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Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henstmu ocBoeHUst AUCUMILTNHBL (Monyiisi) «Koppo3us U 3amuTa METauioB) SBIISIOTCS
pa3BUTHE y CTYJACHTOB JUYHOCTHBIX KAdeCTB, a Takke (OPMUPOBAHHE OOMICKYIbTYPHBIX U
MpOo)eCCHOHANIBHBIX KOMIIETCHIIMA B CcOOTBeTCcTBUM C TpeboBanmsimu PI'OC BO 1o
HarnpasJIeHuIo noaArotoBku, 22.03.02 Metamtyprus

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Jucrunnuaa Koppo3us u 3amura METaZIOB BXOJUT B BapUATUBHYIO YacTh y4eOHOTO
T1aHa 00pa30BaTeIHLHON MPOTPAMMBL.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHWS  (YMEHHWsI,  BJIAJICHUSA),
c(hopMUPOBaHHBIC B pE3Y/IbTAaTE H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

MarepuaiioBeieHue

MerTposorusi, CTaHIapTH3AIMS U CePTHPUKAIIS

dusnueckas XUMH

duzuka

3Hanus (YMEHHs, BIAJICHUS), OJYyYCHHbIE NMPH M3YyYCHUU TAHHOM IUCIMIUIMHBI OyIyT
HEOOXOUMBI JUTsl U3yUCHUS TACIUILTHH/TIPAKTHK:

MeTop! uccieI0BaHIi MaTEPHUAIOB U IPOLIECCOB

Texnonorunueckue mpoueccsl OM /]

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbrate ocBoeHus avcuMILiMHbBL (Moayis) «Koppo3us W 3amura METajuioB»
oOyyaroImuiics JoIKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSIMHU:

CrpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JJIEMEHT
KOMIIETEHIIMH
OIIK-1 TOTOBHOCTBIO HCIOIB30BaTh ()yHAMEHTAIbHBIC O0IIEHHKEHEPHbIC 3HAHUS
3HaTh - CBOMCTBA OCHOBHBIX KJIACCOB COBPEMEHHBIX MaTEpHAJIOB;
- BUJbI 3allITUTHBIX HOKpBITHﬁ;
- IPUHLUIIBI BBIOOpa COBPEMEHHBIX MaTepPHAaJIOB Il IOKPBITUI HA OCHOBE
X 3alIUTHBIX, MEXaHNYCCKUX, (1)I/I3I/I‘-ICCKI/IX u (1)1/131/11(0- MEXaHUYECCKUX
CBONCTB.
Ymetp - ONPENENATh KOPPO3UOHHBIE CBOMCTBA CTAJICH.
Brnanets - HaBbIKaMU BbIOOpa MaTepuaa Ajs pa3iIuyHbIX U3JIENINH, pEKUMOB €ro
00paboTKH, KOHTPOJISl Ka4ecTBa MPOIYKIUHU C YUETOM 3KCIUTyaTalllOHHBIX
TpeOOBaHUI U OXPaHbl OKPYKAIOIIEH Cpebl.

[TK-2 criocoOHOCTHIO BBIOUPATH METO/IbI UCCIIEI0BAHUS, INIAHUPOBAThH U MPOBOIUTH
HE00XO0/IMMbIE SKCIIEPHUMEHTHI, HHTEPIIPETUPOBAThH PE3YIbTATHI U JI€1aTh BIBOBI

3HaTh

- KJIJacCU(PMKALIHIO KOPPO3HOHHBIX MPOIIECCOB;

- CBOMCTBAa COBPEMEHHBIX MaTepUalioB U 001aCTU NPUMEHEHHUS;

- OCHOBHbIE HAYYHO-T€XHUYECKHE MPOOIEMbI U NEPCHEKTUBBI Pa3BUTHUS
3alUTHBIX MOKPHITUN B CBETE MUPOBBIX TEH/ICHIUI HAYYHO- TEXHUYECKOTO
Iporpecca MeTaUTypruu.

YmMmern

- IPOrHO3UPOBATh Ha OCHOBE MH(POPMALIMOHHOTO MTOUCKA
KOHKYPEHTOCIIOCOOHOCTh MaTepHalia ¥ TEXHOJIOTHUH, BEIOUPAaTh MaTepuai u
peXUM ero 00pabOoTKH, UCXOS U3 YCIOBUH €ro dKCITyaTalluy U KOMIUIEKca
MIPeIbSABISEMBIX TPEOOBAHUM.




Bnanets

- HaBbIKaMH OMpe/ieeHusl PU3NUECKUX U PU3NKO-MEXAHUYECKUX CBOMCTB
MaTepHuaos;

- OCHOBHBIMHU METOJIaMH peIleHHs 3a/1a4 B 001aCTH HAHECEHUS 3alUTHBIX
ITOKPBITUH.




4. CTpykKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM
qyuce:
— KOHTaKTHas pabora — 52,8 akaj. 4acos:
—ayauTopHas — 51 akaJ. 4acos;
— BHeaynuTopHas — 1,8 aka. yacoB
— caMocTosTeNbHAs paboTa — 55,2 aka. 4yacos;

dDopMa arrecTaiuu - 3a4cT

AynutopHas s
o | KOHTAKTHas pabora E 3 ®dopma TeKyILero
=
5 B aKaJl. qacax 2] Bun KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) = . p Kon
S g ©| caMOCTOSTENbHOH | yCIIeBaeMOCTHU U
JIACIMTUTHHBI 3 £ m . | xommeTeHIUH
O g £ paboThI TIPOMEKYTOYHOM
nma0. | mpakrt. | &
Tlex. Z'g aTTecTaluu
3aH. 3aH. | QO &
1. CopmeprxaHue AUCUUTUIHBI
CamocTosTenbHOE
1.1 OOmwue cBemeHus o o
M3y4eHne yueOHon
mporeccax KOppO3HH U .
JUTEPATYPHI, YcrHbli onpoc
MeToJax 3aIIUTHI
KOHCIIEKTOB
METAJIOB OT KOPPO3HUHU .
JeKIUH
CaMocToTenbHOE
M3y4eHne yueOHon
JUTEpaTyphbl 3amura
1.2 Koppo3us u 3amura PaTYPHL,
KOHCIIEKTOB 1ab0paTOPHBIX
METAUIOB B Ta30BBIX N .
JIEKLIMH, paboT, ycTHbIH
cpenax
MIOJTOTOBKA K orpoc
71a00paTOPHBIM
paboram
6 CaMocCTOoATenbHOE
u3ydeHune yaeOHon
JUTEPATYPBI, 3amuTa
1.3 Koppo3usi mMeTaioB B KOHCIIEKTOB 1ab0paTOPHBIX
JKUJIKUX cpenax JIEKIUH, pabot, ycTHBIH
MIOJTOTOBKA K orpoc
71a00paTOPHBIM
paboTtam
CaMocCToATenbHOE
u3yyeHue y4eOHOH
i e IIpomesxxyrounas
1.4 Koppo3us u 3ammura JUTEPATYPBI,
aTTeCcTaLus.
METAJUIOB OT KOPPO3UH B KOHCIIEKTOB 3ammra
C€CTCCTBCHHBIX n B HCKHHFI,
71a00PaTOPHBIX
TEXHOJIOTHYECKUX Cpeliax MOJrOTOBKA K aGor
71a00paTOPHBIM p
paboram




CamocrosrenbHoe
u3ydyeHue yueOHoU

JUTEPATyPHI .
PaTyphl, VYcerHbI# ompoc,
KOHCIIEKTOB
. KOHTPOJIbHAS
15 3aluTHbIC JICKITHH.
paborta, 3amuTa
METAJUTUYECKUE TTOKPBITUS CamocrosTensHoe
J1a00PaTOPHBIX
3HaKOMCTBO C
. pabor
HEKOTOPOH
HOPMAaTHUBHOM
JIOKyMEHTanuei
CamocrosTensHoe
u3ydeHue y4eOHOH .
i i YcrHBIi omnpoc,
JIUTEPATYPBI,
1.6 3aluTHbIC KOHTPOJIbHAS
KOHCIIEKTOB
HEMeTaJTHYeCKHe N pabora, 3amuTa
JICKIUH,
TIOKPBITHS 1ab0PaTOPHBIX
MIOJTOTOBKA K
N pabor
1abopaTOpHOI
pabote
Wroro no pasneny
Hroro 3a cemectp
Hroro mo aucuumninae 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npenonaBaHuu MCHONB3YIOTCSA KakK TPaJULMOHHBIE (TACCHBHBIE U AKTUBHBIE), TaK U
MHHOBAIIMOHHBIE (MHTEPAKTHBHBIC) TEJAarornyeckre TEXHOJOTMH, KOTOphle TpeOyroT Ooiee
aKTUBHOI'O YYacTHsl CTYIEHTOB B 0oOpa3oBaTeibHOM Ipouecce. [IpenogaBaHue IUCHMIIIMHbBI
(Momyneit) ocymiecTBisieTcsl B OpME KypCOB, COCTABJICHHBIX Ha OCHOBE PE3yJIbTATOB HAYYHBIX
UCCIICIOBAaHUM, NPOBOJUMBIX OpraHM3anueil, B TOM 4YHCIE C YYETOM pPETrHOHAJIBHBIX
ocobeHHOCTE  MpO(eCcCCHOHANBPHOW  JEATENIbHOCTH  BBITYCKHUKOB M MOTpeOHOCTEH
paboTroaarenen.

Tpaauumonnsie 00pa3oBaTeNbHBIE TEXHOJIOTMH OPHEHTHUPYIOTCS Ha OpraHHU3alluio
00pa30BaTEeNILHOIO  IpoLecca, MPEANOoAraloly0 MpsAMYK  TPAHCISLMIO  3HAaHUH  OT
IpernoiaBaTess K CTyIeHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTIOCTPATUBHBIX
METO0B 00y4eHus1). YueOHas NesATeIbHOCTh CTYJEHTAa HOCUT B TaKUX YCJIOBHSX, KaK IPaBUIIO,
PENPONYKTUBHBIN XapaKTeP.

