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1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLUMMIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBLI B CTPYKType obpa3oBaTenibHOM NporpaMmmsbl

BasoBasi I:I ObsnasartenbHas l:l JononHuTensHo
Bnok 1: aBnsieTcsl hakynbTaTMBOM

BapuaTtusHasg Mo BbIGOPY

1.2. Uenb aucumnnuHbl
CdopmupoBaTb koMneTeHUUn oby4varoLerocs B 00nacTn afekTpoOXMMMYECKON 3aLlnTbl OT KOPPO3UMK.
1.3. 3agaum gucumnnuHbI
o PaccmoTpeTb 3agayum pasnuyHbiX METOA0B OLEHKN CKOPOCTWN KOPPO3UK, 3aLmTbl METAsNSIOB M CMSiaBoB
OT KOoppo3uu;
e PackpbITb NpUHUUNBI MEXAHN3MOB BO3HUKHOBEHUSI KOPPO3MOHHLIX MPOLLECCOB;
o [IpogemoHcTpupoBaTb OCOBEHHOCTU BNNSAHUSA BHELLHNX (haKTOPOB Ha CKOPOCTbL KOPPO3UMN.

1.4. NMepe4yeHb NNaHMPyeMbIX pe3ynbTaToB 00y4YeHus No AUCLUNIINHE, COOTHECEHHbIX C

nnaHMpyemMbIMU pe3ynibTaTaMn OCBOEHUs1 o6pa3oBaTenibHOW NporpamMmmbl
Ko
A QT1an hopMUpoBaHus
KoMneTeHuumn dopmynmpoBka KOMMNeTEHLUN

MK-1 CMOCOBHOCTBLIO K CUCTEMATUHECKOMY U3YYEHUIO HAYYHO- 2
TexHu4Yeckon nHdopmaLmm, oTe4eCTBEHHOIO 1
3apybeXXHOro onbiTa No COOTBETCTBYOLLEMY NPOUIIO
NOAroTOBKU

MnaHupyemble pe3ynbTaTtbl 06yUYeHUsA

3HaThb:

- OCHOBHbIE UCTOYHMKN HAay4YHO-TEXHUYECKOW MHGOpMaLnK;
- OCHOBHbIE Hay4YHO-TEXHUYECKME NPOBMEMbI, @ TakKe TEHAEHLMUN Pa3BUTUS TEOPETUYECKUX OCHOB B
npodeccuoHansHon obnactu.

YMmeTb:
CaMOCTOATENbHO NPUMEHSITb METOAbI U CPEACTBA MNO3HAHNS, 00YYEHUS N CAMOKOHTPONS A4Sl aKTUBM3aLMu
TBOPYECKOro MpOoLeCcca U NOBbILEHUS Pe3yNbTaTUBHOCTU MHXEHEPHO-TEXHUYECKOrOo Tpyaa.

BnapeTts:
HaBblkaMW CUCTEMHOIO MOAX0AA K U3YYEHMIO HAayYHO-TEXHUYECKON MHGOPMAaLIMM OTEHECTBEHHOIO
3apyBGexHOoro onbiTa

1.5. AucumMnnuHbl (NPaKTUKK) obpa3oBaTeribHOM NpPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo
c¢hopMupoBaHue KOMNeTeHUMN, yKa3aHHbIX B N.1.4:

e [lpouecchl n annapaTbl Xumudeckon TexHonorum (MK-1);
OcHoBbl Teopuun HagéxHocTu (MK-1);
M'MapoauHamumka BONOKHUCTLIX cycneHaun (MK-1);
OcHoBbI Tpnbonorum 1 TpUBOTEXHUKM B 060pYyAOBaHUN LLeNNono3Ho-0ymaxkHoro npoussoactea (MK-
1)
TpeHue, N3HOC 1 cMaska B MalLMHaX Lennono3Ho-6ymaxkHoro npoussoactsea (MK-1);
Teopusi 1 KOHCTPYKUMS 0BopyaoBaHusa Ana npomssoacTea uenntonosbl (MK-1);
TexHudeckui nepeBoa MHocTpaHHon nutepatypbl (MK-1);
[lenoBoli pa3roBOPHbIN MHOCTPAHHbIN SA3bIK B LIENS0N03HO-0yMaxkHom npombiwwneHHocTr (MK-1);
Y4yebHada npakTuka (MpakTuka no nostydeHmio NepBUYHbIX NPOECCUOHANbHbLIX YMEHUIA U HABLIKOB, B
TOM YMCHE NEPBUYHBIX YMEHUI U HaBbIKOB HAay4YHO-MUCcegoBaTensckon gesarensHoctu) (MK-1)
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2. COOEPXAHUE OUCLMNIINHDbI

O6bem (4achl)
HanmeHoBaHve 1 copgepxaHue oS3, 88 88
y4ebBHbIX Moaynen, Tem n popm KOHTpons § 2 3 g 9 g 2
o3| %°aggd &
[¢] ®g ®o

YyebHbIn Moaynb 1. XumMuyeckas kopposus

Tema 1. Tpoueccbl KOPPO3NOHHbLIX paspyweHun. OCHOBHblIE MOHATUS. 3HAYUMMOCTb 10
noTepb MaTepuasnoB OT KOPPO3MKu. YacTHble cnyyan XMMUYECKOW KOppOo3nu.

Tema 2. daktopbl, BAMSAOLWINE Ha CKOPOCTb XMMMUYECKOW KOPpO3uK: Temnepartypa, 14
JaBrieHve, COCTaB OKpy)XalLlen cpefbl, CTPYKTypa METaioB 1 CMJ1aBoB.

