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1. NMepeyeHb NNaHUpyeMbiX pe3yfibTaTOB O00y4YeHUsA MO AUCLMNIIMHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMyu OCBOEeHUA o6pa3oBaTeribHOM NporpaMmbl

Lenbo ocBoeHHsi JAMCHUILIMHBI  SBISETCS IOArOTOBKA  OOy4aroUMXcs K  HAaydHO-
HCCIIEIOBATENBLCKOM U MTPOU3BOJICTBEHHO-TEXHOJIOTMUECKOH JesTeIbHOCTH 110 HAIIPABICHUIO MOATOTOBKH
15.03.02 TexHomoruueckne MamMHBI ¥ 00OpYyJOBaHHWE TOCPEACTBOM OOECIEUCHHS HTaIloB
dbopmupoBaHus KomIeTeHIu, npenxycMorpeHHbix PI'OC, B 4acTH TPEACTaBICHHBIX HWKE 3HAHUH,
YMEHUI U HAaBBIKOB.

3agayaMu IMCUMIUIMHBI SIBJISIETCS U3YYEHUE MOHATUHHOrO ammnapara JAUCLUILIMHBI, OCHOBHBIX
TEOPETUYECKUX MOJI0KEHUH U METOAOB, NPUBUTHE HABBIKOB NPHUMEHEHUs] TEOPETHUYECKHX 3HAHWUU IS
pelIeHNs IPAKTUYECKUX 3ajau.

JucuumnirHa HarpasieHa Ha GOPMUPOBAHUE CIEIYIOMUX MPOPECCHOHATBLHBIX KOMIIETSHIIUH:

* [IK-1, xapakrepu3yemMoll «cIOCOOHOCTbIO K CHCTEMAaTHUYECKOMY HM3YyYEHHIO Hay4HO-
TEeXHUYECKOH MH(OpMAIMK, OTEYECTBEHHOTO U 3apyOEKHOI0 OIbITa MO IPOPHIII0 00yUeHH,

* [IK-16, xapakrepu3yemMoil «yMEHHEM NMPUMEHATh METOABI CTAHJAPTHBIX HCIIBITAHUH 10
OIpesieNIeHUI0 (PU3UKO-MEXaHUYECKUX CBOMCTB U TEXHOJIOIMYECKHMX IOKa3aTeslel MCIOJIb3yeMbIX
MaTEpHUAJIOB U FOTOBBIX U3IEIHI.

B pe3ynbrare u3yueHus: AUCUUILINHBI CTYJAEHT JTOJIKEH:

3HaTh:
- OCHOBBI TEOPUU KOPPO3HOHHBIX IPOLIECCOB B Ta30BBIX M JKUIKUX SJIEKTPONPOBOAAIINX Cpenax;
o0111Ke CBEIEHUS O COCTOSHUM M U3MEHEHUH CBOMCTB KOHCTPYKIIMOHHBIX MAaTE€PHUaIOB 0] BIMSHUEM
TEXHOJIOTMYECKUX U aHTPONOreHHbIX (akTopos; (ITK-1)
- OCHOBHbIE€ UCTOYHUKH KOPPO3HMOHHOI'O BO3/IEHCTBHSI HA KOHCTPYKLIMOHHBIE MaTepHalibl; KOHLEHLIHIO
KOMITJIEKCHOT'O 00€CIIeUeHNs 3aIUThl MaTepuanoB ot kopposu. (ITK-16)

Ymern:
- BbIOMpaTh KOHCTPYKIMOHHBIE MaTepUanbl B COOTBETCTBUHM C KOPPO3HMOHHOM AaKTHBHOCTBIO
TexHojorndeckoit cpensr; (ITK-1)
- OLIEHUBATh XapaKTep BIMSHUSA OKPYXKAIOLIEH WM MPOU3BOACTBEHHON cpellbl Ha 3aKOHOMEPHOCTH
TEUYeHHUsT KOPpO3uOHHBIX mporieccos; (ITK-16)

Baanern
- HaBBIKaMH pacuera MmokasaTesieil Koppo3un 00opyaoBaHus nuiieBbix npennpustuii; (TTK-1)
- HaBBIKAMHU OIPEJICTICHUSI CKOPOCTH KOppo3uu aboparopHbiMu Metonamu. (ITK-16)

2. MecTo aucumnsinHbl B CTPYKType obpa3oBaTeribHOW NporpamMmsbl

HuctunnuHa OTHOCUTCA K BapuatuBHOM uactu guciuiuind b1.B.JIB.2.2 oOpasoBarenbHOM
IporpaMMbl THOJATOTOBKM OakajaBpoB IO HAalpaBlIE€HHIO MOJArOTOBKM OakamaBpuata 15.03.02
«TexHomorn4eckrne MaIuHbl 1 000pyIoBaHuey, mpodwis «[InumeBas HHXEHEPUsT MATTBIX TIPEATIPHSTHI.

B cootBercTBHU ¢ y4eOHBIM Iu1aHOM 10 HampasieHuto 15.03.02 «TexHonornyeckue MamuHbl U
obopynoBanue» AucuuIunHA «Teopuss KOPpO3WHM M 3alliTa METAaJUIOB» Oa3upyercs Ha CIEIYIONIHX

JTUCHUTIITNHAX
b1.b.6 «Marematukay;
bl1.b.14 «MarepuanoBecHHUEY;
b1.b.16 «Mertposiorusi, CTaHIapTU3AIMS U CEPTUPUKALIUAS;
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B1.5.17
B1.B.0J1.4
B1.B.OJL.7
B1.B.OJI.9
B1.B.OJ1.10
B1.B.OJI.13
B1.B.JIB.2.1

CMONEeHCKWA
¢ DUSTNATT
\' k.
)

J

«MexaHHKa JXKUJIKOCTH U ra3a;

«broopraanveckre OCHOBbI MUIIEBBIX BEILIECTBY;
TexHomornueckoe 000pPyI0BaHNE MUIIEBBIX POU3BOJICTBY;
«IIumeBas XuMusI»;

«TexHOXMMUYECKUIT KOHTPOJIb TPOU3BOJICTBAY;
«Teoperndeckue OCHOBBI (PU3UKO-XUMHUIECKOTO aHAIHA3aY;
«Teoperndeckre OCHOBbI HEOPraHUYECKON XUMHUN.

3HaHUs, YMEHHMS WM HAaBBIKM, IOJYYEHHBIE CTYJIECHTAaMH B IPOLECCE HM3YYEHHs IUCLMIUIMHBI,
SIBIITFOTCST 0a301 17151 M3y4eHUSs! CIISAYIOMUX TUCIUTUIAH (TIPAKTHK):

B1.B.JIB.4.1
B1.B.JIB.4.2
B1.B.JIB.5.1
B1.B.JIB.5.2
B1.B.JIB.8.1
B1.B.JIB.8.2
B1.B.JIB.9.1
B1.B.JIB.9.2
B1.B.JIB.10.1
B1.B.JIB.10.2
B2.11.4

B3

«Acnupanys 1 BEeHTUJIALMS [UILEBBIX IPOU3BOICTBY;

«PeMoHT, 3KcIITyaTanus U 00CIyKHBaHKUE IPOU3BOJCTBEHHOTO0 000PYI0BAHUSY;
«TexHonorus nepepaboTKU arponpOMBIIITIEHHON IPOAYKIIIH»;
«TexHOoI0rn4ecKye MOTOKH MUIIEBBIX IPOU3BOACTBY;

«OCHOBBI TepepabOTKH PACTUTEIILHOTO ChIPbSI»;
«WHTennekryanbHas COOCTBEHHOCTb U IATEHTOBEJCHHUEY;
«YTIpaBJIeHHE TEXHUUECKUMHU CUCTEMaMN»;

«OCHOBBI aHAJIM3a TEXHOJIOTUYECKUX CUCTEMY;

«CoIpOoTHBIIEHNE MATEPUATIOBY;

«Teopernyeckue OCHOBBI aHAJIN3a TEXHOJIOTUYECKUX ITPOLIECCOBY;
«[IpepnunnoMHas mpakTHUKay;

«["ocynapcTBeHHast UTOrOBast ATTECTALIUSIY.

3. O6bemM gMcuMNNMHBbI B 3a4e€THbIX eAuMHULaX C YKa3aHUeM Konum4vecTBa akafaeMmu4yecKux
YyacoB, BbiferieHHbIX Ha KOHTAKTHYH paboTy obGyuyarwwmxca ¢ npenogasatenem (no

BMAaM y4ebOHbIX 3aHATMI) U HA CaMOCTOATENbHYIO paboTy obyyarowmxcs

AynuTopHas paéora

biok b1

Yacts Or0Ka: BapUaTHBHAs C
eMecTp

Ne OHOMY IUIaHy: b1B.JIB.2.2

JUCLUIUIMHEI IO yue y y

Yacos (Bcero) no yueOHOMy IJIaHY: 108 4 cemectp

TpynoemkocTs B 3aueTHbIX equHumax (3ET) 3 4 cemecTp

Jlexuu (3ET, gacoB) 0.5; 18 4 cemectp

[Ipaktuueckue 3anstust (3ET, yacoB) 0.5; 18 4 cemectp

JlaGopatopusie pabotsl (3ET, yacoB) 0.5; 18 4 cemectp

O06beM caMOCTOSATENBHON pabOThI 2; 54 4 cemectp

no yuyeOHomy miany (3ET, yacoB Bcero)

3auer (3ET, gyacoB) 0.5; 18 4 cemectp

CamocrosiTesibHas padoTa CTyICHTOB

Bun pabor

Tpynoémkocts, 3ET, uac

N3ydenne MmarepranoB JTeKIui (JIK)

8/36; 8

Iloarororka k MPaKTUYCCKUM 3aHATUAM (HB)

15/36; 15

[ToAroTOBKA K BHIMOJHEHUIO U 3aIIUTE JJAOOPATOPHBIX padoT (J1al)

8/36; 8

Brimonnenue pacuetHo-rpaduueckoii pabotsl (pedepara)

BrinonHenue KkypcoBoro mpoekTa (paboTsl)
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CamocCTOsATeIbHOE H3YUYCHHE IOTTOJIHUTEIBHBIX MaTEPHAIIOB -
nucauiiuabl (CPC)

[ToaroToBKa K KOHTPOJIBHBIM paboTam 5/36; 5
IToaroroBka K TECTUPOBAHUIO -
Bcero: 1.5; 54
[ToaroToBka K 3a4eTy 0.5; 18

4. Cop,ep)KaHMe AUCUUNTINHDLI, CTPYKTYPUpOBaHHOE NO TeMaM C yKadaHnemMm oTBeaeHHOro
Ha HUX KOonun4yecTBa akageMn4yeckmx 4yacoe n BuaoB y‘-lesHbIX 3aHATUN

Buer yaeOHBIX 3aHATHH,
Beero | BXOTad CAMOCTOATENBHYIO
paboTy CTyIEeHTOB, U
Ne TeMbl JUCUUIUIMHBI Hacos TPYJOEMKOCTb (B yacax)
n/m Ha .
Temy BT. .
gk | np |nab | CPC | unrep
aKT.
1 2 3 4 5 6 7 8
1 Tema 1. Xumusi MeTaJJIOB. 12 2 2 2 4 1
1 Tema 2. BBenenue. OcHOBBI yUeHUsI O 8 2 1 4
KOPPO3HHM METAJLJIOB.
2 Tema 3. Xumnueckasi KOppo3usi METAJLIOB. 14 2 2 4 4 2
3 Tema 4. DaexTpoxumuyeckasi KOppo3usi 14 2 2 4 4 2
MEeTAJLIOB.
3) Tema S. Mectnast Koppo3usi. 10 2 2 4
6 Tema 6. Biiusinne MexaHn4yeckux (pakTopoB Ha 10 5 5 4
KOPPO3HOHHYIO CTOMKOCTh MATEPHAJIOB.
7 Tema 7. TeopeTnyeckne OCHOBbI 3alUTHI OT 14 2 2 4 4 2
KOpPPO3HH.
3 Tema 8. 3ﬂeKTp0XHN£H'{eCKaﬂ 3alUTa 14 2 2 4 4 2
METAUIHYECKHX KOHCTPYKIIMIA OT KOPPO3HH.
9 Tema 9. Koppo3us o0opyroBanuss MNHIIEBBIX 12 2 3 4
MPOM3BOJCTB
Bcero 108 yacoB No BMAAM y4YeOHbIX 3aHATUN
18 | 18 | 18 36 9
(Bknroyas 18 yacoB Ha NOAroTOBKY K 3a4eTy)

ConepxkaHnue Mo BUAAM Y4YeOHBIX 3aHATHH
Tema 1. XumMua MeTANJIOB.

