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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
METaJOKOHCTPYKIMI OT KOPpO3UHU
Ne HaumenoBanue ®dopma
/i JUCLUIUINH, 00y4eH
ONpPEEISIOIINX st
MEXIUCUUIUTMHAPHEIC | Ounag
CBsI31 (cemect
p)
6|7

3aluTe

BHYTPCHHEH IOBEPXHOCTH




1 [3amuTa MeTanIoB OT +
arMocgepHOi
KOppO3UHU

2 |Koppo3zus MeTansos ¢ +
BOJIOPOIHOM
Jlernonsgpu3amueit

3 (CmaunBanue u +
azcopOIus

4| Teopust KOppO3UH + | +
METaJUIOB

5 [Texnomornueckast +
MPaKTHKA

[TK-2 CriocobeH ocymecTBIsATh PYKOBOACTBO padOTaMU IO IEKTPOXUMHUIECCKOHN 3aIInuTe
MOJI3€MHBIX U TIOJBOJHBIX METAJUTHUECKIX KOHCTPYKIIHIA

Ne HaumenoBanue ®dopma
n/n JTUCIIUTLITNH, o0yueH
OTIPEIETISIOIIX us
MEXIUCIUTUTMHAPHBIE | OyHas
CBsI31 (cemect
p)
6|7
1| Teopus xkoppo3un + | +
METaJIOB
2 | TexHonornyeckas +
MPaKTHKA

2. MecTo nucuuiuiaiabl B cTpykrype OII 0akanaBpuara:

Hucuunnuna «HruOUTOphl KOPPO3UM METAJUIOB» OTHOCHUTCS K YacTH, (OPMHUPYEeMOH ydacTHHUKaAMU
oOpazoBaTenbHBIX OTHOIIEHUH, ydeOHoro maHa OIl mo Hanpasnenuto moaroroku 04.03.01 - Xumus.

JucuumimHa « THruOUTOPBI KOPPO3UH METAIIIIOBY» U3Yy4aeTCsi B 7 CEMECTpe.

3.00beM u conepxaHue JUCUUILINHBI
3.1.00peM QUCIUIUIMHEL: 4 3.€.
Oumnas: 4 3.e.

Bun yueOHOM paboTh (BCCOFEIjIE;.iOB)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 144
KonTaktHas pabora 96
Jlexuu (Jlexiun) 32
Jlaboparopnsie (J1ab. pab.) 32
[Tpakruueckue (Ilpakt. pad.) 32
CamocrostensHas padota (CP) 12
DK3aMeH 36
3.2.ConepxaHue Kypca:
No Haspanue Bun yuebnou DOopMBbI TEKYIIETO
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJISI
Jlex |JIa6 |TIpa| CP
muu| . |KT
pab. |pab.




[0]of0]O]

7 cemecTp

Huruburopsl
KHMCJIOTHOM
KOPpPO3UH.

4

TectupoBanue;
naboparopHas
pabora

[Toctpoenue u
HaXOXKJCHHE
apaMeTpoB
SKBHUBAJIEHTHBIX
cxeM rogorpadoB
UMIIe/IaHCa C
MTOMOIIBIO
MPOrPaMMHOTO
o0ecrnieueHus
ZVeiw, ZPlot.

Onpoc

Nurn6uposanue
KaTOITHOTO
BBIJICIICHUS
BOJIOPOJIa Ha JKele3e
B KHCJIBIX
Cynb(haTHBIX U
XJIOPUIHBIX Cpeiax.

Ompoc;
JlaGopatopHas
pabora

Nurn6uposanue
aHOJ/THOTO
pacTBOpeHUs
KeJe3a B KUCITBIX
cynb(haTHBIX U
XJIOPUTHBIX
pacTBopax

10

KOJUTOKBHYM;
JlaGopatopHas
pabora

MeTtoab!
MaTeMaTHIeCKOM
00paboTKu
MTOJTYYEHHBIX
pE3yJIbTaToB,
MMOCTPOCHHUE
rpadguvecKux
3aBHCHUMOCTEN B MS
Exel

Onpoc

Binstaue cTpyKkTypbl
OpraHMYECKHUX
COCIMHECHUI Ha
MHTUOHpYIOLIHEe
CBOMCTBA.
IIepsuuHOE» U
«BTOPUYHOE»
MHTUOMPOBAHUE.

Tectuposanue;
Ormpoc

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

Ormpoc




8 Binstaue npuponst TectupoBanue;

pacTBOpUTENS Ha 6 | - i 1 Omnpoc
UHTHOUTOpPHOE
neiicreue [TAB.

9 WHruburopsl KOJJIOKBUYM;
aTMocgepHoi naboparopHast
KOppO3UHU. 6 | 6 |6 1 pabora
KoncepBannonssie
Marepuasbl.

Tema 1. UHruouTopsl kucaoTHoii kopposuu. (ITK-1)

Jlekumus.
O6nacti TpUMEHEHUS] HMHTHOUTOPOB KHUCIOTHOW KopposwH. IlyTu BO3meHCTBHsT WHTHOMTOPOB Ha
KOPPO3HWOHHBIN Tporiecc. biokupoBouHbIid 1 dHepreTudeckuit 3pdexrer. Ancopouust [TAB Ha meTamnax B
KHUCJBIX Cpelax, NpuBe-AeHHas mkana noteHuuanos JI.M. AaTponoBa. OnpeneneHne CTENeHU 3an0JIHEHUS
MMOBEPXHOCTH METajlJIa MHTUOU-TOPOM C TIOMOIIIBIO0 UMIIEIaHCHBIX M3MepeHuid. M3orepmer ancopoumu [1AB
Ha MeTaJljIaX U UX UIACHTHPUKAIHS.

IIpakTnyeckoe 3ansATHE.
HE TPEAYCMOTPEHO

JlaGopaTopHbie padoThbI.
JlaGopaTtopHble 3aHATHSA.
1. UHruGuTOphI KUCIOTHON KOPPO3UH METAJIIIOB
Lenb paGoThI: O3HAKOMUTHCS ¢ METOIMKOM ONPEIEeNECHHS 3alUTHOTO AP PeKTa HHTUOUTOPOB.
[Tnan paGoThI:
A) Ompenenenue 3amuTHOTO 3 eKTa ypoTponruHa U €ro CMECH C MOAUIOM Kalusl IPH KOPPO3HUU CTAIIU B
pacTBOpE CEPHOU KUCIIOTBI
b) ITonyuenue nonsipu3aliiOHHBIX KPUBBIX HA CTAJIH.
B) IIpoBenenue pacuetoB K, Z n vy.
I') ConocTaBnenue CKOpocTeil KOppO3uu, MOTYyUYEHHBIX PAa3HBIMH METOIAMHU
) Omnpenenenue Tuna WHrHOWTOpa IO 3HAYEHHUSM CTAIlMOHAPHOTO [MOTEHLMajga MeTalia B
HEWHTHOMPOBAHHOM W MHTHOMPOBAHHOM PacTBOpax.
E) Odopmienue u 3amura otT4era
Obopyoosanue u peaxmussl: 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 dNeKMPOO CPABHEHUS,
nposooda, nacviwennwlti pacmeop KCI, anarnumuueckue eecwi, s1eKmporumuyeckas a4elkd,
NOMEHYUOCAam, X10pcepedpsHblll 91eKmpoo CPABHeHUs, 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 MEPBbIi cTakaH g06asmsioT 0,1
I' ypOTpoIMHa (reKcaMeTHJIeHTETpaMuHa), Bo BTopoi - 0,1 r yporponuna u 0,1 r KI, a tpetuii crakan
OCTAaBIISAIOT JJI1 KOHTPOJS. 3aTeM Ty/a OMYCKAIOT MOABEIICHHBIC HA MOMUXJIOPBUHIIOBOM KHUIIKE 00pa3Ilbl
cranu Cr3 (1m0 3 B KaXKIbli CTakaH), MPEIBAPUTEIHLHO 3aUUIIEHHBIE JI0 3epKAJIbHOTO OlecKka HaXIadHOU
OyMaroii, mpoTepThie BaTOi, CMOYEHHOW alleTOHOM, M B3BEIICHHBIC HA aHATUTHYECKUX Becax. Yepes 2 yaca
1ocie TOTPYKeHHS B PAaCTBOPHI 00paslbl M3BIEKAIOT, TIIATEIBHO MPOMBIBAIOT BOAOHM, CyIIaT
¢upTpoBanbHON OyMaroii u B3BemMBaoT. CKOPOCTh KOPPO3UU PACCUUTHIBAIOT O (hopmyite

K =AT1/(S*t), (r/cM2-3)



[1] Ucnonp3oBanue anertoHa, otHocsamerocs k tabnune I crniucka IV mpekypcopoB, 060pOT KOTOPBIX B
Poccuiickonn ®denepanuy OrpaHUYEH M B OTHOLICHMM KOTOPBIX YCTaHABIUBAIOTCS MEPbI KOHTPOJIS B
COOTBETCTBUM C 3aKOHOHATENBLCTBOM Poccuiickoii @Penepanuuu U MEXKIyHapOAHBIMU JOTOBOpaMuU
Poccuiickoit @enepanuu, persiaMeHTUPYETCSl JACHCTBYIOIIMM 3aKOHOAATEIILCTBOM M COOTBETCTBYIOLIUMU
JIOKaJIbHBIMU HOPMAaTUBHBIMHU aKTaMH YHHUBEPCUTETA

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. DddexTs1, HabMOTAEMbIE IPU BBEICHHH HHTHOUTOPOB B KOPPO3UOHHYIO CPEY.
2. IlpuBenenHas mikana noreHuanos mno JI.B. AuTpomnosy.
3. Tunsl ancopOMOHHBIX U30TEPM.
4. UneHTrdUKaIUs N30TEPM.
5. AHanu3 MeTosia CIEKTPOCKOIHUH AIEKTPOXUMUYECKOTO UMIIeIaHCa.

Tema 2. IlocTpoeHue 1 HAXOXKIeHHE MAPAMETPOB IKBUBAJIEHTHBIX cXeM roaorpagos uMminenaHca ¢
MOMOIIBLIO MPpOrpaMMHoro odecnevyennsi ZVeiw, ZPlot. (ITK-1)

Jlekumus.
He npenycmorpena

IIpakTH4Yeckoe 3aHATHE.
Onucanye SKBUBAJICHTHBIX CXEM, IPUMEHSIEMBIX JIJISl aHAJIM3a MOJTyYE€HHBIX JAHHBIX COTJIACHO
JUTEpaTypPHBIM UCTOUHHUKAM. BBIOOD SKBUBaJIEHTHOM CXEMBbI, COOTBETCTBYIOIIEH 3aJaHHOMY SKCIIEPHUMEHTY.
Br16op meTona pacuera U3 yucia npeaiokeHHbIX. OneHKa ook Mpu pacyeTe SKBUBAJIEHTHO CXEMBI.
CriocoOs1 ymMeHbIIIeHUs OMMOKHU Tipu padoTe B mporpammax ZVeiw u ZPlot.

JlaGopaTopHbie padoThbI.
He npenycmorpeno

3ajanus AJ151 CAMOCTOSITEJIbHOM PadoThlI.

CpaBHeHI/Ie METOIOB ITOACYETA FOIIOFpa(bOB UMIicJadHca Ha TOYHOCTH HOJIy‘IeHHBIX JAHHBIX. I[I/Ial“ paMMBI
bone.

Tema 3. UHruéupoBaHne KaToAHOI0 BbleJeHHs BOAOPOAA HA KeJie3e B KUC/IBIX CYIb(aTHbIX H
xJaopuanbix cpeaax. (ITK-2)
Jlexknus.
BnusiHue ranoreHuI0B Ha KaTOAHOE BBIJICIIEHUE BOAOPONA HA JKeJe3€ B KHUCIBIX CyIb(paTHBIX pPacTBOpax.
WNurnbupoBanue KaToJHOTO BBIACICHHUS BOIOpOJA Ha Keje3e B KUCIBIX XJOPHIHBIX cpenax. Kunerunka
ancop6uuu ITAB npu MHrHOMpPOBaHUN KaTOJHOTO BBIACICHHUS BOAopoAa. D (PeKT cuHepru3ma.
IIpakTnyeckoe 3ansATHE.

OmnpeneneHre CTEICHN 3aM0JIHEHUS TTOBEPXHOCTH METaJlJIa HHTUOUTOPOM C IMOMOIIIBI0 UMIIEIaHCHBIX
m3mepenuii. Uzorepmer agcopommn [TAB Ha MeTamiax u ux uaeHTUDUKAIIUS.

JlaboparopHbie padoThbI.
1. UccnenoBanue BIUSTHUSI MHTHOMTOPOB KOPPO3UH Ha TOK MU y3un Bogopona yepe3 MeMOpaHy
Lenb paboThI: U3YYUThH BIMSHUE HHTHOUTOPOB KOPPO3UH HA MPOLIECC HABOIOPOKUBAHUS METAIIA
[Tnan paGoThI:

A) CpaBHenue Toka qudQy3uu Boropoaa yepe3 memOpany u3 craiau Ct3 B HEMHTHOMPOBAHHOW cpenie U B
MPUCYTCTBUU UHTHOUTOPA KOPPO3UH.

b) IIpoBenenue pacueTos
B) 3ammuTa u opopmienue oryera



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

OmeiT 1. UccnenoBanue BiausHUE 100aBOK MPOMOTOPOB HaBoAOpokuBaHus ctanu B 1 H pactBope HCI npu
MOTEHLIMAJIE KOPPO3UH.

a) B monspuzannonnyto yacth 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 EpMaHraHara (710 ero KOHTakTa ¢ MeMOpaHoO# B
sTaeiKe).

KonunuectBo BemecTsa npopearuposasiiero KMnO4 pasHo:

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

KonuuecTBo BelecTBa aroMapHOTro BOJIOPOAA, BCTYIMBILETO BO B3aUMOJICHCTBHE C MEPMaHTaHATOM Kajus
no (11), paccunuthiBaeTCs U3 3aBUCUMOCTH:

Tak kak M(H) = 1 r/mons, To n(H) u 7(H) uncnenno paBusl. Torga maoTHOCTh Toka auddys3un
BO/IOpoJa uepe3 memOpany iH MoxkeT ObITh paccunTaHna o Gopmyse:
A/M2

rae MO(H) - MmonspHas Macca XUMUYECKOTO 3KBUBAJIEHTA BOIOPO/IA, T - MPOJOHKUTEILHOCTD OIbITA B
gacax, S - TJIomaas> MeMOpaHbl B CM2.

Pacxon mepmaHranara Kajius Ha MMacCHUBAIUIO MMOBEPXHOCTH MeMOpaHbl OMPEIEINAIOT B XOJOCTBIX OIbITaxX
0e3 3aloJHEeHUs MOJSIPU3ALMOHHON YacTH sUeHKH. DTO KOJIMYECTBO IE€pPMaHraHaTa BBIYUTACTCS U3
ucxonnor C(KMmnO4), t.e. AC(KMnO4) = Cucx - Con - Cxomn, rne Com - konnentparuss KMnO4 nocne
ombITa, CXOJ - B XOJIOCTOM OTIBITE.

JIJ1st OLIEHKHU BEJTMYMHBI MHTHOMPYIOUIETO WIIM CTUMYJTHPYIOLIETO ACUCTBUS 100aBOK B paboune pacTBOPHI
WJTU BEJTMYHMHBI KaTOJHOM WJIM aHOIHOM TOJISIPU3AIMH HCTIOIB3yeTCs Koddduiment auddy3noHHOM
CHOCOOHOCTH

yH = i0/i,
rae 10 ¥ 1 - TIoTHOCTH ToKa auddy3un BoIOpoaa B MCXOAHOM PACTBOPE MPH MOTEHIIMANIE KOPPO3UH U B
pacTBope ¢ Jo0aBKaMHM WJIM TpU HAJIUYWAW TOJSIPH3AIMUA DJIEKTpoJa COOTBeTcTBeHHO. Ecmm i < 10,
HaOJII0IaeTCsl TOPMOXKEHHE, TIPH 1> 10 - CTUMYJIMPOBaHUE HABOJIOPOKMBAHUS.

[1] Ucnons3oBanue aneToHa, oTHocsmerocs k Tadmure I crincka IV ipexkypcopoB, 060pOT KOTOPBIX B
Poccuiickoit @enepanyu orpaHUYEH U B OTHOIIEHUH KOTOPBIX YCTAHABIMBAIOTCS MEPBI KOHTPOJISA B
COOTBETCTBHUU C 3aKOHOAATENLCTBOM Poccuiickoit denepanuu U MeXAyHAPOAHBIMU JOTOBOpaMU
Poccuiickoit @enepanuu, periiaMeHTUPYETCS ACHCTBYIOIINM 3aKOHOAATEIILCTBOM U COOTBETCTBYIOIUMU
JIOKQJIbHBIMU HOPMAaTUBHBIMHM aKTaMHU YHUBEPCHUTETA

Omnpit 2. UccnenoBanue BAUSHUS HHTUOUTOPOB KOPPO3HUHU CTAIH Ha TOK Iudy3uu Bogopoa yepes
MeMOpaHy.

XoJ SKCIEpUMEHTa COOTBETCTBYET ONBITY 1, MyHKTHI a U O.

B) B nomsipuzannonnyro yacts stueliku BBogutes 1 H pactBop HCI1 ¢ 3aaHHOM KOHLIEHTpaluei
UHTuOHUTOpa (10 YKa3aHHIO MPEToIaBaTes ).

Jlanee Bce, Kak B 11. a onbITa 1

r) OKCIEPUMEHT TOT K€, YTO B IYHKTE B, TOJIBKO pabouuii pacTBOP COAEPKUT APYTYIO0 KOHIIEHTPAIUIO
UCCIIETyeMOT0 MHTHOUTOpa WK JPYTroil HHTMOUTOP B TOM YK€ KOHLEHTPALUU, YTO B MMyHKTE B [lomydyeHHbIe
pe3yabTaThl NPEACTaBUTh B BUE TAOIUIIbl, AHAJIOTUYHON NMPUBEACHHBIM B MPEIBIIYIINX ONbITAX C YYETOM
0COOEHHOCTEN JAHHOTO 3KCIIEPUMEHTA.

Cnenatp BBIBOABI O BIMSHUM UHTHOUTOPOB KOPPO3UHU Ha MPOILIECC HABOIOPOKUBAHUS.
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3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1. IlepenanpsixeHre BOIOpoaa
2. 3aBUCUMOCTH TIEpEHAIPSKEHHSI BOOPOA OT MPUCYTCTBHS B CYNIb(aTHBIX PacTBOpax A00ABOK XJIOPHJIOB

3. BausiHHEe BHYTPUMOJIEKYJISPHOTO U MEXMOJIEKYJIIPHOTO CHHEpPIru3Ma Ha IMepeHanpsiKeHue BoAopoa U
HABOJIOPO’KHMBAaHUE METaJlIa.

