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1. HEJIU OCBOEHUSA JUCHUIIJIMHBI

N3yueHne nCTOPUYECKOrO MpoIiecca OTKPBITHS HOBBIX (DU3MUYECKHX SBICHUH, (HOpMUPOBAHHUS
TEOPUI U 3aKOHOB, IIOSIBJICHHUS OCHOBOIIOJIATAIOIINX UJIEH U TEXHUYECKUX PEUICHUM, OCHOBHBIX
JTAIlOB Pa3BUTHS DJIEKTPOHUKH, MUKPOIJIIEKTPOHUKU U HAHODIIEKTPOHUKH.

JlucuumunHa 10JKHA CIIOCOOCTBOBATh CO3AHUIO Y MAaruCTPOB LIEJIOCTHOTO IPEACTaBIECHUs IIy-
TU Pa3BUTHA JJIEKTPOHUKH, OCHOBHBIC 3aKOHOMEPHOCTH UCTOPUYECKOTO IIPOLIECCA B HAYKE U
TEXHUKE, 00 3BOJIIOLMY NIPEJICTABICHHH O cylecTBe Hayku «McTopust 1 METOJOI0THs HAyKH U
TEXHUKHU B 00JIACTH IEKTPOHUKN) HAa Pa3HBIX 3Talax €€ pa3BUTUSA; 00 OCHOBHBIX METOJIaX I10-
3HAaHUA 3aKOHOB HayKH «VICTOpHS U METONOIOT U STIEKTPOHUKIY.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII MATUCTPATYPBI

JucuurumHa «VcTopust 1 METOMOJIOTHS HAYKH U TEXHUKU B OOJIACTH 3JICKTPOHUKH» BXOJUT B
6azoByto yacth b1.B.03 oOpa3zoBarenbHON IPOrpaMMbl Masucmpamypsl 10 HAIIPABJICHUIO (CIie-
nuanbHocTH) 03.04.02. «Du3ukay.

B pe3yabTare n3yvyeHusi JMCHUILIMHBI « UCTOPHS M METO0/IOTHSI HAYKH M TEXHHUKH

B 00J1aCTH YJIEKTPOHUKI» CTYAEHT J0JIKEeH:
3HATD:
- OCHOBHBIC 3aKOHOMEPHOCTH HCTOPHYECKOIrO IMpOIlecca B HAyKe M TEXHHUKE, MPEAMOCHUIKH
BO3HHUKHOBEHUS M OTAIlbl HCTOPHUECKOTO Pa3BUTHS B OOJIACTH DJIEKTPOHUKH;
- MECTO U 3HAYEHHE DJIIEKTPOHUKH U HAHODJIEKTPOHUKH B COBPEMEHHOM MHPE;
- OCHOBHBIC HANPABJICHNUS, HAYYHbIC IIKOJIbI (DYHIAMEHTAIBHOTO M IPUKJIATHOTO UCCIISI0BA-
HUS U TIEPEI0OBbIC IPOM3BOJICTBEHHBIC MTPEAIPUATHS, PaOOTAIONINE 00IACTH JICKTPOHUKU U
HAHODJICKTPOHUKH;
- METOJIOJIOTHYECKHE OCHOBBI M ITPHUHITUIIBI COBPEMEHHOW HAYKH;
- 3HamMb U UMemsb npedcmasienue O BKIae BETUKUX yUEHBIX B (DOPMUPOBAHHE COBPEMEHHOM
€CTEeCTBEHHO - HAYYHON KapTHHBI MHpAa,;
yMeThb:
- TOTOBUTH METOJIOJIOTHYECKOE 0OOCHOBAHUE HAYYHOTO UCCIICIOBAHUS U TEXHUUECKOH pa3pa-
OOTKH B

00J1aCTH 3JICKTPOHUKH;
- MPOTHO3WPOBATh U AHATU3UPOBATH COIMATBHO - SKOHOMHUYECKUE, T'YMaHUTAPHBIC U IKOJIOTH-
yecKkue

MOCJICICTBHUS HAYYHBIX OTKPBITHI U HOBBIX TEXHUYECKHUX PEIICHUI B 00JaCTH SJICKTPOHHKH,
MHUKPO U

HAHOAJIEKTPOHHUKH;
BJIAJETh:
- HaBBIKAMH aHAJIN3a U UJICHTU()UKAIMU HOBBIX MPOOJIEM 1 00J1acTeil CClIeJIOBaHUs B 00J1aCTH
AJIEKTPOHUKHU M MUKPOAJICKTPOHUKH;
- HaBBIKAMH METOO0JIOTHYECKOr0 aHaIu3a.

Jucuumnnuna: «IcTopus 1 METOIOJIOTUSI HAYKU M TEXHUKU B 00JIACTH JIEKTPOHUKIY UMEET
MEXIUCLHUIUITMHAPHBIE CBA3H C JUCHUILIMHAMMU:
s «DunocopcKkue OCHOBBI HAYYHOTO M TEXHUYECKOTO 3HAHUSY.

*  «AKTyanbHbIE POOIEMBI COBPEMEHHOM MEKTPOHUKU M HAHOAJIEKTPOHUKI.
OrpaHu4eHHbIN JIUMUT BPEMEHHU MTO3BOJISIET BBIIIOJHUTH HACTOSIIYIO IIPOTPAMMY IO U3YUYEHHIO
Kypca «McTopus u METo0JIOTHsl HAYyKW U TEXHUKH B 00JaCTH 3JEKTPOHUKI» JHIIb MPH YCIIO-



BUH HUCIIOJIB30BAHUA pa3H006pa3HBIX MCTOANYCCKUX q)OpM rnogavuu mMarcpuajia ClIyuaTeisiM.

OnHolt u3 Takux (opMm SBISIOTCS CONPOBOXKAAEMbIE JEMOHCTPAIIMSAMHU HATYPHBIX M KOM-
IBIOTEPHBIX SKCIEPUMEHTOB IPAKTUYECKUE 3aHATHS, HA KOTOPBIE CIIEAYET BBIHOCUTH HEKOTOPHIE
npoOJIeMHbIE 331a4H M BOIIPOCHI, HE TPATs BPEMEHU Ha PEIICHUE PSAAOBBIX TPEHUPOBOYHBIX 3a-
nad.

B pamkax maGopaTopHOro mMpakTHKyMa HCHOJIB3YEeTCS YMEHHE MarrcTpoB IPOU3BOAUTH
pacyeTsl ¢ MOMOIIBIO CPEACTB BBIYUCIMTEIBHOW TEXHUKH. DTO MO3BOJISET CYLIECTBEHHO IIPH-
OJM3UTH YPOBEHb CTaTHCTHUECKON KYJIBTYpBl 00pabOTKU pe3yIbTaTOB H3MEPEHUI B IPAKTHKYME
K COBPEMEHHBIM CTaHIapTaM, IPUHITHIM B HayKe ¥ IIPOU3BOJCTBEHHOM AEATEILHOCTH.

