7
1

8

MUHOBPHAYKM POCCUM
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«BOPOHEXCKWUW FOCYOAPCTBEHHbIN YHUBEPCUTET»
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PABOYAS NPOMPAMMA YYEBEHOWU OANCUUNIINHDI

b1.B.[1B.01.01 Koppo3us metannoB n metoAabl
3alnTbl OT KOPpPO3UU

. lUndp n HaumeHoBaHue HanpaBneHnsa noarotoBku: 04.03.01 Xumusa

. Mpodmnb noaroroBku: MNpuknagHas xmmng

. Ksanudmkauma (cteneHb) BbinyckHUKa: bakanasp

. Popma obpasoBaHuna: O4yHas

. Kachenpa, otBevarowjan 3a peanmsauumio AMCUUNNIUHBbI: P3nyecKon XMmmnm
. CoctaBuTtenb nporpammbl: bobpuHckasa EneHa BanepbesHa, K.X.H., AOLEHT

. PekomeHpgoBaHa: Hay4yHo-meTogmyeckum COBETOM XMMUYECKOro (hakyrnbTeTa oT
9.04.2022, npotokon Ne3

. YyeOHbI rog: 2024 / 2025 Cemectp: 5



9. Uenu n 3apgayum y4e6HON AUCLMNIIUHDI:

Llernibro ocgoeHust y4ebHOU OuCUUNUHbI S8/15€MCS.

cghopmynupogame cucmemy 3HaHUlU O 3aKOHOMEPHOCMSIX MPOUECCO8 OKUCIUMEIbHO-
8occmaHo8UMENIbHO20 83aumModelicmeusi Memarssio8 C aegpeccusHbIMU cpedamu;
oceoumb (pyHOaMeHmMarsbHble 3aKOHbl HayKu [pUMEHUMEesIbHO K XuMu4eckol U
3/IEKMPOXUMUYECKOLU KOPPO3UU Memarssoe U Crjasos, a makxke Hay4Yumbcsl
onpedensime onnmumarsibHble Memodbl 3auiumel OM KOPPO3UU.

3agaym yyebHON OMCUMNANHDI:

- cghopmuposamb y obydarouwuxcs cucmemy 3HaHul 8 obrnacmu mepmMOOUHaMUKU U
KUHemuKu rapyuarsbHbIX Mpouecco8 XUuMUu4ecKol U 3/1eKmpoxXuMu4eckol Koppo3uu;

- MO3HaKOMUMb 06yYaroUWUXCS C OCHOBHbLIMU MemodamMu KOPPO3UOHHbLIX UCMbimaHuul;

- cghopmuposamb cucmemMmy 3HaHul O MpUHYUNax fPOMUBOKOPPO3UOHHOU 3auwjumal
Memaros.

10. MecTo yuye6HOM AucumnnuHbl B cTpykTtype OOI: 610k 1 sapuamugHoU Yacmu,
oucyunnuHa rno ebibopy. [na udydeHusi OaHHOU y4yebHoU ducyurnnuHbl mpebyromcs
baszoeble 3HaHuUsi Mamepuana no kKypcam «@u3ukay u «@uauyeckass XUMUST»
bakanaspuama XuMu4ecko2o ¢hakyrnbmema.

11. MnaHupyemble pe3ynbTaTbl O0O0y4YeHMA no AucuunnuHe/mMoaysnio (3HaHUA,
YMEeHUsl, HaBblKkuU), COOTHECEHHble C MIaHUpyeMbiMU pe3yrfibTaTaMuU OCBOEHUS
obpasoBaTeNnbHOU NporpaMmmMbl (KOMMETEHUMAMU BbINYCKHUKOB):

Kop HassaHwne Koga(br) WugukaTop(bl) lMnaHnpyemble pesynbTaTtbl 00y4eHus
KOMMNeTEHUUN
MK-1 | CnocobeH NnK-1.1 BbinonHseTt
ocyLecTBnATb CTaHOapTHbIe 3HaTb OCHOBHbIE METObI KOHTPOJIA
KOHTPOIb KadecTea onepauuv Ha8 | cocTraBa M KauecTBa 06'bEKTOB U
CbIPbsi, KOMMOHEHTOB BbICOKOTEXHOMOM YCIIOBHSA UX IPUMEHEHHUs
1 BbIMyCKaemom YeCKOM
NPOLYKLMM 060pyaoBaHIM YMeTb: BBINOJIHATh CTaHIapTHbIE
XUMUYECKOro ans orepanuy Ha
HasHa4yeHwus, XapaKTepPUCTUKM BbICOKOTEXHOJIOTUYECKOM
npoBoaunTb CbIpbA, 3 060pY/IOBAaHUM /151 XapaKTEePUCTUKHU
nacnopT1sauuio MPOMEXYTOUHOR | cpimpg
TOBApHOW NpoayKLMU " KOHEYHOM . .
NIPOMEXYTOYHOU ¥ KOHEYHOH
NPOAYKUMUK
XMMUYECKOro NPOAYKLIUY XUMUYECKOT'0
npou3BoaCcTBa IMpOMU3BOACTBA.
Bnagetb: HaBBIKAMU COCTaBJIEHUA
MK-1.2 | Cocraensiet NPOTOKOJIOB UCIILITAaHUH, TACHOPTOB
npoTOKOIIbI XMMUYECKOU NPOAYKLIUH, OTYETOB O
UCMbITaHWA, 5 0a6
nacnopra BbIl'IOJIHeUHHOI/I paboTte 1o
XMMUYECKOM 3a/jlaHHO} popme
NPOAYKUUH,
OTYETDI o}
BbIMNONIHEHHOMN
paboTte no
3agaHHon hopme

12. O6BbeM AUCUUNNNHBbI B 3a4eTHbLIX eanHuLUax/yac — 4/144.

dopma NPoMeXyTOYHOM aTTecTauun 3ayvem.




13. TpyaoemkocTb No BMAam y4yebHom paboTbl

TpynoemMkocTb
Bug yuebHow paboTbl Bcero [lo cemecTtpam
Ne 5 Ne cemecTpa
AyaNTOpPHbIE 3aHATUS 108 108
nekuun 54
B TOM 4uUcne: npaxkTu4yeckne 54
nabopartopHbie
CamocTodartenbHasi paborta 36 36
B TOM 4ymcne: KypcoBas paboTa
(npoekT)
dopma NpomMeXyTOUYHON atTecTaumm
(3k3ameH — 4ac.)
UToro: 144 144

