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1. UEJHU OCBOEHUS JUCHUIIIMHDBI

Ilenb OCBOCHHUA AHUCHHIUINHBI «TexXHOJIOrMYECKHE OCHOBBL MONMYUCHNHA HAHOCTPYKTYPHBIX

Mmarepuaios H HOKprTHﬁ» — H3YUYCHHUC

OCHOBHBIX CHNCUHHANIBHBIX, @ TaKXeC (i)I/IBI/I‘-ICCKI/IX U

MEXaHHUYECKUX CBOWCTB HAHOMATEPUATOB U HAHOCHCTEM, a TAKXKE TEXHONOrMH MX IONy4YeHHs U
HaHEeCeHHUs B BUJE MOKpbITHH. OOyueHHEe CTYICHTOB HayYHBIM OCHOBaM BLIOOpa HaHOMaTepuasa s
pELUCHUs CMIELHaIbHBIX TEXHMUYECKHX 3a/1a.

3agauu:

— H3YYHTh OCHOBHBIC BUJBI HAHOMATCPHAJIOB H HaHOHOKpLITHﬁ;
— M3YYHUTb COBPEMEHHBIC TEXHOJOIHH, a TaKiKe yCTpOﬁCTBa H HpI/ICHOCOGIIeHPISI A
MMOJIYYEHH A HAHOMATCpHaJloB H HaHOHOKprTI/Iﬁ;
— IIO3HAaKOMHTBCA C (I)HBI/I‘IGCKI/IMI/I 51 (1)I/I3I’IKO-XI/IMI/I'JCCKI/IMI/I OCHOBaMHM TEXHOJIOTHH
MNONYYCHH s HAHOMATCPHAJI0B H HAHOCHUCTCM.

JIMCUMIIInHA

2.

MECTO JIJMCUMIIVIMHBI B CTPYKTYPE OIIOII

«TexHonoruyeckre OCHOBBI IOJYYEHHs HAHOCTPYKTYPHBIX MAaTepuajroB H
IIOKPBITHI» OTHOCUTCS K AUCLUIIHHAM obsi3zarensnol yactu OITOTIT BO.

3. IIJIAHUPYEMBIE PE3YJIIBTATbI ObYYEHUA 110 JUCIUIIJIMHE

[TnanupyeMble pe3ynbTarbl 00ydeHHs 10 AUCLUIUIMHE, COOTHECEHHBIE C IUIAHHPYEMBIMU
pesyasraramu ocBoeHus OITOIT (koMIeTeHUMAMH H HHAMKAaTOPaMH AOCTHXKEHHS KOMIETEHIUH )

®dopmupyembie

[Inanupyemeble pe3ynbTaTbl 00y4eHHUs 10 JUCHUIUIMHE, B
COOTBETCTBUH C MHJUKATOPOM JOCTHIKEHUsI KOMIIETEHIINY

noTpebHOCTAM
MPOU3BOACTBA W
pa3pabarbiBaTh
creLHalbHble
METOUKH.

NpPOU3BOACTBAa M paspabarbiBaThb
CreLHaibHbie METOAHKH

CrieuraJbHbIC METOAUKH

[K-4.3. Bnaneer
HaBbIKaAMH

cTaTucTHYeckol  oOpabotku W
aHanu3a pe3yabTaToB
UCCIIE10BAHUI,

(hOpMYANpPOBAHHMA  BLIBOAOB W
3AKJTFOUCHHI, oopmIIeHHS

OTUYETHOM 10 KYMCHTALIUH

Biiageet HaBblkaMu
CTAaTUCTHYECKOMN
aHanun3a

0o6paboTku W
pe3y/nbTaToB

MCCNIEAOBAHUHI, (HOpMYNUpOBaHHUS
BBIBOAOB " 3aK1I04EHHH,
odopmiieHus OTUETHOM

JAOKYMEHTaUuHuu

KOMIIETEHLHH HaunmeHnoBaHue
HMuaukarop nocTHKeHUs
(x00, OLICHOYHOT'O
KOMIIETEHIIHH Pesynerarel 00yuenus no
cooepoicanue CpeAcTBa
(K00, cooeporcanue JUCLUNIMHE
KOMNEemeHyuu)
unouramopd)
[MTK-4. Cnocoben | [1IK-4.1. 3HacT MeToab! aHanuza | 3HaeT  METOAbI  aHa/lIM3a W TecToBble 1
OpraHH30BaTh " 00paboTku pesynbTatoB | 00paboTKK Pe3ybTaToOB |  KOHTPOJIBHBIE
npoBeeHHe 3KCNEPUMEHTOB, npaBuia | 3KCMEPHMEHTOB, npasuia BOTPOCHI
~ - >
aHanu3a 1 | oopmieHus OTYETHOH | opopMIeHUs OTYETHOH PE3YNETATEI
aHaIM3UPOBATD JOKYMEHTALKU, BIJIIOYAS | JOKYMEHTaUMH, BKJIIOUAs
BBIITOJIHEHUSA
CTPYKTYpY HOBbIX | TpeboBaHHs I'OCT u | TpeboBanus ['OCT M| naKTHYCCKHX
MarepHa’os, HOPMOKOHTPOJISIO HOPMOKOHTPOJIS10 P 8
azanTUpoBaTh [K-4.2. Ymeer ananusupoBaTb | YMeeT aHaAU3UPOBATh CTPYKTYpY 3alaHuH
METOUKH CTPYKTYPY HOBbIX MAaTEPHAJIOB; | HOBbIX MaTepUAIOB; aaNTHPOBATh
HCCIEA0BARUACBO | aaanTHpPOBaTh METOAMKH | METOAMKH HCCAELOBaHHS CBONCTB
ACTB  MaTepuasloB | ucclielOBaHUs CBOWCTB | MaTepHaJIoOB K  MOTPeOHOCTAM
K MaTepHanoB K MOTpeGHOCTAM | MPOM3BOACTBA M  pa3pabaThbiBaTh

ik




4. OFbEM U CTPYKTYPA JUCHHUIIJIMHBI

TpymoeMKOCTh AUCHUILIUHBI COCTABIIAET 5 3aYETHBIX €JUHHUIIBL, 180 gacos.

