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1.enan, 3a1a44 U IVIAHUPYeMbIe Pe3yJIbTAThl 00y4YeHHs M0 IMCHUILIHHE

B cooTBeTcTBHM € TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM JUCHMITIMHA «DU3nKo-
XUMHS HEMETAJUIMYECKUX MAaTepHajoB» SBJISETCS HEOThEMJIEMOW YacThl0 Y4eOHOro
nporuecca MoArOTOBKH CIIELMAIMCTOB 10 JaHHOMY HalpaBJICHUIO.

K ocHOBHBIM 1ensM OCBOEHUS JUCHUIUIMHBI «DU3NKO-XMMHS HEMETAITIMYECKUX
MaTepUajoBy» CIENYyeT OTHECTH:

— nrybokas mpodeccroHanbHas MOATOTOBKA CIEIMAINCTA, 00ECHeYnBarolias yCHEIIHOe
OCBOCHME 3HAHMU B 00JIACTH aHTUKOPPO3UOHHOM 3allIUTHI MAIIMH ¥ 000pYy10BaHMUS.

K ocHOBHBIM 3agauyaM OCBOEHMSI AUCHUIUIMHBI «DU3UKO-XUMUS HEMETaINIMYECKUX
MaTEepUasoBy CIELyeT OTHECTH:

— M3YYCHHE COBPEMEHHBIX 00JacTel 3HAHWH MO TEOPUH (PU3HKO-XUMHUU HEMETAJUTMYECKHX
MaTEpUAJIOB ;

OO6yuenue no guctumnHe «OU3HKO-XUMHUS HEMETAJUIMYECKUX MaTepUAIOB)» HAIIPABICHO HA
dbopMupoBaHUe y 00y4arOIIUXCS CIEAYIOIUX KOMIIETEHITUH:

Kox 1 HauMeHOBaHMe KOMIIETEeHIH NHauKaTopsl J0CTHKEHUS
KOMITEeTEHIM U
OIIK-5 CnocobeH HCIoJIb30BaTh OCHOBHBIE HOIIK-5.1. 3HaeT OCHOBHBIE
3aKOHOMEPHOCTH, JCHCTBYIOIIUE B IIPOIlecCe | 3aKOHOMEPHOCTH, JICHCTBYIOIIUE B MPOLIECCE
W3TOTOBJICHHS MAITUHOCTPOUTEITHHBIX MU3TOTOBJICHUS MAaIIMHOCTPOUTEILHBIX
u3nenui Tpe0yeMoro KauecTna, 3aJJaHHOTO u3Jenuil  TpeOyeMoro KadecTBa, 3aJaHHOTO
KOJIMYECTBA TIPU HAUMEHBIIINX 3aTPaTax KOJIMYECTBA TP HAWMCHBIIUX 3aTpaTax
OOIIIECTBEHHOTO TPYAa OOIIECTBEHHOTO TPpy/a
NOIIK-5.2. Hcnonb3yet OCHOBHBIE
3aKOHOMEPHOCTH, JICUCTBYIOLIHE B TpoIecce
M3TOTOBJICHUS MAaIIMHOCTPOUTEILHBIX

u3Jenuil  TpeOyeMoro KavecTBa, 3aJaHHOTO
KOJIMYECTBA TIPH HAWMCHBIIUX 3aTpaTax
OOIIECTBEHHOTO TPpy/a

HOIIK-5.3. Brnageer HaBBIKAMH
M3TOTOBJIEHUS MAaIIIMHOCTPOUTEIBHBIX
u3zienuii  TpeOyeMoro KadecTBa, 3aJaHHOTO
KOJIMYECTBAa IIPHM HAMMEHBIIMX 3aTpaTax
00I11IeCTBEHHOT0 TPY/la

2.MecTO IMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Huctumuinaa  «DOU3UKO-XUMUS ~ HEMETAJUTMYECKUX  MATepPHAIOB» OTHOCHUTCS K  Y4eOHBIM
TUCIUIUIMHAM 00s3aTenbHOM dYacTtu Onoka bl «Jluctumummeael U Momyiau» o0Opa3oBaTelbHOM
nporpamMmmel  «KomMIbplOTepHOE HPOEKTUPOBaHHE OOOpPYAOBaHUS U IPOU3BOJCTB» HAIMPABICHUSI
15.03.05 KOHCTpPYKTOPCKO-TEXHOJIOTHYECKOE 00ECIeYeHIEe MAIIHHOCTPOUTEIBHBIX TPOU3BOCTB,
KBaTM(UKAIK (CTETICHb) — OaKanaBp.

OcBoeHue JUCHUILIMHBI «DPU3MKO-XUMHS HEMETANIMYECKUMX MarepuaioB» B &-M ceMecTpe
HEOOXOUMO JJIsl TOCJIEAYIOIIEr0 OCBOEHUS JUCHUIUIMH «KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE
oOecrnieueHre NPOEKTUPOBAHUS AIllIapaToOB OTPACIIU ».

3.CTpyKTypa U copep:KaHuEe TUCHUIIMHBI
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OO61as Tpy10eMKOCTh TUCIIUILIMHBI COCTABIISET 2 3a4ETHBIX eANMHUIIBI (72 Jaca).

3.1 Buabl yueOHOI padoThl U TPYA0EMKOCTD

3.1.1. Ounas dhopma oOyyeHHs

Ne . KosnuecTBo CemecTpbl
Bup yueOHoii padoTsl
n/m JacoB 8
1 AyAUTOpPHBIE 32aHATHUS 36 36
B Tom uncne:
1.1 | Jlexmun 18 18
1.2 | CemuHapckue/IpaKTUYECKHUE 3aHATHS - -
1.3 | JIaGoparopHsbi€ 3aHITUS 18 18
2 | CamocrosiTesbHas padora 36 36
B Tom uncne:
2.1 | Hokian, cooOmieHue
3 | [IpomexkyToyHas aTTeCTAUS
3auer/aud.3auer/IK3aMeH 3ager 3a4eT
Hroro 72 72
3.2 TemaTu4yeckuii IVIaH U3yYEeHU S T CHUTIMHBI
3.2.1. Ounas ¢hopma oOyyeHHs
TpynoemkocTs, yac
AynurtopHas pabora
C
aMocCT
Ne Pazpennl/TeMmbl eMHHap
n/n JUCIHUILTHHDI cKrie/ abopar| pakTu | osiTe
Cero | exuu OpHBIC | yeckas | bHasi
MIPaKTU4
u 3aHaTH | moaror| pador
€CKHe
i OBKa a
3aHATHSA
1.1 BBenenvne.OcHOBHBIE ~ TEPMHUHBI U 12 3 3 6
OIIpEeICIICHUS
1.2 | DHeKTpoXUMUYECKasi KOPPO3USL. 12 3 3 6
1.3 | Xumuueckasi KOppo3usi. 12 3 3 6
1.4 BszaumoneiictBue  HeMETAIUIMYECKUX 12 3 3 6
MaTepuasoB c arpecCUBHBIMHU
cpenamu.
1.5 | MeTozs!l 3aUThl OT KOPPO3HUU. 12 3 3 6
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1.6 | Koppo3noHHasi CTOWKOCTh METAJIOB U 12 3 3 6
CILJIABOB.

