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PABOYASA NPOrPAMMA YYEBHON ANCLUUNIIUHDI

B1.B.1B.01.02 Koppo3ua metannoB n metoabl
3alnTbl OT KOPpPO3UU

1. Koa n HamumeHoBaHue HanpasneHua noarotoBku: 04.03.01 Xumus

2. NMpodunb noarotoBKU: TeopeTnyeckas n aKCnepuMeHTanbHas XmumMms

3. KBanudumkauma BbinyckHuka: bakanasp

4. ®dopma oby4yeHus: OyHas

5. Kacdbegpa, oTBevarwas 3a peanmsaumo AUCUUNNnHbIE: PU3nyeckon Xmmmm

6. CoctaBuTenb nporpammbl: BobpuHckas EneHa BanepbeBHa, K.X.H., JOUEHT

7. PekomeHgoBaHa: HayuHo-metogndeckum COBETOM XMMWUYECKOro dpakynbTeTa oT

25.04.2023, npoTtokon Ne 4.

8. YueOHBbIM roa: 2025/ 2026 Cemectp: 5



9. Llenu n 3agayum y4e6HOM AUCLUNIIUHDI:

Llenibro ocgoeHust y4ebHoOU OucyurauHbl 85155emcs:

cehopmuposamb cucmemy 3HaHUU O 3aKOHOMEPHOCMSX MPOUeCcco8 OKUCIUMESbHO-
80CCMaHOBUMENbHO20 83aumMoOelicmeusi Memarsiyio8 C az2peccusHbIMU cpedamMu;
oceoumb pyHOaMeHmarsbHble 3aKOHbl HayKu MPUMEHUMENbHO K XUMu4Yeckou U
3/IEKMPOXUMUYECKOU KOpPO3UU Memarssioe U Criaeos, a makxke Hay4yumbcs
onpedesnismb onmumaribHble MemoOobl 3auWjUumbsl OM KOppPOo3UuU.

3agayn y4ebHom OUCUUNIINHGI:

- cghopmuposamp y obyvyarowuxcss cucmemy 3HaHut 8 obracmu mepMoOUHaMuKu U
KUHemMuKu napuuarsbHbIX rpouecco8 XUMUYeCKoU U 351eKmpoXUMUYeCcKol KOppo3uu;

- MO3HaKOMUmMb 0by4arouuxcsi ¢ OCHOBHbIMU MemodamMu KOPPO3UOHHbIX UCTbimaHul;

- cgopmuposamb cucmemy 3HaHull O MpuHUUNax MPOMUBOKOPPO3UOHHOU 3auwumsl
Memarinos.

10. MecTo y4yebHOM ancumnnuHbl B cTpyktype OOI: 6510k 1 sapuamusHol Yacmu,
ducyurnnuHa rno eblbopy. [na udydeHusi OaHHOU y4ebHou ducyurnnuHbl mpebyromcs
b6asoseble 3HaHUs Mamepuana o  Kypcam «@u3uka» U «®@uauyeckas Xumusi»
bakanaspuama Xumu4yeckoz2o hakyrnbmema.

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUS MO AUCLUNINUHE (3HAHUS, YMEHUSA,

HaBbIKM), COOTHECEHHbIe (o] nnaHnpyemMbiMmun pe3ynbTatamMmn OCBO€EHUA
oﬁpasoBaTeanoﬁ nporpamMmmMbi (KOMneTeHLI,I/IﬂMVI) n MHAUKaTopamMu nx
AOCTUXEeHUA:
Kog HassaHune Kog(bl) UHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMNEeTEHLMN
MK-1 | CnocobeH npoBoanTb MK-1.1 Ob6ecneunBaetr cb6op | 3HaTb: OCHOBHbLIE MOSTOXEHUS

cbop, aHanm3 n

Hay4YHO-TEXHMUYECKOM

3NEKTPOXNUMUNYECKON KOPPO3nK

06paboTKy Hay4HO- (Hay4HOM) MeTansnoBs

TEXHUYECKON WMHpopmauun, YMeTb: NPUMEHATL 3HaHWSI B obnacTtu
(Hay4HOM) Heobxoanmon Onsa | Koppo3uu Ans onpeaeneHns npudnH
nHdopmaLumu, peLleHus 3afadv | pa3BUTUS KOPPO3MNOHHBIX Pa3pyLLUEHNI
Heobxogumon ons nuccnegoBaHus, N UX YyCTpaHeHus

peLleHns 3agay NOCTaBIEHHbIX BnageTb: HaBblkamy paboThbl Ha

XUMUYECKON cneumanuncTom bonee | o6opygoBaHMKM, COCTaBIEHMS

HanpaBIIEHHOCTH, BbICOKOM NPOTOKOJSIOB UCMbITAHUN,

MOCTaBNEHHbIX kBanudvkaumm. WHTEpnpeTaunm nomnyyYeHHbIX

cneunanucTom bonee MK-1.2 CocraBnser pe3ynbTaToB, OTYETOB O

BbICOKOWN aHanuTU4ecKni BbIMOSTHEHHON paboTe no

KBanudukauum 0630p nuTepaTypHbIX | 3agaHHoW dopme
WUCTOYHUKOB no

3aJaHHON TemaTuke,
odopMIISET OTYETHI O
BbIMNONMHEHHbIX
Hay4Ho-
nccrnenoBaTenbCKux
paboTax no 3agaHHoOm

dopme.

12. O6beM gucunnnuHbI B 3a4eTHbIX eguHMUax/yacax — 4/144.

Pdopma NnpomMeXXyTo4YHOM aTTecTauum 3avem.

13. TpyaoemKocTb NO BUAaM y4ye6HON paboThbl




TpyooeMKoCcTb

Bua yyebHow pabothbl Bcero Mo cemecTpam
Ne 5 Ne cemecTpa
AyaUTOPHbIE 3aHATUSA 108 108
nexkuuu 36 36
B TOM 4ucne: npakTu4eckme 36 36
nabopartopHsle 36 36
CamocrosTensHas paborta 36 36
B TOM YuCrle: KypcoBasi paborta (MpoekT)
dopma NpomMexyTo4HON aTTecTaumu 3a4eTr 3a4eTr
(3k3aMeH —  4yac.)
Wtoro: 144 144

13.1. CopepxaHue gUCLMNIUNHDI

n/n Peanusay
nsi
pasgena
ancumMnnm
HaumeHoBaHve pasgena
AVCLMNARHb CopepxaHve pasgena gUCLMNIUHGI Hbl C
MOMOLLbIO
OHNauH-
Kypca,
OYMK*
1. Nekuun
1.1 OCHOBHbIE NOHATUA U OnpefgeneHne NOHATUSA «KOPPO3Ns MeTannay.
npeamMeT Kypca Xumunyeckas u ANEKTPOXnMmn4eckaa Kopposusa.
O6bekTbl KOPPO3MOHHON Haykn. Bnabl KOPPO3NOHHbBIX
nopaxexui metanna. CkopoCTb KOPPO3UMK.
3Ha4YeHne Haykm 0 KOppo3uu.
1.2 TepmognHammnyeckune OueHka TepmMogMHaMMYECKON YCTONYMBOCTU

rasoBol KOppo3uu

NpeanocbInki 1 METarsIoB K ra3oBow KOppo3nn. KapoCTOMKOCTb U
KMHeTU4Yeckne ocobeHHOCTN | kaponpodHoCcTb. BnusiHue Temnepatypbl Ha
CKJTOHHOCTb METaroB K OKUCMEHNID. AnemMeHTapHble
CcTagumm npoLecca ra3oBow KOppo3nn. 3akoHbl pocTa
NIeHOK NPOAYKTOB KOPPo3umn Ha meTanne. CnnowHble
(3aWwMTHBIE) U HECNNOLWHBIE NAEHKW. BrinaHue
pasnu4YHbIX aKTOPOB Ha CKOPOCTL ra3oBON KOPPO3UM.

1.3 TepmognHamumka
3NEKTPOXNUMMUYECKON

Kopposusa meTanna kak caMmonpon3BosibHbIN
OKMCIUTENbHO-BOCCTAHOBUTENBHBIN NpOoLecc.
KOppO3uMK. TepMoguHammnyeckme Npeanochiriki KOPPO3UN.
HOwnarpammbl noteHuman—pH (M.Iyp6e).

1.4 MeToa KOPPO3MOHHbIX

OkcnepyMeHTanbHoe AoKa3aTeNnbCTBO

anarpamm. 3NEKTPOXUMUYECKOrO MEXaHN3Ma KOPPO3nM.
"paduyeckoe npencraBneHne KNHETUKN
KOpPPO3MOHHOro npouecca. [MpuHumn He3aBncnMMoro
NpoTeKaHWsi NapumarbHbIX NPOLECCOB KOPPO3UN:
KaHOHMYecKas 1 coBpeMeHHas hopmMyriMpoBKa.
KopposunoHHble gnarpammel BarHepa-Tpayna u
OBaHca. Koppo3noHHbie gnarpammbl Npy HaNu4um B
arpeccvBHOW cpefie ABYX OKUCNUTENEN,
3NEKTPNYECKOM KOHTaKTe MeTanoB 1 naccusauum
MeTanna. NonoXxuTenbHbIN U OTpUUATENbHbLIN
Pa3HOCTHbIN 3P dEKT.

15 KnHeTuka napumanbHbIX KvHeTvKa BOCCTaHOBEHMS] paCTBOPEHHOIO

KaToAHbIX NPOLIECCoB

knucnopoga. Kucnele n weno4yHble cpenbl. Ponb
KOppo3uMm. Auncdy3nmoHHOro MmacconepeHoca.