Ha camocmosmenvuyto pabomy cTyneHTOB BBIHOCSTCS NepepaboTKa MaTepHUaoB JEKIUN 1
CEeMUHAPCKHUX 3aHATHH, MOATOTOBKA K JIAOOPAaTOPHO-TIPAKTHYECKUM 3aHATHUSAM M 00paboTKa MX
PE3YJIBTaTOB U COCTABJICHUE OTYETOB, PEIICHHE 3a/1a4 U3 IpeJyIaraeMoro kadeapoi crucka.

B kxauecTBe caMOCTOSTENBHOIM PabOTHI MOXKET OBITH PEKOMEHIOBAaHBI HAIIMCAHHE OIHOTO -
JBYX pedeparoB Mo TeMaM OJIM3KUM K poay OyIylied NesTeNIbHOCTH CTYJIEHTOB U CBSA3aHHBIM C
npUMeHeHHEM (PU3UIECKUX MPUOOPOB MIIH OOIIMX 3aKOHOMEPHOCTEH.

Cas3p AUCHUIIMHBI «DHU3HKA) ¢ NPeIIecTBYOIMMHA JUCHUANIMHAMUA
U CPOKHU MX M3YYeHUs
Taoauua 2.1

Hucuunnunel, npeamecTpyomue nucuuminie «Hanocucrtemel. MeToasl onyyeHus u
CBOUCTBa»

1 | By3oBckuil kypc ¢pusuku

N

TepMOI[I/IHaMI/IKa KOHACHCUPOBAHHLIX CPEA

3 OCHOBEBI (I)I/ISI/IKO'XI/IMI/I"ICCKOFO aHajlIn3a

CBs3b aucuumanabl « Hanocncrembl. MeToabl MOJYyYECHHUA H CBOMCTBA»
CO CMC/KHBIMU JUCHUIIVINHAMHA

Tanuna 2.2
Jucuunnuza Paznensl, 3HaHNE KOTOPHIX HEOOXOIUMO NPU U3yUYEHUU
JUCIUILINHBI
®duznka OcHOBHBIE TTOCTYJIATHl U IOJIO)KEHHUS KBAaHTOBOW TEOPUHU; TYHHEJIBHBIN
KOHJEHCUPOBAHHOTO | 3QQEKT; CTPOEHHE aTOMa U CBS3b C MEPUOJUYECKON CHCTEMO 3iieMeH-
COCTOSIHUS TOB MeHieneeBa; BBICOKOTEMIIEpATYpHasi CBEPXIPOBOAUMOCTb M IPO-
CTEHIINE YCTPOMCTBA HA €€ OCHOBE
dusnyeckue OcHOBBI (PM3HUKH BaKyyMa, TeJa; IPUHIUIBI K METO/Ibl €T0 MOTyYSHHS.

OcCHOBBI BakyyMa

Teopernueckrue OCHOBBI (PU3UKHU TOTYIPOBOJHUKOB, KBAHTOBBIE 00BsIC-

dusnka HEHHUSI BCEX MPOILECCOB MPOUCXOIANIMX B HUX NPU BHEIIHUX BO3ACH-
MOJyPOBOIHUKOB | cTBUAX. Kimaccudukanus TBepAbIX Te Ha METaJlIbl, MOJIYIPOBOAHUKH U
JIMATIEKTPUKHA; OCHOBHBIE SJIEKTPUYECKHE, MArHUTHBIE W ONTHYECKHE
CBOIWCTBA TBEPJIBIX TEJI, MEXAHU3MBbI IPOTEKAHUS TOKAKO

OcHoBbI (pu3HKO- | MeTo/Ibl 3KCIIEPUMEHTAIBHOTO MTOJTyUYEHHUSI U UCCIIEIOBaHUS TapaMeTpoOB
XHUMUYECKOTO U XapaKTEPUCTUK MaTEpHAJIOB, TBEPAOTEIBHON, HAHOJIEKTPOHUKH. Tex-
aHanmm3a HOJIOTHSI M3TOTOBJIEHUS! 3JEMEHTOB AJIEKTPOHHON TEeXHUKH. OCHOBHBIE

TEHCHIINY PA3BUTHUS DJIEKTPOHHON KOMITOHEHTHOU 0a3bl




3. PE3YJIbTATHBI OCBOEHMS JUCHUIIJIMHbI «<HAHOCHUCTEMbI. METO/bI
MOJIYYEHUS U CBOMICTBA»

[Tporiecc M3y4eHHs] MUCHMILIMHBI HAMpPaBiIeH Ha (POPMHUPOBAHUE IJIEMEHTOB CIEIYIOIINX
komneTeHnuil B cootBercTBUU ¢ ®I'OC BO 110 gaHHOMY HaIpaBJICHUIO:

KPUTHYECKOE
MBIIUICHHE.
CrmocobeH ocy-
HIECTBIISATH KPU-
TUYECKUI aHAJIN3
pOOJEMHBIX CH-
Tyalui Ha OCHO-
BE CUCTEMHOI'0
MOJIX0/1a, BBIpa-
OaThIBaTh CTpa-
TETUI0 AEHCTBUI

0JIEMHYIO CUTYAIUIO KaK CHU-
CTEMY, BBISIBIISISI €€ COCTaBIISI-
FOIIUC U CBA3U MCKAY HUMH

Ta6auna 3.1.
Kon HanmenoBanue WNHpukaTop noctukeHus B pesynbrare ocBOCHUS AUCIU-
KOMIIE- KOMIIETCHIIUH KOMIIETEHIINHI TUJTUHBI o0yua-
TEHLIUU (3axpennenHblll 3a OUCYUNTIU- FOILIUMACS:
HOl)
VK-1 CucremHoe u I11/1Kyk1 AHanu3upyer npo- 3Haer

coJiep;KaHue MPOLECCOB CaMOOp-
TaHMU3aLUU U caMOo0pa30BaHMs,
UX 0COOEHHOCTEN M TEXHOJIOTUI
peanu3anny, UCXoAs U3 Lieei co-
BEPIIICHCTBOBAHUS Mpodeccro-
HaJIbHOM J1€ATEIbHOCTH;

Ymeer

IUIAHUPOBATh LIETIU U YCTAHABIIN-
BaTh IPUOPUTETHI IIPH BBIOOpE
CIOcO0OB MPUHATHUS pELIECHUH ¢
Y4€TOM yCIIOBHM, CPEACTB, JINY-
HOCTHBIX CAMOCTOSITENIBHO CTPO-
WTb TIPOIIECC OBNaZeHUs HHPOP-
Manuen, OTOOpaHHO! U CTPYK —
TYpUPOBAHHOMH J1JIs1 BBIIOJIHEHUS
npogeccnoHaIbHOM e TeabHO-
CTH;

Baajgeer

MpHUeMaMH CaMOPETyJISIIIUU SMO-
[IUOHAJIBHBIX U (QYHKIIMOHAIBHBIX
COCTOSIHUI MpH BBINOJIHEHUN
npogeccuoHaIbHOM e TeabHO-
CTH; TEXHOJIOTUSIMU OpraHU3alNU
mporecca caMoo0pa3oBaHusl; CII0-
co0aMu TUIaHUPOBAHMUSI, OpPTaHU-
3allMH, CAMOKOHTPOJIS U CaMo-
OLICHKH JIeATEIbHOCTH.




