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1.esn, 321244 ¥ IVIAHMPYEMbIe pe3yJbTAThI 00y4eHHs M0 JUCHHUILIMHE

B cooTBercTBMM C TOCYIApCTBEHHBIM O0Opa30OBAaTENbHBIM  CTAaHAAPTOM JTUCHUIUIMHA
«XMMHYECKOE CONPOTHUBICHHE MATEpUAIOB M 3allluTa OT KOPPO3UM»  SIBIISETCS
HEOTHEMJIEMON YacThi0 Yy4eOHOro Impolecca MOATOTOBKU CIELUAIHUCTOB IO MPOPUIIO
«ABTOMAaTU3UPOBAHHOE TPOEKTUPOBAHUE TEXHOIOTUYECKHUX ITPOLIECCOB U IIPOU3BOICTBY.

K 0CHOBHBIM LIEISIM OCBOEHUS TUCLUILIMHBI « XMMHUYECKOE COIPOTUBIICHHE MAaTEpUaIOB U
3alIUTa OT KOPPO3UM» CIIEAYET OTHECTH:

— rirybokas npodeccroHallbHas OArN0TOBKA CHEMaIcTa, 00eCeunBaroIas yCIeuHoe
OCBOCHHE 00JIACTH 3HAHUH 110 AHTUKOPPO3MOHHOM 3alIUTe MAIIMH U 000PyIOBAHHUS.

K ocHOBHBIM 3aJjauaM OCBOEHUS JUCLUILIMHBI «XHMHUYECKOE COIPOTUBIIEHUE MAaTEPUAIIOB U
3alIUTa OT KOPPO3UM» CIIEAYET OTHECTH:

— OCBOEHME COBPEMEHHBIX 00JIaCTel 3HaHUI 110 TEOPUH KOPPO3HUOHHBIX IIPOLIECCOB U
METOJIOB 3aIIUTHI OT KOPPO3UHY;

— OCBOEHHME IPUHIUIOB KOHCTPYUPOBAHUS U AHTUKOPPO3MOHHOM 3aIllUThl MAIUH U
anmnapaToB XUMUYECKUX U HEPTEXUMUUYECKUX ITPOU3BOJICTB.

OOydeHue No IUCHUIUIMHE «XUMHYECKOE COINPOTUBJICHHE MATEpUAIOB U 3alllUTa OT
KOPPO3HM» HAIPaBJICHO HAa (POPMHUPOBAHNE Y O0YUAIOIIUXCS CIEAYIOUINX KOMITETCHIINHA:

Kon n HanMeHOBaHMe KOMIIeTeHITN NuankaTopsl 10CTHKEHHS
KOMIEeTeHIHH
OIIK-5 Crioco6eH ucnoib30BaTh OCHOBHEIC NOIIK-5.1. 3Haer OCHOBHBIE
3aKOHOMEPHOCTH, JICHCTBYIOIINE B TIPOIIECCE | 3aKOHOMEPHOCTH, JCHCTBYIOIIUE B IMPOIIECCE
U3TOTOBIICHHSI MAITUHOCTPOUTEITBHBIX U3TOTOBJICHHUSI MAaITHHOCTPOUTEITBHBIX
u3enuii TpedyeMoro KauecTBa, 3aJaHHOTO u3genuii TpedyeMoro KadecTBa, 3aJaHHOTO
KOJIMYECTBA MPY HAMMEHBIIINX 3aTpaTax KOJIMYeCTBA TIPM HAWMEHBIUX  3aTparax
00111eCTBEHHOTO TPy/1a 00111eCTBEHHOTO TPpYAa
NOIIK-5.2. Hcnonszyer OCHOBHBIE
3aKOHOMEPHOCTH, JIEHCTBYIOIINE B IPOIEcce
W3TOTOBJICHHS MAaIIMHOCTPOUTEIHLHBIX

u3nenuii TpedyeMoro KadecTBa, 3aJaHHOTO
KOJIMYeCTBA TIPM HAWMEHBIIUX  3aTparax
00IIECTBEHHOTO Tpy/ia

HOIIK-5.3. Bnaneer HaBBIKAMH
W3TOTOBJICHHS MAaITHHOCTPOUTEBHBIX
u3nenuii TpedyeMoro KadecTBa, 3aJlaHHOTO
KOJIMYeCTBA TIPM HAUMEHBINIUX  3aTparax
00111eCTBEHHOTO TPpYAa

2.MecTO TUCUMILUIUHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMMbl

JucuuiuinHa «XUMHUYECKOE COMPOTUBIICHUE MATepPHAJIOB M 3allUTa OT KOPPO3UU» OTHOCHUTCS K
y4eOHBIM TUCIMILTHHAM 00513aTeIbHOM yacTh 0510ka b1 «JIMCIUTUIMHB 1 MOy THY 00pa30BaTEIbHOM
nporpaMMbl  «KoMIbIOTEpHOE MPOCKTHPOBaHKWE OOOPYAOBAHUS W IPOM3BOJCTBY HAIPABICHUS
15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00ECIeUCHHE MAIIMHOCTPOUTEIBHBIX IPOU3BOJICTB,
kBanMukanys (CTeneHb) — Oakamasp.

OcBoOeHHE TUCITUILTUHBI «XUMHUYECKOE CONMPOTHBIICHHE MATEPUAIIOB U 3aIllUTa OT KOPPO3UU» B §-M
ceMecTpe HEeoOXOAWMO JUIsl  TOCIEAYIOMIETO0 OCBOeHHMs auciuiuimH  «KoHCTpyKTOpCcKO-
TEXHOJIOTHYECKOe 00eceueHHe MPOSKTHPOBAHUS ATIIIAPATOB OTPACIIH ».



CTpyKTypa u cofep:KaHue TUCIUIINHBI

OO11ast TPyI0€MKOCTh TUCIMILIMHBI COCTABIISICT 2 3a4eTHBIX eAMHUIGI (72 Yaca).