KuHeTuka BbigeneHns BO4OpoOAa M3 KUCHbIX U
LLenoYHbIX cpeq. BnuaHdve npupoabl metanna.
OnpefgeneHne xapakrepa KaTogHoro npowecca no
peanbHOM NONApU3aLNOHHON KPUBOW BblaeNeHUs
Bogopoaa. Cneunduka ogHOBPEMEHHOTO




BOCCTaHOBJI1€HNA KMCIiopoaa U BOAOPOAHbLIX MOHOB Ha
MeTallJIn4eCKOM 3J1EKTpOJe.

1.6

KuHeTvka napumansHbIX
aHOHbIX NPOLIECCOB
KOPPO3MN.

OG6LLas xapakTepucTnka aHOOHbIX NPOLIECCOB Ha
mMeTanne. MNonHaa aHogHas NoTeHUuocTaTuyeckas
KpuBasi MeTanna. KoHTponupytoLime gaktopbl
aHOHOro pacTBOPEHNS MeTarnna B akTMBHOM
COCTOSIHUM.

KnHeTuka aHoOHOro pacTBopeHust Meau 1 xenesa
KnHeTuka aHoOHbIX NPOLECCOB Ha HUKene, LMHKE,
cepebpe. PaBHOMEPHbI 1 CENEKTUBHbLIN XapakTep
pacTBOPEHUSI CNNABOB U MHTEPMETaNNNYecknx das.

1.7

TeopeTnyeckne OCHOBbI
3NEKTPOXUMUNYECKOMN
Koppo3uu

Kopposus ¢ BogopogHon genongpusaumen. BnnsHue
npupoabl MeTanna u pH cpeabl Ha CKOPOCTb
npouecca. Ponb CTpyKTypbl 4BOMHOMO 3MEKTPUYECKOro
cnosi. HrmbrpoBaHue Koppo3MOHHOIo npoLiecca.
MaccuBauma meTanna u naccusaTopbl.

KaTtogHas 1 npoTekTopHas 3awuTa.

JlokanbHble BUAbLI KOPPO3MU.

Kopposus ¢ kucnopogHou agenonspusaumen
Koppo3susi B 06eCKMCNOPOXEHHbIX cpeaax.
lMaccuBHOe cocTosHMe meTanna. Teopun
naccmBHocTU. Kopposus meTanna B nacCUBHOM
COCTOAHUN.

1.8

HekoTopble npakTuyeckue
BUAbI KOPPO3MWU.

Mopckasi koppo3usi, MeToabl ee usydeHnsi. Mopckas
Kopposusa meau n ctanen. Kopposns no sateprvHun.
[MpoTekTopHasa 3awmTa OT MOPCKOW KOPPO3UM.
OcobeHHOCTH KOppOo3nK B NnovBax. BnnsHue
Xapakrepa noyB Ha CKOPOCTb KOPPO3uMn.

JlokanbHble BUAbI KOppo3un. Teopus NUTTUHTA.
LLleneBasi, MeXKpUCTaNIMTHasa 1 TpaHCKpUcTannuTHas
Koppo3usi.

MHrMbuTopbl, MX Knaccudukaums n MexaHn3mMbl
pencteus. Ponb agcopbumm nHrmbutopa.
MaccuBaTtopbl M genaccuBaTopbl.

1.9

OKcnepuMeHTanbHble
MeToAbl MccrneaoBaHns
npouecca Koppo3uu

KauecTBeHHbIe 1 KONMYECTBEHHbIE NOoKasaTenm
KOPPO3MOHHOIO paspyLueHus. MeToavka npoBeaeHus
UCNbITaHUIA KOPPO3NOHHOIO NOBEAEHMS
MeTannmnyecknux matepuarnos.

OneKTpoXMMmYeckne MeToabl onpeaeneHmst CKopocTy
KOPPO3UW.

2. NpakTu4yeckue 3aHATUA

2.1-
2.2

TepmognHammnyeckune
NpeanocbINKA 1
KMHEeTU4YecKne ocobeHHoCTH
rasoBon KOppo3nmn

OueHka TepmMogMHaMMYECKON YCTONYMBOCTU
MeTarnoB K ra3aoBon Kopposun. .BnunsaHune
TemnepaTypbl Ha CKITIOHHOCTb METASIOB K OKUCIIEHWIO.
PacueT ckopocTu koppo3un. 3akoHbl pocTa NieHoK
NPOAYKTOB KOPPO3uM Ha MeTarnne (NMMHEeNHbIN,
napabonn4ecknmn n riorapupmmyeckmin).

2.2-
2.3

TepmogmHamuka
AMEKTPOXUMUNYECKOMN
KOppo3um.

Koppoaus MeTanna Kak CaMOrnpOoOmn3BOSbHbIN
OKVCINNTENTbHO-BOCCTAHOBUTENbHBbIN npovecc.
Ovarpammbl  noteHuwan—pH  (M.Iypbe)  mean,
artoMUHUS 1 XXenesa.

2.4

MeToa KOPPO3MOHHbIX
anarpamm.

KopposnoHHble  guarpammbl  BarHepa-Tpayona wu
OBaHca. [MpakTuyeckoe MNOCTPOEHME  KOPPO3MOHHBIX
uarpamm Mnpu HanmuMyMM B arpeccuBHOW cpefne ABYX
OKVCUTENEN, NPV KOHTaKTe METannoB U B cry4ae
naccusauum meTanna.

2.5

KnHeTuka napumanbHbIX
KaToOHbIX NPOLECCOB
KOppO3nu.

KuHeTuka BOCCTaHOBJ1EHUA
Kncriopopaa.

KuHeTuka BblaeneHus BOaOopoAda W3 KUCKbIX cpena,
BIninaHne npupoasbl mMeTanna. rlpaKTVI‘-IeCKoe
NnoCTpoEeHNne NoJIAPU3aLMOHHbIX KpUBbIX.
Onpep,eneHMe Xapakrtepa KartogHoro npouecca no

pPacTBOpPEHHOIO




peanbHoOn
BoJopoja.

ﬂOJ'IﬂpI/I3aLI,I/IOHHOI7I Kpl/lBOI7I BblaeeHnsa

2.6 KuHeTuka napumanbHbIX KnHeTuka aHOOHOro pacTBOpeHWst Meau u Xxenesa B
AHOZHbLIX NPOLIECCOB cynbdaTtHbix cpepax. [lpakTnyeckoe nocTpoeHue
KOppO3uMm. Nnonspu3aumMoHHbIX  KpuBbiX. KuHeTuMka aHogHoro

pacTBOPEHUs NaTyHEN B XIOPUAHbIX cpefax.

2.7 TeopeTnyeckne oCHOBbI MpakTuyeckoe MOCTPOEHME KOPPO3UMOHHBLIX Auarpamm
3NEKTPOXUMUNYECKOMN npyv KOppo3MM C BOAOPOLHOW Oenonsipusauuen.
KOppO3uu MporHo3bl BNvsiHUA npupoabl MeTanna u pH cpegbl Ha

ckopocTb npouecca. VHrmbupoBaHne KOPpPO3MOHHOMO
npouecca,
KaTtogHas u npoTeKkTopHas 3alimMTa Ha KOPPO3MOHHBLIX
auarpammax. MpakTuyeckoe NnocTpoeHve
KOPPO3MOHHbLIX  AvarpamMm  MNpyv  KOppo3uuM  C
KMCnopogHon genonspusaumen.

2.8- HekoTopkle npakTuyeckue Mopckass  koppo3uss  MogenupoBaHMe  MOPCKOW

2.9 BMAbI KOPPO3MK Koppo3usi Mmeau un ctanen. Kopposnst no BaTeprvHUN.
MpoTekTopHas 3awmTa OT MOPCKON KOPPO3MMU.
JlokanbHble BUabLl koppo3un. HabnogeHve
NMUTTUHIOBOW KOPPO3UM Ha Mean 1 xernese.
WNHrmbutopbl kncnotHom kopposun. MopgenupoBaHue
OEencTBnst MHIMBUTOPOB.

3. llabopaTopHble 3aHATUSA
3.1- TepmoanHamuka 1. 3nektpog | poaa.
3.2 ANEKTPOXUMUNYECKOMN 2. Onektpog Il poga.
KOppOo3uMu.
3.2-- TeopeTnyeckne OCHOBbI 1. BopopoaHbIn anekTpoa
3.3 3NEKTPOXNUMMNYECKOMN 2. XvmMmunyeckue Lenu.
KOppo3unu

3.4 MeToa KOppPO3NOHHbLIX 1. BnusaHue cocTtaBa anekTponuta Ha

avarpamm. 3PPEKTUBHOCTL PAabOTbI KOPPO3MOHHOTO ANIEMEHTA
2. OnpegerneHne CKOPOCTU KOPPO3nm
KOPOTKO3aMKHYTOTO rafibBaHUYECKOro aNemMeHTa.

3.5- KuHeTuka napumanbHbIX 1. KuHeTuka anekTpoXnMmn4yecKkoro

3.7 KaToOHbIX U aHOAHbIX BOCCTaHOBMEHUSA KUCropoaa.
npoLeccos 2. YcTaHOBNEeHne KNHETUYECKMX

3aKOHOMEPHOCTEW KaTOAHOro BblAeNneHus
Bogopoaa
3. AHogHOe noBeAeHne Meaun B KUCTIbIX
XNOPUAHbIX pacTBopax.

3.8- HekoTopble BMAbl KOPPO3UK 1. KoHTakTHas Koppo3us MeTassos.

3.9 2. MpaBuMeTpUYECKOE ONpeaeneHmne CKopocTun

KOpPO3MK xenesa B pasrfimyHbIX 3N1EKTPONnTax.
3. MNuTTHHroBast KOppPO3nNs Meaun.

