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1 Hesu u 3agaumn U3y4yeHusi AUCUMIIIIMHBI (MOXYJISA).

1.1 Ilesb OcBOEHMS AUCHUNINHBI.

Cocrout B ¢GopMHpOBaHHE y CIyIIaTeNeld 3HAHWN MO (HU3UKO-XMMHUYECKUM OCHOBAM
(GYHKIIMOHUPOBAHMSI Pa3HBIX KJIACCOB METAJUIMUECKUX M HABBIKOB OLEHKU UX XapaKTEPUCTHUK C
Y4ETOM COBPEMEHHBIX IMOJAXO0I0B U 000PYIOBaHUS B MATEPUAIOBEACHHH.

1.2 3agayn THCIHUTIJINHLI.

— cdopMUpOBATh 3HAHUS O MaTepUaIax Pa3HbIX KJIACCOB: CIUIABBI HA OCHOBE JKelle3a, MeIu
1 aJIIOMMHHS

— (dopMHpOBaHHE TPEICTABICHUI O MOIYYCHUU U TIepepaboTKe OCHOBHBIX KOHCTPYKIIMOH-
HBIX MaTE€pHaJOB;

— c(opmMupoBaTh HaBBIKH OIIEHKH (PU3UKO-XUMHUECKUX XapaKTECPUCTHK PA3TMIHBIX KIIACCOB
MaTepHuaoB.

1.3 MecTo AucuunInHbI (MO1yJs) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMBbl.

Hucrunuaa b1.6.23 «MatepuanoBenenne» oTHocUTCS K 6a30Boi yactu bioka 1 "/{uc-
[MUTUTHHBI (MOAYNH)" Y4eOHOTO TIaHa U SIBISIETCS 00s13aTeNIbHOM K OCBOSHHUIO.

N3ydenuto nucuuiivabl «MaTepruanoBeieHre» JA0JKHO MPEAINIECTBOBAaTh U3yUYECHHE Ta-
KHX 0053aTeNbHbBIX JUCHUIUINH KaK «Pusukay, « XuMUI».

1.4 IlepeyeHpb MJIAHMPYEMBIX pPe3yabTATOB 00y4eHHs MO AUCHHUILIMHE (MOAYJIIO), CO-
OTHECEHHBIX € IVIAHMPYEMBbIMH pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTeJbHOI MPOrPaMMBI.

W3yuenne nanHOW yd4eOHOM MUCHMIUIMHBI HarpaBlieHO Ha (popMupoBaHue y 00ydaro-
MXcsi 001enpodeccHoHaIbHbIX KOMIETCHITHI:

No | Hunexc Coneprxanue B pesynbrate n3ydeHus yaeOHON JUCIUTIIMHBI 00yYaloNIuecs JOJDKHBI

I. | KoMmIeTe KOMIIETCHIINH (MIIH

. - o¢ uactu) 3HATH yMeTh BJAJeTh

1. OIIK-7 CIIOCOOHOCTBIO NPH- (M3UKO-XUMHUYECKHE uccienoBaTh Gu- CIOCOOHOCTBIO IIPUMe-
MCHSTh 3HAaHUS MaTe- | OCHOBBI (DYHKIIMOHH- 3MKO-XHMHYECKHE HSTBH 3HAHUS MaTepHa-

MaTuKH, GU3UKHU 1 pOBaHMs pa3HbIX KJlac- | CBOWCTBa MaTepuaja | JIOBEAEHHS B MHHOBA-

€CTECTBO3HaHMUsI, XU~ COB MaTepuajoB LIMOHHOW JesATEeIHHO-
MHH ¥ MaTepHaIoBe- CTH

JICHHSI, TEOPUU
YIpaBJICHUS U WH-
(hbopmanoHHBIE TEX-
HOJIOTMH B MHHOBA-
L[IUOHHOM JIeSITEIbHO-
CTH;

2. CTpyKTypa U cofepKkaHue JUCUUILIHHBI.
2.1 PacnipeaesieHne TPyA0E€MKOCTH AUCHHMILIMHBI IO BHAaM padoT.
OO6mmas Tpy10€MKOCTh AUCITUTLIMHBI COCTaBIISIET 2 3a4.¢e1. (72 Jaca), ux pacrpeesiecHre 1o BUIaM
aboT MpeJICTaBICHO B TAOJIHIIE.

Bun yaeOHo# paboThI Bcero Cemectphbl
4acoB (dachn)
4
KonraktHasi paboTa, B TOM 4ncJie: 56,2 56,2
AyIuTOpHBbIE 3aHATHS (BCEro): 54 54
3aHATUS JEKIUOHHOTO TUIIA 18 18
JlaGopaTopHble 3aHATHUS 36 36
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHApPBI, IPaKTHYe-
CKHE 3aHTHUSA) ) )
HNuas koHTaKTHasi padora:
Kontposs camocrositenbHoi paboTsl (KCP) 2 2




ITpomexyrounas arrectauus (MKP) 0,2 0,2
CamocTosiTejibHasi padoTa, B TOM YHCJIe: 15,8 15,8
[TpopaboTKa TEOPETHUECKOTO MaTepraa 4 4
[ToaroroBka oT4yeTa mo JabopaTopHbIM paboTam 7 7
IToaroToBKa K TEKyIIEMY KOHTPOJIO 4,8 4,8
KoHnTpoJib:
IToaroToBka K S3K3aMeHy - -
OO0mas Tpy10eMKOCTh qac. 72 72
B TOM HC/Ie KOHTAKTHAA | ¢ 6.2 56,2
padora
3a4. e]l. 2 2

2.2 CTpyKTypa IMCHUIIMHBI:
Pacnpenenenue Bu0B yueOHON pabOTHI U UX TPYAOEMKOCTH IO pa3jeiaM AUCHUIUINHBL
Paznenbl qucuuniavHel, n3ydaembie B 4 cemecTpe

