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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

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

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

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETbHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHMU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

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

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

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM IS

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC

HKIIMH / TPYIOBBIE UIIH o
by py. MHIUKATOPHI TOCTKEHHUS KOMITCTCHITHIA

npodeccruoHaIbHEIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIpH HAUTHIAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS

ITK-1 Croco0€eH BBIMOIHATE
paboTHI TIO 3alTUTe
BHYTpPEHHEH OBEPXHOCTH
METaJIOKOHCTPYKIIHIA OT
KOpPO3HHU

AHaJ'H/I3I/Ipy€T KOPPO3UOHHBIC  IIPOLCCCHI, BI:I6I/Ipa€T
Haunboee paL[HOHaHLHI:Iﬁ n Ha,[[e)KHLIfI crmoco0 3alllUThI
METALITMYCCKUX KOHCTPYKLII/Iﬁ OT KOppO3uH, B TOM YUCJIC
C IPUMCHCHUCM COBPCMCHHBIX ]_[I/I(l)pOBI:IX TEXHOJIOTHH

[1K-2 Cnocoben
OCYILECTBISITH PYKOBOJCTBO
paboramu 1o
ANMEKTPOXUMUIECKOU
3alIUTe MOI3EMHBIX U
MOABOAHBIX METAJTHYECKUX
KOHCTPYKLIHH

HpI/IMeHHeT COBpPCMCHHBIC MPCACTABJICHUA O HAyYHBIX
OCHOBAX KOppO3UHU MCTAJIJIOB IJId OpraHU3alivui 3allHUThbL
OT KOPPO3UH B PA3JINYHBIX YCIOBUAX

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

IIK-1 CmocobGeH BBIMOMHATH pabOTHI IO
METAJOKOHCTPYKUUU OT KOPPO3HH
Ne HaumenoBanue ®opma
n/n JUCIIUTLITNH, oOyueHus
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBA3U 6 7 8
1 |Koppo3us meTanios ¢ +
BOJIOPOIHOM
Jlernonsgpu3amueit

3aluTe

BHYTPCHHEH IOBEPXHOCTH




2| Teopus koppo3un + | +
METaJIIOB

3 [TexHonornueckas +
IpaKTHKa

[TIK-2 Crioco6eH oCcymecTBIATh PYKOBOJCTBO pa0OTaMH IO AMEKTPOXUMHUICCKOM 3aIInuTe
MOJI3€MHBIX U TOJBOJHBIX METAJUTMUECKUX KOHCTPYKIIHMA

Ne HaumenoBanue dopma
/o JUCUUILINH, o0yueH
OTIPEICIISIIOITIX us
MEXIUCIUTUIMHAPHBIE | OyHas
CBA3H (cemect
p)
6|7
1 | Teopust koppo3uu + | +
METaJIOB
2 | Texnonorudeckas +
MPaKTHKA

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

JucuuminHa «VHTUOUTOPEI KOPPO3WM METAJUIOB» OTHOCUTCS K YacTH, (HOpMUpPYyEeMOH ydacTHHKaMU
o0pa3oBarenbHbIX OTHOLIEHUH, yueOHoro rutana OIl mo nanpasnenuto noarotoBku 04.03.01 - Xumus.

JucrummHa « THruOUTOpEI KOPPO3UU METAUIOB) U3yvaeTcs B 7, 8§ cemecTpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 7 3.€.

Ounas: 7 3.e.
Bun yuebHoit paboThl (BCSEI;ZEOB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 252
KonrakTHast pabora 140
Jlexmm (JIextmm) 52
JlaGoparopnsie (J1ab. pab.) 88
CamocrostensHas padota (CP) 76
OK3aMeH 36
3auer -
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoli | @opMBbI TEKyIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |JIa6 | CP
U | .
pao.
O|l0|O
7 cemecTp
1 HNHrnbutops TecTupoBanue;
KHCJIOTHOM 12116 | 6 nabopaTtopHas
KOPPO3HH. pabora




ITocTtpoenue u
HaXO0XJICHUE
napameTpoB
IKBUBAJICHTHBIX
cxeM rozorpadon
uMIeaHca ¢
MIOMOIIBIO
IPOrPaMMHOTO
obecriedeHus
ZVeiw, ZPlot.

Ompoc

WNurubuposanue
KaTOJTHOTO
BBIJICJICHUS
BOZIOPOJia Ha XKeJe3e
B KHCJIBIX
Cynb(aTHBIX U
XJIOPUJIHBIX Cpeiax.

10

16

Ormpoc;
JlaGoparopHas
pabora

WNurubuposanue
aHOJ/IHOTO
pacTBOpeHust
’&KeJe3a B KHUCIIBIX
Cynb(aTHBIX U
XJIOPUIHBIX
pacTBopax

10

16

KOJJTOKBUYM;
JlaGoparopHas
pabora

MeTons!
MaTeMaTHYeCKOM
00paboTku
MOTyYEHHBIX
pe3yJbTaToB,
MOCTPOCHUE
rpaduuecKux
3aBUCHUMOCTEM B MS
Exel

Omnpoc; Hayunsiii
TOKJIa1

8 cemectp

Binstaue cTpykTypbl
OpPraHMYECKHUX
COCIMHECHUI Ha
MHTUOHpYIOLIHEe
CBOMCTBA.
IIepsuuHOE» U
«BTOPUYHOE»
MHTUOMPOBAHUE.

12

Tectuposanue;
Ompoc

Pe3onancubie»
MOTEHIIUAJIBI KaK
dbaxTop
I[eJICHAIIPABIEHHOTO
noadopa
WHTHOUTOPOB
KOpPO3HH
METaJIOB.

12

Omnpoc; Hayunsiii
TOKJIa1

Binstaue npuponst
pacTBOpUTENS Ha
UHTHOUTOpPHOE
neiicreue [TAB.

12

Tectuposanue;
Ompoc




9 WHruburopsl KOJJTOKBUYM;
aTMocgepHoi naboparopHas
KOPPO3HH. 6 |40 | 12 pabora
KoncepBannonssie
Marepuasbl.

Tema 1. UHruoutopsl kucaoTHoii kopposuu. (ITK-1)
Jlekumus.
O6nactd TpPUMEHEHUS] HMHTUOMTOPOB KHUCIOTHOW KopposwH. IlyTw BO3meHCTBHsT WHTHOMTOPOB Ha
KOPPO3HWOHHBIN mporiecc. biokupoBouHblid 1 dHepreTudeckuit 3pdexrer. Ancopouust [TAB Ha meTamnax B
KHUCJBIX Cpelax, NpuBe-AeHHas mKkana noteHuuanos JI.M. AaTponoBa. OnpeneneHne CTENeHu 3an0JIHEHUS
MMOBEPXHOCTH METajlJIa HHTUOU-TOPOM C TIOMOIIIBIO0 UMIIETAHCHBIX M3MepeHuid. M3orepmer ancopoumu [1AB
Ha MeTaJljlaX U UX WICHTHPUKAIMS.
JlaGopaTopHbie padoThbI.
JlaGopaTtopHblie 3aHATHSA.
1. UHruGuTOphI KUCIOTHON KOPPO3UH METAJIIIOB
Lenb paGoThI: O3HAKOMUTHCS ¢ METOIMKOM ONPEIEeNCHHS 3alUTHOTO AP PeKTa HHTHOUTOPOB.
[Tnan paGoThI:
A) Ompenenenue 3amuTHOTO 3P deKTa ypoTponruHa U €r0 CMECH C MOAUIOM Kalusl IPH KOPPO3UU CTAIIU B
pacTBOpE CEPHOU KUCIIOTBI
b) ITonyuenue nonsipu3aliiOHHBIX KPUBBIX HA CTAJIH.
B) IIpoBenenue pacuetoB K, Z n vy.
I') ConocTaBnenue CKOpocTeil KOppPO3nH, MOTYUYEHHBIX PA3HBIMH METOIAMHU
) Onmnpenenenue Tuna WHrHOWTOpa IO 3HAYEHHUSM CTAIlMOHAPHOTO [MOTEHLMajga MeTalia B
HEWHTHOMPOBAHHOM W MHTHOMPOBAHHOM PacTBOpax.
E) Odopmiienue u 3amura oT4yera
Obopyoosanue u peaxmussol: 9 niacmunok cmanu Cm3 ¢ omeepcmusamu, mpu cmaxaua Ha 200 ma, mepHbiil
yununop Ha 100 ma, ypomponun, uoouo xanus, 10 %-viti pacmeop H2504, ayemon|1], nasxcoaunas
oymaea, MuHeuKa unu WmMaH2eHYupKyib, KAmMoOHblll 60NbMMEMP, XA0PCEPEOPANbILL d1eKMPOO CPAGHEHUS,
nposooda, nacviwennwlti pacmeop KCI, anarnumuueckue secwi, s1eKkmporumuyeckas sa4elikd,
NOMEHYUOCAam, XJ10pcepedpsHblll 91eKmMmpoo CPAGHEeHUs, BcnomozamenvHulll Pt anexkmpoo, pabouuii
INEKMPOO, APMUPOBAHHDIL 8 ONPABKY.
OmeiT 1. Onpenenenue 3amuTHOTO 3G dHeKTa HHruOUTOpa rPABUMETPUICCKUM METOIOM.
B tpu crakana manuBarot mo 150 mu 10 %-ro pacTBopa cepHO KHCIOTHI: B NEPBHIi cTakan g06asmstoT 0,1
I' ypOTpoIMHa (reKkcaMeTHJIeHTeTpaMuHa), Bo Bropoi - 0,1 r yporponuna u 0,1 r KI, a tpetuii crakan
OCTAaBIISAIOT JJI1 KOHTPOJIS. 3aTeM Ty/a OMYCKAIOT MOABEIICHHBIC HA MOMUXJIOPBUHIIIOBOM KUIIKE 00pa3Ilbl
cranu Cr3 (1o 3 B KaXIbli CTakaH), MPEIBAPUTEIHLHO 3aUUIIEHHBIE JI0 3epKAJIbHOTO Olecka HaXIadHOU
OyMaroii, mpoTepThie BaToi, CMOYEHHOW alleTOHOM, M B3BEIICHHBIC HA aHATUTHYECKUX Becax. Yepes 2 yaca
1ociie TOTPYKeHHS B PACTBOPHI 00paslbl M3BICKAIOT, TIIATEIBHO MPOMBIBAIOT BOAOHM, CyIIaT
¢upTpoBanbHON OyMaroii u B3BemMBaoT. CKOPOCTh KOPPO3UU PACCUUTHIBAIOT O (hopmyite
K =AT1/(S*t), (r/cM2-3)

[1] Ucnonw3oBanue arerona, oTHocsmerocss k Taomuue Il cnucka IV mpekypcopoB, 060pOT KOTOPBIX B
Poccuiickoii ®denepanyu OrpaHUYeH W B OTHOILIEHHM KOTOPBIX YCTAHABIMBAIOTCA MEpPbI KOHTPOJISI B
COOTBETCTBMM C 3aKOHOAATENbCTBOM Poccuiickoii @Denepanu W MEXIYHAPOJIHBIMH JOTOBOpPaMHU
Poccuiickoit @enepanuu, periiaMeHTUPYETCSl JACHCTBYIOIIMM 3aKOHOAATEIILCTBOM M COOTBETCTBYIOIIUMU
JIOKQJIbHBIMU HOPMAaTUBHBIMH aKTaMHU YHUBEPCHUTETA

3ajanus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. DddexTrl, HAOMIOMAEMBIC TP BBEICHUU HHTUOUTOPOB B KOPPO3HOHHYIO CPEY.



2. IlpuBenenHas mikana noreHuanos mno JI.B. AuTpomnosy.

3. Tunsl ancopOMOHHBIX U30TEPM.

4. UneHTrdUKaIUs N30TEPM.

5. AHanmM3 MeToa CIIEKTPOCKOIIUH AIEKTPOXUMHUYECKOTO UMIIETIaHCa.

Tema 2. IlocTpoeHue U HAXOKIeHHE MAPAMETPOB IKBUBAJIEHTHBIX cXeM roaorpagos uminenaHca ¢
MOMOIIBIO MPpOrpaMMHoro odecnevyennsi ZVeiw, ZPlot. (ITK-1)

Jlekuus.
He npenycmorpena
JlaboparopHbie padoThbI.
He npenycmotrpeno
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.

CpaBHEHHE METOIOB IMOzcUeTa rogorpadoB UMIEAaHCa HA TOYHOCTD IMOTYUYEHHBIX JaHHBIX. JluarpaMMbl
Bbone.

Tema 3. UHruOupoBanue KaToAHOT0 BblJeJeHUsI BOAOPOIA HA Kejle3e B KHUCJIBIX CYJb(PaTHBIX U
xJopuanbix cpenax. (IIK-2)
Jlekumus.

BnusiHre raloreHuI0B Ha KaTOAHOE BBIJICIICHUE BOAOPONA HA JKeJe3e B KHCIBIX CYIb(aTHBIX PacTBOpaXx.
WHrnbupoBaHue KaToJHOTO BBIACICHHS BOIOpOJA Ha Keje3e B KUCIBIX XJOPHIHBIX cpenax. KuHeTwka
ancop6muu [TAB npu nHruOMpoBaHUH KaTOIHOTO BhIACICHUS Boopoia. DPdeKT CuHepru3Mma.

JlaboparopHbie padoThbI.
1. UccnenoBanue BIUSTHUSI MHTHOMTOPOB KOPPO3UH Ha TOK MU y3un Bogopoaa yepe3 MeMOpaHy
Lenb paGoThI: U3YYUThH BIMSHUE HHTHOUTOPOB KOPPO3UH HA MPOLIECC HABOIOPOKUBAHUS METAJLIa
[Tnan paGoThI:
A) CpaBHenue Toka qudQy3uu Boropoaa yepe3 memOpany u3 craiau Ct3 B HEMHTHOMPOBAHHOW cpenie U B
MPUCYTCTBUU UHTHOUTOPA KOPPO3UH.
b) [IpoBeaenue pacueTon
B) 3ammuTa u opopmienue oryera
Obopyoosanue u peakmusvl: 08YXKAMEPHAs AYelKa J{esanamxana, CmaibHvle Mem-opanbl, mepmocman,
KoHyeumpupoganHwiil pacmeop HCI unu H2504, nomenyuocmam, mumposannwiti 0,01 n. pacmeop
KMnO4, mumposannwiii pacmeop wasenesou KUcioml, X10pcepeopsanblil 31eKmpod cpasHeHus, Pt
INEKMPOO, NEKMPONUMUYECKUU KII0Y, CIUMYISAMOPbL HAB0OOPOICUBAHUS, UHSUOUMOPBL KOPPO3UU CMATU,
ayemon[1].
OmepiT 1. UccnenoBanue BiausHUE 100aBOK MPOMOTOPOB HaBoAOpokuBaHus ctanu B 1 H pactBope HCI npu
MOTEHLIMAJIE KOPPO3UH.
a) B monspuzannonnyro yactsb stueiiku JleBanarxana (puc. 1) BBogurces 35 mn 11 BogHoro pacteopa HCI, a
B 1u(dy3uonnyro cronbko xke 0,01 H. pactBopa KMnO4. Yepes 2 yaca pacTBOp nepMaHTraHaTa CIMBACTCS U
MIPOBOAMTCS €r0 TUTPOBAHNE TUTPOBAHHBIM PACTBOPOM IIaBesIeBOW KUCIOTHI. [IpenBapuTensHO JOIKHO
OBITH MTPOBE/ICHO TUTPOBAHNE UCXOJHOTO pACTBOPA NEpMaHraHara (10 €ro KOHTakTa ¢ MeMOpaHoO# B
sTaeiKe).
KonunuectBo BemecTsa npopearuposasiiero KMnO4 pasHo:

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

KonuuecTBo BelecTBa aroMapHOro BOJIOPOAA, BCTYIMBILETO BO B3aUMOJICUCTBHE C IEPMaHTaHATOM Kajus
no (11), paccunuthiBaeTCs U3 3aBUCUMOCTH:

Tak kak M(H) = 1 r/mons, To n(H) u 7(H) uncnenno paBusl. Torga maoTHOCTh Toka auddy3un
BO/IOpoJa uepe3 meMOpany iH MoxkeT ObITh paccunTaHna o popmyse:
A/Mm2



rae MO(H) - MmonsipHast Macca XMMHUYECKOTO SKBUBAJIEHTA BOIOPO/A, T - MPOAOIKUTEIBLHOCTh ONBITA B
qacax, S - IUI0IIa b MEMOpPaHBI B CM2.
Pacxox mepmaHranara Kajaus Ha MAacCUBALMIO MOBEPXHOCTH MEMOpPAHBI OMPEACISIOT B XOJIOCTBIX OMBITAX
0e3 3amoJHEHUS MOJSAPU3ALMOHHON YAcTH SUEHKU. DTO KOJIMYECTBO IEpMaHraHaTra BBIUHUTACTCS U3
ucxonnoit C(KMnO4), t.e. AC(KMnO4) = Cucx - Con - Cxomn, rne Con - koHuentpamuss KMnO4 nocine
orbITa, CXOJ - B XOJIOCTOM OIIBITE.
JU1st OLIEHKHU BeTMYMHBI MHTUOMPYIOLIETO WM CTUMYJIMPYIOLIETO ASUCTBUS 100aBOK B paboune pacTBOPHI
WM BEJTMYMHBI KaTOHOW UM aHOIHOM MOJISIpU3aliy UCTIONb3yeTcs Kodddumuent auddy3noHHOM
CIIOCOOHOCTH

yH = i0/i,
rae 10 u 1 - mmoTHOCTH TOKa Au(Qy3uu BOAOPOIa B UCXOAHOM PACTBOPE IMPH MOTEHIHANIe KOPPO3UH H B
pacTBope C Jo0aBKaMHM WIM TpU HATUYMU TOJSPH3AIMU DJEKTpoja cooTBeTcTBeHHO. Ecmm 1 < 10,
HaOMI0MaeTcss TOPMOXKEHUE, TIPpH 1> 10 - CTUMYIHPOBAaHUE HABOJIOPOXKUBAHHUSL.

[1] Ucnonb3oBanue arieTona, otHocsuierocs k tadnuue 111 criucka IV npexypcopoB, 060pOT KOTOPHIX B
Poccuiickon @enepanuy OrpaHUYeH U B OTHOLIEHUU KOTOPBIX YCTaHABIMBAKOTCS MEPbI KOHTPOJIS B
COOTBETCTBUH C 3aKOHOAATENbCTBOM Pocculickoit denepanuu U MexXAyHapOIHBIMU JOrOBOPaMU
Poccuiickoit @enepanuu, permiaMeHTUPYETCS AEMCTBYIOIINM 3aKOHOAATEIILCTBOM U COOTBETCTBYFOLIUMHU
JIOKaJIbHBIMU HOPMAaTUBHBIMHU aKTaMH YHHUBEPCUTETA

OmnpiT 2. UccnenoBanue BAMSHUS HHTHOUTOPOB KOPPO3UH CTAIM Ha TOK 1u(dy3un BOJOPOAA Yepe3
MeMOpaHy.

Xon IKCTIEPUMEHTA COOTBETCTBYET OIBITY 1, MyHKTHI a U 0.

B) B monspuzanuonHyro dacth sueriku BBoautcs 1 H pactBop HC1 ¢ 3amanHON KOHIIEHTpaIuei
MHTHOUTOpA (110 YKA3aHHUIO TTPETogaBaTelis ).

JHanee Bce, kak B 1. a onbITa 1

r) OKCHEpUMEHT TOT e, YTO B MYHKTE B, TOJIBKO PabOYMU PacTBOpP COACPKHUT IPYTyH0 KOHIICHTPAIHIO
MCCIIETyeMOT0 MHIMOUTOPA UM IPYTOi MHTMOUTOP B TOM K€ KOHIIGHTpAIUH, 4To B MyHKTe B [lonyuyeHHbie
pe3yNIbTaThl MPEACTAaBUTH B BHJIE TAOIHIIbI, aHAIOTUYHOW MPUBEIEHHBIM B IPEABLIYIIUX OIMBITaX C YYETOM
0COOCHHOCTEH JaHHOTO SKCIEPHMEHTA.

Craenarb BBIBO/IBI O BIUSHUM HHTHOMTOPOB KOPPO3UHU HA MPOIIECC HABOAOPOKUBAHUSL.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. IlepenanpsixeHre BOIOpoaa
2. 3aBUCUMOCTH TIEpEHAIPSKEHHSI BOOPOA OT MPUCYTCTBHS B CYNIb(aTHBIX PacTBOpax A00ABOK XJIOPHJIOB

3. BausiHrEe BHYTPUMOJIEKYJISPHOTO U MEXKMOJIEKYJIIPHOTO CHHEpPIru3Ma Ha IMepeHanpsiKeHue BoAopoja U
HABOJIOPO’KMBAaHUE METaJlIa.

