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1. BBEOEHME K PABOYEN NMPOrPAMME OUCLUUNNUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHbI B CTPYKType obpa3oBaTenibHOM NporpaMmmsbl

BasoBas I:l Ob6sa3aTenbHas l:l JononHuTensHoO
Bnok 1: aBnseTca dakynbTaTMBoM

BapwnatusHas Mo BbIGOpPY

1.2. Uenb aucumnnuHbl
CdopmupoBaTb koMneTeHUUN oby4varoLerocs B 00nacTu anekTpoOXMMMYECKON 3aLlnTbl OT KOPPO3UMK.
1.3. 3agaum gucumnnuHbI
e PaccmoTpeTb 3agayum pasnuyHbiX METOA0B OLEHKN CKOPOCTWN KOPPO3UK, 3aLlMTbl METASIOB 1 CMNI1aBOB
OT KOoppo3uu;
e PackpbITb NpyHUUNBI MEXAHN3MOB BO3HUKHOBEHUSI KOPPO3MOHHLIX MPOLLECCOB;
e [lpogeMoHCTpUpoBaTb OCOBEHHOCTN BUSIHUS BHELUHNX (haKTOPOB Ha CKOPOCTb KOPPO3UN.

1.4. I'Iepequb nnaHnpyembixX pe3ynbTaToB OGy‘-IeHMﬂ no gucuunniinHe, COOTHeCeHHbIX C
nnaHnpyemMbiMu pe3ynbTataMn OCBOEHUA 06pasoBaTean017| nporpamMmmvbl

Kop,

ATan hopMrUpoBaHuns
KOMMeTeHLUn dopmMynvpoBKa KoMneTeHUUm

cnocobHocTC obecnevymBaTb cOONOOEHNE IKOSTOrMYECKOMN
OesonacHOCTM Ha  Mpou3BoACTBE W MfaHMpoBaTb
3KO3aLLMTHbIE MEPONPUSTUS U MEPONPUSTUS MO SHEPTO- U
pecypcocbepexeHno Ha Npon3BoACTBE

MK-9

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaThb:

1) B pesynbTaTte Yero NpoOUCXOAMT 3arpsi3HeHMe aTMocgepHOro Bo3gyxa, Bogbl U No4Bbl Npu pabote
pasnuMyHOro TennoTexHuveckoro obopydoBaHus. 3HaTb WCTOYHWKM 3arpsAsHEHVs, a Takke
TEXHOMNOMMIO  3alnTbl OKpYyXalowen cpegbl C MOMOLLLI0 COOTBETCTBYIOLLMX annapaTtoB U
TEXHONOrMYECKMX MEPOMPUATUIA.

2) TwunoBble 3K03aLUMTHBIE MEPOMPUSATUS U MEPONPUSTUSI O IHEPTO- U pecypcocbepereHnto Ha NPOM3BOACTBE

YMeTb:

1) O6ocHoOBaHHO BbIGpaTh U paccumMTaTb YCTAHOBKM, MCNOMb3yeMble ANsi CKMKEHUsI BbIOPOCOB, paccynTaTb

paccevBaHve BbIOpOCOB B aTMOcdepy, BbibpaTb MeTodbl NPeAoTBpaLleHns 3arpsi3HeHns Bo3ayxa, BoAbl U

MOYBbI.

BrnapeTb:

1) OcHoBamu pacyeTa paccemBaHus BbIGpocoB B aTMocdepy, obpasyrowmummcs npyu pabote pasnmnyHbIX
TENrnoaHepreTMyeckMx CuUCTeM, a Takke OCHOBaMM METOOWK pacyeta W Bblbopa YCTaHOBOK,
MCNonb3yeMblX ANs CKWKEHNsI BbIGPOCOB.

1.5. AvcumMnnuHbl (NPaKTUKK) obpa3oBaTeribHOM NpPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo
c¢hopMupoBaHue KOMNeTeHLMN, yKa3aHHbIX B N.1.4:
MpounsBoacTBEHHAst NpakTyka (NpakTuka No Nony4YeHnto NPogeCccMoHanbHbIX YMEHUI 1 OnbiTa
npodeccuoHaneHon geatensHocTtu (MK-9)

2. COOEPXAHUWE OUCLUUWNIINHDbI

O6bem (4achl)
(] [ (]
HaunmeHoBaHue 1 cogepxaHue o3| .85 8%
y4ebBHbIX Moaynen, Tem n opm KOHTpons § 2|z g (= g (©
o3| %°agd &
[¢] ®g ®o
YyebHbIn moaynb 1. XumMunyeckas kopposus
Tema 1. Tpoueccbl KOPPO3NOHHbLIX paspyweHun. OCHOBHblIe MOHATUS. 3HAYUMOCTb 14
noTepb MaTepuanoB OT KOPPO3uKU. YacTHble cnyyan XMMUYECKOW KOPpPO3nK.
Tema 2. daktopbl, BAMSAKOLWINE Ha CKOPOCTb XMMMUYECKOW KOPpO3uK: Temnepartypa, 12
[JaBrieHve, COCTaB OKpy)XawLlen cpefbl, CTPYKTypa METaIoB 1 CrJ1aBoB.
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Ob6bemM (4achl)

