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1. ﬂepequb nnaHnpyemMbiX pe3ynbTaToB O6y‘-IeHMF| no aumcuumniinHe, COOTHeCeHHbIX C
nnaHupyemMbiMu pe3ylsibtTatTaMm oCBOeHUA o6pasoBaTeanoﬁ nporpamMmmbi

Lenb0o ocBoeHUs] MCHMIUVIMHBI SBJIIETCS IOATOTOBKa oOOyyaromuxcsd K  HaydHO-
HCCIEA0BATENBCKOM U MPOU3BOICTBEHHO-TEXHOJIOTNYECKON IEATEIbHOCTH IO HAIIPABJIEHUIO ITOATOTOBKHU
15.03.02 TexHonoruyeckue MalIMHBl U 00OpYJOBaHHE IOCPEACTBOM OOECHEUYEeHUs ITaroB
dbopmupoBaHuss KommeTeHIUH, npeaycMoTpeHHbix PI'OC, B yacTu NpencTaBICHHBIX HIKE 3HAHWM,
YMEHUI U HAaBBIKOB.

3agayaMu JMCUMIUIMHBI SBJISIETCS M3YYEHHE MOHATUWHOTO ammapaTta JUCHUILIMHBI, OCHOBHBIX
TEOPETUYECKUX IOJIO)KEHUN M METOJIOB, IPUBUTUE HABBIKOB NPUMEHEHHUS TEOPETUYECKUX 3HAHWM IS
penieHus MpakTHIECKUX 3a/1a4.

JlucuumiinHa HarpasiieHa Ha (GopMHpOBaHHE CIEAYIOMNUX TPO(EeCCHOHATBHBIX KOMIETEHIINMN:

* [IK-1, xapakTepusyemMoil «CIOCOOHOCTHIO K CHCTEMAaTHYECKOMY H3YYEHHUIO HAay4HO-
TEXHUYECKON MH(POpMaIH, OTEUECTBEHHOTO U 3apy0eKHOr0 OIbITa MO MPO(UITI0 00ydeHHS»;

* [IK-16, xapakrepuzyemoil «yMeHHEM HNPUMEHSTh METOAbl CTAaHAAPTHBIX MCIBITAHUHN IO
ONpeeNIeHUI0 (PU3UKO-MEXaHUUECKUX CBOMCTB U TEXHOJIOIMYECKUX MOKa3aTesiel UCIOIb3YeMbIX
MaTepUaIoB U TOTOBBIX U3JIECTUIN».

B pe3ynbraTe u3ydeHus: AMCUUIIIUHBI CTYJCHT JIOJIKEH:

3HaTh:
- OCHOBbI TEOPUH KOPPO3UOHHBIX MPOIIECCOB B TAa30BBIX U KUAKUX 3JIEKTPOIPOBOIAIIUX Cpelax;
oOuue CBEJeHHs O COCTOSIHUU U U3MEHEHUH CBOWCTB KOHCTPYKLMOHHBIX MaTEPUaJIOB MO BIUSHUEM
TEXHOJIOTHYECKHUX U aHTponoreHHsIx (axkropos; (I1IK-1)
- OCHOBHBIE€ HCTOUYHUKH KOPPO3HMOHHOTO BO3/IEHCTBUS Ha KOHCTPYKIIMOHHbIE MAaTEPUAJIbl; KOHIETIIIUIO
KOMIIJIEKCHOTO 00ecTieueHus 3alUThl MaTepuanoB oT kopposuu. (I1IK-16)

YMmerb:
- BBIOMpATh KOHCTPYKLMOHHBIE MaTepuaibl B COOTBETCTBUM C KOPPO3UOHHON aKTUBHOCTHIO
TexHosjorudeckoit cpenpl; (I1K-1)
- OLICHMBAaTh XapaKTep BIUSHUS OKpYXAIOUIEH WM MPOU3BOJCTBEHHOM Cpelibl HAa 3aKOHOMEPHOCTH
TeueHUs Koppo3noHHBIX nporeccos; (I1K-16)

Baapers
- HaBBIKAMHM pacuera nokaszaTesield Koppo3uu 060pyaoBanus nuieBbix npennpustuii; (IK-1)
- HaBBIKAMHU OMPEJIENIEHUsI CKOPOCTH KOppo3uu JadboparopubiMu metogamu. (I1K-16)

2. MecTo aucumnnuHbl B CTPYKType obpasoBaTesibHOW NporpaMmmsbl

JuctunnuHa OTHOCUTCS K BapuatuBHOW wactu mucnuiuimdH b1.B.JIB.2.2 oOpa3oBarenbHoOi
[pOrpaMMbl  MOATOTOBKM OakalaBpOB 10 HAlpaBICHUIO MOArOTOBKM OakanmaBpuara 15.03.02
«TexHonornyeckue MaliuHbl ¥ 00opynoBanuey, npopuis «llumesas HHKEHEPUs MAJIbIX TPEAIPUITUI.

B cootBercTBuu ¢ yueOHBIM T1aHOM 10 HampasiaeHuio 15.03.02 «TexHosornyeckne MamuHbl 1
oOopynoBanue» nucuuiuinHa «Teopuss KOppo3uM M 3allUuTa METAUIOB» Oa3upyeTcs Ha CleayOLuX

JTUCITUTIITNHAX
b1.b.6 «Marematuka;
b1.b.14 «MarepuanoBeICHUE;
b1.b.16 «Metponorus, cTaHaapTH3aUs U CepTUDUKAITINY,
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B1..17
B1.B.0J.4
B1.B.OJ.7
B1.B.OJ1.9
B1.B.OJ.10
B1.B.OJ.13
B1.B.JIB.2.1

«MexaHnKa JXHUIKOCTH U Ta3ay;

«brooprannyecKkue OCHOBBI MUILIEBBIX BEMIECTBY;
TexHomorn4eckoe 000pyI0BaHNE MUIIEBBIX TPOU3BOICTBY;
«IInmeBast XuMuI»;

«TexHOXUMUYECKUI KOHTPOJIb TPOU3BOACTBAY;
«TeopeTndyeckrne OCHOBBI (PU3UKO-XMMUYECKOTO aHATN3ay;
«Teopernyeckre OCHOBBI HEOPTAHUYECKOU XUMUN.

3HaHMS, YMEHUS U HaBBIKH, IOJIyYEHHBIE CTYJIEHTAaMU B IPOILECCE U3YYEHUS AUCLUILIUHBL,
SBJIAIOTCS 0a30M /71 U3yUEHUS CIETYIOMUX TUCHUILINH (IPAKTHK):

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.J[B.10.1
B1.B.J[B.10.2

b2.11.4
b3

«Acnupanysi 1 BEHTUJISLUS UILEBBIX IPOU3BOJICTBY;

«PeMoHT, 3kcmtyatanus u o0caykKMBaHUE POU3BOJACTBEHHOIO 000PYI0BaHUSY;
«TexHomnorus nepepaboTKU arpoNPOMBIIIIEHHOMN MPOTyKIIUI;
«TexHomornyeckue NOTOKU MUILEBbIX TPOU3BOJICTBY;

«OCHOBBI TTepepabOTKH PACTUTEIHLHOTO CHIPHS;
«HTennekryaibHas COOCTBEHHOCTh U IATEHTOBEICHUE);
«Y1paBlleHUE TEXHUYECKUMU CUCTEMAMMIY;

«OCHOBBI aHaNIN3a TEXHOJIOTUYECKUX CUCTEMY;

«CompoTHUBIIEHNE MAaTEPUATIOBY;

«Teopernyeckue OCHOBBI aHAIM3a TEXHOJOTUYECKUX MTPOLIECCOBY;
«[IpenaunuoMHas IPaKTUKA»;

«["ocynapcTBeHHas UTOrOBasi ATTECTALUS.

3. O6beM AMCUUNIUHBI B 3a4eTHbIX eAUHULIAX C YKa3aHUeM Konum4yecTBa akageMUYecKnx
yacoB, BblAefieHHbIX Ha KOHTaKTHYr paboTy obyuvarlmxca ¢ npenopgasartenem (no
BMAaM y4ebHbIX 3aHATUN) U Ha CaMOCTOATENbHY paboTy obyyarowmxcs

AyautopHas padora

biox bl

Yacts Onoka: BapuaTUBHAs Cemectp
. b1.B.JIB.2.2

Ne muctUIIIUHEL 10 y9eOHOMY TUTaHY:

Yacos (Bcero) no yueOHOMY IJIaHY: 108 4 cemectp

Tpynoemkocts B 3aueTHbIX equHunax (3ET) 3 4 cemectp

Jlexmu (3ET, wacoB) 0.5; 18 4 cemecTp

[Tpaktnueckue 3anstus (3ET, yacoB) 0.5; 18 4 cemectp

Jlaboparopnsie padotsl (3ET, gacoB) 0.5; 18 4 cemecTp

O6beM caMOoCTOSATENBHON PabOThI 2; 54 4 cemectp

1o yuebHomy 1uiany (3ET, yacoB Bcero)

3auer (3ET, gacoB) 0.5; 18 4 cemecTp

CamocrosiTeJibHAasi padoTa CTyJIeHTOB

Bun pabot

Tpynoémkocts, 3ET, uac

W3ydyenne MarepuanoB JeKIUi (JIK)

8/36; 8

[ToaroToBka K NpakTUYECKUM 3aHATUSAM (T13)

15/36; 15

[ToaroroBka K BHITIOJHEHHIO M 3AITUTE JIAOOPATOPHBIX paldOT (J1a0)

8/36; 8

Brinmonnenue pacuerno-rpaduueckoii padotsl (pedepata)
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Bun pabot

Tpynoémkocts, 3ET, uac

Brinosinenue KypcoBoro npoexta (padoTsi)

CamMocTosATenpHOE N3YUYCHUE TOTIOJTHUTEIBHBIX MaTeprUaIoB
muciuruabl (CPC)

[ToaroroBka Kk KOHTPOJIBHBIM paboTaM 5/36; 5
[ToaroToBka Kk TECTUPOBAHUIO -

Bcero: 1.5;54
[ToaroToBka k 3a4ueTy 0.5; 18

4. Cop,ep)KaHMe AUNCUUNTIUHDbI, CTPYKTYPUpoBaHHOe NoO TeMaM C yKa3aHnem otBegeHHOro
Ha HUX KoJinyeCcTBa akageMmn4yeckmx 4yacoe " suaoB y‘-le6HbIX 3aHATUN

Bupl yueOHBIX 3aHATHH,
Beero BKJgIO‘{aSI CaMOCTOSITEIbHYIO
Ne TeMbl TUCIUTIITUHBI Hacos E;y;z;g?:f igiazlax)
n/n Ha
Temy B T. 4.
ak | np |mnab | CPC | unrep
aKT.
1 2 3 4 5 6 7 8
1 Tema 1. XumMus meTa/iioB. 12 2 2 2 4 1
1 Tema 2. Beenenne. OCHOBbI y4YeHHUA 0 ] ) 1 4
KOPPO3UH METAJLJIOB.
2 Tema 3. Xumnueckasi KOppo3usi METALJIOB. 14 2 2 4 4 2
3 Tema 4. DaexkTpoxumuveckasi KOppo3ust 14 ) ) 4 4 2
MeTAJLIOB.
5 Tema 5. MecTHasi Koppo3usi. 10 2 2 4
6 Tema 6. Biusinue mexann4eckux (pakTopoB Ha 10 ) ) 4
KOPPO3HOHHYI0 CTOMKOCTh MATEPHAJIOB.
7 Tema 7. Teopermyeckue OCHOBBI 3alIMTBI OT 14 ) ) 4 4 2
KOppO3HH.
8 Tema 8. 3J'IeKTp0XI/IN£I/l‘leCKaH 3anuTa 14 b b 4 4 2
METALJINYECKHX KOHCTPYKIIMIA OT KOPPO3HH.
9 Tema 9. Koppo3us o0opyroBaHusi NHIIEBBIX 12 ) 3 4
NPOU3BOJICTB
Bcero 108 yacoB no BMAaM y4eOHbIX 3aHATUN
18| 18 | 18 36 9
(Bknroyana 18 yacoB Ha NOAroTOBKY K 3a4eTy)

Conep:xkaHue Mo BUJAAM Y4YeOHBIX 3aHATHH
Tema 1. Xumus MeTa/JIOB.