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

WNurubvpoBaHrue aHOJHOTO PACTBOPEHMsS >Keje3a B KHUCIBIX Cyab(haTHBIX pacTBopax. Mcmonb3oBaHue
n30TepMbl TeMKHWHA TpU aHAIM3€ MeXaHW3Ma AaHOAHOIO PACTBOPEHHUs XKejle3a B HMHTUOMPOBAHHBIX
pacTBOpax MO TPEXCTAAUNHBIM CXeMaM € TPEThEHl JIMMUTUPYIOIIEH CTagueu.

BnusiHue ranoreHH0B Ha aHOMHOE PAcTBOPEHHUE JKejle3a B KHUCIBIX Cylb(arHbIX cpenax. IloTeHuman
HYJEBOTO 3apsiia ¥ 3 (HEeKTUBHOCTH HHTHOUTOPOB.

IIpakTH4eckoe 3aHATHE.

CBs13b 3alIUTHBIX CBOMCTB MHTHOUTOPA ¢ KOHCTaHTamu ['ammeta u Tadra. [lepBuduHOE» U «BTOPUIHOESY
nHruOupoBanue. CBsi3b HHTHOMPOBAHUS CO CTUMYJIMPOBAHUEM KOPPO3UH OJHUMHU U TeMu ke [TAB.

JlaGopaTopHbie padoThbI.

1. Mcnionb30BaHre UMIETAHCHOM CIIEKTPOCKOIUY [T M3yYEHHS MIpoIiecca NHIMOMPOBAHUS KOPPO3UH
METAJIJIOB

Llenb: oBnasieHue METOAOM UMIIEIAHCHOM CTIEKTPOCKOIINY JIJIsl OLIEHKH 3aLUTHON 3((HEKTUBHOCTH
WHTHOUTOPOB KOPPO3UH.

A) OrmipenienieHue CTENEHU 3aNI0THEHUS] ® HHIHOMTOPOM MOBEPXHOCTH METAJlIa B PAaCTBOPE AIEKTPOJIUTA
MMIIETAHCHBIM METOJIOM.

b) Onpenenenune BIUSHUS KOHIEHTPALIMH HHTUOMTOPA HA KaTOIHBIA M aHOJHBIHN NMPOLIECCHI IPU KOPPO3HHU B
arpecCUBHOM pacTBOPE.

B) IIpoBenenue pacueros
I') 3amura 1 opopmiieHune otyeTa

Oneir 1. OmnpeneneHue CTENEHUM 3anmofHEHUS ® WHTHOMTOPOM TOBEPXHOCTH METalla B PacTBOpeE
ANEKTPOIUTA UMIIEAAHCHBIM METO/IOM.

Obopydosanue u peakmusbl: d1eKMpOIUMUYEcKas A4elKd, pabouutl 1eKmpoo U3 Cmaiu Ui 0py2o2o
Memanna, pacmeop 1eKmpoauma (no yKa3auuio npenooasameist), UH2UOUmMop (no yKazaHuro
npenooasameist), XJ10pcepeopsHbliL I1eKMpPoO CPABHEHUS, 6CHOMO2AMENbHBILL NIAMUHOBHII 31eKMPOO,
ayemon[ 1], usmepumenvuas annapamypa gupmsi Solartron.

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

ITopsinok padoTsl.

Bxirounth KOMIbIOTED.

Bxuttounts mpubop Solartron 1287 u Solartron 1255.

Cobparp stueriky. [loakmrounTh K HEW TpoOBOAA IO TPEXdIEKTPOMHOM cxeme: mpoBoga Re2 m We
COEIUHSIOTCS BMecTe, MpoBoJ Rel - k xmopuucepeOpssHHOMY 3JeKTpoay, npoBog Ce - K IUIaTUHOBOMY
AIIEKTPOLLY.

Hatb nporperscs npudopy 30 MUHYT.

N3MmepeHue HuMNeaHca MPH MOTEHI[MAIe KOPPO3UH H € MOJISIPU3aIUed.

3amyctuth nporpammy Zplot.

3aiitu B mporpammy Setup-Cell. B rpade Electrode Surface Area ykaszare mwiomanbr 37I€KTpoja B
KBaJpaTHEIX caHTUMeTpax. B rpade Reference Electrode Correction BEIOpaTh THIT 3JIEKTpO/Ia CpaBHEHUS, B
HaIeM cirydae — xjopuacepeopsiapiii. OctaapHOE OCTaeTCs o yMoldaHuto. 3akpeiBaeM okHO Setup Cell.

Bribpare tun skcnepumenta Ctrl E: Sweep Freq. B okne Polarization 3agare 3nauenne AC Amplitude
(mV), pasuoe 10.



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

ITpu m3mepenun umnenanca npu noisipuzauuu B rpadge DC Potential (Volts) 3agate oTHOcuTenbHOE
3HaueHHe nosspuzauuu (npu nonspusauuu Ha 50 MB, 3amare 3Hauenue -0,05 B ciiydyae kaTtogHOM
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.

[Tocne morpyeHus SJIEKTpoJa B PacTBOpP HEOOXOIMMO Tepel U3MEpPeHHEM HMIIEAaHCa MOJO0XKAaTh He
MeHee 15 MUHYT 7151 yCTaHOBIIEHHUS TOTEHIMANa KOPPO3HH.

3anycTuTh M3MEpEHHE HMMIeHaHca KHomkoi Measure Sweep. Jlamee myTem Hakartus kmaBumm Toggle
Zview TiepeiTH B mporpamMmy Zview, B KOTOPOM M MPOUCXOAUT MocTpoeHue rpaduxoB. KHomkoi Auto
Scale All Graphs mpom3Bomutcsi macmrTabupoBaHue rpadukoB, T. K. (QYHKIUS aBTOMACIITaOWPOBAHUS
oTkitoueHa. [locie 3aBepiieHust SKCIEPUMEHTa COXPAHUTD MOJYUYEHHbIE JaHHbIE B (Daiiy, B KOTOPOM MpHU
OTKPBITUU OJIOKHOTOM MOKHO OyZIeT TOCMOTPETh BCE MapaMeTphl SKCIIEPUMEHTA.

OdopmiieHue pe3yibTaToB.

Jl1is pacueTa cTereHu 3aoTHEHHS ITOBEPXHOCTH HHTUOUTOPOM 110 hopMyIie

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

Ucnone3yst romorpadsl, CcoOOTBETCTByIolMEe (OHOBOMY pacTBOPY M pacTBOpaM C  pa3iIMYHBIMU
KOHIICHTPAIUSIMA WMHTHOUTOpA, IS ONMPEICICHHOW YacTOThl HAWTH COOTBETCTBYIOIEE 3HaueHuWe Z° u
npoBectu pacuetel CO m C nans Bcex KOHLEHTpaluii umHruburopa, moctpouB rpapuk C = f (o-%),
AKCTPAIOJIALKS KOTOPOTO 10 MEePEeCceYeHHs] ¢ OChI0 OpAUHAT MpH ®-/2 = ( OTCeKaeT 3HAuYE€HUE EMKOCTHU
noitHoro ciost Cd. Tlocne aToro mocTpouTs rpaduk B KOOPAMHATAX

Cd = f (1/cuHr), MPOAKCTPANOIUPOBATh MOJYYCHHYIO 3aBUCHMOCTh 1O TEPECEUCHHUS C OChIO OPJIMHAT,
MPOXOAIIEH Yepe3 Hadasio koopauHar. OTpe3ok, OTCEYEHHbIH Ha 3Toil ocu, paBeH Cl. [lanmee paccunrarh
BeMMuuHy O U moctpouTh rpadguk B koopauHarax ® = f(lg cunr). Pe3ynsrarsl mpencTaBuTh B BUIE TAOIHUIL
u rpadukoB. Crenarb BHIBOJBL.

Omnpit 2. Onpenenenne BIUSHIUS KOHIICHTPAlMd MHTHOUTOPa Ha KaTOAHBIN M aHOIHBIN MPOLIECCHI TPU
KOPpO3UHU B arpeCCUBHOM PAaCTBOPE.

Pabota BemonHsercs Ha umnenancMerpe 1255 Solartron B komruiekre ¢ notenimocratom 1287 Solartron,
COCTUHEHHBIX C KOMITBIOTEPOM.

[Topsimok paboTsl cM. B ombiTe 1.

[IpoBonuTcs W3MepeHHEe MMIIeaHca MpPU TMOTEHIHAle KOPPO3UU HCCIeIyeMOoro metaiia B (DOHOBOM
pacTBOpE U pacTBOpax, COAEPIKAIIUX pa3InYHbIe KOHLIEHTPAlUU HHIHOUTOpA.

[TomyunB sKcHepuUMeEHTaJIbHbIE TOAOTPadbl, MOA0OpaTh MOAXOMAUIYI0O SKBHBAJIEHTHYIO CXEMY, KOTOpas
MO3BOJISIET TOJIYYUTh BEJIMYUHBI BCEX DJIEMEHTOB CXEMbl M MPHU 3TOM pAaCCUYUTAHHBIE IO MPOrpamMme
roforpadbl yIOBICTBOPUTEIHLHO COBMAJAIOT C D3KCIIEPUMEHTAIbHBIMHU. [lomyueHHBbIE 3HAYEHUS BCEX
AIIEMEHTOB CXEMbI MpeACTaBUTh B BuAe TaOmuubl. [IpuBectu mzoOpaxkeHus romorpadoB A Kaxa0ro
pacTBopa, COBMECTHUB Ha OHOM IpaduKe SKCIIEPUMEHTAIbHBIE KPUBBIE C PACCYUTAHHBIMU 10 IPOrpaMMe B
COOTBETCTBUH C HCHOJIb3yeMOI 3KBHUBaJCHTHON cxeMoil. CaenaTh BBIBOABI O BIUSHUM MUHTHOUTOpPA U €rO
KOHIIEHTpAIM1 Ha CONPOTHBIIEHUE MEpeHOca 3apsia B KaTOIHOM W aHOIHOM peaklusix, EMKOCTh ABOWHOTO
CJIOSl ¥ BETMYMHBI IPYTUX JIEMEHTOB SKBUBAJICHTHOMN CXEMBI.

[TomyunTs mONSpPU3ALMOHHBIE KpHBBIE B (QOHOBOM W WHTHOWPOBAHHOM (C pa3HBIMHM KOHIICHTpALUSMU
WHTUOUTOpA) pacTBOpax.

11
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3amyctuth nporpammy CorrWare. Haxare kHomky New. Jlambme BoiOpate Experiments-Insert New
Experiment-Potentiodynamic-Ok. B rpade Skan Initial Potential (V) 3amucars 3HaueHHe, Ha KOTOpOE
HE0OXOMMO TMOJISIPU30BaTh B KAaTOAHYIO oOnacTh co 3HakoM muHYC. B Final Potential (V) 3amucarh
3HAYCHHE aHOMHOU momspu3auu. B oboux ciydasx BeiOmpaem B crieayromieit rpade vs. Open Circut. B
noje Scan Rate (mV/Second) 3amucarb CKOpOCTh pa3BEepTKH, T.€. HA CKOJIBKO M3MEHHUTCS MOTEHIMAN 3a 1
CeKyHIy (MPUOIM3UTENBHO 3TO 3HAYEHHE JOKHO ObITh 0,6, YTO COOTBETCTBYET MOTEHIMOCTATHUYECKUM
M3MEPEHMSM IIPH BBIIEPKKE MpU KakoM noreHuuane 30 cekyna). OcTajbHOE OCTABIISAEM IO YMOIYAHUIO.
B rpage Data Acquisition Beioupaem Method Fixed Rate, Points/Sec 3anmucars Hy’KHOE KOJIMYECTBO TOYEK B
cekyHmay (00bruHoO 1).

B rpade Axes Type BbIOpaTh THUI 3aBUCUMOCTH, KOTOPYIO HAM HAaJ0 MOIy4uTh. B manHom cimyuae 31o E vs.
Log(I).

Haxarp Ok.

Jlst 3amycka m3MepeHuil HakaTh Ha KHONKy Measure Selected. [Iporpamma aBTOMaTH4ecku mepenaeT K
OKHY, TJIe OYIyT CTPOUTHCS TPaPUKH.

[Tocne noctpoenus [IK sueiika aBTOMaTHYECKH OTKITIOUUTCS.

CoBMecTuTh Ha OIHOM rpaduKe TMONAPHU3ALMOHHBIE KPHBBIE B ()OHOM M WHTHOMPOBAHHOM pACTBOPAX.
[Tpoananu3upoBarh BIMSHUE UHTMOUTOPA HA aHOAHBIN U KaTOTHBIN MPOLIECCHl HA TAHHOM METaJle.
OdopmiieHne pe3yJabTaToB.

1 1. Kparko onucars X011 pabOTHI.

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

3 3. [IpuBectu rpaduky NoaspU3alMOHHBIX KPUBBIX B ()OHOBOM M MHTMOUPOBAHHOM PacTBOpax.

4 4.  ComocTaBHUTh BIMSHUE UHTMOUTOPA HA BEJTMYUHBI COMPOTUBIICHUS IEpEeHOCa 3apsiia B aHOTHOU
¥ KaTOAHOM peakIusaX ¥ Ha X0 MOJSPU3ALUOHHBIX KPUBBIX. OLIEHUTH BIMSHUE HHTUOUTOpA Ha
€MKOCTh JIBOMHOTO CJIOSI ¥ BEJIMYMHBI OCTAJIBHBIX 3JIEMEHTHI SKBUBAJICHTHON CXEMBI.

5 5. Ecim conpoTuBIIeHHE IEPEHOCA 3apsiaa B aHOAHOM peakiuu R1 yBennunBaercst B IpuCyTCTBUU
MHTHOUTOpPA, 3TO MO3BOJIIET PACCUUTATH €T0 3aIUTHOE JIEHCTBUE 10 YPABHEHUIO:

OTu pe3ynabTaTbl CONOCTABUTH C JAHHBIMU pacueTa z M0 BEJIMYMHAM CKOPOCTH 3JIEKTPOXUMUYECKON
KOPPO3HH 1KOP, PACCUUTAHHOM IMyTeM HKCTPAIOJALNU TaeIeBCKUX YYACTKOB aHOIHBIX MOJIIPU3ALUOHHBIX
KPUBBIX Ha TIOTEHIIMAJI KOPPO3UH (IPUBECTH UX B TAOIHUIIE):

z = (ixop - ikop, une)/ikop 100%
6. Cenathb BBIBOJIBI TI0 PE3yabTaTaM padoTHI.

2. OneHka BKJIAZOB (HOPMHUPYIOMIEHCS IUICHKH MPOAYKTOB KOPPO3WMHM Ha TIOBEPXHOCTH MeTaula |
WHTUOMTOpa B CyMMAapHBIN 3alIUTHBIN 3 ekt

A) CormocTaBineHre CKOPOCTEeH KOPPO3UH CTaIM B MHTHOMPOBAHHON 1 HEMHTMOMPOBAHHOM Cpejie.

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

B) Odopmrenne u 3anmra oT4era

Obopyoosanue u peakmugol: KOppo3umMemp, pabomarowuii Ha OCHO8e NONAPUIAYUOHHO20 CONPOMUBTIEHU,
C UCNONb308aHUEM O08YX- UNU mpexdnekmpooHou cucmemvl, 3%-vui pacmeop NaCl, NalS, ayemon/2],
pacmesop HCI (0,1 n.)

1. B m3mepennoe konudectBo pactBopa NaCl BBectu paccuntannble konndectBa Na2S u pactopa HCI ¢
TeM, YTOObI KOHILIEHTpaLus oopasyromerocst H2S cocrasuna 100 mr/m.

2. B IpUTOTOBIEHHBIM pacTBOp B SYEHKE NOTPY3UTh 3JIEKTPOIbl KOPPO3UMETpa, NPEABAPUTEIHHO
3aUMIICHHBIE HaXAa4HOM Oymaroil uiaM Ha NUIM(OBAIFHOM CTaHKE M OOE3KHUpPEHHbIE, M HayaTb
(UKCHpPOBaTh CKOPOCTHh KOPPO3UH B 3a/laHHBbIE MOMEHTHI BPEMEHH OT Hayajia SKCIEPUMEHTA: B MOMEHT
norpysxenus, 5, 10, 30, 60 u 120 muH.

3. B ananoru4HeIi pacTBOp BBOAUTCS 3alaHHOE KOJIMYECTBO MHTHOMTOpPA B TAKOM KOJMYECTBE, YTOOBI €T0
KoHIeHTpalust coctaBwia 100 mr/n. M3MepeHuss MOBTOPSIOTCS C BHOBb IOJATOTOBICHHBIMH K pabore
JIEKTPOJAMHU KOPPO3UMETPA.
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4. Ha omuH u TOT e TpadUK HAHECTH 3aBUCHUMOCTh «CKOPOCTHh KOppo3uu K- HpomomKuTeNbHOCTD
skcnepumenta ™ (K = f(t)) mo maHHBIM, TOTYy4YeHHBIM B HEHMHTHOMPOBAHHOM W WHTHOWPOBAHHOM
pacTBopax.
5. Paccumrarp 3amuTHBIN 3hdexT GopmMupyromeicss MOBEpXHOCTHON IUICHKH IPOIYKTOB KOPPO3UU B
3a/IaHHbIEC MPOMEXKYTKH BPEMEHHM OT Hayaja HKCIEPUMEHTA [0 METOJMKE, ONMMCAHHOW B TEOPETUYECKOMN
YacTH.
6. Jlanmee paccuuThiBaeTcs 3allUTHBIN 3(dekr nHruéuropa B HMHIHMOMPOBAHHOM pacTBOpPE B T€ XKe
IIPOMEXYTKH BPEMEHHU.
7. CymMupysl AaHHBIE 3aIUTHOTO JCUCTBHS IUICHKM W WHTUOMTOpA, MOITy4aeM CyMMAapHBIA 3aIlUTHBIN
3 HEKT CUCTEMBI IIJICHKA — HHTHOUTOPY.

