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1.enun, 3a1a4M ¥ IVIAHUPYEMbIe Pe3yJabTaThbl 00yUeHHUsl N0 TUCHUILINHE

B cooTBeTcTBHM C TOCYAapCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM AUCHUILUINHA «DU3HKO-
XUMHUSI HEMETANIMYECKUX MAaTepUalIoB» SBJSETCS HEOTHEMJIEMON 4YacTbio Yy4eOHOTro
poruecca oArOTOBKH CIIELUAINCTOB 110 JaHHOMY HAIllPaBJICHHUIO.

K OCHOBHBIM 1I€IsIM OCBOCHMS JIUCUUIUIMHBI «DU3UKO-XMMHS HEMETAIMYECKHUX
MaTEpUAJIOB) CIIEAyeT OTHECTH:

— m1y0Ookas mpodeccHOHaNbHAs MOATOTOBKA CIELUAINCTA, 00ECHEUUBAIONIAsl YCIEIIHOEe
OCBOCHME 3HAHMH B 00JIaCTH aHTUKOPPO3UOHHOMN 3aIlIUThI MAIIMH ¥ 000pYy10BAHHUS.

K OcCHOBHBIM 3amayaM OCBOEHHS JUCHUUIUIMHBI «DU3UKO-XUMHUS HEMETaNIMYECKUX
MaTEpUAJIOB) CIEAyeT OTHECTH:

— M3Y4YECHHE COBPEMEHHBIX 00JacTell 3HAaHWH MO TEOPUH (PUIUKO-XMMHUN HEMETAITTHUECKUX
MaTEpPUAIIOB ;

O6yquI/Ie M0 AUCHUIIINHE «DU3UKO-XUMUS HEMETAJNIMUECKUX MaTCpPpHaJIOB» HAIIPABJICHO HA
q)OpMI/IpOBaHI/IC y 06y‘IaIOH_II/IXC$I CIICAYIOIUX KOMIICTEHIIUH:

Koa n HauMeHoBaHUe KOMIIeTeHIIU NHaukaTopsl 10CTHKEHHS
KOMIeTeHIHH
ITIK-1 CnocobeH pa3zpabaTeiBaTh 3a/1aHUs U NIIK-1.1 Bnaneet pa3paboTKoON UCXOAHBIX
UCXO/HBIC TPeOOBAaHMS HA U3TOTOBJICHHE TpeOOBaHUI HA N3TOTOBIICHHUE
HECTaHJapTHOTO 000PYIOBaHUS HECTaHJapTHOTO 000pYyAOBaHHUS

NIIK-1.2 Ymeer pa3zpaOatbiBaTh 3a1aHUS U
UCXO/IHBbIE TPeOOBaHMS HA U3TOTOBJICHUE
HECTaHIapTHOI0 000py10BaHuUs

HNIIK-1.2 3naeT npaBuiia ohpopMiIeHus
UCXOJHBIX TPEOOBAaHUI Ha U3TOTOBJICHUE
HECTaH/IapTHOTr0 000py10BaHUs

2.MecTo TMCHUIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NIPOrpaMMbl

Hucuummba  «®U3MKO-XUMHUS  HEMETAUIMYECKUX  MaTepHalioB» OTHOCHUTCA K  Y4€OHBIM
muciumuinHam 6inoka b2.1 «Yacts, popmupyemas ydyacTHUKaMH 0Opa30BaTEIbHBIX OTHOIIEHUN»
oOpa3oBatenbHOW mporpaMMmbl  «KoMIlblOTEpHOE  NPOEKTHpPOBaHHME  00OpyHOBaHMA U
IPOM3BOJICTBY HAIPaBICHUS

15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE OOECIIEUCHHE MAIIMHOCTPOUTEIBHBIX MPOU3BOJICTB,
KBasM(uKanus (CTeneHb) — OaKaiaBp.

OcBoenne IUCHUIUIMHBL «DPU3NKO-XUMHS HEMETANIMYEeCKUX MaTepuaioB» B 8§-M ceMecTpe
HEOO0X0/UMO JUIsl TIOCHEYIOUIET0 OCBOCHUS TUCHMIUIMH «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE
o0ecrnieueHre MPOEKTUPOBAHUS aIllIapaToB OTPACIIH ».

3. CTpyKTYypa U cojiepKaHue TUCHUTTHHbI

OO011ast Tpy1I0€MKOCTh TUCIUIUTMHBI COCTABIIACT 2 3aUETHBIX ¢IUHUIIBI (72 yaca).

3.1 Buasbl yueOHO# padoThl M TPYA0EMKOCTh



3.1.1. Ounas hopma oOydeHUS

Ne . KoanuecrBo CemecTpbl
Bup yueOHoii padoTnl
n/n 4acoB 8
1 | AyauTopHble 3aHATHS 36 36
B ToMm gucie:
1.1 | Jlekuuu 18 18
1.2 | CemuHapckue/mpaKTHYECKUE 3aHATHS - -
1.3 | JlaGopaTopHBbIe 3aHATHS 18 18
2 | CamocTosiTesqibHasi padoTa 36 36
B ToMm uncae:
2.1 | Hdoknax, cooOiieHne
3 | lIpomexkyTOUHASI aTTECTAIUS
3auet/aud.3a4er/IK3aMeH 3a4er 3a4er
Hroro 72 72
3.2 TemaTueCcKN# MJIAH U3YYEHUS TUCHUIIIAHBI
3.2.1. OuHas popma o0ydeHus
TpyroemkocTs, yac
AyautopHasi padora
C
Ne Pasznesbl/Tembl eMMHap amoct
. A — cxue/ abopar| paxTu | OSITe]
cero | exiu OpHBIC | YecKkasi | bHasi
u TPAKTH | st noaror | pador
ecKue
3aHATHS & oBka a
11 | Beenenue.OCHOBHBIE  TEPMHUHBI U 12 3 3 6
OTIpeAeTCHUS
12 | DnekTpoxumMudeckas KOppo3usi. 12 3 3 6
1.3 | Xumuueckas KOppo3usi. 12 3 3 6
1.4 | B3aumogeiicTBie  HEMETAINIMYECKUX 12 3 3 6
MaTepHaoB c arpecCUBHBIMU
CpenamH.
1.5 | MeToabl 3aIIUTHI OT KOPPO3HUH. 12 3 3 6




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

HUroro| 72 18 18 36

3.3 ConepxaHue TUCHUILTUHBI

Tema 1. BBGI[CHI/IC.OCHOBHLIG TEPMHUHBI U OIIPCACTICHU:

Omnpenenenve NOHATHS “KOoppo3us”. 3HaueHre 60pbObI C KOPPO3UEH.
DKOJIOrM4eCcKHe acleKTsl Koppo3uu MeTayuioB. Kitaccudukanyst Koppo3uu MeTaoB.
MeTtos1 00pBOBI C KOPPO3HEH.