Htoro 72 18 18 36

3.3 Conep:kanue TUCUMILIAHBI

Tema 1. BBegenue.OcCHOBHBbIE TEPMUHDBI M ONpPeIeJIeHUs:

Omnpenenenre MOHATHS “Koppo3us’. 3HaueHne 60PHOBI ¢ KOPPO3UEH.
DKOJIOTHYECKHE aCIIEKThl KOppo3uu MeTajuioB. Kiaccudukaiust Koppo3uu METaIoB.
Metob1 60pBOBI ¢ KOPPO3HEH.

«KOppO3HsI METAJJIOBY», «TEPMOJUHAMHUKA JJIEKTPOXUMUYECKOU KOPPO3UMN»,
«KMHETHKA JJIEKTPOXUMHUYECKOU KOPPO3HM», «BHEIIHWE W BHYTPEHHHE (PAKTOPHD»
«ra3zoBasi KOPPO3MUS». «IACCUBHOCTh METAJUIOB». «CWJIHMKATHbIE MaTepuasb»,
«TOJIMMEPHBIE MAaTEPHAIIBD, KKOPPO3UOHHO-CTOMKOE JIETUPOBAHUE.

Tema 2. DJIEKTPOXUMHUYECKAS KOPPO3H.

. OcHogbl meopuu 21eKMpOXUMU4EeCcKou KOppO3Ul.

[Ipouieccrl HA TpaHUIIE METAILI-PACTBOP. MEXaHU3M 3JIEKTPOXUMUYECKON
Koppo3uu. TepMoAMHAMHUKA AIEKTPOXUMUYECKON KOppo3un. KnHetnka
3JIEKTPOXUMHUUYECKON Koppo3uu. [laccuBHOCTH MeTamnoB. HapymeHnne nacCUBHOTO
COCTOSIHHSL.

Brusanue nexomopwix hakmopos Ha 31eKmpoxXuMuiecKyo Koppo3uo Memaiios.

TepmoauHaMuueckue cBorcTBa Metamia. CocTaB M CTPYKTYpa CILIABOB.
CocrostHue u 00paboTka moBepxHOCTH. Tepmuueckas oOpaboTka. MexaHudecKkue
HanpsbkeHus. CoctaB arpeccuBHOM cpeabl. CKOPOCTh U XapaKTEP ABUKEHUS CPEJIBI.
Temneparypa. Ternonepenaya. JlaBnenue. KoHTakT HeCKOJIBKUX MeTAIIIOB. KOHTaKT
C HEMETAJUINYECKUMU MaTeprajIaMu.

Tema 3. XMMHYeCKasi KOPPO3HSL.

l'azoeas koppo3sus.

Mexanu3M ra3oBoil KOppo3ud. TepMoarnHaMKKa ra3oBor Koppo3uu. Knnetuka
razoBOM KOPpO3UH. POCT CIIIIONIHON M MTOPUCTOM OKCUIAHBIX TIEHOK.

Brusnue nexomopuix haxmopos na 2azo8y1o Koppo3uio Memaios.
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CocraB u cTpyKTypa ciiaBa. MexaHnuecKre HanpsHKeHUs U AeopMariust
metaia. O6pabdoTka moBepxHocTH. CoctaB cpensl. Temmnepartypa. JlaBnenue.
CKOpOCTh IBUKEHUS CPEBI.

Xumuueckas Koppo3usi 8 HCUOKUX CPeoax.

Koppo3sust MeTaiioB B KUAKUX HEAIEKTposnTax. OCHOBHBIE CTaJAMM ITpoliecca
XUMUYECKON KOppo3un. Koppo3roHHas aKTUBHOCTb KHJIKUX OPTaHUYECKHUX CPE/I.

Tema 4. B3aumojelicTBre HeMeTAJLUTHYECKUX MATEPHAJIOB € arPecCHBHBIMH
cpexamm.

OcHognbie U0bI HeMeMalIUdecKux Mamepuaios.

CunukaTtHbie MaTepuaiibl. [lomumepHbie MaTepuansl. KoMmmosunnoHHbIe
MaTepraibl. DU3NYeCcKr aKTHBHBIC CPEIbl. XMMUYCCKH aKTHBHBIC CPE/IBI.

Bzaumooeiicmeue cunukamuuslx Mamepuanos ¢ azpeccusHblMu cCpeoamu.

Bupl pa3pylieHnil CHITMKaTHBIX MaTepUasoB MO JeUCTBUEM (PU3NYECKU U
XUMHYECKU aKTUBHBIX Cpell. BiMsHue XMMHYECKOTO COCTaBA CUIIMKATHBIX
MaTeprajioB Ha UX CTOMKOCTh B arpeCcCUBHBIX cpenax. Crnennduyeckue BUAbI
pa3pylLIeHUs] CUJIMKATOB, 00YCIOBIEHHBIE UX MIOPUCTOM CTPYKTYPOH.

Bzaumoodeticmeue nonumephvix Mamepuanos ¢ acpeccusHbiMu Cpeoamu.

Bussr pa3pyiieHnii moJMMepHBIX MaTepHANIOB MO IeUCTBUEM (QU3HUYECKU U
XUMHYECKH aKTUBHBIX cpea. OOpaTumbie U HEOOpaTUMbIe H3MEHEHHS CBOMCTB
ITOJIMMEPOB MO AEUCTBUEM arpeCCUBHBIX Cpell. BIusHUE CTPOECHUSI MAaKPOMOJIEKYJI
MOJIUMEpPA HA €T0 XUMUYECKYIO B (PU3UIECKYIO CTONKOCTb.

Bzaumooeticmeue KOMNO3UYUOHHBIX MAMEPUATIO8 C A2PECCUSBHBIMU CPEOAMU.

Brusare oco6eHHOCTEH CTPOSHUS KOMITO3UTOB Ha X B3aMMOJICHCTBHE C
arpeCCUBHBIMHU CpelaMU. Y CTOWYMBOCTh KOMITO3UI[MOHHBIX MATEPUAIIOB C
JVCIIEPCHBIM M BOJIOKHUCTBIM HAIlOJIHUTENEM. POIb MaTpUIIbl M HAIIOJHUTENS B
(OopMUPOBAHUN XUMHUYECKON CTOMKOCTH U IPOYHOCTHBIX XapaKTEPUCTUK
KOMIIO3ULIMOHHOI'0 MaTepuaia.

Tema 5. MeTOABI 321U THI OT KOPPO3UHM.

Dnexmpoxumuyeckas 3auuma Memaios.