Jlexknus 1. OOmias xapakTepuCTHKA METAJUIOB: MOJIOKEHUE B IIEPUOINYECKON CUCTEME,
KPUCTAJUIMYECKUE PEIIETKH, XUMAYECKHE CBOWCTBA. TepMoMHAMUYECKasi HEYCTOMYNBOCTD KaK
HPUYMHA aKTHBHOT'O OKHCIICHHS KOPPO3uH. (2 vaca)

IIpakTuyeckoe 3anaTe 1. XwuMmuueckue CBONCTBA MeTaIOB. DOpMHpPOBAaHME HABBIKOB
HalMCaHUs Peaklni, XapaKTepu3yIoLUINX XUMUYECKHe cBOMCTBa MeTayioB. KoHTponbHas pabora.
(2 gaca)

JlabopaTopnas pa6ora 1. Xumuueckue cBoicTBa MeTauloB. M3y4uTh XMMHMUYECKHE CBOMCTBA
METAJIJIOB B pa3IMYHbIX cpenax. (2 gaca)

CamocrosiTeibHasi padora. [IoAroToBKa K BBHIIOJIHEHUIO M 3alIUTE JIabopaTopHOU paboTsl Ne 1
(M3ydeHHe METOJWYECKUX YKa3aHWH, MaTepHalioB JIEKIHWH, Y4eOHHMKA, JOMOIHUTEIHHOU
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muteparypel) (1 dYac), moaroroBka K mpakTH4Yeckomy 3aHaTHiO (1 dac), moaroTroBka K
KOHTPOJIbHOM padoTe (2 uaca). (4 uaca)
Texkymmii KOHTPOJb. YCTHBIM ONpOC MpU MPOBEACHUM JOIMYyCKa K J1abopaTOpHBIM paboTam,
3alUTa JIAbOpPaTOPHBIX PAabOT, OMPOCHl «y MTOCKM» Ha TPAKTHUYECKUX 3aHATHAX, OTBETHl Ha
BOIPOCHI KOHTPOJIBHON PabOTHI.

Tema 2. BBegenue. OCHOBBI y4eHHs 0 KOPPO3HHU METAJJIOB.
Jlekuma 2. Kiaccudukauusa. IIpsmble U KOCBEHHbIE TOTEPH OT KOPPO3UU METAILJIOB.
Knaccudukanus KOppo3HOHHBIX pa3pymieHuid. KonwdecTBeHHass W KaueCTBEHHAs OICHKA
KOppo3uu. BrusHue BHYTPEHHMX, BHEUIHMX U KOHCTPYKTUBHBIX (DaKTOPOB Ha pa3BUTHE
KOPPO3HOHHBIX pa3pylIeHUH. (2 yaca)
IIpakTuyeckoe 3ausaTue 2. MurepaktusHoe oocyxaeHue Tembl. Omnpoc mo teme. (1 gac)
CamocrosiTeibHast padora. l3yuenume wMarepwanoB nekiuid (2 wyaca). [loaroroBka k
NpaKTHYECKOMY 3aHATHIO (2 yaca). (4 yaca)
Texkymmii KOHTPOJb — YCTHBI ONPOC «y JOCKH» Ha IMPAKTUYECKOM 3aHSITHM, BBIIOJHEHHE
TECTOBBIX 3aJaHUM.

Tema 3. XumMuYecKasi KOPPO3Usi METAILIIOB.
Jlekums 3. ['azoBas kopposus. OOpazoBaHUE OKHCHBIX COCIUHEHHI HA MOBEPXHOCTH METaa.
YcnoBuss 00pa3oBaHUsl CIUIOIIHOM OKCHIHOW TUICHKH. YCTOWYMBOCTH 3allUTHBIX TUICHOK.
CkopocTb pocTa 1uieHkHd. Bonopoanast kopposusi. Bogopoausriii n3noc. KapOoHuiibHas Koppo3usl.
Koppo3ust 0T CepHUCTBIX COSTUHEHUIT U JIp. KOPPO3Hs B HEAIEKTpoTax. (2 aca)
IIpakTuyeckoe 3ansaTue 3. Perenue 3a1a4 no onpeAeneHuIo mokazarenei KOppo3uu B YCIOBUSAX
ra3oBoii cpenbl. KontposbHas padora. (2 yaca)
JlaboparopHasi padora 2. BricokoTemmepaTypHas ra3oBas KOppO3us. YCTAaHOBUTH BIIUSHUE
TEMIIepaTypbl Ha CKOPOCTh OKHCIICHHUS YIJICPOTUCTON CTaIM M paccuuTaTh 3((HEKTUBHYIO
SHEPIrHI0 aKTUBaUMMU Tpouecca. IIpoBecTw OIEHKY >KapOCTOMKOCTH METANIOB M CIJIABOB Ha
BO3/yX€ IpU 3aJJaHHOU TeMIIepaType C UCII0JIb30BAHUEM ITOKa3aTene Koppo3uu.(4 yaca)
CamocrosiTeibHas padora. [lonroToBka K BHIIOTHEHHUIO U 3alUTe JTabopaTopHOr paboThl Ne 2
(M3ydeHHe METOJWYECKUX YKa3aHWW, MaTepHalioB JIEKIUH, Yy4yeOHWKA, JOTOJHUTEIHHOMN
auTepaTypsl) (2 yaca), TOArOTOBKAa K MpakTUyeckoMmy 3aHsATHIO (1 wac), MOAroToBKa K
KOHTPOJIbHOM padoTe (1 uac). (4 uaca)
Texyumuii KOHTPOJIb — YCTHBIH ONPOC MpPU NMPOBEICHUHU JOMYyCKa K JIAOOpPaTOpHBIM paboTawm,
3amuTa J1abopaTopHbIX pabOT, OMPOCHl «y OOCKW» Ha MPAKTUYECKUX 3aHATUAX, OTBETHl Ha
BONPOCHI KOHTPOJIBHON PaOOTHI.

Tema 4. JnekTpoXUMHUYECKAs] KOPPO3USI METAJLIOB.
Jlekuus 4. JIBoifHOHN »nexTpuyeckuil ciaod. DNEeKTpoJHble NOTEHIMadbl. Psa HampspkeHUi.
DNEKTPOXUMHYECKass HEOJHOPOJHOCTH MeETAINIMYecKOM MoBepXHOCTH. KuHeTuka mporeccoB
IEKTPOXUMUYECKOW Koppo3uu. CylHOCTh aHOJHOM M KaTOOHOW mojspusanuu. BogoponHas u
KHUCIIOPOJTHAS JeTIosapu3anud. (2 Jaca)
IIpakTnyeckoe 3ansirne 4. MHTepakTHBHOE 0OCYXKIeHHE TeMbl.Perienne pacueTHbIX 3amad. (2
yaca)
JlaGopaTopnas pabora 3. DiekTpoxUMHUEecKas KOPpO3Usl METANIOB B pa3lM4HbIX cpenax. (4
yaca)
CamocrosiTeibHasi padora. [ToaroToBka K BHIIOJIHEHUIO U 3alIUTE JIabopaTopHOU paboThl Ne 3
(M3ydeHHe METOJWYECKUX YKa3aHWH, MaTepHalioB JIEKIHH, Y4eOHHMKA, JOMOTHUTEIHHOU
auTeparypsl) (2 yaca), MOArOTOBKA K MPaKTUYECKOMY 3aHATHIO (2 yaca). (4 yaca)
Texkyumii KOHTPOJIb — YCTHBII ONpOC MpHU IMPOBEIEHUHU JOIycKa K JJabopaTOpHBIM paboTam,
3aIuTa 1abopaTOPHBIX pabOT, OMPOCH «y TOCKW» Ha MPAKTHUECKUX 3aHATHSIX.

Tema 5. MecTHast koppo3usi.
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Jlexnust 5. OCHOBHBIE BHJIBI MECTHOUM KOppo3un. ATMocdepHas kopposus. [logzemuas koppo3usi.
Bunsl u MmexanusMm armochepHoil Koppo3un. Buisl 1 MexaHu3M MoA3eMHON Koppo3uu. Briusiaue
pa3iauuHbIX ()AaKTOPOB Ha MOA3EMHYIOKOppo3uio. TodeyHas, miesneBas, MEXKPHUCTAUIUTHAS U
HOXeBasi Kopposus. (2 yaca)
IIpakTuyeckoe 3ansaTue 5. MutepaktuBHoe 00CcyxaeHue TeMbl. Omnpoc 1mo Teme. (2 yaca)
CamocrosiTeibHass padora. V3yuenume wMarepuanoB Jekiuid (2 wyaca). [logroroBka k
npakTH4YeCKOMy 3aHATHIO (2 yaca). (4 yaca)
Texkymmii KOHTPOJIb — Y CTHBIN OIPOC «y JTOCKW» HA IIPAKTUYECKUX 3aHATHUIX.

Tema 6. Biiusinne MexaHn4ecKux (paKTOPOB HA KOPPO3UOHHYI0 CTONKOCTHL MATEPHAJIOB.
Jlekumsa 6. Koppo3uonnoe pactpeckuBanue. Koppo3uonnas ycranocts. Koppo3us npu tpeHuun
(bpertunr-koppo3us). ['uaposposus merasioB. KapurannonHass KOppo3us ¥ cTpyiHas 3po3usi. (2
qaca)
IIpakTuyeckoe 3ansaTue 7. MutepaktuBHoe 00CyxaeHue TeMbl. Omnpoc 1mo Teme. (2 gaca)
CamocrosiTeibHast padora. l3yuenume wMarepuanoB Jekiuid (2 wyaca). [logroroBka k
NPaKTHYECKOMY 3aHATHIO (2 vaca). (4 gaca).
Texkymmii KOHTPOJIb — YCTHBIN OIIPOC «y JOCKM) Ha IMPAKTUYECKOM 3aHATHH.