[1] Ucnonb3oBanue arieTona, otHocsuierocs k tadnuue 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

[2] Ucnons3oBanue 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 denepanyu U MEXAYHAPOAHBIMU JOTOBOpaMU
Poccuiickoit @enepanuu, periiaMeHTUPYETCS ACHCTBYIOIINM 3aKOHOAATEILCTBOM U COOTBETCTBYIOIUMU
JIOKQJIbHBIMU HOPMAaTUBHBIMH aKTaMHU YHUBEPCHUTETA

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
. [IpuBeaeHHas mKaabl NOTEHIIMAIOB AHTPOIIOBA

2. AHamuza TpexXCTaAMMHBIX MEXaHM3MOB AHOAHOIO PACTBOPEHHUS JKEJI€3a C TPETbEW JMMUTHPYIOIIECH
CTaued U pacyeToB MOPSIAKOB PEAKIMU AaHOAHOIO PACTBOPEHMs JKEJIe3a 110 MOHAM BOAOPOJa, TaJIOUIHBIM
MOHAaM, TUIPOKCHU] HMOHOB M OIpeneneHus TadeaeBcKoro kod(p@uuneHTa HaKIOHA JHUHEHHBIX YYacTKOB
AQHOJHBIX MOJISIPU3ALUOHHBIX KPUBBIX.

Tema 5. MeToabl MaTeMaTH4ecKoii 00pa00oTKH MOJyYeHHBIX Pe3y/bTaToB, IOCTPOCHHE rpauIecKuX
3aBucumocteii B MS Exel (IIK-1)
Jlexknus.
HE IPeayCMOTpEHa
IIpakTnyeckoe 3ansATHE.
Pa6ora B MS Exel. Pabota ¢ ¢popmynamu. Cocraienue Gpopmyin, HCOOXOTUMBIX Uil IEpeBO/ia BETHYUH U3
OIHO pa3MEpHOCTH B Apyryto. Pabora ¢ nuarpammamu. [locTpoenne auarpamm 1o mojgy4eHHbIM U
o0paboTaHHbIM JaHHBIM. PaboTa ¢ rpadukamu.
JlaGopaTopHbie padoThbI.
HE TPEAYCMOTPEHBI
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
Crnioco0Obl 3MEHEHUs BHJIA TPa(hUKOB U AUATPaAMM.

Tema 6. Bansinue CTPYKTYPbl OPraHUYeCKUX COeJUHEHUI HA MHTHOMPYIOLIMEe CBOMCTBA.
IlepBuuHoe» u «BTOpUYHOEe» nHruoOupoanue. (I1K-1)
Jlekumus.
CBsI3b 3alIUTHBIX CBOMCTB MHTMOUTOPOB C AJIEKTPOHHOM IUIOTHOCTBIO HA aTOMeE, SIBISIOIIEMCS OCHOBHBIM
peaKkIMOHHBIM IIeHTpOoM. CBsI3b 3alIUTHBIX CBOWCTB WHTHOWTOpa ¢ KoHCcTaHTamMu [ammera u Tadra.
[lepBuuHoe» U «BTOpUYHOE» MHTHOUpoBaHUE. CBS3b WHTHMOUPOBAHUSA CO CTUMYIMPOBAHHUEM KOPPO3UU
onauMH U tTemu xe [TAB.



IIpakTH4Yeckoe 3aHATHE.
HE TIPESYCMOTPEHO
JlaboparopHbie padoThbI.
HE TPESYCMOTPEHO
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. Teopueii XakkepmaHa.
2. Teopwueii [lonaxpto u Hoyba.

3. CBs3b 3alIMTHBIX CBOMCTB MHTHOMTOpa ¢ KOHcTaHTamHu ['ammera m Tadra mo meromy I'puropbeBa u
DKUJIMKA.

4. «IlepBuuHOE» U «BTOPUYHOE» UHTMOUPOBAHUE
5. Ilpumepsl HHTUOMPOBAHUS M CTUMYIIMPOBAHUSAKOPPO3UU OTHUMU U Temu ke [TAB.

Tema 7. Pe3oHaHCHBIE» NOTEHIHAJIBI KAK (DAKTOP LieJIeHANIPABJIEHHOI0 N0A00pa HHIHONTOPOB
koppo3un metasios. (IIK-2)
Jlexknus.
CBs13b BEJTMYHUHBI az[cop6u1/m OpTraHUYCCKUX COC,Z[I/IHGHI/Iﬁ CO 3HAYCHHUCM IICPBOI'0 NMOTCHIMAJIA NOHU3AIIUH.
CBs13b BEJIUYMHBI az[cop6u1/m AHHMOHOB CO 3HAYCHHUECM IICPBOI'0O IMOTCHIMAJIa NOHU3alluU.
IIpakTH4eckoe 3aHATHE.
HE TPESYCMOTPEHO
JlaboparopHbie padoThbI.
HE TPESYCMOTPEHO
3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
1. Onpenenenue nepBoro MOTEHIMAIa HOHU3AIUH.

2. OObacHeHne IMPUYMUHLBI TOABJICHUSA [BYX WA Ooiee MAakKCUMyMOB Ui MCTAJIJIOB Ha 3aBUCUMOCTHU
BCJINYHHBI aI[COPGL[I/II/I OT BCIIMYMHELI TIOTCHIXMAJIOB HOHU3AI[UHU OPTraHUYCCKUX COGI[HHGHHﬁ.

3. Mcnonp3oBaHKuEe MOTEHIIMATIOB HOHU3AINH U1 T0A00pa HHTMOUTOPOB.

Tema 8. Bausinue npupoasl pacTBoputes Ha muHruouropHoe aeiicrene INAB. (ITK-1)
Jlexknus.
MexaHu3M KOppO3MH METAUIOB B HEBOJIHBIX cpefax. Poib cOCTOSIHMS MOJEKYN pacTBOPUTENS B JBOMHOM
NIEKTPUYECKOM CJI0O€ B KHHETUKE M MEXaHW3ME MOHM3alMH MeTaioB. JluccouuaruBHas U
HEIMCCOLMAaTUBHAS aJcopOLMs MOJIEKYJl pacTBOPUTENE B TMpOLEccaX HOHMU3ALUU COIbBO(UIBHBIX
MeTauioB. MexaHu3M HOHHM3AIUU colbBOGOOHBIX MeTauioB. Pabotel B.II. I'puropreBa u B.B. Dkunuka.
Pa6otsr B.M. Burgoposuya ¢ coTpya-HUKaMu. XUMUYECKOE pAaCTBOPEHUE METAJNIOB B HEBOJHBIX CPEAax.
IIpakTH4eckoe 3aHATHE.
HE TIPESYCMOTPEHO
JlaboparopHbie padoThbI.
HE TIPESYCMOTPEHO
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. ITIponecc auccommaruBHOM ancopounu MP u nmocneayromme cTaauu mporecca;

2. HeoGpatumas xemocop6must MP BcieacTBHE MX AECTPYKLMHU M NMPOTEKaHUS MOCIEIYIOMUX MPOIECCOB
MOJMMEPHU3aIMK METUIICHOBBIX PaIMKaJIOB ¢ 00pa30BaHUEM MpOIaHa, poreHa, OyraHa, n300yTaHa.

3. Ananu3 MexaHu3Ma XUMHUYECKOTO pacCTBOPEHHUS METalIa, O0yCIOBICHHOTO necTpykiueir MP.

4. AHanmu3 3JEKTPOXMMUYECKOTO MEXaHHW3Ma pacTBOpPEHHUS CONbBOGOOHBIX METaUIOB IO MEXaHU3MY
KOMILUIEKCOOOpa30BaHMS.

5. IlpuunHbl CHM)KEHUS MHTMOUTOPHOTO IEHCTBHS M3BECTHBIX WHTMOWTOPOB BOJHBIX CpPell B HEBOJHBIX
pactBopax, 1o [ puropreBy U DKUIUKY.

6. [ToueMy karanmuTUUECKHUE SAbl, THTUOMPYIOIINE KOPPO3UIO XKelle3a B CIIUPTOBBIX CPEIax, He JKelaTeabHbI
B Ka4€CTBE MHTUOUTOPOB?

14



15
7. YcnoBust ancopOIuy pacTBOPUTENSE M MHTMOUTOpA ¢ TOUKU 3pEHUsI KOHKYPEHTHOM aacopbumu, o B.U.
BurnopoBudy ¢ coTpyTHUKaMH.

8. HuddepeHuupoBaHue 3ICKTPOXUMUYECKOTO U XUMHUYECKOTO MEXaHHW3MOB PACTBOPEHHS Kelle3a B
KHCIIBIX cpefiax.

Tema 9. Unruoutopsl atMmocgepHoii koppo3uu. Koncepsaunonnbie marepuaJnbl. (IIK-1)
Jlekumus.
Konnencanus Bnaru Ha MOBEpXHOCTH MeTajuia. BiusHue coctaBa aTMocdepbl U KIMMAaTUYECKUX YCIOBUN
Ha KOp-pO3WI0 MeTa/uioB BHemHue ¢akropsl arMochepHOW KOppO3WH. 3aluTa HHTHOUTOpaMU |
MHTHOMPOBAHHBIMH MOJIMMEPHBIMHU MJICHKaMU. IHTHOUTOPHI AJIs CIIABOB YEPHBIX METAJI0B. IHrMOUTOPHI
arMoc(epHO KOpPpO3UM Ui YEpPHBIX M IBETHbIX MeTaioB. Kitaccudukanus KoHCEpBAIMOHHBIX
MaTepuaioB JUIs 3alluThl OT aTMocdepHoil koppo3uu. HoBas TexHu-ueckas TMOJUTHUKA CO3/AaHUA
MaJIOKOMIIOHEHTHBIX KOHCEPBALlMOHHBIX MaTepranoB. KHHETHKa 3MEeKTPOAHBIX MTPO-LIECCOB HA METAILIE O]
TOHKUMH TIJICHKAaMH MaCJISTHBIX TOKPBITUHA. DPdekT nocneneiictBus. MeTopl KOppO3UOH-HBIX UCTIBITAHUN
Y METO/IMKA MPOTHO3UPOBAHUS 3AIUTHON 3(PPEKTUBHOCTH KOHCEPBALIMOHHBIX MaTepHasoB.
IIpakTnyeckoe 3ansATHE.
Knaccugukarus KoHCepBallMOHHBIX MaTepUajoB JJIs 3aIIUTHI OT arMocdepHol koppo3un. Hosas
TEXHMYECKas MMOJIMTUKA CO3/IaHUSI MAJIOKOMIIOHEHTHBIX KOHCEPBALlMOHHBIX MaTepuainoB. Knnernuka
AIIEKTPOIHBIX MPOLECCOB HAa METAJIIE MOl TOHKUMH IJICHKaMU MACIISTHBIX TOKPBITUH. Dddext
nocueneucTsuss. MeToasl KOppO3UOHHBIX UCIIBITAHUN U METOAUKA TPOTHO3UPOBAHUS 3AIIUTHON
3P PEKTUBHOCTH KOHCEPBALIMOHHBIX MAaTEPUAIIOB.
JlaboparopHbie padoThbI.
1. [IpumeHeHue AeTy4ux HHTUOUTOPOB VIS 3alIUThI OT aTMOC(EPHOI KOPPO3UU METAIITIOB
Lenb paGoThI: O3HAKOMUTHCS ¢ METOIAaMU IPUMEHEHUS JIETYYUX HHIHOUTOPOB
[Tnan paGoThI:

A) CpaBHeHHE CKOPOCTH KOPPO3HUH CTaJM, MEIU M JaTyHU B HEMHIMOMPOBAHHOH cpelie M B MPHUCYTCTBUU
JIETy4ero MHruOuTOpa KOPPO3HH.

b) IIpoBenenue pacueTos
B) 3ammuTa u opopmienue oryera

OO6opynoBaHMe M PEaKTUBBL: TPU IKCHKATOpa C KpbIIKamMHu U (ap(opoBbIMU BCTaBKaMU (IIACTHHKAMHU),
mectb o0pasuoB u3 cranu Ct3 mpsAMOyroiabHOH (GOpMBI, IIecTh OO0pa3loB M3 MEAM WM €€ CIUIABOB,
HakmadHas Oymara, puiIbTpoBajgbHas Oymara, Bata, anietoH[ 1], NaNO2 u (NH4)2CO3 (kpucTtamindeckue),
KapOoHAT MOHOATaHOJIaMHHA (roToBHUTCS Tponyckannem CO2 depe3 MOHOATAHOJIAMHUH MPH TeMIIEpaType
He BoImIe 40° C 10 MOTHOTO HACHIIICHHUS ).

JIist yCKOpEHUsl UCIBITaHUSL B DKCUKATOPBI C IIPUTEPTOM KPBILIKOW HAJIMBAIOT Y€pe3 BOPOHKY C JUIMHHOU
Kay4dyKoBO TpyOKkoi ropsuyio Bomy (50-60° C). 3a cueT 3TOro B SKCHKATOpPE CO3JAeTCs MOBBIIICHHAS
BJIQ)KHOCTB, UTO CHJIBHO YCKOPSIET KOPPO3HIO.

1 1. IlpuroroButs 15 % -biit pacTBOp HUTpHUTA HaTpus U 50 % -blit pacTBOp KapOOHaTa
MOHO3TaHOJaMHHa. [loyyeHHBIMI pacTBOpaMu MPONUTATh (QUIBTPOBAIBHYIO Oymary, ocie 4ero ee
BBICYLINTH

2 2. TlnacTUHKHU U3 MEIH U YIIIEPOAUCTON CTan 00paboTaTh HaXKAa4HOM Oymaroi 1o Onectsimeit
[IaJKOW ITOBEPXHOCTH, IIPOTEPETh BATOM, CMOYEHHON allETOHOM.

3 3. B nepBblil 3KCUKAaTOp NOJABECUTH IO ABE MJIACTUHKU U3 CTAJIHM U MEIU U HAJIUTh TOpsUYel BOJbI HA
JTHO 3KcuKaTtopa (puc. 1). DTo KOHTPOIBHBIN ONBIT. Bo 2-0if skcukarop Ha AHO GaphopoBoOil BCTaBKH
HOJIOKUTH OOEPHYTHIE B M3TOTOBJICHHYIO MHTMOMPOBaHHYIO OyMary Takke 0 JIBe MIIACTUHKU U3 MeIu
U CTaJM U 3aT€M, KaK U B IIEPBbIN, HAJIUTh HA THO TOPSYYIO BOAY. B Tperuii sxcukarop Ha
¢baphopoBy10 BCTaBKy OCTaBUTh YACOBOE CTEKJIO M HACchINarh 1o 2-3 r. Hutputa Hatpust NaNO2 u
kapoonara ammonus (NH4)CO3 B otHOmeHnu 1:1, mociie 4ero moBecuTh Mo JBE MEIHBIC U
CTaJIbHbIE MJIACTUHKHU, HAJIUTh HA THO TOPSUYIO BOLY.
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[1] Ucnonb3oBanue arieTona, otHocsuierocs k tadnuue 111 criucka IV npexypcopoB, 060pOoT KOTOPBIX B
Poccuiickon ®enepanuy OrpaHUYeH U B OTHOLIEHUU KOTOPBIX YCTaHABIMBAKOTCS MEPbI KOHTPOJIA B
COOTBETCTBUH C 3aKOHOAATENbCTBOM Pocculickoit denepanuu U MexXAyHapOIHBIMU JOrOBOpaMU
Poccuiickont @enepanuu, periiaMeHTUPYETCS AEMCTBYIOIINM 3aKOHOAATEIILCTBOM U COOTBETCTBYFOLIUMHU
JIOKaJIbHBIMU HOPMAaTUBHBIMHU aKTaMH YHHUBEPCUTETA

2. [IpumeHeHHnEe MaCITHBIX KOMITO3UIIMI JJIS1 3aIUTHI OT aTMOC(EepHON KOPPO3UH METAIIIOB.

ens paboTel: O3HAKOMHUTHCS C HMCIOIB30BAHMEM ISl 3alUTHI OT aTMOC(HEPHOM KOPPO3UM TOKPBITHI
00pa31oB MeTaJlla MAaCIsTHBIMUA KOMITO3UIIUSIMU, COIEPIKALIUMHU MaclIOpPaCTBOPUMbIE HHTHOUTOPHI.

[Tnan paGoThI:
A) CpaBHeHHE CKOPOCTH KOPPO3UHU CTANU, MEIU U JIATyHU 0€3 MOKPHITHS U C MTOKPHITHEM.

Hcnonp3ytoTcst MaciisiHble KOMIO3UIMU ¢ coaepkanueM uHruouropa 5; 10 u 20 % (unum 10; 20 u 30 %).
Macna: U 20-Ab tpancdopmaropHoe, orpadorannoe MMO.

b) [IpoBeaenue pacueTon

B) 3amura u opopmiieHre oryera

O6opynoBaHue U peakTUBHI: oOpasibl MeTawia (ctanb Ct3 u ap.), HakmadHas Oymara, (pribTpoBasibHAs
Oymara, aneroH[l], WHIyCTpHambHOE Maclo, OTpPabOTaHHOE MOTOPHOE Macjo, KyOOBBIE OCTaTKH
cunretnyeckux kUpHbIX kuciaoT (KO CXK), cmecy CXKK u T.o., 3 % -Hb1it pactBop NaCl, cymunbHbIif
mKad WK BO3AYIIHBIA TEPMOCTAT, TEPMOBIIAarOKaMepa.

1. IIpUrOTOBUTH 3alIUTHBIC MACIISTHbIC KOMIO3UIIUH. [1JIs1 3TOTO pacTBOPUTH B Maciie (10 yKa3aHHIO
MIPENo/IaBaTelIsl) HHTUOUTOPHI (110 YKA3aHHUIO TIPETIOAaBaTelIs ), YTOOBI MOTYYHUIINCH MACIISTHBIE PACTBOPHI C
cogepxanuem uaruouropa 5; 10 u 20 % (unum 10; 20 u 30 %).

2. 3a4MCcTUTH HAXJIAUHOU OyMaroil pasHbIX HOMEPOB /10 OiecTsiei moBepxHOCcTH 12 00pa3ioB cTanu
C13, onpenenuTs ¢ TOMOLIBIO IITAHTCHIUPKYIIS UX Pa3Mephl JIs pacyeTa IUIOIIa N MOBEPXHOCTH,
00e3>KUPHUTH alleTOHOM, BBICYIIUTH (PUIBTPOBAIBHOM OymMaroil 1 B3BECHTh Ha aHATUTUYECKHUX BECax C
TOYHOCTBIO /10 4 3HaKa.

