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1. BBEOEHMUE K PABOYEW MPOrPAMME OUCLUMIIUHbI

1.1. MecTo npenogaBaeMomn AUCLMNNMHbI B CTPYKType obpa3oBaTesibHON NporpaMmmbl

Basosas I:l Obs3aTenbHas I:l JononHutensHo
Bnok 1: AaBnseTca hakynbTaTBOM

BapuatusHasg Mo BbIGOPY

1.2. Uenb aucumnnuHbl
CdpopmupoBaTb komneTeHUMn obyyatoLerocs B 06nactu 3NekTpoXMMMYECKOW 3aLUnTbl OT KOPPO3UMK.
1.3. 3agaum gucumnnuHbl
e PaccmoTpeTb 3agaym pasnuyHbiX METOA0B OLEHKN CKOPOCTWN KOPPO3UK, 3aLMTbl METASOB 1 CMNI1aBOB
OT KOppO3uu;
e PackpbITb NPUHLMMNBI MEXAaHU3MOB BO3HMKHOBEHMST KOPPO3UNOHHBIX MPOLECCOB;
e [lpogemMoHCTpUpoBaTb OCOBEHHOCTN BIUSHUS BHELLHMUX (PaKTOPOB Ha CKOPOCTb KOPPO3UMU.

1.4. NepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06y4eHUst N0 AUCLIUMNIINHE, COOTHECEHHbIX C

nnaHMpyemMbIMU pe3ynibTaTaMn OCBOEHUs1 ob6pa3oBaTenibHON NporpaMmmbl
Ko,
A OTan opmmpoBaHus

KoMMneTeHumn dopmynupoBka KOMMneTeHL MM

MK-9 CnocobHocTblo obecnevnBaTb cobnogeHne 1
aKonornyeckorn 6e3onacHOCTM Ha NPOU3BOACTBE U
nnaHMpoBaTb 3KO3aLUUTHbIE MEPONPUATUS U MEPONPUATUS
Nno 3HepPro- n pecypcocbepexeHnto Ha NPON3BOACTBE

3HaThb:

- OCHOBHbIE 3aKOHbI (*)VI3I/IKI/I, XUMUN, KNHETUKY INEKTPOAHbIX npoueccoB, BIIUAHME BHELUHUX (baKTOpOB Ha
npoLecc Koppo3vu, BuAbl KOPPO3MOHHBLIX Pa3pyLUEHWI, KOPPO3MI0 XKeresa cTanerl u ChniaBoOB Ha €ero
OCHOBE, KOpPpO3MK LUBETHbIX MeTanmnoB, pasJfinyHble cnocobbl 3alnTbl OT KOPPO3Uun (BKJ‘IIO‘-IaFl
3MNEKTPOXMMUYECKYHIO 3aLLMTY), OCHOBHbIE MHIMBUTOPbLI KOPPO3UK

- TEXHUYECKNe, SKOHOMMYECKME, IKOMNOrmMyeckne OCHOBbI 3HeprocbepexeHus (pecypcocbepexenuns),

- OCHOBHble WCTOYHMKM Hay4YHO-TEXHMYECKOW WHGOpMauuM Mo Matepuanam B 06nactu 3SHepro- u
pecypcocbepexeHust

YMeTb:

- BOCMpPUHMMATb, WUCMofb3oBaTh, 00600WaTb, aHanM3npoBaTb HAy4YHO-TEXHUYECKYID W  CMPaBOYHYIO
WHpopmaLmo B 06racty aHeprocbepexeHusl, n3yvyaTb OTEYECTBEHHbIN U 3apyOeXHbIN OMbIT N0 TeMaTuke
nccnenoBaHus, BbIMOSMHATL HEOOXOAMMbIE pacyeThl U NPeacTaBNATb pe3ynbTaTbl paboTbl B COOTBETCTBUM
C MPUHATBIMY CTaHZapTaMu.

Brnapetb:

- OCHOBHbIMW METO4aMWN TEOPETMUYECKOro 1 IKCNepPUMEHTanbLHOro nccnegoBaHus KOPPO3UOHHLIX SIBIIEHUI

- HaBblkKaMW CUCTEMHOro noAxoda K W3YYEeHW0 Hay4yHO-TEXHWYECKOW WH@OpMaUun OTeYyeCTBEHHOro
3apybexxHoro onbita

1.5. AucumnnuHbl (NPaKTUKK) o6pa3oBaTeNnbHON NPOrpaMmMbl, B KOTOPbIX 6bISI0 Ha4YaTo
cdhopmupoBaHme KomneTeHUMUN, yKa3aHHbIX B n.1.4:
o [MpousBoacTBeHHasi NpakTuka (NpakTuka no nofy4yeHnto NPodeccMoHanbHbIX YMEHUIA 1 ONbITa
npodeccuoHansHon gesitensHocTn ) (MK-9).