Tema 7. TeopeTuueckue 0CHOBBI 3aIIIUTHI OT KOPPO3UH.
Jlekumsa 7. 3ammra OT KOpPpO3UM MOKPBITUSAMHU. Mertamindeckue MOKpeITUA. [lokpbiTus Ha
HEOPraHMYECKON OCHOBE U OPraHMYecKOW OCHOBE. 3amuTa OT KOpPpOo3uH 00pabOTKOM
KOPPO3UMOHHOM cpenibl. Y AalleHUue arpecCUBHBIX KOMIIOHEHTOB U3 cpefbl. IHrnburopHas 3amura.
Heopranunueckue muHrubutopsl. Oprannueckue MHTHOUTOpHI. BpemeHHas 3aiura METalaoB OT
KOPPO3UH P MOMOIIU Maceyl, CMa30K, CIICIIMATbHBIX KOMITO3UIIMH. (2 yaca)
IIpakTuyeckoe 3anatue 7. VHTEepakTHBHOE OOCYXICHHE TEMBIL. YCTHBIH ompoc "y JOCKH" MO
teme. (2 Jaca)
JlabopaTopnasi pa6ora 4. CriocoObl 3alTUTHI OT KOppo3uH. M3yunTh HaHECEHHE TalIbBAHUYECKUX
MOKPBITHI KaK CIoco0 3amuThl 0T Koppo3uu. Maruburopsl kopposuu. (4 yaca)
CamocrosiTeibHas padora. [lonroToBka K BHIOJHEHHUIO U 3alIUTe JTabopaTopHOi paboThl Ne 4
(M3ydeHHe METOJMYECKUX YKa3aHWUH, MaTepHaliOB JIEKIMH, Y4YeOHHKA, JOMOJHUTEIHHOU
auTepaTypsl) (2 4aca), MOATOTOBKA K MPAKTHYECKOMY 3aHATHIO (2 Jaca). (4 yaca).
Tekymmii KOHTPOJIb — YCTHBIA ONPOC «y JOCKM» Ha NPAKTUYECKOM 3aHATHH, 3aluTa
n1abopaTopHOil paboTHI.

Tema 8. DnekTpoxuMHYecKasi 3alIMTA MeTAVINYECKHUX KOHCTPYKIHUIH OT KOPPO3MH.
Jlekumsa 8. IlporexkropHas 3ammura. KaromHasd 3ammra BHEIIHMM TOKOM. Ilapamerpsl
IPOTEKTOPHOM M KaTogHOW 3amuThl. OueHka 3((EeKTUBHOCTH KAaTOAHOM 3amuThl. AHOJIHAs
3aIIUTa. 3alinTa OT KOPPO3HH, BBI3BIBAEMOM OTyKAAIOIIUMU ToKaMH. (2 yaca)
IMpakTuueckoe 3ansiTue 8. lurepaktuBHOE 00CyxeHne TeMbl. KoHTposbHas pabora. (2 daca)
JlaGopaTopHnas pa6ora 5. CriocoOb! oIpeesieH!s] CKOPOCTH AJIEKTPOXUMUYECKOI KOPPO3HH.
CamocrosiTeibHas padota. [1o1roToBKa K BHIIOJHEHUIO U 3allluTe JJabopaTopHOU paboThl Ne 5
(M3y4eHHe MEeTOJMYECKUX YKa3aHWi, MaTepuaioB JIeKUWH, YyueOHMKA, JIOTOJIHUTEIbHON
muteparypsl) (1 uac). IloarotoBka k mpakTHdeckomy 3aHsATHIO (1 dYac), MOArOTOBKa K
KOHTpPOJIbHOH pabore (2 vaca). (4 gaca).
Texkyumii KOHTPOJIb. YCTHBIM ONpOC NMpU MPOBEACHUU JOIMYyCcKa K JIabopaTOpHBIM paboTam,
3alUTa J1a00paTOpHBIX pabOT, YCTHBIM OMPOC «y JOCKW» Ha MPAKTUUYECKOM 3aHSTHH, BHIIOJTHEHUE
KOHTPOJIbHOM paboTHI.

Tema 9. Koppo3usi 060pyaoBaHusi NUIEBbIX NPOU3BO/ICTB.
Jlekumsa 9. Xapakrepuctuka cpenbl, B KoTopoil pabOortaer oOopyaoBanue. TpebGoBaHus K
MaTtepuajaMm MuuieBoro obopynoBanusi. OOmue peKoOMEeHJIAIMM 10 BbIOOpaM MarepHaa,
reoMeTpuueckoil (OpMbl KOHCTPYKIIMHM, TPEOOBaHUS K IMPOEKTHUPOBAHUIO TPYOONPOBOIOB, K
CBapHBIM COeAMHEHHsIM. (2 Jaca)
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IIpakTuyeckoe 3ansitue 9. MHTepakTuBHOE OOCyXAeHHe TeMmbl. [IpoBeneHue ompoca mo Teme.
3auer. (3 yaca)

CamocrosiTejibHasi padoTa. l3ydeHue wmartepuasioB Jekumi (2 4daca), MOATOTOBKA K
NpakTUYECKOMY 3aHATHIO (2 yaca). (4 yaca)

Texkyumii KOHTPOJIb — OMPOCHI «y TOCKW» Ha MPAKTUYECKUX 3aHATHUSAX.

MpakTnyeckne 3aHATUA (B KonmyecTBe 18 yacoB) NPOBOAATCA B MHTEPAKTUBHON dhopme
(mepBBIi yac mapbl). 3aTeM CJlEIyeT OMpOC MO TeME 3aHATHUS B yCTHOW (opMmMe WM B BUIC
KOHTPOJIbHOW pabOTHI.

IIpomeskyTOUHAS aTTeCTALMS 1O IMCHUIJIMHE: 32a4€T ¢ OLEHKOM

W3yuenne NUCUMIUIMHBI 3aKAaHUYMBACTCS 3a4eTOM. 3aueT MPOBOJUTCS B COOTBETCTBUU C
[Tonoxkenuem o 3a4eTHOM M AK3aMeHaMOHHOU ceccusx B HUY MOW v UHCTPYKTUBHBIM MHUCHBMOM OT
14.05.2012 r. Ne 1-23.

5. lNepeyeHb y4yebOHO-mMeTOAUYECKOro obecneyeHMA ANl CaMOCTOSITENIbHOU pPaboTbl
obyuvaroLwmxcs no AMcumnnmHe

Jlna obecriedeHnst caMOCTOATEIbHON PabOTHI pa3padOTaHBI:

JEMOHCTPALIMOHHBIE CIANbI JICKIIUH 10 JUCUUIUIMHE, METOJUYECKHE YKa3aHWs MO CaMOCTOSITEIIbHOU
paboTe npu MOATOTOBKE K J1a00paTOPHBIM paboTaM, peKOMEHIAINH 110 U3YUYEHHUIO TOTIOIHUTEIBHBIX TEM,
BoiiesieHHBIX HA CPC (cm. Tlpunoxxenue).

6. ®@OHO OLUEHOYHbLIX CpeAcTB [AnA nNpoBefAeHUs NPOMEXYTOYHOM aTTecTauuu
obyuarLwmxca no AUCLUUNIINHe

6.1 NepeyeHb KOMNETEHLMIN C YKazaHWeM 3TanoB ux hopmmpoBaHus

ITpu ocBOEHMM JUCHHUIUIMHBI (GOPMUPYIOTCA CIEAYIOlIe KoMIeTeHun: npopeccuonansHble [1K-1,

[1K-16.

YKkazaHHbIE KOMIIETEHIIUU (POPMHUPYIOTCS B COOTBETCTBUHU CO CIEAYIOUIMMHU TaraMu:

1. dopMupoBaHuMe | pPa3BUTHE TEOPETUYECKUX 3HAHWW, TNPEIYCMOTPEHHBIX YKa3aHHBIMU
KOMIETEHIUSIMU (JIEKLIHOHHBIE 3aHATHS, CAMOCTOSITeNIbHAst pab0Ta CTYAEHTOB).

2. IlpuobpereHue W pa3BUTHE NPAKTHUECKUX YMEHHM, NPEIyCMOTPEHHBIX KOMIETEHLUSIMU
(mpakTHUECKuE 3aHATHUS, Ta0OpaTOpHbIE pabOThI, CAMOCTOATENbHAS pab0oTa CTYICHTOB).

3. 3akpernieHue TEOPETUUECKUX 3HAHUM, YMEHUN U MPaKTUUYECKUX HABBIKOB, MPEIyCMOTPEHHBIX
KOMIIETEHIIMSIMHM, B XOJ€ 3aIlUT JIAOOpaTOpHBIX paboT, a TakKe peIIeHUs KOHKPETHBIX 3ajad Ha
MIPAKTHUYECKUX 3aHATHUAX, YCIICIIHOM C/1ayy 3a4eTa.

6.2 OnucaHme nokasartenem wu KputepueB oLeHUBaAHUA KOMNEeTeHUMN Ha
Pa3fINYHbIX 3Tanax ux q)OpMVIpOBaHVIﬂ, onucaHusd WwkKan oueHnBaHuA

ChopMupoBaHHOCTH KOMIETEHIIMH B paMKaX OCBOEHHs JAHHOM JAMCIUIUIUHBI OLIEHUBAETCS MO
TPEXYPOBHEBOM IIKAJIE:

- IOPOTOBBIN YPOBEHB SABJSIETCS 0053aTEIBHBIM ISl BCEX 00YYAIOIIMXCS MO 3aBEPIICHUH OCBOCHHS
JMCLUUTUINHBL,

- IPOABHUHYTHI YpOBEHb XapaKTEpU3YEeTCSd IPEBBILIEHUEM MHUHHUMAJIbHBIX XapaKTEPUCTUK
c(OpPMUPOBAHHOCTH KOMITETEHIIUH 110 3aBEPLUICHUN OCBOCHUS JUCLUIUINHBI,
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- JTAJIOHHBIH ypPOBEHb  XapaKTEPU3yeTCS MAKCUMAaJIbHO BO3MOYKHOM  BBIPAKEHHOCTBIO
KOMIIETEHIIUM U SIBJISIETCS] BAXKHBIM KaU€CTBEHHBIM OPUEHTHPOM JUIsl CAMOCOBEPILIEHCTBOBAHUSI.

[Tpu nmocrarouHom kadectBe ocBoeHus Ooisiee 80% mpHUBEIEHHBIX 3HAHUM, YMEHUI M HaBBIKOB
IIpernojaBaTesib OLEHUBAET OCBOEHUE JaHHOW KOMIIETEHLMM B paMKax HAacCTOSLIEH JUCLUILUIMHBI Ha
STAJIOHHOM YpOBHE, MpU oOcBoeHUH Oosiee 60% mpHUBEACHHBIX 3HAHUWA, YMEHUNW U HABBIKOB — Ha
IPOABUHYTOM, pU ocBoeHUH Oonee 40% mnpuBeneHHBIX 3HAHWH, YMEHUH U HABBIKOB - HA MOPOTOBOM
ypoBHE. B MNpOTMBHOM ciydae KOMIETEHIMS B pPAMKAX HACTOALIEH JUCUUIUIMHBI CUHUTAETCA
HEOCBOEHHOM.

YpoBeHb cHOPMUPOBAHHOCTH Ka)KI0M KOMIIETEHIIMHM Ha Pa3IMYHBIX 3Tanax ee GopMUPOBAHUS B
IIPOLIECCE OCBOEHMS JAHHOM JMCLUIUIMHBI OLICHMBAETCS B XOJI€ TEKYLIEro KOHTPOJISI YCIEBAEMOCTH U
MIPEACTABJIEH PA3JINYHBIMU BUJAMU OLIEHOYHBIX CPEZCTB.

[Ons oueHKn chopMMPOBAHHOCTM B paMKax OaHHOW AucumniunHbl komneteHumn MK-1,
XapaKTepU3yeMOi «CIOCOOHOCTHIO K CUCTEMAaTHUECKOMY M3yUEHHIO HAYYHO-TEXHUYECKON HH(pOpMaIny,
OTEYECTBEHHOT'0 M 3apy0eKHOI0 OIBITAa MO MPOUIIIO» MPEroaaBaTeeM OLCHUBAIOTCS OTBETHI CTYACHTA
Ha BOIIPOCHI 10 COOTBETCTBYIOLIMM BUJAM 3aHATUHN MPHU TEKYILLIEM KOHTPOJE — YCTHBIX OIPOCax, OTBETaX
«y JOCKW» IPY BBIIIOJIHEHUH 33JaHUI HA IPAKTUYECKUX 3aHATHSIX.