Ne KonnuaecTBo yacoB
- AyautopHas BreayautopHas
pasne HanmMenoBanwue pasznenon
1 Bcero pabota pabota
JI 113 JIP CPC
1 2 3 4 5 6 7
DOU3UKO-XUMUYECKHNE OCHOBBI
1. |byHKUHMOHMpPOBAHHUS U 23 4 - 16 3
pa3pylIeHHs] MAaTePUAJIOB.
[Tonyuenue, nepepaboTka u
2. |IpUMEHEHUE KOHCTPYKIMOHHBIX 19 6 - 8 5
MaTepHaJIOB Ha OCHOBE JKeJe3a
3 IBeTHBIC MeTasuTbl. CIIIaBBI Ha 15 4 i g 3
OCHOBE MEJIH.
4 [{BeTHbIE MeTaNTBI. ATIOMUHUN U 12.8 4 4 4.8
€ro CIUIABBI.
Hmoeo no oucyuniune: 69,8 18 - 36 15,8

[Tpumeuanwue: JI — nekmuu, [13 — npakTudeckue 3ansatus / cemuHapsl, JIP — mabopaTtopHbie 3aHs-
tusi, CPC — camocrositensHas paboTa CTyJeHTa

2.3 ConepxxaHue pa3iesioB AUCHUNINHBI:
2.3.1 3ausaTHs JEeKIMOHHOI0 THIIA.

HaumenoBanue dopma TEKyIIEro
Ne Coneprxkanue paszena
pazzena KOHTPOJIS
1 2 3 4
I. ®uznuko-xumMuue- |OCHOBHBIE CBOMCTBA KOHCTPYKIIMOHHBIX Ma- Tecr
CKH€ OCHOBBI (DYHK- |[T€pHAJIOB U METObI UX OIICHKHU.
2. HUOHHMpOBaHWA U |Pu3uko-xumMuueckuii aHanu3 KypHakosa.
paspylieHus MaTe- |J{narpammbl COCTOSIHHS IBYXKOMIIOHEHTHBIX
pHranos. CUCTEM.
3. [Tonyuenue, nepepa- |CriiaBel Ha OCHOBE >kene3a. Jluarpamma co- Tect
00TKa ¥ MPUMEHE- |CTOSIHUSL CUCTEMBI OKEJIe30-YTIIEPOI».
4, HUE KOHCTPYKIMOH- ([TosyueHue u nepepaboTKa YyryHa U CTaJIH.
S. HBIX MaTepuanoB Ha |Knaccudukanus craiei 1 4yryHoB. Mapku-
ocHoBe Xkene3a  |poska mo 'OCT.




6. [BeTHbie MeTaibl. (Menb. CrulaBbl Ha OCHOBE MEIU: JaTyHH. Tect
CmniaBel Ha ocHOBe |Knmaccudukarusi, o0gacTH  TPUMEHEHUS,
MeIH. mapkuposka 1o 'OCT.
7. Bbponssl. Knaccuduxkanus, obmactu mpume-
HeHus1, MmapkupoBka o ['OCT.
8. IIBerHbIC MeTambl. |Amtomuuaui. CriaBel HA OCHOBE aJIFOMHHUSL.
Amromunuii u ero  |Knaccudukanus. JIuTeiHbple CIIaBbl.
0. CILJIABBI. JebopmupyeMble CIiaBbl alfoMuHUsA. Me-
TOJIbl YIPOUHEHMUSI.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.
3aHATHE CEMUHAPCKOTO TUIA HE IPEAYCMOTPEHb! y4EOHBIM IUIAHOM

2.3.3 JlabopaTopHbIe 3aHATHS.

®opMa TeKyIero

Ne HanmenoBanue 1ab0paTopHBIX paboT
KOHTPOJISI
1 3 4
1. | OmnpexneneHue ynenbHON 3JIEKTPOIPOBOAHOCTH MAaTEPHAIIOB | 3aIMTa 1a00PaTOPHOM
PA3IMYHON OPHPOIBL. paboTel
2. | Onpenenenue KCTUHHOM, CPETHEH U OTHOCUTEIILHOU TUTOTHO- | 3alluTa J1abopaTopHOi
CTEM, MOPUCTOCTH U MYCTOTHOCTH MaTEPUATIOB METOJIOM TH]I- paboThI

pOCTaTUYECKOTO B3BEIIMBAHUS.
3. |Koppo3uoHHbIEe CBONCTBA METAJUIMYECKHX YITAaKOBOYHBIX MaTe- | 3allUTa J1abopaTopHO’

pHAIoB paboThI

4. |TlocTpoeHne KPUBBIX OXJIAXKICHHS CIUTABOB CHCTEMBI <OKEJIC30- | 3aluTa 1abopaTopHOi
YIJIEPOIY. paboTHI

5. DJIEKTPOIMTUHYECKOE OCAXKICHUE METAJIIOB. 3amuTa 1a00paTopHOH
paboTHI

6. JlnarpamMMsl (p)a30BOTO paBHOBECHUS U CTPYKTYPHI MEIHBIX | 3allUTa 1ab0paTOPHOM
CILIaBOB paboTeL

7. | OmpeneneHne CKOPOCTH KHUCIOTHON KOPPO3HUHU aIFOMUHHUS C | 3allKTa 1ab0paTOPHOH
IIOMOIIbIO BOJOPOJHOI'O KOPPO3UMOMETpa paboTsl

8. | duarpammbl (ha30BOTO PaBHOBECHS U CTPYKTYPHI aJFOMHHHKE- | 3alIUTa JabOpaTOpHOM
BBIX CIUIABOB paboThI

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboThl HE TPETYCMOTPEHBI YU€OHBIM TIITAHOM