Jlekums 1. O0mas xapakTeprucTUKa METaNIOB: MOJI0’KEHUE B IEPUOANUECKOI cHCTEME,
KPUCTATNIMYCCKUEC PCHICTKH, XUMHUYCCKUEC CBOMCTBA. TepMO)II/IHaMI/ILIeCKaSI HeyCTOﬁqHBOCTL Kak

MPUYMHA aKTUBHOTO OKHUCJICHHS KOppo3uu. (2 yaca)

IIpakTHyeckoe 3ansaTHe 1. XuMmudueckue cBoWcTBa MeTaLIOB. POPMHPOBAHHE HABBIKOB
HaIMCaHUs peakui, XapaKTepU3yoLUX XUMUYECKEe cBOKCTBa MeTaioB. KoHTposbHas paborta.

(2 gaca)



(" @A
Pabouas npoepamma oucyunnuner b1.B.J[B.2.2 N %

o

«Teopus koppo3uu u 3awuma mMemaniosy \jws )

JlaGoparopHas padora 1. Xumuyeckue CBOMCTBA METAJIOB. M3ydnTh XMMHUYECKHE CBOWCTBA
METAaJUUIOB B Pa3IMYHBIX cpefax. (2 Jaca)
CamocrosiTesbHast padora. [loaroroBka K BBIIIOJHEHUIO U 3aliuTe jgadopaTopHOil paboTsl Ne 1
(M3ydeHHe METOJMYECKHX YKa3aHWW, MAaTEepUalOB JICKIUH, Yy4eOHWKA, TOTOJHHUTEIbHON
nutepatypsl) (1 dYac), mMOAroroBKka K mMpakTHYeckomMy 3aHaTtuio (1 yac), MOArOTOBKA K
KOHTPOJIbHOU padoTe (2 daca). (4 yaca)
Texkymmii KOHTPOJIb. YCTHBIM ONpPOC MpU MPOBEACHUU JOINYycKa K JIabOpaTOPHBIM padoTam,
3amuTa J1abopaToOpHBIX pabOT, OMPOCHl «y MIOCKW» Ha MPAKTUYECKUX 3aHIATHUSIX, OTBETHl Ha
BOIIPOCHI KOHTPOJIBHOU PaOOTHI.

Tema 2. BBenenne. OCHOBbI y4eHHUS 0 KOPPO3UH METAJLJIOB.
Jlekmusi 2. Knaccudukamus. IlpsMple W KOCBEHHBIE TIOTEPH OT KOPPO3HH METAJUIOB.
Knaccudukanus Koppo3HOHHBIX paspyumieHuil. KosinuecTBeHHass W KauyecTBEHHas OICHKA
KOppo3uu. BiusiHue BHYTpEHHUX, BHEIIHUX M KOHCTPYKTHBHBIX (DaKTOPOB Ha pa3BUTHE
KOPPO3UOHHBIX pa3pylieHui. (2 yaca)
IIpakTHyeckoe 3ansaTHe 2. IHTepakTHBHOE 00CYXaeHHne TeMbl. Onpoc 1o Teme. (1 gac)
CamocrosiTesibHass pabGora. l3yuenue wmarepuanoB Jneknuii (2 wdaca). IlomroroBka K
MIPaKTUYECKOMY 3aHATHIO (2 yaca). (4 Jaca)
Texkymuii KOHTPOJIb — YCTHBIM OIPOC «y TOCKM» Ha IPAKTHYECKOM 3aHATHH, BBIIOJIHEHUE
TECTOBBIX 3aJJaHUM.

Tema 3. XuMuyeckass KOppo3usi MeTAJJIOB.
Jleknusa 3. ['azoBas xoppo3us. OOpa3oBaHWE OKMCHBIX COCAMHEHUN HAa TOBEPXHOCTH METaJlja.
VYcnoBus 00pa3oBaHUsl CIUIONIHOW OKCHUIHOW IUIEHKH. YCTOWYMBOCTH 3alllUTHBIX TUICHOK.
Ckopoctb pocta rieHkd. Bogopoanas koppo3usi. Bonopoansiit uznoc. KapOonunbHas Koppo3usi.
Koppo3ust oT cepHUCTBIX COEAMHEHUH U JIp. KOPPO3Us B HEANEKTpoIUTax.(2 yaca)
IIpakTHyeckoe 3anaTHE 3. Pemenne 3a1a4 1o ONpeIeIeHUI0 oKa3aTeael KOppO3uK B yCIOBUAX
razoBoi cpenbl. KonTponbsHas padota. (2 yaca)
JlaGoparopnas pabora 2. BricokoTemIiiepaTrypHasi ra3oBasi KOppO3us. YCTAHOBUTH BIIUSIHUE
TEMIIepaTypbl Ha CKOpPOCTb OKHCJIEHUS YIJIEPOAUCTON CTald M paccuuTaTh 3SPPEKTUBHYIO
SHEPruI0 aKTHBaluu Impouecca. [IpoBecT OLEHKY >KapOCTOMKOCTH METalIOB U CIUIaBOB Ha
BO3JlyXe MpU 3aJJaHHON TeMIlepaType ¢ UCIOJIb30BaHUEM II0Ka3aTesnel Koppo3uu.(4 Jaca)
CamocrosiTesibHasi padora. [loaroroBka K BBIIIOJHEHUIO U 3aliuTe jJabopaTopHOil padoTsl Ne 2
(M3ydeHHe METOJMYECKHX YKa3aHWW, MAaTepUalOB JICKIUH, Yy4eOHWKA, TOTOJHHUTEIbHON
nutepaTypsl) (2 dYaca), MOATOTOBKA K TMpakTHUeckomy 3aHaTHiO (1 dac), moAroToBKa K
KOHTpOJIbHOU padoTe (1 gac). (4 gaca)
Texkymmii KOHTPOJIb — YCTHBIM ONpOC MpU MPOBEACHUH JAOIycKa K JabopaTOpHBIM padboTam,
3amuTa J1abopaTOpHBIX pabOT, OMPOCHl «y JOCKW» Ha MPAKTUYECKUX 3aHITHUSIX, OTBETHl Ha
BOIIPOCHI KOHTPOJIBHOU PaOOTHI.

Tema 4. JjiekTpoXuUMHUYecKasi KOPPO3Us METAJLIIOB.
Jlekumsa 4. J[BOWHOI »yIeKTpUYECKHI CIIOW. DIeKTpOoJHblE NOTEHUUANbl. PsAn HampspkeHui.
DNEeKTpOXUMHYECKass HEOJHOPOJHOCTH MeETaNIM4ecKod moBepxHocTH. KuHeTwka mnporeccos
ANEKTPOXUMUUYECKOU Koppo3uu. CyIHOCTh aHOJHOW M KaTOAHOW mosisipu3anuu. BomopoaHas u
KHCJIOPOJIHAS JIenoisipu3anuu. (2 qaca)
IIpakTnueckoe 3anaTue 4. MuTepaktuBHoe 00cyxaeHue TeMbl.Perienne pacyeTHbIx 3ajad. (2
gaca)
JlabopaTopHasi padora 3. DIeKTpoXUMHUYECKass KOPPO3UsI METAUIOB B Pa3iWYHBIX cpenax. (4
gaca)
CamocrosiTesibHasi padora. [loaroToBka K BBIIIOJHEHUIO U 3amuTe jJabopatopHoil padoTsl Ne 3
(M3ydeHHe METOJMYECKHX YKa3aHWW, MAaTepUalOB JICKIUH, Yy4eOHWKA, TOTOJHHUTEIbHON
auTepaTtypsl) (2 yaca), HOJArOTOBKA K MPAKTUYECKOMY 3aHATHUIO (2 yaca). (4 yaca)
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Texkymmii KOHTPOJIb — YCTHBIM ONpOC MpU MPOBEACHUH JAOIycKa K JabopaTOpHBIM paboTam,
3aImuTa JJabopaTOPHBIX pabOT, OMPOCH! «Y TOCKM» Ha MPAKTUUECKUX 3aHATHUSX.

Tema 5. MecTHasi Koppo3usi.
Jleknus S. OcHOBHBIEC BUIABI MECTHOU KOppo3uu. ATmochepHas kopposus. [loazemnaas kopposus.
Bunel u mexanusm atMoc@epHoil kKoppo3uu. Buabl 1 MexaHu3M noazeMHoM koppo3uu. BiusHue
pa3nuuHbIX (AKTOPOB Ha MOJ3EMHYIOKOppo3uto. TouedHas, IieneBas, MEXKPUCTAUIUTHAs U
HOKeBasi Koppo3susl. (2 yaca)
IIpakTnueckoe 3ansTue S. laTepakruBHoe oOcyxaeHue TeMbl. Orpoc o teme. (2 yaca)
CamocrosiTesibHass pabGora. l3yuenue wmarepuanoB Jeknuii (2 wdaca). IlomroroBka K
MPaKTUYECKOMY 3aHATHIO (2 yaca). (4 Jaca)
Texkymuii KOHTPOJBb — Y CTHBIN ONPOC «y TOCKW» HA MPAKTHYECKUX 3aHATHUSAX.

Tema 6. Biusinue MexaHu4ecCKHX (PAKTOPOB HA KOPPO3HOHHYIO CTOMKOCTH MATEPHAJIOB.
Jleknust 6. Kopposnonnoe pacrpeckuBanue. Koppos3nonnas ycranocts. Kopposus npu tpeHuu
(ppertunr-kopposus). ['maposposus MeramioB. KaBuranuonHast Koppo3ust U cTpyiHas 3po3usl. (2
gaca)
IIpakTnueckoe 3ansiTue 7. laTepakruBHoe oOcyxaeHue TeMbl. Omnpoc o teme. (2 yaca)
CamocrosiTesibHass pabGora. l3yuenue wmarepuanoB Jeknuit (2 wdaca). IlomroroBka K
MpaKTUYECKOMY 3aHsTHIO (2 yaca). (4 Jaca).
Tekymuii KOHTPOJIb — YCTHBIN ONIPOC «y JOCKW» HAa IPAKTUYECKOM 3aAHITHH.