Temaruueckuil mjiaH

dopma 00yueHns — ouHast
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1 | Paznenl | 6 1-3 2 2 - - - -
2 | Pazpen2 | 6] 4-5 4 4 - 33 - PeliTuar-xontpouns 1
3| Pagmen3d | 6] 6-7 2 2 - - - -
4 | Pazpend | 6| 8-9 2 4 - 33 2 PelTHHT-KOHTpOb 2
5| Pazmen 5 | 6| 10-11 4 4 - - 2 -
6 | Pazgen6 | 6| 12-13 4 2 - 33 - PelTUHI-KOHTpOJIB 3
Bceero 6] 1-18 18 18 - 99 | 4 JK3aMeH

Coaepmalme JEeKHHOHHBIX 3aHSTHI 11O AACIHIIJIMHC

Pasnen 1. Beenenue. Knaccugpuxanus AucriepeHbIX 4acTull.
Tema 1.1. Knaccudukanust IUCIEPCHBIX YACTHUIL TIO arperaTHOMY COCTOSIHHIO.

Tema 1.2. Knaccuduxanns aucnepcHuIX 4YacTHILL [0 pa3Mepam.
Tema 1.3. Knaccu¢pukauus IMCHEPCHBIX YaCTHI] 110 MEPHOCTH.
Paznen 2. Cnocobsl nosyyeHnss HaHOPa3MEPHBIX MaTepHUalioB.
Tema 2.1. MeToap!l MEXaHUYECKOTO AUCHIEPIUPOBAHMSL.

Tema 2.2. MeTozb! HpU3HUECKOT0 JUCIIEPrUPOBaHHS.
Tema 2.3. MeTonbl XUMHUECKOrO AUCNEPTUPOBAHMUSL.

Tema 2.4. buonoruyeckne noaxo/bl K [TOJIYHCHHUIO HAHOPAa3MEPHBIX MaTCpHUaioB.

Tema 2.5. CriocoOb! KOHCOJIMAIMKY HAHOPA3MEPHBIX [TOPOILIKOB.

Paznen 3. OU3HKO-XUMHUYECKHE OCHOBBI HONY4YEHUS HAHOCTPYKTYPHBIX MaTepHasioB.
Tema 3.1. @opmupoBaHKHe HAHOMATEPHATIOB 110 MEXAHU3MY «CHH3Y-BBEPX)
Tema 3.2. PopMupoBaHHEe HAHOMATEPHATIOB 110 MEXAHU3MY «CBEPXY-BHHU3Y.

Paznen 4. PazmepHble 3aBUCHMOCTH CBONCTB HAHOMATEPUATIOB.

Tema 4.1. OcobeHHOCTH TEPMOANHAMUYECKHX CBOHCTB HaHOCPE/I.

Tema 4.2. CTpyKTypa HaHOpa3MepHBIX MaTepHaJIOB.

cew i



05,

Tema 4.3. XapakTepHCTUKH JUCTIEPCHOCTH HAHOMATEpHaoB.
Tema 4.4. [loBepXHOCTB, IpaHuLibl, MOP(OIOrUsl HAHOMATEPHAJIOB.
Tema 4.5. DnekTpUUYECKUE CBOICTBA HAHOMATEPHATIOB.
TeMma 4.6. GeppoMarHUTHbIE XapaKTEPUCTUKH HAHOMATEpHasoB.
Tema 4.7. OcoOEHHOCTH TEIIOBBIX CBOKMCTB HAHOMATCPHATIOB.
Tema 4.8. OnTu4eckHe XapakTePUCTHKU HAHOCPEN.
Tema 4.9. Jluddyzust B HaHOMaTepHaax.
Tema 4.10. XpMHuUeCKHE CBOMCTBA HAHOMATEPHUAJIOB.
Tema 4.11. Mexannueckue xapakTepUCTHKH JMCIIEPCHBIX CPEL.
Pazgen 5. MeTob! M3yueHUs CBOMCTB HAHOMATEPHAJIOB.
Tema 5.1. Mccnenopanue pasMepHbIX XapaKTEPUCTHK.
Tema 5.2. OnpeneseHue 21EMEHTHOTO COCTaBa.
Tema 5.3. Onpenenenue GpazoBoro cocraga.
Tema 5.4. MeTonsl H3y4eHUS HOBEPXHOCTH.
Pasnen 6. Mcrions3oBaHHe HAHOMATEPHATIOB B IPAKTHUECKOH ACATENILHOCTH.
Tema 6.1. [IpumeHeHHe HaHOMATEPHAJIOB B [POMBILIJIEHHOCTH.
Tema 6.2. Wcrionb30BaHne HaHOMATEPUANIOB B OMOJOTHHH ¥ METUIHHE.