Tema 4. UHruOupoBanue aHOAHOTO PACTBOPEHMS KeJjie3a B KUCJIBIX CYJIb(aTHBIX U XJIOPHUIHBIX
pactBopax (IIK-1)

Jlekumus.
WNurubvpoBaHrue aHOJHOTO PACTBOPEHMsS >Keje3a B KHUCIBIX Cyiab(haTHBIX pacTBopax. lcmonb3oBaHue
u30TepMbl TeMKHMHA TpU aHAIM3€ MeXaHW3Ma AaHOAHOIO PACTBOPEHHUs XKejle3a B HMHTUOMPOBAHHBIX
pacTBOpax MO TPEXCTAAUNHBIM CXeMaM C TPEThEHl JIMMUTUPYIOIIEH CTagueH.
BrnusiHue ranmoreHusOB Ha aHOJHOE PACTBOPEHHUE jKele3a B KHUCIBIX CylabparHbIX cpenax. [loTeHmman
HYJIEBOTO 3apsiia ¥ 3 (HEeKTUBHOCTH HHTHOUTOPOB.

JlaboparopHbie padoThbI.
1. Ucnonp30BaHne UMIIETAaHCHON CIIEKTPOCKOMUH JUIsl U3YUYEeHHUS MTpoliecca MHIMOUPOBAaHUS KOPPO3HH
METaJJIOB
Lenb: oBnasieHne METOAOM UMIIEJAHCHOW CIIEKTPOCKOIMH JIJIsl OLEHKU 3aIUTHON 3(PEKTUBHOCTH
WHTUOUTOPOB KOPPO3HUH.
A) Onpeznenenue CTENeHU 3aMoJHEHUS ® UHTUOUTOPOM MOBEPXHOCTH METAJLIA B PACTBOPE JIEKTPOJIUTA
MMIIEIAHCHBIM METOJIOM.



b) Onpenenenne BIUsSHUS KOHIEHTPALIMH HHIUOMTOPA HA KaTOIHBIA M aHOJHBIN NMPOLIECCHI IPU KOPPO3HHU B
arpecCUBHOM pacTBOPE.

B) [IpoBenenue pacueTon
I') 3amura 1 opopmiieHune otyeTa

Oneir 1. OmnpeneneHue CTENEHUW 3amofHEHUS ® WHrHOMTOPOM TOBEPXHOCTH METaia B PacTBOpeE
ANEKTPOIUTA UMIIEAAHCHBIM METO/IOM.

Obopydosanue u peakmusbvl: d1eKMpOIUMULECcKas A4elKd, pabouutl 1eKmpoo U3 Cmaiu Ui 0py2o2o
Memanna, pacmeop 1eKmpoauma (no yKa3anuio npenooasameist), UH2UOUmMop (no yKazaHuro
npenooasameisi), XJ10pcepeopsHblLL I1eKMpPOoO CPABHEHUS, 6CHOMO2AMENbHBILL NIAMUHOBHII 31eKMpPOoO,
ayemon[ 1], usmepumenvuas annapamypa gupmsi Solartron.

Pab6ota BemonHseTcs Ha umnenancMerpe 1255 Solartron B komruiekre ¢ noteniocrarom 1287 Solartron,
COEAMHEHHBIX C KOMITBIOTEPOM.

ITopsinok padoTsl.

Bxirounth KOMIbIOTED.

Bxuttounts mpubop Solartron 1287 u Solartron 1255.

Cobparp stueiiky. [loakmrounTh K HEW TpoBOAAa IO TPEXdIEKTPOMHOM cxeme: mpoBoga Re2 m We
COEIUHSIOTCS BMecTe, MpoBoJ Rel - k xmopuucepeOpssHHOMY 3eKTpoay, npoBoj Ce - K IUIaTUHOBOMY
AIIEKTPOLLY.

Hatb nporperscs npudopy 30 MUHYT.

N3MmepeHue uMNeaHca MPH MOTEHI[MAIe KOPPO3UH H € MOJISIPU3aIUed.

3amyctuth nporpammy Zplot.

3aiitu B mporpammy Setup-Cell. B rpade Electrode Surface Area ykaszare mwiomanbr 37I€KTpoja B
KBaJpaTHBIX caHTUMeTpax. B rpade Reference Electrode Correction BEIOpaTh THIT 37IEKTpO/Ia CpaBHEHUS, B
HaIeM ciyuae — xjopuacepeopsapiii. OctaapHOE OCcTaeTCs o yMoidaHuto. 3akpeiBaeM okHO Setup Cell.
BriOpare tun skcnepumenta Ctrl E: Sweep Freq. B okne Polarization 3agare 3nauenne AC Amplitude
(mV), pasuoe 10.

[Tpu n3MepeHnu umIeaanca npu norexHuane kopposuu B rpadge DC Potential (Volts) 3agare 0 u nanee vs.
Open Circuit.

ITpu m3mepenun umnenanca npu noisipuzauuu B rpadge DC Potential (Volts) 3agate oTHOcuTenbHOE
3HaueHue noyspuzanuu (npu noispusauuu Ha 50 MB, 3agare 3nHauenune -0,05 B ciydae kaTomgHOU
nossipuzanuu 1 0,05 B cimyyae anogHoit ) u nanee vs. Open Circut.

B rpade Frequency Sweep 3amare Initial Frequency (Hz), pasaoe 10000, a Final Frequency, pasaoe 0,05
mm 0,01.

[locne morpyeHus dJIEKTpoJa B PacTBOpP HEOOXOIMMO Tepel U3MEpPeHHEM HMIIEAaHCa MOJO0XKAaTh He
MeHee 15 MUHYT 17151 yCTaHOBIIEHHUS TOTEHIIMAIa KOPPO3HH.

3anycTuTh M3MEPEHHE HMMIeHaHca KHomkoi Measure Sweep. Jlamee myTem Hakatus kmaBumm Toggle
Zview miepelTH B mporpamMmy Zview, B KOTOPOM M MPOUCXOAUT MocTpoeHue rpaduxoB. KHomkoit Auto
Scale All Graphs mpomsBomutcs macmrTabupoBaHue rpadukoB, T. K. (QYHKIUS aBTOMACIITaOWPOBAHUS
oTkitoueHa. [locie 3aBepiieHus: SKCIEPUMEHTa COXPAHUTD MOJYUYEHHbIE JaHHbIE B (Daii, B KOTOPOM MpHU
OTKPBITUU OJIOKHOTOM MOKHO OyZIeT MOCMOTPETh BCE MapaMeTphl SKCIIEPUMEHTA.

OdopmiieHue pe3yibTaToB.

Jlnist pacueTa CTENeH! 3al0THEHUS IIOBEPXHOCTH UHTHOUTOPOM 1o (hopmyrie

® =(CO0 - C)/( CO-C1), tne CO, C u Cl — emKoCTH IBOHHOTO cJi0si B (DOHOBOM pacTBOpe, MpPH
OTIpe/IeTICHHOW KOHILEHTpAalUuu MHrubuTopa u npu @ = 1 COOTBETCTBEHHO, HEOOXOAUMO pPACCUUTATh 3TU
BEJIMYMHBI €MKOCTH JIBOMHOTO ci1os.. [{yst aToro ucnomns3yercs popMmyna sl pacuera eMKocTH anekrpoaa C
=1/2"®, Tne ® = 21y, a Y — 4acTOTa MEPEMEHHOTO TOKA.

Ucnone3yst romorpadsl, CcoOOTBETCTByIoLMEe (OHOBOMY pacTBOPY M pacTBOpaM C pa3IMYHBIMU
KOHIICHTPAIUSIMA MHTHOUTOpA, IS OMPEACICHHOW YacTOThl HAWTH COOTBETCTBYIOIEE 3HaueHuWe Z° u
npoBectu pacuetel CO m C nans Bcex KOHLEHTpaluii mHruburopa, mocrtpouB rpapuk C = f (o-%2),
AKCTPAIOJIALKS KOTOPOTO 10 TMEPEeCceYeHHs] ¢ OChI0 OpAUHAT MpH ®-/2 = (0 OTCEeKaeT 3HAUYE€HUE EMKOCTHU
noitHoro ciosi Cd. TTocne aToro moctpouTh rpaduk B KOOPAMHATAX
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Cd = f (l/cuHr), mpO’KCTPANONUPOBATh MOJYYEHHYIO 3aBUCHMOCTH 0 NEPECEYCHUsI C OChbI0 OpIMHAT,
MPOXOJsIIeH yepe3 Haualo koopauHatr. OTpe3okK, OTCEUEHHbIN Ha 3Toil ocu, paBeH Cl. Jlanee paccuurarb
BeMYMHY O U OCcTpouTh rpaduk B koopannarax © = f(Ig cunr). Pesynsrarsl npencTaBuTh B BUAE TAOMHIL
u rpaduxoB. Caenarb BHIBOBI.

OmeiT 2. Onipenenenre BIUSHUS KOHIIEHTPAIIMU HHTHOUTOPA HAa KaTOIHBIN ¥ aHOHBIN MPOIIECCHI TPU
KOPPO3HH B arpeCCUBHOM PacTBOPE.

Pabota BemmomnHseTcs Ha umrnenancmerpe 1255 Solartron B komruiekTe ¢ moreHnuoctarom 1287 Solartron,
COEIMHEHHBIX C KOMITBIOTEPOM.

[Topsimok paGoTsl cM. B ombITe 1.

[IpoBoauTCs M3MEpeHHEe MMIIEAAaHCa TPU TOTEHLUANEe KOPPO3UH HCCIETYyeMOro MeTauia B (DOHOBOM
pacTBOpe M pacTBOpax, COACPIKAIINX pa3IMUHbIe KOHIICHTPAIlUU HHTHOUTOpA.

[Tony4ynB sKCIepUMEHTANbHbIE ToAOrpadbl, MON00paTh MOAXOASIIYI0 SKBHUBAJICHTHYIO CXEMY, KOTOpas
MO3BOJISIET TOJMYYUTh BEIWYMHBI BCEX O3JIEMEHTOB CXEMBl M NPU 3TOM pPACCUUTAHHBIE IO MPOrpaMMme
rogorpadbl yIOBIETBOPUTEIBHO COBNAIAIOT C OSKCHEPUMEHTAIbHBIMHU. lloNydeHHBbIE 3HAauEHHUs] BCEX
SIIEMEHTOB CXEMBI MpPEJCTaBUTh B BUjae TaOmuuel. I[lpuBect m300paxkeHus rogorpadoB uis KaxI0ro
pacTBopa, COBMECTHB Ha OTHOM I'pauKe KCIIEPUMEHTAIbHBIE KPUBBIE C PACCUUTAHHBIMH 110 IPOTPaMMe B
COOTBETCTBHH C HUCIOJIb3YyeMON SKBHUBAJICHTHON cxeMoi. Craenarh BBIBOABI O BIMSHUM WHTUOMTOpPA U €TO
KOHIIEHTpAIIMM Ha CONPOTHUBJICHHUE MEPEHOCA 3apsiia B KaTOIHOW M aHOIHOW peaklusiX, eMKOCTb JIBOMHOTO
CJIOSL U BEJIMYMHBI JIPYTUX JIEMEHTOB SKBUBAJICHTHOW CXEMBI.

[Tony4yuTh mONSAPU3ALMOHHBIE KpPHUBBIE B ()OHOBOM M HMHIHOMPOBAaHHOM (C pPa3sHBIMHM KOHLIEHTPALUSIMH
MHTUOHUTOpA) pacTBOpax.

3amyctuth nporpammy CorrWare. Haxare kHomky New. Jlambmie BoiOpate Experiments-Insert New
Experiment-Potentiodynamic-Ok. B rpade Skan Initial Potential (V) 3amucars 3HaueHHe, Ha KOTOpOE
HEOoOXOMMO TMOJISIPU30BaTh B KaTOAHYIO oOnacTh co 3HakoM muHYC. B Final Potential (V) 3amucarh
3HAYCHHE aHOMHOM monspu3anuu. B oboux ciydasx BeiOupaem B crieayromieit rpade vs. Open Circut. B
noje Scan Rate (mV/Second) 3amucarb CKOpOCTh pa3BEepTKHU, T.€. HA CKOJIBKO M3MEHHUTCS MOTEHIMAN 3a 1
CeKyHy (MpUOMM3UTENBHO 3TO 3HAYEHUE JOKHO ObITh 0,6, YTO COOTBETCTBYET MOTEHIMOCTATHYECKUM
M3MEPEHUSM IIPU BBIIEPKKE MU KakoM noreHuuane 30 cekyna). OcTaibHOE OCTABIISAEM IO YMOIYAHUIO.
B rpage Data Acquisition Beioupaem Method Fixed Rate, Points/Sec 3anmucars Hy’KHOE KOJIMYECTBO TOYEK B
cekyHAay (00bruHoO 1).

B rpade Axes Type BbIOpaTh THUI 3aBUCUMOCTH, KOTOPYIO HAM HaJ0 MOIy4uTh. B manHom cimyuae 31o E vs.
Log(I).

Haxarp Ok.

Jlst 3amycka m3MepeHuil HakaTh Ha KHONKYy Measure Selected. [Iporpamma aBTOMaTH4eCcKHn MepenaeT K
OKHY, TJIe OyIyT CTPOUTHCS TPaPUKH.

[Tocne noctpoenus [IK sueiika aBTOMaTHYECKH OTKITIOUUTCS.

CoBMecTuTh Ha OIHOM rpaduKe MONAPHU3ALMOHHBIE KPHBBIE B (DOHOM M WHTHOMPOBAHHOM pACTBOPAX.
[Tpoananu3upoBarh BIMSHUE UHTMOUTOPA HA aHOAHBIN U KaTOTHBIN MPOLIECCHl HA TAHHOM METaJlIe.

OdopmiieHune pe3yJIbTaToB.
1 1. Kparko onucars X011 pabOTHI.

2 2. llpuBecTH UCHOIB3YEMYIO SKBUBAJICHTHYIO CXeMy U rpaduku rogorpadoB, SKCIEpUMEHTAIbHBIX
Y PaCCUMTAHHBIX, AJIS BCEX UCCIIEIOBAaHHBIX PACTBOPOB. 3HAUYEHUS BCEX AIIEMEHTOB SKBUBAJIEHTHOM
CXEMBI TPE/ICTABUTh B BUJIEC TAOIHIIBI.

3 3. [lpuBectu rpaduky Noasipu3alMOHHBIX KPUBBIX B (POHOBOM M MHTMOUPOBAHHOM PacTBOpax.

4 4.  ComnocTaBUTh BIUSHUE HHTHOUTOPA HA BETMYHUHBI COMPOTHUBIICHHUS TIEPEHOCA 3apsiia B aHOHOM
Y KaTOJTHOM peaklUsX ¥ Ha XOJ MOJISPU3AIMOHHBIX KpUBBIX. OIICHUTH BIMSIHIE UHTHOUTOpA HA
€MKOCTb JBOMHOTO CJIOS I BEIMUMHBI OCTAIBHBIX SJIEMEHTHI DKBUBAJICHTHOM CXEMBIL.

5 5. Ecium conpoTuBIIeHHE IEPEHOCA 3apsia B aHOAHOM peakiuu R1 yBennunBaercst B IpuCyTCTBUU
MHTHOUTOpPA, 3TO MO3BOJIIET PACCUUTATH €T0 3aIIUTHOE JIEHCTBUE 10 YPABHEHUIO:
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12
OTu pe3yiapTaTbl CONOCTABUTH C JAHHBIMU pacueTa z I0 BEJIMYMHAM CKOPOCTH 3JIEKTPOXUMUYECKON
KOPPO3UH 1KOpP, PACCUMTAHHON MyTEM IKCTPAIOJIAUH Ta(eTeBCKUX YUYAaCTKOB aHOAHBIX MOJISPU3AUOHHBIX
KPHUBBIX Ha MOTEHLIUAJ KOPPO3UH (IPUBECTH UX B TaOIUIIE):
z = (ixop - ikop, une)/ikop 100%
6. Cnenatb BBIBOJIBI IO pe3yJIbTaTaM paboThI.

2. OneHka BKJIAZOB (HOPMHUPYIOUIEHCS IJICHKH MPOAYKTOB KOPPO3MHM HA TOBEPXHOCTH MeTaula |
MHTUOUTOpA B CyMMApHBIH 3alIUTHBIA 3P PEeKT

A) ComocrapiieHre CKOPOCTEH KOPPO3UH CTAIT B MHTHOMPOBAHHON U HEMHTHOMPOBAHHOM Cpe/ie.

b) Pacuer Bk1a/10B MJICHKU MPOAYKTOB KOPPO3UH HHIMOUTOPA B OOIIUIT 3aIIUTHBIHN 3P PEeKT

B) Odopmienue u 3anmra otuera

Obopyoosanue u peakmugvl.: KOppozumemp, pabomaiowuli Ha 0CHOBe NOJAPUZAYUOHHO20 CONPOMUBTLEHUS,
C UCNONb308aAHUEM O08YX- UIU MPexdneKmpooHou cucmemsl, 3%-vii pacmeop NaCl, Na2S, ayemon[2],
pacmesop HCI (0,1 n.)

1. B m3mepennoe konmmdectBo pactBopa NaCl BBecTn paccuntannbie konmdectBa Na2S u pactBopa HCI ¢
TeM, 4TOObI KOHIIEHTpalus oopasyromerocss H2S cocrasuna 100 mr/m.

2. B OpuroToBIEHHBI pacTBOp B SYEHKE TMOTPY3UTh HJIEKTPOIbl KOPPO3UMETPA, MPEIBAPUTEIHHO
3aUMILIEHHbIE HaXJauHoW Oymarod wiM Ha NUIMGOBAILHOM CTaHKE U O0e3KHUpEeHHble, U Hayarb
(buKCcHpOBaTh CKOPOCTh KOPPO3HM B 33/JaHHbIE MOMEHTHI BPEMEHHM OT Hadajla SKCIEPHMEHTa: B MOMEHT
norpyxenus, 5, 10, 30, 60 u 120 muH.

3. B ananoruyHslif pacTBOp BBOAUTCS 3aJaHHOE KOJIMYECTBO MHTMOUTOpPA B TAKOM KOJIUYECTBE, YTOOBI €TO
KoHIeHTparust coctaBmwina 100 mr/n. M3mepeHusi TOBTOPSIIOTCS ¢ BHOBB IOATOTOBICHHBIMH K paboTe
AEKTPOAAMHU KOPPO3UMETpA.

4. Ha omuH u TOT ’Xe TpadUK HAHECTH 3aBUCHUMOCTh «CKOPOCTh KOppo3uu K- HpomomKuTeNbHOCTD
skcnepumenta ™ (K = f(t)) mo maHHBIM, TOTYyYeHHBIM B HEHMHTHOMPOBAHHOM W WHTHOWPOBAHHOM
pacTBopax.

5. Paccumrarp 3amuTHBIN 3hdexT GopmMupyromeicss MOBEpXHOCTHON IUICHKH IPOIYKTOB KOPPO3UU B
3a/IaHHbIEC MTPOMEXKYTKH BPEMEHHM OT Hayaja HKCIEPUMEHTA [0 METOJMKE, ONMCAHHOW B TEOPETUYECKOM
YacTH.

6. Jlanmee paccuuThiBaeTcs 3allUTHBIN 3(dekr nHruéuropa B HMHIMOMPOBAHHOM pacTBOpPE B T€ XKe
IIPOMEXYTKH BPEMEHHU.

7. CymMMupysl AaHHBIE 3aIIUTHOTO JCUCTBHS IUIEHKM W WHTHOMTOpA, MOITy4aeM CyMMAapHBIA 3aIlUTHBIN
3 HEKT CUCTEMBI «IIJICHKA — HHTHOUTOPY.

[1] Ucnonb3oBanue arieTona, otHocsuierocs k tadnuue 111 criucka IV npexypcopoB, 060poT KOTOPBIX B
Poccuiickon ®enepanuy OrpaHUyYeH U B OTHOLIEHUU KOTOPBIX YCTaHABIMBAKOTCS MEPbI KOHTPOJIA B
COOTBETCTBUH C 3aKOHOAATENbCTBOM Pocculickoit denepanuu U MexXAyHapOIHBIMU JOrOBOpaMU
Poccuiickoit @enepanuu, permiaMeHTUPYETCS AEMCTBYIOIINM 3aKOHOAATEIILCTBOM U COOTBETCTBYFOLIUMHU
JIOKaJIbHBIMU HOPMAaTUBHBIMHU aKTaMH YHHUBEPCUTETA

[2] Ucnions3oBanue aneToHa, oTHocsmerocs k Tadmure I crincka IV ipexkypcopoB, 060pOT KOTOPBIX B
Poccuiickoit @enepanyu orpaHUYEH U B OTHOIIEHUH KOTOPBIX YCTAHABIMBAIOTCS MEPBI KOHTPOJIS B
COOTBETCTBHUU C 3aKOHOAATENLCTBOM Poccuiickoit denepanuu U MEXAYHAPOAHBIMU JOTOBOpaMU
Poccuiickoit @enepanuu, periiaMeHTUPYETCS ACHCTBYIOIIMM 3aKOHOAATEIILCTBOM U COOTBETCTBYIOIUMU
JIOKQJIbHBIMU HOPMAaTUBHBIMH aKTaMHU YHUBEPCHUTETA

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



2. AHamuza TpeXCTaAMMHBIX MEXaHU3MOB AHOAHOIO PACTBOPEHHUS JKElI€3a C TPETbEW JMMUTHPYIOIIEH
CTaued U pacyeToB MOPSIAKOB PEAKIMU AaHOAHOIO PACTBOPEHMS JKEJIe3a 110 MOHAM BOAOPOJa, TAJIOUAHBIM
MOHAM, TUIPOKCHU] HMOHOB M OIpeneneHus TadeaeBcKoro kodp@uineHTa HaKJIOHA JHUHEHHBIX YYacTKOB
AQHOJHBIX MOJISIPU3ALUOHHBIX KPUBBIX.