Tema 3. OCHOBHblE METOAbI 3aLMTbl OT KOppOo3un. NpoTekTopHas 3alumTa, KaTogHas u
aHogHas 3awuTbl. JlermpoBaHwe MeTannoB. OCHOBHble BuAabl MOKpbITUMRA. | 14
O6pa3oBaHne OKCUAHBIX MITEHOK.

Texkywmn koHTponb 1. KonnokBuym 4

Y4yeOHbI MoAyIb 2. ANEeKTPOXUMMUYECKas KOppo3us

Tema 4. OcHOBHble OCOBEHHOCTM  3NEKTPOXUMMYECKOW  KOppo3uwu. [1BOMHOWM
AMEeKTPMYECKMA CIioM B COCTaBe anekTponuTtoB. [lepeHoc anekTpoHos, | 10
ypaBHeHne HepHcta B pacyete 3[1C ranbBaHUYeCKUX SNIEMEHTOB.

Tema 5. KuHeTnka u TepmoguHaMuka MNPOLECCOB 3MNEKTPOXMMUYECKON KOppO3uu.
Monspusauua n genonspusaums (BogopoaHas U KMcnopoaHasi) B npoueccax | 12
Koppo3uu. MNMocTpoeHne KUHETUYECKUX KPUBbIX.

Tema 6. PacuyeTbl OCHOBHbIX MNOKasaTenen KOpPpPO3WOHHbIX paspyweHun: 30C,
cBoboaHasn aHeprusa [Mb6ca. PelueHne KOHKpeTHbIX 3a4ad ¢ MCMNONb30BaHUEM 14
ranbBaHU4eCckMx aneMmeHToB. MoaenupoBaHue MpPOLLECCOB MO CHWXEHUIO
CKOPOCTM KOppO3uKn. NeKkTpoxmmmnyeckas kopposusa B LIBIM.

Tekywmn koHTponb 2. KonnokBuym 4

Y4yebHbIn Moaynb 3. Pa6oTa ranbBaHUYeCKOro 3yieMeHTa Npyu KOppo3un

Tema 7. Cxembl pasHO3INEKTPOAHbIX ranbBaHUYECKUX 3NeMeHTOoB. JAnektpoabl 1 u 2
poga. Metannuyeckne m Hemetannuyeckne anekTpoabl. CoctaB pactsopoB | 13
aneKkTponuTos (M3MeHeHue pH, BBegeHEe MHIMBUTOPOB).

Tema 8. OcobBeHHOCTU ranbBaHUYECKMX ANEMEHTOB C XenesHbiM anektpogom. Coopka
raribBaHN4eCKOro afIeMeHTa C Xene3HbIM U YroNbHbIM (MHEPTHbIM) anektpogom | 10
B Cpefie HearpeccuBHbIX 3NeKTponuToB (pH=7).

Tekywmn koHTponb 3. 3awmta nabopaTopHbIx paboT 4

YyebHbIn moaynb 4. UHrMGuTopkLI NpoLEeCCOB KOPPO3UN

Tema 9. Uenu u 3agaun pabotbl uHrMGUTOpOoB. CTpoeHWe U COCTaB BELLECTB,
3aMeansawLMx  CKopocTb  Kopposuu. WMcnonb3oBaHve u  npumeHeHue | 13
MHIMOUTOPOB MPU 3aLUMTE OT KOPPO3UN.

Tema 10. lNpoTekTopHasa, KkatoaHas U aHogHas 3awuTbl OT Koppo3uun. OcobeHHoCTH
KaTOOHOW M aHOAHOMW 3almTbl B 3MNEKTPOXMMUYEckon kopposuu. CmelleHune | 11
ANEKTPOXMMUYECKMX MOTEeHUManoB. 3awmrta ot kopposuu B LIBI.

Tekywmn koHTponb 4 | 3awmTa nabopaTopHbIX paboT 7

KoHTponbHas paboTta
MpomexyToyHasa aTTecTauusa no gucumnnuHe. 3a4éT 4
BCEIO: | 144
3. TEMATUYECKWU NMI1AH
3.1. llekunn
Homepa OuyHoe 06y4yeHne O4HO-3a04HOE 06y4eHMEe 3ao4yHoe oby4eHune
usysaemsixtem | SR | (Gew) | coweompa | (mow) | cowepa | (imw)
1 7 4
2 7 2
3 7 2
4 7 4
5 7 3
6 7 3
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Homepa OuHoe oby4eHune OuHo-3a04HOEe 0by4eHne 3aoyHoe oby4yeHune
N3y4aeMbIx TeM Homep Obbem Howmep Obbem Homep O6bem
cemecTpa (vacbl) cemecTpa (yacbl) cemecTpa (vacbl)
7 7 4
8 7 2
9 7 2
10 7 2
BCEIO: 28

3.2. MpakTnyeckme U ceMMHapPCKue 3aHATUSA

Homepa H OyHoe 06y4yeHne OuHo-3a04Hoe 3ao4Hoe obyyeHne
M3YMAEMBIX aumeHoBaHne obyueHme
Tem nabopaTopHbIX 3aHATUN Homep O6bem Homep Obbem Homep Obbem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
1 CKOpOCTb KOPPO3nu 7 4
2 BrnivsiHne BHeLHWX (hakTOPOB Ha 7 4
CKOpOCTb KOPpO3un
3 OOBEMHBIV MeToA onpeaenexHns v 4
CKOPOCTU KOppO3nu
4 [MpoTekTopHas 3awmTa 7 4
5 Kopposus cBapHbIX LUBOB 7 6
6 KoHTakTHas koppo3aus 7 6
BCEIO: 28
3.3. JlabopaTopHble 3aHATUA
Homepa H OuyHoe 06y4eHne OuHo-3804HOE 3aoyHoe obyyeHne
M3YMAEMBIX anmeHoBaHue § o6ydeHme
Tem nabopaTopHbIX 3aHATUN Homep O6vem Homep O6bem Homep Obbem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
1 Onpepenexne ckopocTn
KOPPO31K BECOBbIM METOAOM
2 BnusiHue TemnepaTypbl Ha
CKOPOCTb KOPPO3nn
3 Onpepgenexne ckopocTn
KOPPO3un 06BbEMHBIM METOA0M
MpoTekTopHas 3awwmTa
BCEIO:

4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuyHoe 06y4eHne QuHo-3a04Hoe 3ao4Hoe oby4eHne
y4eGHbIX dopma Y oby4yeHve y
moayneu, no
KOTOPBIM KOHTDOJ:lﬂ Homep Kon-Bo Homep Kon-Bo Homep Kon-Bo
npoBOAMTCA 3HaHun cemecTpa cemecTpa cemMecTpa
KOHTPOJ1b
1,2 Konnoksuym 7 2
uta n TOPHbIX
3.4 3awwuTa naboparop 7 2
pabor
1-4 KoHTponbHaga pabota
6. CAMOCTOATEJIbHAA PABOTA OBYYAKLLEIOCA
- OuyHoe 06y4eHne QuHo-3a04HOe 3ao4Hoe obyyeHne
Buabl camocTtoATenbHOM paboThl Y o6y4yeHne y
obyuatoLlerocs Homep O6bem Homep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
YCBOEHNE TEOpPETUYECKOrO MaTepuana 7 44
MoarotoBka NnabopaTopHbLIM 3aHATUAM 7 40
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OuHO-3a04HOE

Buabl CaMOCTOSITENBHOI paBoThi OuHoe oby4eHune oBydeHme 3aoyHoe obyyeHne
o6yqa+ou.|,eroc;| Homep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (4achbl) cemecTpa (4achbl)

BbinonHeHne gomalluHux 3agaHumn
(koHTpoNbHOWN paboThl)
MMoaroToBKa K 3a4eTy 7 4

BCEIO: 88

7. OBPA3OBATEJIbHbIE TEXHOJNOIMN'MA

7.1. XapaKkTepMcTUKa BUAOB U UCNONb3yeMbIX UHHOBALMOHHLIX (pOpPM y4eOHbIX 3aHATUN
He npegycmoTpeHo

7.2. Cuctema oueHMBaHUS yCNeBaeMOCTU U AOCTUKEHUN 00yYaroLWMXCA AN NPOMEXYTOYHOMN
aTTecTauum

TpaauUMOHHaaA | X 6anano-pel71T|/|Hroaa;|

8. OBECINEYEHUE OUCLUUTMJIUHDI

8.1. YuebHasa nutepaTtypa
a) ocHoBHas y4ebHasi nutepaTypa

1. TeopeTudeckne OCHOBbLI KOPPO3MOHHbIX MPOLECCOB [ONEKTPOHHLIN pecypc]: y4ebHoe nocobue /
C.J1. bepesvHa [n op.].— ONeKTPOH. TEKCTOBbIE AaHHble.— M.: MOCKOBCKMIA FOCY4apCTBEHHbIA TEXHUYECKNIA
yHuBepcuteT umenn H.O. baymaHna, 2014.— 72 c.— Pexwnm goctyna: http://www.iprbookshop.ru/31640.—
OBC «IPRbooks», no naponto

2. NykaHuHa T.J1.,, Xumunyeckoe CONpOTMBNEHUN MaTepuanos U 3alimTa OT Koppo3uum [TekcT]: ydeb.
nocobue ang sysos / T. Jl. JlykannHa, U. C. Muxannosa, M. A. PaguH. - CI16. [u gp.]: CM6ITYPI, 2014. —
87 c.: un. - (YuebHbin kypc).— Pexwum pgoctyna: http://nizrp.narod.ru/metod/kafobshineorgh/2.pdf - 3b
BWTS
6) gononHuTensHasa y4ebHas nuTepaTypa

3. MyuykoB HKO.A. Teopusa koppo3uM U MeTOoAdbl 3aluMTbl MeTannoB [ONEKTPOHHbIA pecypc]:
MeTOAMYeCKMe yKasaHusl K BbiNonHeHuto nabopatopHbix pabot/ lMyukos KO.A., OpnosB M.P., bepesuHa
C.J1.— OnekTpoH. TeKkcToBble AaHHble.— M.: MOCKOBCKWIA rocygapCTBEHHbIN TEXHUYECKUA YHUBEpPCUTET
umeHn H.D. baymana, 2014.— 68 c.— Pexum pgoctyna: http://www.iprbookshop.ru/31643.— 3BC
«IPRbooks», no naponto

4. BapeHuoB B.K. Xumwua. Onektpoxmmmyeckume npoueccbl M CUCTEMblI [DNEKTPOHHLIA pecypc]:
yyebHo-meToandeckoe nocobue/ BapeHuoB B.K., CuHuypuHa P.E., Typno E.M.— 3nekTpoH. TeKCTOoBble
OaHHble.— HoBocubupck: HoBocubupckuin rocygapcTBeHHbI TexHu4eckun yHmsepcutet, 2013.— 60 c.—
Pexum goctyna: http://www.iprbookshop.ru/44702.— 3BC «IPRbooks», no naponto

