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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceaHuu Kadeapsl XUMHH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.JL. Menstaux

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
y4eOHOM roy Ha 3acejaHuu Kadeapsl XUMHU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MCH}IHI/IK

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
y4eOHOM roy Ha 3acejaHuu Kadeapsl XUMHH

[Ipotokom ot 20 . Ne
3aB. kadeapoii H.JI. Mensank

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kapeapbl XUMHH

IIporokomor 20 . Ne
3aB. kadeapoii H.JI. Menstauk




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lenbto OCBOEHMS AUCHMILIUHBI SIBJISIETCS O3HAKOMJIEHUE CTYJIEHTOB C OCOOEHHOCTSIMHU
CBOMCTB, METOJAaMM T[IOJY4Y€HHUs, UCCJICJOBAHMS U  HAIPABICHUSMU MPAKTUYECKOTrO
MCIIOJIb30BaHUs BBICOKOTEMIIEPATYPHBIX MaTEPUATIOB B HAHOCTPYKTYPHOM COCTOSTHUU.

2 MecTo THCHHIIMHBI (MOYJIfAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

JuctumumHa « HaHOCTpYKTypHBIE BBICOKOTEMIIEPATYPHBIE MAaTepUAIIbD) BXOJIUT B YaCTh
y4eOHOTO U1aHa, (GOPMUPYEMYIO YIaCTHUKaMH 00pa30BaTEeIbHBIX OTHOIICHUN 00pa30BaTeIbHOM
POTrpaMMBl.

Jns  wu3ydeHWs  JUCHUIUIMHBI ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLHUIUINH/ IPAKTUK:

duznka

OO01mas 1 HeOpraHUYECKask XUMUS

OO0rm1ast XUMU4ecKasi TEXHOJIOTHSI

OU3NKO-XUMUYECKHE OCHOBBI METAILTYPTUYECKHUX MTPOLIECCOB

TexHoI0rHM METAITYPri4ecKOro IPOM3BOICTBA

Munepanorus, Kpuctauiorpadus u netTporpadus

TermnoBble  mpomecchl W arperaTbl B TEXHOJOTMH  BBICOKOTEMIIEPATYPHBIX
HEMETaJUTMYECKNX MaTePHAIOB

3HaHus (YMEHHUs, BIaJIeHHs), OJIyYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI ISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

KonTpons mpon3BoacTBa U cepTUDUKAIIS OTHEYTIOPHOH MPOTYKIIIH

[ToaroroBka K mpomueaype 3alyThl U 3alIUTa BBITYCKHON KBaTH()UKAMOHHO! pabOThI

Y4eOHo-uccaenoBaTelbeckas padboTa CTyIeHTa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pe3yibTare OCBOCHMS JUCLUTUIAHBI (Momyist) «HaHoCTpyKTYypHBIE
BBICOKOTEMIIEpATypHBIE ~MaTepuaiabl» 0Oyuaromuiics JODKeH o0nafaTh — CIeIyIOUMMU
KOMIIETEHIMSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[1K-3 CnocobGeH ocymecTBIATh J1a00OpPaTOPHO-aHATUTHUECKOE COMPOBOXKIEHHE pa3pabOTKH
HAHOCTPYKTYPUPOBAHHBIX BHICOKOTEMIIEPATYPHBIX MaTepUAJIOB

[1K-3.1 OcyiecTBisieT KOHTPOJb ChIpbS U TOTOBOM NPOAYKLHH B IPOU3BOJCTBE
HAaHOCTPYKTYPHBIX BBICOKOTEMIIEPATYPHBIX MATEPUAJIOB
I1K-3.2 [TonGupaer TEXHONIOTWYECKHE PEXKHUMbI MPOM3BOJCTBA HAHOCTPYKTYPHBIX

BbICOKOTCMIICPATYPHBIX MaTCPHaJIOB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas pabora — 76,1 akaj. 4acos:
— ayIUTOpHas — 72 aKaJ. 4acos;
— BHeaynutopHas — 4,1 aka. yacos;
— caMocCToOsTeNbHAs paboTa — 32,2 akaJl. 4acoB;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast ) =
o | vonraxrHAs pabora E 3 dopma TEKyIIEro
=
5 B aKaj. Jacax 3) Bunx KOHTPOJIS
Pazzen/ Tema 3 (B axaz. acax) S . p Kon
S 3 © | caMOCTOSsTENbHOM | ycreBaeMOCTH U
JCIUATIIUHEI 5 = . | xomneTenun
O 2 £ paboThI MIPOMEKYTOUHOM
nmab. | mpakr. | &
Tlex. z'g aTTeCTalnu
3aH. 3aH. O &
1. Paszgen 1
- CAMOCTOSITCIBHOE
H3ydeHue yaeoHon
1.1 Hanomarepuansl u v i Koncmekt no
JIUTEpaTyphl; . TIK-3.1,
HAaHOTEXHOJIOTMH: TEPMHUHBI 4 2,2 npeagaraeMou MK-3.2
¥ OIIPENEICHUS JTeparype '
pex KOHCIICKTHPOBAaHU patyp
e
- CAMOCTOSITENBHOE
H3ydeHne yaeOHon
Y M Koncnekr no
JIUTEPATYPHI; .
npeiaraeMoin
1.2 Knaccupukauus o -
THIIBI CTPYKT 6 821 4 | KOHCIIEKTHPOBAHHN TepaType. IK-3.1,
PYKTYP P 3amura TIK-3.2
HaHOMAaTEPUAIOB e; .
7 MPAKTUICCKOU
- BBINIOJTHEHHUE
o paboTbl
MPaKTUIECKOU
paboThI
- CAMOCTOSITCIBHOE
H3ydeHue yaeOHon
v v Komncmnexr mo
JIUTEPATYPBHI; .
. npeuiaraeMoin
1.3 CsoiicTBa -
HaHOCTPYKTYPHBIX 8 10/41 6 | KoHCIEKTHpPOBAHU JHTCPaType. IK-3.1,
PYKTYP P 3amnura TIK-3.2
MaTepHasIoB e; .
MPAaKTUYECKOM
- BBINIOJIHCHHUE
M paboThl
MPAaKTUYECKOM
paboTHI




