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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn I/I'A.
Bnageney, Myuybinos KU.A.
HpeHOI[aBaTeJIL WaeHTuduraTop R2ab9c545-PutsylovIiA-7a96334f HyHBI_]IOB
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB w Ceepenua o Bnagensue L3N M3
00pa3oBaTeIbHOI Tmperan Tianckan V.
HpOrpaMMbI MaeArngrarop R3db6324d-Lanskyall-6f410db9 W.N. Jlanckas
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

o CeegeHus o Bnagensue L3N M3K H B
3aBeHyIOH-IHH . Bnageney Kynewos H.B. T
BBIHyCKaIOH_[eI/I Kaq)e[[pbl WaeHTuduraTop Re9c42de9-KuleshovNV-bc390edd Ky_]'[eI_HOB

(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-3 CnocobeH k 00ecrieueHnI0 TEXHOJIOTHYECKON, TPOU3BOJICTBEHHOM U TPYIOBOM

JUCUUIUIMHBI IPU SKCIUTyaTallid aBTOHOMHBIX SHEPTeTUYECKUX CUCTEM U UX JIEMEHTOB
N]I-1 cobmromaer npaBuiia TEXHOJOTUUECKOW U MTPOU3BOCTBEHHOMN AUCITUIUIMHBI TIPH
AKCIUTyaTallid aBTOHOMHBIX YHEPTeTUYECKUX CUCTEM U X SJIEMEHTOB

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuuu: ITucemMenHas padora
1. Bnusinue pH cpenpl Ha mpolece 3JeKTpOXUMUYECKON Koppo3un. MaTtepraabHbIi pacyer.
(PacuerHo-rpaduueckas pabora)
2. OnpeneneHye TEpMOAMHAMUYECKON BEPOSATHOCTH IPOTEKAHUS AJIEKTPOXUMUYECKON
KOPPO3MHU IpH 33aHHBIX ycnoBusx. 6) D/1C u nonspuszanus 3J1eKTpo0B KOPOTKO3aMKHYTOT'O
I'D. (PacueTHO-Tpaduueckas padora)
3. TepMonrHaMuKa ra3oBoi KOppo3uu. BinsiHue napuuaabHOro JaBiIcHUs OKUCIUTEN Ha
TE€pPMO-IMHAMUKY T'a30BOro kopposuu. 2) Tepmoaunamuka razooit koppo3uu. O0nactb
TeMIeparyp IpoTeKaHus npoliecca razoBoil kopposuu. 3) TepMoanHaMuKa XUMUYECKON
KOppo3uu. BiusiHue Temneparypsl Ha TEpMOAMHAMUKY XMMHUECKOH Koppo3uu. (PacuerHo-
rpaguydeckas pabora)
4. DnekTpoXxuMudeckasi KOppo3Hs B €CTECTBEHHBIX U MPOMBIIUIEHHBIX ycioBusX. (PacueTHo-
rpaguydeckas pabora)

BPC nucuuminHbl

6 cemecTp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Nupekc KM- | KM- | KM- | KM-
Paznen qucuumimHbl KM- 1 5 3 4

Cpox KM: 4 8 12 13

OO1m1ast xapakTepUCTHKA MPOLIECCOB KOppo3uu. Beenenue B
JUCIUIUINHY. XUMUYecKasi KOppo3us

OO1m1ast xapakTepUCTHKA IPOLIECCOB KOppo3uu. Beenenue B
JUCIUIUINHY. XUMUYecKasi KOppo3us

TCpMOI[I/IHaMI/IKa N KMHCTHUKA BHCKTpOXHMquCKOﬁ KOppo3uunu

TCpMOI[I/IHaMI/IKa N KMHCTHUKA BHCKTpOXHMquCKOﬁ KOppo3uunu +

MeToas! 3alIUTEl METAJIJIOB OT BHCKTPOXHMHHCCKOﬁ KOppo3nuu

MeToabl 3alUTHl METAJLIOB OT 3JEKTPOXUMHYECKON KOPPO3UN +




DNIEKTPOXUMHUYECKast KOPPO3HUsI B €CTECTBEHHBIX U
MPOMBIIUICHHBIX YCIOBUAX. 3aKIIOYEHUE N0 TUCHUILIINHE

:‘)J'IeKTpOXI/IMI/ILICCKaH KOppoO3us B €CCTCCTBEHHBIX U
IMPOMBIIIJICHHBIX YCJIIOBUAX. 3aKII0uYcHUE 10 JUCHUIIIINHEC

Bec KM:

25

25

25

25

$O061as yacte/J1j1s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
I1K-3 N-1nk-3 cobmoaer | 3HATh: TepmoauHaMuKa ra30Boil KOppo3uu. BivsHue mapuuaaisHOTO JaBICHUS
npaBwiia TexHoJoruueckoi | [IpaBuia TEXHOJOTMYECKON | OKHUCIHUTENS Ha TEPMO-IMHAMHKY ra30Boro kopposuu. 2) TepMoanHaMuka
u MIPOU3BOJICTBEHHOM | U MPOU3BOJCTBEHHOMN ra3zoBoil koppo3uu. O6nacTb TeMIiepaTyp MpOTEKaHUs IIpoliecca ra30Boi
JUCITUTLIAHBI OpH | TUCHUIUTMHBI IPU kopposuu. 3) TepmonuHamuka XuMHUECKON Koppo3un. BriusHue

SKCILTyaTallukid aBTOHOMHBIX
OHCPICTHYCCKUX CHCTEM H
HX 3JICMCHTOB

IKCILTyaTaIlliy aBTOHOMHBIX
SHEPreTHYECKUX CHUCTEM U
UX DJIIEMEHTOB C LENBIO
MUHUMU3ALUN TTIpoIecca
KOPpO3HUH

[IepeueHb OCHOBHBIX
MaTEepHUaJIOB U BEIICCTB
WCIOJIb3YEMBIX IS
MUHUMU3AIHAN TIpoIecca
KOPpO3HUH

OcHoBHbIE METOBI OOPHOBI
C KOppPO3HEN METAIIOB
TEXHOJIOTUIECKOTO
o0opynoBaHus

Croco0bI MUHUMH3ALINH
KOPPO3HOHHOT'O U3HOCA
TEXHOJIOTUIECKOTO
obopynoBaHus

YMers:

Cobnronate npaBuiia
TEXHOJIOTHYECKON U

TEMIIepaTypbl Ha TEPMOAMHAMUKY XUMHUYECKOU Kopposuu. (PacueTHo-
rpadgudeckas padbora)

Bimmstaue pH cpensl Ha nmpornece 21€KTpOXUMHUYECKON KOPPO3HUH.
MarepuanbHsiii pacuet. (PacueTHo-rpaduueckas padota)
Omnpenenenne TEPMOJMHAMUYIECKON BEPOSATHOCTH MPOTEKAHUS
IEKTPOXUMUYECKON KOPPO3UH MPH 33JaHHbIX ycioBusx. 6) 3/C u
MOJISIPU3AITUS AJIEKTPOI0B KopoTko3aMkHyToro I'3. (PacuerHo-
rpagudeckas pabora)

DIEKTPOXUMHYECKAs! KOPPO3US B €CTECTBEHHBIX W MTPOMBIIIICHHBIX
ycnoBusx. (Pacuetno-rpaduueckas padora)




MPOU3BOACTBEHHOMN
JUCIUIUIAHBI IPU
9KCILTyaTalluy aBTOHOMHBIX
SHEPreTHYECKUX CUCTEM U
UX 2JIEMEHTOB

OueHuTb NoTpeOHOCTh
9HEProoOBEKTA B BEIIECTBAX
U MaTepuanax,
HCIIOJIb3YEMBIX JJIs
MHUHUMU3ALUN TTIpoIecca
KOppo3uu

OpranuszoBatb
IIPOU3BOJCTBEHHBIN IIPOLIECC
C MUHUMAaJIbHBIM
KOPPO3HOHHBIM U3HOCOM
TEXHOJOTHYECKOT0
o0opyoBaHUsA