HaumeHoBaHve u cogepxaHuve 0SS .88 88
y4ebHbIX Moaynen, TeM 1 PopM KOHTPOISA 29 g 9 30
°g|°sg g&
] ®g ®o
Tema 3. OcHOBHblE MeTOAbI 3aWUThl OT KOPPO3uK. MNMpoTeKkTopHas 3awimTa, KaTogHas u
aHogHas 3awuTtbl. JlermpoBaHne MeTannoB. OCHOBHble BuAbl MNOKPbITMRA. | 12
O6pasoBaHne OKCUAHbIX NNEHOK.
Tekywmn koHTponb 1. KonnokBuym 4
Y4yeOHbIN MOAYIb 2. ANEeKTPOXUMMUYECKAA KOPPO3us
Tema 4. OcHOBHble OCOBEHHOCTM 3MEKTPOXUMMYECKOW KOppo3uu. [BonHom
SMNEKTPUYECKMI CNOW B COCTaBE 3nekTponutoB. [lepeHoc anekTpoHos, | 12
ypaBHeHne HepHcTa B pacyete 3[1C ranbBaHUYeCKUX SNEMEHTOB.
Tema 5. KuHeTuka n TepmogmHammka MNpPOLIECCOB 3IEKTPOXUMUYECKOM KOPPO3UMW.
Monsipusauua n genonspusaums (BoAOpoAHas U KMcnopoaHasl) B npoueccax | 12
Koppo3uu. [ocTpoeHne KUHETUYECKMX KPUBBIX.
Tema 6. PacuyeTbl OCHOBHbIX MOKasaTenen KOPPO3MOHHbIX paspywenui: J0C,
cBobogHas aHeprusa [Mbb6ca. PelueHne KOHKpETHbIX 3ag4ad C UCMOSIb30BaAHUEM 11
ranbBaHW4eckux anemMeHToB. MopgenupoBaHMe MpOLEeCCOB MO CHWXKEHUIO
CKOPOCTM KOPPO3nMW.
Tekywmn koHTpons 2. Konnoksuym 4
YyebHbIn Moaynb 3. PaboTa ranbBaHUYeCKOro 3fieMeHTa Npu Koppo3uun
Tema 7. Cxembl pasHO3NEKTPOAHbLIX raflbBAHNUYECKUX 3rieMeHTOB. Anektpoabl 1 n 2
poga. Metannunyeckne u HemeTannuMyeckue anektpoabl. CoctaB pacteBopoB | 12
ANEKTPONNTOB (M3MeHeHMe pH, BBegeHNE NHIMOUTOPOB).
Tema 8. OcoBeHHOCTU ranbBaHUYECKMX 3NEMEHTOB C XXene3HbiM anekTpogomM. Coopka
raribBaHN4eCKOro afieMeHTa C Xene3HbIM U YroNbHbIM (MHEPTHbIM) anekTpogom | 12
B Cpefe HearpeccuBHbIX 3NeKTponuToB (pH=7).
Tekywmn koHTponb 3. 3awmta nabopaTopHbIX paboT 4
YuyebHbIn moaynb 4. UHrMGuTOpLI NPOLIECCOB KOPPO3UN
Tema 9. Uenn u 3agaunm pabotbl MHMMOUTOpoB. CTpoeHWe U COCTaB BELLECTB,
3amegnsAlwmnx  CKOpoCcTb  Koppo3uu. Wcnonb3oBaHwe W npumeHeHue | 14
MHIMOUTOPOB MPU 3aLUMTE OT KOPPO3UN.
Tema 10. lNpoTekTopHasa, KatogHas M aHogHas 3awuTbl OT Koppo3uun. OcobeHHoCTH
KaTOAHOW M aHOAHOW 3aluTbl B 3NIEKTPOXMMUYECKON Koppo3uu. CmelleHne | 12
ANEKTPOXMMUNYECKNX MOTEHLIMAIOB.
Tekywmn koHTponb 4. | 3awmTta nabopaTopHbIX paboTt 5
KoHTponbHas paboTta
MpomexyToyHas aTTecTauusa no gucumnnuHe. 3a4ér 4
BCEIO: | 144

3. TEMATUYECKWUI NMNAH

3.1. llekunn
Homepa OuHoe 06yueHune OyHO-3a04HOE 06yHeHNe 3ao4Hoe obyueHre
N3y4aeMbIX TEM Cgll\/?eMC?'?)a (()Lg‘;:‘;' Cg'MoeMciga (()Lg;eb:\;l CgiMoeMCir;a (()ng:\;

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. MpakTuyeckne u ceMMHapcKue 3aHATUA
He npegycmotpeHo
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3.3. JlabopaTopHble 3aHATUA

Homepa H OuyHoe 06y4eHne OuHo-3804HOE 3aoyHoe obyyeHne
U3ydaeMbIX anMeHoBaHne 3 obyyeHne
Tem nabopaTopHbIX 3aHATUN Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
1 CKkopoCTb KOppo3um 6 3
> BrnivaHue BHeLWHNX hakTopoB 6 3
Ha CKOPOCTb KOPpPO3uu
OGBEMHLIN MeToq
3 onpeaeneHna cKopocTu 6 3
Koppo3suu
4 [MpoTekTopHas 3awmra 6 2
5 Koppo3us cBapHbIX LLIBOB 6 3
6 KoHTakTHas kopposus 6 3
BCEIO: 17

4. KYPCOBOE NMPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLUMW KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe obyueHne OuHo-3304HOE 3aouHoe obyyeHne
y4e6HbIX dopma Y oby4yeHne 4
mMogayneu, no
KOTOPbIM KOHTPONA Homep Kon-8o Homep Kon-8o Homep Kon-so
nposoauTcA 3HaHUK cemecTpa cemecTpa cemecTpa
KOHTPOMb
1,2 Konnokesmym 6 2
BawwuTta nabopaTopHbIX
pabot

