
IIPY YKa3aHHOW TeMmepaType.

4. Onpenenute 00J1aCTh TEMIIEPATyp, B KOTOPOH HEBO3MOXKHA KOPPO3HUS XKeje3a Mol ACHCTBUEM
H2S no FeS B ctannapTHOM COCTOSTHUMU.

5. Onpenenure 00macTh TEMIEpaTyp, MPpU KOTOPOH HEBO3MOXKHA ra30Basi KOPPO3HS aTFOMUHUS
MO/ IEUCTBHEM XJIOPA B CTAHJAPTHOM COCTOSTHUU.

PH2
6. KakuM I0JDKHO OBITH OTHOIIIEHHE

H,0

B ra30BoH (hase, YTOOBI HE MPOUCXOAUIIO OKUCICHHE XpoMa mpu TemmepaTtype 1600 K?
[IpoayxkT oxucnenus: xpoma — Cr20s.
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7. Onpenenuth TEPMOJMHAMUYECKYIO BO3MOKHOCTh KOPPO3HH KeJie3a npu temneparypax 273K,
293K, 313K, 333K, 353K, 373K. IIpoaxykTrom koppo3uu sBisercsi Fe2Os. Iloctpouts rpaduk
3aBHCUMOCTH H3MEHeHHsI sHepruu ['ubGbca OT TeMmeparypbl M cIenaTh BBIBOJ O BIHSHUU
TEMIEPATypbl Ha TEPMOJUHAMHYECKYI0 BO3MOXKHOCTb KOppo3uH. OLIEHUTHh BO3MOXHOCTb
KOPpO3UH B U3yUYEHHOM HHTEpBaJie TeMIepaTyp.

[IpakTnueckoe 3anstue 3. Kuneruka ra3oBoii KOppo3uu

1. OnpenenuTh 3aKOH OKHCJIEHUS MarHusi B cpene kuciopoma npu 500°C, ecnm 3a 10 9
OKHMCIIEHUs HPUPOCT Macchl coctaBun 4,8 r/m%, a 3a 60 4 — 28 r/m>.

2. YcraHnoBure 3akoH okucieHus sxene3a npu 800°C Ha Bo3nyxe, ecnu 3a 2000 MUH OKUCTIEHUS
TIPUPOCT MAcchl cocTaBmi 694 r/m%, a 3a 4000 mMun — 944 r/m>,

3. Omnpenenure 3aKOH OKHUCJIEHUS MarHvsi B cpene kuciopoaa npu S551°C, ecnmm 3a 3,5 9
OKHMCIIEHHs HPUPOCT Macchl coctaBun 10 r/m?, a 3a 10 4 — 30 /M,

4. Onpenenure 3aKOH OKUCJIEHHUS aTOMUHUSA BO BIAXKHOM Kuciopoze npu 25°C, ecnu 3a 3,7 4
OKHUCIIEHUsI PUPOCT Macchl coctaBui 0,1 /M2, 3a 10 4 okucnenns — 0,3 t/M%, a 3a 15,5 4 — 0,4
/M2,

5. Ilpu okucnenun yraepoauctoit cranu (0,6% C) mpu 800°C Ha Bo3ayxe, HACHIIIICHHOM NapamMu
BOJIBI, B TedeHue 2,69; 5 u 25 4 mosydeHsl CIeAyIoNue IPUPoOcThl Macchl (T/m?): 85,7; 135,7 u

328,6, uTo OTBEYaeT CJIOKHO-NAPAGOIMUECKOMy 3aKoHYy pocta mnenkun Kh’*+K,h=K K,z
. T
[IpeoOpasyiiTe 3Ty 3aBHCHMOCTh B TPSAMYIO JHMHHUIO TOCTPOCHHEM rpa(bHKaA—: f(Am) n
m

onpenenute kouctantsl Ky u Ko ypasuenus K i° +K,h=K K,.

6. Bo ckompko pa3 Bo3pacTaeT TOJIIMHA IUICHKH NpPU YBEIHMYCHHH IPOAOJIKUTEIFHOCTH
PaBHOMEpPHOM ra3oBoil Koppo3uu TuTaHa oT 5 no 48 uacoB mpu Temneparype 300°C, eciu
YCTaHOBJICH JIOTApU(PMHUUECKUI 3aKOH pOCTa TUICHKHU?

