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|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Hean udyyenuss IMCUMIVIMHBL: GOPMUPOBAHHUE HAYYHON OCHOBBI JIJI OCOZHAHHOTO
Y L[EJICHAIIPABJICHHOTO UCIIOJIb30BaHUsl CBOMCTB TBEP/IBIX TEJN, B IMPEXKIE BCErO — MOJIYIIPO-
BOJHUKOB, MPHU CO3JJAHUU BJIEMEHTOB, MPUOOPOB U YCTPONCTB HAHOAJIEKTPOHMUKH, N1ATh
Ipe/ICTaBlICHUE O MPEJCIbHBIX BO3MOKHOCTAX MUKPOTEXHOJIOTHH, 00 OCHOBHBIX HaIlpaB-
JICHUSIX Pa3BUTHUS COBPEMEHHOW HAHOTEXHOJIOTHH, O MaTepraiax U METOJaX HAHOTEXHOJIO-
Ui IPUMEHUTEIHHO K CO3JaHUIO0 JIEMEHTHOMN 0a3bl HAHORJICKTPOHHUKH, KBAHTOBBIX MPUOO-
POB U YCTPOWCTB.

3agaum u3yyeHust JMCUMILINHBI:
® [3y4YEHUE OCHOB CTPOCHHS MATEPUATIOB U (PU3HKU NPOUCXOIAIIMX B HUX SBJICHUM,
TEXHOJIOTUH MAaTEPHUAIIOB YJIEKTPOHHON U MUKPODJIEKTPOHHON TEXHUKU, MAaTEPUAJIOB
HAHOJJICKTPOHUKH;
® u3ydeHHE PU3NYECKUX MPOIIECCOB U 3aKOHOB, JIEKALINX B OCHOBE MPUHIUIIOB JEH-
CTBUA MOJYNPOBOAHUKOBBIX MPUOOPOB, U ONPEACIIAIONINX XapaKTEPUCTUKU U Hapa-
METPBI 3TUX NPUOOPOB;
® CO3JaHHE OCHOBBI JUIS MOCIEAYIOLIETO U3yUEHHUS BOIPOCOB (PU3MKU MOIYITPOBOIHU-
KOBBIX MTPUOOPOB, BKIIIOYAS AJIEMEHTHI M TPUOOPHI HAHOZJIEKTPOHUKHU, PU3UKU HU3-
KOpPa3MEPHBIX CUCTEM, TBEPAOTEIBHOU JIEKTPOHUKH U TEXHOJIOIMU MUKPO- U HAHO-
JIIEKTPOHUKH.
n3ydeHue 3 (HeKToB, ONpeaeIsIomnX 0cO0ble 3aKOHOMEPHOCTH MTPOTEKAHUS pa3Iny-
HBIX (PM3UKO-XMMHUYECKUX MPOIIECCOB B IPOCTPAHCTBEHHBIX 00JIaCTSIX HAHOMETPOBBIX pas-
MEpOB;
- 0030p pa3IMYHBIX HAHOTEXHOJOTUYECKUX MTPOLIECCOB CO3/IaHUSI HAHOMATEPUAJIOB;
- 03HAKOMJICHHE C COBPEMEHHBIMH JTOCTMKEHHUSIMU IO CO3JAHUIO U TPUMEHEHUIO Ha-
HOYCTpPOWCTB;
- 0030p OCHOBHBIX TEHAECHIMI pa3BUTHS HAHOTEXHOJOTUI B MUPE;
® - 3HAKOMCTBO C COBPEMEHHBIMU SKCIEPUMEHTAIBHBIMU CPEICTBAMU HCCIIETOBAHMS
MAaTEPUAJIOB C HAHOMETPOBBIM MPOCTPAHCTBEHHBIM Pa3pELICHUEM.

Mecto mucuumianHbl B cTpykrype OIOII: peanusyercs B pamkax BapuaTHBHON YacTu
(vactu, popMHUpyeMoii yyaCTHUKaMHU 00pa3oBaTeIbHbIX OTHOMIEHHI) O10ka b1.0.04.07.