3.1 Buasbl yueOHOI padoThl M TPYA0€eMKOCTh

3.1.1. Ouno-3a0unas Gpopma oOyueHus

Ne . KosmmuecTBo Cemectpbl
Bup yueOHoi1 padoTsl
n/n 4acoB 8
1 | AyauTopHble 3aHATHS 36 36
B ToMm uucie:
1.1 | Jlekuuu 18 18
1.2 | CemuHapckue/mpakTHIECKUE 3aHATHS - -
1.3 | JIabopaTopHbIe 3aHITHS 18 18
2 | CamocrosiTesqibHasi padoTa 36 36
B Tom uncae:
2.1 | loknan, cooOlieHue
3 | IlpomexyTOoUYHAs1 aTTECTALMA
3auer/mud.3a4eT/IK3aMeH 3ayer 3a4er
Hroro 72 72
3.2 TemaTn4yecKMH NJIAH U3Y4YEHUS TUCHUTIIUHBI
3.2.1. Oynas-3aouyHas popma 0OyueHuUs
TpyroemkocTsb, yac
AynuTopHas pabora
q aMocT
Ne Paznenbl/Tembl emmHap | o
. A ——— cxue/ | 200P3T| paKTH | osiTen
cero | exiu OpHBIE | YecKas | bHas
PaKTHY
u 3aHSATH | MOATOT| padoT
ecKHe
s OBKa a
3aHSTHS
11 | Beenenue.OCHOBHBIE  TEpPMHHBI U 12 3 3 6
OTpeIeTICHUS
12 | DnekTpoxuMudecKas KOppo3usl. 12 3 3 6
1.3 | Xumuueckas KOppo3usl. 12 3 3 6
1.4 | BzaumopeiicTBue HEMETaJUIMYECKUX 12 3 3 6
MaTepHaJloB c arpecCHBHBIMHU
Cpelamu.
15 Mertoabl 3alUTHI OT KOPPO3UH. 12 3 3 6




1.6 | Koppo3uoHHast CTOWKOCTh METAJIJIOB U 12 3 3 6
CILIABOB.

HUroro| 72 18 18 36

3.3 Conep:xanue TUCUUILTHHBI

Tema 1. BBeI[eHI/Ie.OCHOBHbIe TEPMHUHBI U ONIPEACICHUS

Onpenenenue NOHATUA “KOppo3us’. 3HaUeHHe OOPHOBI C KOPPO3UEH.
DKOJIOTHYECKHE aCIIEKThI KOppo3uu MeTauioB. Kiaccudukarust Koppo3uu MeTaios.
Metoapt 60pBOBI ¢ KOPPO3ZHUECH.

«KOppO3Usl METAJUIOB», «TEPMOJMHAMHUKA 3JIEKTPOXUMHUYECKOH KOPPO3UN»,
«KUHETHKA DJIEKTPOXUMHUYECKOW KOPPO3UN», «BHEIIHHE W BHYTPEHHHE (PAKTOPH)
«ra3oBas KOPPO3US». «IIACCUBHOCTb METANIOB». «CHJIMKATHBIE MaTepHalIbl»,
«TIOJIMMEPHBIE MAaTEPUANIbD), «KKOPPOZUOHHO-CTOMKOE JIETHPOBAHUEY.

Tema 2. DJIEKTPOXUMHYECKAS KOPPO3HSL.

. OcHo8bl meopuu 271eKMpOXUMUYECKOU KOPPO3UU.

[Ipoueccel Ha rpaHuIle METAILT-PACTBOP. MeXaHNU3M IIEKTPOXUMUYECKON
KOppo3uu. TepMOAMHAMHKA IJIEKTPOXUMUYECKON KOppo3nn. Kunetnka
3JIEKTPOXUMHUYECKON Koppo3uu. [laccuBHOCTE MeTaimoB. Hapyienne nacCuBHOTO
COCTOSIHHUSI.

Brusnue Hekomopulx (pakmopos na 21eKmpoxXumMuyecKyro KOppo3uo Memaios.

TepmoanHaMuueckue cBoicTBa MeTaiuia. COCTaB U CTPYKTypa CIUIABOB.
Cocrosinue u 00paboTKa nmoBepxHOCTH. Tepmuyeckas o0paboTka. MexaHnuueckue
HanpspkeHus. CocraB arpeccuBHOM cpeabl. CKOPOCTh M XapaKTEP ABUKEHUS CPEJIbI.
Temneparypa. Temonepenaya. /laienune. KoHTakT HECKOIBKHUX MeTAJIIOB. KOHTaKT
C HEMETAJTMYECKUMU MaTepralaMH.

Tema 3. XMMHYeCKasi KOPPO3HSL.

l'azosas xoppo3us.

Mexanu3M razoBoi koppo3uu. TepmoanHaMmuka ra3oBor koppo3uu. Kunetnka
razoBOM KOPpO3UHU. POCT CIIJIONIHOM U TTOPUCTON OKCHUIHBIX TIJIEHOK.

Brusinue nexomopuix ¢pakmopoe Ha 2a308y10 KOppo3uio Memaiios.




CocraB u cTpyKTypa cijiaBa. MexaHn4uecKne HarpshKeHus U nedopmarys
metamia. O6padoTka nmoBepxHoctu. Coctas cpenbl. Temneparypa. [laBineHue.
CKOpOCTb JBUKCHHSI CPEJIBI.

Xumuueckasn Koppo3sust 8 HCUOKUX CPeOax.

Koppo3sus meTaisioB B KUIKUX HEdJIeKTponuTax. OCHOBHBIE CTaANH MpoIiecca
XUMUYECKOHN Koppo3un. Koppo3noHHass akTHBHOCTH JKHJIKMX OPTaHUYECKHUX CPE]I.

Tema 4. B3auMoaeiicTBie HeMeTANINYECKUX MATEPHAJIOB € aTPeCCHBHBIMHU
cpenamm.

OcHosHble 8U0bl HeMEeMALTUYECKUX MAMEPUATIO8.

CuukatHble MaTepuaibl. [TonuMepHbie MaTepraibl. KoMITO3UIIMOHHBIC
MaTepuaibl. DU3NYECKN aKTHBHBIC CPEAbl. XUMUYCCKH aKTUBHBIC CPEIbI.

Bzaumooeiicmeue cunuxamuuvix mamepuanos ¢ acpeccusHbiMU Cpeoamu.

Bunpl pazpynieHunii CUIIMKaTHBIX MATEpUAJIOB MO/ IeUCTBUEM (PU3UYECKU U
XMMHUYECKU aKTUBHBIX Cpell. BIusHNEe XMMHYECKOTO COCTaBa CUIIMKATHBIX
MaTepUalioB Ha UX CTOMKOCTh B arpeCCUBHBIX cpeaax. Cnenuduieckue BUIbI
pa3pylIeHHs CUIIMKATOB, 00YCIOBJICHHBIE X MIOPUCTON CTPYKTYpOH.

Bzaumooeiicmeue nonumeprvix mamepuanos ¢ azpecCu8HbIMU CPeoamu.

Bunbl pazpyiieHuit moJiMMEepHBIX MaTEPUANIOB O/ IEUCTBHEM (PU3HUYECKH U
XUMUYECKU aKTUBHBIX cpell. OOpaTtumMble U HeoOpaTUMbIE U3MEHEHHSI CBOMCTB
IIOJIMMEPOB MO/ JEUCTBUEM arpeCCUBHBIX cpell. BiusHUE CTpOEHUSI MAaKpOMOJIEKYII
MoJIMMeEpa Ha €ro XUMHYECKYIO0 U (PU3HUECKYIO0 CTOMKOCTD.