13.1. CopepxaHue AUCUMNINHDI

n/n Peanusauus
pasgena
HavnmveHoBaHue pasgena AVNCLMMINHBI C
CopepxaHvie pasgena gucumninHbl
AVNCLMMIINHBI MOMOLLbIO
OHManH-Kypca,
QYMK *
1. Jlekuum
1.1 OCHOBHbIe NOHATUA 1 OnpegerneHne NOHATUS «KOPPO3usa MeTanna. QYMK
npegmeT Kypca Xumunyeckas n anekTpoxmmmnyeckas Kopposusi. «Kopposus
OB6BbekTbl KOPPO3MOHHOW HaykW. Buabl KOPPO3NOHHbIX MeTannos n
nopakeHu metanna. CKopocTb KOPpO3nu. MeToAbl 3aLunThl
3HavyeHne HayKku 0 KOppo3uw. OT KOPPO3Mn»
1.2 TepMmoaunHamunyeckme OueHka TepMOAMHAMNYECKON YCTONYMBOCTH https://edu.vsu.r
NPeAnocLINKU 1 MeTanmnoB K ra3oBou Koppo3nun. XKapoCTOMKOCTb 1 u/course/view.p
KMHeTU4Yeckne ocobeHHOCTU | XKapomnpoyHOCTb. BrnusiHve Temnepatypbl Ha hp?id=18106
rasoBoOW KOppo3un CKITOHHOCTb MEeTaroB K OKACMEHWI0. QneMeHTapHble
cTagmm npouecca rasoBow Koppo3sun. 3akoHbl pocTa
NreHoK NPoAyKTOB KOPpPo3umn Ha meTanne. CnnoLwHble
(3aWwuTHBIE) N HECNMOLLHbIE NNeHKU. BnuaHne
pPasnuyHbIX pakTOpOB Ha CKOPOCTb ra30BOW KOPPO3UW.
1.3 TepmoamHamuka Kopposusi meTanna kak camonpoun3BosibHbI
3MEeKTPOXNMUYECKON OKMCIUTENbHO-BOCCTAHOBUTENbHbIV NPOLECC.
Koppo3um. TepmMmoamHammnyeckne NpeanochIfku KOppo3mu.
Ovarpammbl noteHunan—pH (M.MNyp6e).
1.4 MeToa KOpPO3NOHHbIX OKcnepyMeHTanbHoe AoKa3aTenbCTBO
avarpamm. 3MNEKTPOXMMUYECKOIO MEXaHM3ma KOppo3unu.
"padnyeckoe npeacraBneHne KUHeTUKU
KOpPPO3MOHHOro npouecca. MNpuHumn He3aBUCMMOro
npoTeKaHUs napumarnbHbIX MPOLECCOB KOPPO3NK:
KaHOHMYeckas 1 coBpeMeHHas (hopMyMpoBKa.
KopposunoHHble anarpammel BarHepa-Tpayaa u
OBaHca. Koppo3noHHble guarpammbl Npy HanM4uum B
arpeccuBHOW cpefe OBYX OKUCIUTENen,
9MEeKTPUYECKOM KOHTaKTe MeTannoB U naccveauum
mMeTanna. NMonoXxutensHbIn 1 OTpULaTeNbHbLIN
pPa3HOCTHbIN 3(PdEeKT.
15 KnHeTuka napumnanbHbix KnHeTuka BOCCTaHOBMNEHUSA PAaCTBOPEHHOTO

KaToOHbIX npoueccoB
KOppPO3UM.

kncnopoga. Kucnble u wenoyvHsie cpegpl. Ponb

AN dy3MoHHOro MmacconepeHoca.

KuHeTuka BblaeneHs Bogopoda U3 KUCHbIX U
LLIeNOoYHbIX cpel. BrnvaHue npupoabl meTanna.
OnpepaeneHne xapakrepa KaTogHoOro npouecca no
pearnbHOM NONsiPU3aLNOHHON KPUBOW BblaeNeHUs
Bogopoaa. Cneuudurka ogHOBPEMEHHOIO
BOCCTAHOBNEHUS KMCopoga U BOOOPOAHbLIX MOHOB Ha
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MeTaJINIM4eCKOM 3aneKTpoge.

1.6

KuHeTnka napumanbHbix
aHOOHbIX npoLeccoB
KOPPO3MN.

O6Lwasa xapakTepuctmka aHOAHbIX NPOLECCOoB Ha
meTanne. lNonHas aHogHasa NOTeHUuocTaTnyeckas
KpuBasa metanna. KoHTponupyowme akrtopsl
aHOOHOro pacTBOpPEHUs MeTanna B akTMBHOM
COCTOSIHMM.

KuHeTnka aHOQHOro pacTBOpEeHUsa Meau U xernesa
KnHeTuka aHOAHbIX MPOLECCOB Ha HUKENe, LIMHKeE,
cepebpe. PaBHOMEpPHbI 1 CENEKTUBHLIN XapakTep
pacTBOPEHUS CMNABOB U UHTEpPMETaNIMYeckmx gas.

1.7

TeopeTuyeckne OCHOBBI
3MEKTPOXMMUYECKON
KOppOo3umn

Kopposus ¢ BogopogHou genonsipusaumen. BnusHue
npupoAabl MeTanna n pH cpeabl Ha CKOPOCTb
npouecca. Ponb CTpyKTypbl 4BONHOMO 3MEKTPUYECKOro
cnos. MHrmbmpoBaHue Koppo3MOHHOIo npoLiecca.
MaccuBaumsa MeTanna v naccuBaTopbl.

KatogHas n npoTekTopHas 3awuta.

JlokanbHble BUObI KOPPO3UK.

Kopposwus ¢ kncnopogHow genonspusaumen
Koppo3ausi B 06eCKMCropoXeHHbIX cpeaax.
lMaccuBHOe cocTosiHue meTanna. Teopun
naccmeHoCTU. Koppo3unsa meTanmna B NacCMBHOM
COCTOSIHUM.

1.8

HeKOTOpre npakTn4eckne
BMAbl KOPPO3UW.

Mopckas Koppo3sus, meToabl ee n3ydeHuss. Mopckas
Kopposua meam u ctanein. Kopposusa no BatepnnHun.
lMpoTekTOpHas 3alumMTa OT MOPCKOW KOPPO3uK.
OcobeHHOoCTH Koppo3uu B No4Bax. BrnnsHune
Xapaktepa no4B Ha CKOPOCTb KOPPO3MMU.

JlokanbHble BUAbLI KOPPO3uKn. Teopusa NUTTUHrA.
LLleneBas, MeXKpucTannnTHasa u TpPaHCKPUCTaNNMTHas
Kopposus.

UHrmbuTopsl, nx knaccudmkaums n MexaHu3mbl
aencteusa. Ponb agcopbumm nHrnéutopa.
MaccuBaTtopbl M AenaccusaTopsbl.

1.9

OKcnepuMeHTarnbHble
MeTobl UCCIieqoBaHUs
npoecca Koppo3uu

KayecTBeHHbIE 1 KONMYECTBEHHbIE NoKasaTeny
KOPPO3MOHHOIO paspyLueHus. MeToauka npoBeaeHus
UCMbITaHWI KOPPO3UOHHOTO MoBeAeHUs!
MEeTanmMYecknx Matepumarsos.

OneKTPOXMMUYECKME METOAb! ONPeaeneHns CKopocTy
KOpPPO3UM.

2. MpakTnyeckue 3aHATUA

2.1

TepmognHamuyeckme
NpeanocCbIfKn 1
KMHETMNYECKNE OCOOEHHOCTH
rasoBoOW KOppo3uu

OueHka TepMOAMHaAMNYECKON YCTONYMBOCTH
MeTannoB K rasoBou Kopposuu. .BnnsHue
TemnepaTypbl Ha CKNOHHOCTb METAINOB K OKUCIEHMIO.
PacueT ckopocTn koppo3un. 3akoHbl pocTa NieHOoK
NpoOAyKTOB KOPPO3uM Ha MeTarnne (JIMHENHbIN,
napabonuyecknii n norapupmMmyeckmn).

2.2

TepmognHamumka
3NEKTPOXUMNYECKOMN
KOppOo3uu.

Koppo3us meTanna Kak  CcamMonpou3BOSibHbIN
OKMCIUTENbHO-BOCCTAHOBUTENbHbI npouecc.
Ovarpammbl  noteHuman—pH  (M.Myp6e) meaw,
anioMVHUS U xernesa.

2.3

MeTon KOpPO3UOHHbIX
Avarpamm.