4. CeneKTMBHasi KOPPO3Vs.

13.2. Tembl (pasgenbl) AUCUMNIMHBI U BUAbI 3aHATUMA

Bugbl 3aHATMI (KONTMYECTBO YacOoB)
Ne HanmeHoBaHVe TeMbl N
n/n (pasgena) gucumnnuHbl | JNlekummn | MNpakTnyeckme | JlabopaTopHble ’aMOSL%ZTTanHaﬂ Bcero
1 OCHOBHbIE MOHATUA U 3 3 . i 3
npeaMeT Kypca
TepmogmHamudeckue
NPeAnOCHISIKM U
2 | KnHeTu4eckme 3 3 5 17
0COBGEHHOCTUN ra3oBoOn
KOppo3uu
TepmogmHamuka
2 | 3NIEeKTPOXNUMMUYECKON 3 3 8 5 14
KOppo3um.
3 | MeToa KOPPO3NOHHbIX 6 6 8 6 20




anarpamMmm.

KnHeTtuka napuuanbHbIX

4 | KaToaHbIX npoLeccoB 3 3 4 5 23
KOppo3uu.

5 KuHeTnka napumanbHbIX
aHogHbIX npoueccos 3 3 4 5 17
KOppo3uu.

6 TeopeTnyeckne OCHOBbI
ANEKTPOXUMUNYECKON 3 3 4 4 16
KOppo3sunu

7 | HekoTopble npaktudeckune 6 6 8 4 18
BUAbl KOPPO3UMW.

8 MeToab! KOPPO3MOHHBIX 6 6 _ > 16
ucnbITaHWm
WToro 36 36 36 36 144

14. MeToaun4ecKue yKasaHusi Ans 00y4aloLWmnXcs No 0CBOEHUIO AUCLIMMIIUHDI

Ans ycnewHo20 0cgoeHuUsi Mamepuana HeobxoOuMo codemamb U3yHYeHUe J1eKYUOHHO20
Mamepuasia o OCHOBHbIM pa3deniam Kypca, nod20moseKy U 8bInofHeHUe 3adaHuli Ha

rpakmuyeckux (cemuHapckux) u nabopamopHbIX 3aHAMUsX,

a makxe obssameribHO

ocywecmensmb caMoCmosimesibHyto  pabomy ¢ umepamypHbIMU — UCMOYHUKaMU 110
mMamepuarly Kypca.

15. NMepevyeHb OCHOBHOM U AONOSTHUTENIbHOW NUTEpPaTYpPbl, PECYPCOB UHTEPHET,
HGOﬁXOAMMbIX AnAd oCBOEeHUA ancuuninHbI
a) OCHOBHas nurteparypa:

Ne n/n

McTo4uHnk

1

HamackuH b.6. Onektpoxmmus : [yd4ebHoe nocobue ang ctya., obyd. N0 HanpasneHuto NoAaroT. «Xumusa» |/
B.B. JamackuH, O.A. Metpun, I A. UupnuHa.- Uag. 3-e, ucnp. - Cankt-lNeTtepbypr : JlaHb, 2015. - 670 ¢

Kosagepos O.A. MacconepeHoc n ¢aszoobpaszoBaHne npyv aHOLHOM CENEKTUBHOM pacTBOPEHUU

2 romoreHHbIx crnnaeos : MoHorpadums / O.A. Kosagepos, A.B. BeegeHckuin. — BopoHex : ML
«HayyHas kHura», 2014. — 288 c.
3 CemeHosa M.B. Kopposus n 3awmra oT Kopposuu ; [ yuebHoe nocobue ans ctya., sysos] / V.B.

CewmeHoBa. — M.: ®usmarnur, 2012. — 373 c.

0) gononHuTenbHas nuTeparypa:

Ne n/n MCcTOYHUK

4 Axran P. Kopposusa 1 3awmrta ot koppo3un. lNepesog ¢ aHrn. /P. AHran.-Uaa. 2-e.-
HonronpygHbin. Htennekt, 2014.-345 c.

5 AHOOHOe pacTBOpeHUe 1 cenekTuBHasa koppo3sns cnnasos / V.K. Mapwakos [u gp.]. — BopoHex
: I3g-Bo 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 B6.C. TepmoanHammnka 1 KMHeTrKa rpaHul, 3epeH B metannax / b.C. BokwTelH, Y.B.
Koneukui, J1.C. WBnHgnepmaH. — M. : MeTtannyprus, 1986. — 224 c.

8 Kewe I'. Kopposusa metannos. On3nKO-XUMUYECKNE NPUHUUMBI U akTyanbHble npobnems / I

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

B) MHOPMALIMOHHBIE 3NEKTPOHHO-0Dpa3oBaTerbHble pecypchl (odumumnansHble PECYPChbl MIHTEPHET™:

Ne n/n

Pecypc

1.

AnekmpoHHas bubnuomexka S3HE BI'Y

36 «Military»

OBC «KoHcynbTaHT cTyaeHTa»

OBC «IPRbooks»

OEC «JlaHb»

o g wiN

OEC «YHuUsepcumemckasi bubniuomeka on-line»




16. MepeyeHb Yy4yeOGHO-meTOAMYECKOro obGecne4vyeHUss ANA CaMOCTOATENIbHOM
paboTbl

Ne n/n McTouHUK
KosagepoB O.A. MacconepeHoc 1 bazoobpasoBaHue npyv aHOAHOM CENEKTUBHOM pacTBOPEHUU
1 roMoreHHbIX cnnaesos : MmoHorpadusa / O.A. Kosagepos, A.B. BeegeHckuin. — BopoHex : VML

«HayyHas kHura», 2014. — 288 c.

CO60pHMK BONPOCOB 1 3afa4y No NpYKNagHon aneKkTpoxmmun : y4ebHo-meToauyeckoe nocodue /
2 coctasutenu: E. B. bobpuHckas, H. B. Coukas, O. A. Kosagepos .— BopoHex : N3gaTenbckuii
gom By, 2019 .—79c.

BeegeHckuii A.B. COOpHMK NpyMepoB M 3adad No anekTpoxumun : yyebHoe nocobue / A.B.
BeegeHckuit, C.A. KanyxuHa, T.A. KpasyeHko u ap. lNog pen. A.B. BeegeHckoro u O.A.
Kosageposa. — Cl16.: JlaHb, 2018. — 208 c.

17. UHcpopmMaLMOHHbIE TEXHOSIOMUU, UCTNONb3yeMble ANA peanu3auumn yyebHomn
OUCLUUNJINHDbI, BKNOYas nporpaMmmMmHoe obecnevyeHue u MHopMaLUOHHO-
cnpaBoOYHble CUCTEMBI (MPU HEOBXO0AUMOCTH)

lpu peanusayuu y4ebHoU ducuUNIUHbI UCMOMb3YHMCS 3IeMEHMbI 3/1IEKMPOHHO20 0byHYeHUs U
pasnu4Hble ducmaHUUOHHbIE 0bpa3oeameribHbIe MmexHo102auu, no3eosnsowue obecriedusams
oriocpedosaHHoe e3aumodelicmgeue (Ha paccmosHuu) npenofasamernel u 0b6y4arOUUXCS,
8K/toHas UHCMPYMEHMbI  371EKMPOHHOU  UHOpMaUyUuoHHO-0bpaszosamesibHol cpedbl BI'Y
«OneKmpoHHbIl  yHUsepcumem  BlY»  (https://edu.vsu.ru) uunu  “MOOK  Blry”
(https://mooc.vsu.ru), npoeedeHue 6ebuHapos, BUJEOKOHbepeHUUl (8 mom 4ucie ¢
npumeHeHuem cepesucos Zoom, Discord u dp.), e3aumodelicmeue 8 couycemsx, nocpedcmeom
3/IEKMPOHHOU MoYMbl, MECCEHOXKEPOS.

18. MaTtepuanbHO-TeXHU4YeCKoe obecrneyeHme AUCLUUNIIUHLI:

JIeKUUOHHbIE U MpakKmu4yeckue 3aHamusi npoeodssmcs 8 ayoumopusiX, OCHaUWeHHbIX
obopydosaHueM, mexHU4ecKUMuU cpedcmeamu 0by4eHUs, npogpamMMHbIMU rPodyKmamu,
cocmase komopsbix onpedensemcs 6 Prif, PlIl1. lNomeweHus Onsi camocmosimersibHoU
pabombi OCHaWeHb! KOMMbIOMEPHOU MEXHUKOU C 803MOXHOCMbIO NOOK/IOYEHUST K cemu
UHmepHem u  obecniedeHuem Odocmyna 8  37IEKMPOHHY  UHGOPMayUOHHO-
obpa3oeamernbHyto cpedy YHueepcumema. Peakmuebl u xumu4deckasi riocyda, Oocka
y4YeHu4yeckas, wkagh ebimskHOU, e600siHasd 6aHs, mepmocmam, KOMIIEKCHasi
Jslabopamopusi o ¢pusudeckol xumuu (MepMOOUHAMUKU U KUHemuka), 8ecbl
aHanumuyeckue,  MynbmuMempbl,  UCMOYHUKU  NUMaHusi,  CyWuslbHbIl  wkKag,
akeaducmursnsamop.

19. OueHouYHble cpeacTBa AnNs NPOBEAEHUA TeKylen U  NPOMEXYTOYHOMU
artrecTtauum

Mopsigok oueHkn ocBoeHuns obydarowmmmnca ydebHoro maTepuana onpegensieTcs
coaepXaHnem crneayrLmnx pasgenos AUCUUNINHGIL

Ne HaunmeHoBaHune
n/n pasgena gucuunivHbl
(Moayns)

1.2-1.3 TepmoagnHammka

XUMMNYECKOUN "

AMEKTPOXUMUNYECKOMN

Koppo3uu.

1.2, KnHeTtunyeckme

1 0CODEHHOCTHM ra3oBoK AK-1 MK-1.1 PeweHue npakmu4eckux 3adad,
) Kopposuu. : MK-1.2 YCMHbIU Orpoc

1.4-1.5 KnHeTuka

napumnanbHbIX aHOOHbIX

N KaTOAHbIX MPOLECcCoB

Koppo3uu.