KaronHas 3ammrTa METaioB ¢ MOMOIIBIO MPOTEKTOPOB. OCHOBHBIE PUHIIUIIBI
IIPOTEKTOPHOM 3aIUTHl XUMUYECKOW anmnapaTypbl U OA3EMHBIX COOPYKEHUU.
[IpeumyiecTBa 1 HEAOCTATKU METOAA TPOTEKTOPHOM 3aIMTHI. DIEKTPOXUMUYECKAS
3aIIMTa METAJUIOB METOJIOM KaTOJHOW MOJSIPU3ALUN BHEIIIHUM TOKOM.
[IpeumyiecTBa 1 HEAOCTATKU METOA KaTOHOM 3JEKTPO3aUThI. AHOIHAS 3aINATA
METaJUIOB.
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HUneubumopwl koppo3suu.

[TpuaIMT HEWicTBUA U 00JIACTH TPUMEHEHUS MHTUOUTOPHOM 3aIUTHl METAJLIOB.
Knaccudukanum HTHruOUTOPOB M0 COCTaBY, MEXaHU3MY 3alLIUTHOTO JIEHCTBUS U
KOHTpoJIMpyeMoMy npoueccy. [IpenmyiiecTa 1 HEAOCTATKUA METOAA MHTMOUTOPHOM
3aIUThl METAJIOB.

Obpabomka Koppo3UOHHOU CPeobi.

YMeEHBIIEHNE arpECCUBHOCTH CPEJIBI C TOMOIIBIO U3MEHEHHUS €€ Xapakrepa
(pH). CHmkeHre KOHLIEHTPAIIMU OKUCITUTEILHOIO KOMIIOHEHTA CPE/Ibl. Y MEHBIIICHUE
COAEP/KAHUSA B PACTBOPAX HOHOB-AKTHUBATOPOB JIOKAIBHBIX BUAOB KOPPO3UOHHOTO
pa3pyLICHUs METAJUIOB.

Memannuueckue 3auyummsie NOKPLIMUAL.

OcHoBHbIE TpeOOBaHUS K aHOJAHBIM U KaTOJIHBIM METAINTNYECKUM MTOKPBITHSIM.
MexaHnueckas U XUMUYECKast IOATOTOBKH IIOBEPXHOCTHU I1€pEl HAHECEHUEM
NOKpBITHSA. OCHOBHBIE METO/IbI HAHECEHUS METAIUINYECKUX 3aIIUTHBIX TOKPBITUH.
["anpBanmveckuit meroa. Auddy3nonnsrii Mmetoa. Metamnu3amnus (HalbUICHUE).
["opstumne 3ammTHBIE NOKPBITHS. MEeTOA INIAKUPOBaHUA. XUMHYECKUE METOIbI
3AIIHUTHI TOBEPXHOCTH METAIIJIOB.

Tema 6. Koppo3unoHnHasi CTOHKOCTb METAJJIOB M CILIABOB.

Tpunyunovl KOppPO3UOHHO-CMOUKO20 N€2UPOBAHUSL.

OCHOBHBIE METObI TTOBBIIICHUSI TEPMOAUHAMUYECKON YCTOMUYUBOCTH METAJIJIOB
Y CIUIaBOB. BiusHuE Jerupyrommx 3JIEMEHTOB Ha MTAaCCUBAIlMOHHBIC XapAKTEPUCTUKHU
METaJIJIOB.

Cmanu u cniasvl Ha OCHOBe dicelesd.

2Kene3o u HenerupoBaHHbIE CTaIM U CIU1aBbl. OCHOBHBIE CBOMCTBA XKee3a,
OTIPEICTIAIONTNE €T0 KOPPO3HOHHYIO CTOMKOCTh B arpeCcCUBHBIX cpenax. Obmactu
MPUMEHEHUS YTIEPOAUCTHIX CTallel U CIiaBoB. HUu3KoNIEernpoBaHHbIE CTAIH U
criaBbl. X mMpuMEHEHHE B KaU€CTBE KOHCTPYKIIMOHHBIX MATEPHAJIOB MOBBIIICHHOM
npouyHocTh. CpeHeNeTUPOBAHHBIC CTANIU U CIUIaBbl. VX MpUMEHEHUE B KAUECTBE
YKapOCTOMKHUX U KapONPOUYHBIX MAaTEPUATIOB. BBICOKOJIETHPOBAHHBIE CTAIN U CILJIABBI.
BrnusHue cTpyKTYpbl 1 XUMHUYECKOTO COCTaBa CTAJICH U CIJIAaBOB HA UX
KOPPO3UOHHBIC U MEXAHUUYECKHUE XapaKTEPUCTUKU. OCHOBHBIE KIACChI
BBICOKOJIETMPOBAHHBIX CTAJICH U CILJIABOB.

L{eemnvie memannwvl u cniaswl.

Menps 1 MeIHbIC CIIaBbl. ATIOMHUHUM U aJIOMUHHEBBIC CIJIaBbl. TUTaH U
cruiaBel THTaHa. Hukes 1 HUKeIeBbIe ciiaBbl. CBUHEI M CIUIAaBBI CBUHIIA. MeTabl
TSl 3AIIUTHBIX TOKPBITUHM (IIMHK, KaJMH, 0J10B0). TyromiaBkue MeTasuibl (TaHTal,
MOJIMO/JIEH, BOJIb(PpaM) U CIUIaBBI HA UX OCHOBE.
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3.4 TemaTuKa ceMMHAPCKUX/MIPAKTHYECKUX U J1A00PATOPHBIX 3aHATHI

3.4.1. JlabopaTopHbIe 3aHATHUSA

JlabopaTopnoe 3ansTue 1. BinsHue CTpyKTYpHOW HEOJHOPOAHOCTH METAJUIOB Ha
KOPPO3HIO ITPU BOCCTAHOBJICHUH KaTHOHOB BOJIOPO/Ia

JlaGopaTopHoe 3ansiTHe 2.Koppo3ust METAIITIOB IPH BOCCTAHOBJIIEHUH KHUCIOPOJA

JlaGopaTopnoe 3ansiTue 3.[loTeH1IaNBl METAJUIOB B PACTBOPAX AIIEKTPOJIUTOB

3.5 TeMmaTuka KypcOBBIX IPOEKTOB (KypPCOBBIX padoT)

He nipenycmotpeno
4.YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecieuyeHue

4.1 HopmatuBHble 1okyMeHTbI 1 TOCTbI
He nipenycmotpeno

4.2 OcHOBHas JIUTEpaTypa

1. ITaxomoB B.C. Koppo3us meramnos u cruiaBoB. CipaBouHUK. B 1ByX KHUTax.
— M.: Hayka u Texnonoruu, 2013. — 448,544 c.

2. ITaxomoB B.C., IlleBuenko A.A. XuMu4yeckoe CONpOTUBIECHUE MATEPUATIOB U
3ammTa oT kopposuu. — M.: Xumus, KomocC, 2009. — 444 c.