KopposnoHHble  guarpammbl  BarHepa-Tpayoa w
OBaHca. [MpakTudeckoe MOCTPOEHME  KOPPO3UMOHHBIX
anarpaMm Mpu HanMyuuu B arpeccuBHOW cpefe OBYyX
OKUCNUTENEeNn, NpW KOHTaKTe MeTannoB U B Cry4ae
naccusauum metasnna.

2.4

KvuHeTvka napumanbHbIX
KaToOHbIX NPOLIECCOB
KOPPO3UN.

KuHeTuka BOCCTaHOBMEHMSI pacTBOPEHHOro
KMCropoga.

KvHeTvka BblgeneHuss Bodopoaa W3 KUCTbIX Cpeg,
BMUSHWE  npupoAdbl  MeTanna. MpakTuyeckoe
nocTpoeHue NoNsApPU3aLMOHHbIX KPUBBIX.
OnpegeneHve xapakrepa KaTogHOro npouecca Mo

QYMK
«Kopposus
MeTarnnos "
MeTo/bl 3aLuThl
OT  KOppO3uun»

https://edu.vsu.r
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peanbHOM NONAPM3aLUMOHHON KPMBOW BblAeneHus | u/course/view.p
Bogopoaa. hp?id=18106
KuHeTrka napumanbHbIX KuHeTnka aHOOHOro pacTBOpPEeHUA Meau K XKenesa B
aHOOHbIX NPOLLECCOB cynbaTtHbix cpepax. [lpaktnyeckoe nocTpoeHue
KOppo3uu. NoNApmM3aUMoOHHbIX  KpuBbIX. KuHeTuka aHogHoro
pacTBOpeHMs NaTyHen B XNOpUaHbIX cpeaax.
TeopeTunyeckne OCHOBBbI MpakTnyeckoe NOCTPOEHUE KOPPO3MOHHBLIX Auarpamm
3ANEKTPOXUMNYECKON npu KoOpposnuMm C BOJOPOOHOW Aenonsipu3auuven.
Koppo3uu [MporHosbl BNUsHUA npupodbl metanna u pH cpeabl Ha
ckopocTb npouecca. NHrmbrnpoBaHue KOPPO3VOHHOTO
npotecca,
KaTogHas u npoTekTopHas 3alumMTta Ha KOPPO3UOHHbBIX
anarpaMmmax. MpakTuyeckoe nocTpoeHune
KOPPO3MOHHbIX  AuMarpaMmm  MNpu KOppo3uMn  C
KMCNopoaHoOW aenonapusaumnen.
HekoTopble npakTuyeckue Mopckass ~ koppo3uss  MogenupoBaHne  MOPCKOM
BUAbI KOPPO3UK Koppo3usa mean u ctanen. Kopposmsa no BaTtepnvHum.
lMpoTekTopHas 3alimMTa OT MOPCKON KOPPO3UM.
JlokanbHble BMAbI kOppo3un. HabnogeHne
NMUTTUHIOBOW KOPPO3UWN Ha Mean U Xenese.
MHrmbuTopbl KUCNOTHOW Koppo3un. MopgenupoBaHue
OENCTBUS UHIMOUTOPOB.
| 3. JlabopaTopHble 3aHATUA
13.2. Tembl (pa3genbl) AUCUMNNUHBI U BUAbI 3aHATUN
Ne Buabl 3aHATUN (KONMYECTBO YacoB)
HaumeHoBaHWe TeMbl
n/ CamocTtosTenbHas
o (pasgena) gucumnnuubl | JNlekumm | MNpakTtnyeckme | JlabopaTopHble paGoTa Bcero
1 OCHOBHbIE MOHATUA U 3 i . i 3
npeameT Kypca
TepmoguHamunyeckme
NpeAnoChINKM 1
2 | KMHeTuyeckue 6 6 5 17
0COBEHHOCTUN ra3oBoM
Koppo3uu
TepmoguHamMmuka
2 | 3aNeKTPOXMMUYECKON 3 6 5 14
Koppo3uu.
3 MeToa KOpPO3NOHHbLIX 6 8 6 20
anarpamm.
KuHeTnka napumanbHbIX
4 | KaTOAHbIX NpoLLEeCcCcoB 12 6 5 23
Koppo3uu.
5 KuHeTnka napumanbHbIX
aHOAHbIX NpoueccoB 6 6 5 17
Koppo3uu.
6 TeopeTnyeckme OCHOBbI
ANEKTPOXUMUNYECKOMN 6 6 4 16
KOppo3un
7 | HekoTopble npakTuyeckne 6 8 4 18
BMAbl KOPPO3UMW.
8 MeToabl KOPPO3NOHHBIX 6 8 5 16
UCNbITaHUN
Utoro 54 54 36 144

14. MeToanyeckue ykazaH1sa Ans ooy4yarLmxcsa no 0OCBOEHUIO AUCLUMIIUHDbI

[ns ycrnewHo20 oceoeHus Mamepuana HeobxoOUMO co4Yemamb U3y4YeHUEe JIeKUUOHHO20
Mamepuana Mo OCHO8HbIM pasdesiaM Kypca, Mo020moeKy U 6bIMofHeHue 3adaHul Ha
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Mpakmuyeckux (CeMuHapCKux) 3aHsmusix, a makxke o06s3ameslbHO OCyuecmesisimb
camocmosimesibHyto pabomy ¢ iumepamypHbIMU UCMOYHUKaMU 10 Mamepuary Kypca.

Mpn peanusaumm ANCUUNIIUHBI C UCMOMb30BaAHMEM OUCTaHLMOHHbIX 06pa3oBaTesnbHbIX
TEXHOMNOMMN NCNONb3YITCA NHCTPYMEHTbLI 9NEKTPOHHON MHAOPMALMOHHO-
obpasoBaTtenbHon cpeabl BI'Y «9nekTpoHHbIn yHuBepcuTeT BIY» (https://edu.vsu.ru)
n/unn “MOOK BI'Y” (https://mooc.vsu.ru), cepBuCbl BUOEOKOH(EepPEHLMI

(BigBlueButton, Zoom, Discord n gp.), anekTpoHHasa novta, MecceHaXepbl U COLICETMW.

15. NepeyeHb OCHOBHOW U AONONHUTENBLHOM NUTEpPaTYpPbl, PECYPCOB UHTEPHET,

HGOGXOAVIMI:IX AnAd oCBOeHUsA aNCUUNIINHbI
a) ocHOBHas nurteparypa:

Ne n/n NcToYHMK

1 HamackvH B.B. Onektpoxumus : [yuebHoe nocobue ans ctyq., 06y4. N0 HanpasneHno NOAroT. «Xummusa» ]/
B.6. OamackuH, O.A. Netpun, I'.A. LUupnuHa.- N3g. 3-e, ncnp. - Cankr-lNetepbypr : JlaHub, 2015. - 670 ¢

Kosagepos O.A. MacconepeHoc n hazoobpasoBaHne npu aHOQHOM CENEKTUBHOM PacTBOPEHUM
2 romMoreHHbIx cnnasoB : MoHorpacus / O.A. Kosagepos, A.B. BeegeHckuin. — BopoHex : WML
«Hay4Has kHura», 2014. — 288 c.

CemeHoBa W.B. Kopposus 1 3awmTta ot koppo3uu : [ yuebHoe nocobue ans ctya., sysos] / N.B. CemeHosa.
— M.: ®duamatnut, 2012. — 373 c.