«KOppO3Usl METAJUIOBY», «TEPMOJIMHAMMKA 3JIEKTPOXUMHUECKON KOPpO3UN»,

«KMHETHKA JJEKTPOXHUMHUECKON KOPPO3UM», «BHEIIHHWE W BHYTPEHHHE (PAKTOPHI»
«ra3oBasi KOPPO3HsSD». «IMACCUBHOCTH METAIOBY». «CHIIMKATHBIE MaTepHalbl»,
«TIOTMMEPHBIE MaTEPHAIIBD», KKOPPO3HOHHO-CTOHKOE JIETHPOBAHHUE.

Tema 2. DJIEKTPOXUMHYECKAs KOPPO3HS.

. OcHo6bl meopuu 21eKmMpoXUMUYECKOU KOPPO3UU.

[Ipouieccrl HA TpaHULIe METAILI-PACTBOP. MeXaHU3M 3JIEKTPOXUMUYECKON
Koppo3uu. TepMoAMHAMHUKA IIEKTPOXUMUYECKON Koppo3nn. Kunernka
AIEKTPOXUMUYECKOHN KOppo3uu. [TaccuBHOCTh MeTamioB. Hapyiienne nacCHBHOTO
COCTOSIHHS.

Brusnue nekomopuix pakmopos Ha d1eKmpoXUMU4ecKyo Koppo3uro Memaiios.

TepmoauHamMuueckue cBoiicTBa Metaiuia. CocTaB v CTPYKTypa CILIABOB.
Cocrosinue u 00paboTKa MoBepxHOCTH. Tepmudeckas oOpaboTka. MexaHuueckue
HanpsbkeHus. CocraB arpeccuBHOM cpebl. CKOPOCTh M XapaKTEP ABUKEHUS CPEJIBI.
Temneparypa. Teronepenava. /J[aBnenne. Kontakt HeckobknX MeTauioB. KoHTakT
C HEMETAJUIMYECKUMH MaTeprajIaMu.

Tema 3. XUMHYeCKass KOPPO3usl.

TI'azoeas kopposus.

Mexanusm razoBoi kKoppo3uu. TepMoarnHaMHuKa ra30Boi Koppo3uu. Kunerrka
razoBOM KOppo3uu. POCT CIIIIONIHOM ¥ TOPUCTOM OKCUJIHBIX MJIEHOK.

Brusinue nekomopulix oakmopos Ha 2a308y10 KOPPO3U0 MEmManios.




CocrtaB u cTpyKTypa ciijiaBa. MexaHuueckue HarpsuKeHus v iepopMarius
metasuia. O6padoTka nmoBepxHoctu. CocraB cpeabl. Temneparypa. [laBnenue.
CKOpOCTh IBUKEHUS CPEIIBI.

Xumuueckas Koppo3us 8 HCUOKUX CPEOaXx.

Koppo3sus MeTamioB B )kUIKUX HeannekTponuTax. OCHOBHBIE CTaIMM IIpoliecca
XUMHUYECKON Koppo3un. Koppo3noHHas aKTUBHOCTbB KHJIKUX OPTraHUYECKHUX CPE/I.

Tema 4. B3auMoaeiicTBHE HEMETAINYECKHUX MATEPHAJIOB C ATPEeCCUBHBIMH
cpeaamMu.

OcHogHble 8U0bl HeMeMALIUYeCKUX MAmepuaios.

Cunukataeie maTepuaisl. [lomnmepHbie MaTepralibl. KoMIo3unnoHHbIE
Marepuainbl. DU3NYECKU aKTUBHBIE CPEAbl. XUMUYECKU AKTUBHBIE CPEBI.

Bzaumooeticmeue cunuxammuvix mamepuanos ¢ azpeccusHbiMu cpeoamu.

Bunb! pa3zpyiiieHnii CHIMKAaTHBIX MAaTEPUATIOB MO/ IEHCTBUEM (DU3UYECKU U
XUMHUYECKU aKTUBHBIX Ccpell. BiIusHue XMMHUUECKOTO COCTaBa CUIIMKATHBIX
MaTepHaioB Ha UX CTOMKOCTh B arpecCUBHBIX cpepax. Crienupuieckue BUIbI
pa3pylIeHHs] CUIIMKATOB, 00YCIOBICHHBIE X MTOPUCTON CTPYKTYpOH.

Bzaumooeticmeue nonumeprnvix mamepuanog ¢ acpeccugHbiMu cpeoamu.

Bunb! pazpyiieHuit moJMMepHbIX MaTEPHANIOB MO IeHCTBUEM (PU3UYECKU U
XUMUYECKU aKTUBHBIX cpel. OOpaTtumbie 1 HeoOpaTUMbIE U3MEHEHHU S CBOWCTB
ITOJIMMEPOB IO AEUCTBUEM arpeCCUBHBIX Cpel. BiausHue cCTpoeHrst MaKpOMOJIEKYIT
MoJIMMepa Ha €ro XUMHUYECKYI0 U (PU3UUECKYIO0 CTOMKOCTD.

Bzaumooerticmeue komMno3uyuoHHbIX Mamepuanios ¢ acpecCUu8HbIMU Cpeoamu.

BnusHue ocoOeHHOCTEH CTpOEHUS KOMIIO3UTOB HAa UX B3aMMOJICHCTBHE C
arpeCCUBHBIMHU CpelaMU. Y CTOMYMBOCTh KOMIIO3UI[MOHHBIX MATEPUATIOB C
JHACTIEPCHBIM M BOJIOKHHUCTBHIM HAITOJHUTENIEM. POJib MaTpULIBI M HATIOJTHUTEIA B
dbopMUPOBAHUM XUMHYECKON CTOMKOCTU U MPOYHOCTHBIX XapaKTEPUCTUK
KOMIIO3ULIHOHHOT'O MaTepuania.

Tema 5. MeTOABI 3A1IUTHI OT KOPPO3HH.

Dnekmpoxumudeckas 3auuma MemaJiios.