8.2. NMepeyeHb yueb6HO-MeTOAMYECKOrO 06ecnevyeHust Ansi caMoCcTosiTeNbHOM paboTbl o6y4yarowmxcs
no AvcuunnuHe
1. NHdpopmauuoHHasa cuctema «EgmMHoe OkHO OocTyna k obpasoBaTtenibHbIM pecypcamy» [QNeKTPOHHBIN
pecypc]. URL: http://window.edu.ru/)

8.3. NMepeyeHb pecypcoB MHhOPMaLMOHHO-TENEKOMMYHUKaunoHHoun cetn "UHTepHeTt",
Heob6xoAUMBIX ANl OCBOEHUSA AUCLMMITUHDI
1. NHdopmaumoHHas cuctema «EanMHoe okHO Aoctyna k obpasoBaTenbHbIM pecypcamy» [ONeKTPOHHbIN
pecypc]. URL: http://window.edu.ru/)

8.4. NMepevyeHb MH(OPMaALNOHHbIX TEXHOMOIMN, UCMOMb3YeMbIX NPU OCYLLeCTBIIeHUU
o6GpasoBaTenbLHOro fnpouecca No gUcuMniuHe, BKIO4Yasa nepevyeHb NPporpaMMHoOro oéecnevyeHms u
MH(OPMALMOHHbBIX CMPaBOYHbLIX CUCTEM:

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

8.5. OnucaHme matepumanbHO-TEXHUYECKON Ba3bl, HEOOXOAMMOM ANS OCYLLEeCTBNEHUA
obpazoBaTenbLHOro npouecca no AUCUUnIMHe
1. CtaHgapTHo obopynoBaHHas ayauTopus.
2. CneuuanbHo obopynoBaHHasi naboparopus Mo 3awmTe OT Koppo3un. BkritovaeTt B cebs cneaytollee
obopynoBaHMe © npubopbl: aHanMTMYEecKne BeCbl; BOAsHasaA TepMobaHs; Habop OpeTok,
nocrnefoBaTenbHO MOAKIMIOYMEHHBIX K BaKyyM-Hacocy; paboTawwasi tara; Habop KMCHoT, Lienovei
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pasnUYHON KOHLUEHTpaLun; xuMmmyeckasa nocyaa (konbbl, cTakaHbl, MOAHOCKI, NPpobupkn 1 T.4.); Habopbl
06pasyoB MEeTasIoB 1 CNaBOB; XMMUYECKNE MUHLETLI; HAbOPbl MHONKATOPOB.

8.6. UHble cBepeHUA u (unun) matepuansl
MnakaTtel, Tabnuubl, dpoTorpadun, pasmeLleHHble B nabopatopum.

9. METOANYECKHUE YKA3SAHUA ONA OBYYHAKOLWMUXCA NO OCBOEHUIO

ANCLUUNJIIUHDI

Buabl yuebHbIx
3aHATUN U
camMocTosiTeNbHas
paboTta
obyyvaromxcs

OpFaHVI3aLI,VI$| OEeATENIbHOCTU o6yqa|ou.ler009|

Jlekuun

Nekumm obecne4vmBalT TeOpeTUYEeCcKoe Uu3yvyeHne AuCcuMnnvHbL. Ha nekuyusix
usnaraeTcad OCHOBHOE COAEpXaHue Kypca, WIIOCTPUPYEMOE  KOHKPETHbIMM
npMMepamu, LUMPOKO WCMNONb3yeTcsl 3apyO0exHbli M OTEYECTBEHHLIN OMbIT MO
COOTBETCTBYIOLLIEN TEMATUKE.

OcBoeHVEe nEeKUMOHHOro MaTepuana oby4allmMMcs npegnonaraeT cnegylolwme
BUAObl pabor:

e npopaboTka pabodyer nporpamMmbl B COOTBETCTBUMM C LIeNdMU U 3ajadvamu,
CTPYKTYpPOM U cogepXaHnem QUCUUMIVHBI;

e KOHCMEKT FeKUui: KpaTKo, CXemMaTuU4yHO, nocrefoBaTernbHO (UKCMpPOBaTb
OCHOBHbIE MONOXEHWS, BbIBOAbI W  (POPMYIMPOBKK; MOMeYaTb BaXHble
MbICIN, BblAENATb KINOYEBLIE COBA, TEPMUHBI.

e [lpoBepka TEPMMHOB, MOHATUIA: OCYLLECTBASATL C MOMOLLbLIO SHUMUKIONEONH,
crnoBapeMm, CNpaBOYHWNKOB C BbIMUCbIBAHNEM TOJIKOBaHWI B TETpaab;

e paboTa C TeopeTuyeckum MaTepuanom (KOHCMEKTUPOBAHME WCTOYHMKOB):
HaWTW OTBET Ha BOMPOCHI B PEKOMEHAYEMON NuTepaType.

Ecnun camocTosiTenbHO He ygaeTtcsi pa3obpaTbCs B maTtepuane, Heobxogumo

ccopmynupoBaTe BOMPOC M 3adaTb MNpenofaBaTeriio Ha KOHCYNbTauuu Unn Ha
nabopaTtopHOM 3aHATUM.

MpakTnyeckme
3aHATUA

CnocobCcTBYIOT  pasBUTUIO  MPaKTUYECKUX HaBbLIKOB BradeHus uM3yd4aembiMiu
meTodamu, obopyaoBaHMEM, TEXHOMOMMSAMU U Ap. B NpoLecce B3auMoOenCcTBUsA CO
cneumnanbHo paspaboTaHHbIMM MOAENbHLIMU YCTaHOBKaMu M obpasuamu pearnbHo
JeicTeylollero  060pyaoBaHus, npeanonaratoT nposeaeHue yyebHoro
aKcrnepuMeHTa Ha nabopaTopHOl ycTaHOBKe NOA PYKOBOACTBOM Mpernogasartens C
AanbHenwnM HabnogeHeM 3a NpoLEeCCoM.