1.6 TeopeTnyeckme

NHaukatop(bl)
AOCTUXKEHWS OueHouHble cpeacTea

KoMneTeHumnn

KomneteH
unsi(n)



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

NHavkaTop(bl)
OOCTVXKEHUS OueHouHble cpeacTsa
KOMMeTeHLnn

Ne HanmeHoBaHne
n/n | Pasnena amcLMnmnHbl
(moayns)

KomneTeH
uns(un)

OCHOBbI
ANEKTPOXNUMUYECKOM
Koppo3uu

1.3 MeTton
KOPPO3MOHHbIX
anarpamm.

1.4-1.5 KnHeTuka
napumnanbHbIX aHOOHbIX AKB-1 KB-1.2 PeweHue MpaKmuYecKux 3adauy,
N KaTOAHLIX NPOLIECCOB yCmMHbIU 0rpoc
KOppo3uMu.

1.7 HekoTopble
npakTuyeckme BMabl
KOppO3uMm.

MpomexyTouHas aTtTectauus MepeyeHsb 80Mpocos
dopma KoHTpons - 3ayeT

20 TunoBble OLUEeHO4YHbIe cpeacTBa n mMeToaun4yeckKkue MaTepuanbl,
onpegensarowue npoueaypbl oueHnMBaHuA

20.1 TeKywmin KOHTPOSNb YCNeBaemMocTn

KoHTponb ycnesaeMocTy No AUCLMNIINHE OCYLLECTBNSETCS C NMOMOLLbIO CrieayoLLnX
OLEHOYHbIX CPEACTB:

PelueHne npakTn4ecknx 3agad

MepeyeHb pacyeTHbIX 3a0aHuli K Mpakmu4yecKUuM 3aHsImusim.

PacyemHsbie 3a0aHusi (pa3denbi 1.2-1.7)

1. 3adaHbl memnepamypa u pH mopckoli 800bl. Bydem nu 8 OaHHbIX ycrogusix mepmoOUHaMuU4ecKuU
cmaburneH crnnae ykazaHHo20 cocmaga? Omeem rnosiCHUMBb.

2. U306pasumb KOppO3UOHHYI0 Quagpammy 051 KOHmakma esneso — a-namyHb. CamopacmeopeHue
rnpomexkaem 8 MopcKoU eode.

3. [llpedcmasumb  OaHHble, ceudemerniscmgyoujue 006  3NIeKMPOXUMUYECKOM  MEXaHU3Me
camopacmeopeHusi nlamyHeli 8 KOHUEHMPUPOBaHHOM X/I0pUOHOM pacmeope. WM3obpa3umb
coomeemcmeyowjue KOppo3UOHHbIe OuazpamMmbi.

4. Ha cepebpsiHom anekmpode 3adaHo onpederieHHoe 3HadYeHuUe rnomeHyuana. Ymo MoxHO ckazameb
0 MepMOOUHaMUYECKU 8EPOSIMHOM pouecce npu pasHbix 3HadyeHuUsIx pH azpeccusHol cpeldbi? Kak
u3MeHUmcs omeem rpu 3ameHe cepebpa a-ghasoli Ag30Zn?

5.  MeOHbil 351eKmpo0 rospyxeH 8 pacmeop ¢ U38eCmHbIM 3HavyeHueM pH. Ymo moxHo ckasamb o
mepMOOUHaMUYEeCKU 8€POSIMHOM poUecce Mnpu pasHbIX 3HAaYEeHUSIX 371EKMPOOHO20 nomeHyuana?
Kak usmeHumcs omeem npu 3ameHe medu [-chasol Cu44Zn?

6. Yucmbili memarnn nodsepeaemcsi KOppo3uu ¢ 8000podHol dernonspu3ayuel. [aHbl ypasHeHuUs
aHOOHOU ronspu3ayuoHHOU Kpueol pacmeopeHusi Memarsia U KamoOHOU ronsipu3auyuoHHOU
Kpueol ebiderieHusi eodopoda Ha OaHHOM memarne. [locmpoums KOPPO3UOHHYH duazpammy U
onpedenume epaghudecKu MOK KOppo3uu U rnomeHuuarn ce060dHol Koppo3uu.

7. Tom xe 80Mpoc 8 cily4yae 3aMeHbl Memarisia 20MO2EHHbIM CI1aBoM Ha OCHO8€ 3MO020 Xe Memarina
¢ Hebornbwum codepxxaHuem 6onee 6r1a2opodHO20 Memarna.

8. Memann nodsepzaemcsi KOppo3uu C KucropoOHou Oenonspu3ayuel. 3adaH rnpedenbHbIl
KamoOHbIU MOK eoccmaHoenieHus Kucriopoda 8 OaHHbIX ycrosusix. [locmpoumb KOPPO3UOHHYHO
Ouaepammy u ornpedennums epachudecku MoK Koppo3uu u rnomeHuyuasn ceobo0HOU Koppo3uu.

9. Tom xe 80rpoc 8 criy4yae 3aMeHbl Memarsia 20MO2EHHbIM CI1a8oOM Ha OCHOBE 3MO20 Xe Memarina
¢ Hebornbwum codepxxaHuem b6onee 61a2opodHO20 Memarna.

10. Yucmebili memann nodsepzaemcsi Koppo3uu ¢ 8000podHol Oernonsipusayued. [aHbl ypasHeHUs
aHoOHOU rofisipu3ayUoHHOU Kpueol pacmeopeHuss mMemarsnna U KamoOHoU nonsipu3ayuoHHoU




Kpueol ebidenieHusi o0opoda Ha OaHHOM Memarne. [locmpoumb KOPPO3UOHHY0 Quazpammy U
rokasamb epachudyecKu 803MOXHOCMb KamoOHOU 3aujumel.

11. Tom xe 8onpoc 8 cry4yae 3aMeHbl Memarisia 20MO2eHHbIM Cr/1asoM Ha OCHO8e 3MO020 Xe Memasa
¢ Hebornbwum codepxxaHuem b6onee 61a2opoOHO20 Memarna.

12. Yucmebil memann nodsepaaemcsi KOppo3uu ¢ KUciopodHoul Oenonsipusauuel. 3adaH npedesbHbIl
KamoOHbIU MOK 80CCmaHoeneHus1 Kucsiopolda 6 OaHHbIX ycrnosusix. locmpoumb KOPPO3UOHHYHO
OQuazpammMy u U rnokazamse epachuqdecku 803MOXHOCMb KaMOOHOU 3auiumel.

13. Kak usmeHumcs peweHue npedbldywel 3adadyu, ecnu memann codepxum 15-20% meHee
651a20p00H020 KOMIMOHEHMa?

14. [JaHbl aHOOHasi nosisipusayuoHHas Kpueasi Yucmou mMedu U rosiHas aHoOHasi rosisspu3ayuUoHHast
Kpueasi a-namyHu Cu30Zn e KOHUeHmpuposaHHoU xsiopudHoli cpede. lNocmpoums napyuarsnbHble
ronspu3ayuoHHble  Kpusble pacmeopeHusi UuHka U Medu u3 crjasa U paccdumambs
mepMOOUHaMUYECKYH aKmueHOCmb MeOU Ha o8epxHOCMU pacmeopsrouLeeocs criiasa.

15. UseecmHO, Ymo rnpu aHOOHOM pacmeopeHuuU [-namyHel 8 X/0pUOHbIX cpedax Yacmb MeOHO20
KOMIMOHEeHma UOHU3Upyemcs, a 4acmp rodgepaaemcsi (ha3080My rpespallieHuto 8 No8epxXHOCMHOM
cnoe 8 uucmywo wMmedb. [lo mepe pocma colepxaHusi UUHKa 8 p-namyHu  dons
nepezpynnuposaswetica Medu bbicmpo yeenudusaemcs. HYem obbsicHUmMb amom ¢hakm?

16. [pusecmu npumepbl 3¢hcheKmMuU8HO20 MPOMUBOKOPPO3UOHHO20 fle2uposaHust a- U S-namyHel

17. [HaHbl aHOOHas rnonspu3ayuoHHas Kpuseas Yucmol mMedu U MorHble aHOOHbIE MoMsApU3aUUOHHbIE
Kpusbie rnpocmod a-iamyHu Cu30Zn u wMblwbsKkogucmol a-namyHu Cu30Zn0,05As 8
KOHUeHmpuposaHHoU xsiopudHoli cpede. [Nocmpoumes napyuanbHble MoAsSPU3aUUOHHbIE Kpueble
pacmeopeHusi medu U3 oboux criagoe u paccHumambs mMepMoOUHaMUYECKYH akmueHoCcmb Medu
Ha ux nnoeepxHocmu. B uem ¢popmarnbHas npuduHa 3auumH{o2o delicmeusi Mbilibsika?

18. Tllpednoxumb  akcriepumeHm, nodmeepxdarowul  Hanudue ¢as308bIx fpespawjeHul 8
[10BEPXHOCMHOM CJI10€ criflaga rpu e2o aHOOHOM PacmeopeHUU U caMopacmeopeHuUU.

19. O6BbsicHUMB, ro4YeMy YUHK C MPUMEChIO HUKesS Unu niamuHbkl nodgepaaemcsi curibHOU KUCIOmMHoU
Kopposuu. NMoyemy yucmbil UUHK KOppoOupyem 3Ha4yumesibHO MedrneHHee?