KaTtognas 3anura METaJIOB ¢ TOMOIIBIO MPOTEKTOPOB. OCHOBHBIE TPUHIIUIIBI
MIPOTEKTOPHOM 3AIIUTHl XUMUUYECKOW anmnapaTypbl U MOA3EMHBIX COOPYKEHUMU.
[IpenmyiecTBa U HEAOCTATKY METOAA TPOTEKTOPHOM 3aIIUThI. DIEKTPOXUMHUUECKAS
3alIMTa METAJUIOB METOIOM KAaTOJXHOW MOJISIPU3ALMHA BHEIIHUM TOKOM.
[Ipenmy1iecTBa U HEIOCTATKU METO/1A KATOAHOM 3JIEKTPO3alUThl. AHOAHAS 3a1UTa
METaJIOB.



HUneubumopul koppo3suu.

[TpuHIMn AeiicTBUSA 1 00JACTH MPUMEHEHUSI THTUOUTOPHOM 3aIIMThl METAJLIOB.
Knaccudukanmy "HTHOUTOPOB MO COCTaBY, MEXaHU3MY 3AIIUTHOTO JIEUCTBUS U
KOHTpoJIupyeMoMy Tipoitieccy. [IpeumyiiecTBa U HE1OCTATKU METOJ1a HHTUOUTOPHOM
3aIIHUTHl METAJLIOB.

Obpabomxa KOppO3UOHHOU Cpeobl.

YMeHbIIIeHUEe arpeCCUBHOCTH CPEJIbI C TOMOIIBIO U3MEHEHHUS €€ XapaKkTepa
(pH). CHmxeHue KOHIEHTPAIUA OKUCIIUTEIIbHOTO KOMIIOHEHTA CPEJIbl. Y MEHBIIICHUE
COJIep>KaHMs B PaCTBOpPaX MOHOB-aKTUBATOPOB JIOKAJIBHBIX BUJIOB KOPPO3UOHHOTO
pa3pylIeHHs METAJIJIOB.

Memannuueckue 3aujummsie NOKPbIMUSL.

OcHoOBHBIE TPeOOBAHUS K AHOHBIM M KATOJHBIM METAJUTMYECKUM MTOKPBITUSIM.
MexaHnnueckas U XuMU4YecKas MOArOTOBKHU MTOBEPXHOCTH Tepe]] HAaHECEHUEM
NOKPbITUSA. OCHOBHBIE METO/Ibl HAHECEHUSI METAINTMYECKUX 3AIIMTHBIX MOKPBITHIA.
["aneBanuueckuit meton. Auddy3uonnslii Mmetoq. Metamuzanust (HalbUICHHE).
["opsune 3auMTHBIE NOKPBITUS. MEeTo IITaKupOBaHUsl. XUMUYECKUE METObI
3aIUThI IOBEPXHOCTH METAILJIOB.

Tema 6. Koppo3uoHHasi CTOMKOCTH METAJIJIOB M CIVIABOB.

Tpunyunvi KOppoO3UOHHO-CMOUKO20 N1€2UPOBAHUSL.

OCHOBHBIEC METO/IbI TTOBBIIICHUS TEPMOJMHAMUYECKON YCTOMUMBOCTU METAILJIOB
Y CIUJIaBOB. BiisiHME NErupyronmux 3J1€EMEHTOB Ha MACCUBAIMOHHBIEC XapAKTEPUCTUKHU
METAJIJIOB.

Cmanu u cniaswvl Ha OCHOBe Jicenesd.

2Keneso u HenerupoBaHHbIC CTaIU U CI1aBbl. OCHOBHBIE CBOMCTBA JKee3a,
OTIPEICIIAIOIINE €r0 KOPPO3HUOHHYIO CTOMKOCTD B arpeCcCUBHBIX cpefax. Obnactu
MIPUMEHEHHUS YIJIEPOAUCTHIX CTAJIEN U CIiaBOB. HU3KOJIETMpOBAHHBIE CTAU U
criaBbl. MIX npuMeHeHre B Ka4eCTBE KOHCTPYKIMOHHBIX MAaTEPUAIIOB MOBBIIIEHHOU
npoyHOCTU. CpeaHeNeTUPOBaHHBIE CTANIN U CIJIaBbl. MIX MpUMEHEHUE B KAUE€CTBE
JKAPOCTOMKHUX U KaPOIPOYHBIX MATEPUAIOB. BBICOKOJIETUPOBAHHBIE CTAJIN U CIIJIABBI.
BinusiHME CTPYKTYpBl 1 XUMHYECKOTO COCTaBa CTAJIEU U CIIJIABOB Ha UX
KOPPO3UOHHBIE U MEXaHUUYECKUE XapaKTepUCTUKU. OCHOBHBIE KJIaCChI
BBICOKOJIETUPOBAHHBIX CTAJIEH U CILJIABOB.

I]{eemnvie memannwl u cniasol.

Menb 1 MeHbIe CIUIaBbl. AJTFOMUHUM U aJIIOMUHHUEBEIE CIJIaBLl. TUTAaH U
criaBbl TUTaHA. Hukenns 1 HUKeneBble ciuiaBbl. CBUHEIL M CIIJIaBBI CBHUHIIA. MeTabl
JUISL 3AIIUTHBIX TTOKPBITUH (IIMHK, KaIMUM, 0J10BO). TyroIiaBKue MeTauibl (TaHTadl,
MOJIMO/IEH, BOJIb(paM) U CIIaBbl HA KX OCHOBE.



3.4 TemaTKa CEMMHAPCKUX/MIPAKTUYECKUX U JIA00OPATOPHBIX 3aHATHI

3.4.1. JlaGopaTopHble 3aHATHSA

JlabopaTopHoe 3aHsiTue 1. BrnusHue CTpyKTypHOW HEOJHOPOJHOCTH METALJIOB Ha
KOPPO3UIO IIPY BOCCTAHOBJIEHUU KaTUOHOB BOJIOPOAA

JlabopaTopHoe 3ansitue 2.Koppo3usi MeTauI0B IpU BOCCTAHOBIIEHUH KUCIIOPO/Ia

JlaGopaTopHoe 3ansaTHe 3.Il0TeHIIMATBI METAJUIOB B PACTBOPAX JIEKTPOIUTOB

3.5 TemaTnKa KypcOBBIX IPOEKTOB (KYPCOBBIX padoT)

He npexycmoTtpeno
4.Yuye0HO-MeTOAN4YEeCKOe M HH(POPMAIHOHHOE O00ecredeHne

4.1 HopmatusHbie 1o0KyMeHTbI 1 ['OCTbI

He npenycmotpeno

4.2 OcHOBHas1 IMTEpaTypa

1. [MTapepun, C. H. ®u3uko-xumMusi METANIOB U HEMETAIUNIMYECKUX MaTEPUAIIOB
. yueoHo-meToauueckoe nocodue / C. H. ITagepun, I'. B. CepoB. — Mockaa :
MUCHUC, 2007. — 94 ¢. — TekcT : 27aeKTpoHHbIH // JIaHb : 37IEKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/1865.