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecrevyeHH sl A CAMOCTOSATEILHON padoThI
00y4YaIIHUXCS M0 TUCHHILINHE (MO1YJII0)

[Tepeuens yueOHO-METOINIECKOTO 00ECTIEYeHUSI TUCITUTUIUHEI I10

No Bun CPC BBITIOJTHCHUIO CAMOCTOSITEIIbHOW PaObOThI
1 2 3
I. [ToaroroBka or- |MeToanuYeCKHE PEKOMEHAAIMU K OpraHU3alyy ayIUTOPHOW U BHEA-

4yeTa 1o jJadopa- |[yIUTOPHOM (CaMOCTOATENbHON) padOThl CTYIAEHTOB: METOJIUYECKUE
TopHOU padore |ykazanus / coct. T.I1. Cropoxkenko, T.b. [Tounnok, A.B. becnanos,
H.B. Jlo3a. — Kpacaonap: Ky6anckuii roc. ya-1, 2018. 89 c.




2. Iloxroroska k Te- | CanynoB C. B. MartepuanoBeneHue [ DIeKTpOHHBIH pecypc] :
Kyliemy KoH-  |yuebHoe mocobue / C. B. Canynos. - CII6. : Jlans, 2015. - 208 c. -
TPOJIIO https://e.lanbook.com/book/56171.

e MarepuaioBeICHUE U TEXHOJOTHSI MaTepUaioB [DJNEKTPOHHBIN
pecypc]: B2 4. Y. 2/T. II. ®etucos [u ap.] ; ots. pex. I'. I1. Detncos.
- 7-e wu3n., mepepadb. u mon. - M. : IOpaiir, 2017. - 389 c. -
https://biblio-online.ru/book/FD76D572-7258-4816-86FD-
678C24AC480B.

e Comnnes lO. I1. Matepuanosenenue [Tekcr] / FO. I1. Connues, E.
WN. Mpsxun ; non pen. 0. I1. Conuuesa. - [U31. 4-e, nepepad. u momn.].
- CII6. : XUMUM3IAT, 2007. - 784 c. : mn. - ISBN 5938081319 : 190

p.
3. IIpopaborka Teo- |e Canynos C. B. MarepuanoBeaenue [DiIeKTpOHHBIN pecypce] :
perudeckoro mare-| yue6Hoe nocooue / C. B. Canynos. - CII6. : Jlans, 2015. - 208 c. -
puana https://e.lanbook.com/book/56171.

e MarepuajioBeZIcHUE U TEXHOJIOTHUS MaTEpUajioB [DIEKTPOHHBIM
pecypc]: B2 4. Y. 2 /T. II. ®etucos [u ap.] ; ots. pex. I'. I1. Detncos.
- 7-e u3n., mepepadb. u mon. - M. : IOpaiir, 2017. - 389 c. -
https://biblio-online.ru/book/FD76D572-7258-4816-86FD-
678C24AC480B.

e Comnnes lO. I1. Matepuanosenenue [Tekcr] / FO. I1. Connues, E.
WN. Mpsxun ; non pen. 0. I1. Conuuesa. - [U31. 4-e, nepepad. u mom.].
- CII6. : XUMU3 AT, 2007. - 784 c. : uin. - ISBN 5938081319 : 190
p.

VY4eOHO-MeTOIM4YeCKHEe MaTepHalibl JUIsl CAMOCTOSTENIbHONW pPabOThl OOYYaroUIUXCs U3
YHCITa MHBAJIHM/IOB U JIMII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 310poBbs (OB3) mpexocrasistorcs
B hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37I0POBbsS M BOCHPUATHS HH(OPMAIIHH:

JI7st UL ¢ HapyIICHUSIMH 3pSHUS:

— B [1€4aTHOH (hopMe YBEIMUYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO TIOKYMEHTA.

JUnist 1 ¢ HapyIIEHUSIMH CITyXa:

— B TIe4aTHOU (opme.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-IBUTATEILHOTO amapara:

— B IIeYaTHOU opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00Yy-
YAIOIIUXCA.

3. O0pa3oBaTesibHbIEC TEXHOJIOTHH.

Jlst opmupoBanus o0mienpodeccuoHaIbHbIX KOMITETEHIIMMA B TIPOIIECCE OCBOCHHS Kypca
UCTIOJIE3YETCSI TEXHOJIOTHS PAa3BUBAIOIIETO 00YUCHUS, TIPEyCMaTPHUBAIOIIAs HE TOJIBKO Mepenady
TEOPETUUECKOr0 MaTepuana, HO U CTUMYJIUPOBAaHUE MO3HABATEIbHBIX JIEHCTBUM CTyneHTOB. B
pamkax 1ab0paTOPHBIX 3aHSATUH MPUMEHSIOTCS METOJBI TPOSKTHOTO O0YYECHHsI, UCCIICIOBATEIh-
CKHE METO/IbI.

Jlig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSMHU 370POBbsSI IPEyCMOTPEHA OpraHu3alus
KOHCYJIbTALIUH C UCIIOJb30BAHUEM DJIEKTPOHHOM IOYTHI.

4. OneHo4YHbIe CpeacTBA VI TEKYIEero KOHTPOJIsl YCIIeBaeMOCTH M ITPOMEKYTOYHOM
aTTecTaluu.
4.1 ®oHA OLEHOYHBIX CPEACTB VI NPOBECHNS TEKYIero KOHTPOJIs.