3. 9 00pa3noB ¥ NPUTrOTOBICHHBIE MaCIIsTHbIE KOMITIO3UIIUH BBIIEPKATh B BO3AYIIIHOM TE€pMOCTATe pU
50°C B Teuenue 15 MUHYT, IOCTIE YEr0 HAHECTH Ha 00pa3Ibl MACISHYIO TUIEHKY ITyTEeM MOTPYKEHHUS UX B
MIPUTOTOBJIEHHBIE MACIISIHBIE KOMITO3UIIMH (TI0 TPH 00pa3iia B KaXAyI0) ¢ OCIETYIOIUM MO/IBEIINBAaHUEM B
3TOM K€ TEPMOCTATE MPH ITOH K€ TEMIEPAType U BBLACPIKKON 10 MPEKpaLeHUs CTeKaHUs Macia ¢
MOBEPXHOCTHU. 3aTeM OXJIQJAUTh UX 10 KOMHATHOH TeMIeparypsl

4. Hanee 3 obpa3ua 6e3 MacinsHOW TUIEHKU B 9 006pa310B, HOKPHITHIE TUIEHKAMH MACIISTHBIX KOMITO3UIHIA
Pa3IUYHOTO COCTaBa, MOTPY3HUTh B 3 %-bIif paCTBOP XJIOPUAA HATPHsL, 00bEM KOTOPOTO I KaX10TO
obpasua 6epercs u3 pacuera 10 Mt Ha 1 cM2 noBepxHOCTH. OCTaBUTH UX B KOPPO3UOHHOM cpezie Ha 7
CYTOK (MJIM 10 CJIEAYIOLLETO 3aHATHS).

1 5. UYepes onpenenennoe Bpems T (7 CyTOK WU O0JIbINE) BEIHYTh 00pa3Lbl U3 KOPPO3UOHHOU CPEbI,
NPOTEPETh UX BETOIIbIO0, 00paboTaTh PACTBOPOM JIJISl CHATHUS MPOAYKTOB KOPPO3UH, IPOMBITH BOJIOM,
BOJIONIPOBOJIHOM M JUCTUILTUPOBAHHOM, 00€3KUPHUTDH AlleTOHOM U B3BECUTh HAa AHAIIMTHUECKUX BECaXx.

2 6. [Ilo morepsiMm Macchl 00pa3IOB PACCYUTATh CKOPOCTH KOPPO3HH 1O (hopmyrie

1 U3 3-X MapajuieNibHbIX Pe3yJIbTAaTOB JJIsl KaXKJ0T0 COCTaBa B3STh CpeJHee 3HaueHue. Paccunrare 3amuTHoe
neiicTBUe Z MaclsSHBIX MOKpBITHH o dopmyne: Z= , rae KO u K - ckopocTu KOppo3u# cOOTBETCTBEHHO
HE3aIUIICHHBIX U 3alUIIEHHBIX MACIISTHBIMU KOMIIO3HIIUSIMH 00pa3iioB. Pe3ynbraTsl cBECTH B TAOIHILY.

7. AHanorudHo 1.2 - 4 MOATOTOBUTH TAKOE K€ KOJIMYECTBO 0OPA3IOB U MOJABECHUTH UX B
TepMoBiarokamepe Ha 30 CyTOK WUJIH JI0 CIEAYIOUIETO 3aHATHSI, TOCJIE YeTO U3BJIEYb UX OTTYlA U
oOpaborars 110 1.5. PaccunTarh CKOPOCTH KOPPO3HH H 3AIIUTHOE IEHCTBHE MACISTHBIX KOMITO3UIIHH,
COIIACHO 11.6,

[1] Ucnons3oBanue anetoHa, oTHocsmerocs k Tadmure I crincka IV ipexkypcopoB, 060pOT KOTOPBIX B
Poccuiickoit @enepanyu orpaHUYEH U B OTHOIIEHUH KOTOPBIX YCTAHABIMBAIOTCS MEPBI KOHTPOJISA B
COOTBETCTBHUU C 3aKOHOAATENLCTBOM Poccuiickoit denepanuu U MEXAYHAPOAHBIMU JOTOBOpaMU
Poccuiickoit @enepanuu, periiaMeHTUPYETCs ACHCTBYIOIIMM 3aKOHOAATEIILCTBOM U COOTBETCTBYIOIUMU
JIOKQJIbHBIMU HOPMAaTUBHBIMH aKTaMHU YHUBEPCHUTETA
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3. DnekTpoxuMuueckas oneHka 3(p(peKTHBHOCTH 3aIIUTHBIX HEMETAIUTMYECKUX MOKPHITUI Ha MacCIISTHOU
OCHOBE.
Ilenp paboOTBI: OBNAAETh METOJUKOM AIIEKTPOXUMHUYECKOW OHEHKH A(PGEKTUBHOCTH  3aLIUTHBIX
HEMETAJIINYECKUX ITOKPBITUM HA MACIITHOM OCHOBE.

[Tnan paGoThI:

A) CpaBHeHue MOSIpU3AIMOHHBIX XapakTepucThk ctamu Ct3 B 0,5 M pacTBOpe Xjopuaa HaTpHs ¢
HE3aIUILIEHHON MOBEPXHOCTHIO M MOKPBHITOM MACISHOM TUICHKOM WJIM TUICHKON MACJISTHOM KOMITO3UIIUU C
ITIAB.

b) N3yuenue BausHus KoHIEHTpauuu nobaBku [TAB B macio Ha 3amuTHyIo 3¢(eKTuBHOCTD MacisHON
KOMITO3ULIUH.

B) U3yuenune BIMSHUS CMBIBA 3aLIUTHOM KOMITO3UIMH M 3(PQeKTa mocneaecTBus Ha MOJSpU3alluOHHBIC
xapakrepuctuku craiau Cr3.

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

1) TIpoBenenue pacueTon

E) 3ammra u opopmienue otuera

OO6opynoBaHre W PEaKTUBBI: MOTEHIIMOCTAT, 00pa3ibl cTanu CT3 IS AJIEKTPOXUMHYECKUX HU3MEPECHHM,
ANMEKTPOIUTHIECKAs sueika, HaxaadHas Oymara, aneToH[l], CTeKJITHHas Majiouka, aHAJUTUYECKHE BECHI,
uHaycTpuanbHoe macio M-20A, tpancdopmaropHoe macio, KyOOBBIE OCTAaTKH CHHTETHYECKHUX YKHUPHBIX
kucyoT (KO CXKK), cmecy CXKK, naaMBUIyaIbHBIC KUPHBIC KHCIOTHI MU UX aMHUbI U T.11., 0,5 M pacTBOp
XJIOpUJA HaTpHUs, XJIOopcepeOpsiHBIN 37IEKTPO cpaBHEHHUs Pt anekTpon, nenurenbHas BOPOHKA C PyOAaIIKoO,
TEPMOCTAT, 3JEKTPOJIUTUYECKUI KITHOY.

Jns DHEKTpOXMMHUYECKUX HW3MEPEHUM MCIOoNb3yeTcsa dJeKkTpon u3 ctanmu CT.3, apMuUpOBaHHbIA B
AMOKCHUIHYIO CMOJY, OTBEPKICHHYIO MOJIUATUICHIIOIMAMUHOM, C TOPU30HTAJIBHO PACHONIOKEHHOM paboyeit
MOBEPXHOCTHIO (pHcC. 1), 00paboTaHHBIN HAXKIAYHON OymMaroi pazHbIX HOMEPOB, 00€3)KUPEHHBIN alleTOHOM.
Ha pabouyio NOBEPXHOCTh HAHOCAT KAalIl0O MAcCisIHOW KOMITO3UIIMH, PAaBHOMEPHO pacTHpAIOT ee
CTEKJISITHHOM IaJIOuKOi, KoTopas Obliia MpeaBapUTEIbHO B3BEIIEHA CyXas, a 3aTeM OKyHyTas B Macio. [locne
pacThpaHusi Macjla Ha MOBEPXHOCTH JJIEKTpOJa IMajloyKa CHOBA B3BEIIMBAETCS M IO pa3HHUIE Beca J0
HAHECEHUs MAacCJsHOW IUJICHKM Ha MOBEPXHOCTb 3JIEKTPOAa U TOCJe HAHECEHHs OINPEAessSIioT Maccy
MACJISTHOM KOMIO3UIIMM, HAHECEHHOW Ha IMOBEPXHOCTh. Pa3znenuB 3Ty Maccy Ha IUIOTHOCTh MAacCsSHOU
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
OObIUHO TONIIMHA Takol TieHKH cocTaBisteT 10-15 MM (Imxm = 10-6 m).

OnbiT 1. CpaBHEHHE NOISAPU3AMOHHBIX XapakTepucTuk ctanu Ct3 B 0,5 M pacTBope xjopujia HaTpus C
HE3aIUILIEHHON MOBEPXHOCTHIO M TOKPHITOM MACISTHOM MJIEHKOW WUJIY TJIEHKOW MACJISTHONM KOMIIO3UIINU C
ITIAB.

1. CHaTh nonsipu3allMOHHBIE KPUBbIE HAa HE3ALUIIIEHHOM MacCsSHON IIEHKOH 3ekTpone u3 Cr3.
JUI9TOT0 MOBEPXHOCTD AEKTPoIa HUTH(yeTcs, 00€3KUPUBACTCS AlIETOHOM, ITOCIIE Y€ro JIEKTPOJ
MOTPYKAETCsI B ANEKTPOXUMHUYECKYIO SIUEHKY U PUCOEIUHAETCS K COOTBETCTBYIOLIEH KIEMME
MOTEHIIMOCTATa (XJI0pcepeOPSHbIN AEKTPO CpaBHEHHS U Pt 371eKTpoj TakKe MOoCOSAMHEHBI K
MOTEHIIMOCTATy COOTBETCTBEHHO), KOTOPBIN BKJIIOYAETCS B CETh 3a MoJIyaca /10 Hayasia paboThl yKa3aHHBIM B
MHCTPYKIHUHU CIOCOOOM (TIOPSAI0K BKIIIOYEHHUS CM. B pabote Ne §). 3aTteM B ANIEKTPOIMTHUECKYIO STUCHKY
zanuBaercs 0,5 M pactBop NaCl B Takom oO6beme, 4ToOBI Cl10i pacTBopa Obu1 Ha 1 - 1,5 cM BbIIIe
MIOBEPXHOCTH IEKTpoa. 3aTeM nojasectu kKanwusap Jlyrruna Ha pacctosiHue npumepHo 0,5 MM oT
MOBEPXHOCTH JIEKTPOJa U 3aIIOJHUTH €r0 Pa0OYUM PaCcTBOPOM.



2. @uxcupyeTcs MOTEHIMAN pabouero MeKTPoAa B OTCYTCTBUE TOKA (siUeiika OTKII0YeHa). 3aTeM
3ajaeTcs 3HaueHue noreHuana Ha 300 MB oTpunatenbHee HauanbHOTO, BKJIFOUAETCS sSTUEHKa U
3anuchIBaeTCs KaToAHBIN TOK. Jlasiee moTeHman aeKTpoa nociaenosareapHo yepes 20 MB cmemator B
IIOJIOKUTENIHYIO CTOPOHY M PETUCTPUPYIOT COOTBETCTBYIOIINE 3HaUeHU Toka. [Ipu nepexozne uepes
CTallMOHAPHBIN MOTEHIMAT TOK MEHSIET MOISIPHOCTh. MI3MepeHus 3akaHYMBaIOT MOCJIE TOTO, KaK
HAKJIAIBIBAEMBII Ha 3JIEKTPOJ MOTCHIIUA TOCTUTHET BennmunHbl Ha 200 - 250 MB Gornee monoXuTebHOM,
yeM Ect. Pe3ynbrarsl namepenuii 3anvcars B Tabnuity, aHanoruunyto tadnuie 16 B padore Ne 12. 3arem
OTKJIFOUUTD TMOJISIPU3AIUIO, JOKIATHCS YCTAHOBIICHUS CTALIMOHAPHOTO MOTEHIIMAala U BHOBb MOBTOPUTH
CHSTHE TOJIAPU3ALIMOHHON KPUBOI U3 KaTOIHOM 00JIacTH B aHOAHYIO. B ciydyae 60nbIIOro pacXoxaIeHHs ¢
pe3yJibTaTaMu EPBOT0 U3MEPEHUS 3aMEHUTh PACTBOP Ha CBEKUH U BHOBb CHATD MOJISIPU3ALMOHHYIO
KPUBYIO aHAJIOTUYHBIM CIIOCOOOM. PacTBOp cIUTh B cTakaH, Tak Kak OH OyJeT UCIOIb30BaH BTOPUYHO.
DNeKTpoA OCYIIUTh (GUIBTPOBATLHON OyMaroi.

3. [Hanee paGouuii 31eKTPOA BHOBb OTHUIM(OBATH U 00€IKUPUTH AlIETOHOM, ITOCTIE YEero HAHECTH KaIlIo
Macia, He coaeprkaniero go6aBku [IAB, ykazanHbsiM BeIle crioco6oM. Beiepskats a5ekTpoa Ha Bo3ayxe 15
MHHYT. [Tocie 3TOro noMecTUTh AEKTPO B AEKTPOJIUTHUECKYIO SUEHKY U 3aTeM NMUNeTKor Ha S0 Mt
OCTOPOXKHO 10 CTEHKE SITUeHKU 3aJIUTh pabo4mil pacTBOp, UCIIOJIb30BAHHBIN B MPEAbIAYIIEM ONbITE, BHOBD
CJION pacTBOPA MEKTPOIUTA AOHKEH ObITh Ha 1,0 - 1,5 cM BbIIIe BEPXHETO CJI0sI TUICHKH Ha JIEKTPO/IE.
3anoJHUTh IEKTPOIUTHYECKUN KITFOY C KaWUIAPOM JIyrruHa pacTBOpOM 3JEKTPOJIUTA U CHATH
MOJIIPU3AIIMOHHBIC KPUBBIC, KaK OMMUCAaHO B I1.2. Pe3ynprarel m3MepeHuii 3anucarb B Tabauiry. PactBop
CIIUTh U3 STYEHKH, MIEKTPOJ MPOTEPETh U BBICYIIUT.

4. Jlanee pabo4uii 37€KTPOT BHOBb OTIUIM(OBATH, 00€3KUPUTH alleTOHOM M HAHECTH CIION KOMITO3HITH
Macia c [TAB (cocTaB koMmo3uiiuu ykassIBaeTcs penoaaBaresieM). Jlajee mocTynuTh Tak ke, Kak yKa3aHo
B II. 3.

5. Bce monspuzanmoHHbIe KPUBbIE HAHECTH HA OJUH rpaduK HA MIJTUMETPOBOM Oymare U OleHUTh
BIIMSIHUE MACIISIHOM TUICHKHU U TUICHKU MACSTHOM KOMITO3UIIMHM Ha CKOPOCTH KaTOAHOTO U aHOJITHOTO
npoueccoB Ha ctanu CT3 B pacTBOpE MMEKTPoInTa. [ 3T0ro mpoBeCTH JIMHUM TOCTOSHHOTO MTOTEHLIMAa
B KaTOJHOU M aHOJHOM 00JIacTAX U ONPENeNUTh 10 rpaduKy TOKH, COOTBETCTBYIOILIHE TOUKAM MepecedeTcs
ATUX JIMHUNA C TIOJSPU3AIMOHHBIMHA KPUBBIMH B AaHOHOM M KaTOAHOW oOnacTsax. Pe3ynbrarsl mpeicTaBuTh B
Tabnuie Tina Tadaumsl 1.

[Ipumeuyanne. B mnporpammuHoe obGecnedenne mnoteHmoctata [PC-PRO 3amoskeHbl OZHOBpEMEHHOE
oroOpakeHue U MareMaThueckas 00paboTKa MOyYeHHBIX JTaHHBIX, coxpaHeHne ux Ha gucke 1K, a Taxxke
pacrevarka HCXOQHOM rpadudeckoil nHGOpMaIuu Ha MPUHTEPE.

[1] Ucnons3oBanue anetoHa, oTHocsmerocs k Tadmure I crincka IV pexypcopoB, 060pOT KOTOPBIX B
Poccuiickoit @enepanyu orpaHUYEH U B OTHOIIEHUH KOTOPBIX YCTAHABIMBAIOTCS MEPBI KOHTPOJISA B
COOTBETCTBHUU C 3aKOHOAATENLCTBOM Poccuiickoit denepanuu U MEXAYHAPOAHBIMU JOTOBOpaMU
Poccuiickoit @enepanuu, periiaMeHTUPYETCS ACHCTBYIOIINM 3aKOHOAATEILCTBOM U COOTBETCTBYIOIUMU
JIOKQJIbHBIMU HOPMAaTUBHBIMH aKTaMHU YHUBEPCHUTETA

OmnpbiT 4. VI3yueHre KHHETUKH 3JEKTPOIHBIX MPOLIECCOB HA CTAIN B BOJHBIX BBITSKKAX MACISTHOMN
KOMITO3UIIUH.

1.ITomyunTh BOIHYIO BBITSKKY 3alIUTHOM KOMIO3HUIIMH (T10 YKa3aHUIO MPETIOaBaTessl WM TOHW, C KOTOPOH
BBITIOJTHSUTACH MPEABITYIIHE ONBIThI). C 3TOH 1ENbI0 B ICTUTEIBHYIO BOPOHKY C PyOamikoi 3aauBaroT SO Mt
3aIUTHOM MACJSTHOM KOMITO3MIIMM W TakKoi k€ 00beM BOIbl. VX HMHTEHCHMBHO NEPEMEIIMBAIOT TPH
3aJJaHHOM TeMmIlepaType CTEKISIHHOM Memankol B TeueHue 30 MUHYT. 3aTeM MeEIIalKy OCTAaHABIMBAIOT U
COAEPKUMOE JIEITUTEIHLHOW BOPOHKU BBIACPKUBAIOT JJIs pas3feneHus B Tedenue 1 daca. [locne orcranBanus
CJIIMBAIOT HUKHUI BOJIHBIN CIIOH, BBOIST B HETO XJIOPU HATpHs 10 KoHIeHTpauuu 0,5 M.

2. 3a/UTh TOTYYEHHBIA PacTBOP B AIEKTPOIUTHUYECKYIO SUCHKY, TOMECTUTH B HEe dIEKTPOAbI (pabounii u
IJIATUHOBBIN) U IPUTOTOBUTD €€ K CHITHIO MOJIAPU3ALIMOHHBIX KPUBBIX, KaK YKa3aHo B 1. 1 ombita 1.