Bzaumooeticmeue kKoMno3uyuoHHbIX Mamepuaios ¢ azpeccu8HbiMu Cpeoamu.

Bnusuane ocobeHHOCTEN CTPOCHUS KOMIIO3UTOB HAa UX B3aMMOJICHCTBHE C
arpeCcCUBHBIMU CpelaMU. Y CTOMYMBOCTh KOMIIO3UIMOHHBIX MATEPUATIOB C
JUCIIEPCHBIM U BOJIOKHUCTBIM HANIOJIHUTENIEM. POJIb MaTpuUIIbl U HATIOJIHUTEIS B
bopMUPOBAHUU XUMUUECKON CTOMKOCTH U MMPOYHOCTHBIX XaPAKTEPUCTUK
KOMIIO3ULIMOHHOTO MaTepuaa.

Tema 5. MeTOABI 3a1IMTHI OT KOPPO3HH.

Inexmpoxumuieckas 3auuma Memaiios.

Karognas 3amura METAIIIOB € TOMOILBIO MPOTEKTOPOB. OCHOBHBIE MPUHLIUIIBI
MPOTEKTOPHOM 3AIIUTHI XUMUUYECKOW anmnapaTypbl U NOA3EMHBIX COOPYKECHUMU.
[IpenmyiecTBa U HENOCTATKM METOAA POTEKTOPHOM 3AIIUTHI. DJIEKTPOXUMUAYECKAs
3alMTa METaJUI0B METOAOM KaTOJAHOW MOJISIPU3aLMN BHEIIIHUM TOKOM.
[Ipeumy1iiecTBa 1 HEAOCTATKU METOA KATOJIHOM 3JIEKTPO3AIUTEI. AHOAHAS 3alIUTa
METaJUIOB.



Hneubumopul kopposuu.

[TpuHIMn nefcTBUA U 00J1aCTU NPUMEHEHHUS] HHTUOUTOPHOM 3aIllUThl METAJLIOB.
Knaccudukanyum nHruOUTOPOB IO COCTaBY, MEXaHU3MY 3aAIUTHOTO JICHCTBHS U
KOHTpoJupyeMoMy mpoiieccy. [IpenMyiiecTBa U HeAOCTATKH METO/1a UHTHOUTOPHOU
3aIUThl METAJJIOB.

Obpabomka Koppo3UOHHOU Cpeobi.

YMEHbIIEHUE arpeECCUBHOCTH CPEJIbI C TOMOIIBIO U3MEHEHHS €€ XapaKkTepa
(pH). CHrkeHue KOHIEHTPAIMU OKUCIUTEILHOTO KOMIIOHEHTA CPe/ibl. Y MEHBIIICHUE
COJIEpKaHMS B PACTBOPAX MOHOB-aKTHUBATOPOB JIOKAJIBHBIX BUJIOB KOPPO3HOHHOTO
pa3pyLICHUs] METAJUIOB.

Memannuueckue 3auumnvie NOKPbIMUSL.

OcHoBHbIE TPeOOBaHUS K aHOAHBIM U KaTOJHBIM METATUTMYECKUM MOKPBHITHUSIM.
MexaHnueckas 1 XMUMHUYECKas MOJTOTOBKU TOBEPXHOCTH IEpe HAHECEHUEM
MOKPbITUSA. OCHOBHBIE METO/Ibl HAHECEHUS METATMYECKUX 3aIUTHBIX TOKPHITUH.
I"anbBannueckuit Mmeron. Auddy3nonnsiii Mmeton. MeTtamnu3anus (HanbUICHUE).
[Nopstume 3ammTHBIE TOKPBITHS. METO MIaKUpOBaHUs. XUMUYECKUE METOIbI
3alIUThI IOBEPXHOCTU METAILIOB.

Tema 6. Koppo3nonHasi CTOMKOCTh METAJIJIOB U CILUIABOB.

Hpunyunwvi Koppo3uOHHO-CMOUKO20 N1e2UPOBAHUSL.

OCHOBHBIE€ METO/IbI TTOBBIIICHUS TEPMOJUHAMUYECKON YCTOMUMBOCTA METAILJIOB
U CIUIaBOB. BiusiHUE JErMpyIOMMX 3JIEMEHTOB Ha IMAaCCUBAIIMOHHBIE XapaKTEPUCTUKHU
METAJIOB.

Cmanu u cniaswvl Ha 0cHOBe JHcenesd.

JKene3o n HenernpoBaHHbBIE CTAIM U CIUIaBbl. OCHOBHBIE CBOMCTBA JKEJE3a,
OTIPEICIISIIONINE €r0 KOPPO3ZUOHHYIO CTOMKOCTh B arpecCUBHBIX cpenax. Obmactu
MIPUMEHEHUS YTJIEPOAUCTBIX CTallel U CI1aBoB. HU3KOIErnpoBaHHBIE CTAIN U
cIiaBbl. X mpuMeHEHHE B KaUECTBE KOHCTPYKIIMOHHBIX MAaTEPUAIOB MTOBBIIIICHHOM
npoyHoCcTH. CpeaHeNeruipoBaHHbIE CTAJIA U CIUIaBbl. MIX MpUMEHEHUE B Ka4eCTBE
YKapOCTOMKHUX U >KapOMPOUYHBIX MaTEpHUaAIOB. BHICOKOJIETMPOBAHHBIE CTAIN U CIIJIABHI.
Binsinue cTpyKTypbl 1 XUMHUYECKOTO COCTaBa CTAJIEH U CIIABOB HA UX
KOPPO3HWOHHBIE U MEXaHUYECKUE XapaKTepUCTUKU. OCHOBHBIE KJIACCHI
BBICOKOJIETUPOBAHHBIX CTAJIEH U CIUIABOB.

I{eemnbie memannwl u cniasol.

Meab 1 MeHbIE CIUIaBbl. AJTIOMUHUM U aJIOMUHHEBEIE CIJIaBEL. TUTaH U
ciuiaBel TUTaHa. HUKeb M HUKeIeBbIe cIiaBbl. CBUHEI M CIUIaBBI CBUHIIA. MeTalbl
JUTSL 3aIIUTHBIX TTOKPBITUH (IMHK, KaMU, 0J10BO). TyrorjiaBKue MeTaJuibl (TaHTal,
MOJIUOJIEH, BOJIb(PpaM) U CIUIaBbI HA UX OCHOBE.