4.3 lomosiHMTEILHAA JIMTEPATYypa
1. IlleBuenko A.A. XMMHUYECKOE COMPOTUBIICHHE HEMETAINIMYECKUX
MaTepualioB U 3ammTa ot kopposun. — M.: Xumus, KomocC, 2004. — 248 c.
2. l'ocynapcTBeHHbIE CTaHAAPTHI, YIIOMSIHYTHIE B TEKCTE MPOTPAMMBI.

4.4 J1eKTpOHHbBIE 00pa3oBaTe/IbHbIE PECYPChI
1. du3mko-xuMmst U MexaHuka KOMMO3MLIMOHHBLIX MaTepuanos (dakynbT)

https://online.mospolytech.ru/course/view.php?1d=5236
Bo3M0xHO HCTONIb30BaHUE HEKOTOPBIX T1aB u3 DOP

4.4 JInnieH3MOHHOE H CBOOOTHO PACIPOCTPAHsIEMOe MPOrPaMMHOe odecreueHne

O COBepIICHCTBOBAaHWH HOPMATHUBHOTO U y4eOHO-METOANUECKOro obecriedeH s 00pa3oBaTeIbHOT0 IpoLecca
Hcen.: T.C. Jleyxuna
N/ 2098248
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He nipenycmotpeno

4.5 CoBpemeHHbIe IPO(eccCHOHATIbHBIE 0a3bI JAHHBIX U HHGOPMAIITHOHHBIE

CIIPAaBOYHbIE CHCTEMbI
He npexycmotpeno

S.MaTepl/laJILHO-TeXHH‘IeCKOG o0ecrmeyeHue
Crienmanu3upoBaHHas yueOHas 1aboparopust kKagenpsl «AnmnapatypHoe opopMIIeHHE U
aBTOMATHU3AIMs TEXHOJIOTHUECKHUX MMPOU3BOACTB» Aya. AB-4105, ocHameHHas 000pyI0BaHUEM IS

U3y4eHHs KOPPO3HOHHBIX TporieccoB. [Ipu nmpoBeaeHnn 1abopaTOpHBIX PadOT CTYACHTHI HCIOIB3YIOT

J'Ia60paTOpHI>II71 IIPAKTUKYM, HMEIOIIUNCS HA YKaBaHHOﬁ BBIIIC CTPAHUIC B UHTCPHCTC.

6. MeToanuecKkue peKOMeH AU

6.1 MeroauyecKkue peKOMEeH/ 1Al JIsl MPenoiaBaTeJisi 0 OPraHu3anuu

00yueHust

OCHOBHBIM TpPEOOBaHUEM K MPENOAABAHUIO JUCIUIUIMHBI SIBJISETCS TBOPUYECKUM,
POOIEMHO-TUATIOTOBBIM MOAXO0, MO3BOJSIONIMNA TOBBICUTh MHTEPEC CTYACHTOB K
COJCpPKAHUIO YUEOHOT0 MaTepuaa.

OcHoBHass popMa M3ydeHUS W 3aKpCIUICHUS 3HAHWW 10 ATOW NWCIHUIUINHE —
JIEKIMOHHAsA U npakTthudeckas. [IpenogaBarens MOMKEH MOCIEAOBATEIBHO BBIUUTATH
CTyJCHTaM Pl JICKIHM, B XOJ€ KOTOPBIX CIEAYET COCPEAOTOYUTh BHHMAaHWE Ha
KJIIOUEBBIX MOMEHTaXx KOHKPETHOIO TEOPETUUYECKOr0 Marepuana, a TaKkKe
OpraHWU30BaTh MPOBEJACHUE TMPAKTUYSCKUX 3aHATHH TakuM o00pa3oM, YTOOBI
AKTUBU3MPOBATh  MBIIUIEHUE  CTYJEHTOB, CTUMYJIHUPOBATH  CAMOCTOSTEIILHOE
U3BJICUCHHE WMH HEOO0XOJuMON HH(POpMalUd U3 PA3JIUYHBIX HCTOYHHKOB,
CPaBHUTEIIBHBI  aHAJIU3 METOJNOB PEUICHHWM, COIOCTABJICHHUE  IOJYUYEHHBIX
pe3ynbTaToB, (POPMYIUPOBKY M apTryMEHTAIMI0 COOCTBEHHBIX B3IJISIZIOB HA MHOTHE
CIIOPHBIE TTPOOIIEMBL.

OcHOBY y4eOHBIX 3aHATUM MO JUCIUIUIMHE COCTaBIAIOT JieKIuu. B mporecce
0oOy4YeHHUSI CTYJACHTOB WCIOJB3YIOTCS pa3dudHbIe BHUABl YUYCOHBIX  3aHITHI
(ayIUTOPHBIX M BHEAYJUTOPHBIX): JICKIIUH, CEMUHAPCKUE 3aHATHSI, KOHCYIbTAllUU U
T.1. Ha mepBoM 3aHATHU 110 JaHHOW y4eOHOW AUCITUIUIMHE HEOOXOIUMO 03HAKOMUTH
CTYJIEHTOB C IOPSAKOM €€ U3YUYCHUs, PACKPBITh MECTO U POJIb TUCLIUIUIMHBI B CUCTEME
HayK, €€ MPAaKTHYEeCKOE 3HAYCHHE, JOBECTH JI0 CTYICHTOB TpeOOBaHUSA Kadeapsl,
OTBETUTH HA BOIPOCHI.

IIpy nDoOAroTOBKE K JEKUHUOHHBIM 3aHATUSAM MO KypCy «PUHMKO-XUMUS
HEMETAUIMYECKUX MaTepHAIOB» HEOOXOAMMO MpOJIyMmaTh IUIAaH €ro MPOBEACHUS,
COJEpKAaHWE BCTYNUTEIBbHOW, OCHOBHOM W 3aKJIIOUYWATEIBHOM 4YacTU JICKLHH,
O3HAKOMHUTBCSI C BO3MOXHBIMU HU3MEHEHUSMU B HOPMATUBHO-TEXHUYECKOUN
JIOKyMEHTAIlM1, HOBUHKAMU y4€OHON M METOJUYECKOMN JIMTepaTyphl, MyOIUKaIUsIMU
IIEPUOJIUYECKON I[I€YaTH IO TEME JICKIMOHHOIO 3aHATUS, ONPEACIUTh CPEICTBa
MaTepUAIbHO-TEXHUYECKOTO 00eCreueHusl JIEKIIMOHHOTO 3aHSATUS U TMOPSAOK X

O COBepIICHCTBOBAaHWH HOPMATHUBHOTO U y4eOHO-METOANUECKOro obecriedeH s 00pa3oBaTeIbHOT0 IpoLecca
Hcen.: T.C. Jleyxuna
N/ 2098248
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UCIIOJIb30BaHUS B X0/1€ YTCHHUSI JIEKIIMU. Y TOUHUTH IUIaH MMPOBEICHUS TPAKTUYECKOTO
3aHATHUSA MO0 TEME JICKIHH.