4.3 JIonoJTHUTEeJIbHAsA JIUTepaTypa
1. JTazytkuna, O. P. XuMudeckoe CONpOTUBJICHUE U 3aIIUTA OT KOPPO3HUH : yUeOHOE
nocobue / O. P. JIasyrkuna. — Exarepunoypr : Yp®V, 2014. — 140 c. — ISBN
978-5-7996-1157-6. — Tekcr : anekTpoHHbIH // JIaHb : 37IeKTPOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/98399.

4.4 JneKTpPOHHBIE 00pa3oBaTe/IbHbIE PECYPCHI
1. ®u3nko-xMmMmna 1 MexaHuka KOMMO3ULMOHHBLIX MaTepuanos (akynbT)

https://online.mospolytech.ru/course/view.php?id=5236
Bo3M0%HO HCIIOIB30BaHUE HEKOTOPBIX r1aB u3 JOP

4.4 JInIeH3NOHHOE M CBOOOIHO PACTIPOCTPaHsIEMOe MPOTrPaMMHOe obecredeHue


https://online.mospolytech.ru/course/view.php?id=5236
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He nmpenycmotpeno

4.5CoBpemMeHHbIe TPodecCHOHATIBHBIE 0a3bI JAHHBIX M HH(OPMAIIHOHHbIE
CIIPaBOYHbIE CHCTEMbI
He npenycmotpeno

5.MaTepuajibHO-TeXHHYECKOe o0ecrneyeHue
Crienmanu3upoBaHHas yueOHas jaboparopus kadeapsl «AnmnaparypHoe opopmIIeHHE U
aBTOMAaTH3alMsl TEXHOJOTMYECKUX IPOU3BOACTB» Ayn. AB-4105, ocHanieHHast 000pyJOBaHUEM IS

M3Y4EHHUS KOPPO3HOHHBIX MpoiieccoB. [Ipu mpoBeneHnu 1a00paTopHbIX paboT CTYAEHTHI UCTIONb3YIOT

1a00paTOPHBIN MPAKTUKYM, UMEIOIIUICS HA YKa3aHHOM BBIIIE CTPAHUIIE B UHTEPHETE.

6. MeTonnuyeckne peKOMeHIAHN

6.1 MeToau4ecKue peKOMEHIAIUH /IJIsl IPernoxaBaTesi N0 OPraHu3auuu

o0y4eHust

OCHOBHBIM TPEOOBAHUEM K MPEMOJIABAHUIO TUCIUIUIMHBI SBJISIETCS TBOPYECKUM,
PpoOJIEMHO-THAJIOTOBBIM TTOXO0/I, MO3BOJISIONINN TOBBICUTE MHTEPEC CTYJICHTOB K
coJiep)KaHHIO y9eOHOro MaTepuaa.

OcHoBHas (opMa M3ydYeHUS W 3aKpeIUICHWs 3HAHUW IO 3TOW JMCIUIUIMHE —
JEKIUOHHAs U npaktuueckas. [IpenomaBarens MOMKEH MOCIEAOBATEIBHO BBIUMTATH
CTYACHTAM PsI JICKUH, B XOJ€ KOTOPBIX CIEAYET COCPEAOTOYUTHh BHHMAaHUE Ha
KJIFOYEBBIX MOMEHTAX KOHKPETHOTO TEOPETUYECKOr0 MaTepualia, a TaKke
OpraHM30BaTh MPOBEACHUE TMPAKTUYECKUX 3aHATUM TakuM 00pa3oM, YTOObI
AKTUBU3MPOBATh  MBIIUICHUE  CTYJACHTOB, CTUMYJHUPOBATh  CAMOCTOSITEIIBHOE
U3BJICYECHUE UMM HeoOxoaumor wuHPOpPMAIMU U3 Pa3IUYHBIX HCTOYHUKOB,
CPaBHUTEJbHBIM  aHAJIW3 METOJOB  PEIICHUW, COMOCTABJICHUE MOJYYEHHBIX
pPe3yabTaToB, (POPMYIUPOBKY U apryMEHTAIIMIO COOCTBEHHBIX B3IUISIOB HAa MHOTHE
CIIOPHBIE MPOOJIEMBI.

OcHOBY y4eOHBIX 3aHATHH 1O JUCIUIUIMHE COCTaBISIOT JeKmuu. B mpomecce
oOy4eHUs CTYACHTOB HCIOJIB3YIOTCS pa3IMUHbIe BUIbI YYCOHBIX 3aHITHI
(ayIUTOPHBIX M BHEAYJIUTOPHBIX): JICKIIUH, CEMUHAPCKUE 3aHSATHSI, KOHCYIbTAIIUA U
T.71. Ha mepBOM 3aHATHM 110 TaHHOW y4eOHON NTUCIUIUIMHE HEOOX0AMMO 03HAKOMUTH
CTYJEHTOB C MOPSAIKOM €€ U3yUYE€HUS, PACKPBITH MECTO U POJIb TUCIUIUIMHBI B CUCTEME
HayK, €€ MPaKTUYECKOe 3Ha4YeHHue, JOBECTH JO0 CTYJICHTOB TpeOoBaHus Kadeapsl,
OTBETUTH HA BOIIPOCHI.

[Ipy nDOATOTOBKE K JEKUUOHHBIM 3aHATHSAM MO Kypcy «DU3UKO-XUMUS
HEMETAJUTMYECKUX MaTepPHAIOB» HEOOXOIMMO TMpOJyMaTh IUIAaH €Tr0 TPOBEICHUS,
COAEPKAHUE BCTYNHUTEIBHOW, OCHOBHOM W 3aK/IFOYUTEIIBHOM YacTHU JICKLHH,
O3HAKOMHUTBHCSI C BO3MOXHBIMH HM3MCHEHHSIMU B  HOPMATHUBHO-TEXHUYECKOU
JIOKyMEHTAIIMU, HOBUHKAMHU y4e€OHON M METOAMYECKON JTUTEPaTyphl, MyOIuKaAIHsIMU
MEPUOANYECKON MEYaTH MO TEME JICKIIMOHHOTO 3aHSTHS, OIPEIEIUTh CpPEACTBa
MaTepUAIbHO-TEXHUYECKOTO 00ECreUYeHusl JICKIIMOHHOTO 3aHSATHUS W TOPSIIOK HX
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UCITIOJIB30BAHUS B XOJE YTCHMS JICKLIMU. Y TOUHUTH IUIAH NTPOBEACHUS ITPAKTUYECKOIO
3aHATHS IO TEME JIEKLUU.