Ipumep mecma no meme « QuauKo-xumuyecKue 0CHOBbl (PYHKYUOHUPOBAHUS U pa3pyule-
HUS MAMepuanos
1. Ha pucyHke noka3aHa cxeMa M3MepeHHsl TBePIOCTH N0 MeTOLY
P

1) bpunenns
2) Bukkepca
3) Pokgsemna
4) lllopa

2. CtaTnyeckne HaArpy3KH 3T0 —

3. Crioco0HOCTH MaTepPUAJIa CONMPOTUBJIATHCS NOBEPXHOCTHOM AedopManum Noj AeicTBUEeM

0oJiee TBEPAOIO TeJia ITO:
a) [IpoynocTh

0) TBepmocTh

B) Y napHasi BSI3KOCTh

4. Touka Pr xapakrepusyer
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r) Yrpyrocts
n) [lnactuuHocTh
e) BerHocnuBOCTH

1) [Ipenen ynpyroctu
2) IIpenen npounocTu
3) [Ipenen Tekyuectn

5. KnaccuduuupyiiTe NpuBeJeHHYI0 HA PUCYHKe 3JIeMEHTapHYI0 siueiiky no bpase

a

b

6. Yka:kuTe JUHUIO JUKBHUAYCA, COTUAYCA, IBTCKTUYCCKHUX npeBpameHnﬁ H 3BTEKTOUIHBIX

npespamenuii (PUC. A)
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7. Onpenesure YUCJIO0 cTeneHeil cB000aAbI HA psaMoii ef (puc. 0)
8. TpemmHbl 00pa3yrOTcsi B pe3yJibTaTe 3BOJIIOIUH ... 1e()eKTOB

1) TOYEYHBIX
2) JIMHEUHBIX

3) MIIOCKOCTHBIX
4) 00beMHBIX

9. TBepablii pacTBOpP BHEAPEHUS — ITO..., HAIPpUMep
10. Kinaccuduuupyiite n300paskeHHbIN Ha pUCyHKe Ae(eKT (Ha3BaHue, Tpyma)




Ipumep mecma no meme «Ilonyuenue, nepepabomka u npumMeHeHue KOHCMpPYKYUOHHBIX
Mamepuanoe Ha 0CHo8e Jcene3ax
1. Copep:xanue yriepoaa B 4yryHe
1) 6onee 2,14 % 3) ot 0,8 1o 2,14 %
2) menee 2,14 % 4) 6onee 4,3 %
2. CpeaHeJjierMpoBaHHbIE CTAJM HMEIOT CYMMapHOe co/iep:KaHue JIerHPYHOIIUX 3JIEeMEeHTOB
1) menee 2,5 % 3) menee 15 %
2) menee 10 % 4) menee 1 %
3. O0beMHO-IEHTPHMPOBAHHYI0 KPHCTALIMYECKYI0 PelIeTKY HMeeT:
1) a —xene3o 3) v - xene3o
2) B — xene3o
4. YyryH, B KOTOPOM BeChb yIJIepOJ HAXOAUTCSH B CBOOOHOM COCTOSIHMHU U B BUJe Kapouaa
JKeJie3a
1) cepnrii 3) KOBKUI UyTryH
2) 6emnblit 4) BBICOKOIIPOYHBIN
5. AycTeHuT — 3T0
1) TBepabIil pacTBOp yIiiepona B Y — XKEJIE3e;
2) XUMHUYECKOe CoeIMHEHNE kee3a ¢ yriepoaoMm Fe3C;
3) TBepBIi pacTBOp YIVIEPOJA B 0L —KEIIE3€
4) sBTEKTUYECKAsl CTPYKTYpa, COCTOAIIAS U3 3€PEH ayCTECHUTA U IEMEHTUTA
5) 3BTEKTHYECKAsl CTPYKTYpa, COCTOsLIAsl U3 3€PEH MEPIINTA U LIEMEHTUTA
6) IBTEKTOMIHAS CTPYKTYpa, COCTOSIAs U3 3epeH (eppuTa U IEMEHTUTA
6. HuzkoremnepatypHblii JiefeOypuT — 310
1) TBepBIi pacTBOP yriiepoja B Y — Kejese;
2) XUMHUYECKOEe coeIMHEHuE xele3a ¢ yriepoaoM Fe3C;
3) TBepBIiA pacTBOP YIJIEPOaA B 0L —KEJIE3€
4) sBTEKTHUYECKAS CTPYKTYpa, COCTOAIIAS U3 3€PEH AyCTEHUTA U IEMEHTUTA
5) 3BTEKTUYECKasi CTPYKTYypa, COCTOSIIasi U3 3€pPEH MepJIUTa U LIEeMEHTUTA
6) 3BTEKTOMIHAS CTPYKTYypa, COCTOSIIIAs U3 3epeH pepputa 1 IEMEHTUTA
7. Ilpu KOMHATHOM TemMIepaType He CyllecTByeT
1) aycrenur 3) nepaut
2) bepput 4) IEeMEHTHUT
8. CoaepikaHue yriepoaa B BBICOKOYIVICEPOJMCTBIX CTAJSX COCTABJIsIET
1) (0,25-0,60) % 3) (0,60 —0,80) %
2) (0,10-0,30) % 4) (0,80 —1,20) %
9. XumMuuyecKkuii 3J1eMeHT, IPUMEeHsAeMbIi Il JIeTHPOBAHUS HHCTPYMEHTAJbHBIX CTaJjIei
1) Cr 3) Cu
2) Ni 49 W

Ilpumep mecma no memam «l{eemmuvie memannvl. Cniagol Ha OCHO8e MeOU. » U «AoMunul

U e20 Ccniaewl. »

1. K 0CHOBHBIM CBOiiCTBAM MPOBOJIHUKOBBIX MATEPHAJIOB OTHOCATCH

1) mpenen npoyHOCTH, TBEPIOCTD

2) mIaCTUYHOCTh, MAarHUTHAS! IPOHUIIAEMOCTh

3) cwiia ToKa, HallpsHKEHKUE, MOLIHOCTD, CONpOTHUBIIeHUE TepMo-D/[C

4) ynenbHast IpOBOJAUMOCTb, TEMIEPATyPHBIA KOYPPUIIUEHT yIEIbHOTO COTPOTUBIICHHUS, TPEIe
MPOYHOCTH MPU PACTSIKEHUU
2. Ha3zBaHue cIIaBOB MeIH ¢ HMHKOM

1) 6poH3bI 3) METBEXHOPBI

2) naTtyHu 4) CHUITyMUHBI
3. Pacumdpyiite mapkupoBku: JIAZK60-1-1, A995, AMr10. Knaccudpuunpyiite cnjiaBbl.