4. CTPYKTYPA JUCHUITVIMHBI

Taoaumna 4.1
Bupl yueOHo# paboTh Bcero wac/3au. en.
KonTakTHasi padora (Bcero) 88/2,4
Jlexruu (JI) 54/1,5
[Mpaktuyeckue 3ausatus (I13) 34/0,9
CamocrosiTesibHast padoTa (Bcero) /
KypcoBast paboTa, moAroToBKa K MPaKTUIECKUM
3aHATHSIM
KoHTpOoJIb caMOCTOATEIBHON pabOThI -
Bun otuetHOCTH Dk3ameH-4
OO0masi Tpy10éMKOCTD
5. COAEP) KAHUME JUCHUIIJIUHBI
Taoauna 5.1
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Moayasb 1. BBenenue. UcTopusi pa3BUTHSI HAHOTEXHOJIOTHH.
IIpuopuTeTHbIe HANIPABJIEHUA HAHOTEXHOJIOTHH. OCHOBHbIE
HAY4YHbIe TEPMUHBI U ONpeJeIeHus

\‘
N
w
N
N
w

Tema 1.1. ITousTHE HAHOTEXHOJIOTUU

Tema 1.2. Pa3urne HanorexsHonoruil. [IpuopurerHsie Hanpasie-
HUSl HAHOTEXHOJIOTHH. Pa3HOBUIHOCTH HAHOMATEPHAJIOB: KOHCO-
JUAMPOBaHHBIE HAHOMATEPHAJIbl, HAHOIIOJIYIIPOBOJAHHUKH, HAHOIIO-
JUMeEpbl, HaHOOHOMaTepuabl, pyJuiepeHbl U TyOyIsipHbIe HAHO-
CTPYKTYPBbI, KaTaJIM3aToOpPbl, HAHOTIOPUCTHIE MaTEPHAJIBI U CyIPaMo-
JIeKyJIsIpHbIe CTPYKTYpbl. Hanouactuisl (Hanomopomiku). Hayka o
MaJlopa3MepHBIX 00beKTax (nanoscience).

Tema 1.3. EcTecTBeHHBIE I'PaHUIIBI PA3BUTHS CYIIECTBYIOIICH
MHUKPO3JIEKTPOHUKHU. KBaHTOBBIE SIMbI, MPOBOJIOKH M TOUYKH.

Tema 1.4. Coznanne HAaHOOOBEKTOB 110 MPUHIIUIIAM «CBEPXY —
BHU3» U «CHU3Y — BBepX». DaHTacTHUECKHE BO3MOKHOCTH HaHO-
TeXHOJI0TuU. OCHOBHBIC HAyYHbIC TEPMUHBI U OITPECICHUs (HaHO-
MaTepuaibl, HAHOTEXHOJIOT s, HAHOAMArHOCTHUKA, HAHOCUCTEMO-
TexHHKa). PyHIaMeHTaIbHbIe TPOOJIeMbl HHIYCTPUH HAHOCHCTEM.

Monayab 2. HAaHOTeXHOJIOTHH «CBEPXY — BHU3»

Tema 2.1. ®opMupoBaHue TBEPAOTEIbHBIX HAHOKIACTEPOB. TBEp-
HAOTCJIbHBIC XUMHWYCCKUC PCAKIINHU.




Tema 2.2. MexaHOXUMUYECKHUE MPEBPAILEHUs. Y 1apHO- BOJIHOBOU
cuHTe3. HanocTpykTypupoBaHue 1oj AeHCTBUEM JaBIICHUS CO
casurom. HanoctpykryprupoBaHue IyTeM KpUCTaLIIU3alun
aMopdHBIX cTpyKTyp. KommakTrpoBanue (KOHCOIHIAINS) HAHO-
KJIACTEPOB

Monayab 3. OCHOBBI HAHOTEXHOJIOTHH KOHCOJIUIUPOBAHHBIX
MaTepHuaJIoB

13

Tema 3.1. ITopouikoBeie TexHONOTMH. KOHAEHCAIIMOHHBIN METO
(meTox I'nefitepa). BoicokoaHepreTruueckoe u3menbycHue. Mexa-
HOXuUMHYecKkui cuHTe3. IlnasmMoxumudecknii cunare3. CUHTE3 B
YCJIOBHSIX YIBTPA3BYKOBOI'O BO3JCUCTBUS. DIEKTPUUECKUM B3PHIB
MPOBOJIOYEK. METO bl KOHCOMUAAUN. DIEKTPOPA3PIHOE ClIeKa-
Hue. lHTeHcuBHas miactudeckas aedopmarus (KpydeHHe o] Bbl-
COKHM JaBJICHHEM, PABHOKAHAJIbHOE YIIIOBOE MPECCOBAHME).

Tema 3.2. KonTponupyemas Kpuctaiau3auus u3 aMop(HOro co-
CTOsIHUS. TeXHOJIOTUsI HAHOCTPYKTYPUPOBAHHBIX IJIEHOK U IOKPBI-
TUI: TEPMUYECKOE UCIIAPEHUE, HOHHOE OCAXIEHUE, OCAXKICHUE U3
ra3oBoil (a3bl, UMITYJIbCHOE 3JEKTPOOCAKICHNE, Ta30TEPMHUECKOE
HalblJICHUE, TEPMUUECKOE Pa3JI0KEHUE.

Tema 3.3. OCHOBBI HAHOTEXHOJIOT'MH MOJYIPOBOJHUKOBBIX MaTe-
puasioB. MoJieKyJIsipHOJTyYeBas 3MUTaKCusa. MeXaHu3Mbl pocTa
HaHorieHOK 1o Donbpmepy- Bebepy, @panky- Ban nep Mepae,
KpacranoBy- Ctpanckomy. Metonst CVD u PCVD. Texuomnmorus
MOJIYYEHUS TOJIYIPOBOIHUKOBBIX KBAHTOBBIX TOUYEK.

Tema 3.4. OCHOBBI TEXHOJIOTUH MTOJIMMEPHBIX, IIOPUCTHIX, TPyOUa-
TBIX U OMOJIOTMYECKUX HaHOMaTepuanoB. [ MOpuHbIe U cynpamo-
JIeKyJISIpHBIC MaTepuaiibl. HaHomopucThie MaTepuaibl (MOJICKYJISp-
Hble cuta). TpyOuarsie HaHOMaTepHabl. [lonMMepHbIe HAHOMATE-
puanbl. HanomaTepuaisl, Noay4eHHbIE METOJOM CaMOCOOPKH.

Moay.b 4. OCHOBHBIE MeTObI CO3AAHUA HAHOCTPYKTYP

13

Tema 4.1. OcHOBHBIE METO/IBI CO3/IaHHSI HAHOCTPYKTYP: JEKTPO-
HONUTOTpadus 1 HAHOUMIIPUHTHHT, JIOKAJIbHS SMUTAKCUS U ATTH-
TaKCHs MOBEPXHOCTHO HAIPSKEHHBIX CTPYKTYp, caMopopMHUpoBa-
HHE U CHHTE3 B MaTpUIax (TEMIUTATHBIN CUHTE3), 30HIOBBIE METO-
JIbl TUTOTpaduu.