Ilnanupyembie pe3yJabTaThl 00YUEHHUs 10 JUCIHUIIMHE:

Kon IInanupyemMble pe3yJbTaThbl 00y4eHUs
KOMIETeHIH HHHHKaTOpLI JOCTHXKCHHUH KOMIICTCHIMHN 110 AMCIHILINHE

YK-1 3HaTh: 3HaeT: MeTOBI MOMCKA UH(OPMAIUH
- METO/Ibl MOMCcKa HH(GOpPMaIUU U pabOThI C | O MaTepHaiaX dJIEKTPOHUKU U HAHO-
HEH; AJIEKTPOHUKHU U pabOTHI ¢ HEll;
- CYIIHOCTh CHCTEMHOT0 MOJIX0/1a - CYIIHOCTh CHCTEMHOI0 MOJIX0/1a
Ymern: Ywmeer:
- QHAJIM3MPOBATh 337144y, BBIICISATH TAlbl | aHATU3UPOBATH 33a4y B 00JIACTH
€€ peLICHHUs], OCYLIECTBIIAT JCHCTBHS 110 HAHODYJICKTPOHUKH, BBIIEIATH ITaIlbI
PELICHUIO;




€€ pelIeHus, OCYIIECTBIATh IEHCTBU
10 PELICHUIO;

Baanern:

- HAaBBIKAMH OLICHUBAHUA HpaKTI/I‘-IeCKI/IX
MOCJICJICTBHI BO3MOJKHBIX BapHAHTOB pe-
HICHUA 3a4a4u;

Buiajgeer: - HaBbIKaMH OIICHUBAHUS
MPAKTUYCCKHUX MOCIICACTBUN BO3MOXK-
HBIX BapUAHTOB PEIICHUS 3a/1auH B
po(ecCHOHAILHOM e TEIIbHOCTH;

OIIK-1
CroocobeH wuc-
[10JIb30BaTh
[TOJI0KEHUS,
3aKOHBEI U Me-
TOJIBI ecTe-
CTBEHHBIX HAyK
M MaTeMaTHKH

3HaTh.

(G yHIaMEHTAIbHBIC 3aKOHBI IPUPOJIBI U OC-
HOBHBIC (PU3MUYECKUE U MATEMaTUICCKHE
3aKOHBI

3Haer:
dbyHIaMEHTAIBHBIC 3aKOHBI HAHODJICK-
TPOHUKU U HAHOMATEPHUAJIOB

YMeTn.:

MPUMEHATH (PU3NYECKHUE 3aKOHBI U MaTe-
MaTUYECKHU METOJIBI JJIsl PEIICHU 3a/1a4
TEOPETHYECKOTO M MPUKIIATHOTO XapaKTepa

YmMmeer:

MPUMEHATh (U3UYECKUE 3aKOHBI U Ma-
TEMATHUYCCKU MCTOAbI OJIA pGHIGHI/Iﬂ 3a-
Jlad HAHOAJICKTPOHUKH M HAaHOMAaTEPH-

JUIS  pelleHus aJloB

3ama4y  WHXKe-

HEpHOM  Jes- | Bramers: Baaneer:

TEIbHOCTHU HaBbIKAMU HCIOJIb30BaHUS 3HAHUH Pu- HABBIKAMU HCIOJIb30BaHUS 3HAHU (Hu-
3UKH ¥ MATEMATUKHU TIPH PEIICHUU NPAKTH- | 3UKH U MAaTEMAaTUKH TIPH PEIICHUH 3a-
YEeCKHX 3a/1a4 Jla4 HAaHOXJIEKTPOHUKH

OIIK-2 3HaTh: 3Haer:

CrnocobeH ca- OCHOBHBIE METO/IbI M CPE/ICTBA MTPOBEJCHUS | OCHOBHBIE METOBI U CPECTBA MIPOBE-

MOCTOSITEIbHO AKCIIEPUMEHTAJIbHBIX UCCIIE0BaHUM, CH- JIEHUS SKCIIEPUMEHTAIBHBIX HCCIIEI0-

MIPOBONTH CTEMBI CTaHIapTHU3AIUH, CITIOCOOBI 00pa- BaHUM, CHCTEMBI CTaHJapTU3AIINH,

AKCIIEPUMEH- OOTKH M TIPEJICTABIICHUS MTOTYYEHHBIX JJaH- | CIIOCOOBI 00pabOTKH M MPEeCTaBICHUS

TaJbHBIC UC- HBIX ¥ OI[EHKU MOTPEIIHOCTH PEe3yIbTaTOB | MOJYYECHHBIX JaHHBIX U OLIEHKH I10-

CIIETOBaHUS U U3MEpEeHU TPEITHOCTH Pe3yIbTaTOB U3MEPEHUM B

HCIIOJIb30BATh 007acTi HaHORJIEKTPOHUKH U HAHOMA-

OCHOBHBIE TEpPHAJIOB

npueMsl o0pa- YMmers: VYmeer:

OO0TKH U TIpeI-
CTaBJICHUS I10-
JTyYEHHBIX
JAHHBIX

HAXOJIUTh U KPUTUYECKH aHAIN3UPOBATH
UH(pOpMaINIO, HEOOXOIUMYIO JIJIs periie-
HUS TTOCTaBJIICHHOM 3aJ1a4H;

BBIOMPATh CIIOCOOBI M CPEJCTBA U3MEPEHU I
Y TIPOBOJMTH DKCIIEPUMEHTAIBHBIE UCCIIe-
JIOBaHUS;

paccMaTpuBaTh BO3MOXKHBIE BAapUAHTHI pe-
IIEHUS 33/1a4M, OLIEHUBAsI UX JOCTOMHCTBA
¥ HEJIOCTAaTKH

HAXOJUTh U KPUTHICCKH aHATH3UPO-
BaTh MH(OpPMAIHIO, HEOOXOAUMYIO
JUTSI pEIICHUS TTOCTABIICHHOW 3a/1a4H;
BBIOHMpATh CIIOCOOBI U CPEJICTBA U3Me-
PEHUI U IPOBOJUTH IKCIIEPHUMEHTAIb-
HBIE UCCIICIOBAHUS B 00J1aCTH HAHO-
JICKTPOHUKH ¥ HAHOMATEPHAJIOB,;
paccMaTpuBaTh BO3MOKHBIE BAPUAHTHI
pEIICHUS 3a]Ia4H, OIICHUBASI HX JOCTO-
WHCTBA U HEJIOCTATKU B 00JIaCTU HAHO-
AJICKTPOHUKH ¥ HAHOMATEPHAJIOB

Bnaners:

HaBBIKaMH (POPMYITUPOBKH B paMKax I0-
CTaBJIEHHOM I11€JIM MPOEKTa COBOKYITHOCTH
B3aMMOCBSI3aHHBIX 33]1a4, 00eCIeYBal0-
HIUX €€ JOCTH)KEHHUE;

crioco0aMu 00pabOTKH U TIPEICTABICHHS
MOJTyYEHHBIX JAHHBIX U OLIEHKH MOTPEIIHO-
CTU PE3yJbTATOB U3MEPEHUN;

Bnaneer:

HaBbIKaMU (OPMYITUPOBKH B paMKax
MOCTABIICHHOM 11EJIH MPOEKTa COBO-
KYITHOCTH B3aMMOCBA3aHHBIX 3a1a4,
o0ecreunBaroIInX ee TOCTHKEHUE;
crmocobaMu 00pabOTKU U TIPEACTABIIEC-
HUS MOJTYUYCHHBIX JaHHBIX U OLICHKU




METOIaMH OTIPECIICHHS OKUTAEMBIX pe-
3yJbTAaTOB PEIICHUS BBIJICJICHHBIX 3a/1a4

MOTPEITHOCTH PE3yJIbTaTOB U3MEpe-
HUI B 00J1aCTH HAHODJIEKTPOHHUKH U
HaHOMAaTEpPHAaJIOB;

METOAAMU OIIPEICIICHUS 0XKHIAEMbIX
pe3yJIbTaTOB PEIICHHSI BBIICICHHBIX
3a7a4 B 00JIACTH HAHOAJIEKTPOHUKHU U
HaHOMaTEPHAJIOB

Il. COAEP’KAHUE U OBBEM JUCIHHUIIJIMHbI

€ YKa3aHHeM KOJIUYeCTBA YaCOB, BblIeJIEHHBIX HA KOHTAKTHYIO padoTy 00y4arommxcsi
¢ nmpenoaasBartesieM (110 BHIaM Y4eOHBIX 3aHSITHI) U HA CAMOCTOATEIbHYI0 PadoTy

Ounas popma o0yueHnust

Ne n/m

AyIMTOpPHBIE 3aHATHS

HanmeHoBaHue pa3iejioB U TeEM Bcero

Cam. paé.
JIK 3 Jb

Pasznea 1. «®Pu3nyeckue
NMPUHIHUIIBI HAHOYJIEKTPO- 21,6
HUKW»

7,2 7,2 1,2

Tema 1. «Ob6nactu npumeHe-
HUSI KBAHTOBOPa3MEPHBIX 10,8

ctpykryp (KPC)»

3,6 3,6 3,6

Tema 2. «OcHOBHBIE IPEUMY-
11ecTBa NpUOOPOB HAa OCHOBE 10,8
KPC.»