20. CpasHumb cKopocmu Kopposuu o- U f-namyHel 8 mMopckou eode. Kakoli xapakmep Kopposuu
oXxudaemcsi 8 nepeom u 80 8mopom criydae? Noyemy?

lMepeyeHb 3a0aHull Ansi camocmosimesnibHoU pabomsi (pa3desnbi 1.2-1.7)

1. lNoka3zame ymeHue Yumame QuagpaMmbl nomeHyuasn-pH. Kakyro uHgbopmayuro Mo2ym, a Kakyto He
mo2ym Gameb amu Quazpammbi?

2. [Nlocmpoumb KOpPO3UOHHYO QuazpaMMy camopacmeopeHusi amanbaambl Hampusi 8 pacmeope NaOH.
O yem ceudemesibcmgyem OpOobHbIU MopsidoK Mo pacmeopeHHOMY Hampuro 8 pmymu?

3. lNocmpoumb KOppO3UOHHYI0 QuaspaMMy caMopacmeopeHus: amarbeaMbl UuHKa 8 pacmeope HCI +

ZI’]C|2.

O yem ceudemesibcmgyem OpPObHbIU MopsiOoK Mo pacmeopeHHOMY UUHKY 8 pmymu?

4. Paccyumaltime pagHOB8€eCHbIU 351eKMPOOHbIU romeHyuasl amanb2aMHO20 riekmpoda

Zn?*[Zn(amarnee.).

MonbHas dons yuHka 8 amanibecame cocmaersisiem 4%, a e2o koaghgpuuyueHm akmusHocmu 0,33.

5.Ha npumepe cnnasoe cucmembl Cu—Zn rnokazamb U3MEHEHUe xapakmepa aHOOHO020 pacmeopeHUs 8
psdy a-hasa — f-hasa — y-¢hpasa ... Pacmeop — KOHUeHmpuUpo8aHHasi cosisiHasi Kucrioma.

6. Ha npumepe crinagos cucmembi AQ—Zn rnoka3amb U3MEHEHUEe xapakmepa aHOOHO20 pacmeopeHUs 8
psdy a-hasa — f-cpasa — y-¢has ... Pacmeop — KOHUEHmMpUPO8aHHbIU HUMpam Kasusi.

7. Ha ocHose npednoxeHHOoU nomeHyuocmamu4eckol XpoHoaMmrepoepaMmmbl CEJIEKMUBHO20

pacmeopeHusi

crinasa SnbIn Ha amane ¢popmuposaHusi Oughgby3UOHHOU 30HbI paccyumams Ko3ghghuyueHm
Oucbgby3uu

uHOUS 8 criase.
8. UssecmHo, Ymo KoaghgbuyueHmbI 83aumMoouphy3uu KOMIOHEHMOB8 [-namyHU, U3MEePEHHbIe rpu

CenieKmu8HOM pacmeopeHUU, MOHOMOHHO pacmym ¢ POCMOM NMomeHyuasna pacmeopeHus. Yem
0b6BsCHUMB

amom ¢hakm?

9. Paccmompume akcriepumeHm ro orpedesieHuro 0onu medu, rnepeapynnuposaswelicsi 8 CObCmMeeHHy0
ghasy e npouecce aHoOOHO20 pacmeopeHus B-namyHel (U.K. Mapwakos, H.B. BsizosukuHa, 1979).
lMoyemy npu makol MocmaHOB8Ke 3KCIepuMeHma MOXHO U3Mepume amy eenu4yuHy? Kakue ghakmopabi
Melwiarom U3MepeHuUo?

10. Hons medu, nodsepzHyswielicsi ha3zo8oMy rnpespaujeHuro 8 no8epxHOCMHOM Cr10€ Cr1asa,

3Ha4yumesbHoO 8biwe Ha [-namyHu Cu48Zn, yem Ha f-namyHu Cu42Zn. Yem ob6bsacHUMb 3mom
aKcrepuMeHmarbHbIl ¢hakm?



11. Nocmpoums napyuarnbHbie oasgpu3ayUOHHbIE Kpusble pacmeopeHuss Medu u3 rnpocmol a-namyHu
Cu30Zn u mbiwbskosucmol a-namyHu Cu30Zn0,05As 8 KOHUeHmMpUpo8aHHOU Xr10pudHoU cpede
. Paccyumamb mepmoduHamu4ecKyro akmueHocmb Medu Ha rnoeepxHocmu oboux crinnasos. B yem

hopmarnsHas npuduHa 3auumHozo delicmeust Mbilibsika?

12. O6BACHUMB (YU3UKO-XUMUYECKUE NPpUYUHbI caMopacmeopeHusi lamyHu 8 Mopckol gode,
npomexarouwjeli ¢ UoHU3ayuel u obpamHbsiM ocakOeHueM medu (ricegdoceriekmusHasi KOppOo3usl).

OnucaHne TexHonorum nposeneHnA

Tekywass ammecmauus rnposodumcs 8 coomeemcmeauu ¢ lNonoxeHuem o mekywel ammecmauyuu

obyyarowuxcs nNo rpospamMmaM  ebicleao obpa3oeaHusi BOPOHEXCKO20

20cy0apcmeeHHo20

yHusepcumema. Tekywas ammecmauyus rnpogsooumcsi 8 ¢hopmMme: ycmHoz20 ornpoca (UHOusUdyarbHbIU
orpoc) o memam Kypca U 8bIMNONTHEHUS pacyemHbiX n1abopamopHbIX U KOHMPOrbHbIX pabom npu

rnpogedeHuU s1abopamopHO20 rpakmukKyma.

[ns TekyLero KOHTPONs yCBOEHUSI MaTepuana Ucnosb3yTcs creayowmne nokasaTenu:
1) 3HaHue y4ebHO20 Mamepuarna u enadeHue MnoHIMUUHbBIM anrnapamom OUCUUNIUHbI
2) ymeHue ces3bigamb meopemuyecKue 3HaHUs1 C UX Mpakmu4eckuM rnpuMeHeHUem;
3) ymeHue unmocmpupogamb omeem rnpumepamu, hakmamu, OaHHbIMU PO8OOUMBbIX

Jn1labopamopHbix pabom;

4) ymeHue npUMEHSIMb 3HaHUEe OCHOBHbLIX 3aKOHO8 U 3aKkoHoMepHocmel

peweHur 3adady.

[ns oueHueaHus pesynbmamoe 0b6y4YeHusl UCMoMb3yemcs wKana:

oucyunnuHbl K

3a4YmMeHOo»/»He3a4ymeHo»

Unu «omiu4yHo», «XOPOWOo», «yA08/1emeopumesnbHo» U «HeydoernemeopumesnbHoO». ..
TpeboBaHUA K BbIMOSIHEHWIO 3aaHUIA (MU LIKaIbl U KpUTEPUM OLIEHNBaHUS)

Kpurepuu onieHuBaHUsA

lMonHoe coomeemcmeue omeema oby4yarouie2ocs 8cem
rnepeyucrnieHHbiM  rokazamersnsam. [IpodemMoHcmpuposaHo
3HaHue y4yebHo20 Mamepuana, enadeHue MOHAMUUHbIM
annapamom AucyunmuHbl, ymMeHue MPUMEHSIMb
meopemuyecKkue 3HaHus [pu  PeweHuU npaKkmuyecKux
3adau.

Obyyarwutica enadeem MNOHAMUUHbLIM — arrnapamom,
meopemuyeckuMu  OCHo8amu QucyunnuHel, crnocobeH
MPUMEHSIMb ~ UMEIWUECsT  3HaHUs  Npu  peweHuu
npakmu4yeckux 3aday, oOHaKo rpu omeeme Ooryckaem
He3Ha4umersibHble OWUBKU, KOmOopbie criocobeH ucnpasume.

Omeem obyyarouwezocsi He coomeemcmeyem J1iHobbiM
08yM U3 riepeyqucsieHHbIX [okasamersnel, oby4darouwutcs
Oaem HernosiHble omeembl. [JeMoHcmpupyem 4YacmuyHble
3HaHus u doryckaem cyujecmeeHHble oWUbKU rpu omeeme.
He ymeem pewamsb npakmuyeckue 3adaqu.

Omeem He coomeemcmeyem Ji0bbiIM mMpeM U3
rnepeyucrieHHbIX rnokasamered. Obyyarowutics
GeMOHCmpupyem ompbI8OYHbIE, thpacMeHmMapHble 3HaHUs,
Odonyckaem epybbie owubKku, Komopblie He crocobeH
ucnpasume.

YpoBeHb
c(hOpMHUPOBAHHOCTH [Ixana oneHok
KOMIIECTCHIIUM
Tosviuennviti Omauyno
yposeHs (3aumeHno)
basoswiii yposens Xopouio
(3aumeno)
Topozosuiii Yooeremesopu-
ypoeeHb menbHO
(3aumeno)
- Heyooeremsopu-
MenbHO
(Hezaumeno)

lNonyyeHHble 8 Xx00e mMeKyweao OueHUBaHuUss 3HaHul
npernodasamersis MOXem UCrob308amb pU nNPo8edeHUU MPOMEXYMOYHOU ammecmayuu 8

¢opme 3a4ema.

20.2 NMpomexyToyHana aTrectauma

npedmema  bannbl

MpomMexxyTouHas aTTecTaums No AUCLUNIMHE OCYLLECTBSIETCS C MOMOLLBIO ClEeAYoLmMX

OLIEHOYHbIX CPEACTB:

Bonpocsl k 3a4emy

1. 3adaHbl memMnepamypa u npupoda Memarniuyecko2o obpasya. lpu ebibpaHHbIX yCr108UsIX
OUEHUMb CKITOHHOCMb K 2a3080U Koppo3uu aHHO20 Memarna. O6bsicHUmMb, 4mo ripousolidem rpu

UusaMeHeHuu: -memriepamypsbl; -0aesrieHus 2a3a; —npupodbl caa3a.




2. BadaHbl memnepamypa u pH mopckoli 800bl. bydem nu 8 OaHHbIX yCrio8uUsiX MepMOOUHaMUYECKU
cmaburieH crinae ykazaHHo20 cocmasa? Omeem rnosicHUMb.