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIoCs

OuHoe oby4eHune

OuHO-3a04HOE

3aoyHoe obyyeHve

Bugbl camocToaTenbHoM padoTol o6yyeHue
obyuatoLlerocs Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
YCBOEHNE TeOpeTUYECKOro MaTtepmnana 6 72
MoaroToBka Kk TabopaTopHbIM 3aHATUAM 6 34
MMoaroToBKa K 3a4eTy 6 4
BCEIO: 110

7. OBPA3OBATEJIbHbIE TEXHOJIOITNA

7.1. XapaKkTepucTuka BU4OB U UCMOSb3yeMbIX MHHOBAUMOHHbLIX hOPM y4eGHbIX 3aHATUIA

O6bem 3aHsATUI
B MHHOBALMOHHbIX hopMax
HaumeHoBaHne (vacel)
BUAOB y4eOHbIX Mcnornb3ayeMble MHHOBALMOHHbIE (POPMbI o o @ o @
3aHATUN o 3 Lo 3 o=
o 2o )
T 5 T T
33 5383 S
8 © '8 ® 8
JlabopatopHble | NpoBeneHue yyebHOro akcnepumeHtTa Ha nabopaTopHomn 4
3aHATUA yCTaHOBKe noJ, pyKkoBOACTBOM rnpenoaasarens
BCEIO: 4

Pra
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7.2. Cuctema oueHMBaHUS yCNeBaeMOCTU U AOCTUKEHUN 00yYaloLWMXCA AN NPOMEXYTOYHOMN
aTTecTauum

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

8. OBECMNEYEHUE ANCLUIMIIUHDbI

8.1. YuebHaa nuTtepartypa
a) OCHOBHas y4ebHas nuTepaTtypa

1. TeopeTudeckne OCHOBbLI KOPPO3MOHHbIX MPOLECCOB [ONEKTPOHHLIN pecypc]: y4ebHoe nocobue /
C.J1. bepesvHa [1 op.].— ONeKTpOH. TEKCTOBbIE AaHHble.— M.: MOCKOBCKMIA FrOCY4apCTBEHHbIN TEXHUYECKNI
yHuBepcuteT umenn H.O. baymaHa, 2014.— 72 c.— Pexunm goctyna: http://www.iprbookshop.ru/31640.—
OBbC «IPRbooks», no naponto

2. NykaHuHa T.J1., Xumuyeckoe COMpPOTUBIEHUN MaTepuarnoB M 3awmTa OT Koppo3uu [TekcT]: ydeb.
nocobue anga 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 yd4ebHas nuTepaTypa

3. MMyukoB HO.A. Teopua kopposum u MeTOAbl 3alUMTbl MeTannoB [ONEKTPOHHbIA pecypc]:
MeToau4ecKkne ykasaHus K BbinorHeHUto nabopatopHbix pabot/ lMyudkos KO.A., Oprnos M.P., BepesunHa
C.J1.— OnekTpoH. TeKkcToBble AaHHble.— M.: MOCKOBCKWIA rocydapCTBEHHbIN TEXHUYECKUA YHUBEpPCUTET
umeHn H.D. baymana, 2014.— 68 c.— Pexum pgocrtyna: http://www.iprbookshop.ru/31643.— 3OBC
«IPRbooks», no naponto

4. BapeHuoB B.K. XumMusi. 3nekTpoxumumyeckme npoueccbl M cUCTeEMbl [ONEKTPOHHLIN pecypc]:
y4yebHo-meToandeckoe nocobue/ BapeHuoB B.K., CuHuypuHa P.E., Typno E.M.— 3nekTpoH. TeKCTOBble
OaHHble.— HoBocubupck: HoBocubupckuin rocyqapcTBeHHbI TexHu4eckun yHmsepcutet, 2013.— 60 c.—
Pexum goctyna: http://www.iprbookshop.ru/44702.— 3BC «IPRbooks», no naponto

8.2. NepeyeHb y4ebHO-MeTOAMYECKOrO 0becneyeHns AN caMOCTOATENbHOW paboTbl oby4yatowmxcs
no gucuunnuHe

1. NHdopmaunoHHas cuctema «EgvHoe okHO gocTyna k obpasoBaTernbHbiM pecypcam» [ONeKTPOHHbIN
pecypc]. URL: http://window.edu.ru/)

8.3. NMepeyeHb pecypcoB MHhOPMaLMOHHO-TENEKOMMYHUKaUNoHHon cetn "UHTepHeT",
Heob6xoAUMBIX ANl OCBOEHUSA AUCLUMITUHbI

1. UHdpopmaumoHHas cuctema «EgmHoe OkHO gocTyna K obpasoBaTerlbHbiM pecypcam» [ONeKTPOHHbIV
pecypc]. URL: http://window.edu.ru/)

8.4. NepeveHb MH(OPMaALMOHHbIX TEXHOMOIMMN, UCMONb3yeMbIX NPU OCYLLeCTBIIeHUU
obGpasoBaTenbLHOro npouecca Nno gMcuMnnuHe, BKIO4Yasa nepevyeHb NPOrpaMMHOro oéecrnevyeHus u
MH(OPMALMOHHBIX CMPaBOYHbLIX CUCTEM:

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

8.5. OnucaHme matepmanbHO-TEXHUYECKON Ba3bl, HEOOXOAMMOM ANS OCYLLEeCTBNEHUA
obpazoBaTeNnLHOro npouecca no AUCUMUnIIMHe
1. CtaHgapTHO obopyaoBaHHas ayautopusi.
2. CneumanbHo obopyaoBaHHas nabopatopus no 3awmTte oT koppo3uun. BknovaeT B cebsa cneaytollee
obopynoBaHMe © npubopbl: aHanuMTMYecKne BeCbl; BoOAsHasd TepMobaHs; Habop OpeTok,
nocrnefoBaTenbHO MOAKIMIOYEHHBIX K BaKyyM-Hacocy; paboTawwasi Tara; Habop KMCHOT, Lienovei
pasnnYHON KOHUEHTPaLUK; XuMmndeckas nocyaa (konodbl, cTakaHbl, NOAHOCHI, MPOBMPKX 1 T.4.); Habopsl
06pasLoB MeTansoB 1 CMN1aBoOB; XMMUYECKME MUHLIETHI; HABOPbI NHONKATOPOB.

8.6. UHble cBepeHuA u (unun) matepuansl
MnakaTbl, Tabnuubl, oTorpadun, pasmeLleHHble B nabopatopuu.

9. METOANYECKHUE YKA3SAHUA ONA OBYYHAKOLWMUXCA NO OCBOEHUIO

ONCUUNNUHDbI
Buapbl y4ebHbIx
3aHATUN 1
camMocTosiTeNbHas OpraHnsauus gestenbHoCcTn obyyaroLerocs
paboTta
oby4aroLmxcs
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Buapbl y4ebHbIx
3aHATUN 1
camMmocTosiTenbHas
paboTa
oby4aroLmxcs

OpraHM3au,vm AeATeNlbHOCTU 06yqa}ou.lerocy|

Jlekuunmn

Jlekunn obecneymBaloT TeopeTMdeckoe W3yvyeHue aucumnnvHbl. Ha nekuusix
nsnaraeTcs OCHOBHOE COAEPXaHWe Kypca, WIIOCTPUPYEMOE  KOHKPETHLIMM
npuMepamu, LUMPOKO MWCMONb3yeTcs 3apybexHbli U OTEYECTBEHHLIM OMbIT MO
COOTBETCTBYHOLLEN TEMATUKE.

OcBoeHMe  NEKUUOHHOro
cnegyrowme Buabl paboT:

e popaboTka pabo4yer nporpamMmmbl B COOTBETCTBMM C LIENSAMU U 3adadvamu,
CTPYKTYPOM U coaepkaHnem AUCUUMIUHBI;

e KOHCMEKT neKuui: KpaTKo, CXeMaTuUdHO, MocneaoBaTenbHO (UKCUPOBaTb
OCHOBHbIE MOJOXEHUs, BbIBOAbI M (POPMYNMPOBKM; MNOMeYaTb BaXHble
MbICIM, BbIOENATh KIHOYEBbIE CITOBA, TEPMUHbI.

e [lpoBepka TEPMWUHOB, MOHATUIA: OCYLLECTBMSATL C MOMOLLbIO SHLMKIONEANH,
crnoBapeMn, CnpaBOYHUKOB C BbIMMCbIBAHNEM TOJIKOBaAHWU B TeTpaap;

e paboTta c TeopeTU4eckMM Marepuanom (KOHCNEKTMpOBaHWE WCTOYHMKOB):
HaWTWN OTBET Ha BOMPOCHI B pEKOMEHAYEMON nuTepaTtype.

Ecnn camocTtoaTensHO He yaaetcsa pasobpatbcs B MaTepuane, Heobxoammo

cchopMynupoBaTb BOMPOC M 3agaTb NpenogaBaTenio Ha KOHCYNMbTauUM WK Ha
nabopaTtopHOM 3aHATUM.

maTepuana  oby4awlumcs — npeanonaraet

JlabopaTopHble
3aHATMSA

JlabopaTtopHble 3aHATUSE CMOCOBCTBYIOT Pa3BUTUIO MPAKTUYECKUX HABLIKOB BNadeHUs
udyyaembiMy MeTogamu, obopygoBaHMEM, TEXHOnorMsMyM WM Ap. B npouecce
B3aMMOEWNCTBUS CO cheumanbHo pas3paboTaHHbIMW MOAENbHLIMU YCTaHOBKaMM 1
obpasuamun peanbHO OeWCTBylOLlero obopyaoBaHWsi, npeanornaralT npoBefeHue
y4yebHOro akcrnepyMeHTa Ha nabopaTopHOM yCTaHOBKE MNO4 PYKOBOACTBOM
npenogasaTtens ¢ ganbHenwmmM HabnaeHnem 3a npoLLeCCoM.

Ha nabopatopHbix paboTax obyyalolimica wmsyvaeT npouecc kopposun. B
pesynbTate npoBefeHus rnabopaTopHOro 3aHATUSA obydarolmincsa [ofmkeH nmbo
NOHATbL MPUHLMNLI YCTPOMCTBA U paboTbl M3y4aemoro npouecca kopposuu, nmbo
OCBOWTb METOAUKY UCCNEOOBaHNS MaTepMaroB Npy KOPPO3NOHHOM paspyLLUEHUN.

CnenyeT npefBapuTeNnbHO M3YYUTb TEXHWKY Ge3onacHocTu B nabopartopun, a
TakKe MeTogNYecKne yKkazaHus no BbIMOMHEHWO nabopaTopHbix paborT.