- CaMOCTOSITCIBHOE
H3y4YeHUe yueOHO
i i Koncnekr no
JIUTEPATYPHI; .
npe/iaraeMoi
1.4 MeTonapl MCCIIeIOBaHUS -
CTPYKTYpHl M CBOMCTB 8 10/41 4 | KOHCIIEKTHPOBAHHU fmTepaType. IIK-3.1,
PYKTYP P amura TIK-3.2
HAHOMATEPUAJIOB e; .
MPAaKTUIECKOM
- BBINIOJTHEHHUE
N paboThl
MPaKTHIECKON
paboThI
- CAMOCTOSITENBHOE
u3ydeHue yueOHon Koncnekr no
15 IpuHIMITBL u JIUTEPATYPHI; npeiaraeMoin
TEXHOJIOTHH MOJTYYCHUS - JATEparype.
TIK-3.1,
HaHOCTPYKTYPHBIX 6 8/4,41 6 | KOHCIEKTUPOBAHH Samura [K-3.2
BBICOKOTEMIIEPATYPHBIX e; MPAaKTUIECKOM '
MaTepuaIoB - BBIIOJHEHHE paboThI.
MPAaKTUYECKOM KonokBuym
paboThI
- CAMOCTOSITCIBHOE
H3ydeHue yaeoHon
y;me aqu . Komncmnexr mo
1.6 IIpumenenue PATYPHL; npejnaraeMoi
HaHOCTPYKTYPHBIX JIaTeparype. TIK-3.1
PYKTYP 4 10 | xoHCHEKTHPOBaHU patyp '
BBICOKOTEMIIEPATyPHBIX o 3ammra TIK-3.2
MaTepHajoB ’ WHINBUIYaIbHON
- BBINIOJTHEHHUE
N paboThI
UHMBU1YaTbHON
paboThI
Hroro no pazaeny 36 36/14,41| 32,2
Hroro 3a cemectp 36 36/14,41| 32,2 9K3aMeH
36/14,4
Wrtoro no aucuumiinHe 36 " "132,2 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce npenonaBanusa qucuuiuinHbel «HaHOCTpYKTypHBIE BBICOKOTEMIIEPATYPHBIE
MaTepHalbD» IPUMEHSIOTCS TPAIULIMOHHASA U MOLYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

Jlekuuu mpoxoJAT Kak B TpaJULMOHHON (opme, Tak U B (popme Jekuuii-Oecenpl Uiu
Juajiora € ayJIuTOpUEH, JIEKIUMHA C T[PUMEHEHUEM DBJIEMEHTOB «MO3TOBOW  aTaKu»,
JEKUUNA-KOHCYNbTALUN, TJ€ TEOPETUYECKMM MaTepual 3apaHee BBIJACTCS CTyNEHTaM Ul
CaMOCTOSITENIFHOTO M3YYEHUs, JJIS TOATOTOBKU BOIPOCOB JIEKTOpPY. TakuMm oOpa3om, JEKIus
IIPOXOJUT IO TUILY BOIIPOCHI-OTBETHI-IUCKYCCHUS.

Ocoboe MecTo B JIEKIMM 3aHUMAET HCIHOJb30BAHUE HIIEMEHTOB MPOOIEMHOTO
uznoxeHus. [IpobiieMHast 1eKIMsl HAUMHAETCS C BOIIPOCOB, C TOCTAHOBKH MTPOOJIEMBI, KOTOPYIO B
XO0/JIe U3TI0KEHHS MaTepraia He0OX0JMMO pelmuTh. Takas JIeKIus IpeAcTaBiIsieT cOO0H 3aHATHE,
IIPEII0JIAratoIlee MHULIUMUPOBAHHOE IIPENOJABATENIEM IPHUBJICUEHUE AYIUTOPUM K PELICHHUIO
KPYITHOH HAy4YHOH MpoOJIeMBl, PAaCKPBHIBAET BO3MOXKHBIE MyTH €€ pEIIeHHs, MOKa3bIBaeT
TEOPETUYECKYIO U ITPAKTUYECKYIO 3HAYMMOCTD TOCTHKEHU.