3. U3ob6pa3zumb Koppo3UuoHHYt0 Ouaspammy 07 KOHMaKkma xesneso — a-namyHb. CaMopacmeopeHue
rnpomekaem & Mopckol go0e.

4. [lpedcmasumb OaHHble, caudemenbcmeayowue 06 31eKmMpPOXUMUYECKOM MexaHU3Me
camopacmeopeHus namyHeul 8 KOHUeHmMpupo8aHHOM XJfIopudHoM pacmeope. M3o0bpasumsb
coomeemcmeyroujue KOppO3UOHHbIE duaspamMbI.

5. Ha cepebpsHom anekmpode 3adaHo onpedesieHHOe 3HadYeHuUe nomeHyuasna. Ymo MOXHO ckaszamb
0 mepMoOUHaMU4YeCcKU 8eposimHOM ripouecce fnpu pasHbix 3HavyeHusix pH azpeccusHoli cpedbi? Kak
usmMeHuUmMcs omeem rpu 3ameHe cepebpa a-gpasol Ag30Zn?

6. MedHbili anekmpod rnozpyxeH 8 pacmeop ¢ U38eCmHbIM 3HadeHuUem pH. Ymo MoxHo ckaszameb O
mepMOOUHaMUYeCKU 8epOSIMHOM MPOUECCe Mpu pa3HbIX 3Ha4YeHUsIX 3/1eKmpodHo20 nomeHyuana? Kak
usMeHuUmcs omsgem rpu 3ameHe meou [-¢pasoll Cuddzn?

7. YHucmbili meman nodeepaaemcs Koppo3uu ¢ 8000podHoU dernonspusayued. []aHbl ypagHeHUsI
aHOOHOU ronspu3ayuUoHHOU Kpugol pacmeopeHusi Memarina u KamoOHOoU Mosisgpu3auyUuoHHOU Kpueol
8bldeneHusi godopoda Ha daHHOM memarsine. [Tocmpoums KOPPO3UOHHY QuagpaMmMy U orpedenums
epaghudecku mok Koppo3uu u nomeHyuasn ceo0b600HOU KOppo3uU.

8. Tom xe 8onpoc 8 criyyae 3aMeHbl Memarsia 20MO2EHHbIM CI/1a8oM Ha OCHOBE 3IM0o20 Xe Memarna
¢ Hebornbwum codepxkaHuem bosiee brazopodHo20 Memarina.

9.  Memann nodsepzaemcsi KOppo3uu ¢ KUcriopodHou dernonispusayueli. 3adaH rnpedesibHbIl
KamoOHbIlU MOK 80cCmMaHo8/1eHUs Kucriopoda 8 OaHHbIX ycrosusix. [locmpoumb KOPPO3UOHHYH
OQuazpammy u onpedenums 2paghudecKku MoK Koppo3uu U nomeHyuan ceob600HOU Koppo3uu.

10. Tom xe 8orpoc 8 cry4ae 3aMeHbl Memarisia 20MO2eHHbIM CriiagoM Ha OCHO8e 3M020 Xe Memarina
¢ Hebornbwum codepxkaHuem boriee 6r1azopodHo20 memarina.

11. Yucmebil memarnn nodsepaaemcs Koppo3uu ¢ 8000po0dHoU denonspusayued. []aHbl ypagHeHUs
aHOOHOU ronsipu3ayuUoHHOU Kpugol pacmeopeHusi Memarina u KamoOHOU Mosispu3auUoHHOU Kpueol
8bideneHusi godopoda Ha daHHOM memarine. [Tocmpoume KOPPO3UOHHYHO duazspaMMy U rnokasame
epaghuyHecKu 803MOXHOCMb KamoGOHOU 3alumel.

12. Tom xe 8orpoc 8 cry4ae 3aMeHbl Memarisia 20MO2eHHbIM CryiagoM Ha OCHO8e 3MO020 Xe Memarina
¢ Hebornbwum codepxxaHuem bosiee br1azopodHo20 Memarina.

13. Yucmebil memarnn nodsepzaaemcs Koppo3uu ¢ KUc1opodHou Oenonspusayuel. 3adaH npedesbHbil
KamoOHbIU MOK 80cCmMaHo8s1eHUs Kucriopoda 8 OaHHbIX ycrosusix. [locmpoumb KOPPO3UOHHYH
OQuazpamMmy U U rnoka3zamp 2paghudecku 803MOXHOCMb KamoOHOU 3awjumel.

14. Kak usameHumcs peweHue npedbidyuiet 3adayu, ecriu memarn codepxxum 15-20% meHee
61a20p00HO20 KOMIOHEHMA?

15. [aHbl aHOOHas nonspu3ayuoHHas Kpugeasi yucmou medu u rnosiHasi aHoOHasi nosisipusalyUoHHast
Kpueasi a-namyHu Cu30Zn 8 KOHUeHmMpuposaHHoU xropudHol cpede. [Nocmpoums napyuarbHble
Monsipu3ayUoHHbIE KpUBbIe pacmeopeHUsi UUHKa u Medu U3 crijlaea u paccyumame
mepMOOUHaMUYECKYH0 akmueHOCMb MeEOU Ha ogepxHOCMU pacmeopsirouiLe2ocs criiasa.

16. U3eecmHo, Ymo rpu aHOOHOM pacmeopeHuU f-namyHel 8 xropudHbIX cpedax Yacmb MedHo20
KOMIOHEHMa UOHU3Upyemcs, a yacmb rnodsepaaemcsi ha3ogoMy rpespalieHuro 8 No8epxXHOCMHOM
cnos 8 yucmyto medb. Mo mepe pocma codepxxaHusi YuHka 8 [-namyHu dornis nepeepyrnnuposasiwielics
medu bbicmpo ysenuyugaemcs. Yem o6bscHUMb amom ¢hakm?

17. Mpusecmu npumepbi 3¢hcheKmMU8HO20 MPOMUBOKOPPO3UOHHO20 fle2uposaHust a- U S-namyHel

18. [aHbl aHOOHas nonspu3ayuoHHas Kpugasi Yucmou mMedu U rosiHbie aHOOHbIE MosIsipU3aUuUOHHbIe
Kpuebie rpocmol a-namyHu Cu30Zn u mbiwbskosucmoul a-namyHu Cu30Zn0,05As 8
KOHUeHmpupoeaHHoU xriopudHoli cpede. lMocmpoums napyuasibHbie Mosispu3auyUoHHbIE KpuBble
pacmeopeHusi Medu u3 0boux crinagos u paccHumams mepMoOUHaMUYECKYH0 akKmugHOCmb MeOu Ha ux
rnosepxHocmu. B yem ¢hopmaribHasi npuquHa 3awWumHo20 delicmeusi MbilubsiKa?

19. [llpednoxump sKcrepumeHm, nodmeepxxdarouwull Harnuqdue ¢hasoebix rpespawieHul 8
M10BEPXHOCMHOM CJ10€ criflasa rpu e2o aHOOHOM PacmeopPeHUU U caMopacmeopeHUU.

20. O6BACHUMB, MOYeMy UUHK C MPUMECHI0 HUKESIS Unu niamuHbl nodeepaaemcs CusibHOU KUCITOMmMHOU
Kopposuu. [No4yemy yucmbili UUHK KOpPOoOUpyem 3Ha4yumeribHO MedrieHHee?

21. CpasHumb cKOpOCMU KOppOo3uu a- U f-iamyHel 8 Mopckol 8ode. Kakol xapakmep Koppo3uu
oxudaemcsi 8 MepeoM U 80 8MmMopom criydae? [loyemy?

OnucaHue TeXHONOrMM NpPoBeAeHNs
lpomexymouHass ammecmauyusi nposodumcsi 8 ¢hopMme 3a4ema C OUeHKoOU 8 coomeemcmeuu C
lNonoxeHuem o MpomMeXxymoyHol ammecmauuu oby4Yaroluxcsi o npoepammam ebicuie2o 06pazoeaHus.
KoHmpornbHo-usMepumernsHbie Mamepuarbl MPOMEXymo4yHoU ammecmayuu ekmovaom e cebs
meopemuyeckue Unu Mpakmu4yeckue 80pocChl, MO38OMSIOWUE OUEHUMb CMeNeHb CghopMUpPO8aHHOCMU
3HaHull, ymeHuli u(unu) Hasbikos. [pu oueHuUsaHuUU 3HaHUl ucronb3yromes credyowue noKkasamenu:
1) 3HaHUe yyebHO20 Mamepuara u enadeHue NMOHAMUUHLIM annapamom OUCYUNTUHbI



2) yMeHue cesi3bieamb MeopemuyecKue 3HaHUsl C UX NMPakmu4yecKum rnpuMeHeHueMm;

3) yMeHue unmocmpuposams omeem rnpumepamu, hakmamu,

4) yMeHue npuMeHsimb 3HaHUe OCHOBHbIX 3aKOHO8 U 3aKOHOMepHocmel OUCUUIMITUHBI K PeWeHUIo
KOHKpemHbIx 3adau.