Tema 7. TeopeTuueckHne OCHOBBI 3aIMTHI OT KOPPO3UH.
Jlekumsa 7. 3ammTa OT KOPPO3MHM MOKPBHITUAMU. Mertamnueckue NOKpbITUs. [lokpeiTus Ha
HEOPraHMYeCKOM OCHOBE W OPraHMYEeCKOW OCHOBE. 3amuTa OT KOppo3uu 0O0paboTKOH
KOPPO3UOHHOMU Cpefibl. Y JaJIeHHEe arpecCUBHBIX KOMIIOHEHTOB U3 cpeabl. MHruburopHas 3ammra.
Heoprannueckue uHrudburopsl. Opranndeckue MHrMOMTOpHL. BpemeHHas 3amura MeTauioB OT
KOPPO3UHU IIPU MMOMOLIU Macesl, CMa30K, ClIeUaIbHbIX KOMIIO3ULIUH. (2 yaca)
IIpakTnueckoe 3anaTHe 7. MHTepakTUBHOE OOCYXJIEHHE TE€Mbl. YCTHBIA ompoc "y nocku" 1o
Teme. (2 Jaca)
JlabopaTopHas padora 4. CriocoObl 3a1IUThl OT KOPpo3uH. M3yunTh HaHECEHNE ralbBaHUUYECKUX
MOKPBITUH KaK crOCcO0 3aMThl OT KOppo3uu. MHrudutopsl kopposuu. (4 yaca)
CamocrosiTesibHasi padora. [loaroroBka K BBIIIOJHEHUIO U 3amiuTe jJadopaTtopHoil padoTsl Ne 4
(M3ydeHHe METOJMYECKHX YKa3aHWW, MaTepuajoB JICKIUWA, ydeOHWKA, JOMOJTHUTEIHLHON
nuTepaTypsl) (2 yaca), HOJArOTOBKA K IIPAKTUYECKOMY 3aHATHIO (2 yaca). (4 yaca).
Tekymuii KOHTPOJIb — YCTHBI ONPOC «y JOCKM» Ha IPAKTUYECKOM 3aHATHM, 3alIUTa
1a00paTOPHOU pabOTHI.

Tema 8. DiiekTpoxuMHYecKasi 3alIMTA METAIIHYECKUX KOHCTPYKIHII OT KOPPO3UM.
Jleknusi 8. IIporexropnas 3amura. Karognas 3ammra BHemHUM TOKOM. Ilapamerpsl
MPOTEKTOPHOM M KaToaHOM 3amuThl. OneHka 3(pQPEeKTUBHOCTH KAaTOJHOW 3allUThl. AHOAHAS
3amuTa. 3anmTa OT KOPPO3HH, BHI3BIBAEMOU OTY)KIAIONMMH TOKaMHU. (2 Jaca)
IIpakTnueckoe 3ansiTue 8. lntepakrusHoe o0cyxxaenue TeMbl. KonTponbHas paboTa. (2 yaca)
JlabopaTopHas pa6ora 5. CriocoObl onpeiesieHnss CKOPOCTHU 3JIEKTPOXUMHUYECKOH KOPPO3UH.
CamocrosiTesibHasi padora. [loarotoBka K BBIIIOJHEHUIO U 3amuTe jJabopatopHoil padoTsl Ne 5
(M3ydeHHe METOJMYECKHX YKa3aHWW, MaTepuajoB JICKIUWA, Yy4eOHWKA, TOTIOJHHUTEIbHON
nutepatypel) (1 wac). IlogroroBka k mpakTthdeckoMy 3aHatuio (1 yac), TOAroTOBKa K
KOHTPOJIbHOU padoTe (2 vaca). (4 gaca).
Texkymmii KOHTPOJIb. YCTHBIM ONpPOC MpU MPOBEACHUU JOIYycKa K JIaDOpaTOPHBIM padoTawm,
3aIuTa JIabopaTOPHBIX pabOT, YCTHBIA OMPOC «Y JOCKW» Ha MPAKTUYECKOM 3aHSATUH, BHIIIOJHEHUE
KOHTPOJIbHOU paboTBHI.
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Tema 9. Koppo3usi 060pyaoBaHusi NUIIEBBIX IPOU3BO/JACTB.
Jlekumsa 9. XapakrepucTtuka cpeipl, B KOTOpoil paboraer oOopynoBanue. TpeboBaHus K
MaTrepuagaM nuieBoro o6opyaoBanus. OOuMe pexkoMeHAauuu 10 BbIOOpaM Marepuana,
reoMeTpruueckoil (opMbl KOHCTPYKLMH, TpeOOBaHUSA K IMPOEKTUPOBAHUIO TPYOONpPOBOJOB, K
CBapHBIM COCTMHEHUM. (2 yaca)
IpakTuuyeckoe 3anaTue 9. MuTepakTiBHOE 00CcyxaeHue Tembl. [IpoBeneHne ompoca mo Teme.
3auer. (3 gaca)
CamocrosiTesibHast paGora. M3ydenume wmartepuanoB Jeknuii (2 yaca), MOArOTOBKA K
MPaKTUYECKOMY 3aHATHIO (2 yaca). (4 Jaca)
Texkyuuii KOHTPOJIb — OTIPOCHI «Y TOCKI» HA MPAKTUYCCKHUX 3aHITHAX.

MpakTnyeckne 3aHATUA (B kKonmnyectBe 18 4yacoB) NPOBOAATCA B MHTEepaKTUBHOW dhopme
(mepBbIM 4Yac mapbl). 3aTeM cjeayeT ONpocC IO TeMe 3aHATHS B YCTHOM (opme uiu B BUIE
KOHTPOJIbHOU paOOTBHI.

HpOMe)KyTO‘IHaﬂ aTTeCTalud 1Mo JMCHUMIIJIMHE: 3a49€T C ouemcoﬁ
I/I3yqu1/Ie AUCHUIINIMHBI 3aKaHYUBACTCA 3a4YC€TOM. 3aqu MMpoBOAUTCA B COOTBCTCTBUU C

[Tonoxenuem o 3aueTHOM M sKk3amMeHanMOHHON ceccuax B HUY MOU u MHCTPYKTUBHBIM MHCHMOM OT
14.05.2012 r. Ne 11-23.

5. lNepeyeHb Yy4yebOHO-mMeTOAMYECKOrO obecneyeHMs ANA CaMOCTOATENIbHOM pPaboThbl
oGy4arowmxca no AMcUunimnHe

Jlist oGecrieueHrs cCaMOCTOSITENbHOM PabOTHI pa3pabOTaHBI:

JEMOHCTPAIIMOHHBIC CJIAWBI JIEKIIUN M0 JUCIUIUTMHE, METOJUYCCKHE YKa3aHHsS 10 CaMOCTOSTEIbHON
paboTe TpH MOATOTOBKE K J1a00PATOPHBIM paboTaM, PEKOMEHIAIIUH 110 H3YYCHHIO JOMOJTHUTEIBHBIX TEM,
BoIZIeieHHBIX HA CPC (cm. Tlpunoxenue).

6. ®oHO OLEHOYHbIX CpeacTB ANns NpoBeAeHUA MNPOMEXYTOYHOW aTTecTauuu
oGy4arowmxca no AMcUuninHe

6.1 NepeyeHb KOMNETEHL NN C YKa3aHUeM 3TanoB ux chopmMmmpoBaHus

[Ipu ocBOEHUM IUCUUIUIMHBI GOPMUPYIOTCS ClEayIOIINe KoMiieTeHuu: npodeccruonanbubie [1K-1,

[1K-16.

VYkazaHHble KOMIETEHIIMH (POPMUPYIOTCS B COOTBETCTBUH CO CJIEAYIOUIUMU 3TAIIAMU:

1. dopmupoBaHMEe U pa3BUTUE TEOPETUUYECKUX 3HAHHUM, NPEIYCMOTPEHHBIX YKa3aHHBIMU
KOMITETEHIUSMU (JIEKLIMOHHBIE 3aHATHUS, CAMOCTOSITEIbHAs paboTa CTYJICHTOB).

2. IlpuoGpereHue M pa3BUTHE MNPAKTUYECKHUX YMEHHUH, MPEAYCMOTPEHHBIX KOMIIETEHIUSIMU
(mpakTUyecKue 3aHATuUs, 1abopaTopHble pabOTHI, CAMOCTOSITENIbHAS paboTa CTYAECHTOB).

3. 3akpermieHue TEOpeTUUYECKUX 3HAHUN, YMEHUNW U NMPAKTUYECKUX HAaBBIKOB, NMPEAYCMOTPEHHBIX
KOMIIETEHIMSIMU, B XOJ€ 3alllUT J1a00OpaTOpHBIX paboT, a TakKe pelIeHUS KOHKPETHBIX 3a/jad Ha
MIPaKTUYECKHUX 3aHATUSAX, YCIEIIHOMN C/1auM 3a4eTa.

6.2 OnucaHue nokasaTterien U KpUTepueB OLEHMBAHUA KOMMNETEeHUUM Ha

pa3nuyHbIX 3Tanax ux oopMMpoBaH1A, ONUCaHUA LIKarn oueHUBaHUA

C(bOpMI/IpOBaHHOCTI) KOMIICTCHIOUHU B paMKaX OCBOCHHA }IaHHOﬁ JUCHUIINIMHBI OLICHUBACTCA IIO
TPEXypOBHEBOM LIKAJIE:

- HOpOFOBBIfI YPOBCHB SABJISACTCA 00s3aTeNbHBIM JJI1 BCEX 06yqalo1u1/1xc;1 110 3aBCPIICHUN OCBOCHU A
JUCIIUITIINHBI,
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- TMPOABUHYTHIH YPOBEHb XapaKTEPU3yeTCSl IMPEBBILICHUEM MHHUMAJBHBIX XapaKTePUCTUK
c(OpMUPOBAHHOCTH KOMIIETEHLIUH T10 3aBEPLUICHUN OCBOCHUSI JUCLUUILINHBL;

- OJTaJOHHBIM YPOBEHb XapaKTEPU3YEeTCs MAaKCUMaJIbHO BO3MOXHOW  BBIPAKEHHOCTBIO
KOMIIETEHIIUY U SIBJISAETCS BAXKHBIM Ka4€CTBEHHBIM OPUEHTUPOM JUIsI CAMOCOBEPIIEHCTBOBAHMS.

[Ipu nocrarouHoM kauectBe ocBoeHHs Oosee 80% NpUBENCHHBIX 3HAHWM, YMEHMH U HaBBIKOB
IIPENoAaBaTelb OLEHUBAECT OCBOCHHME JAHHOM KOMIIETEHIIMM B paMKax HACTOSIIEH IUCUUILIMHBI Ha
STAJIOHHOM YpOBHE, Npu ocBoeHuu Oosiee 60% MpUBEACHHBIX 3HAHWM, YMEHUNW W HABBIKOB — Ha
IIPOJIBUHYTOM, NpU ocBoeHUU Oosiee 40% NpUBEACHHBIX 3HAHUM, YMEHUI U HaBBIKOB - Ha MOPOTOBOM
ypoBHE. B mNpOTMBHOM cilydae KOMIIETEHIIM B paMKaX HAaCTOSAIIEH JUCHUIUIMHBI CYUTAETCS
HEOCBOEHHOM.

YpoBeHb chopMHUPOBAHHOCTH KaK/I0M KOMIIETEHIMU Ha pa3jINYHBIX 3Tanax ee (GOpMHUpPOBAHUS B
IIPOLIECCE OCBOECHMS JAaHHOM JHMCLUMIUIMHBI OLEHMBAETCS B XOJ€ TEKYLIErOo KOHTPOJIS YCIIEBAEMOCTH U
IIPEACTABIIEH PA3JIMYHBIMU BUJIAMH OLIEHOYHBIX CPE/CTB.

[nsa oueHkn chopMMpPOBaAHHOCTM B paMKax OaHHOM AUCUMNIIMHBbI komneTeHuun MK-1,
XapaKTepU3yeMON «CIOCOOHOCTHIO K CUCTEMAaTHUYECKOMY M3YUEHHUIO0 HAYYHO-TEXHUYECKON MH(popMaIi,
OTEUYECTBEHHOI'O U 3apy0eKHOTO OIbITa [0 MPO(UII0» MpernoaaBaTeseM OLEHUBAIOTCS OTBETHI CTYACHTA
Ha BOIIPOCHI II0 COOTBETCTBYIOIIMM BUAAM 3aHATHI IIPU TEKYIIEM KOHTPOJIE — YCTHBIX OIPOCaxX, OTBETaX
«y JOCKW» IIPY BBINOJHEHUY 33JJaHUN HA IPAKTHUYECKUX 3AHIATHUAX.