[IpuHuMaeTcs BO BHUMaHUE 3HAHHME 00YYarOIUMHUCS:
- OCHOB TE€OpUU KOPPO3UOHHBIX MPOIIECCOB B T'a30BBIX M KHUJIKUX DIEKTPONPOBOSAIIUX Cpelax; oOIue
CBEJCHHUS O COCTOSHMM W M3MEHEHUM CBOWCTB KOHCTPYKLIMOHHBIX MAaTEpUajOB II0J BIUSHUEM
TEXHOJIOTUYECKHUX U aHTPOIIOT€HHBIX (DAaKTOPOB
HaJIMuue yMeHHs

- BBIOMpATh KOHCTPYKIMOHHBIE MAaTe€pHallbl B COOTBETCTBHM C KOPPO3MOHHON aKTUBHOCTBHIO

TEXHOJIOTHYECKOM CpEeJIbI;

MIPUCYTCTBUE HABBIKA'

- HaBBbIKaMU pacyeTa Mokasareseil Koppo3uu 000pyA0BaHUs UIIEBBIX MPEANPUATUH.

Kputepuu onennBanust ypoBHs cpopmupoBanHoctu komrereHuu IIK-1 npu ycTHBIX oTBeTax Ha
MPAKTUYECKHUX 3aHATHUAX U PEIICHUN KOHTPOJIBHBIX padoT.

OneHuBaeTcss  CIOCOOHOCTb  CTyJIEHTa apryMEHTHPOBAaHO OOOCHOBBIBaTH  BO3MOYKHOCTb
NPOTEKaHUsT KOPPO3UOHHBIX MPOLIECCOB MPU JIAHHBIX YCIOBHUSAX CpPeAbl; PaMOTHO MOAOUPATH CIOCOOBI
3aIIATHl KOHCTPYKLUHHA OT KOPPO3MOHHBIX paspylleHuil. [[nsg 3Toro mpemyaraercss pemiuTh 3akadu,
aHAJIOTUYHBIEC TPUBEIECHHBIM HHKE!

1. Onpenenute, BO3MOXKHA JK TIpH Temneparype 298 K anekTpoxuMuyeckast KOppo3us U3Aeus u3
MeTaJljla B BOAHOM DPAacTBOPE, UMEIOIEM ONpEeNeNIeHHOEe 3HaueHue pH u HaxopsmeMcs B KOHTakTe ¢
ra3oBOM CMEChIO, ITAPLUUAIBHBIE JABJICHHMS KHCIOpOAAa M BOXOPOJAa B KOTOPOW COCTaBIISIOT
cootBeTcTBEHHO pO; u pHy. IlpuBenure ypaBHEHUS aHOIHOM M KaTOAHOM peakuuil. PaccuuTaiite, npu
Kakux 3HaueHusX pH pacTBopa OyzaeT BO3MOXKHA KOPPO3Us MeTalljla C BOJOPOIHOM JIenoisspru3aueil.

Ne Merann pH BojHoro | IlapunanbHoe naBnenue, aTM
pactBopa kucioposa pO; Bostoposia pHy

1 Pb 5 0,21 1,00

2 Sn 6 0,23 1,50

3 Ni 5 0,20 1,20

4 Fe 8 0,21 2,00

2. PaccuuraiiTe TemmepaTypy, BbIlIE KOTOPOH HEBO3MOXKHA Ta3oBas Koppo3us cepebpa B
atMocdepe kucimopona (p0; = 1,013-10° Tla) ¢ oOpazoBanuem AgyO. IlpuBeaure ypaBHEHHE
COOTBETCTBYIOIIEH PEAKIUU.

3. MenHoe wuznenue C LMHKOBBIM IOKpbITUEM B TedeHHe 10 MHMH 1oJBepraioch
anekTpoxuMuyeckoit kopposzuu npu T= 298 K B BonHom pactBope ¢ pH = 11. Ckoabpko 1 Kakoro Merasuia

8
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MPOKOPPOAMPOBANIO, €CIM B Mpolecce Koppo3uu mnoriaoTuiaock 280 mu Oz u Beigenwioch 112 mu Hy,
M3MEPEHHBIX Tpu H.y.? Uemy paBHa cujia KOPpO3HMOHHOro Toka? IlpuBecTH ypaBHEHHS aHOJHOM,
KaTOAHON U TOKooOpa3ymwiel peakiuil. Kpome Bomopoaa, kakoe BEIIECTBO €lle SBISETCS MPOIYKTOM
Koppo3uu? PaccuuraTh €ro maccy.

[TonHbIi OTBET HA OJMH BOIPOC 33/1a4l COOTBETCTBYET ITOPOTOBOMY YPOBHIO C(HOPMUPOBAHHOCTH
KOMITETEHITMH Ha JJAHHOM 3Tare e¢ ()OPMUPOBAHMSI, TIOJHBIA OTBET HA OJIMH BOIPOC M YACTUYHBIA OTBET
Ha BTOPOM — MPOJABUHYTOMY YPOBHIO; IIPU MOJHOM OTBETE€ HA BCE BOIIPOCHI 33laud — HTAIOHHOMY
YPOBHIO.

[Tpu BBIMOJIHEHUH U 3alIUTE J1TAOOPATOPHBIX pabOT OIIEHUBAETCS IITyOMHA TEOPETUYECKUX 3HAHU,
HAa OCHOBAaHMHM KOTOPBIX TPaMOTHO (DOPMYIHPYIOTCSI BBIBOJBI TIO pe3yjbTaTaM TMPOBEIACHHBIX
HKCIIEPUMEHTOB. J[J151 3TOr0 YYUTHIBAIOTCSA OTBETHI Ha BOIPOCHI MOJOOHOTO CONEPIKAHUS:

1) ocHOBBIBasiCh Ha HAOMIOJEHUSX, HANWIIUTE YPABHCHHS BO3MOXXHBIX aHOJIHOM, KAaTOJHOU H
TOKOOOpa3yrolel peakiuii sl KaKI0T0 BH1a KOPPO3UOHHOM Cpebl;

2) Ha OCHOBAHWH PE3y/IbTATOB HAONIOJACHUN (BPEMEHH TIOSBIICHUS W MHTEHCUBHOCTH OKPACKU
pacTBopa, BpeMEHM Hayalla U WHTCHCUBHOCTH BBIJICJICHHS raza) cJesilaiiTe BBIBOJBI O BO3MOXXHOCTH
(mpoTekaet, HET) U MeXaHu3Me (C KHCIOPOJIHOM, BOJAOPOIHON IEMOJIIpU3aIeii) IEKTPOXUMUUIECKON
KOPPO3UH KeJle3a;

3) B KakoW cpefe M TMOYEMY CKOPOCTh JJIEKTPOXUMHUYECKON Kopposuu Beimie? Pacmomoxxure
ANEKTPOJIUTHI (KOPPO3HOHHBIE Cpefibl) B TOPSIKE BO3pACTaHUS HUX KOPPO3MOHHOW AaKTHUBHOCTH, T.C.
BEJIMYUHBI CKOPOCTU KOPPO3HH;

4) kak cBsizanbl DJ[C koppo3uonnoro I'D u sneprus ['m606ca koppo3rnoHHOTO Mpoiecca?

[TonHBINA OTBET HA OJIMH BOIMPOC 33J1a4U COOTBETCTBYET MOPOTOBOMY YPOBHIO C(HOPMUPOBAHHOCTH
KOMITETEHIIMH Ha JAHHOM 3Tare ee (JOpMHUPOBAHUS, MOJHBIM OTBET Ha OJUH BOMPOC U YACTHUYHBIM OTBET
Ha BTOPOM — MPOJABUHYTOMY YPOBHIO; IPHU TOJHOM OTBETE HA BCE BOIPOCHI 33/1aud  — ITAIOHHOMY
YPOBHIO.

[ns oueHkn chPopMUPOBAHHOCTU B pamMKax AaHHOW aucumnnuHbl komneteHuun MK-16,
xapaKTepmyeMoﬁ «KYMCHHEM NPHUMECHATb METOAbLI CTAHAAPTHBIX HUCIBITAaHUN 1O OIPCACIICHUIO (1)I/ISI/IKO-
MEXAaHUYECKUX CBOMCTB W TEXHOJOTMYECKHUX IIOKA3aTeNe HCIONb3YEMbIX MAaTepUajoB U TOTOBBIX
U3JIeIN»  TpenojiaBaTeleM OILIEHMBAETCS CIOCOOHOCTh  ONpPENeNsITh TIJyOMHY KOPPO3MOHHBIX
pa3pyluIeHU MEeTalIOB IPU Pa3IHMUHbIX YCIOBHSIX.

[IpunnMaeTcs BO BHUMaHUE 3HAHUSA 00yUYaIOIIUMHUCS:

- OCHOBHBIE HCTOYHHKH KOPPO3MOHHOTO BO3JIEUCTBHS HAa KOHCTPYKIMOHHBIE MAaTepuaibl, KOHLECHIUIO
KOMILUIEKCHOTO 00ECIeYeHUSI 3alMThl MATEepPUaIOB OT KOPPO3UH.

HaTMYUEe YMEHHUS

- OLCHMBATh XapakTep BIHSHUA OKPYKAIOWIEH WM MPOU3BOJCTBEHHOW CpEIbl HA 3aKOHOMEPHOCTHU
TE€UEHUsI KOPPO3UOHHBIX IIPOLIECCOB;

BJIaJICHUE HABBIKAMU

- OIpEeIENICHNs CKOPOCTU KOPPO3UH JTaOOPATOPHBIMU METOAAMH.

Kpurepun onennBanusi ypoBHsi chopmupoBanHoctr komnereHiun IK-16 npu ycTHBIX OTBeTax
Ha TPAKTHUECKUX 3aHATUSX U BHINOJHEHHHM KOHTPOJBHBIX paboT. OleHHBaeTcs yMEHHE BBIOJIHATH
3aaHusA, aHaJIOTMYHBIC CIICAYIOIIM!

1. Maruuif ¥ UMHK KOPPOIUPYIOT B MOPCKOH BOJAE MO DJIEKTPOXHUMHUYECKOMY MEXaHU3MY C
IUIOTHOCTBIO KOPPO3HOHHOTO TOKA 1 xopp = 0,034 A/M%. Kakoil U3 Meraios Koppoaupyet OwicTpee?
OTBeT TWOATBEPAUTH pacueTaMu TIIYyOMHHOTO TOKaszaTensi CKOpOCTH Koppos3wu. K kakoil rpymme
KOPPO3MOHHOW CTOMKOCTH OTHOCSATCSA dTH MeTauibl?  Kakoil Oamn  gecsaTHOaUTbHON — IIKaTbI
KOPPO3UOHHOW CTOMKOCTH COOTBETCTBYET UM? PaccunuTarh 11 HUX MAcCCOBBIM MOKA3aTelNb lyaec CKOPOCTH
KOPPO3HH.
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2. CocTaBuTh CcXeMy KOppO3MOHHOro ['D, BO3HHMKAIOLIEr0 MpPH KOHTAKTE >KEIE3HOM JieTanu
mwiomanso 10 cM® co CBHHIIOBOW B PacTBOPE CEpHOH KUCIOTHL HarmcaTh ypaBHEHHS SIEKTPOIHBIX
MIPOLIECCOB M CYMMapHOW peakIuu mpolecca Koppo3uu. BeraucauTs 00bEMHBIN 1 BECOBOM MOKa3aTeNIH
KOppo3uH, eciiv 3a 40 MUHYT B IpoIiecce KOppo3uu BbiaemiIoch 0,8 cm® rasa (n.y.).