Paznen 3. DuekTpoxuMmnyeckasi KOppo3usi MeTANJIOB

[IpakTuueckoe 3anstue 4-5. TepMoauHAMHUYECKAS] BO3MOKHOCTD 3JIEKTPOXUMHYECKOM

KOpPPO3HH.

1. CranpHOE M3IEIME MMEET ITMHKOBOE MOKphITHE. Kakol W3 MeTamaoB Oy/eT OKHCIATHCS MPHU
KOppO3UH, €CIIM 3Ta Mapa METAJIJIOB ToNajgaeT B HelTpaibHyto cpeny ¢ pH 7? Ilogcuntaiite 31C
KOPPO3MOHHOTO AyieMeHTa s atMochepHbIx ycinoBuid. [Tpu kakux 3HaueHusix pH mpexparutcs
Mpoliecc BbIAEIEHHS BoAopoaa?
2. B kucnoi cpene (pH = 3) KOHTaKTUPYIOT Meb M KOOanbT. Hanmcath ypaBHEHHS AJIEKTPOTHBIX
nporieccoB, paccuutath IJIC u sHepruto ['m66ca 0Opa3zoBaBIIerocs ralbBaHUYECKOTO JJIEMEHTA
B YKa3aHHBIX yCIIOBHSIX.
3. Bo BnaxHOH HeHTpanbHOH arMocdepe KOHTAKTUPYIOT MarHuid u kobOansT. Hammcarsb
ypaBHEHUs JJIEKTPOAHBIX TporieccoB, paccuntarb JJIC u sHepruto ['mG6ca oOpaszoBaBIerocs
raJIbBAHUYECKOTO AJIEMEHTA B YKa3aHHBIX YCIOBHUSX.
4. PaccMOTpUTE KOPPO3UIO U3ACINS U3 ATFOMUHUEBONU OPOH3HI:
a) B IUCTHJJIMPOBAHHOU BOJIE;
0) B CHUIBHOIIETIOYHOM a’pupoBaHHO# cpene (pactBop NaOH).
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[lpuBenute ypaBHEHHs OSJEKTPOAHBIX MporeccoB. Kakue BemiecTBa SBISIFOTCS TMPOTYyKTaMHU
KOppo3uu?

5. CKOpOCTb KOpPpO3MH cTamu B Kucioil cpeae 0,2 r/(M?>-9). OOmas MIom@ans MOBEPXHOCTH
cranbHOM KoHcTpykimu 100 M2, Kakoif CMIBI TOK HYXKHO IIPOIYCTUTh 4Yepe3 CTAIBHYIO
KOHCTPYKIHUIO, YTOOBI OJTHOCTHIO MOAABUTH KOPPO3UIO?

6. Paccumrarh Maccy KHCIIOpO/a, HEOOXOIUMYIO Ui TOJHOTO pa3pylIeHHs CJos Kelesa,
TommuHoi 0,1 MM Ha mmontaau B 1 M2 u Maccy o6pasyromerocs Fe(OH)?. ITnotHocTs xenesa 7,8
r/em’.

7. CKOIBKO TpaMMOB MEIM BBIJCIUTCS Ha Karoje M Kakod oO0beM rasza Npu CTaHAApTHBIX
YCIIOBUSAX BBIJICIIUTCS HA aHOJE NMPHU NPOIYCKAaHUH TOKa B 4 A yepe3 pacTBOP METHOI'O Kylnopoca
B TeueHue 18 mun?

[IpakTyeckoe 3ansATHE 6. IJIEKTPOXUMUYECKHE METOAbI MPOTUBOKOPPO3UOHHOM 3aIIIUThI
MeTaJLJI0B.

1. B kakoM u3 BOJHBIX PAacTBOPOB HHUKEIh OymeT Oojiee koppo3uoHHO yctoiduB: a) NaCl; 0)
NaOH; B) NH4C1?

2. [Touemy xene3o0, MEHee aKTUBHBIM MeTasul, KOPPOAUPYET B aTMOCGHEPHBIX YCIOBUSAX ObIcTpee
antoMuHMsI? CpaBHUTE KOPPO3HMOHHYIO YCTOMUMBOCTD 3TUX METAJVIOB B UUCTOW BOAE U B BOJHOM
pactBope NaCl.