3.4 TemaTHKa CEMHUHAPCKUX/MPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHI

3.4.1. CemuHapckue/mpaKkTHYecKue 3aHATHS
He npenycMoTpeHsI

3.4.2. JlaGopaTopHble 3aHATHS

JlaGoparopHoe 3ansiTue 1. BiusiHue CTpyKTYpHOH HEOJHOPOIHOCTH METAJVIOB Ha
KOPPO3HIO ITPH BOCCTAHOBJIEHUU KaTHOHOB BOOPOAA

JlabopaTopHoe 3ansTHe 2. KOoppo3usi METaIIOB ITPH BOCCTAHOBICHUH KHCIOPO/1a

JlabopaTopHoe 3ansiTue 3.IloTeHIMATBI METAJIJIOB B paCTBOPAX 3JIEKTPOIUTOB

3.5TemaTuka KypcOBBIX IPOEKTOB (KYPCOBBIX padoT)

He npenycmoTpeno

Y4eOHo-MeTOAMYECKOEe U MH(OPMALTHOHHOE O0ecTeueHne

1.1 HopmaTuBHble JOKyMeHTHI 1 'OCThI
He npenycmoTpeno

4.1 OcHOBHas1 IMTEPaATYpa

1. ITaxomoB B.C. Koppo3ust MmetamioB u cruiaBoB. CipaBoyHUK. B 1ByX KHuUTrax.

— M.: Hayka u Texnonoruu, 2013. — 448+544 c.

2. [TaxomoB B.C., llleBueHko A.A. XUMHUYECKOE COITPOTHBIICHHE MAaTEPHUAJIOB H

3amuTa oT Kopposuu. — M.: Xumus, KonocC, 2009. — 444 c.

4.2 JlonmoJIHUTEJIbHASA JIUTepaTypa

1. IleBuenko A.A. XuUMHUYECKOE CONPOTUBICHUE HEMETAITMYECKUX
MaTepHayioB U 3amuTa oT kKoppos3un. — M.: Xumusi, KomocC, 2004. — 248 c.

2. FOCYI[apCTBeHHBIC CTaHAAPThI, YIIOMAHYTBIC B TCKCTC IIPOTrPaMMBbI.

4.3 J1IeKTpPOHHBbIE 00pa3oBaTe/IbHbIE PECYPChI
1. Koppo3usi 1 aHTUKOPPO3UOHHBIE TOKPBITUS
https://Ims.mospolytech.ru/course/view.php?id=5637
BOSMO)KHO HCIIOJIB30BAHUC HCKOTOPLIX I'JIaB



https://lms.mospolytech.ru/course/view.php?id=5637

4.4 JIunieH3NOHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe odecrnieyeHne
He npexycmorpeno

4.5 CoBpeMeHHbIe podeccHOHAILHBIE 0a3bl JAHHBIX U HH(pOPMAaLMOHHbIE

CIIPAaBOYHbIE CHCTEMbI
He npenycmorpeno

5.MaTepuajibHO-TeXHUYeCKoe oDecredeHmne
CrneuunanusupoBanHasi yuebHas naboparopus kadenpsl «AnmapaTypHoe opopMIeHHE U
aBTOMATH3alMs TEXHOJOTHUECKUX MPOU3BOJACTB» Aya. AB-4105, ocHanenHas 000pyI0BaHUEM ISt
M3Y4EeHHS KOPPO3UOHHBIX MporieccoB. [Ipu nposeneHnu 1abopaTopHbIX padOT CTYACHTHI HCIIONb3YIOT
1a00paTOPHBIN MPAKTUKYM, UMEIOIIUNCSA Ha YKA3aHHOU BBIIIEC CTPAHUIIC B MHTEPHETE.

MeTozmqecmle PEKOMEHAAIIUNA

6.1 MeToan4yeckne peKOMeHIAMH /ISl IPeNnoAaBaTeIs M0 OPraHUu3aluu

o0yueHust

OCHOBHBIM TPEOOBaHHEM K MPENOAABAHUIO AUCIUIUIMHBI SBISETCS TBOPYECKHIA,
IpOOJIEMHO-IMAJIOTOBbII MOAXO/I, MO3BOJISIONIMI MOBBICUTH MHTEPEC CTYJIEHTOB K
COJIEP’KaHUI0 yueOHOr0 MaTepuaa.

OcHoBHast (opMa U3yYEHHUS U 3aKPEIUICHUS 3HAHUW MO 3TOM AUCLUILIUHE —
JIEKI[MOHHAs U IpakTudeckas. Ilpenonasarens NOJKEH MOCIECA0BATEIBHO BBIUUTATH
CTyIEHTaM Pl JEKIUH, B XOAE KOTOPBIX CIEAYeT COCPEIOTOYUTh BHHMAaHUE Ha
KJIFOYEBBIX MOMEHTAaX KOHKPETHOIO TEOPETUYECKOro Marepuana, a TakkKe
OpraHM30BaTh IMPOBEJICHUE MPAKTUYECKUX 3aHATHM TakuM 00pa3oM, UTOOBI
AKTUBU3UPOBAaTh  MBINUIEHUWE  CTYACHTOB, CTUMYJIMPOBATh  CaMOCTOSTEIIBHOE
U3BJICUCHUE UMH HEOOXOJMMOM HMH(POpMalMU U3 PA3IUYHBIX HCTOYHHKOB,
CPaBHUTEIIbHBIM  aHAJIM3 METOJOB  PEIICHHWM, COMNOCTABJIECHHUE IOJYYEHHBIX
pe3ynbTaToB, (POPMYJIUPOBKY M APryMEHTALIMIO COOCTBEHHBIX B3IUISIOB HA MHOTHE
CIOPHBIE MPOOJIEMBI.

OCHOBY y4eOHBIX 3aHATHHA MO AWCIUIUIMHE COCTaBISIOT JIeKIWH. B mpouecce
OoOyuYeHHUsi CTYJIEHTOB UCHOJb3YIOTCS pa3jMYHble BHJbl YYEOHBIX 3aHATHM
(ayIMTOpHBIX M BHEAYAUTOPHBIX): JEKIIHH, CEMUHAPCKUE 3aHIATHS, KOHCYJIbTAlUHA U
T.1. Ha mepBoM 3aHATHHM 10 JaHHON yuyeOHOW TUCHUILUIMHE HEOOXOIMMO O3HAKOMHTD
CTYZIEHTOB C IIOPSAAKOM €€ U3YUYEHHUsI, PACKPBITh MECTO U POJIb JUCLUILJIMHBI B CUCTEME
HayK, €e IpPaKTHYeCKOEe 3HAuYeHue, JIOBECTH 10 CTYJIEHTOB TpeOoBaHUS Kadeapsl,
OTBETUTH HA BONPOCHI.