Tema 4.2. MeTo1 IOKaJIbHOTO 30HAOBOT0 OKHUCICHU. DU3NKO- XH-
MHYECKHEC OCHOBBI METOAA JIOKAJIbHOI'O 30HAOBOT'O OKHMCICHU.
OCcoOEHHOCTH CO3aaHUA SJICKTPOIIPOBOAAIINX 30HIOB.

Tema 4.3. Kunetuka npoiiecca JIOKaTbHOTO 30H0BOTO OKHCICHUS
MOJIYTIPOBOJHUKOB U CBEPXTOHKUX METAJIMYECKUX TUIEHOK. MeTo
dbopMHUpPOBaHUS TUAIIEKTPUICCKON TUICHKH, MOAYJTUPOBAHHOM 10
TonmuHe. Mcnoabp30BaHne METO 1A TOKAJILHOTO 30HJ0BOI'0 OKHCIIE-
HUA 1J11 CO3daHUA HaHOCTp}IKTyp 1 DJICMCHTOB H&HOE)J'IGKTpOHI/IKI/I.

Moayab 5. Oco6eHHOCTH HAHOCTPYKTYPbl HAHOMATEPHAJIOB

12

Tema 5.1. O6mas xapakrepuctuka. Kinaccudukarus KOHCOIHUIN-
POBAaHHBIX HAHOMATEPUAIIOB TI0 COCTABY, pacIpeeleHUIo U popme
CTPYKTYPHBIX COCTABIIIOIIHUX.

33

Tema 5.2. 3epHa, clIoH, BKIIOYCHHUS U TOPHI B KOHCOIUIUPOBAHHBIX
HaHOMaTepHaJax.

Tema 5.3. lehekThl, mOBEepXHOCTHU pazjielna, orpaHUYHbIE cerpe-
raiuu. Pakrop Jebas— Yomiepa.




Tema 5.4. CTpyKTypa MOJIUMEPHBIX, OMOJIOTHUECKUX U YTIIEPOIHBIX
HaHOMarepuasioB. HanononmmepHsle, cynpaMoseKyJIipHble, HAHO-
OMOJOrMYECKUE U HAHOTIOPUCTBIE CTPYKTYpPbl. OCHOBHBIE THUIIbI
MaKpOMOJICKYJIIpHOW apXuTekTypbl. Temruiatsl (mabnonsr). Cy-
IPaMOJIEKYJISIPHbIE CTPYKTYpHI. TyOyIJIsIpHBIE U JTyKOBHYHBIC
cTpyKTYpbl. [Iponeccsl caMocOOpKHu.

Moay.ab 6. ®u3nyeckue cBoOiicTBa HAaHOMaTepuanoB. Pazmep-
Hble 3P PeKThI.

13

Tema 6.1. BBenenue. OCHOBHBIE OCOOCHHOCTH TIPOSIBIICHHSI pa3-
MepHbIX 3(()EeKTOB B HAaHOMAaTepHaliax. DIEKTPOHHOE CTPOCHHE
HaHoMmarepHuaioB. KBaHToBbIe 3 (EKTHI.

0.5

0.5

Tema 6.2. ®a3oBble paBHOBECHS U TEPMOJIUHAMUKA HAHOMAaTepHa-
JIOB.

0.5

0.5

Tema 6.3. ®OHOHHBIN CHEKTP U TEIJIOBBIE CBOIICTBA HAHOMATEpHUa-
JIOB.

0.5

0.5

Tewma 6.4. IIpoBOIUMOCTD, ONITHYECKUE XaPAKTEPUCTUKH, TUIIICK-
TpUYECKas MPOHUIIAEMOCTh M TEIIONPOBOIHOCTh HAHOMATEPUAJIOB.

0.5

0.5

Tema 6.5. IlepkonsiiuoHHas MPOBOAMMOCTD U MJIA3MEHHBIN pe3o-
HaHC B HAHOMAaTepHAJI0aX.

0.5

0.5

Tema 6.6. CTpyKTypa, JIEKTPUICCKUE i ONTHICSCKHE CBOMCTBA
IUIEHOK aMOp(HOro aJiMa3onog00HOr0 yriepoa, CoaepKaux Ha-
HOKJIacTepsl cepedpa (a-C:H<Ag>).

0.5

0.5

Tema 6.7. CTpyKTypa, 3IEKTpUUECKUE U ONITHYECKHUE CBONCTBA
amopdubix ieHok XCII, moay4eHHbIX pa3HbIMU MeToaMu. HaHo-
rerepoMopdu3M aMOp(HBIX CTPYKTYDP.

0.5

1.5

Tema 6.8. MarauTHble CBOMCTBa HAHOMATEPHAJIOB. THAMarHeTHKH,
napamMarHeTHkH, (heppoMarHeTuku, atudeppoMarneTukuu, peppu-
MarHetuku u ¢pepputsl. CynepnapaMarHuTHOE cocTosHue. Maruu-
ToKaJlopuuecKuit 3pdekr.

0.5

1.5

Tema 6.9. MexaHnueckue CBOCTBa HAHOCTPYKTYPHBIX MaTepHa-

noB. [Tonsyuects. BsizkocTs (BHyTpeHHee Tpenue). Heynpyrocts.
TBepaoCTh, MPOYHOCTH, IUIACTUYHOCTD, YIIPYTHE XapAKTEPUCTUKH
HaHOMAaTEPHUAJIOB.

0.5

1.5

Tema 6.10. TeopeTndeckoe pacCMOTPEHHE MEXaHU3MOB Jiehopma-
1IMU HaHoMaTepuaioB. OCHOBHBIE PE3YIbTATHI.

0.5

1.5

Tema 6.11. CtabunbHOCTh HAaHOCTPYKTYP. PocT 3epen. Auddysus.
OO11Me 3aKOHOMEPHOCTH, POCTa 3e¢peH (PEeKpHUCTAIITH3AIMK) B
HaHoMaTepuaiax. Peakimonnas cnoco6HoCTh. KaTanms.

0.5

1.5

Moayas 7. [IpuMeHeHre HAHOMATEPUAJIOB

12

Tema 7.1. Beenenue. [IpumeHeHre KOHCTPYKIIMOHHBIX, HHCTPY-
MEHTaJbHBIX U TPHOOTEXHUYECKHX HaHOMaTepuaioB. [Ipumenenue
MTOPHUCTBIX HAHOMATEPHUAJIOB M1 HAHOMATEPHAJIOB CO CIIENMAIBHBIMA
($HU3UKO- XMMUYECKHMU CBOHCTBAMH.

12

Hroro

54

34

32

106




5.2. IllpakTHyecKkue 3aHATHUSI

Taoauna 5.2
Ne Homep | HammeHoBaHMe pa3jiesia U TeMbl TUCHHMILIHHBI
n/m | JeKuumn
1 2 3

MO/JVYJIb 1. Beenenune. Uctopusi pa3sutusi HaHoTexHoaoruu. Ilpuopu-
TeTHbIE HANIPABJICHUS] HAHOTEXHOJIO0TMH. OCHOBHbIE HAYYHbIE
TePMHHBI U OlNpe/ie/IeHus!