Tema 5. MeToabl MaTeMaTH4ecKoii 00pa00oTKH MOJYYeHHBIX Pe3y/bTaToB, IOCTPOCHHE rpauIecKuX
3aBucumocteit B MS Exel (IIK-1)
Jlexknus.
HE IPeAyCMOTpEeHa
JlaGopaTopHbie padoThbI.
HE TPEAYCMOTPEHBI
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
Crnioco0bl 3MEHEHUs BUJIA TPa(UKOB U AUATPaAMM.

Tema 6. Bansinue CTPyKTYPbl OPraHUYeCKUX COeJUHEHUI HA MHTHOMPYIOLIME CBOMCTBA.
IlepBuuHoe» u «BTOpUYHOEe» nHruoOupoanue. (I1K-1)

Jlekumus.
CBsI3b 3alIUTHBIX CBOMCTB MHTMOUTOPOB C AJIEKTPOHHOM IUIOTHOCTBIO HA aTOME, SIBISIOIIEMCS OCHOBHBIM
peaKkIMOHHBIM IIeHTpOM. CBsI3b 3aIIUTHBIX CBOWCTB WHTHOWTOpa ¢ KoHCcTaHTamMu [ammera u Tadra.
[lepBuuHoOe» U «BTOpUYHOE» MHTHOUpoBaHUE. CBS3b MHTHMOUPOBAHUSA CO CTUMYJIMPOBAHHUEM KOPPO3UU
onauMH U tTemu xe [TAB.

JlaGopaTopHbie padoThbI.
HE TPEAYCMOTPEHO

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
1. Teopueil XakkepMmaHa.
2. Teopueii [lonaxpto u Hoy0a.
3. CBs3b 3alIUTHBIX CBOMCTB MHrHOMTOpa ¢ KoHcTaHTamu ['ammera u Tadra mo mertony I'puropneBa u
DKUIHKA.

4. «IlepBruHOE» U «BTOPUIHOEC)» HHTUOMPOBAHHE
5. [IpuMepsl HHTUOUPOBAHUS ¥ CTUMYITUPOBAHUSKOPPO3UH OAHUMU U Temu ke [TAB.

Tema 7. Pe3oHaHCHBIE» MOTEHUHMAJIBI KaK GaKTOP HeJeHANPABJIEHHOI0 M0A00pa MHTHOUTOPOB
Koppo3uu metaioB. (ITK-2)

Jlexkuus.

CBs13b BeTUUMHBI aJICOPOIMU OPTAHUYECKUX COSIUHEHUN CO 3HAaYCHHEM IEPBOT0O MOTEHIINAa HOHU3AIUH.
CBs13b BEJIMYMHBI 2ICOPOIIMHM AaHMOHOB CO 3HAYEHHEM TIEPBOTO MOTEHITMAa HOHU3AIUH.

JlaGopaTopHbie padoThbI.
HE IPEAYCMOTPEHO

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. Onpenenenuie nepBoOro MOTEHIMAIA HOHU3AIUH.

2. OOBsAcHeHHE IIPUYMUHBI IIOABJICHHUSA JBYX WA Ooiee MAakKCHUMyMOB [JIsd MCTAJJIOB Ha 3aBUCUMOCTHU
BCJIIMYHHBI ancop6um/1 OT BCJIMYMUHEBI ITIOTCHIXAJIOB HOHU3AIUHU OPraHNYCCKUX COC,I[PIHGHHﬁ.

3. Ucnonp30BaHre MOTEHITMAIOB HOHU3AIMH JIJIs TT0100pa HHTHOUTOPOB.

Tema 8. Bansinue npupoabl pactsoputeisi Ha uHruouropnoe aeiicrsue IAB. (ITK-1)
Jlekumus.
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Mexanu3m KOppO3UU METAJJIOB B HEBOAHBIX Cpeliax. Poiab COCTOSIHUSI MOJIEKYSl PaCTBOPUTENSL B IBOMHOM
ANEKTPUUECKOM CJIO€ B KHHETHKE U MEXaHM3Me€ MOHM3aluMu MeTauioB. [luccomumartuBHas U
HEMCCOIMATUBHAS aJCOpOIUs MOJIEKYJl PACTBOPHUTENS B TPOIECCaX HMOHU3AIMH CONMbBO(HIBLHBIX
MeTauioB. MexaHu3M HOHHM3AIUU ColbBOGOOHBIX MeTauioB. Paboter B.II. I'puropreBa u B.B. Dkunuka.
Pa6otsr B.W. Burgoposuya ¢ coTpya-HUKaMu. XUMUYECKOE PAaCTBOPEHUE METAJNIOB B HEBOJHBIX CPEAax.
JlaboparopHbie padoThbI.
HE IIPETYyCMOTPEHO
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. IIponecc auccommaruBHOM ancopOunn MP u mocneayromme cTaauu mporecca;
2. Heobparumast xemocopOuuss MP BeiencTBrue ux JECTPYKIHMH U MPOTEKAHUS TOCIEAYIONUX MPOILECCOB
MOJTUMEPHU3AINH METUIICHOBBIX PAIUKANIOB C 00pa30BaHUEM MPOTMaHa, MporeHa, OyTaHa, n300yTaHa.
3. Ananu3 MexaHu3Ma XUMHUYECKOTO pacCTBOPEHHUS METalIa, O0YCIOBICHHOTO necTpykiueir MP.
4. AHamu3 3JeKTPOXMMHUYECKOTO MEXaHHW3Ma pacTBOpPEHUs CONbBO(GOOHBIX METAJUIOB IO MEXaHU3MY
KOMILUIEKCOOOpa30BaHMS.
5. IlpuuuHbBl CHM)KEHUS MHTMOUTOPHOTO JEHCTBHS M3BECTHBIX WHTMOWTOPOB BOJHBIX Cpell B HEBOJHBIX
pactBopax, 1o [ puropreBy U DKUIUKY.
6. [ToueMy karanuTUUECKHUE SAbl, THTUOUPYIOIINE KOPPO3UIO Kelle3a B CIIUPTOBBIX CPEIax, He jKelaTeabHbI
B Ka4€CTBE MHTUOUTOPOB?
7. YcnoBus ancopOumu pacTBOPHUTENS U MHTHOWTOPA C TOUKH 3PEHHS KOHKYPEHTHOU amcopouwmu, mo B.U.
Burnoposudy ¢ coTpyqHUKaMH.

8. HuddepenuupoBanue 3IEKTPOXUMUYECKOTO U XUMHUYECKOIO MEXaHHW3MOB pacTBOPEHHS XKele3a B
KHCIIBIX Cpefax.

Tema 9. Unrudurtopsl armocgepHoii koppo3un. Koncepsannonnnsie marepuadisl. (IIK-1)
Jlexknus.
KonzeHcarus Biaru Ha MOBEpPXHOCTH MeTaijia. BiusHue coctaBa arMocdepbl U KIMMAaTHYECKUX YCIOBHH
Ha KOp-pO3MI0 MeTayuioB BHemnue ¢akTopsl arMochepHOil Koppo3uu. 3amura HHTHOUTOpaMH U
MHTUOMPOBAHHBIMU TOJTMMEPHBIMH IIJICHKaMU. MIHTHOUTOPBI AJIS CIJIABOB YEPHBIX METAJUIOB. IHTHOUTOPBI
aTMOC(epHO KOPPO3WMH JJIsl UYEPHBIX M IIBETHBIX MeTauioB. Kiaccudukanus KOHCEPBALMOHHBIX
MaTrepuajoB s 3aIIUTBl OT arMocdepHOi koppo3uu. HoBass TexHU-ueckas TOJUTHKA CO3IAHUS
MaJIOKOMIIOHEHTHBIX KOHCEPBALIMOHHBIX MaTepHanoB. KuHeTHka 37€KTPOAHBIX IPO-LIECCOB HA METAJUIE MO
TOHKMMHU IIJICHKAMU MAaCJISIHBIX MOKPBITHHA. DPQexT nocieneiictBus. MeTosl KOpPpO3HOH-HBIX UCIIBITAaHUH
Y METOJIMKA MTPOrHO3UPOBAHUSA 3aIUTHON A(PPEKTUBHOCTH KOHCEPBALIMOHHBIX MaTEPUAIIOB.
JlaboparopHbie padoThbI.
1. IlpumeHeHune 1eTydrx MHIMOUTOPOB AJIS 3aIUThI OT aTMOC(EPHON KOPPO3HH METAIIIIOB
Lenb paGoThI: O3HAKOMUTHCS ¢ METOIAaMU IPUMEHEHUS JIETYYUX HHIHOUTOPOB
[Tnan paGoThI:

A) CpaBHeHHE CKOPOCTH KOPPO3HUH CTaJIM, MEIU M JaTyHW B HEMHIMOMPOBAHHOH cpelie M B MPHUCYTCTBUU
JIETy4ero MHruOuTopa KOPPO3HH.

b) IIpoBenenue pacueTos

B) 3ammuTa n opopmienue oryera

OO6opynoBaHMe M PEaKTUBBL: TPU IKCHKATOpa C KpbIIKamMHu U (ap(opoBsIMU BCTaBKaMU (IIACTHHKAMHU),
mectb o0pasuoB u3 cranu Ct3 mpsAMOyroiabHOH (GOpMBI, IIecTh OO0pa3loB U3 MEAM WM €€ CIUIABOB,
HaknadHas Oymara, puiIbTpoBajgbHas Oymara, Bata, anietoH[ 1], NaNO2 u (NH4)2CO3 (kpucrtamindeckue),
KapOoHAT MOHOATaHOJIaMHHA (ToToBHUTCS Tponmyckanrem CO2 depe3 MOHOATAHOJIAMHUH MPH TeMIIEpaType
He BoImIe 40° C 10 MOJTHOTO HACHIIICHHUS ).
JIist yCKOpEHUsl UCHBITaHUS B DKCHKATOPBI C IIPUTEPTOM KPBILIKOW HAJIMBAIOT 4€pe3 BOPOHKY C JUIMHHOU
Kay4dyKoBOH TpyOKkoit ropsuyio Bomy (50-60° C). 3a cueT 3TOro B HKCHKATOpPE CO3JAeTCs MOBBIIICHHAS
BJIQ)KHOCTB, UTO CHUJIBHO YCKOPSET KOPPO3HIO.
1 1. IlpuroroButs 15 % -biit pacTBOp HUTpHUTA HaTpus U 50 % -blit pacTBOp KapOOHaTa
MOHO3TaHoJamMuHa. [loydeHHbIME pacTBOpaMu NPONUTATh GUIBTPOBANIBHYIO OyMary, ociie 4ero ee
BBICYIIUTD
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2 2. TlnacTUHKU U3 MEIH U YIIIEPOIUCTON CTan 00paboTaTh HaXKAa4HOI Oymaroi 1o Onectsimeit

[IaJKOU ITOBEPXHOCTH, IPOTEPETH BATOM, CMOYEHHOU allETOHOM.
3 3. B nepBblii 3KCUKAaTOp NOJABECUTH IO ABE MJIACTUHKU U3 CTAJIHM U MEIU U HAJIUTh TOpsUel BOIBI Ha

JTHO 3KcuKaTtopa (puc. 1). DTo KOHTPOIBHBIN ONBIT. Bo 2-0if skcukarop Ha AHO GaphopoBoil BCTaBKH

HOJIOXKUTh OOEPHYTHIE B M3TOTOBJICHHYIO MHTMOMPOBaHHYIO OyMary Takke 0 JIBe MIIACTUHKU U3 MeIu

U CTaJM U 3aTeM, KaK U B IIEPBbIN, HAJIUTh HA THO TOPSUYIO BOAY. B TpeTuii sxcukarop Ha

¢baphopoBy10 BCTaBKy OCTaBUTh YACOBOE CTEKJIO M HACKINaTh 1o 2-3 . HuTpuTa Hatpus NaNO2 u

kapoonara ammonust (NH4)CO3 B otHOmeHnu 1:1, mociie 4ero mogBecuTh Mo JBE MEIHBIC U

CTaJIbHbIE MNIACTUHKHU, HAJIUTh HA THO TOPSYYIO BOLY.

[1] Ucnons3oBanue anetoHa, oTHocsmerocs k Tadmure I criucka IV pexypcopoB, 060pOT KOTOPBIX B
Poccuiickoit @enepanyu orpaHUYEH U B OTHOIIEHUH KOTOPBIX YCTAHABIMBAIOTCS MEPBI KOHTPOJIS B
COOTBETCTBHUU C 3aKOHOAATENLCTBOM Poccuiickoit denepanyu U MeXAYHAPOAHBIMU JOTOBOpaMU
Poccuiickoit @enepanuu, periiaMeHTUPYETCs ACHCTBYIOIINM 3aKOHOAATEIILCTBOM U COOTBETCTBYIOIUMU
JIOKQJIbHBIMU HOPMAaTUBHBIMH aKTaMHU YHUBEPCHUTETA

2. [IpumeHeHNEe MaCIISTHBIX KOMITO3HMIIMK JIJISl 3aIIATHI OT aTMOC(HEPHON KOPPO3HH METAILIOB.

Lenp paboTsl: O3HAKOMUTBHCS € HMCIOJIB30BAHUEM JUISL 3aLIUTHI OT aTMOC(EpHONW KOPPO3MHM MOKPBITUI
00pa31oB MeTajia MACISIHBIMH KOMITO3UIMAMU, COJIEPKAIMMHU MacIOPacCTBOPHUMbIE HHTHOUTOPHI.

[Tnan paGoThI:

A) CpaBHEHHE CKOPOCTH KOPPO3UU CTAJIM, MEIU U JaTyHU 0€3 MOKPBITUS U C HOKPBITHEM.

Hcnonb3yroTesi MacisiHble KOMITO3UIMU € cozepkanueM mHruouropa 5; 10 u 20 % (umum 10; 20 u 30 %).
Macna: 1 20-Ab tpancdopmaroproe, orpadorannoe MMO.

b) IIpoBenenue pacueTos

B) 3ammuTa n opopmienue oryera

O6opynoBaHre U peakTuBbI: 00pasibl Metamia (ctans Ct3 u ap.), HakgadyHas Oymara, (UIBTpOBaIbHAS
Oymara, aunetoH[l], HHOycTpHadbHOE Macio, OTpPabOTaHHOE MOTOPHOE Macio, KyOOBBIE OCTaTKH
cuarernueckux kupHbIX kuciaoT (KO CXKK), cmecs CXKK u T.1m., 3 % -ne1ii pactBop NaCl, cymmnbHbIi
mKad Wik BO3AYIIHBINA TEPMOCTAT, TEPMOBIArOKaMepa.

1. TIpuroToBUTH 3alIUTHBIE MACIISTHBIE KOMITO3UIIUU. J{JIs1 3TOTO pacTBOPUTH B Maclie (10 YKa3aHUIO
MIPETIOIaBaTelsl) MHTMOUTOPHI (TI0 YKa3aHUIO MPETIOIaBaTels ), YTOOBI MOTYYHITUCH MACIISIHBIE PACTBOPHI C
copepkanueM unruouropa 5; 10 u 20 % (nm 10; 20 u 30 %).

2. 3a4uCTUTh HAXAAYHOW OyMaroi pa3sHbpIX HOMEPOB J0 OJIeCTAIIeH MOBEpXHOCTH 12 00pa3IioB cTaan
Cr3, onpeaenuTh C MOMOIIBIO IITAHTCHIIUPKYIIS UX pa3Mephl AJIs pacdyeTa MIo[aad MOBEPXHOCTH,
00€3KUPUTH AL[ETOHOM, BBICYIIUTH (PUIBTPOBAIIbLHOM OyMaroi 1 B3BECUTh Ha aHAJIMTUYECKUX Becax C
TOYHOCTBIO 10 4 3HaKa.

3. 9 00pa3ioB U MPUTOTOBIEHHBIE MACIISIHBIE KOMIIO3UIIMH BBIACPKATh B BO3AYLTHOM TEPMOCTATe MPH
50°C B TeyeHue 15 MUHYT, MOCIIEe YeTO HAHECTH HA 00pa3Ilbl MACISHYIO TUICHKY ITyTEeM MOTPYKCHUS UX B
MIPUTOTOBIIEHHBIE MACIISIHbIE KOMIIO3HUIMH (IO TpU 00pa3iia B KAKIyI0) C MOCIEAYIOIIUM MOJBEIINBAHUEM B
3TOM K€ TEPMOCTATE MPH ITOU ke TeMIlepaType U BBIIEPIKKOU 10 MPEeKpalleHUs] CTEKaHHsI Macia ¢
MOBEPXHOCTH. 3aTeM OXJIAJUTh UX 10 KOMHATHOI TeMIiepaTypbl

4. Jlanee 3 oOpasiia 6e3 MacIsTHOU TJICHKH U 9 00pa31ioB, MOKPHITHIE TUICHKAMU MACIISTHBIX KOMIIO3UITUN
Pa3IMYHOTO COCTaBa, MOrPy3uTh B 3 %-blif pacTBOP XJIOpHa HATPUSL, 00bEM KOTOPOTO ISl KasKI0TO
oOpasma 6epetcst u3 pacuera 10 mut Ha 1 cM2 moBepxHOCTH. OCTaBUTH UX B KOPPO3HMOHHOM cpene Ha 7
CYTOK (WJIM JIO CJIETYIONIETO 3aHSTHS).

1 5. UYepe3s onpenenennoe BpeMs T (7 CyTOK UK OOJIBINE) BBIHYTh 00pasiibl U3 KOPPO3ZMOHHOH CPEIbI,
MPOTEPETh UX BETOIIBI0, 00paboTaTh pacTBOPOM JJIsi CHATHS MPOTYKTOB KOPPO3HUH, TPOMBITH BOJIOH,
BOJIOTIPOBOJHON U IUCTUIUTMPOBAHHOM, 00€3KUPUTDH allETOHOM U B3BECUTh Ha aHAJTUTHYECKHUX BEcax.

2 6. Ilo morepsiM Macchl 00Pa3IOB pacCUYUTaTh CKOPOCTH KOPPO3UH 1O (opMyIIe

1 U3 3-X mapajienbHbIX Pe3yabTaToB ISl KaKI0T0 COCTaBa B3ATh CpeqHee 3HaueHue. Paccunrare 3anmrHoe
nercTBUe Z MaclssHBIX TMOKphITUiA 1o popmyne: Z= , rme KO u K - ckopocTu Koppo3uu COOTBETCTBEHHO
HE3aIUIICHHBIX U 3alUIIEHHBIX MACISHbBIMU KOMIIO3UIIUAMH 00pa3iioB. Pe3ynbTaTsl cBeCTH B TaONHILYy.
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7. AnanorudHo mi.2 - 4 MOATOTOBUTH TAKOE ke KOIIMYECTBO 00PA3IIOB U MOABECUTH UX B
TepMoBiarokamepe Ha 30 CyTOK WJIH 10 CJIEIYIOLIEro 3aHsITHs, OCIIEe YeTO U3BJIeUb UX OTTYJa U
obpaborarh 1o 1.5. PaccunTarh CKOPOCTH KOPPO3UH U 3aLIUTHOE JICHCTBUE MACISTHBIX KOMIIO3HIINH,
CcoNIacHo 11.6,

[1] Ucnonb3oBanue arieTona, otHocsuierocs k tabnuue 111 criucka IV npexypcopoB, 060pOT KOTOPBIX B
Poccuiickon @enepanuy OrpaHUYeH U B OTHOLIEHUU KOTOPBIX YCTaHABIMBAKOTCS MEPbI KOHTPOJIS B
COOTBETCTBUH C 3aKOHOAATENbCTBOM Pocculickoit denepanuu U MexXAyHapOIHBIMU JOrOBOpaMU
Poccuiickont @enepanuu, permiaMeHTUPYETCS AEMCTBYIOIINM 3aKOHOAATEIILCTBOM U COOTBETCTBYHOLIUMU
JIOKaJIbHBIMU HOPMAaTUBHBIMHU aKTaMH YHHUBEPCUTETA

3. DnekTpoxuMuueckas oueHka 3(p(peKTHBHOCTH 3aIIUTHBIX HEMETAIUTMYECKUX MOKPHITUI Ha MacIISTHOU
OCHOBE.

Ilenp paboOTHI: OBNAAETh METOJUKOM AIIEKTPOXUMHYECKOW OHEHKH AS(PGEKTUBHOCTH  3aLIUTHBIX
HEMETAJIINYECKUX ITOKPBITUM HA MACIITHON OCHOBE.

[Tnan paGoThI:

A) CpaBHeHue MOSIpU3aIMOHHBIX XapakTepucTuk crtanmu Ct3 B 0,5 M pacTBOpe Xjopuaa HaTpHs ¢
HE3aIUILIECHHON MOBEPXHOCTHIO M MOKPHITOM MACISHOW TUICHKOM WJIM TUICHKON MACJISTHOM KOMITO3UIIUU C
ITAB.

b) N3yuenue BausHus KoHIEHTpauuu nodaBku [TAB B macio Ha 3amuTHyIO 3(p(eKTHuBHOCTE MacsTHON
KOMIIO3UIUH.

B) U3yuenue BIMSHUS CMBIBA 3aLIUTHOM KOMITO3UIMH M 3(PQeKTa MmocneaecTBus Ha MOJspU3alluOHHbIC
xapakrepucTuku crainu Cr3.