[Ipy moarotoBke K JEKIMOHHBIM 3aHATUAM O Kypcy «KoHcTpywpoBaHue u
pacyeT 3JIEMEHTOB 00OpyAOBaHUS» HEOOXOJIMMO MPOJAyMaTh IJIaH €ro MPOBEJCHUS,
COZIEp)KAaHUE BCTYIUTEIbHOM, OCHOBHOW U 3aKJIOUYUTEIBHOW YaCcTU JIEKIUH,
O3HAKOMUTBCSI C BO3MOXXHBIMM HW3MEHEHHUSMHU B  HOPMATHUBHO-TEXHUYECKOU
JOKYMEHTAI[M1, HOBUHKAMU Y4€OHON U METOJMYECKOH JIUTEPATYPhI, MyOIUKAUIMHU



MIEPUOINYECKOM I€YaTH M0 TEME JIEKMOHHOIO 3aHATHS, OIPENECIUTh CPEACTBa
MaTepUaIbHO-TEXHUYECKOTO OOECIEUEHUsl JIEKIMOHHOTO 3aHATUS U MOPAJOK HX
UCIIOJIb30BAHUSA B XOJ€E YTCHHMS JICKIMU. Y TOUHUTH IUIAH NIPOBEACHUS NTPAKTUYECKOIO
3aHATHS 110 TEME JICKLIHH.

B xoJ1e 1eKIIMOHHOTO0 3aHATHUS IIpenojaBaTelb JOHKEH Ha3BaTh TEMY, yUEOHbIE
BOIIPOCBHI, O3HAKOMWTH CTYJEHTOB C IIEPEYHEM OCHOBHOM M JONOJHUTEIBHOU
JIUTEPATYPBI 110 TEME 3aHATUS.

Bo BCTynuTenpsHON 4acTH JEKIUA 0O0OCHOBATh MECTO U POJIb U3Y4AEMOU TEMBI
B y4e€OHOI MCUUILIMHE, PACKPBITh €€ MpakThyeckoe 3HayeHue. Eciau uuraercs He
repBas JIEKIMs1, TO HEOOXOAUMO YBSI3aTh €€ TEMY C MPEIbIAYLIEH, HE HapylIas JOTUKA
M3JI0KEHUsT y4eOHOro wmarepuaya. JIeKuuro cieayer HauuHaTh, TOJIBKO YETKO
0003HaUMB €€ Xapakrep, TEMy U Kpyr T€X BONPOCOB, KOTOpbIE B €€ Xone OyayT
PacCMOTPEHBI.

B OCHOBHOM 4YacTH JEKUUU CIEAYeT pacKpbIBaTh COAEPKAHHE YUYEOHBIX
BOIIPOCOB, AKLIEHTUPOBATh BHUMAHUE CTYICHTOB HA OCHOBHBIX KaTETOPUSX, IBICHUIX
U TpoIleccax, OCOOEHHOCTSX UX MPOTEKaHUs. PacKkpbIBaTh CYIIHOCTh U COJEpIKaHUE
pPa3IMYHBIX TOYEK 3pPEHMS] M HAy4YHBIX IHOJIXOJOB K OOBSCHEHHUIO TE€X WIH HHBIX
ABJIeHUH U mnporeccoB. Crenyer apryMeHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO
NO3ULIMIO IO CIIOPHBIM TEOPETUYECKUM Bonrpocam. [IpuBoanuTts npumepsl. 3a1aBath 0
XOJly U3JI0KEHNUS JIEKIIMOHHOTO MaTepuaia pUTOPUYECKUE BOIIPOCHI U CaMOMY J1aBaTh
Ha HHUX OTBET. JTO CHOCOOCTBYET AaKTUBU3AaLUU MBICIUTEIbHON JAESTEIbHOCTH
CTYJICHTOB, TMOBBIIIEHUIO WX BHUMaHUSA M HHTEpeca K MarTepualy JEKIUU, ee
conepxkanuto. llpemomaBarens MOMKEH PYKOBOJIUTH pPAOOTOM CTYAEHTOB IO
KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuaja, MOAYEpPKUBaTh HEOOXOAUMOCTh
OTpaXX€HUsI B KOHCHEKTaX OCHOBHBIX MOJIOKEHUI M3y4yaeMOM TEMbI, 0CO00 BBIAEIISS
KaTErOpUUHBIN anmnapar.

B 3akmounTenbHON 4YacTh JEKIMM HEOOXOAMMO CPOpMYyNIHpOBaTh 0OIIKE
BBIBOJIBI I10 TEME, PACKPBIBAIOIIME COJAEP)KAHME BCEX BOIPOCOB, MOCTABJICHHBIX B
nexuuu. OOBSBUTH IUIAH OYEPEIHOTO CEMHUHAPCKOTO WM JJAOOPaTOPHOIO 3aHATHS,
JaTh KpaTKHE€ PEKOMEHJAUUu 10 IOATOTOBKE CTYAEHTOB K CEMHUHApy WIH
naboparopHoit pabore. Omnpenenutb MECTO U BpeMsi KOHCYJbTAallMM CTYACHTaM,
MO’KEJIABIIMM BBICTYIIUTh HA CEMUHApE C JOKJIaJaMu U pedeparaMy MO aKTyallbHbIM
BOITpOcaM 00CYK1aeMOU TEMBI.

[leap mMpakTUYECKUX 3aHATHA OOECHEYHTh KOHTPOJb YCBOEHHS Y4€OHOIO
MaTepuayia CTyJIeHTaMHU, pacllMpeHue U yriayOJeHue 3HAHUM, MOJYyYEHHbIX UMHU Ha
JEKIMSIX M B XOJE CaMoCTOsTeNbHOW paboThl. IloBbiieHne s3ddexTuBHOCTU
NPaKTUYECKUX  3aHATHM  JIOCTUTAaeTcsl TOCPEACTBOM  CO3/IaHUSI  TBOPYECKOM
00CTaHOBKH, pacroiararpliei CTyJeHTOB K BbICKa3bIBAHUIO COOCTBEHHBIX B3IJISIOB U
CYXKJIEHUH 10 00CYKIAaEMBbIM BOIIPOCAM, JKEJAHUIO Y CTYACHTOB OPadOTaTh y TIOCKU
Y pelIeHUH 3a/1a4.

Ilocne KaXaoro JEKUMOHHOTO M NPAKTUYECKOTO 3aHIATHS  CHAENaTh
COOTBETCTBYIOIIYIO 3alMCh B KYypHaJaxX y4eTa MMOCEIIAEMOCTH 3aHITHI CTyIEHTAMM,
BBISICHUTD Y CTapOCT YYEOHBIX TPYII NPUYHHBI OTCYTCTBHS CTYICHTOB Ha 3aHSATHSIX.



[TpoBOaUTH rPpyNNOBBIE U UHAUBUIYATbHbBIE KOHCYJIBTAIMU CTYJICHTOB IO BOIPOCAM,
BO3HUKAIOIIUM Y CTYACHTOB B XOJ€ UX MOJTOTOBKHU K TEKYIIEH M MPOMEKYTOUHOU
aTTeCTalluy M0 y4eOHOM AUCIUIUIMHE, PEKOMEHI0BATh B MTOMOIIb YYEOHBIEC U APYTHE
MaTepHalibl, a TAKKE CIPABOYHYIO JINTEPATYPY.
N3yuenune NUCHUIITMHBI 3aBEPIIAECTCS 3a4€TOM UITU SK3aMEHOM.
[IpenonaBarens, NPUHUMAIONIMN 3a4ET WM DK3aMEH, JIMYHO HECET
OTBETCTBEHHOCTbH 32 IPABUJILHOCTD BHICTABIICHUS OLIEHKH.