4.2 ®oH/I OLIEHOYHBIX CPEICTB VISl MPOBEACHUS MPOMEKYTOUYHOM aTTecTalum.
Bomnpocs! 11 NOATOTOBKH K 3a4eTy

1. Krnaccudukanus KOHCTPYKIIMOHHBIX MaTepHaIoB. DU3HKO-XUMHYECKHE CBOMCTBAa KOH-
CTPYKIIMOHHBIX MaTEPHAJIOB.

2. MexaHuyeckue CBOMCTBA KOHCTPYKIIMOHHBIX MaT€pHAJIOB: MPOYHOCTh, TBEPAOCTD, yAap-
Hasl BSI3KOCTb. MeTobl UX ONpPECIICHHUS.

3. ®wusuko-xumuuecknit ananu3 Kypnakosa. [Ipasuio a3 ['n66ca.

4. ®a3oBble IUarpamMMbl IJ1s1 IBYXKOMITIOHEHTHBIX CUCTEM C OTPAaHUYEHHOUN paCTBOPUMOCTHIO
B XKUJKOH (haze.

5. XKene3o. OcHoBHbIE cBOMCTBA. CTPYKTYpHBIE NMPEBpAICHUS, MPOUCXOISIINE TIPU HArpe-
BaHUMU.

6. CpaBHHTENbHAs XapaKTEPUCTUKA OCHOBHBIX CIIOCOOOB IPOU3BOJICTBA CTATU: B KOHBEPTE-
pax, MapTeHax, 3JeKTpoIeyax.

7. Jmarpamma COCTOSIHHSI CIIJIABOB CHCTEMBI «OKele30-yriiepoa». KoMmoHeHTh! u (a3bl.

8. BiusiHue MOCTOSIHHBIX NPUMECE Ha CBOMCTBA *EJIE3HBIX CIUIaBOB. MeTayurypruyeckue
SITIBL.

9. UYyrynsl. Knaccuduxarus, mapkuporka o 'OCT.

10. Knaccudukanus craneit. Mapkuposka o 'OCT.

11. [IBeTHast meTamunyprus. CBOWCTBA MPOBOISIIMX MAaTEPUAIIOB.

12. TTony4yeHue 1 CBOMCTBA aTIOMUHUA.

13. CrutaBbl antOMHUHHUS. 3aBUCUMOCTh «COCTaB-CBOMCTBAY.

14. Knaccudukamus amOMUHUEBBIX CILUIABOB.

15. Menp. [TonyyeHnue u cBoiicTBa.

16. Crnassl menu. Jlarynu. Knaccudukanus, cocras, cTpykrypa, MapkupoBka o I'OCT.

17. bponsel. Bunsl, coctaB, mapkupoBka mo ['OCT.

OueHOYHBIE CpeCTBA Il MHBAIHMIOB | JIMII C OTPAHUYEHHBIMHA BO3MOXKHOCTSIMH 3/10PO-
BbsI BBIOMPAIOTCS C YYETOM MX MHAWBUAYAIBHBIX MCUXO0(DU3NIECKUX OCOOCHHOCTEH.

— IIpH HEOOXOAMMOCTH MHBAJIUIAM U JINI[AM C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI
NPEOCTABIISETCS JOTOJHUTEIFHOE BPEMs JIJIs IOATOTOBKM OTBETA HAa 3K3aMEHE;

— IpU MIPOBEJICHUH MPOLEAYPHI OLICHUBAHHS PE3yIbTaTOB 00YYEHHUS MHBAINIOB U JIHIL C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEIYCMATPUBACTCS MCIOIb30BAHUE TEXHUUECKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C X MHIUBHyaTbHBIMH OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIS1 00YUAIOIIUXCSI ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0OPOBbS
Y MHBAJIMJIOB IPOLEAYypa OLECHUBAHUS PE3YJIHTATOB OOYYCHHUS IO JUCIMIUIMHE MOXKET MPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa olleHUBaHUS pe3yIbTATOB 00yUESHNS MHBAJIHMIOB U JIUI] C OTPAHMYCHHBIMH BO3-
MOYKHOCTSIMH 37I0POBbS 110 JUCHUIUIMHE (MOYIIO) IPEAyCMaTPHUBAET MTpelocTaBlIeHNEe HHPOpMa-
1Y B popMax, aJanTHPOBAHHBIX K OTPAaHWYCHUSM UX 370POBBS U BOCIIPUITHS HH(POPMALIUH:

JUnist U1 ¢ HapyIIEHUSIMH 3PCHUS:

— B TIe4aTHOM (popMe yBETUUCHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JI7st ULl ¢ HapyIIeHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUSIMH OTIOPHO-BUTATEJILHOTO amapara:

— B IIeYaTHOU ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00Yy-
YAIOIIUXCA.



5. IlepeyeHb OCHOBHOM M IOTOJTHUTEJIbHOM Y4eOHOM JIUTEPaTypPbl, HEO0OXO0AMMOM /151
OCBOEHUS TMCUMILIUHBI (MOYJIs1).

5.1 OcHoBHasi 1UTEpaTYpAa:

1. Cammynos C. B. MarepuanoBenenue [ DneKTpoHHBIN pecypce] : yaebnoe mocodue / C. B.
Canynos. - CII6. : JIanb, 2015. - 208 c. - https://e.lanbook.com/book/56171.