3. [loueMy B KOHCTPYKILMSIX, OMBIBAEMbIX BOJIOW, HE CJEIyeT OJHOBPEMEHHO MPUMEHSTH JeTalu
U3 JKele3a M aIIOMUHUEBBIX cruiaBoB? IlpuBeanuTte cxemy KOppO3HH B Cilydae HEOPEKHOM IKCIUTyaTaluu
Takux jaeraieil. CocTaBbTe 3JIEKTPOHHBIE YPaBHEHUS aHOJHOTO M KaTOJHOTO MPOLIECCOB.

[ToyHBII OTBET Ha OJUH BOIIPOC 33JIa4M COOTBETCTBYET IMOPOrOBOMY YPOBHIO CPOPMHUPOBAHHOCTHU
KOMITIETEHIIMH Ha JJAaHHOM d3Tare ee ()OpMUPOBAHMUs, IOJHBIA OTBET HA OJIMH BOIPOC M YACTUYHBIA OTBET
Ha BTOpPOM — MPOJABUHYTOMY YPOBHIO; IPU MOJHOM OTBETE€ HA BCE BOIPOCHI 33/1aud — HTAIOHHOMY
YPOBHIO.

D@opMON IPOMEKYTOUYHOM aATTECTALMU IO JAHHOM IHUCIUIUIMHE SBJISETCA 3a4€T C OLICHKOM,
ornleHUBaeMbIii 1o mpuHATOM B HUY «MDBDW» yerhipexOaiibHON cucteme: "oTimaHo", "xopormio",
"yA0BIIETBOPUTENBHHO", "HEYIOBIETBOPUTEIHHO".

3aueT no AMCUUILIMHE POBOJUTCS B MUCbMEHHOM (opMe.

Kputepuu oniennBanust (B COOTBETCTBUU C MHCTPYKTHUBHBIM ucbkMoM HIY MOBU ot 14 mas 2012
roza Ne 1-23):

OLeHKH «OTIUYHO» 3aCTYKUBAET CTYJEHT, OOHAPYKHUBIIMIA BCECTOPOHHEE, CUCTEMATHUECKOE U
riyOOKOe 3HaHME MAaTepHajOoB W3YUYEHHOW IUCIMIUIMHBI, YMEHHE CBOOOJHO BBINONHATH 3aJaHHS,
MIPEAYCMOTPEHHBIE TPOrPaMMO, YCBOUBIIUKM OCHOBHYIO M 3HAKOMBIU C JONOJIHUTEIBHON JIUTEPATYPOH,
PEKOMEH/I0BaHHOW palouell mporpamMmon AMCUMIUIMHBL, HPOSBUBIIMN TBOPYECKHE CIOCOOHOCTH B
MOHUMAaHUM, H3JIOXKEHHUH U HCIOIb30BAaHUM MATEPUajIOB HW3YYEHHON JUCHUIUIMHBI, Oe3ympeyHo
OTBETHBIIMK HE TOJBKO HA BOMPOCHI OWJIETa, HO M Ha JOMOJIHUTEIbHBIE BOIPOCH B paMKax paboueii
[IPOrpaMMbl IUCLMILIAHBI, IPABUIBHO BBITOJIHUBIINN IPAKTUYECKUE 3a/IaHHE.

OneHKN «XOpOIIO» 3acIy)KHWBaeT CTYIEHT, OOHapyXMBIIMHA IIOJIHOE 3HAHWUE MaTepuaia
M3yYEHHOHN NHUCLUUIUIMHBI, YCIEUIHO BBITOJHSIOIUN IPEIyCMOTPEHHbBIE 3a/JaHUs, YCBOUBIINI OCHOBHYIO
JTUTEPaTypy, PEKOMEHIOBAHHYIO pabodeil mporpaMMoN JUCIUILIMHBI, MOKAa3aBIIEMY CHCTEMATHYECKUN
XapakTep 3HaHWH M0 JAUCIMIUIMHE, OTBETUBIIEMY Ha BCE BOINPOCHI OMIIETa, MPABUIBHO BBINOJIHUBIIEMY
MIPaKTUYECKHE 3a/l1aHue, HO AOMYCTUBIIEMY IIPH 3TOM HENPUHIUIHAIBHBIE OIINOKH.

OneHKN «yJOBIETBOPUTENbHO» 3aCHYyKMBAET CTYACHT, OOHApYKUBIIMKH 3HaHUE MaTepuaia
M3y4YEHHON NUCIMIUIMHBI B 00BbeMe, HEOOXOAMMOM JUTsl ajbHEenIel yueOnl U peacTosieid paboThl 1Mo
npodeccur, CHpaBISAIOUIMICS C BBINOJHEHHEM 3aJJaHUH, 3HAKOMBI C OCHOBHOW JIMUTEpaTypoH,
PEKOMEH/I0BaHHOM paboyeil mporpaMMoi IUCHUIUIMHBI; JOMYCTUBIIMM IOTPEIIHOCTh B OTBETE Ha
TEOPETUYECKHE BOMPOCHl W/WIM TPH BBHINOJHEHUM MPAKTHUECKUX 3a/JaHuil, HO oOnazaroimuit
HEO0OXOIMMBIMU 3HAHMSIMU JUISI MX YCTPaHEHUs 1OJ pPYKOBOJCTBOM MPENoaBaTeis, MO0 HENPaBUIbHO
BBINIOJTHUBLIEMY IPAKTUYECKOE 3aJaHue, HO IO YKa3aHWIO IpENojaBaTelis BBIIOJHUBIINM ApYyTHe
MPaKTUYECKHE 3a/laHus U3 TOTO XK€ pa3jiena JUCIUIUINHEI.

OneHka «HEYIOBJIETBOPUTENIBHO» BBICTABIAETCS CTYAEHTY, OOHApyXHBILIEMY Cepbe3HbIE
poOesbl B 3HAHUSIX OCHOBHOI'O MaTepuaia M3y4eHHON NUCHUIUIMHBI, JOMYCTUBIIEMY MPUHIUIHAIBHBIE
OLIMOKHM B BBINOJIHEHUH 33JaHU, HE OTBETUBIIEMY Ha BCE BOIIPOCH OUJIETA U IOTIOJHUTENIbHBIE BOTIPOCHI
U HENpaBWIbHO BBINOJHUBIIEMY IPAKTHUECKOE 3a/JaHue (HEMPaBWJIbHOE BBIMIOJIHEHUE TOJIBKO
IIPAKTUYECKOIO  3a/JlaHusl HE SBIIAETCA OJHO3HAYHOW TPUYMHOM I  BBICTaBJICHMSI OLIEHKH
«HEY/IOBJIETBOPUTENBbHO»). Kak mpaBuio, olleHKa «HEYIOBIETBOPUTEIHHO CTABUTCS CTYJI€HTaM, KOTOPbIE
HE MOTYT IPOJOJDKHTH O0y4deHHE MO 00pa3oBaTeIbHON Mporpamme 0e3 JOMOJHUTENBHBIX 3aHATHI MO
COOTBETCTBYIOLIEH NUCHUIUIMHE (POPMUPOBAHUS U PA3BUTHS KOMIIETEHIIMM, 3aKPEIUIEHHBIX 3a JaHHOU
JUCIUMIUIMHON). OneHKa «HEyAOBIETBOPUTENIBHO» BBICTABIISIETCS TAKXKE, €CIM CTYACHT: IIOCJIE Hayala
3ayeTa OTKa3ajcs ero caaBaTh WM HapyIIWJ MpaBWIa clayM 3adyeTa (CIHChIBa, MOJCKa3bIBal, 0OMaHOM
IBITAJICS TOTYYUTH 00JIee BHICOKYIO OIIEHKY U T.].).
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3a4E€THYIKO KHWXKY CTyAeHTa U NPpUNoXeHno K AUMJIoOMY BbIHOCUTCA OLEHKA 3a4eTa Mo

aucuuniuvHe 3a 3 cemMecTp.

6.3 TunoBble KOHTPOSbHbIE 3afaHUA UNM UHble MaTepuanbl, Heobxoaumblie AN
OLUEeHKW 3HaHWW, YMEHUW, HaBbIKOB WU (MNKU) onbiTa [EATENbHOCTMH,
Xapakrepusyrwmx atanbl OpMUPOBaHMUA KOMMNETEHUUN B npouecce OCBOEHUA
obpasoBaTesnibHOW NporpaMmmbl

Bormpocs! o ¢popMupoBaHUIO U Pa3BUTHIO TEOPETHUECKUX 3HAHUH, TPETYCMOTPEHHBIX KOMITETEHIUSIMH,
3aKpEeIJICHHBIMU 32 AUCLUILTMHON (IpUMEpPHBIE BOMPOCHI MO JEKIMOHHOMY MaTepHany TUCIUIUINHEI):

BOoo~NoGa~WONE

-
-

22

0.
. Kakue npubopsbl HcIosib3yIoT IpU BBHIIOJHEHUH JIAO0OpaTOpHON paboThI?
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

UTto Ha3bIBaeTCsI XMMUYECKOM KOppo3uei?

Uto Ha3bIBaETCS ra30BOil KOPPO3UEH?

Uro sBIsETCSI KPUTEPUEM BO3ZMOXKHOCTHU IPOTEKAHUS Ta30BOM KOPPO3UH?

Kak xnaccuuuupyror miaeHKy Ha MeTaiax 1o ToJImuHe?

[1o xkakoMy ypaBHEHUIO ONPEIEIIAIOT SHEPTUIO aKTUBALIUN?

Kak Bnusier Temneparypa Ha CKOPOCTb OKUCIICHUS YTIASPOAUCTOM cTamu?

JI71st KaKMX METaJUIOB BBITIOIHSETCS JIMHEHHBIN 3aKOH POCTa TUICHOK?

J1J1 KaKuX METaJJIOB BBIMIOJIHAETCS TapabOIUYECKHil 3aKOH pOCTa IIEHOK?

JI1g KakuXx IJIEHOK XapaKTEepHO IMOSIBICHHUE LIBETOB M00EXanocTu?

Kakum 06pa3oM moAroraBianBaroT 00pasiibl K BHIIOTHEHUIO JIa00paTOPHOM paboThI?

KakoBa TosHa OKCHIHBIX IIJICHOK Ha XkKese3e?

Kak paccuuTbIBaloT CKOpPOCTh ra30BOil KOppo3uu?

Yro noka3plBaeT ypaBHeHUue AppeHuyca?

Kakue MmexaHn3Mbl pocTa IJIEHOK BbI 3HaeTe?

B kakux ciydasx BBIIOJHSETCS JTOTapu(pMUUECKHM 3aKOH pocTa IIEHOK?
B kakux cimyyasix BBIIOJIHAETCS CTETIEHHOMN 3aKOH pOCTa IIJIEHOK?
[Tosicaute cyTh ypaBHEHUs DBaHCA.

Kakue nneHku sBIsS0TCS HE BUAUMbBIMU?

Kakue mieHku sBIsA0TCS BUIUMBIMU

B kakux cpenax HaOmogaeTcsa XuMuueckast Kopposus?

. SIBnsieTcs nu ra3oBas KOppO3Us JTOKAIBbHOU?
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

KakoBa ocHOBHasi MprUYMHA XUMHUYECKON KOPPO3HH METAILIIOB?

Jaiite onpeneneHue ;KapoCTOMKOCTH METAJLIOB U CILUIABOB.

[aiite onpeneneHune ;kaponpovyHOCTH METAJUIOB U CILUIABOB.

Kakue dakTops! BIUAIOT Ha ®KapOCTOUKOCTh cTan?

[TpuBenuTe ycaoBHe CIJIOUIHOCTHU TIEHOK?

JI1 KakuX METaJIOB BBINIOJIHAETCS YCIOBHE CIJIOIIHOCTH?