CamocTosaTenbHas
paboTta

[aHHbi BMA paboThl NpeanonaraeT pacluMpeHne u 3akpensieHne 3HaHui, yMEHUN 1
HaBbIKOB, YCBOEHHbIX Ha ayaWTOPHbIX 3aHATUSX MyTeM CaMOCTOSATENbHON
npopaboTkn y4yebHO-MeTOoAMYECKMX MaTepuanoB MO AUCUUMIMHE W OPYrUM
NCTOYHMKaM UHdopmauun. CamocTtoaTenbHas paboTta BbINOMHAETCS
MHAMBUAYanbHO, @ TakKe MOXET MPOBOAUTBCS MPU y4acTum npenogasaTens.

Mpy BbINONHEHUM KOHTPONbLHOM pPaboTbl M NOArOTOBKE K 3a4yeTy Heobxoaumo
O3HAKOMWUTLCA C OEMOHCTPALMOHHBIM BapuaHTOM 3afaHusa (nepevyHeM BOMpOoCOoB),
npopabotaTb KOHCNEKTbl MeKuMn u nabopaTopHbIX 3aHATUA, PEKOMEHAYEeMYHo
nntepatypy, NONy4Y1MTb KOHCYNbTaLMIO Y Npenogasartens.

10. #OHA OLIEHOYHbIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMU

10.1. OnucaHue nokasaTtenen U KpUTepUEB OLlEHMBaHUS KOMMETEHLUIA Ha Pa3NMYHbIX 3Tanax ux
dopMupoBaHus, onMcaHue LIKan oLueHNBaHUA

10.1.1. NMoka3aTenu oLeHMBaAHUA KOMMNETEHLIMA Ha 3Tanax ux cpopmmpoBaHus

Kon
HanmeHoBaHune MpenctaBneHne
KOMMeTeHUMn
. OLIEHOYHOro OLIEHOYHOro
(aTan MokaszaTenun oueHnBaHNA KOMMNETEHLMI
cpencTtea cpencTtea B hoHae
dopmMMpoBaHs)
KomneTeHTeH B cneayoLmnx BOnpocax: 1. YcTHOe 1. MNepeyeHb

MK-9 (1) e B pesynbTaTe 4Yero NponUCxXoanT cobecegoBaHune BOMPOCOB K 3a4eTy

2. MNpakTuyeckas
TUNoBas 3agava

(34 Bonpoca)

2. MNMpakTuyeckue
TUMNOBbIE 3a4a4n
(17 3apauv)

3arpsisHeHMe aTMocdepHOro
BO34yxa, BOAbl M NOYBbI Npu paboTe
PasnNNYHOro TEMNOTEXHUYECKOTO
obopyaoBaHus.

e VICTOYHMKM 3arpsi3HEHUs], a Takke
TEXHOJOMMMN 3aLMUThLI OKPY)KaHOLLLEN
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Koa

HanmeHoBaHue MpenctaBneHne
KOMMNeTeHLnmn
. OLIEHOYHOro OLIEHOYHOro
(aTan MokaszaTenun oueHnBaHNA KOMMNETEHLMI
cpencTtea cpencTtea B hoHae
dopmMrpoBaHus)

cpefbl C MOMOLLBIO
COOTBETCTBYHOLUUX annapaTos M
TEXHOMOrMYECKMX MEPOMPUSATUIA.

e TUMOBbIE 3KO3alNTHbIE MEPOMPUATUA U
MeponpuaTUS MO SHEPro- U
pecypcocbepedxeHmnio Ha MPOU3BOACTBE

CnocobeH:060CcHOBaHHO BbIGpaTh 1
paccymTaTb YCTaHOBKM, UCMOSb3yeMble A4S
CXKMKEHNSA BbIOPOCOB, paccunTaTb
pacceuBaHue BbIGPOCOB B aTMocdepy,
BblbpaTb MeTOAbI NPeAoTBpaLLEHUS
3arpsisHEHMs1 BO3ayxa, BoAbl U MOYBbI.

IemoHcTpupyet HaBbIKM BrageHus
MeToaMKamm pacuyeTa paccenBaHus
BblbpocoB B aTmocdepy, obpasyoLlimmncs
npu paboTte pasnuyHbIX

TENNO3HEPreTU4YEeCKMX CUCTEM, a TaKke
OCHOBaMM MeTOoAMK pacdeTa U Bblbopa
YCTaAHOBOK, WCMONb3yeMbIX AN CXUXKEHUs
BbIOpPOCOB.

10.1.2. OnucaHue WKan u KpuTepueB oLleHMBaHUA C(POPMUPOBAHHOCTU KOMNETEHLUMIA

KpMTepMM oueHnBaHuA C(bOpMMpOBaHHOCTVI KOMMeTeHUUNn

OueHka no
TPaAWLMOHHOW KpuTepumn oueHnBaHna chopMmMpoBaHHOCTU KOMMETEHLNN
LKane

3auTeHo O6y4arowmmncs nokasbiBaeT BCECTOPOHHEE U IMyOOKOe 3HaHUE OCHOBHLIX OU3NKO-

NCNoJyib30BaHNn yqe6Horo mMmartepuana.