6.2 MeToau4ueckne yKa3aHus JJ1s1 00y4aloIIUXCs 110 OCBOCHHUIO TUCITUTIIMHBI

CamocrosiTenbHas padoTa sIBISETCS OJHUM U3 BHJIOB MOJyYeHUs] 00pa30BaHUs
0OyJaronMMuUCs 1 HaIlpaBjIcHA Ha:
® M3yyeHMe TEeOPEeTUYECKOro MaTepuana, MNOATOTOBKY K JIEKLMOHHbIM U
CEMUHAPCKUM (MPAKTUYECKMM) 3aHATMAM
® BbINOJ/IHEHME KOHTPOIbHbIX 3343HUI
® 0A4roTOBKA K TECTUPOBAHMIO C UCMO/Ib30BaHMeM 061 eo0bpa3oBaTeIbHOrO
nopTana.
CamocrosiTenbHast paboTa CTy/I€HTOB MPEJCTaBIsIET cOOON Ba)kHEMIIee 3BE€HO
y4eOHOro mpoliecca, 0e3 MpaBWIbHOW OpraHU3allid KOTOPOTO OOYydYaroluics He
MOKET OBITh BEICOKOKBATU(UIIUPOBAHHBIM BBIITYCKHHUKOM.

CTyAeHT J0JKEH MOMHUTb, YTO MPOBOJAUTH CAMOCTOSITEILHBIC 3aHSITHS CIIEAYET
perymsapHo. O4eHb BaKHO MPHIIOKUTh MAaKCUMYM YCHIIUW, BOJIH, YTOOBI 3aCTaBUTh
ce0st paboTaTh C MOJHOM HArpy3KOM ¢ MEPBOTro JHS.

He cinenyer oTknaasiBaTh pabOTy Takke M3-3a HEPaOOUEro HACTPOCHUS WIIU
OTCYTCTBUS BJIOXHOBEHHUs. HacTpoeHue HyXHO co3naBaTh camoMmy. I[loHnmanue
HEOOXOMMOCTH BBITIOJIHEHUS PaOOThI, 3HAHWE II€JIM, OCMBICICHUE TMEePCIEKTUBBI
0JIaroNpUATHO BIUSIOT Ha HACTPOCHHUE.

Kaxx1plil cTyIGHT JOJIKEH caM IUIaHUPOBAaTh CBOIO CAMOCTOSITEIbHYIO padoTy,
MCXOZS M3 CBOMX BO3MOXHOCTEH W TPHUOPUTETOB. ITO CTUMYIUPYET BBHITOJIHEHHE
paboThl, co3maer 0oJiee CIOKOMHYH0 OOCTAaHOBKY, YTO B MTOT€ IMOJOKUTEIBHO
CKa3bIBAa€TCsl HA YCBOCHUM MaTepHaa.

BaxxHo moHEe ydecTh 00CTOATENIbCTBA CBOCH pabOThI, YSICHUTD, YTO SBIISICTCS
TJIaBHBIM Ha JJAHHOM 3Tare, Kakylo IMOCJIeI0BaTeIbHOCTh PabOThl BBIOPATh, YTOOBI
BBITIOJTHUTH €€ JIYYIlIe U ¢ HAMMEHBIIIMMH 3aTpaTaMHi BPEMEHH U SHEPTHH.

Jlst TUIOAOTBOPHOM pabOThl HEMAJIOBAXXKHOE 3HAYCHHE HMEeT OO0CTaHOBKa,
opranuzamusi pabodero mecra. HykxHO 100HTHCS, YTOOBI MECTO pabOTHI TIO
BO3MOXKHOCTH OBLJIO MOCTOSIHHBIM. Pa0oTa Ha MPUBBIYHOM MECTE JeNaeT ee OoJjiee
TI0A0TBOPHOM. [IpOayKTUBHOCTE PaOOTHI 3aBUCHUT OT TPABWIIBHOTO YEPEIOBAHMUS
Tpyaa ¥ oTAbixa. [loaToMy Kakzple Yac WM JIBa CIAEAyeT Aeiarh mepepbiB Ha 10-15
MUHYT. BBIXOIHBIC JHU JIyYIlle TOCBATUTh aKTUBHOMY OT/ABIXY, 3aHATHSIM CIIOPTOM,



IIPOTYJIKAMH Ha CBEXEM BO3ayxe M T.J. Jlaxke MepeKIoyeHne C OJHOrO0 BHJIA
YMCTBEHHOM paOOThI Ha APYTOM MOXKET CIIY>KHTh AKTUBHBIM OTIIBIXOM.

CtyneHT 10KeH TOMHUTB, YTO B IIpoliecce 00yUeHUs BaXKHEHIITYIO POJIb UTPAET
camocTosTeNbHas pabdota ¢ kHUroil. Hayuuthcs paboTaTh ¢ KHUTOM — BaskHEWIas
3ajaya CcTyJeHTa. be3 »Toro HaBbpika OyAeT 4Ype3BBIYANHO TPYJHO H3Yy4yaTh
NPOrpaMMHBIA MaTepuaig, U MHOTO BpEMEHU OyJeT MOTPayeHO HepalMoHaJIbHO.
PaGota ¢ KHHMroill ckiaabIBaeTcs W3 YMEHHUSA MMOA0OpaTh HEOOXOJUMbIE KHUTH,
pazo0paTbcsi B HUX, 3aKOHCIIEKTUPOBATh, BEIOPATh TJIaBHOE, YCBOUTH U MPUMEHHUTH Ha
MIPaKTHKE.

DOoH/1 OLICHOYHBIX CPEJICTB
7.1 MeToaAbl KOHTPOJISl M OLICHMBAHUS Pe3YJIbTATOB 00y4YeHus!

[IpomesxyTouHas arrectauus ooydaromuxcs B Gopme 3a4€Ta MPOBOJAUTCA 110
pe3yibTaTaM BBIIOJHEHUS BCEX BUIOB YUEOHOM padOThI, MPEIyCMOTPEHHBIX
y4e€OHBIM IUTAHOM I10 JAHHOW AUCHUIUIMHE (MOAYJIIO0), IPH 3TOM YUUTHIBAIOTCS
pe3yNbTaThl TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH B T€UeHHE ceMmecTpa. OLeHka
CTENEHU JOCTHKEHHS 00yJaroIMMHUCS IIJIAaHUPYEMBIX PE3YJIbTaTOB 00YUYEHUS 110
JUCLMILIMHE (MOAYIIIO0) IPOBOJUTCS MPENOIaBaTEIeM, BEIYILIUM 3aHATUS IO
TUCIUTUINHE (MOIYJITI0) METOJIOM SKCIIEPTHOM O1leHKH. [1o nToramM mpoMekyTouHOM
aTTeCTalluy MO0 JUCUUILUIMHE (MOYJII0) BHICTABIIAETCS OLEHKA «3aUTEHO» UITU «HE
3aYTEHOY.