3. Boga He neicTBYeT Ha aJllOMMHUN JaXXe€ IpHU NOBBILIEHHOW Temmeparype. [louemy npu
nonaganuu B Boxy NaCl amoMuHMii HaumHaeT KoppoaupoBarb? B pactBope kakux conerr NaCl
nnu NH4OH ckopoCTh KOppO3UU aTtOMUHUS BBIIIE?

4. Hukenp O4eHb MENJIEHHO BBITECHSET BOAOPOX M KHUCJIOT. [louemy CKOpOCTb BBbIAEIECHUS
BOJIOPOJIa Ha HUKEJIE BO3PACTAET, €CIIM OH HAXOIUTCS B KOHTaKkTe ¢ IuHKoM? Kakoi meTai npu
aTOM OKkucisiercsa? [louemy BblieeHNE BOLOPOAA UAET MPEUMYLIECTBEHHO Ha HUKene?

5. IloueMy B MOpCKOH BOAE€ MO CPAaBHEHUIO C MPECHOW CKOPOCTh KOPPO3UU CTAId U
AIIOMUHUEBBIX CIUTABOB pe3ko Bo3pacTaeT? Kakoii yuacTok kopiyca kopabist OyeT moaBeprarbest
KOppO3UH B OOJIbIIEH CTENEeHN?

6. YKaKuTe MpoIyKT KOppo3uu npu koHTakTe Zn — Ni B kucioit cpene (HCI).

Paznen 5.

IIpakTtuka 7. U3MeHeHHe cocTaBa cpelbl KaK MeTOX NPOTUBOKOPPO3UOHHOM 31U ThHI.

1. Kakue U3 HIKENepedrCcIeHHBIX METAIIIIOB BBITIONHSIOT JJII CBUHIIA POJIb KATOJHOTO TOKPBITHS:
Ti, Mn, Ag, Cr?

2. VKaxxuTe MPOAYKT KOppo3uu npu KoHTakTe Zn — Ni B kucinoii cpeae (HCI).

3. Kakue U3 HHKenepeurcaeHHbIX METAJIIIOB BBIMIOMHSIOT JJI CBUHIA POJIb KATOJHOTO MOKPBITHS:
Ti, Mn, Ag, Cr?

4. Kakue 13 HUKETIEPEUNCICHHBIX METAJUIOB BBIMIOJIHSAIOT JJIsl CBUHIA POJIb AHOAHOTO MOKPBITHS:
Pt, Al, Cu, Hg?

5. Ckyenansl IBa MeTaJIa. YKaXUTE, KAKOW M3 METAJIJIOB TIOJBEpraeTcs Koppo3uu: a) Mn — Al; 0)
Sn — Bi.

6. Kak mpoTekaet Koppo3usi JIyKEHOTO Kejie3a, MOTPYKEHHOTO B PacTBOP COJISTHOM KHCJIOTHI MpPH
HapyuieHuU NOoKpeITUA? CoCTaBbTe NEKTPOAHBIE YPABHEHUSI AHOJHOTO M KaTOJHOTO MPOIECCOB.
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Kakue mpoayKTsl ipu 3TOM 00pa3yroTcs?

7. KakuM MOKpBITUEM: KaTOAHBIM WJIM aHOJHBIM SIBJISIETCS LIMHK, OJIOBO HA MOBEPXHOCTH XKee3a?
Kak mpoTtekaet mporecce JMeKTPOXUMUIECKOM KOPPO3HH: a) TY’)KEHOTO, 0) OIIMHKOBAHHOTO XKeJe3a
MIpU HApYLICHUH 1EJIOCTHOCTHU MOKPBITHUS Ha BO3AyXe?

[Ipaktnueckoe 3ansitue 8. KonrpoJsabHasi padora

1. OueHuTh KOPPO3MOHHYIO CTOMKOCTh IMHKa Ha Bo3ayxe mpu T= 673K. OOpazen muHka c
JIomaabp0 nosepxuoctu 30 cM? ¥ HavanpHOW Maccoil 21,4261 1, mocie 180 4 wcmbITaHMil Ha
BO31yxe umeeT Maccy 21,4279 r. Ilpu okuciaeHnu nuHka odpasyercs okeua ZnO.