[IpuHMMaeTcs BO BHUMaHUE 3HAHME 00Y4aIOIIUMHUCS:
- OCHOB TE€OPUU KOPPO3HOHHBIX MPOLECCOB B Ta30BBIX U KUAKUX AIEKTPONPOBOISAIIUX Cpeaax; oOmiue
CBEJICHUSA O COCTOSIHUM WM W3MEHEHHHM CBOWMCTB KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB IOJ BIUSHHUEM
TEXHOJIOTUYECKUX U aHTPOTIOI€HHbIX (PAKTOPOB
HaJIM4ue yMeHHs

- BBIOMpATh KOHCTPYKILMOHHBIE MaTepuaibl B COOTBETCTBUM C KOPPO3MOHHOW aKTUBHOCTHIO

TEXHOJIOTUYECKOM CPEJIbI;

IIPUCYTCTBUE HABbIKA:

- HaBBIKAMHU pacueTa MoKa3aTesiell KOppo3uu 000pyJ0BaHUs MUILEBBIX MTPEITPUSITHA.

Kputepuu onenuanus yposHs chopmupoanHoctu komnereHuuu IIK-1 npu ycTHBIX OTBETax Ha
MPAKTUYECKUX 3aHATUSAX U PEIIEHUN KOHTPOJIbHBIX PaloT.

OneHuBaeTcsi  CIOCOOHOCTh  CTYAEHTa apryMEHTHPOBAHO OOOCHOBBIBATH  BO3MOXKHOCTb
MPOTEKAHUSI KOPPO3UOHHBIX MPOIECCOB IPU JAHHBIX YCIOBHSX CpPEAbl; TPAMOTHO MOAOUPATH CHOCOOBI
3aIIUTBl KOHCTPYKUMHA OT KOPPO3HOHHBIX paspymieHuid. Jlius 3Toro mpeiaraercs peldTh 3aJadd,
aHAJIOTMYHBIE TPUBEACHHBIM HUXKE!

1. Onpenenute, BO3MOXxHa Ji Iipu Temneparype 298 K anexTpoxumuueckas KOppo3ust U3eIus U3
MeTajula B BOJHOM pacTBOPE, MMEIOIIEM OIpeAesieHHOe 3HaueHue pH u HaxonsdmeMcs B KOHTaKTe C
ra3oBod CMEChbHO, MapLUHMAIBHBIC JABJICHUS KHCIOPOJAa MW BOJAOPOAA B KOTOPOM COCTABIIIOT
cootBercTBeHHO PO, 1 pH,. [IpuBenuTe ypaBHEeHUs aHOMHOW M KaTOAHOW peakiuid. Paccuuraiite, npu
Kakux 3HaueHusX pH pactBopa OyneT BO3MOXKHA KOPPO3Hs METalIa ¢ BOJOPOIHOMN JAETIOISpU3aLIUEH.

No Meramn pH BojaHoro | [lapuunanbHoe naBiaeHue, aTMm
pacTtBopa kuciaopoaa pO, | Bogopona pHa

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 Temmneparypy, BbIII€ KOTOpOl HEBO3MOXHa ra3oBas KOppo3usi cepedpa B
armocdepe kucmopoma (p0; = 1,013-10° Ila) ¢ o6pasoBammem Ag,O. IIpuBeiuTe ypaBHEHHE
COOTBETCTBYIOIIEH PEAKIUN.
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3. MenHoe wu3genue ¢ LMHKOBBIM TOKpeITHEM B TedeHue 10 MHH m[moaBeprajgoch
anekTpoxuMuyeckoil kopposuu npu T= 298 K B BoguoMm pactope ¢ pH = 11. Ckosbko 1 Kakoro Merajia
MIPOKOPPOAMPOBATIO, €CIU B Tporecce Koppo3uu noryioTwiock 280 min O, u Beigenmwiock 112 mu Hy,
M3MEpeHHBIX TIpu H.y.? Uemy paBHa cmiia Koppo3unoHHoro Toka? IlpuBecTH ypaBHEHHUS aHOIHOM,
KaTOJHOM U TOKooOpa3zyromiei peakuuii. KpoMe Bomopoa, Kakoe BEIIECTBO €IIe SBISCTCS MPOIYKTOM
koppo3uu? Paccuurars ero maccy.

[TonHbIil OTBET HA OJMH BOIPOC 337a4U COOTBETCTBYET IOPOrOBOMY YPOBHIO C(HOPMHPOBAHHOCTH
KOMITIETEHI[MHU Ha JIaHHOM 3Tane ee (OpMUPOBaHUS, MMOJTHBINA OTBET HA OJUH BOIIPOC U YaCTUYHBIA OTBET
Ha BTOpPOM — MPOJBHUHYTOMY YPOBHIO; IPU MOJHOM OTBETE Ha BCE BOIPOCHI 33Jaud — JTAIOHHOMY
YPOBHIO.

[Ipu BbINOIHEHUHU U 3allUTE J1a0OPAaTOPHBIX PadOT OLIEHUBAETCS TIIyOMHA TEOPETUUECKUX 3HAHUH,
Ha OCHOBaHMM KOTOPBIX TPaMOTHO (QOPMYIHPYIOTCS BBIBOABI 10 pe3yJabTaTaM IPOBEIEHHBIX
AKCIEPUMEHTOB. J1Ji 3TOT0 YYUTHIBAIOTCSI OTBETHI HA BOIIPOCHI [10I00HOTO COJIEPKaHUS:

1) ocHOBbIBasiCh Ha HAOJIOJEHUSX, HAMMIIWTE ypPaBHEHUS BO3MOJKHBIX AaHOJHOW, KaTOTHOW M
TOKOOOpa3yIoLIel peakiyil s KaX/10T0 BUAa KOPPO3ZUOHHON CPEIbL;

2) Ha OCHOBaHUM pPE3yJIbTAaTOB HAOIIOACHUN (BpPEMEHHU MOSBICHHS M UHTEHCHUBHOCTH OKPACKH
pacTBopa, BpEeMEHM Hayajla U WHTEHCUBHOCTU BBIJCJICHUS Ta3a) ClEelaiTe BHIBOJABI O BO3MOXHOCTHU
(mpoTekaeT, HET) U MeXaHu3Me (C KUCIOPOAHOM, BOJOPOAHON NEHOJSPU3ALMEH) IEKTPOXUMUYECKOMN
KOPPO3UH XKENe3a;

3) B Kakoil cpeie M IMOYEMY CKOPOCTb 3JIEKTPOXMMHUYECKONW KOppo3uu Bbllie? Pacmosnoxxure
AJIEKTPOJIUTHI (KOPPO3UOHHBIE CPENbl) B MOPSIKE BO3PACTAHUS HMX KOPPO3MOHHOM aKTUBHOCTH, T.€.
BEJIMYUHBI CKOPOCTU KOPPO3UU;

4) xak cBsizanbl DJ]C koppo3uonHoro I'D u sneprust [ mb66ca Koppo3ruOHHOTO Tporecca?

[TonHbI OTBET HA OJIMH BOIMPOC 33Ja4U COOTBETCTBYET IOPOTOBOMY YPOBHIO C(HOPMHUPOBAHHOCTHU
KOMIIETEHIIMY Ha JIaHHOM JTare ee (OpMUPOBAHUS, MOJIHBIN OTBET HA OJUH BOMPOC U YACTUYHBINA OTBET
Ha BTOPOM — MPOJBHUHYTOMY YPOBHIO; IPU MOJHOM OTBETE Ha BCE BOIPOCHI 33Jaud — JTAJOHHOMY
YPOBHIO.

[nsa oueHkn chopMUPOBAHHOCTU B paMKax AaHHOM AucumninHbl komneTeHumn MK-16,
XapaKTepU3yeMOl «yMEHUEM MPUMEHSATh METOJIbl CTaHJAPTHBIX HUCIBITAHUN MO ONpeAeseHuto (pusuko-
MEXaHUYECKUX CBOMCTB M TEXHOJOTMYECKHX ITOKa3aTejeil HCIOJIb3yeMbIX MaTepUaioB M TOTOBBIX
U3JIeNNID  TMpernojaBareieM OIEHMBAECTCSI CHOCOOHOCTh  OMNpENesTh INIyOMHY KOPPO3HOHHBIX
pa3pylLIeHU METAJUIOB IPU Pa3IMYHBIX YCIOBUSIX.

[IpuHrMaeTcs BO BHUMaHUE 3HAHMSA 00Y4aIOIUMHUCS:

- OCHOBHBIE MCTOYHHUKH KOPPO3HOHHOTO BO3JEHCTBUSI Ha KOHCTPYKIIMOHHBIE MaTe€pHallbl; KOHIIETILHIO
KOMIIJIEKCHOTO 00ecTIeueH s 3alUThl MaTepUaIOB OT KOPPO3HUH.

HaJu4Yue yMeHusl

- OILICHMBAaTh XapakTep BIIMAHUS OKPYKAIOIIEH WM IMPOU3BOJACTBEHHOHN Cpeapl Ha 3aKOHOMEPHOCTH
TEYEHHs] KOPPO3HOHHBIX IPOIECCOB;

BJIa/ICHUE HABBIKAMH

- OIIpeIeNIeHHsI CKOPOCTU KOPPO3UH J1abOpaTOPHBIMU METOIaMU.

Kputepuu ouenuBanus ypoBHs chopmupoBaHHocTH komnereHuuu IK-16 npu ycTHBIX OoTBeTax
Ha TMPAKTUYECKHX 3aHATUSAX W BBIMOJHCHUH KOHTPOJBHBIX paboT. OIEeHWBAECTCS YMEHHE BBITIOJIHATH
3a/laHusl, aHAJOTUYHbIE CJICTYIOLUIUM:

I. MarHuii ¥ OHMHK KOpPPOIMPYIOT B MOPCKOM BOAE IO INEKTPOXMMHUYECKOMY MEXAaHHU3MY C
IUIOTHOCTBIO KOPPO3MOHHOIO TOKA 1 opp = 0,034 A/M*. Kakoif U3 METauIoB KOPPOAHpYET ObicTpee?
OTBeT MNOATBEPAMTH pacyeTaMM TJIyOMHHOIO IIOKa3aTelsi cKopocTu Kopposuu. K kakoit rpymme
KOPPO3MOHHOM CTOMKOCTH OTHOCATCA dTH MeTawibl? Kakoit ©Oamn  gecaTuOauibHOM — IIKAJIBI
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KOPPO3UOHHOM CTOMKOCTH COOTBETCTBYET UM? PaccuuTaTh JUIsi HIX MacCOBBIM IMOKA3aTENb TIyace CKOPOCTH
KOPPO3HH.

2. CocraBUTh CXEMY KOPPO3MOHHOro ['D, BO3HMKAIOIIErO INpPU KOHTAKTE MKEJIE3HOM JeTanu
momansio 10 cM”> CoO CBHHLOBOH B pactBope cepHOM KucJoThl. Hamucath ypaBHEHHS! 3JIEKTPOIAHBIX
MIPOIIECCOB U CYMMAapHOM PEaKIuu IMpoiecca KOppo3uu. Beraucinte 0OBEMHBIN U BECOBOM MOKa3aTEIN
KOPPO3HH, eciti 3a 40 MHHYT B TIporiecce KOPpO3UH BeLIETHIOCH 0,8 cM® rasa (H.y.).