B xo/1e TeKIIMOHHOTO 3aHATHUS MPEToaBaTelb JOHKEH Ha3BaTh TEMY, YIeOHbIE
BOMNPOCHI, O3HAKOMHUTH CTYACHTOB C TIEPEYHEM OCHOBHOM U JIOTOJHUTEIHHOU
JUTEpaTyphI IO TEME 3aHATHS.

Bo BcTynuTenbHOM yacTu JEKUUU 000CHOBATh MECTO U POJIb U3yYaeMOM TeMbl
B YYEOHOH TUCLUIUIMHE, PACKPBITh €€ MpakTHuecKoe 3HaueHue. Eciau uuraercs He
nepBast JeKLus, TO HE0OXOIUMO yBS3aTh €€ TEMY € MPEbIAYyIIEH, He HapyIas JIOTUKH
U3JI0’)KEHUsT ydeOHOro wmarepuana. Jlekuuio cienyer HauuHaTh, TOJBKO YETKO
0003Ha4YMB €€ XapakTep, TeMy U KpyI T€X BOIPOCOB, KOTOpbIE B €€ Xoae OyayT
PaccCMOTpPEHBL

B ocHOBHOW dYacTu JEKIMU CIEIyeT PacKpbIBaTh COACpPKAHHE YIEOHBIX
BOTIPOCOB, aKIIEHTUPOBATH BHUMAHHE CTY/ICHTOB Ha OCHOBHBIX KATETOPUSX, SBICHUIX
U TIpoIeccax, OCOOCHHOCTSIX UX MPOTEeKaHMs. PackpbIBaTh CYIIHOCTh M COJCpKAHUE
Pa3IMYHBIX TOYEK 3pEHHS] M HAYYHBIX TOIXOJOB K OOBSCHEHUIO TEX WM HWHBIX
aBleHni u mporeccoB. Creayer apryMEHTUPOBAaHO OOOCHOBaTh COOCTBEHHYIO
MO3UIMIO 10 CIIOPHBIM TEOPETHUECKUM BompocaMm. [IpuBoauts npumepsl. 3agaBaTh M0
X0y M3JI0’KEHUS JIEKIIMOHHOTO MaTepuaia puTOPUUECKHE BOIIPOCHl U CAaMOMY JaBaTh
Ha HHUX OTBET. OJTO CHOCOOCTBYET AaKTHUBU3ALUU MBICIUTENIBHON JeATEIbHOCTH
CTYJEHTOB, NOBBIIICHUIO WX BHHMMAaHUA M HHTEpeca K MaTepuanly JIEKIHH, ee
conepkanuto. IlpenonaBarenb JOMKEH PYKOBOAUTH pabOTON CTYJIEHTOB 11O
KOHCIIEKTUPOBAHUIO JIEKIMOHHOTO MaTepuana, IOJ4epKUBaTb HEOOXOAUMOCTb
OTpaXCHHS B KOHCIIEKTaX OCHOBHBIX MOJOKEHUN M3y4yaeMOil TeMbI, 0CO00 BBIICIISS
KATErOPUMHBIN aIapar.

B 3akmounTenbHON yacTH JIEKIMM HeoO0XoauMo c(hopMyIupoBaTh oOIIHe
BBIBOJIBI IO T€ME, PAaCKPBIBAIOIINE COJEP)KaHUE BCEX BOIPOCOB, MOCTABICHHBIX B
aexuuu. OOBSIBUTH IJIAH OYEPETHOTO CEMUHAPCKOro WM JabOpaTOpHOIO 3aHATHS,
JIaTh KpaTKUE€ PEKOMEHJAIMU 10 TMOATOTOBKE CTYAEHTOB K CEMHHApPY WM
naboparopHoil pabore. Omnpenenutb MECTO U BpeMsl KOHCYJIbTALIMM CTYIEHTaM,
MO’KEJIaBIINM BBICTYIIUTh HA CEMUHAPE C JOKJIaJaMu U pedepaTamu 10 aKTyaJIbHBIM
BOIIPOCaM 00CYk/1aeMOM TEMBI.

Llenb mpakTUYECKUX 3aHIATUNA 0OECIEYUTh KOHTPOJb YCBOEHHUS YYEOHOIO
MaTepuana CTyJeHTaMH, PACIIUPEeHUEe W yTiIyOJIeHWe 3HAHUM, MOMyYeHHBIX UMM Ha
JeKIUSAX M B XOJIE CaMOCTOsATeNbHOW paboTel. [loBbimienne 3¢ deKTHBHOCTH
NPAaKTHUYECKUX  3aHATHH  JOCTUTAeTCS  TMOCPEACTBOM  CO3JaHHUA  TBOPUYECKOM
00CTaHOBKH, pacHoJiararomiell CTyICHTOB K BBICKa3bIBAHHIO COOCTBEHHBIX B3IJIAIOB U
CY>KIEHHUH 0 00CyK/1aeMbIM BOTIPOCAM, JKEJIaHHUIO y CTYACHTOB MOpadoTaTh Y JOCKH
IIPU PEIICHUH 3a/ad.

[Tocme Kakmoro JEKIMOHHOTO W TPAKTHMYECKOTO 3aHATHS  CHenaTh
COOTBETCTBYIOIIYIO 3aMUCh B KypHAIAaX y4deTa MOCEUaeMOCTH 3aHATHI CTy/IEeHTaMH,
BBISICHUTH y CTapOCT y4€OHBIX Py MPUYUHBI OTCYTCTBUS CTY/ACHTOB HA 3aHATHUSX.
[TpoBOAUTH IPYIIIOBBIE U MHAUBHUIyaJIbHbIE KOHCYIbTAIMU CTYACHTOB 10 BOIIPOCAM,
BO3HUKAIOIIUM y CTYJEHTOB B XOJ€ MX IMOATOTOBKM K TEKYILEH U MPOMEKYTOUHON
(0] COBEPIICHCTBOBAHUH HOPMATUBHOT'O U y‘-Ie6HO-MeTOZ[I/I‘IeCKOFO obecrieueHus O6pa30BaTeJ'ILHOFO rpouecca

Hcen.: T.C. Jleyxuna
N/ 2098248
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aTTeCTaluy 10 y4eOHO! AUCLUUIIMHE, PEKOMEHI0BaTh B IOMOILb yUYeOHbIE U IpyTUe
MaTepUalIbl, 4 TAKKE CIIPABOYHYIO JIUTEPATYPY.
N3ydeHne TUCIMIUIMHBI 3aBEPIIAETCS 3a4€TOM MJIU YK3AMEHOM.
[IpenonaBaTenb, NPUHAMAOMIMK 3a4€T WIM 3K3aMEH, JIMYHO HECET
OTBETCTBEHHOCTbD 34 IPABUIILHOCTH BBICTABJIICHUS OLIEHKHU.