2. COOEPXAHUE ANCLUUIMNIUHDI

0O6bem (4achl)
HavmeHoBaHve n cogepxaHue o S 58 S 8¢
yueBHbIX Moayrneit, TeM 1 (DOPM KOHTPOS 2913239 3¢
°oZ|%°agd o
o ®g ®o
Y4ye6HbI Mogynb 1. XuMmunyeckas Kopposus
Tema 1. lMpoueccbl KOPPO3UOHHBLIX paspylleHnin. OCHOBHbIE MOHATUS. 3HAYMMOCTb 14
noTepb MaTepPManoB OT KOPPO3MKU. YacTHbIe cyYyan XMMUYECKOW KOPPO3UK.
Tema 2. dakTopbl, BAUSAIOWME HA CKOPOCTb XMMMUYECKOW KOPPO3UWU: TemnepaTypa, 12
JaBIeHVe, COCTaB OKpYXatloLleln cpefbl, CTPYKTYpa METasIOB U CMNI1aBoB.
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O6bem (4achl)

HanmeHoBaHve 1 copepxaHue oS .85 g8
yuebHbIX Moaynen, TeM 1 POPM KOHTPOIA g9 £ 8 39
°og|°sg @&
o ®g ©®o
Tema 3. OCHOBHble METOAbI 3aLWNTbLI OT KOppo3un. MNpoTekTopHasa 3awuTa, KatogHas u
aHogHas 3awwutbl. JlermpoBaHne MeTannoB. OCHOBHble BWAbl MNOKPbITUA. | 12
O06pa3oBaHMe OKCUOHbIX NNEHOK.
Tekywmn koHTponb 1. KonnokBuym 4
Y4yebHbIN MOAY b 2. ANEKTPOXUMMUYECKasA KOpPpo3uns
Tema 4. OcCHOBHble OCOOEHHOCTM 3NEKTPOXUMUYECKOW KOppo3un.  [1BOWHOM
SMNEeKTPUYECKM CMOW B COCTaBe anekTponutoB. [lepeHoc anekTpoHos, | 12
ypaBHeHue HepHcTa B pacyete 3[C ranbBaHU4ECKUX 3NIEMEHTOB.
Tema 5. KvHeTvka M TepmoaMHaMuka MPOLECCOB 3MEKTPOXMMUYECKON KOPPO3UW.
Monsipusauua n genonspmsaums (BOAOPOAHAs M KUCMOpPOAHas) B npoueccax | 12
Koppo3sum. MNocTpoeHne KUHETUYECKMX KPUBbIX.
Tema 6. PacyeTbl OCHOBHbIX MOKa3aTenem KOPPO3UOHHBLIX paspyweHun: 3[C,
cBobogHas aHeprusa Mb6ca. PelueHne KOHKpeTHbIX 3agay C MCMOMb30BaHMEM
ranbBaHuW4ecknx anemeHToB. MopgenupoBaHMe MpoLEccoB MO CHwxeHuo | 11
CKOPOCTM KOppO3uW, B TOM YMCMEe Npu 3KCnnyatauum TenroTEXHOMOrMYeCcKnx
CUCTEM.
Tekywmn koHTponb 2. KonnokBuym 4
Y4yebHbIn moaynb 3. PaboTa ranbBaHU4Ye€CKOro 35ieMeHTa Npu Koppo3um
Tema 7. CxeMbl pasHOSMEKTPOLHbIX ranbBaHWYECKUX 3NEMEHTOB. Jnektpodbl 1 n 2
poga. Metannunyeckne n HemeTannuyeckue anekTpoabl. CoctaB pactsopoB | 12
3MNeKTponuToB (M3MeHeHve pH, BBegeHne MHIMbMTopos).
Tema 8. OcobeHHOCTU ranbBaHWYECKMX SMEMEHTOB C XenesHbiM anekTpogoM. Coopka
ranibBaHU4eCKOro 3fieMeHTa C Xemne3HbIM U YrofbHbIM (MHEPTHLIM) anekTpogomM | 12
B Cpefe HearpeccuBHbIX 3NeKTponuToB (pH=7).
TeKywmn KoHTponb 3. 3awmta nabopaTopHbIX padéoT 4
Y4yebHbIn moaynb 4. UHrMGuTOpLI NPOLECCOB KOPPO3Un
Tema 9. Uenn u 3agaunm pabotbl uHrMbutoposB. CTpoeHMe n COCTaB BELLECTB,
3amegnsAlwmnx  CKOpoCTb  KOpposuu.  Mcnonb3oBaHve U npumeHeHue | 14
WHrMBMTOPOB NMpM 3aLUMTE OT KOPPO3UN B TEMITOTEXHOMNOIMYECKUX CUCTEMAX.
Tema 10. lNpoTekTopHas, KatogHas M aHogHas 3awWuTbl OT Koppo3un. OcoBeHHOCTH
KaTogHOW M aHOAHOW 3aluTbl B 3MEKTPOXMMMUYECKOW Kopposun. CmelleHne | 12
3MNEKTPOXMMUYECKMX NOTEHLNANMOB.
TeKywmi KoHTponb 4. | 3awmTa na6opaTopHbIX pa6oT 5
MpomexyToyHas aTTecTaumsa no gucumnnuHe. 3a4ér 4
BCEIo: | 144

3. TEMATUYECKWUMN NNAH

3.1. Nekuun
Homepa OuHoe oby4eHne Ou4Ho-3a04HOE 0by4yeHne 3aoyHoe obyyeHne

N3y4aembix Tem Homep O6bem Homep O6bem Homep OGbem
cemecTpa (yacbl) cemecTpa (vacbl) cemecTpa (4acnl)

1 6 2

2 6 1

3 6 2

4 6 2

5 6 2

6 6 2

7 6 2

8 6 2

9 6 1

10 6 1

BCEIO: 17

3.2. MpakTnyeckme n ceMMHapcKue 3aHATUSA
He npegycmoTpeHo

PNa 13.03.01 3awumTta oT KOPPO3UN TEMNOTEXHONOIMYECKUX CUCTEM
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3.3. JlabopaTopHble 3aHATUA