[Ipennarate MepoOnpUsITHS
110 MMHUMHM3AIMH IIpoliecca
KOPPO3HHU U OLIEHUBATh MX
3¢ PeKTUBHOCTH
Hcnonp30BaTh COBPEMEHHBIE
(U3UKO-XMMHYECKHE
METObI M Ja00opaTOpHOE
o0opyoBaHue It
HCCIIEIOBaHMsI Ipolecca
KOPpPO3UH U OLEHKU

3¢ (HEeKTHBHOCTH
MIPUMEHSIEMBIX
AHTUKOPPO3HOHHBIX
MEpONPHUITHI

YMeTb KOHCOUIUPOBATh U
o0pabaThIBaTh pe3yJbTaThl




HKCHEPUMEHTA, TOAOUPATh
HaubOosee 3 PeKTUBHBIC
MaTepHaJIbl U CIIOCOOBI
00pBOBI ¢ KOppo3ueH




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. TepmoannaMuka ra3oBoii kKoppo3uu. BiusiHue napuuaabHOro AaBJIeHUs!

OKHUCJIUTEIA HA TEPMO-AUHAMUKY Ia3oBOro KOppo3uu. 2) TepMouuHaMmca ra3oBoii

koppo3uu. O06JacTh TeMIepaTyp NPOTEKAHUS NMPOLIECCa ra30Boii KOPpPo3um. 3)
TepMoaguHaMHKa XUMU4YECKOH Koppo3uu. Biusinue TeMnepatrypbl Ha TEPMOAMHAMUKY

XHMHYECKOH KOPPO3HH.

®opmbl peanuzanuu: [lucemennas padora
Tun koHTpoABLHOrO0 Meponpusitusi: Pacuerno-rpaguueckas padora
Bec koHTpObHOrO0 MeponpustTusi B BPC: 25

IIpouenypa mnpoBeleHHs] KOHTPOJIbHOI0 MepPONPUATHS:

JOMAIIHETO 3aaHus

KpaTkoe conep:kanue 3a1aHusi:

PabGora BeImonHSETCS B (opme

Pabota opuenTupoBaHa Ha IPOBEPKY 3HAHUH B 00J1aCTH XUMHUYECKON KOPPO3UH

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3nath: OCHOBHBIE METOJBI OOPHOBI
c KOppo3uen METaJIOB
TEXHOJIOTMYECKOro 000py10BaHuUs

1.0mnpenenure TepMOIMHAMHYECKYIO BO3MOXKHOCTD
ra3oBOi KOPpO3UHU MeTaunueckoro uzaenus (M) mpu
napiuaibHOM JaBlieHuu Kuciopoaa pO2 u remreparype
T. CocraBbTe ypaBHEHUS MpolieccoB. Yem ompenemnseTcs
MpoLecc ra3oBoil KOppo3uu M nociie Hayasna
okucnenusa? Kakue emie ra3bl MOTYT BBI3BaTh KOPPO3HUIO
JAHHOTO MeTalIa MpU TeX ke ycnoBusax? Onpenenure
napiuanbHOe JaBICHUE KHUCIOopOoa, IPU KOTOPOM
MpeKpamaeTcst KOppo3us JaHHOTO MeTala Py JaHHOM
T.

2.0npenenute 001acTh TEMIEPATyp, B KOTOPOH
HEBO3MO>KHA ra30Basi KOppo3us MeTasia M mog
neiictBueM okuciutens OX B CTaHAAPTHBIX YCIOBUSX.
CocraBbTe ypaBHeHHUs npoiieccoB. Kakoit merann
OTHOCHTEIIHO YCTOWYHUB B CPEJIE 3TOTO OKUCITUTEIIS.