6.2 MeroauyecKkue yKa3aHus 115 00y4AKOIUXCH 110 0CBOCHUIO IUCIUIIIMHBI
CamocrosiTenbHas paboTa sBISETCS OJJHUM U3 BUIOB MOJYYEHHUS] 00pa30BaHUs
00y4JaronMMucs U HaIpaBJIeHa Ha:
® 13yyeHMe TeopeTMYEeCcKoro MmaTepuana, MNOArOTOBKY K JIEKUMOHHBIM U
CEMMHAPCKMM (MPaKTUYECKMM) 3aHATUAM
® BbINOJ/IHEHWE KOHTPO/IbHbIX 3aaHNIA
® 0AroTOBKAa K TECTUPOBAHWUIO C MCMONb30BaHMeM 06ueobpa3zoBaTenbHOro
nopTana.
CamocTtosiTenbHas paboTa CTYJEHTOB MPEACTABISET CO00M BaKHEiIIee 3BEHO
y4eOHOTO mporecca, 0€3 TPaBWIBHOW OPTaHHW3alldd KOTOPOTO OOydYaromuics He
MOKET OBITh BRICOKOKBATHU(UITUPOBAHHBIM BBIITYCKHUKOM.

CTyaeHT q0JKeH TOMHHTb, 9YTO MPOBOAUTH CAMOCTOSITEIBHBIC 3aHATHS CICAYET
perymsipHo. O4eHb BaKHO MPHIIOKUTH MAKCUMYM YCHIIMHA, BOJIH, YTOOBI 3aCTaBUTh
ce0st paboTaTh C MOJIHOW HArpy3KOu ¢ MepBOro JAHSI.

He CJICOYCT OTKIIAAbIBATDH pa60Ty TaKXKC H3-3a Hepa6oqer O HACTPOCHHUA HJIN
OTCYTCTBHUA BIOXHOBCHMNA. HaCTpOGHI/IG HYXXHO CO3daBaTb CaMOMY. ITonumanue
H€O6XOIII/IMOCTI/I BBIITOJIHCHU S pa6OTBI, 3HAaHUC MOCJIN, OCMBICIICHUC IICPCIICKTHBLI
Onar OIIPUATHO BJIMAKOT HAa HACTPOCHUC.

Kaxxaplif cTyAEHT DOKEH caM IJIaHHPOBATh CBOKO CAaMOCTOSITEIBHYIO PadoTy,
HUCXOJd M3 CBOUX BO3MOYKHOCTEW M MPHOPUTETOB. ITO CTUMYJIUPYET BBINOJIHEHUE
paboThl, co3maer OoJjiee CIOKOMHYH OOCTaHOBKY, YTO B MTOI€ ITOJOKUTEIBHO
CKa3bIBACTCS HA YCBOCHUU MaTepHraa.

Baxxno monHee yuecTh 00CTOSTENbCTBA CBOCH paOOThI, YACHUTD, YTO SIBISIETCS
TJIaBHBIM Ha JAHHOM JTare, KaKyl IMOCIeI0BaTeIbHOCTh PabOThl BBIOpATh, YTOOBI
BBINIOJIHUTD €€ JIYYIlll€ U C HAUMEHBIINMHU 3aTPaTaMu BPEMEHHU U SHEPIHUH.

Jlis TI0J0TBOPHOM palbOTHl HEMalOBa)XHOE 3HAYCHHE HMEeT OOCTaHOBKa,
opranuzanusi pabodero mecra. HykHO 10OWTHCS, YTOOBI MECTO pabOTHI TIO
BO3MOKHOCTH OBLTO MOCTOSHHBIM. PaboTa Ha MPUBBIYHOM MECTE JenaeT ee Oosee
WI0A0TBOPHOH. [IpOMyKTUBHOCTH PabOTHI 3aBUCUT OT MPABUIBHOTO YepPEIOBAHHMS
Tpyna U oTasixa. [loaToMy Ka)kaple 4yac Wiv ABa CIEAYET JenaTh nepepsiB Ha 10-15
MUHYT. BBIXO/HBIE THU JTydllle MOCBATUTH AKTUBHOMY OTJIBIXY, 3aHSTHSM CIIOPTOM,
OpOryJKaMu Ha CBEXEM BO3Ayxe U T.A. Jlake mepexiarodyeHue ¢ OJHOIo BUJA
YMCTBEHHOM pabOThI Ha APYrOi MOKET CIIy>KUTb aKTUBHBIM OTIBIXOM.

O COBepIICHCTBOBAaHWH HOPMATHUBHOTO U y4eOHO-METOANUECKOro obecriedeH s 00pa3oBaTeIbHOT0 IpoLecca
Hcen.: T.C. Jleyxuna
N/ 2098248
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CTyneHT J0KEeH IOMHUTB, UTO B IIPoLiecce 00yUEeHUs BAXKHENUIITYIO POJIb UTPAET
camocTosiTenbHas padora ¢ kHuUrod. Hayuntbest paboTaTh ¢ KHUTOW — BasKHEHIIIas
3ajlaya cryjeHTa. be3 3Toro HaBblka OyneT 4pe3BbIYAHO TPYAHO U3yYaTh
IpPOrpaMMHBIM MaTepuand, U MHOIO BpPEMEHUM OyJeT MOTPayeHO HEepalMOHAIBHO.
PaGotra ¢ KHHMro#l CKIaABIBaE€TCS M3 YMEHHUS MMOA00OpaTh HEOOXOAMMBIE KHHIH,
pa3zobpaThCs B HUX, 3aKOHCIIEKTUPOBATH, BEIOPATh IIaBHOE, YCBOUTH M IPUMEHUTH Ha
MIPAKTHKE.

7.MDOH OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI U OLICHUBAHUS Pe3yJIbTATOB 00y4YeHUs!

ITpomexyTouHast aTTecTanus 00yJaromuxcs B hopme 3a4éTa mMpOBOAUTCS TI0
pe3yibTaTaM BBITIOJHEHHUS BCEX BUIOB YUeOHOW padOTHI, IPETyCMOTPEHHBIX
y4€OHBIM TUTAHOM 10 TAHHOW JUCIUIUTHHE (MOYJIIIO0), TIPU 3TOM YUUTHIBAIOTCS
pe3yJbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TeueHUE ceMecTpa. OLeHka
CTENEHU JOCTHKEHUS 00YJaIOUUMUCS IJITAHUPYEMBIX PE3yIbTaTOB O0yUEHHUS 110
JUCHUIUIMHE (MOIYJII0) TPOBOAUTCS MPENogaBaTesieM, BEAYIIUM 3aHATHS 110
JUCUMIUIMHE (MOJYJII0) METOJAO0M SKCIIEPTHOM OlleHKH. [1o uToraM mpomexKyTouHoM
aTTECTalUU 1O JUCHMIUIMHE (MOIYIIIO) BHICTABIISIETCS OLIEHKA «3aYTEHO» WM «HE
3aUTEHO.