XVIMUYECKMX 3aKOHOB, CBOGOAHO OPUEHTUPYETCS B OCHOBHbIX MOHATUAX, TEPMUHAX U
onpeaerneHunsix; YCBOUI OCHOBHYIO U 3HAKOM C AOMOSTHUTESIbHOW NTUTEPaTYpPOI; MOXKET

06 BACHNTL B3aMMOCBSA3b OCHOBHbIX 3aKOHOB, MEXaHN3MOB KOPPO3WM U UX 3HaYeHne Ans
nocneaytouler npodeccuoHanbHo OeaTeNbHOCTU; NPOABNSAET TBOPYECKME CNocoBHOCTM B

He 3ayTteHo Obyyaowmnca He wMeeT [OCTATOYHOrO YPOBHA 3HAHUSA AMCUWMMWHBLI, HE MOXeT

PYKOBOACTBOM MNpenofaBaTers.

ccbopmynvlposaTb OCHOBHblIE (*)I/ISMKO-XI/IMI/I‘-IGCKI/IG 3aKOHbI; MJIOXO OpPUEHTUPYETCA B
OCHOBHBbIX MOHATUAX N onpeaeneHnax; nioxo 3Hakom C OCHOBHOW nMTepaTypoﬁ; nonyckaet
npn oTBeTe Ha 3a4eTe CyueCTBEeHHble OWMNOKM U He MOXeT YCTPpaHNUTb UX Oaxe non

* CywjecmeeHHble owubku — HedocmamoyHasi enybuHa U 0CoO3HaHHOCMb omeema (Harnpumep, cmydeHm He cMoe
npuMeHuUms meopemu4eckue 3HaHus1 Ornsi 06bsICHeHUs si8reHul, A7 yecmaHOo8MeHUs NPUYUHHO-C1e0CmMBeHHbIX €8s3el, CpasHeHUs U

Knaccugukayuu sieneHul u m.o.).

* HecywjecmeeHHble owubKU — HerosiHoma omeema (Harnpumep, ynyueHue u3 uda Kakoeo-nubo HexapakmepHoeo ¢hakma,
O0ronHeHUs Npu onucaHuu npoyecca, s18MeHuUsi, 3akoHomepHocmel u m.d.); K HUM Moaym 6bimb OMHEeCeHbl 02080PKU, OOMYU,eHHbIE

npu HesHUMamersibHocmu cmyaeHma.

10.2. TunoBble KOHTPOJIbHbIE 3a4aHUA UM UHble MaTepuanbl, Heob6xoaAMMble ANA OL,EeHKN 3HaHUN,
YMEHUM1, HaBbLIKOB U (UNK1) onbiTa AeATEeNbLHOCTU, XapaKTepuayroulme atanbl GPOpMUpOBaHUsA

KOMMeTeHUuun

10.2.1. NepeyeHb BONPOCOB K 3a4eTy, pa3paboTaHHbIN B COOTBETCTBUM C YCTAaHOBMEHHbIMU 3TanaMmu

¢hopMmupoBaHua KoMneTeHUUMn

Ne Ne
i dopmynunpoBka BONpPOCOB TeMbI
1 Knaccudmkaumsi KOppo3MOHHbIX paspyLUEHUN. 1
2 KonnyecTBeHHasi 1 KayeCTBEHHas OLEHKM KOPPO3UMU. 1
3 Kopposus B HeanekTponurax. 1
4 "asoBas koppo3usd. ObpasoBaHNE OKUCHbIX COEANHEHUA HA MOBEPXHOCTM MeTanmna. 1
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5 BopopoaHas rasoBas Koppo3sus. 1
6 OTaeneHble criydyan ra3oBon KOppo3uu. 1
7 BrnivsHue BHYTPEHHUX M BHELLHUX DaKTOPOB Ha CKOPOCTb KOPPO3UMU. 2
8 BrivsiHMe KOHCTPYKTUBHbBIX OCOBEHHOCTEN HA CKOPOCTb KOPPO3UN. 2
9 YcnoBusa obpa3oBaHUs CNOLWHOM OKMCHOW MIEHKU U ee YCTONYMBOCTb. 3aKOHbI pocTa 2
OKUCHBIX NNEHOK.
10 | MeTtoab! 3awwmTbl 0T KOppo3un. Kpatkas knaccugukaums. 3
11 | Metannunyeckue nokpbiTns. Cnocobbl HAHECEHUSA N MX JOCTOMHCTBA M HEAOCTATKMU. 3
12 MexaHn3M 3neKTPOXUMMYECKOWN KOPPO3UN. 4
13 | CyulHOCTb aHO4HOW U KaTOAHOW Nonspmnsaumm. 4
14 | BopgopogHas u KucnopoHas genonsipusauum. 5
15 [MpnYMHbI BO3HUKHOBEHWNSA 9NEKTPOXUMNYECKON HEOOHOPOAHOCTU METanoB. 5
16 ABneHne naccmBauuu. 5
17 KnuHeTrka aHOAHbIX NpoLeccoB Npu naccnsaunmn MeTannos. 5
18 | ®peTTUHr-Koppo3us. MexaHnsm un 3awmra. 5
19 | ATtmocdepHas Kopposus. Buabl, MexaHusm, hakTopbl BANAIOLME HA KOPPO3UIO 1 3aLimTa. 5
20 MexkpuctannurHas koppoaus. MexaHnam, daktopsl, BNUAKOLWME Ha Hee 1 3almTa. 6
21 KoppoanoHHoe pacTpeckmBaHue. MexaHu3m, bakTopbl okasblBatoLLne BANSHNE HA HEro U 6
3awmra.
22 KoppoanoHHas yctanocTtb. MexaHuaMm, hakTopbl BANSIOLWNE HA HEE U 3aluuTa. 6
23 Kopposaus npu TpeHmn. MexaHuam u 3awimra. 6
24 | TloasemHas Koppoaus. Bugbl, MexaHnsm, akTopbl BANSAIOLWNE HA KOPPO3UIO 1 3aLimTa. 6
25 | MukpobGuronormyeckas KOpposus. 6
26 PacuyeT 9.4.C. 1 aNeKTpoOXuMmnyeckmx noteHuyuanos. KatogHas, aHogHas peakumm B 6
KOPPO3MOHHOM 3M1EMEHTE.
27 HemeTannuyeckune nokpbITUA Ha opraHn4eckon ocHose. [JOCTOMHCTBA U HE4OCTaTKM. 7
28 YaaneHue arpeccmBHbIX KOMNOHEHTOB U3 cpefbl. 7
29 | [MokasaTenb Koppo3uu. PacyeT nokasarens Kopposuu. 7
30 | padmyeckoe n3obpaxeHne BONbT-aMNepPHbIX XapakTeEPUCTUK. MONSIPU3aLNOHHbIE 8
anarpammbl. OcobeHHOCTH.
31 | Btopu4Hble npouecchl koppo3un. OcCoBEHHOCTU peakLni. 8
32 MHrmbuTtopHas 3awumta. Knaccudurkaumnsa n MmexaHnsm gencTeus. 9
33 | CylHOCTb NPOTEKTOPHON 3aLMThI. 9
34 CyLLHOCTb KaToOHOW 1 aHOLHOWM 3MEKTPOXMMUYECKON 3aLLMThI. 10