Couepmamle INPAKTHYCCKHX 3AHATUH MO0 AHCUHUILIHHE

Pazaen 2. Crioco6b1 moslydyeHus HAHOPa3MEPHBIX MaTepHaloB.
Tema 2.1. MeToabl MEXAHUYECKOTO AUCNIEPIHPOBAHUSL.
Conepxanune NpakTHYECKUX 3aHATHH. i

W3yuenne MeTo10B MEXaHUUECKOTO IMCIIEPIrHPOBAHUS MATEPUANIOB
Tema 2.2. Metonbl Gpu3HyecKoro AUCIEeprupoBaHusl.
Conepr:kaHue NpaKTUYECKUX 3aHATHH.

M3yuenue meTo1oB (PU3NUECKOTO JHCIIEPrUpPOBAHUS MaTepyalioB
Tema 2.3. Metonbl XMMHUYECKOTO AMCTIEPrUPOBAHMSL.
Cognepkanue NpaKTHYECKUX 3aHATHH.

H3yuenue METOI0B XHMHUECKOIO JHCIIEPrHPOBaHUS MaTepUaoB

Tema 2.4. buonornueckye moixobl K [MOJIYHYCHHUIO HAHOPa3MEPHbIX MarcpHajoB.

Coaep)xaHue MPaKTHUECKHX 3aHSTHIA.

N3ydenune OMONIOTHYECKMX METOIOB MTOJYUYEHHs] HAHOYACTHIL.
Tema 2.5. CnocoObl KOHCOMUAALMH HAHOPA3MEPHBIX TIOPOLIKOB.

Coaeprxanue NMPaKTHUECKHUX 3aHATHI.

H3yyenue criocoboB nonyvyeHus MaKpou3Aenit U3 HaHOMaTepUasoB.
Paznes 5. MeToabl u3yueHHst CBOMCTB HAHOMATEPHAIIOB.

Tema 5.1. MccenenoBanne pasMepHBIX XapaKTEPUCTHK.
ConepxaHue NPaKTHUECKUX 3aHSTHI.

H3zyyenue MeTonoB uccae10BaHus CBOHCTB HAHOMATEPUAJIOB.
Tema 5.2. Onpenesnenue 21eMeHTHOTO COCTaBa.

Conepxanue NpakKTUYECKMX 3aHATHH.

H3ydenune METOIOB HCCIEIOBAHMS CBOHCTB HAHOMATEPHAIOB.
Tema 5.3. Onpenenenue ¢pa3zoBoro cocrasa.

Conep:kaHue MpakTHUECKUX 3aHSTHH.
H3yyeHue MeTon0B onpe/esienus (pa3oBoro cocTasa CILIaBOB.
Tema 5.4. MeTozb! U3y4eHUs TOBEPXHOCTH.




ConxeprkaHue NPaKTHYECKUX 3aHATUH.
M3yueHue METOIOB HCCIIEOBAHHUS IOBEPXHOCTH U3IEINH U3 HAHOMAaTepHAaJIoB.

5. OHEHOYHBIE CPEACTBA AJIsd TEKYIIEI'O KOHTPOJISI YCHHEBAEMOCTH,
IMPOMEXKYTOYHON ATTECTAIMMA IO UTOIAM OCBOEHHUS AHCHUILIMHBI
U YYEBHO-METOJUYECKOE OBECIHEYEHUE CAMOCTOSITEJBHON PABOTBI
CTYAEHTOB

5.1. Tekymuii KOHTPOJb YCIIEBACMOCTH
Borpocs! k peHTHHT-KOHTpOmO 1

Hanomarepuasibl. HaHoTexHonoruu. 3aaa4n HaHOTEXHOJIOTUH.

OCco0EHHOCTH HAHOMATEPHAIOB.

OCHOBHbIE TPUYMHBI HHTEPECA K HARHOMATEpHAaJIaM.

Knaccudukanus BeulecTs 1 MaTepHaIoB N0 pa3Mepy YacTHILI.

Knaccudukanus HaHoMarepranoB B 3aBUCUMOCTH OT XapaKTEPHOIO pa3Mepa.

Knaccupukanus MaTepualos [10 CTPYKTYPHBIM IIPU3HAKaM.

Hanouactuusi: Hanoxmactepel. Hanokpucramnsl.  @ymnepensl.  HanoTpyOxm.

Cynepmosexynbl. buomosekyinbl. Munesuisl. JIMmocome.

8. KonconuaupoBaHHble  HaHoMarepuasibl:  HaHOkpHCTaUIM4ecKHe  MaTepHUalibl.
Oymeputbl.  DoTOHHBIE KpUCTaulbl. CIOMCTBIE HAHOKOMNO3WTHL Marpuuxsie
HaHOKoMIIO3UThl. HaHonopucteie Matepuaiiel. Hanoasporenu.

9. Hanomucnepcun: Hanonopowmku. Hanocycnensnn. Hanosmynecuu. Hanoaspo3zonu.

10. Knaccugukaius AUCIIEPCHBIX CHCTEM 0 arperaTHOMY COCTOSHHUIO.

11. 3omu. Asposonu. l'enm. [opomku.