3. CHATp NONAPU3ALMOHHBIE KPUBBIE 110 METOAMKE, ONMCAHHOW B II. 2 omblTa 1, pe3ynbraTsl 3amucarb B
Ta0IuILy.

4.Ha oxgaoM rpaduke Ha MIJTUMETPOBOM Oymare n300pa3uTh MOJISPU3AIMOHHBIE KPUBBIC, MTOTYYCHHBIE HA
CTaJM B JIAaHHOM OIIBITE U B ONbITE | M. 2 JIs1 HE3aUUIIIEHHOW MOBEPXHOCTH CTalld, CPABHUTH B YCIOBUSX
MOCTOSIHCTBA MOTEHIINAJIA KaTOJJHbIE U aHOAHbIEC TOKHU JJIS 3TUX JIBYX CIIy4aeB, KaK OMUCaHO B 1.4 ombITa 3.
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5. Cnenarb BBIBOABI 00 M3MEHEHUHM CKOPOCTEH AJIIEKTPOIHBIX INPOLECCOB B BOIHOW BBITSXKKE MACISHOMN
KOMIIO3ULUU.

1 4. Ouenka 3alUTHBIX CBOMCTB MACJISIHBIX KOMIIO3UIIMI METOIaMU UMITETAHCHOM CIIEKTPOCKOHH.

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

[Tnan paGoThI:

A) Comnocrapnenue rogorpadoB UMIenaHca U MapaMeTpoOB SKBUBAJIEHTHONW CXEMBbI JJIsl YUCTOTO MeTaa u
MeTaJljia Mo TUIEHKOM.

b) [IpoBeaenue pacueTon

B) 3amura u opopmiieHre oTyera

OO6opynoBaHNe M PEAKTHUBHI: sIYCHKA, paO0OUYNI AIIEKTPOI U3 CTAIHM WIH APYTroro MeTasia,
AIIEKTPOXUMUYECKas siueiKa JJis CHATHUS MOISPU3ALIMOHHBIX KPUBBIX, 3 % pacTBOp XJIOpUIa HATPHS,
arietoH[ 1], macna (mHayCcTpUansHOE, TpaHchopMaTopHoe, oTpaboranHoe MoTopHOE (MMO)), mHTHOHUTOP
JUIS BBEJIEHUS B Maclio (10 YKa3aHMIO MpenojaBares), HMHKOBBIA MOPOIIOK, TpaUTOBbII MOPOIIOK,
XJIOpcepeOPSHBIN ANEKTPO] CPAaBHEHHUS, BCIOMOTaTENbHbIN MJIATHHOBBIHM 31EKTPOJI, U3MEpUTEIbHAs
anmaparypa ¢gupmsr Solartron.

Pabota Bemonusercs Ha umnenancmerpe 1255 Solartron B komruiekre ¢ notenimocratom 1287 Solartron,
COEAMHEHHBIX C KOMITBIOTEPOM.

1. CHATH CHEKTp UMIeHaHca U SJIEKTPOAOB 0€3 TMOKPBITHS, C IMOKPHITUEM MAacisHOW IUICHKOW 0e3
HAIOJIHUTENS U C MOKPHITHEM MACJISIHOM KOMIO3ULMEH ¢ HanoiHUTeNeM. J1Jis 3TOro MpoBeCTH U3MEpEeHue
UMIIeJaHCa UCCIIEAYeMOTo MeTala Py MOTEHIIHAale KOPPO3UU B PacTBOPE XJIOPHJIA HATPHUS.

2. TlomyuuTe mOJSPU3ALMOHHBIE KPUBBIE B HCCIEIYEeMOM pAacTBOpE Ha JJIEKTpoJe Oe3 MOKPBITUS, C
MOKPBITHEM MACISHOW TUICHKOHW O€3 HAaNONHHUTENs W C TOKPBITHEM MACISHONW KOMITO3UIIMEH C
HaITOJIHUTETIEM.

3. [IpuBecTH SKCIIEPUMEHTAILHO TMOJYYCHHbIE nuarpaMMbl HaiikBucTta nmmist anexTpoma 0e3 MOKpBITHS, C
MOKPBITUEM MACJSHOW IUICHKOW, C TOKPBITUEM IUIEHKOM MAcCISHOW KOMIIO3ULMU C HAIOJIHUTEIEM.
[IpoBepuTh TPUMEHHMOCTh TPHUBEICHHBIX BO BBEIACHHH K paboTe OSKBUBAJICHTHBIX cxeMm. [lpu
YIOBIETBOPUTEIHHOM COBIAJICHUH 3KCIIEPUMEHTAIBHBIX TOA0TPad)OB M PACCUUTAHHBIX MO HUCIIOIB3YEeMBIM
CXeMaM TPEACTABUTHh TAONMUIBI CO 3HAUYECHUSMHU BCEX DIIEMEHTOB CXEM W CJeNaTh BBIBOILI O BIIUSHUU
MacisiHOM IUIGHKM M IUICHKM MAacsSHOM  KOMIIO3MIIMM Ha TMOBeAeHuEe cranu. Eciu ucnonb3dyemble
SKBHBAJICHTHBIC CXEMbl HEIOCTATOYHO XOPOIIO OMHUCHIBAIOT 3KCIIEPUMEHTANIbHBIE TpaduKH HMIIeJaHCa
W3YYCHHBIX CHUCTEM, MOMBITAWTECh WX MOAU(DHUIMPOBATH U MPHUBECTH COOTBETCTBYIOIIME HOBBIM CXEMaM
BEJIMYUHBI BCEX UX HJIEMEHTOB.

4. TlpuBectu rpaduKu MOJISPU3ALMOHHBIX KPUBBIX, IMOMYYEHHBIX B HCCIEAYEMOM PacTBOPE Ha AJIEKTPOIE
0e3 TMOKpHITUS, C TOKPHITHEM MACISHOW TUIEHKOM Oe3 HaNOJHUTENS U C TOKPBITUEM MAaCIsHON
KoMIio3uiuer ¢ HamnonHuteneMm. OIEHUTHh BIMSHHE MOKPBITHM Ha CKOPOCTh AHONHBIX M KaTOAHBIX
MIPOLIECCOB.

5. C,Z[CJ'IaTI) BbIBOJbI, COITOCTaBHUB JaAHHBIC HMHeHaHCHOﬁ CIICKTPOCKOIINHA 1 MMOJAPU3aINOHHBIX KPUBBIX.

[1] Ucnionb3oBanue 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

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. UIHruburops! A CIIJIaBOB YEPHBIX METAILIOB.

2. Co3nanue MHTUOMTOPOB aTMOC(EPHON KOPpPO3WH, MPUTOAHBIX KaK JJs 4YEpHBIX, TaK M ILIBETHBIX
METaJJIOB.
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3.

KomMmmouneHTsI

KOHCEPBALMOHHBIX
oAU (PYHKIIMOHAIBHOM MPUCATIKH.

MaTcpualios, COCTOAIIINX u3 pPacTBOPUTCIIA-OCHOBBI u

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

TEKyIIUH KOHTPOJIb — 87 GaioB

7 cemecTp

KOHTPOJBHBIC CPE3bl — 2 cpe3a: 5 6aios, § 0amioB

npemMuaabHbie 0amisl — 10 6amoB

Pacnipenenenre 6aJiioB 10 3aaHKSIM:

No  [HaszBanue tembl | DopMbl Max. MeTtonuka mpoBeICHUS 3aHATHS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboTHI KOHTpOJs | OayuioB
/ cpe3bl
1. | Unruburopsr | Tectupos 15 Pemenne tecta u3 15 Bonpocos. 1 npaBuibHEIH Bonpoc-1 6an
KHUCJIOTHOU aHue
KOppO3HH.  |maboparop 5 Brmmonnenne pabGopatopHoit pabotel — 1 Oamir;  odopmieHne
Has pe3ynbTaToB B TeTpamu — 1 6amia, OTBETHI Ha 3 TEOPETHYCCKHUX
pabota BOIIPO-ca TP 3aIIuTe J1JaboparopHoi paboTsl — 3 6amia (mo 1 Gamry
3a MPaBUJIBHBIA OTBET)OW Mpe3eHTanuu — 1 0asn
2. | Iloctpoenue u Ompoc 2 AKTHBHOE yJacTHe B 00CYXIEHUN NMPOHICHHOTO MaTepHasa, BEpPHbBIC
HaxXOXKJICHHUE OTBETHI Ha BOTIPOCHI — 2 Oajia.
mapaMeTpoB AKTHBHOE ydYacTHE B OOCYXIEHWW IMPOWAEHHOTO MaTepuana, HO B
SKBUBAJICHTHBIX OTBETE MPUCYTCTBYIOT HEKOTOPHIE OMMOKH — 1 Gas.
cxeM Hexenanme ygactBoBaTh B 00CyXJeHHH MTPOHIeHHOTO MaTepuana — ()
rogorpacdoB 0ayToB
MMIIeIaHCca C
MTOMOIIIBIO
MIPOrpaMMHOTO
obecriedeHus
ZVeiw, ZPlot.
3. |Muarmbmposanue | Ompoc 2 AKTHBHOE yJacTHe B 00CYyKIIEHUN NPOHIECHHOTO MaTeprasa, BEPHbBIC
KaTOTHOTO OTBETHI Ha BOTIPOCHI — 2 Oajia.
BBIJICTICHUS AKTHBHOE ydYacTHEe B OOCYXIEHWHW TMPOWIEHHOTO MaTepuana, HO B
BOJIIOpOZA HA OTBETE MPUCYTCTBYIOT HEKOTOPHIE OMMOKH — 1 Gas.
JKeese B Hexenanme ygactBoBaTh B 00CyXJeHHH MTPOHeHHOTO Marepuana — ()
KHCITBIX 6amioB
cynb(aTHbIX U | JlaGopato 5 Brimonnenne nabopatopHoit  pabotsl — 1 Oamn;  odopmiieHHe
XJIOPUAHBIX pHas pe3ynbratoB B TeTpaguw — | 0ami, OTBETHI Ha 3 TEOPETHYECKHX
cpenax. pabora BOIIPOCA TPH 3alUTe J1adopaTopHOH paboThl — 3 Gamna (o 1 Gamry

3a MPaBWJIBHBIN OTBET)
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MHrubupoBaHue | KOJJIOKB 5 CtyneHT 00HapyXHBaeT BCECTOPOHHEE, CUCTEMaTHYeCcKoe U TIyOoKoe
aHOJHOTO HYM(KOHT 3HaHHE NporpaMMHOro Marepuaiga. OTBET IOCTPOEH JIOTHYHO,
pacTBOpPEHHS  |POJIBLHBII Marepuaig ~ u3Jaraercs  4eTKO,  SCHO, XOPOIIMM  SI3BIKOM,
JKenesa B cpe3s) apryMeHTUpOBaHO. Ha Bompochl oTBeuaeT Kparko, apryMEeHTHPOBAHO,
KHCJIBIX YBEPEHHO, 110 CYIIECTBY — 7 0ayioB
Cynb(aTHBIX U CryneHt OoOHapyXHBaeT  JOCTAaTOYHO IyOoKue 3HaHUA
XJIOPUIHBIX nporpaMMHOro Marepuaia, OTBET NOCTPOEH JIOTUYHO, MaTepHai
pacTBopax U3JaraeTcs XOpOIIUM SI3BIKOM, HO TIPU OTBETE JOIYCKAeT HEKOTOPHIE
MOTpEeIHOCTH.  Bompocsl, 3amaBaeMble  IpenojaBaTreieM, He
BBI3BIBAIOT CYLIECTBEHHBIX 3aTPyAHEHHI — 4-6 OayioB
CTyneHT MmoKa3bIBaeT HE JOCTAaTOYHBIM YpOBEHb 3HAHUH y4yeOHOTO M
JEKIMOHHOTO MaTepHajia, YyBCTBYeT ceOs HEYBEPEHHO MPU OTBETE Ha
BOmpockl. B oTBeTe He Bcerga MPHCYTCTBYET JIOTHKA, APTyMEHTEHI
MPUBJIEKAIOTCS HEJIOCTATOYHO Beckue. Ha mocTaBiieHHBIE BOMPOCHI
3aTPyAHSIETCSl C OTBETAMH, IIOKa3bIBAaeT HENOCTATOYHO TIyOOKHE
3HaHuA — 2 — 3 Oayna
CtyneHT mokas3biBaeT cialblii ypOBeHb NMPO(eCCHOHATBHBIX 3HAHUH.
HeyBepeHHO M JOTMYECKH HEMOCIENOBATENBFHO H3JaraeT MaTepuall.
HenpaBuibHO  OTBewaeT Ha  IMOCTaBICHHBIE  BOMPOCH WU
3arpymaaseTcs ¢ orBeroMm — 0 — 1 Gamn
- 1 6amn
meHee 50% - 0 H6amos
JlaGoparo 10 Brimonnenne nabopatopHoit  pabotel — 1 Oamn;  odopmiieHue
pHas pe3ynbTaToB B TeTpaau — 1 Oai, 3ammra naboparopHoit paboTer — 1
pabora Oat
Metonst Omnpoc 2 AKTHBHOE y4acTHe B 00CYXIE€HHH NPOUICHHOTO MaTepHaa, BepHbIe
MaTreMaTu4ecKo OTBETHI Ha BOIIPOCHI — 2 GaJuia.
it 00paboTku AKTHUBHOE ydacTHe B OOCY)KICHHH IMPOHIEHHOI0 Marepuana, HO B
MOTYYECHHBIX OTBETE MPUCYTCTBYIOT HEKOTOpBIE OIIMOKHY — 1 Oa.
PE3yNIbTaToB, Hesxenanue ydacTBoBaTh B 00CYXJEHUU NPOHEHHOTO MaTepuana —
MOCTPOCHUE 0ayioB
rpaduuecKux
3aBUCHUMOCTEH B
MS Exel
Bnusinue Tectupos 15 Pemenne Tecta u3 15 Bompocos.
CTPYKTYPBI aHue 1 mpaBUIBHBIN OTBET - 1 Oamn
OpraHUYeCKUX
coenuHeHuit Ha | Ormpoc 2 AKTHBHOE yJacTHe B 00CYXIIEHUN NMPOHICHHOTO MaTepHasa, BEpPHbBIS
WHTHOUPYIOIINE OTBETHI Ha BOTIPOCHI — 2 Oajia.
CBOICTBA. AKTHBHOE ydYacTHe B OOCYXIEHHW NPOHICHHOTO MaTepuajia, HO B
IlepBuunoe» u OTBETE MPUCYTCTBYIOT HEKOTOPHIE OMMOKH — 1 Ga.
«BTOPUYHOE» Hexenanue ygactBoBaTh B 00CyXJeHHH MTPOHAeHHOTO Marepuana — ()
MHTUOMpOBaHHE. 0asuioB
Pe3onancusie» | Ompoc 2 AKTUBHOE y4acTHe B 00CYXIEHHH NPOWICHHOTO MaTepHaia, BepHbIe
MOTEHLIUABI OTBETHI Ha BOIIPOCHI — 2 GaJuia.
Kak (hakTop AKTHUBHOE ydacTHe B OOCY)KICHHH IMPOHIEHHOI0 Marepuania, HO B
LeJIeHANPaBJIeH OTBETE MPUCYTCTBYIOT HEKOTOpBIE OIIMOKHY — 1 Oa.
HOTO mooopa Hexenanue ygacTBoBaTh B 00CYXJEHUU NPOHIEHHOTO Matepuana — 0
WHTUOUTOPOB 0asuioB
KOppO3HUHU
METAaJUIOB.
Brmstane Tectupos 15 Pemenne Tecta u3 15 Bommpocos.
TIPUPOIBI aHue 1 mpaBUIBHEL OTBET - 1 Gaymt
pacTBOPUTEIIA Ormpoc 2 AKTHBHOE y4acTue B 00CYKICHHH TPOMICHHOTO Marepuaa, BepHbIS
Ha OTBETHI Ha BOIIPOCHI — 2 GaJuia.
MHTHOUTOPHOE AKTHUBHOE ydacTHe B OOCY)KICHHM IMPOHIEHHOI0 Marepuania, HO B

nericteue [TAB.

OTBETE MPUCYTCTBYIOT HEKOTOPBIC OMUOKHN — 1 Oa.
Hexenanue y4acTBoBaTh B 00CYKICHUH MTPOUCHHOTO Marepuana — ()
0aJUIOB
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UHruburopsl | KOJIOKB
atMOC(epHOH |MyM(KOHT
KOppO3UHU. PONBHBINI
KoncepBammonn| cpe3)
bl€ MaTepHaJIbI.

CryneHT oOHapyKMBaeT BCECTOPOHHEE, CHCTEMATHYECKOE U ITyOOKOe
3HaHUE MOporpaMMHOro Marepuana. OTBET MOCTPOCH JOTUYHO,
MaTepuan  M3JlaraeTcs ~ YeTKO,  SICHO,  XOPOIIUM  SI3BIKOM,
apryMeHTHUpoBaHO. Ha BOIpoCkl OTBEYaeT KpaTko, apryMEHTHPOBAHO,
YBEpPEHHO, 10 cymiecTBy — 10 Oanos

CryaeHt oOHapyXWBaeT  JOCTaTOYHO IyOOKHe 3HAHUS
MporpaMMHOTO Marepuana, OTBET MOCTPOSH JIOTHYHO, MaTepwall
M3JIaraeTCsl XOPOUIUM SI3BIKOM, HO MPU OTBETE JOIMYCKACT HEKOTOPHIC
norpemrHoctd.  Bompockl, 3amaBaemble  MpemojaBaTelieM, HE
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPyIHEHUN — 4 Oaiia

CTyneHT MoKa3bIBaeT HE JIOCTATOYHBINA yPOBEHb 3HAHUI y4eOHOTO U
JISKIIMOHHOTO MaTepHala, 9yBCTBYET ceOsi HEYBEpEHHO ITPH OTBETE Ha
Bompocsl. B oTBeTe He Bcerma MpUCYTCTBYET JIOTHMKA, ApTYMEHTHI
MPUBJICKAIOTCA HEAOCTAaTOUHO Beckue. Ha mocTaBieHHBIE BOMPOCHI
3aTPyIHSACTCS C OTBETaMH, IOKa3bIBa€T HEIOCTATOYHO TIIyOOKHE
3HaHUA — 5-9 6amoB

CTyneHT moKa3bIBaeT Cla0blii ypoBEHb MPO(EeCCHOHANBLHBIX 3HAHUM.
HeyBepenHo u nmoruyecku HEMOCHIEIOBATEIBLHO H3JaraeT MarepHal.
HempaBunbHO  OTBewaeT Ha  TIOCTAaBICHHBIE  BOIPOCH KU
3arpymHseTcs ¢ orBetoM — 0 — 4 Gana

maboparop
Hast
pabora

10

Brmonaenne mabGopatopHO pabotel — 1 Gamr, odopmiieHme
pe3ynbTaToB B TeTpamu — 1 6amia, OTBETHI Ha 3 TEOPETHYCCKHUX
BOIIpOca MpH 3amuTe 1aboparopHoit padbotsl — 3 6amna (mo 1 Gamry
3a MPaBWIBHEIN OTBET)Haja, HeKaue-CTBEHHOM mpe3eHTauu — 1 6ami

10.

