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1.lenun, 3a7a4u ¥ IJIAHUPYeMble Pe3yJbTAThl 00y4eHHs M0 INCHUILIHHE

B cooTrBeTcTBUM C TOCYJapCTBEHHBIM OOpa30oBaTENIbHbIM CTAHIAPTOM JUCLMILIMHA
«XHMMHYECKOE CONPOTUBJICHHWE MATEpUalIoOB M 3allUTa OT KOPPO3UW»  SBISETCA
HEOThEMJIEMOHM 4acThl0 Y4eOHOro Ipolecca MOATOTOBKU CIEHHUAIMCTOB IO IMPOQMIII0
«ABTOMATU3UPOBAHHOE MPOEKTUPOBAHUE TEXHOJIOTUYECKUX ITPOLECCOB U TPOU3BOACTBY.

K OCHOBHBIM IIEJIIM OCBOEHMSI IUCLUUIUIMHBI «XUMHUYECKOE COIPOTUBICHUE MAaTEPUAIIOB U
3alMTa OT KOPPO3UU» CIIEAYEeT OTHECTH:

— nryOokas mpodeccroHanbHas MOJrOTOBKA CHELUAINCTa, OOECIeYMBAIOIasl YCIIEIIHOE
OCBOCHME 00JIACTH 3HAHUH 110 AHTUKOPPO3UOHHOM 3aliTe MallluH U 000pyI0BAHUS.

K ocHOBHBIM 3a7auaM OCBOEHUS AUCLMILINHBI « XMMHUYECKOE COIIPOTUBICHUE MAaTEPUAITIOB U
3alUTa OT KOPPO3UU» CIIEAYEeT OTHECTH:

— OCBOEHHE COBPEMEHHBIX 00]acTeil 3HAaHWI O TEOPUH KOPPO3HOHHBIX IPOLIECCOB H
METO/I0B 3aIIUThl OT KOPPO3HUU;

— OCBOGHHME IMPHUHIMUIOB KOHCTPYHUPOBAaHUS M AHTUKOPPO3MOHHON 3alllUThl MallUH U
anmnapaToB XUMHUYECKUX U HEPTEXMMUYECKHX POU3BOJICTB.

O6yquI/Ie 0 JMCHUIIINHE «XHUMHUYECKOE COIIPOTUBJICHHUC MATCPpHAJIOB MW 3alluTa OT
KOPPO3UN» HAIIPpABJICHO Ha q)OpMI/IPOBaHI/Ie y 06yqa}oumxc51 (QU(S144:0111170,€ KOMIICTCHITUH:

Koa v HaumMeHoBaHHe KOMIETEHIMIA

NHaukaTopbl JOCTHIKEHUS
KOMIIETEHIIHH

OIIK-5 Cnoco0eH HCIoIb30BaTh OCHOBHEIC
3aKOHOMEPHOCTH, JICUCTBYIOIIKE B IIpOIecce
HN3TOTOBJICHUA MaIIII/IHOCTpOI/ITCJILHI)IX
u3JIeNni TpeOyeMOoro KauecTBa, 3aJ1aHHOTO
KOJIMYECCTBA HpI/I HANUMCHBIIINX 3anaTax
OO0IIECTBEHHOTO TpyJa

NOIIK-5.1. 3Haer OCHOBHBIE
3aKOHOMEPHOCTH, ACHCTBYIOIIUE B IpOIecce
U3TOTOBJICHHSI MAalIHHOCTPOUTEIBHBIX
u3genuidi TpedyeMoro KadecTBa, 3aJaHHOTO
KOJIMYECTBA TMPH HAMMEHBIIMX 3aTpaTax
00I11eCTBEHHOT' O TpyJia

NOIIK-5.2. Ucnone3yer OCHOBHBIE
3aKOHOMEPHOCTH, JIEHCTBYIOIIME B IpoOLEcce
M3TOTOBIICHUS MAaIIMHOCTPOUTETHbHBIX
u3nenuii TpedyeMoro KadecTBa, 3aJaHHOTO
KOJIMYeCTBA TIPU HAUMEHBIINX 3aTpaTax
0011IeCTBEHHOTO TPy1a

HNOIIK-5.3. Bnaneer HaBBIKaMHU
W3TOTOBIICHHS MaIIuHOCTPOUTEITHHBIX
u3genuil TpedyeMoro KadecTBa, 3aJaHHOTO
KOJIMYECTBA TIPM HAWMEHBIIUX 3aTparax
00IIeCTBEHHOT' 0 TpyJia

2.MecTO IUCHUILIHHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl

HucuuninmHa « XMMUYECKOE COMPOTHBIECHWE MATEpPUAIOB M 3alluTa OT KOPPO3UM» OTHOCUTCA K
y4eOHBIM JHUCHHUIUIMHAM oO0si3aTenbHOM vactu  Onoka bl «/lucuurumesl w0 MOZYITN»
oOpa3oBaTenbHO# mporpammbl «KoMIbIOTEpHOE MPOSKTUPOBAHUE 00OPYIOBAHUS U MPOU3BOACTBY»
HanpasneHuss 15.03.05 KoHCTpYKTOPCKO-TEXHOIOTHYECKOE OO0eCredeHrne MAIIMHOCTPOUTENIbHBIX
MIPOU3BOJICTB, KBaIU(PUKaIUs (CTENEeHb) — OaKamaBp.

OcBo€eHUE TUCIUTIIMHBI « XHMUYECKOE COMPOTHUBIIEHNE MAaTEPUAJIOB U 3aIIUTa OT KOPPO3UN» B 8-M
ceMecTpe HeoOXOIuMO i TOCIEAYIOIIero OcCBOeHHs aucuuiinH  «KoHcTpyKTopcko-
TEXHOJOTHYECKOoe 00ecTieueHre MPOSKTUPOBAHUS allllapaTOB OTPACIH ».
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3.CTpyKTypa M cofep:KaHue AUCHUILTUHBI

OO01mmast TpyA0eMKOCTh TUCIUTUIHHBI COCTABIISIET 2 3a4eTHRIX eANHHUIIBI (72 yaca).