2. MarepuanoBeieHue U TEXHOJIOTHS MaTepuasioB [ DIeKTpoHHbIHN pecypc]: B2 4. Y. 2/ T.
I[1. ®etucon [u ap.] ; otB. pen. I'. I1. detucos. - 7- u3a., nepepad. u goim. - M. : FOpaiit, 2017. -
389 c. - https://biblio-online.ru/book/FD76D572-7258-4816-86FD-678 C24 AC480B.

3. Comnnres 1O. I1. Matepuanosenenue [Tekct] / YO. I1. Connnes, E. U. [psxu# ; mox pe.
1O. I1. Connuesa. - [U3a. 4-e, nepepad. u gomn.]. - CII6. : XUMU3 AT, 2007. - 784 c. : un. - ISBN
5938081319 : 190 p.

5.2 lonostHMTeILHASI JIATEPaTypa:

1. MarepuanoBeneHue: MOHOKPUCTAIIIMUECKUE JKAPONPOYHbIE HUKEJIEBBIE CIUIABBI [JIIEK-
TPOHHBIN pecypc] : yueOHoe mocooue s By30B / B. I1. Kysuenos, B. I1. Jlecaukos, H. A. Tlonos ;
nox Hayd. pea. A. A. ITonosa. - M. : FOpaiir, 2017. - 161 c. - https://biblio-online.ru/book/DDB29596-
865A-4461-97F9-5E7TDE2AESACE.

5.3. llepuoauyeckue u3IaHus:

MexaHuka KOMIIO3ULIMOHHBIX MAaTEPUAJIOB U KOHCTPYKLUN
IlepcrieKTMBHBIE MaTEpUATIBI

Merausl

6. Ilepeyenb pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHMKANMOHHON ceTn «UHTep-
HET», He00OXOAUMBIX /IJIsl OCBOCHUS M CIUIIJIUHBI (MOYJIs1).

DnexkTpoHHas OMOIMOTEKa YUIeOHBIX MaTEPUAIIOB 110 XUMHH:

http://materiology.info

7. Meroguyeckue YyKa3aHHM#A [JJs O0yYalOIIMXCH II0 OCBOCHHI0O JUCHHUILIMHBI
(Mmoayas).

Jlexyuu Y crielIHOE OCBOEHUE JUCLMILIMHBI IPEAIIOIAraeT aKTUBHOE, TBOPUYECKOE Y4aCTHE
CTYZCHTA ITyTeM IUIAaHOMEPHOH, MTOBCETHEBHON PaOOTHI.

Obwue pexomenoayuu

W3yuenne QUCHUIUIMHBI CIEyeT HaYMHATh ¢ MPOpabOTKU pabouel mporpaMmsbl, 0coboe
BHUMAaHUE, YACIA LM U 3a/1a4aM, CTPYKTYPE U COJIEP/KaHUIO Kypca.

CamocrodarenbHas paboTa IPOBOJUTCS C IENBIO YIITYOJNeHHs 3HAHUN MO TUCHUIUIHHE U
IpelyCMaTpUBAET:

- YTCHUE CTYIAEHTAMHM PEKOMEHJOBAHHOI JMTEpaTypbl U YCBOEHHE TEOPETUYECKOTO
MaTeprana JUCLHUIUIHHEI,

- MOJITOTOBKY K JIAOOPATOPHBIM 3aHATHSIM;

- paboty ¢ IHTepHeT - HCTOYHUKAMU;

- MOJITOTOBKA K 3a4eTy/3K3aMeHY.

[InaHupoBaHNe BpEMEHUM Ha CAMOCTOSITEIbHYKO DPAa0bOTy, HEOOXOAMMOrO Ha HU3y4CHHE
HACTOALIEH JAMCLMIUIMHBI, CTYAEHTaM JIydlle BCErO OCYIIECTBIATH HAa BEChb CEMECTP,
IpelycMaTpuBas IPH 3TOM PETYJSPHOE IMOBTOPEHHE INPOMIECHHOrO Marepuana. Marepuail,
NOJYYCHHBIH Ha JIEKIUAX, HEOOXOAMMO PETYIISIPHO JIOMOIHATH CBEIACHUSMHU U3 JINTEPATYPHBIX
UCTOYHUKOB, IPUBE/ICHHBIX B paboueil mporpamMme JUCLHUIUIMHBL.