JTabopaTopHble
3aHATUS

Ha nabopatopHbix paboTax obyyawolwmica wmsydaeT npouecc kopposun. B
pesynbTate npoBefeHus rnabopaTopHOro 3aHATUSA obydarolmics [ofmkeH nmbo
NOHATbL MPUHLMNLI YCTPOMCTBA U paboTbl M3y4aemMoro npouecca kopposuu, nubo
OCBOWTb METOAUKY UCCNEeAOBaHNS MaTepmaroB Npy KOPPO3MOHHOM Pa3pyLLUEHUN.

CrnepyeT npegBapuTenbHO M3y4uTb TeXHUKY Ge3onacHocTn B nabopartopuu, a
TakKe MeTogNYeCcKMNe yKkazaHus No BbIMOMHEHW0 nabopaTopHbix paborT.

CamocTosaTenbHas
paboTta

[aHHbi BMA paboThl NpeanonaraeT pacluMpeHne u 3akpensieHne 3HaHui, yMEHUN 1
HaBbIKOB, YCBOEHHbIX Ha ayaWTOPHbIX 3aHATUSX MyTeM CaMOCTOSATENbHON
npopaboTkn y4yebHO-MeToAMYECKMX MaTepuanoB MO AUCUUMIVMHE W OPYrUM
NUCTOYHMKaM WHcpopmaumn. CamocToaTensHas paboTta BbINOSHAETCA
MHOUBMAYAnNbHO, a Takke MOXEeT NPOBOAUTBLCH MPU y4acTuu npenoaaBaTens.

Mpy BbINONHEHUN KOHTPONbHOW paboTbl M NOAroTOBKE K 3a4eTy Heobxoaumo
O3HAKOMUTLCA C OEMOHCTPALMOHHBIM BapuaHTOM 3afaHusa (nepevyHeMm BOMpOoCOoB),
npopabotaTb KOHCNEKTbl MeKuMn u nabopaTopHbIX 3aHATUA, PEKOMEHAYEMYHO
nntepartypy, NONy4YMTb KOHCYNbTaLMIO Y Npenogasartens.

10. ®OHA OLLIEHOYHbIX CPEACTB

ONA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10.1. OnucaHue nokasaTtenen U KpUTEPUEB OLIEHMBaHUS KOMMETEHLMIA Ha Pa3fMyHbIX aTanax ux
dopMupoBaHus, onMcaHue LIKan oLeHNBaHUA

10.1.1. NMoka3aTenu oueHUBaAHMUA KOMMNETEHLIMA Ha 3Tanax ux popmMmpoBaHusi
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Koa

HavnmeHoBaHue MpencraBsnexue
KOMNeTeHuun
o OLeHOYHOro OLEeHOYHOro
(atan MokasaTenu oueHWBaHWUS KOMNETEHLUI
cpeacTtea cpeacTea B (hoHae
dopmMrpoBaHus)
MK-1(2) 1. leMOHCTpUpyeT 3HaHNSA OCHOBHbIX 1. YcTHOE 1. MepeyeHsb
NMOHATUN B NpodheccrmoHanbHo obnacTu. cobecenoBaHue BOMPOCOB K 3a4eTy

2. AKTMBHO 1 yMeNo Ucnonb3yeT
COBPEMEHHbIE NCTOYHMKM HayYHO-

2. MNpakTuyeckas
TMMNoBas 3agava

(34 Bonpoca)
2. MNMpakTnyeckne

TUMNOBbIE 3aJauu
(17 3apauv)

TEXHUYECKON UHOpMaLIUW.

3. NanaraeT OCHOBHblE Hay4YHO-TEXHUYECKNE
npobnembl B npodeccrmoHanbHom obnactm
OEeATEeNnbHOCTU M MOXET MpoaHanM3npoBaThb
BO3MOXHbI€ NYTU UX peLleHus.

10.1.2. OnucaHue WKan U KpuTepueB oL eHNBaHUA CPOPMMPOBAHHOCTU KOMMNETEHLIMN

KpuTepuu oueHnBaHusa c)opMMpoOBaHHOCTU KOMMNETEHLUN

OugeHka no
TpaguLUOHHON
wKane

Kputepum oLieHnBaHNA chopMUPOBAHHOCTI KOMMETEHLMIA

3auyTeHo

O6y4atowmncsa nokasbiBaeT BCECTOPOHHEE U rMyHBoKoe 3HaHUEe OCHOBHbIX PU3NKO-
XUMUNYECKMX 3aKOHOB, CBOBOAHO OPUEHTUPYETCS B OCHOBHbIX MOHATUAX, TEPMUHAX U
onpefeneHunsix; yCBOU OCHOBHYIO Y 3HAKOM C JOMOMHUTENBLHOW NMTEPaTYPOR; MOXET
00bACHWUTL B3aMOCBSI3b OCHOBHbIX 3aKOHOB, MEXaHU3MOB KOPPO3WM U UX 3HaYeHWne ons
nocneaytoLei NpodeccMoHanbHoM AesTeNbHOCTU; NPOABASET TBOPYECKME CNOCOGHOCTM B
ncrnonb3oBaHMK y4ebHoro matepuana.