B ornuume ot coxmepkaHus HMH(POPMAITMOHHOW JIEKIMHM, KOTOPOE NpeasiaraeTcs
IpernojaBaTesieM B BHJE M3BECTHOIO, IOMJIEXKAIIEro JMIUb 3allOMUHAHUIO MaTepuala, Ha
po0JIEMHON JIEKIIMM HOBOE 3HAHWE BBOJAMUTCSA KaK HEU3BECTHOE Ui CTYAEHTOB. llomydeHHas
uHpOpMalLKs YCBaUBAeTCA KAaK JMYHOCTHOE OTKPBITUE €le He MU3BECTHOro Ul ceOs 3HaHUH, a
9TO IMO3BOJISET CO3JaTh Yy CTYIEHTOB WJUIIO3HIO «OTKPBITHS» YK€ H3BECTHOTO B HayKe.
[IpoOnemHast JieKLUsi CTPOMTCS TaKUM 0Opa3oM, YTO IO3HAHUS CTYJEHTa MPUOIMKAIOTCS K
ITIOMCKOBOM, MCCIIEIOBATEIbCKON EATEIbHOCTH, B KOTOPOM y4acCTBYIOT MBIIUICHHE CTYACHTA U
€ro JUYHOCTHOE OTHOLIEHHUE K YCBAUBAEMOMY MaTepHaiy.

JIeKIMOHHBI MaTepuall 3aKpeIUIAeTCs B XOAE NPAKTUYECKHUX 3aHATHH, Ha KOTOPBIX
BBITNOJHAIOTCS TPYIIIOBBIE WIM WHIUBUAYAJIbHbIE 3aJaHMs 10 MpolaeHHoW Tteme. [lpu
NPOBEICHUN MPAKTUYCCKUX 3aHATUI MCIOIB3YETCS] METOA KOHTEKCTHOTO OOYYEHHs, KOTOPBIA
MIO3BOJIIET YCBOMTbh MaTepHall IyTEM BBIABICHMS CBA3CH MEXIYy KOHKPETHBIM 3HAHHUEM M €ro
IPUMEHEHUEM.

CamocrosTenbHas paboTa CTYACHTOB SIBISIETCS OAHMM W3 Haubosee 3(pQPEeKTUBHBIX
CpEeZCTB pa3BUTHUS MOTPEOHOCTH K OynynieMy camooOpa3oBaHuto. OHa BKIIIOYAET B ce0sl camble
pazHooOpa3zHbie POopMbI yueOHOM EeATeTFHOCTH: MOATOTOBKY K JICKITUSIM, H3y4€HHE OCHOBHOTO U
JIOTIOJTHUTEBHOT0 MaTepHuala Mo yueOHHKaM U MMocoOusM, paboTy Ha KOMIbIOTEpe, YTEHHE U
npopabOTKy OpUTMHAIBHOW JUTEpaTyphl B OWMOIMOTEKE, BBIIOJHEHHE MPAKTUYECKUX U
UH/IMBUYaJIbHBIX padoT, MOATOTOBKY K KOJJIOKBUYMY U 9K3aMEHY.

B nonosmHeHne K OCHOBHOMY Kypcy «HaHOCTpYKTypHBIE BBICOKOTEMIIEPATYPHBIE
MaTepHaibl» O0yJaroluiicss MOXeT MPONTH B JAUCTAaHUMOHHOM ¢opme Ha «HanumoHanbHOMN
miatopmMe OTKPBITOro 00pa3oBaHUS» OHJIAWH-KYpChl: «lIporneccsl moimyuyeHuss HaHOYacTULl U
HaHoMaTepHuaioB», «BBereHue B MarepuanoBerieHHe», «HaHOKOMIO3UTHI Ui (HOTOHHKHY,
«CTpoeHHe BelecTBa: OT aTOMOB M MOJIEKYJ] JI0 MaTepualioB W HAHOYACTHUID», — KOTOpHIE

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
IIpencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeICcTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Hanomarepuansl U HaHOTeXHOJNOTWH : yueOHWK it By3oB / E.W. Ilpsxun, C.A.
Bomorkanuna, A.Il. Ilerkoa, O.FO. Tl'ansynenko ; mox penakuueid E.W. Ilpsxuna. —
Cankr-IlerepOypr : Jlans, 2020. — 372 c. — ISBN 978-5-8114-5373-3. — Tekcr : anekTpoHHbIit //
Jlanb : anexTpoHHO-0MOMMOoTEeyHas cuctema. — URL:



https://e.lanbook.com/book/149303 (nara oopamenwus: 14.02.2021).

2. Poros, B.A. TexHOD0THS KOHCTPYKITMOHHBIX MaTepuaioB. HaHOTEXHOIOTHH | yUeOHUK
st By30B / B.A. Poros. — 2-¢ u3n., nepepad. u por. — Mocksa : M3natensctBo FOpaiit, 2021. —
190 c. — (Beicmiee oopazosanue). — ISBN 978-5-534-00528-8. — Tekcr : anekrponusiii // DBC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/470309 (nara oopamenwus: 14.02.2021).