2. Kak npoucxoautr Koppo3us IIMHKA, HAXOJSIIETOCs B KOHTAaKTe ¢ KaAMHEM B HEUTpaJbHOM U
KHUCIIbIX pacTBopax? CocTaBbTe 3MEKTPOHHBIE YPABHEHHS aHOJHOTO U KAaTOJHOTO MPOIECCOB.
KakoB cocTaB npoaykTOB KOppO3uun?

3. Paccuurarh mokaszarelib WU3MEHEHHUSI MAcChl MPU KOPPO3UH AIIOMUHHUS B ojeyMme. Pasmepbl
obpasma 50x30x1 MM, HavanbHas Macca 4,053 1, mocie BOCbMHUCYTOYHOTO UcTbITanus - 4,0189 1.
K kaxo#i rpymnne Koppo3nOHHOW CTOMKOCTH OTHOCUTCS aJIFOMUHHI B 3TOM cpene?

4. Uznenve uU3 MeOu C OJOBSAHHBIM MOKPBITUEM HAXOJUTCS BO BIAXKHOM Bo3ayxe. Kakou wu3
METaJUIOB OyAeT KOPPOAUPOBaTh NMpPU HAPYIICHWH IIEIOCTHOCTU MOKphITHsA? K Kakomy Tumy
MOKPBITU OTHOCHUTCS B 3TOM CITy4ae OJI0BO?

5. Mennas jgertans paspymaercs B armocdepe kuciopona mpu Temmeparype 200°C. B uem
3aKJII0YaeTCsl MPUYMHA ATOTO SIBICHUS?

Bomnpocsl k 3auery.

Uro Takoe kopposus? *

K kakomy THmy mporiecca — TOMOT€HHOMY HJIM T€TE€pOr€HHOMY — OTHOCUTCSI KOppo3usi? *

[lepeuncnure OCHOBHBIE BUJIbI KOPPO3UU. *

Kak MoxHO Kki1accupuimpoBaTh MpoIecc KOPPO3HUH M0 BUAY pa3pymieHui? *

OcHoBHbIE TTOKa3aTeNN KOPPO3UOHHOTO pa3pylieHus. *

[lepeuncaure ycaoBust NpOTEKaHUS Ta30BOM KOPPO3UHU. *

XUMHUYECKUN MEXaHU3M KOppo3uu. [Ipu KakuX yCI0BUAX OH peaausyercs?

UTto Ha3bIBaeTCsl, KAPOCTOUKOCTHIO U )KAPOMPOUYHOCThIO MeTama? *

KuneTnka razoBoit kopposun. JIuHeHHbIH, MapaOoIMUeCKUil U CII0KHBIE 3aKOHBI POCTA

IUIEHOK.

10. Bnusinvie BHYyTpEHHUX U BHEITHUX (DaKTOPOB (COCTaBa CIUIaBa, TEMIEPATYPhI, JaBICHUS U
COCTaBa ra30BOM CpeJibl) HA 3aKOHOMEPHOCTH ra30BOM KOPPO3HUHU.

11. Tlepeuncnure metamibl, cToiikue B cpeae: SO2, CO2, H2O (maper) u Os.

12. Ilepeuncnure OCHOBHBIE CTAIUU Tra30BON KOPPO3UH.

13. Tlepeuncnure Hanboiee U HAUMEHEE KOPPO3NOHHO-YCTOMUNBBIC METAJUIBI. *

14. IIpuBequTe OCHOBHOE ypaBHEHUE TEPMOJANHAMUKH, [TO3BOJISIIOIIEE OLIEHUTh BO3MOKHOCTh
MPOTEKaHUs MPOLECca OKUCTICHUS.

15. [aiiTe onpeneneHue mporeccy naccuBaiuu. *

16. Ha ocHOBaHuU, KaKUX TEPMOJIMHAMUYECKHX BETMUYMH MOXKHO ClIeaTh 3aKII0UEHUHN O
BO3MO>KHOCTH IPOTEKaHUs KOPPO3UU?

17. Yro mpenctaBisitoT coboit nuarpammsl [Typoe?

18. Uro Ha3bIBaeTcs, KOHIEHTPALMOHHOM nosipu3anueit? [IpuBectu npumepsl.

19. 3amumure ypaBHenue Tadens. B kakux koopauHaTax peanu3yeTcst IpsIMOJIMHEHHAS
3aBUCHUMOCTH? *

e A
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20. OxapakTepuszyuTe KOPPO3UOHHBIN MPOIECC ¢ BOJOPOIHON MOJIApU3ALUCH
21. OxapakTepu3yiTe KOPPO3HOHHBIN MTPOLIECC C KUCIOPOAHOM MOJApU3aLUEH.
22. Yto Ha3bIBaETCs, KOPPOZMOHHON AMarpaMMon? *