@opMbl  y4yeOHBIX 3aHATUM C UCIOJB30BAaHUEM TPAJAULUOHHBIX TEXHOJOTHI:
UH(POPMALIMOHHAS JICKIHSI, CEMUHAp, TPAKTHYECKOE 3aHATHUE.

TexHonoruu npodiaeMHOro oOyueHus: MpoOsieMHast JEeKIHsl, IPaKTHYECKOEe 3aHATUE B
(dopMe NpakTUKyMa, IPaKTHUECKOE 3aHATHE HAa OCHOBE Keiic-MeTo1a.

TexHoa0r1M NPOEKTHOrO 00Y4EHUS:

HccnenoBaTenbCKUil TPOEKT — CTPYKTypa NpuOMmkeHa K ¢opmary Hay4dHOTO
UCCIIEIOBaHMs  ([I0KA3aTeIbCTBO AKTYaJIbHOCTH TEMBI, ONpEAEJIeHHE HaydyHOW MpoOJieMsbl,
npeaMera U O0bEKTa MCCIEAOBAaHMA, LieJed W 3a/ady, METOJO0B, MCTOYHHKOB, BBIIIBUKEHUE
TUIO0TE3bl, 000011IeHUE Pe3yTbTAaTOB, BBIBOIbI, 0003HAUECHUE HOBBIX MTPOOIIEM).

TBopueckuil MpoekT, Kak MpaBUIIO, HE UMEET AETAJbHO NPOPAOOTAHHOM CTPYKTYpHI;
yueOHO-TI03HaBaTeIbHasl JAEATEIbHOCTh CTYAEHTOB OCYILECTBIISETCS B paMKax pPaMOYHOIO
3a/laHusl, HOJUMHSISICH JIOTUKE U HHTEPECaM yYaCTHUKOB IIPOEKTA, )KaHPY KOHEYHOTO pe3yJibTaTa
(razera, puUIbM, MPA3AHUK, U3JAHUE, IKCKYPCHUS U T.I1.).

WudopManoHHBI MPOeKT — y4eOHO-TIO3HABATENbHAS JEATEIBHOCTh C  SIPKO
BBIPQXEH-HOM AIBPUCTUYECKOM HANpaBICHHOCTBIO (IIOMCK, OTOOp MW  CUCTeMaTHU3alus
UH(pOpPMALIUU O Ka-KOM-TO 0OBEKTE, 03HAKOMJIEHHE YYAaCTHUKOB IIPOEKTa C 3TOM MH(pOpMaIei,
ee aHaJIM3 1 0000IIeHHE [T [Tpe3eHTalMK O0Jiee HUPOKONH ayAUTOPHH).

VHTepakTUBHBIE TEXHOJOTHH: JEKIMs «OOpaTHOM CBSA3M» — JIEKUUS—TIPOBOKALIUS
(u3noKeHWe MaTepuajga € 3apaHee 3allJIJaHMpOBAaHHBIMU  OIIMOKaMM), Jekuus-oecena,
JEKUUA-AUCKYCCHUSl, CEMUHAP-JUCKYCCHS.

WHTepakTHUBHBIE TEXHOJIOTMM OCHOBAaHbI Ha B3aUMOJIEHCTBUU CTYJEHTOB HE TOJBKO C
npernojiaBaTeneM, Ho U JIpyT ¢ ipyrom. bosee Toro, cTy1eHTbl JOMMHUPYIOT B 00pa3oBaTeIbHOM
Ipolecce, IpernoaaBareab OpraHu3yeT U HaNpaBiseT AesITebHOCTh CTYJJ€HTOB Ha JIOCTHXKEHUE
IIOCTABJIEHHOM IIEJIN.

NHupopmaninoHHO-KOMMYyHHUKAIIHOHHBIE oOpa3oBaTeibHbIE TE€XHOJIOTHH:
JEKUUA-BU3YAIM3alMsl —  W3JI0)KEHUE  COAEPIKAHMS  CONPOBOXKAAETCA  NpE3eHTaluen
(eMoHcCTpaIuel yueOHbIX MaTepHaoB, IPEICTABICHHBIX B Pa3IMYHbIX 3HAKOBBIX CUCTEMAX, B
T.4. WJUIIOCTPATUBHBIX, TpapUUECKUX, ayIuo- U BUAECOMATEPHUAJIOB); NMPAKTHUECKOE 3aHATHE B
dopMe mpe3eHTAUu — MPEACTABICHUE PE3YJbTaTOB IPOEKTHONW WM MCCIEI0BaTENbCKON
JeSITEbHOCTH C UCTIOJIb30BaHUEM CTIEUATN3UPOBAHHBIX TPOTPAMMHBIX CPE.