VYMmers: Hcnons3o0BaTh
COBPEMEHHBIE ¢buznko-
XUMHUYECKHUE METOBI u

nabopaTopHoe 000pyAOBaHHE I
UCCIIEIOBaHMsI ITPOLEcca KOPPO3UH

1.0npenenure TEPMOIUHAMUYECKYIO BO3MOKHOCTD
ra3oBOi KOPPO3UHU MeTauTnueckoro uzaenus (M) mpu
napIuaibHOM J1aBlieHuH Kuciopoaa pO2 u teMmreparype
T. CocraBbTe ypaBHEHUS MPOIIECCOB.

u OLICHKHU 3P PEKTUBHOCTH

MPUMEHSIEMbIX aHTUKOPPO3MOHHBIX

MEPOINIPUATHN

YMers: OpranunszoBatb 1.Onpenenure TEPMOANHAMUAYECKYIO BO3MOKHOCTD
IIPOM3BOJCTBEHHBIH  TpoIlECC € XUMHYECKON KOPPO3UHU METAJUINYECKOro u3aenus M B
MHUHUMAJIbHBIM KOPPO3HOHHBIM HE3JIEKTPONPOBOIHON Cpee, COACpIKAIIEH

M3HOCOM TEXHOJIOTMYECKOT 0 KOppo3noHHOonacHble npumecu Ox npu tremneparype T
o0opynoBaHus B CTaHJAPTHBIX ycioBuAX. CocTaBbTe ypaBHEHUS

IIPOLCCCOB.




Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MTOJIHOM 00bEME WITH BBITIOJIHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

KM-2. Bausinue pH cpeabl Ha nmpouecc 3JIeKTPOXMMHYECKOH KOPpPO3HH.
MarepuaabHBIH pacyer.

®opmbl peaausanun: [lucemennas padbora

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuetno-rpaguueckas padora

Bec konTposbHOro meponpustusi B BPC: 25

IIpoueaypa mnpoBeaeHHs KOHTPOJIbHOro Meponpusitusa: PaGora BeimonHsieTcs B (opme
JIOMAIIHETO 3a1aHUS

Kpartkoe cogepxanue 3a1aHusi:
Pabora opreHTHpOBaHA Ha MPOBEPKY 3HAHUI B 00JIACTH IICKTPOXUMUICCKOU KOPO3H

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: [lepeuerr ~ OCHOBHBIX
MaTepuasoB u BEIIIECTB
UCTIOJIE3YEMBIX JIJIT MUHUMHU3AINN
npoliecca Koppo3uu

1.Hamucatp ypaBHEHUS 3JEKTPOXUMHUYECKON KOPPO3UU
CIUIaBa IIpH 3aaHHOM pH cpensl. YcioBus
cranaaptable, T=298K. CkoabKko 1 Kakoro mMerauia (Mr)
IIPOKOPPOAUPOBAJIO, ECIIU B MPOLIECCE KOPPO3UU
nornotuiock VO2 M kuciaopojaa u Beiaenmiocs VH2
M1 Bogopoza. Onpenenure, ueMy paBHO cuja
KOPPO3HOHHOI'O TOKA, €CIIH MPOI0JKUTEIBHOCTD
Koppo3uu t MUHYT. [Ipemioxkure aHOTHOE U KAaTOAHOE
MTOKPBITHUS JJIS1 3aLUTHI CIIaBa OT IEKTPOXHUM.
KOPPO3HHU.

VYmers:  CoOmojath  MpaBumiia
TEXHOJIOTUYECKOM U

1.0npenenure TEPMOIUHAMUYECKYIO BO3MOKHOCTD
XUMHYECKON KOPPO3UH METAJNINYECKOro u3aenus M B

IMPON3BOACTB CHHOU JUCHUITIIMHBI
Ipu SKCIITyaTalluhd aBTOHOMHBIX
SQHEPIrCTUYCCKUX CHUCTEM U HUX
9JICMCHTOB

HE3JIEKTPONPOBOIHON Cpee, COACpIKAIICH
KOppo3uoHHOoonacHble npumecu Ox nipu temneparype T
B CTAaHAAPTHBIX YCJIOBUAX. CocraBbTe YpaBHCHUA
ITPOLIECCOB.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIIU 3ajaHue
BBITIOJTHEHO B MOJTHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABICHHUE JJISl PEIICHUS 3314

Ouenxa: 3

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJ]aHuE PEUMYIIECTBEHHO BBITIOJIHEHO

KM-3. OnpenesieHne TepMOAMHAMUYECKOIl BEPOSITHOCTH POTEKAHMUS

3JIEKTPOXUMHYECKOH KOPPO3HH NPH 3aJaHHBIX YcJ0BUAX. 6) D C u moasspuszanus

3JIEKTPOA0B KOPOTKO3aMKHYyTOro I'J.