Kak MOXHO MOBBICUTH KAPOCTONKOCTh METAJIOB U CILJIABOB?

UYem onpenensercs CKOPOCTbh XUMUYECKON KOPPO3UH B YCTAHOBUBLIEMCS pEeXUME?
UYewm omnpenensieTcsi CKOpOCTb XUMUYECKOM KOPPO3HH NPYU KMHETUYECKOM KOHTPOJIE mpouecca?
Kaxue mMeTasuibl MOBBILIAIOT XKApPOCTOMKOCTD CTaIE?

Kak Bnusier yriepos Ha xKapOCTOMKOCTh CTAJICH?

Kak BnusieT cTpyKkTypa cTajieil Ha UX KapOCTONKOCTbH?

[TosicHUTE CYTH TpEX TEOPHUN KAPOCTOMKOTO JIETUPOBAHMS.

Kakum 00pa3oM noAroraBiauBaioT 00pasiibl K BHITOJHEHUIO Ja00paTOpHOM paboThI?
Kaxue npubops! HCHIONIB3YIOT NP BHIMOJIHEHUH Ja00paToOpHOil paboThI?

Kakue nokaszarenu UCONb3yIOT NIPU OLIEHKE ra30BOH KOppo3uun?
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39. Kak paccuuThIBarOTCsl MacCOBbIE ITOKa3aTean Koppo3uu?
40. Kak mepeiT OT MacCOBBIX MOKa3aTeNlel KOPPO3uH K TITyOUHHOMY?

Bomnpocel o nproOpeTeHnIo U pa3BUTHE MPAKTHYECKUX YMEHHH, TPEyCMOTPEHHBIX KOMIIETCHIIUSMH,
3aKpeIUICHHbIMU 3a JUCLUIUIMHON (IIpUMeEpBI BOIIPOCOB K MPAKTHUECKUM 3aHATUAM, JJa00OpaTOPHBIM
paboTam)

1.CocraButh cxXxeMy KOppO3HMOHHOro ['D, BO3ZHHUKAIOLIEr0 IpU KOHTAKTe >KEJIE3HOW JeTallu
miomageio 10 cM® ¢ HHUKENEBOH B PacTBOPE COJSHON KHCIOTHL HammcaTs ypaBHEHHS 3ICKTPOIHBIX
IIPOLIECCOB M CYMMApHOM peakLuu Ipolecca Koppo3uu. Berauciants oObEMHBIN U BECOBOM ITOKa3aTeln
KOPPO3HH, ecitr 3a 20 MHHYT B IpoLiecce KopposuH Bbeiiock 0,3 cM® rasa (1.y.).

2. CocraBUTb CXEMy KOPpPO3HOHHOro [I'D, BO3HMKAIOILEro MpH KOHTAKTE KEJIE3HOW JAeTaln
mromageio 20 ¢cM? ¢ TOBEPXHOCTHIO OJNOBA B PACTBOPE CONAHONM KHCIOTHL Harmicath ypaBHeHHs
JIEKTPOAHBIX MPOLIECCOB M CYMMapHOW peakLMU Ipolecca KOppo3uH. BpluuciuTh BecoBOi U
TTyOHHHBI OKA3aTENN KOPPO3UH, €CIIH 3a 2 Yaca MoTeps MACCHI XKeJIe3HOil getanu cocrasmia 4107 r.
[InoTHOCTS kemne3a paBHa 7,9 r/em’.

3.CocTtaBuTh CcXeMy KOpPpO3WOHHOTO ['D, BO3HHKAIOMIET0 MpPHU NOBPESKICHWU CIOS MEAW Ha
cTanbHOI nerTamn, Haxomsmieiics B kucioit cpene (HY). Ilmomams moBpexmenns cocrapmser 15 cm?,
Hanmcate ypaBHeHHS 3JEKTPOIHBIX MPOIIECCOB M CYMMapHOW PEaKIMH MPOLecca KOPPOo3uu. BeraucauTsb
0GBEMHBIH 1 BECOBOIT ITOKA3aTe/IM KOPPO3UH, ecii 3a 0,5 yaca B MPOIecce KOppo3HH BRIETHIOCH 0,6 e
rasa (u.y.).

4. CocTaBUTh CXE€My KOpPpO3MOHHOro ['D, BO3HMKAIOLIEro NpH MOBPEKIACHUU CIIOS MEIu Ha
CTANIbHON JeTanu, Haxosuieiics B kucroi cpexe (HY). Ilnomans moBpexaeHus cocTaBiser 25 eM?.
Hanucatpe ypaBHEHHs 3J€KTPOIHBIX IPOLIECCOB U CYMMapHOM peakuu Ipolecca Koppo3uu. Berauciuth
00BEMHBII M BECOBOH ITOKA3aTEIN KO?pOBI/II/I, eciu 3a 1,5 yaca morepst Macchl keles3a cocraBuia 2,8- 107
r. [TnotHOCTH *ene3a paBHa 7,9 r/cm”.

5. PaccunTaTh OTPHIATENBHBIH U TIOTOKUTENbHEIA MacCOBEIA Ky, Ty6uunslii K,, 1 06beMHbIit
K, mokasarenu KOppo3uH METAJUIOB IO JaHHBIM TaOnHIbl. ATMOC(hEpHOE JaBICHHE BO BCEX CIydasx
paBHO 10° IMa.

JlaHHBIC 111 pacueTa Mmoka3aTesiell CKOPOCTH KOPPO3UHU

Oo0bem
Cocras Temneparypa
N MeTamnun S'g T, yac MPOAYKTOB Am,r HOTIOMEHHOTO OKHCJIEHHUS
n/n cM ’ : ’ KHCJI0Poaa ?
OKHCJIEHUSI K
Vo a1
1 2 3 4 5 6 7 8
1 Mn 100 8 MnO - 2,5 1273
2 Cr 100 20 Cr,0; - 50 673
3 Ni 1000 100 NiO +20,0 - 1173
4 Cu 1000 13 CuO -30,0 - 673
5 Mo 50 4 Mo,0; -40,0 - 1073
6 Zn 150 100 Zn0O +20,0 - 673
7 Ni 80 12 NiO - 2,0 1073
6. OI.IGHI/ITI) CIIJIOIIIHOCTDb IIJICHOK, O6pa3yeM]':>IX Ha MOBEPXHOCTHU MCTaJ1JIOB
BBICOKOTEMITEPATYPHOI KOPPO3HUH.
I[aHHBIC IJId pacucTa yCJI0OBU CINIOIMHOCTHU INICHOK
1 Co CoO 8,80 6,20 5 Mo MoO; 10,23 4,6
2 Co C0,04 8,80 5,18 6 Nb Nb,Os 8,56 4,7
3 Co Co30,4 8,80 6,10 7 Nb NbO, 8,56 5,98
4 Cr Cr,0; 7,16 521 8 Nb NbO 8,56 7,26
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Borpocsl 110 3aKperieHn0 TEOPETUYECKUX 3HAHNUN, YMEHUHN U IPAKTUYECKUX HABBIKOB,
NPEIYCMOTPEHHBIX KOMIIETCHIIUSAMH (BOIIPOCHI K 3aUETy)

3HayeHre KOPPO3NOHHON HAyKH B HAPOJIHOM XO3SHCTBE.
Knaccugukarus KOppo3uOHHBIX IPOLIECCOB.
Metonbl KOppO3HMOHHBIX UccienoBaHui. [loka3arenu ckopocTu KOppoO3uu.
XuMuuecKast Koppo3ust MeTaioB. TepMoJMHAMUKA I'a30BOi KOPPO3UH.
VYcnoBue CIUIONIHOCTH OKCHJIHBIX IUIEHOK.
@®axTOphbl, BAUSAIOLUIUE HA CKOPOCTh Ia30BOM KOPPO3HH.
JKapocToiikocTh 1 KaponpoYyHOCTh METAJJIOB.
3amuTa METauIoB OT ra30BOM KOPPO3HUH.
DneKTpoxuMHuIecKast Kopposzus. Mexanusm.
. Koppo3us ¢ BogopoiHo# aenonsipuszanuei.
. Koppo3us ¢ kucnopoaHoit aenossipusaimei.
. ITaccuBanus meramioB. Teopus maccuBaluu.
. Koppo3usi B ecTeCTBEHHBIX YCIOBUSX.
. ATmMocdepHast koppo3us. O6mas xapakrepuctuka. PakTopsl. MeTo/ bl 3aIIUTHI.
. Mopckas koppo3usi. Obmas xapakrepuctuka. @akTopsl. MeTO bl 3a1UTHI.
. ITonzemuas koppo3zus. O61as xapakrepuctuka. @akTopbl. MeTo/1bl 3aIUTHI.
. Koppo3us noz neiictBuem OnykJ1atouX TOKOB. MeTO/bI 3alllUTHI.
. Kimaccudukaryst METOI0B 3aIUTHI OT KOPPO3HH. 3aMTUTHOE ACHCTBHE, 3aITUTHBINA dPPEKT.
. MeTozp! yaneHust OKUCIUTENS U3 KOPPO3UOHHOM CPEIbl.
. KaToquble 1 aHOJHBIE MHTHOUTOPBI KOPPO3UH.
. CmemanHble MHTMOUTOPHI. JleTyune MHrMOUTOPBI.
. Karonnas 3amuTa OT BHEIIHEr0 HCTOYHUKA TOKA.
. IlporekTopHas 3amuTa.
. AHO/IHas 3alMTa OT BHELIHET0 HCTOYHMKA TOKA.
. MeTamnuueckue 3aluTHbIE TOKPBITHSL.
. Hemerannuueckue 3aliuTHbIE TOKPHITHS: JIAKOKPACOYHBIE, YMAJIEBbIE.
. ITommmepHbIE 1 METAJUIIIOIMMEPHBIE TTOKPBITHS.
. Koppo3uoHHas cTolKoCTh kene3a. JKenezoyrinepoaucTeie CIIaBbl: CTalu, YyT'yHBI.
. Hep>kaBerolue XpoMHCThIE 1 XpPOMOHHUKENEBbIE cTanu. MapKupoBKa.
. MexkpucTananueckas Koppo3usi HepskaBerouux craieid. CriocoOsl MpeoTBpaleHHs.
. Koppo3noHHas cTOMKOCTb MEU U €€ CIIABOB.
. Koppo3noHHast CTOWKOCTb HUKEJS U €T0 CIUIABOB.
. Koppo3noHHas cTOMKOCTh aJIFOMUHMSI U €70 CIUIABOB.
. Koppo3noHHas cTOMKOCTh TUTaHA U €T0 CILIABOB.

ROoO~NO~WNE

WWWWWRNNRNNNMNNNNNRPEPRRERR R R B R
BEONPOOCONOURARWNRPROOOMNODUIRNWRNREO

6.4 MeToguuyeckne matepuansl, onpeaensiowme npoueaypbl OLeHUBAHUS 3HAHUN,
YMEHUW, HaBbIKOB U (UNN) onbiTa AEATENbHOCTU, XapaKTepusylLwmx 3Tanbl
dopMMpoBaHUA KOMNeTeHLUN

[Tponietypsl OlleHMBAaHUS 3HAHUM, YMEHUH, HABBIKOB, XapaKTEpU3YIOIUX 3Tanbl (GOpMUPOBaHUS
KOMITETEHIINM, H3JI0KEHbl B METOAMYECKUX PEKOMEHJAIUSAX MO HM3YyYEHHUIO IUCHUIUIMHBI «llumeBas
XMMHUSI», B KOTOpPBIE BXOJAT METOJMYECKHE PEKOMEHJALMHU K BBIMOJIHEHUIO U 3aIIUTE JIAOOPATOPHBIX
pabot (npuinoxenue k Hactosuei PIT/T).
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7. MNepe4yeHb OCHOBHOW WU [OMOJSIHUTENIbHOM Yy4eOHOW nuTepaTypbl, Heobxoaumon Ans
OCBOEHMA AUCLIMMIIUHDI

a) OCHOBHAsI JIUTEPaTypa

1. [TomoBa, A.A. Metozpl 3amuThl OT Koppo3uu. Kypc neknuit [ DnekTpoHHbIN pecype] : yaeOHoe
nocobue. — OnekrpoH. maH. — CII6.: Jlams, 2014. — 272 c¢. — Pexum npocrymna:
http://e.lanbook.com/books/element.php?pll_id=50169 —3ari. ¢ skpaHa.