Homepa H OuyHoe oby4eHre QuHo-3804HOE 3aoyHoe obyyeHne
M3yAEMbIX anMmeHoBaHne 3 o0yyeHne
Tem nabopaTopHbIX 3aHATUN Homep O6bem Homep O6bem Homep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (4acbl)
1 CkopocTb KOppo3un 6 3
2 BrnivsiHme BHeLWHMX hakTopoB 6 3
Ha CKOPOCTb KOppOo3uu
O6BbEMHBIN MeTop,
3 onpeneneHns CKopocTun 6 3
Koppo3suu
4 [MpoTekTopHas 3awmra 6 2
5 Koppo3us cBapHbIX LLIBOB 6 3
6 KoHTakTHasa koppo3sus 6 3
BCEIO: 17

4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLLMW KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLUEIOCH

Howmepa OyHoe o6yueHmne OuHo-3a04HOe 3aoyHoe obyyeHune
y4eBHbIX dopma Y oby4yeHune Y
mogynein, no
KoTOpEIM KOHTPOJ:IFI Howmep Kon-Bo Howmep Kon-Bo Homep Kon-Bo
npoeoaunTCs 3HaHU1 cemecTpa cemecTpa cemecTpa
KOHTPOS1b
1,2 Konnoksunym 6 2
3awmra nabopaTopHbIX
3,4 L paTtop 6 2
pabot

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLWIEIOCA

QOuyHoe 06yyeHne

Ou4HO-3a04HOE

3aouHoe oby4yeHune

Bugbl camocToaTensHom paboTsl obyyeHune
06yqarou.\eroc;| Howmep Ob6beMm Howmep Obbem Howmep Ob6bem
cemecTtpa (4achbl) cemecTpa (4achbl) cemecTtpa (4achbl)
YCBOEHME TeopeTUHECKOro Marepmana 6 72
MoarotoBka k labopaTopHbIM 3aHATUSAM 6 34
[MoaroToBKka K 3a4eTy 6 4
BCEIO: 110

7. OBPA3OBATEJIbHbIE TEXHOJIOITA

7.1. XapaKkTepucTuKa BUAOB U UCMOJIb3yeMbIX MHHOBALMOHHbIX )OPM y4eGHbIX 3aHATUN

O6bem 3aHATUI
B MHHOBALMOHHbIX hopmax
HanmeHoBaHue (vachbl)
BMaoB V”equ'X Mcnonb3yemble MHHOBALMOHHbIE (DOPMbI ° ° °
3aHATUN 0= . 85 g =
S @Io o
Iz Z T Z T
32 383 32
kS ®'8 ®'8
JlabopatopHble | MNpoBeneHne y4ebHOro 3KcnepuMMeHTa Ha nabopaTopHom 4
3aHATMA yCTaHOBKe NnoJ pyKoBOACTBOM npenojasaTens
BCEIO: 4
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7.2. Cncrema oueHnBaHusA ycneBaemMoCTu n OOCTUXEeHUN 06yqa|ou.mxc;| Aana npome)KyTquoﬁ
aTTecTauum

TpaauMuMoHHasa | X GannbHO-penTMHroBas

8. OBECMNEYEHUE ANCLUUIMIIUHDbI

8.1. YuebHasa nutepaTtypa
a) ocHoBHas yyebHas nutepaTypa

1. TeopeTudeckne OCHOBbI KOPPO3MOHHbIX NPOLECCOB [ONEeKTPOHHbIN pecypc]: yyebHoe nocobue /
C.J1. bepesvHa [ op.].— ONeKTPoH. TEKCTOBbIE AaHHble.— M.: MOCKOBCKWIA FrOCYAapCTBEHHbIN TEXHUYECKUIA
yHuBepcuteT umenn H.O. baymana, 2014.— 72 c.— Pexwum pgoctyna: http://www.iprbookshop.ru/31640.—
OBC «IPRbooks», no naponto

2. NlykaHuHa T.J1., Xumuyeckoe COMpPOTUBMNEHUN MaTepuarnoB 1 3awuTa oT Koppo3uun [TekcT]: y4ue0.
nocobue ans BysoB / T. J1. JlykannHa, U. C. Muxannoea, M. A. PaguH. - CI16. [u gp.]: CM6ITYPI, 2014. —
87 c.. un. - (Y4yebHbIh Kypc).— Pexwum poctyna: http://nizrp.narod.ru/metod/kafobshineorgh/2.pdf - 3b
BWTS
0) pononHuTenbHasa y4ebHas nuTepartypa

3. MyukoB HO.A. Teopuss Koppo3uM U MeTOoAbl 3aWMTbl MeTannoB [ONeKTPOHHLIN pecypcl:
MeToAMYecKMe ykasaHus K BbINofnHeHuto nabopatopHbix pabot/ lMyykos KO.A., Oprnos M.P., BepesuHa
C.J1.— OnektpoH. TekcTtoBble AaHHble.— M.: MOCKOBCKMIA rOCYAapCTBEHHbIN TEXHWUYECKUN YyHUBEpCUTET
umeHn H.D. baymana, 2014.— 68 c.— Pexum poctyna: http://www.iprbookshop.ru/31643.— 3BC
«IPRbooks», no naponto

4. BapeHuoB B.K. Xumwuga. 3Snektpoxumuyeckme npoLeccbl M cuUcTembl [ONEKTPOHHLIV pecypcl:
y4yebHo-meToandeckoe nocobue/ BapeHuoB B.K., CuHuypuHa P.E., Typno E.M.— 3nekTpoH. TEeKCTOBble
AaHHble.— HoBocubupck: HoBocuOUpPCKUA rocyqapCTBEHHbIA TeXHUYeckuin yHmBepcutet, 2013.— 60 c.—
Pexxum goctyna: http://www.iprbookshop.ru/44702.— 3bC «IPRbooks», no naponto

