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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 3a1a4 TpoeCcCUOHATBHON AEATEIBHOCTH, K KOTOPBIM FOTOBSITCS 00yJaroIuecs: B paMKax OCBOEHH

- OpraHMU3alMOHHO-YIPaBICHUYECKHUI

- 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

OIBITHO-KOHCTPYKTOPCKHUX Pa3pabOTOK M BHEIPEHUS XMMHUYECKOH MPOAYKIHU PA3IUYHOTO HAa3HAUCHUS, B
TEXHUUYECKOTO KOHTPOJISI Kau€CTBa IPOAYKIIUN)

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

WIN .
dbopmupoBaHus NHIuKaTOphl JOCTHKEHHUS KOMITCTEHIINI
npoheccroHalbHbIC

. TPYZOBOTO HJIH

neicTBus (Tipu
podecCHOHAIbHOTO
HaJIMYHH .
TeHCTBUSA

npodcranaapTa)

- C/04.6 PyxoBoacTBO [IK-1 Cnocoben CrniocobHOCTB HCIIOTIB30BaTh COBpPEMEHHBIE
paboramu 1o BBITIOJTHATH PabOTHI IO METOIUKHU DIIEKTPOXUMHYECKOM 3alUThI
ANMEKTPOXUMUIECKOU 3alIUTe BHYTPEHHEH
3alIUTe BHYTPEHHEH MOBEPXHOCTH
MOBEPXHOCTH METaTOKOHCTPYKIHA OT
METaJUTMYECKUX KOPpO3UH
KOHCTPYKLIHH

- C/02.6 PykoBOACTBO
pabotamu 1Mo
BIEKTPOXUMHUYECKON
3aIUTe MOPCKHUX
METaTHIECKUX
KOHCTPYKIIMI

[IK-2 Cnocoben
OCYIIECTBIISITh
PYKOBOJICTBO paboTaMu
0 AJIEKTPOXUMHUYECKOH
3aIUTe MMOJI3EMHBIX U
MTOJTBOJTHBIX
METaTHIECKUX
KOHCTPYKIIMI

Crocoben HCITOJIB30BATh COBpPEMCHHBIC
MPE/ICTABICHUS] TEOPUU KOPPO3UU METAIJUIOB IS
OpTaHM3aIMH 3aIIUTH OT KOPPO3IUH

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

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

No HamMmenoBanmne
/1 JIACLIVIUINH,
OTIPEIEIISIOIINX
MEKTUCIATIIAHAD
HbIE CBA3U

®opma
0o0ydJeHus

Ounas
(cemecTtp)

61718




1 |AganTamuonHas +
NUCHUILIMHA I
MHBAJIAIOB U JIUII C
OB3

"ConmanbHas
SKOJIOTHS"

2 |[Koppo3zus +
METaJJIOB C
BOZOPOHOM
JleTiofsipu3anuen

3 |CmauyuBaHue u +
ancopOITus

4 | Teopust KOppo3uu + | +
METaJJIOB

5 | TexHONMOTrHUECKas +
MIPaKTUKa

[IK-2 CriocobeH oCymecTBIATh PYKOBOJCTBO pabOTaMH MO AJIEKTPOXUMHYECKOW 3aly
METaJUNIMYECKUX KOHCTPYKLUN

Ne Hanmenosanue dopma
n/m JIMCITUILUINH, o0yueHus
OIpCACTAOIINX Oynas

MEXIUCLUITINHAD (cemectp)
HEIE CBS3U 6718

1 |AganTanmonHas +
JMCIATUIMHA JIJIs
WHBAJIMIOB U JIUII C
OB3

"CoumajbHas
IKoJIorusa"

2 |Koppo3sus +
METAJJIOB C
BOJIOPOIHOM
Jlernonsapu3aiueit

3 |CmauuBaHue 1 +
azcopOIus

4 [Teopwust Koppo3un + | +
METaJUIOB

5 | Texnonoruueckas +
MPaKTHKA

2. Mecto nucuuninabl B cTpykrype OIl 6akanaBpuara:

JuctumuinHa « THruOUTOPEI KOPPO3UH METAIIIOB» OTHOCUTCS K 4acTH, GOPMHUPYEMON y4yaCTHHKaMHU o0pa
wia"a OIl no Hanpasnenuto noaroroBku 04.03.01 - Xumus.

JucrumnHa « THruOUTOpHI KOPPO3UU METATUIOB» U3yvaeTCs B 8 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCIHHUILUIMHEL: 4 3.€.

Ounas: 4 3.e.
. Ounas
Bun yuebHol paboThl ]
(Bcero 4acos|
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 144
KonrakTHast pabora 92




Jlexnuu (Jlexrun) 56
Jlaboparopnsie (J1ab. pab.) 36
CamocrostenbHas pabota (CP) 16
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne
TEMBI

HaszBanwue pasnena/

Bun yue6HOH
pabortsl, yac.

Jlexi J1a0.
pao.

nn

CP

O] O

O

DOpMBI TEKYILETO KO

8

cemMecTp

WNHrubuTops! KUCIOT
KOppO3HU.

6 | 10

Tectuposanue;
naboparopHas padq

WNurubupoBanue Karg
BBIJICJICHUS BOJOPO/I3
&KeJe3e B KHCIIBIX
Cynb(aTHBIX U XJIOPH
cpenax.

Omnpoc; Jlabopatop]
pabora

WurubupoBanue aHo)
pacTBOpPEHUS Kele3a
KHCJIBIX CYNb(aTHBIX
XJIOPUIHBIX PACTBOPS

12| 10

KOJJTOKBUYM;
JlaGoparopHas padq

Binstaue cTpyKkTypbl
OpPraHUYeCKHUX COCIH
Ha UHTHOUpYoIne
cBoucTBa. IlepBuuno
«BTOPUYHOE»
MHTUOMPOBAHUE.

Tectuposanue; O

Pe3onancusie»
MOTEHITHANBI KaK (aK
1[eJICHAIIPaBIEHHOTO
mo100pa MHrHOUTOP(
KOPPO3HH METAJUIOB.

Omnpoc

Brnusinue npupomas
pacTBOpuUTEId Ha

WHTUOUTOPHOE JICHCT]
ITAB.

14| -

Tectuposanue; On

HNurn6utopsr armoc(
KOPPO3HH.
KoHncepBanmonsbie

MaTepuabl.

KOJUTOKBUYM;
nmabopaTtopHas pad(

Tema 1. UHrudutopsl kucaoTHoil kopposun. (IIK-1)

Jlexknus.
OO6nacty NMpUMEHEHUs] UHTMOUTOPOB KUCIOTHOW KOoppo3uu. IlyTu Bo3neicTBUS MHTHOUTOPOB Ha KOPPO3I
sHepreruueckuit a3pdexror. Ancop6oumst [IAB Ha MeTanmax B KUCIBIX Cpeax, MPUBE-ACHHAs [IKaIa MOTEHIIY
CTETICHH 3aIr0JIHEHHUS TOBEPXHOCTH METalIa MHTUOM-TOPOM C TOMOIIBIO UMITEAAHCHBIX U3MepeHui. M3oTep:
uACHTU(DUKATIHSL.

JlaboparopHbie padoThbI.
JlaGopaTopHble 3aHATHS.
1. UTHrubuTops! KUCIOTHOM KOPPO3UU METAJIIOB



Lenb paGoOThI: O3HAKOMUTHCS ¢ METOIMKOM ONPEIEeNCHHS 3alUTHOTO AP PeKTa HHTHOUTOPOB.

[Tnan paGoThI:

A) Onpenenenune 3amuTHOTO 3P PeKTa ypoTpOoIruHaA U €T0 CMECH C HOAMUIOM Kallusl IPU KOPPO3HH CTAJH B pa
b) [Tonyuenue nonsipu3aliiOHHBIX KPUBBIX HA CTaJIH.

B) IIposenenue pacueroB K, Z u vy.

I') ConocraBienne CKOPOCTE KOPPO3HUH, MTOTYUYEHHBIX PA3HBIMA METOJIAMH

J1) Onpenenenue TMa KHTUOUTOPA MO 3HAYEHUSAM CTAIIMOHAPHOTO MOTEHIIMAJIa MeTaljia B HEMHTHOUPOBaHH
E) Odopmienue u 3amura oT4era

Obopyoosanue u peaxmussol: 9 niacmunok cmanu Cm3 ¢ omeepcmusamu, mpu cmaxaua Ha 200 ma, mepHbiil
yununop na 100 mn, ypomponun, uoouo xkaaus, 10 %-vii pacmeop H2SO4, ayemon/[1], naxcoaunas
oymaea, MuHeuKa unu WmMaH2eHYupKyib, KAmMoOHblll 60NbMMEMP, XA0PCEPeOPAHbIIL dNeKMPOO CPAGHEHUS,
nposooda, nacviwennwlti pacmeop KCI, anarnumuueckue eecwi, s1eKmporumuyeckas a4elkd,
NOMEHYUOCAam, X10pcepedpsHblll 91eKmpoo CPABHeHUs, BcnomozamenvHulll Pt anexmpoo, pabouuii
EKMPOO, APMUPOBAHHDIL 8 ONPABKY.

OmeiT 1. Onpenenenue 3amuTHOTO 3G dHeKTa HHruOUTOpa rPABUMETPUICCKUM METOIOM.

B Tpu crakana namuBaror mo 150 mum 10 %-ro pactBOpa CEpHOM KHCIOTHI: B TIEPBBIA CTakaH [
(rexcameTmiieHTeTpaMMHa), BOo BTopoi - 0,1 r yporponuna u 0,1 r KI, a Tpetuii cTakaH OCTaBIAIOT s
MOJIBEILICHHBIE HA MOJUXJIOPBUHUIOBOM *)uiike o0pa3ubl cramu Ct3 (1mo 3 B Kaxablil cTakaH), IpeaBapUTE
Onecka HaxKgagyHOW OyMaroil, mpoTepThie BAaTOW, CMOYEHHOHN alleTOHOM, W B3BEIICHHBIC HA AHAIUTUYEC]
MOTPY>KEHHUS B PacTBOPbI 00pa3libl M3BJIEKAIOT, THIATEIHHO MPOMBIBAIOT BOAOH, CyIIaT (DUIBTPOBAIBLHOM (
KOPPO3UH PacCUUTHIBAIOT O opmyIie

K =A1/(S't), (r/cm2-4)

[1] Ucnons3oBanue anerona, otHocsmierocs k tabmuie 11l cnimcka [V mpekypcopoB, 060poT KOTOpeIX B Pc
OTHOULICHUU KOTOPBIX YCTaHABIMBAKOTCS MEPBI KOHTPOJSA B COOTBETCTBHU C 3aKOHOAATENILCTBOM Poccuiick
noroopaMu Poccuiickoit @enepanny, periaMEHTHPYETCs JCHCTBYIOIIMM 3aKOHOAATEIbCTBOM U CC
HOPMATHUBHBIMU aKTaMU YHUBEPCUTETA

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
1. DddexTs1, HabMOTAEMbIE IPU BBEICHHH HHTHOUTOPOB B KOPPO3UOHHYIO CPEY.
2. IlpuBenenHnas mikana noreHuanos mno JI.B. AuTpomnosy.
3. Tunsl ancopOMOHHBIX U30TEPM.
4. UneHTrdUKAIUSI U30TEPM.
5. AHanu3 MeTosia CeKTPOCKOIHUH AIEKTPOXUMUUECKOTO UMITeJaHCa.

Tema 2. UHruOupoBanue KaToAHOT0 BblJeJeHUsI BOAOPOIA HA JKejle3e B KHUCJIBIX CYJb(aTHBIX U
xJjgopuanbix cpenax. (IIK-1)
Jlekumus.

BrustHue ramoreHn10B Ha KaToHOE BBIACIICHUE BOJAOPO/Ia HA XKeJe3e B KUCIBIX CYIb(haTHBIX pacTBopax. MH
BOJIOPOJIa HA )KeJie3e B KUCIBIX XJOPHUIHBIX cpenax. Kuneruka agcopouuu [TAB npu nHrHOMpoBaHuM Karo,
CHUHEpTU3Ma.

JlaboparopHbie padoThbI.
1. UccnenoBanue BIUSTHUSI MHTHOMTOPOB KOPPO3UH Ha TOK U y3un Bogopona yepe3 MeMOpaHy
[{enp paGOThI: U3YYHUTH BIUSHIE HHTHOUTOPOB KOPPO3UHU HA MPOIIECC HABOAOPOXKMBAHUS METaJIa
[Tnan paGoThI:
A) Cpasuenue Toka nuddysuu Bomopoa uepes MemOpany u3 cranu Ct3 B HeMHTHOUPOBAHHOM cpesie U B TIf
b) [IpoBenenue pacueToB
B) 3ammra u opopmiieHre oryera



Obopyoosanue u peakmusvl: 08YXKAMEPHAs AYelKa [{esanamxana, CmaibHble Mem-oOpanbl, mepmocman,
KoHyeumpupoganHuiil pacmeop HCI unu H2504, nomenyuocmam, mumposannwiti 0,01 n. pacmeop
KMnO4, mumposannwiii pacmeop wagenesou KUciomvl, X10pcepeopsanblil 31eKmpod cpasHeHus, Pt
INEKMPOO, NEKMPONUMUYECKUU KII0Y, CIUMYISAMOPbL HAB0OOPOICUBAHUS, UHSUOUMOPBL KOPPO3UU CIMATU,
ayemon[1].

OmnepiT 1. UccnenoBanue BiausHUE 100aBOK POMOTOPOB HABOJOpOKKUBaHUs ctaiu B | H pactBope HCI mpu 1

a) B monspuzanuonnyto yacte siueiiku Jleanarxana (puc. 1) BBogutcs 35 mi 11 BogHOTro pactBopa HCI, a B
pactBopa KMnO4. Uepes 2 yaca pacTBOp NepMaHraHara CJIMBAa€TCs U IPOBOJIUTCS €r0 TUTPOBAHUE TUTPOBAF
kucnoThl. [IpenBapuTensHo T0MKHO OBITH IPOBEACHO TUTPOBAHKME HCXOJHOTO pacTBOpa IepMaHraHara (1o e

KonmnuectBo BemecTtBa npopearuposasiiero KMnO4 pasHo:

Vau — ucxoomnwiti oovem pacmeopa KMnO4 6 siuetixe, M.
C — sxsusanenmuas konyeumpayusi KMnO4 (3(KMnO4) = 1/5 M(KMnO4))

KonnuectBo BCIICCTBA aTOMAapHOIro BOAOpPOAd, BCTYIIMBIICTO BO BSaHMOHeﬁCTBHe C NEpMaHraHaToOM Kal
3aBUCUMOCTH:

Tak kak M(H) = 1 r/mons, To n(H) u 1(H) uncnenno paBusl. Torga maoTHOCTh Toka auddy3un
BO/IOpoJa uepe3 meMOpany iH MoxxeT ObITh paccunTaHna o Gopmyse:
A/m2
rae MO(H) - MmomnsipHast Macca XMMHUYECKOTO SKBUBAJICHTA BOIOPO/IA, T - TIPOJODKUTEIFHOCTD OIBITA B Yacax

Pacxon mepmaHranara Kaivs Ha MacCHUBAIUIO MMOBEPXHOCTH MEMOpaHBI OMPEICNISIOT B XOJIOCTHIX OIBITaxX
YacTH SYEHKHU. DTO KOJIMYECTBO MepMaHraHara BbrumtaeTcs u3 ucxonnoit C(KMnO4), t.e. AC(KMnO4)
koH1eHTparuss KMnO4 nocne omnbita, CXoid - B XOJI0CTOM OIIBITE.

JIJ1st OLIEHKHU BETMYMHBI MHTHOMPYIOUIETO WM CTUMYJTHPYIOLIETO ASHCTBUS 100aBOK B paboune pacTBOPHI W
MOJIIPU3AIIUN UCTIONB3yeTCs kKodddunnent nuddy3noHHON criocoOHOCTH

yH = i0/i,
rae 10 u 1 - ioTHOCTH ToKa AU y3un BOIOPOIa B HCXOIHOM PACTBOPE MPH MOTSHIIMANIE KOPPO3UH U B paci
NOJISIPU3ALIUY ANIEKTPoa cooTBeTcTBeHHO. Ecnu 1 < 10, HabmonaeTcst TopMoXkeHHe, pH 1> 10 - CTUMYIHPOBE

[1] Ucnons3oBanue aneToHa, oTHocsmerocs k Tadmure I11 criucka IV mpexypcopos, 060poT koTopsix B Pocc
OTHOILIEHUHU KOTOPBIX YCTAHABIMBAIOTCS MEPBI KOHTPOJISI B COOTBETCTBUH C 3aKOHOJATeIhCTBOM Poccuiickoit
noroBopamu Poccutickoii @enepannu, periaMeHTUPYETCS JEHCTBYIOIIMM 3aKOHOJATEILCTBOM U COOTBETCTRY
HOPMaTUBHBIMU aKTaMU YHHBEpPCUTETA

OmpiT 2. MccnenoBanue BIUSHAS HHTHOUTOPOB KOPPO3UHU CTalu Ha TOK nuddy3uu Bomopoaa yepes Memopar
XoJ1 IKCTIEPUMEHTA COOTBETCTBYET OIBITY 1, MyHKTHI a U 0.

B) B monspuzanuonHayro dacth sueriku BBoautces 1 H pactBop HC1 ¢ 3aiaHHON KOHIICHTpAIMEe HHTHOUTOP.
Jlanee Bce, Kak B 11. a onbITa 1

r) OKCHEpUMEHT TOT e, YTO B IIYHKTE B, TOJBKO pabounii pacTBOpP COAECPKUT IPYTyI0 KOHLIEHTPAIUIO M
MHTHOUTOP B TOW K€ KOHLEHTpAlMU, YTO B MyHKTE B [lomyueHHble pe3yibraThl MPEeICTaBUTh B BHE TaOn
MPEbIIYIIHUX OMBITaX C Y4ETOM 0COOCHHOCTEH TaHHOTO SKCIIEPUMEHTA.

Craenarb BBIBO/IBI O BIUSHUM WHTHOMTOPOB KOPPO3UHU HA MPOIIECC HABOAOPOKUBAHHUSL.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. IlepenanpsixeHre BOIOpoaa
2. 3aBUCUMOCTH TEpEHAIPSKEHHSI BOOPOA OT MPUCYTCTBHS B CYNIb(aTHBIX PacTBOpax A00aBOK XJIOPHJIOB
3. BimsiHue BHYTPUMOJIEKYISIPHOTO H MEKMOJICKYIIPHOTO CHHEPTU3Ma Ha TIepeHANpPsHKEHUE BOAOPO/Ia U HAE

Tema 3. UHrudupoBanue aHOAHOIO PACTBOPEHHSI Kejle3a B KHCJIBIX CYIb(aTHBIX H XJIOPHIHBIX
pactBopax (IIK-1)
Jlexknus.