Lns oueHusaHus pe3ynbmamos 0by4YeHuUs UCronb3yemcs wkana:
Tpe6OBaHI/IFI K BbIMONHEHMWIO 3a4aHNN, LWKanb! U KpUTepmn oueHNBaHUA:

YpoBeHb
KpuTepuu oueHnBaHMsa KoMnNeTeHuuin ccopmupoBaH | Wkana oueHok
HOCTU
KOMMNEeTEHLINN

OOGyvatowmincs Bnageet TEPMUHOMOMMEN M NMOHATUAHBIM annapaToMm Bba3soBblit 3auTeHo
Teopun Koppo3uu; crnocobeH UnnCTpupoBaTe OTBET MpUMepamu, YpPOBEHb
NPUMEHATb TEeOopeTUYeCKMe 3HaHWS AN peleHus  NpakTUYecKmX
3agad. MNpu oTBeTe MOXeT [onyckaTb He3HauUTeNbHble OLINOKW,
KOTOpble CNOCOBEH UCTIPaBUTb.
O6yyalowmninicss  AEMOHCTPUPYET  OTPbIBOYHbIE,  dparmeHTapHble | He gocTurHyTt HesauTeHo
3HaHWs1, gonyckasi npu oTeeTe rpybble OLIMGKM. 6a3oBbIii

YPOBEHb

20.3. OueHoO4HbIe cpeacTBa ANns AMarHOCTUYECKOW paboThbl

3akpbITble
1. Kakoe wu3 TPHUBEIACHHBIX YTBEPKICHHIMA MOXET OBITh OTHECEHO K XapaKTEPHUCTHKE
AIEKTPOXUMUICCKON KOPPO3HHU:
a) TPOIECC PACTBOPECHHS METalljla MPOUCXOIUT TPH B3aUMOJCHCTBHU C arpecCHBHON Ta30BOM
cpenoi;
0) KOPPO3MOHHBIA TIPOIIECC ATO paboTa MHUKPOTaJbBAaHMUYECKHX DJIEMEHTOB; B) TIPU BBICOKHUX
TeMIIepaTypax OJJHOBPEMEHHO C OKHUCICHHEM MTPOUCXOAUT 00€3yriIeBaHNUE YIIIEPOAUCTHIX CTAJICH;
') KOppPO3Hs MPOTEKAET B CyX0il aTMocdepe
2. K 25IeKTpOXUMHUYECKON KOPPO3UH OTHOCSITCS KOPPO3UOHHBIE MPOIIECCHI TPOTEKAOIINE:
a) B IPOJIyKTax repepaboTku HeTel;
0) B OpraHMYECKUX BEIIECTBAX;
B) B pPacTBOpax 3JEKTPOJIUTOB;
T') [IpU ropsYeil MpoKaTKe METAIOB

3. [Ipu 21eKTPOXUMHUECKON KOPPO3HUH:

a) TPOTEKAIOT PpPeakKlUU aHOJHOTO BOCCTAHOBICHHS MeTallla U KAaTOJHOTO  OKHCICHUS
BOCCTaHOBUTEJS

0) MpPOTEKalT PeaKkI[Mi aHOJHOTO OKUCIICHUS MeTalllla U KaTOJAHOTO BOCCTAHOBJICHUS OKHCIUTEIS
B) MPOTEKAIOT PEaKIMH aHOJHOTO BOCCTAHOBJICGHHS MeETallla M KaTOJHOTO BOCCTaHOBIICHHS

Jenonspu3aTopa

4. Benuunna mpenenbHOro Audp@y3rnoHHOTO TOKa B KOPPO3MOHHOM TMpOIEcce: a) 3aBUCHUT OT
KOHIIEHTPAllMM HMOHOB METajljia B pacTBOPE; 0) 3aBUCUT OT KOHIICHTPAIMU HOHOB T'HIPOKCOHHS B
pacTBOpE; B) 3aBHCHUT OT TOJIIMHBI JIBOWHOTO AJEKTPUUYECKOTO CJIOS; T') HE 3aBUCUT OT TOJIIUHBI
¢ dy3HOHHOTO CIIOS; ) 3aBUCUT OT BSI3KOCTH PacTBOpPA; €) BEPHHI a) U B).

5. Mennas raiika HaBepHyTa Ha OOJT, M3TOTOBIEHHBIN M3 kene3a. Kakas u3 aTux neraneit Oyner

paspymaThCst IepBOi MPU KOPPO3UH BO BIAXKHOM BO3JIyXe

a) raiika; 0) 60sT; B) OONT M raiika; r) 1eTaau KOppoIUpOBaTh BO BIAKHOM BO3JyXe HE OyIyT

6. HeogHopoaHocTs MeTayuinyeckoi ¢asbl, IPUBOIAIIAS K IIEKTPOXUMUYECKON T'eTepOreHHOCTH
MOBEPXHOCTHU Pa3JieNia MeTaI-3JIEeKTPOJINT, BbI3BAHA:

a) HEOJTHOPOJAHOCTHIO (PU3MUECKUX YCIIOBUH;
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0) BO3MOXHON XUMHUECKON U (PU3UUECKON HEOJHOPOAHOCTHIO METAILIA;

B) pa3JIMYMEM B KOHLIEHTPALIMM HEUTPAJIBHBIX COJIEH B paCTBOPE;

I') HEOJHOPOAHOCTBIO KHUJIKOH (pa3bl.

7. B xakux M3 NEPEUMCICHHBIX KOPPO3MOHHBIX T'aJlbBAHMUECKUX SJIEMEHTOB KaTOJHBIM IMPOIEcC
OyJeT MpoTeKaTh ¢ BOJOPOTHOMN ACTIOsIprU3auei

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

8. YcnoBHas 3amich KOPPO3MOHHOTO TIbBAHUYECKOTO AJIEMEHTA, BOSHHKAIOIIETO MPH  KOPPO3UU
JKelle3a B HEWTpaJIbHOM pacTBOPE, UIMEET BUJL:

a) Fe|H'|C; 6) Fe|H.0|C; B) Fe|Fe3*, H0, Oy|Fe;

r) 4Fe + 302 — 2Fe;03; 1) FelH20, Oz | Fe

9. Vkaxure, B KOHTaKTe ¢ KaKMM METAJUIOM JKele30 Oy/AeT MoJBeprarbcs HanOoJiee NMHTEHCUBHOM
KOPpPO3UHU: a) KeJe30 — MarHuii; 0) jKele30 — MeJib; B) )KeJe30 — LUHK; 1) XKEJe30 — Kee30.

10. YcnoBust, ciocoOCTBYIOIMINE DIIEKTPOXUMUIECKON KOPPO3UH:

a) MOJIOXKEHNE METAJUIOB B sy HANIPSDKEHUH, YeM JajibIlle PACIOIOKEHBI METAIUIBI APYT OT JIpyra B
psLy, TEM MEUIEHHEE MTPOUCXOTUT KOPPO3HS;

0) yncroTa MeTauia (C MPUMECSIMU METAJUT KOPPOAUPYET HHTEHCHUBHEE);

B) HaJIMYHMeE CyXxoi aTMochepsl;

') OTCYTCTBHE JICTIOJISIpU3aTOpa

11. Tlpu xontakte Cu u Fe B pacTBOpe KHCIOTHI

a) JKene30 OyJeT pacTBOPSTHCS

0) »kene30 OyJeT BOCCTaHABIMBATHCS

B) MeJlb OyJIET pacTBOPSATHCS

') Ha MeH OyJIeT BBIACISTHCS KHUCIOPOI.

12. TIpu Koppo3uK MEIU B KUCIIOHN CpeJie ACTIONIPU3aTOPOM SIBIISIFOTCS:

a) MOHBI TUJIPOKCOHUS; O) MOHBI KMCJIOTHOTO OCTaTKa; B) BOJA; T') PAaCTBOPECHHBINA KUCIOPOJ; 1) BCE
MIEPEYUCIICHHBIE OTHOBPEMEHHO.

13. CxopocTh KaKkoro mpoiiecca MOKeT ONPEAEIIATh OOLIYI0 CKOPOCTh KOPPO3HUU:

a) TOJIbKO KaTOJIHOT0; 0) TOJBKO aHOJHOTO; B) ATO 3aBUCHUT OT MOJISIPU3YEMOCTU aHOJAa U KaToJa;
T') 3TO 3aBUCTH OT AJIEKTPOMPOBOJAHOCTH PACTBOPA IIEKTPOIUTA U MOJIIPU3YEMOCTH aHOJa U KaToa.
14. Tnarpammsr [1ypOe 11t MeTaIOB MOMOTAIOT OLIEHUTH:

a) BO3MOKHOCTb KOPPO3HOHHOTO TpoIlecca B JAHHBIX YCIOBUSAX; 0) CKOPOCTb KOPPO3HOHHOTO
mpolecca B JaHHBIX YCJIOBUSX; B) MOJSPU3YEeMOCTh aHOJA M KaToja; I') CTENeHb aHOJIHOTO H
KaTOJHOTO KOHTPOJISI IPH KOPPO3HHU; 1) IPUPOAY JIETOSIpU3aTopa.

15. JIlnarpamma DBaHca MO3BOJISET ONPEACTUTD:

a) PaBHOBECHBIM MOTEHLMAI KOPPO3MOHHOTO 3J€MEHTa; 0) MEXaHHW3M aHOJHOIO Ipoliecca IpH
KOPPO3HH; B) MEXaHM3M KaTOJHOIO IMpoLecca; T') MPUPOLY JUMHUTHUPYIOIIEH CTaauU; 1) CKOPOCTb
KOPPO3HH; €) BEPHBI ') U 1).

16. [Ipu HapylIeHUH NOKPHITOTO LIMHKOM elle3a B HEUTPaJIbHOM PacTBOPE XJIOPUAA HATPUS:

a) OyayT mojBeprarbcs Koppo3uu o0a Merasia; 6) OyzneT noaseprarbes KOppo3UHU XKele3o; B) Oyaer
M0JIBEPraThCs KOPPO3HHU IIUHK; I') KOPPO3HsI CTAHET HEBO3MOJKHA.