3.1Buabl yueOHOI padoThl U TPY10€MKOCTH

3.1.1. O4no-3a04Has popma 0OydeHUs

Ne . KoaunuecTBo CemecTpbl
Bun yueOHo# padoThI
n/n JacoB 8
1 | AyanTopHble 3aHATHSA 36 36
B Ttom umnce:
1.1 | Jexuuu 18 18
1.2 | CemuHapCcKHe/IPaKTHUECKUE 3aHITUS - -
1.3 | JJaGoparopHbie 3aHATHUS 18 18
2 | CamocTosiTesibHas1 padoTa 36 36
B Ttom umnce:
2.1 | Jloxian, coobOuieHue
3 | [IpomeskyToyHAas aTTeCTANMS
3auet/aud.3a4er/IK3aMeH 3a4yer 3a4eT
Hroro 72 72
3.2TemaTu4yeckuii NJIaH U3y4YeHUs U CIUTIIMHBI
3.2.1. Ounas-3a04Has popma 00ydeHHUS
TpyroeMkocTsb, yac
AynuTopHas padora
C | amoct
Ne Pa3znenbl/TemMbl ] eMUHAp 1
n/n AHCHMILIHHBI — abopat| pakTu | OAATE]
cero | exmu OpHBIC | Yeckasi| bHas
PaKTU4
u 3aHATH | IOAroT| pador
eCKHeE
a OBKa a
3aHATHUS
1.1 Brenenue.OcHOBHBIE  TEpMHUHBI U 12 3 3 6
OTIpeIeTICHUS
1.2 | DuexTpoXuMHUUECKast KOPPO3HsL. 12 3 3 6
1.3 | Xumuueckas KOppo3usi. 12 3 3 6
1.4 BsaumonelictBue  HEMETAILTMUECKHUX 12 3 3 6
MaTepHaJIOB c arpecCUBHBIMU
cpenamu.
1.5 Mertoabl 3alIUTH OT KOPPO3UHU. 12 3 3 6

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca

HUcn.: T.C. Jleyxuna
NJ12098248




1.6 | Koppo3noHHasi CTOWKOCTh METAIJIOB U 12 3 3 6
CILJIABOB.

Hroro | 72 18 18 36

3.3Conep:kanue TUCHHUIINHBI

Tema 1. BBGI[CHI/IC.OCHOBHLIG TCEPMUHDBI A ONIPEIACJICHUA

Onpenenenue NOHATHS “KOppo3us’’. 3HaueHHE OOPBHOBI C KOPPO3ZHEH.
DKOJOrHYecKHe acrekThl Koppo3uu MeTaioB. Kiaccudukanus Koppo3un METaIoB.
Metoabl 00pHOBI C KOPPO3UEHA.

«KOppO3Us METAJJIOB», «TEPMOAMHAMUKA 3JIEKTPOXUMHUYECKOH KOPPO3UN»,
«KMHETHUKA 3JIEKTPOXUMHUYECKON KOPpPO3UN», «BHEIIHWE M BHYTPEHHUE (PAKTOPBDY
«ra3oBasi KOPpO3US». «IACCUBHOCTh METAJUIOB». «CHJIMKATHbIE MaTepUaiby,
«TIOJIMMEPHBIE MaTEpUaIbDy, KKOPPO3UOHHO-CTONKOE JIETHPOBAHHE.

Tema 2. DJIEKTPOXUMHYECKAST KOPPO3MUS.

. OcHo8bl meopuu 31eKMpPoOXUMULECKOU KOPPO3UU.

[Ipoiiecchl Ha TpaHuUIle METaLUI-PAcTBOP. MexaHU3M 3JIEKTPOXUMUYECKON
Koppo3uu. TepMoIMHaMHKa JIEKTPOXUMHUYECKON Koppo3uu. Kunetrka
AIEKTPOXUMUYECKOM Koppo3uu. [TaccuBHOCTS MeTauioB. Hapymienne maccuBHOTO
COCTOSIHHSI.

Brusanue nexomopuix ¢hakmopos Ha 31eKmpoxXuMudecKyio Kopposuro Memaiios.

TepmoauHaMmudeckue cBoiicTBa MeTayia. CoCcTaB M CTPYKTypa CILIaBOB.
CocrostHue u 00paboTka nmoBepxHoctu. Tepmuueckas o0paboTka. MexaHudyeckue
HanpsbkeHusi. CoctaB arpeccuBHOU cpeibl. CKOPOCTh M XapaKTep JABMXKCHUS CPEIbI.
Temneparypa. Tenonepenayva. JaBinenue. Konrakt Heckobkux MetamioB. KoHTakT
C HEMETAJUTMYECKUMH MaTeprajJaMu.

Tema 3. XUMHUYECKast KOPPO3usl.

l'azosas koppo3sus.

Mexanusm razoBoit Koppo3uu. TepMoauHamMuKa ra3oBoil Koppos3uu. Kunernka
razoBOM KOppo3uu. POCT CIIIIONIHON ¥ TOPUCTOM OKCUJIHBIX TJIEHOK.

Brusinue nekomopuix ¢haxmopoeé na 2a308y10 KOppo3uo Memanos.
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CocraB u cTpyKTypa cijiaBa. MexaHnueckue HarpspkeHus v aeopmanus
metaia. O6pabdoTka nosepxHoct. CocraB cpenpl. Temneparypa. JlaBneHue.
CKOpOCTb IBM>KEHHS CPEJIBI.

Xumuueckas Koppo3sust 8 HCUOKUX CPEOax.

Koppo3us meTaninoB B )KuAKuX HeanekTpoauTax. OCHOBHbBIE CTAAUU Ipoliecca
XUMHUYECKON Koppo3un. Koppo3noHHast akTHBHOCTB KMJIKMX OPTAaHUYECKUX CPEI.

Tema 4. B3auMoaeiicTBEe HeMETA/UIMYECKMX MATEPHUAJIOB C arPeCCHBHBIMH
cpeaaMm.

OcHogHble 8UObI HEMEMANTUUECKUX MAMEPUATO8.

Cunukataeie Matepuaisl. [lonumepHsie maTepransl. KoMmo3unuonHsie
Marepuanbl. DU3NYECKU aKTUBHBIE CPEAbl. XMMUYECKU AKTUBHBIE CPEBI.

Bzaumoodeticmeue cunukammnvix Mamepuanog ¢ acpeccugHbiMu cpeoamu.

Bunel pazpyuieHuil CUIMKaTHBIX MaTepHalIOB MO/ IeHCTBUEM (PUBHYECKU U
XUMUYECKH aKTUBHBIX Cpell. BilMsgHnEe XMMUYECKOro COCTaBa CUIIMKATHBIX
MaTepUajIoB Ha UX CTOMKOCTb B arpeCcCUBHBIX cpenax. Crenuduyeckue BUabl
pa3pylIeHUs CUIIMKATOB, 00YCJIOBJICHHBIE UX IOPUCTOU CTPYKTYPOIl.

Bzaumoodeiicmeue nonumepnvix mamepuanoe ¢ azpeccusHblMu cpeoamu.

Bunp! pa3pynieHui NoJMMEPHBIX MaTEpUAIIOB MO 1EUCTBHEM (PU3UYECKH U
XUMHUYECKU aKTUBHBIX cpell. OOpaTuMble 1 HEOOpAaTUMBbIE N3MEHEHHUS CBOICTB
IIOJIMMEPOB MO IEUCTBUEM arpeCCUBHBIX Cpell. BiausHue CTpOECHHUST MAaKPOMOJIEKY I
NOJIUMEPA HA €r0 XUMUYECKYIO U (PU3NUECKYIO CTOMKOCTb.