3,6 3,6 3,6

Pa3pnen 2. «Texnosorus co-
31aHUS TBEPAOTEJIb- 32,4
HBIXHAHOCTPYKTYP»

10,8 10,8 10,8

Tema 3. «HanocTpyKTyphl U 10,8
HaHOMaTepHaJIb»

3,6 3,6 3,6

Tema 4. «Tpancnopt HOCHTE- 10,8
Jeii 3apsiia BAOJb MOTEHIH-
AJIbHBIX 0apbEPOBY

3,6 3,6 3,6

Tema 5. «TyHHenupoBaHue 10,8
HOCHUTEJICH 3apsiay

3,6 3,6 3,6

Paznen 3. «<OcHOBBI MaHM-
NYJISINMHA HAHOPA3MePHBIMH 54
00beKTAMM

18 18 18

Tema 6. «ITpuHIMTIBI PAOOTHI 10,8
CKaHUPYIOIIUX 30HI0BBIX
MHUKPOCKOIIOB

3,6 3,6 3,6

Tema 7. «TpaguuuoHHbIE Me- 10,8
TOJIbI OCAXKJICHUSI TIIIEHOK

3,6 3,6 3,6

Tema 8. «dusndeckue mpo- 10,8
IIECChI, UCTIONIb3yeMbIE JIJIsS
ATOMHBIX MaHUITYJISIIHI

3,6 3,6 3,6

Tema 9. «OCHOBHBIE TEXHOJIO- 10,8

3,6 3,6 3,6




rudeckue mpuémel GopMupo-
BaHUs HAHOCTPYKTYP C TIOMO-
e CTM»

10.

Tema 10. «KBanTOBO-TOUECY-
HBIE KJIETOYHBIE aBTOMATBI,
JIOTUYECKHE YCTPONCTBA HA
UX OCHOBE»

10,8

3,6

3,6

3,6

KonTpoisb:

Koncynbranuu

B T.4. IpaKTU4YCCKad ImoAro-
TOBKa

dDopma OTYETHOCTH

3a4CT

Uroro cemectp 3

108

36

36

36

Pasznen 4. MaTepuasibl
HAHOTEXHOJIOTHii

54

18

18

36

11.

Tema 11. BBenenue B HaHo-
texHozoruto (HT)

10,8

3,6

3,6

7,2

12.

Tema 12. HanocTykTypHBIE
9JIEMEHTHI BELIECTBA

10,8

3,6

3,6

7,2

13.

Tema 13. Marepuans Ha
OCHOBE HAHOCTPYKTYPHBIX
JJIEMEHTOB

10,8

3,6

3,6

7,2

14.

Tema 14. Marepuaisl sJek-
TPOHUKH ISl HAHOTEXHOJIO-
TUH .

10,8

3,6

3,6

7,2

15.

Tema 15. MeTons! camo-
cOOpKHU HAaHOCTPYKTYp. Me-
tox Jlearmropa-bnokerr

10,8

3,6

3,6

7,2

Pa3nen S . Ckannpyommi
30H0BbIIl MUKPOCKON U
IKCNEePHUMEHTAJIbHbIC METO-
AUKH CKAaHHMPYIOLIeil 30H/10-
BOHl MHKPOCKOIINH

54

18

18

36

16.

Tema 16. «ctopust OTKpHbI-
THUS M Pa3BUTHSI KOHCTPYKIIMH
CKaHUPYIOLIUX 30HI0BBIX
MHUKPOCKOIIOB

10,8

3,6

3,6

7,2

17.

Tema 17. «Cxkanupyromuii
TYHHEJIbHBI MUKPOCKOID)

10,8

3,6

3,6

7,2

18.

Tema 18. «Ilonyuenue aro-
MapHOT0 pa3pellIeHus B CKa-
HUPYIOILIEM TYHHEIFHOM
MHUKPOCKOTIE)

10,8

3,6

3,6

7,2

19.