12. Yactuna. Amtomepal. Arperar.

13. Kitaccugurkaiinst IMCIEPCHBIX CHCTEM 110 pa3Mepam.

14. Knaccudukauust HaHOMATepyajoB IO TE€OMETPUYECKOH ¢opMe U pasMEpPHOCTH
CTPYKTYPHbBIX 2)1€MEHTOB.

15. Knaccuukauust AMCIIepCHBLIX CHCTEM 110 MEPHOCTH.

N kWD

Bonpocsl k peHTHHT-KOHTPOIO 2

OcHoBHbIe TpeOOBaHKSs K METOJIaM [10JTyYeHHs HAHOMATEPHAJIOB.

Knaccudukanus HAaHOTEXHOIOTHH.

CnocoObl noy4eHust HaHOpa3MepHbIX MaTtepuaioB (o0uias KiaccuuKalus).

OcHoBHbIe TpeGOBaHMs K METO/IAM ITOJIyYEHHs] HAaHOMATePHAJIOB.

MeToznbl MEXaHHYECKOro JucrnepruposaHusi. IlonyueHue HaHOMaTepHallOB MEXaHHYECKHM
usMensueHueM. [IperMylecTBa U HeOCTaTKH METOAA.

Nk

6. MeToabl  MEXAHWYECKOro  AMcneprupoBasus. MeToapl MHTCHCHUBHOH — IIACTHYECKOM
neopmanuu (M), [permyiecTna 1 HELOCTATKH METOAOB. ‘
7. MeTobl MEXaHH1eCKOro aucrnepruposanus. [loyuyeHre HaHOMaTepHAlOB MEXaHHUECKHM

BO3AEHCTBHEM pa3NuuHbIX cpeid.  llpenMyuiectBa u  Hemocratkm MeTofioB. KaBuTanunoHHO-
THAPOAHMHAMUYECKUH MeTod. M3MmenbueHue yabTpa3ByKoM.

8. MeToasl MexaHUueckoro jucriepruposanusi. [lonydyenue HaHoMarepuanoB MeXaHUYECKUM
BO3ACHCTBHEM pa3NHUHbIX cpeld. llpeumyliecTBa M HEAOCTATKH METOAOB. BUOpanMOHHBIH METOZ.
YaapHo-BosHOBast 06paboTka. JeTonalMoHHBIH CHHTES.

9. Metoabsl  (usnyeckoro agucnepruposanus. llonydenwe HaHOMaTepuanaoB pacnbUIEHHEM
pacniaBoB. [IperMyliecTBa 1 HETOCTATKH METOMIOB.

10.  Meroas! (pusudeckoro gucnepruposanud. Iloayuenne HaHOMaTeprUanoB METOJOM HCTIAPEHHUS-



KOHACHCALNH. HpeI/IMyHleCTBa H HENOCTaTKu MCTOAOB.

11.

MeTtoasl Cl)PIBH‘I@CKOFO JUCHECPIrupoOBaHus. HonyquHe HaHOMATCpHajJioB M0 BaKyyM-

cyOnuMaoHHOH TexHosorun. [penmyiecTsa u HEIOCTATKU METONOB.

12.

MeTtoabl (bPI3I/I‘-IeCKOFO JAUCTICPIrUPOBAHHUA. HOHy‘I@HI/IC HaHOMAarcpuajoB € HUCIIOJb30BAHHCM

TBepaoa3HbIx mpespatienuil. [IperMyliecTsa 1 HEIOCTATKH METOMIOB.

Bormnpockl K pedTHHI-KOHTPOIIO 3

1. HOH}’HGHH@ HaHoMarcepuaioB ¢ HCHOJIB30BAHUCM XUMHUHYECCKHUX peaKHI/Iﬁ — METOAbI OCaXJICHHUA
U COOCaXOCHHUs, NMPCUMYLIECTBA U HEJA0CTATKU.

2.

PN

9.

10.
11.
12.
13.
14.

15

20.

21.
22.

23.
24.

[TonydeHne HaHOMaTEpHAIOB C HCIMONB30BAHUEM XUMMUYECKHX peakluid — Meron
BOCCTAHOBJICHUS, IPEHMYILECTBA U HEIOCTATKH.

[TosryyeHne HAHOMATEPHAJIOB € MCIIOJIB30BAaHUEM XHMHYECKUX PEAKIMH — METOX ra3odasHbIxX
XHMHYECKHX peakiinil, IPeUMYIIeCTBa U HEJOCTATKH.

[Monyyenue HaHOMAaTepHaOB EKTPOXUMHUYECKUMH  METONAMHM, TIPEHMYIIECTBa H
HEJIOCTaTKH.

[MosyyeHne HaHOMATEPUANIOB IIYTEM COUYETAHUS XUMHUYECKHX M (DM3NUECKUX NpEeBpallCHIH.
BHooruueckue moaxo/ibl K NOJIyHeHHIO HAHOPa3MEPHBIX MaTepHaIIOB

Cnioco6bl KOHCONHAALMH HaHOPa3MEPHbIX NOPOIIKOB -IPECCOBAHHUE.

Criocobb1 KOHCOMU QLMY HAHOPA3MEPHbBIX NIOPOLIKOB — CIIEKaHHe.

CriocoGbi KOHCOTHAALMK HAHOPA3MEPHbBIX MOPOLUKOB -IPOKATKa.

Crnoco0Ob! KOHCOMIALMH HAHOPA3MEPHBIX IIOPOLIKOB — 3KCTPY3HSL.

OCHOBHbIE THIIBI CTPYKTYP HAHOMAaTEpPHAJIOB.