®opmbl peaquzanun: [TuceMennas padora

Tun KOHTPOIbHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec koutposbHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHHs] KOHTPOJIbHOr0 MepomnmpusaTus: PaGorta BemonHsIeTCS B (dopMme

JOMAIIHETO 3aJaHusA

KpaTKOC CoA€cpKaHHuE 3aJaHUA:

Pabota opueHTHpOBaHa HA TPOBEPKY 3HAHUI B 00JIACTH DIIEKTPOXUMUYECKONH KOPPO3IUU

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3Hath: CrHocoObl MHUHHUMM3AIUH
KOPPO3UOHHOIO n3HOCa
TEXHOJIOTMYECKOro 000py10BaHuUs

1.0npenenuTh BO3MOKHOCTD AJIEKTPOXUMUYECKON
KOPPO3UH U3JEHs U3 3alaHHOr0 MeTaia M B 3a1aHHOM
pacTBOpE AIEKTPOIIUTA IIPH 33JaHHON TeMIepaType mpu
OTHOCHTEJIbHBIX MapIHaIbHbBIX JaBICHUIX ra3oB pH2 u
pO2. Hamucarb ypaBHEHHsI aHOJJHOT'O M KaTOIHOTO
MIPOIIECCOB.

YwMmers: Ilpemnarate MeponpusaTUs
o MUHHMMH3ALUN mpouecca
KOppO3MM M  OLEHUBATh  HX
3¢ (PEeKTUBHOCTH

1.0npenenuts BO3MOKHOCTD IEKTPOXUMUYECKON
KOPPO3HH C BOAOPOIHOM AEMONSpU3aluen U3AEIus U3
3a/IaHHOTO CILJIaBa B 33JJaHHOM PacTBOPE JIEKTPOJIUTA.
Kax n3menurcs 3/1C xoppo3uonHoro I'D B pe3ynbrare
KOHIICHTPAllMOHHOM MOJSPU3aLUK aHOa, €CIIU
KOHIeHTpalus nona Mn+ Bo3zpocia o Cmn+ ?
[lepenanpsixeHue BblICIEHUS BOJIOPOJA HA KATOAHOM
MeTaJljie NP IVIOTHOCTU TOKA 1IKOP pacCUUTaTh C YUYETOM

(I

KOHCTaHT “a” 1 “‘b” ypaBHeHus Tadens.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3aJjaHKe
BBITIOJTHEHO B MOJTHOM 00BEME HJIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHkKa "Xopoo" BHICTaBISETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenxka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50

10




Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BBITIOJHEHO

KM-4. JiekTpoXuMH4ecKasi KOPpPo3usi B €CTECTBEHHbIX U IPOMbIIIEHHBIX YCJIOBHUSIX.

®opmbl peaauzanuu: [luceMennas padora

Tun koHTpOABLHOr0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25

IIpouenypa mnpoBeaeHHsi KOHTPOJbHOro Meponpusitusa: PaGora BeimonHseTcs B (opme

JOMAIIHETO 3adaHus

KpaTkoe conep:kanue 3a1aHusi:

Pabota opreHTHpOBaHA Ha MPOBEPKY 3HAHUN B 001ACTH IEKTPOXUMUYECKON KOPPO3UH B
€CTECTBEHHBIX U MIPOMBIIUICHHBIX YCIOBHUSX.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3nath: [IpaBuia TexHomornyeckou
Y TMIPOU3BOJICTBEHHON JUCIIUTUIMHBI
OpU  DKCIUTyaTalli aBTOHOMHBIX
OSHEPreTUYECKNX CHUCTEeM U HUX
9JIEMEHTOB C IEJIbI0 MUHUMU3ALIUU
npoluecca KOppo3uu

1. Kakue pa3pyuieHus Ha3blBalOT KOPPO3HUOHHO-
Mexannueckumu? Kakoii Buj paspyuenus metainia (M)
HUMEET MECTO IPH IKCIUTyaTalluu €To B AJIEKTPOJIUTE,
conepxaimiem H+ u O2 mon geiicTBueM MeXaHUYECKOU
Harpy3ku (6)? CocTtaBbTe ypaBHEHUS MpoLecca.