Tema 1.1. [louaTre HAHOTEXHOIOTUNA

Tema 1.2. Pa3zButue HaHOTeXxHOJIOTUM. [IpruopuTETHBIC HaNPABICHU HAHOTEX-
HOJIOTMH. Pa3HOBUIHOCTH HAaHOMATEPUATIOB: KOHCOJIUIMPOBAHHBIC HAHOMATE-
pHaJibl, HAHOTOJIYIIPOBOJHUKY, HAHOMIOJIUMEDPDI, HAHOOMOMaTepuasbl, QyJie-
peHBI U TYOYJISIpHbIE HAHOCTPYKTYPBI, KaTaJIM3aTOPhl, HAHOMIOPHUCTHIC MAaTEPH-
bl ¥ CYNPaMOJICKYJISIPHbIE CTPYKTYphl. HaHOUacTHIIbI (HAHOMOPOIIKH).
Hayka o Manopa3mepHbix 00bekTax (nanoscience).

Tema 1.3. EcrecTBeHHBIE IpaHUILIbI PA3BUTHUS CYIIECTBYIOIIEH MUKPOIIEKTPO-
HUKHA. KBaHTOBBIC SIMBI, IPOBOJIOKU M TOYKH.

Tema 1.4. Co3ganne HAHOOOBEKTOB 110 MPUHIIUIIAM «CBEPXY — BHU3» U «CHU3Y
— BBepXx». PaHTAaCTHUECKHE BOZMOKHOCTH HAHOTEXHOJIOIMHU. OCHOBHBIE Hayy-
HbIC TEPMUHBI U onpe/esieHus (HaHOMaTepHalibl, HAHOTEXHOJIOTHsI, HAHO/ A~
THOCTHKA, HAHOCHCTEMOTeXHUKa). DyHIaMeHTa bHbIC MPOOJIEMbI HHIYCTPUN
HAaHOCHUCTEM.

Moayab 2. HaHOTEXHOJIOTHH «CBEPXY — BHH3»

Tema 2.1. @opmupoBaHue TBEPAOTEIBHBIX HAHOKIACTEPOB. TBEpAOTEIbHBIE
XUMHUYECKHE PEaKIUu.

MOIly.TIb 3. OCHOBBI HAHOTEXHOJIOTHH KOHCOJIUAHPOBAHHBIX MaTEePHAJIOB

Tema 3.1. ITopormikoBbie TexHonoruu. Konaencauonusiii meron (Meros Ieii-
Tepa). BricokoaHepreTHueckoe u3MenbueHne. MexaHOXUMHYECKUH CHHTE3.
[Tnazmoxumuyeckuii cuate3. CUHTE3 B YCIOBUAX YJIBTPA3BYKOBOTO BO3/IEH-
CTBHUS. DIEKTPUUECKUH B3PbIB TPOBOJIOYEK. METOIbI KOHCOMU AU, DIIEK-
TpopaspsaHoe criekanue. HTeHcuBHAas mactndeckas Aedopmaius (KpyueHue
110/] BBICOKHM JIaBJICHUEM, PaBHOKAHAIBHOE YIIIOBOE MPECCOBAHME).

Tema 3.3. OCHOBBI HAHOTEXHOJIOTMH MOJIYIPOBOAHUKOBBIX MaTepranoB. Mo-
JEeKYJSIpHOyYeBast SUTaKcHs. MexaHu3Mbl pocTa HAaHOIUIEHOK 110 Pobmepy-
BebGepy, ®panky- Ban nep Mepse, KpacranoBy- Ctparckomy. Meroast CVD u
PCVD. TexHoJsiorusi NOJIy4€HUs MOJTYIPOBOJHUKOBBIX KBAHTOBBIX TOUEK.

Mopayasb 4. OcHOBHBbIE MeTO/IbI CO3IAaHUS HAHOCTPYKTYP

Tema 4.1. OCHOBHBIE METO/BI CO3/JaHUSI HAHOCTPYKTYP: AJIEKTPOHOIUTOTpadus
Y HAHOUMITPUHTHHT, JIOKAJIbHSI SMIUTAKCUS U SMIUTAKCHS TIOBEPXHOCTHO HAIpS-
KEHHBIX CTPYKTYp, CaMO(pOPMUPOBAHUE M CHHTE3 B MaTpHax (TeMIUIaTHBIN
CHHTE3), 30HJIOBbIC METO/IbI JIUTOTPADUH.

Moayab 5. Oco6eHHOCTH HAHOCTPYKTYPbI HAHOMATePHAJIOB

Tema 5.1. Ob6mas xapakrepuctuka. Kiaccuduxanys KOHCOIUIUPOBAHHBIX
HaHOMAaTEPHAJIOB [0 COCTaBY, PACHPEACIICHUIO U (POpME CTPYKTYPHBIX COCTaB-
JSIFOIIMX.

Tema 5.2. 3epHa, ciioH, BKIIOYECHHUS U TOPHI B KOHCOJIUIUPOBAHHBIX HAHOMATE-
puanax.

Tema 5.3. leekTsl, MOBEpXHOCTHU pa3jiena, MorpaHuyHble cerperannu. dak-
top Jlebas— Yomnepa.




Tema 5.4. CTpyKTypa MOJIUMEPHBIX, OMOJOTHUECKUX U YTIIEPOAHBIX HAHOMATE-
puanos. HanononumepHsle, CynpaMolieKyJIspHble, HAaHOOMOJIOIMYECKUE U
HAHOIIOPUCTBIE CTPYKTYpbl. OCHOBHBIE TUIIBI MAKPOMOJIEKYJISIPHON apXUTEK-
typbl. Temrutatel (mwabnonsr). CynpamMoneKyisipHble CTpYKTYpbL. TyOyspHbie
U JIYyKOBHYHBIE CTPYKTYpHL. IIpomeccsl caMmocOopKH.

Monayab 6. ®usudeckune cBoiicTBa HaHOMaTepuaJioB. Pazmepubie 3¢ dek-
TBI.

Tewma 6.1. Beenenne. OCHOBHBIC OCOOCHHOCTH ITPOSBJICHHS pa3MEPHBIX (-
¢dexkToB B HAaHOMaTepHanax. DJICKTPOHHOE CTPOSHUE HaHOMaTepuanoB. KBan-
TOBBIE YD EKTHI.

Tema 6.2. @a30BbIe paBHOBECHS U TEPMOJIMHAMHUKA HAHOMATEPHAJIOB.

Tema 6.3. DOHOHHBIHN CIIEKTP M TETUIOBBIE CBOMCTBA HAHOMATEPHUAJIOB.

Tema 6.4. HpOBOI[I/IMOCTB, OIITUYCCKUC XaPAKTCPUCTUKH, TUIJIICKTPUICCKAs
MMPOHUIACMOCTD Y TCILJIOMPOBOAHOCTh HAHOMATCPUAJIOB.

Tema 6.5. [lepkonsiimoHHas MPOBOAUMOCTD U IJIA3MEHHBIN pe30HaHC B HAHO-
MaTepuanoax.