WNurubupoBanue aHOIHOTO PACTBOPEHMS Kelie3a B KUCIBIX Cylb(aTHBIX pacTBopax. Mcmonb3oBaHue v
MeXaHH3Ma aHOJAHOTO PACTBOPEHHS XKelle3a B MHTHOMPOBAHHBIX PACTBOPAX MO TPEXCTAAUWHBIM CXEMaM C TPE



Brnusinue ranoreHuI0B Ha aHOTHOE PaCTBOPEHUE JKeJie3a B KUCIBIX CYIb(aTHBIX cpeiax.
[ToTenmman HyneBoro 3apsina u 3pPEKTUBHOCTh UHTUOUTOPOB.

JlaboparopHbie padoThbI.
1. Ucnonp30BaHue UMIIETAHCHON CIIEKTPOCKOMUH JIsl U3y4YEeHHUsI ITpoliecca MHIMOUPOBAHUS KOPPO3UH METal
[lenp: oBnaieHNE METOIOM HMITEJAHCHOW CIIEKTPOCKOIHH TSl OIEHKU 3aTUTHON d(PPEKTUBHOCTH HHTHOUTC
A) Onpeznenenue cTerneHu 3anodHeHUs] ® HHTHOUTOPOM MOBEPXHOCTH METAJUIa B PACTBOPE JIEKTPOJIUTA UMI
b) Onpenenenve BAusIHAS KOHIICHTPAIIUU HHTUOMTOPA HA KATOMHBIN M aHOTHBINA MPOLECCHI MPU KOPPO3UH B
B) [IpoBenenue pacueTon
I') 3ammra u opopmiieHHE OTYETA
OmpiT 1. Onpenenenye CTENEHU 3amoTHEHUsT ® HHTHOUTOPOM MTOBEPXHOCTH METAIIIA B PACTBOPE AIEKTPOIH”

Obopyoosanue u peakmusbl: 21eKMpPOIUMULECKas A4eKd, padoyutl 1eKmpoo Uz Cmaiu Ui opy2o20 Meman
pacmeop 3nekmponuma (no YKasauuio npenooasamens), uH2uoumop (no ykasauuio npenooasamerns),
X710pcepebpAHbL DIeKMPOO CPABHEHUS, 6CNOMO2AMENbHBIN NAAMUHOBbLU NIeKMpPoo, ayemon[1],
usmepumenvras annapamypa gupmul Solartron.

Pab6ota Bemonnsercs Ha umnenancMerpe 1255 Solartron B komriekte ¢ moteHuuocratoMm 1287 Solartron, ci
IHopsinok padoTsl.

Bxirounth KOMIBIOTED.

Bxomounts mpubop Solartron 1287 u Solartron 1255.

CoOparp siueiiky. IloaximounTe K HEW NMpoBOJA MO TPEXAIEKTPOTHOW cxeme: mpoBoaa Re2 u We coenr
XJIOpUACEPEOPSTHHOMY 3JIEKTPOAY, poBoj Ce - K IIIaTUHOBOMY JICKTPOLLY.

Hatb nporperscs npudopy 30 MUHYT.

H3mepeHue umneaanca npyu nNoTeHIuage KOPPO3UM U ¢ MOJIsIpU3anuen.

3amyctuTh nporpammy Zplot.

3aiitu B mporpammy Setup-Cell. B rpade Electrode Surface Area ykazarp 1uiomiazp 3JIEKTpoaa B KBaapar

Correction BEIOpaTh THIT SJICKTPO/Ia CPABHEHHUS, B HAIIIEM CITydae — XJIopuacepeopsubiii. OcTaabHOE 0CTACTC
Cell.

Bri6pars tun sxcniepumenta Ctrl E: Sweep Freq. B okne Polarization 3anats 3aauenue AC Amplitude (mV),
[Tpu n3mepennu nMrIieanca mpu noreHnuane kopposuu B rpadge DC Potential (Volts) 3agats 0 1 ganee vs. O
[Tpu u3mepenun nmnenanca npu noisipuszanuu B rpage DC Potential (Volts) 3anaTh oTHOCHTEIBHOE 3HAYCHY
MB, 3anats 3Hauenue -0,05 B ciayuae karonHoi nonsgpuzanuu u 0,05 B ciiydae aHogHo# ) u ganee vs. Open C
B rpage Frequency Sweep 3anats Initial Frequency (Hz), pasaoe 10000, a Final Frequency, paBuoe 0,05 wm
ITocne morpyskeHus 37€KTpofa B pacTBOp HEOOXOAMMO Iepesl U3MEPEHHEM HMIeaHca MOAOKIATh HE Me
MOTEHIIMAajIa KOPPO3UH.

3anmycTuTh U3MEPEHHE MMIIeIaHca KHonmko Measure Sweep. Jlanee myreM HaxkaTus kiaaBumu Toggle Zvic
MPOUCXOAUT mocTpoeHue rpadukoB. Kuomkoit Auto Scale All Graphs mnpousBoguTcs MacmTaOup
aBTOMAcCIITa0MpOBaHUs OTKIOYeHa. [locie 3aBeplieHns SKCIEPUMEHTa COXPAHUTh MOJIYYECHHBIE JTaHHBIC -
OJIOKHOTOM MOXHO OyZIeT IOCMOTPETh BCE MapaMeTPhbl SKCIIEPUMEHTA.

OdopmiieHue pe3yibTaToB.

Jlnist pacueTa CTENeH! 3al0THEHUS IOBEPXHOCTH UHTHOUTOPOM 10 hopmyrie

®=(C0-C)/(CO0-C1),rne CO, CuCl— emKoCcTH TBOMHOTO CJI0s1 B (JOHOBOM PacTBOPE, MPHU OMPEEICHH
® = 1 cOOTBETCTBEHHO, HEOOXOUMO PACCUUTATh ITH BEIMYUHBI EMKOCTH JBOMHOTO cios.. J{ms aToro mucn
emkocTu ekrpona C = 1/Z2”w, rne ® = 2wy, a y — 9acToTa IEPEeMEHHOTO TOKA.

Hcnonb3ys rogorpadsl, COOTBETCTBYIONME (POHOBOMY PacTBOPY M pacTBOPaAM C pa3IMYHBIMU KOHIIEHTPAIK
4acTOThl HAlTH COOTBETCTBYIOIIEE 3HaueHue Z’ u nposecTH pacueTsl CO n C 11t Bcex KOHLEHTpauui u
(w-Y2), sKCTpanoNALKs KOTOPOTo A0 MEPECEUECHHsI ¢ OChIO OPAMHAT NpU ®-72 = 0 OTCEKaeT 3HAUYE€HUE EMKOC
MOCTPOUTH IpaUK B KOOPIMHATAX

Cd = f (1/cuHr), NpO3KCTPAaNOIMPOBATh MOIYUYEHHYIO 3aBUCUMOCTH JI0 TIEPECEUeHHs] C OChbI0 OpJIUHAT, Ip
OTpe3ok, oTceueHHbIN Ha 3ol ocu, paBeH Cl. [lanmee paccuuTars BeIMYMHY O U MOCTPOUTH rpadukK B KOC
NPEACTaBUTH B BUJIE TaOMuUI U rpadukoB. Crenars BBIBOJIBI.

Omnpit 2. Onpenenenne BIUSHIS KOHIICHTPAIlMU HHTHONTOPA Ha KaTOAHBIN M aHOTHBIN MPOLECCHI TPU KOPPO!



Pabota Bemonnsercs Ha umnenancmerpe 1255 Solartron B komriekte ¢ motenuuocratom 1287 Solartron, ci
[Topsimok paGoTsl cM. B ombITe 1.

[TpoBoauTCS M3MEpEeHHE MMIIEAaHCa MIPU MOTEHIAIE KOPPO3UU HCCIENyeMOro MeTaia B (JOHOBOM pac
pa3NnuYHbIe KOHIIEHTPALUU HHTHOUTOPA.

[Tony4yuB sKCHepUMEHTAJIbHBIE TOAOTPadbl, MOA00PATh MOAXOAIIYI0 SKBUBAJCHTHYIO CXEMY, KOTOpas IO
AIIEMEHTOB CXEMBI U IIPU ATOM pacCYMTaHHBIE IO POrpaMMe roaorpadbl yI0BIETBOPUTEILHO COBIAIAIOT C !
3HAUEHUs BCEX DJIEMEHTOB CXEMBI NMPEJCTaBUTh B BHJE Tabmuubl. [IpuBectu nzobpaxkeHus ronorpados s
OIHOM TpaduKe SKCIEPUMEHTAJIbHbIE KPUBBIE C PACCUMTAHHBIMHU IO MPOrpaMMe B COOTBETCTBHM C HCIO
Craenarpb BBIBOJIBI O BIMSHUM MHTHOUTOPA M €r0 KOHIIEHTPALIMM Ha CONPOTHBIICHUE MEpEeHoca 3apsaaa B KaTo
JBOMHOTO CJIOSl U BEJIMYUHBI IPYTHUX DJIEMEHTOB YKBUBAJICHTHOU CXEMBI.

[TomyunTh ONSPU3ALMOHHBIE KPUBBIE B (JOHOBOM U MHTHOUPOBAHHOM (C pa3HBIMH KOHIIEHTPALUSIMU UHTUO]

3amyctuth nporpammy CorrWare. Haxare knonky New. aneiie BeiOpars Experiments-Insert New Exper
3amycarh 3Ha4€HUE, Ha KOTOpOEe HEOOXOOUMO IOJISIPU30BaTh B KAaTOIHYIO 00JMacTh co 3HakoM MuHyc. B F
aHO/IHOM mossipu3anuu. B o0oux cinyyasx BeiOupaeM B cienyromuieii rpage vs. Open Circut. B mosne Scan Rat
T.€. Ha CKOJBKO M3MEHHUTCS MOTEeHIMal 3a 1 cekyHay (IpUOMU3UTENBHO 3TO 3HAYEHUE TOJDKHO C
MOTEHLMOCTAaTUYECKUM N3MEPEHUAM MPU BBIAEPKKE MTPH KaskaoM noreHuuaie 30 cekynna). OctanbHOe ocTat

B rpage Data Acquisition Beioupaem Method Fixed Rate, Points/Sec 3anmucars Hy)kHO€ KOTU4E€CTBO TOYEK B
B rpade Axes Type BoIOpaTh THI 3aBUCUMOCTH, KOTOPYIO HAM HAI0 MOIy4HTh. B manHOM ciydae 1o E vs. L
Haxarp Ok.

Jlist 3amycka u3MepeHuid HaxaTh Ha KHOTIKY Measure Selected. [IporpamMma aBroMaTnuecku IEPEerIeT K OKHY
[Tocne noctpoenus T1K suelika aBToMaTuue€CKU OTKIIFOUUTCS.

CoBmecTuTh Ha OIHOM TpaduKe MONIpU3aLUOHHbIE KpUBbIE B (POHOM W MHTHOMPOBaHHOM pactBopax. [Ipoc
Ha aHOAHBIN M KaTOJHBINA MPOLECCHl HAa JAHHOM METaJlle.

OdopmiieHue pe3yibTaToB.
1 1. Kparko onucats xo1 pabOTHI.

2 2. IlpuBecTH UCIOIB3YEMYIO SKBUBAJICHTHYIO CXeMy U Tpaduku ronorpadoB, SKCIIEPUMEHTAIBHBIX ¥
HCCJIEJIOBAHHBIX PACTBOPOB. 3HAYEHUSI BCEX DJIEMEHTOB YKBUBAJIEHTHOW CXEMBI MTPEICTABUTh B BUJE Tal

3 3. IlpuBectu rpaduku MOISIPU3aLUOHHBIX KPUBBIX B (POHOBOM U MHTHOMPOBAHHOM PAacTBOpAX.

4 4.  ConocraBuTh BIUSHHE HHTMOMTOPA HA BEJIMYMHBI COIPOTUBIICHUS MIEPEHOCA 3aps/ia B aHOJHON U
HOJISIPU3AMOHHBIX KpUBBIX. OLEHUTH BIMSHUE HHTMOUTOPA HA €eMKOCTb JBOWHOTO CJIOS M BETUYUHBI O
CXEMBI.

55. Ecnu conpoTuBieHue nepeHoca 3apsia B aHOIHOW peakiuuu R1 yBeauuuBaercst B MpUCYTCTBUU UF
paccuuTaTh €ro 3alUTHOE JeCTBHE 110 YPaBHEHUIO:

OTu pe3ynbraThl CONOCTABUTH C JAHHBIMU pacueTa Z IO BEJIMYHMHAM CKOPOCTH JJIEKTPOXMMHYECKOM KOj
AKCTPAIOIIALNHU TadeIeBCKUX YUaCTKOB AaHOIHBIX MOJISPU3AIMOHHBIX KPUBBIX Ha MOTEHIIMAN KOPPO3UH (TIpuI

z = (ikop - ikop, une)/ixop 100%
6. Cnenatpb BBIBOJIBI IO pe3yJIbTaTaM paboThI.

2. OneHka BKJIa10B (OPMUPYIOLICHCS TUIEHKU MPOJYKTOB KOPPO3UHU HA TOBEPXHOCTH METAJIa U MHTHOUTOD:

A) CorocTaBieHre CKOPOCTEeH KOPPO3UH CTaIM B MHTHOMPOBAHHON M HEMHTMOMPOBAHHOM Ccpejie.

b) Pacuer BkJ1a1oB TJICHKH MTPOYKTOB KOPPO3UH MHTHOUTOPA B OOIIH 3alIUTHBIN YD PeKT

B) Odopmrenne u 3anmra oT4era

Obopyoosanue u peakmugvl. KOppo3uMemp, pabomarowuti Ha 0CHO8e NOIAPUZAYUOHHO20 CONPOMUBTIEHUS], C
UCNONb308aAHUEM O08YX- UIU MpexdneKmpoonou cucmemvl, 3%-viti pacmeop NaCl, Na2S, ayemon/[2],
pacmesop HCI (0,1 n.)

1. B mmepennoe kommuectBo pactBopa NaCl BBecTH paccunmrtaHHble konuuectBa Na2S u pactBopa F
obpasyromerocss H2S cocraBuna 100 mr/m.

2. B mpuroToBiieHHBIN pacTBOp B siU€HKe MOTPY3UTh 3JIEKTPOIbI KOPPO3UMETPA, MPEABAPUTEIHHO 3aUMILIE
nu(OBaATHHOM CTaHKE U 00€3KUPEHHBIE, U HAuaTh (PUKCHUPOBATH CKOPOCTH KOPPO3UU B 33JAHHBIE MOMEHTBI
B MOMEHT norpy»enus, 5, 10, 30, 60 u 120 Mun.
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3. B aHanoru4HeIi pacTBOp BBOAUTCS 3alaHHOE KOJIMYECTBO MHTUOMTOpPA B TAKOM KOJMYECTBE, YTOOBI €T0
W3mepenus MOBTOPSAIOTCS C BHOBB IMOATOTOBIEHHBIMH K paboTe 3MEKTPOaMH KOPPO3UMETPA.

4. Ha omuH ¥ TOT ke TpadMK HAHECTH 3aBHCUMOCTb «CKOPOCTh KOppo3uH K- MpoJoImKUTENbHOCTD JKCIe
MOJTYYCHHBIM B HEHHTMOMPOBAaHHOM U MHTHOMPOBAHHOM PacTBOPAX.

5. Paccumurarp 3amutHbIN 3P QeKT GpopMupyromeiicss TOBepXHOCTHON TIEHKU MPOITYKTOB KOPPO3UH B 3a/1aHE
JKCIIEPUMEHTA 110 METOJUKE, ONIMCAHHOW B TEOPETUYECKOU YaCTH.

6. Jlanee paccunThIBaeTCs 3aIUTHBIN 3 (HEKT UHIMOUTOPa B MHTHOMPOBAHHOM PAacTBOPE B T€ Ke MIPOMEKYTE
7. CyMMHpyYs TaHHBIE 3alTUTHOTO JICUCTBUS TUICHKH U MHTHOUTOPA, IMOTy4aeM CyMMAapHBIN 3alTUTHBIN 3 de

[1] Ucnonk3oBanue ameroHa, otTHocsmierocs k Tabnume 11 criucka IV mpexypcopoB, 060poT KoTopsix B Pocc
OTHOILIEHUHU KOTOPBIX YCTAHABIMBAIOTCSI MEPBI KOHTPOJISL B COOTBETCTBUH C 3aKOHOAATENLCTBOM Poccuiickoit
norosopaMu Poccuiickont @enepanuu, peNIaMeHTUPYETCs AEUCTBYIOIIHUM 3aKOHOAATEILCTBOM U COOTBETCTBY
HOPMaTUBHBIMU aKTaMU YHHMBEPCUTETA

[2] Ucnions3oBanue aneToHa, oTHOcsmerocs k Tadmure I1 criucka IV mpexypcopos, 060poT koTopsix B Pocc
OTHOILIEHUHU KOTOPBIX YCTAHABIMBAIOTCS MEPBI KOHTPOJISL B COOTBETCTBUH C 3aKOHOJATeILCTBOM Poccuiickoit
noroBopamu Poccuiickoit @enepannn, periaMeHTUPYETCS JEHCTBYIOIIMM 3aKOHOJATEILCTBOM U COOTBETCTRY
HOPMaTUBHBIMU aKTaMU YHHBEpPCUTETA

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
. [IpuBeaeHHas mKaabl NOTEHIIMAIOB AHTPOIIOBA

2. AHanu3a TpEeXCTaIUHHBIX MEXaHU3MOB aHOAHOIO PACTBOPEHHUS XKelle3a C TPEThEH JIMMUTHPYIOIIEH cTan
AQHOJHOTO PAaCTBOPEHUS »Kelle3a 110 MOHAM BOAOPOJA, TAIOMAHBIM MOHAM, T'MIPOKCHU] MOHOB U OIpEIeIe]
HAaKJIOHA JIMHEMHBIX yYaCTKOB aHOIHBIX IOJISIPU3ALUOHHBIX KPUBBIX.