3. [loueMy B KOHCTPYKLHSX, OMBIBAEMBIX BOJIOM, HE CJIEIyeT OJJHOBPEMEHHO NPUMEHATDH JAETaIN
U3 XKele3a U alOMUHUEBBIX criaBoB? [IpuBenure cxeMy KOppo3HH B cilyyae HEOPEKHOM dKCITyaTaluu
Takux jaeranei. CocTaBbTe AIEKTPOHHBIE YPaBHEHUS aHOJHOIO U KaTOIHOTO MPOIECCOB.

[TonHbI OTBET HA OJUH BOIPOC 3aJ1a4d COOTBETCTBYET IOPOTOBOMY YPOBHIO C(POPMUPOBAHHOCTH
KOMITIETEHI[MU Ha JIaHHOM 3Tane ee (OpMUpPOBaHUS, ITOJIHBINA OTBET HA OJUH BOIPOC U YACTUYHBIA OTBET
Ha BTOpPOM — MPOJBHUHYTOMY YPOBHIO; IPU MOJHOM OTBETE Ha BCE BONIPOCH 33Jaud — JTAJOHHOMY
YPOBHIO.

DopMON TPOMEKYTOUYHOW aTTeCTallMd IO JAHHOW JUCUUIUIMHE SIBISAETCS 3a4€T C OLEHKOI,
onleHuBaeMblii 1o mnpuHsATo B HUY «MDU» uyerhipexbamnpHOll cucteme: "oTinyHo", "Xxopomo",
"yAOBIETBOPUTENHHO", "HEYIOBICTBOPHUTEIIHHO".

3adeT 1Mo AUCIUIUIMHE TPOBOAUTCS B TUCBMEHHOU (hopme.

Kputepuu onennBanus (B COOTBETCTBUM ¢ HHCTPYKTUBHBIM tucbMoM HUY MOU ot 14 mas 2012
roaa Ne U-23):

OneHKN «OTJIMYHO» 3aCIyKUBAET CTYIEHT, OOHAPYXUBLINN BCECTOPOHHEE, CUCTEMAaTHYECKOE U
riy0OKoe 3HaHWE MaTepUaloB H3YYEHHON JWCLUUIUIMHBI, YMEHUE CBOOOJHO BBINOJHATH 3aJlaHu,
MPEyCMOTPEHHBIE MMPOTPAMMOM, YCBOUBIINI OCHOBHYIO M 3HAKOMBIN C JOTOJHHUTEIBHON JIUTEPATYpPOU,
PEKOMEHJI0BaHHON paboyeil mporpaMMoil JUCHMIUIMHBI; MPOSBUBIIMNA TBOPYECKHE CIIOCOOHOCTU B
MOHUMAaHUM, U3J0KEHUU U MCIOJIb30BaHUM MaTEpHAIOB M3YyYEHHOW JMCLMUILUIMHBL, Oe3ylmpeyHo
OTBETHUBILUN HE TOJBKO Ha BONPOCHI OWiIeTa, HO U Ha JIONOJHMUTEIbHbIE BOINPOCHl B pamKax paboueit
IIPOrpaMMBbI AVCIUIUIMHBI, IPABUIIBHO BBINOJIHUBIINN IPAKTUYECKUE 3a/1aHHE.

OneHKn «XOpouUIo» 3aciayKMBAeT CTYAEHT, OOHapyKUBIIMN [IOJIHOE 3HAHUE MaTepuaia
W3YYEHHOM JHUCUMIUIMHBI, YCIEIIHO BBIOJIHAIOMNN IPENYCMOTPEHHBIE 3a/IaHUsI, YCBOMBIIUN OCHOBHYIO
JTUTEpaTypy, PEKOMEHIOBaHHYIO pabouell mporpaMMoi JUCIUIUIMHBI, MOKa3aBIIEMy CHCTEMAaTHUYCCKUN
XapakTep 3HaHUM MO JAUCLUUIUIMHE, OTBETHBIIEMY Ha BCE BOIPOCHI OMJIETa, MIPABWIBHO BBINOJIHUBILEMY
[IPaKTUYECKUE 3a/laHue, HO JOMYCTUBILIEMY IIPH 3TOM HENPUHIUIHAIbHbIE OIIHOKH.

OneHKn «yJIOBJIETBOPUTENBHO» 3aclyKUBAaeT CTYICHT, OOHapYKHBIIMI 3HaHUE MaTepuaia
M3yYEHHOW IUCIUIUIMHBI B 00beMe, HEOOXOUMMOM ISl JaJIbHEHIIeH y4eObl 1 mpencTosiei padboThl 1Mo
npodeccur, CHPaBISIONIMNACA C BBIIOJHEHHEM 3a/JaHUl, 3HAKOMBI C OCHOBHOM JMTEpaTypoil,
PEKOMEHJI0BaHHON pabouell mporpaMMoil AMCUMIUIMHBI, JOMYCTHBIIMM IOIPEUIHOCTh B OTBETE Ha
TEOPETUYECKUE BOIPOCHl W/WIM TPU BBINOJIHEHWU TNPAKTUYECKUX 3aJaHuii, HO oOnanaroumui
HEO0OXOIMMBIMH 3HAHUSMH JUISl UX YCTPaHEHMsI 10J] pyKOBOJICTBOM IpPENoAaBaTes, Ju00 HEeNpaBUIbHO
BBITIOJTHUBIIEMY INPAKTUYECKOE 3aJaHUE, HO [0 YKA3aHUIO IIPENOJABATENS BBIIOJHMBIINM JIPYrue
MIPAaKTUYECKHE 3aaHus U3 TOTO K€ pa3/ena IUCUHUILINHEIL.

OneHka «HEYJOBJIETBOPUTEIBHO» BBICTABISETCS CTYACHTY, OOHApYKUBIIEMY CEpPbE3HbIE
poOebl B 3HAHUSIX OCHOBHOTO MaTepuaja W3y4eHHON JMCUUIUIMHBI, JOIMYCTUBIIEMY MPUHIMIHATIbHbBIE
OLIMOKY B BBINIOJTHEHUH 33/1aHUM, HE OTBETUBLIEMY Ha BCE BOIPOCH! OMIIETa U IONIOJHUTENbHBIE BOIIPOCHI
U HENpPaBUJIbHO BBIMOJIHMUBIIEMY MPAKTUYECKOE 3aJaHue (HEMpPaBUJIbHOE BBIMNOJHEHHE TOJIBKO
MIPAKTHUYECKOTO 3aJaHHsl HE SBJSETCA OJHO3HAYHOM IPUYMHOW I BBICTABJICHUS  OLECHKH
«HEYIOBIETBOPUTENbHO»). Kak nmpaBuiio, olieHKa «Hey10BIETBOPUTEIBHO CTABUTCS CTYI€HTaM, KOTOphIE
HE MOTYT MPOJOJLKUTH 00ydeHue mo oOpazoBaTelbHON Iporpamme 0e3 JOMOIHUTENbHBIX 3aHATHH 110
COOTBETCTBYIOILIEH NUCHUIUIMHE ((POPMUPOBAHUS U Pa3BUTHS KOMIIETEHIMH, 3aKpEIUIEHHBIX 3a JTaHHOU
IUCUMIUIMHOM). OLeHKa «HEYJOBJIETBOPUTEIBHO» BBICTABISETCS TAKXKe, €CIM CTYIEHT: IOCclie Hadaja
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3ayeTa OTKa3aJcCs €ro cllaBaTh WM HapyIIWJ [paBuia cayM 3a4yeTa (CIMChIBaj, MOJICKa3bIBall, 0OMaHOM
MBITAJICS TIOJYYUTh 00JIe€ BHICOKYIO OIIEHKY U T.J.).

B 3a4eTHYI KHWXKY CTYAEHTa U NPUIOXKEHUID K OMMIOMY BbIHOCUTCS OLIEHKa 3a4eTa Mo
avcumniunHe 3a 3 ceMecTp.

6.3 TuUnoBble KOHTPOJbHbIE 3afaHUA UMM UHbIe MaTepuanbl, Heobxoaumblie Ans
OLUEHKM 3HaHWWA, YMEeHUW, HaBbIKOB WU (MnM) onbiTa AOeATeNIbHOCTY,
Xapaktepusyrwmx 3tanbl opMUpOBaHUA KOMMETEHUUA B MpoLecce OCBOEHUSA
oGpa3oBaTesibHOW NporpamMmbl

Bormpocel o ¢hopMupoBaHuio U pa3BUTUIO TEOPETUUECKUX 3HAHUH, MPEYCMOTPEHHBIX KOMIIETEHIIUAMH,

3aKpEIJICHHBIMHU 33 JUCIUILIMHON (IpUMEpHBbIE BOMPOCHI M0 JEKIUOHHOMY MaTepHUaly TUCIUIUIUHBI):
1. Yto Ha3bIBaeTCs XUMUYECKOU KOppo3uen?

UTo Ha3bIBaETCS Ta30BOM KOPPO3UECH?

Uro sBIsieTCS] KPUTEPUEM BO3MOKHOCTH MTPOTEKAHUS Fa30BOM KOppo3uun?

Kak knaccuuuupyror njaeHKy Ha MeTajulax Mo TOJIIIHHE?

[To xakoMy ypaBHEHHUIO OIPEIEIISAIOT SHEPTUIO0 aKTUBALIUH?

Kak Bnusier Temmneparypa Ha CKOPOCTb OKUCIICHHS YTIEPOAUCTON cTain?

J11st KaKuX METaJUIOB BBIMOJTHSACTCS TMHEHHBIN 3aKOH POCTa IUICHOK?

JJ1st KaKMX METaJUIOB BBIMTOJHACTCS MapadOINIECKUN 3aKOH POCTa TIIICHOK?

9. Jlns KakuX IJIEHOK XapaKTEpHO MOSIBJIIEHUE IIBETOB 110OEKanocTu?

10. Kakum 0Opa3om mOATrOTaBIMBAIOT 00PA3Ilhkl K BHITIOJHEHUIO JIA0OPATOPHOU pabOTHI?

11. Kakue npubopsl HCHOJB3YIOT IPU BBIIIOJHEHUH J1JAOOpaTOpHON paboThI?

12. KaxoBa ToJmmHa OKCHIHBIX INIEHOK Ha keiiese?

13. Kak paccuuThIBarOT CKOPOCTh ra30BOM KOPPO3UHU?

14. Yto moka3siBaeT ypaBHeHHE AppeHuyca?

15. Kakue MexaHU3Mbl pOCTa IJICHOK BbI 3HaeTe?

16. B kakux citydasix BBIIOJIHSAETCS JIorapu(PMUYECKUI 3aKOH POCTa IJICHOK?

17. B kakux city4astx BBIIOJIHAETCS CTEIIEHHON 3aKOH pOCTa IJICHOK?

18. [TosicHuTe cyTh ypaBHEHUS DBaHca.