8.2. NepeyeHb y4ebHO-MeTOANYECKOrO 0becneyeHus AnsA caMoCTOATEeNbHOMN paboThbl 0Oy4aroWmxcs
no gucuunnuHe

1. NHdopmaunoHHas cuctema «EgmHoe OkHO gocTtyna k obpasoBaTernbHbIM pecypcam» [ONeKTPOHHbIN
pecypc]. URL: http://window.edu.ru/)

8.3. NepeyeHb pecypcoB MHGOPMaLMOHHO-TeNEKOMMYHUKaLMOHHOM ceTu "UHTepHeT",
Heob6xoAUMBbIX ANl OCBOEHUSA AUCLMMITUHbI

1. NHdopmaunoHHas cuctema «EgvMHoe OkKHO gocTyna k obpasoBaTernbHbIM pecypcamy» [ONeKTPOHHbIN
pecypc]. URL: http://window.edu.ru/)

8.4. NepevyeHb NHPHOPMaALIMOHHBLIX TEXHOJNOIMMNU, UCMOJb3YyeMbIX NPU OCYLLeCTBIIeHUU
ob6pasoBaTenbLHOro npouecca no gMcUMnnunHe, BKNo4Yas nepevyeHb NporpaMMHOro obecneyeHus m
MH(OPMALMOHHBIX CMPaBOYHbLIX CUCTEM:

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

8.5. OnucaHue matepuanbHO-TEXHUYECKON 6a3bl, HEOOX0AMMON ANA OCYLLECTBNEHUA
obpasoBaTenbLHOro npowecca no AMcLunInHe
1. CrangapTHO obopygoBaHHas ayautopumsi.
2. CneumanbHo obopyaoBaHHas nabopatopus no 3awmTte oT Koppo3uun. BknovaeTt B cebsa cneaytollee
obopygoBaHve U npubOpbl: aHanWTUYecKMe Becbl; BoAasHas TepMobaHs; Habop OlopeTok,
nocrnegoBaTenbHO MOAKMIOYEHHBIX K BaKyyM-Hacocy; paboTawwasi Tara; Habop KMCMoT, Lenoyen
Pa3nNUYHON KOHLUEHTPaLun; Xummndeckas nocyaa (konbbl, cTakaHbl, NOAHOCHI, NPOBUPKK U T.4.); Habopbl
06pa3uoB MeTanmnoB 1 CNaBoB; XMMUYeCKMe NMUHLETbI; Habopbl MHANKATOPOB.

8.6. UHble cBepeHMA u (unu) matepuansl
MnakaTbl, Tabnuubl, hoTorpadun, pasmeLLeHHble B nabopaTopum.

9. METOAMNYECKHUE YKA3AHUA ANA OBYYAKOLWKUXCA NO OCBOEHUIO

ONCUUNTTUHDbI
Buabl y4ebHbIx
3aHATUN K
camocTosiTenbHas OpraHusauusi [esTensHOCTU oby4atoLLerocs
paboTta
obyyvaroLwmxcs
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Buapbl y4ebHbIxX
3aHATUN 1
camocTosiTenbHas
paboTa
obyyvaroLmxes

OpraHmsau,Mﬂ OeATelIbHOCTU o6yqa|ou.|.eroc;|

Jlekuun

Nekumn obecneuymBaldT TEOPETUYECKOE W3yYeHMe AMCUMNAMHBLL. Ha nekymsax
nu3naraeTcad OCHOBHOE CcoAepXaHue Kypca, WIMCTPUpyeMoe  KOHKPETHbIMU
npuMmepamu, LUMPOKO UCMonb3yeTcs 3apybexHbld U OTEYECTBEHHbIM OMbIT MO
COOTBETCTBYIOLLIEN TEMATUKE.

OcBoeHMe  NEeKUUOHHOro
cnepyowne Buabl paboT:

e npopaboTka pabo4yer nporpamMmbl B COOTBETCTBUM C LENAMU U 3agadvamu,
CTPYKTYPOM U cogepXaHnem ANCUMMITMHBI;

e KOHCMEKT MeKUMi: KpaTKo, CXeMaTu4Ho, MOCrnefoBaTeNibHO uKCMpoBaTb
OCHOBHbIE TOMNOXEHUs, BbIBOAbI W (POPMYNUPOBKKU; MOMeYaTb BaXHble
MbICINN, BbIAENATH KMOYEBbIE COBA, TEPMUHbI.

e [lpoBepka TEPMMHOB, MOHATUIA: OCYLLECTBASATbL C NOMOLLBIO SHUMKIONeaun,
crnoBapeMm, CNpaBOYHWNKOB C BbIMUCbIBAHNEM TOJIKOBaHWI B TETpaab;

e paboTa C TeopeTu4eckMMm maTepuanom (KOHCMEeKTMPOBaHME WCTOYHUKOB):
HaWTK OTBET Ha BOMPOCHI B pEKOMEHAYEMON NnTepaTtype.

Ecnn camoctoaTenbHO He ypaetcsa pasobpartbca B MaTtepuane, Heobxooumo

cchopmynupoBaTb BOMPOC M 3agaTb MpenogaBaTento Ha KOHCynbTauum WM Ha
nabopaTopHOM 3aHATUM.

mMmaTtepuana O6y“IaI'OLIJ,VIMCF| npeanonaraet

JlabopaTopHble
3aHATUA

JlabopaTopHble 3aHATUA CNOCOBCTBYIOT PA3BUTUIO MPAKTUYECKUX HABbIKOB BNageHust
n3y4aemMmbiMn MeTodamu, 060py£l,OBaHVIeM, TexHonormaMmm wu gp. B npouecce
Bsammoneﬁcmm CO cneuumanbHO pa3p360TaHHbIMVI MoAelibHbIMM yCTaHOBKaMn "
obpasuamu peanbHO AencTBylOWero obopynoBaHWsi, NpegnonaralT npoBedeHue
y4yebGHOro aKcnepMMeHTa Ha nabopaTopHOW YCTaHOBKE MO4  PYKOBOACTBOM
npenogasaTtens ¢ AanbHenLWwmM HabnaeHneM 3a NPOLLECCOM.