B xoz1e 1eKIIMOHHOTO 3aHATHS MIPENOJABATENb JOJKEH Ha3BaTh TEMY, yUeOHBIE
BOIIPOCHI, O3HAKOMWUTH CTYACHTOB C IIEPEYHEM OCHOBHOM M JONOJHUTEIBHOU
JUTEPATYPBI IIO TEME 3aHATHU.

Bo BcTynuTensHOM 4acTu JEKIMKU 0O0OCHOBATh MECTO U POJIb U3y4aeMOM TEMbI
B Y4eOHON TUCIUIUIMHE, PACKPBITh €€ MpakTHUecKoe 3HadeHue. Ecnu uutaeTrcs He
nepBast JIEKIUs, TO HEOOXOAUMO YBS3aTh €€ TEMY C IPeIbIIyIeH, He HapyIllas JOTHKU
U3JI0KEeHUsT ydeOHoro wmatepuaina. Jlekuuio cienyer HauWHATh, TOJBKO YETKO
0003HaUMB €€ XapakTep, TeMy M KpPyr Te€X BOIIPOCOB, KOTOphie B €€ Xoae OydayT
PacCMOTPEHBI.

B ocHOBHOW 4YacTM JE€KUMU CJENyeT pacKpblBaTh COAEpKAHUE Y4EOHBIX
BOIIPOCOB, aKLIEHTUPOBATh BHUMAHHE CTYJICHTOB Ha OCHOBHBIX KaTETOPUSX, IBICHUSIX
U Tpoleccax, OCOOEHHOCTSIX MX MPOTEKaHUs. PacKkpbIBaTh CYIIHOCTh U COZEpKaHHUE
Pa3IMYHBIX TOYEK 3pPEHHUS M HAyYHBIX HOJIXOJOB K OOBSICHEHHIO TE€X WM HHBIX
sBleHU u mnporeccoB. Clenyer apryMEHTUPOBAHO OOOCHOBAaThb COOCTBEHHYIO
MIO3ULIMIO IO CIIOPHBIM TEOPETUYECKUM BonrpocaM. [IpuBoauts npumepsl. 3a1aBath 10
X0y U3JI0KEHHS JIEKIIMOHHOTO MaTepuajia pUTOPUYECKUE BOIIPOCHI M CAMOMY JaBaTh
Ha HUX OTBET. OJTO CHOCOOCTBYET AaKTUBU3AaLHUU MBICIUTEIbHON JAESTEIbHOCTU
CTYJE€HTOB, MOBBIIICHUIO WX BHUMaHUS M HHTEpeca K Marepuanly JEKIUU, ee
conepxkanuto. IlpernogaBarens MOMKEH PYKOBOJIUTH pPAabOTOM CTYAEHTOB 11O
KOHCIIEKTUPOBAHUIO JIEKIMOHHOTO MaTepuaja, MOJYEPKUBATh HEOOXOJIUMOCTh
OTpaXEHUSI B KOHCIEKTaX OCHOBHBIX MOJOKEHUW U3y4yaeMOH TeMbl, 0CO00 BBIACIISAS
KATErOPUMHBIN aIapar.

B 3akmrounTenbHONM YacTH JICKIIMH HEOOXOJIUMO COpMYIHPOBATH OOIHE
BBIBOJIBI TI0 TEME, PACKPBIBAIOIINE COJAEPKAHUE BCEX BONPOCOB, MOCTABICHHBIX B
aexuuu. OOBSABUTH MJIAH OYEPETHOTO CEMHUHAPCKOTO WJIM JJAOOPaTOPHOIO 3aHATHS,
JaTh KpaTKHE PEKOMEHJAlMW 10 TMOArOTOBKE CTYAEHTOB K CEMUHApy WU
naboparopHoil pabore. Omnpenenutb MECTO U BpeMsl KOHCYJIbTAllMM CTYIEHTaM,
MO’KEJIaBIIUM BBICTYIIUTh HA CEMUHApE C JOKJIaJaMu U pedepaTamu Mo aKTyabHBIM
BOIIpOCaM 00CYKJ1aeMOM TEMBI.

Llenp mpakTUYECKUX 3aHIATHI 00ECHeYUTh KOHTPOJIb YCBOECHHS YYEOHOTO
MaTepuana CTyJIeHTaMH, PACIIUPEHUE U yriayOJeHue 3HAaHUMW, MOJYYEHHbIX UMH Ha
JeKUMSIX M B XOAE€ CaMOCTOsTeNbHOUW paboThl. IloBbiieHue 3d@exkTuBHOCTH
NPaKTUYECKUX  3aHATHM  JIOCTUTaeTcsl TMOCPEJACTBOM  CO3JaHUS  TBOPYECKOMU
00CTaHOBKH, pacIoyiararolleid CTyZICHTOB K BHICKa3bIBAHUIO COOCTBEHHBIX B3IJIAI0B U
CY>KJIEHUH 10 00CYXKIAaEMBbIM BOIIPOCAM, JKEJIAHUIO Y CTYAEHTOB OPadOTaTh y JOCKH
IIPU pELIEHUU 3a/]a4.

[locne Kaxmoro JEKUMOHHOTO M TNPAKTUYECKOTO 3aHATHS — CHEIaTh
COOTBETCTBYIOILYIO 3aIMCh B KYpHAaJaxX y4eTa MMOCEIIAEMOCTH 3aHITHI CTyCHTaMH,
BBISICHUTH y CTapOCT Y4€OHBIX IPYII MPUYUHBI OTCYTCTBHUS CTYACHTOB HA 3aHATHUSX.
[IpoBOIUTH IPyNIIOBBIE U UHAMBUAYAJIbHbBIE KOHCYJIBTALIMK CTYJIEHTOB 10 BOIIpOCaM,
BO3ZHMKAIOIIMM Y CTYJCHTOB B XOJI€ UX MOJATOTOBKHM K TEKYIIEH M MPOMEKYTOUHON
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aTTECTallUM 10 y4eOHON TUCHUILUIMHE, PEKOMEH0BATh B MIOMOIIL YU4eOHBIE U IPYyTHe
MaTepualibl, a TAKXKe CIIPABOYHYIO JIUTEPATYPY.
N3ydeHne quCIUILIMHBI 3aBEPINACTCS 3a4€TOM HJTH SK3aMECHOM.
[IpenogaBaTenb, MNPUHUMAIONIMN 3a4€T WIM DK3aMEH, JIMYHO HECeT
OTBETCTBEHHOCTb 32 MPABUJILHOCThH BBHICTABIICHUS OILICHKH.