Bzaumooeticmeue KOMnO3UYUOHHBIX MAMEPUANOE C A2PECCUBHBIMU CPEOAMU.

BnusHue ocoOeHHOCTEN CTPOEHUS KOMIIO3UTOB HAa UX B3aMMOJICHCTBHE C
arpeCCUBHBIMHU CpelaMU. Y CTOWYMBOCTh KOMITO3UIIMOHHBIX MATEPHUAIIOB C
JVCTIEPCHBIM U BOJIOKHUCTBIM HANIOJIHUTENEM. POJIb MaTpUIbl 1 HATIOJIHUTEIS B
(bOpMHUPOBAHUN XUMUYECKON CTOMKOCTH U MTPOYHOCTHBIX XAPAKTEPUCTUK
KOMIIO3MLIMOHHOI'0 MaTepuaia.

Tema 5. MeTOoABbI 3allIUTHI OT KOPPO3UH.

Dnexmpoxumuyeckas 3auuma Memaios.

KaronHas 3amura METaIuIOB ¢ MOMOIIBIO MPOTEKTOPOB. OCHOBHBIE PHUHIIUIIBI
IIPOTEKTOPHOM 3aIUTHI XMMUUYECKOHN anmnapaTypbl U NOA3EMHBIX COOPYKEHUH.
[Ipenmy1iecTBa M1 HEAOCTATKMA METOA MTPOTEKTOPHOM 3aIUTHI. DJIEKTPOXUMHUYECKAs
3aIIMTa METAJUIOB METOAOM KaTOJAHOW MOJISPU3ALUN BHEIIIHUM TOKOM.
[Ipeumy1iiecTBa 1 HEAOCTATKM METO/Ia KaTOJHOM 3JIEKTPO3alUThl. AHOAHAS 3aIuTa

MCTAJIIIOB.
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HUneubumopwl kopposuu.

[TpuHIMn gecTBUs U 00JaCTH MPUMEHEHHUS] HHTUOUTOPHOM 3alllUThl METAJIIOB.
Knaccudukanmym nHTHOUTOPOB MO COCTaBYy, MEXaHU3MY 3aIIUTHOTO JEHCTBUS U
KOHTPOJUpyeMoMy Tiporieccy. [IpenMyrecTBa 1 HEIOCTATKA METOa HHTUOUTOPHOM
3aIIHUTHI METAJLIOB.

Obpabomka KOppO3UOHHOU CPeObl.

YMeHblLIEHNE arpeCCUBHOCTH CPEJIbI C TOMOIIBIO U3MEHEHHUS €€ XapaKTepa
(pH). CHM>XeHre KOHLIEHTPAIUU OKUCIUTEIbHOIO KOMIIOHEHTA Cpeibl. Y MEHBIIICHHE
COJZIEpKaHMs B PaCTBOpPaX HOHOB-aKTUBATOPOB JIOKAJIBHBIX BUJIOB KOPPO3HUOHHOTO
pa3pylLICHUS] METAJUIOB.

Memannuueckue 3auumnsvle NOKPLIMUAL.

OcHoBHbIE TPEOOBAHUS K aHOAHBIM M KaTOJHBIM METAJTMYECKUM MOKPBITHSIM.
Mexannyeckas 1 XUMUYECKas MOATOTOBKY MOBEPXHOCTH MEPE]] HAHECEHUEM
NOKPBITUSA. OCHOBHBIE METO/Ibl HAHECEHUSI METAINTIMYECKUX 3AIUTHBIX MOKPBITUM.
["aneBannueckuit meton. Auddy3uonuslii Metoq. Metau3anus (HanblICHUE).
['opstune 3amuTHBIE OKPBITUA. METO IUIAaKUPOBaHUsI. XUMUYECKUE METO/IbI
3alUTHI IOBEPXHOCTH METAJLIOB.

Tema 6. Koppo3uoHHasi CTOMKOCTH METAJJIOB U CILJIABOB.

Ipunyunsl KOppPoO3UOHHO-CIMOUKO20 N1€2UPOBAHUSL.

OCHOBHBIEC METO/IbI MMOBBIIICHUS TEPMOAUHAMUYECKON YCTONYNBOCTH METAJLJIOB
Y CIUIaBOB. BivsiHHE JIErHpYyIONIMX 3JIEMEHTOB Ha MTACCUBAIIMOHHBIE XapaKTEPUCTUKH
METaJIIOB.

Cmanu u cniasvl Ha OCHO8e Jicenesd.

JKene3o u HeNnerupoBaHHbBIE CTAIM U CIUIaBbl. OCHOBHBIE CBOMCTBA JKEJE3a,
OMPEIEIIAIONTNE €0 KOPPO3UOHHYIO CTOMKOCTh B arpecCUBHBIX cpefax. Obnactu
MIPUMEHEHHUS YTIIEPOJUCTHIX CTAJNEN U CIUIaBOB. HU3KoNMEerupoBaHHble CTalu 1
criaBbl. MIX npuMeHEHNE B KaU€CTBE KOHCTPYKIMOHHBIX MaTEPUAJIOB MOBBIIIIEHHOM
npoyHocTu. CpeHeNerupoBaHHbIe CTAJIM U CILIaBbl. VIX MpUMEHEHUE B KaUE€CTBE
JKAPOCTOMKHUX M >KapOIPOYHBIX MAaTEpHUaIoB. BBICOKOJIETUPOBAHHBIE CTAIN U CIIJIABBI.
BinusiHMe CTPYKTYpbl 1 XUMHYECKOTO COCTaBa CTAJIEH U CIIJIABOB Ha UX
KOPPO3UOHHBIE U MEXAHUYECKUE XapaKTEePUCTUKU. OCHOBHBIE KIACChI
BBICOKOJIETUPOBAHHBIX CTAJIEW U CILJIABOB.

[[eemnvie memanivl u cniaswi.

