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PABOYASA NPOMPAMMA YYEBEHOU OUCUUNIINHDI

b1.B.[1B.01.01 Koppo3us metannoB u metoAabl
3almnTbl OT KOPpPO3UU

1. Koa n HaumeHoBaHue HanpaBneHusa noarotoBku: 04.03.01 Xumunga

2. Mpodunb nogroToBKU: MNpuknagHas xMmus

3. KBanudwmkauusa BbinyckHuka: bakanasp

4. dopma obyyeHua: OyHas

5. Kacheppa, oTBevarLwasn 3a peanmsaumio gUCUUNNUHBLI: Pnsnyeckon xmmmm
6. CoctaBuTtenb nporpammbl: bobpuHckas EneHa BanepbeBHa, K.X.H., AOLEHT

7. PekomeHaoBaHa: HayyHo-metognveckum COBETOM XMMWUYECKOro doakyrbTeta oT
25.04.2023, npoTokon Ne 4.

8. Y4yeOHbIn roa: 2023/ 2024 CemecTtp: 5



9. Llenu n 3apauv y4e6HON AUCLUMNNUHDI:

Llernibro ocgoeHust yHebHOU OuCUUMNIUHbI S8IS€MCS:

cghopmuposamb cucmemMy 3HaHUl O 3aKOHOMEPHOCMSX MPOUEeCcco8 OKUCIUMEbHO-
8occmaHo8UMesIbHO20 83aumodelicmeusi Memarssio8 C aspeccusHbIMU cpedamu;
oceoumb ¢hbyHOaMeHmMarsbHble 3aKOHbl HayKu [[pUMEHUMEesIbHO K XuMu4eckol u
3/1EKMPOXUMUYECKOL KOPPO3UU Memarssioe U Crjasos, a makxke Hay4Yumbcs
onpedensime onnmumaribHble MemoOdbl 3auiUmbsl OM KOPPO3UU.

3agaum yyebHon gMCUMNNHBI

- cghopmuposamsb y obydarowuxcs cucmemy 3HaHul 8 obnacmu mepmMoOUHaMUKU U
KUHemuKu napyuarsbHbIX MpoUecco8 XUuMUu4ecKol U 3/1eKmpoxXuUMU4eckol Koppo3uu;

- MO3HaKOMUmMb 06yYarUWUXCS C OCHOBHbLIMU MemodamMu KOPPO3UOHHbLIX UCrbimaHul;

- cghopmuposamb cucmemy 3HaHUul O MpPUHYUNax fPOMUEOKOPPO3UOHHOU 3aujumal
Memarsnos.

10. MecTo yuyebHOM AucumnnuHbl B cTpykTtype OOM: 6510k 1 sapuamusHoU Yacmu,
oucyurnnuHa rno ebibopy. [na udydeHusi OaHHOU y4yebHoU ducyunniuHbl mpebyromcs
baszoeble 3HaHUs Mamepuana no  Kypcam «®@uauka» U «®@uaudeckass XUMUST»
bakanaspuama XuMu4ecko2o ¢hakyrnbmema.

11. MnaHupyemble pe3ynbTaTbl O0y4YeHUsI NO AUCUUNNMHE (3HAHUA, YMEeHUS,

HaBbIKVI), COOTHEeCEeHHbIe Cc nnaHnpyemMmbiMmu pe3ynbTaTamMu OCBO€EHUuA
obpasoBaTenibHOM MNporpamMmbl  (KOMNETEeHUMAMW) U UHAUKAToOpaMu  UX
AOCTUXEHUA:
Kopn HaseaHwne Koga(bl) MugukaTop(bl) lMnaHMpyeMble pe3ynbTaTbl 00y4eHUs
KOMNeTeHuuu
MK-1 | CnocobeH NnK-1.1 Bbinonnsiet 3HaTb: OCHOBHblE METOAbI KOHTPONS
OCYLLECTBNATb cTaHOapTHble COCTaBa M KadecTBa OOBHEKTOB U
KOHTpOMb KayecTBa onepauuu Ha | yCrnoBWsi UX NPUMEHEHNS
CbIpbsl, KOMMOHEHTOB BbICOKOTEXHOMOIMYEC | YMETb: BbINOMHATL CTAaHAAPTHbIE
W BbiNycKaeMmoMn koM  obopynoBaHuM | onepaumu Ha
npoayKuum ANs XapaKTEePUCTUKU | BbICOKOTEXHOOIMYECKOM
XMMUYECKOro CbIpbS, o6opynoBaHWKM Anst XapaKTepUCTUKM
Ha3Ha4eHwus, NPOMEXKYTOYHOMN n | cblpbs,
npoBOAUTL KOHEYHOW NPOAYKUMU | MPOMEXYTOUYHON N KOHEYHOWN
nacnopTmsauuto XUMUYECKOTO NPOAYKLUUN XMMUYECKOTO

TOBapHOW NPoAyKLMM Nnpou3BOACTBA Nnpou3BoaCcTBa.
CoctaBnsieT BnageTtb: HaBblkamMmy cOCTaBrneHus
NPOTOKOSbI NMPOTOKOJIOB UCNbITAHWIA, NAcnopToB
UCMbITaHWI, NacnopTa | XMMUYECKOM NPOAYKLUN, OTYETOB O
MK-1.2 XUMUYECKOM BbINONIHEHHOW paboTe no

npoAayKLUn, OTYETHI O
BbIMOSTHEHHOW paboTe
no 3agaHHoun chopme

3afiaHHon dopme

12. O6bemM AMcuUNnHbI B 3a4eTHbIX eguHuuax/yacax — 4/144.

dopma NpoMeXXYyTOHYHOM aTTecTaumm 3ayvem .

13. TpyaoeMKocTb NO BUAaM y4ye6HOM paboThbl

Bug yyebHon pabothbl

TpyaoemMKocTb

Bcero

Mo cemecTpam

Ne 5 |  Necemectpa |




AyOuTOpHbIE 3aHATUSA 108 108
Nekunmn 36 36
B TOM 4ucne: npakTn4eckue 36 36
nabopartopHble 36 36
CamocTosaTenbHas paborta 36 36
B TOM Ymncne: KypcoBas paboTa (NpoekT)
dopma NpomMexyTo4HOM aTTecTaLmm 3avet 3ayet
(3k3ameH — 4ac.)
WToro: 144 144

13.1. CopepxxaHue AUCLUNIINHBI

n/n

HanmeHoBaHue pasgena
ONCUMNNUHbI

CopepxaHue pasgena gUCUUNIIVHGI

Peanuaal,
nsa
pasgena
aucumnnm
Hbl C
NOMOLLbIO
OHIanH-
Kypca,
IQYMK *

1. NNekuum

1.1

OCHOBHbIE NOHATUSA U
npeameT Kypca

OnpefeneHne NOHATUSE «KKOPPO3UsS MeTarnsnar.
XuMunyeckas 1 aneKkTpoxXxmmmnyeckas Kopposusi.
OGbeKTbl KOPPO3NOHHON HayKW. Brabl KOPPO3MOHHbIX
nopakeHu metanna. CKOpoCcTb KOPpPO3nu.
3Ha4YeHne Hayku 0 KOppo3uw.

1.2

TepmoamHamunyeckne
npeanochbInkn
KMHEeTu4eckne ocobeHHOCTH
rasoBON KOppO3um

OueHka TepMOAMHaAMNYECKON YCTONYMBOCTH
MeTanmnoB K ra3oBou Koppo3nun. 2KapoCTOMKOCTb 1
aponpo4HoCTb. BrnusaHue Temnepatypbl Ha
CKITOHHOCTb METasfioB K OKUCMEHUI0. ONneMeHTapHble
cTagmm npouecca rasoBow Kopposun. 3akoHbl pocTa
NreHoK NPOAYKTOB KOPPO3nmn Ha meTanne. ChnoLHble
(3aWwuTHBIE) N HECNMOLLHbIE NNeHKU. BnuaHne

pasnn4YHbIX (DaKTOPOB Ha CKOPOCTb ra30BOM KOPPO3UM.

1.3

TepmoguHamMmuka
3NEKTPOXMMNYECKON
Kopposuu.

Kopposusi meTanna kak camonpoun3BosibHbI
OKMCIUTENbHO-BOCCTAHOBUTENbHbIV NPOLECC.
TepmoamHammyeckne NpeanochIfkn KOPPO3UN.
Ovarpammbl noteHuynan—pH (M.MNyp6e).

1.4

MeToa KOpPO3NOHHbLIX
anarpamm.

JKcnepMMeHTanbHoOe 4oKa3aTenbCTBO
3NEKTPOXMMUYECKOTO MEXaHM3Ma KOPpPO3MM.
"padpmnyeckoe npencrasneHne KUHETUKN
KOPPO3MOHHOro npouecca. MNpuHuun He3aBnCUMOoro
nNpoTeKaHUA napLmarnbHbIX MPOLECCOB KOPPO3UMK:
KaHOHMYecKasi U coBpeMeHHas (bopMynupoBKa.
KopposuoHHble anarpammel BarHepa-Tpayaa u
OBaHca. Koppo3noHHble guarpaMmMbl MpU HanMymMm B
arpeccuBHON cpefe ABYX OKUCIUTENEN,
3MNEeKTPUYECKOM KOHTaKTe MeTansoB 1 naccmMeaumm
mMeTanna. NMonoxmnteneHbln N OTpULATENbHBIN
Pa3HOCTHbIN 3DEKT.

15

KnHeTtuka napumnanbHbIX
KaToaHbIX NpoLeccoB
KOPPO3UM.

KnHeTnka BOCCTAHOBMNEHWS PaCcTBOPEHHOIO
kncnopopga. Kucnble u wenoyvHble cpegpl. Ponb
Anddy3MoHHOro MmacconepeHoca.