K npoMexyTo4HOM aTTecTalluy TOMYyCKATCA TOJIBKO CTYIEHTHI,
BBITIOJTHUBIIIUE BCE BUIbI YUEOHOUM pabOThI, MPEAYyCMOTPEHHBIE paboueii MporpaMmoit
M0 AUCHUIITNHE «PUBUKO-XUMHUS HEMETATUIMYECKUX MAaTepUaTIOB)» (BBITIOJIHEHBI U
3aIUIIEHBI BCE JTAOOpaTOPHBIE PAOOTHI, BHITIOJIHCHBI 33JIaHUS TEKYIETO KOHTPOJIA).

Bun pabotsl @opMa OTYETHOCTH U TEKYILETO KOHTPOJIA
Odopmiennsle oT4eThl (KypHal) MpaKkTUYecKuX(1abopaTOpHBIX)
[IpakTrueckue paboT, MpeaycCMOTPEHHBIX pabodyeil MPOrpaMMON JUCIMILIMHBI C
paboThI OTMETKON TMpemnojiaBaTeNsi «3a4yeT/He 3a4eT», €CJIHU BBINOJHEHB U

odopmIIeHBI Bce pabOTHI.

Ouenka npernogaBaTess «3a4eT/He 3a4eT», eClIU Pe3yabTaT

Tecr
TECTUPOBaHUs MO miKaie (MyHKT 7.2.2) coctaBiset 6onee 55%.

O COBepIICHCTBOBAaHWH HOPMATHUBHOTO U y4eOHO-METOANUECKOro obecriedeH s 00pa3oBaTeIbHOT0 IpoLecca
Hcen.: T.C. Jleyxuna
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7.2 llIkaa M KpUTEPUH OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHHUA

7.2.1 lllkaysa U KPpUTEPUHU OLIEHMBAHUSA NPAKTHYECKOI padoThI

[Tkana oueHnBaHus Onucanue

3auTeHo He BpimonHeHbl TpeOoBaHMS K HANMCAHHUIO W 3alUTE MPAKTUYECKOM
paboThI: HEMPaBUIHLHO OpopMIIeHa paboTa, HEMPABUIIHHO MOICYUTAHBI
3HaYeHUs, He CHOPMYIHPOBAH BBIBOJ.

He 3aureno BoinmonHensl Bce TpeOOBaHMS K HAMMCAHUIO U 3alIUTE MPAKTUYECKOU
paboThl: BEPHO TIOJCYMTAHBI 3HAYCHUsS, CHOPMYITHPOBAH BBIBOJ,
co0J1r0/1eHBI TPeOOBaHMSI K OPOPMIICHUIO.

7.2.2 lIkaya oueHUBAHUSA TECTOB

Onenka KonunuecTBo npaBuiibHBIX OTBETOB
3a4TeHo ot 56% no 100%
He 3aureno 55% u MeHee IpaBUIIbHBIX OTBETOB

7.3 OueHOYHbIE CpeCcTBA

7.3.1. Texkymmii KOHTPOJIb

7.3.1.1. Ilpumep TeCTOBBIX 321aAHUA 10 JUCHUILTHHE «DUZUKO-XUMHS
HEMeTAJIMYeCKUX MaTepPHaJIoOB»
TectoBoe 3aganue Ne

1. Hanumure ypaBHEHUSI aHOJJHOTO M KaTOIHOTO MIPOLIECCOB, TPOTEKAIOIINX HAa TOBEPXHOCTHU CTAIIN
C13 B 10%-HOM pacTBOpe CEpHOIN KUCIOTHI.

2. lokaxxute Ha MOJIAPU3ALIMOHHON AMarpaMMe BIUSHUAE COJIEPKaHUsI KaTOAHBIX MPUMECEH B
MeTaJljie Ha CKOPOCTh €ro KOPPO3UH MPU BOCCTAHOBIICHUU BOJAOPO/A.

7.3.1.2 Tembl IpakTH4YeCKUX padoOT o JucuuIInHe «PU3MKO-XUMUSs
HeMeTANIMYeCKUX MaTepHaJioB»

Tematuka 1abopaTopHbIX pabOT U3I0KEHA B TyHKTE 3.4.

7.3.2. [IpoMe:KyTOYHASI ATTECTAILUSA

7.3.2.1. Bomnpochl K 3a4ery no AUCUMILUINHE «DUZHKO-XHUMHS HeMeTALINYECKHX
MaTepHaJIoB»

1. Knaccuduxarnusi KOppo3MOHHBIX MPOILIECCOB MO XapakTepy pa3pyLICHUs MOBEPXHOCTH
MeTajuia.

2. MexaHu3M 3JIeKTPOXUMHUUYECKOI KOPPO3UU METAIIOB B PACTBOPAX IEKTPOIUTOB.

3. ®opmMupoBaHHE AIEKTPUUYECKOTO TTOTEHIIMAIA Ha TPAaHHIIe pa3jiena a3 MeTaJI-pacTBOpP.

O COBepIICHCTBOBAaHWH HOPMATHUBHOTO U y4eOHO-METOANUECKOro obecriedeH s 00pa3oBaTeIbHOT0 IpoLecca
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4. Ilpouecc 3IEKTPOXMMHUYECKOW KOPPO3MM METAJUIOB IIPM BOCCTAHOBIEHHHM BOJOPOAA.
TepMmoanHaMKKa, MEXaHU3M U KMHETHKA ITpoLiecca.

5. Ilpouecc 2IEeKTPOXMMHYECKOW KOPPO3UM METAJUIOB IIPM BOCCTAHOBIEHHM KHCIIOPOJA.
TepMmoanHaMKKa, MEXaHU3M U KMHETHKA ITpoLiecca.

6. IlaccuBHOCTP MeTayuioB. IIpMYMHBI HACTYIJIEHUS ITACCHUBHOIO COCTOSIHUS W MEXAHWU3M
(dbopMUPOBaHUS TACCUBUPYIOLIETO CIIOS Ha MOBEPXHOCTH METaIIA.

7. IlpyunHBl HapyLIE€HUs IACCUBHOIO COCTOSIHUS METAJLUIOB B PACTBOPAX SJIEKTPOJIMTOB.
MexaHu3m nporuecca nepenaccuBaliyi MeTajiia.

8. IIpyuMHBI HapyIIEHUS MACCUBHOIO COCTOSHMS METAJUIOB B PacTBOpax 3JIEKTPOJIUTOB.
MexaHnu3m npouecca J0oKalbHOW aHOAHOM aKTUBALIMK METaJlia.

9. OCHOBHBIE BHYTPEHHUE (PAaKTOPBbI, BIUSIOLINE HA IIPOLIECC JIEKTPOXUMUUECKON KOPPO3HH.
[Tpupona meranna.

10. OcHOBHbIE BHYTpPEHHHME (DAKTOPBI, BIMSIOIIME HA MPOLECC AIEKTPOXUMUUYECKOU
koppo3un. CopepxaHue JErTUpyrOUIX 3JEMEHTOB B CILJIABE.