Tema 4. Bansinue CTPYKTYPbl OPraHUYeCKUX COeJUHEHUI HA MHTHOMPYIOLIMEe CBOMCTBA.
IlepBuuHoe» u «BTOpUYHOEe» nHrHOMpoBanue. (I1K-2)
Jlekumus.
CBsi3p 3allUTHBIX CBOMCTB MHTMOUTOPOB C BJIEKTPOHHOM IUIOTHOCTHIO Ha aroMme, SIBIISIOIIEMCS OCHOBHBb
3aIUTHBIX CBOMCTB MHTHOUTOpA ¢ KoHcTaHTamu ['ammera u Tadra. [lepBuuHoe» M «BTOPUYHOE» WHTHOY
CTUMYJIMPOBAaHUEM KOPPO3UU OAHUMHU U Temu ke [TAB.

JlaboparopHbie padoThbI.
HE TPEAYCMOTPEHO
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. Teopueii XakkepmaHa.
2. Teopwueii [lonaxpto u Hoyba.
3. CBsI3b 3alTUTHBIX CBOMCTB MHTMOUTOpA C KOHCTaHTamMu ['amMera u Tadta mo metoay ['puropreBa u IKuiir
4. «IlepBrUuHOE» U «BTOPUYHOEC)» HHTUOMPOBAHHE
5. [IpuMepsl HHTUOUPOBAHUS ¥ CTUMYITUPOBAHUSKOPPO3UH OAHUMU U Temu ke [TAB.

Tema 5. Pe3oHaHCHBIE» MOTEHUHAJIBI KaK GaKTOP HeJeHANPABJIEHHOI0 M0100pa MHTHOUTOPOB
Koppo3uu metaioB. (ITK-2)

Jlexkuns.
CBs13b BETMYMHBI aJICOPOIIMN OPTAHUYECKUX COSAMHEHHUI CO 3HAYCHUEM TIEPBOTO MOTECHIMANa HOHU3aIUH. (
CO 3HAYEHUEM NEPBOTO MOTEHIIMATIA HOHU3ALNH.

JlaGopaTopHbie padoThbI.
HE TPEAYCMOTPEHO

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. Onpenenenuie nepBoro MOTEHIMANA HOHU3AIUH.
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2. O0ObsIcHEHHE IMIPUYUHLBI TTOSABJICHUA ABYX HJIN Ooiee MaKCUMYMOB IJId MCTAJIJIOB HAa 3aBUCHMOCTU BCJ
MOTCHIIMAJIOB MOHU3AIIUU OPraHUYCCKUX COG,Z[HHGHI/Iﬁ.

3. Ucnonp3oBaHKEe MOTSHIIMATIOB HOHU3AIMH U1 T0A00pa MHTMOUTOPOB.

Tema 6. Binsinue npupoasl pacTBopuTess Ha muHruouropHoe aeiicrene INAB. (ITK-2)

Jlexknus.
MexaHu3M KOppO3UH METAJNIOB B HEBOAHBIX cpenax. Posib COCTOSHUS MOJIEKY/ pacTBOPUTENS B JBOMHOM
MEXaHM3ME MOHH3aLUMU MeTaioB. JluccolmaTvBHAsh M HEAWCCOLMATHBHAS aJCcOpOLMs MOJEKYJI pacTBO]
CONBBO(MIIBHBIX METAJIOB. MexaHu3M HOHM3alUuu coilbBO(POOHBIX MeraioB. Paborsr B.II. ['puropses:
Burnoposuua ¢ corpya-HuKaMu. XMMHUYECKOE paCTBOPEHUE METAIUIOB B HEBOJIHBIX Cpefax.

JlaboparopHbie padoThbI.
HE MpeyCMOTPEHO

3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1. IIponecc aucconmaruBHOM ancopOunu MP u nmocneayromume cTaauu mporecca;

2. Heobparumast xemocopOuust MP BciencTBue Mx JECTPYKIMHM M MPOTEKAHUsS MOCIEIYIOIUX MpoLec
panukansoB ¢ 00pa3oBaHUEM IpOIaHa, IporeHa, OyraHa, n300yTaHa.

3. Ananu3 MexaHu3Ma XUMHUYECKOTO pacTBOPEHHUS METalIa, O0OyCIOBICHHOTO necTpykiueir MP.
4. Ananu3 5SIEKTPOXMMHYECKOTO MEXaHH3Ma pPACTBOPEHUS CONbBO(OOHBIX METAIOB MO MeXaH

5. [IpyunHBI CHUKEHUSI UHTUOUTOPHOTO JEHCTBUS U3BECTHBIX MHTMOUTOPOB BOIHBIX CPE/l B HEBOAHBIX PACTE
6. IloueMy KaTaJIMTHYECKUE S/1bI, HHTHOMPYIOIIHE KOPPO3HUIO jKejIe3a B CIIUPTOBBIX CPEAax, HE JKEJIATESIbHBI 1
7. YcnoBus aacopOmuy pacTBOPUTENSI I HHTHOUTOPA ¢ TOYKU 3pEHUSI KOHKYpPEHTHOM ancopbuuu, mo B.U. By
8. luddepenupoBanue 3MEKTPOXUMUIECKOTO U XUMUIECKOTO MEXaHU3MOB PACTBOPEHUS Kelle3a B KHCIIbIX

Tema 7. Uarudurtopsl armocgepHoii koppo3un. Koncepsaunonnnsie marepuadisl. (IIK-1)
Jlexknus.

KonpgeHcanus Biaru Ha MOBEpXHOCTH MeTajuia. BimsiHue coctaBa arMocdepsl M KIMMAaTHYeCKUX YCIOBUH
¢baxTopsl arMochepHOi Koppo3uu. 3anIUTa HHTHOUTOPAMHU M MHTMOMPOBAHHBIMU MO-TUMEPHBIMH IJICHKAM
MeTaJI0B. IHrHOUTOPHI arMoc(epHON KOPPO3HUHU AJIsl YEPHBIX U LIBETHBIX METAJJIOB.

Krnaccudukanuss KOHCEpPBAIMOHHBIX MaTepUalioB Ui 3alluThl OT arMocdepHoil koppo3uu. Homas Tte
MaJOKOMIIOHEHTHBIX KOHCEPBAIIMOHHBIX MaTepuanoB. KHHETHKa 31eKTPOAHBIX MPO-LECCOB Ha MeTaje 1
NoKpeITH. Dddekt mnocneneiicTBus. MeToabl KOPPO3HOH-HBIX HCHBITAHUH W METOAMKA IMPOTHO3HUPOI
KOHCEpBAIllMOHHBIX MaTepHajoB.

JlaGopaTopHbie padoThbI.
1. IlpumeHeHne JIeTYIHX HHTHOUTOPOB IS 3AIIUTHI OT aTMOC(EpHON KOPPO3UH METAIIJIOB
I{enb paboOThI: 03HAKOMUTHCS C METOJIaMU IIPUMEHEHUS JIETyYUX UHTUOUTOPOB
[Tnan paGoThI:
A) CpaBHeHHE CKOPOCTH KOPPO3UU CTAJIM, MEIU U JIATYHU B HEMHTHOMPOBAHHOM CpeJie U B MPUCYTCTBUU JIET
b) IIpoBenenue pacueTos
B) 3ammuTa u opopmienue oryera
OO6opynoBaHMe W PEAKTUBBI: TPU IKCHKATOpA C KpBIIKamMu U (appopoBbIMH BCTaBKaMH (IJIACTUHKAMHU)
PSIMOYTOJIBLHOM (OpMBI, mIEeCTh 00pa3I0B U3 MEAM WK €€ CIIaBOB, HaX/1auHas Oymara, (uIbTpoBalIbHAsS
(NH4)2CO3 (xpucraminueckue), kKapOoHAT MOHOATaHOIaMHHA (ToToBHUTCS Tpomyckannem CO2 depe3 Mo
Boile 40° C 10 MOTHOTO HACHIIICHHUS ).
JI1s1 yCKOpEHM s UCTIBITAHKS B KCUKATOPBI C IPUTEPTON KPBIIIKON HAJIUBAOT YEPE3 BOPOHKY C JUIMHHOMU Kayt
C). 3a cueT 3TOro B 3KCUKATOPE CO3JAETCS MOBBIIIEHHAS BIa)KHOCTh, YTO CUJIBHO YCKOPSAET KOPPO3HIO.

1 1. IlpuroroButs 15 % -b1ii pacTBOp HUTpHUTA HaTpust U 50 % -bIi pacTBOP KapOOHATa MOHO3TAHOIAMHU
OpONUTaTh (PUIBTPOBAIBHYIO OyMary, ocje Yero e BHICYIINTh
2 2. TInacTWHKYU W3 MENU U YITIEPOIUCTON CTan 00paboTaTh HAKAAYHONW OyMaroi 10 OIECTSIICH Ta Ik
CMOUYEHHOH alleTOHOM.



3 3. B mepBblii 9KCUKATOP MOJABECHUTH MO ABE IUIACTUHKYU U3 CTAIM U MEIH U HAJIUTH TOpsiueii BOMIBI HA ik
KOHTPOJIbHBIN OMBIT. Bo 2-0i1 skcukarop Ha JHO dapdopoBOii BCTABKH MOIOKHUTH 00EPHYTHIE B U3TOTOE
TaKXKe M0 JIBE IJIACTUHKU M3 MEJH U CTaJl U 3aTeM, KaK U B IIEPBbIH, HAJTUThH Ha THO TOPSUYIO Boay. B 1
BCTaBKY [TOCTaBUTh YaCOBOE CTEKJIO M HACKINATh 10 2-3 I. HuTpuTa Harpusa NaNO2 u kapOoHaTa aMMOF
MIOCJIE YEeTO MOABECHUTD IO JABE ME/IHbIEC U CTAJIbHBIC IJIACTUHKHU, HAJUTh Ha THO TOPSUYIO BOY.

[1] Ucnons3oBanue aneToHa, oTHOcsmerocs k Tadbmure I11 criucka IV mpexypcopos, 060poT koTopsix B Pocc
OTHOILIEHUHU KOTOPBIX YCTAHABIMBAIOTCS MEPBI KOHTPOJISI B COOTBETCTBUH C 3aKOHOJATEILCTBOM Poccuiickoit
noroBopamu Poccutickoii @enepannn, periaMeHTUPYETCS JEHCTBYIOIINM 3aKOHOJATEILCTBOM U COOTBETCTRY
HOPMaTUBHBIMU aKTaMU YHHBEpPCUTETA
2. [IpumeHeHNe MaCIISTHBIX KOMITO3HMIIMK JIJIS1 3aIIATHI OT aTMOC(HEPHON KOPPO3HH METAILIOB.
Lenp pabotsl: O3HAKOMHUTBCS C WCHOIB30BAaHUEM Uil 3AIIUTHI OT arMOC(EepHOW KOPPO3MM MOKPBITUH
KOMIO3HILIUSAMH, COACPKAITUMHI MacIOPACTBOPUMbIE HHTUOUTOPBI.
[Tnan paGoThI:
A) CpaBHeHHE CKOPOCTH KOPPO3UH CTANIM, MEIU U JIATYHHU 0€3 MOKPBITUS U C TOKPHITUEM.
Hcnonb3yloTcst MacisiHble KOMITO3UIIMM C copepskanueM uHruouropa 5; 10 u 20 % (wm 10; 20 u 30 %). Vv
orpaboranHoe MMO.
b) IIpoBenenue pacueTos
B) 3ammuTa n opopmienue oryera
O6opynoBanue M peakTUBBI: 00pa3ipl Metauia (ctanb Ct3 u 1p.), HaxaauyHast Oymara, GUIbTpoBaibHas O
Macio, oTpaboTaHHOE MOTOPHOE MAacyo, KyOOBbIE OCTaTKU CHHTETHUYECKUX XKUPHBIX KucioT (KO CXKK), cme
CYIIMJIBHBIN 1IKa( MM BO3AYIIHBIM TEPMOCTAT, TEPMOBIIATOKaMepa.
1. TIpurotoBUTH 3aLIUTHBIE MACISHbIE KOMIIO3ULIUU. J{JI51 3TOTO pacTBOPUTH B Macie (10 YKa3aHHUIO Mpernoa
MIPeToiaBaTeis), YTo0bl MOTYYHIIUCH MaclIIHbIE PacTBOPHI ¢ cofepxanueM uuruouropa 5; 10 u 20 % (unu 1
2. 3a4uCTUTh HAXAAYHOW OyMaroi pasHbBIX HOMEPOB 10 OnecTsiei moBepxHocTr 12 o6pasios cranu Cr3,
HITAaHTEHIUPKYJIS UX pa3Mepbl AJIs pacyeTa IJI0MAa MOBEPXHOCTH, 00€3KUPUTDH alleTOHOM, BBICYIIUTH (PHIT
aAHAIUTUYECKUX BECax ¢ TOYHOCTHIO 710 4 3HaKa.
3. 9 00pa31oB U NPUTrOTOBICHHBIE MaCIIsHbIE KOMITIO3UIIUH BBIIEP)KATh B BO3AYIIHOM TepMmocTate mpu 50°C
HaHECTH Ha 00pa3Iibl MACISHYIO IUICHKY ITyTEeM MOTPYKEHHUS UX B IIPUTOTOBJICHHbBIE MACIISIHBIE KOMIIO3ULIUU
MOCJIEAYIOIIMM NOJBEIIMBAHUEM B 9TOM )K€ TEPMOCTATE IIPH ITOU XKeE TEMIIEpaType U BBIAEPIKKOM 10 IpeKpa
MOBEPXHOCTHU. 3aTeM OXJIQJAUTh UX 10 KOMHATHOH TeMIeparypsl
4. Hanee 3 obpa3ua 6e3 MaciassHON TUIEHKU B 9 00pa310B, HOKPHITHIE TUIEHKAMH MACIISIHBIX KOMITO3UIHH pa
%-bIil pacTBOP XJIOpHU/IA HATPHSL, 00bEM KOTOPOTO Ui KaX10r0 oOpasua o6epercs u3 pacuera 10 M Ha 1 cm2
KOPPO3HOHHOM cpejie Ha 7 CYTOK (MJIU 10 CIEAYIOLIETO 3aHATHS).

1 5. Uepes onpeneneHHoe Bpems T (7 CyTOK WK OOJIbIIE) BEIHYTHh 00pa3Ibl U3 KOPPOSUOHHOU CPEIbI, T

00paboTaTh pacTBOPOM JJIsl CHATHS MPOIYKTOB KOPPO3HH, TPOMBITH BOJIOH, BOTOIPOBOIHON U AUCTUILI
Y B3BECUTh Ha aHAITUTUYECKUX BECax.

2 6. Ilo motepsiMm Macchl 00Pa3LOB PaCCUUTATh CKOPOCTH KOPPO3UH 110 PopMyIie
1 U3 3-X nmapajuleNIbHbIX pe3yJbTaToB Ui KaXJI0TO0 COCTaBa B3STh CpeqHee 3HaueHue. Paccunrars 3aluTHO!
o ¢opmyne: Z= , tae KO u K - ckopocTu KOppo3uu COOTBETCTBEHHO HE3AIIMIICHHBIX M 3aIUIICHHBIX M
Pesynbrarel cBecTH B TaOIUILY.
7. AHanoruyHo .2 - 4 MOArOTOBUTH TAKOE YK€ KOJMYECTBO 00pa3IoB U MOJIBECUTh UX B TEPMOBIIAroKaMmepe
3aHATHSL, TTOCIIE Yero U3BJICYb HX OTTYAa U 00paboTars no 1m.5. Paccuntarbh CKOPOCTH KOPPO3UHU U 3AIUTHOE ;
comIacHo 11.6,

[1] Ucnons3oBanue aneToHa, oTHOcsmerocs k Tadmure I11 criucka IV mpexypcopos, 060poTt koTopsix B Pocc
OTHOILIEHUHU KOTOPBIX YCTAHABIMBAIOTCS MEPBI KOHTPOJISI B COOTBETCTBUH C 3aKOHOJATEILCTBOM Poccuiickoit
noroBopamu Poccutickoit @enepannn, periaMeHTUPYETCS JEUCTBYIOIIMM 3aKOHOJATEILCTBOM U COOTBETCTRY
HOPMaTUBHBIMU aKTaMU YHHBEpPCUTETA

3. DneKTpoxuMHuIecKas oreHka 3(h(HEKTUBHOCTH 3aIIUTHBIX HEMETANIMYECKUX IMMOKPHITHI Ha MACJISTHOM OCH(
Ienb paboThI: OBIAIETh METOMKOM AIEKTPOXUMHUYECKON OLIEHKH 3PPEKTUBHOCTH 3aLIUTHBIX HEMETaIITHYe(
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[Tnan paGoThI:

A) CpaBHeHHE TOJIIPU3AIIMOHHBIX XapakTepucTuk ctaiaun Ct3 B 0,5 M pacTBope xjopuja HaTpus C HE3all
MACJISTHOM IUICHKOM WJIM IJIEHKOW MacissHOM kommo3uiuu ¢ ITAB.

b) Uzyuenue BausiHus koHIeHTparuu 1o06aBku [IAB B maciio Ha 3anuTHy10 3G(HEKTUBHOCTH MACIISTHON KOMI
B) M3y4enue BIUSHUS CMbIBA 3aLIUTHOM KOMIO3HLIUHU U 3P PeKTa MOCIeACHCTBUS Ha TOISIPU3AIMOHHBIC Xap
I') N3ydyeHne KMHETUKHU AIIEKTPOJHBIX MPOLIECCOB HA CTAJIM B BOJIHBIX BBITSXKKAX MACISHOM KOMITIO3ULIUU

1) IIpoBenenue pacueTos

E) 3amuTa n opopmienue oruera

OO6opynoBaHMe U peakTUBBI: MMOTEHIIMOCTAT, 00pa3ibl cTanu CT3 11l SIEKTPOXUMHUYECKUX U3MEPEHHIH, JJIel
Oymara, anetoH[1], cTekisiHHas Majoyka, aHAIUTHYECKHUE BeChl, HHAyCcTpuanbHoe Macio U-20A, tpancdor
cunterndyeckux kupHbIX kuciaor (KO CXKK), cmecs CXKK, nnauBuyanbHble )KUPHbIE KUCIOTHI UM UX a
HaTpHsl, XJIOpCEPeOPSHBIN IEKTPO cpaBHEHUs Pt a1ekTpos, nenuTenpHas BOpOHKa ¢ pyOaIikoii, TepMocTar,

Jnst ANEeKTPOXUMHUYECKUX HU3MEPEHUM HCMOJb3yeTcsl 3NeKTpon W3 ctanu CT.3, apMHpPOBAHHBIA B 3110
MOJIMATUJICHTIOJIMAMUHOM, C TOPU30HTAIBHO PACIOJIOKEHHON pabodueil moBepXHOCThIO (puc. 1), 06paboT:
HOMEpPOB, 00e3KUpeHHBIN aneToHoM. Ha pabouyio moBepXHOCTh HAHOCAT KaIlII0 MAacJIIHON KOMIIO3UIUH, pa
MaJ04KoM, KoTopas Oblia MpeABapUTEIbHO B3BEIICHA CyXas, a 3aTeM OKyHyTas B Macio. [locie pactupanus
Majo4Ka CHOBA B3BEILIMBAETCS U 110 pa3HUIIE Beca JO HAHECEHUs MACIISIHOM TUIEHKH Ha TOBEPXHOCTD AIIEKTPC
MacCy MacjIsTHOM KOMITO3UIIMY, HAHECEHHOM Ha MOBEPXHOCTh. Pa3aenuB 3Ty Maccy Ha IUIOTHOCTh MACIISTHOM
KOHKPETHOM CJIy4ae OIpeNesseTcs] apeoMEeTPOM) U 3Has IUIOIIAAb S TTOBEPXHOCTHU AJIEKTPO/Ia, JIETKO OMpPEI
o ¢popmyie:
cM
OObIYHO TONIIMHA TaKoH TIeHKH cocTaBisteT 10-15 MM (Imxm = 10-6 m).