23. OCHOBHBIE 3aKOHOMEPHOCTH 3JIEKTPOXUMHUYECKON KNHETUKH.

24. ®u3nYecKuil CMBICI KOHCTAHT «a» U «b» B ypaBHeHuu Taders.

25. 3aBHCUMOCTb CKOPOCTBIO KOPPO3HUHU OT COCTaBa pacTBopa. *

26. 3aKOHOMEPHOCTH PACTBOPEHHUS METAJIIOB aKTUBHOM COCTOSIHUH.

27. Kakue noBepXHOCTHbIE TOHKOCIOWHBIE TIOKPBITHS BaM U3BECTHBI? *

28. Oxapaktepu3yite cBoicTBa (hoChHaTHBIX U OKCHIHBIX 3AIIUTHBIX TUICHOK.
29. Kakue cymecTByrOT BH/IbI FaIbBAHMUECKUX MOKPHITUN? *

30. [Tepeuncnure pa3sHOBUIHOCTH KAPOCTOMKUX 3aIUTHBIX MTOKPBITUM.

[Ipumeuanue: *oTMEUEHbI BOIPOCHI, BXOASIIME B CIHCOK BOINPOCOB «TEOPETUUYECKOTO
MUHUMYMa.

4. NOPJAJOK HPOBEJEHUA W KPUTEPUHM OLEHHUBAHHUA
ITPOMEXYTOYHOU ATTECTAIIUU

4.1. Ilopsiaok nMpoBeaeHUsi MPOMEKYTOYHOM aTTEeCTALUMN

[TpomexyTodHast aTTecTalys MPOBOIUTCS B (hopMe 3aueTa B TPH dTara.

Ha nmepBoM u BTOpOM 3Tamax CTYAEHT BBINOJHAET 2 TECTOBBIX 3aJaHUS M PEIIAeT
TEKYILIYI0 KOHTPOJIBbHYIO paboTy.

Ha tperbem 3Tame cTymeHT OoTBeYaeT Ha OOIIME BOMPOCHI MO paszesiaM MPOCITyIIaHHOTO
TEOPETUYECKOr0 Marepuasia. Bpems moaroroBku k oTrBeTy cocrasisieT ~ 20 mMuHyT. Bo Bpems
IIOATOTOBKH MO>XHO HMCITIOJIb30BAaTh KOHCIICKThI HGKHHﬁ.

4.2. Kputepun oueHMBAHUSA MMPOMEKYTOYHOI ATTECTAIMU 10 BUIAM

OLICHOYHBIX CPeICTB
3amaHus K MPAKTUYECKUM 3aHSATHSAM CTYICHTHI BBITIOMHSIOT B TEUEHUE CeMecTpa Ha
MPAKTUYECKHUX 3aHATUAX U B POpPME CaMOCTOATENBHON pabOTHI.

B npounecce u3yyeHHs] TEOPETHYECKOI0 MaTepHaJa CTyACHTaM IPEAJIaraercsl BBIIOJHUTH 2
TECTOBBIX palbOTHI MO TEOPETUUECKHM paszenam Kypca «Kopposus M 3amura MeTajuioB» U

TEKYIIyI0 KOHTPOJIBHYIO padoTy.

Kpurepun oneHuBaHus Tecra:

XapaKTepUCTUKU OTBETA baubr YpoBeHb OCBOEHUS
IIPOBEPAEMBIX
KOMITETEHIIU I
CTyaeHT NpaBUJIbHO OTBETUII Ot 90-100% BBICOKH U
CTyeHT npaBUIIbHO OTBETHII Ot 70 10 90 %
CpeaHui
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CTyeHT npaBUIbHO OTBETHII 6a30BLL
BbIN
Ot 50 no 70%
CTyeHT npaBUIIbHO OTBETHII Memnee 50% HEJI0CTATOYHbIN

XOopoIIo BBHITIOJTHEHHBIE TECTOBBIE pab0OTa YUHUTHIBACTCS MPH MOMyYeHUH 3adeta. Eciiu TecThl He
3a4T€HBI, TO CTYAEHTY IPENIaracrcs BBIIOJHUTh HX €lle pa3 B TEYCHUU CEMECTpa Ha
KOHCYJIBTALlAU.