6) gononHuTenbHasa nuTeparypa:

Ne n/n McTOYHMK

AHran P. Kopposus u 3awmTa oT koppo3auu. lNMepeBopg ¢ aHrn. /P. Axran.-U3g. 2-e.-

4 HonronpygHbin. MHTennekt, 2014.-345 c.
AHOHOE pacTBOpeHME 1 cenekTMBHasi kopposus cnnaeoB / N.K. MapLuakos [1 ap.]. — BopoHex
5
: U3a-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. TepmogmMHammnka n KMHeTuKa rpaHul, 3epeH B metannax / 6.C. bokwTenH, Y.B.
Koneukwui, J1.C. lUsnHanepmaH. — M. : Metannyprus, 1986. — 224 c.
8 Kewe I'. Kopposusa metannos. PU3NKO-XMMUYECKME NPUHLUMBI U akTyanbHble npobnems / T

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

B) MH(POPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTeNbHble pecypchl (OumumanbHble pecypebl MHTEPHET)™:

Ne n/n Pecypc

1. AnekmpoHHas bubnuomeka 3HE BI'Y

3b «Military»

OBC «KoHcynbTaHT cTYgEeHTa»

3BC «IPRbooks»

OEC «JlaHb»

o0 W

JEC «YHusepcumemckas bubnuomeka on-line»

* BHayane ykasbiBatoTcs IBC, ¢ koTopbiMn MMetoTcs gorosopa y BIY, 3atem OTKpbITble 3NEeKTPOHHO-
obpaszoBaTerbHble pecypchl

16. lNepeyeHb Yy4yebHO-MeTOAMYECKOro obecneyvyeHUss ANA CaMOCTOATENIbHOM
paboTbl

Ne n/n NcTouvHUK
Kosagepos O.A. MacconepeHoc u hazoobpa3oBaHne npy aHOOHOM CENEKTUBHOM pacTBOPEHUU
1 romoreHHbIx cnnasoB : MoHorpacus / O.A. Kosagepos, A.B. BeegeHckuin. — BopoHex : WML

«HayyHas kHuray, 2014. — 288 c.

CO0pHMK BOMPOCOB 1 3a4a4y Mo NpuUKNagHoW SNEeKTPOXMMnmn : y4ebHo-meTogmdeckoe nocobue /
2 coctaButenu: E. B. BobpuHckasi, H. B. Coukas, O. A. KosagepoB .— BopoHex : M3gatenbckui
gom Bry, 2019 .—79c.

BeeneHckuii A.B. CO0pHMK NPpMMEpPOB M 3adad Mo anekTpoxmmum : ydebHoe nocobue / A.B.
BeegeHckuin, C.A. KanyxwnHa, T.A. KpaBueHko n gp. lNoag pen. A.B. BeegeHckoro n O.A.
Kosageposa. — CI16.: JlaHb, 2018. — 208 c.
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17. UHcpopmaLmnOHHbIE TEXHONOrUN, UCNonb3yeMble ANA peanuM3aumm y4eobHomn
OUCLMNIINHDbI, BKNOYasa nporpaMmmMmHoe obecnevyeHne n1 UHPOpMaLMOHHO-
cnpaBoOYHble CUCTEMbI (NP HEOO6XOANUMOCTH)

lpu peanusayuu y4ebHoU OuCUUMNIIUHBI UCMOMb3YHMCS 3/IEMEHMbI 3/1EKMPOHHO20 06y4YeHUs U
passnuyHble ducmaHUUoHHbIe 0bpa3osameribHble mexHoso2uuU, rnosgonsruue obecrieyugsams
orocpedosaHHoe e3aumoldelicmeue (Ha paccmosHuu) npernodasamerniel U obydaroujuxcs,
BKIIIOHass UHCMPYMEHMbI 371eKMpPOHHOU UHEhopmMauUuoHHO-obpa3osamersibHoU cpedbl BIY
«AnekmpoHHbili  yHUsepcumem  BlY»  (https://edu.vsu.ru) wunu  “MOOK  Blry”
(https://mooc.vsu.ru), npoeedeHue 8ebuHapos8, 8UOEOKOHepeHUUl (8 mMoM 4Yucre C
npumeHeHuem cepeucos Zoom, Discord u dp.), e3aumodelicmeaue 8 coycemsx, rnocpedcmeom
3/IEKMPOHHOU M0YMbI, MECCEHOXKEPOS.

18. MaTepnanbHO-TEXHUYECKOEe obecneyeHme QUCLUNIINHDI:

JlekyuoHHble U Mpakmuyeckue 3aHsmusi  npoeodsimcsi 8 ayOumopusiX, OCHaUWEHHbIX
obopydoesaHueM, mexHU4YecKUMU cpedcmeamu 0bydYeHuUs, rpoepaMMHbLIMU POdyKmamu,
cocmas Kkomopsbix onpedensemcs e Prif, Prill. NomeweHus ns camocmosimernbHoU pabomeai
OCHaWEHbI KOMIMbIOMEPHOU MEXHUKOU C 803MOXHOCMbIO MOOK/IIOYEHUS K cemu MIHmepHem u
obecrieyeHuem docmyrna 8 SMEeKMPOHHYI0 UHDOPMaUUOHHO-0bpasogamersbHyto cpedy
YHusepcumema.

19. OueHOuYHble cpeacTBa ANA NPoOBeAEeHUS TeKywehn U MNPOMEXYTOYHOM
aTtrecTauumn

Mopsigok oueHKn ocBoeHnsa obydarowmmmuca ydyebHOro martepuana onpeaensaeTca
coaepXaHnem crneayrLmx pasnenos AUCUUNMNHGIL

Ne HanmeHoBaHue
pasgena gucumniunHbl
(Mofynsi)
1.2-1.3 TepmognHamuka
XUMWNYECKON U
ANEKTPOXNUMUYECKOMN
Koppo3uu.
1.2, KuHetnyeckune
0cobeHHOCTHM ra3oBom
Koppo3uu.
1. | 1.4-1.5 KnHeTtuka MK-1
napuunanbHbIX aHOOHbIX
N KaToOHbIX NPOLIEeCCOB
Koppo3uu.
1.6 TeopeTunyeckne
OCHOBbI
ANEKTPOXUMMNYECKOMN
Koppo3sumn
1.3 MeTtoa
KOPPO3NOHHbBIX
anarpamm.
1.4-1.5 KuneTuka
napuunanbHbIX aHOOHbIX AK-1 MK-1.2 PeweHue MpaKmMu4ecKux 3adavy,
N KaToOHbIX MNPOLIECCOB YCMHbIU 0rpoc
Koppo3uu.
1.7 HekoTtopbie
npakTun4eckne Buabl
Koppo3uu.

NHavkaTop(bl)
AOCTIKEHNA OueHouHble cpeacTBa

KOMNEeTEHUNN

KomneTeH

n/n uus(n)

MK-1.1 PeweHue npakmu4eckux 3adad,
MK-1.2 YCMHbIU 0rpoc

MpomexyTo4Hasa aTTecTauus MepeyeHs sonpocos
hopma KOHTpors - 3a4eT



https://edu.vsu.ru/
https://mooc.vsu.ru/
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TunoBble OLeHO4YHbIe cpeacTtBa n MeToaunyvyeckKune MaTepuanbl,

onpepensowue npoueaypbl OLleHMBaAHUSA

20.1

TekyLWwmMi KOHTPONb yCNeBaeMoCcTH
KoHTponb ycneBaemocTy No AUCUMNIIVHE OCYLLECTBIISIETCS C MOMOLLbIO CrieayoLLmX

OLEHOYHbIX CPEACTB:

PeweHne NPaKTN4eCKMNX 3adau

10.