PasmepHas 3aBUCHMOCTL CBOHCTB HAaHOMAaTepHanoB - Pa3oBEIe MpeBpalieHus.

Pa3mepHas 3aBrcHUMOCTb CBOHCTB HaHOMaTepuanos — KnHeTH4ecKne cBoMCTRa.

Pa3MepHast 3aBUCHMOCTb CBOHCTB HAHOMATEPHAIOB — DNEKTPUYCCKHE CBOMCTRA.

. PasmepHast 3aBHCHMOCTL CBOHCTB HAHOMATEPHAIOB - MarHUTHBIE CBOHCTBA.
16.
17.
18.
19.

Pa3mepHast 3aBUCMMOCTDb CBOMCTB HAaHOMATEpUaoB - MexaHH4ecKue CBOHCTRA.

Pone nedexros, Boznukaromnx 8 HM Bereacteue ocobeHHOCTEH METOAOB MX MOJTYUYCHHUS.
[IpumeneHre HAHOPA3MEPHBIX MAaTePHAIIOB - MeTaluIMYECKUE HAaHOMAaTEPHAIBL.

[lpiMeHeHue  HaHOpasMepHBIX — MarepuanoB -  KoOMIIO3MLIMOHHBIE — MarepHaibl ¢
HAHOPa3MEPHBIMU YaCTUIAMHU U OTAEJIbHBIMU CIIOSIMH.

IIpuMeHeHne HaHOPA3MEPHBIX MaTepuanos - KepaMudeckne marepuansl B HAHOCTPYKTYPHOM
COCTOSIHHMU.

[IpuMeHeHne HanopasMepHbIX MaTepuaioB - [TpON3BOACTBEHHBIE TEXHOIOTHH.

IlpuMenenne HaHopasMmepubiX MarepHanoB - Co3gaHue 3allUTHBIX, JEKOPAaTHBHBIX U
HU3HOCOCTOMKHX NMOKPBLITHH.

[IpuMenenne HaHOpasMEPHbIX MATEPUAOB - DJIEKTPOHHAA U 3IEKTPO-MarHUTHasA TEXHHUKA.
[IprMenenne HaHOPa3MeEpPHbIX MATEPHAIoB - MCob30BaHNE HAHOMATEPHAJIOB B OHOJIOTHH U
MEMLIHHE, ' '

5.2 HpOMC“ll\"yTO‘ll‘laSl arrecrauus 110 HTOraM O0CBOCHUSA JUCIHMITJIIMHBI - 3K3aMEH.

S el

KonTpo/ibHbIe BONpPockl K 3K3aMeHy

Hanomarepuansl. HanotexHonoruu. 3agadyn HaHOTEXHOJIOTHH.

Oco0eHHOCTH HAaHOMATEPHAJIOB.

OcHOBHBIE TPUYKMHBI HHTEPECA K HAHOMAaTepHanam.

Kraccuguxauys BeIeCTB ¥ MaTePUAIOB MO pa3sMepy YacTHIL.
Knaccuduxanng HaHOMaTepHaios B 3aBUCMMOCTH OT XapaKTEPHOTO pa3mepa.
Knaccuduxains MaTepuasoB 110 CTPYKTYPHBIM IIPH3HAKaAM.



7. Hanouactuus: Hanoxmactepsl. Hanokpucramnel. ®ynnepensl. HanotpyOku. CynepMoneKyisl
Buomonekyibl. Mutiesuibl. JInnocomsl, _

8. KonconuaupoBanuble HaHomarepuanbl: Hanoxpucrajnuueckue Marepuanbl.  DylepHTEL
doronnple KpucTaibl. CAOUCTbIE HAHOKOMITO3UTBL. MarpuuHble HaHOKOMNO3UTHL. HaHomopucThie

Mmarepualibl. HaHoasporesu.

9. Hanomucnepcuu: Hanonopoiuku. Hanocyenensun. Hanosmynscun. Hanoasposonu.

10. Knaccudukanus qUCOEepPCHbIX CUCTEM I10 arperaTHOMY COCTOSHHIO.

11. 3omu. Aspozonu. I'enu. [loponiku.

12. Yacrtuua. Arnomepar. Arperar.

13. Knaccuduxaliusi AMCOEPCHBIX CUCTEM 110 pasMepaM.

14. Knaccudukannsi HaHOMAaTepHaloB HO I€OMETPUYECKOH (opMe U pa3sMEPHOCTH CTPYKTYPHBIX
3JIEMEHTOB.

15. Knaccuduxauus AUCIEPCHBIX CUCTEM N0 MEPHOCTH.

16. OcHoBHble TpeOOBaHUs K METOJaM I10J1y4CHHS HAHOMATEPHAJIOB.

17. Knaccudukauusi HAHOTEXHOJIOIHH.

18. Criocofbl nojyueHHst HaHOpa3MepHbIX MaTepHanoB (00Las knaccubuKanus).

19. OcHoBHbIe TpeOOBaHHS K METO/1aM MOJyYeHHS HAHOMATEepHAJIOB.

20. MeTtoapl MexaHH4eckoro jucrepruponanus. [logydyeHne HaHOMaTepHaIOB MeXaHHYECKHM
u3MenpueHueM. [IpenmyuiecTBa 1 HEJOCTaTKH METO/A.

21. MeToabl MEXaHUYECKOTo AUCIIEPrUpoBaHus. MeTonbl HHTEHCHBHOM MuacTuyeckoi nedopmanuu
(UTLH). [Ipenmyiuectsa u HEROCTATKH METOOB.