6.2 MeToanuyecKue YKa3aHHUs s 00yUAIOIIMXCS M0 OCBOCHUIO JUCHMILITHHBI
CamocrosiTenbHas paboTa sIBISETCS OJJHUM M3 BUJIOB MOJy4YEeHHs] 00pa30BaHMUS
OOyJaroIIMMUCS ¥ HaIpaBJICHA Ha:
® 13yyeHMe TeOopeTMYeCcKOro MmaTepuana, MOArOTOBKY K JIEKUMOHHbIM U
CEMMHAPCKMM (MPaKTUYECKMM) 3aHATUAM
® BbINOJ/IHEHME KOHTPO/IbHbIX 334aHWN
® OArOoTOBKA K TECTUPOBAHMIO C UCNOAb30BaHMEM 0bweobpa3oBaTelbHOroO
noprana.
CamocTosiTenbHas padoTa CTYJEHTOB MPEICTABISET CO00i BakHEHIIIEee 3BEHO
y4eOHOro mporiecca, 0€3 MpaBUJIbHOW OpraHU3alid KOTOPOTo OO0ydaronuics He
MOXET OBITh BEICOKOKBATM()UIIUPOBAHHBIM BBIITYCKHUKOM.

CTyneHT JOJIKEH TOMHUTD, YTO MTPOBOAUTE CAMOCTOSITEIBHBIE 3aHATHS CJICTYyET
perynsipHo. O4eHb Ba)KHO MPUJIOKUTh MAaKCUMYM YCHJIUN, BOJIM, YTOOBI 3aCTaBUTH
ce0st paboTaTh C MOJHOW HArPY3KOM C MEPBOTO JHS.

He CICAYCT OTKIIAABbIBATDH pa60Ty TAKIKC H3-3a Hepa60‘-I€F0 HaCTPOCHUA HIIN
OTCYTCTBUA BIOXHOBCHHUSI. HaCTpOGHI/Ie HY’>KHO CO3JaBaTb CaMOMY. ITonumanue
H€O6XOI[I/IMOCTI/I BBIITOJIHCHU L pa6OTBI, SHAHUC MCJIHN, OCMBICICHHUC IICPCIICKTUBLI
6J]aFOHpI/IHTHO BJIMAIOT HA HACTPOCHUC.

Kaxxnpril cTyAeHT MOJDKEH caM IUIaHUPOBATh CBOIO CAMOCTOSATEILHYIO padoTy,
UCXOJII U3 CBOMX BO3MOKHOCTECH M TPHUOPHUTETOB. DTO CTHUMYJIUPYET BBITTOJTHCHHE
paboThl, co3maeT OoJjiee CIMOKOWHYIO OOCTAHOBKY, YTO B HTOre TOJIOXKUTEIHLHO
CKa3bIBAETCsl HA YCBOCHUH MaTepHaa.

BaxxHo nosnHee ydyecTb 00CTOSATENBCTBA CBOEH PabOThI, YACHUTH, UTO SIBISIETCS
TJIABHBIM Ha JJAaHHOM JTalle, KaKyr IOCJIeJI0BaTeIbHOCTh PabOTHl BHIOpPATh, YTOOBI
BBITIOJTHUTD €€ JIy4Ille U ¢ HANMEHBIITMMHM 3aTpaTaMUd BPEMEHHU U DHEPTHH.

Jlis TI0a0TBOPHON pPabOThl HEMANIOBAaXHOE 3HAYEHHE HMEET OOCTaHOBKA,
opranuzanusi pabodero wmecta. HyxHO 100UTHCS, 4YTOOBI MECTO padOTHI TIO
BO3MOKHOCTH OBUIO MOCTOSIHHBIM. Pa0oTa Ha MPUBBIYHOM MeECTE JenaeT ee Oolee
WI0A0TBOPHOM. [IpoyKTUBHOCTH pabOTHl 3aBUCUT OT MPABUIBHOTO YEpPEIOBAHMS
TpyZa u otasixa. [loaroMy Kaxaple yac WM J1Ba cilefyeT Aenarh nepepsiB Ha 10-15
MUHYT. BBIXOZHBIE JHU JTydllle MOCBSITUTh aKTUBHOMY OTIABIXY, 3aHATHUSAM CIIOPTOM,
OpOryJKaMu Ha CBEXEM Bo3ayxe U T.A. Jlake mepekitodeHue ¢ OJHOTO BHUIA
YMCTBEHHON paOOTHI Ha IPYTOi MOKET CIIY>KUTh AKTUBHBIM OTJIBIXOM.
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CTyAeHT AOJKEH TOMHUTBD, YTO B IIpoliecce OOYUYEeHHs BaKHEUIITYIO POJIb UTPAET
camocTodATeNbHasg pabora ¢ kHuroil. Hayuurscs paboTaTh C KHUTOM — BasKHEWIas
3ajlaya cryieHTa. be3 »TOro HaBbika OyAeT 4YpE3BBIYAMHO TPYAHO H3y4yaTh
MpPOrpaMMHBIM MaTepuald, ¥ MHOTO BpEMEHU OyJleT MOTPayeHO HEepaluOHAIbHO.
PaGota ¢ KHMroil ckianpiBaeTcs M3 yMEHUS M0J00paTh HEOOXOJAMMbIE KHHIH,
pazo0parbcs B HUX, 3aKOHCIIEKTUPOBATh, BEIOPATH IIaBHOE, YCBOUTH U IPUMEHHUTH Ha
MPaKTHUKE.

7.MOH OLIEHOYHbIX CPEICTB

7.1 MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3yJbTATOB 00yYeHH s

[IpomexxyTouHas arrectauus o0yyaromuxcs B (opme 3a4€Ta MPOBOJIUTCS IO
pe3ysbTaTaM BBINOJHEHUS BCEX BUIOB YUEOHOU pabOThI, MPEAYyCMOTPEHHBIX
y4€OHBIM IUIAHOM IO TaHHOW AUCIHUIUIMHE (MOAYJIIO), IPU 3TOM YUUTHIBAIOTCS
pe3ynbTaThl TEKYLIETO KOHTPOJI YCIIEBAEMOCTH B TeUeHHUE cemecTpa. OueHka
CTEIEHU JOCTHKEHMSI 00yJaroIMMHUCS IIJIAHUPYEMBIX PE3YJIBTaTOB O0YUEHUS 110
JUCHUIUIMHE (MOAYIIO) IPOBOJUTCS MPENOIaBaTeIeM, BEIYILIUM 3aHATHUS IO
JTUCIUTIIMHE (MOIYITI0) METOJIOM SKCIIEPTHOM OlleHKH. [1o mToraMm mpoMexyToqHoM
aTTeCTallMM MO JUCUUIUIMHE (MOIYJII0) BHICTABISETCS OILIEHKA «3aYTEHO» UM «HE
3aYTEHO».