Ha naGopaTopHbix paboTax obyvarlwmincss u3ydaeT npouecc kopposun. B
pesynbTaTte npoBeaeHus abopaToOpHOro 3aHsATUS obydarolwmiicss [OSKeH nnbo
MOHSATb MPUHLMMbLI YCTPOWCTBA M paboTbl M3y4yaemMoro npouecca Kopposun, nubo
OCBOUTb METOAMKY UCCIIEA0BaHNS MaTepManoB Npu KOPPO3MOHHOM paspyLLEHUMW.

CrnepnyeTt npegBapuTenbHO M3yuuTb TexHMKy GesonacHocTn B nabopartopuu, a
TakKe METoAMYECKME YKa3aHUs MO BbIMOMHEHUIO TabopaTopHbIX paboT.

CamocTtosaTenbHas
paboTta

HaHHbin Bug paboTtbl npegnonaraeT pacluMpeHne 1 3akpenneHne 3HaHui, yMeHnn u
HaBbIKOB, YCBOEHHbIX Ha ayguUTOPHbIX 3aHATUMAX MYyTEM CaMOCTOATENbHOMU
npopaboTkn y4ebHO-MeToAMYECKUX MaTepuanos MO AUCUMNIVHE W OPYrUMm
WUCTOYHMKaM WHopmaumn. CamocTtoaTenbHas paboTta BbINOSIHAETCA
WHAMBUAOYanNbHO, a Takke MOXeT MPOBOAUTLCSA NPU yHacTum npenogasaTtens.

Mpn BBINOMHEHWMU KOHTPOMbHOWM pPaboTbl M MOArOTOBKE K 3a4eTy Heobxoammo
O03HaKOMUTLCH C AEMOHCTPALMOHHLIM BapuaHTOM 3afdaHusa (nepeyHem BOMpOCoB),
npopabotaTb KOHCMEKTbl NeKuni W nabopaTopHbIX 3aHATUWA, PeKOMeHOyeMyto
nuTepartypy, NoNy4YUTb KOHCYNbTaUMo y Npenofasarens.

10. #OHA OLIEHOYHbLIX CPEACTB

Onsa NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU
10.1. OnucaHue nokasatenemn n KPUTEPUEB OLIEHMBAHUA KOMMNETEHLMIA HAa Pa3fNYHbIX 3Tanax ux
chopMUpoBaHuMs, onucaHUe LWKan OLeHNBaHUS

10.1.1. NMokasatenu oueHNBaHNA KOMNETEeHLUNA Ha aTanax ux ¢oopmmpoBaHus

Kopn
HaumeHoBaHune MpencraesneHne
KoMneTeHuun
g OLIEHOYHOrO OLIEHOYHOrO
(atan Moka3aTenu oueHNBaHWSA KOMMNETEHLUI
cpeactea cpeactea B hoHAae
dopmMMpoBaHus)
MK-9 (1) 1. \3naraeT oCHOBHblE MeXaHWU3Mbl U 3aKOHbI | 1. YCTHOe 1. NepeyeHsb
KOppo3uun. YMeeT CBA3aTb TeopeTuyeckme cobecenoBaHve BOMPOCOB K 3a4eTy

3HaHUA ¢ nocneaytouien npogeccnoHanbHomn
0eATenbHOCTLHO.

2. lemoHCTpupyeT cBOOOAHOE BriageHue
MOHATUAMW, TEPMUHAMU U ONPEAENEHNSMM.
3. MoxeT cgenaTb pUCYHOK UMK CXeMy,
NOSICHSKLLYH peLleHre 3a8a4un.

2. MNpakTn4yeckas
TMNoBas 3agava

(34 Bonpoca)

2. MNpaktuyeckme
TMMNOBbIE 3a4a4n
(17 3agauv)
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Kop,

HanmeHoBaHue MpencrtasneHne
KoMneTeHummn
. OLIEHOYHOro OLIEHOYHOro
(aTan lMokasaTenun oLeHMBaHUS KOMMNETEHLINI
cpencTtea cpencTtea B ooHAe
dopmMmpoBaHus)

4. AKTMBHO U yMEINO UCMonb3yeT
COBpPEMEHHbIE WCTOYHMKN Hay4YHO-
TEXHUYECKOW MHGOopMaL .

5. lanaraeTt o0CHOBHbIE Hay4YHO-TEXHUYECKME
npobnemsl B npodeccrnoHansHon obnactu
OEeATenbHOCTU U MOXET NpoaHanM3mpoBaTh
BO3MOXHbI€ NYTU UX peLleHuns.

10.1.2. OnucaHue WKan u KpUTepUeB OLLeHMBaHUSA C(HPOPMUPOBAHHOCTU KOMNETEHLMIA

KpuTepumn oueHnBaHnsa chopM1MpPOBaHHOCTU KOMMETEHLUN

OueHka no
TpaguLUOHHON
LwKane

Kputepmm oLeHnBaHNA chopMUPOBaHHOCTM KOMMETEHLMIA

3a4yTeHo

OGyvaroLuiics nokasbiBaeT BCECTOPOHHEE U rMyboKoe 3HaHWe OCHOBHbIX OU3NKO-
XUMUYECKUX 3aKOHOB, CBOOOHO OPUEHTUPYETCS B OCHOBHbIX MOHATUSAX, TEPMUHAX U
onpeaeneHnsix; yCBOU OCHOBHYIO 1 3HAKOM C AOMNOMHUTENbHOW NMTepaTypon; MoXeT
0GBbACHUTL B3aMMOCBSI3b OCHOBHbIX 3aKOHOB, MEXAHU3MOB KOPPO3UN U UX 3Ha4YeHue ans
nocneaytoulen npogpeccnoHanbHom AeaTenbHOCTU; NPOSIBNSET TBOPYECKNe CNocobHOCTM B
1cnosb3oBaHnM y4ebHOro martepuana.