22. Metoapl MexaHWYecKoro aucneprupopaHus. llonmyvyeHue HaHOMaTepHalloB MEXaHHYECKHM
BO3JCHCTBHEM pa3iuuHbIX cpeld. [lpeuMyuiectBa M HeAOCTaTku MeToAoB. KaBHTallMOHHO-
THAPOIMHAMHUYECKHH MeToA. M3merbueH e yabTpa3ByKoM.

23. Meroipl MeXaHWYecKoro aucrepriponanus. [losgydyeHue HaHOMAaTEpHAIIOB MEXAHUYECKHM
BO3JCHCTBUEM pa3nuHbIX cpeil. [IpenmMyllecTBa M HEROCTaTKH METONOB. BuOpauuoHHBINH MeTo.
YnapHo-BoJiHOBast 0OpadoTka. JleToHauMOHHBIA CHHTES.

24. Metoabl  dusuueckoro aucriepruposanus. [lomydenne HaHOMaTepHaloOB  pacHbUICHHEM
paciuiaBoB. [IpeumyliecTBa U HEAOCTATKH METOAOB.

25. Metroab! ¢usuueckoro aucnepruposanus. Ilonyuenne HaHOMarepuasloB METOIOM HCHAPEHHUS-
KOHAEHcaluu. [IpenmyliecTsa U HEIOCTATKY METOAOB.

26. Mertoast (usuueckoro aucneprupopadud. IlonydeHue HaHoMaTepHanoB 10 BaKyyM-
CcyonuManuoHHOH TexHoaoruu. [lpenmyinecTBa U HEAOCTAaTKH METOJIOB.

27. Mertoabl ¢Qusuueckoro aucreprupoBanus. llomyueHne HaHOMAaTepUasoB ¢ HCIOJB30BAHUEM
TBepaohasHbIX npeBpamieHuid. [IpernmyliecTsa 1 HEIOCTATKH METO/OB.

28. [lonyueHue HaHOMATEpUanoB ¢ MCIONb30BAHUEM XUMHUYECKUX PEaKLMHi — METOIbl OCAXICHHUS U
COOCAXKJSHHS!, MPEUMYILECTBA U HENOCTATKH.

29. TlonyuyeHHe HAHOMATEpHalOB C  MCIOJB30BAaHHUEM  XMMHUYECKUX peakuud —  MeTox
BOCCTAHOBJICHUS, IPEUMYIIIECTBA U HEJOCTATKH.

30. TlonyueHue HaHOMAaTEpHalOB C MCMONL30BAHMEM XMMHUYECKHUX peakiMid — MeToxn ra3oasHbIX
XHMHYECKHX PeakUMil, TpeuMyILecTBa U HeJ0CTaTKHU.

31. TNonyueHue HAHOMATEPHATOB YICKTPOXUMHUYECKUMH METOJAMH, NPEUMYLIECTBA H HEJOCTATKHY.
32. TlosnyyeHue HAHOMATCPHAJIOB IIYTEM COYETAHUS XMMHUYECKUX U (PH3MUYECKUX NpeBpallCHHH.

33. Buosordueckue 1oxo/ bl K Mojay4eHHI0 HaHOpa3MEpHBIX MaTepUaoB

34. CnocoObl KOHCOJIMAAUHMY HAHOPA3MEPHBIX NMOPOLIKOB -[IPECCOBAHHE.

35. CriocoObl KOHCONMIALNM HALOPA3MEPHbIX MOPOLIKOB - CIIEKAHUE.

36. CriocoObl KOHCOHIAMH HAaHOPa3MEPHBIX NIOPOLIKOB -ITPOKATKA.

37. CniocoObl KOHCOIMAALKHH HAHOPA3MEPHBIX TTOPOLIKOB - IKCTPY3usl.

38. OCHOBHbIE TUIIbl CTPYKTYP HAHOMATEPUAJIOB.
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39. Pone nedekros, BozHuKaromux B HM BenencTene 0coOGEHHOCTER METOIOB KHX NOTYyYEHHS.

40. TNpuMeHeHHE HAHOPA3MEPHBIX MAaTEPUAIIOB - MeTalln4ecKue HaHOMaTepUaibl.

41. TpuMeHeHre HaHOPa3MEPHBIX Marepuaos - KOMIIO3MUIHOHHbBIE MaTepUallbl ¢ HAHOPa3sMEPHBIMU
YAaCTHIAMU U OTAEJIbHBIMH CJIOAMH.

42, TlpuMeHeHHEe HAHOPA3MEPHBIX MaTepHaloB - I(epaMmeCKne Marepuasnsl B HaHOCTPYKTYPHOM
COCTOSHUH.

43. TlpumeHeHHE HAHOPA3MEPHbIX MATEPHanoB - [IpOM3BOACTBEHHEIE TEXHOIOIUH.

44, TlpumeHeHue HaHopasMepHbix MarepuanoB - Co3gaHMe 3alUMTHBIX, JEKOPAaTHBHBIX U
HU3HOCOCTOMKHX ITOKPbITHH.

45, TlpuMeHeHHE HAHOPA3MEPHBIX MATEPHANOB - IEKTPOHHASA U JJIEKTPO-MarHUTHas TEXHUKA.