IIpeMuansHbIC OaITHI

10

JlomomHUTENbHBIE TTPeMUaIbHBIE 0aJuTbl MOTYT OBITh HAYMCIIEHBI 3a
BEITIOJTHEHWE TBOPYECKHX 3aJaHWii Ha BBIOOp CTymeHTa B
3aBHCHMOCTH OT TEMEI.

11.

WNunuBuayansHble 3a1aHAS,
C TMIOMOIIBIO KOTOPBIX
MOXKHO HaOpaTh
JIOTIOJTHUTEINTLHBIC OaJlTbI

50

CTYIIEHT MOXET NPEIJOCTaBUTh BCE 3aJaHUS TEKYyIIEro KOHTPOJISI U
KOHTPOJIbHBIE CPE3bl

12.

Hroro 3a cemecTp

100

HroroBass omeHka 1o »5k3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN

YeThIpEeX0a/UIbHOW  IIKAJIe.

[TepeBon

100-6amapHOM  PEUTHHTOBOW OIEHKH 10 JUCIUIUIMHE B

TPAJAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIAEIYIOIINM 00pa3oMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OtnuyHO
70 - 84 6annoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

KOJIJIOKBUYM

Tema 4. UuruOupoBaHre aHOAHOTO pacTBOPEHUS KeJle3a B KHCIBIX CYJIb(ATHRIX U XJIOPUAHBIX pacTBOpax

BOl'IpOCI)I K KOJVIOKBUYMY

1.
2.

[Tokazarenu, xapakrepusytomue 3h(HEKTUBHOCTh HHTHOUTOPOB.
Wuruburopusie 3¢pdextsl. Boipaxkenuii koadduiimenta TopMmoskeHUs KaTOIHOTO Mpoliecca U CKOPOCTH

KOPPO3UH B LIEJIOM ITPU OJIOKUPOBOYHOM H Y -3¢ dexTax.

3.

Pacuer Ayl no Agxop no Aurponosy. Mcnions3oBanue Ayl 1is pTyTu ais pacdyera y Apyrux

METaJIIOB. YCJIOBHS HCIOJIB30BaHUS ATOTO noaxoaa.
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4. HmmnenancHas criekTpockonus. OnpeneneHue CTeNeH! 3al0IHEHUS TOBEPXHOCTH MHIMOUTOpOoM ® Ha
MeTallie, KOPppOIAUPYIOLEeM B MHTHOMPOBAHHOMN Cpeie.

5. Anammus uzorepm ancopobuuu [TAB Ha meramiax. Kpurepuu, ucnonbzyeMble AJ1s ONpeesIeHHs TUIIa
U30TEPMBL.

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

8. Kuneruka ancop6buuun ITAB npu uHruOMpoBaHMM KaTOTHOTO BBIJENEHHS BOIOpOJa (OCHOBHBIC THIIBI
MOBEPXHOCTHU aICOPOCHTOB U COOTBETCTBYIOLINE KMHETHUECKHUE U30TEPMBI, COUETaHUE C OIOKMPOBOUHBIM U
SHEPreTUUECKUM JIeHCTBUEM HHTHOUTOPA; BBIBOJ YPABHEHUH, MO3BOJSIOUIMX TpapUuecKyio 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 cpeax;
B) B KHCIBIX XJIOPUIHBIX PaCTBOpAX.

Tema 9. Unruburopsr armochepHoii kopposzuu. KoncepBanoHHbIe MaTepHAIIBL.
Bomnpocsl K KOJIOKBHYMY
[Torennuan HyneBoro 3apsna u 3pPeKTUBHOCTb HHTUOUTOPOB.
BrnusiHue cTpyKTyphl OpraHN4eCKHUX BEIECTB HA MHTMOUPYIOLIME CBOWCTBA.
Pe3onaHncHbIe TOTEHIMATBI KakK (akTop moadopa MHTHOUTODA.
«IlepBruHOE» U KBTOPUYHOE» UHTMOUPOBAHMUE.
CBs3b HHT'HOMPOBAHHUS CO CTUMYJIHMPOBAHUEM KOPPO3UU OAHUMU U Temu ke [TAB.
BrnustHue mpupoasl pacTBOpUTEINS HA MHTHOUTOpHOE AekicTBue [TAB.

NV R L

Knaccudukarus u mexanusm armochepHoit koppozuu. KonneHcanus Biaru Ha MOBEpXHOCTH MeTalIa.
BJII/IHHI/IG cocraBa aTMoc(ephl U KIMMAaTUYECKUX YCIOBUN Ha KOPPO3UIO MeTayuIoB. BHentHue (pakTopbl
aTMOC(epHOI KOPPO3UH.

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

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

10. HarubupoBaHue KOPPO3UH B HEUTPAIBHBIX cpenax. [laccuBarust MeTaaioB B IPUCYTCTBUH
MHTHOUTOPOB, 00pa3yIOMINX TPYAHOPACTBOPUMBIE COCTUHEHUS

11. HMurubupoBaHue KOPPO3UHU MOCPEACTBOM 3aMEIJICHUS KaTOTHON peakIuy. 3aKOHOMEPHOCTH
Pa3BUTHSA JOKAJILHOW KOPPO3HUH MPH 3aIIUTE METAIIIOB HHTUOUTOPAMHU.

JabopaTtopHasi padora

Tema 1. UHTHOUTOPBI KHCIIOTHON KOPPO3UH.
JlonoJiHuTEILHBIE BONPOCHI /1151 JIA00OPATOPHBIX padoT
VYKkaxkure crocoObl 3alUThl METAJIIOB OT KOPPO3HH.
UTo Takoe KOPPO3UOHHBIE TUArpaMMbl DBaHCA, JAJISl YETO UCIIOJIb3YIOTCS?
N306pasute quarpamMmbl DBaHCa C PA3IMYHBIM TUTIOM KOHTPOJIS.
[IpownnmmocTpupyiiTe 1eHCTBUE HHTHOUTOPOB HA CKOPOCTH KOPPO3UH C TIOMOIIBIO TUarpaMM DBaHCA.
B uem npuumHa npouecca KOppo3uu METaIOB?
[Tepeunciurte criocoObl BEIpaXKEHHUsI CKOPOCTH KOPPO3UH.
Kak xapaxrepusyercs 3(h(heKkTUBHOCTh HHTHOUTOpa?

Sl A o e

[TepeuncnuTe HHTUOUTOPHI KOPPO3UU AJISl HEUTPATIbHBIX U KUCIIBIX CPE.
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Tema 3. MuruOupoBaHre KaTOAHOTO BBICIECHUS BOIOPO/Ia Ha JKejle3€ B KUCIBIX CYIb(aTHBIX U XJIOPUIHBIX
cpenax.
. 3anummre ypaBHeHus @onbmepa, Tadens u IeiipoBckoro.
. UeM BBI3BIBAETCS BOJIOPOJHOE OXpYyTYMBAaHUE MeTaia?
. UTo Takoe HaBOJIOPOKMBAaHUE MeTaILIa?

1
2
3
4. Kakue BelecTBa SABISIOTCS CTUMYIISITOpAaMU HaBOAOPOXKMBAHUS CTaln?
5. KakoB MexaHM3M JIEHCTBUS CTUMYJIATOPOB HABOAOPOXKHUBAHMS?

6

Kak skcnepuMeHTaIbHO ONpeneNseTcss KOJIMYECTBO BOIOpOAA, MUPGYHAMPYIOUIETO B CTaJIbHYIO
MeMOpany?

Tema 4. MnruOupoBaHue aHOIHOTO PACTBOPEHHUS JKeJle3a B KHCIBIX CyTb(aTHBIX U XJIOPUIHBIX PacTBOpPax
1. KakoBbl OCHOBHBIE€ CTPYKTYPHBIE JIEMEHTHI, UCIIOJIb3yEMbIE B METOAE UMIIETAHCHOW CIIEKTPOCKOINH?
2. Yro npexacrasisieT codoit rogorpad umnenanca (quarpamma Haiiksucra)?

3. IlpuBeaute mpuMephl SKBUBAJIEHTHBIX CXEM, MOJICTUPYIOIIMX MPOLECC KOPPO3UU MeTala U
OOBSICHUTE 3HAYEHUS BCEX JIEMEHTOB CXEMBI.

4. Kak u3MeHseTcsi EeMKOCTh JIBOMHOTO CJIOS MPH aJCOPOITMU HHTHOUTOPA.
5. O 9eM roBOpHT POCT COMPOTUBIICHUS TMIEpEHOCA 3apsi/ia aHOAHOW PEeaKINH MPU BBEACHUNA HHTHOUTOpa?

6. Korma MOXHO MCITOJIB30BATh CONMPOTUBIICHUE MEPEHOCA 3apsa aHOAHOM peaKIMK JJIsl pacueTa
3amuTHOTO 3 dexkra nHruduTopa’?

7. C ueM CBSI3aHO CHM)KEHHE CKOPOCTH KOPPO3UH CTAJIN BO BPEMEHHU B CEPOBOJIOPOIHBIX U
YIJIEKUCIIOTHBIX cpeniax?

8. B dem cymHOCTh MeTO/a pa3/iesieH s BKJIAJ0B HHTHOUTOpA U TUICHKU TPOIYKTOB KOPPO3UHU B
3amUTHBIN AG(HEKT B MTHTHOUPOBAHHBIX PAaCTBOPAx?

9. Tlokaxxure cxeMaTUUEeCKH BO3MOKHOCTh PasaciICHuA 3TUX BKIIaJ0B.

Tema 9. Maruburops! armochepHoit koppo3uu. KoHcepBalinoHHbIE MaTepHaIbl.
HazoBure THbI atMoc(epHO KOPpPO3HH.
[To xakoMy MexaHU3My TpPOTEKaeT aTMochepHas Koppo3us?
Kakue gakTopsl BIHSIOT Ha CKOPOCTHh aTMOC(HEPHON KOppo3uun?
HazoBuTte MeTOoaBI 3aUTHI OT aTMOC(HEPHON KOPPO3HH.
Kakune MHruOUTOPHI HCTIONB3YIOTCS AJIs 3alUTHI OT aTMOC(EepHOI KOppo3uu?
C yeMm cBsI3aHO BOJONOMIONIEHUE MACISIHBIMA KOMITO3ULIUAMHU?
Kakum TpeGoBaHUAM JOKHA YIOBIETBOPATH NOMH(PYHKIIMOHAIBHAS 100aBKa K Maciaam?

Sl A o e

Yro Takoe 3pdext mociaeneucTpus?

. Kak OIPCACIIUTD TOJIIUHY MAacJISITHOH IIJICHKU, HaHECEHHOU Ha MOBCPXHOCTb MCTAJUIMYCCKOTO
obpasma?

Onpoc

Tema 2. [TocTpoeHue 1 HaXOXKIEHUE MTAPAMETPOB HIKBUBAJICHTHBIX CXeM rofiorpadoB UMIeIaHca ¢
MOMOIIIBbIO porpamMMHoro obecredenus ZVeiw, ZPlot.

Bomnpocsr onpoca.

1. Kakast skBUBaJIEeHTHAsl CX€Ma UCTIONB3YETCs AJIs pacueTa B YCIOBUSIX CEPOBOJAOPOIHON KOPPO3HUH?
2. Kakas skBUBajieHTHasI CXeMa UCTIONB3YeTCs I pacdeTa B YCIOBHUAX aTMOC(EpHON KOppo3un?

3. Uto 0o3HAuaeT KaK/bIi KaXKIbli JIEMEHT B 9KBUBAJICHTHOM cxeme?

4. Yto MozmenupyeT SKBUBaJICHTHas cxema?

5. Auarpamma boge.

6. BeiOop MeToma pacuera uMreaHca.

7. Bun romorpada uMrenanca.



Tema 3. MuruOupoBaHue KaToJHOTO BBIACICHHUS BOJOPOAA Ha JKeJIe3€ B KUCIBIX CYIb(aTHBIX U XJIOPUIHBIX
cpenax.

Bomnpocs! a1 onpoca

B kakux xoopauHarax JMHEHHBI H30TepMBI aacopOimu Jlenrmiopa, Temkuna, @pymkuna?

JU1s 4ero npoBOIUTCS JIMHEAPU3ALMsI N30TEPMBbI acopOLuun?

Kak Biustier pH Ha xapaxtep ancopouuu [TAB?

Kak BiusieT aHMOHHBIN COCTaB cpeibl Ha XapakTep ancopouuu [TAB?

AN

Kakne HHruOUTOpHI UCTIONB3YIOTCS B KAUECTBE MOJICIBHBIX OOBEKTOB JJIsl H3YUECHHUsI KaTOTHOTO
BBIJICJICHUS BOAOPOJIA Ha KeJie3€ B KHCIBIX CylTb(aTHBIX U XJIOPUIHBIX cpeaax?

6. Kaxk Biuser no0aBka raJoreHu-nOHOB B KUCIIbIE CYNIb(aTHbBIE Cpe/Ibl Ha KaTOIHOE BhIIEICHUE
BOJIOpO/Ia Ha JKenese?

7. IlpuBeaurte mpumMepsl NposiBIeHUS 3P PeKTa CHHEPTU3Ma IPU HHTMOMPOBAHUHN KOPPO3UH.

8. Kakwue TuIBI MOBEpXHOCTH METaJUIA BBLACISIOT IIPH OLIEHKE a1COPOLIMI HHTHOUTOPOB?

9. Ilepeuncnure OCHOBHbIE TUIIBI KWHETUYECKUX U30TEPM IPHU aICOPOLIMU HHTUOUTOPOB.

10. Kak rpaduuecku mpoBepUTh COOTBETCTBHE aCOPOIIMN KOHKPETHOTO MHTHOUTOpa
OTIPEICIIEHHOMY THITY TIOBEPXHOCTH M KHHETHYECKOMY YPaBHEHHIO

Tema 6. BausiHue CTpyKTYpBI OpPraHMYECKUX COCTMHEHUN Ha MHTHOMpYIolue cBoicTBa. [lepBuuHOE» 1
«BTOPUYHOE» UHTUOMPOBAHHE.
Bomnpocsl 1151 onpoca
1. Teopus Xakkepmana. CBsI3b MEXIY aJICOPOMPYEMOCTBIO BEIIECTB M X WHTHOUPYIOIIEH
CIOCOOHOCTHIO, IO XaKKEepMaHy.
2. Mepa 31eKTpOHHOH TJIOTHOCTH Ha (QyHKIIMOHATHLHOM atoMme. Mcnons3oBanue ypaBHeHus ['amMmeTa B
uccinenoBanusax B.I1. I'puropeesa ¢ coTpyiHHUKaMH.
3. Jloka3zaTenbCcTBa BTOPUYHOTO HHTHOMPOBAHUS.
4. Cpsi3b MHTHOMPOBAHUS CO CTUMYIUPOBAHUEM KOPPO3UU OAHUMH U TeMu ke [TAB. BeiBox ¢opmyi.

5. AHanu3 ypaBHEHUs] KHHETUKU KaTOAHOTO BBIJICICHUS BOJOPO/A C TOUKH 3PEHUS BBIICHEHUS
MHOKUTEJIEH, OKa3bIBAIOIINX UHTUOUPYIOIIEee WM CTUMYIHpPYIOIIee AeiicTBHE.

6. broxupoBouHbIi, sHEpreTHdecknii 1 EMe-H addexTsl, ¢ TOUKH 3peHnst OMTHOBPEMEHHOTO JCHCTBUA.

Tema 7. PesoHaHCHBIE)» MOTEHIIMAIBI KaK (PaKTOP HEJIEHAMPABICHHOTO MOA00pa HHTHOUTOPOB KOPPO3UH
METAaJIJIOB.

1. Yto Takoe pe30HAHCHBIN MOTEHIMA?
2. Iouemy OGenzodenon u pypdypon agcopOupyroTcs Ha MUHKE MPAKTHYECKH OIMHAKOBO, HECMOTpPS Ha
pasHulLly B CTpyKType?
3. Uem o0OBsCHSETCS HaJIMYME HECKOIbKMX MAaKCUMYMOB Ha KPHUBOW 3aBUCHMOCTH aJICOPOIMH OT
MOTEHIMAaNa HOHU3AIH ?
4. B xakux ycnosusix E.A. HeuaeBbiM ObLIH OTIpe/ieieHbl pe30HAHCHBIE TOTEHIHAIbI?
4. Kak cBs3aHbl BeTWYMHBI pe30HAHCHOro moreHnuana ¢ AGazac BemecTBa M THAPOGUILHOCTHIO
MOBEPXHOCTH MeTasa?
5. Ilpu KakuX yCJIOBHSX DJIEKTPOHHOE CTPOCHHE OPTaHWYECKHX MOJIEKYJ B MEHBIIEH CTENeHHU BIMSICT Ha
azcopOIMIo Ha MeTasIe?
6. Kak E.A. HeuaeBbIM OCyIIECTBIISUICS II€JICHAIIPABICHHBIN MOA00P HHTHOUTOPOB TSI JKeme3a?

Tewma 8. BnusiHue mpuposl pacTBOpUTENSE HA MHTHOUTOpHOE netictBue [1AB.

1. KaxoBa poJib COCTOSIHUSI MOJIEKYJI PACTBOPUTENS B ABOMHOM JIEKTPUYECKOM CIIOE B KHHETHKE U
ME€XaHN3M€ HOHU3ALUU METAJIIIOB?

2. Kakue MeTasuibl OTHOCSTCS K COIbBO(GUIBHBIM?
3. Kakue MeTtanibsl OTHOCSTCS K COMbBOGOOHBIM?
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4. Kak mporcxonuT aucconuatiuBHas aacopOust MP Ha moBepxHocTH MeTaia? YeMy B 3TOM cilydae paBeH
MOPSAJIOK peaKLMK [0 MOHaM Bogopoza?
5. KakoB MexaHu3M HeoOpaTuMoil xemocopOuuu mosiekya MP Ha meTaine ¢ gecTpykuueii?