He 3ayTteHo

Obyvalowuncs He uMeeT [OCTaTOMHOTO YPOBHSI 3HaHWS AUCUMMNNWHBI, He MOXeT
chopMynupoBaTb OCHOBHbIE (PU3NKO-XMMUYECKME 3aKOHbI; MIIOXO OPUEHTUPYeTCs B
OCHOBHbIX MOHATUSX W ONpeaeneHusix; Nroxo 3HaKOM C OCHOBHOW NUTepaTypon; AoMnyckaeT
npu OTBETE Ha 3ayeTe CYLIECTBEHHble OLIMOKM U HEe MOXET YCTpaHWTb WX Aaxe noA
PYKOBOACTBOM NpenojaBaTensi.

* CywjecmeeHHble owubKu — HedocmamoyHas enybuHa u 0co3HaHHOCMb omeema (Harnpumep, cmydeHm He cMoe
npuMeHUMb meopemuyeckue 3HaHuUsi Orisi 06bsICHEHUS si8neHul, Orisl yCmaHo8IeHUs MPUYUHHO-CedcmeeHHbIX cesidel, cpagHeHUs U
Knaccugukayuu seneHul u m.d.).

* HecyujecmeeHHble owu6ku — HeronHoma omeema (Hanpumep, yryuieHue us suda kako2o-rubo HexapakmepHozo ¢hakma,
0oroIHeHUsT Npu ofucaHuu poyecca, SeeHusi, 3akoHoMepHocmel u m.0d.); K HUM Mo2ym 6bimb OMHeCeHbl 02080PKU, AOMyUEHHbIE
fpu HeeHUMamesibHocmu cmydeHma.

10.2. TUNOBbI€ KOHTPOJIbHbLIE 3aAaHUA UITU UHbIEe MaTepuarbl, HeO6XoAUMbIe ANA OLUEeHKU 3HaHUW,
YMeHUIN, HaBbIKOB U (MNn) onbiTa AeATeNIbHOCTU, XapaKTepusytowue 3tanbl hopMMpoBaHUs

KOMNeTeHLUMn

10.2.1. I'Iepequb BOMPOCOB K 3a4eTy, pa3p360TaHHbll7l B COOTBETCTBUU C YCTAHOBJIEHHbIMU 3TanamMmu

chopMupoBaHMsa KOMNeTeHLUN
Ne Ne
/n dopmynupoBka BONPOCOB TeMb
1 Knaccudukaunsa Koppo3nOHHbIX paspyLIEHUN. 1
2 KonuyecTBeHHas 1 ka4eCTBEHHas OLIEHKN KOPPO3UMU. 1
3 Koppo3us B HeanekTponurax. 1
4 "asoBas koppo3usi. Obpa3oBaHWE OKUCHBLIX COEANHEHUA HA MOBEPXHOCTM MeTanna. 1
5 BogopoaHas rasoBasi KOppO3usi. 1
6 OTgenbHble cnyyam ra3soBon KOppo3uu. 1
7 BnusiHne BHYTPEHHUX U BHELUHNX (PaKTOPOB Ha CKOPOCTb KOPPO3UN. 2
8 BnusiHne KOHCTPYKTUBHBIX OCODEHHOCTEN Ha CKOPOCTb KOPPO3UMU. 2
9 YcnoBusi 06pa3oBaHUs CMOLLHON OKUCHOW MNIIEHKN N €€ YCTONYMBOCTb. 3aKOHbLI pocTa 2
OKUCHBIX NNEHOK.
10 | MeTtoabl 3awmThl OT kKOppo3un. Kpatkasa knaccudukalms. 3
11 | Metannu4yeckue nokpbiTus. Cnocobbl HAHECEHUS U UX JOCTOMHCTBA U HEOOCTATKN. 3
12 MexaHn3M aNeKTPOXMMNYECKON KOPPO3UN. 4
13 CyLIHOCTb aHOOHOW M KaTO4HOW Nonapu3aLmu. 4
14 BogopogHas n kncnopogHas genonspusaunm. 5
15 | TlNpuvymnHbI BO3HUKHOBEHNS 3NEKTPOXUMUYECKON HEOOHOPOAHOCTN MEeTanos. 5
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16 AsneHve naccusaumu. 5
17 KnHeTrka aHOAHbIX NpOoLEeccoB Npy NaccmBaunm MeTansos. 5
18 | dpeTTuHr-kopposus. MexaHnsm un 3awmTa. 5
19 | ArtmocdhepHas kopposus. Bugbl, MexaHnsMm, hakTopbl BAUSIOLLME HA KOPPO3UIO U 3aLumTa. 5
20 | MexkpuctannuTHas Koppo3sus. MexaHuam, dhakTopbl, BAUSIOLME HA HEE U 3alnTa. 6
21 | KoppoaunoHHOe pacTpeckmBaHue. MexaHn3m, oakTopbl OKa3biBaloLMeE BIIMSHME HA HETO U 6
3awmra.
22 KopposunoHHas yctanoctb. MexaHunsm, pakTopbl BNMSAOLLME HA HEE M 3almuTa. 6
23 Kopposus npu TpeHmun. MexaHusm u 3awmra. 6
24 | lMopgsemHas kopposus. Bugbl, MexaHn3Mm, hakTopbl BAUSOLME HA KOPPO3UKO 1 3aluuTa. 6
25 | Mwukpobuonoruyeckas Kopposms. 6
26 PacueT 5.4.C. 1 aNekTpoXnMmyecknx noteHumnanos. KatogHas, aHogHas peakumm B 6
KOPPO3MOHHOM 3MEMEHTE.
27 | HemeTtannuyeckue noKpbiTUA Ha OpraHn4yeckom ocHoBe. [IOCTOMHCTBA M HEQOCTaTKN. 7
28 | YpaneHwe arpeccuBHbIX KOMNOHEHTOB 13 Cpebl. 7
29 lMokasartenb koppo3nn. PacyeT nokasarens Kopposuu. 7
30 | padmyeckoe n3obpaxeHne BONbT-aMNepPHbIX XapakTePUCTUK. MONSPU3aLNOHHbIE 8
anarpaMmmbl. OCO6EHHOCTN.
31 | BropwuHble npouecchbl kopposun. OcobeHHOCTH peakumn. 8
32 | WHrnbutopHas sawwmTa. Knaccudukaums n mexaHmsm gencTBus. 9
33 | CyWHOCTb NPOTEKTOPHOW 3aLUMThI. 9
34 | CywHOCTb KATOAHON U aHOOHOW 3MNEKTPOXMMUYECKON 3aLUMThI. 10