11.

12.

13.

14.

15.

16.
17.

I'Iepel-leHb pacyeTHbIX 3adaHul K rnpaKkmu4eckum 3aHAamusm.

Pac4yemHbie 3adaHusi (pa3denbi 1.2-1.7)
3adaHbl memnepamypa u pH mopckol 800bl. bydem riu 8 daHHbIX yCr108USIX MEPMOOUHAMUYECKU
cmaburneH crnnas ykazaHHo20 cocmaga? Omeem rosiCHUMEb.
MN306pa3umb KOPPO3UOHHYIO duazpaMmMmy Ol KoHmakma xene3o — a-namyHs. CamopacmeopeHue
rpomekaem 8 MopcKoU so0e.
lMpedcmasumpb  OaHHble,  ceudemernbscmeyowue 06  3MEeKMPOXUMUYECKOM  MexaHu3me
camopacmeopeHusi JlamyHel 8 KOHUEHmMPUPOBaHHOM XIIOpUuOHOM pacmeope. WM3obpasums
coomeemcmeayruue KOpPo3UOHHbIE duazpammel.
Ha cepebpsiHom anekmpode 3adaHo onpedesieHHoe 3HavyeHue rnomeHyuasna. Ymo MoxHO cka3amb
0 mepMOOUHaMU4YeCKU 8EPOSIMHOM Mpoyecce rnpu pa3Hbix 3HavyeHUsix pH azpeccusHol cpedbi? Kak
usMeHuUmcs omeem npu 3ameHe cepebpa a-¢pasol Ag30Zn?
MeOHnbIl 251ekKmpod rnoepyxeH 8 pacmeop C U38eCmHbIM 3HadyeHuem pH. Ymo MoxHo ckazamb O
mepMoOUHaMU4YeCcKU 8epOSIMHOM MPOUECCE MpuU pasHbIX 3Ha4YeHUSIX 3/1eKmMpPoOHO20 nomeHyuana?
Kak usameHumcsi omeem ripu 3ameHe medu [-¢pasol Cud4Zn?
Hucmbili memann nodeepeaemcs Koppo3uu ¢ 8000p00HOU Oderonspusayued. [laHbl ypagHeHusi
aHOOHOU ronsipuU3ayUoOHHOU KpueoU pacmeopeHuss Memasiia U KamoOHOU rosisspu3ayUuoHHOU
Kpueol ebldernieHUss eodopoda Ha OaHHOM Memarne. [Tocmpoumb KOPPO3UOHHYy0 Ouazpammy U
ornpedenume epapuyecku MoK Koppo3uu u nomeHyuasn ceob0dHOU Koppo3uu.
Tom e 80rpoc 8 crly4ae 3aMeHbl Memarisia 20MO2eHHbIM CI/Iago0M Ha OCHO8E 3IMoa20 Xe Memaiina
¢ Hebonbwum codepxxaHuem bornee briacopodHo20 Memarna.
Memann nodeepzaemcsi Koppo3uu ¢ KucsopodHol Jdenonspuldayuel. 3alaH npedesibHbil
KamoOHbIl MOK 80cCmaHo8seHUs1 Kucriopoda 8 OaHHbIX ycrnoeusix. [locmpoumb KOPPO3UOHHYHO
Ouazpammy u onpedeniums 2paghud4ecKu MoK KOppo3uu u nomeHyuasa ce0b0dHOU Koppo3uu.
Tom Xe 80rpoc 8 criydae 3aMeHbl Memariiia 20MO2EHHbIM CriIa8oOM Ha OCHO8E 3Moe0 Xe Memarna
¢ Hebonbwum codepxxaHuem b6onee briaecopoOHO20 Memarina.
Hucmbili memann nodeepazaemcsi Koppo3uu ¢ 8000po0HoU denonspulayuel. [aHbl ypasHeHus
aHoOHOU ronspu3ayuoHHOU Kpueol pacmeopeHus Mmemarsnna u KamodHoU mnonspu3ayuoHHoU
Kpueol ebldernieHUss eodopoda Ha OaHHOM Memarne. [Tocmpoumb KOPPO3UOHHYy0 Ouazpammy U
rokasame 2paghuqecKu 803MOXHOCMb KamoOHOU 3auumbl.
Tom e 80rpoc 8 crly4ae 3aMeHbl Memaria 20MO2EHHbIM CJIa8OM Ha OCHOBE 3MOoe0 Xe Memalina
¢ Hebonbwum codepxxaHuem bornee brnacopodHO20 Memarna.
Hucmeili memarn nodsepaaemcs Koppo3uu ¢ KucropodHol Oernonspusayuel. 3adaH rnpedernbHbil
KamoOHbIU MOK 80ccmaHo8/1eHUsT Kucropoda 8 OaHHbIx ycrnosusix. [locmpoumb KOPPO3UOHHYHO
OuazpaMMy U U rnokasamb 2paghudecku 803MOXHOCMb KamoOHOU 3aujumai.
Kak usmeHumcsi peweHue npedbidyweli 3ada4qu, ecnu memarnn codepxum 15-20% wmeHee
611a20p00H020 KOMIMOHEHmMa?
JaHbl aHOOHas nonspulayuoHHas Kpueasi Yucmol medu U rosiHasi aHoOHas ronspu3ayuoHHas
Kpuegasi a-namyHu Cu30Zn e KOHUeHmpupogaHHOU xsiopudHol cpede. Nocmpoume napyuarbHble
Monsipu3ayUoHHbIE  KpuBble pPacmeopeHusi yuHka u MmeOu U3 crjasea U paccHumamb
mepMoOUHaMUYECKYH0 aKmu8HOCMb MedU Ha rNo8epxXHOCMU pacmeopsioWe2ocs crisiasa.
U3eecmHO, Yymo rpu aHOOHOM pacmeopeHuu [-namyHel 8 XropudHbix cpedax yacmb MedHO20
KOMIMOHEeHMa UOHU3Upyemcs, a Yacmb riodgepaaemcsi pa3o8oMy npespalieHuU0 8 No8epxHOCMHOM
cnoe 6 wuyucmyw wMmedb. [lo mepe pocma codepxaHus UUHKa 8 pnamyHu  dons
nepeepynnuposgaswetica Medu bbicmpo yeenudueaemcs. Yem ob6bsicHUmMb amom ¢hakm?
lMpusecmu npumepsl 3¢hhekmusHO20 MPOMUBOKOPPO3UOHHOZ0 Jleeupo8aHus a- U f-namyHel
[aHbl aHoOHasi nonspu3ayuoHHasi Kpueasi Yyucmou mMedu U MosiHble aHOOHbIe MOoMspU3ayUOHHbIE
Kpusble npocmol a-namyHu Cu30Zn u wMbiwbskogucmol a-namyHu Cu30Zn0,05As e
KOHUeHmpuposaHHoU xriopudHol cpede. Nocmpoums napyuanbHbie MOAspU3ayUOHHbIE Kpueble
pacmeopeHusi Medu u3 oboux criagoe u paccyumambs mMepMoOUHaMUYECKY0 akmueHOCmb Medu
Ha ux nosepxHocmu. B yem ¢hopmanbHas npuduHa 3aujumHyoeo 0elicmeusi MbiubsKa?



18. [lpednoxume  akcriepumeHm, nodmeepxxOarowuli  Hanudue  ¢ha3oebiX npespaweHuli 8
108epXHOCMHOM CJ10€ Ccrifiasa rpu e20 aHOOHOM PacmeopeHUU U caMopacmeopeHuUU.