Ha nexkuusix u ceMHHapaX HCIHOJB3YIOTCS Mpe3eHTAllMM, Mperoyaraimue He
MeXaHUYeCKOe 3alIOMMHAaHNe yueOHOro MaTepualla, a OUCK PelIeHHUs, ITOCTABICHHBIX B X0J1€ UX
JEMOHCTpAllMM, KOHKPETHBIX HCTOpHUYECKUX MpoOieM. Takue 3aHATHS TPOBOASTCS B

6 YueOHO-MeTOqHUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCS
[Ipencrasneno B mpuioxxkeHuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMI
IIpencraBneHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCITUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Pakou, A.I'. Koppo3us u 3amura Meramion ["azoBas koppo3us MmeramioB. Kypc nexuuit
[DnexTponnsbIii pecypc] : yuebHoe mocobme / A.I'. Pakou, FO.A. Ilycros, A.A. I'magkoBa. —
Mocksa : MUCHUC, 2013. — 56 c. — Pexxum nmocryna: https://e.lanbook.com/book/47454. —
3ari. ¢ akpana. ISBN 978-5-87623-733-0

2. IlycroB, FO.A. IlepcnieKTHBHbIE KOPPO3HOHHO-CTOMKHE MaTepHallbl U TEXHOJIOTUH
3alIUThl METAUIOB OT KOppo3uu: AMop(HbIE U HAHOKPUCTAIIIMYECKHE MaTepuaibl (METObI
MOJIY4eHUS, CTPYKTYpa U KOPPO3HMOHHAsI CTOMKOCTh): Kypc nekiuit [DnexkTpoHHBIA pecype] :
yuebnoe mocobue / F0.A. IlycroB. — Mocksa : MUCHUC, 2010. — 70 ¢. — Pexum gocryma:
https://e.lanbook.com/book/2072. — 3aru. ¢ sxpana. ISBN 978-5-87623-383-7

0) lonoJiHMTE ILHASA JIATEpaTypa:

1. Bacunses, B.}IO. Koppo3noHHas cTOMKOCTh U 3aluTa OT KOPPO3UU METAIIIMYECKUX,
HOPOIIKOBBIX U KOMITO3UIIMOHHBIX MaTepHaIoB [DJIEKTPOHHBIH pecypc] : yueOHOe mocobue /
B.IO. Bacunnes, FO.A. IlyctoB. — Mocksa : MUCUC, 2005. — 130 c. — Pexxum nmocryma:
https://e.lanbook.com/book/1833. — 3ari1. ¢ sxpana.

2. Komkun, b.B. Ceprudukarus u cranIapTu3aus 3ailiThl 0T KOPPO3UH [ DIIEKTPOHHBIN
pecypc] : yueOHO-MeToauueckoe mocodue / Bb.B. KomkuHn. — DjekTpoH. naH. — Mocksa :
MUCHUC, 2008. — 107 c¢. — Pexum pgoctyna: https://e.lanbook.com/book/1853. — 3aru. ¢
skpana. ISBN 978-5-87623-232-8

3. lly6un U. I'. Texnosoruu u 000py10BaHUE JUTISI HAHECCHUS JITAKOKPACOYHBIX MTOKPBITUN
[DnexTpoHHbIi pecypc] : yueOHoe mocodue / W. I'. lllyoun, A. C. Katokos, O. U. Illy6uHa ;
MITY, [kad. MuMT]. - Marauroropck, 2011. - 100 c. : wn., tabm - Pexwmm pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=490.pdf&show=dcatalogues/1/10878
24/490.pdf&view=true. - MakpooOBbEKT.

4. . llyouna, H.b. Matepuanoseaenue [ DnekTpoHHbIi pecypc] : yuebHoe mocodue / H.B.
Uly6una, O.B. bensukuna.. — Mocksa : 'opnas kuura, 2012. — 162 c. — Pexum nocryma:
https://e.lanbook.com/book/66460. — 3aru. ¢ skpana. ISBN 978-5-98672-224-5

5. Xmenenko, T.B. Marepuasoseaenue [ DaeKTpOHHBIH pecypc] : yuedbnoe nmocobue / T.B.
Xwmenenko.— Kemeposo : Ky3['TY umenu T.®. 'opGauesa, 2010. — 88 c¢. — Pexum nocryna:
https://e.lanbook.com/book/6632. — 3ari1. ¢ sxpana. ISBN 978-5-89070-758-1

B) MeToanyeckne yKazaHus:

1. Iycros, I0.A. Koppo3us u 3ammra MeTaJUIOB B BOAHBIX cpenax. l[lpakTukym
[Dnexkrponnslii pecype] : yueonoe mocodue / FO.A. Ilycros, b.B. Komkun, A.E. KyteipeB. —
OnektpoH. maH. — MockBa : MUHCHUC, 2005. — 102 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/1848. — 3ari. ¢ sxpana

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecnneuenne

Haunmenosanue 110 Ne norosopa CpoOK IeCTBUS TUIEH3UN
7Zip c¢B00O0HO pacrpocTpansemoe [10 OECCPOUHO
MS Windows K-171-09 ot 18.10.2009 Geccpouro
7(benopenk)
MS Office
2007(Benoperx) K-171-09 ot 18.10.2009 OeccpouHo




IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
HassaHue xypca CchlUIKa

OneKkTpoHHass 0aza MEepUOAMYECKUX H3JaHUN
East View Information Services, 00O «MBHUC»
HammmonansHas
uHpopMaonHo-aHanuTuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAYYHOTO IIUTHPOBAHHSA
[Touckosas cucrema Axagemus Google (Google
Scholar)
®denepanbHOe TOCYAApPCTBEHHOE  OHOHKETHOE
yUpEKIECHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
MIPOMBIIICHHOM COOCTBEHHOCTH
Poccuiickas T'ocynmapcTBeHHas OubOInoOTEKA.
Katanoru
DnekTpoHHbIe pecypcebl oubmuorekun MI'TY um.
I".1. HocoBa

9 MaTepHaJLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOLYJIfA)

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb2/Default.asp

MarepuanbHO-TEXHHUECKOE 00ecreueHUe AUCUUIUINHBI BKIIIOUAET:

VY4ebHble ayJUTOPUN [Tl IPOBEACHUSI 3aHATHI JIEKIIUOHHOTO THIIA.