Mens 1 MeTHBIE CIUIaBbl. AJTIOMUHUN U aJIFOMUHUEBLIE CIUIaBbl. TUTaH U
cIUIaBBI TUTaHA. HuKelp 1 HUKeJIeBhIe cIuIaBbl. CBUHEIL M CIJIaBBI CBUHIIA. MeTalIbl
JUIS1 3AIIUTHBIX TOKPBITUHM (LIMHK, KaJMHUiA, 0710BO). TyroriaBkue MeTauibl (TaHTal,

MOJIHOIEH, BOJIb(PpaM) U CIIaBBI HA UX OCHOBE.
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3.4TemaTnKAa CEMUHAPCKUX/TIPAKTHYECKHUX H JIA00PATOPHBIX 3aHATHI
3.4.1. CemuHapckue/mpaKkTuyecKne 3aHATHS
He npenycMmotpensl

3.4.2. JlabopaTopHble 3aHATHSI

JlabopaTopHoe 3ansitme 1. BimsHHMe CTpPYKTypHOH HEOJHOPOJHOCTH METAJJIOB Ha
KOPPO3HIO IIPU BOCCTAHOBJIEHUH KaTHOHOB BOIOPOia

JlabopaTopHoe 3ansitue 2.Koppo3ust MeTasioB py BOCCTAHOBJIEHUH KHCIIOPO/ia

JlabGoparopHoe 3ansiTue 3.IloTeHIIMATBI METAIVIOB B PACTBOPAX JICKTPOJIUTOB

3.5TemaTuKa KypCOBBIX MPOEKTOB (KyPCOBBIX padoT)

He npenycmotpeno

4.YyeOHO-MeTOAMYECKOEe U HH(OPMALTMOHHOE 00ecriedeHne

1.1HopmaTuBHblie JoKyMeHTbI 1 [OCTsb1
He npenycmotpeno

4.10cHoBHas auTEpaTypa

1. ITaxomoB B.C. Koppo3us meTamioB u cruiaBoB. CripaBoyHUK. B 1ByX KHHUTax.
— M.: Hayka u Texnoinoruu, 2013. — 448+544 c.

2. [TaxomoB B.C., IlleBueHko A.A. XuMHU4Y€CKOE€ COIPOTUBIECHNE MAaTEPUATIOB U
3ammTa ot Koppo3un. — M.: Xumus, KonocC, 2009. — 444 c.

4.2lonoTHUTEIbHASI JIUTEpPaTypa
1. IlleBuenko A.A. XUMHYECKOE CONPOTUBIICHHE HEMETAJUIMYECKHUX
MaTepualoB U 3ammTa ot kopposun. — M.: Xumus, KomocC, 2004. — 248 c.
2. l'ocynapcTBeHHbIE CTaHJAPTHI, YIIOMSHYThIE B TEKCTE TPOrPAMMBI.

4.391eKTpoHHBIE 00pa30BaTe/ibHbIE PecypChl
1.Koppo3ust 1 aHTUKOPPO3UOHHBIE TOKPBITUS
https://Ims.mospolytech.ru/course/view.php?id=5637
Bo3MoxHO UCITOTBE30BaHUE HCKOTOPLIX TI'JIaB
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4.4]IunieH3HMOHHOE W CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoe o0ecreyeHne

He npenycmoTpeno

4.5CoBpemMeHHblIe TpodeccHoHATbHBIE 0a3bI JAHHBIX H HH(POPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMBI
He npexycmotpeHo

5.MarepuajbHO-TEXHHYECKOe o0ecreYeHue
Criennanu3upoBaHHas yueOHas jaboparopus kadeapsl «AnnapaTypHoe ohopMIIeHUE U
aBTOMATHU3AIMS TEXHOJOTHYECKUX TPOU3BOACTB» Aya. AB-4105, ocHameHHas 000pyI0BaHUEM IS
M3y4eHUs KOPPO3HUOHHBIX MporieccoB. [Ipu npoBenennn 1ab0paTopHbIX pabOT CTYAESHTHI UCIIOJIB3YIOT
71ab0paTOPHBII MPAKTUKYM, HMEIOIINICA HA YKa3aHHOM BHIIIE CTPAHULIE B MHTEPHETE.

6.MeToanueckne peKOMeHIaMu

6.1MeToan4eckne peKOMEHAAUH /IUISI TPENoAABATe s 0 OPraHU3aINI

00y4eHuUs

OCHOBHBIM TpeOOBaHUEM K IMPENOJABAHUIO JHUCUUIUIMHBI ABJISETCS TBOPUYECKHIA,
po0JIEMHO-TUAIOTOBBII MOJXO/JI, MO3BOJISIIOIINNA TOBBICUTh MHTEPEC CTYAEHTOB K
COJIEPKaHUIO yUeOHOr0 MaTepuara.

OcHoBHast opmMa M3y4eHHUs U 3AKPEIJICHHUs] 3HAHUM MO 3TOW TUCLUIUIMHE —
JIEKIIMOHHAsA U npakTthudeckas. [IpemnonaBarens HOJDKEH MOCIIEIOBATENIBHO BBIYUTATH
CTyIEHTaM psJ JICKUHHW, B XOJ€ KOTOPBIX CIEAYET COCPEIOTOYUTh BHHMAaHUE Ha
KJIFOYEBBIX MOMEHTAaX KOHKPETHOIO TEOPETUYECKOr0 Marepuana, a Takxke
OpraHu30BaTh MPOBEACHUE NPAKTUUYECKUX 3aHATUA TakUM o00pa3oM, YTOObI
aKTUBU3UPOBATh  MBIIUIEHUE  CTYJIEHTOB, CTHUMYJIHPOBATH  CAMOCTOSITENBHOE
U3BJIICUEHHE MMHU HEOOXOAUMON HH(OpManuMM H3 pa3IMYHBIX HCTOYHHUKOB,
CPaBHUTENIBHBIA  AHAJIM3 METOJOB  PEUICHWW, COIMOCTABJICHUE  ITOJYYEHHBIX
pe3ynbTaToB, (DOPMYJIUPOBKY M apTyMEHTALUIO COOCTBEHHBIX B3IJISOB HA MHOTHE
CIIOPHBIE MPOOJIEMBI.

OcHOBY yueOHBIX 3aHATHHM IO JMCUUIUIMHE COCTaBIISAIOT Jekuuu. B mpouecce
OOyueHUsi CTYJEHTOB MHCIOJb3YIOTCS pa3iuyHble BUAbl y4E€OHBIX 3aHATUH
(ayAUTOPHBIX U BHEAYAUTOPHBIX): JIEKLHUU, CEMUHAPCKHUE 3aHATHS, KOHCYJIbTALUU U
T.1. Ha mepBoM 3aHATHU 10 AJaHHOHN yueOHON TUCIUILIMHE HEOOXOIUMO O3HAKOMHTD
CTYZIEHTOB C ITOPSAIKOM €€ U3YUYEHUsI, PACKPBITh MECTO U POJIb JUCLUILUIMHBI B CUCTEME
HayK, €€ MPaKTHUYECKOe 3HAu€HHUE, JOBECTH IO CTYICHTOB TpeOoBaHUs Kadeapsl,
OTBETUTH HA BOIPOCHI.