OmnbiT 1. CpaBHEeHHE MOISAPU3AMOHHBIX XapakTepucTuk ctanu Ct3 B 0,5 M pacTBope xjopuia HaTpusl C HE3
MOKPBITON MaCIIHOW MIICHKOW WIIM TUIEHKOW MacisiHon kommo3zuiuu ¢ [TAB.

1. CHATh NONApU3ALUOHHBIC KPUBBIE HAa HE3AIUILIEHHOM MacCJsHOM IJIeHKOM anektponae u3 Ct3. [Jnsstoro
nundyercs, 00e3KupUBaeTCs alleTOHOM, MOCIE YEeTo AEKTPOJl OTPYKaeTCs B AIEKTPOXUMHUUECKYIO SYEHKY
COOTBETCTBYIOLICH KJIeMMe MOTEHIMOCTaTa (XJopcepeOpsiHbIN AMIeKTPo ] cpaBHEHUS U Pt aiexTpon Takke mo
COOTBETCTBEHHO), KOTOPBII BKJIIOUAETCS B CETh 3a Mojyaca A0 Hayana paboThl yKa3aHHBIM B HHCTPYKLIUU CII(
pabote Ne 8). 3arem B anekTpoauTHdeckyto ssuekky 3ammBaetcs 0,5 M pactBop NaCl B Takom o6bemMe, 4TOOb
BBIIIE IOBEPXHOCTH JIEKTPOJa. 3aTeM MoABECTH Kanuyuisip JIyrriuHa Ha paccTtosiHue npuMmepHo 0,5 MM OT 1o
€ro pabounuM pacTBOPOM.

2. @ukcupyercs MOTEHITMAI paboduero MEeKTPoaa B OTCYTCTBUE TOKA (sUCHKa OTKIIIOUEHA). 3aTeM 3a1aeTCs
oTpHIlaTe]IbHee HaualbHOTO, BKIIIOYAETCS AUeiiKa 1 3aMChIBAETCS KaTOIHBIN TOK. J[anee moTeHuuan 3iaeKkTpe
CMEIAIOT B MOJIOKUTENIbHYIO CTOPOHY U PETUCTPUPYIOT COOTBETCTBYIOIINE 3HaueHus Toka. [Ipu mepexoxe uc
MEHSET MOJSPHOCTh. MI3MepeHus: 3aKaHYUBAIOT MOCIIE TOr0, KaK HAKJIaIbIBA€MbIN Ha JIEKTPOJ OTEHIUAI JIC
0osee monoKuTeIbHOM, ueM EcT. Pe3ynbraTsl n3Mepenuii 3anucaTh B TaOJIUITY, aHAJIOTHYHY0 Tabnwuie 16 B |
MOJISIPU3AIUIO, T0KIAThCsl YCTAHOBJICHHS CTAlIMOHAPHOTO MOTEHIIMAIA U BHOBb MIOBTOPUTDH CHATHE TOJSIpU3a
oOnactu B aHOAHYIO0. B ciydyae G0NbIIOro pacXoXKIeHHs ¢ pe3yibraTaMy IIEPBOTO U3MEPEHUS 3aMEHUTH PacT
MOJISIPU3ALMOHHYIO KPUBYIO aHAJIOTHYHBIM crocoboM. PacTBop ciuTh B cTakaH, Tak Kak OH OyleT UCIOIb30B
(buIBTpOBaATLHON OymMaroii.

3. Manee paGouwii 351eKTPOl BHOBb OTHIM(OBATH U 00E3KUPHUTDH Al[ETOHOM, MTOCIIE YEr0 HAHECTH KAIUTIO M:
ITAB, ykazanHbIM BbILIE crIocOO0M. Briiepskats anekTpon Ha Bo3ayxe 15 munyT. Ilocie 3Toro nomecTuTs 37
U 3aTeM NuneTkoi Ha 50 MJI OCTOPOXKHO 1O CTEHKE SIUEHKH 3aIUTh pabounii pacTBOP, UCTIOJIB30BAaHHBIH B ITpX
pacTBopa 3JIEKTpoIHTa JoKeH ObITh Ha 1,0 - 1,5 ¢M BbIIIIe BEpXHEro CII0sl IJICHKU Ha IEKTPOojie. 3aroIHUTE
KanmuisipoM JIyrTuHa pacTBOPOM JIEKTPOJIUTA U CHATH MOJISIPU3ALMOHHBIE KPUBBIE, KaK ONMKCAHO B 11.2. Pe3)y
Tabnuiy. PacTBop cIuTh U3 SYEHKH, SJEKTPOJ] IPOTEPETh U BHICYIIUTD.

4. Jlanee pabouwuii 37€KTPOT BHOBb OTHLIN()OBATH, 00€3)KUPUTH allETOHOM W HAHECTH CJION KOMITO3UIIUHA M
yKa3blBaeTCs npenojasareneM). Jlanee nocTynuTh Tak xke, Kak yKa3aHo B II. 3.

5. Bce nonspusaniMoHHbIE KpUBbIE HAHECTU HA OJUH I'pa)MK HA MUJJIUMETPOBOI Oymare v OLIEHUTb BIIHSE
MAacCJISIHOM KOMIIO3UIIMM Ha CKOPOCTH KATOJHOTO ¥ aHOAHOTO MpoLeccoB Ha ctanu CT3 B pacTBOPE 3IEKTPOIY
MOCTOSIHHOTO IIOTEHIIMAJIA B KATOJHOW ¥ aHOJHOM 00JIaCcTAX U ONPENENIUTh 10 Ipa(UKy TOKH, COOTBETCTBYIOI
C MOJIAPU3ALMOHHBIMYA KPUBBIMU B AaHOJHOM M KaTOAHOM oOnacTsax. Pe3ynprarsl npeacTaBuTh B TAOIMIIE THII:
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[Tpumeuanue. B mporpammuoe obecnieuenue norenuoctara [IPC-PRO 3an0keHb OMHOBpEMEHHOE 0TOOpax
MOJTyYEHHBIX JIAHHBIX, coXpaHeHue ux Ha nucke 1K, a Taxke pacmeyarka ucxoaHoi rpaduyeckoii nHbopMmar

[1] Ucnons3oBanue aneToHa, oTHocsmerocs k Tadmure I11 criucka IV mpexypcopos, 060poT koTopsix B Pocc
OTHOULIEHUY KOTOPBIX YCTAHABINBAKOTCS MEPBI KOHTPOJIS B COOTBETCTBUH C 3aKOHOAATENBCTBOM Poccuiickoit
noroBopamu Poccutickoii @enepannu, periaMeHTUPYETCS JEHCTBYIOIIMM 3aKOHOJATEILCTBOM U COOTBETCTRY
HOPMATHUBHBIMH aKTaMU YHUBEPCUTETA

OmnpbiT 4. 3yueHne KNHETUKH 3JIEKTPOIHBIX MPOIIECCOB HA CTAIU B BOIHBIX BBITSYKKAX MACISTHON KOMITO3HIIF
1.ITosny4unTh BOAHYIO BBITSKKY 3allUTHOW KOMIO3UIMM (TI0 YKa3aHUIO IIPENOAaBaTellsd Wi TOH, C KOTOPOil 1
3TOU 1LIEJIBIO B JICTUTENbHYIO0 BOPOHKY C pyOamkoit 3anuBaroT 50 M 3alIUTHON MACISHOW KOMIIO3UIIMH U Ta
MIEPEMEILMBAIOT NIPU 33JJaHHOW TeMIlepaType CTEKJISIHHOM Memaykoil B TedeHue 30 MUHYT. 3aTeM Mewam
JIEJINTENBHON BOPOHKH BBIIECPKUBAIOT I pas3jerneHus B TedeHue | yaca. Ilocne oTcranBaHusl ClIMBAaOT HU
XJIOpUJ HaTpus 10 KoHueHTpauuu 0,5 M.

2. 3auTh TONXYYEHHBIH PACTBOP B ANIEKTPOJIUTHUECKYIO SUEHKY, IOMECTUTh B Hee 3JIEeKTpoabl (pabouuil u
CHSTHIO TIOJISIPU3ALIMOHHBIX KPUBBIX, KaK yKa3aHo B II. 1 ombITa 1.

3. CHATH MONSPU3ALMOHHBIE KPUBBIE TI0 METOUKE, ONMCAHHOH B I1. 2 OMbITa 1, pe3ynpTraThl 3anKcaTh B Ta0M

4.Ha ogHoM rpaduke Ha MUJUTUMETPOBOM Oymare u300pa3uTh MOJSIPU3AIMOHHBIE KPUBBIE, TTOTYYCHHBIC HA C
2 IS HE3aIIUIIEHHON TOBEPXHOCTH CTAJIM, CPABHHUTH B YCIOBHSAX MOCTOSHCTBA TIOTEHIIMAJIA KAaTOIHbBIE U aH
Kak omnucaHo B 1.4 onkita 3.

5. Caenatb BBIBO/IBI 00 U3MEHEHUHU CKOPOCTEN AIIEKTPOIHBIX MTPOIIECCOB B BOAHOM BBITSKKE MACIISTHON KOMII(

1 4. OueHka 3aIUTHBIX CBOMCTB MACJSHBIX KOMIIO3UIIMNA METO/IAMU UMIIETAHCHON CIIEKTPOCKOIHH.

[lenb paboOThI: OCBOUTH METOJUKY OLEHKHU 3alIUTHBIX CBONCTB MACIISIHBIX KOMITO3UIIUH C ITOMOUIBIO CLIEKTPO!
UMIIE/IaHCa.

[Tnan paGoThI:

A) Comocrasnenue rogorpaoB UMIIEIaHCca U TAPaMETPOB SKBUBAJICHTHOM CXEMBI JJIS1 YUCTOTO METaJljIa U M
b) [IpoBeaenue pacueTon

B) 3ammra u opopmiieHre oryera

O6opynoBaHue U PeaKTUBBIL: 4eiika, pabounii AIEKTPOJ] U3 CTAJIM WIH APYTroro MeTasia, 3JeKTPOXUMHUYECKa
MOJISIPU3ALMOHHBIX KPUBBIX, 3 % pacTBOp Xjiopuaa HaTpus, aileToH[ 1], Macia (MHAyCcTpHaibHOE, TpaHCHOPNM
(MMO)), uHruOUTOP AJI BBEACHHS B Maciio (110 YKa3aHHUIO MPEIo/1aBareis), IMHKOBBINA MOPOIIOK, TPa(UTOR
AIIEKTPO]] CPAaBHEHUS, BCIOMOTaTeIbHBIH IJIATUHOBBIN MEKTPOJI, U3MEepUTEIbHAs anmnaparypa ¢upmMsl Solarti
Pabota BemmonHseTcs Ha umrnenancmerpe 1255 Solartron B kommuiekTe ¢ moreHnuoctarom 1287 Solartron, c
1. CHATBH CHEKTp UMIIETaHca IS AIEKTPOIOB 0€3 MOKPBITHS, C MOKPHITHEM MAcCIIsSIHOW IUICHKOW 0e3 HarioJ
KOMHO3I/ILIHCI>'I C HAaITIOJIHUTCIIEM. I[J'I}I 9TOT'0 IMMPOBCCTU U3MCPCHUC UMIICAAHCA UCCICAYECMOIo MCTaJlJIa IIpU

XJIOpHUJa HAaTPHA.

2. TlonayuuTh NOJSPU3ALMOHHBIE KPHUBBIE B UCCIEAYEMOM pacTBOPE Ha 3JEKTpoje O0e3 MOKPBITHA, C TIO0]
HATIOJHUTENS U C MOKPBHITUEM MACIISIHOM KOMITO3UIIMEN C HATIOJIHUTEIIEM.

3. [IpuBecTH 3KCHEpUMEHTAIBHO TMOMy4YeHHBbIE nuarpamMMmbl HaiikBucTa ais snexTpona 0e3 MOKPBITHSA, C

MOKPBITUEM TUICHKOM MaclIIHON KOMITO3UIIMU ¢ HamoJHuTeNneM. [IpoBepuTh NpUMEHUMOCTh NIPUBEICHHBIX B
cxeM. [Ipu ynoOBIETBOPUTENHLHOM COBMAJACHUU SKCIEPUMEHTAJIbHBIX TOAOTPaQOB U PAaCCUUTAHHBIX MO HUC
TaONMIBI CO 3HAYEHUSIMU BCEX AJIEMEHTOB CXEM U CJENaTh BBIBOJBI O BIMUSHUM MACISIHOM TUIEHKH U IUT
noBesieHue ctayiu. Ecnu ucnonb3yeMble SKBUBAJIEHTHBIE CXEMbl HEJOCTATOYHO XOPOIIO OMKCHIBAIOT JKCIIE]
M3YYEHHBIX CUCTEM, MOMBITAUTECH X MOAU(MUIIUPOBATH U MPUBECTH COOTBETCTBYIOIINE HOBBIM CXEMaM BeJlk
4. IlpuBectu rpaduKu NOJISAPU3ALUOHHBIX KPUBBIX, TOTYYCHHBIX B UCCIIEAYEMOM PacTBOPE Ha 3IEKTpoe O¢
IJICHKOM 663 HAITOJIHUTCIIA U C IMOKPBITUCM MAacJISIHOH KOMHO3I/II_IHGI>'I C HAIIOJIHUTCJIIEM. OI_[CHI/ITB BIIMAHUC
KaTOAHBIX ITPOLCCCOB.

5. C,Z[CJ'IaTI) BbIBOJbI, COITOCTaBHUB JaAHHBIC HMHeHaHCHOﬁ CIICKTPOCKOIINHA 1 MMOJAPU3aIMOHHBIX KPUBLIX.

15



16

[1] Ucnionk3oBanue ameroHa, otTHocsierocs k Tabnwume 11 criucka IV mpexypcopoB, 060poT KoTopsix B Pocc
OTHOILIEHUHU KOTOPBIX YCTAHABIMBAIOTCSI MEPBI KOHTPOJISL B COOTBETCTBUH C 3aKOHOJATENLCTBOM Poccuiickoit
norosopaMu Poccuiickont @enepannu, peNIaMeHTUPYETCS AEUCTBYIOIIHUM 3aKOHOAATEILCTBOM U COOTBETCTBY
HOpMaTHBHBIMU aKTaMU YHHMBEPCUTETA

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. UIHruburtops! A CIIJIaBOB YEPHBIX METAIIIOB.
2. Coznanue MHTHOUTOPOB aTMOC(EpHON KOPPO3UH, IPUTOJHBIX KaK JJIS YEPHBIX, TAK U IIBETHBIX METAJJIOB.
3. KOMIOHEHThI KOHCEPBALIMOHHBIX MaTEPUAIIOB, COCTOSIINX U3 PACTBOPUTENSA-OCHOBBI M MOTU(PYHKIIMOHAI

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

8 cemectp
* mocemaemMocth — 10 6amioB
*  TEKyIIMH KOHTPOJb — 50 6aymoB
KOHTPOJBHBIC CPE3BI — 2 cpe3a Mo 5 0aIIIOB KaXK I

npemMuaabHbie 0amisl — 10 6amoB
* OTBET Ha dK3aMeHe: He Oonee 30 GaioB

Pacrnipenenenue 6aioB mo 3aJaHusIM:

Ne Hazpanue Dopmbl Max. Mertoauka npoBeJeHUs 3aHITUS U OIIEHKU
T | TeMbI/ BUI TEKymer | KOJ-BO
MBI y4eOHOH 0 OaoB
paboTsI KOHTPOJ
s/ cpesbl
1. |VHrubouTOpHI Tectupo 4 Pemenne Tecta m3 15 Bompocos. 90 — 100% mpaBHIBHBIX
KHCJIOTHOM BaHUE orBeToB — 4 6aimna, 70 — 89 % - 3 6amra 50 — 69 % - 2 Ganna
KOPpO3UHU. 30 -49 % - 1 6ann menee 30% - 0 6amioB
nmabopar 5 Brimonaenne nadopatopHoii paboTel — 1 6aimt; odopMieHNe
OpHast pe3ynbTatoB B TeTpamum — 1 Oawi, OTBeTHI Ha 3
pabota TEOPETHYECKHUX BOMpO-ca TMPH 3alluTe J1abopaTopHOM
pabotel — 3 Gamna (mo 1 Gamly 3a MpaBWIBHBINA OTBET)OM
npe3eHTanuu — 1 6amr
2. |Murubupoan Ompoc 2 AKTHBHOE y4acTHE B 00CYXIEHUN TPOUICHHOTO MaTepHuania,
1€ KaTogHOTO BEpHBIC OTBETHI Ha BOIIPOCHI — 2 OaJa.
BBIJICTICHUS AKTHBHOE y4acTre B O0CYX/ICHUH MPONIEHHOTO MaTepuara,
BOJIIOpOZA HA HO B OTBETE NMPUCYTCTBYIOT HEKOTOPHIE OMMUOKH — 1 GaJw.
JKeese B Hexenanme ywactBoBarb B OOCYXXICHMH MPOHICHHOTO
KHCJIBIX Matepuana — 0 6aToB
CYIb(paTHBIX Jlabopar 5 Brimonnenne nabopatopHoii pabotel — 1 6amt; opopmieHue
A XJIOPUJHBIX OpHas pe3yapratoB B TeTpamu — 1 Oami, orBeThl Ha 3
cpenax. pabora TEOPETUYECKUX BOMNpOCa TpU 3ammre J1abopaTopHOM
pabotel — 3 6ayuta (mo 1 Gammy 3a mpaBUIIBHBINA OTBET)
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WNurubupoBan | KOLIOKB 5 CryneHT 0OHapyXHMBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOe U
W€ aHOJHOTO  |AyM(KOHT mIyOoOKoe 3HaHME MporpaMMHoro Marepuana. OTBer
pacTBOpEHHsT | pOJbHBII MOCTPOEH JIOTUYHO, Marepuan u3Jaraercs 4YeTKOo, SCHO,
xKeJes3a B cpe3s) XOpOLIMM  SI3BIKOM, apryMmMeHTHpoBaHo. Ha  Bompochl
KHCITBIX OTBEUaeT Kparko, AapryMEHTUPOBAHO, YBEPEHHO, II0
Cynb(aTHBIX CylIeCTBY — 5 06auIoB
Y XJIOPUTHBIX CryneHT oOHapyXKMBaeT JOCTAaTOYHO DIIyOOKHE 3HAHUSA
pacTBopax nporpaMMHoro Mmarepuana, OTBET TOCTPOCH JOTHYHO,
Marepuan M3JIaracTcs XOPOILIMM S3BIKOM, HO IPHU OTBETE
JOTMyCKaeT HEKOTOpHIE MOTPEIIHOCTH. Bomnpocsl,
3aJaBaeMbIe npernojaBaTenem, HE BBI3BIBAIOT
CYIIECTBEHHBIX 3aTpyIHeHUH — 4 Oasna
CTyneHT MOKa3bIBaeT HE JOCTATOYHBIA YpPOBEHb 3HAHHM
yu4eOHOTO W JIEKIIMOHHOTO MaTepHualia, 4YyBCTBYET ceOs
HEYBEpEHHO TpU OTBETE Ha BOMpochl. B oTBere He Bcernma
MPUCYTCTBYEeT  JIOTHKA, ApTyMEHTHl  TIPUBJICKAIOTCS
HEIOCTaTOYHO Beckue. Ha  mocraBieHHBIE  BOMPOCHI
3aTpyAHSIETCSI C OTBETaMH, IIOKa3bIBa€T HEIOCTATOYHO
1yOoKue 3HaHus — 2 — 3 Oasna
CtyneHT mokasbIBaeT Ciadblii ypoBeHb NPOo(hecCHOHATBHBIX
3HaHWi. HeyBepeHHO M JIOTHYECKH HEMOCIIEA0BaATENEHO
u3araeT  Marepuan.  HempaBuibHO — OTBewaeT — Ha
MOCTaBJICHHBIC BOPOCHI MU 3aTpynHsETCS ¢ OTBeToM — 0 —
1 6amn
- 1 6amn
MmeHee 50% - 0 H6amnos
JlaGopar 10 Brimonaenne nabopatopHoii paboThel — 1 6aimt; odopMieHHEe
OpHast pe3ynbTaToB B TeTpamm — 1 Oami, 3amura 1abopaTropHOM
pabota paboTsl — 1 Gamn
Bmstane Tectupo 4 Pemenne Tecta u3 15 BOmmpocos.
CTPYKTYpBI BaHUE 90 — 100% mpaBUIBHBIX OTBETOB — 4 Oaina,
OpraHUYeCKU 70 — 89 % - 3 Gamna
X COEIMHEHUM 50 - 69 % - 2 6anna
Ha 30-49 % - 1 6amn
WHTHOUPYIOII menee 30% - 0 6amnos
e CBOWCTBA. Omnpoc 2 AKTUBHOE y4yacTue B 00CYKIICHHH MPOHJEHHOTO MaTepuana,
HepsuaHoe» BEpHBIE OTBETHI Ha BOIIPOCHI — 2 Oasia.

u AKTUBHOE y4yacTue B 00CYyKJICHHH POHJECHHOTO MaTepuana,
«BTOPUIHOC» HO B OTBETE MPHUCYTCTBYIOT HEKOTOPHIC OMIMOKY — 1 Ga.
MHTHOMpPOBaH Hexenmanme yuacTBoBaTh B OOCYXKICHHHM NPOWICHHOTO

ue. Marepuaia — 0 6amioB
Pe3onancHsie Ompoc 2 AKTHBHOE y4acTHE B 00CYXIEHUH TTPOUICHHOTO MaTepHrania,

» BEpHBIC OTBETHI Ha BOIIPOCHI — 2 OaJa.

MTOTEHIHUAITBI AKTHBHOE y4acTre B O0CYXIEHUH MPONIEHHOTO MaTepuara,
Kak (hakTop HO B OTBETE MPUCYTCTBYIOT HEKOTOPHIE OMMUOKH — 1 Gaw.
TeJIeHAPaBI Hexenanme ywactBoBarb B OOCYXICHMH MPOHIACHHOTO
€HHOTO Matepuaia — 0 6aToB
mombopa
WHTHOUTOPOB
KOppO3UHn
METaJIOB.
Bnusaue Tectupo 4 Pemenne Tecta u3 15 BOmpocos.
PUPOABI BaHUE 90 — 100% mpaBUIBHBIX OTBETOB — 4 Oaina,
pacTBOpUTEN 70 — 89 % - 3 Gamna
sl Ha 50 - 69 % - 2 6anna
WHTHOUTOPHO 30-49 % - 1 6amn

e JIeUCTBHE

menee 30% - 0 0aioB




ITAB.

18

Ompoc

AKTHBHOE y4yacTue B 00CYKJICHHH MPOHJEHHOTO MaTepuana,
BEpHBIE OTBETHI HA BOIIPOCHI — 2 Oasia.

AKTHBHOE y4yacTue B 00CYyKIICHHH MPOHJEHHOTO MaTepuana,
HO B OTBETE MPUCYTCTBYIOT HEKOTOpBIE OLIHOKH — 1 Oas.
Hexenmanme yuacTBoBaTh B OOCYXKICHHHM NPOUICHHOTO
Marepuaia — 0 6amioB

HNHrunbouTops!
arMocdepHoi
KOPPO3HH.
Koncepganuo
HHbIE
MarepHabl.

KOJLJIOKB

HYM(KOHT

POJIbHBII
cpe3)

CryneHT oOHapyXHUBaeT BCECTOPOHHEE, CHCTEMATHICCKOE U
rIy0oKoe 3HaHWE TIporpamMMmMHOrO Marepuana. OTser
MOCTPOEH JIOTUYHO, Marephall H3JIaraercs 4YeTKO, SCHO,
XOpOIIMM  SI3BIKOM, apryMeHTHpoBaHO. Ha  Bompocsl
OTBEYAaeT KpaTKo, AapryMEHTHUPOBAaHO, YBEPEHHO, IO
CyIIecTBY — 5 6aioB

CryneHT oOHapy)XMBAaeT JIOCTAaTOYHO TIIYOOKHE 3HAHUS
mporpaMMHOTOo Matepuana, OTBET TOCTPOEH IJIOTUYHO,
MaTepuan H3JIaraeTcsd XOPOIIMM S3BIKOM, HO TPH OTBETE
JOITyCKaeT HEKOTOpBIe MTOTPETITHOCTH. Bompocs,
3a/laBaeMbIe MperoaBaTesnem, HE BBI3BIBAIOT
CYIIECTBCHHBIX 3aTpyaHEHUH — 4 6amia

CryneHT TmOKa3blBa€T HE JOCTAaTOYHBIA YPOBEHb 3HAHHUU
y4eOHOTO ¥ JICKIIMOHHOTO MaTepwalia, UYyBCTBYET CeO0sl
HEYBEpPEHHO NpH OTBETE Ha BOMPOCH. B oTBeTe He Bcerna
MPUCYTCTBYeT  JIOTHKA, apryMeHTHl  TPUBJIEKAIOTCS
HEJOCTAaTOYHO Beckwe. Ha  mocTaBleHHBIE  BOMPOCHI
3aTpygHSIETCSl C OTBETaMHM, TIOKa3bIBa€T HEJOCTATOYHO
mry0okue 3HaHus — 2 — 3 Gamra

CTyneHT TToKa3bIBaeT CIa0bIii YPOBEHD MPOdheCCHOHATBHBIX
3HaHUM. HeyBepeHHO M JIOTMYECKH HEMOCeI0BaTeIbHO
uW3maraer  Marepuan.  HempaBuibHO — OTBewaeT — Ha
MTOCTaBJIEHHBIE BOMIPOCHI WM 3aTpyIHSAETCS ¢ oTBeToM — 0 —
1 Gamn

- 1 6ann

menee 50% - 0 6amnoB

nabopar
opHas
pabora

10

Brimonnenne maboparopHoit paboter — 1 6am; odopmiieHue
pe3ynbratoB B TeTpagu — | Oami, OTBeTHl Ha 3
TEOPETUYECKUX BONpOca MpH 3alluTe J1a0OpaTOpHOM
pabotel — 3 Gayuta (mo 1 Gayty 3a mpaBUIBHBIN OTBET)Haa,
HEeKaye-CTBEeHHOW npe3eHTanuu — 1 6asmn

ITocemnaemoctb

10

10 6amnoB — crynent nocetui Bce 100% 3ansTuit

IIpeMuansHBIC OaITHI

10

JIonOoNHUTENbHBIE MPEeMUATbHBIE OaJIlbl  MOTYT  OBITh

HAYMCIICHBI 32 BBITIOJIHEHWE TBOPYECKHX 3aJaHUd Ha
BBIOOD:

1. Co3mamme  oOydJaromero pojdka II0  TEMAaTHKE
JVCTTUTUTAHBI

2. Pa3pabotka online-TpeHaskepa 1o TeMaTHKE JUCITUTLUTHHBI

10.

OTBeT Ha PK3aMCHE

30

10-17 ©annoB — CTyAEHT PacKpbUl OC-HOBHBIE BOIPOCH U
3aJaHus OMJIeTa Ha OLICHKY «YIOBJICTBOPUTEIIHLHOY

18-24 ©annoB — CTyAEHT PacKpbUI OC-HOBHBIE BOIPOCH U
3aJaHus OMJIeTa Ha OLIEHKY «XOPOILOY,

25-30 GamIoB — CTYAEHT pacKpblUl OCHOBHBIE BOIMPOCHI U
3aJaHus OMJIeTa Ha OLICHKY «OTIAMYHOY.

11.

NuaauBuayanbHble
3aJIaHMs, C IIOMOIILIO
KOTOPBIX MOXKHO

HaOpaTh

JIOIIOJIHUTEIBHBIE
OaJuTel Ha DK3aMEHE

50

CTyoeHT MOXKET TPEJOCTaBUTh BCE 3afaHUS TEKYIIETro
KOHTPOJISI T KOHTPOJIBHBIE CPE3bI

12.

Uroro 3a cemectp

100
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Hrorosas ornenka mo sk3ameHy BbicTaBisieTcss B 100-0aibHON 1IKajae U B TPAAUITMOHHONW YETHIPEXOaJUIbE
PEUTHUHIOBOM OLIEHKH I10 IUCUUIUIMHE B TPAJAULMOHHYIO YEThIPEX0aUIbHYIO OCYIIECTBIISETCS CIAEIYIOINM O

100-6ayuipHasA cucTeMa TpanuimonHas cuctema
85 - 100 6ammoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosneTrBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KOJIJIOKBUYM

Tema 3. MHrHOMpoBaHWE aHOIHOTO PACTBOPECHHUS KeJle3a B KHCIBIX CyTb(aTHBIX U XJIOPHIHBI
Bonpochl K KOJLUIOKBUYMY
1. Tlokazarenu, xapaktepusyromue 3pGHEeKTUBHOCTh HHTHOUTOPOB.

2. Huruburopusie 3¢dextrl. Beipaxxenuit ko3dduiimenTa TopMoKeHUs KaTOIHOTO MPOoIecca U CKOPOCTH 1
0J10KHPOBOYHOM U Y 1-3dexrax.

3. Pacuer Ayl no Agxop no Aurponosy. Mcnions3oBanue Ayl 1is pTyTu Ais pacyera y ApyTrux METAIIOB
MOAX0/a.

4. HmnenancHas crniekrpockonus. Onpenenenne CTeneH: 3a0IHEHUs TOBEPXHOCTH HHTHOUTOpOM ® Ha M
MHTUOMPOBAHHOM Cpejie.

5. Anammus uzorepm ancopouuu [TAB Ha meramiax. Kpurepuu, ucnonb3yeMble 15 ONPeeICHHs TUIIA U3C
6. TunuuHble THTUOUTOPHI KUCIOTHON KOPPO3uHU U UX 3P dekThl (Tabnuma). hdexT cuHepruzma.

7. MexaHu3M KaTOIHOM ACTOISPU3ALMU B KUCIBIX Ccpelax. Pacuer kpurepuaabHbIX BEJIUYHUH.

8. Kunernka ancopbumu [IAB mpu HMHrHOMpOBaHWM KAaTOMHOTO BBIJEJICHUS BOAOPOJa (OCHOBHBIE TH
COOTBETCTBYIOIIME KHHETHUECKHUE H30TEPMBbl, COYETaHUE C OJIOKMPOBOYHBIM U HHEPIeTHUECKHUM JEHCTBU
MO3BOJISIONINX TpadUUeCKyr0 IPOBEPKY, TpaduKm).

9. MexaHu3Mbl aHOAHOTO pacTBOpeHHs kene3a (MexaHusM PpymkuHa, Xomcnepa, bokpuca, Komorsipk
MexaHU3Mbl). BbIBOJ KHHETUUECKUX YPaBHEHUM.

10. WHrubupoBanue aHOTHOTO PACTBOPEHUS JKee3a:

A) B KHCIIBIX CyJb(aTHBIX cpeaax;

b) B KHMCIBIX XJIOPUAHBIX pacTBOpax.

Tema 7. Uurubutopst armochepHoii koppozuu. KoncepBamoHHbIe MaTepHaIbl.
Bomnpocsl K KOJIOKBHYMY
[Torenmman HyneBoro 3apsaa u 3pPeKTUBHOCTb HHTUOUTOPOB.
BrnusiHue cTpyKTyphl OpraHN4eCKHUX BEIECTB HA MHTMOUPYIOLIME CBOWCTBA.
Pe3onaHcHBIE TOTEHIMATBI KaK (PakTop moadopa MHTHOUTOpA.
«IlepBruHOE» U KBTOPUYHOE» UHTMOUPOBAHHUE.
CBs3b HHT'HOMPOBAHHUS CO CTUMYJIMPOBAHUEM KOPPO3UU OAHUMU 1 Temu ke [TAB.
BrustHre mpuposl pacTBOpUTEINS HA MHTHOUTOpHOE AckicTBue [TAB.

o

Knaccudukanus u Mmexanusm armocdepHoit koppo3uu. KonneHcanus Biard Ha IOBEpXHOCTH MeTasuia. |
KIIMMATHYECKHUX YCIOBHI Ha KOPPO3UIO METAIUTOB. BHemmHue hakTopsl arMochepHOl KOPPO3HH.

8. 3ammra oT atMoc(epHON KOPPO3UHU UHTMOUTOpaMH (UEPHBIX U LIBETHBIX METAJJIOB), MHTMOMPOBAaHHBIME
MAacCJISIHBIMU TOKPBITHSIMH.

9. HurubupoBaHue KOPpO3UH B HEHUTpalIbHbIX cpenax. [laccuBanus MeTamioB MHTMOUTOPAMU-OKUCITUTEIS

10. HarubGupoBaHue KOPPO3UH B HEUTPAIBHBIX cpenax. [laccuBarius MeTaaioB B IPUCYTCTBHH MHTUOUTOf
TPYAHOPACTBOPUMBIE COECAMHEHUS
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WurubupoBanue KOppO3UU MOCPEICTBOM 3aMEUICHUS KaTOAHOM peakiui. 3aKOHOMEPHOCTH Pa3BUTHS

MCTAJIJIOB I/IHI‘I/I6I/ITOpaMI/I.

JabopaTropHasi padora

Tema 1. UTHTHOUTOPHI KHCIIOTHOW KOPPO3HH.

JlonoTHNTe IbHbIE BONPOCHI /151 JIa0OpPaTOPHBIX padoT

NN R DD

A o e

NN R DD

VYkaxxuTe crnocoObl 3alIUThl METAJIIIOB OT KOPPO3HH.

UYrto Takoe KOPpO3UOHHBIE AMATPAMMBI JBaHCAa, JIs YETO UCIIOIB3YIOTCS?

N306pa3ute auarpaMmbl JBaHca C pa3IUYHBIM THIIOM KOHTPOJISL.

[pomnntocTpupyiite AeicTBHE HHTHOUTOPOB Ha CKOPOCTH KOPPO3UH C IMTOMOILBIO AHarpaMM DBaHCa.
B dyem npuumnHa mporecca KOppo3ur METaIIOB?

[lepeuncnure criocoObl BEIpaXKEHHUsI CKOPOCTU KOPPO3HH.

Kak xapakrepuzyetcst 3(HeKTHBHOCTh HHTHOUTOpA?

[lepeuncnnre HHTUOUTOPHI KOPPO3UHU AJIST HEUTPATBHBIX U KUCIIBIX CpEI.

Tema 2. MHruOupoBaHue KaToJHOTO BBIACICHHUS BOJOPO/IA HA XKeJle3e B KUCIIBIX CYIb(paTHBIX U XJ
3anummre ypaBHeHus Donbmepa, Tadens u ['elipoBckoro.
UeMm BBI3BIBAETCS BOJOPOJHOE OXPYyTUMBAHUE MeTas1a?
UTo Takoe HaBOJAOPOKMBAHUE MeTasa?
Kakwue BemiecTsa ABISIOTCSA CTUMYJIATOPAMU HABOJOPOXKUBAHUS CTAIN?
KakoB MexaHu3M AEHCTBUSI CTUMYJISITOPOB HABOJAOPOKUBAHUS ?
Kak skcriepuMeHTanbHO ONpeAensieTcst KOIMUECTBO BOAOPOAa, MU (HYHIUPYIOLIETO B CTAIBHYIO MeMOpar

Tema 3. MuruGupoBanue aHOIHOTO PACTBOPEHHUS JKeJle3a B KHCIBIX CyTb(aTHBIX U XJIOPHUIHBI
KakoBBI OCHOBHBIE CTPYKTYpPHBIE JJIEMEHTHI, HCIIOJIB3yEMBbIE B METO/IE UMITEAAHCHOM CIEKTPOCKOITHH?
Uro mpencrasnseT coboii ronorpad nmnenanca (auarpamma Haiiksucra)?
[IpuBenuTe MprMepbl SKBUBAJICHTHBIX CXEM, MOJICIIUPYIONIUX MTPOIECC KOPPO3UH METALIA U OOBSCHUTE
Kak n3Mensiercss eMKOCTh IBOMHOTO CJI0s1 IPH aJICOPOIIMH HHTUOUTOPA.
O yeM TOBOPUT POCT CONPOTHUBICHUS MIEPEHOCA 3apsia aHOJHOM peakuy Py BBEJCHUN HHIHOUTOpa?
Korna M0O)xHO MCTIOIB30BaTh CONMPOTHUBIICHHUE MIEPEHOCA 3apsia aHOAHOM peakIiy I pacuyeTa 3aIluTHO!
C 4eM cBA3aHO CHM)KEHHE CKOPOCTH KOPPO3UH CTAIM BO BPEMEHH B CEPOBOJJOPOIHBIX M YIIICKHUCIOTHBIX
B yem cyniHocTh MeTOa pa3/ieneHus BKIaI0B UHTMOUTOPA U IJICHKH MPOAYKTOB KOPPO3UH B 3AITUTHBIY

pacTtBopax?