KuHeTvka BblaeneHus Bogopoda M3 KUCHbIX U
LLIeNoYHbIX cpel. BnvaHue npupoabl meTanna.
OnpegeneHne xapakTtepa kKaTOAHOMo npowecca no
peanbHOM NONsiPU3aLnOHHON KPUBOW BblaeNeHUs
Bogopoaa. Cneumduka oqHOBPEMEHHOIO
BOCCT@HOBIIEHUS KMCINOPOAa U BOOOPOAHbLIX MOHOB Ha
MeTanIM4eckoM aNeKTpoge.

1.6

KnHeTtunka napuuanbHbIX

Obuas XapaKTepucTtuka aHogHbIX NpoueccoB Ha




aHOAHbIX MPOLECCOoB
KOpPPO3MN.

meTanne. lNonHas aHogHasa NOTeHUnocTaTnyeckas
KpuBas meTanna. KoHTponupyoLine aktopbl
aHOOHOro pacTBOpPEHUs MeTansna B akTMUBHOM
COCTOSIHUM.

KuHeTnka aHOOHOro pacTBOpEeHUsa Meau U xernesa
KuHeTrka aHOOHbIX NPOLLECCOB Ha HUKene, LMHKe,
cepebpe. PaBHOMEpPHbI 1 CENEKTUBHLIN XapaKkTep
pacTBOPEHUS CMNABOB U UHTEpPMETaNIMYeckmx gas.

1.7

TeopeTuyeckne OCHOBbI
3MEeKTPOXUMMNYECKOI
KOppO3uK

Kopposus ¢ BogopogHon genonspusaumen. BnuaHue
npvpoabl MeTanna v pH cpeabl Ha CKOpOCTb
npouecca. Ponb CTPyKTypbl 4BONHOIO 3MEKTPUYECKOrO
cnosi. HrmbrpoBaHue KOppO3NOHHOIO npoLiecca.
lMaccrBaumsa metanna u naccuBaTopbl.

KaTtogHasi u npoTeKkTopHas 3awuTa.

JlokanbHble BUAbI KOPPO3UM.

Kopposus ¢ kucnopoaHomn genonspusaumen
Kopposus B 06ecKkncnopoxeHHbix cpeaax.
lMaccuBHOe cocTosiHue meTanna. Teopun
naccuBHocT. Kopposus meTanna B NacCMBHOM
COCTOSIHUM.

1.8

HeKOTopre npakTn4yeckne
BUAbl KOPPO3nN.

Mopckas Koppo3usi, MeToabl ee udyyeHus. Mopckas
KOppo3us meam u ctanemn. Kopposuns no sateprnmHum.
MpoTekTopHas 3aLwmTa OT MOPCKON KOPPO3UMK.
OcobeHHOoCTH Koppo3nK B No4Bax. BrnnsHune
XapakTepa MoyB Ha CKOPOCTb KOPPO3nM.

JlokanbHble BUAbLI KOPPO3uKU. Teopus NUTTUHrA.
LLleneBas, MeXKpucTannnTHasa u TpaHCKPUCTaNNMTHas
Kopposus.

UHrmbuTopsl, nx knaccudmkaums n MexaHm3mbl
aencteusa. Ponb agcopbumm nHrnéutopa.
MMaccmBaTopbl M genaccmusBaTopsbl.

1.9

OKcnepuMMeHTarnbHble
MeToAbl UCCNenOBaHUS
npolecca Koppo3uu

KauecTBeHHbIe 1 KONMYeCcTBEHHbIe nokasarenu
KOPPO3MOHHOTO paspylueHusi. MeToauka npoBeaeHust
UCMbITaHWUI KOPPO3UOHHOTO NOBEAEHMS!
MeTannmM4yecknx maTepuarnos.

OneKTpoXnMMYeckne MeTobl ornpeaerieHnst CKoOpocTu
KOPPO3uN.

2. MNpakTnyeckue 3aHATUA

2.1-
2.2

TepmoguHamudeckmne
NpeAanoCbIfKK U1
KMHEeTn4Yeckme oCoOEHHOCTU
rasoBow KOppo3umn

OueHka TepMOANHAMNYECKON YCTOMUYNBOCTU
MeTansnoB K rasoBov Kopposuu. .BnnsHue
TeMnepaTypbl Ha CKNMOHHOCTb METAMOB K OKUCIEHMIO.
PacuyeT ckopocTu Koppo3umn. 3akoHbl pocTa NIEHOK
NPOAYKTOB KOPPO3UM Ha MeTansne (NMHenHbIN,
napabonunyecknii n norapupmmyeckmn).

2.2-
2.3

TepmoguHamuka
ANEKTPOXNUMUYECKOMN
Koppo3uu.

Koppo3aus mMeTanna Kak  CamMonpon3BOfbHbIN
OKUCNUTENBbHO-BOCCTaHOBUTENBbHbIN npouecc.
Ovarpammbl  noteHuman—pH  (M.Myp6e) meaw,
anioMVHUS U Xenesa.

2.4

MeTon KOpPO3UOHHbIX
avarpamMm.

KopposnoHHble  guarpammbl  BarHepa-Tpayga w
OBaHca. [MpakTudeckoe MOCTPOEHME  KOPPO3UMOHHBIX
avarpaMm npuv Hanuyum B arpeccuMBHON cpefe OBYX
OKUCNUTENEN, NMPW KOHTaKTe MEeTannoB U B Cry4ae
naccusauum metanna.

2.5

KuHeTuka napumasnbHbIX
KaToaHbIX NpoueccoB
KOPPO3UM.

KuHeTunka BOCCTaHOBMEHUS pacTBOpPEHHOro
Kncnopopga.

KuHeTuka BblgeneHus BoAopoda U3 KUCHbIX cpef,
BNUSHWE npupodbl  MeTanna. MpakTuyeckoe
nocTpoeHune NonsipM3aumnOHHbIX KpUBbIX.
OnpepgeneHne xapakTepa kaToOgHOro npouecca Mo
peanbHOM MONAPU3aUUMOHHOW KPMBOM  BblAeneHuns
BoJopoJa.

2.6

KnHeTtunka napuuanbHbIX

KuHeTnka aHogHoro PacTBOpEHNA Mean N xXenes3a B




aHOAHbIX MPOLECCOoB
KOpPPO3MN.

cynbdaTtHbIX cpepax. [lpakTnyeckoe
NonApu3aUnoHHbIX  KpuBbIX.  KuHeTuka
pacTBOpeHMs NaTyHen B XNOpuaHbIX cpenax.

NOCTpOEeHne
aHOOHOIo

2.7 TeopeTnyeckne OCHOBbI MpakTnyeckoe NOCTPOEHUE KOPPO3MOHHBLIX Auarpamm
ANEKTPOXMMNYECKON npu KopposuM C BOJOPOOHOW Aenonsipu3auunen.
Koppo3un MporHo3bl BNUSHUSA npupoabl Mmetanna u pH cpeabl Ha

cKopocTb npouecca. MHrmbnposaHne KOPPO3NOHHOIO
npouecca,
KaTtogHas u npoTekTopHas 3awmTa Ha KOPPO3UOHHbIX
anarpaMmmax. MpakTnyeckoe NocTpoeHne
KOPPO3UOHHbLIX  AuMarpamm  npuM  KOppo3mum  C
KMCNOpPOAHOW genongpusaumnen.

2.8- HekoTopble npakTuyeckue Mopckasa  kopposuss  MopgenupoBaHne  MOPCKOM

2.9 BMObl KOPPO3nn Koppo3us meau u ctanen. Koppoauns no BaTepsivHuu.
lMpoTekTopHas 3awwmTa OT MOPCKOM KOPPO3UK.
JlokanbHble BUAbI koppo3un. HabnogeHve
NUTTUHIOBOW KOPPO3UN Ha Mean U xenese.
WMHrmbutopbl kucnotHonm kopposun. MopgenupoBaHue
OENCTBUSA UHTMBUTOPOB.

3. llabopaTopHble 3aHATUSA
3.1- TepmoguHamuka 1. Onektpog | poga.
3.2 ANEKTPOXNUMMNYECKON 2. OnekTpog Il poaa.
KOppo3uu.
3.2-- TeopeTnyeckme OCHOBbI 1. BogopogHbli anekTposq
3.3 ANEKTPOXNUMMNYECKON 2.  XuvMmunyeckue uenmu.
Koppo3umn

3.4 MeTon KOPPO3MOHHbIX 1. BnusiHue cocTaBa aneKkTponuTa Ha

aunarpamm. 3 hekTMBHOCTL paboThl KOPPO3MOHHOTO 3fIEMEHTA
2. OnpepneneHune CKOPOCTUN KOPPO3UN
KOPOTKO3aMKHYTOrO raribBaHM4YECKOro anemMeHTa.

3.5- KuHeTnka napumanbHbIX 1. KnHeTuka anekTpoxXmmMmn4eckoro

3.7 KaToOHbIX U aHOAHbIX BOCCTaHOBMEHMS Kncnopoaa.
npoLieccos 2. YCTaHOBMEHNEe KUHETUYECKMX

3aKOHOMEPHOCTEN KaTOQHOTO BblOeNeHUs
Bogopoaa
3. AHoaHOEe noBefdeHue Mean B KUCTIbIX
XITOPUAHbIX pacTBOpax.

3.8- HekoTopble BUAbI KOPPO3nKn 1. KoHTakTHasa Koppo3nsa MeTansnos.

3.9 2. ['paBuMeTpMYEcKoe onpeaernieHmne CKopocTu

KOPPO3UK Kenes3a B pasfiMyHbIX 3/1eKTPONnUTax.
3. MuTTUHroBasi KOPPO3Us MeaMN.
4. CenekTuBHast KOppo3usi.