[Ipr moaroroBke K JEKIMOHHBIM 3aHATHSAM MO Kypcy «KoHcTpynpoBanue u
pacyeT 3JIEMEHTOB 00OpYAOBAHMS» HEOOXOIUMO MPOAyMaTh IUIaH €ro MPOBEACHMUS,
COICp)KAHUE BCTYNUTEIBHOW, OCHOBHOM M 3aKIIOYUTEIIBHOM YacTH JIEKLHH,
O3HAKOMUTBCSI C BO3MOXKHBIMA HM3MEHEHUSIMH B  HOPMAaTHUBHO-TEXHHYECKOMN
JIOKyMEHTAIlM1, HOBUHKaMHU Y4€OHOW W METOIUYECKON JIUTEepaTyphl, MyOIUKAUIMU

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
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MEPUOANYECKOM MEYaTH IO TEME JIEKIIMOHHOTO 3aHATHS, ONPEAEIUTh CpPEICTBA
MaTepHaTbHO-TEXHUYECKOTO O00eCreueHus: JEKIIMOHHOTO 3aHSATHUS U MOPSA0K HX
WCIIOJIb30BaHUS B XO/I€ UTCHUS JIEKIIMU. Y TOYHUTH IUIaH NPOBEACHUS MPAKTUYECKOTO
3aHATHUA 110 TEME JICKIUU.

B xoz€e JIEKIIMOHHOTO 3aHATHUS MPENOIaBaTelNlb TOJKEH Ha3BaTh TEMY, YUECOHbBIE
BOIIPOCHI, O3HAKOMHUTH CTYJEHTOB C TMEPEYHEM OCHOBHOM U JOMOJHUTEIHHOU
JUTEPATypPhI 110 TEME 3aHSATHUS.

Bo BcTynuTenbHOM 4acTu JEKIMU 000CHOBATh MECTO U POJIb U3y4aeMON TEMBI
B y4eOHOW TUCIUIUIMHE, PACKPBITh €€ MPaKTHIYECKOoe 3HadeHue. Ecim duraeTcs He
nepBast JISKIMs, TO HEOOXO0IMMO YBS3aTh €€ TEMY € IPEAbIIYIIEH, HE HapyIIast JOTUKU
U3JIOKeHHUsT y4eOHOro wmarepuana. JIekuuro cleayer HadyuHaTh, TOJBKO YETKO
0003HauuB €€ XapakTep, TEMy U KpPYyr TeX BOMPOCOB, KOTOpbIe B €€ Xoae OyayT
PacCMOTPEHBI.

B OCHOBHOW 4YacTW JEKIUMU CJEAyeT pacKphIBaTh COJIEpKaHUE YUeOHBIX
BOIIPOCOB, AKLIIECHTUPOBATh BHUMAHUE CTYJICHTOB HA OCHOBHBIX KaTETOPHSIX, IBICHUSIX
U TIpolieccax, 0COOCHHOCTAX MX MpOTeKaHus. PackppiBaTh CYHTHOCTh U COJIEpP>KaHUE
pPa3IMYHBIX TOYEK 3PEHUS M HAYYHBIX IOJXOJI0OB K OOBSICHEHHMIO TEX WM HHBIX
ABIIEHHMA W mponeccoB. ClenyeT apryMeHTHpPOBAaHO OOOCHOBAaTh COOCTBEHHYIO
MO3UIIUIO TIO CIIOPHBIM T€OPETUYECKUM Bompocam. [IpuBoauTh mpuMepsl. 3a1aBath M0
XOJly U3JI0’KE€HHUS JIEKIIMOHHOTO MaTepraia puTOPUYECKHE BOIIPOCHI U CAMOMY J1aBaTh
Ha HHUX OTBET. OJTO CIOCOOCTBYET aKTHUBM3AlUM MBICIUTEIBHOU JEATCIIbHOCTH
CTYJICHTOB, TOBBIIICHUIO WX BHUMAaHUS W HUHTEpeca K MaTepualy JEKIHH, €€
conepxkanuto. IlpenogaBaTens [OOKEH PYKOBOAUTh pabOTOM CTYIEHTOB 10
KOHCIIEKTUPOBAHUIO JIGKIIMOHHOTO Marepuaja, TMOJYepKUBaTh HEO0OXOAMMOCTh
OTpaXEHUsSI B KOHCIIEKTAaX OCHOBHBIX IMOJIOKEHUN M3y4aeMOU TeMbl, 0CO00 BBIIETSS
KaTErOpUMHBIN anmnapar.

B 3akmrounTensHONM YacTH JICKIMH HE0O0X0auMo chopMyIupoBaTh OOIIHE
BBIBOJIBI 10 TEME, PACKPBIBAIOIIME COAEPKAaHUE BCEX BOMNPOCOB, MOCTABJICHHBIX B
nexkuuu. OOBSBUTH TJIAH OYEPETHOTO CEMHUHAPCKOTO WM JJAOOPATOPHOTO 3aHSTHS,
JaTh KpaTKHE€ pPEKOMEHJAlUM MO TMOJArOTOBKE CTYJIEHTOB K CEMHHapy WU
naboparopHoil pabore. OmnpenenuTb MECTO M BpeMsl KOHCYJIbTallUM CTYJICHTaM,
MOKEIaBIIMM BBICTYITUTh HA CEMUHApE C JOKJIaJaMU U pedepaTaMu N0 aKTyaIbHbIM
BOIIPOCaM 00CY’K/1aeMOU TEMBI.

[lenb mpakTUYECKUX 3aHATHN OOECIEUYUTh KOHTPOJIb YCBOCHHSI y4€OHOTO
Marepualia CTyJACHTaMH, pacIIMPEHUE U yTIyOJIeHUEe 3HAHUM, MOJYYEHHBIX UMHU Ha
JeKUMSIX M B XOJA€ CaMoCTOATeNbHON paboThl. I[loBbimieHne 3¢pGEeKTUBHOCTH
MNPAaKTUYECKUX 3aHSATUM  JIOCTUraeTCsd TIOCPEJICTBOM  CO3JaHUSI  TBOPUYECKOM
00CTaHOBKH, PACIOJIaralolield CTyICHTOB K BBICKA3bIBAHUIO COOCTBEHHBIX B3TJISIIOB U
CYXKJIEHUH 10 00CYKIaeMbIM BOTIPOCaM, KEJIAHUIO Y CTYyJACHTOB MOPaboTaTh y TOCKU
MIpU PEIICHUU 3a/1a4.