10.2.2 BapuaHT TUNOBbLIX 3aAaHuii (3agay), pa3paboTaHHbIX B COOTBETCTBMM C YCTaHOBIEHHbIMU
3aTanamv bOpMUPOBAHUA KOMMNETEHL UM

Ne

/n Ycnosust TUNOBLIX 3agad OTBeT

1 | Xpom B kOHTakTe c mefpto Haxoautcsa B kucron cpege (HCI). Kakon metann Xpom
Oynet koppogupoBaTtb? COCTaBUTb CXEMY KOPPO3MOHHOMO ranbBaHW4YeCcKoro
3aNleMeHTa M 3anuLInMTe peakumm, npoTekatowue npu ero pabore.

2 | Kak BygeT npoTekaTb KOPPO3Ws NY>XEHHOro Xenesa B aTMOC(epHbIX YCNOBUSIX KatogHoe.

B CryYae HapyLleHus LLenOCTHOCTM NokpblTusa? Kakoe aTo nokpbiTUe, kKaTogHoe 2Fe + Oz +
unun aHogHoe? Kakve npogykTbl 06pasyoTcsa npu Kopposmm? 2H20 — 2Fe(OH):
4Fe(OH)2 + Oz +
2H20 — 4Fe(OH)s3

3 | Kak npoTekaeT Koppo3us cTanbHbIX TPyOOMNPOBOAOB MpPU MCMOMb30BaHUN 2Zn + Oz +
LIMHKOBbIX NPOTEKTOPOB BO BMAXHOM FpyHTE? 2H20 — 2Zn(0OH)2

4 | LUuHkoBaa UM xernesHad nnacTuHbl, Haxoadwmeca B pactesope NaCl, Zn nnactnHa
NOACOEAMHEHbl K BHELUHEMY WCTOYHMKY MOCTOSIHHOrO TOKa: UMHKoBasd K (-), | OygeTt katoaom,
XenesHas Kk (+). Kakag u3 nnactuH 3awuuiaetcd oT Koppo3uu? 3anuwuute | OHa U B 3awuTte
ypaBHEHWNS1 COOTBETCTBYIOLLNX NPOLIECCOB.

5 | Kakon wmeTtann uenecoobpasHen BbibpaTb A58 NMPOTEKTOPHOW 3alMTbl OT Marxui.
KOppO3umM CBUHLIOBOM 0OOMNOYKM Kabensa: UuMHK, MarHuin unm xpom? Movemy? | Mge - 28 = Mg*;
CocTaBbTe aNeKTPOHHble YpaBHEHWs aHoAHOro u katogHoro npoueccoB | 1/20; + H.O + 28
aTMocdepHon kopposuun. KakoB cocTtaB NpoayKTOB KOpPpo3um? = 20H

6 | )KenesHoe usgenue nokpbiNu kagmuem. Kakoe 3aTo nokpbiTMe - aHOAHOE Unu KatogHoe.
katogHoe? [loyemy? CocTaBbTe 3NEKTPOHHble YpaBHEHWS aHOOHOro U
KaTOAHOro npoLeccoB KOPPO3UN 3TOro M3Lenusi Npu HapyLleHUN NOKPbITUS BO Fe(OH)z, FeCl.
BNaXXHOM BO3dyXxe W B congHou kucnote, Kakue npoaykTbl Kopposuu
06pasyTca B NEPBOM 1 BO BTOPOM Cry4asx?

7 | CocTtaBbTe QrnEKTPOHHbIE YpaBHEHWs MpPOLEeCccoB, npoucxogawmx Ha | 0,886 r; 70,79 .
rpaduToBbIX 3nekTpodax npu anekTponuse pactBopa KBr. Kakas macca
BellecTBa BblAENSeTCH Ha Katoge M aHode, eCcnu 3MekTponv3 NpoBOAUTb B
TedeHue 1.4 35 MuH npu cune Toka 15 A?

8 | CocraBbTe 3MEKTPOHHbLIE YPaBHEHUS MPOLIECCOB, MPOUCXOOALIMX HA YrOSfbHbIX
anekTpogax npu anektponuse pacteopa CuCl.. Belumcnute maccy megwm, 1,588 r.
BblAENMBLUENCA Ha KaToAe, ECNU Ha aHode Bblgenunock 560 mn rasa (H.y.).