13.2. Tembl (pa3gensl) AMCUMNNUHBI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHue Tembl
(pasgena) gucumnnuHbl

Bugbl 3aHaTU (KONMYECTBO YacoB)

JNlekuumn

CamocToaTenbHas

MpakTnyeckme
paboTta

JlabopaTopHbie

Bcero

OCHOBHbIE MOHATUA U
npegMeT Kypca

3

3 — -

TepmognHamunyeckme
npeanocbIfnkni n
KWHETUNYECKME
0COBEHHOCTN ra3oBom
KOppo3uu

17

TepmognHamuka
3NEKTPOXUMNYECKOMN
KOppO3uu.

14

MeTon KOpPO3UOHHbIX
avarpamm.

20

KnHeTuka napuuanbHbIX
KaTodHbIX npoueccoB

23




KOPPO3UN.

KuHeTnka napumanbHbix
aHOAHbIX npoLeccoB
KOPPO3UN.

17

TeopeTuyeckme OCHOBbI
ANEKTPOXMMUNYECKON
KOppo3uu

16

7 | HekoTopble npakTuyeckune
BUAblI KOPPO3UN.

18

MeToabl KOPPO3UOHHBIX
ncnblTaHWn

6

6

2

16

NToro

36

36

36

36

144

14. MeTogM4yeckne yKkasaHus Ans o6y4aroLWwmxcs No 0CBOEHUI0O AUCLUNIINHDI

Mns ycnewHoz2o oceoeHusi mMamepuana HeobxoOuMO codemamb U3yHYeHUe J1eKYUOHHO20
Mamepuarna Mo OCHO8HbIM pa3denamM Kypca, Mo020mosKy U ebirofiHeHue 3adaHull Ha
rpaKkmu4yeckux (cemMuHapckux) u sabopamopHbiX 3aHaMUsiXx, a makxe obsizamerbHO
ocywecmename caMocmosimesibHyro pabomy ¢ numepamypHbIMU  UCMOYHUKaMu 0

Mamepuary Kypca.

15. Nepe4yeHb OCHOBHOM U AOMNONHUTENLHOW NUTEpaTypbl, PeCypCOB UHTEPHET,

H906XOAMMI:IX Anda ocBoOeHnA AgNCunnIiinHbI
a) OCHOBHas nuTeparypa:

Ne n/n NCTOYHMK
1 Hamackur b.b. Onektpoxumus : [yuebHoe nocobue ans ctyq., 06y4. N0 HanpaBneHUo NOAToT. «Xumusa» ]/
B.6. Oamackun, O.A. NMetpun, I'.A. LUupnuHa.- N3g. 3-e, ncnp. - Cankr-MNetepObypr : JlaHub, 2015. - 670 ¢
Kosagepos O.A. MacconepeHoc u pbasoobpa3oBaHue Npu aHOOHOM CENEKTUBHOM pacTBOPEHUU
2 romoreHHbIx cnnaeoB : MoHorpadus / O.A. Kosagepos, A.B. BeegeHckuin. — BopoHex : ML
«Hay4Has kHura», 2014. — 288 c.
3 CemeHosa M.B. Koppo3aust n 3awmTa oT koppo3uu : [ yuebHoe nocobue ans ctya., sysos] / U.B.

CemeHoBa. — M.: dusmatnuT, 2012. — 373 c.

6) AononHUTenbHas NuTepartypa:

Ne n/n NcTOYHMK

4 Axran P. Kopposus un 3awmta ot koppo3sun. lNepesoa ¢ aHrn. /P. AHran.-M3ga. 2-e.-
HonronpyaHbin. WHtennekr, 2014.-345 c.

5 AHOOHOEe pacTBOpeHue u cenektusHasa koppo3aus cnnaeos / W.K. Mapuakos [u gp.]. — BopoHex
: N3g-B0 BopoHex. roc. yH-Ta, 1988. — 288 c.

6 Kubaschewski O. Metallurgical Termochemistry / O. Kubaschewski, E.LI. Evans. — London :
Pergamon Press, 1958. - 426 p.

7 BokwTenH b.C. TepmoamMHamunka u KnHeTuka rpaHuy 3epeH B metannax / b.C. bokwTtenH, Y.B.
Koneukwui, J1.C. lWsnHanepmaH. — M. : Metannyprus, 1986. — 224 c.

8 Kewe I'. Kopposusa metannoB. PU3NKo-XMMmnyeckne npuHUmUnbl U aktyaneHble npobnems / T

Kewe : nep. c Hem. — M. : Metannyprus, 1984. — 400 c.

B) MHOPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypcbl (oduumanbHble pecypebl MHTEPHET™:

Ne n/n

Pecypc

1.

AnekmpoHHas bubnuomeka S3HE BI'Y

3B «Military»

3OBC «KoHcynbTaHT cTyaeHTa»

3B6C «IPRbooks»

OEC «JlaHb»

@01~ |WIN

OEC «YHusepcumemckas bubnuomeka on-line»




16. lMepeyeHb y4yebOHO-meTOAMYECKOrOo obecne4vyeHUs AN CaMOCTOATENIbHOMU
paboTbl

Ne n/n NcToYHMK
Kosagepos O.A. MacconepeHoc 1 pasoobpasoBaHne Npyu aHOOHOM CENEKTUBHOM PacTBOPEHUU
1 romoreHHbIx cnnaeoB : MoHorpadgus / O.A. Kosagepos, A.B. BeegeHckuin. — BopoHex : ML

«Hay4Has kHuray, 2014. — 288 c.

CO0pHMK BOMPOCOB 1 3agay Mo NpuUKNagHon SNeKTPOXMMnn © y4ebHo-meToamdeckoe nocobue /
2 coctaButenu: E. B. bobpuHckasi, H. B. Coukas, O. A. KosagepoB .— BopoHex : 3gaTenbckuin
gom BIy, 2019 .— 79 c.

BeegeHckuii A.B. CO0OpHMK NPpUMEPOB N 3aad Mo 3feKkTpoxmMmun : ydebHoe nocobue / A.B.
BeegeHckuin, C.A. KanyxnHa, T.A. KpaBueHko n gp. lNoa pen. A.B. BeegeHckoro n O.A.
Kosageposa. — Cl16.: JlaHb, 2018. — 208 c.

17. UHcpopmaLMOHHbIE TEXHONOMNK, UCNonb3yeMble Ana peanusaumm y4ebHomn
OUCLUMNIINHBbI, BKNOYasa NporpaMmmMHoe obecneyvyeHme 1 MUHPOPMaLMOHHO-
CrpaBoYHble CUCTEMbI (MPU HEO6XOAMMOCTH)

lpu peanusayuu y4ebHoU OuCUUMNIUHBI UCMOMb3YHMCS 3/IEMEHMbI 3/1EKMPOHHO20 06y4YeHUs U
pasanu4Hble ducmaHUUOHHbIE 0bpa3ogamersibHble MexHOI02uU, rno3eosnswouue obecrieyusams
orocpedosaHHoe e83aumoldelicmeue (Ha paccmosHuu) nperodasamesieli U obyyarouwjuxcs,
BK/IIOHass UHCMPYMEHMbI 371eKMpPOHHOU UHEbopmMauUoHHO-obpa3osamersibHolU cpedbl BIY
«AnekmpoHHbili  yHUgepcumem  BIY»  (https://ledu.vsu.ru)  wunu  “MOOK  BlYy”
(https://mooc.vsu.ru), npoeedeHue 6ebuHapos, 6UOEOKOHpepeHUUl (6 mom 4Yucrie C
npumeHeHuem cepeucos Zoom, Discord u dp.), e3aumodelicmeue 8 coycemsx, rnocpedcmeom
3JIEKMPOHHOU MOYMbI, MECCEHOXKEPOS.

18. MaTepnanbHO-TEXHUYECKOE obecneyeHme AUCLUNIINHDI:

JleKuuoHHbIe U fpaKkmuyeckKue 3aHamusi nposodsmcsi 8 ayOumopusix, OCHaWEHHbIX
obopydosaHueM, mexHU4ecKUMuU cpedcmeamu 0bydYeHUs, npoepaMMHbIMU rPOdyKmamu,
cocmas kKomopsbix onpedensemcs e Prif, PrIll. lNomeuweHus Ans camMocmosimeribHouU
pabombl OCHauleHbl KOMMIbIOMEPHOU MEXHUKOU C 803MOXHOCMbLIO MOOKIOYEHUST K cemu
UHmepHem u  obecriedeHuem Qocmyrna 8  3NIEKMPOHHYO  UHGDOPMayUOHHO-
obpasoeamerbHyo cpedy YHusepcumema. Peakmuebl U xumu4deckas rocyda, Oocka
ydeHu4yeckas, wWkagh ebimsxkHoU, e00sHas 6aHsa, mepmocmam, KOMIIEKCHas
nabopamopusi  no  u3udeckol xumuu (mepmMOOUHaMUKu U KUHemuka), eecbl
aHanumuyeckue,  MyfbmuMmempbl,  UCMOYHUKU  numaHusi, — CyWwursbHbIl  wWkKagp,
akeaducmurissmop.

19. OueHOuYHble cpeacTBa ANA MNPOBeAEHUS TeKywehn U MPOMEXYTOYHOMN
aTtrecTauum

Mopsigok oueHkn ocBoeHusa obydarowmmmnca yydyebHOro martepuana onpeaenseTcs
coaepXXaHnem crneayrLwmx pasgenoB AUCUUNINHDIL

Ne HanmeHoBaHue
pasgena gucumniunHbl
(moayns)
1.2-1.3 TepmogmHamumka
XUMUYECKON U
AMEKTPOXNUMMNYECKON
Koppo3uu.
1.2, Knnetnyeckue
0COBGEHHOCTN ra3oBow MNK-1.1 PeweHue npakmu4eckux 3adady,
1. MK-1 .
Koppo3uu. MNK-1.2 YCmHbIU oripoc
1.4-1.5 KnHeTuka
napumanbHbIX aHOOHbIX
N KaTO4HbIX NPOLIECCOB
Koppo3uu.
1.6 TeopeTunyeckne

WuaukaTop(bl)
AOCTWKEHNS OueHouHble cpeacTaa

KoMneTeHunn

KomneTteH

n/n umnsa(m)



https://edu.vsu.ru/
https://mooc.vsu.ru/

NHavkaTtop(bl)
AOCTMKEHNA OueHou4Hble cpeacTea

KOMNneTeHunn

Ne HaumeHoBaHue
n/n | Pas‘ena aucumnnnHbl
(Moayns)

KomneTeH
ums(u)

OCHOBbI
AMEKTPOXNMUNYECKON
KOppo3um

1.3 MeTtog
KOPPO3NOHHbIX
anarpamm,
1.4-1.5 KuHeTuka
napuunanbHbIX aHOOHbIX KB-1 AKB-1.2 PeweHue MpaKmMu4YecKux 3adau,
N KaToOHbIX MPOLIECCOB YCMHbIU 0rpoc
Koppo3uu.