2. Jlazytkuna, O.P. Xumuueckoe COMpOTUBJICHHE U 3alllUTa OT KOpPpo3uu : ydeOHoe mocobue /

O.P. Jlazytkuna; MunucrepctBo oOpazoBaHuss U Hayku Poccuiickoit ®enepaunu, YpanbCkuit
dbenepanbHplil yHUBEpcUTET UMeHH riepBoro [Ipesunenta Poccun b. H. Enbnuna. - ExkatepunOypr
: I3narenscTBO Ypansckoro ynuBepcurera, 2014. - 141 c.: mi., Tabn., cxem. - bubauorp. B KH.. -
ISBN 978-5-7996-1157-6; To xKe [DnexTpoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=275812

0) 10TOTHUTEIbHASI JIUTEPATYypa

1. Koppo3uoHHas CTOWKOCTH OOOPYHOBaHUS XUMHYCCKHX NPou3BOACTB: CrocoObl 3amIuThI
00opysoBaHusl OT KOPpO3uH : crpaBoyHoe pykoBoacTBO / A. M. Cyxortun, E. U. Uekynaesa, B.
M. KusxeBa, B. A. 3aiiues u ap. ; nox pen. b. B. Crpokana, A. M. Cyxoruna .— JI. : Xumus,
1987 .— 279, [2] c. : um. — 1.30.

. Tydanos, . I'. Koppo3noHHasi CTOWKOCTh HEPKABEIOUIUX CTaJIed, CIUIABOB U YUCTHIX METAJIOB :
cupaBoynuk / J. I'. TybanoB .— U3n. 5-e, non. u nepepad. — M. : Meramnyprus, 1990 .— 319,
[2] c.:mn. — 1.70.

3. BunorpanoBa, C.C. Pacyer moka3zatenell KOppO3MH METAJIOB U IMApaMETPOB KOPPO3HOHHBIX
cucreM: yuebnoe mocobue / C.C.Bunorpamosa, P.A.Kaiinpukos, b.JI. Xypasies ;
MunucrepctBo obOpazoBanuss U Hayku Poccum, DenepanbHOe TOCYJapCTBEHHOE OMOIKETHOE
0o0pa3oBaTeNbHOE YYPEXKACHHUE BbBICIIErO0 IpodeccuoHanbHOro obpa3oBanus «KazaHnckuii
HAI[MOHAJIbHBIA UCCIIE0BATEIbCKUNA TEXHOJIOTMYECKUM yHUBEpcUTeT». - Kazanp : M3marenscTBo
KHUTY, 2013. - 176 c. : un.,ra0i., cxem. - ISBN 978-5-7882-1362-0 ; To xe [DAeKTpOHHBIHA
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=258747

4. CemenoBa, U.B. Kopposuss u 3ammra ot koppo3uu / W.B.CemenoBa, I''M. ®nopuanosuu,
A.B. Xopommunos. - 3-e u3n., nepepad. u gon. - M. :®usmarnur, 2010. - 416 c. - ISBN 978-5-
9221-1234-5 ; To xKe [DnexkTpoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68857

5. Haymos, C.B. MarepuanoBenenue. 3ammra OT KOPpPO3UU : YYEOHO-METOAMYECKOe Tocodue /
C.B. Haymos, A.f. CamyunoB ; MuHuctepcTBo oOpa3zoBaHus M Hayku Poccum, dexnepanpHoe
TOCYJapCTBEHHOE OI0/DKETHOE O00pa30BaTEIbHOE YUYPEXKJICHHE BBICHIETO MPO(ECCHOHATHEHOTO
oOpa3zoBanus «Ka3aHCKHIl HallMOHAJIBHBIN UCCIIEA0BATELCKUN TEXHOJIOTUYECKUN YHUBEPCUTET.
- Kazans : U3garensctso KHUTY, 2012. - 84 c. : un., tabu., cxem. - ISBN 978-5-7882-1280-7 ;
To xe [Dnekrponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=259080

N

8. MepeyeHb pecypcoB WMH(POPMALNOHHO-TENIEKOMMYHUKALMOHHON ceTu «UHTepHeT»
HeobOXoAUMbIX ANl OCBOEHUSI AUCLMUMIIUHbI

http://www.okorrozii.com/ Ha caiiTe mpeacTaBieHbl B TOJHOM 00beME TEOPETUUCCKUE M MPAKTUUSCKHE
CBEJICHUS O KOPPO3HOHHOM Pa3pyIICHHH U CIIOCO0ax 3alUThl OT HETO.
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9. MeToanyeckue YKazaHuAa ans oquarou.wlxcn no oCBOEeHN0 ANCUNMIINHDbI

JlucuuIinHa peycMaTpUBaeT JEKIUU OJJMH Pa3 B JIBE HE/IENH, IPAKTHYECKUE 3aHATHUS O/IUH pa3
B JIBC HEJCIM W YEThIpPe 4YeThIPeXuyacoBble JabOpaTopHbe PabOTHl M OJHY JBYXYaCOBYHO pPaboTYy.
N3y4yenune Kypca 3aBepIaeTcs 3a4eTOM.

VYcnemnHoe u3ydeHne Kypca TpeOyeT MOCeIIeH s JeKIUi, akTHBHOW pabOThl Ha MPAaKTHYSCKHX
3aHATHAX W J1a0OpaTOpHBIX paboTax, BBHINOJHEHUS BCceX Yy4YeOHBIX 3aJaHUil IpernojaBaTels,
O3HAaKOMJICHHUs C OCHOBHOM M JIOTIOJIHUTEILHOM JINTEPATypOil.

Bo BpeMs JIeKIMHU CTYICHT JOJKEH BECTH KPAaTKUH KOHCIIEKT.

PaboTa ¢ KOHCIIEKTOM JICKLIMIT TPEIoIaraeT MpoCMOTP KOHCIIEKTA B TOT )K€ JCHb ITOCIIEC 3aHITHI.
[Ipu >TOM HEOOXOAMMO IOMETHTH MAaTepUallbl KOHCIIEKTa, KOTOPBIC BBI3BIBAIOT 3aTPYIHEHUS JUIS
noHuManus. [Ipu 3ToM 00y4arONIMIACS JTOJKEH CTapaThCsl HAWTH OTBETHI HA 3aTPYIHUTEIBLHBIC BOIIPOCHI,
UCTIONIB3YS PEKOMEHIyeMylo JuTeparypy. Ecim emy caMocTOATeNnbHO HE YAaloch pa3odparbesi B
Matepuaie, HeoOXoauMo c(hOpPMYIHPOBATH BOMPOCHI U OOPATHTCS 3a MOMOIIBIO K IPENOoJaBaTeNlio Ha
KOHCYJIbTAI[MH WM ONvKaiIeil JeKuu.

OOyuaromemycss HEOOXOAMMO PEryJsipHO OTBOAMTH BpeMs JJisi TOBTOPEHUS TMPONACHHOTO
Marepuaa, poBepsisi CBOM 3HAHHS, YMEHUS M HABBIKH 110 KOHTPOJIBHBIM BOIIPOCAM.

IIpakTnyeckue (CeMHHAPCKHE) 3aHATHSA COCTABSIIOT BaKHYK YacTh MPOECcCHOHATBHON
MOJrOTOBKK  CTYAEHTOB. (OCHOBHasl 1eJIb IPOBEAEHUS] IPAKTUUYECKUX (CEMMHApCKUX) 3aHATHH -
(bopMHUpOBaHKE Y CTYICHTOB aHAIUTUYECKOT0, TBOPUECKOTO MBIIUIEHHS ITyTEeM IPHOOPETEHUs IPAKTUYECKUX
HaBBIKOB.

Mertoanyeckue ykazaHusl K NMPaKTUYECKUM (CEMUHAPCKUM) 3aHSTUSAM IO TUCLMILIMHE Hapsly ¢
pabodeili mporpaMMoil W TpapUKOM YYeOHOTO IpoIecca OTHOCATCS K METOAMYSCKHM JIOKYMEHTaM,
OIpeIeJIAIOLIM YPOBEHb OPraHU3allui U KauecTBa 00pa3oBaTeIbHOIO Mpolecca.

Conepxkanne TpakTUUeCKUX (ceMuHapckux) 3aHatuii (Qukcupyercs B PIIJI B pasmene 4
HACTOALLEH POrpaMMBbl.

Baxneiimeil cocrapinstomiei 000 (GopMbl MPaKTUUECKUX 3aHATHH SBISIOTCA YNPaKHEHUS
(3amanus). OcHOBa B yNpakKHEHUM - MPUMEpP, KOTOPBIN pazOupaeTcs ¢ MO3UIMHA TEOPHH, Pa3BUTOH B
nexuuu. Kak npaBuiio, OCHOBHOE BHUMaHue yaenseTcss (OpMUPOBAHUIO KOHKPETHBIX YMEHH, HaBBIKOB,
YTO M ONpeJeNsieT COAEp)KaHUE JEeATeNbHOCTH CTYIEHTOB - pELIeHHE 3ajad, rpaguueckue padoThl,
YTOYHEHHE KaTeropuil U MOHATUI HAYKH, SIBISIFOIIMXCS MPEANOCHIIKOM MPaBUILHOIO MBIIIJIEHUS U PEYH.

[TpakTHyeckue (ceMUHAPCKUE) 3aHATHUS BBIOIHSIOT CIEIYIOIIUE 3a/1auu:

CTUMYJIMPYIOT PETryJIspHOE H3YYE€HHE DPEKOMEHIyEeMOM JHTEepaTypbl, a TaKK€ BHHUMATEIbHOE
OTHOILIEHUE K JIEKITUOHHOMY KYpCY;

3aKpeIUIsOT 3HAHUS, IOJIyYEHHbIE B IIPOLECCE JIEKIMOHHOTO OOyYeHHUS M CaMOCTOSITENIbHOMN
paloThI HaJl TUTEPATYPOIi;

pacmupsoT 00bEM NpodecCHOHANbHO 3HAYUMBIX 3HAHUH, YMEHH, HaBbIKOB;

MO3BOJIIOT IPOBEPUTH IPABUIILHOCTD PAaHEE MOJIYYEHHBIX 3HAaHUM;

MPUBUBAIOT HABBIKM CAMOCTOSTEIHHOI'O MBIIIJIEHHSI, yCTHOTO BBICTYIICHUS;

CHOCOOCTBYIOT CBOOOJHOMY ONEPHPOBAHUIO TEPMUHOJIOTHEN;

MPEIOCTABISAIOT TPENOJIaBaTeNI0 BO3MOXKHOCTh CHCTEMAaTUYECKH KOHTPOJIHUPOBATh YPOBEHb
CaMOCTOSITENTbHON pabOThI CTYACHTOB.

[Tpu MOArOoTOBKE K MPAKTHYECKHM 3aHATUSIM HEOOXOAUMO MPOCMOTPETHh KOHCIEKTHI JEKIUN U
METOJIMYECKUE YKA3aHUsI, PEKOMEHJJOBAHHYIO JINTEPATYpPy MO JTaHHOM TeME; MOATOTOBUTHCSA K OTBETY Ha
KOHTPOJIbHBIE BOIIPOCHI.