0) lomotHuTeILHASI JTUTEPaTypa:

1. Ilpoumeccsl ¥  TEXHOJIOTMM IIOJYYEHHUS  HAHOPA3MEPHBIX  IOPOIIKOB U
HAHOCTPYKTYPUPOBAHHBIX MarepuaioB : yueOHoe mocobue / B.A. Baraes, B.I'. bypos, 1.A.
baraeB [u np.]. — HoBocubupck : HI'TY, 2017. — 283 c. — ISBN 978-5-7782-3387-4. — Tekcr :
DIIEKTPOHHBIN I Jlanb : ANEKTPOHHO-OMOIMOTEUHAS cucTema. - URL:
https://e.lanbook.com/book/118487 (nara oopamenwus: 14.02.2021).

2. Beenenue B HaHoTexHosioruto . yueOHuk / B.M. Maproaun, B.A. Xabpes, I'.H.
JlykesnoB, B.A. Tynuk. — Cankt-IlerepOypr : Jlanp, 2021. — 464 c. — ISBN 978-5-8114-1318-8. —
Tekcr : onekrponnsii //  Jlame : anekrpoHHO-OMOimoreuHas cuctrema. — URL:
https://e.lanbook.com/book/168460 (xara oopamenus: 14.02.2021).

3. lonomaros, M.1O. ®usuko-XxuMusi HAHOYACTHII : yueOHOE mocooue st By30B / M.IO.
HonomaroB, P.3. baxtusun, M.M. JlonmomaroBa. — 2-¢ m31., mepepadb. u gomn. — Mocksa .
NznarensctBo HOpaiit, 2021. — 285 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-13077-5. —
Tekcr : snekrponnsiii // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/476515 (mara
obpamenus: 14.02.2021).

4. Hanotexnonoruu : yueOHoe mocodue. — Bonoraa : BTMXA uMm. H.B. Bepemaruna,
2015. — 136 c. — Tekct : anekTpoHHbIit // JlaHb : 3nekTpoHHO-OMOIMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/130812 (xara oopamenus: 14.02.2021).

5. HanoctpykTypHble MaTepuaisl : nep. ¢ anri. / mox pen. P. Xannunka, A. Xui, mos
pen. H. U. bayposoii. — M. : Texnocdepa, 2009. — 487 c. : wi., uB. ui., rpad., cXemsl, Ta0I. —
(Mup matepuanoB u Texaosoruii ; V1-25). — TekcT : HermocpeICTBEHHBII.

6. HekpacoBa, T.B. Teopus M TEXHOJOTHs MOJIYYEHUS HAHOCTPYKTYPUPOBAHHBIX
KOMITAaKTHBIX MaTepuaioB : yueOHoe mocobue / T.B. Hekpacosa, B.H. Hekpacopa. — Ilepmb :
[THUITY, 2013. — 129 c. — ISBN 978-5-398-01115-9. — Texkcrt : anektponHbiii // Jlaup :
JNEKTPOHHO-OMONMoTeynass cucrema. — URL: https://e.lanbook.com/book/160542 (marta
obpammenus: 14.02.2021).

7. AnnpueBckuii, P.A. HaHocTpykTypHble Marepuansl . ydeOHoe mocobue / P.A.
AnnpueBckuii, A.B. Paryms. — M. : Academia, 2005. — 187 c. : un. — (Beicuiee mpod.
obpazoBanue). — TEKCT : HEMOCPEICTBEHHBIN.

8. I'yceB, A.l1. Hanomarepuaibl, HAHOCTPYKTYpbI, HaHOTexHONoruu / A.W. T'yceB. — 2-¢
u3 ., ucnp. — M. : ®m3marmut, 2007. — 415 c. : ui., Tabn. — TeKCT : HeMOCPEACTBCHHBIH.

9. CtpykTypa M CBONCTBa HAaHOCTPYKTYPUPOBAHHBIX YIIIEPOAMCTHIX KOHCTPYKIIMOHHBIX
craneii . yueonoe nocooue / [M.B. Uykun, H.B. Konesa, F0.10O. Edpumosa u mp.] ; MI'TV, [kad.
MuMT]. — Maruauroropck, 2011. — 112 c. : wun, gumarp., cxembl, Tabm. — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=72.pdf&show=dcatalogues/1/108777
3/72.pdf&view=true (nara oopamienus: 14.02.2021). — MakpooObeKT. — TEKCT : 3JeKTPOHHBIA.

10. Yykun, M.B. JlepopmanmoHHOe HAHOCTPYKTYpUPOBAaHHE MPOBOJOKH : yueOHOe
nocobue / M.B. Uykun, M.A. ITonsikosa, JI.I'. Emaneesa ; MI'TY. — Maraurtoropck, 2012. — 57 c.
: W, CXEMBI, Ta0I. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=603.pdf&show=dcatalogues/1/11041
56/603.pdf&view=true (nara oopamenus: 14.02.2021). — MakpooObeKT. — TeKCT : AIeKTPOHHBIH.