19. Kakue nineHKH sBISIOTCS HE BUAUMBIMH?

20. Kakune mieHKku ABIAIOTCA BUIUMBIMU

21. B xakux cpengax HaOIIOJAETCsl XUMUYECKask KOpPo3us?

22. SIBnsercs Ay razoBas KOppo3usl JOKaJIbHONU?

23. KakoBa 0CHOBHas MpUYNHA XUMUYECKON KOPPO3UU METAILIIOB?

24. JlaiiTe onpeneneHne KapoCTONKOCTH METAJUIOB U CILJIABOB.

25. JlaitTe onpeneneHue KaponpoyHOCTH METAIIOB U CILIABOB.

26. Kakue GaxTopsl BIUSIOT Ha )KapOCTONKOCTh CTAIU?

27. IlpuBeaute ycaoBUE CIUIOMIHOCTH MJICHOK?

28. JIns KaKuX METaJIJIOB BBITIOJIHSIETCS YCIOBUE CIIJIONTHOCTH?

29. Kak MOYXHO MOBBICUTb XKapOCTOUKOCTh METAJIJIOB U CILIABOB?

30. Yewm ompenensercsi CKOPOCTh XUMHUYECKONH KOPPO3HH B YCTAHOBUBIIIEMCS peKUMeE?

31. Yem omnpenensieTcsi CKOPOCTh XUMUYECKON KOPPO3UH IIPH KHHETHYECKOM KOHTpOJIE Tipotiecca?

32. Kakue MeTamipl MOBBIMIAOT KapPOCTOMKOCTh CTaJIeh?

33. Kak Bnuser yraepo/1 Ha ®KapoCTONKOCTh cTajei?

34. Kak BiusieT CTpyKTypa cTajeil Ha UX KapoCTOMKOCTh?

35. IlosicHUTE CYTh TPEX TEOPUH KAPOCTOMKOIO JErMPOBAHMSL.

36. Kakum 006pazom NoAroTaBiauBaoT 0Opasiibl K BBHIIIOJHEHHUIO J1a00paTOpHOM paboThI?

N QYU R W
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37. Kakue nmpuOOpsI HCTIOIB3YIOT MPHU BBITIOJHEHUH JTJA0OPATOPHOU pabOThHI?
38. Kakue nokasarenu UCIOIb3YIOT IIPU OLIEHKE ra30BON KOppo3umn?

39. Kak paccuuThIBatOTCsl MaCCOBBIE ITOKa3aTeIu KOPPO3UU?

40. Kak nepeiiTi OT MaccoBbIX [TOKa3aTeseil Koppo3uu K ryOnHHOMY?

Bormpocel o nprobpeTeHuo 1 pa3BUTHE MPAKTUYECKUX YMEHUHN, TPETyCMOTPEHHBIX KOMIIETECHIIUSIMH,
3aKpEIJICHHBIMHU 33 JUCIUILIMHON (IpUMEpBI BOPOCOB K MPAKTUYECKUM 3aHSATHUSAM, JIAOOPATOPHBIM
paboTtam)

1.CocTtaBUTh CXeMY KOPPO3HMOHHOTO ['D, BO3HHUKAIOLIErO0 IpHU KOHTAKTE JKEJIE3HON JeTanu
miomtaapio 10 cM’ ¢ HEKEIeBOH B PacTBOPE CONSHON KHCTOTHI. HarmicaTh ypaBHEHHS SIEKTPOIHBIX
IIPOLIECCOB U CYMMapHOM peakuuu Ipouecca KOppo3uu. Beunciants 00bEMHBIN U BECOBOW MOKa3aTeNH
KOPPO3HH, ecitr 3a 20 MEHYT B IIpoIiecce KOPPO3UH BeLIETHIOCH 0,3 cM® rasa (H.y.).

2. CocTaBUTb CXeMY KOPpPO3MOHHOTO ['D, BO3HHKAIOIIErOo IPU KOHTAKTE >KEJIE3HOW JeTaiu
miomageio 20 cM® ¢ MOBEPXHOCTHIO OJ0BA B PACTBOPE CONSHON KHCIOTHL HammcaTh ypaBHEHHs
JJEKTPOJHBIX IPOLECCOB M CYMMAapHOM peakUHWH Mpolecca KOppOo3UU. BberaucinTs BecoBOM U
TITyOMHHBIN [TOKA3aTeIH KOPPO3UH, eCIIH 3a 2 daca MOTepsi MACCHI XKeNe3Hoi aeran coctapmia 4107 r.
[LI0THOCTH Kele3a paBHa 7,9 r/cM’.

3.CocTaBUTh CXEMY KOPPO3MOHHOTO IO, BO3HHKAIOLIErO NpHU IMOBPEKICHUU CIOSI MEIu Ha
CTanbHOM Ierany, Haxomsmeiics B kucioil cpexe (H'). IIomans MOBPEeXICHHS COCTAaBIsieT 15 o’
HanucaTh ypaBHEHUS 3J€KTPOJHBIX MIPOLIECCOB U CYMMAapHOU peakiuu mpolecca Koppo3uu. BeraucauTsb
00BEMHBIN U BECOBOM TMOKa3aTeIM Koppo3uu, eciu 3a 0,5 gaca B mporiecce KOppo3uu Beiaeauiaoch 0,6 oM’
rasa (H.y.).

4. CoctaBUTh CXeMy KOpPpPO3MOHHOTO ['D, BO3HHMKAIOUIEro IMpH MHOBPEXKACHUU CJIOSI MEIU Ha
CTaIBHON JeTanyu, Haxojsmieiica B kucnoit cpexe (H). Ilmomiams MOBpeXmeHHs coCTaBisieT 25 oM.
HanucaTh ypaBHEHUS 3J€KTPOJHBIX IPOLECCOB U CYMMApHOI peakiuu npouecca Koppo3uu. Berancaursb
00BEMHBIN M BECOBOM TIOKA3aTeNIM KOPPO3UH, €Ciu 3a 1,5 gaca moTeps mMacchl Jkele3a coctaBuia 2,8 107
r. [IoTHOCTH Kere3a paBHa 7,9 r/cM.

5. Paccuurtarh OTpUIIATEIbHBIA U MOJOKUTEIbHBIA MaCCOBBIN K, rIyOUHHBIN K, 1 00BEMHBII
K, mokazarenu KOppo3uH METAJUIOB IO JAaHHBIM Tabmuibl. ATMochepHOe JaBlieHHE BO BCEX Cllydasx
paBHO 10° ITa.

JlaHHble 11 pacyera rokasarejael CKopocTH KOPpPO3UHU

Oo0Bem
CocTan Temnepatypa
Ne M S, A MOIJIOIEHHOT 0
/i eTajLI o T, yac. MPOAYKTOB m, r T OKHCJICHHS],
OKHCJICHHSI K
A\

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 ZnO +20,0 - 673

7 Ni 80 12 NiO - 2,0 1073

6. OuneHuTh CIUIOIIHOCTh IUIEHOK, O0Opa3yeMblX Ha MOBEPXHOCTH METAJIOB  IpHU
BBICOKOTEMIIEPATYPHON KOPPO3HH.
JlaHHBIE U1 pacyeTa YCJIOBUS CIFIOUIHOCTH IUIEHOK

1] Co CoO 8,80 6,20 5 Mo | MoO, 10,23 4,6
2| Co C0,0; 8,80 5,18 6 Nb | Nb,Os 8,56 4,7
3| Co C0,0, 8,80 6,10 7 Nb NbO, 8,56 5,98
4| Cr Cr,0; 7,16 5,21 8 Nb NbO 8,56 7,26
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Bomnpoce! 110 3akperieHnIo TEOPETUYECKUX 3HAHUM, YMEHUN U IPAKTUYECKUX HABBIKOB,
[IPEyCMOTPEHHBIX KOMIIETEHIIUSMU (BOIIPOCHI K 3a4ETY)

3HaueHue KOPPO3UOHHOM HAYKU B HApPOJIHOM XO3SICTBE.
Knaccugukanus Koppo3noHHbBIX MTPOLIECCOB.
Merto1b1 KOpPO3HOHHBIX HccienoBaHui. [loka3zaTrenn CKOpOCTH KOPPO3HUH.
XuMHUYecKasi KOppo3usi METAUIOB. TepMOIMHAMUKA Ira30BOM KOPPO3HH.
VYcnoBue CIIOMIHOCTH OKCHJTHBIX TJIEHOK.
®axTophl, BAUSAIOLINE HA CKOPOCTh I'a30BOM KOPPO3HUH.
2KapocToMKOCTh 1 %KapONPOUYHOCTh METAJIJIOB.
3amura METaJlJIoB OT ra30BOI KOPPO3UH.
DneKTpoXUMHUEcKas Kopposus. MexaHu3m.
. Koppo3us ¢ Bo1opoAHOM enoisipu3anueii.
. Koppo3usi ¢ KuciopoaHou aenoiasipusauei.
. [TaccuBanusa metamioB. Teopus naccuBanuu.
. Koppo3us B ecTeCTBEHHBIX YCIOBUSX.
. ATmMocdepnas kopposus. O6mias xapakrepuctuka. @akTopbl. MeTOIbI 3aIIUTHI.
. Mopckas koppo3susi. O6mast xapakrepuctuka. @akTopsl. MeTO b1 3aIIUTHI.
. [Tomzemuas kopposus. O0mias xapakrepuctuka. @akTopsl. MeTOIbI 3aITUTHI.
. Koppo3sus o nefictBrem Oy)KIaromux TOKOB. MeTO bl 3aIUTHI.
. Kimaccuduxkarius MeTo10B 3aIUTH OT KOPPO3UH. 3aITUTHOE NCUCTBHE, 3aIUTHBIN (D EKT.
. MeToipl yaneHusi OKUCIUTENS U3 KOPPO3ZUOHHON CPEJIbI.
. Karoanble u aHogHbIE HHTUOUTOPBI KOPPO3UH.
. CMmemanHble UHTUOUTOPHI. JleTyune HHruOUuTOpHI.
. Karonnas 3amuTa oT BHENIHETr0 HCTOYHHKA TOKA.
. [IpoTexropHas 3amura.
. AHOJIHas 3a1UTa OT BHEIIHETO UCTOYHUKA TOKA.
. Meranmnuueckre 3aluTHbIE HOKPHITHUSL.
. Hemerannuueckue 3aliuTHBIE MOKPBITUS: JTAKOKPACOUHbIE, SMAJIEBbIE.
. [lonumepHbIe U METAJUINOIUMEPHBIE TOKPBITHUSL.
. Koppo3nonnas cToikoCTs xeie3a. JKene30yriepoucToie CIIaBbl: CTaJIN, Yyr'yHBI.
. HepkaBeromire XxpoMHCTbIE 1 XPOMOHHKEIIEBbIE CTaT. MapKupoOBKa.
. Mexkpucraminyeckas KOppo3usi HepxaBerolux craneid. CriocoObl Mpe1oTBpalleHusl.
. Koppo3nonHas cTOMKOCTh MEIM U €€ CILJIABOB.
. Koppo3noHHas cTOMKOCTh HUKEJS U €r0 CILJIABOB.
. Koppo3noHnHas cTOMKOCTb aJFOMUHHUS U €r0 CILIABOB.
. Koppo3nonHas cTOMKOCTh TUTaHA U €r0 CIUIaBOB.

e Aol
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6.4 MeToguueckue matepuansbl, onpegensowme npoueaypbl OLEHUBAHUA 3HAHUN,
YMEHUM, HaBbIKOB WU (MNU) onbiTa AeATeNIbHOCTU, XapaKTepusylluMx I3Tanbl
dopmMUpoBaHMA KOMNETEeHUUN

[Ipouenypsl olleHUBaHUS 3HAHUM, YMEHUI, HABBIKOB, XapaKTEPU3YIOLIUX ATanbl (POPMUPOBAHUS
KOMHCTGHHI/Iﬁ, H3JI0OKCHBI B MCTOAWYCCKUX PCKOMCHIAAIUAX II0 HW3YUCHHUIO AVCHHUIIIWHBI «HI/IHICBaH
XUMHUA», B KOTOPBIC BXOJAAT MCTOAWMYCCKUC PCKOMCHAAIMW K BBIMNOJHCHUIO W 3alIUTEC J'Ia60paTOpHBIX
pabot (npunoxenue k Hacrosen PI1T).
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7. MNepevyeHb OCHOBHOW U AOOMNOSIHUTENbHON y4eOHOW nuUTepaTypbl, Heo6xoaumMou Ans
OCBOEHMUA AUCLUNIIUHbI

a) OCHOBHAasI JIUTepaTypa

1.