Tema 6.6. CTpyKTypa, IEKTPUUYECKHE U ONTHICCKHE CBOMCTBA IICHOK aMopd-
HOT'O aJIMa30I0I00HOT0 YIIepo/Ia, COAEpIKAIMX HaHOKIacTephl cepebpa (a-
C:H<Ag>).

Tema 6.7. CTpyKTypa, SJEKTPUUYECKUE H ONTHUYECKHUE CBOICTBA aMOP(HBIX
wieHok XCII, moy4eHHbIX pa3HbIMUA MeTo1aMu. HarorerepoMopdusm
aMOp(HBIX CTPYKTYP.

Tema 6.8. MarHuTHBIE CBOIICTBa HAHOMATEPHAJIOB. AMAMArHETHKH, ITapamMar-
HETHUKH, (PepPOMArHeTHKH, aTu(heppoOMarHeTUKIH, GeppruMarHeTuku u Gpeppu-
Thl. CynepnapaMarHuTHOE COCTOsiHUE. MarHuTokanopuyeckui 3 exT.

Tema 6.9. MexaHnueckue cBoiicTBa HAHOCTPYKTYPHBIX MaTtepuaios. [Ton3zy-
4ecTh. BsskocTs (BHyTpeHHee Tpenue). Heynpyrocts. TBepnocTh, MpOYHOCTS,
IIJIACTUYHOCTD, YIIPYTHE XapaKTEpUCTUKU HAHOMATEPUAJIOB.

Tema 6.10. TeopeTndeckoe pacCMOTPEHUE MEXaHU3MOB JiehopMaIlii HAaHOMa-
TepuanioB. OCHOBHBIE PE3yJIbTATHI.

Tema 6.11. CrabunbHOCTh HaHOCTPYKTYP. PocT 3epen. Auddysus. OOuue 3a-
KOHOMEPHOCTH, pocTa 3epeH (peKprcTalin3ainm) B HaHOMarepuasax. Peak-
IIUOHHAA crroco0HOoCTh. Karanns.

Moayasb 7. [IpuMeHeHe HAHOMATEPHAJIOB

Tema 7.1. Benenue. [IpuMeHeHne KOHCTPYKIIMOHHBIX, MHCTPYMEHTAJIbHBIX U
TpUOOTEXHUYECKUX HaHOMaTepuasioB. [IpuMeHeHne MopucThIX HaHOMaTepHa-
JIOB U HAHOMATEPHAJIOB CO CHEIHATbHBIMU (PU3UKO- XUMUYECKHMH CBONCTBA-
MHU.

6. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

7. YYEBHO-METOJIMUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHOM
PABOTBI CTYJAEHTOB. OHEHOYHBIE CPEACTBA JJIs TEKYILHEI'O
KOHTPOJISI YCIEBAEMOCTH, MPOMEXKYTOYHOM ATTECTAIIUA
1O UTOI'AM OCBOEHUSA ANCHUTIJIMHBI

HCKOTOpBIC TEMBI BBIHOCATCA Ha CaMOCTOATCIIBHOC U3YUYCHUC. I/I3yquI/1e 9THUX BOIIPOCOB
BO3MOXHO C HUCIIOJIB30BaAHHEM BHGKTpOHHBIfI KypC OUCHUIUIMHBI, HAITMCAHHOTO CaMUM aBTOPOM

(A.X Marwues).




[TepedyeHn TeM, BBIHOCUMBIN ISl CAMOCTOSITEILHOM paOOTHI MIpeAcTaBieH B Tabmuie 7.1.

7.1. Ilnan caMoCTOSITeIbHOI PadoThI CTY1€HTOB
Taoauna 7.1
Bun Pexomennyemas | Komu-
Ne Tema caMocTosl- | 3ajanue JuTeparypa YECTBO
Heq. TEJILHOU JacoB
paboThI
. DOpMHUPOBAaHUE TBEPAOTEIBHBIX H U3Y4YUTb | DIEKTPOHHBINA KypC
HaHOKJIACTEpOB. TBepoTenbHbIe XU- | Hanmncanue TKC
1 MUYECKHE PEAKIINH. KOHCIIEKTa (A.X Marues). 4
O6mas xapakrepucruka. Kiaccugu- H U3Y4UTh |DNEKTPOHHBIN Kypc| 4
2 |Kauusi KOHCOJIMIUPOBAaHHBIX HaHOMA-| Hamucanue TKC
TEPHUAJIOB 10 COCTABY, paclpeaeiie- | KOHCIIEKTa (A.X Matues).
HUIO U GOopMe CTPYKTYPHBIX COCTaB-
JISIOLIUX.
3 | da3oBble paBHOBECHUS U TEPMOJINHA- H U3YYHUTh |DNEKTPOHHBIN Kype| 4
MHKA HAHOMAaTEPHUAIOB. Hanmcanune TKC
KOHCIIEKTa (A.X Marwues).
CtpyKTypa, 3IeKTpUYECKUE U ONTH- H W3Y4YUTh | DNEKTPOHHBIN Kype| 4
Hanucanne TKC
(A.X Matues).

YeCKHEe CBOMCTBA MJIEHOK aMopchoro
KOHCIICKTa

3
aJIMa30I0A00HOT0 YIIIepoaa, CoAep-
KalMX HaHOKJacTepbl cepedpa
(a-C:H<Ag>).
MarsuTHbI€ CBOWCTBAa HAHOMATEPHA- H U3y4uTh | DNEKTPOHHBIN Kypc| 4
4 |noB. TuaMarHeTHKH, apamarieTuku,| Hamucanme TKC
beppomMarueTuky, aTudeppomartse- | KOHCIEKTa (A.X Marues).
TUKUH, (PeppUMarHeTUK U GeppUTHI.
CyneprnapaMarHuTHOE COCTOSTHUE.
Maruaurtokagopuueckuii 3 dexr.
Beenenue. IIpumenenue KOHCTPYK- H U3YYUTh | DIEKTPOHHBINA Kype| 4
Hanmcanune TKC
(A.X Marues).

5 IINOHHBIX, I/IHCTp}IMeHTaJ'II)HI)IX nu
TPUOOTEXHUYECKUX HAHOMATEPUAIOB.| KOHCIIEKTa
[IpuMeHeHne MOPUCTBIX HAHOMATE-
pHaJIOB U HAHOMATEPHUAJIOB CO CIIe-
OHUaJIbHBIMHA (i)I/ISI/IKO- XUMHUYCCKUMHU
CBOMCTBAMM.

7.2. MeToauyeckne yKa3aHusl 10 OPraHU3alil CAMOCTOSATEIbHOI padoThl CTY1eHTOB

CTyAeHT, UCTIONB3Ysl AIEKTPOHHOE YueOHOe TTocoOre, a TakKe BY30BCKHM yueOHHK 110 Mo-
JEKyJSIpHOM (DU3MKE W TEPMOIAMHAMHUKE H3ydaeT JAHHBIA MaTepHal U COCTABISET KOHCIEKT

KOHCIICKTBI B JOMAllIHUX YCJIOBUAX.