46. TlpuMeHeHue HaHOpa3MEPHbIX Marepualos - kcnonb3oBaHME HAHOMATEpUAJOB B OMOJIOTHH M
MEJHULHHE. ‘

5.3. CamocTrosTe/bHas paboTa 00y4alolerocs.

CamocrositesibHas pabota BKJIIOHAET B ce0s ciefyromue BHAbI paboThl CTYAEHTOB: pabota ¢
NEKUHOHHBIM MAaTepuaiioM, [OJAroTOBKAa K JabopaTopHBIM paboTaM, IOArOTOBKA K 3K3aMeEHY,
MIOArOTOBKA pedeparoB v Mpe3eHTauum.

TemaTnka caMmocToATeIbHOMH pedepaTuBHOI padoTHI CTYIEHTOB

Pasnen 2. CriocoObl MoJIyYeHU s HAHOPA3MEPHBIX MAaTEPHAJIOB.

Tema 2.1. MeToibl MEXAHHYECKOIO AUCTIEPrUPOBAHUA.

Tema 2.2. MeToab! (U3MUHECKOrO AUCIEPrUPOBAHUS.

Tema 2.3. MeToibl XUMHUECKOI'O JIMCIIeprupOBaHusl.

Tema 2.4. buosiornyeckue noaxoAsl K I10J1y4EHHIO HAHOPa3MEPHBIX MaTepHAIIOB.

Tema 2.5. CniocoObl KOHCOIMIALHA HAHOPA3MEPHBIX NOPOILUKOB.
Pazpnen 3. OU3HMKO-XUMHUYECKHE OCHOBLI [10JIyYEHUSI HAHOCTPYKTYPHBIX MAaT€PHAJIOB.

Tema 3.1. PopMHpOBaHHC HAHOMATEPHATIOB 110 MEXAHU3MY CHU3Y-BBEPX»

Tema 3.2. @opmupoBanne HAHOMaTEPUAJIOB [I0 MEXAHHU3MY «CBEPXY-BHH3Y.
Paznen 4. PazmepHble 3aBUCHMMOCTH CBOMCTB HAHOMATEPHAJIOB.

Tema 4.1. OcoOeHHOCTH TEPMOAMHAMUYECKUX CBOMCTB HAHOCPE/L.

Tema 4.2. CtpykTypa HaHOpa3MEpPHBIX MaTepUaos.

Tema 4.3. XapakTepHCTHKH JINCIIEPCHOCTH HAHOMATEPHAJIOB.

Tema 4.4. [loBepxHOCTE, I'panHuilbl, MOP(HOJIOrHs HaHOMATEPUaIoB.

Tema 4.5. DnexTpryeckue cBOHCTBa HAHOMATEPHAJIOB.

Tema 4.6. DeppomMarHuTHbie XapaKTEPUCTUKH HAHOMATEPHAJIOB.

Tema 4.7. OcoOeHHOCTH TENNOBLIX CBONCTB HAHOMATEPUAJIOB.

Tema 4.8. OnTHUECKUE XapAKTEPHUCTUKH HAHOCPEL.

Tema 4.9. Iu¢¢y3us B HaHOMaTepHanax.

Tema 4.10. Xumuueckue cBOHCTBa HAHOMATEPHUATIOB.

Tema 4.11. Mexannueckne XxapakTEPUCTUKH JAUCIIEPCHBIX CpEl.
Pazpen 6. McnonbzoBaHue HAHOMATEPHAJIOB B IPAKTHUYECKON €S TENbHOCTH.

Tema 6.1. [IpumeHeHHe HaHOMATEPHAJIOB B IPOMBILIIJIEHHOCTH.

Tema 6.2. Mcnonb3oBaHMe HaHOMATEPHAIOB B OMOJIOTHUH U MEIULIMHE.

®ong  ouenounblx Marepuasios  (POM) ans  npoBeneHHs  arTecTaldd  YPOBHSA
copMHPOBAHHOCTH KOMIIETEHUHH OOyyarolMXCcs [0 AUCLUIIMHE OG(OpPMIISETCS OTHCIBHBIM
JIOKYMEHTOM.




6. YHEBHO-METOANYECKOE H HHOPOPMALIMOHHOE OBECIHIEHEHHUE
AUCUUITJINHDbI

6.1. KuuroodecrneueHHoCTh

HanMeHoBaHue UTEpaTypbl: aBTOP, Ha3BaHHE, BUJ{
W3JIaHUsl, H31aTesbCTBO

Ton
U3JIaHUs

KHUT'OOBECITEYHEHHOCTD

Hanu4ue B anekTpoHHOR
6ubmorexke Bal'y

OcHoBHas juTteparypa*

l. PookonkoB JI.M. Haxomarepuaner: ydyeOHoe
nocodue/ Pepxonkor [1.W., JIésuna B.B., JI3un3urypu
3.JI.— DIexTpoH. TEKCTOBble JlaHHble.— M.:
BUHOM. JlaGoparopus 3nanui, 2014.— 366 c.

2014

http://www.iprbookshop.ru/4593.

2. Bumass I1.A. Hanomarepuanosejenue: ydeOHOe
nocobue/ Butsisb [1LA., Ceuaynosny H.A., Kyuc JI.B.
—  DJEKTPOH.  TEKCTOBLIC  JIaHHbIC.—  MHMHCK:
Beumsiiinas wkosa, 2015.— 3512 ¢.