I') U3yueHne KMHETUKHU AJIEKTPOAHBIX MPOLIECCOB HA CTAJIM B BOAHBIX BBITSDKKAX MACISIHONW KOMITO3UIIUU

1) TlpoBenenue pacueToB

E) 3ammra u opopmienue otuera

OO6opynoBaHre W PEaKTUBBI: MOTEHIIMOCTAT, 00pa3ibl cTanu CT3 I AJIEKTPOXUMHYECKUX HU3MEPECHHM,
AMEKTPOIUTHIECKAs sueika, HaxaadHas Oymara, aneToH[l], CTeKJITHHas Mmajiouka, aHAJMTUYECKHE BECHI,
uHaycTpuanbHoe macio M-20A, tpancdopmaropHoe macio, KyOOBBIE OCTATKH CHHTETHYECKHUX YKHPHBIX
kucyoT (KO CXKK), cmecy CXKK, nHAMBUIyaIbHBIC KUPHBIC KHCIOTHI MM UX aMHUbI U T.11., 0,5 M pacTBOp
XJIOpUJA HaTpHUs, XJIOopcepeOpsiHbIN 37IEKTPO CpaBHEHUs Pt anekTpon, nenurenabHas BOPOHKA C PyOAIIKoO,
TEPMOCTAT, 3JEKTPOJIUTUYECKUI KITHOY.

Jns DHEKTpOXMMHUYECKUX HW3MEPEHUM MCIONb3yeTca dJeKkTpon u3 ctanu CT.3, apMUpOBaHHBIA B
AMOKCHUIHYIO CMOJY, OTBEPKICHHYIO MOJIUATUICHIIOIMAMUHOM, C TOPU30HTAJIBHO PACHONIOKEHHOM paboyeit
MMOBEPXHOCTHIO (pHcC. 1), 00paboTaHHBIN HAXKIAYHON OymMaroi pazHbIX HOMEPOB, 00€3)KUPEHHBIN alleTOHOM.
Ha pabouyio NOBEPXHOCTh HAHOCAT KAl MAcCisIHOW KOMITO3UIIMH, PAaBHOMEPHO pacTHpAIOT ee
CTEKJISITHHOM IaJIOUKOi, KoTopas Obliia MpeaBapUTEIbHO B3BEIlIEHA CyXas, a 3aTeM OKyHyTas B Macio. [locne
pacThpaHusi Macjla Ha MOBEPXHOCTH JJIEKTpOJa IMajloyKa CHOBA B3BEIIMBAETCS M IO pa3HHUIE Beca J0
HAHECEHHUs MAacCJsHOW IUJICHKM Ha MOBEPXHOCTb 3JIEKTPOAa U TOCJe HAHECEHHs OINPEAessSioT Maccy
MACJISTHOM KOMIO3UIIMM, HAHECEHHOW Ha IMOBEPXHOCThb. Pa3znenuB 3Ty Maccy Ha IUIOTHOCTh MAacCIsSHOU
kommo3uiuu (p= 0,92 - 0,93 r/cM3, B KOHKPETHOM CITy4ae OMpPENesieTCs apeoMeTpOM) U 3Has IIOMmaas S
MOBEPXHOCTHU AJIIEKTPOJA, JIETKO OMPEASIUTh TOJIIUHY h MacliaHO# miieHku 1o popmyre:
cM
OObIYHO TONIIMHA TaKoH TIeHKH cocTaBisieT 10-15 mxMm (Imxm = 10-6 m).

OnbiT 1. CpaBHEHHE NOISAPU3AMOHHBIX XapakTepucTuk ctanu Ct3 B 0,5 M pacTBope xjiopujia HaTpus C
HE3aIUILIEHHON MOBEPXHOCTHIO M TOKPHITOM MACISTHOM MJIEHKOW WUJIY TJIEHKOW MACJISTHONM KOMIIO3UIINU C
ITIAB.
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1. CHaTh nonsipu3allMOHHBIE KPUBbIE HAa HE3AILUIIIEHHOM MacsSHON IIEHKOH 3ekTpone u3 Cr3.
JIJI5TOT0 TOBEPXHOCTH AIIEKTPOJA NUTH(PYETCS, 00EBKUPUBACTCS AlIETOHOM, ITOCTIE YEro IEKTPOJ
MOTPY’KAETCS B JIEKTPOXUMHUUECKYIO STUEHKY U MPUCOEIUHAETCS K COOTBETCTBYIOILIEH KIIEMMeE
MOTEHIIMOCTaTa (XJIopcepeOpsHBIN AIIEKTPO] CpaBHEHUS U Pt 3J1eKTpoa TakKe MOACOSAMHEHBI K
MOTEHIIMOCTATy COOTBETCTBEHHO), KOTOPBI BKJIFOYAETCS B CETh 3a MoJI4aca /10 Havyasia paboThl YKa3aHHBIM B
WHCTPYKIHU CIOCOOOM (TIOPSIOK BKIIFOUEHUS cM. B pabote Ne 8). 3areM B AJIEKTPOTUTHICCKYIO TUEHKY
sanuBaetcs 0,5 M pactBop NaCl B Takom o0beMe, 4ToObI cioii pactBopa Obi1 Ha 1 - 1,5 cM B
MMOBEPXHOCTH AMIEKTpoa. 3aTeM nojaBecT kanwuisip JIyrruna Ha pacctosinue npumepHo 0,5 MM oT
MOBEPXHOCTH AJIEKTPOJIA U 3AMOJHUTh €r0 paO0YHM PaCTBOPOM.
2. @ukcupyercs MOTEHIIMAI pabodero AEKTPoAa B OTCYTCTBUE TOKA (SUEHKa OTKIIIOUEHA). 3aTeM
3agaeTcs 3HaueHue noreHurana Ha 300 MB otpuiiatenbHee Ha4aIbHOTO, BKIIOYAETCS sTYEHKA U
3alMChIBAETCS KATOMHBIN TOK. Jlajiee moTeHIMam 3JIeKTpo/ia rnocieaoBarenabHo yepes 20 MB cmemaroT B
MTOJIOKUTEIIBHYIO CTOPOHY M PETUCTPUPYIOT COOTBETCTBYIOIIME 3HAUEHUA ToKa. [1pu mepexome uepes
CTaIlMOHAPHBIN MOTSHITHAT TOK MEHSIET MOISPHOCTh. MI3MepeHus 3aKaHIMBAIOT TIOCJIE TOTO, KaK
HaKJIaJIbIBAEMBbII Ha 3JIEKTPOJT TOTCHIMAN JOCTUTHET BemunHbl Ha 200 - 250 MB Oosee monoxuTenbHOM,
yem EcT. Pesynbprarel uaMepenuii 3anucarb B TaOIUILy, aHaToTUuHyto Tabnuie 16 B padore Ne 12. 3arem
OTKJTFOUUTD TOJISIPU3AIUIO, TOKIATHCS YCTAHOBIICHUS CTAIIMOHAPHOTO MOTEHITMAaJIa ¥ BHOBb MTOBTOPUTH
CHSITHE TIOJIIPU3AIIMOHHON KPUBOW M3 KaTOMHOW 00J1aCTH B aHOHYIO0. B ciydae G0NbIIoro pacXoIeHus ¢
pe3yJbTaTaMi TIEPBOTO U3MEPEHUS 3aMEHUTH PaCTBOP Ha CBEKHUH M BHOBb CHATH MOJSIPU3AITMOHHYTO
KPUBYIO aHAJIOTHYHBIM CIIOCOOOM. PacTBOp ciuTh B cTakaH, Tak Kak OH OyJeT UCIIOJIb30BaH BTOPUYHO.
DNEKTPO OCYIMUTh (GUIBTPOBATILHON OymMaroi.

3. Manee paGoumii 351eKTpol BHOBb OTHUIN(OBATH U 00E3KUPHUTDH AI[ETOHOM, MTOCIIE Yer0 HAHECTH KaIUTio
Macia, He copepakamiero n1o6asku [1AB, ykazaHHBIM BhIIIe CriocOOOM. BhIepkars aiekTpos Ha Bo3ayxe 15
MUHYT. [locie 3Toro noMecTuTh 3IEKTPOA B AEKTPOIUTHUECKYIO SIUEHKY U 3aTeM NUIEeTKoN Ha 50 M
OCTOPOXHO TI0 CTEHKE SIYEHKH 3aIUTh pabounii pacTBOP, UCTIOIB30BaHHbIH B MPEBIAYIIEM OIbITE, BHOBD
CJIOM pacTBOpa 3JIEKTPOIUTA AOIKEeH ObITh Ha 1,0 - 1,5 cM BBIIIe BEPXHETO CIIOS TUIEHKU Ha 3JIEKTPOJIE.
3anoJyHUTh AEKTPOIUTHUECKUM KIII0Y ¢ KanuiuiipoM JIyrTuHa pacTBOPOM IEKTPOJIUTA U CHATH
MOJISIPU3ALMOHHBIE KPUBBIE, KaK OMMCaHO B 1.2. Pe3ynbraTsl u3MepeHuii 3anucars B Tabnuily. Pactsop
CIIUTh U3 AYEHKH, 3JEKTPOJ IPOTEPETH U BBICYLINTb.

4. Jlanee paOoumii SIEKTPOI BHOBb OTHIIN(OBATH, 00E3KUPUTH ALIETOHOM M HAHECTH CJIOM KOMITO3UIIUU
Mmacina ¢ ITAB (coctaB koMno3unuu ykasplBaeTcs penogasareiem). Jlanee NocTynuTh Tak ke, Kak yKa3zaHo
B II. 3.

5. Bce nonspusannoHHble KpUBbIE HAHECTU HA OJUH IpauK HA MUJLTMMETPOBOM Oymare U OLlEHUTH
BJIMSIHUE MACIISIHOM MJICHKH U IUIEHKU MACIISTHOM KOMITO3UIIMM Ha CKOPOCTH KAaTOJHOTO M aHOAHOTI'O
nporeccoB Ha ctanu Ct3 B pacTBOpe IeKTposnTa. [ 3TOro NpoBECTH JIMHUHU MOCTOSHHOTO NOTEHIMAIa
B KaTOJHOW M aHOJHOM 00JacTAX U ONPENENIUTh 10 rpaduKy TOKH, COOTBETCTBYIOLINE TOUKAM IIEpecedeTcs
3THUX JIMHUH C MOJIIPU3aLIMOHHBIMY KPUBBIMU B aHOJTHOW M KaTOAHOM o0nacTsax. Pe3ynbrarsl npeacTaBuTh B
Tabiuie Tuia Tadaunel 1.

[Tpumeuanue. B mnporpammuoe obecneuenne mnoreHuunocrara I[PC-PRO 3aoxkeHbl OTHOBpEMEHHOE
O0TOOpaXeHUE U MaTeMaTHyeckas 00paboTKa MoyuYeHHBIX JaHHBIX, coxpaHeHue ux Ha aucke [1K, a Taxxke
pacriedaTka UCXOHOH rpaduyeckoit nHpopmManuy Ha MPUHTEPE.

[1] Ucnonb3oBanue arieTona, otHocsuierocs k tabnuue 111 criucka IV npexypcopoB, 060pOT KOTOPHIX B
Poccuiickon @enepanuy OrpaHUyYeH U B OTHOLIEHUHU KOTOPBIX YCTaHABIMBAKOTCS MEPbI KOHTPOJIA B
COOTBETCTBUH C 3aKOHOAATENbCTBOM Pocculickoit denepanuu U MexXAyHapOIHBIMU JOrOBOPaMU
Poccuiickoit @enepanuu, permiaMeHTUPYETCS AEMCTBYIOIINM 3aKOHOAATEIILCTBOM U COOTBETCTBYFOLIUMHU
JIOKaJIbHBIMU HOPMAaTUBHBIMHU aKTaMH YHHUBEPCUTETA

Omnpit 4. V3ydyeHne KNHETUKU IEKTPOJHBIX MPOLIECCOB HA CTAJIM B BOJHBIX BBITSYKKAX MACIISTHOU
KOMIIO3ULUU.



1.ITony4unTh BOOHYIO BBITSDKKY 3alIUTHOM KOMIO3MLIMHU (TI0 YKa3aHUIO MpenojaBaTeis Uiu TOH, ¢ KOTOpOoi
BBIMOJIHSUTMCH TpeAbLAyIINe OnbITh). C 3TOM LEeNbIo B JENUTENbHYI0 BOPOHKY C pyOarkoi 3amuBaror 50 mi
3alIUTHOM MAaclsTHOW KOMIIO3MLIMM M Takod ke o0beM Boabl. VX WMHTEHCHBHO MEPEMEIIMBAIOT TMPU
3aJJaHHOM TeMIlepaTrype CTEKJIHHOHM Memankoid B TeueHue 30 MUHYT. 3aTeM MELIAJIKy OCTaHAaBIMBAIOT U
COAEPKUMOE JIENUTEIbHON BOPOHKHU BBIACPKUBAIOT [ pa3jieneHus B TeueHue 1 daca. [locne orcranBanus
CJIMBAIOT HUKHUM BOZIHBIN CIIOM, BBOAAT B HETO XJIOPHU HAaTpus 10 KoHLEeHTpanuu 0,5 M.

2. 3anuTh TOJYYECHHBIH PACTBOP B AIICKTPOIMTHUCCKYIO SUCHKY, IOMECTUTh B HEE AIEKTPoAb! (padounii 1
IUTATUHOBBIN) U IPUTOTOBUTH €€ K CHATUIO NOJSIPU3ALMOHHBIX KPUBBIX, KaK yKa3aHo B II. 1 onbITa 1.

3. CHATh NONSPU3ALMOHHBIE KPUBBIE IO METOAMKE, OMMCAHHOW B 1. 2 ombiTa 1, pe3yiapTaThl 3amucaTh B
TaOHILYy.

4.Ha ogHOM rpaduke Ha MUJUIMMETPOBOM Oymare M300pa3uTh NOISIPU3ALHMOHHBIE KPUBBIE, IIOTY4YEHHBIE HA
CTaJIA B JaHHOM OIIBITE U B ONBITE | M. 2 [JIs HE3aIMNIICHHON MOBEPXHOCTH CTajd, CPABHUTH B yCIOBHUAX
ITOCTOSTHCTBA ITOTCHIIMAJIA KaTOIHBIE U aHOJHBIE TOKH JUISl 9TUX [BYX CIIy4aeB, KaK OIIMCAHO B 1.4 ombITa 3.
5. Cnenatb BBIBOABI 00 M3MEHEHUHM CKOPOCTEH AJIIEKTPOTHBIX INPOLECCOB B BOMHOW BBITSXKKE MACISTHOMN
KOMIIO3ULUU.

1 4. Ouenka 3aUTHBIX CBOMCTB MACJISIHBIX KOMIIO3UIIMI METOIaMU UMITETAHCHOM CIIEKTPOCKOIHH.

I_ICJII: paGOTBIZ OCBOUTH MCTOAUKY OLICHKU 3alMUTHBIX CBOMCTB MaCISHBIX KOMHOSI/IL[I/Iﬁ C IIOMOIIBIO
CIICKTPOCKOIINUU DJICKTPOXUMHUUYCCKOIO UMIICAAHCA.

[Tnan paGoThI:

A) Comnocrapnenue rogorpadoB UMIenaHca U MapaMeTpoB SKBUBAJIEHTHONW CXEMBbI JJIsl YUCTOTO MeTalja u
MeTaJljia Mo/ TUIEHKOM.

b) [IpoBeaenue pacueTon

B) 3amura u opopmiieHre oryera

OO06opynoBaHNe M PEAKTHUBHI: sIYCHKA, paO0OUYNI AIICKTPOI U3 CTAIHM WX APYTroro MeTasia,
AIIEKTPOXUMHUYECKas siueiKa JJis CHATHUS MOISPU3ALMOHHBIX KPUBBIX, 3 % pacTBOp XJIOpUJIa HATPHS,
arietoH[ 1], macna (MaAyCcTpUanbHOE, TpaHchopMaTopHoe, oTpaboTanHoe MoTopHOE (MMO)), mHTHOHUTOP
JUIS BBEJIEHUS B Maclio (110 YKa3aHMIO MpenojaBaress), HMHKOBBIA MOPOIIOK, TpaUTOBbII MOPOIIOK,
XJIOpcepeOPSHBIN ANEKTPO] CPAaBHEHHUS, BCIOMOTaTENIbHbIN MIIATHHOBBIHM 31EKTPOI, U3MEpUTEIbHAs
anmaparypa ¢gupmsr Solartron.

Pabota BemonHsercs Ha umnenancMerpe 1255 Solartron B komruiekre ¢ notenimocrarom 1287 Solartron,
COEAMHEHHBIX C KOMITBIOTEPOM.

1. CHATH CHEKTp UMIeJaHca IS SJIEKTPOAOB 0€3 TMOKPBITHS, C IMOKPHITUEM MAacisHOW IUIEHKOW 0e3
HAIOJIHUTENS U C MOKPHITHEM MACJISIHOM KOMIO3ULMEH ¢ HanoiHUTeNeM. J1Jis 3TOro MpoBeCTH U3MEpEeHue
UMIIeJaHCa UCCIIEAYeMOTo MeTalja Py MOTEHIHAale KOPPO3UU B PacTBOPE XJIOPHIA HATPHUS.

2. TlomyuuTe mOJSPU3ALMOHHBIE KPUBBIE B HCCIEIYEeMOM pAacTBOpPE Ha JJIEKTpoje 0e3 MOKPHITHS, C
MOKPBITHEM MACISIHOW TUICHKOHW O€3 HANONHHUTEN W C TOKPBITHEM MACISHONW KOMITO3UIIMEH C
HaITOJIHUTEIIEM.

3. [IpuBecTH SKCIEPUMEHTAILHO IMOJYYCHHbIE nuarpaMMbl HaiikBucTta nmmist anexTpoma 0e3 MOKpBITHS, C
MOKPBITUEM MACJSHOW IUICHKOW, C TOKPBITUEM IUIEHKOM MAcCISHOW KOMIIO3ULUMU C HAIOJIHUTEIIEM.
[IpoBepuTh TPUMEHHMOCTh TPHUBEICHHBIX BO BBEIACHHH K paboTe OSKBUBAJICHTHBIX cxeMm. [lpu
YIOBIIETBOPUTEIIHHOM COBIAJEHUH SKCIIEPUMEHTAIIBHBIX TOA0TPadOB M PACCUUTAHHBIX MO HUCIIOIB3YEeMBIM
CXeMaM TPEACTABUTHh TAONIUIBI CO 3HAUYEHUSMHU BCEX DIIEMEHTOB CXEM W CJeNaTh BBIBOILI O BIUSHUU
MacisiHOM IUIGHKM M IUICHKM MAcsSHOM  KOMIIO3MIIMM Ha TMOBeAeHue cranu. Eciu ucnonb3dyembie
SKBHBAJICHTHBIC CXEMbl HEAOCTATOYHO XOPOIIO OMHUCHIBAIOT JKCIICPUMEHTANIbHBIE TpaduKH HMIIeJaHCa
W3YYCHHBIX CHUCTEM, MOMBITAUTECh WX MOAH(DHUIMPOBATH U MPHUBECTH COOTBETCTBYIOIIME HOBBIM CXEMaM
BEJIMYUHBI BCEX UX HJIEMEHTOB.

4. TlpuBectu rpaduKu MOJISPU3ALMOHHBIX KPUBBIX, IMOJNYYEHHBIX B HCCIEAYEMOM PacTBOPE Ha BJIEKTPOIE
0e3 TMOKpBITUS, C TOKPHITHEM MACISHOW TUIEHKOM O€3 HaNOJHUTENS U C TOKPBITHEM MAacCIsHON
KOMMO3UIMENd C HanosHuTelneM. OLEHUTh BIMSHUE NOKPBITUHA HAa CKOPOCTh AHOAHBIX M KATOJIHBIX
IIPOLIECCOB.

5. C,Z[CJ'IaTI) BbIBOJbI, COITOCTaBHUB JAHHBIC HMHeHaHCHOﬁ CIICKTPOCKOIINHA 1 MMOJAPU3aINMOHHBIX KPUBLIX.
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[1] Ucnonb3oBanue arieTona, otHocsuierocs k tadnuue 111 criucka IV npexypcopoB, 060poT KOTOPHIX B
Poccuiickon @enepanuy OrpaHUyYeH U B OTHOLIEHUU KOTOPBIX YCTaHABIMBAOTCS MEPbI KOHTPOJIA B
COOTBETCTBUH C 3aKOHOAATENbCTBOM Pocculickoit denepanuu U MexXAyHapOIHBIMU JOrOBOpaMU
Poccuiickont @enepanuu, permiaMeHTUPYETCS AEMCTBYIOIINM 3aKOHOAATEILCTBOM U COOTBETCTBYHOLIUMHU
JIOKaJIbHBIMU HOPMAaTUBHBIMU aKTaMH YHHUBEPCUTETA

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. IHruburops! A CIIJIaBOB YEPHBIX METAILIOB.

2. Co3nanue MHTUOMTOPOB aTMOC(EPHON KOPpO3WH, MPUTOAHBIX KaK JJs 4YEpHBIX, TaK M ILIBETHBIX
METaJJIOB.

3.

KoMmoneHTEI

KOHCEpBaIllMOHHBIX
noJu(yHKIIMOHATLHON MTPUCAIKHU.