3a 10 MUH 10 OKOHYaHMS 3aHATHUS MpeEnojaBaTesb MpoBepsieT 00bEM BBHIOIHEHHOW Ha 3aHATHU
paboThl M OTMEYAET pe3yJsibTaT B paboueM >KypHaJe.
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OcraBuivecs HEBBIIOJIHEHHBIMU IYHKTBl 3aJaHUsl IPAKTUYECKOIO 3aHATUS CTYIAEHT 00s3aH
J0JeNaTh CAMOCTOSATENIBHO.

[Tocne mpoBepku oTueTa MpenofaBaTelb MOXKET NMPOBOAUTH YCTHBIM MJIM IHCbMEHHBIH ONpOC
CTYJEHTOB JJI1 KOHTPOJII YCBOEHUS MMM OCHOBHBIX TEOPETHMUECKHMX M IPAKTUYECKHUX 3HAHUI IO TeMe
3aHATUS (CTYAEHTHI JOJIKHBI 3HATh CMBICI IOJIyYEHHBIX UMM PE3YJIbTaTOB M OTBETHl Ha KOHTPOJIbHbBIE
Bonpocsl). [Io pe3ynpTaTam MpoBEpKH OTUETA U OIIPOCA BHICTABIISIETCS OLIEHKA 33 IPAKTUUECKOE 3aHATHUE.

JlaGopaTopHble padoThl COCTABISIOT BKHYIO YacTh MPO(ECCHOHANBHON MOATOTOBKU CTYACHTOB.
OHu HanpapjeHbl Ha SKCIEPUMEHTAIBHOE MOATBEPKIECHUE TEOPETUYECKUX MOJI0XKEHUN U (OopMUpOBaHUE
yueOHBIX U MPO(ECCUOHANBHBIX MTPAKTUUECKUX YMEHUI.

BeinonHenue ctyaeHTaMu 1abopaTopHbIX padOT HapaBlIEHO Ha:

00o01IeHne, CUCTEeMATH3aIHI0, YIIyOlIeHne, 3aKpeIuieHue MOMyYeHHbIX TEOPEeTUYECKUX 3HAHUUN
10 KOHKPETHBIM TeMaM JUCLHILINH;

(dopmupoBaHrEe HEOOXOJUMBIX TPOPECCHOHATBHBIX YMEHUI U HABBIKOB;

JIMCUUIUIMHBL, IO KOTOPBIM IUIAHUPYIOTCS Ja0opaTopHble paboThl U UX 00BEMBI, ONPEAEISIOTCS
pabounmu yaeOHBIMH TUTAHAMH.

Mertoanyeckue ykazaHus [0 HPOBEAEHHUIO JaOOpAaTOPHBIX pabOT pa3padaThIBalOTCA Ha CPOK
nevictus PIIJI (I1IT) u BiIrO9aroT:

3arjlaBue, B KOTOPOM YKa3bIBaeTcs BHUJ padoThl (JJabopaTopHas), ee MOpsIKOBbIH HOMEP, 00bEM B
yacax 1 HAUMEHOBAHUE;

11eJIb paboThI;

MIPEAMET U COAEPKaHue padOThI;

000py10BaHuE, TEXHUYECKHE CPEACTBA, HHCTPYMEHT;

NOPSAJOK (T10CJIE0BATEIbHOCTD) BBINOIHEHUS pabOThI;

IpaBUJIa TEXHUKU 0€30IaCHOCTU M OXpaHbl TPy [0 JaHHOM pabote (110 He0OOXOAUMOCTH);

oOmre npaBuiIa K 0popMIICHHIO PadoOTHI,

KOHTPOJIbHBIE BOIIPOCHI U 3aJaHMS;

CIIUCOK JIUTEPATYpPHI (110 HEOOXOIUMOCTH).

Coneprxanue 1abopaTopHbIx paboT ukcupyercs B PIIL B pa3nene 4 HacTosien nporpaMmal.

[Tpu nnaHMpoBaHUU J1AOOPATOPHBIX PadOT CIENYET YUYUTHIBaTh, YTO HApsAy C BEAYIIEH LENbIO -
MIOATBEP)KICHUEM TEOPETUUECKUX IIOJIOKEHHH - B XOAE BBIIOJIHEHHSA 3aJaHUNA Yy CTYIEHTOB
bopMHUPYIOTCS TPAKTUYECKHE YMEHHUST W HaBBIKM OOpalieHust ¢ JIalopaTOpHBIM OOOPYIOBaHUEM,
anmnaparypoi u mp., KOTopble MOTYT COCTaBJIATh YacTh MPO(ECCUOHATLHON MPAKTUYECKOM MOATOTOBKH, a
TaK)Ke HCCIeoBaTeNbckue yMmeHus (HaOmojaTb, CpaBHMBaTh, AaHAJU3UPOBaTh, YCTaHABJIMBATh
3aBUCUMOCTH, JeJaTh BBIBOABI U OOOOILEHUs, CAMOCTOSITENIbHO BECTH HCCIeoBaHUEe, OQOPMIISAThH
pe3yJIbTaThl).

CocraB 3amanuil s nabopaTOpHOM pabOThI AOMKEH OBITH CIUIAHUPOBAH C TaKHUM PACUYETOM,
YTOOBI 32 OTBEIEHHOE BPEMsI OHU MOTJIN ObITh KAU€CTBEHHO BBIIIOJHEHBI OOJBIIMHCTBOM CTYAEHTOB.

Heo6xonuMbpIMu CTPYKTYPHBIMH 3JIEMEHTaMH J1a00paTOpHOI paboThl, TOMUMO CaMOCTOSITEIbHON
JeSITEIbHOCTH CTY/ICHTOB, SIBJISIOTCS MHCTPYKTAX, IPOBOAUMBIHN MperoaBaTesieM, a TakKe OpraHu3aius
00CYXJIEHUS] UTOTOB BBITIOJIHEHUS JTAOOPaTOPHOM paboTHI.

BeimonHenuto n1abopaTopHbIX pabOT MpeAlecTBYeT MpoBepKa 3HAHUM CTYJEHTOB — HX
TEOPETUYECKON TOTOBHOCTH K BBINIOJIHEHUIO 3a1aHHUS.

[Topsanok mpoBeneHUs JIaOOPATOPHBIX PadoOT B IEJIOM COBIAAAECT C IOPSAAKOM IPOBEIACHUS
MpakTU4ecKux 3aHATHI. [ToMMMO COOCTBEHHO BBINMOIHEHUS PaOOTHI JUIsl KayK10i 1ab0opaTopHOMl paboTh
IIPEyCMOTPEHA MpOLEAypa 3allluThl, B XOA€ KOTOPOM NpenoAaBaTelb IPOBOAUT YCTHBIH WIH
MMCBbMEHHBIN OMPOC CTYJAEHTOB JJI1 KOHTPOJISI TOHUMAHHUS BBIMOJHEHHBIX UMU M3MEPEHUH, MpaBUIbHON
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MHTEPIPETALMH MTOJYYEHHBIX PE3YJIBTATOB U YCBOCHUS! UMU OCHOBHBIX TEOPETHUYECKUX U MPAKTUYECKUX
3HAHUM 110 TEME 3AHATHUS.

[Tpu mOArOTOBKE K 3a4eTy € OLEHKOI B JONOJHEHNE K U3yYECHHIO KOHCIEKTOB JEKIUi, y4eOHbIX
MOCOOMH | CaiI0B, HEOOXOAMMO TIOJB30BATHCS YICOHOH JINTEpaTypoil, pEKOMEHI0BAHHOUW K HACTOSIIICH
nporpamme. [Ipu moAroToBKe K 3a4€Ty HY>KHO U3yYUTh TEOPHUIO: ONPEIECICHHS BCEX MOHATUN U MOAXObI
K OLICHMBAHUIO JI0 COCTOSIHUS TOHUMAHUS MaTepHalla U CaMOCTOSITEIbHO PEIIUTh MO HECKOJIBKY THUIIOBBIX
3amady U3 Kaxaod Tembl. llpu pemenun 3amad Bcerga  HEOOXOAMMO YMETh Kauy€CTBEHHO
MHTEPIPETUPOBATH UTOT PEIICHHUS.

CamocrositesbHasi padora cryaenroB (CPC) no nuciuiimHe Urpaer BaKHYKO POJib B XOJI€
BCEro y4yeOHOro mporecca. MeToAaudeckue MaTepuanbl W pexkoMmeHmanuu st obecriedenuss CPC
TOTOBSTCS IPETOJABATEIEM U BBIIAKOTCS CTYICHTY.

10. MNMepeyvyeHb WHGPOPMALMOHHLIX TEXHONONMU, UCNONb3yeMbIX MPU OCYLUEeCTBIIEHUMU
obpa3oBaTenbHOro npouecca NO AUCUUNNMHE, BKIOYasA nepeyYeHb MNPOrpamMmHOro
obecne4yeHnss U MHPOPMALIMOHHBLIX CMPaBOYHbIX CUCTEM (NMPU HEOO6XOAMMOCTH)

[Ipu nmnpoBeneHWH JIEKIMOHHBIX 3aHATUN TMpPEAyCMaTpPUBAETCS HCIOJIb30BAHUE CHUCTEM
MyJIbTUMEHA.

[Ipu mpoBeneHuM J1aOOPATOPHBLIX PadOT IpeaycMAaTPUBACTCS HCIIOJIb30BaHHE J1a00PaTOPHOTO
000pyI0BaHUs, MIPETyCMOTPEHHOTO METOJIOM MCCIICTOBAHHS.

11. OnucaHme maTepuanbHO-TeXHU4YeCKoM OGasbl, HeoGXxoAMMOW Ans OCyLecTBMEeHUs
oGpa3oBaTenbLHOro npowecca No AUCUMUNInHe

JleKnnoHHbIE 3aHATHSA:

Aynuropus, OCHAIlEHHAas NPE3EHTALMOHHONW MYJIbTUMEAUMHON TEXHUKON (IIPOEKTOp, SKpaH,
KOMITBIOTEP/HOYTOYK).

IIpakTHyeckne 3aHATHA 110 JAHHOW JMCLUILIMHE IPOBOAATCS B ayJIWTOPUM, OCHAILEHHOMN
MYJIbTUMEIUHHON TeXHUKOH (IIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

JlaGopaTopHble padoThl MO JaHHOW IUCIHMIIMHE IMPOBOAATCS B ydeOHOM aymutopunB-322

«JTaboparopust xumuu Ne 4y (ocHamiena mydenbHo# nedsto LV 11212, kopposuomepom Jkcrept — 004 ¢
HabOpOM JaTYMKOB, Ja0OpaTOPHBIMM IIJIUTKAMHU, TEpMOIapaMH, aMIIEpMETPOM, YCTAaHOBKOW JUIs
HAHECEHMs TaJIbBAHUYECKUX IMOKPBITHI, CEKyHJIOMEpaMH, O0pa3liaMH METaJIJIOB, IITaHTC€HIUPKYISIMHU,
He0o0X0IMMOM MMOCYZI0N U peaKTUBaMH ISl POBEIEHUS 1a00PaTOPHOTO XUMHUYECKOTI0 SKCIIEPUMEHTA).

ABTOp o
KaHIU1aT OMOJOTMYECKUX HayK, Y]
JOLEHT

3aB. kapeapoit TMO,

KaHINJAT TEXHUYECKUX HAYK, JOICHT dgs% M.B. I'onuapos

ITporpamma onoOpena Ha 3aceganuu kadeapst TMO ot 26 Hos6ps 2015 roaa, mpotokos Ne 5.

I'.B.KopoTtkoBa
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