19. O6BsAcHUMb, noYyemy UUHK C NPUMECHIO HUKEeS Unu rnaamuHbl nodsepeaemcs curibHOU KUCOMHOU
Koppo3suu. Noyemy yucmbil YUHK KOppoOupyem 3Ha4umesibHo MedrneHHee?

20. CpasHumb ckopocmu Koppos3uu o- U f-namyHeli 8 mopckol eode. Kakol xapakmep Koppo3uu
oxudaemcs 8 rep8omM u 80 8mMopom criydae? Noyemy?

lMepeyeHb 3adaHuli Onsi camocmosimesibHolU pabomai (pa3desnbi 1.2-1.7)

1. lNokasamb ymeHue Yyumams OuagpamMmbl nomeHyuan-pH. Kakyto uHgopmayuro mo2ym, a Kakyro He
mo2ym damb amu QuazpamMmbi?

2. [Nocmpoumb KOPPO3UOHHYHO OuagpamMmMy camMopacmeopeHusi amanb2amel Hampusi 8 pacmeope NaOH.
O yem ceudemernbcmeyem OpPObHbIl NopsdoK Mo pacmeopPeHHOMY Hampuro 8 pmymu?

3. Nocmpoumb KOppO3UOHHY OuaspaMMy caMopacmeopeHusi amanbaaMbl UUHKa 8 pacmeope HCI +

ZnC|2.

O yem ceudemernibcmgyem OpOobHbIL MopPsiO0K 0 PacmMeopPEeHHOMY UUHKY 8 pmymu?

4. Paccyumatime pagHO8eCHbIl 351eKmpoOHbIl NomeHyuan amasibeaMHo20 3/iekmpooda

Zn?*/Zn(amarnbe.).

MonbHas donsi UuHKa 8 amarnibeame cocmasrisiem 4%, a e2o koaghguuueHm akmusHocmu 0,33.

5.Ha npumepe crinasoe cucmembl Cu—Zn riokasamb U3MEHeHUe xapakmepa aHoOHO20 pacmeopeHUs 8
psdy a-chasa — [-hasa — y-¢hasa ... Pacmeop — KOHUeHmMpupogaHHas CosisiHasi Kucroma.

6. Ha npumepe crnnasos cucmembi AQ—Zn rnokasame U3MEHeHUe xapakmepa aHOOHO20 pacmeopeHUsi 8
psdy a-¢hasa — [-hasa — y-¢pas ... Pacmeop — KOHUEHMPUPOBaHHbIU HUMpPam Karsusi.

7. Ha ocHoee npednoxeHHoU nomeHyuocmamu4eckol XpoHoamnepozpaMmmbl CE/TIEKMUBHO20

pacmeopeHusi
cnnasa Snbin Ha amane ghopmuposaHusi Ouhghy3uOHHOU 30HbI paccyumame Ko3ghuyueHm

Qugbgbysuu
uHOUS 8 crnase.

8. UNzeecmHo, ymo koaghhuyueHmsl 83aumoOuchy3uu KOMIMOHEHMO8 [-rlamyHu, USMEePEeHHbIE rnpu
CesleKmu8HOM pacmeopeHUU, MOHOMOHHO pacmym ¢ pOCMOoM fomeHyuara pacmeopeHus. Yem

06BsICHUMb
amom ¢hakm?

9. PaccmMompume akcriepumeHm 1o orpederneHuro donu medu, nepeapynnupogaswielicss 8 CO6CMBEHHYHO
¢asy e npouyecce aHoOOHo20 pacmeopeHus [-namyHeld (U.K. Mapwakos, H.B. BszosukuHa, 1979).
lMoyemy npu makoli mnocmaHo8Ke 3KcrepuMeHma MOXHO U3Mepumb amy eenu4yuHy? Kakue ¢pakmopsbi
Mewaom U3MepeHUo?

10. Hons medu, nodsepaHysuwlelicsi hazosoMy ripespalieHuUto 8 NogepxHOCMHOM ciloe crasa,
3HayumerbHO 8bile Ha B-namyHu Cu48Zn, yuem Ha [-namyHu Cu42Zn. Yem o6bscHUMB smom
aKcriepumMeHmarbHbIlU ¢hakm?

11. lNocmpoums napyuanbHbie MoAspU3ayUOHHbIE Kpueble pacmeopeHust Medu u3 npocmoul a-namyHu
Cu30Zn u mbiwbsikosucmot a-namyHu Cu30Zn0,05As e koHUeHmpuposaHHoOU xriopudHol cpede

. Paccuumamb mepmoOuHamMu4ecKyro akmugHOCmb MeOuU Ha rnogepxHocmu oboux criiagos. B yem
gopmarbHas npuYyuHa 3auwum-do2o 0elicmaeusi MbllbsiKa?

12. ObbsICHUMb BUUKO-XUMUYECKUE MPUYUHbI caMopacmeopeHuUsi lamyHU 8 MOpCcKoU 8ode,
npomekarow,eli ¢ uoHusayuel u obpamHbim ocaxxdeHuem medu (rcesdocesniekmueHasi KOppo3usi).

OnuncaHue TeXHONOrMM NPOBEAEHMS
Tekywas ammecmauyusi npoeodumcsi 8 coomeemcmeauu ¢ TonoxeHuemM 0 mekyweld ammecmayuu
obyvarowuxcss o  npozpammamM  ebicuie20 0bpasosaHusi BopoHexckozo e2ocydapcmeeHHO20
yHuUgepcumema. TeKywass ammecmauusi rnposodumcsi 8 ¢hopme; ycmHo20 orpoca (UHOUsUOyaslbHbIl
ofpoc) No memam Kypca U 6bINIOSIHEHUS pacyemHbIx 51abopamopHbIX U KOHMPOJbHbIX pabom npu
rnposedeHuu nabopamopHo20 fpakmukyma.
[nsi TekyLLero KOHTPONs YCBOEHUsI MaTepuara UCNonb3yloTCs CrieayoLme nokasartenu:
1) 3HaHuUe y4ebHo20 Mamepuana u enadeHue NoHAMUUHbLIM annapamom OUCUUNIUHbI
2) yMeHue ces3bi8amb Meopemuyeckue 3HaHUs C UX MPakmu4yeCcKUM rnpuMeHeHUeM;
3) ymeHue unnrcmpuposamb omeem rnpumepamu, chakmamu, OaHHbIMU POBOOUMbIX
nlabopamopHbIx pabom;
4) ymeHue rnpuUMEHSIMb 3HAHUE OCHOBHbIX 3aKOHO8 U 3aKoHOMepHocmel  OUCUUMIIUHbI K
peweHuro 3adady.
[nsa oueHusaHusi pesynbmamog 00y4YyeHUs UCIMOMb3yemcs wkana: 3a4ymeHO»/»He3adymeHo»
unu «OMIuUYHO», «XOPOoWOoy, «y008IemMaeopuUMesibHO» U «Hey0081emeopuUmMesibHOy. ..

TpeGOBaHMH K BbIMOMHEHWIO 3a4aHnin (I/IJ'II/I LUKarnbl N Kputepumn OLl,eHVIBaHI/IFI)



YpoBeHb

Kpurepuu oueHuBanus c(OpMUPOBAHHOCTH ITkana oueHok
KOMIIETEHITUN

lMonHoe coomeemcmeue omeema obydarowe20csi 8cem Togviuennviil Omnuuno
nepeyqucrneHHbiM  nokazamensam. [IpodemMoHcmpuposaHo yposens (3aumeno)
3HaHUe y4ebHo20 Mamepuana, esadeHue MOHAMUUHbIM
annapamom QucyunuHbl, yMeHue pUMeHsIMb
meopemuyeckue 3HaHUs Mpu PeweHuUU pakmu4yeckux
3adau.