11. Kononos, B.U. Xumuueckas ¢usuka mpoueccoB (pOpMUPOBaHUS U TNpEBpalleHuit
HAHOCTPYKTYp M HaHOcucTeM . MoHorpadus : B 2 tomax / B.M. Komonos, H.B. XoxpskoB. —
Wxeck : MxeBckas ['CXA, 2009. — Towm 1 : TTousaTus, Ki1accuuKamus, TAIOTE3bl, MOTYICHHE U
uccieioBaHle HaHOCTPYKTYyp U HanocucteMm. — 2009. — 360 c. — ISBN 978-5-9620-0152-4. —
Tekcr : anexkrponnsiii // Jlaub : 37€KTpOHHO-OMOIMOTEYHAS CHCTEMA. —
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MOBEPXHOCTH IO PA3IMYHBIM TEXHOJIOTUSM U OLIEHKA KayecTBa 00pabOTKH MO MaTeMaTHYEeCKUM
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uM. .. HocoBa, 2020. — 14 c. — TekcT : HEMOCpeACTBEHHBIH.

3. Ilonomapes, A.Il. UccrenoBanue moJmMepoB METOJIOM CHHXPOHHOTO TEPMUYECKOTO
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r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecnieyeHue

Haumenosanwue [10 Ne noroBopa Cpoxk neicTBuUS TUIICH3UU
MS Windows 7

Professional(mma  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 1, 135 1 17.09.2007 GeccpoHO
Professional

7Zip cB0OOHO pacrpocTtpansemoe [10 OCCCPOUHO

FAR Manager cB00OAHO pactpocTpansemoe [10 06eccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX H MHPOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
| HasBanue xypca | Ccplika
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ApXUB Hay4yHbIX XypHaioB «HamumoHanbHbIN
3JIEKTPOHHO-MH(OPMAaIMOHHBIH  KoHIopuuymy»|https://archive.neicon.ru/xmlui/
(HIT HOMKOH)

MexayHapoiHas pedeparuBHas u
IOHOTEKCTOBas  CIpaBovHas Oasza mamHbix|https://www.nature.com/siteindex
Hay4YHbIX U3ganui «Springer Naturey
MexayHapoHas 0a3a CripaBOYHBIX M3JIaHHUH 110
BCEM oTpacysM 3Hanuii SpringerReference
MexnyHapoaHas 0a3a HaydHBIX MATEPUAIOB B
o0nacTi (U3MYECKMX HayK W HMHXHHHUPHHTA
MexnyHapoaHas KOJUTCKIIHS HAy4YHBIX
IPOTOKOJIOB TI0 PA3JIMYHBIM OTPAaCIIsIM 3HAHUI
MexayHapoHas 0aza MOJTHOTEKCTOBBIX
JKypHaJIOB Springer Journals
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http://www.springerprotocols.com/

http://link.springer.com/

Mexnyaapogaas edepaTuBHAas "
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MOJHOTEKCTOBAs cOpaBo4yHass 0Oa3a JaHHBIX
MexyHapoaHas HayKOMEeTpHUYecKas

pedeparuBHas M IOJHOTEKCTOBas Oasa manHbIX|hitp://webofscience.com
HayuyHbIx u3ganu «Web of science»
OnekTpoHHbIe pecypcebl oubanoreku MI'TY um.
I.1. HocoBa
Poccuiickass ['ocynmapcTBeHHas OuOinoTexa.
Karanoru
®deepanbHOe TOCYIAPCTBEHHOE OIOKETHOE
YUPEIKICHUE «DenepanbHbIT unctutyt|URL: http://www1.fips.ru/
MTPOMBIIIICHHOM COOCTBEHHOCTH
Nudopmanmonnas cucrema - EnnHoe OKHO
JI0CcTyna K THGOPMAIIMOHHBIM pecypcaM
[Touckosas cuctema Axanemus Google (Google
Scholar)
HamnmonansHas
uadopMaMonHo-ananutuueckas cucrema —(URL: https://elibrary.ru/project_risc.asp
Pocculickuii MHIEKC HAay4YHOI'O IIMTUPOBAHUS
DOnekTpoHHas 0a3a TMEPUOAMYECKUX U3TaHUI
East View Information Services, OO0 «MIBHUC»
9 MaTepuaJibHO-TeXHHYeCKOe 00ecnedeHue TUCIIUNIHHBI (MOTYJIs1)

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

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

URL: http://window.edu.ru/

URL: https://scholar.google.ru/
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MaTepI/IaJ'II)HO-TeXHI/ILIGCKOG oOecrieuenne JUCHUITIIMHBI BKJIFOYACT:

Y4eOHble ayqTUTOPUHU ISl TPOBEACHUS 3aHITUN JIEKIMOHHOro Tumna. OcHalleHue:
MYJBTUMEAUMHBIE CPENICTBA XPAHEHMUS], TIEpeaun U MPECTaBICHU UHPOPMAaLIUH.