[Tocne Kaxmoro JIEKIMOHHOTO M MPAKTUYECKOTO 3aHSATUS  CHENaTh
COOTBETCTBYIONIYIO 3alKUCh B JKypHaJIaX y4yeTa MOCEIIAeMOCTH 3aHATHI CTYJIEHTaMH,
BBISICHUTD y CTApPOCT YUEOHBIX TPYII MPUYUHBI OTCYTCTBUS CTYJICHTOB HA 3aHATHUSX.
O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
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[IpoBOIUTE IPYNIIOBBIE U MHAUBUAYAIbHbIE KOHCYJBTAUHA CTYJEHTOB II0 BOIIPOCAM,
BO3HMKAIOIIMM Yy CTYIEHTOB B XOJE MX INOATOTOBKM K TEKYLIEH U IPOMEXYTOYHOU
aTTecTaluy M0 YYeOHO! AMCLUMILIIMHE, PEKOMEHI0BATh B IIOMOILb YUEOHbIE U APYTUe
MaTepHaJlbl, a TAKXKE CIPABOYHYIO JIUTEPATYPy.
N3ydenne AUCHUIIMHBI 3aBEPIIAECTCS 3a4€TOM I DK3aMEHOM.
[IpennopaBarens, NPUHUMAKOMKAKW 3a4€T WM 3K3aMEH, JIMYHO HECET
OTBETCTBEHHOCTb 3a IPABUJILHOCTD BBICTABIICHUS OLICHKH.

6.2MeToauyecKkue yKa3aHusi 1JIs1 00y4aIOIIMXCHA M0 OCBOEHUIO JUCITUIJINHBI

CamocrosiTenbHas paboTa sIBISETCS OJJHUM M3 BUJIOB MOJy4YeHUs] 00pa30BaHUs
OoOy4JaronIMMUCs U HallpaBJIeHA Ha:
® u3yyeHMe TeopeTMYeCcKoro martepuana, MNOATOTOBKY K JNEKLMOHHbIM U
CEMMHAPCKMM (MPAKTUYECKMM) 3aHATUAM
® BbIMOJ/IHEHME KOHTPO/IbHbIX 334aHUM
® 0AroTOBKAa K TECTUMPOBAHUIO C MCNONb30BaHMem obuweobpasoBaTenbHOro
nopTana.
CamocTosiTenbHas paboTa CTyAEHTOB MPEACTaBISIET COOON BaXKHEMWIIee 3BEHO
y4eOHOro mpoiecca, 0€3 MpaBUIILHOM OpraHu3alid KOTOPOro OOYyYaroluiics He
MOXET OBITh BEICOKOKBATM()UIIUPOBAHHBIM BBIITY CKHUKOM.

CTyaeHT q0JDKeH ITOMHUTD, 9TO MPOBOJIUTH CAMOCTOSTEIIBHBIE 3aHATHS CIICTyET
perynsapHo. O4eHb BaXKHO TPWIOKHTh MAKCUMYM YCHUJIUH, BOJH, YTOOBI 3aCTaBHUTH
ce0st paboTaTh C MOJHOM HArpy3KOu ¢ MepBOro JHS.

He crnenyer oTknaapiBath paboTy Takke M3-3a HEpabOYEro HACTPOEHUS WIIU
OTCYTCTBUSI BJOXHOBEHHUA. HacTpoeHue HYKHO co3fgaBarb camomy. lloHumanwue
HEOOXOJMMOCTH BBHITIOJHEHUS DPAOOThI, 3HAHHWE IIE€TH, OCMBICICHHE MEPCIEKTUBBI
OJIaronpUATHO BIUSIOT Ha HACTPOCHHE.

Kaxxplii CTyZACHT OJDKEH caM IUIaHHPOBAaTh CBOKO CAMOCTOSATEIBHYIO padoTy,
UCXOJII M3 CBOMX BO3MOXKHOCTEH M MPUOPHUTETOB. DTO CTUMYJIMPYET BBHIIOJHCHUE
paboThI, co3jaeT Oojiee CHOKOHWHYIO OOCTAaHOBKY, YTO B HTOTE IOJOKHTEIHHO
CKa3bIBAaCTCs HA YCBOCHHH MaTepHala.

BaxxHo nonHee ydyecTb 00CTOSATENBCTBA CBOEH paOOThI, YACHUTb, UTO SIBISIETCS
IJIaBHBIM Ha JAHHOM 3Tarle, KaKyl MOCJIEeI0BaTENbHOCTh PadO0ThI BhIOpaTh, YTOOBI
BBITIOJIHUTD €€ JIy4llle U C HAUMEHbBIIIUMHU 3aTPaTaMH BPEMEHHU U SHEPTHUH.

JUist mIoA0TBOPHOM pabOThl HEMAJIOBAXKHOE 3HAYEHHWE HMEET OOCTaHOBKA,
opranuzauusi paboudero wmecta. HyxHO A00uUThCA, 4YTOOBI MecTO pabOThl MO
BO3MOXKHOCTH OBLIO TIOCTOSSHHBIM. PaboTa Ha MPUBBIYHOM MECTE JenaeT ee Ooiee
w10A0TBOpHOM. [IpoyKTUBHOCTH PabOThl 3aBUCUT OT MPaBHJIBHOTO YepeJOBAHUS
TpyJa u oTAsixa. [lo3ToMy KakJple yac WIH JBa CIEIyeT JenaTh nepepsiB Ha 10-15
MUHYT. BbIXOZHBIE JHU JTydllle MOCBATUTH AKTUBHOMY OTABIXY, 3aHATUSM CIIOPTOM,
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INporyjJkaMu Ha CBCXKEM BO3AYyXEC H T.A. I[a;xe NEPEKIOYCHUE C OAHOIO0 BHAA
YMCTBCHHOﬁ pa6OTLI Ha ):prroﬁ MOJKCT CIIYKUTb daKTHBHBIM OTABIXOM.

CryneHT NoJKeH IOMHUTB, 4TO B IIpoLiecce 00y4eHUs BAXKHEHITYIO pOJIb UTPAET
camocTosITeNIbHasl padota ¢ KHUroil. HayunTecs paboTaTh ¢ KHUroil — BaxkHeuIas
3aJaya CTyJeHTa. be3 3Toro HaBblka OyAeT Ype3BbIYAHO TPYIHO U3ydaTh
IPOrpaMMHBI MaTepuan, U MHOTO BpPEMEHM OyAEeT MOTPAYeHO HEPALMOHAIBHO.
PabGota ¢ KHUTOW CKJIaIbIBacTCs M3 YMEHHA NOA00paTh HEOOXOJUMBbIE KHUTH,
pa3o0paThCs B HUX, 3aKOHCIIEKTHPOBATh, BHIOPATh TJIABHOE, YCBOUTH U IPUMEHUTH Ha
IIPaKTHUKE.

7.DoH/1 OLIEHOYHBIX CPEACTB
7.1MeToAbI KOHTPOJISAA M OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHsA

[IpomexxyTouHas arrecranus ooyyaromuxcs B hopme 3a4€Ta MpOBOJAUTCS 110
pe3yJbTaTaM BBIMOJHEHUS BCEX BUJIOB yUueOHOM pabOThI, MPEyCMOTPEHHBIX
y4€OHBIM TUTAHOM IO IAaHHOW AUCIUIUIMHE (MOIYJIIO), TIPU STOM YUUTHIBAIOTCS
pe3yabTaThl TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH B TeueHue cemecTpa. OreHka
CTETICHU JIOCTHKEHUS 00yJarONTUMUCS TIAHUPYEMBIX PE3yIbTaTOB 00yUCHHUS 110
JTUCITUTIIMHE (MOTYJII0) TPOBOIUTCS MIPETOIaBaTeNIeM, BETyIIIUM 3aHATHUS 110
JTUCHUIUIMHE (MOJIYJII0) METOJOM IKCIEPTHOM OlleHKH. [1o uToram mpoMekyToOuHOM
aTTECTAIMH TI0 JUCITUTUIMHE (MOYJII0) BEICTABIISICTCS OIICHKA «3aU4TEHOY WJIH «HE
3a4TEHOM.