Jlocka, MyJIbTUMEIUUHBIA IIPOEKTOP, JKpaH, MYJbTHUMEIUWHBIE CPEICTBA XPaHEHUS,
nepeAayy ¥ npecTaBiIeHus HHQOpMaIuy.

VY4eOHble ayauTOpUU JUIsl NPOBEIACHUS MPAKTUUYECKUX 3aHSATHI, TPYIIOBBIX H
VHIVBUAYAJIbHBIX KOHCYJIbTALMM, TEKYIIETO KOHTPOJIS U IPOMEKYTOUYHBIX aTTECTALlUN.

Jlocka, MyJIbTUMEIUUHBIA IIPOEKTOP, JKpaH, MYJbTHUMEIUWHBIE CPEICTBA XPaHEHUS,
nepeaayy v npecTaBieHus HHQOopMaIu.

[Tomemenust 11 CaMOCTOSITENIBHOM paOOThl O0YYaIOIIUXCs, KOMIIBIOTEPHBIN KJlacc,
YUTAJIbHBIN 3271 OMOJINOTEKH.

[Mepconanbhbie KomibloTepsl ¢ maketom MS Office, Brixomom B IHTEpHET U ¢ 10CTYIIOM
B JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENIbHYIO CPEAY YHUBEPCUTETA.

[lomemenne s XpaHeHuss U OPOQUIAKTHYECKOrO OOCTYXMBaHUS  y4yeOHOIo
000py10BaHUS.

Crennaxku Juisi XpaHEeHHs] y4eOHO-HATJSIIHBIX TIOCOOMH U y4eOHO-METOIUYECKOM
TOKVMEHTAITUN.



Ipuioxkenne 1

Y4eOHO-MeTOANYEeCKOe o0ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

ITo mucinunnune «Koppo3us M 3amura METAUIOB» IPEAyCMOTPEHa BHEAYIUTOpPHAs
camocTosiTelbHas paboTa OO0yYarIuXcs, KOTOpas OCYIIECTBISCTCS B BHUAC YTCHHS C
npopaboTKOW MaTepuana JeKIUd u y4eOHO-METOAMYECKON JUTEepaTyphbl IS MOATOTOBKH K
3alIMTe JIAOOPATOPHBIX U KOHTPOJIBHBIX PadOT.



puioxenne 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTAIMU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl IPOBEACHUS NMPOMEKYTOUHON aTTeCTAlNM:

CtpyKTypHBII
3JIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3yabTaTbl 00ydeHUs

O1neHOYHBIC CPEACTBA

OIIK-1: rOTOBHOCTBIO HCIIOJIB30BATh (bYH)IaMeHTaJ'IBHBIC 06H_ICI/IH)KeHepHHC 3HaHHA

3HaTe

- CBOMCTBAa OCHOBHBIX KJIACCOB COBPEMEHHBIX
MaTEpHAJIOB;

- BU/JIbI 3aIUTHBIX TOKPBITUI;

- PUHIIMAITBI BEIOOPA COBPEMEHHBIX
MAaTEepUAJIOB JIJIS IOKPBITHI HA OCHOBE UX
3aIUTHBIX, MEXaHUYECKHUX, (PU3UICCKUX H
(U3HKO- MEXaHUYECKUX CBOUCTB.

Hepeueub meopemudecCKux 6onpocoe K sauenty.:

CoNO~wWNE

10

OrnpezenieHne TEPMUHOB «KOPPO3USI METAIIIOBY, «KKOPPO3UOHHAS CPEAay.

[Ipsimble 1 KOCBEHHBIE TOTEPU OT KOPPO3UHU.

CkopocTh KOppO3uH.

Koppo3noHnHast cToiiKOCTh METAJJIOB U CILJIABOB.

Buytpennue u BHemHue GakTOpbl KOPPO3HH.

[TokazaTtenu KOppo3uu.

[To xakuM mpU3HAKaM KIacCU(PHUIMPYIOT MPOLIECCH KOPPO3HH.

Kak knaccuuimpyrorcst METOIbI 3aIUTHl METAJUIOB OT KOPPO3HH.

Kakue cymecTByrOT METO/IbI BO3JEHCTBUS HA METAJUT JIJISl 3AILIUTHI OT KOPPO3UHU.
Kaxkwue CYIICCTBYIOT METO/bI BOSI[CI/ICTBI/ISI Ha CpCay M YCJIOBHA IKCILTyaTalluu OJIA

3aIUTHI OT KOPPO3UHU.