11. OcHOBHbIE BHYTpeHHHE (DAaKTOphI, BIMSIIONIME HA TIPOLECC DICKTPOXUMHUYECKOU
Koppo3un. COCTOSHNE MOBEPXHOCTH METAJLIa.

12. OcHOBHBIE BHEIIHUE (DAKTOPHI, BIMUSIONIUE HA MPOIECC IIEKTPOXUMHYECKON KOPPO3HUH.
XapakTtep U COCTaB arpeCCUBHOU CPEBbI.

13. OcHOBHBIE BHEIIHHE (PAaKTOPHI, BIUSIOMINE HA MPOLECC AIEKTPOXUMUIECKON KOPPO3HH.
TeMneparypa arpecCUBHOM CpEBI.

14. OcHOBHBIE BHEIIHHE (hAaKTOPHI, BIUSIOMINE HA MPOLECC AIEKTPOXUMUIECKON KOPPO3HH.
CKOpOCTb ABUKEHUS arPECCUBHOMN CpEIbl.

15. OcHOBHBIE BHEIIHHE (PAaKTOPHI, BIUSIONINE HA MPOLECC AIEKTPOXUMUIECKON KOPPO3HH.
JaBneHue cpenpl.

16. OcHOBHBIE BHEITHHE (haKTOPHI, BIUSIONINE HA MPOLECC AIIEKTPOXUMUIECKON KOPPO3HH.
KoHTakT MeTaina ¢ ApyrumMu MarepuagaMu.

17. DneKTpoXMMHUYecKas 3alluTa METauIoB OT KOpPpO3MH. MeToa KaTOAHOM 3alllUThl
BHEILIHUM TOKOM.

18. DnexTpoxuMHUecKas 3aluTa METaUIOB OT KOppo3uu. MeTos NMpoTeKTOPHON KaTOMHOMN
3aIlUTBHIL.

19. DnexkTpoxMMHYECKas 3allUTa METaJIOB OT KOppo3uH. MeToj aHOAHOW 3aliuThl.
OrpaHuyeHust 0 MIPUMEHEHHUIO 3TOI0 METOA.

20. 3ammTa METaUIOB OT KOPPO3HH C IMOMOIIBI0 WHTHOUTOPOB. MEXaHU3M 3allUTHOTO
JEHCTBUS HHTUOUTOPOB PA3IMYHOTO THIIA.

21. 3amura METalIOB OT KOPPO3UU C MOMOIIBI0O METAUIMYECKHUX 3aIUUTHBIX MOKPBITUH.
["anibBaHMYECKUH METOJ HAHECEHMs] METaUIMYeCKUX MNOKpbITUH. [IpenMyniecTBa M HEAOCTATKU
METO/1a.

22. 3amuTa METAJJIOB OT KOPPO3UU C MOMOILIBI0 METAUIMYECKUX 3allUTHBIX MOKPBITHIA.
JAuddy3noHHBI METOJ HAHECEHHWS METaUTMYeCKHWX MOKpBITHH. IlpemmyliecTBa W HEIOCTATKH
METo/1a.

23. 3amuTa METAJJIOB OT KOPPO3UU C MOMOILBI METAUIMYECKUX 3allUTHBIX MOKPBITHIA.
Meroa MeTauIM3aluy Ui HAaHECEHUs METANIMYECKMX MOKpbITUM. [IpenMyniecTBa U HELOCTATKU
METO/1a.

24, 3amuTa METAJJIOB OT KOPPO3UU C IMOMOILIBI METAUIMYECKUX 3allUTHBIX MOKPBITHI.
['opssumnii MeTO HAHECEHMS METAIUINYECKUX ITOKPBITHI. [IpenMyIiecTBa 1 HEAOCTATKU METO1A.

25. 3amuTa METAJJIOB OT KOPPO3UU C IMOMOILIBI METAUIMYECKUX 3allUTHBIX MOKPBITHIA.
[Inakupyromuii MeTOJ HAHECEHMS METAUIMYECKUX NOKphITHH. [IpenmmymecTtBa u HenocTtatku
MeTo/1a.

26. VYriepoaucThle CTaad W YyryHbl. VX KOppO3MOHHas XapaKTepuCTHKa MU o01acThb
MIPUMEHEHHUS B KAYECTBE KOHCTPYKIIMOHHBIX MaTEPHAIIOB.

O COBepIICHCTBOBAaHWH HOPMATHUBHOTO U y4eOHO-METOANUECKOro obecriedeH s 00pa3oBaTeIbHOT0 IpoLecca
Hcen.: T.C. Jleyxuna
N/ 2098248



17

27. Hwu3zkoserupoBaHHBIE U CPEIHEIEIMPOBAHHBIC CTAIM M 4YyryHbl. VIX KOppO3HOHHAas
XapaKTepUCTHKa U 00JIaCTh IPUMEHEHUS B KAUeCTBE KOHCTPYKLIMOHHBIX MaTepHasoB.

28. BricokosiernpoBaHHBIE XPOMHUCTHIE CcTalu. VX KOppo3nOHHAs XapaKkTepUCTHKa U 001acThb
IIPUMEHEHHU B KAYECTBE KOHCTPYKIIMOHHBIX MaTEPUAJIOB.

29. BBICOKOJIErMPOBAHHBIE XPOMOHMKEJIEBBIE AYCTEHUTHBIE cTanu. KX Koppo3umoHHas
XapaKTepUCTHKa U 00JIaCTh IPUMEHEHUS B KAUECTBE KOHCTPYKLIMOHHBIX MaTepHasoB.

30. BpicokosIerupoBaHHbIE SKOHOMHO JIETUPOBAHHBIE 110 HUKEIIO cTanu. X Koppo3noHHas
XapaKTepUCTHKa U 00JIaCTh IPUMEHEHUS B KAUeCTBE KOHCTPYKLIMOHHBIX MaTepHasoB.

31. BBICOKOJIETHPOBAaHHBIE BBICOKOIIPOUYHBIE CcTanu. X KOppO3MOHHAs XapaKTEpUCTUKA U
001aCTh IPUMEHEHUS B KaUeCTBE KOHCTPYKIIMOHHBIX MaTepHaJIOB.

32. BeIcokosierupoBaHHble 4YyryHbl. X KOppo3MOHHasl XapakTepUCTHKa M 001acTh
IIPUMEHEHHU B KAYECTBE KOHCTPYKIMOHHBIX MaTEPUAIIOB.

O COBepIICHCTBOBAaHWH HOPMATHUBHOTO U y4eOHO-METOANUECKOro obecriedeH s 00pa3oBaTeIbHOT0 IpoLecca
Hcen.: T.C. Jleyxuna
N/ 2098248
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