K nmpomexxyTo4HOM aTTecTanuu A0MyCKAatTCs TOJIBKO CTYACHTHI,
BBITIOJIHUBIIIME BCE BUIBI yUeOHOM pabOThI, MPEIyCMOTPEHHBIE padoyei mporpaMMoit
M0 TUCIUTUTNHE « XUMUYECKOE CONMPOTHRIICHHE MATEPHAJIOB | 3aIUTa OT KOPPO3UM»
(BBITTOJTHEHBI U 3AIIUIIEHBI BCE JIAOOPATOPHBIC PAOOTHI, BHITTOJIHCHBI 33 JaHUs
TEKYIIETO KOHTPOJIS).

Bun pabotst dopma OTYETHOCTH U TEKYIIETO KOHTPOJIS
OdopmnenHsle oTyeThl (KypHaj) TpaKTUYECKUX(J1abopaTOPHBIX)
[TpakTnyeckue paboT, MpeayCMOTPEeHHbIX paldouyeil MporpaMMoil IUCIMILIMHBI C
paboThl OTMETKOHN TMperojaBaTeis «3aueT/He 3a4deT», €CIH BBIIOJTHEHBI M

odopmIIeHBI Bce pabOTHI.

OHGHKa mnpenoaaBaTeisd «3a4eT/He 3a4€T», €CJIU pe3yJbTaT

Tect
TECTUPOBAHUA 10 mIKajie (MyHKT 7.2.2) coctaBiseT 6onee 55%.
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7.2.1l1kajna ¥ KPpUTEPUH OLIEHUBAHMS Pe3yJIbTATOB 00y4YeHUsI

7.2.2111kana oueHUBAHUA MPAKTHYECKOI PadoThI

[IIxana oueHUBaHUS Onucanue

3auTeHo He BblmonHeHsl TpeOOBaHMS K HAMMCAHUIO U 3alUTE MPAKTHUYECKON
paboThI: HEMpaBWIBHO odopmileHa padoTa, HEMPABWILHO MOACUYUTAHBI
3Ha4YeHUs], He C(HOPMYJIHUPOBAH BBIBOI.

He 3aureno BrinonHeHsl Bce TpeOOBaHMS K HAMKMCAHUIO W 3aIIUTE MPAKTHYECKON
paboOTBI: BEpPHO TOJCYUTAHBI 3HAYCHUS, C(HOPMYITHPOBAH BBIBOJ,
c00J1r0/1IeHBI TPeOOBaHM K 0(OPMIICHHUIO.

7.2.3111ka/1a OEHUBAHUSA TECTOB

Onenka KonnyecTBo npaBUIBHBIX OTBETOB
3a4reHo oT 56% 1o 100%
He 3aureno 55% u MeHee IpaBUIIbHBIX OTBETOB

7.301eHo4HbIe CPeACTBA

7.3.1. Texkymuii KOHTPOJIb

7.3.1.1. HpnMep TEeCTOBBIX 3aJaHH 0 JUCHUILINHE K XHMHYECKO0e COIIPOTHBJICHUE

MATepHAJIO0B H 3alIUTAa OT KOPPO3HN»
TecrtoBoe 3ananue Ne

1. Hanmmwure ypaBHEHUsT aHOAHOTO M KaTOHOTO TPOIIECCOB, MPOTEKAIOIINX HA TIOBEPXHOCTH CTAIIN
C13 B 10%-HOM pacTBOpe CEPHOM KHCIOTHI.

2. IlokaxuTe Ha MOAPU3ANMOHHON TUarpaMMe BIMSHUE CO/ICPIKaHMUs KaTOIHBIX IpUMeced B
MeTaJule Ha CKOPOCTh €ro KOPPO3UH MPH BOCCTAHOBIECHUH BOIOPO/IA.

7.3.1.2 Tembl NpaKTHYECKUX PA0OT O AUCHHUIIMHE «XMMHYECKOE CONPOTHBJICHHE
MATEepHaJIOB U 3aIHUTA OT KOPPO3UID)

Temaruka npakTuyeckux paboT U3jI0kKeHa B MyHKTE 3.4.

7.3.2. IlpoMexkyTOYHAS aTTeCTAIUSA

7.3.2.1. Bonipochl K 3a4eTy N0 JMCHHILIMHE «XHMMHYeCKOe CONPOTHBJICHHE MATEPHAJIOB
U 3al[UTA OT KOPPO3HMW»
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1.Knaccudukanuss KOppO3HOHHBIX MPOIECCOB IO XapakTepy pa3pylICHHs MOBEPXHOCTH
MeTala.

2. MexaHu3M 3JeKTPOXUMHYECKON KOPPO3UH METAIOB B PACTBOPAX 3JIEKTPOJIUTOB.

3. ®opMupoBaHHE NIEKTPUUECKOr0 NOTEHIMAJIa Ha TpaHuLe pa3zena Ga3 MeTauI-pacTBop.

4. Ilpouecc 3JIEKTPOXUMUYECKOM KOPPO3UM METAJJIOB IIPU BOCCTAHOBJIEHMM BOAOPOAA.
TepMonnHaMuKa, MEXaHU3M M KMHETHKA IIPOLIECCa.

5. Ilpomecc 2MeKTPOXMMHYECKOW KOPPO3UM METAJUIOB IIPH BOCCTAHOBIICEHHHM KHUCJIOPOJA.
TepMonnHaMuKa, MEXaHU3M M KMHETHKA IIpoLiecca.

6. IlaccuBHOCTh MeTa/uiOB. [IpMUMHBI HACTYIJIEHMSI MACCUBHOI'O COCTOSIHUS U MEXaHU3M
(GbopMHpOBaHUS TACCUBUPYIOIIETO CJIOSI HA TOBEPXHOCTH METaJlja.

7. llpuuuHbl HapylIEHUs MACCUBHOI'O COCTOSIHMSI METAJJIOB B PAcTBOpaX 3JEKTPOJIUTOB.
MexaHn3Mm nporecca nepenaccuBaluy MeTauIa.