Tema 19. «Metoasr 00pa-
OOTKHM M aHAJIN3a KaJpOB CKa-
HUPYIOIIEH 30H10BON MUKPO-
CKOIIUM

10,8

3,6

3,6

7,2

20.

Tema 20. «MeToauku nosy-
4yeHus! PU3NIECKUX XapaKTe-
pUCTHK 00pa3iia B CKAHUPYIO-

10,8

3,6

3,6

7,2




IIUX 30HJIOBBIX MHKPOCKO-
maxo»

dopma OTYETHOCTH 3ayeT ¢ OLICHKOU
Hroro cemectp 4 144 36 36 72
KonTpossb:

Koncynbranuu

B T.4. MPAaKTHYECKas MOJro-
TOBKa

HUTOI'O:

252 72 72 144

OuHo-3a0uHas popMa 00yueHUs1 (e peanusyemcs)

3aounas popma o0yueHus (He peanuzyemcs,)

I11. OUEHOYHBIE MATEPUAJIBI JIJISI TIPOBEJEHUS TEKYILIEA U
MPOMEXKYTOUHOM ATTECTAILIMU OBYYAIOIIUXCS IO JUCHUIIJIUHE

Tekymias arrectanus OpoBoAUTCS B (hopMe TecTa.

TecTOoBBIE 3aJaHUuA 3 CceMECTp
1. Yto o003HauaeT mpucTaBKa «HaAHO»?
a) ToJIbHAs IPUCTaBKa euHuUIl, 0003Hauvaromas 10 B Munyc 9 crenenu
0) 0JJTHa MUJIJTMOHHAS
B) OJIHA COTas
') O7lHA JecsTast
2. Ha"owacTuiisl 3710 ...
a) 00BEKTHI (YaCTHIIBI) C XapaKTepHbIM pazMepoM B 1-100 HaHOMETPOB XOTS ObI IO OJTHOMY U3MEPEHUIO
0) 0OBEKTHI (ACTHUIIBI) C XapaKTEPHBIM pa3MepoM B OT 1 10 2 HAHOMETPOB
B) 0O0BEKTHI (4aCTHUIIBI) C XapaKTepHbIM pazmepoM oT 1 1o 1000000 HanoMeTpoB
I') 00BEKTHI (4aCTHUIIBI) C XapaKTepHbIM pa3MepoM oT 1 10 500 HaHoMeTpoB
3. OTIUYHUTEILHOM 0COOEHHOCTHIO CBETOIMOA0B B OTJIHYKE OT OOBIYHBIX JIAMII HAKAJIMBAHUS SIBJIIETCA TO,
4TO OHHU:
a) JIeTeBbIe
0) 95% sHepruM y HUX MpeBpalaeTcs B TEMIo
B) 5KOHOMUYHbIE
I) 1al0T KOM(QOPTHBIHA CBET
4. I'pacden - aT0...
a) MaTepHaj C OUYeHb BHICOKOH MPOBOAMMOCTBIO MIEKTPUUYECTBA U TEIUIA
0) peBOIOIIMOHHBIN MaTepuan 21 cTomeTus
B) IByMEpHasl aJlIOTpOIHasi MOAU(DUKALUS yTriepoia
5. Yro Takoe dymiepen?
a) XKenezocoaep:xalas HAHOCTPYKTYpa, UCTIONIb3yeMas B MEAULINHE
0) YriepoaHas HaHOTpyOKa
B) CemelcTBO MIapo0oOpa3HbIX MOJIBIX MOJIEKYI o01iel ¢popmyssl Cn
r) [Tmockuii mucT rpadura MOHOMOJIEKYJISIPHOM TOJIIIMHBI
6. OynepeH COCTOUT U3 aTOMOB:
a) Kucjaopoaa