MaTrcpualios, coCTOoAIUX nus3 PacCTBOPUTEIIA-OCHOBBI u

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

nocemaemMocts — 10 0ajuioB

TeKylui KOHTpostb — 80 6aioB

7 cemecTp

KOHTPOJBbHBIE Cpe3bl — 1 cpe3 mo 10 6amioB KaxabIit
npemMuaabHbie 0amisl — 10 6amoB

Pacrnipenenenne 6aJiioB 10 3aaHKSIM:

No  [HaszBanue tembl | DopMbl Max. MeTtoauka mpoBeIcHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. | Unruburopsr | Tectupos 15 Pemenne tecta u3 15 Bonpocos. 1 npaBuibHEIH Bonpoc-1 6an
KHUCJIOTHOU aHue
KOppO3HH.  |maboparop 10 Brmmonnenne pabGopatopHoit paboter — 1 Oamr; odopmieHne
Has pe3ynbTaToB B TeTpamu — 1 0amia, OTBETHI Ha 3 TEOPETHUYCCKHUX
pabora BOIIPO-Ca TIPH 3aIUTE JIabopaTopHOi padoTsl — 3 Gamia (o 1 Gamry
3a MPaBWIBHBIN OTBET)0# Mpe3eHTaruu — 1 6amn
2. | Iloctpoenue u Ompoc 10 AKTHBHOE yJacTHe B 00CYKIIEHUN NMPONHIECHHOTO MaTepHasa, BEPHbBIC
HaxXOXKJICHHUE OTBETHI Ha BOTIPOCHI — 2 Oajia.
mapaMeTpoB AKTHBHOE ydYacTHEe B OOCYXIEHWHW IMPOWAEHHOTO MaTepuana, HO B
SKBUBAJICHTHBIX OTBETE MPUCYTCTBYIOT HEKOTOPHIE OMMOKH — 1 Gas.
cxeM Hexenanue ygactBoBaTh B 00CyXJeHUH MTPOHIeHHOTO Marepuaina — ()
rogorpacdoB 0ayToB
MMIIeIaHCca C
MTOMOIIIBIO
MIPOrpaMMHOTO
obecriedeHus
ZVeiw, ZPlot.
3. |Muarmbmposanue | Ompoc 10 AKTHBHOE yJacTHe B 00CYKIIEHUN NMPONHIECHHOTO MaTepHasa, BEPHbBIC
KaTOHOTO OTBETHI Ha BOTIPOCHI — 2 Oajia.
BBIJICTICHUS AKTHBHOE ydYacTHEe B OOCYXIECHWHW IMPOWIEHHOTO MaTepuana, HO B
BOJIIOpOZA HA OTBETE MPUCYTCTBYIOT HEKOTOPHIE OMMOKH — 1 Gas.
JKeese B Hexenanme ygactBoBaTh B 00CyXJeHUH MTPOHeHHOTO Marepuaina — ()
KHCIIBIX 0ayToB
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cynb(aTHbIX U | JlaGopato 5 Brimmonnenne nabopatopHoit pabotsl — 1 Oamn;  odopmieHue
XJIOPUAHBIX pHas pe3ynbratoB B TeTpaguw — | 0ami, OTBETHI Ha 3 TEOPETHUYECKHX
cpenax. pabora BOIIPOCA TPH 3alUTe JTadopaTOpHOH paboThl — 3 Gamna (o 1 Gamry
3a MPaBUJIBHBIN OTBET)
MHrubupoBaHue | KOJJIOKB 10 CryneHT 00HapyXHBaeT BCECTOPOHHEE, CUCTEMaTHYeCcKoe U TIyOoKoe
AHOJIHOTO HYM(KOHT 3HaHHE NporpaMMHOro Marepuaiga. OTBET MOCTPOEH JIOTHYHO,
pacTBOpPEHHS  |POJIBLHBIIA Marepuaig  u3Jaraercs  4eTKO,  SCHO, XOPOIIMM  SI3BIKOM,
KeJes3a B cpe3s) apryMeHTUpOBaHO. Ha Bompockl oTBeuaeT Kparko, apryMEeHTHPOBAHO,
KHUCJIBIX YBEPEHHO, 10 cymecTBy —9-10 Gammos
Cynb(aTHBIX U CtyneHT  OOHapy)XHWBaeT  JOCTaTOYHO IyOOKHE  3HAHUS
XJIOPUIHBIX nporpaMMHOro Marepuaia, OTBET NOCTPOEH JIOTUYHO, MaTepHai
pacTBopax M3JaraeTcs XOPOIIUM SI3BIKOM, HO TIPU OTBETE JOIYCKAeT HEKOTOPHIE
MOTPEIHOCTH.  Bompockl, 3amaBaeMmble  NpenogaBaTeieM, HE
BBI3BIBAIOT CYLIECTBEHHBIX 3aTPyAHEHHI — 5-8 OayioB
CTyneHT moKa3blBaeT HE JOCTaTOYHBIM YpOBEHb 3HAHUN y4yeOHOTO M
JEKIMOHHOTO MaTepHajia, YyBCTBYeT ce0s HEYBEpPEHHO MPH OTBETE Ha
BOmpockl. B oTBeTe He Bcerga MPHCYTCTBYET JIOTHKA, APTyMEHTEHI
MPUBJIEKAIOTCS HEJIOCTATOYHO Beckue. Ha mocTaBieHHBIE BOMPOCHI
3aTPyAHSIETCSI C OTBETAMH, IIOKa3bIBAaeT HENOCTATOYHO TIIyOOKHE
3HaHuA — 2 — 4 Oaynna
CtyneHT mokas3biBaeT cialblii ypOBeHb NMPO(ECCHOHATBHBIX 3HAHUH.
HeyBepeHHO M JOTMYECKH HEMOCIENOBATENFHO H3JIaraeT Marepuall.
HenpaBuibHO  OTBewaeT Ha  IMOCTaBICHHBIE  BOMPOCH  HIIU
3arpymaaseTcs ¢ orBetoMm — 0 — 1 Gamn
- 1 Gamn
JlaGoparo 10 Brimonnenne nabopartopHoit  pabotsl — 1 Oamm;  odopmiieHue
pHas pe3ynbTaToB B TeTpaau — 1 Oai, 3ammra naboparopHoit paboTer — 1
pabora Oat
MeTtonst Omnpoc 10 AKTUBHOE y4acTHe B 00CYXIE€HHH NPOUICHHOTO MaTepHala, BepHbIe
MaTreMaTu4ecKo OTBETHI Ha BOIIPOCHI — 2 Gaiia.
it 00paboTku AKTHUBHOE ydacTHe B OOCY)XKICHHH IMPOHIEHHOr0 Marepuania, HO B
MOTYYECHHBIX OTBETE MPUCYTCTBYIOT HEKOTOpBIE OIMOKHY — 1 Oa.
PE3yNIbTaToB, Hesxenanue ygacTBoBaTh B 00CYXJEHUU NPOHEHHOTO Marepuana —
MOCTPOCHUE 0ayoB
rpaguueckux | Hayumprii 10 10 6am10B - CTyAeHT CBOOOMHO BIIAZIeeT MaTepHAIOM, IEMOHCTPHPYET
3aBHCHMOCTCH B | jokmaf m1yOOKHe, CHCTEMATH3WPOBAHHBIC 3HAHWS, CBOOOMHO OTBEYACT HaA
MS Exel BOIIPOCHI HCIIONB3Ys POhECCHOHATBHYIO TEPMHHOIOTHIO
7-9 OannoB — CTYAEHT BIAAEET IPEACTaBICHHBIM MaTepHalOM,
OTBEUAET Ha 3aJJaHHbIC BOIIPOCEHI
6-3 Oamra — WMEIOTCA HEMOpaOOTKH, MaTepwall MPEACTABICH HE
palMOHAJIbHO, CTYAEHT BJIaJ€eT HENOJHOM MH(OpManuel IO TeMe,
3aTpyAHSETCs ¢ OTBETaMU Ha 3ajlaBaeMble BOIIPOCHI
0- 2 OammoB - WMEIOTCA HEAOPabOTKH, CTYISHT clIabo BiIaaceT
uHpopMae Mo Teme, IpPU OTBETE HCIOJIb3YeT 3aroTOBJIEHHBIN
TEKCT, 3aTPYyAHSAETCS C OTBETAMU Ha 3aJ[aBaeMble BOIIPOCHI
[TocemaeMocThb 10 HE TIPEIyCMOTPEHBI
[IpeMuansHbie OaIbl 10 JlononHuTeNbHBIE MMPEeMUaNbHbIe 0aiibl MOTYT OBITh HAYUCICHBI 3a
BHIMIOJIHEHWE TBOPYECKUX 3aJaHWl Ha BBIOOpD CTyAeHTa B
3aBHCUMOCTH OT TEMEI.
WnpuBuayansHble 3a1aHUS, 50 CTYACHT MOXET MPEJOCTAaBUTh BCE 3aJaHUSl TEKYLIETO KOHTPOJS H
C TMIOMOILBIO0 KOTOPBIX KOHTPOJIbHBIE CPE3BI
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI
HUroro 3a cemectp 100

8 cemecTp



nocemaemMocts — 10 0ajuioB

TeKylui KOHTposib — 80 6aioB

KOHTPOJBHBIE Cpe3bl — 1 cpe3 mo 10 6amioB KaxabIi

npemMuaabHbie 0amisl — 10 6amoB

Pacnipenenenre 6aJiioB 10 3aaHMSIM:
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No  [HasBanue tembl | DopMbl Max. Mertonuka mpoBeIcHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. Bnusinue Tectupos 15 Pemenne Tecta u3 15 Bonpocos.
CTPYKTYpBI aHue 1 mpaBUIBHBIN OTBET - 1 Oamn
OpPTaHHYECKHUX
coenuHenuit Ha | Ormpoc 10 AKTHBHOE yJacTHe B 00CYyKIIEHUN NPOHIECHHOTO MaTeprasa, BEPHbBIC
WHTHOUPYIOIINE OTBETHI Ha BOTIPOCHI — 2 Oajia.
CBOICTBA. AKTHBHOE ydYacTHe B OOCYXIEHHW NPOHICHHOTO MaTepuajia, HO B
IlepBuunoe» u OTBETE MPUCYTCTBYIOT HEKOTOPHIE OMMOKH — 1 Gas.
«BTOPUYIHOC) Hexenanue ygactBoBaTh B 00CyXJeHUH MTPOHIeHHOTO Marepuaina — ()
MHTMOMpOBaHHUE. 0asuioB
2. | Pe3onancueie» | Ompoc 10 AKTUBHOE y4acTHe B 00CYXIE€HHH NPOUICHHOTO MaTepHaia, BepHbIe
MTOTCHIUAITB OTBETHI HA BOMPOCHI — 2 Oaa.
Kak (akTop AKTHBHOE y4YacTue B OOCYXJICHUW IMPOWUJCHHOTO MaTepuaia, HO B
IIeIeHAIPaBIICH OTBETE MPUCYTCTBYIOT HEKOTOPBIC OMHUOKH — 1 Oa.
HOTO TIOJI00pa Hexenanue yuacTBoBaTh B 00CYKICHUH MTPOUCHHOTO Marepuana — ()
WHTUOUTOPOB 0asioB
KOppo3un Hayunsrit 10 10 GamIoB - CTYIEHT CBOOOIHO BIIAJIEET MaTEPHUAIOM, IEMOHCTPHUPYET
METaJIJIOB. JIOKJ1aJ mIyOOKHe, CHCTEMATH3WPOBAHHBIC 3HAHWS, CBOOOMHO OTBEYACT HaA
BOTIPOCHI UCTIONB3YS MPOPECCHOHATHLHYIO TEPMUHOIOTHIO
7-9  OamoB — CTyAEHT BJaAeeT MPEACTaBICHHBIM MaTeprajoM,
OTBEYAET Ha 3a/IaHHBIE BOIPOCHI
6-3 Oamra — WMEIOTCA HEMOpaOOTKH, MaTepwall MPEACTABICH HE
paIoHaIbHO, CTYJIEHT BIAJeeT HEMONHON HMH(pOopManuei mo Teme,
3aTpyIHSAETCS C OTBETaMHU Ha 3a/1aBaéMbI€ BOIIPOCHI
0- 2 OammoB - WMEIOTCA HETOPabOTKH, CTYISHT cllabo BiIaaceT
nH(poOpMaIe Mo Teme, MPH OTBETE€ HCIOIB3YET 3arOTOBICHHBIN
TEKCT, 3aTPyAHIETCS C OTBETaMH Ha 33/]JaBaeMbI€ BOTIPOCHI
3. Brmstane Tectupos 15 Pemenne Tecta u3 15 Bommpocos.
TIPUPOIBI aHue 1 mpaBUIBHEL OTBET - 1 Gaymt
pacTBOPUTEIIA Ormpoc 10 AKTHBHOE y4acTue B 00CYKICHHH MPOIMICHHOTO Marepuaa, BEpHbIS
Ha OTBETHI HA BOMPOCHI — 2 Oaa.
MHIHOUTOPHOE AKTHBHOE y4YacTue B OOCYXJICHUW IMPOUJCHHOTO MaTepuaia, HO B

nericteue [TAB.

OTBETE MPUCYTCTBYIOT HEKOTOPBIC OMHUOKH — 1 Oa.
Hexenanue yuacTBoBaTh B 00CYKICHUH MTPOUCHHOTO Marepuana — ()
0aJUIOB
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4. | VHruOuTOpel | KOJJIOKB 10 CtyneHT 00HapyXHBaeT BCECTOPOHHEE, CUCTEMaTHYeCcKoe U TIyOoKoe
atMOC(epHOH |MyM(KOHT 3HaHWE TPOTPaMMHOrO Marepuana. OTBET TMOCTPOCH JIOTHYHO,
KOPpPO3HH. POBHBIH MaTepuan  M3JlaraeTcs ~ YeTKO,  SICHO,  XOPOIIUM  SI3BIKOM,
KoncepBammonu | cpe3) apryMeHTHUpoBaHO. Ha BOIpoCkl OTBEYaeT KpaTko, apryMEHTHPOBAHO,
ble MaTepUabL. YBEPEHHO, 10 cymiecTBy —9-10 Oammos
CtyneHT  OOHapy)XHWBaeT  JOCTaTOYHO IyOOKHEe  3HaHHSA
MporpaMMHOTO Marepuana, OTBET MOCTPOSH JIOTHYHO, MaTepwall
M3JIaraeTCs XOPOIIUM SI3bIKOM, HO IIPH OTBETE JOITyCKAeT HEKOTOPHIC
MOTPEIIHOCTH.  Bompockl, 3amaBaeMble  NpenoaaBareieM, HE
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYyIHEHUN — 5-8 OajuioB
CTyneHT MoKa3bIBaeT HE JIOCTATOYHBINA yPOBEHb 3HAHUI y4eOHOTO U
JISKIIMOHHOTO MaTepHala, 9yBCTBYET ceOsi HEYBEpEHHO ITPH OTBETE Ha
BONPOCHL. B OTBeTe HEe BCerma MPUCYTCTBYET JIOTHKA, apTyMEHTHI
MPUBIICKAIOTCSA HEOCTAaTOYHO Beckue. Ha mocTaBiIeHHBIE BOMPOCHI
3aTPyIHSACTCS C OTBETaMH, IOKa3bIBa€T HEIOCTATOYHO TIIyOOKHE
3HaHuA — 2 — 4 Oayna
CTyneHT moKa3bIBaeT Cla0blii ypoBEHb MPO(EeCCHOHANBLHBIX 3HAHUM.
HeyBepeHHO W JIOTMYECKH HEMOCIEAOBATEIBLHO M3JIaraeT Marepuall.
HempaBunbHO  OTBewaeT Ha  TIOCTAaBICHHBIE  BOIPOCH KU
3arpymaaseTcs ¢ orBeroMm — 0 — 1 Gamn
- 1 6amn
maboparop 10 Brmonaenne mabGopatopHO pabotel — 1 Gamr, odopmiieHme
Has pe3ynbTaToB B TeTpamu — 1 6amia, OTBETHI Ha 3 TEOPETHYCCKHUX
pabora BOIIpOca MpH 3amuTe 1aboparopHoit padbotsl — 3 6amna (mo 1 Gamry
3a MPaBWIBHEIN OTBET)Haja, HeKaue-CTBEHHOM mpe3eHTauu — 1 6ami
5. [Tocemaemocthb 10 100% mocemenne 3anatuii -10 6amioB
6. [IpemuansHbie OaIITBI 10 JlomomHUTENbHBIC TTPeMUaIbHbIE 0aUTbl MOTYT OBITh HAYUCIICHBI 3a
BBITIOJTHCHWE TBOPYECKMX 3aJaHWii Ha BHIOOp CTylmeHTa B
3aBUCHMOCTH OT TEMEI.
7. |WBauBHIyanbHBIC 3aaHUS, 50 CTYIEHT MOXET NPEJOCTaBUTh BCE 3aJJaHUS TEKYIEro KOHTPOIS U
C TMIOMOILBIO0 KOTOPBIX KOHTPOJIBHBIE CPE3bI
MOXHO HaOpaTb
JIOTIOJTHUTEITEHBIC OaJLThI
8. Hroro 3a cemectp 100

HtoroBass omeHka 1o »dk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikame W B TPaTUIIMOHHOMN

yeTplpexOamnipHON  1mKane. IlepeBon

100-6annbHOM  pEeHTHUHTOBOM OICHKHM 1O JUCIHIUIAHE B

TPaIUIIMOHHYIO YETHIPEX0aTbHYIO OCYIIECTBISIETCS CIEAYIOIIMM 00pa3oM:

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

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

KO/UVIOKBUYM

Tema 4. MuruGupoBaHue aHOIHOTO PACTBOPEHHUS JKeJle3a B KHCIBIX CyTb(aTHBIX U XJIOPUIHBIX PacTBOpax

Bomnpocsl K KOJIOKBHYMY

1. Ilokasarenu, xapakTepu3syouue 3((HeKTUBHOCTE HHTHOUTOPOB.

2. HWuruburopusie 3¢ dextsr. Beipaxenuit koadduimenTa TopMOKEHUS KaTOIHOTO Tpoliecca U CKOPOCTH
KOPPO3HWH B LIEJIOM MPHU OJIOKUPOBOYHOM | 1 -3¢ dexTax.



3. Pacuer Ayl no Agxop no Aurponosy. Mcnions3oBanue Ayl 1as pTyTu ais pacdyera y Apyrux
METaJIOB. YCIIOBHS UCIIOJIB30BAaHUS 3TOTO MOIXO0/A.

4. HmnenancHas criekTpockonus. OnpeneneHue CTeNeH! 3a0HEHUS TOBEPXHOCTH MHIMOUTOpOoM ® Ha
MeTallie, KOPPOIAUPYIOIEM B MHTHOMPOBAHHOMN Cpejie.

5. Anamus uzorepm ancopouuu [TAB Ha meramiax. Kpurepuu, ucnonbzyeMble AJ1s ONpeesIeHHs TUTIa
U30TEPMBL.

6. Tunuuzble THTUOUTOPHI KUCIIOTHOM KOPPO3UH U UX 3P PeKThl (Tabnuua). DPdexr cuaepruzma.
7. MexaHu3M KaTOJHOM JEMONSPU3AIMU B KUCTIBIX cpefiax. Pacuer KpuTepuaabHbIX BEIUYUH.

8. Kuneruka ancop6buuun ITAB npu uHruOMpoBaHMM KaTOTHOTO BBIJENEHHS BOIOpOJa (OCHOBHBIC THIIBI
MOBEPXHOCTHU aICOPOCHTOB U COOTBETCTBYIOLINE KMHETHUECKHUE NU30TEPMBI, COUETaHUE C OIOKMPOBOUHBIM U
SHEPreTUUECKUM JIeMCTBUEM HHTHOWUTOPA; BBIBOJ YPABHEHUH, MO3BOJSIOUIMX TpapHUuecKyio IPOBEPKY,
rpaduKm).

9. MexaHnusmbpl aHOOHOTO pacTBOpeHus keneza (mexanusm @pymkuna, Xoiiciepa, bokpuca,
KonoteipknHa-®nopuaHOBUY, TPEXCTAAUIHBIE MEXaHU3MBbI). BBIBOJ KHHETUUECKUX YPAaBHEHUH.

10. WHrubupoBanue aHOTHOTO PACTBOPEHUS JKee3a:
A) B KHCIIBIX CyNb(aTHBIX cpeaax;
B) B KHCIIBIX XJIOPUIHBIX PACTBOpAX.

Tema 9. Unruburopsr armochepHoii koppozuu. KoncepBalnoHHbIe MaTepHAIIbL.
Bomnpocsl K KOLJIOKBHYMY
[Torennman HyneBoro 3apsna u 3pPeKTUBHOCTb HHTUOUTOPOB.
BrnusiHue cTpyKTyphl OpraHN4eCKHUX BEIECTB Ha MHTMOUPYIOLIME CBOWCTBA.
Pe3onaHcHbIe TOTEHIMATBI KaK (GakTop moadopa MHTHOUTODA.
«IlepBruHOE» U KBTOPUYHOE» UHTMOUPOBAHMUE.
CBs3b HHT'HOMPOBAHHUS CO CTUMYJIHMPOBAHUEM KOPPO3UU OAHUMU U Temu ke [TAB.
BnustHre mpuposl pacTBOpUTEINS HA MHTHOUTOpHOE AeiicTBue [TAB.