1.7 HekoTtopble
npakTun4eckne Buabl
Koppo3uu.

MpomexyTouHasa aTTectaums lNepeueHb 8orpocos
dopma KOHTpons - 3a4eT

20 TwvnoBble OUEHOYHble CpeAcTBA M MeToAMYeCKMe  MaTtepuansbl,
onpegensirowme npoueaypbl OLeHMBaAHUSA

20.1 TeKyWwMWn KOHTPOSb yCreBaeMocCTH

KoHTponb ycneeaeMocTy no AUCUUNIVHE OCYLLECTBNSETCA C MOMOLLbIO CreayHoLLMX
OLEHOYHbIX CPEeaCTB:

PeweHne npakTn4eckmnx dagaud

MepeyeHb pacyeTHbIX 3adaHull K Mpakmu4yeCcKUM 3aHamusim.

Pac4yemHsbie 3adaHusi (pasdenbi 1.2-1.7)

1. 3adaHbl memnepamypa u pH mopckol 800bl. Bydem riu 8 OaHHbIX yCro8usix mepMoOUHaMUYeCKU
cmaburieH crninas yka3aHHo20 cocmaea? Omeem rnosiCHUMb.

2.  U306pa3umpb KOPPO3UOHHYIO Auazpammy Orisi KOHmMakma xene3o — a-namyHbs. CamopacmeopeHue
rnpomekaem 8 MopcKoU so0e.

3. [llpedcmasumpb  OaHHble, ceudemenbcmeyrwue 06  3NEeKMPOXUMUYECKOM  MexaHu3me
camopacmeopeHusi namyHel 8 KOHUEeHmMpUpoB8aHHOM XxropudHom pacmeope. W3o0bpa3umb
coomeemcmeyruue KOppo3UOHHbIE duazpamMel.

4. Ha cepebpsHom anekmpode 3adaHo ornpedesieHHoe 3HaYeHuUe rnomeHyuasna. Ymo MoxHO ckazamb
0 MepMOoOUHaMU4YeCKU 8epOSIMHOM Mpouecce rnpu pasHbiX 3HaqdeHusix pH aspeccusHol cpedbi? Kak
usMeHuUmMcs omeem rnpu 3ameHe cepebpa a-ghasolti Ag30Zn?

5.  MeOHblil 3nekmpod roepyxeH 8 pacmeop ¢ u3secmHbiM 3HadeHueM pH. Ymo MoxHo ckazamb O
mepmMoOUHaMUYECKU 8€POSIMHOM Mpoyecce rnpu pasHbIX 3Ha4YeHUSIX 3/1eKmpoOHO20 nomeHyuana?
Kak usmeHumcsi omeem npu 3ameHe medu [-¢pazol Cud44Zn?

6. Yucmelli memann nodsepzaaemcsi Kopposuu ¢ 8000podHol Oeronspusayuel. [aHbl ypasHeHUs
aHoOHOU ronsApu3ayUuoHHOU Kpueol pacmeopeHus Mmemarnna u KamodHoU mnonspu3ayuoHHoU
Kpueol ebideneHusi eodopoda Ha OaHHOM Memarnne. [Tocmpoumb KOPPO3UOHHYy0 Ouazpammy U
onpedenume epaghuyecKu MoK Koppo3uu U rnomeHyuas ceob600HOU KOppPOo3uU.

7. Tom xe 80rpoc 8 cryyae 3aMmeHbl Memarisia 20MO2eHHbIM Cr/ia8oM Ha OCHO8€ 3Mo020 Xe Memarnia
¢ Hebornbwum codepxxaHuem b6onee brraecopodHO20 Memarina.

8. Memann nodeepzaemcsi KoOppo3uu C KucriopoOHou Odenonspusayueld. 3adaH npedenbHbIl
KamoOHbIU MOK e80ccmaHoe8sieHUs1 Kucropoda 8 OaHHbIX ycrosusix. [locmpoumb KOPPO3UOHHYHO
Ouazpammy u onpedeniums 2paghud4ecKu MoK KOppo3uu u nomeHyuasna ce0b00HOU KOppo3uu.

9. Tom xe 80rpoc 8 cryyae 3aMeHbl Memariia 20MO2eHHbIM Cl/1a80M Ha OCHO8E 3mMo2o Xe Memarna
¢ Hebonbwum codepxaHuem bornee brnacopodHO20 Memarna.

10. Yucmebili memann rodgepeaemcsi Koppo3uu ¢ e00opodHoli Oernonspusayuel. [aHbl ypasHeHUs
aHoOHOU ronspu3ayUoHHOU Kpueoli pacmeopeHus Mmemarnna U KamodHoU mnonspu3ayuoHHoU



Kpueol ebidesrieHUss sodopoda Ha OGaHHOM Memarine. [Tocmpoumes KOPPO3UOHHYK duazspamMmy u
rnokasame epaghuyecKu 803MOXHOCMb KamoOHOU 3awiumail.

11. Tom xe eonpoc 8 criyyae 3aMeHbl Memarisia 20MO2eHHbIM Cli/1a80M Ha OCHO8E 3mo2o e Memaria
¢ Hebornbwum codepxxaHuem b6onee br1acopodHO20 Memarina.

12. Yucmeili memarnn nodeepeaemcsi KOppo3uu ¢ KUCIopodHoU Oenonsipusayuell. 3adaH npedesnbHbIl
KamoOHbIl MOK eoccmaHo8seHus1 Kucriopoda 8 OaHHbIX ycrosusix. Tocmpoums KOPPO3UOHHYHO
OuazpaMMy U U rnokasamb 2paghudecku 803MOXHOCMb KamoOHOU 3aujumai.

13. Kak usmeHumcsi peweHue npedbidywel 3ada4qu, ecnu memann codepxum 15-20% wmeHee
61a20p00HO20 KOMIMOHeHmMa?

14. [aHbl aHOOHas nonspu3dauuoHHasi Kpugasi Yucmoli medu u rosiHass aHOOHas Mosispu3auluoHHasi
Kpusasi a-namyHu Cu30Zn 8 KOHUeHmMpupoeaHHoU xmopudHol cpede. Mocmpoums napuyuarnbHble
ronisipuU3ayUoHHbIE  KpuBble pPacmeopeHusi UuHKa U Medu U3 crjasa U paccyumams
mepMoOUHaMUYECKYH aKmugHOCMb MeOu Ha rMo8epxHOCMU pacmeopsoue2ocs crasa.

15. UseecmHo, 4ymo npu aHOOHOM pacmeopeHuu f-riamyHel 8 X/0PUOHbIX cpedax Yacmb MeOHO20
KOMIMOHEeHma UOHU3Upyemcs, a Yacmb riodgepzaaemcsi pa3o80My rpespau,eHuro 8 Nno8epxXHOCIMHOM
cnos 8 4yucmyro MmeOb. [lo mepe pocma codepxaHUsi UUHKa 8 p-namyHu  dons
rnepeepynnuposaswelics Medu bbicmpo ysenudusaemcs. HYem ob6bsicHUmMb amom ¢ghakm?

16. [llpusecmu nipumepbl 3¢bgheKMUBHO20 rPOMUBOKOPPO3UOHHORZ0 fle2upo8aHust a- U [-namyHel

17. [HaHbi aHOOHas nonspusayuoHHasi Kpueasi Hucmou mMedu U rofiHble aHOOHbIe MOospU3ayUoHHbIe
Kpueble npocmol a-namyHu Cu30Zn u Mblwbskogucmoli  a-namyHu Cu30Zn0,05As &
KOHUeHmpuposaHHOU xsi0pudHou cpede. Nocmpoums napyuasibHble MospU3ayUoOHHbIE KpuBble
pacmeopeHusi Medu u3 oboux cryiaso8 U paccyHumampe mepMoOUHAMUYECKYH aKmueHOCMb Meou
Ha ux rnogepxHocmu. B yem gpopmarnbHas npuduHa 3awumHozo delicmeusi Mbluibsika?

18. [lpednoxumb  aKkcriepumeHm, nodmeepxdarowuli  Hanu4yue ¢a3osbix npespawjeHUll 8
108ePXHOCMHOM CJ10€ criiaga fpu e2o aHoOOHOM pacmeopeHUU U caMopacmeopeHuUU.

19. O6BsAcHUMb, NoYeMy UUHK C NPUMECHI0 HUKes uniu ninamuHbl nodgepaaemcs cusibHOU KUCIOMHoU
Koppo3suu. Noyemy yucmbil YUHK KOppoOupyem 3Ha4yumesibHO MeOrieHHee ?

20. CpasHumb ckopoCcmu KOppo3uu - U f-namyHeli 8 mopckol eode. Kakol xapakmep Koppo3uu
oxudaemcsi 8 Nepe8oM U 80 8mMopom criyqae? Noyemy?

lMepeyeHb 3adaHuli Onsi camocmosimesibHolU pabomai (pa3dernbi 1.2-1.7)

1. lNokasamb ymeHue Yyumams OuazpamMmbl nomeHyuasn-pH. Kakyto uHgopmayuro mo2ym, a Kakyr He
moeym Gamb amu Auazpammbi?