11.
12.
13.
14.
15.
16.

Kakwue cymiecTBytoT KOMOMHUPOBAHHbBIE METOBI 3aLIUTHI OT KOPPO3UH.

B yem 3aknrogaeTcs MeXaHU3M IPOLECCa XMMUYECKONH KOPPO3HUH.

Urto Takoe razoBasi KOppO3Hsl.

KakoB MexaHu3Mm nporecca ra3oBoil Koppo3uu

BuyTpenHue u BHemHue GakTopbl ra30BOil KOPPO3HH.

KakoB MexaHu3M U CTaJlK OKUCIEHUS jKelle3a U KeJIe30yTIepOoAUCThIX CIIJIaBOB MPU

ra3oBOM KOPPO3UHU.

17.
Harpesa.
18.
19.

Kakoit cocraB, cTpO€HHME M CBOMCTBA OKaJWHBI B 3aBUCHUMOCTH OT TEMIIEPATyphl

Kakwue cymecTBytoT METO/IbI 3aIIUTHI METAJUIOB OT Ta30BOM KOPPO3HUH.
Kakue cyiiecTByroT MeTOAbl BO3JECUCTBUS HAa METAUl IS 3alIUThl OT Ta30BOMU

KOPPO3HH.




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemsble pe3yabTaThl 00ydeHUs

OneHouHble CpeCTBA

20. Kakwue cymecTByrOT METOIbI BO3/ICHCTBHUS HA Fa30BYIO Cpely ISl 3aIUTHl METajIa OT
ra3oBOM KOPpO3HUH

21. KaxoBbI IpUYMHBI M YCIOBHSI BOSHUKHOBEHUS 3JIEKTPOXUMHUYECKOI KOPPO3UH.

22. Yto TaKoe 3JIEKTPOAHbIC MOTEHIIAIBI METAJIOB B SJIEKTPOJIUTAX.

23. Kakwue peakuy NpoTEKaroT IPHU 3IEKTPOXUMHUYECKOI KOPPO3UH.

24. KunemaTuka aHOJHOTO TPOLIECCa MPH IEKTPOXUMUIECKOH KOPPO3HUH.

25. KunHemarunka KaToIHOTO IpoIiecca MPH dJIEKTPOXUMUYECKONH KOPPO3HH.

26. Kakue BHyTpeHHHE (DAaKTOPBI ANMEKTPOXUMHUYECKONH KOPPO3UU METAILIIOB.

27. Kakue BHemIHHE (aKTOPBI SJIEKTPOXUMUYECKONH KOPPO3UU METAILIOB.

28. Kak mpOMCXOIWT TPOLECC OKHCICHUS JKele3a M €ro CIUIABOB II0 MEXaHH3MY
ANEKTPOXUMUYIECKOH KOPPO3HH.

29. Uro Ha3bIBacTCS aTMOC(EPHON KOPPO3HECH.

30. Kakwue cymiecTByroT BUIbI aTMOC(EPHOI KOPPO3HH.

31. KakoB MexaHu3M aTMOC(EepHOI KOPPO3HH.

32. ®akTopbl, BIUIIOIINE HA CKOPOCTh aTMOC(EPHON KOPPO3UH.

33. Uro Ha3bIBaeTCs MOA3EMHON KOPPO3UEH.

34. Kakue CymecTBYIOT BUIBI TIOA3EMHON KOPPO3UH.

35. KakoB MexaHM3M M10/136MHOW KOPPO3HH.

36. Kakwue cymiecTByIOT CIOCOOBI 3aIUTHI OT IMOA3€MHOM KOPPO3HH.

37. KakoB MexaHH3M KOPPO3HH B BOJHBIX Cpe/iax.

38. Kak kmaccudumupyercst KOppo3us B BOIHBIX CpeJiax.

39. KakoB MexaHM3M KOPpO3MM B 3JIEKTPOJIMTaX, B PacTBOpax KHUCJIOT, B PacTBOpax
IIEJI0YEH, B paCTBOpax COJICH.

40. KakoB MexaHuU3M KOPpPO3MHM B OpPraHUYECKHX Cpelax: OSJEKTPOMPOBOIAIMIUX U
HEDJIEKTPOTPOBOISIINX.

41. Yro Ha3bpIBaeTCs JIOKAIILHOW KOPPO3UEH, U KaKk OHA KIaCCUPUIIUPYETCS.

42. KakxoBbl 0COOEHHOCTH U MEXaHU3M ITpoIiecca JIOKATbHOW KOPPO3UH.

43. Kak kmaccupuuUpyIOTCs BCE METOJbl 3alIUThl METAIJIOB OT KOPPO3WH HA CTauU
MPOEKTUPOBAHHUS, CTPOUTEILCTBA U IKCIUTyaTaIllH [IEXOB i 000PYIOBAHHUS.