NSk W=

Knaccudukarus u mexanusm armochepHoit koppozuu. KonneHcanus Biaru Ha IOBEPXHOCTH METaslIa.
Bnustnue cocraBa arMmocdepsl U KIIMMaTHYECKUX YCIOBUIM Ha KOPPO3HUIO METANIOB. BHerHue GaxkTopsl
aTMoC(epHO KOPPO3UH.

8. 3amuta oT atMoc(hepHOI KOPPO3UU HHTHOUTOPAaMH (YEPHBIX M IIBETHBIX METAJIJIOB),
WHTUOMPOBAHHBIMU TTIOJIMMEPHBIMHU TUIEHKAMH U MACIISTHBIMHU TTOKPBITHSIMH.

9. HuarubupoBaHue KOPpPO3UHU B HEUTpaAIBHBIX cpenax. [laccuBanus MeTaioB
MHTHOUTOPAMU-OKUCITUTESIMU.

10. HarubGupoBaHue KOPPO3UH B HEUTPAIBHBIX cpenax. [laccuBarust MeTaIIoB B IPUCYTCTBUH
MHTHOUTOPOB, 00pa3yIOMINX TPYAHOPACTBOPUMBIE COCTUHEHUS

11. HMurubupoBaHue KOPPO3UHU MTOCPEACTBOM 3aMEIJICHUS KaTOTHON peakuy. 3aKOHOMEPHOCTH
Pa3BUTHSA JOKAJTLHOW KOPPO3UH MPH 3AIIUTE METAINIOB HHTUOUTOPAMHU.

JabopaTtopHasi padora

Tema 1. UHTHOUTOPBI KHCIIOTHON KOPPO3UH.
JlonoJiHuTEILHBIE BONPOCHI /1151 JIA00OPATOPHBIX padoT
VYKkaxkure crocoObl 3alUTHl METAJIIOB OT KOPPO3HH.
UTo Takoe KOPPO3UOHHBIE TUArpaMMbl DBaHCA, JAJISI YETO UCIIOJIb3YIOTCS?
N306pa3ute quarpamMmel DBaHCA C PA3IMYHBIM TUTIOM KOHTPOJIS.
[IpounmocTpupyiiTe 1eHCTBUE HHTHOUTOPOB HA CKOPOCTH KOPPO3UH C TIOMOIIBIO TUarpaMM DBaHCA.
B uem npuumHa npouecca KOppo3uu METaIOB?
[Tepeunciure ciocoObl BEIpaXKEHHUsI CKOPOCTH KOPPO3UH.
Kak xapaxrepusyercs 3¢(hekTUBHOCTh HHTHOUTOpa?

Sl A o e

[Tepeuncnute HHTUOUTOPHI KOPPO3UU JJISl HEUTPATIbHBIX U KUCIIBIX CPE.
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Tema 3. MuruOupoBaHue KaToJHOTO BBIACICHHUS BOJOPOAA Ha JKeJIe3€ B KUCIBIX CYIb(aTHBIX U XJIOPUIHBIX
cpenax.
. 3anmmmre ypaBHeHuss Donbmepa, Tadens u ['elipoBckoro.
. UeM BBI3BIBAaETCS BOJOPOIHOE OXpPYITUYMBaHUE MeTaIa?
. UTo Takoe HaBOJOPOKMBAHUE MeTasa’?

1
2
3
4. Kakue BelecTBa SBISIFOTCS CTUMYJIATOPAaMU HABOAOPOKUBAHUSL CTAIU?
5. KakoB MexaHU3M JEHUCTBUS CTUMYJISITOPOB HABOJAOPOKUBAHHUS ?

6

Kak skcriepuMeHTanbHO ONpenessieTcss KOJIMYECTBO BOAOpona, IU(GGYHAMPYIOUIETO B CTaJIbHYIO
MeMOpany?

Tema 4. MHrHOMpoOBaHUE aHOIHOTO PACTBOPECHHUS KeJle3a B KHCIBIX CYTb(aTHBIX U XJIOPHIHBIX PACTBOPaX
1. KaxoBbl OCHOBHBIE CTPYKTYpPHBIE JIEMEHTBI, UCIIOIb3yEMbIE B METO/I€ UMIIEIAHCHON CIIEKTPOCKONIUU?
2. Yro mpencrasnsier coboit ronorpad mmmnenanca (quarpamma Haiikucra)?

3. IlpuBeaurte npuMephl SKBUBAJIEHTHBIX CXEM, MOJEIUPYIOIIMX IPOLECC KOPPO3UU METAILIA U
OOBSCHUTE 3HAUCHUS BCEX AIIEMEHTOB CXEMBI.

4. Kak nzMeHsiercs eMKOCTh IBOMHOTO CJIOS IPH aJICOPOIIMH HHTUOUTOPA.
5. O 4eM roBopuT pOCT CONMPOTUBIICHHUS MTEPEHOCA 3apsi/ia aHOTHOM PEeaKIuy MPH BBEJICHUN HHTHOUTOpA?

6. Korga MOXHO UCTIONIB30BaTh COMPOTHUBIICHUE TIEPEHOCA 3apsiia aHOIHOW PEeaKIMU JJIs pacueTa
3aMTHOTO 3 dexra nHruouropa?

7. C ueM CBSI3aHO CHW)KEHHE CKOPOCTH KOPPO3UHU CTAJIM BO BPEMEHHU B CEPOBOJIOPOIHBIX U
YIJIEKUCIIOTHBIX cpenax?

8. B uem cymHOCTbh MeTO/IA pa3/iesieHusI BKJIAJI0B MHTMOUTOpA U TUIEHKU POIYKTOB KOPPO3UHU B
3alIUTHBINA APPEKT B UHTHOMPOBAHHBIX pacTBOpax?

9. Tlokaxxure cXxeMaTHYSCKH BO3MOXKHOCTD Pa3saACIICHUA 5TUX BKIIAI0B.

Tema 9. Unruburopsr armochepHoii koppozuu. KoncepBalroHHbIEe MaTepHAIIBL.
HazoBute trmsl atMochepHOil KOPpO3HH.
ITo kakoMy MexaHU3My IpOTeKaeT arMoc(epHast Koppo3us?
Kakue dhakTopsl BIUSIOT Ha CKOPOCTh aTMOCc(epHON Koppo3uun?
HazoBute MeTonb! 3alUTHI OT aTMOC(HEpPHON KOPPO3HH.
Kakue nHruOuTOpHI NCIIONIB3YIOTCS JJIS 3aIIUTHl OT aTMOC(EpHOI KOPppPOo3uu?
C yeMm cBsI3aHO BOIONOMIONIEHUE MACISIHBIMA KOMIIO3ULIUAMHA?
Kakum TpeboBaHusM AOKHA YIOBIETBOPATH MONU(PYHKIIMOHAIbHAS J00aBKa K Maciam?

NN RE DD

Uro takoe 3pdexT nocnenencTpus?

. Kak onpenenuth TOMIIMHY MaCIISTHOM IJICHKH, HAHECCHHON Ha MTOBEPXHOCTh METAITMYECKOTO
oOpasma?

Hayunbiii 1ok

Tema 5. MeToapl MaTeMaTHYEeCKOM 00paOOTKH MOTYYEHHBIX PE3y/IbTaTOB, MOCTPOSCHUE IPaPUIECKUX
3aBucumocteit B MS Exel

1. O6paboTKa JaHHBIX CPEICTBAMHU AEKTPOHHBIX Tabnui Microsoft Excel
2. "Excel - Ha3HaueHUE U OCHOBHBIC (PYHKITMOHAIHHBIC BO3MOKHOCTH
3.00mas xapakTepucTiKa TabarmyHoro npoueccopa Microsoft Excel

4. Microsoft Excel, ero ¢pyHKum 1 BO3MOXHOCTH

5. Bo3MoxHBIE€ OLIMOKH MIPU UCTIONB30BaHUU (QYHKLIUH B (popMymnax

6. [Toctponue rpaduxos B nporpamme Microsoft Excel

7. Iloctpoenne nquarpamm B mporpamme Microsoft Excel



Tema 7. Pe3oHaHCHBIE)» MOTEHLIMAIBI KaK (aKTOp LeJIeHANPaBICHHOTO M0A00pa HHIHOUTOPOB KOPPO3UH
METaJJIOB.

1. UTHruburopsl KOPPO3UH JUI BOJHBIX CPE, COACPIKALIIX KUCIOPOT
2. THruburopsl Ha OCHOBE a30TCOECPKALINX AIN(ATUYECKUX U ApOMATUIECKUX COCAMHEHUI
3. MHruOuTOpHI CEPOBOIOPOIHOM KOPPO3UN
4. THruObUTOpHI YIIEKUCIOTHOW KOPPO3UH
5. IHrubutopsl KOppo3uH B HEUTPAIBHBIX cpenax
Omnpoc

Tema 2. ITocTpoeHre 1 HaXOXKACHUE MAPAMETPOB SKBUBAJICHTHBIX CXeM rojorpadoB UMIIeaHCca C
MOMOIIBIO POTpaMMHOTO obecrieuenus Z Veiw, ZPlot.

Bompocsr omnpoca.

1. Kakast 5kBUBaJICHTHasl CX€Ma UCIIOIb3YETCs Ul pacyeTa B YCIOBHUSX CEPOBOIOPOITHOM KOPPO3UU?
2. Kakast 5kBUBaJICHTHAsI CXeMa MCTIONB3YETCs IS pacdeTa B YCIOBUAX aTMOC(hepHON Koppo3uu?

3. Yo o3HaAUAET KAXKIBIA KaXKIbIH 2JIEMEHT B DKBUBAJICHTHOM cxeme?

4. Yro MoznenupyeT SKBUBAJIEHTHAs cxema?

5. dunarpamma boge.

6. BeiOop mMeToza pacuera umIeaanca.

7. Bua rogorpacda nMrieanca.

Tema 3. MTarubupoBaHre KaToJHOTO BBIICICHUS BOAOPO/IA HA JKeJie3€ B KUCIBIX CYIb()aTHBIX U XJIOPHIHBIX

cpenax.

Bonpocs! 1i1s1 onpoca

B xakux xoopauHaTax JMHEHHBI H30TEPMBI afacopOruu Jlearmiopa, Temknna, @pyMkuHa?
J1J1s1 9ero mpoBOIUTCS IMHEAPU3ALHS U30TEPMBI a1copOLuu?

Kak Bnmusier pH Ha xapaxtep agcopouuu [TAB?

Kak Bnusier aHMOHHBII cOCTaB cpelibl Ha Xapakrep ajacopouuu [TAB?

Nk -

Kakue nHruouTOpHI NCIIONIB3YIOTCS B KAYECTBE MOJICITBHBIX OOBEKTOB U1l U3YYCHHS KaTOAHOTO
BBIJICJICHHS BOJIOPO/IA Ha JKEJe3€ B KUCIBIX CYJIb(aTHBIX U XJIOPUIHBIX cpenax”?

6. Kak Bimsier m1o6aBka raJoreHuA-MOHOB B KUCIIBIE CYIb(haTHBIE Cpebl Ha KaTOHOE BhIICIICHUE
BOZIOpOZA Ha Xkeye3e?

7. IlpuBeaurte npumepsl nposiBieHUs 3¢ PeKTa CUHEPriu3Ma IPU HUHTHOMPOBAHUHN KOPPO3UH.
8. Kaxkue TUIIBI IOBEPXHOCTH METaJUIa BBIACISAIOT P OLICHKE aCOpOIMKU HUHTHOUTOPOB?
9. Ilepeuncnure OCHOBHBIE TUIIBI KHHETUYECKUX U30TEPM IIPU aIcOPOLIUN HHTUOUTOPOB.

10. Kak rpa¢gudecku mpoBepUTh COOTBETCTBHE aCOPOIIMHU KOHKPETHOTO MHTHOUTOpa
OIpEeeIIEHHOMY THITY TIOBEPXHOCTH M KUHETHUECKOMY YPaBHEHHIO

Tema 5. MeTonsl MaTeMaTn4eckoii 00pabOTKH MOTYYEHHBIX Pe3yIbTaToOB, IOCTPOCHUE TpaPUUECKUX
3aBucumocteit B MS Exel

1. IToctpoenue rpadukos B mporpamme MS Exel

2. O6paboTKa MOTYUYECHHBIX NAaHHBIX U TepecueT eauHul usmepenns B MS Exel
3. Cnoco0b1 00paboTku rogorpadoB UMIIeaHCa TporpamMmMoit ZView

4. ITogOop >KBUBAJICHTHOI CXEMBI UCXO/S U3 BUAA KOPPO3UOHHOTO BO3ACHCTBUSA
5. Pacuer ommOku 1 moctpoenue ronorpados umnenanca B mporpamme MS Exel
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Tema 6. BnusiHre CTPYKTYpbl OpraHMYeCKUX COCMHEHUI Ha MHruoupytomme cBoiicta. [lepsuunoe» u
«BTOPUYHOE» UHTMOUPOBAHHUE.
Bomnpocs! a1 onpoca

1. Teopus Xakkepmana. CBsi3b MEXIY aJCOPOMPYEMOCTBIO BEIIECTB U UX MHTHOUPYIOIIEi
CIOCOOHOCTBIO, IO XaKKepMaHy.

2. Mepa 31€KTpOHHOM TUIOTHOCTH Ha (PYHKIIMOHAIBHOM aroMe. Vcrons3oBanue ypaBHeHus [ ammera B
uccnenosanusx B.I1. I'puropsesa ¢ corpygHUKaMH.

3. JlokazaTenbCTBa BTOPUYHOIO MHIMOUPOBAHUS.
4. CBs3p MHTUOMPOBAHMS CO CTUMYJIMPOBAHUEM KOpPO3uK onHUMHU U TeMu ke [TAB. BeiBog dpopmyi.

5. AHanu3 ypaBHEHUs KHHETUKU KaTOAHOI'O BBIJIEICHUS BOJOPO/A C TOUKH 3PEHHUS BBIICHEHUS
MHOKHTEJEH, OKa3bIBAIOIIUX HHIMOUPYIOLIee WK CTUMYJIHpYIOlee JeiicTBUE.
6. brnokupoBouHslii, sHepreTuueckuii 1 EMe-H 3 @exTsl, ¢ Toukn 3peHus OJHOBPEMEHHOTO IeHCTBHSL.

Tema 7. Pe3oHaHCHBIE)» MOTEHIIUAIBI KaK (aKTOp LeJIeHANPaBICHHOTO M0A00pa HHIHOUTOPOB KOPPO3UH
METaJJIOB.

1. Yro Takoe pe30HaHCHBIN OTEeHIUaN?

2. Tlouemy Genzodenon u Gypdypon amcopOUpPYrOTCsS HA IIUHKE MPAKTHUYSCKH OJMHAKOBO, HECMOTPS Ha

pa3HUIly B CTPYKType?

3. Uem oObscHsETCS HaJIMYM€ HECKOJIbKMX MAaKCMMYMOB Ha KpHUBOM 3aBUCHMOCTH aJCOpOIUH OT

MOTEHI[Mala HOHU3a UK ?
4. B xakux ycnoBusix E.A. HewaeBbiM ObUTH OTIpe/IeNICHBI pe30HAHCHBIC TTOTEHITUATIBI?

4. Kak cBs3aHbl BETUYHMHBI PE30HAHCHOTO moTeHIMana ¢ AGajc BemecTBa W TUAPOPUIHBHOCTHIO

MIOBEPXHOCTH MeTaia’?

5. HpI/I KaKnX YCJIOBUAX SJICKTPOHHOC CTPOCHUC OPraHUYCCKUX MOJICKYJl B MEHBIIIEH CTEIICHHU BIUSCT Ha

azicopOuMIo Ha MeTae?
6. Kak E.A. HeuaeBbIM OCYIIECTBIISUICS IIeTICHAIIPABICHHBIN MOJ00p HHIHOUTOPOB IS JKeje3a?

Tema 8. BriiusitHue npupoab! pacTBOpUTeNs Ha MHTHOUTOpHOE neiictBue ITAB.
1. KaxoBa poiib COCTOSIHMSI MOJIEKYJI PACTBOPUTEIS B ABOMHOM IEKTPUYECKOM CIIOE B KHHETHKE U
MEXaHN3M€E HOHU3AUU METAJIIIOB?
2. Kakne MeTayibl OTHOCSATCS K COIBBOMUIBLHBIM?
3. Kakue mMeTamisl OTHOCATCA K COIbBO()OOHBIM?

4. Kak nmpoucxoauT aucconnatuBHas agcopoumst MP Ha moBepxHocTH MeTamuta? Uemy B 3TOM citydae paBeH

MOPSAIOK pPeakKIMK [0 HOHAM Bojopoza?
5. KakoB Mexanu3m HeoOpaTuMoin xemocopOuu Mmosekysa MP Ha meranie ¢ nectpykuueit?

TecTupoBanme

Tema 1. UHTHOUTOPHI KUCIIOTHOW KOPPO3HH.
Tecr

1. Ha xakux meramiax MNPEUMYIICCTBCHHO HU3yYajaCb KMHCTHKA JJICKTPOAHBIX IMPOLECCOB, B TOM YHUCIIC, B

npucyrcteuu [TAB?

1) Ha pTyTH U amajbramax;

2) Ha YEepHBIX METAJIIAX;

3) Ha LIBETHBIX METaJUIAX;

4)na Ptu Ir.

2. Uto xapakTepu3yeT KOHCTaHTa «a» B ypaBHEHUHU U30TEPMBI afcopOiun OpymMkuHa?
1) B3ammozeiicTBHE MEXKTY aICOPOUPOBAHHBIMU YACTUIIAMU;

2) KOHCTaHTY aJICOPOIIMOHHOTO PAaBHOBECHS,
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3) PHEPreTUYECKYI0 HEOAHOPOAHOCTH TOBEPXHOCTH;
4) TaeneBCKUI HAKJIOH TOJISPU3ALUOHHBIX KPUBBIX.

3. 3a cuer kakoro 3¢¢ekra g00aBKa TaJOTEHUI-UOHOB K CEPHOKUCIOMY pAacTBOPY IIOBBIIIACT
nepeHanpsbkeHue Boopoza Ha Fe?

1) w1-adpdexr;

2) OJIOKUPOBKa;

3) nuzmenenue 3uepruu cBsa3u Hanc c Fe;

4) kuHeTH4YeCKuit 3P PeKT.

4. Kakue >pQeKTbl HHrHOUTOPOB, IO AHTPOIOBY, BBI3BIBAIOT HAWOOJbIIEE TOPMOXKECHHUE KOPPO3HOHHOTO
npotecca?

1) 6:10KMPOBOYHBIN U YHEPTETUUECKUIA;

2) KHHETUYECKUI M XUMUYECKUH;

3) usmeHenue TageneBcKux Ko3pPpUIneHTOB HaKIIOHA U KO3(D(PUIIMEHTOB MepeHoca;
4) u3MeHeHue YHePry aKTUBALIMU U MOPSI/IKA peakluy 10 KOMIIOHEHTaM pacTBopa.
5. Kax nassiBaetcs ko3 dunuent f B ypaBHeHHH n30TepMbl agcopOiun TemkurHa?
1) paxTop sHEpreTUYECKON HEOTHOPOTHOCTH;

2) k03¢ GUIHEHT TepeHoca;

3) TadeneBckuii kK0O3PGUIIUESHT HAKIIOHA;

4) arTpaklMOHHAs MMOCTOsTHHASL.

6. Ha kakyro cramuto PBB oka3biBatoT 100aBKHM TaJOTeHUA-UOHOB B CEPHOKHCIBIM PACTBOP TOPMO3SIIEE
neuncTaue?

1) paspsiz;

2) peKOMOHMHALIUS;

3) razoynaneHue;

4) mupdysus

7. Yrto Takoe 3¢ dekt cunepruzma’?

1) B3auMHOE yCHIIEHUE 3aIUTHBIX CBOWCTB JIByX BEILECTB;

2) moJaBiIeHUE OJHUM BEIIECTBOM 3aIIUTHBIX CBOICTB JIPYIroro;

3) BBITECHEHHE OJIHUM BEILECTBOM a/ICOPOMPOBAHHBIX YACTHUI] IPYTOTO;

4) xuMHuecKas peakiys Mex/ay JAByMsl BellleCTBAMHU.

8. Kak coueraercs agcopOuust naruouropa u OH- Ha MoBepXHOCTH keje3a B 3-X CTaIuiHOM MeXaHU3Me
aHOIHOU noHu3auu?

1) B mepBoii cranuu agcopoupyercs OH- u uarudutop;
2) B 1 ctamuu aac-cst MHTUOUTOD;

3) BO BTOpO#i cTaguu aJic-Csl HHTUOUTOD;

4) Bo BTOpO# cTaauu aacopoupyercs OH- u uHrHOUTOD;

9. Iloyemy yBenuueHHE pa3Mepa MOJEKYIT MHIMOMTOPOB BCIIEJACTBHE BBEJCHMS KPYMHBIX 3aMECTHTEICH
YCHJIUBAET UX UHTUOUpYloliee aeicTrue?