2. NNocmpoumb KOPPO3UOHHYH0 OuagpamMmMy camMopacmeopeHusi amanb2ambl Hampusi 8 pacmeope NaOH.
O yem ceudemenbcmayem OpobHbIl MOPAAOK MO pacmeoPeHHOMY Hampuro 8 pmymu?

3. Nocmpoumpb KOPPO3UOHHYO OuagpaMMy camopacmeopeHusi amanbaaMbl UuHKa 8 pacmeope HCI +

ZnClz.

O yem ceudemernscmayem OpobHbIl MopsiOoK Mo pacmeopPeHHOMY UUHKY 8 pmymu?

4. Pacc4yumatime pasHO8ECHbIU 351IEKMPOOHbIU NomeHyuan amarbeaMHO20 351IeKkKmpooda

Zn%*[Zn(amarnbe.).

MonbHas dons yuHka 8 amarnb2ame cocmaernsem 4%, a e2o koagpguyueHm akmusHocmu 0,33.

5.Ha npumepe crnnasos cucmembi Cu—Zn rokazams U3MEHEHUe xapakmepa aHoOHO20 pacmeopeHUs 8
psdy a-¢hasa — [-pasa — y-¢hasa ... Pacmeop — KoOHUeHmMpupogaHHasi consiHasi Kucrioma.

6. Ha npumepe crinasos cucmembi Ag—Zn rioka3amb U3MeHeHUe xapakmepa aHOOHO20 pacmeopeHUs 8
psdy a-¢hasa — [-pasa — y-¢has ... Pacmeop — KOHUEHMpPUPOBaHHbIU HUMpam Karusi.

7. Ha ocHose ripednoxeHHOU MomeHyuocmamu4yeckol XpoHoamrepozpaMmmbl CE/IEKMUBHO20

pacmeopeHusi
cnnasa SnbIn Ha amane ghopmuposaHusi Oughghy3UOHHOU 30HbI paccyumame Ko3ghguyueHm

ougbgbysuu
uHOUS 8 crinase.

8. MssecmHo, ymo koaghbuyueHmsl 83aumMoOuhy3ulu KOMIMOHEHMO8 [-rlamyHU, USMEPEHHbIE rnpu
CesleKmu8HOM pacmeopeHuU, MOHOMOHHO pacmym ¢ pOCMOM romeHyuarna pacmeopeHus. Yem

06BbsICHUMb
amom ¢hakm?

9. PaccmMompume akcriepumeHm 1o orpedeneHuro donu medu, nepeapynnupogaswielicss 8 CO6CMBEHHYHO
¢hasy e npouecce aHoOHo20 pacmeopeHus f-namyHel (U.K. Mapwakos, H.B. Bsa3zosukuHa, 1979).
lMoyemy npu makol MocmaHo8Ke 3KCIepUMeHma MOXHO U3Mepumb amy genu4yuHy? Kakue ghakmopsbi
Mewaom U3MepeHuUo?

10. Hons medu, nodsepaHysuwelicsi hazo8oMy npespawjeHuUto 8 nogepxHoCmMHOM ciioe crasa,

3HayumersbHO 8bile Ha f-namyHu Cu48Zn, yuem Ha [-namyHu Cu42Zn. Yem o6bscHUMB smom
aKcrnepuMeHmarnbHbIU ¢hakm?



11. MNocmpoumpb napyuarnbHbIe ronspuU3ayUOHHbIE KpUble pacmeopeHuUst Medu u3 npocmol a-namyHu
Cu30Zn u mbiwbskosucmot a-namyHu Cu30Zn0,05As e koHUeHmpupogaHHoU xr1opudHol cpede
. Paccuumamp mepmMoOuHamMu4ecKyro akmueHoOCcmb Medu Ha rnogepxHocmu oboux crnnaeos. B uem

gopmarbHasi npuyuHa 3auumHdo2o delicmeust Mbilubsika?

12. O6BACHUMb (hUBUKO-XUMUYECKUE MPUYUHbLI CaMopacmeopeHuUs 1amyHu 8 Mopckol 8ode,
npomekarowell ¢ uoHu3auuel u obpamHbiM ocaxx0eHUeM mMedu (ncesdocersieKmugHasi KOppo3usi).

OnucaHune TexHonormm nposegeHuns

TeKyu4aﬂ ammecmauus I'IpOGO@UfT?CFI 8 coomeemcmeuu c lNonoxeHuem o meKyLL{elj ammecmauuu

O6y‘-lafOLL{UXCFI rno rpoepammamMm  8bicuieco 06,083068HUFI BOpOHe)KCKOZO

2ocydapcmeeHHo20

yHueepcumema. Tekywass ammecmauusi npoesodumcsi 8 ¢hopme. ycmHo20 ofnpoca (uHOueudyarsbHbIl
ofpoc) Mo memam Kypca U BbIMOSIHeHUs] pacyemHblx 1abopamopHbIX U KOHMPOSbHbIX pabom npu

nposedeHuu 1abopamopHO20 NpakmMuKyma.

[na Tekywero KOHTPOS YCBOEHWNS MaTepuana UCnonb3yloTcs creayowmne nokasaTenu:
1) 3HaHuUe y4ebHo20 Mamepuarna u enadeHue NoHAMUUHbIM annapamom OUCUUNIUHbI
2) yMeHue ces13bigamb Meopemuyeckue 3HaHUs C UX MPakmu4yeCcKUuM rnpuMeHeHUeM;
3) ymeHue unmnrcmpuposamb omeem npumepamu, chbakmamu, OaHHbIMU [POBOOUMbIX

nabopamopHbIx pabom;

4) YMeHue T[IpuUMeHsmb 3HaHue OCHOBHbIX 3aKOHO08 U 3aKOHOMepHOCI'neL7 oucuunnuHel K

peuweHuro 3adady.

Lns oueHusaHus pe3yribmainos o6yquu;7 ucriosib3yemecs wkKarsa:

3a4YMeHO»/»He3a4meHOo»

Usiu «OMJIUYHO», «XOPOWO», «y008/1emeopumesibHoO» U «Hey3oer1emeopumesibHoO». ..
TpeboBaHUA K BbINONHEHWIO 3a4aHUI (MNu LWIKanbl U KpUTEPUN OLIEHMBAHMS)

Kputepuu oneHuBaHus

lMonHoe coomeemcmeue omeema obydarowe20csi 8Cem
nepeyqucneHHbiM  nokazamensam. [IpodemMoHcmpuposaHo
3HaHUe y4ebHo20 Mamepuana, enadeHue MOHAMUUHbIM
arnnapamom QucyuUnuHbl, yMeHue pPUMEHsIMb
meopemuyecKkue 3HaHUsl Mpu peweHuUU pakmu4yeckux
3adau.

Obyvarowutics enadeem MOHSIMUUHbLIM — annapamom,
meopemuyeckuMu 0cCHogamu oucyunnuHbl, crocobeH
MPUMEHSsIMb uMeruuecss  3HaHus  fpu  peweHuu
npakmuyeckux 3aday, oOHako rpu omeeme Oornyckaem
He3HaqumerslbHble OUWUBKU, Komopble CIOCO6EH ucrpasume.

Omeem oby4datouwezocs He coomeemcmeyem JH06biM
08yM U3 repeyucrieHHbIX roka3amernedl, obydyarowjutics
Oaem HenorsHble omeemel. [JeMOHCMpupyem Yacmu4Hble
3HaHus u doryckaem cywecmeeHHble OWUubKU npu omeeme.
He ymeem pewamsb npakmudeckue 3adadyu.

Omeem He coomeemcmseyem bbiM MpPeEM U3
repeyucrieHHbIX rnokazameined. Obyuvarowutics
deMoHCMpupyem ompbi8OYHbIE, (hpazMeHmapHble 3HaHUS,
donyckaem epybbie owubku, Komopble He crnocobeH
ucripasume.

YpoBeHb
c(hOPMHUPOBAHHOCTH [IIxana omeHOK
KOMIIETEHIIUH
Tosvluuennviii Omauuno
Vpo8eHb (3aumeno)
baszoeviii yposenw Xopouio
(3aumeno)
Ilopocosuiii Yooenemesopu-
yposeHb MenbHO
(3aumeno)
- Heyooenemsopu-
MenbHO
(Hezaumeno)

[MonyyeHHble 8 x00e meKyweeo oOueHugaHUsi  3HaHul
nperodasamerib MOXem UCro1b308amb pu rposedeHuu npoMeXxymoyHou ammecmayuu 8

gpopme 3auyema.

20.2 NpomexyTo4Han aTTecTayums

npedmema  6ansbi

MpomexxyToyHas aTTecTauus no AUCLMNINHE OCYLLECTBSIETCS C MOMOLLBIO CNEeAYLMX

OLEHOYHbIX CpeacCTB:

Bonpocsl kK 3a4emy

1. Badanbl memnepamypa u npupoda memarnnu4yeckoeo obpasua. Npu ebibpaHHbIX YCri08USsIX
OUeHUMb CKITOHHOCMb K 2a3080U Koppo3uu daHHo20 memarna. Ob6bsicHUMb, 4Ymo ripou3oldem npu

UsaMeHeHuu: -memriepamypsbl; -0asneHus 2a3sa; -ﬂpUpOObI caasa.




2. 3adaHbl memnepamypa u pH mopckol 8o0bl. Bydem nu 8 daHHbIX yCrio8usiX MepMoOUHaMUYECKU
cmaburieH crnag ykazaHHo20 cocmasa? Omeem rnossCHUMBb.