17. Kakoe u3 MpHUBEICHHBIX YTBEPXKAECHUH HE MOXET ObITh OTHECEHO K XapaKTepUCTHKE

BHCKTpOXHMquCKOﬁ KOppO3unu: a) Pa3spyumIcHUC MCETAJJIOB IO JeicTBHEM arpCeCCUBHLBIX I'a30B B



OeHszuHe; 0) paspylleHHE METAUIOB B JKUAKOCTSX, NMPOBOISIIUX 3NIEKTPHUECKHH  TOK MpU
MIOBBILIEHHONW TEMIIEpaType; B) OKHMCIEHUE apMaryphl Iedel, aeraneil ABUrarene BHYTPEHHETO
CTOpaHus; T') pa3pylieHHe METAIOB BO BIAXHOH atMocdepe; T') pa3pylieHHe MeTalla B MOPCKOM
BOJIE.

18. Koppo3sus 310 paspylienne Metamia, Ipr KOTOPOM:

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

19. B 3aBHCHMOCTH OT COCTaBa AIIEKTPOJIUTA!

a) DJEKTPOXUMHUYECKAss KOPpPO3Us MOXKET MpOTEeKaTb C YydacTheM MoJiekya Bojgopona (Hz) u
PacTBOPEHHOTO B AyieKTposuTe Kucimoposa (0z);

0) DIEKTPOXUMHYECKAsT KOPPO3US MOKET MpOTeKaTh C ydacTHeM HOHOB Bojopoga (HY) wu
PacTBOPEHHOTO B AyieKTposuTe Kucioposa (0z);

B) JIEKTPOXMMHUYECKAsT KOPPO3US MOXKET MPOTEKaTh C Y4aCTUEM KAaTHOHOB METAJUIa U TMJIPOKCH/]I-
AHHOHOB;

I') 2JIEKTPOXUMHYECKAs KOPPO3Hsl BCET/a MPOTEKAET TOIBKO ¢ ydacTHeM MOHOB Bogopoaa (HY).

20. MenHbIid JIUCT CKJICTIAH QJFOMHHHEBBIMHU 3akienkamu. KOHCTPYKIHS SKCIUIyaTHPYETCS B
KHCJION BiakHOU aTMocdepe. Kakoit mpormecc Oyner mpoTekarh Ha aHOJIe JAHHOTO KOPPO3UOHHOTO
raJTbBaHUYECKOTO JIEMEHTA

a) 2H" + 28 — Hpy; 6) Al — 38 — AP*; 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 5} B B a B B Aunl a B §]

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

OTBeT A r r An[ E B AuB B B B
OTkpbIThIE

1. Menp norpyxena B Boaubiii 0.01 M pactBop xmopuaa Hatpus. Kakol mOTEHIMAN MPU 3TOM
YCTaHABJIMBAETCS: PABHOBECHBIM MJIM OSCTOKOBBIN?

OtBer. VYcCTaHOBJIIEHHME PAaBHOBECHOTO IMOTEHIMAla O3HAa4yaeT, 4TO Ha MeX(a3HOW TpaHHIle
MeTajuindeckas Mesb| Bogubii pactsop NaCl ycranasmusaercs paBHoBecue Cu?*=CU° T.e.
KaTOAHBIA M aHOJTHBINA MPOLIECCHl UMEIOT OJHY IpupoAdy. [Ipu 3ToM paBHOBecue MOKET ObITh
omucaHo ypaBHeHHMeM Hepncra.  J[is ycTaHOBIEHHUS TaKOTO PaBHOBECHUS PACTBOP JOJIKEH
CoJIep’KaTh MOHBI MEJIH, KOTOPBIX MO YCIOBHIO 3314l PacTBOP He coaepkuT. CleqoBaTensHoO,
BO3ZHMKAIOIINH MOTEHIIMAT B JAHHOM cily4ae Oy/neT OECTOKOBBIM.

Kpurepun oueHuBaHus:

5 6a10B — AaH BEpHBINA pa3BepHYTHIN OTBET.
2 Gajuta — J1aH BepHBIN OTBET 03 0ObICHEHMS.
0 6anmnoB — JaH HEBEPHBIN OTBET.

2. Bo3moxna nu kopposus Menu, Haxozmsmelcs B BogHoM 0,01 M pactBope comnsHOU
KHCJIOTBI PABHOBECHOM C aTMOC(hepoil.

OtBer. B xuciaom BOAHOM pPACTBOPEC,, PABHOBCCHOM C aTMOC(I)epOﬁ HUMECTCA IBa OKHCIHTCIIA,
CIIOCOOHBIX BBI3BATH KOppO31r0 MCTaJUIa: HOHBI TUAPOKCOHUA U MOJICKyJIHpHBIﬁ KHUCIIOPOA.
HOCKOJILKy paBHOBCCHHﬁ MOTCHIIMAJI MCAHOT'O 3JICKTPOda 0oJiee MOJIOKUTEIICH I10 CpaBHCHHIO C
PaBHOBCCHBIM MNOTCHIMAJIOM BOJAOPOJAHOIO JJICKTPOAA, TO HOH THUAPOKCOHUSA HE SABJIACTCA
OKHCIIUTCIEM 1A MCOU.
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PaBHOBECHBIN MOTEHIMANI KHUCIOPOJHOTO D3JIEKTpoja 0Oojiee MOJIOKHUTEICH IO CPAaBHEHHIO C
TAKOBBIM  JUII  MEIHOTO  DJIGKTPOJA, CJICIOBATEIbHO KOPPO3Ws MEOM BO3MOXKHA W
JETONSPU3aTOPOM (OKUCIIUTENEM) OYIeT pacCTBOPEHHBINM KUCIOPO/I.

Kpurepuu onenuBanus:

5 GayoB — JaH BEPHBIA Pa3BEpHYTHIA OTBET.
2 Oata — 1aH BEPHBIN OTBET 0€3 00bsICHEHUS.
0 GaymIoB — JaH HEBEPHBIN OTBET.

3. Huarpamma Ilyp0o 1uist IMHKA ©UMEET BHT:

E,B OxapakTepu3yiTe MpOLECcCHl, MPOTEKAIOIINE
0.8l Ha IIMHKE B TOYkax | © 2 Ha guarpamme.
2
Onpenenure MNPUPOLY  JCMOJSIPHU3ATOPA,
2 €ClIM LHMHK B OJTHX TOYKax CIIOCOOEH
ok
2t Zn(0H), KOPPOIMPOBATh.
n
2-
Zno
-0,8} 2
Iz
0 3 (1] 9 12
pPH

OTtBer
Touka 1 Ha mmarpamme IlypOe HaxoaWTCsi B 30HE «MMYHHOCTH» MeTayia. Koppo3wOHHBIN
MpoLecC B 3TOM ciy4yae He MpoTekaeT. B T.2 Oyger mpouCXOOuTh OKHUCICHHE IUHKA 0
TUAPOKCHAA. B BOAHOM MIEJIOYHOM pacTBOpPE aHOJHBIA Mpoliecc MOJET OTh MpeAcTaBleH
cienyromuM obpazom: Zn+20H™ =Zn(OH), +2e8 . YroObl OmpenenuTh MPUPOLIY

nenojsipusaTopa HeoOxoaumo Ha auarpammy IlypGe ans nMHKa HAHECTH JTMHUM, OTBEYAIOIINE
W3MEHEHHMIO DPABHOBECHOTO TOTEHIMala BOJOPOJHOTO U KHUCJIOPOJHOTO 3JEKTPOJIOB B
3aBUcUMOCTH OT pH BoAHOrO pacTBOpa WM paccuyUTaTb pPABHOBECHBIE MMOTEHILIUAJBI
BOJIOPOJTHOTO U KUCJIOPOJHOTO 3IeKTpo10B mpu 3aaaHHoM pH. Ilockonbky moTeHuuan B T.2 Ha
nuarpamme 0OoJiee MOJIOXKUTENEH, YeM MOTEHIMal PaBHOBECHOTO BOJOPOIHOTO AIIEKTPOJa, HO
MEHbIIE MOTEHIMAlTa PAaBHOBECHOTO KHUCIOPOJHOTO 3JEKTPOJa, TO ACMOISPU3aTOpOM OyneT
PacCTBOPEHHBIN KHUCIOPOI.

Kpurepuu onenuBanusi: 5 0ajuioB — JJaH BEPHBIA Pa3BEPHYTHIA OTBET.
2 Oayta — JaH BEpHBINA OTBET 0€3 0OBICHECHHUS.
0 GannoB — JaH HEBEPHBIN OTBET.

4. 3anmuimuTe MPOIECChl  MPOTEKAoIIMe Ha Karoje W aHOJAe KOPPO3HOHHOTO
rajgbBaHnveckoro mukposnementa Zn|NacCl, H.O, Oa|Fe ?

OTtBer
Ha xartone:

Oy +HyO +48 =40H"
Ha aHOoJC:

Zn=7nt 1 2e



Kpurtepuu oneHuBanus:

5 6anioB — JaH BEPHBIA pa3BepHYTHINA OTBET.
2 Gania — aH BEPHBIN OTBET 0€3 00bsICHEHUSI.
0 GamIoB — JaH HEBEPHBIN OTBET.

5. KoppektHee ompeneisiTh TOK KOPPO3UHM 3JICKTPOXUMHUYECKOTO Tpoliecca MHpu
yeaoun AE<<RT/zF uwmu AE>>RT/zF?

OTtBer

[TockoJibKy KOPPO3UOHHBIH MPOIECC MPOTEKAET CAMONPOM3BOJIBHO, TO BEIMUUHA MOJSIPU3ALUU
KaTOJHBIX W aHOJHBIX Yy4acTKOB HeBenuka. CJeJoBaTebHO TOK KOPPO3HH KOPPEKTHEE
onpenensTh npu yciaosuu AE<<RT/zF.

Kpurtepuu ouenuBanmusi:

5 GanoB — AaH BEPHBIN Pa3BEPHYTHIN OTBET.
2 Ganna — 1aH BEPHBIN OTBET 0€3 0OBSICHEHUSI.
0 6aymI0B — TaH HEBEPHBINA OTBET.
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