0) Bomopoaa

B) KPEMHHS

I) yriepoa

7. Merani, HaHOYacTUIBI KOTOPOro 3¢ (HeKTUBHO GOPIOTCA ¢ OaKTEpUsIMU U BUpycamu?
a) JKeJe30

0) cepebpo

B) aJIFOMUHHI

') MElb

8. Kakumu 00s13aTeIbHBIME CBOMCTBAMU JIOJDKEH 00J1a1aTh KaHTHIIEBEp?

a) JOJKEH NMPOBOAUTH JIEKTPUUECKUNA TOK

0) 10oJDKeH OBITh BHIIOJHEH U3 MArHUTHOTO MaTepuaa

B) JIOJKEH OBITh BBIMIOJHEH M3 3aKaJIEHHON CTAJIH

I') IOJDKCH OBITh THOKHMM C U3BECTHOM )KECTKOCTBIO

9. KTo BBEN B Hay4YHYIO JINTEPATypy TEPMUH HaHOMaTepUalibl?

a) I'. I'newitep

0) XK. . Andepos

B) P. ®elinman

r) O. lpekcuep

10. Kax Ha3bIBaeTCsl caMasi BBICOKAsi SHEPreTUYECKasi 30Ha B YHEPreTUUECKOM CIIEKTPE MOJIYIPOBOIHUKOB?
a) 30Ha IMPOBOIUMOCTH

0) 3anpeTHas 30Ha

B) BanenTHas 30Ha

r) KBanroBas 30Ha

11. B kakoM MUKpPOCKOIIE UCIIOJIb3YETCS] KaHTUJIEBEp?

a) CKaHUPYIOUIUI TYHHEJIbHbBII MUKPOCKOI

6) OnTruyecknit MUKPOCKOTI

B) PacTpoBsIii MUKpOCKOII

r) IIpocBeunBaromuii 31€KTPOHHBII MUKPOCKOI

12. PaboTa ckaHUPYIOIIETr0 TYHEJIbHOIO MUKPOCKOIIa OCHOBaHA Ha:

a) udpaxuy peHTreHOBCKUX JTydei

0) D¢ dexre TyHHENUPOBAHMS AIEKTPOHOB Yepe3 TOHKUN JTUANEKTPUUECKUI TPOMEKYTOK MEXKAY IPOBO-
JSIIel MTOBEPXHOCTHI0 00pasiia U CBEPXOCTPON UTIION

B) [IpocBeunBanuu 006pasia peHTTeHOBCKUMHU JIydaMu

r) IIpocBeunBannn o0pasia MyyKoM JIEKTPOHOB MU ycKopsitomeM HampsbkeHun 200-400 kB
13. OOpatarorces a1 B HyJIb BOJHOBBIE (DYHKIIMHM Ha TPAHULIE KBAHTOBOW SIMBI

a) na

0) HeT

B) OTBeT 3aBUCHUT OT IIMPHHBI KBAHTOBOU SIMbI

r) Bonpoc nocraBieH HEKOPPEKTHO

14. Yto Takoe HAHOTPYOKU?

a) [IpoTskeHHBIE CTPYKTYpPBI, COCTOSIIINE U3 CBEPHYTHIX T'€KCATOHAIBHBIX CETOK C aTOMaMU yriiepoja B
y3J1ax

6) CemelicTBO 11apooOpa3HbIX MOJIBIX MOJIEKyI o01Ieit popmyroit Cn

B) [IpoTsiKeHHBIE CTPYKTYPBI U3 YTIEPOIHBIX NMEPETIeTEHHBIX Lenei

r) MeTainoopraHu4eckie BUThIE TOJTUMEPHI

15. Yto 03HaYaeT OTHOCSIIMIACS K CO3[JaHII0 HAHOOOBEKTOB TepMuH "Top down"?

a) [lucneprupoBanue, yMeHbIIEHHE pa3Mepa 00bEKTa

6) CtpykTypooOpa3oBaHue, CO3/1aHUE HAHOCTPYKTYP U3 aTOMOB M MOJICKYJI

B) Co3/1aHNe HAaHOCTPYKTYPUPOBAHHOTO CJIOSI HA HIKHEH MMOBEPXHOCTH 00BEKTA

r) Co3iaHue HaHOCTPYKTYPUPOBAHHOTO CJIOSI OCAAUTEIBbHBIMA METO1aMU



TecToBble 3ananus 4 cemecTp
Yacts A

A1) Kakoit MeToq HE OTHOCHTCS K OCHOBHBIM METO/IaM IMOYYCHHSI YTIIEPOTHBIX HAHOTPY-
00K ¥ HAHOBOJIOKOH?
1. lyroBoii 2. JlazepHo-Ttepmudeckuii 3. [Tupomutnueckuit 4. BUoTEeXHOJIOTrHYECKUIA

A2) Obpa3oBaHHe CYNIEPMOJIEKYJIbI B CYITPAMOJIEKYJIIPHON XUMHUH MOXKHO ONTUCATh KaK:
1. Penrenitop + cyOcerpat(sl) 2. Pentenitop + perientop 3. Cyoctpar + cydcrpat(sr) 4. Pemern-
TOp + MOHOMEPHI

A3) Kakumu o0si3aTeIbHBIMU CBOMCTBAMM JOJIKEH 00J1a/1aTh KAHTUJIEBEP?