3.  U306pa3umb KOppO3UOHHY0 Ouazpammy 051l KOHmakma xese3o — a-namyHb. CamMopacmeopeHue
rpomekaem 8 MOpcKoU 8ode.

4. [Ipedcmasumpb 0aHHbIe, caudemernibcmeayouwue 06 371eKMpPOXUMUYECKOM MexaHU3Me
camopacmeopeHus nlamyHell 8 KOHUEeHMpPUpPO8aHHOM XJI0pUOHOM pacmeope. M3o0bpa3umsb
coomeemcmesyruue KOppo3UOHHbIe OuazpaMmel.

5. Ha cepebpsiHom anekmpode 3adaHo ornpederieHHoe 3HadyeHue rnomeHyuarsna. Ymo MoxHO ckasameb
0 mepMOOUHaMUYECKU 8ePOSIMHOM MPoUecce npu pasHbIX 3HadyeHusix pH azpeccusHoli cpedbi? Kak
usmMeHuUmcs omeem rpu 3ameHe cepebpa a-¢pasoti Ag30Zn?

6. MeOHbIl anekmpod noepyxeH 8 pacmeop € U38eCMHbIM 3HavYeHueM pH. Ymo mMoxHo ckazampb O
mepmMoOUHaMUYECKU 8E€POSIMHOM MPOUECCE MpU pasHbIX 3HaYEeHUSIX 351ieKmpodHoeo nomeHyuana? Kak
uaMeHumcs omsem rpu 3ameHe medu [-cpasoli Cud4Zn?

7. Yucmeil memarnn nodgepeaemcs koppo3uu ¢ 8000podHol dernonspusayuel. [aHbl ypagHeHUs
aHOOHOU ronsipu3ayuUoHHOU Kpueol pacmeopeHuUs Memairsisa u kKamoOHOU ronspu3ayuoHHoOU Kpugol
ebldesnieHUss eodopoda Ha daHHOM Memarnne. [locmpoums KOpPO3UOHHYH0 duaspammy u onpedenums
epaghuyecku mokK Koppo3uu U nomeHyuarn ceob600HOU KOpPOo3UuU.

8. Tom xe sonpoc 8 criy4ae 3aMeHbl Memaria 20MO2EHHbIM Cr/1a8oOM Ha OCHOBE 3mMOoe20 e Memaria
¢ Hebornbuwum codepxaHuem bonee br1acopodHO20 Memarnna.

9. Memann nodeepaaemcsi KOpPO3uU C KucriopodHou denonspulayuel. 3adaH rnpederibHbil
KamoOHbIl MoK 8occmaHossIeHUs1 Kucriopoda 8 OaHHbIX ycrnosusix. [locmpoumb KOpPO3UOHHYO
Quazpammy u oripedeniume 2paghudecKu MoK KOppo3uu u nomeHuyuasn ce060dHOU Koppo3uu.

10. Tom xe 8onpoc 8 criy4ae 3amMeHbl Memariiia 20MO2EHHbIM CI1a8oM Ha OCHOBE 3MO20 Xe Memarina
¢ Hebornbwum codepxaHuem b6onee briaecopoOHO20 Memarna.

11. Yucmeili memarnn nodeepaaemcsi Koppo3uu ¢ 8000podHol denonspulayued. [JaHbl ypagHeHUs
aHOOHOU ronspu3ayuUoHHOU Kpugol pacmeopeHuUsi Memaiiiia U KamoOHOU nonsapu3ayuoHHoU Kpugou
ebidesnieHUss 600opoda Ha GaHHOM Memarine. [locmpoumb KOPPO3UOHHYH duazpaMmMmy U rokalame
epaghuyecKu 803MOXHOCMb KamoOHOU 3awumai.

12. Tom xe 8oripoc e criy4ae 3aMeHbl Memarsisia 20MO2EeHHbIM CIIIa80M Ha OCHOBE 3IMo_20 Xe Memariia
¢ Hebornbuwum codepxaHuem bonee brracopodHO20 Memarnna.

13. Yucmeili memarnnn nodeepaaemcsi KOppo3uu ¢ KucropodHol denonspulavyuel. 3adaH rnpederibHbil
KamoOHbIlU MoK eoccmaHos8rieHuUs1 Kucriopoda 8 aHHbIX ycrosusix. [locmpoums KOpPO3UOHHYHO
OuaepaMmy U U rokasamp 2paghuqdecku 803MOXKXHOCMb KamoOHOU 3aujumel.

14. Kak usmeHumcs peweHue npedbidyuwed 3ada4qu, ecru memarnn codepxum 15-20% meHee
6r1a20p00H020 KOMIIOHeHmMa?

15. [aHbi aHOOHas nosnspusayuoHHas Kpusasi Yucmol mMedu U rioniHasi aHoOHasi nosnsipu3ayuoHHasi
Kpusasi a-namyHu Cu30Zn e KoHUeHmpuposaHHoU xs1o0pudHol cpede. [Nocmpoums napyuasnibHbIe
ronsipu3ayuoHHbIe Kpusble pacmeopeHust YuHka u Medu U3 crijiaea u paccqyumams
mepMOOUHaMUYECKYH aKmueHOCmb Medu Ha Mo8epxHOCMU PacmeopsitouULe2ocs Criasa.

16. U3eecmHOo, Ymo rpu aHOOHOM pacmeopeHuU [-namyHel 8 X/10pUOHbIX cpedax Yacmb MeOHO20
KOMIMOHeHma UoHU3upyemcs, a Yacmsb rnodgepaaemcsi ha3osoMy rnpespallieHuro 8 nogepxXHOCMHOM
cnos 8 yucmyto meOb. 1o mepe pocma codepxkaHusi UUHKa 8 [-iamyHu 0orisi nepezpynnuposaswelics
medu bbicmpo ysenuvuesaemcsi. Yem ob6bscHUMBb amom ghakm?

17. TlMpusecmu nipumepbl 3hHheKMUBHO20 MPOMUBOKOPPOIUOHHOZ0 SlIeaupo8aHus a- U [-namyHel

18. [aHbi aHOOHasi nonspu3ayuoHHas Kpusas Yyucmol mMedu U MosiHble aHOOHbIe MospU3ayUuoOHHbIe
Kpusebie npocmot a-namyHu Cu30Zn u meiwbsikogucmol a-namyHu Cu30Zn0,05As 8
KOHUeHmpuposaHHoU xropudHou cpede. [Nocmpoums napyuarnsHbie nonspu3ayUoHHbIe Kpuable
pacmeopeHusi Medu u3 0boux cryiasos u paccyumambs MepMOOUHaMUYEeCKY0 aKmueHOCmMb Medu Ha UX
rnosepxHocmu. B yem ¢bopmanbHas npuduHa 3awumHoao delicmeus MbllbsiKa?

19. [lpednoxume akcriepumeHm, nodmeepxdarowuli Hanu4ue ¢ha3osbix rpespauieHuli 8
r108epXHOCMHOM CJr10€ Crifiaea fpu e2o aHOOHOM pPacmeopeHUU U caMopacmeopeHuUU.

20. Ob6BsCHUMB, MOYEMY UUHK C MPUMECHIO HUKESISI UM rniaamuHbl nodgepaaemcsi cuibHOU KUCIomHouU
Koppo3suu. MNodemy yucmbil YUHK KOppodupyem 3Ha4yumesibHO MeOreHHee?

21. CpasHumb cKOpoCMU KOPPO3UU a- U [-TamyHel 8 Mopckol 8ode. Kakol xapakmep Koppo3uu
oxxudaemcsi 8 Mep8omM U 80 8mopom criydae? [Mouemy?

OnucaHune TexHonorMm npoBeaeHns
lpomexxymoyHas ammecmauyusi npoesooumcsi 8 hopme 3ayema C OUeHKoU 8 coomeemcmeuu C
[NonoxeHuem o MpoMexXymoy4HoU ammecmauyuu obyyarouuxcs rno npoepamMmmam ebicuie2o obpa3oeaHus.
KoHmpornbHo-usmepumernbsHbie Mamepuarsibl MPOMEXYmOoYHOU ammecmayuu ekmodYarom 8 cebs
meopemuyecKkue usiu npakmu4yeckKue 80rpochl, Mo380sOWUe OUeHUMb cmerneHb cghopMUPO8aHHOCMU
3HaHul, ymeHul u(unu) Haebikos. lNpu oyeHusaHuUU 3HaHUl UConb3yrmces crnedyrowue nokazameru:
1) 3HaHue y4ebHo20 Mamepuarna u gnadeHue MoHAMUUHbBIM annapamom OuCUUnIuHbl



2) ymeHue ces3bigamb mMeopemuyeckue 3HaHUs C UX Npakmu4yecKkUuM rpuMeHeHUem;

3) ymeHue unnocmpuposams omeem ripumMepamu, hakmamu,

4) ymeHue rnpuMeHsimb 3HaHUe OCHOBHbIX 3aKOHO8 U 3aKOHOMepHOocmel OUCUUNIUHbI K PEWeHU
KOHKpemHbix 3adady.