Y4eOHble ayAUTOpUM [UIsI TPOBEACHUS MPAKTUYECKUX 3aHSATUN, TPYNIOBBIX U
HHIUBHUIYAJIbHBIX KOHCYHLTaHHﬁ. TCKYHIETO KOHTPOJIA H HpOMe)KYTOIIHOfI arrecraluu.
OcHaleHue: HarJsIIHbIe MaTepuaibl (TaOIUIIbI, CXEMBI, TIAKATHI).

[Tomerenust AJ11 CaMOCTOSATENHHOM paboTHI 00yuaromuxcs. OcHaleHue: IepcoHaIbHbIE
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M ¢ JOCTYIIOM B DJIEKTPOHHYIO
nH(pOPMAITMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCHUTETA.

[Tomemenne [Isi XpaHeHUsT ©  NPOPUIAKTHUECKOTO OOCITY)KHBAaHUS y4eOHOTO
obopymoBanus. OcHalleHWe: CTeUIAXH IS XpaHEHHs] Y4eOHO-HATMSIHBIX MMOCOOM U
y4eO0HO-METOIMYECKON JOKYMEHTAITHH.
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IIpunoxenne 1

6 YueOHO-MeTOoAHYeCKOe o0eceyeHne caMOCTOATEIbHOI PpadoThl 00y4aloIuXCs

[lo  mucummimmae  «HaHOCTPYKTypHBIE — BBICOKOTEMIIEPATYPHBIC  MaTEpPHUAIIbD»
IpeycCMOTpeHa ayAUTOpHAast M BHEAyJUTOPHAS CaMOCTOsTeNbHas paboTa 00yJaromuxcsl.

AynuTopHasi caMoCTOsITeNIbHAsE pabora OOYyYarOIIUXCsl MPEANONaracT BBITOJHCHHE
NPaKTUYECKUX padoT.

BHeayautopHas camocrosTenbHas padoTa OOY4YarOUIMXCs OCYIICCTBISIETCS IyTEM
U3y4YCHUS JIUTEPATYPhl MO0 COOTBETCTBYIOLIEMY pa3Jielly, KOHCICKTHPOBAHUS M BBIOJHCHUH
VH/IMBUTyaJIbHBIX paboT.

IlepeyeHb NpakTHYECKHUX PadoOT

1. IIpaktuaeckas padota Ne 1. Tumsl cTpyKTyp HAaHOMATEPHAIIOB.

2. Ilpaktuueckas padora Ne 2. OCHOBHBIE CBOMCTBA HAHOCTPYKTYPHBIX MAaTEPHAIIOB.

3. [IpakTuueckas padota Ne 3. MeTo/ bl HCCIeI0OBaHUSI HAHOCTPYKTYPHBIX MaTepUasoB.

4. Ilpaktuueckas pabora Ne 4. CpoocoObl TMOJNy4E€HHUS  HAHOCTPYKTYPHBIX
BBICOKOTEMIIEPATYPHBIX MaTEpUaIOB.

IIpumepHbIii NepeyeHb TeM HHAUBUIYAJIbHBIX PadoT

[ToyueHue 1 MpUMEHEHNUE HAHOBOJIOKOH.

Oco6eHHOCTH TPUMEHEHHSI HAHOCTEKOJ.

OO0BEMHBIE HAHOCTPYKTYPHBIE MAaTEpUAIIbI.

HaHocTpyKTypHBIE TOKPBITHS B PA3IMYHBIX OTPACIAX MPOMBIIUICHHOCTH.
Kepamuueckne HAaHOCTPYKTYpHBIE MaTEPHAIbI.

HanocTpyKkTypHBIE METaIIIBI: TIOTY4YEeHUE U CEPhl TPUMEHEHHS.
[Ipon3BOACTBO M MPUMEHEHHE HAHOATIMA30B.

O6siacTi NpUMEHEHUs YIIIepOIHbIX HAHOTPYOOK.

[TepcniekTHBBI HCTIONIB30BaHMS I'padeHa.

10 HanocTpyKkTypHBIE KOMIIO3HIIMOHHBIE MAaTEPHAIIBI.

CoNoO~wWNE

MeToauuecKkue YKazaHusd K BBIINMOJJHEHU IO HHIANBHUAYAJBHBIX paﬁoT

CamocrosTenbHas paboTa CTYyJJCHTOB HAIIpaBIIeHA HA pacIIMpeHue, YIrITyOJeHHe 3HaHUH 1
ycBoeHHe Kypca «HaHOCTpYKTypHbIE BBICOKOTEMIEpAaTypHbIE MaTepUalbl». 3aJaHus JUIsd
WHIMBUAYAIbHOW  pabOTBl  CHOCOOCTBYIOT — Pa3sBUTHIO y  CTYISHTOB  HWHTepeca K
HaY4YHO-HUCCIIE0BaTENIbCKON paboTe. CTyneHThl MOAOUPAIOT CaMOCTOSATENBHO JauTeparypy. s
WHAMBUAYaJIbHON paboTel HeoOXxoaumo mnepepaboratb He MeHee 10 UCTOYHMKOB 10O
paccmaTtpuBaeMoit Teme. CTpyKTypa MOSICHUTENbHON 3allUCKU: TUTYJIBHBIA JIUCT, CO/EpKaHHeE,
BBEJICHHE, OCHOBHAsI 4acTh, 3aKjIl0ueHue, ouonmmorpadguieckuit cnucok. O6bEM paboThI JOIKEH
ObITH HE MeHee 15 IMCTOB meyaTHOro TekcTa. HANBUyanbHYI0 paboTy CTYEHTHI BBIOIHSIOT B
TEUYEeHUE ceMecTpa, OPOPMIIIIOT €€ U 3aIUIIAIOT Ha 3aHSATHH.