He 3auTteHo

OOGyuvalowmiicas He WMeeT [OCTaTOYHOrO YPOBHS 3HAHWS OMCLUWMIMHBI, HE MOXeT
chopMynMpoBaTb OCHOBHbIE (PU3MKO-XMMWYECKME 3aKOHbI; MJIOXO OPUEHTUPYETCS B
OCHOBHBIX MOHSATUAX W OMNpeaerieHusx; Nioxo 3HakKoOM C OCHOBHOWM NnUTepaTypoi; JonyckaeT
npu OoTBeTe Ha 3a4yeTe CyLeCTBEHHble OWWWGKM U He MOXEeT YCTpaHuTb WX Adaxe nof
PYKOBOACTBOM NpenoaaBaTerns.

* CyujecmeeHHble owubku — HedocmamoyHasi 2/ybuHa u 0CO3HaHHOCMb omeema (Harnpumep, cmyOeHm He cMo2
npuMeHUmb meopemu4eckue 3HaHusi 0r1s 06 bSCHeHUS sieneHul, 0515 yCmMaHOo81eHUs MPUYUHHO-C1eOCMBeHHbIX ces3el, CpagHeHUs u
Knaccugukayuu sseneHud u m.o.).

* HecyujecmeeHHble owubKu — HeronHoma omeema (Hanpumep, yryuweHue us suda kako2o-rubo HexapakmepHo20 ghakma,
O0IMosTHEeHUST MPU OMuUCcaHUU MPOUecca, S8eHuUs], 3aKkoHoMepHocmel U m.0d.); K HUM Mo2ym 6bimb OMHECeHb! 02080PKU, AOMyWEeHHbIE
fpu HegHUMamesbHoCMuU cmydeHma.

10.2. TUNOBbIe KOHTPOJIbHbIE 3aA4aHUSA UITN UHble MaTepuanbl, HeOOXoANMbIe AN OLleHKU 3HAHUM,
YMeHUMN, HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU, XapaKTepusywme atanbl (popMUpoBaHus

KOMNeTeHLUUMn

10.2.1. MepeyeHb BONPOCOB K 3a4eTy, pa3paboTaHHbIA B COOTBETCTBUU C YCTaHOBNIEHHbIMU
3aTanamMu (hopMUPOBAHUA KOMNETEHLMMN

:‘/?1 dopmynunpoBka BONPOCOB Teva(_I)bI
1 Knaccudurkaumsa KOppo3nOHHbIX paspyLUeHUN. 1
2 KonuyecTtBeHHas 1 ka4eCTBEHHas OLIEHKU KOppO3uu. 1
3 Kopposusi B HeanekTponurax. 1
4 "a3oBag koppo3us. O6pa3zoBaHUE OKUCHbLIX COEANHEHMI HA NOBEPXHOCTM MeTanna. 1
5 BopopoaHas razoBas Koppo3sus. 1
6 OTaeneHble criydyan ra3oBon KOppo3uu. 1
7 BrnivsiHMe BHYTPEHHUX M BHELLHUX DaKTOPOB Ha CKOPOCTb KOPPO3UMU. 2
8 BrivsHne KOHCTPYKTUBHbBIX OCOBEHHOCTEN HA CKOPOCTb KOPPO3UN. 2
9 YcnoBusa obpasoBaHUs CNMOLWHOM OKUCHOW MMEHKU U ee YCTONYMBOCTb. 3aKOHbI pocTa 2

OKUCHBIX NNEHOK.

10 | Metoab! 3awmThl OT KOppo3un. Kpatkas knaccudukaums. 3
11 | Metannunyeckue nokpbiTns. Cnocobbl HAHECEHUSA N MX JOCTOMHCTBA W HEAOCTATKMU. 3
12 MexaHn3M 3neKTPOXUMMYECKON KOPPO3UN. 4
13 | CyulHOCTb aHOAHOWN U KaTOAHOMW Nonspmnsaumm. 4
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14 | BopopogHas u KncnopogHas genonsapusauuu. 5
15 Mpn4mHbI BO3HUKHOBEHWNS 3NIEKTPOXUMNYECKON HEOQHOPOAHOCTN METANJIOB. 5
16 | AsneHwne naccmBauuu. 5
17 KnuHeTrka aHOAHbIX NpOLEeCcCcoB Npu NnaccnBaunmn MeTannos. 5
18 PpeTTUHr-Koppo3uns. MexaHnam 1 3awmTa. 5
19 | ATtmocdepHas Kopposus. Buabl, MexaHnam, hakTopbl BANSAIOLWINE HA KOPPO3UIO 1 3aLumTa. 5
20 MexkpuctannutHas Kopposusi. MexaHnam, dakTopbl, BIMAKOLWME HA HEE 1 3aluumTa. 6
21 Koppo3noHHoe pacTpeckmBaHue. MexaHnam, bakTtopbl okasbliBaloLne BINSHNE HA HEro U 6
3awmra.
22 KopposnoHHas yctanoctb. MexaHusm, pakTopbl BMSKOLWNE HA HEE U 3aLuuTa. 6
23 Kopposus npu TpeHmnn. MexaHuam u 3awimra. 6
24 | TloasemHas Kopposus. Bugbl, MexaHnsm, akTopbl BANSAIOLWNE HA KOPPO3UIO M 3aLimTa. 6
25 | MukpobGuronormyeckas KOpposus. 6
26 PacuyeT 9.4.C. 1 aNeKTpoOXuMmnyYeckmx noteHuyunanos. KatogHas, aHogHas peakumm B 6
KOPPO3MOHHOM 311IEMEHTE.
27 HemeTannuyeckne nokKpbITUA Ha opraHn4eckon ocHose. [JOCTOMHCTBA M HEQOCTaTKM. 7
28 YaaneHue arpeccmBHbIX KOMNOHEHTOB U3 cpefbl. 7
29 | [lMokasaTenb Koppo3uu. PacyeT nokasatens Kopposuu. 7
30 | padmyeckoe n3obpaxeHne BONbT-aMNepHbIX XapakTEPUCTUK. MONSIPU3aLNOHHbIE 8
anarpammbl. OcobeHHOCTH.
31 | Btopu4Hble npouecchl koppo3un. OCoBEHHOCTU peakLni. 8
32 MHrmbutopHas 3awuta. Knaccndurkaumnsa n MexaHnsm genNcTeus. 9
33 | CyLHOCTb NPOTEKTOPHON 3aLMThI. 9
34 CyLLHOCTb KaToOHOW U aHOL4HOW SMEKTPOXMMUYECKON 3aLLUThI. 10