Ymerh: OueHuTh MNOTPeOHOCTH
SHEProoObEeKTa B BEIICCTBAX U
Marepuaiax, HCIOJb3YeMbIX s
MHMHHUMU3ALINH IIPOIlecca KOppO3un

1.Hanumure ypaBHEHUS SJIEKTPOXUMUIECKONH KOPPO3IUU
cruaBa nipu 3aganHoM pH cpensl, T=298K. [Ipemnoxure
AQHOJ/IHOE U KaTOJHOE MOKPBITHUSA ISl 3alIUThI CIIJIaBa OT
JJIEKTPOXUMHYECKON KOPPO3UHU

YMeTh: YMETh KOHCOMANPOBATH U

0o0pabaTeIBaTh pe3yIbTaThI
IKCIIEPUMEHTA, noa0upaTh
Haubosee 3¢ deKTUBHbBIE

MaTepHuaibl U crocoObl OOprOBI ¢
KOppO3uei

1.Paccunraiite, CKOJIBKO U KaKOTO MeTaia (Mr)
MIPOKOPPOAUPOBATIO, €CITU B MIPOIIECCE KOPPO3UU
nornotuiock VO2 M kuciaopoaa u Beiaenunocs VH2
MJI Bojioposa. Omnpeaenure, 4eMy paBHa cujia
KOPPO3UOHHOTO TOKA, €CJIU MPOJIOJKUTEILHOCTh
KOpPO3UH t MUHYT.

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00bEME WIIH BBITIOIHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinonaneHus snanusa: OueHka "y10BIeTBOPUTENBHO" BHICTABIISAETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BBITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Ucxons u3 BennuuHbl s3Heprun [ m60ca onpeaenuts, kakue metawisl  (Cu, Zn, Au)

OyIyT KOPpOAHUPOBATH BO BIAKHOM BO3/1yX€ [0 YPaBHEHHIO
Me + 1/202 + H20 ® Me(OH)2
Paccunraiite 2JIC xoppo3uoHHbIx [3.

2. IlokaxuTe BUJI KOPPO3UOHHOM MarpaMMsl JUist KOppo3un Mg B HEHTpalIbHOI cpeie Ha
BO3JlyX€.

3. KuHeTnka KaToAHOro Ipouecca KUCIOPOAHON AEMONIIpU3aLlui IPU AIEKTPOXUMUYECKON
koppo3uu Ni. Craguu nporecca. [Ipennoxute crnocoObl CHUKEHHSI CKOPOCTH JaHON
KOPpO3UH.

4. Koppo3zus MeTaioB B XKuAkux metamax. [Ipeanoxkure ciocoOsl 3amuTel Fe ot
KOppO3uH B pacmiaBe ZN .

IIpoueaypa nposenenus
[TpoBoauTCs B ycTHOM (hopMme 10 OmiieTaMm B BUE MOJTOTOBKH U U3JI0KEHUS pa3BEPHYTOTO OTBETA

L Ilepeuens Komnemenyuit/uHOUKAMOPO8 u KOHMPONbHBIX 60NPOCOB NPOBGEPKU PE3YIbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenmusi/ Unaukarop: MJI-1nk-3 coOmoaaer npaBuiia TEXHOJIOTHYECKON U
MIPOU3BOACTBEHHOW NUCIUILIMHBI ITPU IKCILUTYyaTallui aBTOHOMHBIX SHEPIe€TUYECKUX CUCTEM U UX
DJIEMEHTOB