Kputepuu onieHuBanHwus:

«OTIIHO»: paboTa BBITOIHSIIACHK CAMOCTOSTEIFHO; MaTepPHal MOA00paH B JOCTATOYHOM
KOJINYECTBE C UCIIOJIIb30BAaHUEM PAa3HBIX UCTOYHUKOB; paboTa odopmieHa ¢ coOmoieHueM Bcex
TpeboBanuil mis opopmiieHus padoT; 3amuTa padOThl MPOBEIEHAa HAa BBICOKOM U JTOCTYITHOM
YPOBHE.

«XopoIo»: paboTa BHITOIHSIACH CAMOCTOATENBHO; MaTepHall OJ00paH B TOCTATOYHOM
KOJINYECTBE C MCIOJIb30BAaHUEM pa3HbIX MCTOUYHUKOB; paboTa oopmieHa ¢ HEe3HAUUTEIbHBIMU
OTKJIOHEHUSIMH OT TpeOOBaHUH st 0popMIIEHHsI padoT; 3almTa paboThl POBEIEHA XOPOIIIO.



«y[[OBJIeTBOpI/ITeJILHO»: paGOTa BBIITOJIHAJIACh C TOMOIIBIO TPCHOAABATCIIA; MaTCpHal
moa00paH B JOCTATOYHOM KOJIMYECTBE; paboTa 0(hopMIIeHa C OTKIIOHEHUSIMH OT TPEOOBaHUH IS
odopmiieHus paboT; 3ammTa paboTHl MPOBEACHA yIOBICTBOPUTEILHO.

«HeynoBneTBOpUTEIbHO»: pad0OTa BHIMOIHSIACH C TIOMOIIBIO MPETIOIaBaTeNs; MaTepUa
nonoOpaH B HEOCTATOYHOM KOIHUYECTBe; pabora odopmiieHa 0e3 cobimtoneHus TpeOoBaHUM;
3alMTa MpoBe/IcHa HEeYTOBIECTBOPUTEIBHO.



IIpunoxenne 2

7 OueHOYHbIE CPeICTBA ISl POBEIeHHsI POMEKYTOYHOM aTTecTallul

a) [lnanupyemble pe3yJibTaThl 00y4eHHs] U OLIEHOYHBbIE CPeACTBA /sl NMPOBeAeHUS
MPOMEKYTOYHOM aTTEeCTALMU:

Kon WNHpukaTop nocTukeHus
WHIUKATOPA KOMIIETCHIINH OueHouHbIe cpeacTBa
ITK-3 Cnoco0eH ocyiiecTBJIATH J1a00paTOPHO-aHAJTUTHYECKOE CONPOBOXK/IeHHE Pa3padoTKu
HAHOCTPYKTYPHPOBAHHBIX BBICOKOTEMIIEPATYPHBIX MaTepPHAJIOB
[1K-3.1 OcyecTisieT Teopernyeckue BONpPOCHI:
KOHTpOJb  cbipbsd M | 1. IloHATHS «HaHOMaTEepUaNb» U «KHAHOTEXHOJIOTHUI.
rotoBoil mpoxykuuu B |2. Knaccudukamuss HaHomarepuaioB mo ¢opme u
IIPOU3BO/ICTBE pa3mepaM YacTHLL.
HaHOCTPYKTYPHBIX 3. Kinaccudukanus HaHOMaTepHaIIOB 110 UX MPUPOJIE.
BbICOKOTEMIEpaTypHbIX |4. OCHOBHBIE THUIIbI 1e()eKTOB HAHOMATEPHAJIOB.
MaTepuasoB 5. OcobGeHHOCTH CTPOEHUSI HAHOKOMIIO3UTOB.
6. Turbl HAHOITOPUCTHIX MAaTEPHUAJIOB.
7. MexaHuyeckue CBOMCTBA HAHOCTPYKTYPHBIX
MaTepHaloB.
8. Ocobennoctu TETTOBBIX CBOWCTB
HaHOMAaTepHaJloB.
9. XapakTepHCTHKa OJJIEKTPOHHBIX, MAarHUTHBIX |
ONITUYECKUX nokasarenen HaHOCTPYKTYPHBIX
MaTepUasoB.
10. Xumuueckue cBoicTBa HAHOMAaTEPHUAJIOB.
11. Tepmuueckuil  aHaaUM3  HAHOCTPYKTYPHBIX
MaTepHaloB.
12. Meronbl AMEKTPOHHOW M MOHHOH MHKPOCKOITHH
JUIS. U3Yy4EHHsI HAHOCTPYKTYP.
13. CniekTpocKoIus HAHOCTPYKTYPHBIX MaTEpUasoB.
14. Knaccugpukanus ~ cnocoOoB  MOdy4YeHHUs
HaHOCTPYKTYPHBIX MaTE€pHAaJIOB.
15. CuHTe3 yriaepoIHbIX HAHOCTPYKTYP.
I1K-3.2 [Ton6upaer IIpakTnyeckne 3a1aHuA:
TEXHOJIOTHYECKHE 1. Ompenenuth TeMIepaTypHble XapaKTEPUCTHKU
pEXHMMBI ITPOU3BOJCTBA | HHHOMATEpUAJIOB IO  IOJYYEHHBIM  KPUBBIM
HaHOCTPYKTYPHBIX TEPMHUUYECKOTO aHATIU3A.
BBICOKOTEMIEPATYpHbIX |2. OnpeaenuTb MapaMeTpbl TEXHOJIOTHYECKOTro
MaTepuajoB peXUMa TOJy4YeHUs HAHOCTPYKTYpHOTO MaTepuana
Ha OCHOBE KOMILJIEKCA €r0 CBOMCTB.
3. [Ipennoxuth BapUaHT MPUMEHEHUS
HAaHOCTPYKTYPHOI'O BBICOKOTEMIIEPATYPHOTO
MaTepuaga HCXOIs M3  ero  CTPYKTypbl H
XapaKTePUCTHK.