[ns oueHusaHus pe3ynbmamosg 06yyeHuUs UCrob3yemcs wKana:
TpebGoBaHUs K BbINOMHEHWIO 3a4aHWUI, LUKanbl M KPUTEPUM OLLEHUBAHUS:

YpoBeHb
KpuTepum oueHnBaHna KoMmneTeHuunin chopmmpoBaH | LLkana oueHoK
HOCTU
KOMMEeTEeHUnn

Ob6yvatowunca Bnageet TEPMUHOMNOIMENA U MOHATUAHLIM annapaTtoM ba3soBbii 3auTeHo
TEOpMM KOPpPO3UK; CMOCOBEH WNMHCTPUPOBATbL OTBET MpMMepamu, YpOBEHb
NPUMEHATb TEOpPEeTUYECKNE 3HaHWS [ANs pelleHus npakTUYecKnx
3agad. [llpy oTBeTe MoxeT ponyckaTb He3HauuMTenbHble OLINGKM,
KOTOpble cnocobeH ncnpaBuTb.
OGyvawowuncss  OEMOHCTPUPYET  OTPbIBOYHbIE,  (oparMeHTapHble | He gocTurHyT HesauteHo
3HaHuWs, gonyckasa npu otTeeTe rpybble ownbKu. 6a3oBbIn

YPOBEHb

20.3. OueHo4HbIe cpeacTBa ANA AUAarHOCTUYECKOM paboTbl

3akpbiTble
1. Kakoe w#3 TpUBEACHHBIX YTBEPKICHUIA MOKET OBITh OTHECEHO K XapaKTEepUCTUKE
ANEKTPOXUMUYECKON KOPPO3HUHU:
a) TpOIIECC PACTBOPEHMsI MeTajula MPOUCXOAUT TMPH B3aUMOJEHCTBUM C arpeCCHBHOM Tra30BOM
cpenoi;
0) KOppPO3WOHHBIN MPOIECC 3TO pabdoTa MHUKPOTATbBAHMYECKUX SJIEMEHTOB; B) TIPU BBICOKHUX
TEMIIEPATypax OJHOBPEMEHHO C OKMCIEHUEM IIPOUCXOAUT 00€3yIIIEBAaHNE YIIIEPOIUCTHIX CTaJeH;
') KOppo3us IPOTEKaET B CyXxoi aTMochepe
2. K 21eKTpoXuMHUECKOl KOPPO3UH OTHOCATCS KOPPO3UOHHBIE MPOLIECCHI MPOTEKAIOIIHE:
a) B MPOJyKTax nepepadoTku HedTe;
0) B OpraHMYeCcKNX BEIIECTBAX;
B) B pacTBOpPAaX 3JIEKTPOJIUTOB;
T') IpU ropsiyeil MpokaTKe METAIOB

3. Ilpu 2IeKTPOXUMHUYECKOH KOPPO3HUH:

a) TIPOTEKAlT pPEeaKlMU aHOJAHOTO BOCCTAHOBIIEHMS MeTajlla M KaTOJHOIO  OKHCIICHHS
BOCCTAHOBUTEIA

0) IpOTEKAIOT PEAKLIUU AHOJAHOTO OKUCIIEHUS METAJlIA U KATOJHOI'O BOCCTAHOBJICHUS! OKUCITUTEIS

B) IPOTEKAIOT pEAKLMH AHOJHOIO BOCCTAHOBJIIEHUS METAUla U KaTOJHOIO BOCCTAHOBIICHUS

JEToIApu3aToOpa

4. BennuuHa mpenenbHOro AU QY3MOHHOTO TOKa B KOPPO3MOHHOM MPOIIECCE: a) 3aBUCUT OT
KOHIICHTPAIlM! HMOHOB METaJlla B pacTBOpE; 0) 3aBHCUT OT KOHIIEHTPAIIMH MOHOB THAPOKCOHHS B
pacTBope; B) 3aBUCUT OT TOJIIMHBI JBOWHOTO 3JIEKTPUYECKOTO CJIOS; T) HE 3aBUCUT OT TOJIIUHBI
¢ Gy3nOHHOTO CII0S; ) 3aBUCUT OT BSI3KOCTH PacTBOpa; €) BEPHHI a) U B).

5. Mennas raiika HaBepHyTa Ha OOJNT, U3TOTOBJICHHBIN M3 Kene3a. Kakas w3 3TuX neraneit Oyner

pa3pymaThCst IEPBOM MPU KOPPO3UH BO BIAKHOM BO3ITyXE

a) raiika; 0) 60x1T; B) OONT U raiika; r) IeTaiau KOppoAUPOBATh BO BIAXKHOM BO3AyXe HE OYIyT

6. HeogHOpoaHOCTh METAUIMYECKOM (a3bl, MPUBOJAIIAS K AIEKTPOXHUMUYECKON Te€TepOreHHOCTH
MOBEPXHOCTH pa3zeia MeTaI-JIeKTPOIUT, BBI3BaHA:

a) HEOJJHOPOAHOCTHIO (PU3MUYECKUX YCIOBUH;
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0) BO3MOXKHON XMMUYECKON ¥ (PU3MUECKONW HEOAHOPOTHOCTHIO METAILNIA;

B) pa3JINYMEM B KOHLIEHTPALIMY HEUTPAIBHBIX COJIEN B pacTBOPE;

') HEOJHOPOAHOCTBIO KUIKOU (ha3bl.

7. B kakux M3 MEpPEeYUCICHHBIX KOPPO3HOHHBIX TallbBAHWYECKUX 3JIEMEHTOB KaTOJHBIM Mpolecc
OyZeT mpoTeKaTh ¢ BOJAOPOAHOMN Aenoispu3anuen

a) Mg/H20|Cu; 6) Sn|H20, O2|Cu; B) CdHCI, H20|Ag; r) Fe[HCI|Ni.

8. YcioBHas 3amuch KOPPO3MOHHOTO TajbBaHUYECKOIO AJIEMEHTA, BOSHUKAIOUIETO MPU KOPPO3UH
JKelle3a B HeUTpallbHOM pacTBOpeE, UMEET BUJI:

a) Fe|H'|C; 6) Fe|H.0|C; B) Fe|Fe3*, H,0, Oy|Fe;

r) 4Fe + 302 — 2Fe20s3; ) FelH20, Oz | Fe

9. VkaxuTe, B KOHTAKTe C KAKUM METAJUIOM eJjie30 OyJeT MmojBepraThcsi Hanboiee NHTEHCUBHOM
KOPPO3HUH: a) )KEeJIe30 — MarHuii; 0) jKele30 — MeJib; B) JKeJe30 — IIUHK; 1) )KeJIe30 — JKeJe30.

10. YcroBusi, crnocoOCTBYIONIUE IEKTPOXUMUUECKONW KOPPO3UU:

a) MOJIOKEHHE METAJIOB B PSly HAIIPSHKEHUI, YeM JJaNblle PACcIlOIOKEeHbI METAJUIbI APYT OT Jpyra B
psidy, TeM MeJUIeHHEe IPOUCXOAUT KOPPO3US;

0) yrcToTa MeTasa (C MPUMECSIMH METaJlll KOPPOAUPYET UHTECHCUBHEE);

B) HaJIM4YMe cyXxoil atMocepsl;

') OTCYTCTBUE JICTIOJIAPU3ATOPA

11. IIpu xontakte CU u Fe B pacTBOpe KUCIOTHI

a) JKene3o0 OyJIeT pacTBOPATHCA

0) xene3o OyAeT BOCCTaHABIUBATHCA

B) Me/ib OyJIeT pacTBOPATHCS

') Ha Meu OyJeT BBIACISTHCS KUCIOPO.

12. TIpu xoppo3uK MeIU B KUCIION Cpe/ie NEMOIIPU3aTOPOM SIBISIFOTCS:

a) MOHBI TUJIPOKCOHUS; 0) MOHBI KHCIOTHOTO OCTAaTKa; B) BOJA; T) PAaCTBOPEHHBIN KUCIOPO; d) BCE
NepEeUYHCICHHbIE OJTHOBPEMEHHO.

13. CKkopoCTh KaKoro mpolrecca MOKET OIPEeNsTh OOIIYI0 CKOPOCTh KOPPO3HH:

a) TONBKO KaTOJHOTO; 0) TOJBKO aHOAHOTO; B) ATO 3aBUCHUT OT MOJSIPU3YEMOCTH aHOJa U KaToJa;
T') 9TO 3aBUCTH OT DJEKTPOMPOBOJIHOCTH PACTBOPA DIEKTPOIUTA U MOJIIPU3YEMOCTH aHOa U KaToAa.
14. Tuarpammsl [1ypOe nmst METamIOB MOMOTAIOT OLIEHUTH:

a) BO3MOYKHOCTh KOPPO3MOHHOI'O Mpoliecca B JAHHBIX YCJIOBUAX; 0) CKOPOCTh KOPPO3MOHHOTO
mpoliecca B JaHHBIX YCJIOBUSAX; B) MOJSPU3YEeMOCTh aHOJAa M KaToja; T') CTENeHb aHOJHOTO H
KaTOJAHOTO KOHTPOJIS MIPH KOPPO3UU; 1) IPUPOAY ACTIONIIPU3ATOPA.

15. lnarpamma DBaHca MO3BOJSET OMPEICTHUTh:

a) paBHOBECHBIH MOTEHIIMAT KOPPO3HMOHHOTO 3JEMEHTa; 0) MEeXaHW3M aHOJHOTO TMpolecca MpH
KOPpPO3WH; B) MEXaHMU3M KAaTOJHOTO TMpoIlecca; T) MPUPOAY JTUMUTUPYIOLIEH CTaauu; 1) CKOPOCTh
KOPpO3UH; €) BEPHBI I') U 1).

16. IIpu HapymIeHUU TOKPHITOTO IIMHKOM JKeJie3a B HEUTpaabHOM PacTBOPE XJIOPHIA HATPHS:

a) OyayT mojBeprarbcsi Koppo3uu o0a Meraiia; 6) OyaeT moaBeprarbes KOppo3uu Kelne3o; B) Oyaer
MO/IBEpPraThcs KOPPO3UHU IIUHK; T') KOPPO3Hsl CTAHET HEBO3MOXKHA.

17. Kakoe u3 TpUBEICHHBIX YTBEPKICHHA HE MOXKET OBITh OTHECEHO K XapaKTepUCTUKE

BHCKTpOXHMHqCCKOﬁ KOppO3HHU: a) paspymicHUC MCETAJIJIOB IO JelcTBUEM arpC€CCMBHBIX I'a30B B



OeH3uHe; ©0) paspylIeHHE METAUIOB B KHJIKOCTAX, MPOBOSIIMX 3JIEKTPHUECKUI  TOK MpU
MOBBILICHHONW TEMIIEpaType; B) OKUCIEHHE apMaTrypbl I€4el, JeTaneld JABUraresiedl BHYTPEHHETO
CrOpaHusi; T') pa3pylleHHe METAJUIOB BO BIAXHOH arMocdepe; I') pa3pylieHHe MeTallla B MOPCKOM
BOJE.