Kpurepun oneHUBaHNs KOHTPOJBLHOH PadoThI:

OrneHka 3ayTeHo YpoBeHb OCBOCHHUS
MIPOBEPSIEMBIX
KOMIICTECHITU I

3a4TeHo KoHTponbHas periena 1 opopmieHa B BBICOKHM

COOTBCTCTBHHU C IIPaBUJIAMH.

3a4TeHo KoHTponbHas perieHa 1 opopmieHa B CpPEeIHUM
COOTBETCTBMH ¢ IpaBwiamu. Ho ectpb
HEOOJIbIIINE HEIOYETEL.

3a4TeHo KonTposnbHas pelieHa He OJIHOCTBIO 0a30BbIi

Heszauteno KouTtponbHas He pelieHa HEJIOCTATOYHbIN

Kpurepun orieHMBaHMs TEOPETUUECKUX BOIIPOCOB:

XapaKTepUCTUKU OTBETA 3a4TeHo, HE 3aYTEHO YpoBeHb
OCBOEHMSI
IIPOBEPSAEMBIX
KOMITETEHIIUI
TBepnoe 3HaHUE y4eOHO-TTPOrpaMMHOTO
MaTepuaga, T'PpaMOTHOE €ro H3JI0KEHHE, 3HaHue
MaTepuana, BBIIOJIHEHBl  TECTOBBIE  3aJaHUSA. 3a4TeHo BBICOKHI

AKTHBHOE YydacTM€ B pelIeHHe 3aJady Ha
MPAKTUYECKHUX 3aHSATHUSX.

CryaeHT TBepIO 3HaeT MaTepuall, TPaMOTHO U TO
cymecTBy wu3nmaraer ero. [lpm oTBete Ha

3a4TeHo CpPEIHUM

JOTIOTHUTEIFHBIC BOIMPOCH! JIOMYCKAeT HETpyObIe
OLIMOKHU.
He yBepeHHO U ¢ ommbkamMu 0TBeYaeT Ha BOMPOCHI
«TEOPETUYECKOTO MHUHHMYMa». Pesynbpratel .

p ™ Y 3auTeHo 0a30BbII
OTBETOB Ha BONPOCHI TECTa COCTABIAIOT ~ OT 50 10
70%.
He ortBermsi Ha BONPOCH  «TEOPETUUYECKOTO He 3aureno HEJIOCTATOYHbIN

MHUHAMYMay», BKJIIOYaomuye B ce0s1 3HaHHE
OCHOBHBLIX TOHSTHM W  COOTHOIIEHHH, HE
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| BBITOJTHEHBI TECTOBBIE 3a/IAHHSL. | |

[Ipu moaBeeHUU UTOTOB YUUTHIBAIOTCS PE3yJbTaThl PabOTHI B CEMECTpE: MOCEIIEHUE JEeKLINH,
AKTUBHOE y4acTHE B PEIICHUH 3a]a4 HA TPAKTHUECKUX 3aHSATHUSX.

OcobeHHOCTH MPOBEACHUH MPOLEAYPHl OLICHUBAHUS PE3YNIBTaTOB O0YUYE€HUS UHBAIUIIOB U

JUI] C OrPaHUYCHHBIMA BO3MOXKHOCTSAMH 37I0POBbS OOO3HA4YeHBI B pabodeil mporpamme
JTUCUUIIITAHBI (MOIYIIS).