0) Ilopsanok mnpoBeaeHHs] MPOMEKYTOYHON ATTECTALMHU, NMOKA3aTeJU M KPUTEPHHU

OIICHUBAHUA:

HpOMe)KYTO'-IHaSI arrecralus 1o JUCHUIIIINHC «HaHOCprKTypHI)Ie BBICOKOTEMIICPATYPHBIC
MaTCpHraJibl» BKIHOYACT TCOPCTHYCCKUC BOIIPOCHI, IMO3BOJJAIOMIUMC OLUCHUTHL YPOBCHL YCBOCHUS
06y'-IaIOH_II/IMI/IC$I 3HaHI/II71, N MPAKTUYCCKUEC 3aJaHHs, BBIABIAIONINEC CTCIICHD C(l)OpMHpOBaHHOCTI/I




YMEHUH U BIaJIeHUH, TPOBOIUTCS B (hOpME IK3aMEHa.

DK3aMeH 10 JaHHOW JUCHUIUIMHE MPOBOAMUTCS B YCTHOH (hopme 1Mo dK3aMEHAIMOHHBIM
OwieraMm, KaXJbli U3 KOTOPBIX BKJIIOUAET JIBAa TEOPETHUYECKUX BOIPOCA U OJHO MPAKTHUECKOE
3aJlaHue.

IMoka3aTeu M KpUTEPUM OLlEHMBAHUS IK3aMeHA:

— Ha OIEHKY «OTJHYHO»  — OOydJarouuics JAEeMOHCTPUPYET BBICOKMHA YpPOBEHBb
c()OPMUPOBAHHOCTH KOMIIETCHIIMA, BCECTOPOHHEE, CHUCTEMATHYECKOe U TIy0OKoe 3HaHUe
y4eOHOro Marepuana, CBOOOJHO BBIMIOJHICT MPAKTHYECKUE 3aJaHUs, CBOOOJHO ONEPUPYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalIUsIX MOBBIIIICHHOW CII0KHOCTH.

— Ha OICHKY «XOpomio» — OOYYaroIIMICAd JIEeMOHCTPUPYET CpPEIHUN YPOBECHB
c(OPMUPOBAHHOCTH KOMIICTECHIIMI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYMUTEJIbHBIE OITUOKH, HETOYHOCTH, 3aTPYAHEHUS ITPH aHAIMTUYECKUX OTIepaIlnsX, TIEPEeHOCe
3HAHUW U YMEHHI Ha HOBbIE, HECTAHAAPTHBIC CUTYAIIHH.

— Ha OICHKY «YAOBJIETBOPUTEJIbHO» — OOYJaIOUTUHCA JEMOHCTPUPYET ITOPOTOBBINA
ypOBEHb CHOPMUPOBAHHOCTH KOMITETEHITHI: B X0JI¢ KOHTPOJILHBIX MEPONPUITUN JAOMYCKAIOTCS
OIMOKH, TIPOSIBISETCS OTCYTCTBHE OTACIBbHBIX 3HAHWH, YMEHUH, HaBBIKOB, OOyJaroIIuiics
WCIIBITHIBACT 3HAYUTEIbHBIC 3aTPYJHEHUS MPU ONEPUPOBAHUM 3HAHUSMU M YMEHUSMH TPU UX
IIEPEHOCE HA HOBBIE CUTYALINH.

— Ha OLICHKY «HEeYA0BJIEeTBOPUTEJIbHO» — O0yJYaIOIMIUICSI HE MOXKET MOKa3aTh 3HAHHS Ha
YPOBHE BOCIPOU3BEICHUS U O0BsICHEHHsI HHPOPMAIUH, HE MOXKET MOKa3aTh UHTEIJICKTyaIbHbIe
HAaBBIKH PEIICHUS MTPOCTHIX 3a7ad.