Paboma c koncnekmom nexyuti

[IpocMOTpUTE KOHCIEKT cpa3ly MOCJE 3aHATHI, OTMEThTE MaTepuanl KOHCIEKTa JIEKIIHH,
KOTOPBIA BBI3BIBACT 3aTpyJHECHMs M1 NOHMMaHuA. llomblTaliTecb HaWTH OTBETHl Ha
3aTPYJHUTEIBHBIE BOIIPOCHI, HCIOJIB3Ysl PEKOMEHIYEMYIO JINTEpaTypy. Eciin caMoCTOATEI HO HEe
yJanoch pazoOparbcsi B Marepuaie, chopMyaupyilTe BONPOCH U OOpaTUTECh 3a MOMOIIBIO K
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IPENoAaBaTeI0 Ha KOHCYIbTAllMN WK ONvpKalmei nexnuu. PerymspHo oTBoAMTe Bpems A
NOBTOPCHUS TPOMJCHHOIO MaTepHaja, IPOBEpss CBOM 3HAHHSA, YMEHUS W HaBBIKUA 10
KOHTPOJILHBIM BOTIPOCAM.
Buinonnenue nabopamophuix pabom
Ha 3ansatum monyuute y mpemnojaBarelisi TpaduK BBITIOJHEHHUS J1abOpaTOpPHBIX PaboT.
[Tomyunte Bce HeoOxomumoe Meroandeckoe obecredenue. llepen mocemnieHneM 1abopaTopuu
U3y4YHUTE TEOPUIO BOIPOCA, MPEAINIOIAraeMoro K NCCIeI0BAHUIO, 03HAKOMBTECH C PYKOBOJCTBOM
[0 COOTBETCTBYIOILIEH paboTe M MOATOTOBHTE MPOTOKOJI TPOBENEHHsS PabOThl, B KOTOPBIH
3aHEeCUTe:
— Ha3BaHUe paboTHI;
— 3arOTOBKH TaOJIMII JJIs 3aIIOJTHEHUS SKCIICPUMEHTAIbHBIMU TAHHBIMU HAOII0ICHUIA;
— ypaBHEHHsI XMMHYECCKUX PEaKLUil MPEeBpaLICHUI, KOTOPbIE OYAYT OCYIIECTBICHBI MPH
BBITTOJTHEHUH YKCIIEPHMEHTA;
— pacudeTHbIe (POPMYJIBI.
OdopmiieHre 0TYETOB JOJKHO MPOBOAUTHCS MOCTIE OKOHYAHUS pabOThl B J1a00paTOpUU.
JI1si HOATOTOBKH K 3aIIUTE OTYETA CIEAYEeT MPOAHATN3UPOBATH IKCIIEPUMEHTAIBHBIC PE3YIbTATH,
CONOCTaBUTh WX C W3BECTHBIMH TEOPETUUCCKHMHU IOJIOKCHUSIMH, CIIPAaBOYHBIMH  HIIU
JUTEPAaTYPHBIMU JaHHBIMHU, 00OOIINTH PE3yNbTaThl MCCIEIOBAaHUH B BUJE BBHIBOJOB IO padore,
HOATOTOBUTh OTBETHl Ha BOIPOCHI, MPUBOAUMBIC B METOJUYECKUX YKA3aHHSX K BBITOJHEHUIO
1a00paTOPHBIX padoT.
Meroauueckne peKOMEHIALUK TMPENOJaBaTeNsIM 10 METOIUKE MPOBEACHHUS OCHOBHBIX
BUJIOB YUCOHBIX 3aHATHI

Jlexuuu SBISIOTCS OAHUM M3 OCHOBHBIX METOJOB OOYYEHHS IO TUCIUIUIMHE, KOTOpbIE
JIOJDKHBI pelaTh CIeAYIONe 3aJauu:

— H3JIOKUTh BAXKHEHIIMKM Marepuan IIporpaMMbl Kypca, OCBELIAIOIIHMA OCHOBHBIC
MOMEHTHI;

— Pa3BUTh Yy CTYJIEHTOB MOTPEOHOCTh K CaMOCTOSITEIIBHOW paboTe Haa ydueOHOH u
HAy4HOU JIUTEPATYPOH.

['maBHOW 3amaveil KaKIOW JIEKIUU SABJISETCA PACKPBITHE CYIIHOCTH TEMBI M aHAJU3 €€
TJIABHBIX TIOJIOKEHUH. PexoMeHayeTcss Ha MEpBOM JIEKIMHU JOBECTH A0 BHUMAHHS CTYACHTOB
CTPYKTYpY Kypca M €ro pasJielnbl, a B JajJbHEHIIeM YKa3blBaTh Hauajao Ka)Jaoro pasfena, CyTb U
€ro 3aj7laudl, a, 3aKOHYHMB M3JI0KEHHUE, MTOABOAUTH UTOT TI0 3TOMY pa3zelny, YTOObI CBA3aTh €ro co
CIIETYIOILIHM.

Cooeporcanue nexyuti

Coneprxanue JIGKIIUN ompenensieTcs padodei mporpammoi Kypca. Heo6xomaumo, 4ToOb1
Ka)K7asi JICKIMS OXBaThIBAJIA U MCUYEPITbIBAJIA ONPEICIICHHYIO TEMY Kypca U MPeACTaBIsiia cooon
JIOTUYECKH BIIOJIHE 3aKOHYEHHYIO paboTy. Jlyulie coKpaTuTh TeMy, HO HE JIOMYCKaTh NepepbiBa
€e B TAKOM MECTe, KOTJja OCHOBHAsI UJes ellle MOJHOCTHIO HE PaCKpHITA.

Jlabopamopnvie 3anamus

Metoauka MpoBeACHUS JTaOOPATOPHBIX 3aHATUI

HenssmMu mpoBeaeHUs 1a00PATOPHBIX PAOOT SBIISIOTCS:

— YCTaHOBJIGHHE CBsi3ed TEOpUM C MPaKTUKOH B (opMe SKCHEepUMEHTATbHOIO
HOJTBEPIKICHHS TTOJIOKEHUH TEOPHH;

— o00ydeHHue CTyJIEHTOB YMEHUIO aHAJH3UPOBATh MOJYUCHHBIEC PE3YIIbTAThI;

— KOHTPOJIb CAMOCTOSITENIEHOM PabOThI CTYZCHTOB 110 OCBOCHUIO KypCa;

— 00yuyeHue HaBbIKaM MPOheCCUOHATBLHOMN NEeSITEITEHOCTH

Lenu 1aGopaTOpHOTO MPAKTUKyMa JOCTUTAIOTCS HAMTYYIIUM 00pa3oM B TOM CiIydae, ecliu
BBIMIOJTHEHHUIO AKCIIEPUMEHTA IMPEALIECTBYET ONpeeieHHas MOArOTOBUTEIbHAS BHEAYIUTOpHAS
pabota. IlosTomy mpenogaBatenb 00s3aH JOBECTH /10 BCEX CTYAEHTOB Tpa(UK BBHIMOIHEHUS
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1a00paTOPHBIX paboOT ¢ TeM, YTOOBl OHM MOTJIM 3aHUMATHCS IIEJICHANIPABICHHOW TOMAITHEH
MIOATOTOBKOM.