K nmpomexxyTo4yHOM aTTecTaluy AOMYCKAITCS TOJIBKO CTYACHTHI,
BBITIOJIHUBIIINE BCE BUABI y4eOHOM pabOTHI, MPEyCMOTPEHHBIE pabouel mporpaMmMoit
1o quctuminHe «@U3NKO-XUMHsI HEMETaUNIMYECKUX MaTepHaioBy (BBIIOJIHEHBI U
3alUIIEHbI BCe JaOOPaTOpHbIE paOOThI, BHITIOIHEHBI 33JJaHHsI TEKYILETO KOHTPOJIS).

Bun pabotst @®opMa OTYETHOCTH U TEKYLIErO KOHTPOJIS
Odopmnennsle oTueThl (KYypHAN) NPAKTUYECKUX(JIAOOPATOPHBIX)
[IpaxTiyeckue paboT, MperycMOTpPeHHBIX pabouell mHporpaMMoil JAUCHUILIUHBI C
paboThI OTMETKON TMpenojiaBaTeNsl «3adyeT/He 3aueT», €CJIM BBINOJIHEHbl U

ogopMmIIeHBI Bce pabOTHI.

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

Tecr
TECTUPOBAHUS 10 mIKaye (myHKT 7.2.2) coctarisieT 6osee 55%.
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7.2 lllkajia 1 KpUTEPHHU OLIEHMBAHUSA Pe3yJIbTATOB 00y4YeHUs

7.2.1 lllkana u KpUTEPUHU OLIEHUBAHUS MIPAKTHYECKOH padoThI

[Ikana oneHUBaHUA Onucanue

3a4reHo He BbImONHEHBI TPpeOOBaHUS K HANKMCAHUIO M 3allIUTE MPAKTHYECKOU
paboThl: HEMPaBWILHO OhopmMiieHa paboTa, HETPABUIIHHO MOJICUUTAHBI
3HA4YCHUs1, He CPOPMYIIMPOBAH BBIBOJI.

He 3a4reno BreimonHeHsl Bce TpeOOBaHUSI K HAMHMCAHUIO U 3QIUTE MPAKTUYCCKOM
paboOThI: BEpHO TOJCYWTAHBl 3HAYCHUs, CHOPMYIMPOBAH BBIBO/I,
co0JTr0IeHBI TPeOOBaHUS K 0(hOPMIICHUIO.

7.2.2 llIkajia onleHNBAHUSA TECTOB

OreHka KomgecTBo mpaBHIIBHBIX OTBETOB
3aureHo ot 56% no 100%
He 3aureno 55% 1 MeHee paBUIIBbHBIX OTBETOB

7.3 OnleHO4YHBbIE CPeICTBA

7.3.1. Tekymuii KOHTPOJIb

7.3.1.1. Ilpumep TeCTOBBIX 3aJaHMSI MO TUCHHILINHE «DH3NKO-XUMHUSI
HEMETALJIHYECKHX MATEPHATIOB)»
TectoBoe 3amanue Ne

1. Hanumute ypaBHEHHs aHOAHOTO ¥ KaTOJJHOT'O ITPOLIECCOB, MPOTEKAIOIMX Ha TOBEPXHOCTH CTAIIN
C13 B 10%-HOM pacTBOpE CEpHON KUCIOTHI.

2. Ilokaxxute Ha MOJISPU3ALMOHHON AUarpaMMe BIMsSHUE COJePKAHUS KaTOAHBIX IpHUMeceil B
MeTaJjie Ha CKOPOCTh €ro KOPPO3HH MPH BOCCTAHOBICHUU BOAOPO/IA.

7.3.1.2 Tembl npakTHYECKUX PA0OT MO JUCHUILINHE «DU3UKO-XUMHSA
HEMETALJIHYECKHX MATEPHATIOB)»

Temaruka 1a00paToOpHBIX PabOT U3JIOKEHA B IMTyHKTE 3.4.

7.3.2. IIpoMe:KyTOYHASI aTTECTAIUSI

7.3.2.1. Bomnpocsl Kk 3a4eTy o AucCHUILINHE «DUZUKO-XUMHS HEMETALTHYECKUX
MaTepHATIOB»

1. Knaccudukanusi KOPpO3HOHHBIX MPOIIECCOB MO XapaKTEPy pa3pyIIeHUs TTOBEPXHOCTH

METajuIa.
2. MexaHu3M 3JIEeKTPOXUMHUUECKON KOPPO3UH METAIIJIOB B PACTBOPAX JIEKTPOJIUTOB.
3. ®opMupoBaHHE IEKTPUUECKOr0 MOTEHIMAIA Ha TPaHuUIle pa3jena (a3 MeTalI-pacTBOp.
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4. Ilponecc 3JIEKTPOXMMUYECKOW KOPPO3UM METAJUIOB IIPH BOCCTAHOBICHUHM BOAOPOJA.
TepMmoanHaMKKa, MEXaHU3M U KMHETHKA IIpoLecca.

5. Ilpouecc 3IEKTPOXMMHUYECKOW KOPPO3UM METAJUIOB IIPM BOCCTAHOBIICHHHM KHCIIOPOJA.
TepMmoanHaMKKa, MEXaHU3M U KMHETHKA IIpoLecca.

6. IlaccuBHOCTH MeTa/uIOB. [IpMYMHBI HACTYIUIEHHMS IACCUBHOIO COCTOSIHMSI M MEXAaHHU3M
(bopMHpOBaHHUS TACCUBUPYIOIIETO CJIOSI HA TIOBEPXHOCTH METaJla.

7. llpuuuHBl HaApyLIEHUs MACCHBHOIO COCTOSIHMS METAJIOB B PacTBOpax AJIEKTPOJIUTOB.
MexaHu3m npouecca nepenacCuBaliyd MeTajuia.

8. IlpnuuHBI HapyLIEHUS MACCHBHOIO COCTOSIHMSI METAJUIOB B PAacTBOpPAax JJIEKTPOJIMTOB.
MexaHun3m npouecca JOKaIbHOW aHOJHOW aKTUBALIMK METAJLIa.