9. Tlokaxxure cXxeMaTHYSCKH BO3MOXKHOCTD Pa3saACIICHUA 5TUX BKIIAI0B.

A e B Al o

Tema 7. Unrubutopst armochepHoii koppozuu. KoncepBamoHHbIe MaTepHaIbl.
HazoBute trmsl atMochepHOil KOPpO3HH.
ITo kakoMy MexaHU3My IpOTeKaeT arMoc(epHast Koppo3us?
Kakue hakTopsl BIUSAIOT Ha CKOPOCTh aTMOC(epHON Koppo3uun?
HazoBute MeToab! 3alUTH OT aTMOC(HEpPHON KOPPO3HH.
Kakue nHruOuTOpHI NCIIONIB3YIOTCS JJIS 3aIIUTHl OT aTMOC(EpHOI KOPPOo3Uu?
C yeMm cBsI3aHO BOIONOMIONIEHUE MACISIHBIMA KOMIIO3ULIUAMHU?
Kakum TpeboBaHusAM JAOKHA YIOBIETBOPITH MONU(PYHKIIMOHAbHAS J00aBKa K Maciam?
Uro takoe 3pdexT nocnenencTBus?
Kak onpenenuth TONMIUHY MacIsTHOM IUIEHKH, HAHECEHHON Ha TTOBEPXHOCTh METAJUTMYECKOTO 00pasia?

Omnpoc
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Tema 2. MHruOupoBaHue KaToJHOTO BBIACICHHUS BOJOPO/IA HA YKeJle3e B KUCIIBIX CYIb(aTHBIX U XJ
Bomnpocs! a1 onpoca
B kakux xoopauHarax JMHEHHBI H30TepMBI aacopOimu Jlenrmiopa, Temkuna, @pymxuna?
JU1s 4ero npoBOIUTCS JIMHEAPU3ALMsI N30TEPMBbI acopOLuun?
Kak Biustier pH Ha xapaxtep ancopouuu [TAB?
Kak BiusieT aHMOHHBIN COCTaB cpefibl Ha XapakTep aacopouuu [TAB?

AN

Kakne MHruoUTOpHI UCTIONB3YIOTCS B KAUECTBE MOJIEIBHBIX OOBEKTOB ISl H3YUCHHUSI KaTOJHOTO BBIZICIICH
Cynb(haTHBIX U XJIOPUAHBIX Cpeaax?

6. Kaxk Biuser no0aBka raJoreHuI-nOHOB B KUCIIbIE CyNb(aTHbBIE CpeIbl Ha KaTOIHOE BbIIEICHUE BOAOPOIE
7. IlpuBeaurte npumepsl nposiBieHUs 3G PeKTa CUHEPru3Ma IPU HHTHOMPOBAHUHN KOPPO3UH.

8. Kaxkue TUIIBI IOBEPXHOCTH METaJUIa BBIACISAIOT MPH OLICHKE aCOpOIMKU HHTHOUTOPOB?

9. Ilepeuncnure OCHOBHbIE TUIIBI KHHETUYECKUX U30TEPM IIPU aIcOPOLIUN HHTUOUTOPOB.

10. Kak rpaguuecku mpoBepUTh COOTBETCTBHE a/1COPOIIMY KOHKPETHOTO HHTMOUTOpA ONPEICTICHHON
KUHETHYECKOMY YPaBHEHHUIO

Tewma 4. BnusiHue CTPYKTYPBI OPTaHMUECKUX COCTMHEHNUN Ha MHTHOUpYIolue cBoicTBa. [lepBuuHoe» u
Bomnpocsl 1151 onpoca
1. Teopus Xakkepmana. CBsi3b MEXKY aJICOPOMPYEMOCTBIO BEIIECTB M X MHTHOUPYIONIEH CITOCOOHOCTHIO,

2. Mepa 31€KTPOHHOM TUIOTHOCTH Ha (PYHKIIMOHAIBHOM aroMe. Vcrons3oBanue ypaBHeHus 'ammera B ucc
COTPYIHUKAMH.

3. JlokazaTenbCTBa BTOPUYHOIO MHIMOUPOBAHUS.
4. CBs3p MHTUOMPOBAHMS CO CTUMYJIMPOBAHUEM KOPPO3UK onHUMHU U TeMu ke [TAB. BeiBog dpopmyi.

5. AmnHanu3 ypaBHEHUs] KHHETHKU KaTOJHOTO BBIIEJIEHUS BOAOPO/A C TOUKHU 3PEHHUS BHISCHEHHS] MHOKUTEJIE!
CTUMYJIMPYIOIIEE ACHCTBHE.

6. brnokupoBouHsli, sHepreTudeckuii 1 EMe-H 3 @exTbl, ¢ Toukn 3peHus OJHOBPEMEHHOTO IeHCTBHSL.

Tema 5. Pe3oHaHCcHBIE» MOTEHIIHAIBI KaK (DaKTOp LEJICHANPABICHHOTO 0A00pa MHIMOUTOPOB KOf
. UTO Takoe pe30HaHCHBIN MOTEHIAT?
. ITouemy Genzodenon u Gpypdyporn ancopOupyroTcs Ha IUHKE MPAKTHUECKU OAMHAKOBO, HECMOTPSI Ha PasH
. Uem 00BsICHsIETCS HAIMYKE HECKOJIBKMX MAaKCUMYMOB Ha KPHUBOH 3aBUCHMOCTH a/1COPOLIMU OT MOTEHLIUAIIE
. B xakux ycnosusax E.A. HedaeBbiM ObUTH OTIpe/iesieHbl Pe30HAHCHBIE MTOTEHIHAIBI?
. Kak cBsi3aHBI BeIMUMHBI pE30HAHCHOTO noTeHuana ¢ AGasc BemecTBa U TiApOPHIbHOCTBIO IOBEPXHOCT
. IIpn KakuX yCIOBHSX IEKTPOHHOE CTPOCHUE OPraHUYECKUX MOJIEKYJI B MEHBILIEH CTEIICHU BIIUAET HA aJC

AN U A~k W -

. Kax E.A. HeuaeBbIM oCymIecTBIISIICS LIeJICHATTPABICHHBINA 1MO100p HHTHOUTOPOB JJIA XKene3a?

Tema 6. BnusiHue puposl pacTBOpUTENISE HA MHTHOUTOpHOE neticTeue [1AB.
. KakoBa posb coOCTOSIHMSI MOJIEKYT PACTBOPUTENS B ABOMHOM 3JIEKTPUUECKOM CJI0€ B KHUHETUKE U MEXaHU3M
. Kakue merasnibl OTHOCSTCS K COMBbBOPUIBHBIM?
. Kakue Meramibr oTHOCSTCS K COMBbBOPOOHBIM?

A W NN =

. Kak mpoucxoaut nuccormatuBHas aacopouus MP Ha moBepxHocTH MeTauia? Yemy B 3TOM cilydae paBeH
Bozopoaa?
5. KakoB Mexanu3m HeoOpaTuMoin xemocopOuu mojekya MP Ha meranie ¢ nectpykuueit?

TecTupoBanme

Tema 1. UTHTHOUTOPHI KHCIIOTHOW KOPPO3HH.
Tect
1. Ha kakux meTamiax npeuMyIleCTBEHHO U3y4yaaach KUHETHKA 3JIEKTPOIHBIX IPOLECCOB, B TOM YUCJIE, B I
1) Ha pTyTH U aMajbramax;
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2) Ha YEpHBIX METAIIIAX;
3) Ha LIBETHBIX METaJUIAX;
4)na Ptu Ir.
2. Uto xapakTepu3yeT KOHCTaHTa «a» B ypaBHEHUHU U30TEPMBI afcopOrun OpymMkuHa?
1) B3ammozeiicTBrE MEXKITY aICOPOUPOBAHHBIMU YACTUIIAMU;
2) KOHCTaHTY aJICOPOIIMOHHOTO PAaBHOBECHS,
3) PHEpPreTUYECKY0 HEOAHOPOAHOCTh IOBEPXHOCTH;
4) TadeneBCKU HAKJIOH MOJSPU3ALMOHHBIX KPUBBIX.
3. 3a cuet kakoro 3ddexra 706aBKa raJloreHUI-MOHOB K CEPHOKHUCIIOMY PacTBOPY MOBBIIIAET MEPEHAPSKEH
1) y1-a¢dexr;
2) 6JIOKHUPOBKA;
3) usmeHenue >Hepruu cBsa3u Hazc ¢ Fe;
4) kuHeTU4YeCKU Y PEKT.
4. Kakue > pexTsl HHTUOUTOPOB, IO AHTPOIIOBY, BBI3BIBAIOT HAUOOJIBIIIEE TOPMOKEHUE KOPPO3UOHHOTO PO
1) 6:10KMPOBOYHBIN U YHEPTETUUECKUIA;
2) KHHETUYECKUI U XUMUYECKUH;
3) usmeHenue TageneBcKux Ko3pPpUIneHTOB HaKIIOHA U KO3(D(PUIIMEHTOB MepeHoca;
4) u3MeHeHue YHePruy aKTUBALIMHU U MOPSI/IKA peakluy 10 KOMIIOHEHTaM pacTBoOpa.
5. Kax nassiBaetcs ko3 dunuent f B ypaBHeHHH n30TepMbl agcopOiun TemkuHa?
1) paxTop sHEpreTUIECKON HEOTHOPOTHOCTH;
2) k03¢ GUIHEHT IepeHoca;
3) TadeneBckuii kK0O3PGUIIUESHT HAKIIOHA;
4) arTpaklMOHHAs MMOCTOSTHHASL.
6. Ha kakyro ctaguio PBB oka3piBatoT 100aBKHM TalOT€HHUI-HOHOB B CEPHOKHUCIIBIA PACTBOP TOPMO3SIIIEE ek
1) paspsiz;
2) pekoMOMHAIIHS;
3) razoynaneHue;
4) mudyzus
7. Yto Takoe 3¢ ekt cunepruzma’?
1) B3aMHOE ycuJieHHEe 3alllUTHBIX CBOMCTB JIBYX BEILIECTB;
2) nojaBJIeHNUE OHUM BEILECTBOM 3aAIIUTHBIX CBOMCTB APYTOro;
3) BBITECHEHHE OJTHUM BEIIECTBOM a/ICOPOMPOBAHHBIX YACTHUI APYTOTO;
4) xuMHuecKasl peaklys MeX1y JAByMsl BEILIECTBAMHU.
8. Kak coueraercs agcopOuus naruoutopa 1 OH- Ha MOBEpXHOCTH kejie3a B 3-X CTAAMIMHOM MEXaHU3Me aH
1) B mepBoii cranuu agcopoupyercs OH- u uarudutop;
2) B 1 ctamuu aac-cst MHTUOUTOD;
3) BO BTOpO#i cTaauu aJic-Csl HHTUOUTOD;
4) Bo BTOpO# cTaauu agcopoupyercss OH- u uHrHOUTOD;
9. Ilouemy yBenuueHue pazmepa MOJIEKYJ HHIMOUTOPOB BCIICACTBUE BBEICHHS KPYTTHBIX 3aMECTUTEINICH YCHUN
1) u3-3a yBenuueHus OJIOKMPOBKH TTOBEPXHOCTH;
2) n3-3a yBenuueHus 3Hepruu ceasu H ¢ metamiowm;
3)uz-3a yBenuueHus TadeIeBCKUX HAKIIOHOB;
4) u3-3a yBenuueHus Ko3((UIEHTOB MEPEeHOCa.
10. Yto xapakTepusyeT BenurnHa B B ypaBHEHHSIX U30TEPM aicopOImm?
1) KOHCTaHTy aACOPOIIMOHHOTO PAaBHOBECHS;
2) B3aMOZEMCTBHE MEX Y a1CcOPOMPOBAaHHBIMU YaCTHIIAMH;
3) PHEpPreTUYECKY0 HEOAHOPOAHOCTh IOBEPXHOCTH;
4) tadeneBCKU HAKJIOH MOJSPU3ALMOHHBIX KPUBBIX.
11. Kakue aHMOHBI yCUJIMBAIOT 3alUTHBIE CBOWCTBA OPraHUYECKUX KaTHOHOB?
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1) rasouIHbIC UOHBI;

2) SO42-;

3) OH-;

4) NO3-

12. [Touemy B IpUCYTCTBHM MHTHOMTOPOB YMEHBIIAETCS OPSIOK aHOAHON peakuuu o OH- -nonam?
1) u3-3a BEITECHEHUSI HHTHOUTOpaMu afcopoupoBaHHbiXx OH- -1MOHOB;
2) u3-3a B3aUMOJICHCTBHSI HHTHOMTOPOB ¢ KOMIOHEHTAMHU PAaCTBOPA;
3) u3-3a aaCcopOIMU HHTHOUTOPOB;

4) n3-3a aacopOLMU AaHHOHOB KUCIIOT.

13. Kakoe ypaBHEHHE OTpakaeT TOIBKO OJIOKMPOBOUYHBIHN 2P dekT?
1)Z=0;

2) Ayl =K’0;

3)1gy=XK6;

4) 1gy=K Ayl

14. K xakoMy TUITy HHTUOMUTOPOB OTHOCUTCS OyTHHIMOMN?

1) MONEKYISAPHBIN;

2) aHMOHAKTHBHBI;

3) KaTHOHAKTUBHBIA;

4) mpOTOHUPYIOLIUIICS.

15. TloueMy opraHuYeCcKHe KaTHOHBI JIYYIIIEe aJICOPOUPYIOTCS Ha CTaJIM, YeM Ha xKele3e?
1) u3-3a conepkaHus B CTaJIN CEPBI;

2) u3-3a collepKaHus B CTAJIM yIIIEpoa;

3) u3-3a conepxanus B ctanu Gocdopa;

4) u3-3a conep:kaHus B CTAIH KPEMHUS.

Tewma 4. BnusiHue CTPYKTYPBI OPTaHMUECKUX COCTMHEHUN Ha MHTHOUpYIolue cBoicTBa. [lepBuuHoe» u
Tecrt
1. Kakoli 3aMmecTUTENb XapaKTEPU3yEeTCsl MOJOKUTEILHBIM 3HAKOM KOHCTaHTHhI ['ammera?
1) COCH3,
2) OCH3,
3) NH2;
4) CH3,
2. B cnyuae opraHn4eCcKUX HHTUOUTOPOB C KPATHBIMH CBSI3SIMU, KAKUMU TPOIYKTaMU OOBSICHIETCS BTOPUIH!
1) mpoaykTaMu NOJIMMEpPU3ALINN;
2) NpoyKTaMH 3aMEIICHUS;
3) mponyKTaMu IpUCOEAUHEHUS;
4) UCXOTHBIMH BEIIECTBAMU.
3. C deM cBsI3aHO MHTHOMPOBAHWE KOPPO3UH CTAU B KUCIBIX cpeaax Oonpimumu qo6aBkamu [TAB anerminen
1) ¢ 3xpaHUpOBaHNEM NOBEPXHOCTH;
2) cO CHWKEHHEM IepeHanpsKeHNus BOI0PO/a;
3) c OKHMCIIEHUEM IOBEPXHOCTH METAILIA,
4) ¢ monuMepu3aIuen UHruouTopa.
4. Kakoli (p)yHKIIMOHAIBHBIM aTOM B MOJICKYJIE OPraHUYECKUX MHTHOUTOPOB Haubosee a3 pexTrBen?
1) Se;
2) O;
3)S;
4)N
5.Yem 00ycnoBII€HO yBEIHMUEHUE HHTUOMPYIOMIMX CBOWCTB MPOU3BOAHBIX OCH3aIbAETHIA [0 OTHOUICHHUIO K
1) yBenn4yeHreM 3IEKTPOHOAOHOPHBIX CBOMCTB 3aMECTUTENEH;



24

2) yMEHBILIEHUEM 3JIEKTPOHOJOHOPHBIX CBOMCTB 3aMECTUTEIEH;

3) yMEHBIIICHUEM DIICKTPOHOAKIICTITOPHBIX CBOMCTB 3aMECTHTEIICH;

4) yBeIMUEHHEM HIIEKTPOHOAKLENTOPHBIX CBOHCTB 3aMECTUTENEH.

6. [Touemy nipu C menbiiel0-5 M akpuiuHUN XJIOPUJ YCKOPSIET KOppo3uro Hukess U kaamus B 1 M HC1?
1) u3-3a KaTaIUTU4YECKOTo AP QeKTa;

2) u3-3a sKkpanupyromero dpdexra;

3) u3-3a SHEPreTUYEecKoro A dexTa;

4) u3-3a MOJIMMEPHU3AIIMOHHOTO Y (deKTa.

7.Kakue He BrioiHe 000CHOBAHHBIE TOMYIICHHSI COIEPIKATCS B IPEICTABICHUSX O BIMSIHAH YJICKTPOHHOMN CTf
MHTHOMpOBaHUE KOPpOo3un?

1) 06 skpanupyromuem 3¢ pexTe UHIHOUTOPOB;
2) 00 sHepreTudeckoM 3 pexTe HHrHOUTOPOB;
3) o EMe-H s>¢dexre nunruouropos;

4) o xuHEeTHYECKOM 3P (HEeKTe HHTHOUTOPOB.

8. Kak nokazaHo yyactue BOOpoJa B BOCCTAHOBICHUH TPOWHOMN CBSI3U NMPH aCOPOLIUN HHTMOUTOPOB alleTH)
JKeJle3a B KUCIIbIX pacTBOpax?