[TormoBa, A.A. MeTopl 3 ThI OT KOppo3un. Kypc nekmuit [ DneKTpoHHBIN pecypc] : yuedHOe
nocobue. — OnekrpoH. paH. — CIIO.: Jlans, 2014. — 272 c. — Pexum pgocryna:
http://e.lanbook.com/books/element.php?pll 1d=50169 —3arn. c sxpana.

Jlazyrkuna, O.P. Xumuueckoe COnpoTHUBIIEHHE U 3aIIMTa OT KOPPO3UU : yueOHOe mocobdue /
O.P. Jlazyrkuna; MunucrtepctBo oOpa3oBaHus U Hayku Poccuiickoit @enepanuu, YpaabCckuii
¢benepanbHblil yHUBepcuTeT UMeHH nepBoro Ilpesunenta Poccuu b. H. Enapnuna. - ExatepunGypr
: U3marensctBO Ypansckoro ynusepcuteta, 2014. - 141 c.: un., Tadin., cxem. - bubnuorp. B KH.. -
ISBN 978-5-7996-1157-6; To xKe [DneKkTpoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=275812

0) I0MOJTHUTE/IbHAS JIUTEepaTypa

1.

2

Kopposuonnasi CTOMKOCT, 000pyIOBaHUS XHMHYECKHUX MPOU3BOACTB: CrocoOBl 3aIuThI
000pyI0BaHUsI OT KOPPO3HUH : cipaBouyHoe pykoBojactBo / A. M. Cyxortun, E. . Yekynaesa, B.
M. KuspkeBa, B. A. 3aitnieB u ap. ; nox pea. b. B. Crpokana, A. M. Cyxotuna .— JI. : Xumus,
1987 .— 279, [2] c. : un. — 1.30.

. Tydanos, 1. I'. Koppo3nonHas cTOWKOCTh HEP)KaBEIOIIUX CTAJICH, CIUIABOB W YMCTHIX METAJIJIOB :

cupaBounuk / JI. I'. TydbanoB .— U3x. 5-e, mon. u nepepad. — M. : Metamnyprus, 1990 .— 319,
[2] c. : mm. — 1.70.

. Bunorpanosa, C.C. Pacuer noxazarteneil KOppO3MM METaNIOB U MapaMeTpPOB KOPPO3HMOHHBIX

cucreM: yuebHoe mocobue / C.C.Bunorpamosa, P.A.Kaiinpukos, B.JL XKypasnes ;
MunuctepctBo o0pazoBanusi U Hayku Poccun, denepanbHoe rocynapcTBEHHOE OOHKETHOE
00pa3zoBaTelbHOE YUPEXKICHUE BbICHIEr0 mpodeccuoHanbHOTO oOpasoBanus «Kazanckuit
HAIIMOHAJBHBINA HCCIIEIOBATEIbCKUN TEXHOJOTUYECKU yHUBEpcUTeT». - Kazanp : M3marenbcTBo
KHUTY, 2013. - 176 c. : un.,rabmn., cxem. - ISBN 978-5-7882-1362-0 ; To »xe [DneKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=258747

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

Haymos, C.B. MarepuanoBenenue. 3ammTa OT KOPPO3UHU : Y4eOHO-METOAMYECKOoe mocooue /
C.B. Haymos, A.fl. CamyunoB ; MunucrepctBo oOpa3oBanusi u Hayku Poccun, ®enepaiibHoe
roCyJapCTBEHHOE OIO/KETHOE O00pa30BaTEIbHOE YUYPEKJICHHUE BBHICHIETO MPO(HecCHOHATLHOTO
oOpa3oBanus «KazaHCKkHil HalMOHAJILHBIN UCCIIEOBATENIbCKUM TEXHOJIOTUYECKUN YHUBEPCUTETY.
- Kazans : Usgatenscteo KHUTY, 2012. - 84 c. : un., tadi., cxem. - ISBN 978-5-7882-1280-7 ;
To ke [DnexTponnsiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=259080

8. MepeyeHb pecypcoB MHHGPOPMALNOHHO-TENIEKOMMYHUKAUMOHHONU ceTn «WUHTepHeT»
Heob6XoAUMbIX ANl OCBOEHUSI AUCLUMUNIIUHbI

http://www.okorrozii.com/ Ha caiite npeactaBieHbl B IOJHOM 00bEME TEOPETUUYECKHE U MPAKTUUYECKHE

CBE/IEHUS O KOPPO3UOHHOM Pa3pyLIEHUH U CIOcO0ax 3aIlUThl OT HETO.
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9. MeToanyeckue YKasaHuAa ans o6yqa|oumxc;| no oCBOEHNI0 ANCLUNNMIINHDbI

JlucuminHa npeycMaTpUBaeT JIEKLIUK OJWH pa3 B JIBE HEJENU, IPAKTUUECKHUE 3aHATHS OJIUH Pa3
B JIB€ HEAENU M YEThIpe YEThIpEeXuacoBble JabopaTopHble PabOTHl M OJHY JIBYXHacoOBYIO paboTy.
N3yueHue Kypca 3aBepiuaeTcsi 3a4eTOM.

VYcnemHoe u3ydeHue Kypca TpedyeT MOoceleHus JIeKUUH, akTUBHOM paboThl Ha MPAKTHUYECKUX
3aHATUSIX U J1a00paTOpHbIX paboTax, BBIIOJHEHUS BCEX Y4YeOHBIX 3aJaHMi MpernojaaBarers,
03HAaKOMJIEHHsI C OCHOBHOM U JIOIIOJIHUTEIIBHOM JIMTEPATypOH.

Bo BpeMs 1eKIuM CTYyIEHT AOJIKEH BECTU KPATKUI KOHCIIEKT.

Pabota ¢ KoHCIIEKTOM JIEKLIMI MpeArnoaraeT NpOCMOTP KOHCIEKTa B TOT K€ JIeHb I0CIIe 3aHATUH.
[Ipu 3TOM HEOOXOJMMO NOMETUTh MaTepHallbl KOHCIEKTa, KOTOPbIE BbI3BIBAIOT 3aTPYIHEHUS IS
noHumanus. Ilpu 3Trom oOyuaromuiicss 10JKEH CTapaThCs HAWTHU OTBETHI HA 3aTPYAHUTEIbHBIE BOIPOCHI,
UCIOJIb3YSl PEKOMEHIYeMyIo JHUTepaTypy. Ecium eMy caMOCTOATEIbHO HE YJIaloch pa3oOpaThcsl B
Martepuaie, Heo0X0AUMO CPOpPMYIUPOBATH BOIPOCHI U OOpATUTCSA 3a MOMOUIBIO K IpEernojaBaTeslio Ha
KOHCYJIbTAIIUHU WM OJIMKANIIIEH JICKITUH.

OOyuaromeMycss HEOOXOJAMMO PETYISIPHO OTBOAWTH BpeMsl JUIsi TOBTOPEHHSI TPOUIEHHOTO
MaTtepuaia, IpoBepsst CBOM 3HAHUS, YMEHUS M HaBBIKU [10 KOHTPOJBHBIM BOIIPOCAM.

IIpakTnyeckne (ceMHHApPCKHe) 3aHATHSl COCTaBISIOT BAaXHYIO YacTh MpodeccHOoHaNbHOM
MOJITOTOBKM ~ CTyAEHTOB. (OCHOBHasi LeJIb TMPOBEACHUS MPAKTUYECKUX (CEMHHApCKUX) 3aHATUH -
(opMHpOBaHUE y CTYJIEHTOB aHATUTUYECKOT0, TBOPYECKOTO MBIIUICHUS ITyTEM MPUOOPETEHUS IPAKTUIECKUX
HaBBIKOB.

Metonuyeckue ykazaHusi K IPAKTHUECKUM (CEMHUHAPCKUM) 3aHSTHUSIM 1O JUCUUIUIMHE HApSIy C
paboueild mporpamMMoil W TpadUKOM Y4eOHOTO MPOIECCa OTHOCATCS K METOJUYECKUM JOKYMEHTaM,
ONPEEISAIONIMM YPOBEHb OPTaHM3allMY U KadecTBa 00pa30BaTeIbHOIO MpoLecca.

CopnepxaHue mnpakTHUeCKUX (cemuHapckux) 3aHsaTuil ¢ukcupyercs B PIIJI B pasgene 4
HAaCTOSLIEN IPOrPAMMBI.

Baxneiimeil cocrapisomeil 11000H (GOpMbl IPAKTUYECKUX 3aHSATHH SBISIOTCS YIPaKHEHUS
(3amanus). OcHOBa B YNPaKHEHHWH - MPUMEP, KOTOPBIA pa3OMpaeTcs ¢ MO3UIUNA TEOPHH, Pa3BUTON B
nexuuu. Kak npaBuio, OCHOBHOE BHUMaHUE yAelseTcss pOPMUPOBAHNIO KOHKPETHBIX YMEHUHN, HaBbIKOB,
YTO U ONpENENseT COACpKaHHE NEATENbHOCTU CTYIEHTOB - pelIeHHE 3ajay, rpapuueckue padoThl,
YTOYHEHUE KaTeropuil U MOHATUN HAYKHU, SBJISIOLIUXCS MPEINOCHIIKON MPaBUIbHOIO MBIIIJICHUS U PEYH.

[IpakTnueckue (ceMUHAPCKUE) 3aHATHS BBIIOJIHAIOT CIEIYIOIINE 3a/1a4H:

CTUMYJIMPYIOT PEryJIspHOE H3Y4YEHHE PEKOMEHJIyeMOW JMTEepaTypbl, a TaKKe BHHMATEJIbHOE
OTHOIIEHUE K JIEKIUOHHOMY KYpCY;

3aKpEIUISIOT 3HAHMS, IOJIYYE€HHbIE B IPOLECCE JEKIMOHHOIO OOy4YEeHHS U CaMOCTOSTEIbHOMN
paboThl HAJ| INTEPATYPOl;

paciupsoT 00bEM IpohecCHOHAIBbHO 3HAUMMBIX 3HaHUN, YMEHUH, HABBIKOB;

MIO3BOJISIFOT MPOBEPUTD MPABUIIBHOCTH paHEe MOTYYCHHbBIX 3HAHUI;

MIPUBUBAIOT HABBIKM CAMOCTOSITEIbHOTO MBIIIIEHUS, YCTHOTO BBICTYIIJICHHUS;

CrocoOCTBYIOT CBOOOJHOMY OTIEPHPOBAHUIO TEPMHUHOJIOTHEH;

MPEIOCTABIISIIOT IPENOAAaBAaTEN0 BO3MOXKHOCTh CHUCTEMAaTHMUECKH KOHTPOJUPOBATh YpPOBEHb
CaMOCTOSITENILHOIN pabOThI CTYIEHTOB.

[Ipu moAroToBKE K MPAKTHYECKUM 3aHATHSAM HEOOXOJUMO MPOCMOTPETh KOHCIEKTHI JIEKIUN U
METOIMYECKUE YKA3aHUsI, PEKOMEHIOBAaHHYIO JINTEPATypy MO JAHHOW TeMe; MOATOTOBUTHCS K OTBETY Ha
KOHTPOJIbHBIE BOTIPOCHI.