Bonpocsl, 3aganus
1.Kakue metamnsr (Fe, Ag, Cr) OyayT KoppoaupoBaTh B aTMOC(epe BIAKHOTO BO3/1yXa,
HaCBILIEHHOTO JUOKCHIOM yriepona? OTBeT 000CHYHTE, UCXO U3 TEPMOJMHAMUKHU
npoueccos. Paccuuraiite 3/1C xoppo3uonssix 3.
2.Ilouemy B >kene3HOM 0ake MO’KHO XPaHUTh KOHLIEHTPUPOBAHHYIO U HEJIb351 XPAaHUTh
pa3basnennyro H2SO4 ?
3.Koppo3us XpoMHUpOBaHHOU CTalli ¢ BOJAOPOIHOM Aenofisipusanueit. CTaauu KaTOIHOTO
nporecca. [Ipennoxure cnocoObl CHUKEHHS CKOPOCTH IaHHONH KOPPO3UH.
4.0OxapaxrtepusyiTe BiusgHUE AaBieHus O2 Ha TEPMOJMHAMUKY U KUHETUKY XMMHUECKOMN
KOPpPO3UH METAJIOB
5.AnromunHuil ckienan Meapto. Kakoil 3 meramioB OyaeT moaBeprarbes 31eKTPOXUMHUUYECKOM
KOPPO3MH, €CIIM METAJUIMYECKOE  HU3JIeNIUE MOMAJET B CIIa00OKHUCIOTHYIO Cpey?
Paccunraiite DG0298 u 3/1C xoppo3uonoro I'D.
6.Bb1 nMeeTe n3nenus U3 yriaepoaucTol U Hepkaseronieil craneil. Kakoit Mmeron
ANEKTPOXUMHYECKON 3aIUThI BBl mpeamodrere s 3alUThl 3TUX U3EIUI OT KOPPO3HH?
7.KuHeTnka KaToQHOIO Impolecca KUCIOPOAHON ACTIONSPU3ALY IPU KOPPO3UU MENH.
Craguu npouecca. [pennoxure crnocoObl CHUKEHUST CKOPOCTH IaHHOM KOPPO3HUHU.
8.OxapakTepu3yiTe BIUSHUE 1aBICHUS KUCIOPOJa Ha TEPMOAMHAMUKY U KUHETUKY
XUMUYECKON Kopposun Fe .

12



MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1. PaccumTaiiTe, CKOJIBKO M KAKOT'O MeTajiia (MI') IPOKOPPOIUPOBAIIO, €CIIA B MPOIECCE
KOPPO3UH MOTJIOTUIIOCH 56 MIT KUCIOPOa U BbIAEIIIOCh 22,4 mut Bojopoaa. Onpenenure,
YyeMy paBHa CUJIa KOPPO3HOHHOTO TOKA, €CIIU MPOAOKUTEIBHOCTh KOPPO3UH 2 MUHYTHI.
OTBeTHI:
3anucarh ypaBHEHUSI KOPPO3UOHHBIX MTPOLIECCOB
Bepusiit otet: 39 mr; 9,6 A.
2.0mpenennTe BO3MOKHOCTh JIEKTPOXUMUYECKONW KOPPO3UU U3ENUs U3 3aJaHHOTO MeTaia
Fe B 3amannom pactBope snexrponuta 0,1 M FeCl2 npu 3anannoit remneparype 250C mpu
OTHOCHUTEJb-HbIX MapluaibHbIX AaBiaeHusX razoB pH2=0,1u pO2=0,9. Hanummure ypaBHEeHUS
AQHOJIHOT'O U KaTO-HOT'O IPOLECCOB.
Paccuuraiite 9J1C koppo3noHHbIX ['D.
Bepnwsrii otet: 1,37 (0O2/ Fe) ; 0,247 B (H+/Fe)

II. Onucanue wkanvl oueHuganus

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuku 6blnoIHeHus 3uanus: Pabota BeIIOIIHEHA B paMKax "MPOABHHYTOTO'
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

'

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6blnoineHus 3nanus: PadboTa BeIogHEeHa B paMKkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTu MaTepuaiia ecth He3HAUYUTEIbHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MmoporoBoro”
ypoBHs. OCHOBHAs 4acTh 3a/1aHHUs BBITIOJHEHA BEPHO. HA BONPOCHI YIIIyOJIEHHOTO YPOBHS

II1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHnem o OaIlbHO-PEHTHHIOBOM CHUCTEME AJIS
crtynento HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM U aTTECTAL[MOHHOMN COCTABIISAIOIINX.
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