K npomexxyTo4uHOM aTTecTaluuu A0MYCKAITCS TOJBKO CTYICHTHI,
BBITIOJIHUBIIIAE BCE BUJIBI YI€OHOM pabOThI, MPEyCMOTPEHHBIE paboueii mporpaMMon
[0 JUCHUIIIMHE «XUMHUYECKOE COITPOTUBIICHHE MATEPUAJIOB M 3aIlUTA OT KOPPO3UM»
(BBIMOJTHEHBI U 3aIIMIIEHBI BCE JJA00PATOpHBIE PAOOTHI, BHIMOIHEHBI 33/ IaHUS
TEKYIIEro KOHTPOJIs).

Bun pabotst @opMa OTUETHOCTH U TEKYILEr0 KOHTPOJIISA
Odopmnennsle oTyeThl (KypHal) MPAKTUYECKUX(J1aOOPATOPHBIX)
[IpakTnueckue paboT, MperycMOTpPEHHbIX pabouell mporpaMMoil JHUCIUILIUHBI C
paboThI OTMETKOW MpenoAaBareNs <«3a4eT/HE 3aueT», €CIIU BBIIOJIHEHBl U

ogopMIIeHBI Bce pabOTHI.

OHGHKa npenoaaBaTeisd «3a4eT/He 3a4€T», €CJIU pE3yJIbTaT

Tecr
TECTUPOBAHUS MO IKaje (MyHKT 7.2.2) cocTaBisieT 6onee 55%.




7.2.1llkana 1 KpUTEPHUHU OLICHUBAHMS Pe3yJIbTATOB 00y4eHHs

7.2.2 Illka1a oueHUBaHUS NPAKTHYECKON padoThI

[IIxana orileHUBaHUS Onucanue

3a4TeHo He BbmonHeHBbI TpeOOBaHUS K HAMMCAHUIO M 3alIUTE NMPAKTUYCCKOM
paboThl: HEempaBUIbHO oopmileHa paboTa, HEPABUIHHO MOICYUTAHbI
3HAa4YeHUS, He C(HOPMYIUPOBAH BBIBO/I.

He 3auteno BrimonHeHsl Bce TpeOOBaHMS K HAMMCAHUIO W 3alUTE MPAKTUYECKOU
paboOTBI: BEpPHO TIOJCYMTAHBI 3HAYCHUS, CHOPMYIHPOBAH BBIBOJ,
co0r0/1IeHBI TPeOOBaHMS K 0(OPMIICHHUIO.

7.2.3 llIka1a oeHNBaHHUA TECTOB

Ouenka KonnyecTBo npaBUIbHBIX OTBETOB
3auTeHo oT 56% no 100%
He 3aurteno 55% u MeHee MpaBUIIbHBIX OTBETOB

7.30ueHO4YHbIE CPeICTBA

7.3.1. Tekyumuii KOHTPOJIb

7.3.1.1. HpuMep TECTOBBIX 3aJJaHUSI 0 JTUCHHUILTINHE « XHMHYECKO0e COIIPOTHBJICHHUE

MaTEepHAJIOB M 321HMTA OT KOPPO3UN»
TectoBoe 3ananue Ne

1. Hanumure ypaBHEHHs aHOTHOTO U KaTOJIHOTO MPOIIECCOB, MPOTEKAIOIINX Ha TOBEPXHOCTHU CTAIU
Cr3 B 10%-HOM pacTBOpE CEPHOMN KUCIOTHI.

2. Ilokaxkute Ha NOJSPU3ALMOHHON IUarpaMMe BIMSHUE CO/IePKaHMsI KaTOIHBIX ITpUMecei B
METaJIJIE HA CKOPOCTh €r0 KOPPO3UH IIPH BOCCTAHOBIIEHUU BOJOPOAA.

7.3.1.2 Tembl NpaKTHYECKUX PA0OT MO AUCHUIINHE «XHMHUYECKOe CONPOTHBIEHUE
MaTepUAJIOB U 3a1UTA 0T KOPPO3HI»

TemaTuka MpakTHYECKUX padOT U3II0KEHA B IyHKTE 3.4.
7.3.2. IlpoMe:kyTOUYHASI aTTECTAIUSI

7.3.2.1. Bonpocsl K 3a4eTy M0 THCHHUILINHE «XMMHYECKOe CONPOTHBIIEHHE MATEPHAJIOB
U 3aIIMTA OT KOPPO3UID)




1. Knaccugukanusi KOppO3MOHHBIX MPOIIECCOB M0 XapaKTepy paspylICHHs MOBEPXHOCTH
MeTaJuIa.

2. MexaHu3M 2JEKTPOXUMHUYECKOW KOPPO3UU METAIIIOB B paCTBOPAX AJIEKTPOJIUTOB.

3. @opMupOBaHHUE IEKTPHUYECKOTO MTOTEHIIMAIA Ha TPaHHIIe pa3aerna Gpa3 MeTauI-pacTBop.

4. IIpouecc 31EKTPOXMMHUYECKON KOPPO3MM METAJIOB IIPH BOCCTAHOBJIEHUU BOJOPOJA.
TepmoauHaMuKa, MEXaHU3M U KMHETHKA IIPOLEcca.

5. IIponecc 37IEKTPOXMMHYECKON KOPPO3MHM METAJUIOB NP BOCCTAHOBJICHUU KHCIOPOJA.
TepmoauHaMuKa, MEXaHU3M U KMHETHKA IIPOLiECCa.

6. IlaccuBHOCTH MeTauioB. [IpM4MHBI HACTYIUIEHUS IACCUBHOIO COCTOSIHUSL U MEXaHW3M
(bopMHpOBaHNS TACCUBUPYIOIIETO CJIOS HA TOBEPXHOCTH METaJlIa.

7. IlpuunHBl HapylIeHHs MACCUBHOIO COCTOSHUSA METAJJIOB B PAacTBOpax 3JIEKTPOJIUTOB.
Mexanu3m npouecca nepenaccuBaluy MeTajuia.

8. IIpuuuHBEl HapylIeHHs MACCUBHOIO COCTOSHUSA METAJJIOB B PacTBOpax 3JIEKTPOJIUTOB.
MexaHu3Mm npouecca JIOKAIbHOW aHOAHOW aKTUBALlMK METaJlIa.