1) u3-3a yBenu4eHus: 6JI0KUPOBKH MOBEPXHOCTH;

2) u3-3a yBEIMYCHHI SHEPTUU CBs3M H ¢ MeTamiom;

3)u3-3a yBenuyeHus TaeieBCKUX HAKJIOHOB;

4) u3-3a yBenuaeHus Kod(HPUITMEHTOB MepeHoca.

10. Yro xapakTepusyeT BeauunHa B B ypaBHEHHIX H30TEpM aJicopouuu?
1) KOHCTaHTY aJICOPOIIMOHHOTO PAaBHOBECHS,

2) B3aMMOJCHCTBHE MEXIY aJICOPOMPOBAHHBIMY YaCTHIIAMH;

3) sHepreTUYeCKy0 HEOAHOPOAHOCTh MOBEPXHOCTH;

4) TadeneBCKUil HAKJIOH NOISPU3AUOHHBIX KPUBBIX.

11. Kakvie aHMOHBI YCUIIMBAIOT 3aI[UTHBIE CBOMCTBA OPTaHUYE€CKUX KATUOHOB?
1) rasmouIHbIC HOHBI;



2) SO42-;

3) OH-;

4) NO3-

12. T[ToueMy B IPUCYTCTBUU MHTHOUTOPOB YMEHBIIAETCS MTOPSIIOK aHOAHOU peakiuu o OH- -uonam?
1) u3-3a BBITECHEHUSI HHTUOUTOpaMHu aicoporpoBanHbix OH- -nOHOB;
2) u3-3a B3aUMOJEHCTBHSI MHTHOUTOPOB C KOMIIOHEHTAMHU PacTBOPA;
3) u3-3a agcopOUN UHTHOUTOPOB;

4) u3-3a aacopOIIMy aHUOHOB KHCJIOT.

13. Kakoe ypaBHEHHE OTpa)kaeT TOJIBKO OIOKUPOBOUYHBIHN 3 hexT?
1)Z=06;

2) Ayl =K’0;

3)1gy=K®;

4)lgy =K Ayl

14. K xakoMy THITy HHTUOUTOPOB OTHOCHUTCS Oy THHIUOI?

1) MonekynspHbIN;

2) aHMOHAKTHBHBIH;

3) KaTHOHAKTHUBHBIA;

4) MPOTOHUPYIOIIHIACS.

15. [louemy opranudeckre KaTHOHBI JIy4Ille aJcOPONPYIOTCS Ha CTaJIM, YeM Ha Keje3e?
1) u3-3a comepkaHus B CTaJIU CEPbI;

2) n3-3a colepKaHus B CTaJIM yIIIEpO/a;

3) u3-3a comepkanus B ctanu Gocdopa;

4) n3-3a conepkaHus B CTAIM KPEMHUS.

Tema 6. BousiHue CTpyKTYpBl OpPraHMUECKUX COCTMHEHUN HAa MHTHOMpYIolue cBoicTBa. [lepBudyHOe» 1
«BTOPUYHOE» UHTUOMPOBAHHE.

Tecr

1. Kakoli 3aMecTUTENb XapaKTEPU3yeTCsl MOJOKUTEIbHBIM 3HAKOM KOHCTaHTHhI ['ammera?
1) COCH3,

2) OCH3,

3) NH2;

4) CH3,

2. B cnyuyae opraHn4ecKux HHTUOUTOPOB C KPATHBIMH CBSI3SIMU, KAKUMU TPOTyKTaMU OOBSICHICTCS
BTOPUYHOE MHTUOMpPOBAHUE?

1) npongykTaMu NOIMMEPU3ALINY;

2) MpOyKTaMH 3aMEIICHUS;

3) npoayKTaMu MPUCOESAUHECHHUS;

4) UCXOTHBIMU BEUIECTBAMHU.

3. C geM cBsI3aHO MHTUOMPOBAHHE KOPPO3UH CTAIH B KUCIBIX cpeaax Oombiumu nodaBkamu [TAB
aneTtuieHoBoro psaa, no C.M. PemernukoBy?

1) ¢ 3xpaHUpOBaHNEM NOBEPXHOCTH;

2) cO CHUKECHMEM TepeHaIpsKeHHs BOLOPOa;

3) C OKHMCIIEHUEM IOBEPXHOCTH METAILIA,

4) ¢ monuMepu3aIuen MHruouTopa.

4. Kakoli ()yHKIIMOHAIBHBIM aTOM B MOJICKYJIE OPraHUYECKUX MHTHOUTOPOB Hanbosee r3pexTrBen?
1) Se;

2) O;

3)S;

4)N



5.Yem 00yCIOBIIEHO YBEIHUECHNUE HHTUOMPYIOIINX CBOWCTB MPOU3BOAHBIX OCH3aJIbICTH/IA IO OTHOIICHHUIO K
Fe u Ni B xucnbix cpenax?

1) yBennyeHreM 3IEKTPOHOAOHOPHBIX CBOMCTB 3aMECTHUTENEH;

2) yMEHBIIIEHUEM JIEKTPOHOIOHOPHBIX CBOMCTB 3aMECTHUTEIICH;

3) yMEHBILIEHUEM JNIEKTPOHOAKIIENITOPHBIX CBOMCTB 3aMECTUTENEN;

4) yBeTMYEHUEM DIICKTPOHOAKIICTITOPHBIX CBOMCTB 3aMECTUTEICH.

6. I[Touemy nipu C menbiiel 0-5 M akpuanHuil XJI0puj] yCKOpsieT KOppo3uto Hukems 1 kaamus B 1 M HC1?
1) u3-3a katanuTH4eckoro 3ddexra;

2) u3-3a 3KpaHupyoumero g dexra;

3) u3-3a ’HEpreTUdeckoro 3 dexra;

4) u3-3a MoNMMEepHU3aIMOHHOTO Y dekTa.

7.Kakue He BroiHE 000CHOBAHHBIC IOMYIICHHS COACPKATCS B MPEACTABICHUAX O BIUSHUU AIEKTPOHHON
CTPYKTYPBI HHTHOMTOPOB HAa MHTHOUPOBAHUE KOPPO3UU?

1) 06 sxpanupytomeM 3hHeKTe HHruOUTOPOB;
2) 00 sHepreTuyecKoM 3¢ (heKTe UHTHOUTOPOB;
3) o EMe-H s¢ddexre nurndéutopos;

4) o kuHeTHYecKoM 3¢ dekre HHrHOUTOPOB.

8. Kak jmokazaHo yuactue BOOpoaa B BOCCTAHOBICHUH TPOWHOM CBS3H MPHU aCOPOIIMHA HHTHOUTOPOB
alleTUJIEHOBOI'O PsiJia Ha MIOBEPXHOCTH JKejie3a B KUCIBIX pacTBOpax?

1) mo GomnbIION pa3HUIIE B CKOPOCTSIX PACTBOPEHMS METAJLIA, ONPEACTICHHBIX TPABUMETPUYECKUM METOOM
1 110 00BbEeMY BBIIETUBIIETOCS BOAOPOAA;

2) KaueCTBCHHOM peaKIeil Ha TBOWHYIO CBSI3b;

3) MO OTCYTCTBHIO BBIAETICHUS T'a3000pa3HOTO BOIOPO/IA;

4) N0 KONMUYECTBY NMONIOMEHHOTO KMCIOPO/ia JaHHBIM PaCTBOPOM.
9. Yto BhIpakaeT ypaBHeHue ['amera?

1) BIUsiHHE 3aMECTUTENISI B OPraHUYECKOM COCIMHCHUH Ha U3MEHEHUE KOHCTAHTBI CKOPOCTH PEAKIIMH 3TOTO
COEIUHEHNS;

2) BIUSIHHUE MOTEHIIAANIA;
3) BIHSIHEE COCTOSIHUS IOBEPXHOCTHU aicOpOEHTa Ha CKOPOCTh aJICOPOIIUN OPTaHUIECKOTO COCTUHEHHS;
4) BIUSIHUE COCTaBa PacTBOpa Ha aJCOPOIMIO OPTaHMYECKOTO COCTUHCHUS.

10. Kakue nokazatenscTBa moay4ui [IoguHT B O3y BTOPUYHOTO HHTMOMPOBAHUS KOPPO3HH KeJie3a Mpu
HaJM4YUU B PAaCTBOPAX alleTUIICHOBBIX COEIMHEHUIN?

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 TyUIie BCEro aacopoupyorcs?
1) KHCIIOTHI,

2) aMUHBI;

3) adupsr;

4) cuprsl;

12. 3a cueT 4ero BO3HUKAET XeMOCOPOIIHS alleTUICHOBBIX COCTMHEHUI Ha MOBEPXHOCTH METAILIOB?
1) 3a cuer paspbIBa OAHOMN U3 T — CBSI3EH;

2) 3a cueT JOHOPHO-aKIIENTOPHOTO B3aMMOICHCTBHS,

3) 3a cyeT ANEKTPOCTATUUECKOM CBSI3U;

4) 3a cueT B3aUMOJICHCTBHS C TIOBEPXHOCTHBIMHM OKCHJIAMH.

13. K kakoMy TUIly HHTUOMTOPOB OTHOCSITCS aMUHBI?

1) IpOTOHUPYIOIIHIACS;

2) aHMOHAKTHBHBIH;
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3) KaTHOHAKTHUBHBIA;

4) MONEKYISPHBIN.

14. TTouemy ADPAK ancopbupyercs myume GAK?

1) u3-3a yBeIMUCHHUS YKCIIa aJICOPOIIMOHHBIX IICHTPOB;
2) u3-3a OoJbIIeH MOJIIPHON MACCHI;

3) u3-3a TUIparaImy;

4) u3-3a rUAPOIIN3a.

15. K xakomy Ty uaru6utopoB orHocurcsi TMBAN?
1) KaTHOHO-aHHMOHOAKTUBHBIIA;

2) KAaTHOHAKTHBHBIH;

3) aHHMOHAKTUBHBIN;

4) MONEKYSPHBIN.

Tema 8. BnusiHue mpuposl pacTBOPUTENSE HA MHTHOUTOpHOE neictBue [1AB.

Tecrt

1 1. Kak onpenensiercs 3aps/1 MOBEpXHOCTH METaJlIa B pacTBope?
1) no pa3Hule MeX1y NOTEHIIMAJIOM KOPPO3HH U OTEHIIMAIOM HYJIEBOT'O 3apsia;
2) 1o BeJIMYHMHE MMOTEHIINAaa KOPPO3UH;
3) no BeIMUMHE NOTEHIMANa HYJEBOIO 3aps/a;
4) mo cymMe NMOTEHIIMAJIOB KOPPO3UU U MOTEHIIMAJA HYJIEBOTO 3apsiia;
2. Yro Takoe «pe30HAHCHBIN MOTEHIMAM», 110 HeuaeBy?

1) mepBbIf TOTEHIIMAJI HOHU3AIMH COSTUHEHHUS, COOTBETCTBYIOIINA MaKCUMaILHOM a/IcOpOIIMK HAa TAaHHOM
MeTamnie;

2) mepBbIi MOTEHINAT HOHU3AIMH COCTMHEHUS, COOTBETCTBYIOIIMN MUHUMATBHOM aicopOIMK Ha TaHHOM
MeTamnie;

3) mepBbIil TOTEHIIMANI MOHU3AIMH COCTUHEHHS, COOTBETCTBYIOIIHNMA MOJOKUTEIPHON acopOIIiy Ha
JIAHHOM MeETAaJIjIe;

4) mepBbBIf MOTCHIIMAT HOHU3AIMH COCTMHEHUS, COOTBETCTBYIOIIMA OTPHUIATEILHON afcOpOITMU Ha TAHHOM
MeTaie.

3. Kakue [1AB, o MmHeHuto ['puropbeBa u JKUJMKa, HY’KHO UCIOJI30BaTh B HEBOJIHBIX CPElaX B KAUECTBE
WHTUOUTOPOB?

1) KaTanUTUYECKUE S]IBI;

2) ¢ MaJIof MOJISIPHON Maccou;

3) ¢ MabIMM F€OMETPUUECKUM Pa3MEPAMU;
4) cnabo pacTBOPHMEIE.

4. Yem onpezensercs BKJIaJ XUMUYECKOTO paCTBOPEHHUS B OOIIYI0 CKOPOCTh KOPPO3UHU MeTalia B
pacTBOpax AMEKTPOJTUTOB?

1) noHu3anKeit MeTania 3a C4eT aKTUBHBIX IICHTPOB C BBICOKOM SHEPTHEH aicOpOIMK paCTBOPHUTEIIA.
2) noHu3aIMe MeTallia 3a CUeT aKTUBHBIX IIEHTPOB C MaJIOi 3HEPruei aacopOIK pacTBOPUTEIIS;
3) noHU3AIKEN MeTalIa 3a CYET aKTUBHBIX IICHTPOB CO CPEIHEH dHEPTHUEH aIcOpOIIUN PACTBOPHUTEIIS;

4) noHM3aIMe MeTalIa 3a CYeT aKTUBHBIX [IEHTPOB C MAJION U CpelHel dHeprueii aacopouuu
pacTBOpHUTEIIS;

5. Kakue [TAB, no maenuto I'puropreBa u DKuiamka, Hy>kKHO UCIOJIb30BAaTh B HEBOJHBIX CPEAAX B KAUECTBE
WHTHOUTOPOB?

1) c GONBIIMMHU TEOMETPUUECKUMHU Pa3MEPAMU;

2) ¢ MaJIoil MOJIIPHOM MacCOM;

3) ¢ MaJIbIMM TEOMETPUUECKUMH pa3MeEPAMH;

4) cnabo pacTBOPUMBIE.

6. Korza Ha moBepXHOCTH MeTaJljia MPOUCXOAUT IEKTPOCTaTHUECKas acopO1IMs aHHOHOB U3 pacTBopa?

1) ¢pn.3. < QKOp;
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2) @H.3. > QKOD;
3) ipu gxop > 0;
4) mpu gxop = 0.
7. Kak BausieT mpupoa pacTBOPHUTEIIS Ha XapaKTep 3aBUCUMOCTH 3amuTHOTO 3¢ dexra [TIAB ot ero
MOJISIPHOM Macchl?
1) B mONSIPHOM MTPOTOHHOM CpeZie YBEIMYUBACTCS C POCTOM MOJISIPHON MaccChl;
2) B OJISIPHON IPOTOHHOM CpeZle YMEHBIIAETCSI C POCTOM MOJIIPHOM Macchl;
3) B MOJSIpHOM TTPOTOHHOM Ccpezie HE 3aBUCHUT OT MOJISIPHOM MacChI;
4) 3aBUCUMOCTb OT MOJISIPHON MaccChl U3MEHSETCS BO BpEMEHH.

8. Kak BimsieT mpupoia pacTBOPUTENIS HA XapaKTep 3aBUCUMOCTH 3amuTHOTO 3 dekra [TAB ot ero
MOJISIPHOM Macchl?

1) B HEMOISAPHOM alTPOTOHHOM CpPeJIe YMEHBIIIAECTCSI C POCTOM MOJISIPHOW MacCCHI;

2) B HENOJISIPHOM alPOTOHHOM CPEJE YBETUUYHUBAETCSA C POCTOM MOJIIPHON MacChl;

3) B HETIOJISIPHOW alTPOTOHHOM Cpesiec HE 3aBUCHUT OT MOJISIPHOM MAacCHhI;

4) 3aBUCUMOCTb OT MOJIIPHON MacChl U3MEHSETCSI BO BPEMEHHU.

9. Kak BiausieT oKMCIeHUE TOBEPXHOCTH METaJlla Ha aJICOPOIMI0 OPraHUIECKUX COCTMHECHHM ?
1) ymenb1aer;

2) yBEITUYUBACT;

3) HE BIIMSET;

4) 3aBUCHUT OT COCTaBa CPEIbI.

10. B ueM cymHoCTb BIUsHUS BOJbI HAa B3auMozeiicTeue [IAB ¢ metaiiom, cornacHo SIOHCKUM
KOpPO3HOHUCTaM?

1) B ancopOuuu BBl HA TIOB-TU METAILNIA;
2) Bo B3auMmoneiicteuu [1AB ¢ Bozoi;

3) B AMCCOIMALINM BOJIBI;

4) B runparanuu [1AB.

11. KakoBo MHeHue I puropbeBa 1 DKWINKAa OTHOCUTENBHO CUHEPIU3Ma KaTHOHHBIX opranndeckux [IAB u
KJ B ciuproBbIX cpenax.

1) HuKe, YeM B BOJHBIX Cpelax;

2) BbIIIIE, YEM B BOJIHBIX Cpeaax;

3) OIMHAKOBO C BOIHBIMU CPEAMU;

4) BecpMa 3 (HeKTUBEH.

12. Kakue MeTasuibpl MOKHO Ha3BaTh COMbBO(UIBHBIMU?
1) y xoropeix AGazc pactBopurens < 0;

2) AGanc pactBopurens = 0;

3) AGanc pactBopurens > 0;

4) AGanc pactBopurens =10

13. [Touemy mipu OOJIBIIUX CTEMEHSX 3aMOJIHeHUsI TOBepXHOCTH [IAB, onpeneneHHbIX €eMKOCTHBIMU
n3MepeHusiMu (BeMk), a3 dexT nHrnOupoBaHus ObIBACT HE3HAYUTEIHHBIM ?

1) T.x. BemKk He uaeHTHYHA O, OTBETCTBEHHOM 3a KaKOK-TO OMpeIeIeHHBIN 3(PPEKT TOpMOKEHNUS,

2) u3-3a HEMIPABUIILHOTO U3MEpEeHHUs BeMK;

3) u3-3a nmonmumepuzanuu [IAB Ha 1oB-TH;

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

14. Ins wero ucnons3oBan B.II. I'puropeeB ypaBuenue ['ammera?

1) 1751 OLIEHKU MHTMOUPYIOIUX CBOMCTB OPTaHUUECKUX COCIUHEHMIA;

2) Ui OLICHKU COCTOSIHMSI IOBEPXHOCTH METAJLIA;

3) 1711 OLIEHKH BIMSIHUSA MPUPOJIBI PACTBOPUTEIISE HA MHIHOUpYIOIee IeHiCTBUE OPTaHUYECKUX COSIUHEHHIA;
4) Ui OLICHKH 3apsijia MOBEPXHOCTH MeTaslia.

15. KakoB kputepuii conbBOQHILHOCTH METAJIOB C BEICOKOM 3HEPrUel aacopOIy pacTBOPUTENS?



1) necTpykuus ancopOUpOBaHHOTO PACTBOPUTEIS,
2) HeMCCOIMaTHUBHAS afICOPOITUS PACTBOPUTEIIS;
3) nuccouumaTtuBHas aJIcOpOLUs paCTBOPHUTEINS;

4) mopsinok o H+-monam pasen 0.

4.3 IIpomexxyTouHast aTTeCTaIMSA 110 AUCIUIUIMHE POBOIUTCS B JopMe 3adeTa, IK3aMeHa

Tunossbie Bonpocsl 3a4era (IIK-1, ITK-2)

1. MHrnbupoBaHue KaToIHOTO BBIJEICHHS BOIOPO/a HA JKeJe3€ B KUCIBIX CYNb(aTHBIX cpeaax. BnusHue
raJIOTeHU/IOB Ha KaTOAHOE BBIACICHUE BOJOPO/IA Ha XKeJle3e B KUCIBIX CYIb(aTHBIX paCTBOPAX.

. I/IHFI/I6I/Ip0BaHI/Ie KaTOOHOT'O BBIACIICHUA Bonopoua Ha KCJIC3C B KHUCJIBIX XJIOpI/Il[HI:IX cpe):[ax.
. Kuneruka agcop6muu [TAB npu nHruOuMpoBaHnm KaToIHOTO BIICICHUS BOAOPOIA.

2
3
4. VHrubupoBaHHe aHOAHOTO PACTBOPEHUS JKelle3a B KUCIIBIX XJIOPHIHBIX PaCTBOPaX.
5. WnrubupoBaHue aHOAHOTO PACTBOPEHUS jKejie3a B KUCIBIX CYAb(aTHBIX pacTBOpaxX.
6

Hcnons3zoBanue u3orepMbl TeMKMHA NpU aHaIM3€ MEXaHU3Ma AHOAHOIO PACTBOPEHHUs XKelle3a B
MHTUOMPOBAHHBIX PACTBOPAX IO TPEXCTATUMHBIM CXEMaM C TPETheH TMMUTUPYIOIIEH CTaIHeH.

7. BnusiHUE raloreHHuI0B Ha aHOHOE PACTBOPEHUE JKeJle3a B KUCIBIX CyIb(aTHBIX Cpelax.
8. Tlorenmnwmain HyseBoro 3apsaa u 3pGHEeKTUBHOCTH HHTHOUTOPOB.

9. Cps3b 3aIIUTHBIX CBOMCTB HMHTMOMTOPOB C 3JEKTPOHHOW IUIOTHOCTBIO Ha aroMme, SBISIOMIEMCS
OCHOBHBIM PEAKIMOHHBIM LICHTPOM.