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

3ITanamu (hopMUPOBAHUA KOMNETEHLMMN

unu aHogHoe? Kakme npoaykTbl 06pasyoTcst npu Koppo3un?

:‘,ﬁl YcnoBust TUMOBBIX 3a4ad Ortset

1 | Xpom B KOHTaKkTe C mMeabto Haxoaumtcsa B kucnow cpege (HCI). Kakon metann Xpom
Oyaet koppogupoBaTtb? COCTaBUTb CXEMY KOPPO3MOHHOIO rarlbBaHWYECKOro
3aNeMeHTa 1 3anvwnTe peakuun, npoTekarwme npu ero pabore.

2 | Kak OygeTt npoTtekaTb KOPpPO3us NY>KEHHOTO Xernesa B aTMOCHEPHbIX YCIOBUSAX KaToaHoe.
B Cfy4yae HapyLlleHWs LLenoCTHOCTU NOKPbITUA? Kakoe 3TO NokpbITMe, KaTogHOe 2Fe + Oz +

2H,0 — 2Fe(OH)2
4Fe(OH)2 + O2 +
2H,0 — 4Fe(OH)s

3 Kak npoTeKkaeT Koppo3nAa CTalibHbIX pr60I'IpOBOLI,OB npu wncnonb3oBaHUn
LIMHKOBbIX MPOTEKTOPOB BO BJ1a>XKHOM prHTe?

2Zn + 02 +
2H20 — 2Zn(0OH)2

4 LinHkoBass wn KenesHas nnacTuHbl, Haxogdwmecss B pactBope NaCl,
noAcoefuHeHbl K BHELUHEeMY WCTOYHUKY MOCTOSHHOrO TOKa: LMHKoBas K (-),
xenesHas K (+). Kakas u3 nnactuH 3awuwiaeTcs oT Koppo3uu? 3anuwute

ypaBHEHNA COOTBETCTBYHOLLUMX NPOLLECCOB.

Zn nnactuHa
Oynet kaTtogoMm,
OHa U B 3aluTe

kaTtogHoe? I'Io'-lemy? CocTtaBbTe ONEKTPOHHbIE YpaBHEHUA aHOOHOIMo W
KaToOHOro npoueccoB KOpPPO3nn 3TOro nsaernnda npu HapyweHnn nokpbiTna BO
Bl1laXXHOM BO34yxXxe U B consHon kucnote, Kakne npoayKTbl Koppo3uu

5 | Kakon meTann uenecoobpasHen BbiOpaTb Ansi NPOTEKTOPHOW 3aluTbl OT MarHun.
KOppO3umn CBMHLIOBOM 06OMoYkM Kabens: umHK, marHunm wnm xpom? [lModemy? | Mge - 28 = Mg?;
CocTaBbTe 3NEKTPOHHblE YpaBHEHWsT aHOOHOro W kKatogHoro npoueccoB | 1/20; + H.O + 28
aTMocepHon kopposun. KakoB cocTaB NpOAYyKTOB KOPPo3un? = 20H

6 | >KenesHoe m3genue NokpbinvM kagmueM. Kakoe 3TO NOKpbITUE - aHOAHOE Mnu KatogHoe.

Fe(OH)2, FeCl,
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obpasyrTcsa B NEPBOM 1 BO BTOPOM crnyyasx?

CocTaBbTe  9MEKTPOHHbIE  ypaBHEHUA MPOLLEeCCOB, MNPOUCXOAALUMX  Ha
rpacpmToBbIX 3nNekTpodax npu anekTponude pactBopa KBr. Kakasa macca
BeLlecTBa BblENseTCa Ha Katoge M aHode, ecriv 3MeKTponu3 NpoBOAWTbL B
TeyeHne 14 35 MuH npu cune Toka 15 A?

0,886 r; 70,79 .

CocTaBbTe 9MEKTPOHHbIE YPaBHEHUS MPOLIECCOB, NMPOUCXOASLMNX Ha YroJIbHbIX
anekTpogax npu anektponude pacteopa CuCl.. Bblumcnute maccy meam,
BblAENMBLUENCA Ha KaTo4e, ecnu Ha aHoae Bbigenunock 560 mn rasa (H.y.).

1,588 r.