[lepen HauyasoM ouepeAHOrO 3aHATHS MpernofaBaTeslb JIOJDKEH YIOCTOBEPUTHCS B
TOTOBHOCTHU CTYJICHTOB K BHITIOJTHEHHIO JIA0OPATOPHOU pabOTHI MyTEM KOPOTKOTO coOece10BaHus
U TIPOBEPKU HAJIMYMSL Y CTYJACHTOB 3arOTOBJIEHHBIX MPOTOKOJIOB IPOBECHUS paOOTHI.

B ocBoenun AUCHUIITIMHBI UHBAJIMIAMHW U JIMIIAMU C OIPpaHUYCHHBIMU BO3MOXKHOCTSAMU
3I0pPOBBSl OOJIBIIIOE 3HAYCHHE HMEET WHIWBUIyaJlbHas ydeOHas pabora (KOHCYJIbTAIMH) —
AOMOJIHUTCIIBHOC PAa3bsACHCHUC y‘-IC6HOFO Marcpuraia.

WuauBuayanbHble KOHCYJbTAllMM 1O TPEIMETY SBISAIOTCS BaXKHBIM  (PaKTOpPOM,
CHOC06CTBYIOH_[I/IM HHAUWBUAYaJIU3allun 06y‘-I€HI/I$I 1 YCTAHOBJICHUIO BOCIIUTATCIIbHOTO KOHTAKTa
MEXIy TNpernojaBaTeieM U o00yJarollMMCS WHBAJIWIOM WM JIUIOM C OrPaHUYCHHBIMU
BO3MOXHOCTSAMHU 310POBbA.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHil, HCMOJIb3yeMbIX MPHU OCYLIECTBJICHUH
00pa30BaTeJbLHOI0 NMPoLEcca Mo AMCHUIIAHE (MOYJII0).

8.1 Ilepeyens MHGOPMAMOHHBIX TEXHOJIOTH.

8.2 Ilepeyenb HeOOXOAMMOI0 IPOrPAMMHOI0 O0ecTieYeHusl.

Microsoft Office (Word, Excel, PowerPoint)

8.3 llepeuenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:
OnextponHas 6ubanoreunas cuctema eLIBRARY .RU (http://www.elibrary.ru)/

9. MarepuajibHO-TeXHHYeCKasi 0a3a, He0OX0AUMAs ISl OCYLIeCTBJIeHHs 00pa3oBa-
TEeJILHOT0 NPoIecca M0 AUCHHUILINHE

MarepualbHO-TEXHUYECKOE 00eCTieueHrne TUCIUTIUTMHBI (MO-

No Bua pabdor
JIyJisl) 1 OCHAIIEHHOCTD

1. JlexuroHHBIE 3aHATUA JlekIMOHHAsT ayAUTOpUs, YKOMIUIEKTOBaHHAas y4ueOHOU Mmebe-
JBI0, OCHAINCHHAS MPE3CHTAIIMOHHONW TEXHUKOW (TIPOEKTOp,
9KpaH, KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM POTPAMM-
HeIM obOecnieuenunem (I10) 520A, 207H, 208H, 209H, 205A,
4033J1, 4038J1, 4039J1, 5040J1, 504 1J1, 5042J1, 5045J1, 5046J1

2. JlaGopaTtopnsie 3ansTus | Jlabopatopusi, yKOMIIJIEKTOBaHHAS CIICIUATM3UPOBAHHON Mebe-
Jb10, JabopaTopHOi mocynod u obopynoBanuem (ayd. 328
kopn. C, ayn. 139 kopm. C, ayz. 345 kop. C):

MCTOYHUK IIOCTOSTHHOTO TOKA — | IIT; TEXHUYECKHE BECHI — |
IIT; aHATUTUYECKHE BEChl — | IIT; KOHAYKTOMETpHUYECKast
siuefiKa JUIs U3MEPEHUs AIIEKTPOIPOBOJHOCTH Maepuasios — 1
1IT; U3MepuTenu uMmurtadca E7-21 — 1 mr., mynstumetp — 1
IIT., CYIIMJIBHBINA mKad — 1 1mIT., 3IeKTPOIruInTKa — 1 MIT., MUK-
pometp — | wrT.

3. I'pynnossle (MHOUBH- VYueOHast ayIuTOpHsl, yKOMIUIEKTOBaHHAs yueOHOM MeOenblio,
nyanbHble) KoHCynbTa- | 520A, 207H, 208H, 209H, 205A, 2026J1, 2027J1, 40331,
1012051 4034J1, 4035J1, 4036J1, 4038J1, 4039J1, 5040J1, 5041J1, 5042J1,
5043J1, 504571, 5046J1, 201H, 202H, 203H, A203H
4. Tekymuit KOHTPOJIb, VYueOHas ayuTOpHs, YKOMIUIEKTOBaHHAs y4eOHOI MeOelbo,
npomexxyrounas arre- | 520A, 207H, 208H, 209H, 205A, 2026J1, 2027J1, 40331,
cTanus 4034J1, 4035J1, 4036J1, 4038J1, 4039J1, 5040J1, 5041J1, 5042J1,

5043J1, 504571, 5046J1, 201H, 202H, 203H, A203H
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CamocrositenpHas pa- | KaOuHeT A caMOCTOATeTbHOM paboThl, OCHAIIEHHBIH KOMITh-
oora IOTEPHOM TEXHUKOW C BO3MOXHOCTHIO TOJKIIOUYECHHUS K CETH
«HTepHETY, MPOrpaMMO SKPAHHOTO YBEIHUYEHHUsS U oOecrie-
YEHHBIN JOCTYIIOM B JICKTPOHHYIO HH(OPMAIMOHHO-00pa3oBa-
TeIpHYI0 cpeny yHuBepcutera. 213A, 218A, 201H, 202H,
203H, A203H
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