2015

http://www.iprbookshop.ru/35501

3. Amnzapuesckud P.A. OcCHOBb HaHOCTPYKTYPHOTO
MarepuanoBeleHus. Bo3moxHocTH W npobnembl /
AnznpueBckuil P.A.— DneKTpoH. TEKCTOBbIE JlaHHBIE.
— M.: BMUHOM. Jlaboparopus 3nanui, 2014.— 253 ¢

2014

http://www.iprbookshop.ru/4575.

JlonosHuTEIbHAS TUTEPATYpa

1. TeXHOJOTHH KOHCTPYKLIMOHHBIX HAHOCTPYKTYPHBIX
MarepualioB U MOKpeITUi: MoHorpadus/ [1.A. Burasp
[4 Ap.].— DAeKTpOH. TEKCTOBbIC JaHHbIe.— MHHCK:
Bbenopycckas nayka, 2011.— 283 c.

2011

http://www.iprbookshop.ru/12322

2. Pyncxoit AN HanocrpykrypupoBannbie
MeTaulnueckue  marepuanny/  Pyackodn  A.M—
DJIEKTPOH. TekcToBble HaHHble.— CI16.: Cankr-
[etepOyprckuii  MOJUTEXHUHMECKHH  YHUBEPCUTET
[lerpa Benukoro, Hayxa, 2011.— 270 c.

2011

http://www.iprbookshop.ru/43958

3.Jonosun 1O.M. Ocnosbl Hanorexnoiorui/ 1oJI0BUH
FO.M.— Dnexkrpoil. TCKCTOBbIC JAaHHBIC,— M.:
MamunHocTpoeHue, 2012.— 656 ¢,

2012

http://www.iprbookshop.ru/18532




6.2. llepuoanueckne u3lanus
Kypuaibl «Bornpocel Marepuanosenenus», «MarepuanoBeieHUe).

6.3. Uurepuer-pecypcenl
www.materialscience.ru,
http://xn--80aagiccszezsw.xn--plai/

https://www.crys.ras.ru/

7. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JINCUHUITJIMHBI

Jins peannsaunu JaHHOH JMCUMIUIMHBI UMEIOTCS CIIELHaAJIbHbIE MTOMELIECHHs VISl TPOBEACHUS
3aHATHH  JICKLMOHHOIO  TMIA, 3aHATHH  MPaKTH4YeCKoro/n1abopaTopHOro THIA, TIPYMIOBBIX U
MHIMBH/LYaJlbHbIX KOHCY/JIbTAUME, TEKYUIEro KOHTPOJIE M IPOMEKYTOUHOW aTTeCTalldiH, a TaKxkKe
NOMEILEeH s Ul camMocTosTenbHoi paboThl. [lpaktuueckue/naboparopHbie paboThl MPOBOAATCS B
CHELUMATU3UPOBAHHBIX Ay IMTOPUSIX.

JlekunonHble ayMTopun 000pyoBaHbl poektopamMu. HoyTOyk.

Ilepeyenb MCIOABL3YEMOIo JIMLEH3MOHHOTO MporpaMMHoro otecrneuenusi: MS Windows, MS
PowerPoint.

PaGouyio nporpammy cocTaBuil
noueHt kadeapot TO u KM, k..o, B.H.1apumn /4

Penensenr
3amecTHTellb I'eHepPalbHOIO AUPEKTOPa MO MPOM3BOJICTBY
000 «HITO «huJlurTex»

V

/ [/C% A.A. Kpeuuk
7

[Tporpamma paccmorpena u 0100peHa Ha 3aceqaHuR Ka bl TMC

[Iporokosnn No 7 or 37.0%. 2021 rona

3apeayrouuii kadepoit TO u KM B.A.Keuun

P ol 4

Pabouasi nporpamma paceMoTpena u 0100peHa

TEXHOJIOTHH MATEPHAIOB)
[lporokoa Ne 7 or

Hpeﬂceumenb KOMHCCHH




JIMCT NNEPEYTBEPKAEHWS
PABOYEM MPOIrPAMMBI AMCLUIIIMHBI

PaGouas nporpamma ono0pena Ha 20 /20 yueOHbIN roja

I[1porokon 3aceanms Kadeapbl Ne oT roza

3aBeayrowuii kadeapoin

Pabouas nporpamma o100pera Ha 20 /20 yueOHBbI# roza

[Iporokosn 3aceanus kadenpbt No oT roja

3aBeyrouuii Kagepoi

Pabouas nporpamma o100pena Ha 20 /20 yueOHbIN roga

I[lporokos 3aceanus Kadeapbl Ne oT roja

3aBeytomuii Kagepoii




JIMCT PEFTUCTPALIMU U3BMEHEHUH
B pabouyto nporpammy AMCUMITIHHbI
C«TEXHOJIOrMYECKUE OCHOBBI ITIOJTYYEHUSI HAHOCTPYKTYPHBIX

MATEPHAJIOB U TIOKPBITUI»

obGpasosatebHOI nporpamMmbl Hanpasienus noarotoku 22.03.01 «MarepuanoBenesue ¥ TEXHOIOTHH
MaTepuaioB», HarpaieHHOCTb: « MarepuanoBe/ieHue U HU(POBBIE IPOU3BOICTBEHHbIE TEXHOIOTHU

(bakanaspuam)
Homep BheceHbl n3meHeHus B HacTu/pasaenbl Hcnonnurens OcHoBaHue
W3MEHEH sl pabouei nporpaMmmbl OUO (Homep W nara npoTokoaa
3acenanus Kadeapbl)
1
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3aB. kageapoit T® u KM / B.A.Keuunn
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