8. IlpuuuHBl HAapyLIEHUS MACCUBHOIO COCTOSIHHUSA METAJIIOB B PAacTBOpPAx 3JIEKTPOJIMTOB.
MexaHun3Mm Ipolrecca JIOKaJIbHOW aHOJIHOM aKTUBALMU METaslIa.

9. OcHOBHBIE BHYTPEHHHE (PAKTOPHI, BIHUSIONINE HA MTPOIECC IEKTPOXUMHUECKOW KOPPO3UH.
[Tpupona meranna.

10. OcHoBHble BHYTpeHHHE (AKTOPBI, BIHUAIONIME HAa TMPOIECC IICKTPOXUMUUYECKON
koppo3uu. CozepkaHue JISTUPYIOLIMX JIEMEHTOB B CILIaBE.

11. OcHoBHble BHYTpeHHHE (AKTOPBI, BIHUAIONIME HAa TMPOIECC IICKTPOXUMUUYECKON
Koppo3uu. COCTOSTHUE MOBEPXHOCTH METaJLIa.

12. OcHOBHBIC BHEUTHHE (HAKTOPHI, BIUSIOMIME HA MPOIECC SICKTPOXUMHUECKOW KOPPO3UH.
XapakTep U COCTaB arpecCUBHOM Cpenbl.

13. OcHOBHBIC BHEUTHHE (HAKTOPHI, BIUSIOMINE HA MPOIECC SIEKTPOXUMHUECKON KOPPO3UH.
TemnepaTtypa arpecCUBHON Cpebl.

14. OcHOBHBIC BHEUTHHE (HAKTOPBI, BIUSIOIINE HA MPOIECC SICKTPOXUMHUECKOW KOPPO3UH.
CKOpOCTb JBUKEHMSI arPECCUBHOM CPEbI.

15. OcHoBHBIE BHEMIHNUE (AKTOPHI, BIUSIOLUINE HA MPOIIECC IIEKTPOXUMHUUECKON KOPPO3HH.
JlaBnenue cpensl.

16. OcHOBHBIE BHEIIHNUE (AKTOPHI, BIUSIOLUINE HA MPOLIECC IIEKTPOXUMHUUECKON KOPPO3HH.
KonTakT MeTanmia ¢ ApyruMu MaTepragamH.

17. DnekrpoxuMuyeckas 3alldTa METaNIOB OT KOpPpo3uuM. MerToa KaToJIHOM 3aluThl
BHEITHUM TOKOM.

18. DnexTpoxuMHUUecKas 3aluTa METaNIOB OT KOppo3uu. MeTox mpOTEeKTOPHON KaTOJHOU
3aILUTHI.

19. DnexkTpoxuMuyecKkas 3allUMTa METAJIOB OT KOppo3uHu. MeToj aHOAHOHM 3alllWThI.
OrpaHudeHus 1o NPUMEHEHUIO 3TOTO METOJA.

20. 3ammTa METAUIOB OT KOPPO3HH C TOMOIIBI0 HMHTHOUTOPOB. MeXaHW3M 3allUTHOTO
JeMCTBUS MHTUOUTOPOB PA3IMYHOIO THIIA.

21. 3amura METaioB OT KOPPO3UU C MOMOIIBI0 METAUIMYECKUX 3AIIUTHBIX MOKPBITHIM.
["anpBaHMYECKUI METOJ HAHECEHMsI METAJUIMYECKUX NOKpbITHH. [IpenmmymiecTBa M HEIOCTaTKU
MeTo/a.

22. 3amura METalIoB OT KOPPO3UHU C MOMOIIBI0 METAUIMYECKUX 3AIUTHBIX MOKPBITHM.
Huddy3noHHBI METOJ HAHECEHUs METAJUIMUeCKUX MOKphITUi. [IpenmylinecTBa M HeqoCTaTKU
METO/a.

23. 3ammTa METaJIoB OT KOPPO3WU C MOMOIIBI) METAUIMYECKUX 3alIUTHBIX MOKPBITHM.
MeTton MeTayuIM3alMy s HAaHECEHUS] METaJNIMYeCKUX MOKpHITHH. [IpenmyniecTBa U HegOCTaTKU
MeTo/a.

24. 3amura METalIoB OT KOPPO3UHU C MOMOIIBI0 METAJUIMYECKUX 3AIIUTHBIX MOKPBITHH.
["opsiunii MeTO HAaHECEHNSI METAININYECKUX NOKPbITHI. [IpenmyiiecTBa 1 HEAOCTaTKA METOJA.

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
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25. 3ammTa METaJIoB OT KOPPO3WU C MOMOIIBI) METAUIMYECKUX 3alUTHBIX MOKPBITHM.
[Inakupyromui MeTOJ, HAaHECEHHs METaJUIMYECKUX IMOKpbITUH. [IpemMyiiecTBa M HENOCTAaTKH
METOJa.

26. VYriepomucTble CTaad M YyryHbl. VX KOpPpO3MOHHAs XapaKTepuUCTHKa M 00J1acTh
IIPUMEHEHHUS B KAUYECTBE KOHCTPYKIIMOHHBIX MaTEPUAJIOB.

27. HuskosilerupoBaHHBIE U CpEIAHENErMpOBaHHbIE CTaIM U 4YryHbl. WX Koppo3uoHHas
XapaKTepUCTHKa U 00JIaCTh IPUMEHEHUS B KaueCTBE KOHCTPYKIIMOHHBIX MaTepHUasoB.

28. BpICOKOJIETHPOBAHHBIE XPOMUCTHIE CTalU. VX KOPPO3HOHHAS XapaKTePUCTUKA B 00J1aCTh
IIPUMEHEHHUS B KAYECTBE KOHCTPYKIIMOHHBIX MaTEPUAJIOB.

29. BbICOKONErMpOBaHHBIE XPOMOHUKEJIEBbIE ayCTEHUTHbIE CcTalu. VX KOppo3MOHHas
XapaKTepUCTHKa U 00JIaCTh IPUMEHEHUS B KaueCTBE KOHCTPYKLIMOHHBIX MaTepHasoB.

30. BricokosieripoBaHHbIE 3KOHOMHO JIETUPOBAHHBIE 110 HUKEIIO CTaIU. MIX KOppO3HOHHAas
XapaKTepUCTHKa U 00JIaCTh IPUMEHEHUS B KaueCTBE KOHCTPYKLIMOHHBIX MaTepHUasoB.

31. BpicokonerupoBaHHbI€ BBHICOKONIPOUHbIE cTanu. X KOppO3MOHHas XapakTEpUCTUKA U
001aCcTh NPUMEHEHUS B KaueCTBE KOHCTPYKIIMOHHBIX MaTepHasoB.

32. BeIcokonerupoBaHHble 4YyryHbl. X KOppo3WOHHas XapakTepuCcTHKa M 001acTh
IIPUMEHEHHUS B KAUECTBE KOHCTPYKIIMOHHBIX MaTEpUAJIOB.
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