10. CBs13b 3aLIUTHBIX CBOMCTB MHTHOUTOPA

Tunosble 3axanus s 3adera (IIK-1, ITK-2)
TunoBkie BOIIPOCHI omnpoca
1. O6paboTKa JaHHBIX CPEICTBAMHU AEKTPOHHBIX Tabnui Microsoft Excel
2. "Excel - Ha3HaueHUE U OCHOBHBIC (PYHKITMOHAITHHBIC BOSMOKHOCTH
3.00mas xapakTepucTiKa TabaumyHoro npoueccopa Microsoft Excel
4. Microsoft Excel, ero ¢pyHKmuu 1 BO3MOXXHOCTH
5. Bo3MoxHBIE OIIMOKH MIPU UCTIONB30BaHUU (QYHKLIUH B (popMymnax
6. [Toctponue rpaduxos B nporpamme Microsoft Excel
7. Iloctpoenne nquarpamm B mporpamme Microsoft Excel

Tunosbie Bonpocekl 3k3amena (I1K-1, T1K-2)
1. Ponb cocTosiHUS MOJIEKYJT paCTBOPUTEJIS B MPOIleccax MOHU3AIMHN METAJIIOB.
2. JluccomnmaruBHAs W HEIUCCOLMATHBHAS aJICOPOIUS MOJEKYJ PACTBOPHUTENS B MPOIECCaX MOHHU3AINH
COJTbBO(MIIBHBIX METAJLIOB.
3. MexaHu3M HOHM3ALUHU COIBBOPOOHBIX METAIIIOB.
4. OO6nacTv MPUMEHEHHSI HHTHOUTOPOB KHCIOTHOW KOPPO3HH.
5. Ilytm BO3mEHCTBHS MHTHOUTOPOB HAa KOPPO3MOHHBIN Mpoliecc. BIOKMpOBOUHBIM M 3HEPreTHYECKUi
3P PEKTHI.
TunoBble 3a1aHuA
1. Ha ocHOBE KHHETHYECKON U30TE€PMBI JJIs1 SKCIIOHEHIIMAIbHO-HEOHOPOAHON MOBEPXHOCTH U BBIPAKEHUS
IUIS CKOPOCTH TIpoliecca MPH HAMYUH TOJIBKO OIOKUPOBOYHOTO JEHCTBUS HHTUOUTOPA BHIBECTH
BBIp2)KEHHE, [TO3BOJISAIONIEE TOTYYUTh MPSAMOIUHEIHYIO rpaduuecKyro 3aBUCUMOCTh. [locTpouts rpaduxk.
2. Ilpu cxopocTH koppo3uu xenesa B armocdepe 0,07 r/(cM2-rox) ¢ ydeTom, YyTo MpoLece UIET ¢
KHCIIOPOHOM Jenomsipusanueii u ¢ oopasoanuem Fe(OH)3, paccuntarh KOIMYECTBO KHCIOPOIA,
HEoOXoIMMOoe ISl POTEKaHMs Ipolecca.
3. CKOpOCTh KOPPO3UH aJTIOMUHUA JIETOM B TpomnuKax npu cpenneit remmneparype 30 oC cocrasnsier 0,25
r/(M2-rox). KakoBa cKOpOCTh KOPPO3UH OCEHBIO TIPH CPEHEN TeMIIepaType 20 oC, ecnu
TeMreparypHbIil kKoaddurment pasex 0,5.
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4. CkopoCTh KOPpO3UH MeTalljla B HEMHTHOUpOoBaHHOM pacTtBope paBHa 0,1 r/(M2-4). UTHrubutop BhI3bIBaET
TopMokeHHe ¢ Y=20. YeMy paBHa CKOPOCTh KOPPO3UU B MHTUOWPOBAHHOM pacTBope?

TunosBble 3aganusa ajs 3x3amena (IIK-1, IIK-2)
TunoBbie TeCTOBBIE 3a1aHMS

1. Kaxoe 13 ypaBHEHMI oTpakaeT JeiicTBue TobKo Y1 — 3¢ dexra B UHTMOUTOPHOM 3amuTe?

1) lgy=K®6;
2)Igy=1gb;
3)Igy=1g C +Kb6;
4) Ayl =K’0

2. Yo XapakTepusyeT KOHCTAHTa «a» B yPaBHEHUU U30TEPMBI afcopOrun OpyMkuHa?
1) B3aumoneiicTBue Mexay aCOPOMPOBAHHBIMH YACTUIIAMMU;

2) KOHCTaHTY aJCOPOIIMOHHOTO PAaBHOBECHS;

3) 3HEpreTUYECKy0 HEOAHOPOIHOCTh TOBEPXHOCTH;

4) TadeneBCKUil HAKJIOH NOJISPU3AUOHHBIX KPUBBIX.

3. K xakoMmy TUITy OTHOCHTCS HHTUOUTOP TPUMETUIOCH3MIAMMOHUHNOAN?
1) KATHOHO-aHMOHOAKTHUBHBIMN

2) aHMOHAKTHBHBIH;

3) MOJIEKYIISPHBIN;

4) mpOTOHUPYIOLIUIICS.

4. 3a cuet kakoro 3(dexra 106aBKa ralOreHUI-MOHOB K CEPHOKUCIIOMY PacTBOPY MOBBIIIAET
nepeHanpsbkeHue Boopoza Ha Fe?

1) w1-adpdexr;

2) OJIOKUPOBKa;

3) usmeHenue >Hepruu cs3u Hajc ¢ Fe;
4) kuHeTHYeCKHUI YPPEKT.

TunoBbie BONPOCHI KOJUIOKBHYMOB

1. MuccounaruBHas ancop6obuus MP Ha nmoBepxHOcTH MeTasuia. [Topsaaok peakuy mo noHaM BOAOPOJA.

2. BeiBoz BeIpakeHU# 1 KOA(D(UITEHTa TOPMOKESHHUST KaTOHOTO MPOIIEcca H CKOPOCTH KOPPO3HHU B
1IEJIOM TIPH OJIOKUPOBOYHOM | Y 1-3dexTax.

3. [Ipo6nemsl, CBA3aHHBIE C ONPEICIICHUEM CTEIIEHH 3all0JIHEHUSI TOBEPXHOCTHU HHTHOUTOpOM O Ha
MeTajie, KOppoaUPYIOLIeEM B MHTHOMPOBAHHOM Cpejie.

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

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIMU

3aueT
€CKPUIITOPHI (YPOBHU) — OCHOBHBIE IIPU3HAKU OCBOCHUS (IIOKA3aTENN
O1eHKa Komnerenimumn Heckp pot (P ) p (
TOCTYKCHHSI pe3YJIBTaTa)
MK-1 Crocoben BbIOpaTh HamboNee ONTUMATIBHBIA CIIOCOO 3aIIUTHI

METAIMYECKUX KOHCTPYKLIMM OT KOPPO3MH C YYETOM YCIIOBHUM
«3a4TCHO» JKCILIyaTallud MeTaJlia
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(50 - 100 6anoB)
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[K-2

MoxeTt OpTraHHu30BaTb MCPOIPUATHA 1O 3alUTC MCTAJJIOB OT
KOppO3un C yU4CTOM COBPCMCHHBLIX TCOPCTHYUYCCKUX H MPUKIAOHBIX
II0aX0a0B

«HE 3a4TCHO»
(0 - 49 GannoB)

IK-1

He cmocoGen BbIOpaTh Hambosee ONTHUMANbHBIA CHOCOO 3allUThI
METAJUIMICCKUX KOHCTPYKIIUH OT KOPPO3UH C YYETOM YCJIOBHM
IKCIUTyaTallly MeTaia

[K-2

Moxer oOpraHu3oBaTh MEPOINPHUATHS [0 3alIUTE METAUIOB OT
KOPPO3UH C YYETOM COBPEMEHHBIX TEOPETUUYECKUX U MPHUKIATHBIX
MOAXO/IOB

DK3aMeH

Orenka

Komrmerennn

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKa3aTeIH
TOCTYKCHHSI pe3YJIbTaTa)

«OTIIMYHOY
(85 - 100 6anyoB)

MK-1

JleMOHCTpUpyeT  3HAaHME  MeXaHu3Ma JeHCTBUS ~ HauOolee
pacrpoCTpaHEHHBIX HMHTHOUTOPOB KOPPO3WH, B3aUMOCBS3H HX
CTPOCHHUS U 3aIUTHOHN 3(h(HEeKTUBHOCTH.

[Ipennaraer  METOOUKM AN PEUICHUS  TEOPETUYECKUX U
MPAaKTUYECKUX 33/Ja4 1O NOoAOOpY HHTHOUTOPOB KOPPO3UHM IS
Pa3NUYHBIX CPEI M pacuyeTy UX 3amuTHOro aeicteus. CriocobeH
MPOU3BOJUTH PAacyeThl MMapaMeTPOB IIEKTPOXUMHUECKONH KOPPO3UH
IpU TOMOIIM CIEUUATU3UPOBAHHOTO IPOrPAaMHOTO 00eCreueHHs.
OTBEeT MOCTPOEH JOrMYHO, Marepuan H3JaraeTcsi YeTKO, SICHO,
XOPOIIUM S3BIKOM, apTyMEHTHPOBAHO.

[K-2

YMeeT NMPUMEHATh OCHOBHBIC TOJIOKEHHS TEOPUU MHTMOU-POBAHUS
KOPpO3UHU JUIsl pELIEHUs IPAKTUYECKUX U TEOPE-TUYECKUX 3a1ad I10
3allUTE METAJIJIOB.
Bompocsl, 3agaBaemble IIpeNosaBareieM, HE BbI3bIBAIOT 3aTPYAHECHUM
OTBeT NOCTPOEH JIOTMYHO, MaTepuaj M3jaraercs 4YeTKO, SCHO,
XOPOILUM SI3BIKOM

«XOPOIIIOY
(70 - 84 6amnoB)

IK-1

JleMOHCTpUpYEeT  3HAaHME  MEXaHW3Ma  JICUCTBUS ~ HaumOolee
pPacnpoCTPaHEHHBIX HHTUOMTOPOB KOPPO3WH, B3aHUMOCBSI3U HUX
CTPOCHHMS U 3aITUTHON d(PPEKTUBHOCTH.

YMeeT NpUMEeHSTh TOTOBbIE METOIUKH AJI PEHICHHs] TEOPETHUECKHIX
U TPaKTUYECKHUX 3a7ad MO0 MoAOOpYy HHTMOMTOPOB KOPPO3HUU IS
pa3IMYHBIX Cpell M pacdyeTry MX 3amuTHoro aeictBus. CriocobeH
MIPOM3BOAMUTH PACUEThl MAPaMETPOB AIEKTPOXUMHUUECKOH KOppO3Un
IIPY MIOMOUIH CTIEHUATIN3UPOBAHHOTO MTPOrPAMHOTO 00€CTIEUeHHS
OTBeT TOCTpOEH JIOTMYHO, Marephall  XOPOLIUM  SI3BIKOM,
apryMeHTHUPOBAHO.

[1K-2

YMeeT aHamM3UpOBaTh TOTOBBIE METOIWKH, IpeuiaraeMble s
pelIeHHs] TPAKTHYECKUX M TEOPETHYECKHX 3ajad II0 3alluTe
METAJJIOB W BbIOMpaTh Haubosee H(OPEKTHBHYIO B JaHHBIX
YCITOBHSIX.

Bonpocel,  3amaBaeMmple  TIpemofaBaTeleM, HE  BBI3BIBAIOT
3HAUUTENLHBIX 3aTPYIHCHUH

OTBeT NOCTPOEH JIOTUYHO, MaTePHaJl H3JIaraeTCsl XOPOIIUM SI3bIKOM




IK-1 JleMOHCTpUpYEeT 3HAHME MEXaHHW3Ma JEHCTBUS  OTAEIBHBIX
UHTUOMTOPOB KOPPO3UHM M METOAOB OIPEIACIICHUS WX 3allUTHON
3¢ (eKTUBHOCTH.

HeyBepenno mnepeunciser (GakTopbl, yUUThIBAEMbIE TPU MOA00OpE
WHTUOWTOPOB KOPPO3WUHU JUISI PA3IMYHBIX CpPEd U PpacueTy HxX
3alMTHOTO AekcTBUs. CriocoOSH MPOU3BOIUTH PACUCThI TAPAMETPOB
AIEKTPOXUMHUECKONU KOPPO3UH TIPH TIOMOIIH CIICIHATU3UPOBAHHOTO

«YAOBJICTBOPHUTCIBHO» nporpamMHoro 06eCHe‘{€HI/IH
(50 - 69 6amnoB) OTBeT He Bcerga JOIMYHO BBICTPOCH, MaTepuasl H3jaraercs 0e3
IIPUMEHEHHUs] HAy4YHO! TEPMHUHOJIOTUU.
[IK-2 HeyBepenHo BbIOMpaeT TOTOBBIE METOIMKH, IpeJlaraeMble IJis
peuieHusl NPAKTUYECKUX M TEOPETHYECKUX 3a4ad [0 3alluTe
METAJIJIOB

Bormpocsl, 3axaBaemble IIPENOAaBaTEIEM, BbI3bIBAIOT 3aTPYAHECHUS
OTBeT He Bcerga JOIMYHO BBICTPOCH, MaTepuasl H3jaraercs 0e3
IIPUMEHEHHUs] HAy4YHO! TEPMHUHOJIOTUU.

IK-1 [TokaspiBaeT cnaOblii ypOBEeHb MPOQECCUOHATBHBIX 3HAHHWMA, HE
MOXET OTBETUTh Ha Bompoc. HeyBepeHHO M  JIOTMYECKH
HEMnocJIeZI0BaTeNIbHO U3jaraeT marepuan. He cnocoGeH npon3BoauTh
pacueTsl mapaMeTpoB ANEKTPOXUMHUUYECKONH KOPPO3UU MPU MOMOIIU
CHeIHaIM3UPOBAHHOTO TporpamMHoOro obecrneueHus. HempaBuiibHO
«HEYHOBIIETBOPUTEIILHO) OTBCYACT HA IMOCTABJICHHBLIC BOIIPOCHI UJIN 3aTPYAHACTCSA C OTBETOM.

(menee 50 6amioB)  |I1K-2 He opueHTHpyeTCS B OCHOBHBIX TEOPETHYECKUX KOHIETIIHIX,
JICKAIIUX B OCHOBE HWHTHOMPOBAHUS KOPPO3MH METAJIOB, B
pe3yibTare 4ero He CIocoOCH peliaTh MPaKTHUSCKUE 3aaadu
JUCIUTUIAHBIL.

HenpaBuibHO OTBe4aeT Ha  MOCTABJICHHBIC  BOMPOCHI  HJIH
3aTPYyAHSETCS C OTBETOM

5. MeTonnueckue ykazaHusi AJsl 00y4al0IUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aAIlUN CaAMOCTOSTEIBHOM PabOThI 00YUYaIOIIUXCSI:

[Mpuctynas K W3y4eHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueMm paboueil mporpammbl nuctuiumHabl (PITJ]), xotopas ompezaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonnyeckoe U nHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHBD U «MaTtepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCuoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CTIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00bEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledueHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue JTUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U HWH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHUS
JTUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOPeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JEKUMOHHOM 3aHATHM MaTepuand M JIOMOJHUTh €ro C YYeTOM PEKOMEHJOBAaHHOM JTOMOIHUTEIHHOM
JUTEPaTypPhL;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHaIbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:




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

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU U yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOM SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, SK3aMeHy. OHa BKIIOYAeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemnieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIBI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIM WKW B OTACIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCAIIYIOCS K TeMe HH(OPMALIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHUAM JOJIKHBI COAEPkKaTh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MUMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U Trofla M3JaHMs HMCIOJIb3yeMOl Hay4yHOH JHUTeparyphl.
Koncniekt MoXeT OBbITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOTHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU IO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh INEpedYeHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpa);

- TOTOBUTH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co37/aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1allny 110 OATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnoyaraeT OpraHU3aluio Oecelbl IMpernojaBaTesss cO CTYIEHTaMH II0 BOIPOCaM
MPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TNPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHbII. OCHOBHBIE KaU€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHHUIO;

- IOJIHOTA U TITyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUsI MaTepHana;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTIOJIb30BaHUE JOTOJHUTEIBHOIO MaTEpUaa;

- pPalMOHAJIBHOCTD UCIIOJIBb30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALMUEH, KOTOpas MOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaliaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:

- COJEp)KaHUE TMPE3ECHTALMU: aKTyaJbHOCTb TEMBI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COAEP)KAHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PECYPCBl. COOTBETCTBUE COAECPXAHUS U JIMTEPATyphl), IpaKTUUECKass HAIpPaBICHHOCTb, COOTBETCTBUE
CoZiepKaHus 3asiBICHHON (popMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
IIOCJIEJOBATENBHOCTD U JIOTUYHOCTD NIPE3EHTYEMOT0 MaTepHara;
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- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiH (YMUTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEeHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh H3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHaTbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALIMOHHOE o0ecriedeHre JUCHUITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. lprankora JI.E., Burnopouu B.. MarHOUTOPHI KOPPO3WMK METAIIOB : y4el. mocobue Mjist XuMm. ¢ak.
yH-TOB. - UI31. 2-e, mepepal. u por.. - Tam6oB: U3n-Bo [lepmuna P.B., 2010. - 269 c.

2. Burnoposuu B.UM., IlpirankoBa JI.LE. KuHeTnka M MexaHW3M OJJEKTPOAHBIX PEAKLUH B IpoOLECCaX
KOPPO3HH METAJUIOB : yue0. mocobue ans xuMm. dak. yH-ToB. - U31. 2-e, mepepald. u gom.. - TamboB: U3n-Bo
Ilepmnna P.B., 2010. - 127 c.

3. UprankoBa JI.E., Burnoposuu B.U. JlaGopaTopHBIi NPakTUKyM IO XUMHYECKOMY COMPOTHBIICHHUIO
MaTepHaJIOB U 3alUTe OT KOPPO3UH : yuebd. mocodbue st XuM. ¢ak. yH-TOB. - 131, 2-e, mepepald. u Jo1.. -
Tamb60B: M3a-o [lepmmuna P.B., 2010. - 197 c.

4. lpirankoBa JI.E. JIaGoparopHbie pabOThI IO UMIIEAAHCHOW CHEKTPOCKOMHH : y4eb. mocodue isl CTy.
xuM. ¢ak. yH-ToB. - Tam60B: NU3xa-Bo [lepmmna P.B., 2008. - 32 c.

6.2 JlonosHUTENbHAS IUTEpPATYpA:

1. Burgoposuu B.U., IpirankoBa JL.E., IlozgusikoB A.Il., Ilens H.B. Hayunbie OCHOBBI, mpakTuka
CO3JJaHMs 1 HOMEHKJIaTypa aHTUKOPPO3MOHHBIX KOHCEPBALMOHHBIX MaTepuasoB : Y4el. mocobue i XuMm.
¢ax. yH-ToB. - Tam6o0B: M3n-so TT'Y, 2001. - 192 c.

2. pirankosa JI.E., Burnoposuu B.U., [To3nnaskoB A.Il. Beenenue B TeOpui0 KOPPO3UH METAJUIOB : y4eO.
nocobue ams By30B. - Tam6oB: M3n-so TT'Y, 2002. - 310 c.

3. Burnmoposuu B.H., Llpirankosa JI.LE. DnekTpoxumuueckoe M KOPPO3MOHHOE IIOBEJEHUE METAIUIOB B
KHCJIBIX CHUPTOBBIX M BOJHO-CIIMPTOBBIX cpenax : [MoHorpadus]. - M.: Paguorexnuka, 2009. - 327 c.

4. Burgoposuu B.U., Kuszesa JL.I., 3azyns A.H., Lpirankosa JLE., Illens H.B., IlpoxopenkoB B./.,
OctpuxoB B.B. HayuHble OCHOBBI M TIpaKkTHKa CO3JaHHUS AHTUKOPPO3UOHHBIX KOHCEPBALIMOHHBIX
MarepHuajoB Ha 0a3e OTpabOTaHHBIX HE(PTIHBIX Macel M PAaCTUTEIBHOTO CHIphS : MoHOrpadus. - TamOoB:
W3n-Bo Iepmmna P.B., 2012. - 325 c.

5. Hamackus b.b., ITetpuit O.A., llupnuna I A. Dnexrpoxumus : YueOHuk. - M.: Xumus, 2001. - 623 c.

6. Ilycros, 10. A., Komkun, b. B., KyteipeB, A. E. Koppo3ust u 3amura MeTaajoB B BOJHBIX Cpelax :
npakTukyM. - 2021-03-01; Koppo3us u 3ammra MeTaiioB B BOJHBIX cpeaax. - Mocksa: M3narenbckuii Jlom
MUCuC, 2005. - 102 c¢. - Tekcr : onekrponnsrii // IPR  BOOKS [caititr]. - URL:
http://www.iprbookshop.ru/56075.html

6.3 VHbpIe NICTOUHMKMU:
1. UHTepHeT-aHUMKIONEeAUN - http://www.rubicon.com/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI
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I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyoHmICcC MarCpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOTr0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoMi nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlnmeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepanuonnas 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 [Ipodeccuonanbusiii moc 2007

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

1. Hayunas osnektponnas OuOmmorexka Poccuiickoit  akagemuu  ectectBo3HanHus. — URL:
https://www.monographies.ru

2.  VYHuBepcuTeTcKas  OMOMMOTEKa  OHJAWH:  DJIEKTpOHHO-OMOmmorewnas  cuctema. —  URL:
https://biblioclub.ru

3. DIEKTPOHHBII Karajor DyHIaMEHTaIbHON OnOIMOTEeKN TI'V. - URL:

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

JyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpernomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, HUCIOJIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEIILHON CPEIe YHUBEPCHUTETA.