TecrupoBanue

Tema 1. UHTHOUTOPBI KHCIIOTHOM KOPPO3UH.
Tecr

1. Ha xakux MeTajuiax NpeuMyIIeCTBEHHO U3ydaslaCh KHHETUKA 3JIEKTPOAHBIX IIPOLECCOB, B TOM YHCIE, B
npucyrctBuu [IAB?

1) Ha pTyTH U amabramax;

2) Ha YepHBIX MeTaJlIax;

3) Ha IIBETHBIX METaJIIaX;

4)na Ptu Ir.

2. Yto XapaKkTepu3yeT KOHCTaHTa «a» B YPaBHEHUH U30TepMbI ajicopounu OpymkuHa?
1) B3aumozelcTBUE MEX 1y aAcOpONPOBAaHHBIMH YaCTULIAMU;

2) KOHCTaHTY aJCOPOIIMOHHOTO PAaBHOBECHS;

3) 3HEpreTUYECKy0 HEOAHOPOIHOCTh IOBEPXHOCTH;

4) TadeneBCKUil HAKJIOH NOJISPU3AUOHHBIX KPUBBIX.

3. 3a cuer kakoro 3(ddekra g00aBKa TAJOTCHHUI-MOHOB K CEPHOKHCIOMY pacTBOPY IOBBIIIACT
nepeHanpsbkeHue Bogopoaa Ha Fe?

1) y1-a¢dexr;

2) GJIOKHUPOBKA;

3) usmeHenue >Hepruu cBs3u Hazc ¢ Fe;

4) kuHeTU4YeCKU AP PEKT.

4. Kakue >¢gdekTsl HHTrUOUTOPOB, IO AHTPOIOBY, BBI3BIBAIOT HAUOOJIBIIIEE TOPMOKEHUE KOPPO3ZHOHHOTO
npouecca?

1) GJIOKMPOBOYHBIN M SHEPTETHUECKHUIA;

2) KHHETUYECKUI U XUMUYECKUH;

3) u3meHenue TadeneBckux kodhGUIIMEHTOB HaKJIOHA U KO3(PPHUIIMEHTOB NIEPEHOCA;
4) U3MEHEHWE YHEPTHH aKTUBAIIMHU U MOPSIIKA PEaKIMU TI0 KOMIIOHEHTaM pacTBoOpa.
5. Kax naspiBaercs ko dumueHT f B ypaBHeHUH H30TEpMBI afacopOrmn Temkuna?
1) dakTOop PHEpreTUUEcKoi HEOAHOPOTHOCTH;

2) ko3hHUIHEHT epeHoca;

3) radeneBckuii k03hHUITMEHT HAKIIOHA;

4) aTTpakMOHHAs OCTOSIHHAS.

6. Ha xakyro craguio PBB okaspiBatoT 100aBKH TaJOreHUI-UOHOB B CEPHOKHUCIBIA PACTBOP TOPMO3SIIEE
neucrteue?

1) paspsiz;

2) pekoMOMHAIIHS;

3) razoynaneHue;

4) mudyzus

7. Yto Takoe 3¢ ekt cunepruzma’?

1) B3aMHOE ycuJieHHEe 3allIUTHBIX CBOMCTB JIBYX BEILIECTB;

2) moJaBICHUE OTHUM BEIIECTBOM 3aIIUTHBIX CBOICTB JIPYTrOro;

3) BBITECHEHHE OJTHUM BEIIECTBOM a/ICOPOMPOBAHHBIX YAaCTHUIl APYTOTO;

4) xuMHUecKasl peaklys MeX1y JByMsl BEILIECTBAMHU.

8. Kak coueraercs anpcopbumsi uarn6utopa 1 OH- Ha MOBEpXHOCTH keje3a B 3-X CTaAUIHOM MEXaHU3Me
aHOIHOW MOHU3AINU?



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

3) BO BTOpO#i cTaauu aJic-Csi HHTUOUTOD;

4) Bo BTOpO¥# cTaauu aacopoupyercss OH- u uHrHOUTOD;

9. Iloyemy yBenuueHHE pa3Mepa MOJEKYIT MHIMOMTOPOB BCIIEIACTBHE BBEJCHMS KPYMHBIX 3aMECTHTEJCH
YCHJIUBAET UX UHrUOUpYloliee aeiicTeue?

1) u3-3a yBenu4yeHus: 6JI0KUPOBKH MOBEPXHOCTH;

2) u3-3a yBEIMYCHHsI SHEPTUU CBs3M H ¢ MmeTamiom;

3)u3-3a yBenuyeHus TaeieBCKUX HAKJIOHOB;

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

10. Yro xapakTepu3yeT BeauunHa B B ypaBHEHHIX H30TEpM aicopouuu?
1) KOHCTaHTY aJICOPOIIMOHHOTO PAaBHOBECHS,

2) B3aMMOJCHCTBHE MEXIY aJICOPOMPOBAHHBIMY YaCTHIIAMH;

3) sHepreTUYEeCKy0 HEOAHOPOAHOCTh MOBEPXHOCTH;

4) TadeneBCKUi HAKJIOH NOISPU3AUOHHBIX KPUBBIX.

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

2) SO42-;

3) OH-;

4) NO3-

12. [Touemy B IpUCYTCTBHM MHTHOMTOPOB YMEHBIIAETCS OPSIOK aHOAHON peakuuu o OH- -nonam?
1) u3-3a BEITECHEHUSI HHTHOMTOpaMu afcopoupoBaHHbiXx OH- -1MOHOB;

2) u3-3a B3aUMOJICHCTBHSI HHTHOMTOPOB C KOMIOHEHTAMHU PACTBOPA;

3) u3-3a aaCcopOIMU UHTHOUTOPOB;

4) n3-3a aacopOLMU AaHHOHOB KUCIIOT.

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

2) Ayl =K’0;

3)1gy=XK6;

4) 1gy=K Ayl

14. K xakoMy TUITy HHTUOMUTOPOB OTHOCUTCS OyTHHIMOMN?

1) MONEeKyYISAPHBIN;

2) aHMOHAKTHBHBIH;

3) KaTHOHAKTUBHBIA;

4) mpOTOHUPYIOLIUIICS.

15. TloueMy opraHUYeCKHE KaTHOHBI JIYYIIIEe aJICOPOUPYIOTCS Ha CTaJIM, YeM Ha xkele3e?
1) u3-3a conepkaHus B CTaJIN CEPBI;

2) u3-3a collepKaHus B CTAJIM yIIIEpOa;

3) u3-3a comepxanus B ctanu Gocdopa;

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

Tema 6. BnusiHre CTPYKTYpbl OpraHMYeCKUX COCMHEHUI Ha MHruOupyromme cBoicta. [lepsuunoe» u
«BTOPUYHOE» UHTHOUPOBAHHUE.

Tect

1. Kakoil 3aMeCTUTENb XapaKTEpU3yeTCsl MOJIOKUTEIbHBIM 3HAKOM KOHCTaHThI ['ammera?
1) COCH3,

2) OCH3,

3) NH2;

4) CH3,
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2. B ciydae opraHHYeCKUX HHIMOUTOPOB C KPAaTHBIMHU CBSI3IMHU, KAKMMHU TPOJYKTaMHU OOBSACHSIETCS
BTOPUYHOE MHTUOUpOBaHKE?

1) nponykTraMu NOIMMEPU3ALINY;
2) MpOyKTaMH 3aMEIICHUS;
3) npoayKTaMu MPUCOESAUHECHHUS;
4) UCXOTHBIMU BEUIECTBAMHU.

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

1) ¢ 3xpaHUpOBaHUEM NOBEPXHOCTH;

2) cO CHWKEHHEM IepeHanpsKeHNUs BOI0PO/Ia;

3) c OKHMCIIEHHUEM IOBEPXHOCTH METAILIA,

4) ¢ monuMepu3aIuen MHruouTopa.

4. Kakoli (pyHKIIMOHAIBHBIM aTOM B MOJICKYJIE OPraHUUECKUX MHTHOUTOPOB Hanbosee a3 pekTrBen?

1) Se;

2) O;

3)S;

4)N

5.Yem 00ycnoBII€HO yBEIHMUEHUE HHTUOMPYIOMIMX CBOMCTB MPOU3BOAHBIX OCH3aIbAETHIA [0 OTHOUICHHUIO K
Fe u Ni B kucneIx cpenax?

1) yBenmu4eHHEM IEKTPOHOJOHOPHBIX CBOMCTB 3aMECTUTEIIEH;

2) yMEHBILIEHUEM 3JIEKTPOHOJOHOPHBIX CBOMCTB 3aMECTUTEIEH;

3) yMEHBIIICHUEM DIICKTPOHOAKIICTITOPHBIX CBOMCTB 3aMECTHTEIICH;

4) yBeIMUEHHEM SIIEKTPOHOAKLENTOPHBIX CBOMCTB 3aMECTUTENEH.

6. [Touemy nipu C menbiiel0-5 M akpuiuHUN XJIOpUJ yCKOPSIET KOppo3uro HUkKess u kaamus B 1 M HC1?
1) u3-3a KaTaIUTUUYECKOTo AP PeKTa;

2) u3-3a sKkpanupyromiero ddpdexra;

3) u3-3a SHEPreTUYEecKoro A dexTa;

4) u3-3a MOJIMMEPHU3AIIMOHHOTO Y (deKTa.

7.Kakue He BrioHe 000CHOBAaHHBIE JIOMYIIEHUS COEPKATCS B MPEACTABICHUSAX O BIMSHUN 3JICKTPOHHOM
CTPYKTYpbl HHTUOMTOPOB Ha MHTUOUPOBAaHUE KOPPO3UU?

1) 06 skpanupyromuem 3¢ pexTe UHTUOUTOPOB;
2) 00 sHepreTudeckoM 3 pexTe HHrHOUTOPOB;
3) o EMe-H s¢dexre nuaruéuropos;

4) o xuHEeTHYECKOM 3P (HEeKTe HHTHOUTOPOB.

8. Kak tokxazaHo ydactue BOOpoJa B BOCCTAHOBIEHUH TPOWHOMN CBSI3U MPH aCOPOIIUN HHTHOUTOPOB
allETUJIEHOBOTI'O PsiJia Ha IOBEPXHOCTH JKE€J€3a B KUCIBIX pacTBOpax?

1) o GonbII0# pa3HUIlE B CKOPOCTSAX PACTBOPEHHS METaJljIa, ONPEIEIEHHBIX IPaBUMETPUUIECKIM METOI0M
U 110 00BEMY BBIJICIIMBLIETOCS BOJOPOAA;

2) KaueCTBEHHOM peakilieil Ha IBOWHYIO CBSI3b;

3) 10 OTCYTCTBHUIO BBIJICTICHHUS Ta3000pa3HOTO BOIOPO/A;

4) 10 KOIMYECTBY MOTIIOMIEHHOTO KUCIOPO/a TaHHBIM PAaCTBOPOM.
9. Uto BeIpakaeT ypaBHeHue ['amera?

1) BnusiHME 3aMECTUTENSI B OPraHUYECKOM COECIMHEHUH HAa U3MEHEHUE KOHCTAHTBI CKOPOCTU PEAKIIMH 3TOTO
COCIUHCHHS;

2) BIUSHUE MOTCHITUATIA;
3) BIUSHHUE COCTOSIHUSI TTIOBEPXHOCTHU aJICOPOEHTA HA CKOPOCTH aJCOPOITUU OPTraHUIECKOTO COCTUHEHNS,
4) BIUSHUE COCTaBa PacTBOPA Ha aJICOPOIIUIO0 OPTAaHIMUECKOTO COSTUHEHUSI.

10. Kakue nokazarenbcTBa moayuni [IoJuHT B 0163y BTOPUYHOTO HHTHOWPOBAHMS KOPPO3UH KeJie3a Mpu
HAJIMYUM B PACTBOPaX all€TUIICHOBBIX COCIUHECHMIT?

1) mpucyTCTBHE Ha MOBEPXHOCTU MOJUMEPHBIX IIJICHOK;
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2) IpUCYTCTBUE HA MOBEPXHOCTH XKeEJI€3a AllETUIICHA;

3) nmpucyTCTBHE Ha MOBEPXHOCTH MPONAPTUIOBOTO CIIUPTA;
4) mpUCyTCTBHE HAa MOBEPXHOCTH OKCHIHBIX 00pa30BaHUH.
11.Kakue anmudarnueckne COeTMHEHHS JIyUIIle BCETO aicopoupyrorcs?
1) KuCNOTHI;

2) aMHHBI,

3) a¢upsr;

4) ciupTHI,

12. 3a cyer 4yero BOZHUKAET XeMOCOPOLIUS alleTUIICHOBBIX COCTMHEHUI Ha TOBEPXHOCTH METAJUIOB?
1) 3a cueT pa3pbiBa OHON U3 T — CBS3CH;

2) 3a c4eT JOHOPHO-AKLENTOPHOIO B3aUMOJEHCTBUS;

3) 3a cueT MEKTPOCTATUICCKON CBSI3H;

4) 3a cuer B3aUMOJICUCTBHSI C TOBEPXHOCTHBIMHU OKCHUJIAMH.
13. K kakoMy THUITy HFHTUOUTOPOB OTHOCSITCSI aMUHBI?

1) npoToHupyroMiics;

2) aHMOHAKTHBHBIH;

3) KaTHOHAKTHUBHBIA;

4) MONEKYSPHBIN.

14. TTouemy ADPAK ancopbupyercs myume GAK?

1) u3-3a yBeTMUCHHUS YMCIIa aJCOPOIIMOHHBIX IICHTPOB;

2) u3-3a OoJbIIEH MOJIIPHON MaCCHI;

3) u3-3a TUIparamy;

4) u3-3a rUAPOIIN3a.

15. K xakomy Ty uaru6utopoB orHocurcsi TMBAN?

1) KaTHOHO-aHHMOHOAKTHUBHBIIA;

2) KAaTHOHAKTHBHBIH;

3) aHHOHAKTUBHBIN;

4) MONEKYSPHBIA.

Tewma 8. BiusiHue mpuposl pacTBOPUTENISE HA MHTHOUTOpHOE neicTBue [1AB.

Tecr

1 1. Kaxk onpenensiercs 3apsij1 MOBEpXHOCTH METaJlIa B pacTBope?
1) no pa3Hule MeX1y MNOTEHIIMAJIOM KOPPO3HH U OTEHIIMAJIOM HYJIEBOTO 3apsia;
2) 1o BeJIMYHMHE MMOTEHIINAaa KOPPO3UH;
3) no BeIMYMHE NOTEHIMANa HYJEBOIO 3aps/a;
4) mo cymme NMOTEHIIMAIOB KOPPO3UU U MOTEHIIMAJA HYJIEBOTO 3apsiia;
2. Yro Takoe «pe30HAHCHBIN MOTEHIMAM», 110 HeuaeBy?

1) mepBbIi TOTEHIIMAJI HOHU3AINH COSTUHEHHUS, COOTBETCTBYIOIINA MaKCUMaIbHOM aIcOpOIIMK HAa TAHHOM
MeETamnie;

2) mepBbIi MOTCHIMAT HOHU3AIMH COCTUHEHUS, COOTBETCTBYIOIIMI MUHUMATBHOM aIcopOIMK Ha TaHHOM
MeETamnie;

3) mepBbIi TOTEHIIMANI MOHU3AIMH COCTUHEHHS, COOTBETCTBYIOIIHNMA MOJOKUTEIHPHON acopOIIuy Ha
JIAHHOM MeETAaJIjIe;

4) mepBbBIf TOTCHIIMAT HOHU3AIMH COCTUHEHUS, COOTBETCTBYIOIIMA OTPHUIATEILHON afcOpOITMU Ha TAHHOM
MeTaie.

3. Kakue [TAB, o MmHeHuto ['puropbeBa u JKuIMKa, HY>KHO UCIOJb30BaTh B HEBOJIHBIX CPElaX B KAUECTBE
WHTUOUTOPOB?

1) KaTanUTUYECKUE S]IBI;
2) ¢ MaJIof MOJISIPHOM Maccou;
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3) ¢ MaJIbBIMM TEOMETPUUECKUM pa3MeEPAMH;
4) cnabo pacTBOPUMBIE.

4. Yem onpenensieTcst BKJIaJ XUMUYECKOTO PACTBOPEHUS B OOIIYI0 CKOPOCTh KOPPO3HH METAJIA B
pacTBopax IEKTPOIUTOB?

1) moHu3amue MeTauIa 3a CueT aKTUBHBIX IIEHTPOB C BHICOKOW HEprueit aacopOun pacTBOPUTEIS.
2) MOHHM3AIMEN MeTaslIa 3a CUeT aKTUBHBIX IIEHTPOB C MAJIOK YHEPTHUEH aacopOIIy PaCTBOPUTEIIS;
3) noHM3aIMel MeTallIa 3a CUET aKTUBHBIX LIEHTPOB CO CPEIHEH SHEprHel aacopOIy PacTBOPUTEIIS;

4) noHM3aIMeN MeTaslIa 3a CUeT aKTUBHBIX IIEHTPOB C MAJION M CpeHEN dHEPTUeh aacopOIuu
pPacTBOPHTEIIS,

5. Kakue [TAB, o MmHeHuto ['puropbeBa u JKUIMKa, HY’KHO UCIOJ30BaTh B HEBOJIHBIX CPEIaX B KAUECTBE
WHTUOUTOPOB?

1) ¢ GoIBITUMU TEOMETPUICCKIUMH pa3MEPAMH;

2) ¢ MaJIof MOJISIPHON Maccou;

3) ¢ MaJbIMM F€OMETPHUECKUMU pa3MepaMu;

4) cnabo pacTBOPHMEIE.

6. Koria Ha moBepXHOCTH MeTaJljia IPOUCXOAUT IEKTPOCTaTHUECKas aicopOLMs aHMOHOB U3 pacTBopa?
1) pH.3. < QKop;

2) @H.3. > QKOD;

3) npu @xop > 0;

4) npu exop = 0.

7. Kak BiusieT npupojia pacTBOPUTENIS Ha XapakTep 3aBUCUMOCTH 3auTHOro 3¢ dexra [TIAB ot ero
MOJIIPHOW Macchl?

1) B monsipHOI IPOTOHHOM CpeJie YBEINYUBAETCS C POCTOM MOJIIPHOM MaccChl;

2) B MOJISIPHOM MPOTOHHOM CpeJie YMEHBIIIACTCS C POCTOM MOJISIPHOM MacChl;

3) B ONSPHOM MPOTOHHOMW CpEIE HE 3aBUCUT OT MOJISIPHOM Macchl;

4) 3aBUCUMOCTh OT MOJISIPHOM MacChl U3MEHSIETCSI BO BPEMEHHU.