1) mo GoMNBIION pa3HUIIE B CKOPOCTSIX PACTBOPESHHS METAJUIA, OMPEACICHHBIX TPABUMETPUIECKUM METOJIOM U
BOJIOPOJIA;

2) KaueCTBEHHOM peakiliueil Ha IBOMHYIO CBSI3b;

3) 10 OTCYTCTBHUIO BBIJICTICHHUS Ta3000pa3HOTO BOIOPO/A;

4) 10 KOIMYECTBY MOTIIONMEHHOTO KUCIOPO/a IaHHBIM PAaCTBOPOM.

9. Yto BeIpaxkaeT ypaBHeHue ['amera?

1) BIMsIHHE 3aMECTHUTENSI B OPraHMYECKOM COSIMHEHUU Ha N3MEHEHNE KOHCTAHThI CKOPOCTH PEAKIIUU TOTO (
2) BIUSIHHUE MOTEHIIAANIA;

3) BIHSIHEE COCTOSIHUS TIOBEPXHOCTHU aicOpOEHTa Ha CKOPOCTH aICOPOIIUN OPTaHUIECKOTO COCTUHEHHS;

4) BIUsIHHE cOCTaBa PacTBOPA Ha aJICOPOIIMIO0 OPTraHUYECKOTO COETUHEHUSI.

10. Kakue nokazarenbcTBa noiay4ui [IoguHT B O3y BTOPUYHOTO HHTMOMPOBAHUS KOPPO3HH Kejie3a MPH H
COEeTMHEHUN?

1) npucyTCTBHE Ha TOBEPXHOCTH MOJUMEPHBIX IIJIEHOK;

2) mpUCYTCTBUE HA MMOBEPXHOCTH KeJie3a alleTUIICHA;

3) npucyTCTBHE Ha NOBEPXHOCTH IPONAPTUIIOBOIO CIIUPTA;
4) mpuCyTCTBHE HA TTIOBEPXHOCTHU OKCHUIHBIX 00pa30BaHMIA.
11.Kakue anudarudeckue cCOeqMHEHHS TyUIlie BCEro aacopoupyorcs?
1) KHCIIOTHI,

2) aMUHBI;

3) adupsr;

4) cuprsl;

12. 3a cueT 4ero BO3HUKAET XeMOCOPOIIHS alleTUICHOBBIX COCTMHEHUI Ha MIOBEPXHOCTH METAILIOB?
1) 3a cuer pa3pbIBa OAHON U3 T — CBSI3EH;

2) 3a cueT JOHOPHO-AKIIENTOPHOTO B3aMMOICHCTBUS,

3) 3a cUeT ANEKTPOCTATUUECKOM CBSI3U;

4) 3a cueT B3aUMOJICHCTBHS C TIOBEPXHOCTHBIMHM OKCHJIAMH.
13. K kakoMy TUIIy HHTUOMTOPOB OTHOCSITCS aMUHBI?

1) IpOTOHUPYIOIIHIACS;

2) aHMOHAKTHBHBIH;

3) KaTHOHAKTUBHBIA;

4) MoneKyIspHBII.

14. TTouemy ADAK ancopOupyercs myume DAK?

1) u3-3a yBenuueHMs 4nciIa aJcoOpOIMOHHBIX IICHTPOB;
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2) u3-3a OoJbIIeH MOJIIPHON MaCCHI;
3) u3-3a TUIparamy;
4) u3-3a rUAPOIIH3a.
15. K xakomy Tuny uaru6utopoB orHocurcsi TMBAN?
1) KaTHOHO-aHHMOHOAKTHUBHBIIA;
2) KATHOHAKTHBHBIH;
3) aHHOHAKTUBHBIN;
4) MONEKYSPHBIA.

Tema 6. BnusiHue mpuposl pacTBOPUTENISE HA MHTHOUTOpHOE neticTBue [1AB.

Tecr

I1. Kaxk onpenensiercs 3aps/1 MOBEpXHOCTH METaJlIa B pacTBope?
1) no pa3nuie Mexay MOTEHIIMAIOM KOPPO3UHU 1 MOTEHIIMAIOM HYJIEBOTO 3apsija;
2) 1o BeJIMYHMHE MMOTEHIINAaJIa KOPPO3UH;
3) no BenM4MHE NOTEHIMANa HYJEBOIO 3aps/a;
4) mo cymme NMOTEHIIMAIOB KOPPO3UU U MOTEHIIMAJA HYJIEBOTO 3apsiia;
2. Yro Takoe «pe30HAHCHBIN MOTEHIMAM, 10 HeuaeBy?
1) mepBbIf OTEHIIMAII HOHU3AINH COSTUHEHHUS, COOTBETCTBYIOIINA MaKCUMaIbHOM aIcOpOLIMK HAa JTAHHOM M
2) mepBbIi MOTEHIIMAT HOHU3AIUU COCAMHEHHSI, COOTBETCTBYIOIINN MUHIUMAIILHOM aIcCOPOIMH HA JAHHOM M
3) mepBbIil TOTEHIIMAJI MOHU3AIMH COCTUHEHHS, COOTBETCTBYIOIINH MOJOKUTEIBHON aIcCOpOITMY HA JaHHOM
4) mepBbIl MOTEHIIMAT HOHU3AIUU COCAMHEHHSI, COOTBETCTBYIOIIUI OTPHUIIATEIHHON aJICOPOIIMU HA TAHHOM 1
3. Kakue [TAB, o Mmuenuto ['puropbeBa u DKuirKa, Hy>KHO UCIIOJIb30BaTh B HEBOJHBIX CPEIaX B KAUECTBE U
1) KaTaTUTUYECKUE SIbI;
2) ¢ MaJIoil MOJIIPHOM MacCOM;
3) ¢ MaJIbIMM TEOMETPUUECKUM pa3MEPAMH;
4) cnabo pacTBOPUMBIE.
4. Yem onpenenseTcs BKJIaJ XUMUYECKOTO PACTBOPEHUS B OOIIYI0 CKOPOCTh KOPPO3UU METaJlIa B pacTBOpax
1) noHM3anueit MeTamia 3a C4eT aKTUBHBIX IICHTPOB C BHICOKOM SHEPTHEH aicOpOIMK paCTBOPHUTEIIA.
2) noHu3aIMe MeTalia 3a CUeT aKTUBHBIX IIEHTPOB C MaJIOi 3HEPruei aacopOIK pacTBOPUTEIIS;
3) noHU3AIKEH MeTalIa 3a CYET aKTUBHBIX IICHTPOB CO CPEIHEH dHEPTHUEH aIcOpOIIUN PACTBOPHUTEIIS;
4) noHM3aIMel MeTallIa 3a CYeT aKTUBHBIX [IEHTPOB C MAJION U CpelHel YHEPTHEH aacopOIMu pacTBOPUTEIS
5. Kakue [TAB, o muenuto ['puropbeBa u DKuinKa, Hy>KHO UCIIOJIb30BaTh B HEBOJHBIX CPEIaX B KAUECTBE U
1) c GONBIIMMU TEOMETPUUECKUMHU Pa3MEPAMU;
2) ¢ MaJIoil MOJIIPHOM MacCOM;
3) ¢ MaJIbIMM TEOMETPUUECKUMHU pa3MEPAMH;
4) cnabo pacTBOPUMBIE.
6. Korna Ha MOBEepXHOCTH METaJlIa MIPOUCXOIUT IEKTPOCTATHUECKasl aICOPOIIHsl aHHOHOB U3 pacTBopa?
1) ¢n.3. < QKOp;
2) @H.3. > QKOD;
3) ipu exop > 0;
4) mpu gxop = 0.
7. Kak BausieT mpupoaa pacTBOPHUTEIIS Ha XapaKTep 3aBUCUMOCTH 3amuTHOTO dddexra [TAB ot ero momsipac
1) B monsipHOI IPOTOHHOM CpeJie YBEINYUBAETCS C POCTOM MOJIIPHOM Macchl;
2) B MOJISIPHOM MPOTOHHOM CpeJie YMEHBIIIACTCS C POCTOM MOJISIPHOM MacChl;
3) B ONSPHOM MPOTOHHOMU CpEle HE 3aBUCUT OT MOJISIPHOM Macchl;
4) 3aBUCUMOCTh OT MOJISIPHOM MacChl U3MEHSIETCSI BO BPEMEHHU.
8. Kak BnusieT nmpupoaa pacTBOPHUTENS Ha XapaKTep 3aBUCUMOCTH 3amuTHOTO ¢ dekra [TAB ot ero momnspHc
1) B HEMOISAPHOM aTPOTOHHOM CPeJIe YMEHBIIIAECTCSI C POCTOM MOJISIPHOW MacCCHI;
2) B HENOJISIPHOM aPOTOHHOM CPEJE YBETUUYHUBAETCSA C POCTOM MOJIIPHON MaccChl;
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3) B HENOJSPHOM alIPOTOHHOM CpeZie HE 3aBUCUT OT MOJIIPHON MaccChl;

4) 3aBUCUMOCTH OT MOJISIPHOW MacChl U3MEHSETCSI BO BPEMEHHU.

9. Kak BiusieT OKuCIIeHHE MOBEPXHOCTH METaljIa Ha aJICOPOLIMIO0 OPTaHUYECKUX COSTUHEHUNA?
1) ymensbIaer;

2) yBEJINYUBAET;

3) He BIUsET;

4) 3aBUCHT OT COCTaBa CPEABbI.

10. B yem cymHOCTb BIUSIHUSA BOAbI HA B3auMozeicTeue [IAB ¢ MeTanioM, COriacHo SIMOHCKUM KOPPO3HUOHI
1) B ancopOuuu BOJbI HA TIOB-TH METAILNIA;

2) Bo B3aumoneiicteuu [1AB ¢ Bozoi;

3) B AMCCOIMALINK BOJIBI;

4) B runparamnuu [1AB.

11. KakoBo MHeHue I puropbeBa 1 DKWINKAa OTHOCUTENBHO CUHEPIU3Ma KaTHOHHBIX opranndeckux [IAB u K
1) HuKe, 4yeM B BOJIHBIX Cpelax;

2) BBbIIIE, YEM B BOJHBIX CPEAX;

3) OIMHAKOBO C BOJHBIMH CPEIaMU;

4) BecbMa 3 PEKTHBEH.

12. Kakue meTamipl MOKHO Ha3BaTh CObBO(PUIHLHBIMHE?

1) y xotopbsix AGazac pactBopurens < 0;

2) AGanc pactBopurens = 0;

3) AGanc pactBopurens > 0;

4) AGanc pactBopurens =10

13. [Touemy npu OONBIINX CTEMEHAX 3aroiHeHHs moBepxHocTH [TAB, onpeneneHHbIX eMKOCTHBIMH U3MEPEH
ObIBaeT HE3HAYUTEIHHBIM?

1) T.x. OeMK He uneHTHYHa 0, OTBETCTBEHHOMN 32 KAKOH-TO OMPEAEICHHBIN A3PPEKT TOPMOKEHHUS;

2) u3-3a HEMPaBUIILHOTO U3MEPEHUS OEeMK;

3) u3-3a nonumepusanuu [1AB Ha nos-1u;

4) uz-3a B3aumonericteus [IAB ¢ komnoneHnTamu pactBopa.

14. lns gero ucnons3osan B.I1. I'puropses ypaBuenue I'ammera?

1) 1151 OLIEHKW MHTHOMPYIONTUX CBOMCTB OPTaHMYECKUX COCTMHCHUI;

2) 1St OLICHKH COCTOSIHMSI IOBEPXHOCTU METaJla;

3) AJis OLIEHKU BIMSHUS MPUPOJBI PACTBOPUTENSI HA MHTUOUpYIOIIee AeCTBHE OpraHN4YeCKUX COeIMHEHUM;
4) n7st OLIEHKU 3apsiJia MOBEPXHOCTU METaJLa.

15. KakoB kputepuii coibBO(QHIBHOCTH METAJIJIOB C BEICOKOHM HEpryuei afcopOIuu pacTBOpUTEs?
1) nectpykuus ancopOoUpOBaHHOTO PACTBOPUTEIIS;

2) HeMCCOIMaTHUBHAS aJICOPOITHS PAaCTBOPUTEIIS;

3) nuccouumaTtuBHAas aJIcOpOLUs paCTBOPHUTEINS;

4) mopsinok o H+-monam pasen 0.

4.3 IIpomexxyTouHast aTTeCTalUs 110 AUCIUIUTHHE MPOBOAUTCS B opMe dK3aMeHa

Tunosbie Bonpocsl 3k3amena (IIK-1, IK-2)
Ponb cocTOsTHMS MOJIEKYIT PACTBOPHUTES B MPOLIECCaX HOHU3AIMH METAIJIOB.
JuccounaTuBHas U HEAUCCOLMATUBHASL aICOPOIIMS MOJIEKYII PACTBOPUTES B IPOI[ECCaX NOHU3AILUU COJE
MexaHHU3M HOHU3AIUH COTBBO(OOHBIX METAILIOB.
OO6acTi MPUMEHEHUSI HHTUOUTOPOB KHCIIOTHOM KOPPO3HH.

AN

[TyTu Bo3neiicTBUA MHTHOUTOPOB HA KOPPO3HOHHBIH Mpoliecc. bIOKMpPOBOUHBIN U SHEPreTUUECKH Y et
Tumnossle 3a1aHusA
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1. Ha ocHOBE KHHETHYECKOM M30TEpPMBI JIJIs1 SKCIIOHEHIIMATbHO-HEOIHOPOAHOM MOBEPXHOCTH U BBIPAKEHHUS
TOJIBKO OJIOKMPOBOYHOTO JICHCTBUSI MHTUOUTOPA BHIBECTH BBIPAXKEHHUE, TTO3BOJISIIONIEE MTOTyYUTh MPSIMOJIMHET
[Toctpouts rpaduxk.

2. Ilpu ckopoctu koppo3uu xene3a B armochepe 0,07 r/(cM2:T01) C ydeTOM, YTO MPOIECC UAET ¢ KUCIOPOIH
obpazoBannem Fe(OH)3, paccunTarh KOIUYECTBO KUCIOPOAa, HEOOXOAMMOE JIJIsl TPOTEKAHMS TpoIecca.

3. CKopOoCTh KOPPO3UH ATIOMUHHUS JIETOM B Tponukax npu cpeaneit temmneparype 30 oC cocrasmsiet 0,25 r/(»
OCEHBIO MPU CPETHEN TemMIepaType 20 oC, ecnu TemmieparypHbiid koddduimerT pasen 0,5.

4. CkopoCTh KOppO3UHU METaJlJIa B HEMHTMOMPOBaHHOM pacTBope paBHa 0,1 r/(M2-9). UHTHOUTODP BBI3BIBACT 1
CKOPOCTh KOPPO3HUH B HHTHOMPOBAHHOM pacTBope?

TunoBble 3axanus s sxk3amena (IIK-1, ITK-2)
Tunosnle TeCTOBBIE 3aJAHUA

1. Kaxkoe u3 ypaBHEHHUIA OTpakaeT JeHCTBHUE TOJIBKO 1 — addexra B MHTHOUTOpHOM 3amuTe?

1) 1g v = K6;
2)1gy=1gb;
3)1gy=1g C+Kb6;
4) Ayl =K

2. Urto xapakTepu3yeT KOHCTaHTa «a» B YPaBHCHUH HU30TepMbI agcopoumu Opymknna?
1) B3anMopeiicTBHE MeKIY a1COPOUPOBAHHBIMH YACTUIIAMM;

2) KOHCTaHTY aJICOPOIIMOHHOTO PAaBHOBECHS,

3) PHEpPreTUYECKY0 HEOAHOPOAHOCTH IOBEPXHOCTH;

4) tadeneBCKU HAKJIOH MOJSPU3ALMOHHBIX KPUBBIX.

3. K xakoMy TUIy OTHOCUTCSI HHTHOUTOP TPUMETHIOCH3MIIaMMOHUHOANT?
1) KAaTHOHO-AHMOHOAKTHBHBIIA;

2) aHMOHAKTHBHBIH;

3) MOnEKyISAPHBIL;

4) MPOTOHUPYIOIIHIACS.

4. 3a cuet kakoro 3(dekra 706aBKa raIOreHUI-HOHOB K CEPHOKUCIIOMY PacTBOPY MOBBIIIAET TIEpEHAIIPSIKET
1) w1-adpdexr;

2) OJIOKUPOBKA;

3) usmeHenue >Heprum cs3u Hajc ¢ Fe;

4) kuHeTHYeCKHUI YPPEKT.

TunoBble BONPOCHI KOJUIOKBHYMOB

1. MuccoumaruBHas ancopobuus MP Ha noBepxHOcTH MeTasuia. [Topsaaok peakiuu mo noHaM BOAOPOJA.
2. BeiBoz BeIpakeHui 11 k03((PUIMEHTa TOPMOKEHNS KaTOJHOTO MPOLIECCa U CKOPOCTU KOPPO3HHU B LIETIOM

y1-3¢gdekrax.
3. IIpoGeMsl, CBSI3aHHBIE C OTIPEICIICHUEM CTETICHN 3aTl0THEHUS IOBEPXHOCTH HHIHOUTOpOM ® Ha MeTailie,
WHTUOMPOBAHHOM Cpeie.

4. Ananmm3 psina uzorepm aacopomuu [IAB Ha metannax.
5. IlepBu4HO€ ¥ BTOPUYHOE HHTHOMPOBaHHE

4.4. Illkana orieHUBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Kommerentg JeckpunTops! (YypoBHH) — OCHOBHBIE IPU3HAKH OCBOEHUS

Orenxka
17071 (TIokazaTenu JOCTHKCHHS Pe3yIbTaTa)
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TIK-1 JleMOHCTpHUpYeT 3HaHHE MEXaHu3Ma JCHCTBUS Hauboiee pacripocTp
KOPPO3UH, B3aUMOCBSI3U UX CTPOCHUS U 3aLUIUTHON Y(PPEKTUBHOCTH.

[Ipennaraer METONUKHU Ui PEIICHHS TEOPETUYECKHX U NPAKTUYECH
MHTUOUTOPOB KOPPO3HH JUTS PA3TMYHBIX CPEIl M PACUETY UX 3aLIUTHO]

«OTIIUYHO» OTtBeT MNOCTPOCH JIOTMYHO, MaTCpual H3jJaracrca 4YCTKO, ACHO,
(85 - 100 Gasnos) apryMEHTHUPOBAHO.
I1K-2 YMeeT MPUMEHATh OCHOBHBIC TOJIOKCHHSI TEOPUH WHTUOU-POBAHUSA |

MPAKTUYECKUX U TEOPEe-TUYECKUX 33/1a4 10 3aIIUTE METaJJIOB.
Bompocsl, 3a1aBaeMble npenojaBaresieM, He BbI3bIBAIOT 3aTPYIHEHUN
OTBeT MOCTPOEH JOTMYHO, MaTepHall U3J1araeTcs YeTKO, ICHO, XOPOIII

IK-1 JIeMOHCTpUpYET 3HaHHE MEXaHW3Ma JEHCTBUS HamOoJee pacipocTp
KOpPPO3HH, B3aUMOCBSI3U UX CTPOEHUS U 3alIUTHOM 3 pekTuBHOCTH.
YMeeT npuMeHsTh TOTOBbIE METOAUKH JJISl PELICHHUS] TEOPETUYECKUX]
o NoA00pY HMHTHOUTOPOB KOPPO3MM MAJIsi PA3IUYHBIX CpPel U pa
JIEUCTBUSL.