7.3. KoHTpOJIb 0CBOEHNSI KOMIIETEHIIUI



Taobnuua 8.1

Ne Komnierenuu,
m\n Bun xontpons Kontpomupyemsie Tembl (MOIYJIN) KOMITOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 IIposepka Monyns 2. HanoTexHosoruu
KOHCIIEKTOB «CBEpPXY — BHU3» VK-1
2 IIposepka Monynb 3. OCHOBBI HAHOTEXHOJIOTUU
KOHCIIEKTOB  [KOHCOJIMAUPOBAHHBIX MAaTEPUAIIOB VK-1
3 IIpoBepka Monaynb 4. OCHOBHBIE METO/IbI CO3JJaHUS
KOHCIIEKTOB  [HAHOCTPYKTYp VK-1
[IpoBepka Monyinb 5. OcoO€HHOCTH HaHOCTPYKTYPBI
KOHCIIEKTOB  [HAHOMAaTE€pHUAJIOB VK-1
IIpoBepka Monyns 6. ®u3znveckne CBOHCTBa HaHO-
KOHCIIEKTOB  MatepuainoB. Pazmephbie 3hhexTsr. VK-1
IIpoBepka Monyinsb 7. [IpumeHeHre HaHOMAaTEepHaJIOB
KOHCIIEKTOB VK-1

8. ®OHJI OHEHOYHBIX CPEJICTB
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8.1. IlpumepHBbIii NepeyeHb BONPOCOB, BBIHOCMMBIX HAa IK3aMeH

ITonsTHE HAHOTEXHOJIOTHH.

Pa3BuTre HAaHOTEXHOJIOTHH.

IIpropuTeTHbIE HANIPABIECHUS HAHOTEXHOJIOTUU.
Pa3HOBUAHOCTH HAHOMATEPHUAJIOB!
KOHCOJIUIUPOBAHHBIE HAHOMATEPUAIBI,
HaHOIIOJYIIPOBOJIHUKH,

HaHOIIOJIMMEDHI,

HaHOOMOMAaTepHuabl,

GdyiuepeHsl U TyOYIsIpHbIE HAHOCTPYKTYPHI,

. KaTaJn3aTophl,

HaHOIIOPUCTHIE MATEPHUAIIBI U CYTIPAMOJIEKYJISIPHBIE CTPYKTYPBI.

. Hanouactuiibl (HaHOIIOPOIIIKH).

Hayxka o manopa3zmepHbIx o0bekTax (nanoscience).

. EcTecTBeHHbIE rpaHuUlIbl pa3BUTHUS CYILIECTBYIOIIEH MUKPOIJIEKTPOHUKH.

. KBaHTOBBIE SIMBI, TPOBOJIOKH U TOUKH.

. Co3znanmne HaHOOOBEKTOB 10 MPUHIUIIAM «CBEPXY — BHU3» U «CHU3Y — BBEPX).

. @aHTaCTUYECKHE BO3MOKHOCTH HAHOTEXHOJIOTHH.

. OCHOBHBIC Hay4YHbBIC TCPMHHBI U ONpe/IeeH s (HaHOMAaTepHabl, HAHOTEXHOJIOTHS,

HaHOJHWAarHoCTHKa, HaHOCI/ICTeMOTeXHI/IKa).

. dyHamMeHTaIbHbIE TPOOIEMBI HHIyCTPUHA HAHOCHCTEM.
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. @opMupoBaHuE TBEPAOTEIbHBIX HAHOKIIACTEPOB. T

BEPAOTENbHbIE XUMHUUECKUE PEAKIUU.

MexaHOXUMHYECKUE TTPEBPALLICHHUS.

Y 1apHO- BOJTHOBOM CHUHTE3.

HanoctpykrypupoBanue noja 1eHCTBUEM JIaBJICHUS CO CABUTOM.
HanoctpykTypupoBaHue myTeM KpUCTaUIU3alui aMOP(HBIX CTPYKTYD.
KommnaktupoBanue (KOHCONUIAINS) HAHOKJIACTEPOB.

[MTopomikoBeie TexHonoruu. Konaencanuonusiii meron (Meros I'netitepa).
BbIcOKOAHEPreTHYECKOe U3MENIbUYCHHUE.

MexaHOXUMUYECKUI CUHTES.

[11a3MOXUMHUYECKU CUHTES.

CuHTE3 B YCIOBHSIX YIBTPa3BYKOBOT'O BO3ICHCTBUSI.

DIIEKTPUUYECKHI B3PHIB MPOBOJIOYEK.

MeTobl KOHCOJIHUIALINH.

DIIEKTpOpa3psAAHOE CIIEKaHUE.

WHTeHCcuBHAs IuTacTHyYecKas aedopmariust (KpydeHHe Mo/ BBICOKMM JaBJICHUEM, PaBHO-
KaHAJIbHOE yIIIOBOE IIPECCOBAHUE).

KonTponupyemas kpucrannuzanus u3 aMop(pHOro COCTOSIHHUS.

TexHOoMoTUsI HAHOCTPYKTYPHUPOBAHHBIX IJICHOK U TOKPBITUN : TEPMUYECKOE UCTIApPEHHE,
MOHHOE OCa)X/ICHHE, OCAXICHHUE U3 ra30Boi (hasbl.

NMiynecHOE 3IIEKTPOOCaXKICHHE,

razoTepMHUYECKOE HalbLJICHUE,

TEPMHUYECKOE PA3JIOKEHHUE.

OCHOBBI HAHOTEXHOJIOTUH MOJYIPOBOJHUKOBBIX MaTEPHUAIIOB.

MonekyJsipHOJTyYeBast SIMUTAKCHSL.

Mexanu3mbl pocta HaHOIUIEHOK 0 DonbMepy- Bebepy, ®panky- Ban nep Mepse,
KpactanoBy- CtpaHnckomy.

Meronasr CVD u PCVD.

TexHoMoTHsI MOTYyUYEHHUs MOTYTPOBOAHUKOBBIX KBAHTOBBIX TOYECK.

OCHOBBI TEXHOJIOTUH MTOJIMMEPHBIX, TOPUCTHIX, TPYOUATHIX U OMOTOTHYECKUX HAHOMATe-
pHanoB.

['uGpuaHbIe U CynpaMoONEKyISIpHbIE MaTEPUATIBI.

Hanonopucteie Matepuaibl (MOJICKYJISIPHBIC CUTA).

TpyOuaTbie HAaHOMAaTEPHAIBI.

[TonmmmepHBIe HAHOMATEPHAITHI.

Hanomarepuaiibl, moxy4eHHbIE METOAOM CaMOCOOPKH.

OCHOBHBIE METOJIBI CO3IaHUSI HAHOCTPYKTYP: dJEKTPOHOIUTOTpad¥si 1 HAHOUMITPHH-
THUHT, JIOKQJIbHSI SMIUTAKCUS U SMUTAKCHSI TOBEPXHOCTHO HANPSKEHHBIX CTPYKTYp, CaMo-
dbopMHpoBaHUE ¥ CHHTE3 B MaTpuIax (TEMIUTATHBINA CHHTE3), 30HI0BBIE METO/IBI JIUTO-
rpaduu.

Meto 10KaaIbHOTO 30HI0BOTO OKUCIIECHUS.