3a 10 MUH 10 OKOHYAHUS 3aHATHUA IpernojaBaTelib NpoBepseT 00bEM BHIIOJIHEHHON Ha 3aHATHUU
paboThl ¥ OTMEUAET pe3ysibTaT B paboueM KypHale.
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OcTtaBuiviecss HEBBINOJIHEHHBIMU IYHKTBHl 3aJaHUSl MPAKTUYECKOTO 3aHSITHsl CTYIEHT 00s3aH
J0JeNaTh CAMOCTOSITEIBHO.

[locne mpoBepku oTueTa MpernojaBaTeb MOXET HMPOBOJUTH YCTHBIM WJIM HMUCHBMEHHBIH ONpPOC
CTYIACHTOB JUIsl KOHTPOJISI YCBOCHUS UMHU OCHOBHBIX TEOPETUYECKHX M MPAKTUYECKHX 3HAHUN MO TeMe
3aHATUS (CTYACHTHI JTOJKHBI 3HATh CMBICI MOJTYYEHHBIX UMHU PE3YJIbTaTOB M OTBETHl Ha KOHTPOJIbHbBIE
Bonpockl). [lo pe3ynbTaram npoBepKH OTUYETA U ONPOCA BHICTABIISETCS OLICHKA 32 MPAKTUYECKOE 3aHSTHE.

JlabopaTtopHble padoThI COCTABISIOT BAKHYIO 9acTh MPO(EeCCHOHAIBHOM MOATOTOBKH CTY/IEHTOB.
OHu HarmpaBlieHbI HA SKCIEPUMEHTAIBHOE MOITBEPKICHUE TEOPETHUECKHX TMOJIOKEHUH U (hOPMHUPOBAHHE
y4eOHBIX U IPOPECCHOHATIBHBIX IPAKTUYECKUX YMEHUI.

BrimonHeHnue cryieHTaMu 1a00paTOpHBIX padOT HAMIPaBIIEHO Ha!

000011eHre, cUCTeMaTH3alUI0, YIIIyOlIeHHe, 3aKpeIyIeHUe MMOJIYyY€HHBIX TEOPETUUECKUX 3HAHWUM
M0 KOHKPETHBIM TeMaM JIHCIHUTUINH;

dbopmMupoBaHre HEOOXOIUMBIX MPO(HECCHOHATBHBIX YMEHUN U HABBIKOB;

JIMCUMIUIMHBL, 110 KOTOPBIM IUIAHUPYIOTCS J1abopaTOpHbIe pabOThl U UX 0OBEMBI, OIPENEISIFOTCS
pabounMu y4eOHBIMU TJIAHAMH.

Meroandeckue yka3zaHUsS IO TPOBEICHUIO JAOOpaTOPHBIX PabOT pa3pabdaThIBAIOTCS HA CPOK
nevicreus PITJL (I1I1) u Bxiaroyarot:

3arjaBue, B KOTOPOM yKa3bIBaeTcs BUJ paboThl (J1abopaTopHas), ee MOpsAAKOBBIM HOMEDP, 00bEM B
9yacax 1 HAaNMECHOBAHHE;

1enb paboThI;

MIpeIMET U CoJiepKaHue paboThI;

o0opynoBaHKE, TEXHUYECKHE CPEJICTBA, HHCTPYMEHT;

MOPSIIOK (TIOCIIEI0BATENIBHOCTD ) BHIIOJHEHUS padOThI;

IIpaBUJIa TEXHUKHU 0€30MaCHOCTH U OXpaHbl TpyJa Mo JaHHOU paboTe (110 HEOOXOIUMOCTH);

oOurue npasuia kK oopmiieHuIo paboThI;

KOHTPOJIbHBIE BOIIPOCHI U 3a/IaHMS,

CIIMCOK JINTEPATYyphl (110 HEOOXOIUMOCTH).

Coneprxanue nmabopatopHbix padot ¢pukcupyercs B PI1] B pa3nene 4 HacTosIme mporpaMmei.

[Ipu nnanupoBaHuu 1a0OPAaTOPHBIX pabOT CIENYET YUUTHIBATh, UTO HApSALY C BEAYIIEH LEbIO -
MOJTBEPKACHUEM TEOPETHYECKUX TMOJIOKEHUH - B XOJAE BBHINOJHEHUS 3aJaHUl Yy CTYACHTOB
dbopMUPYIOTCS TPAKTUYECKHE YMEHHUS M HaBBIKM oOOpamieHus ¢ J1abopaTOpHBIM 000PYy/IOBaHUEM,
anmaparypoi u Ip., KOTOPbIE MOTYT COCTABIISITh YaCTh MPO(ECCHOHATBHOM MPAKTHUECKOH MOATOTOBKH, a
TaKXKe HcCcIeloBaTelbckue yMmeHus (HaOmrogaTh, CpaBHUBATh, aHAIU3UPOBATh, YCTAHABIMBATh
3aBUCHUMOCTH, [I€JIaTh BBIBOJBI U OOOOLIEHUS, CaMOCTOSITENIbHO BECTH HCCIIEeN0BaHUE, OQOPMIIATH
pe3yJbTaThl).

CocraB 3amganuil st 1a0OpaTOpHOM PabOTHI MOJDKEH OBITH CIUIAHUPOBAH C TAKUM PACUYCTOM,
9TOOBI 32 OTBEIEHHOE BPEMSI OHU MOTJIM OBITh Ka4eCTBEHHO BBITTOJIHEHBI OOJIBIIMHCTBOM CTY/ICHTOB.

Heo0xouMbIMU CTPYKTYPHBIMH 3JIEMEHTaMU J1a00paTOpHON paboThl, HOMUMO CaMOCTOSATEIbHON
JESTETbHOCTH CTYJICHTOB, SBIISTIOTCSI MHCTPYKTAX, MMPOBOAUMBIN MPETIOIaBaATEIIEM, a TAK)KE OpraHU3alus
00CYXJIEHHSI UTOTOB BBITIOJIHEHUS J1a00OpaTOPHOU pabOTHI.

BoinosiHenuto 1abopaTopHBIX pabOT MpeAlecTBYET NpPOBEpKAa 3HAHUI CTYJIEHTOB — UX
TEOPETHUECKOW TOTOBHOCTH K BBITIOJTHEHHIO 3a/IaHHS.

[Topsanok mnpoBeneHus JadOpPAaTOPHBLIX PadOT B LIEJIOM COBIANAECT C MOPSAKOM IPOBEICHUS
MpakTU4eCcKuX 3aHATHH. [loMuMO cOOCTBEHHO BBHINOJHEHHS pabOThI AJis Kaxk A0 J1abopaTOpHOU pabOoThI
IpelycMOTpeHa INpoleaypa 3alluThl, B XOJ€ KOTOPOM IpenojaBaTesib IMPOBOIUT YCTHBIA HIIU
MMCBbMEHHBIN ONPOC CTYAEHTOB JUIsl KOHTPOJISl TOHUMAaHUS BBIIIOJHEHHBIX MU U3MEPEHUM, PaBUIIbHOM
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MHTEPIIPETAINH MOJIyYEHHBIX PE3YJIbTaTOB U YCBOCHUSI MU OCHOBHBIX TEOPETUYECKUX U MPAKTUUECKUX
3HaHUH IO TEME 3aHATUS.

[Ipu noAroToBKE K 3a4€Ty ¢ OLEHKOM B JIONIOJIHEHUE K U3YyYEHUIO KOHCIIEKTOB JIEKUUH, Y4eOHBIX
ocoOuil U cnaiiioB, HEOOXOAMMO I0JIb30BATHCS YU€OHOU JTUTEpaTypOil, pPEKOMEHI0BAaHHON K HaCTOSIILEN
nporpaMme. [Ipy moaroToBKe K 3a4€Ty HY>KHO U3YyUUTh TEOPHUIO: OIPECIICHUS BCEX MOHITUN U M0AX0/IbI
K OLIEHUBAHUIO JI0 COCTOSIHUS MOHUMAaHUs MaTepraa U CaMOCTOSITENIbHO PELIUTh 110 HECKOJIbKY TUIIOBBIX
3ajady M3 Kaxjaod Tembl. [lpu pemeHum 3amad  Bcerna HEOOXOAMMO yYMETh  Kaue€CTBEHHO
MHTEPIPETUPOBATH UTOT PELICHHUSL.

CamocrositesbHast padora crygeHToB (CPC) no muciuminHe urpaer BaXKHYIO poOJib B XOJE
BCero yd4eOHOro mporecca. MeToauueckue Marepuaibl U pexkomeHmanuu s obecnedenuss CPC
TOTOBSTCS IIPETOAABATEIEM U BBIJAIOTCS CTY/ACHTY.

10. MNepe4vyeHb WH(POPMALUOHHBLIX TEXHONOrMMMU, UCMNOSIb3yeMbIX NPU OCYLIEeCTBIIEHUMU
obOpa3oBaTenbHOro npouecca no AUCUUNNMHE, BK/OYasa nNepevYeHb MNPOrpaMmmMHOro
obecne4vyeHUss U NHPOPMALIMOHHbIX CMPaBOYHbIX CUCTEM (MPU HEO6XOANMOCTH)

[Ipy nmnpoBeneHHWH JIEKIMOHHBIX 3aHSATUH IpeAyCMaTpPUBAETCS HCIOJIb30BAHHE CUCTEM
MYyJIbTUMEIHA.

[Ipu mpoBeneHuu JgadOpPaTOpHBIX padoOT IMpeaycMaTpUBAETCS MCIOJIb30BaHUE Ja0OPaTOPHOTO
000py10BaHuUs, IPELYCMOTPEHHOTO METOJIOM UCCIIEIOBAHUSI.

11. OnucaHme maTepumanbHO-TeXHU4YeCKOM OGa3bl, HeOOXoAUMOW ANA ocCyLlecTBIIeHUs
obGpa3oBaTenbHOro npowuecca no AUMcuuninHe

JleKIIMOHHBbIE 3aHATHS:

AynuTtopus, OCHAIllEHHAas NPE3EHTALMOHHOW MYJIbTUMEIUIHONW TEXHUKOW (MPOEKTOp, 3KpaH,
KOMIIBIOTEP/HOYTOYK).

IIpakTHYyeckue 3aHATHA 10 JAHHOW JIHMCLMIUIMHE IPOBOJATCS B ayJWTOPUH, OCHAIIEHHON
MYJbTUMEIUINHON TEXHUKOHN (IIPOEKTOP, 3KpaH, KOMIIbIOTEP/HOYTOYK).

JlabopaTopHble padoThl IO JAaHHOM AMCLUUIUIMHE MHPOBOAATCS B ydyeOHOM ayautopuuB-322

«JlaGoparopust xumuu Ne 4y (ocHamiena mydensHo# ieusto LV 11212, koppo3uomepom Dkcnept — 004 ¢
HAabOpOM JIaTYMKOB, Ja0OPATOPHBIMHU IUIMTKAMH, TepMoONapaMu, aMmIepMeTpOM, YCTAaHOBKOM IS
HAHCCCHUS TaJIbBBAHNYCCKHUX HOKpLITPIfI, CCKyHOAOMEpaMHu, 06pa3uaM1/1 MCTAJUIOB, INTAHTCHIUPKYIAMU,
HE00X0IMMOI MOCYI0M U peakTUBaMU JJIsl IPOBEACHUSI TJAOOPATOPHOIO XMMHUECKOTO IKCIIEPUMEHTA).

ABTOp ; Vi
KaHIUJAT OMOJIOTUYECKUX HAYK, TOIICHT { S f I'.B.KopotkoBa

3ag. kadeapoit TMO :
KaHAUJIaT TEXHUYECKUX HAYK, JOLIEHT et iy — ’ M.B. 'onuapos

[Iporpamma ono6pena Ha 3acenanuu kadeapsr TMO ot 30.08.2016 rona, nmporokos Ne 1.
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