4.3. Pe3yJbTaThl NPOMEKYTOYHOM aTTECTAIIMA U YPOBHHM C)OPMHUPOBAHHOCTH
KOMIIeTeHIM I

YpoBHH chopMUPOBAHHON KOMIIETEHIUH OMPEAEIAETCs CIeTYIOIUM 00pa3oM:

1. Bsicokuii ypoBeHb CHOPMUPOBAHHOCTH KOMIIETCHIIUN COOTBETCTBYET OIICHKE — «3aYTCHO:
npeanonaraer (GopMupoBaHHE KOMIIETEHLUMH Ha BBICOKOM YPOBHE: CTYIAEHT CBOOOIHO
BJIa/Ie€T OCHOBHOM TEPMMHOJIOTMEN M MOHATUHHBIM annaparoM Kypca «Kopposus u 3ammura
METaJJIOBY», YTO MO3BOJSIET (OPMYIHPOBATh BBIBOIBI M Y4acTBOBarb B JTUCKYCCHU TIO
y4eOHBIM BOIIPOCAM JIaHHOW JUCHMIUIMHBI, TOJHOCTBIO C(hOPMUPOBAHO yMEHHE NMPUMEHATH
MOJyYEHHYIO TEOPETUYECKYyl0 0a3zy i pElIeHHs KOHKPETHBIX MPAaKTUYECKUX 3ajad u
YBEPEHHO BJIaJIETh HABBIKOM UX PEIICHHUS;

2. Cpennuii ypoBeHb COOTBETCTBYET OLIEHKE — «3aUTCHO»:
npearnonaraeT GopMUPOBAHHE KOMIIETCHIMI Ha CPEHEM YPOBHE: CTYIEHT XOPOIIO BIaJIeeT
OCHOBHOM TEPMUHOJIOTHEH ¥ TOHATHHHBIM arllaparoM pasjeiia TEOPETHUYECKON (PU3HKHU
«Koppo3uss u 3amura MeTawioB»; CHOPMHUPOBAHO YMEHHE TPUMEHATH MOIYYEHHYIO
TEOPETUUECKYI0 0a3y JUlsl pellleHns] KOHKPETHBIX MPAaKTUYECKUX 3a7ad U BIaJIeTh HaBBIKAMU
pereHust 6a30BBIX 33]a4 110 KOPPO3UU:

3. bBa3oBblil ypOBEHb COOTBETCTBYET OLIEHKE — «3aYTEHO»:
npeanonaraeT (HOpMHUPOBaHHE KOMIICTCHLMH Ha HaYaJbHOM YpPOBHE: CTYACHT 3HaeT
«TEOPETUYECKUN MUHHUMYM» U HEJOCTAaTOYHO BJaJIeeT METOJaMH pelleHHs 0a30BBIX 3a/ad
1o Kypcy «Koppo3us u 3amura MeTauioBy;

4. Hwuzkuil ypOBEHb COOTBETCTBYET OIIEHKE — «HE 3aU4TCHO»:

CTYJEHT HE BJIaJIEET OCHOBHOM TEPMHMHOJIOTMEN U MOHATUIHBIM anmnaparoM Kypca «Kopposus
Y 3alIUTa METAJJIOB»; HE BBINOJIHEHBI TECTOBBIE 3a/IaHMsI, HE BIJIAJICET HABBIKAMHU PELICHUS
0a30BbIX 33134 10 Kypcy «Koppo3us u 3amuTa METaIoBy.
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03.03.02 ®duszuka, HanmpaBJeHHOCTH (Mpoduin) «Pusuka», ®OC no aucuumiaiuHe «Koppo3us
U 3aIUTa MeTaL10B», 2026 rox HaGopa, ouHasi popmMa o0ydeHHu st

DoH/1 OLIEHOYHBIX CPEACTB JUCHUIINHBI (MOYJIs) 0/I00pEeH U PEKOMEH/10BaH:
[IpopekTop mo yueOHoi paboTe yTBepKAcHO 27.02.26 A.A. CanamaToB

Y4eHbIM coBeTOM (hr3HyecKoro (akynprera

[Iporoxon 3acemanns Ne 05 ot 26.02.2026

IIpencenarens YueHoro cosera
(usnueckoro dakynprera COTJIACOBaHO M.A. 3arpebun

3acenannem kadenpnl PU3NKH KOHIEHCHPOBAHHOTO COCTOSIHUS
[Iporokon 3acemanust Ne 05 ot 17.02.2026
3aBenyrouuii kadeapoit COIIACOBAHO B.Jl. ByuenbHHKOB

ABTOp (COCTaBUTEID) C.1. Caynuna

CTpykTypa (pOHI0B OIIEHOUYHBIX CPEACTB COOTBETCTBYET NMpuKaly pekropa ®I'bOY BO «Ueal'V»
ot 27 centadps 2022 Ne573-1
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