DU3NKO- XUMHUUYECKHE OCHOBBI METO/1a JIOKAIBHOTO 30HA0BOTO OKHCIICHHUS.
Oco0EeHHOCTH CO3/TaHUS PIEKTPOTIPOBOISIINX 30HI0B.

Kunernka npoiiecca 10KaabHOTO 30H0BOTO OKUCIEHHS OTYIPOBOJHUKOB U CBEPXTOH-
KHX METAJUTHYECKUX TUICHOK.

MeTton hopMUpOBaHUS TUIIEKTPUIECKON TUICHKH, MOAYITMPOBAHHOW IO TOJIIIHHE.
Hcnons3oBanne MeTOA JIOKATBHOTO 30HI0BOIO OKHUCIEHUS JUISl CO3/IaHHSI HAHOCTPYK-
TYp U 3JIEMEHTOB HAaHORJIEKTPOHUKH.

O6mmas xapakrepuctuka. Kinaccudukanusi KOHCOIUIUPOBAHHBIX HAHOMATEPHUAJIOB 110
COCTaBY, pacCIpeeICHUI0 U (POpME CTPYKTYPHBIX COCTABIISIONINX.
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3epHa, 10U, BKIIIOUEHUS U MOPbI B KOHCOJIMAUPOBAHHBIX HAaHOMATEepHaax.
JleexThl, MOBEepXHOCTHU pa3jiena, IOrpaHuYHbIC CErperanuy.
®daxkrop Jlebas— Yomnepa.
CrpyKTypa NoIMMepHBIX, OMOJIOTHYECKUX U YIIIEPOIHBIX HAHOMATEPHAJIOB.
Hanononumephsie, cynpamosieKyisipHble, HAHOOMOJIOTUYECKUE U HAHOTIOPUCTHIE CTPYK-
TYPHI.
OcHOBHBIE THIIBI MAKPOMOJIEKYJISIPHON apXUTEKTYPHI.
Temruiate (11a0I0OHBI).
CynpaMonexysipHble CTPYKTYPHI.
TyOynsipHbIE ¥ TYKOBUYHBIE CTPYKTYPBHI.
[Tpoueccrl caMocOOpKH.
OcHoBHBIE 0COOEHHOCTH MPOSBICHUS Pa3MEPHBIX AP(PEKTOB B HAHOMATEpHaax.
DNEKTPOHHOE CTPOCHNE HAHOMATEPUAJIOB.
KBanToBbie 3(h(heKThI.
®a30BbIe PaBHOBECUS U TEPMOJIMHAMUKA HAHOMATEPUAIOB.
DOHOHHBIN CIIEKTP U TEIUIOBBIE CBOMCTBA HAHOMATEPUAJIOB.
[TpoBOAMMOCTE, ONITUYECKUE XapAKTEPUCTUKHU, AUIICKTPUUECKask IPOHUIIAEMOCTD U TeTl-
JIOTIPOBOJJHOCTHh HAHOMATEPHAJIOB.
[TepxonsmoHHAas MPOBOAMMOCTD U IJIA3MEHHBII pE30HAHC B HAHOMATepuaiax.
CrtpyKTypa, IeKTPHUECKUE U OTITUIECKHE CBOMCTBA IUIEHOK aMOp(HOTO aama3omno00-
HOT'O yIJIepo/ia, CoepKaIiX HaHOKIacTepsl cepebpa (a-C:H<Ag>).
CtpykTypa, IEKTPUYECKUE U ONTHYECKHE CBOMCTBAa aMOppHBIX 1ieHOK XCII, momy4den-
HBIX pa3HbIMU MeTogamu. HanorerepoMmopdusm aMoppHBIX CTPYKTYP.
MarHuTHBIE CBOMCTBa HAHOMATEPHAJIOB. JHAMAarHETUKH, TApAMarHeTUKH, eppomarHe-
TUKH, aTUPEPPOMATHETUKUH, (epPUMArHETUKU U (HEPPUTHI.
CyrniepniapaMarHUITHOE COCTOSIHUE.
MarnuTokaaopuyeckuit 3 pexT.
MexaHn4eckre CBOMCTBAa HAHOCTPYKTYPHBIX MaTEPUAIIOB.
ITon3yuects.
Bsi3kocTh (BHYTpeHHEE TpEHHE).
Heynpyrocrs.
TBeprocTs,
IIPOYHOCT,
IJIaCTUYHOCTD,
yIpyrue XapakTepUCTUKH HaHOMaTepUaJoB.
MexaHu3msl JepopMaiuy HaHOMaTEPUAJIOB.
CTabuIbHOCTh HAHOCTPYKTYP.
Poct 3epen. Auddysus.
OOmme 3aKOHOMEPHOCTH, pocTa 3epeH (peKpUCTaT3alri) B HAHOMaTepHasax.
PeakunonHas ciocoOHOCTb.
Karanus.
[TprMeHeHre KOHCTPYKLIMOHHBIX, HHCTPYMEHTAJIbHBIX U TPUOOTEXHUUECKUX HaHOMAaTe-
pHaIoB.
[TprMeHeHre TOPUCTHIX HAHOMATEPUAIOB U HAHOMATEPUAJIOB CO CIIEUAIbHBIMU (HU3H-
KO- XMMUYECKHMHU CBOMCTBAMH.

9. YYEBHO-METOANYECKOE OBECIIEYEHME JUCHUIIJINHBI
8.1. MeTonnyeckue peKOMeHAAUMH CTyAeHTaM

«Hanocuctempl. MeTonpl OJIy4eHHUSI M CBOMCTBa» CO00# OOIIMPHYIO, MHOTOIUCIIUILIN-

HApHYIO M JIOBOJBHO CIIOXKHYIO 00sIacTh 3HaHHH. [1o3TOMY, YTOOBI JOHECTH MaTepual 10 CTy-
JIEHTa, HEOOXOUMO YIENIATh 0c000€ BHUMaHUE CUCTEMaTUYHOCTH, HATJISIIHOCTU U JOCTYITHOCTH



u30keHus. B HacTosee BpeMs (pakTHUUYECKH CyIIECTBYET MaJIo y4eOHHUKOB U IIOCOOUH O JjaH-
HOM qucuumiiuHe. [1o3TOMy OCHOBHasl Harpyska JIOXKMTCS Ha JIEKUMU. J{sg u3yueHus cTyAeHTa-
MU JIJaHHOTO Kypca B IPUHIMIIE JOCTATOYHO 3HAaHUE Kypca oOiel (U3MKU U OCHOB KBAaHTOBOM
MEXAHUKHU TEPMOJIMHAMUKH.

Tak xak y4eOHMKOB M Y4EOHBIX IMOCOOMH MO JaHHOW TUCIUIIMHE OYeHb Majlo, TO OC-

HOBHAsl Harpy3Ka JIOKUTCS Ha JICKIMU U UX KOHCIIEKTUPOBAHUE. {151 TOMOMHUTENBHOTO U3yUe-
HUSL ¥ CAMOCTOATEIHLHON pabOThI MpeIaraeTcsi UCIOJIb30BaTh PEKOMEHIYEMYIO JTUTEPATYpy.
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