10.2.2 BapmaHT TMNOBbIX 3a4aHUN (3aAaY), pa3paboTaHHbIX B COOTBETCTBUM C YCTAaHOBIEHHbIMU
3aTanamu (pOpMUpPOBAHUSA KOMNETEHLUIN

:l/il YcnoBust TMMOBBIX 3a4ad OrtBeT

1 | XpoMm B KOHTaKkTe C Meabto Haxoautcsa B kucnow cpege (HCI). Kakon metann Xpom
Oyoet koppogupoBaTtb? COCTaBUTb CXEMY KOPPO3MOHHOIO rarlbBaHWYECKOro
3aNeMeHTa 1 3anvwnTe peakuuu, npoTekarwme npu ero pabore.

2 | Kak bygeTt npoTtekaTb KOPpPO3us NY>KEHHOTO Xernesa B aTMOCHEPHbIX YCIOBUSAX KaTtoaHoe.

B Cfy4yae HapyLlleHWs LLenoCTHOCTU NOKPbITUA? Kakoe 3TO NMoKpbITMe, KaTOAHOe 2Fe + Oz +

unu aHogHoe? Kakme npoaykTbl 06pa3yroTcsi Npu KOppo3nn? 2H20 — 2Fe(OH):
4Fe(OH)2 + Oz +
2H20 — 4Fe(OH)s

3 | Kak npoTekaeT Koppo3us cTanbHbIX TPybONPOBOAOB MNpW UCMNOMbL30BaHWUMU 2Zn+ Oz +
LIMHKOBbIX NPOTEKTOPOB BO BNAXHOM rpyHTE? 2H20 — 2Zn(0OH)2

4 | UuHkoBaa U1 xenesHad nMnacTuHbl, Haxopsdwmeca B pacteope NaCl, Zn nnacTuHa
noAcoefuHeHbl K BHELUHEMY WCTOYHUKY MOCTOSHHOrO ToKa: LMHKoBas K (-), | OyaeTt kaTtogom,
XenesHaa k (+). Kakag u3 nnactvH 3awuuiaetca oT Koppo3uu? 3anuiuTe | OHa M B 3alumTte
ypaBHEHNS COOTBETCTBYIOLLMX NPOLIECCOB.

5 | Kakon metann uenecoobpasHen BbiOpaTb Ansi NPOTEKTOPHOW 3aluTbl OT MarHun.
KOpPpPO3MU CBUHLOBOM 0BO0MOYKM Kabens: UWHK, mMarHui unu xpom? [lodyemy? | Mge - 28 = Mg¥;
CocTaBbTe 3NEKTPOHHblE YpaBHEHWsT aHOOHOro W KatogHoro npoueccoB | 1/20; + H.O + 28
aTMocepHon kopposun. KakoB cocTaB NpoAyKTOB KOPPo3un? = 20H

6 | )KenesHoe usgenue Nokpbinu kagmuem. Kakoe 37O MOKpbITME - aHOAHOE UMK KaTtogHoe.
katogHoe? [loyemy? CocTaBbTe 3NEKTPOHHbIE YPABHEHUS aHOLHOro U
KaTOAHOro MpoLLEeCCOB KOPPO3UU 3TOr0 U3AENUA NPU HapyLEeHUU NOKPbITUA BO Fe(OH)z, FeCl;
BNaXXHOM BO34yxe W B congHoM kucnote, Kakue npoaykTtel Kopposuu
06pasyloTcs B NepBOM 1M BO BTOPOM crny4vasx?

7 | CoctaBbTe OnEKTPOHHbIE YpaBHEHWs npoueccos, npoucxogawmx Ha | 0,886 r; 70,79 .
rpacouToBbIX 3nekTpodax npwu anektponuse pactBopa KBr. Kakas macca
BeLlecTBa BblOENseTCq Ha Katoge M aHode, ecriv 3MeKTponu3 npoBOAWTbL B
TeyeHne 14 35 MuH npu cune Toka 15 A?

8 | CocTaBbTe 9MEKTPOHHbIE YPaBHEHUSI MPOLIECCOB, NPOUCXOASALMNX HA YrOSbHbIX
anekTpogax npu anektponuide pacteopa CuCl.. Bblumcnute maccy meam, 1,588 .
BblAENMBLUENCA Ha KaTo4e, ecnu Ha aHoae Bbigenunock 560 mn rasa (H.y.).

9 | CocTtaBbTe CXeMy raflbBaHU4ECKOrO 3fleMEHTa, B OCHOBE KOTOPOro IeXuT
peakums, npoTekatoLiasa no YPaBHEHWUIO: 0,064 B
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Ni + Pb(NOs)2 = Ni(NOs)2 + Pb. Hanuwute snekTpoHHbIE ypaBHEHUSI aHOAHOTO
n katogHoro npoueccoB. Boermcnute 3OC asTtoro anemeHTta, ecnu [Pb?] =
0,0001 monb/n, [Ni] = 0,01 mons/n.