44. Kakue CymecTBYIOT METOJbl BO3JCHCTBHS HAa MeTaul MPH 3alIUTE METAUIOB OT
KOPPO3HH.

45. Kak kmaccu(uuupyrorcs 3allUTHBIC MOKPHITHS HEOPraHWYECKOW M OpraHMYecKou




CTpyKTypHBIii

JJIEMEHT [Tnanupyemsble pe3yabTaThl 00ydeHUs OneHouHble CpeCTBA
KOMIIETCHIIUH

MPUPOJIbI P 3AIIUTE METAJUIOB OT KOPPO3HUH.

46. B uewm 3akiro4aercs CYINIHOCTh KATOJHOW 3aIIMTHI IIPH JIEKTPOXUMUYCCKON 3alTUTE
METaJUIOB OT KOPPO3HH.

47. B ueM 3aKit04aeTcs CYUIHOCTh aHOJHOM 3allUTHI TIPHU AJIEKTPOXUMHUYECKOHN 3allnTe
METaJUIOB OT KOPPO3HH.

48. I'me HaXOOUT MPUMEHEHHE MPOTEKTOPHAS 3aIIUTA MPH IEKTPOXUMUYECKON 3aInuTe
METaJUIOB OT KOPPO3UHU

49. Kakue CymecTBYIOT METOJIbI BO3JCHCTBHS HAa KOPPO3MOHHYIO CPEAy IpH 3alIuTe
METAaJUIOB OT KOPPO3HH.

50. Kakue BemiecTBa  Ha3bIBAIOTCS ~MHTMOMTOpAMH  KOPpPO3MM W KaK  OHHU
KJIaCCU(UITUPYIOTCSI.

51. Kakue CcyIiecTByrOT METOJIbI HAHECEHUS METAIMYECKUX 3aIlUTHBIX TMOKPBITUN MPHU
3alllUTe METAJUIOB OT KOPPO3HH.

52. Kak moAroToBUTH MOBEPXHOCTh METAIIA JIJISl OJTYYECHHUSI KAYECTBEHHOTO 3aIIUTHOTO
MTOKPBITHS.

53. Kak ocymiecTBisieTcsi mpoIecc MOTYYeHHs 3alIUTHOTO METAUIMYECKOTO MOKPBITHS
JIEKTPOJIUTUYECKUM METOJIOM.

54. Kakwue cymiecTBylOT HEOpraHM4eCKHEe MOKPBITUS MPU 3alUTE METANIOB OT KOPPO3HH,
CIIOCOOBI 3aIMUTEL.

55. Kakue cyiecTByrOT OpraHMuecKre MOKPBITUS MPH 3alIUTEe METAIOB OT KOPPO3HH,
CIIOCOOBI 3aIMUTEL.

56. UTo mMOHMMAIOT TMOJ KOHCEpBAIMEH METAJUIOM3JENU MPHU 3alIUTe OT KOPPO3HH.
Kakue cymecTByroT cpecTBa KOHCEpBaIMU

YMmeth - OIPEENATh KOPPO3UOHHBIE CBOMCTBA CTaNIeH. | I[Ipakmuueckue 3a0anusn:

[IpenyiokuTh MephI 3aIUThHl METANIOKOHCTPYKLUH 1 METAIITMUECKUX U3JeNUl OT:
- aTMOC(EPHOI KOPPO3HUU;

- IOJI3EMHOW KOPPO3UHU;

- KOPpO3HUH B BOJIHBIX Cpelax;

- KOPPO3HH B AIIEKTPOJIUTAX;

- KOPPO3HH B PaCTBOpaxX KUCIOT;,

- KOPPO3HMH B PacTBOpax IIeJI0vei;

- KOPpO3HMH B PacTBOpax CoJeH U T.II.




CTpyKTypHBIii

AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00ydeHUS OueHouHbIE CpEACTBA
KOMIIETEHINH
Bnaners - HaBbIKaMu BbIOOpa MaTepuaia Jis 3aoanun na pewienue 3a0ay u3 npogheccuoHanvbHou odaacmu, KOMRIEeKCHbIE 3A0AHUA:

Pa3IMYHBIX U3/EIHA, pEXKUMOB €ro 00padoTKH,
KOHTPOJISI Ka4eCTBa MPOAYKLHHU C yYETOM
AKCIUTyaTaI[MOHHBIX TPeOOBAHUN M OXPaHbI
OKPYKAIOILEH CPEIbl.

Hepe‘-II/ICHI/ITB OCHOBHBIC TCXHOJIOTUYCCKUEC OIICPpAlIUU ITPU:
- IIEKTPOJUTUICCKOM [IMHKOBAHHUH;

- ocharupoBanuu;

- OKCHIMPOBAHHH H T.II.