8. Kak BnusieT mpupoaa pacTBOPUTENS Ha XapaKTep 3aBUCUMOCTH 3aiuTHOTO 3¢ dexra [TAB ot ero
MOJIIPHOW Macchl?

1) B HENONSAPHOM aNPOTOHHOMN CPENE YMEHBIIAETCSA C POCTOM MOJIIPHON MacChl;

2) B HETIOJISIPHOM alPOTOHHOM CpeJie YBEIIMUNBAETCSI C POCTOM MOJISIPHOW MacCHhI;

3) B HENOJISAPHOM alIPOTOHHOM CpeZie HE 3aBUCUT OT MOJIIPHON MacChl;

4) 3aBUCHUMOCTH OT MOJISIPHOM MacChl U3MEHSETCS BO BPEMEHHU.

9. Kak BiusieT OKucIIeHHE MOBEPXHOCTH METaljIa Ha aJICOPOLIMI0 OPraHUUECKUX COSTUHEHUNA?
1) ymensbIaer;

2) yBEJINYUBAET;

3) He BIUsET;

4) 3aBUCHT OT COCTaBa CpEAbI.

10. B yem cymHoCTb BIUsIHUSA BOAbI Ha B3auMozeiicTere [IAB ¢ MeTtaiiom, cornacHo SIMTOHCKUM
KOPpO3UOHUCTaM?

1) B anmcopOumu BObI HA TTOB-TH METAJLIA;
2) Bo B3auMozeiicteuu I[TAB ¢ Bogoii;

3) B IuccOIMaIiy BOIBL;

4) B rugparauuu [1AB.

11. KakoBo mHeHue [ puropbeBa u DKUIIMKa OTHOCUTEIBLHO CHHEPTH3Ma KaTUOHHBIX opranndeckux [IAB u
KJ B ciupToBBIX cpenax.

1) HuKe, 4yeM B BOJIHBIX Cpelax;

2) BBbIIIE, YEM B BOJHBIX CPEAX;

3) OIMHAKOBO C BOJHBIMH CpPEIaMU;

4) BecpMa 3 PEKTHBEH.

12. Kakue meTamipl MOKHO Ha3BaTh CObBOMUIHLHBIMHE?
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1) y xotopbeix AGazac pactBopurens < 0;
2) AGanc pactBopurens = 0;
3) AGanc pactBopurens > 0;
4) AGanc pactBopurens =10
13. Tlouemy nipu OONBINIUX CTETICHSX 3aMOTHEHUs oBepxHOCTH [TAB, onpeneeHHbIX eMKOCTHEIMHU
n3MepeHusMu (0eMk), 3¢ ekt THruOupoBaHus OBIBAET HE3HAUYUTEIIBHBIM?

1) T.x. OeMK He uneHTHuYHa 0, OTBETCTBEHHOM 33 KAaKOH-TO OMPEAETICHHBIN d3PPEKT TOPMOKEHHUS;

2) u3-3a HEMPaBUIILHOTO U3MEPEHUS OEeMK;

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

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

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

1) 1151 OLIEHKW MHTHOMPYIONTUX CBOMCTB OPTaHMYECKUX COCTMHCHUA;

2) 1St OLICHKU COCTOSIHHSI IOBEPXHOCTH METaJlia;

3) AJis OLIEHKU BIUSHUS MIPUPOJIBI PACTBOPUTENSI HA HHTUOUpYIOIlee AeCTBHE OpraHN4YeCKUX COeIMHEHUM;
4) nst OLICHKU 3apsiJia MOBEPXHOCTU METasLja.

15. KakoB kputepuii coibBOQHIBHOCTH METAIIJIOB C BEICOKOHM HEprUei afcopOIuu pacTBOpUTES?
1) nectpykuus ancopOoUpOBaHHOTO PACTBOPUTEIIS;

2) HeMCCOIMaTHUBHAS afICOPOITUS PACTBOPUTEIIS;

3) nuccouumaTtuBHas aJIcoOpOLUs paCTBOPHUTEINS;

4) mopsigok o H+-monam pasen 0.

4.3 IIpomexxyTouHast aTTeCTalU 110 AUCITUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa

Tunossbie Bonpocsl 3k3amena (IIK-1, IK-2)
1. Poip cocTrosHus MOJICKYJI paCTBOPUTCIIA B IIPOLECCAX NOHU3AIINU MCTAJIOB.

2. JluccomnuatuBHas UM HEIUCCOLIMATHBHAS aJCcOpOIUs MOJEKYJ PacTBOPHUTENS B Mpolieccax MOHMU3AIHNU
COJIbBO(HMIIBHBIX METAJIOB.

3. MexaHu3M MOHHU3AIUN COTBBOPOOHBIX METAILIOB.
4. OO6nacTy MpUMEHEHHsI THTHOUTOPOB KHUCIOTHONH KOPPO3HH.

5. Tlytu BO3AEHCTBUS WHTHOMTOPOB HA KOPPO3WOHHBIM Tporecc. BIIOKMPOBOUHBIN M SHEPTreTUYECKUI
3¢ dexTsI.

Tunosknle 3agaHus

1. Ha ocHOBE KMHETHYECKON U30TEPMBI 11 SKCIIOHEHIINATIbHO-HEOJHOPOJHON TOBEPXHOCTH U BBIPAXKEHHUS
Il CKOPOCTH IpoIecca MPpH HATUYHH TOIBKO OJIOKUPOBOYHOTO JACHCTBUS HHTMOUTOPA BHIBECTH
BbIpa)KEHHUE, MTO3BOJISIONIEE MOYYUTh MPSIMOIUHEHHYIO TpadruecKyro 3aBUCUMOCTb. [locTpouTs rpaduxk.

2. Ilpu ckopoctu koppo3uu xkene3a B armochepe 0,07 r/(cM2-TOI) € y4eTOM, UTO MPOIIECC UIET C
KHUCJIOPOIHOM nenosisipusanueit u ¢ oopazoBanueM Fe(OH)3, paccunTtaTh KOIMYECTBO KUCIOPO/A,
HEOOX0IMMOe ISl TIPOTEKAHMsI ITpoIiecca.

3. CKOopoCTh KOPPO3UHU ATIOMHUHMS JIETOM B Tponukax npu cpeanei remneparype 30 oC cocrasnser 0,25
r/(M2-Tox). KakoBa CKOpOCTh KOPPO3UU OCEHBIO TIPU CPEHEN TeMIieparype 20 oC, ecnu
TeMneparypHbIid Koadpurment pasex 0,5.

4. CkopoCTh KOPpPO3UH METaJlJIa B HEMHTHOMPOBAHHOM pacTBope paBHa 0,1 /(M2 1). UHTHOUTODP BBI3BIBACT
TopMokeHue ¢ y=20. UeMy paBHa CKOPOCTh KOPPO3UHU B MHTHOMPOBAHHOM pacTBOpe?

TunoBble 3aganus s sxk3amena (IIK-1, ITK-2)
Tunosble TeCTOBBIE 3aJAHUA

1. Kaxkoe u3 ypaBHEHHUIA OTpakaeT AeHCcTBHUE TOJIBKO 1 — addexra B MHTHOUTOpHOM 3amuTte?
) 1g v =K®;
2)lgy=1g¥;
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3)Igy=1g C+K®0;
4) Ayl =K’0

2. Urto xapakTepusyeT KOHCTAaHTa «a» B YPaBHEHUH HU30TepMbI agcopoumu Opymknna?
1) B3anMoeilicTBHE MeKIY a1COPOUPOBAHHBIMH YACTUIIAMM;

2) KOHCTaHTY aJICOPOIIMOHHOTO PAaBHOBECHS,

3) PHEpPreTUYECKY0 HEOAHOPOAHOCTh IOBEPXHOCTH;

4) TadeneBCKU HAKJIOH MOJSPU3ALMOHHBIX KPUBBIX.

3. K xakoMy TUIy OTHOCUTCSI HHTHOUTOP TPUMETHIOCH3MIIAMMOHUANOANT?
1) KAaTHOHO-AaHMOHOAKTHBHBIIA;

2) aHMOHAKTHBHBIH;

3) MonEKyISAPHBIL;

4) MPOTOHUPYIOIIHIACS.

4. 3a cuer kakoro 3¢ ¢ekra 106aBka rajJoreHU-HOHOB K CEPHOKHCIIOMY PAaCTBOPY MOBBIIIACT
nepeHanpsbkeHue Boaopoaa Ha Fe?

1) y1-a¢dexr;

2) GJIOKHUPOBKA;

3) uamenenue 3Hepruu cesizu Hanc ¢ Fe;
4) xunetnyeckuii 3¢ pexT.

TumnoBbie BONPOCHI KOJUIOKBHYMOB

1. quccommaruBHas aacopOius MP Ha moBepxHocTH MeTaia. [Topsiiok peakiuu o noHaM BOJOPO/Ia.

2. BeiBoz BbIpakeHUH 1 K03 (UIIEHTa TOPMOKEHHUST KaTOJHOTO MPOLEcca U CKOPOCTH KOPPO3UHU B
LIEJIOM TIpU OJIOKUPOBOYHOM H Y 1-3ddexrax.

3. IIpoGneMsl, CBsI3aHHBIE C ONPEICIICHUEM CTEIICHN 3alI0JTHEHUS IIOBEPXHOCTH MHIHOUTOpOM ® Ha
MeTallie, KOPPOAUPYIOLEM B MHTHOMPOBAHHOMN Cpeie.

4. Ananu3 pana usotepm agcopouun [T1AB Ha meTannax.
5. [lepBuuHOE ¥ BTOPUYHOEC HHTUOUPOBAHUE

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHU) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

IK-1 JleMOHCTpUpYEeT  3HAaHME  MEXaHW3Ma  JICUCTBUS ~ HamOosee
pPacnpoCTPaHEHHBIX HHTUOMTOPOB KOPPO3WH, B3aHUMOCBSI3U HUX
CTPOCHHMS M 3aITUTHOMN d(PPEKTUBHOCTH.
[Ipennaraer  MeTOOMKM  JUIsl  PELIEHUS  TEOPETUUYECKUX U
MPaKTUYECKUX 3aJad MO0 MOAO0OpY HHTHMOUTOPOB KOPPO3UM JUIS
pa3IMYHBIX Cpell M pacyeTry MX 3amuTHoro aeiictBus. CrocoOeH
MIPOM3BOAMUTH PACUEThl MapaMETPOB AIEKTPOXUMHUECKOH KOpPpO3Un
OTIIHYHOY MpU MOMOIIM CHEIHAIU3HUPOBAHHOTO IMPOTPAMHOIO OOeCTeyeHUs.
(85 - 100 6ammoB) OTBET MOCTPOEH JIOTMYHO, MaTepuai H3JaraeTcs YeTKO, SICHO,
XOPOIIHUM S3BIKOM, apTYMEHTHUPOBAHO.

I1K-2 YMeeT npUMEHSTh OCHOBHBIC TOJIOKEHUS TEOPUHM WHTHOHM-POBAHUS
KOPPO3UH [UIS PEIICHHUS MPAKTUYCCKUX M TEOPE-TUYECKHX 3a/1ad 10
3alIUTe METAJUIOB.
Bomnpocsl, 3aaBaemble MpernogaBareieM, He BRI3bIBAIOT 3aTPYyIHEHHHA
OTBET MOCTPOCH JIOTMYHO, MaTepuan H3JIaraeTcsl YEeTKO, SICHO,
XOPOIIUM SI3BIKOM
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JleMOHCTpUpYeT  3HAaHME  MeXaHu3Ma JIeHCTBUS ~ HauOolee
pacrpoCTpaHEHHBIX HHTUOUTOPOB KOPPO3WH, B3aWMOCBSI3M  HX
CTPOCHHUS U 3aIUTHOHN 3(h(HEeKTUBHOCTH.

YMeeT NPUMEHSATh TOTOBbIE METOAMKH JJISl PELICHUS TEOPETHUECKUX
U TIPaKTHYECKUX 3aad IO MOAOO0PY HMHTHMOUTOPOB KOPPO3UHU IS
Pa3NUYHBIX CPEI U pacuyeTy UX 3amuTHOro aeicteus. CriocobeH
MPOU3BOJUTH PAacyeThl MMapaMeTPOB IIEKTPOXUMHUECKONH KOPPO3UH
IIPY TIOMOIIH CHIEIHATU3UPOBAHHOTO IPOTPAMHOTO 00eCTIeUeHHS
OTBeT TMOCTPOEH JIOTMYHO, Marepuans  XOPOIIUM  SI3BIKOM,
apryMEHTHPOBAHO.

YMeeT aHaIM3UpOBaTh TOTOBBIE METOIUKH, Ipe/ularaeMble s
pelIeHUs] TPAKTHUECKUX M TEOPETHYECKHX 3ajad I0 3aluTe
METaJUIOB M BbIOUMparh HambOonee dS((HEKTUBHYIO B JIaHHBIX
YCIIOBHUSIX.

Bonpocsl,  3amaBaeMmble  NpemnogaBaTeNeM,  HE  BBI3BIBAIOT
3HAUUTENbHBIX 3aTPyIHEHUI

OTBeT NOCTPOEH JIOTUYHO, MaTepHajl U3JIaraeTCsl XOPOIIUM S3bIKOM

JIeMOHCTpUpYET 3HAHME MEXaHW3Ma  JEHUCTBUS  OTICIbHBIX
WHTHOUTOPOB KOPPO3WU M METOMOB OINPEACTCHUS WX 3alUTHON
3¢ (heKTUBHOCTH.

HeyBepenHno mepeuuncisier (akTOpbl, YYHTHIBAEMBbIC IMPHU MOAO0PE
WHTHOUTOPOB KOPPO3WU ISl PA3NIMYHBIX CpPEl € pacuery ux
3amuTHOTO AeiicTBrsi. ClIOCOOCH MPOU3BOANTH PACUEThI IAPAMETPOB
ANEKTPOXUMHUYECKON KOPPO3UU MPHU MOMOIIH CIIEIHATU3UPOBAHHOTO
MIPOrpaMHOT0 00ECIICUCHUS

OTBeT He Bcerma JIOTMYHO BBICTPOCH, Marepuan usjaraercs 0es3
MPUMEHEHUS HAYYHON TEPMUHOJIOTHH.

HeyBepenHo BbIOMpaeT TOTOBBIE METOIMKH, IpeJlaraeMble IJis
peuieHusl NPAKTUYECKUX M TEOPETHYECKUX 3a4ad [0 3alluTe
METAJIJIOB

Bormpocsl, 3axaBaemble IIPENOAaBaTEIEM, BbI3bIBAIOT 3aTPYAHECHUS
OTBerT He Bcerga JIOIMYHO BBICTPOCH, MaTepuasl H3iaraercs 0e3
IIPUMEHEHHUs] HAy4YHO! TEPMHUHOJIOTUU.

[Toka3piBaeT cnaOblii ypOBEeHb MPOQECCUOHATBHBIX 3HAHHWHA, HE
MOXET OTBETUTh Ha BONpoC. HeyBepeHHO W  JIOTMYECKH
HETIOCJIeI0BaTeNIFHO U3jIaraeT Marepuai. He crmocoOeH mpou3BOIUTh
pacyeTsl MmapaMeTpoB MEKTPOXUMUYECKON KOPPO3UH MPH TTOMOIIH
CTEeMATM3UPOBAHHOTO TPOrpaMHOro obecrneueHus. HenpaBmibsHO
OTBEUAET Ha TMOCTABJICHHBIC BOIIPOCKHI WIIH 3aTPYIHSETCS] C OTBETOM.

IK-1
«XOPOIIIO

(70 - 84 6amnoB)
IK-2
IK-1

«YZIOBJIETBOPUTEIHHON

(50 - 69 6amnoB)
IK-2
IK-1

«HEYIOBICTBOPUTEILHOY

(menee 50 6amioB) IK-2

He opueHTHpyeTCs B OCHOBHBIX TEOPETHYECKHX KOHLEHLHUAX,
JeKAllUX B OCHOBE WHTUOMPOBAHUS KOPPO3MHM METAIIOB, B
pe3ylbTare 4Yero He CIOCOOCH pellaTh MpaKTHUECKUe 3ajadu
JUCLUIIINHBL.

HenpaBuibHO  OoTBe4aeT Ha  IIOCTABIEHHBIE  BOIPOCH  WIH
3aTPYAHSETCS ¢ OTBETOM

5. MeTonnueckue ykazaHusi AJ1s1 00y4al0IIUXCS 110 OCBOCHUIO M CHUILTUHBI (MOLYJIs)
5.1 MeTtoandeckue yka3aHus 110 OPTaHU3aIlN CaAMOCTOSTEIBHOM PabO0ThI 00YUYaIOIIUXCSI:

[Tpuctynas K M3Y4YEHUIO AMCLUMIUIMHBI, B TEPBYIO Odepenb OOydaromMMCS HEOOXOIUMO O3HAKOMMTHCS
copepkanueM paboueit mporpammbl nuctmruinabl (PIT[), xotopas ompexnensier coiep:kanue, oObeM, a
TaKKe MOPAIOK N3yUEHHsI U TIPENoAaBaHus y4eOHOU AUCIUIUINHBI, €€ pa3/elia, YacTH.



Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HHH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHasibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bIi TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HU3AAHUS HCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenrnoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTUYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpPOC MOXKET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIBHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;
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- IOJTHOTA U TIIyOuHa OTBETA;
- CO3HATEJIBHOCTh OTBETA;
- JIOTMIKA U3JI0KEHUsI MaTepuaa;
- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTAaBICHHON yueOHOil 3a1auy;
- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMH U TEXHUYECKUX CPEICTB IPH
OTBETE;
- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepHaa;
- PalIMOHAJILHOCTb HUCIIOJIB30BaHUS BPEMEHH, OTBEJICHHOIO HA 3a/laHNE.
YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3

BOIPOCOB MPAKTHYECKOTO 3aHATHUSA. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueid HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAlUN: AKTYaJIbHOCTh TEMBI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PECypChl. COOTBETCTBHUE CONEPXKAHHS M JUTEPATyphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (popMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3a1adam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTbH MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAMU: 00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpapUKd W aHWMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH O(GOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)XHOCTH MTPOTPAMMHO# CpEJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIOIEHHE PErIaMEeHTa, SMOIMOHAIBHOCTh, YMEHHE
OTBETHTBH Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIC, TITyOOKHE 1 TIOHBIC 3HAHUS 110 BCEM pa3JieiaM IPOTrPaMMBI:
- COIep’KaHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHuss cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHOKCHHS
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh NMPUHUMAEMbBIX PEUICHHH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.
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