18. Koppo3sus 370 paspylienne MeTaiia, Ipu KOTOpOM:

a) AG=0; 6) AG<0; B) AG>0; 1) A S=0 1) BepHbI O) U T).

19. B 3aBuCHMMOCTH OT cOCTaBa JIEKTPOJIUTA:

a) JJIEKTPOXMMMYECKas KOpPPO3Us MOXKET IpOoTeKaTb C YdacTUeM MoJeKyn Bogopoaa (Hz2) wu
PacTBOPEHHOTO B diiekTposute kucinopozaa (02);

0) DIEKTPOXUMHYECKAsh KOPPO3US MOKET MpOTEKaTh C ydacTHeM HOHOB Bojopoma (HY) u
PacTBOPEHHOIO B 3JieKTposinTe Kuciaoposa (O2);

B) DJIEKTPOXHMMHUYECKAsT KOPPO3US MOKET IPOTEKATh C Y4aCTUEM KAaTHOHOB METajula U TMJIPOKCH/]I-
AHUOHOB;

T) SIEKTPOXUMHUYECKask KOPPO3HUsl BCErJa MPOTEKAET TOJBKO C y4acTHEM MOHOB BOJOPO/Ia (H.

20. Me,HHLIP'I JIMCT CKJICIIAH aAJJFOMHWHUEBBIMHU 3aKJICIIKAMMU. KOHCprKI_II/I}I IKCIUTYaTUPYCTCS B
KHCION BiaxkHO# atMocdepe. Kakoii mporiecc OyaeT mpoTekaTs Ha aHOJE JAHHOTO KOPPO3MOHHOTO
TaJJbBAHUYCCKOT'O DJICMCHTA

a) 2H" + 28 — Hy; 6) Al — 38 — AI*'; B) Cu®* + 28 — Cu; r) Oz + 2H,0 + 48 — 40H;
1) O2 +H202 — H20.

Bonpoc | 1 2 3 4 5 6 7 8 9 10

OtBet b B b O b b Anrl O b 9]

Bonpoc | 11 12 13 14 15 16 17 18 19 20

OtBet A r r Aun[ E B AunB [5) [5) [5)
OTKpbIThIE

1. Menp norpyxena B BoaHbii 0.01 M pactBop xnopuaa Hatpus. Kakoil moTeHman npu 3ToMm
yCTaHaBJIMBACTCS: PABHOBECHBIN MM OECTOKOBBIN?

OtBer. YCTaHOBICHHE PABHOBECHOTO MOTEHIMANAa O3HAYaeT, YTO Ha MeX(pa3HOH TpaHHUIle
MeTannuyeckas Mens| BomHeii pactBop NaCl ycramasnmBaercs paBHoBecme Cu?"=CUuC, T.e.
KaTOJHBIA U aHOIHBIN MPOIECCHl UMEIOT OAHY mpupoay. [Ipu 3ToM paBHOBECHE MOKET OBITH
omucaHo ypaBHeHueM Hepucra. [y yCTaHOBICHHSI TaKOTO PaBHOBECHUS PACTBOP IOJKECH
coziepKaTh NOHBI MEIH, KOTOPBIX TI0 YCIOBHIO 33/1a4M PacTBOP HE colepkuT. CleaoBaTenbHo,
BO3HUKAIOIIMK MOTEHLIMAN B JAaHHOM ciiy4ae Oy/eT O€CTOKOBBIM.

Kpurepun ouenuBanus:

5 6anoB — 1aH BEpPHBIN pa3BEPHYTHIN OTBET.
2 Gamna — JaH BEPHBINA OTBET 0€3 0OBSICHEHUSI.
(0 GayuI0B — TaH HEBEPHBIN OTBET.

2. Bo3moxHa nu kopposust meau, Haxozjsmercs B BogHoMm 0,01 M pacTtBope comnsiHOU
KHCIIOTHI pAaBHOBECHOM C aTMOC(HEepOoi.

OtBer. B xuciom BOAHOM pPacTBOpPC,, paBHOBCCHOM C aTMOC(I)CpOfI HUMECTCAA ABAa OKHCIHTEIIA,
CITIOCOOHBIX BBI3BATh KOppO31r0 MCETaljia: HOHBI THAPOKCOHHUA U MOHGKYHHPHI)II;'I KHCJIOPO.
HOCKOHBKy paBHOBeCHLIﬁ NOTCHIUAII MECAHOI'O 3JICKTpOda 0oJiee MOJIOXKUTEIICH I10 CpaBHCHHIO C
PaBHOBCCHBIM MOTCHIOHAJIOM BOAOPOAHOI'0 DJJICKTPOJAAd, TO HOH THAPOKCOHHA HE ABJIACTCA
OKHCIIHUTECIEM JIA MCIH.
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PaBHOBECHBI TOTEHIIMAT KHUCIOPOIHOTO JJIEKTpoJa Oojiee TOJIOKHUTEICH IO CPaBHEHHUIO C
TaKOBBIM JJII  MEIHOTO D3JEKTPOJAa, CIENOBATEIbHO KOpPpPO3Us MEAM BO3MOXKHA U
JENOJIIPU3aTOPOM (OKHCIIUTENIEM) OYIET paCTBOPEHHBIN KUCIOPOI.

Kpurepuu onenuBanus:

5 6ayI0B — 1aH BEPHBIN Pa3BEPHYTHIA OTBET.
2 Gania — JaH BEpHBIA OTBET 0€3 00bICHEHUSI.
0 6aysI0B — 1aH HEBEPHBIN OTBET.

3. Humarpamma [1yp0> m1s iuHKa UMEET BU:

E,B OxapakTepu3yilTe MpoIEecChl, MPOTEKAIONINE
0.8l Ha IIMHKE B TOukax | u 2 Ha auarpamme.
3
Onpenenure NOpUPOAY JACTOIAPU3ATOPA,
2 €ciM LMHK B JTHX TO4YKax CIOCOOEH
or 2t Zn(0oH), KOPPOJHUPOBATH.
n
2-
Zno
-0,8} 2
o1 Zn
0 3 6 9 12
pPH

OTtBer

Touka 1 Ha nguarpamme IlypOe HaxoauTcs B 30HE «MMYHHOCTH» MeTaia. Koppo3moHHBIH
nporecc B OTOM clydae He IpoTekaeT. B T.2 OyneT HpoOMCXOIUTh OKHUCIEHHE IMHKA [0
THJIpOKcUaa. B BOJHOM IIE€T0YHOM pacTBOpE aHOAHBIM mpolecc MoAeT OThb NpeACTaBiIeH
cleayromuM  obpaszoMm:  Zn+20H™ =Zn(OH), +2e . YroObl  ompenenuTh  HpUpPOLY

Jenonsipu3aTopa HeoOXoauMo Ha auarpammy [lypOe /uis nMHKa HaHECTHU JTUMHHUH, OTBEYAOIINE
M3MEHEHHI0O PAaBHOBECHOTO MOTEHIHalla BOJOPOJHOTO M KHUCIOPOJHOTO 3JEKTPOJIOB B
3aBUCUMOCTH OT pH BOJHOrO pacTtBOpa WM pPACCUYUTATh PABHOBECHBIE MOTEHIMANBI
BOJIOPOJTHOTO U KUCJIOPOJHOTO 3IEeKTpo1oB npu 3agaHHoM pH. Ilockonbky motenuuan B T.2 Ha
nuarpaMme 0oJiee MOJIOKUTENCH, YeM MOTEeHIIMal PaBHOBECHOI'O BOJOPOIHOIO 3JEKTPOJa, HO
MEHBIIIE MOTEHI[MaJla PaBHOBECHOI'O KHUCIIOPOAHOIO 3JEKTPOAa, TO NEHOJspU3aTopoM Oyner
pPacTBOPEHHBIN KUCIOPO.

Kputepuu onenuBanus: 5 0aioB — JaH BEpHBII pa3BepHYTHIN OTBET.
2 Ganna — JaH BEpHBIA OTBET 0€3 00bsICHEHUSI.
0 GaynoB — 1aH HEBEPHBIN OTBET.

4. 3anummMTe TMPONECChl MPOTEKAloNm[He Ha Karoae © aHoAe KOPPO3HOHHOTO
ranpBannueckoro mukpoasemerta Zn|NaCl, H.O, O|Fe ?

OTtBer
Ha xarone:

O +HoO +4€=40H
Ha aHoIC:

Zn=7n%* 428



Kpurepun oueHuBaHus:

5 GaIoB — 1aH BEpHBIN pa3BEPHYTHIN OTBET.
2 Gamna — JaH BEPHBINA OTBET 0€3 0OBSICHEHUSI.
0 Gayu10B — 1aH HEBEPHBIN OTBET.

5. KoppekTHee ompenensiTh TOK KOPPO3UH 3JIEKTPOXUMHUYECKOrO TIpoliecca Mpu
ycnoun AE<<RT/zF unu AE>>RT/zF?

OtBer

[TockonbKy KOPPO3HOHHBIH MPOLECC MPOTEKAET CaMOIPOU3BOJIFHO, TO BEIMYMHA HOJISIPH3ALUH
KaTOJAHBIX W aHOJHBIX Yy4YacTKOB HeBenuka. CIenoBaTeNIbHO TOK KOPPO3MH KOPPEKTHEE
omnpenensats npu ycinouu AE<<RT/zF.

Kpurtepuu onennBanus:

5 6aiIoB — 1aH BEPHBINA Pa3BEPHYTHIA OTBET.
2 Ganna — JaH BEPHBINA OTBET 0€3 00BSICHEHUSI.
0 6ayI0B — 1aH HEBEPHBIN OTBET.
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