«XOPOILIIO»
OTBeT MOCTPOEH JOTMYHO, MaTepUajl XOPOIIUM SI3bIKOM, apIYMEHTHP

(70 - 84 6amoB)

[IK-2 YMeeT aHaJIM3UpPOBATH TOTOBBIE METOAMKH, MpejiaraeMble IJisi pell]
TEOPETUYECKUX 33134 10 3al[UTe METAIJIOB M BBIOUpATh Hanbosee (|
YCIOBUSIX.

Bompocksl, 3aiaBaeMbie npernojaBaTesieM, He BhI3bIBAIOT 3HAUUTEIIBHBI
OTBeT MOCTPOEH JIOTMYHO, MaTepUall H3JIaracTCsi XOPOILIUM SI3bIKOM

IK-1 JleMOHCTpUpYyeT 3HAHHE MEXaHU3Ma JIEHCTBUS OTACIbHBIX HHTHOUTOY]
OTIpeeNICHUs UX 3aIUTHOHN 3()(hEeKTUBHOCTH.

HeyBepenno mnepeunciser (GakTopbl, YYUThIBAEMbIC MPH NOAOOpE H
TSl pa3JIMYHBIX CPE U pacyeTy UX 3aIUTHOTO JCHCTBUS.

«yIOBIIETBOPUTEIILHO OTBeT HE BCCraa JIOTMYHO BBICTPOCH, MAaTCpuall U3JIaracTcsa 0e3 1
» TEPMHUHOJIOTHHL.
(50 - 69 6amnos) TK-2 HeyBepeHHO BBIOMPAET IOTOBBIE METOMMKH, TpeJaraeMsle ajis perl

TEOPETUUECKHUX 3a/1a4 IO 3allUTe METAIJIOB
Bompocsl, 3a1aBaeMble npenoaBaresieM, BbI3BIBAIOT 3aTPyIHEHUS
OTBeT He Bcerna JIOTUYHO BBICTPOEH, MaTepuai uijaraerca 0e3 1f

TE€PMUHOJIOTHH.
IK-1 [Toka3wiBaeT cnadblii ypoBEeHb MpOodeCcCHOHATBHBIX 3HAHUM, HE MOX(
HeyBepeHHO U JIOrM4ecKH HEMOCIeN0BaTeIbHO U31araeT MaTepuall. |
«HEYOBJIECTBOPUTEID Ha MOCTAaBJICHHBIC BOIIPOCHI WJIN 3aTPYAHACTCA C OTBCTOM.
HO» [IK-2 He opueHTHpyeTCS B OCHOBHBIX TEOPETHUECKHMX KOHIIEMIIHSAX,
(menee 50 6asutos) MHTMOMPOBAHHs KOPPO3HH METAJLIOB, B PE3YJILTATE YEro HE COCOOEH

3aJa4u JUCHUIIIIUHBI.
HGHpaBI/IJ'IbHO OTBCYACT HA MMOCTABJICHHBIC BOIMPOCHI UJIU 3aTPYAHSCTC

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHM IO TMCHUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3aIlUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

ITpuctynas K M3y4eHUIO OUCLUIUIMHBL, B MEPBYIO O4Yepelb OOydyaroIIMMCS HEOOXOIMMO O3HAKOMHUTHCA (
mucuuiuineel (PI1]]), koTopas onpenenseT coaepxanue, 00beM, a TakkKe MOPAI0K U3yUeHHsI U IPENoJaBaHu:
YaCTH.

Jlist caMOCTOSITENNFHON pabOThl BaKHOE 3HaUEHUE UMEIOT pas3zesbl «O0beM U cofiepKaHue TUCIUILTHHBD), «
nHpOpPMaLMOHHOE 0OecneueHre AUCUUIUIMHBY U «MaTepralbHO-TEXHUUECKOe 00eCTIedeHNE TUCIUTUTUHBI,
npodeccruoHabHbIe 0a3bl JaHHBIX U MH(POPMAI[HOHHBIE CTIPABOYHBIE CUCTEMBD».

B paznene «O0beM U cofepkaHue TUCHMIUIMHBDY YKa3bIBAIOTCSA BCE PA3Jesibl U TEMbl M3y4aeMOHW AMCIHU
IUTAHUPYEMBIH 00bEM B aKaJIEMUYECKHX Yacax.

B pa3znene «YuebHO-MeToAMUECKOE U MHPOPMALMOHHOE 00€CIeUYeHNE NUCIUILIMHBD) yKa3aHa PEKOMEHIY
JIUTEepaTypa.
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B pasgene «MarepuanbHO-TEXHHUYECKOE OOecreueHre MUCIHILIMHBI, MPOrpaMMHOE OOecredeHue, Mpoc
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBD COAEPIKUTCS MepeueHb MpopecCHOHANbHBIX 0a3 JaHHBIX U UH(Q
HEOOXOIUMBIX JUISl OCBOCHUS TUCIUITIIHHBI.

5.2 PexomeHmanuu o0y4aromuMces 1mo paboTe ¢ TEOPETHICCKUMH MaTepruaIaMu Mo TUCIUTIINHE
[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €llle pa3 npe3eHTanuio Jekuuu B cucteMe MOODLe, moBTOPUTH 3aKOHCIIEKTUPOBAHHBIN F
JIOTIOJIHUTH €T0 C yUYE€TOM PEKOMEHI0BAaHHON JAOMOIHUTENILHOM JINTEPaTyPhI;

- TPU CAMOCTOSITEIIFHOM W3yYEHHH TEOPETHYECKOH TEMBI CJlIeNaTh KOHCIEKT, HCIOJIb3Yys PEKOMEH]
npodeccroHanbHbIe 0a3bl JAHHBIX U WH(OOPMAITMOHHBIE CITPABOYHBIC CHCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.
- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepualibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PaboTa ¢ OCHOBHOHM U JOTOJHUTEILHON JIUTEPATYpOil ABJsETCA TIaBHOM (HOpMON caMOCTOSTENbHON paboT
YCTHOMY ONpOCY Ha CEMHUHApPCKUX 3aHATHUSX, K JebaraM, TECTUPOBaHMIO, 3k3aMeHy. OHa BKJIIOYaeT MpOf
PEKOMEHI0BAaHHBIX UCTOYHUKOB U JIUTEPATYPHI 110 TEMATUKE JICKLIUMN.

KoHcnekT nexkunu 10KeH coepkarh peepaTuBHYIO 3alMCh OCHOBHBIX BOIPOCOB JIEKIIMH, B TOM YHCJIE C |
MOODLe mnpe3eHTanu, 0CHOBHbIX MCTOYHUKOB M JIUTEPATYphl MO TEMaM, BBIBOJbI MO Ka)KJIOMY BOIIPOCY.
pamMKax pacreyaTKy BbIJauu Mpe3eHTalHi JeKIUi Wi B OTAENbHOM TeTpaau mo npeaMery. OH J0IKeH ObIT
cofieparh He OTHOCSIIYIOCS K TeMe HHPOPMAIUIO WK PUCYHKH.

KoHcrnekTbl HayqHOH JUTEpaTyphl IPU CaMOCTOSTENbHOM MOATOTOBKE K 3aHATHUSAM JTOJIKHBI COJIEPIKaTh OTBE
BOIPOC, UMETh CCHUIKY Ha MCTOYHHMK HMH(OpMalMU ¢ 00s3aTeNIbHbIM yKa3aHHWEM aBTOpa, Ha3BaHMS U TOJ:
nuTepatypbl. KOHCIIEKT MOXET OBbITh OTMIOPHBIM (COAEPKATH JIMIITL OCHOBHBIE KIIIOYEBBIE MTO3UIUH), HO TPH 31
0 BOIIPOCY, MOXKET ObITh MOAPOOHBIM. OObEM KOHCIIEKTa ONPEAEISETCS CAMUM CTYJCHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JIeNiaTh 3alUCH MO XOAY YTE€HHsI B BUJE MPOCTOrO WM Pa3BEPHYTOro IJIaHA (CO3[aBaTh MEPEYCHb OCHOE
HCTOYHUKE);

- COCTaBIATh TE3UCHI (IIUTUPOBaHKUE HanOoJee BaXKHBIX MECT CTATbU WIIM MOHOTpaduu, KOPOTKOE U3TI0KEHHUE
- TOTOBUTBH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeHJa1iuu 1o NOATOTOBKE K OTAEIBHBIM 33/1aHUSM TEKYILIEro KOHTPOJIS

ColecenoBanue MpeamnonaracT OpraHu3alnio Oecesbl MPEenoaaBaTess co CTYIAEHTaMH 10 BOIPOCAM IPAKT
OOCTOSITETIHHOTO BBISBJICHUS MX 3HAHHWH IO OIpENeNIeHHOMY pasjieiy, Teme, npobieme u T.I. Bce uien
00CyXJIeHHH, 100aBIATh HHPOPMALIUIO, TUCKYTHPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIN OMpPOC MOKET MPUMEHSTHCS B pa3Nu4HbIX opMmax: GpOHTATBHBIN, HHANBUAYATbHBINH, KOMOMHUPOE
OTBETa MOJIEXKAIIIETO OLIEHKE:

- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJIBLHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIEHUS OCTABIEHHONW yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U APPEKTUBHOCTH HCIIOIb30BAHUS HATIISITHBIX TOCOOMI M TEXHUYECKUX CPEACTB MPH OT]
- HCIIOJIb30BaHNUE JIOMOJHUTEILHOTO MaTepurara;

- pallMOHAJIBHOCTH UCIOJI30BAHUS BPEMEHH, OTBEJICHHOTO Ha 3aJJaHuE.

VYCTHBII OMpoC MOXKET COMPOBOXKIATHCS IMPE3eHTAlMel, KOTopas MOJArOTaBIMBAETCA MO OJHOMY U3 BOMP(
BBICTYIUICHUH C Tpe3eHTanuel Heo0Xoaumo oOpaliaTh BHUMaHHE Ha TaKW€ MOMEHTHI KaK:

- cofep)KaHME MPE3EHTAlMU: aKTyaJbHOCTh TEMBI, MOJHOTA €€ PACKPBITHSA, CMBICIOBOE COJEp)KaHUE, (
COZIEpKaHUIO, COOTBETCTBHE METOJJUUECKUM TPeOOBaHUSM (LIETH. CCBUTKU Ha PECYPChl. COOTBETCTBHE COJIED:
HaIpPaBJIE€HHOCTb, COOTBETCTBHE COJIEp)KaHUs 3asBICHHON (opMe, aleKBAaTHOCTh HCIOJb30BAaHUSI TEXHUYE
MOCJIEIOBATENBHOCTD U JIOTUYHOCTh MPE3EHTYEMOT0 MaTepuara;
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- oopmileHHE TIpe3eHTAlMU: 00beM (ONMTUMAIbHOE KOJIWYECTBO), MU3AHH (YUTAEMOCTb, HAJIMYUE M COO
3ByKOBO€ O(hopMIIeHUE, CTPYKTYpHUpPOBaHNE WH(POPMALIUU, COOTBETCTBUE 3asBICHHBIM TPEOOBAHUSAM), OPHTY
MCTIOJIb30BaHHE BO3MOKHOCTH ITPOTPAMMHOM CpeJbl, COOTBETCTBHE CTaHAapTaM 0(hOpMIICHHS;

- JUYHOCTHBIE KauecTBa: OpPATOPCKUE CIIOCOOHOCTH. COONIONEHUE pEerIaMeHTa, 3MOIMOHAIBHOCTb, Y
CUCTEMAaTU3UPOBAHHBIE, [TTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM paz/iesiaM MPOrpaMMbl:

- COIEp>KaHUE BBICTYIUICHHUS: JOTUYHOCTh M3JIOKEHHSI MaTepHalla, pacKpbITUE TEMbI, JOCTYITHOCTh H3JIOXK(
cpenctB UKT, cnocoObl 1 yclioBUSI TOCTHKEHUS PE3YJIbTaTUBHOCTU U 3((EKTUBHOCTH ISl BHIIOJTHEHUS 3
y4eOHOM e TeNbHOCTH, 10Ka3aTeIbHOCTh MPUHUMAEMBIX PEUICHHM, yMEHHE apryMEHTUPOBATh CBOU 3aKJIIO¢

6. YueOHO-MeTOnM4YecKoe M HHPOPMALMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Hprankosa JI.E., Burnmopouu B.W. MTHrHOUTOPHI KOPPO3UK METAJUIOB : yuel. mocodue mis XuMm. (ak. y
Tamb60B: M3a-o [lepmmuna P.B., 2010. - 269 c.

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

3. Hpirankosa JIL.E., Burgoposuu B.U. JlaGopaTopHBIif MPaKTUKYM MO XMMHUYECKOMY CONPOTHBIICHHIO MaTe
nocobwue s XuM. gak. yH-TOB. - M31. 2-e, mepepad. u morm.. - Tam6oB: U3a-o [lepmmna P.B., 2010. - 197 c.

4. llprankoBa JI.E. JITaGoparopHbpie pabOThI 110 UMIIEAAHCHOM CIIEKTPOCKOIUHU : y4eO. mocobue s CTym. >
[Tepmuna P.B., 2008. - 32 c.

6.2 JlonosHUTENbHAS IUTEpPATYpA:

1. Burnoposuu B.U., Ilpirankosa JI.E., [To3naskoB A.Il., [llens H.B. Hayuynsle 0CHOBBI, MpakTUKa CO31aHU
KOHCEPBAIMOHHBIX MaTepralioB : Y4eb. mocobdue st Xxum. ak. yH-ToB. - Tam60B: U3n-Bo TT'Y, 2001. - 192
2. Hpirankosa JILE., Burnoposuu B.U., [ToznusikoB A.Il. BBenenue B TeOprio KOPPO3UH METAJLIOB : y4eO. I
1T, 2002. - 310 c.

3. Burgoposuu B.U., L{pirankoBa JI.LE. DnekTpoxuMuieckoe U KOPPO3MOHHOE MOBEICHUE METAJIOB B KHUC
cpenax : [Mmonorpadus]. - M.: Pagnorexnuka, 2009. - 327 c.

4. Burnoposuu B.U., Kuszesa JI.I., 3a3yns A.H., Hpirankosa JLE., [llens H.B., [Ipoxopenkos B./l., Octpu
CO3/IaHUsl aHTUKOPPO3UOHHBIX KOHCEPBAIMOHHBIX MaTeprajioB Ha 0a3e 0TpabOTaHHBIX HE(DTSIHBIX MACEN U Pt
Tam60B: U31-Bo [lepmuna P.B., 2012. - 325 c.

5. Hamackus b.b., [Tetpuit O.A., lupnauna I’ A. Dnexrpoxumus : YueOHuk. - M.: Xumus, 2001. - 623 c.

6. ITycros, 0. A., Komkun, b. B., Kyteipes, A. E. Koppo3us 1 3amura METaII0B B BOAHBIX Cpelax : MPAKTH
METaJNIOB B BOAHBIX cpenax. - Mocksa: Mznarensckuii JJom MUCuC, 2005. - 102 c. - Tekcr : 3IeKTpoH
http://www.iprbookshop.ru/56075.html

6.3 I1Hble UCTOYHUKU:
1. UaTepHeT-sHIIMKIONEANH - http://www.rubicon.com/

7. MaTepuajibHO-TeXHHYecKoe o0ecrnevyeHne TUCHMILIUHBI, MPOrpaMMHoe odecrnedeHmne,
npogeccuoHaIbHbIe 0a3bl JAHHBIX M MH(POPMALHOHHBbIE CIIPABOYHBIE CHCTEMbI

Jlns mpoBefeHUs 3aHATHH MO JUCHUILIMHE HEOOXOOUMO CIIElyHollee MaTepUalbHO-TEXHUYECKOe OOECII
IIPOBE/ICHUS 3aHATHH JIEKLIMOHHOIO U CEMUHAPCKOTO TUIIA, TPYIIOBBIX U MHAMBHUYaIbHBIX KOHCYIbTAIUM,
aTTeCTalluy, IOMELEHHS I CaMOCTOSATEIbHOW PaOOTHI.

VY4eOHble ayAUTOPHUH M TOMELICHHUSA JUIS CAMOCTOSTEIbHONH PabOThl YKOMIUIEKTOBAHBI CIEIIHATU3UPOBE
cpeacTBaMH 00yUYEeHHS, CITY>KAIMMU JUIsl IPEeACTaBIeHHs yueOHO# nH(popManuy O0IBIION ayTUTOPHH.
[TomerieHust Al CaMOCTOSATENBHOM pabOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIC
o0ecreyeHrneM JI0CTyTa B ANIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

Jlnst mpoBeeHNs 3aHATHH JEKIIMOHHOTO TUIA HCIHOJIB3YIOTCS HAOOpHI JAEMOHCTPALMOHHOTO 000pYIOBAaHY
WITIOCTpAuK (IPOEKTOp, HOYTOYK, SKpaH/ MHTEPAKTHUBHAS JOCKA).
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JluneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTiedyeHHE:
Kaspersky Endpoint Security nns 6uszneca - Cranaaptabiii Russian Edition. 1500-2499 Node 1 year Educati
Omnepannonnas cucrema 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 [Ipodeccuonanpusiii moc 2007

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. Hayunas anekrponHas Oubnmnorexa Poccuiickoit akanemun ectectBoznanust. — URL: https://www.monogr:
2. YHHBEpCHUTETCKass OMOIMOTEeKa OHJIAlH: AMEKTPOHHO-O0nbOmoreuHas cuctema. — URL: https://biblioclub.ru
3. DnekrponHbIi Karajgor @yHnamentanbHoi 6ubmuoreku TI'Y. — URL: http://biblio.tsutmb.ru/elektronnyij-

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

BsaumogeiicTBue mnpenogaBarensi U CTyIEHTa B Ipolecce OOy4deHHs! OCYIIECTBISETCS MOCPEACTBOM My
CETEBBIX, TEJICKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, UCIIOJIb3YEMbIX B 3JIEKTPOHHOU MH(OPMAIMOHHO-00pa30Ba