CocTaBbTe CXeMy ranbBaHM4YeCKOro 3fieMeHTa, B OCHOBE KOTOPOro MexuT
peakuus, npoTekatoLLas no YPaBHEHUIO:
Ni + Pb(NOs)2 = Ni(NOz)2 + Pb. HanuwuTe snekTpoHHblE ypaBHEHUS] aHOLHOIO
n katogHoro npoueccoB. Beruncnute 3OC asTtoro anemeHTta, ecnu [Pb?] =
0,0001 monb/n, [Ni] = 0,01 mons/n.

0,064 B

10

CoctaBbTe CxeMy, HanuIUTE 3SNEKTPOHHbIE YpPaBHEHUS  ANEKTPOAHbIX
npoueccoB u Bblumcnute 3AC ranbBaHU4ECKOro 3fIEMEHTA, COCTOSALLEro U3
CBMHLOBOW M MarHMeBOW MMacCTWH, ONYLLEHHbIX B pacTBOpbl CBOUX COMen C
KOHUeHTpauuen [Pb?*] = [Mg?*] = 0,01 monb/n.

2,244 8B

11

CoctaBbTe CXeMy, HanUKUTE 3EKTPOHHbIE  YPaBHEHUSI  3NEKTPOOHbIX
npoueccoB u Bblumcnnte JC ranbBaHMYECKOrO 3f1EMEHTa, COCTOSILLEro 13
nNacTMH KagMuWsi W MarHusi, OMyLWEHHbIX B pPacTBOPbl CBOMX COMen ¢
KoHueHTpauuen [Mg?*] = [Cd?*] = 1 monb/n. MameHutcsa nu 3HadveHne O[C,
€CNN KOHUEHTPALMIO KaXXA0ro 13 MOHOB NoHu3nTb o 0,01 monb/n?

1,967 B.
He namenuntcsa

12

CocTaBbTe CXEMy, HanuwuTe 3MeKTPOHHbIE YPaBHEHUS  3NEeKTPOOHbIX
npoLieccos, " Bbluncnute 3C MeaHO-KagMUeBOro ranbBaHW4YeCcKoro
anemeHTa, B kotopom [Cd?*] = 0,8 monb/n, a [Cu?'] = 0,01 monb/n.

0,68 B

13

Mpn KakoM KOHUEHTpauuMM WOHOB Zn2* (B MOnb/N) NOTeHUuMan UMHKOBOIO
anektpoga 6yper Ha 0,015 B MeHble ero crtaHgapTHOrO SMEKTPOOHOro
noteHuuana?

0,30 monb/n.

14

MapraHueBbln 3NEKTPOA4 B pacTBope ero conv umeet noteHuman -1,23 B.
Bblumcnute KoHueHTpaumio noHos Mn?* (monb/n).

1,89-10 2
MOJb/1.

15

Marnuii (pMg = 1,74 r/cm3 ) paBHOMEPHO KOPPOAMPYET B MOPCKOW BOAE CO CKO-
pocTbto 1,45 /(M2 -cyTkn). KakoBO 3HauYeHne CKOPOCTM KOPPO3UK, BblpaXEeHHOEe
B mm/rog? Ecnu c Takoil e CKOpoCTbio KoppoaupyeT cBuHel (pPb = 11,34
r/cm3 ), TO KaKOBO COOTBETCTBYIOLLIEE 3HA4YeHME B MM/ron?

0,3 mm/roa; 0,047
mm/roA,.

16

OnpepgennTte obnacTe TemnepaTtyp, B KOTOPOWA HEBO3MOXHA KOpPPO3Ms Xernesa
nog gencrsnem HS no FeS B cTaHgapTHOM COCTOSIHUM

T<10*K

17

XKenesHas nnactvHa nnowagbo 1 M2 Ha BO3OyXe MpuU BbICOKOW Temnepatype
okucnsietca ¢ obpasoBaHMeM Ha eé noBepxHoCTU okcmpa Fex0s. 3a 3 vaca
Macca nnacTuHbl yBenuuunace Ha 10 r. Paccuutatb CpegHio CKOpPOCTb
Koppo3uun. OnpegenuTb rpynny CTOMKOCTM MeTansa B 3TUX YCroBUAX

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

10.3. MeToanyeckue matepuansl,
onpeaensowue npoueaypbl oLeHUBaHUA 3HaHUW, YMEHUI, BnaaeHun (HaBbIKOB U (MNK)
NPaKTUYECKOro ofnbiTa AEATENbHOCTU), XapaKTepu3yoLmx atanbl opMUpPOBaHMS KOMNETEHLUN

10.3.1. YcnoBusa aonycka 06yqa|ou.|eroc;| K caave 3avyeTa U nopAaaokK nukBunaaumnmn aKkagemun4yeckom
3aA40J1I)KeHHOCTHU

10.3.2. ®o
ycTHasa | X

MonoxeHne O nNpoBeOeHWM TEKYLLEro KOHTPOSsi YCNeBaeMOCTU U MPOMEXYTOYHOW aTTecTaumm
obyuvatoLmxcs.

Ma npoBeaeHns npome)KyTquoﬁ aTTecTauuum no gucuuniunHe

NMMCbMeHHasa KOMMNbOTEPHOE TECTUPOBAHNE

nHasa

10.3.3. Ocob6eHHOCTU NpoBeAeHUA 3a4eTa

B03MOXHOCTb NOMb30BaTbCs CNPaBOYHbIMK Tabnuuamu, KanbKynsaTopom
Bpemsa Ha noarotoBky oTBeTa 45 MUHYT.
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