Obyvarwuticas enadeem MOHAMUUHBLIM —annapamom, | bazoewiii yposens Xopowo
meopemu4YecKkuMu  OCHo8amu QucyunnuHbl, crnocobeH (3aumeno)

rpumMeHsmb umerowuecs 3HaHUA rnpu peweHuu
rnpakmu4yeckKux 3aday4, 0OHaKo rnpu omeeme OonyCKaem
He3Ha4yumeJsibHble OUWUbKU, KOomopsbie criocobeH ucripasume.

Omeem obyyarwezocsi He coomeemcmeyem J1H6bIM Topozosvlil Yoosremsopu-
08yM U3 repeyucrieHHbIX Mokazamersed, oby4yarowjulics yposenw menvHo
Oaem HenorsHbie omeemel. [JeMoHCmpupyem 4Yacmu4Hbie (3aumeno)

3HaHus u doryckaem cyuwiecmeeHHble oWubKu npu omeeme.
He ymeem pewamp npakmuyveckue 3adaqu.

Omeem He coomeemcmeyem 0bbiM MPeEM U3 - Heyooenemesopu-
rnepevucnieHHbIX rnokaszamernedu. Obyvarowutics menvHo
0eMoHCcmpupyem OmpbI8OYHbIE, (hpacMeHmapHble 3HaHUs, (nesaumerno)
Oonyckaem epybble owubku, Komopble He criocobeH
ucripasume.

lonyyeHHble 8 x00e meKyweao0 OueHusaHuss 3HaHul rnpedmema  barbi
rperio0asamesib MOXem UCrofb308ame Mpu rnpogedeHuu npoMeXymoyHoli ammecmauuu 8
opme 3a4yema.

20.2 NpomexyToyHaa atrecTayums

MpomMexxyToyHas aTTecTauus no AUCUMNINHE OCYLLECTBISIETCS C MOMOLLBIO ClEeAYLLMX
OLIEHOYHbIX CPEACTB:

BOI'I,OOCbI K 3adyemy

I'Iepequb BOMPOCOB K 3a4eTy:

1. BadaHsbl memnepamypa u npupoda memarnnudyeckoeo obpasua. lpu ebibpaHHbIX yYCrio8usiX
OUEHUMb CKITOHHOCMb K 2a3080U Koppo3uu 0aHHo20 memaina. O6bscHUMb, 4Ymo npousolidem rpu
U3MEHEeHUU: -memrepamypbi; -0asrieHus 2ala; -rnpupodsbl 2asa.

2. 3adanbl memnepamypa u pH mopckol 800bi. Bydem nu 6 daHHbIX ycr08uUsIX MepMOOUHaMUYECKU
cmaburieH crnnas yka3aHHoO20 cocmaea? Omeem MosiCHUMb.

3. U306pasumb KOppO3UOHHY0 Quaspammy Oris1 KOHMaKkma xesneso — a-namyHb. CamopacmeopeHue
rpomekaem 8 MOpPCcKoU 8o0e.

4. [lpedcmasump OaHHble, caudemernbcmeayruue 06 3IeKMPOXUMUYECKOM MEXaHU3Me
camopacmeopeHuUs iamyHel 8 KOHUEHmMpUpo8aHHOM XJI0puOHOM pacmeope. M3obpa3ums
coomeemcmasyruue KOPPO3UOHHbIE duazpaMMmebil.

5. Ha cepebpsiHom annekmpode 3adaHo ornpederieHHoe 3HadyeHue nomeHyuasna. Ymo MoxHo ckasamb
0 mepMOAUHaMUYECKU 8epOSIMHOM rpouecce npu pasHbiX 3HadyeHusix pH aspeccusHol cpedbi? Kak
usmMeHuUmcsi omeem ripu 3ameHe cepebpa a-¢pasoti Ag30Zn?

6. MeOdHbIl anekmpo0d noepyxeH 8 pacmeop ¢ U3seCcmHbIM 3HadeHuem pH. Ymo MoxHO ckazamb o
mepmMoOUHaMUYECKU 8€POSIMHOM MPOUECCE MpU pa3HbIX 3HAYEHUSIX 3r1IeKmpooHo20 nomeHyuana? Kak
usmMeHuUmcsi omeem ripu 3ameHe medu [-cpaszol Cud44Zn?

7. Yucmebil memarnn nodgepeaemcsi KOppo3uu ¢ 8000podHoU Oernonspusayuel. [aHbl ypasHeHUs
aHoOHOoU ronsipu3ayUoHHOU Kpueol pacmeopeHuUs Memairsa u kamoOHOU ronsapu3ayuoHHoU Kpugol
ebi0esnieHUs1 600opoda Ha daHHOM memairne. [locmpoums KOPpPO3UOHHYH0 duazpaMmy u onpedenume
2paghudecKu MoK Koppo3uu u rnomeHuyuarsn ce0bodHOU Koppo3uu.

8. Tom xe sonpoc 8 criy4ae 3aMeHbl Memarisia 20MO2EHHbIM CriiagoM Ha OCHOBE 3mM0oe0 Xe Memarna
¢ Hebornbwum codepxaHuem bonee brra2copodHO20 Memarnna.

9. Memarnn nodeepaaemcsi KOpPO3UU C KucopodHoul denonspulayuel. 3adaH npedesibHbll
KamoOHbIlU MoK eoccmaHo8s1eHus1 Kucriopoda 8 daHHbIX ycrosusix. [locmpoumb KOPPO3UOHHYHO
Quazpammy u orpedeniume gpaghudecKku MoK Koppo3uu u nomeHuyuan ceo60dHOU Koppo3uu.

10. Tom xe 8orpoc 8 cry4ae 3aMeHbl Memariia 20MO2eHHbIM Cr1/1a80M Ha OCHO8€e 3MOo20 Xe Memarina
¢ Hebonbuwum codepxxaHuem bonee br1acopodHO20 Memarnna.



11. Yucmeiti memarnnn nodeepaaemcsi Koppo3uu ¢ e00opodHol Aenonspusayuedl. [aHb! ypagHeHUs
aHOOHOU ronsipu3ayUoHHOU Kpueol pacmeopeHuUs Memairisa u kKamoOHOU ronsapu3ayuoHHoOU Kpugol
ebldesnieHUss eo0opoda Ha GaHHOM Memarne. [locmpoums KOPpPO3UOHHYHO duazpaMmMmy U rokasame
e2pagbudecKku 803MOXHOCMb KamoOHOU 3auumsl.

12. Tom Xe 80ripoc 8 criy4ae 3aMeHbl Memarsisia 20MO2eHHbIM CIIIa80M Ha OCHOBE 3IMo20 Xe Memarinia
¢ Hebornbwum codepxaHuem bonee br1a2copodHO20 Memarnna.

13. Yucmeili memarnn nodeepaaemcsi KOppo3uu € KucropodHou denonspulayuel. 3adaH rnpederibHbil
KamoOHbIl MoK 80ccmaHo8s1eHUs1 Kucriopoda 8 0aHHbIX ycrosusix. [locmpoumb KOPPO3UOHHYIO
OuaepaMMmy U U rokasamb 2paghudecKu 803MOXHOCMb KamOOHOU 3auumsil.