[1K-2: cnocoOHOCTBIO BEIOUPATH METOIBI MCCIICAOBAHMS, TUTAHUPO

BaTb U IPOBOANUTH H€O6XOI[I/IMI)I€ SKCIICPUMCHTBI, MHTCPIPECTUPOBATL PE3YJIbTAThI U ACJIATh

BBIBOJIbI
3HaTh - KJITaCCU(IMKALMIO KOPPO3UOHHBIX MpoLeccoB; | Ilepeuens meopemuueckux 60npocos K 3auemy:
- CBOMCTBAa COBPEMEHHBIX MATEPHAJIOB U Mertoapbl HCCIIEIOBAHUI KOPPO3HOHHBIX MPOLECCOB:
o0yacTu MpUMEHEHHUS, - 1abopaTopHBIE;
- OCHOBHBIE HAyYHO-TEXHUUYECKHE MPOOJIEMBI U | - IKCIUTyaTal[MOHHBIC,
MEPCIIEKTUBBI PA3BUTHS 3AIIUTHBIX MOKPHITHI | - BHEIAOOpaTOpHbIe
B CBETE€ MHUPOBBIX TCHJICHIIMM HAYyYHO-
TEXHUYECKOTO ITPOrpecca METAITypruu.
YMmern - IPOTHO3UPOBATh HAa OCHOBE Ilpakmuueckue 3a0anus:
UH(GOPMAIIMOHHOTO TTOMCKA Omnucarp METOIbI ONIpEACIICHUS IOKA3aTeNleld KOPPO3UHU:
KOHKYPEHTOCIIOCOOHOCTh MaTepuaia u - MacCOBBIH;
TEXHOJIOTHH, BEIOUpATh MaTEpUal U PEKUM €ro | - TyOUHHBI;
00paboTKH, UCXO/Is1 U3 YCIOBHI €T0 - 00bEMHBIIA;
JKCIUTyaTallMi U KOMIUIEKCA MPEABSBISIEMBIX | - MEXaHUYECKUU U T.I1.
TpeOoBaHUM.
Bnanets - HaBBIKAMU oTIpeielieHus] (PU3NIECKUX U 3aoanusa na pewienue 3a0a4 u3 npogheccuoHanbHoll 001acmu, KOMRIEKCHbIE 3A0AHUA:

(I)I/I3I/IKO-MCXaHI/IquKI/IX CBOMCTB MaTCpHraIoB;
- OCHOBHBIMH MCTOJaMHU PCUICHUA 3a/1a4 B
00J1aCTH HAaHECEHUS 3alllUTHBIX HOKpBITI/Iﬁ.

IIpoaeMOHCTPUPOBATH HABBIKK B O OIPEIEICHUN KOPPO3UOHHON YCTAJIOCTH,
MEKKPHUCTAIIIUTHON KOPPO3HH, KOPPO3HUH IIPU TPEHUH, )KAPOCTOUKOCTH U T.II.




0) Ilopsanok nmpoBeneHUs] MPOMEKYTOYHON aTTeCTallMH, MOKAa3aTeJlIH W KPUTEPHH
OLICHUBAHUS:

HpOMe)Ky'TOLIHaSI aTTecranys II0 AUCHUIINIMHE <«(Koppo3msi m 3amura Merawios)> BKJIIIOHACT
TEOPETUYECKHE BOTIPOCHI, TO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YHaIOIIMMUCS 3HAHUH, U
IMPaKTUYCCKUE 3aJaHusA, BBIABIAIOININC CTCIICHB C(i)OpMI/IpOBaHHOCTI/I YMGHI/Iﬁ u BJ'IaI[CHHfI,
poBOAMTCS B (hopMe 3adeTa.

3adeT 10 JaHHOW JIWUCIHILINHE IIPOBOAMTCA B BHUIC cobecenoBaHUsA B paMKax
TCOPCTUUCCKHUX BOIIPOCOB, BBIHOCUMBIX Ha 3a4CT I/I/I/IJII/I peICHUS NPAKTUICCKUX SaI[aHI/Iﬁ.

Hokazamenu u Kpumepuu oyeHuUsanuA 3auema:

Ha OIICHKY «3a4TEHOY CTYJICHT JIOJDKCH MTOKa3aTh BLICOKUI YPOBEHB 3HAHUS MaTepHasia o
JUCITUIIIMHE HE TOJIBKO HA YPOBHE BOCHPOUW3BENEHUS W OOBSCHEHHS HHPOpMAIWH, HO U
MIPOJIEMOHCTPUPOBATHh MHTEIUICKTYaIbHbIC HABBIKH PEIICHUS TTPOOIeM, HAXOXKIECHUS YHUKAITBHBIX
OTBETOB, BBIHECEHUSI KPUTHUECKUX CYXXICHHUW; MPOJAEMOHCTPUPOBATh 3HAHUE M TOHUMAaHUE
3aKOHOB JIUCIUILUIMHBI, yMEHHE ONEPUPOBATh ATUMH 3HAHUAMH B TpodecCHOHATHHON
JIeSTCIIbHOCTH;

Ha OIEHKY «HE 3a4TeHO» CTYACHT HE MOXET I[O0Ka3aTh 3HaHWs Ha YpPOBHE
BOCTIPOM3BEJICHUSI M OOBSICHEHUs WHGOPMAMKU TIO0 JUCIHMIUIMHE, HE MOXKET II0Ka3aTh
MHTEJJICKTYyadIbHbIE HABBIKM PEIIEHUS MPOCTHIX 3313y, YMEHHE KPUTHYECKHU OLIEHHWBATh CBOU
JUYHOCTHBIE KadyecTBa, HaMeuaThb IMYTH M BBIOMPATh CPEACTBA pPa3BUTHS JIOCTOMHCTB U
yCTpaHEHUS HEIOCTATKOB.