9 | CocTtaBbTe CXeMy raflbBaHUM4ECKOrO 3fIeMEeHTa, B OCHOBE KOTOPOro IeXuT
peakuus, npoTekatoLLas no ypaBHEHUo: 0,064 B
Ni + Pb(NOs)2 = Ni(NOs)2 + Pb. Hanuwute anekTpoHHble ypaBHEHMS aHOOHOro
n katogHoro npoueccoB. Berucnute OOC aTtoro anemeHTta, ecnu [Pb?*] =
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0,0001 monb/n, [Ni] = 0,01 monb/n.

10

CocTtaBbTe CXxeMy, HanUWWUTE SNEKTPOHHbIE YPaBHEHMSI  3NEKTPOAHbIX
npoueccoB u Bblumcnute 3OC ranbBaHUYECKOro 3NeMeHTa, COCTOSILLEro U3
CBMHLOBOW M MarHMeBOW MNacTWH, OMNyLUEHHbIX B pacTBOPbl CBOWX CONen c
KOHUeHTpauuen [Pb?*] = [Mg?*] = 0,01 monb/n.

2,244 B

11

CoctaBbTe CXxeMmy, HanUWUTE SMEKTPOHHbIE YpPaBHEHWS  3NEKTPOAHbIX
npoueccoB u Bblumcnute 3C ranbBaHWYECKOro 3MemMeHTa, COCTOALEero u3
NNacTH KagMus W MarHus, OMyLEHHbIX B pacTBOPbl CBOMX COnen ¢
KoHueHTpauven [Mg?*] = [Cd?*] = 1 monb/n. N3meHutcs nu 3Hadenne O[C,
€CIMM KOHLUEHTpaUMIo KaXgoro U3 MoHoB noHmantb o 0,01 mone/n?

1,967 B.
He nsmenuntcs

12

CocTaBbTe CXE€My, HamnuLIUTE 3MEKTPOHHbIE YPaBHEHUST  3MEKTPOAHbIX
npoLeccos, " Bbluncnute 3C MeaHO-kaaMUEBOrO ranbBaHU4eCKOro
anemMeHTa, B kotopom [Cd?*] = 0,8 monb/n, a [Cu?*] = 0,01 monb/n.

0,68 B

13

Mpn KakoM KOHUEHTpauuMM WOHOB ZnZ* (B MOMb/MN) MOTeHUMan LUMHKOBOrO
anektpoga Oypet Ha 0,015 B MeHble ero cTaHOapTHOrO 35eKTPOAHOro
noteHunana?

0,30 monb/n.

14

MapraHueBbln 3NeKTpO4 B pacTBope ero conv umeet noteHuuan -1,23 B.
Bbluncnute KoHueHTpauuto noHoB Mn2* (monk/n).

1,89:10 2
MOJb/n.

15

Marnuii (pMg = 1,74 r/cm3 ) paBHOMEPHO KOPPOAMPYET B MOPCKOW BOAE CO CKO-
pocTbio 1,45 r/(M2 -cyTkM). KakoBO 3Ha4eHne CKOPOCTU KOPPO3WW, BbIpaXXEHHOE
B Mm/rog? Ecnu c Takol e CKOpOCTbi KoppoaupyeTt cBuHel (pPb = 11,34
r/cm3 ), TO KaKOBO COOTBETCTBYIOLLIEE 3HAYEHME B MM/rog?

0,3 mm/rop; 0,047
mm/rof,.

16

OnpepgenuTe obnacTtb TemnepaTyp, B KOTOPOW HEBO3MOXHa KOPpPO3us >xernesa
nog gencrenem H>S go FeS B cTaHgapTHOM COCTOSIHUM

T<104K

17

XKenesHaa nnactuHa nnowagbo 1 M2 Ha BO3Zyxe MpW BbICOKOW TeMnepaTtype
okucnsieTca ¢ obpasoBaHMeM Ha eeé nosepxHocTM okcupa Fe:0s. 3a 3 yaca
mMacca nnacTuHbl yBenuuunacb Ha 10 r. PaccuutaTb CpefHIol CKOPOCTb
Kopposuun. OnpegenuTb rpynny CTOMKOCTU MeTansna B 3TUX YCIOBUSAX

7,78 /M2 .y; 8,74
Mm/rof,.

10.3. MeToguyeckue matepuansl,
onpegensowme npoueaypbl OLeHMBaHUA 3HAHUNW, YMEHUI, BriageHun (HaBbIKOB U (Unu)
NPaKTUYECKOro onbiTa AeATeNIbHOCTU), XapaKTepu3yoLwmux 3Tanbl hOpMUPOBaAHNA KOMNETEeHLN

10.3.1. YcnoBua gonycka oby4yalrowerocs K caaye 3aveta M nopsanok NMKBUAaUMmM akagemMmumueckomn
3310/ DKEHHOCTHN

10.3.2. do
yctHasa | X

MonoxeHne O NPOBEAEHUWN TEKYLLErO KOHTPOSS YCNEBaeMOCTM U MPOMEXYTOYHOW aTTecTaumm
obyyvaromxcs

Ma npoBeaeHunn npOMG)KyTO‘-IHOI?I atTrectauumum no gucuuniinHe

NnMCbMeHHasa KOMMNbOTEPHOE TECTUPOBAHUE

NHadA

10.3.3. Ocob6eHHOCTU NpoBeAeHUA 3a4eTa

B0o3MOXXHOCTb NOMNb30BaTbLCA CNPaBOYHbIMK Tabnuuamu, KanbKynsaTopom
Bpems Ha noarotoBky oTBeTa 45 MUHYT.
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