9. OcHOBHbIE BHYTPEHHUE (DaKTOPBI, BIUSIOIINE Ha IPOLIECC JEKTPOXUMUYECKON KOPPO3HH.
[Ipupona merasia.

10. OcHOBHBIE BHYTpEHHHE (AKTOphl, BIMAIOIINME HA IPOLECC SIEKTPOXUMHUUECKOM
koppo3uu. CoziepkaHue JIETUPYIOLINX JIEMEHTOB B CILJIaBE.

11. OcHOBHBIE BHYTpEHHHE (AKTOphl, BIMUAIOIIME HA IPOLECC SICKTPOXUMHUUECKOM
koppo3uu. CocTossHuE NOBEPXHOCTH METalIa.

12. OcHOBHbIE BHEUIHHE (DAKTOPBI, BIUSAIOLINE Ha MPOLECC JEKTPOXUMHUYECKON KOPPO3UH.
XapakTep U COCTaB arpeCCUBHOM CpEIbI.

13. OcHOBHbIE BHEIIHUE (PAKTOPBI, BIMSAIOLINE Ha MPOLECC IIEKTPOXUMHUECKON KOPPO3UH.
TemnepaTypa arpecCUBHON CpeJIbl.

14. OcHOBHbIE BHEIIHUE (PAaKTOPBHI, BIUSIOLIME HA MPOLECC AIEKTPOXUMUYECKON KOPPO3UH.
CKOpOCTb IBUKEHUS arpECCUBHOM CpENbI.

15. OcHOBHBIE BHEIIHUE (PaKTOPHI, BIMUSIONIME HA MPOLECC IEKTPOXUMUUECKONH KOPPO3HH.
JlaBiieHue cpenpl.

16. OcHOBHBIE BHEIIHUE (PAKTOPHI, BIMUSIONIME HA MPOLECC IEKTPOXUMUUECKONH KOPPO3HH.
KoHTakT MeTaina ¢ JpyrumMu MaTepuaiaMu.

17. DneKTpOXMMHYECKas 3aluTa METa/NIOB OT KOppo3uu. MeTojx KaTOIHOM 3aluThl
BHEITHUM TOKOM.

18. DyeKTpoXMMHUYECKas 3allMTa METAIJIOB OT KOPPO3UH. MeTosl IpOTEeKTOPHOM KaTOAHOM
3aLIUTBHI.

19. DneKkTpoxXuMHUYecKas 3allliTa METAUIOB OT KOpPpo3uu. MeToa aHOIHOM 3allluThl.
OrpanunydeHus 1o NPUMEHEHHIO 3TOTO METOAA.

20. 3ammTa METalIoB OT KOPPO3UM C IMOMOUIbI0 MHIMOMTOpPOB. MexaHU3M 3alUTHOIO
JeWCTBUS MHTUOUTOPOB PA3JIMYHOIO TUIIA.

21. 3amuTa METaJJIOB OT KOPPO3UHU C MOMOIIBI0O METAJUIMUYECKUX 3aIUTHBIX MOKPBITUH.
I'anpBaHMYECKUI METOJ HAHECEHMs METAJUIMYECKMX MNOKpbITHH. IIpenMyinectBa M HenocTaTku
METOAA.

22. 3amura METaJlIOB OT KOPpPO3UHU C MOMOIIBI0O METAUIMYECKUX 3aIUTHBIX MOKPBITUH.
Juddy3noHHBIT METO HAHECEHUs METAJUIMYecKUX MOKphITui. [IpenmymnecTBa M HeOOCTAaTKH
METO/1a.

23. 3ammTa METAUIOB OT KOPPO3UM C MOMOIIBIO METAUIMYECKUX 3AIIUTHBIX MOKPBITHM.
Meton MeTanu3aluy s HaHECEHUS METaJNIMYeCKUX MOKphITHH. [IpenmyiecTBa u HEJOCTaTKU
METOAA.

24. 3amuTa METaJsIOB OT KOPPO3UHU C NOMOIIBI0O METAUIMUECKUX 3aIUTHBIX MOKPBITHI.
['opstumii MeTO1 HAHECEHMSI METAIUTNYECKHUX MOKPBITHI. [IpenMyIiecTBa 1 HEAOCTaTKH METOIA.



25. 3ammTa METaJUIOB OT KOPPO3UU C MOMOIIBI0 METAJUIMYECKUX 3alllUTHBIX MOKPBITHM.
[Tnakupyronmii MeToJ HaHECeHHs METaJUIMYeCKHX MOKpbITui. IlpenMyiiectBa U HeOOCTAaTKU
MeToAa.

26. VYriepoaucTble cTaid W 4yryHbl. X KOppO3MOHHas XapaKTepUCTHKAa U 00JacTh
MIPUMEHEHHUSI B KAYECTBE KOHCTPYKIIMOHHBIX MAaTEPHAIIOB.

27. HuskonerupoBaHHBIE M CpeIHEIETUPOBAHHbBIE CTAIM U YYr'yHbL. X KOppo3unoHHas
XapaKTePUCTHKA M 00JIACTh MPUMEHEHUS B KA4ECTBE KOHCTPYKIIMOHHBIX MaTEPHAIIOB.

28. BricokonerupoBaHHbIE XpPOMUCTHIE cTalu. VX KOppO3HOHHAs XapaKTepUCTUKA U 00J1aCTh
MPUMEHEHHUSI B KAYECTBE KOHCTPYKIIMOHHBIX MAaTEPHAIIOB.

29. BbICOKONErMpOBaHHBIE XPOMOHHKENIEBBIE AayCTEHHUTHbIE CcTanu. VX KOppo3MOHHas
XapaKTePUCTHKA M 00JIACTh IPUMEHEHUS B KAYeCTBE KOHCTPYKIIMOHHBIX MaTCPUAIIOB.

30. BricokonernpoBaHHbIe IKOHOMHO JIETHPOBAaHHbBIE TI0 HUKENIO cTalu. VX Koppo3noHHas
XapaKTePUCTHKA M 00JIACTh MPUMEHEHUS B KA4eCTBE KOHCTPYKIIMOHHBIX MaTEPHAIIOB.

31. BrIcokosierupoBaHHBIE BBICOKOMPOYHBIE CTamu. VX KOppO3MOHHAs XapaKTepUCTUKa U
00J1acTh MPUMECHECHHSI B KAUECTBE KOHCTPYKITMOHHBIX MAaTEPHUAJIOB.

32. BrbicokojerupoBaHHble 4YyTryHbl. WX KOppO3MOHHAsh XapaKTepUCTHKa M 00JacTh
MIPUMEHEHHUSI B KAYECTBE KOHCTPYKIIMOHHBIX MAaTEPHAIIOB.