9. OcHOBHbIE BHYTPEHHUE (DAKTOPBI, BIAMSIOLIUE Ha IPOLIECC IEKTPOXUMUYECKON KOPPO3HH.
IIpupona merama.

10. OcHoBHbIE BHYTpEHHHME (HAKTOPBI, BIUSIOIIME HA IPOLECC 3SIEKTPOXUMHUECKON
koppo3uu. CoziepkaHue JIETUPYIOLIMX JIEMEHTOB B CILJIaBE.

11. OcHoBHblE BHYTpeHHHME (HAKTOPBl, BIUAIOIIME HA IMPOLECC 3IEKTPOXUMHUECKON
koppo3uu. CocTosTHUE MOBEPXHOCTH METaLIA.

12. OcHOBHbIE BHEIIHUE (DAKTOPBI, BIMSIONIME HA MIPOLECC HIEKTPOXUMUYECKOH KOPPO3HH.
XapakTrep U COCTaB arpeCCUBHOU CPEBI.

13. OcHoOBHbIE BHEIIHUE (DAKTOPBI, BIMUAIONUIME HA MPOLECC IEKTPOXUMHUECKOW KOPPO3UH.
TemmepaTypa arpecCUBHOM Cpebl.

14. OcHOBHbIE BHEIIHUE (DAKTOPBI, BIMAIONIME HA MPOLECC IEKTPOXUMHUECKOW KOPPO3UH.
CKOpoOCTb JBUKEHMSI arpECCUBHOM CpPEIbl.

15. OcHoOBHbIE BHEIIHUE (DAKTOPBI, BIUAIOLIME HA IPOLECC IIEKTPOXUMHUUECKON KOPPO3UH.
[laBiienue cpeapl.

16. OcHOBHbIC BHEIIHUE (DAKTOPBI, BIMUAIOLIME HA MPOLECC IEKTPOXUMHUECKOW KOPPO3UH.
KoHTakT MeTaiia ¢ ApyruMu MaTepruajaMu.

17. DnexTpoxuMMUecKas 3allUTa METAIJIOB OT KOpPpo3uu. MeTon KaTOJHOW 3aliuThl
BHEIIHUM TOKOM.

18. DnexTpoxuMHUUYECKas 3allUTa METAIJIOB OT KOPpPO3uH. MeTol NpOTEKTOPHOM KaTOqHOU
3aIUTHL.

19. DOnexTpoxuMHUYecKas 3aluTa METauIOB OT KOppo3uu. MeTox aHOIHOW 3allluThl.
OrpaHudeHus 1o NPUMEHEHHUIO 3TOT0 METO/a.

20. 3ammTa METauIoB OT KOPPO3UU C TOMOIIbI0 MHTHOMTOPOB. MexaHHM3M 3allluTHOTIO
JIEMCTBUS MHTUOMTOPOB Pa3IMYHOIO TUIIA.

21. 3ammTa METAJJIOB OT KOPPO3UHU C NOMOIIBI0 METAUIMYECKUX 3AIUTHBIX MOKPBITUH.
['asibBaHMYECKN METOJ HAHECEHMs] METaJUIMYECKUX NOKpbITUH. [IpenMyinecTBa M HEIOCTaTKH
METO/a.

22. 3ammTa METaJZIOB OT KOPPO3MH C IMOMOIIBI0 METAUIMYECKUX 3aLIUTHBIX MOKPHITUH.
Juddy3noHHbI METOA HaHECEeHHMsS METANIMYecKuX NOKphITHil. IlpemmylnecTBa M HEAOCTATKH
METO/1a.

23. 3amuTa METAJJIOB OT KOPPO3UH C NOMOIIBI0O METAUIMUECKUX 3aIUTHBIX MOKPBITUH.
Meron MeTauM3aluy AJI1 HAHECEHUs METAJUIMYECKUX MOKpbITUH. [IpenMyiiecTBa U HEAOCTaTKU
METO/1a.

24. 3ammTa METAJJIOB OT KOPPO3UH C NOMOIIBI0 METAUIMUECKHUX 3aIUTHBIX MOKPBITHH.
I'opstunii MeTOT HAHECEHHSI METAINIMYECKNX NOKPBITHN. [IpenmyiiiecTsa 1 HeTOCTaTKU METOA.

25. 3ammTa METAJJIOB OT KOPPO3UH C MOMOIIBI0O METAUIMUECKUX 3aIUTHBIX MOKPBITUH.
[Inakupyronuii MeTOJ HAaHECEHHs] METaJUIMYEeCKUX NOKphITHH. [IpenmymniectBa u HegoCTaTKU
METO/a.

26. VYrnepomucTble cTanu M 4yryHbl. WX KOppo3nOHHas XapakTepUCTHKa U 00JacTh
IIPUMEHEHHU B KAY€CTBE KOHCTPYKIIMOHHBIX MAaTEPUAIIOB.
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27. HuskonerupoBaHHbBIE U CPEAHENETHMPOBAHHBIE CTAIM W YyryHbl. VX KOppO3HOHHAas
XapaKTePUCTHKA U 00JIACTh MPUMEHEHUS B KA4eCTBE KOHCTPYKIIMOHHBIX MaTePUAIIOB.

28. BricokoernpoBaHHBIC XPOMUCTBIE CTAIH. VX KOPPO3MOHHAS XapaKTEPUCTUKA U 00JIACTh
MPUMEHEHHUS B KAUECTBE KOHCTPYKIIMOHHBIX MaTEPHAJIOB.

29. BpbICOKONETHPOBaHHBIE XPOMOHHKEIIEBbIE ayCTCHUTHBIE CTalu. MIX KOppO3HOHHAs
XapaKTePUCTHKA U 00JIACTh MPUMEHEHUS B KA4eCTBE KOHCTPYKIIMOHHBIX MaTePUAIIOB.

30. BricokonerupoBaHHbIE SKOHOMHO JIETUPOBAHHBIE IO HUKENIO cTajiu. VX Koppo3noHHas
XapaKTePUCTHKA U 00JIACTh MPUMEHEHHS B KA4eCTBE KOHCTPYKIIMOHHBIX MaTePUAIIOB.

31. BoicokoserupoBaHHbIE BBICOKONIPOUHBIE cTanu. X KOppO3MOHHAs XapaKTepUCTUKA U
00J1aCTh MPUMEHEHHUS B KAUECTBE KOHCTPYKIITMOHHBIX MaTEPHAJIOB.

32. BeicokonerupoBaHHble YyryHbl. VX KOppO3MOHHAs XapaKTEepUCTHKAa U 00JIacTh
MPUMEHEHHUS B KAUECTBE KOHCTPYKIITMOHHBIX MaTEPHAJIOB.