10

CoctaBbTe CxeMy, HanNUWKUTE 3NEKTPOHHbIE YpPaBHEHMS  AMEeKTPOOHbIX
npoueccoB n BblumMciMte OC ranbBaHWYECKOrOo 3reMEeHTa, COCTOSILLEro u3
CBMHLIOBOWN M MarHMeBOW MMacTWH, ONyLLEHHbIX B pacTBOPbl CBOMX COMen C
KoHueHTpauuen [Pb?*] = [Mg?*] = 0,01 monb/n.

2,244 8B

11

CocTaBbTe CXeMy, HanuWWUTE 3rEKTPOHHbLIE YPaBHEHUS  3NEKTPOLHbIX
npoueccoB u Bblumcnnte JC ranbBaHMYECKOrO 3f1EMEHTa, COCTOSILLEro 13
nNacTMH KagMuWsi W MarHusi, OMyLWeEHHbIX B pPacTBOPbl CBOMX COMen ¢
KOHueHTpauuen [Mg?*] = [Cd?*] = 1 monb/n. MameHutca nu 3HadveHne O[C,
€CNN KOHLEHTPaLMIO Kagoro 13 MoHoB nNoHn3nTb 4o 0,01 monw/n?

1,967 B.
He namenunrtcsa

12

CocTaBbTe CXeMy, HamnuwiuTe ONEKTPOHHblE YpaBHEHWUS  3NEKTPOOHbIX
npoLLeccos, " Bbluncnute 3C MeaHO-KaaMUeBOro ranbBaHU4ecKoro
anemeHTa, B kotopom [Cd?*] = 0,8 monb/n, a [Cu?*] = 0,01 monb/n.

0,68 B

13

Mpn KakoM KOHLEHTpauMM WOHOB Zn2* (B MOMb/N) MOTeHUMan LWUHKOBOTO
anektpoga 6yper Ha 0,015 B MeHble ero crtaHgapTHOrO SMEKTPOOHOro
noteHunana?

0,30 monb/n.

14

MapraHueBbli 3NeKTPO4 B pacTBope ero conv umeet noteHuman -1,23 B.
Bbluncnute KoHUEeHTpauu noHos Mn2+ (Monb/n).

1,89-10 2
MOJIb/N.

15

MarHui (pMg = 1,74 r/cm3 ) paBHOMEPHO KOPPOAMPYET B MOPCKON BOAE CO CKO-
pocTbto 1,45 /(M2 -cyTkn). KakoBO 3Ha4YeHne CKOPOCTM KOPPO3UK, BbipaKEHHOE
B mm/roa? Ecnu c Takoil e CKOpoOCTbi KoppoaupyeT cBuHel (pPb = 11,34
r/cm3 ), TO KaKOBO COOTBETCTBYIOLLIEE 3HA4YeHMEe B MM/ron?

0,3 mm/rog; 0,047
mMm/roq,.

16

OnpepennTte obnacTb TemnepaTtyp, B KOTOPOWA HEBO3MOXHA KOpPPO3Ms Xernesa
nog gencrsnem HS no FeS B cTaHgapTHOM COCTOSHUM

T<10*K

17

XKenesHas nnactvHa nnowagbo 1 M2 Ha BO3Oyxe Mpu BbICOKOW Temnepatype
okucrnseTcs ¢ obpasoBaHMeM Ha eé noBepxHocTuM okcuaa Fex0s. 3a 3 vaca
Macca nnacTuHbl yBenunuunacb Ha 10 r. PaccuuMtatb CpegHIo CKOpPOCTb
Koppo3suun. OnpegenuTb rpynny CTOMKOCTM MeTania B 9TUX YCIOBUSAX

7,78 r/m?2 .v; 8,74
mm/roA,.

10.3. MeToanyeckue matepuansbil,
onpepaensowue npoueaypbl oLeHUBaHUA 3HaHUW, YMEeHUN, BNnageHUn (HaBbIKOB U (UnK)
NpPaKkTM4YeCcKOro onbiTa AeATEeNbHOCTU), XapaKTepu3yoLmMxX 3Tanbl (POPMMPOBaAHMA KOMNETEHLIMN

10.3.1. YcnoBus gonycka obyuvarowerocsi K caade 3ayeta U nopsifok NUKBMAaALMN akagaeMuyeckomn
3a40MKEeHHOCTH

10.3.2. ®o

ycTHasa | X

MonoxeHve O nNpoBedeHWM TEKYLLEro KOHTPOMsi YCNeBaeMOCTU M MPOMEXYTOYHOW aTTecTauumm
obyuatomnxcs

Ma npoBeneHus npome)KyTquoﬁ aTrecTaumum no agucuunriimHe

NMMCbMeHHasa

KOMMbIOTEPHOE TECTUPOBaHWE

nHasa

10.3.3. OcobeHHOCTM NpOoBeaeHUA 3a4eTa

B03MOXHOCTb MONb30BaTHCH CNPaBOYHBIMU Tabrnmuamu, KanbKynsaTopom
BpeMsi Ha NoAroToBKy oTBeTa 45 MUHYT.

Pra

15.03.02 3awmTa OT KOPPO3UM MALLMH N 06OPYAOBaHNSA LIENINo3HO-6yMaxHOro Npon3BoacTBa

CrtpaHuua 10 u3 10



		2020-12-08T13:57:50+0300
	Луканин Павел Владимирович