14. Kak usmeHumcs peweHue npedbidyujeli 3ada4qu, ecriu memarin codepxum 15-20% meHee
651a20p00H020 KOMIIOHeHmMa?

15. [aHbi aHOOHas nonspusayuoHHas Kpueas yucmoul medu u rnosnHasi aHoOHas nosnsipu3ayuoHHasl
Kpueas a-namyHu Cu30Zn e koHUeHmpuposaHHoU xs1opudHol cpede. [Nocmpoums napyuasnbHbie
ros1sipU3ayUOHHbIE KpuBble pacmeopeHuUst YUHKa U Medu U3 crjiasa u paccyumams
mepMoOUHaMUYECKYH aKkmugHOCMb MeOu Ha NMo8epxHOCMU pPacmeopsiolwe2ocs crasa.

16. U3eecmHOo, Ymo rpu aHOOHOM pacmeopeHuU [-namyHel 8 X/1o0pudHbIX cpedax Yacmb MeOHO20
KOMIMOHeHma UOHU3Upyemcsl, a Yyacms rnodsepaaemcsi (ha3o8oMy rpespauieHuUo 8 no8epxHOCMHOM
cnos 8 yucmyto meOb. 1o mepe pocma codepxkaHusi UUHKa 8 [-ramyHu 00ns nepeapynnuposaswelics
medu bbicmpo ysenuyuesaemcsi. Yem ob6bscHUMB amom ghakm?

17. [lMpusecmu ripumepbl 3hhekmuU8HO20 MPOMUBOKOPPO3UOHHOZ0 Sleaupo8aHusi a- U [-namyHel

18. [aHbi aHOOHas nosApusayUoHHas Kpueasi Yucmoul mMedu U rosiHble aHOOHbIE MossApuU3ayUOHHbIE
Kpussbie npocmol a-namyHu Cu30Zn u mbiwbsikogucmol a-namyHu Cu30Zn0,05As 6
KOHUeHmpupoeaHHoU xriopudHot cpede. Nocmpoums napyuarbHbie roaspuU3ayUoHHbIE KpUBbIe
pacmeopeHust medu u3 oboux crnnasos u paccyumame MmepMoOUHaMUYECKYH aKmueHOCMb MeOU Ha UxX
rnosepxHocmu. B yem ghopmaribHasi npu4uHa 3awumHoeo 0elicmeusi Mbilbsika?

19. [lpednoxums 3KkcriepumeHm, nodmeepxoarowjull Hanu4ue ¢ha3osbix rnpespawieHull 8
108epXHOCMHOM CJ10€ Crisiaea fpu e2o0 aHOOHOM pacmeopeHuUU U caMopacmeopeHuU.

20. Ob6BsCHUMB, MOYeMy UUHK C MPUMECHIO HUKEsISl Unu riamuHbl nodeepaaemcs cusibHOU KUC/I0MmHoU
Koppo3suu. Novyemy 4ucmbili YUHK KOPpoOupyem 3Ha4yumesibHO MedreHHee?

21. CpasHumb cKkopocmu Kopposuu a- U [-namyHel 8 Mopckol eode. Kakol xapakmep Koppo3uu
oXulGaemcs 8 nep8oM U 80 8mopom crydae? Nouemy?

IIpumepsr KUM

YTBEPXKIAIO
3aBenyronui kadeapoi
¢busnveckoit xumMun

J.X.H., JIOII. 0O.A. Kozanepos
20.05.2022

Hanpasiaenue noarorosku / cnenuaibuocts 51.B.[1B.01.01 Koppo3ausa meTtannos n metoabl 3aluTbl OT
KOppo3uu
Jucrumraa Gusndeckas XuMus
®dopma o0yueHHsT OUHAS
Bua konTpos 3auer
Bun arrectannu npoMexyTOUHBIH

KoHTpoabHo-u3MepuTebHbIH MaTepuaa Ne 1

1. Ha cepebpsiHOM anekTpoae 3a4aHo onpefenieHHoe 3HavYeHue noteHumana. Yto MoxHoO ckasaTb
0 TEPMOAMHAMMNYECKM BEPOSATHOM NPOLLECCE NPY pasHbIX 3HaYeHusx pH arpeccrnBHol cpeapbl?

2. Yuctein meTtann (Fe) noaesepraetcs KOppo3um ¢ BOAOPOAHOW Aenonspusaumeit. Noctpoutb
KOPPO3MOHHYIO AnarpaMmmy 1 nokasaTb, Kak onpegenntb rpadryeckm TOK KOppo3vu 1 NoTeHumarn
cB0o6OAHON KOPPO3MMK.

[IpenogaBarens k.x.H., E.B. Bobpunckas



OnuncaHune TexHonormm npoeeneHusa

lpomexxymouHass ammecmauusi npoesodumcsi 8 ¢hopme 3adema C OUeHKOU & coomeemcmeuu C
lMonoxeHuem o Mpomexymoy4Hol ammecmauyuu oby4aroluxcs o npozpamMmam ebiclie2o obpa3osaHusl.

KoHmpornbHo-usmMepumernbsHble Mamepuarsibl MPOMEXymo4yHoU ammecmayuu exsoyam 6 cebsi
meopemuyeckue Unu rnpakmu4yecKue 80rpocChl, MO380JISIOWUE OUEHUMb CmerneHb chopMUpo8aHHOCMU
3HaHul, ymeHul u(unu) Haebikoe. [Tpu oueHugaHUU 3HaHUL UCronb3yromces criedyrowue nokasameru:

1) 3HaHue yuebHo20 Mamepuarna u eradeHue NoHSIMUUHbIM arnapamom OUCUUNIUHbI

2) YMeHUe Cc8sd3bleamb meopemu4dyecKkue 3HaHus ¢ ux ripaKkmu4ecKum ripuMeHeHuem;

3) ymeHue unnocmpuposams omeem npumepamu, hakmamu,

4) yMeHue NMpuMeHsiMb 3HaHUE OCHOBHbIX 3aKOHO8 U 3aKOHOMEepHOCcmel OUCUUMNIUHBLI K PEUWEHU

KOHKpemHbIx 3adad.
Hns oyeHusaHusi pe3ynbmamog 0by4eHuUs UCMonb3yemcs wkana:

Tpe6oBaHUs K BbINONHEHMIO 3a4aHWUI, LIKanbl U KPUTEPUU OLIEHUBAHUS:

YpoBeHb
Kputepun oueHMBaHNs koMneTeHLnin cchopmumpoBaH | Lllkana oueHok
HOCTHU
KOMMNEeTEeHLMN

Ob6yvaowunca BrnageeT TEPMUHOIMONMEN U MOHSATUIAHBIM annapaTtomM BaszoBbIli 3auTeHo
TEOpWUM KOPPO3UK; CMOCOBEH MWNMHOCTPUPOBAaTbL OTBET MpUMMepamu, YPOBEHb
NPUMEHATb TEOPETUYECKNE 3HaHWS [ANsl peLleHust NPaKTUYECKUX
3apay. [lpn oTBeTe MOXeT [onyckaTb He3HaAYMTESNlbHbIE OLUMOKY,
KOTOpble CNoCcOOeH UCNpPaBUTb.
OOyvaowunca  OeMOHCTPUPYET  OTPbIBOYHbIE,  bparmMeHTapHble | He goCTurHyT HesauteHo

3HaHus, gonyckasa npu oteeTe rpybbie ownbku.

0a3oBbIN
YPOBEHb