1. JIo/KeH TPOBOIUTE DJICKTPUUSCKHH TOK 2. JlokeH OBITh BHITIOJHEH U3 MAarHUTHOTO Ma-
tepuana 3. JloyskeH ObITh BBITIOJIHEH U3 3aKajiEHHOM cTanmu 4. JloykeH ObITh THOKUM C U3-
BECTHOU JKECTKOCTBIO

AS5) Kakoit u3 MUKPOCKOIIOB HU300PETEH MO3KE OCTATBHBIX ?
1. Cxanupyronuii cumoBo Mukpockon 2. CKaHMPYIOUIUN TYHHEIBHBIM MHUKpPOCKON 3.
PactpoBsiit Mukpockor 4. [IpocBeunBaromuii 31eKTPOHHBIA MUKPOCKOIT

A6) KTo BBEN B HAy4HYIO JIUTEPATYPY TEPMUH HAHOMATEpUaJbl?
1. T'. I'neiitep 2. XK. U. Andepos 3. P. Deitnman 4. 3. Jpekciep

A7) Ecau moMecTUTh TOHKUW CJIOM TOJYNPOBOJHUKA C HIMPOKON 3ampeii€éHHON 30HOM
MEXKTy ABYMS MOJTYNPOBOHUKAMHU C Y3KOH 3aMpeii€éHHON 30HOM TO MOTYyUUTCS:
1. KanToBas Touka 2. KBantoBas sima 3. KBanToBsiii 6aprep 4.KBanToBas uria

A8) Uto takoe dymiepen?

1. Kenezoconepxaiiasi HAHOCTPYKTYpa, UCTIOTIb3yeMas B MEIUITMHE 2. YTIIepoiHas HaHO-
TpyOka 3. CeMecTBO mapooOpa3HbIX MOJBIX MOJIEKyN obmiel hopmynsl Cn 4. [Tnockuit
JUCT TpaduTa MOHOMOJIEKYIISIPHON TOJIIIAHBI

A9) Kakoe cBOWCTBO XapaKTEPHO JJIsl MUKPOAIMYIbCUU?

1. MUKpOAMYIbCUM TPO3PAYHBIE JKUJIKOCTU 2. MUKPOIMYIBCUU UMEIOT TEMHO-CEPBI IIBET
3. MuKposMyJIbcHH HEMPO3payHbIe KUAKOCTU 4. MUKPOIMYIBCUU SIBISIOTCS XOPOIIUMU
IIPOBOJXHUKAMMU BJICKTPUYECTBA

A10) Kakast ©3 HAHOCTPYKTYp SIBJIICTCS TEPMOAMHAMUYECKHA HEYCTOWIHBOM?
1. Muxkposmynbcus 2. Munenst 3. Yriaepoansie HaHOTpyOku 4. HanoctpykTypbl, popMu-

pyIoIIHecss THTEHCUBHOM TUTACTUYECKOHU AedopMaIineit

Yacts b



b1) [TocTtaBpTe B COOTBETCTBUE OTACIBHBIE JIEMEHThHI YCTAHOBKH MOJIYYEHHUS HAHOTIOPOIII-
KOB M3 METAJJIOPraHUYECKOTO PEKypcopa METOJOM ra3o(pazHOro CHHTE3a X Ha3BAHUSIM

A) Hecymuii ra3

Kaanan B) P 6
aoo4das KaMepa
5 —E—yKaacocy p
B) MHcrounuk mnpekyp-
copa
: I') Konnexrop
— |
g 3 _E_ u;jaumﬁ-‘ ' ]CKPE(SOK
A 47 —em
Perynsrop Knanas HarpepaeMsrit 5
TOKa TpyOIaThIH

PeaxTop Boporka —> v

é

b2) TlocTaBpTe B COOTBETCTBHE HAHOMATEPHUAT M METOJ €TI0 MOJIYICHUS

1. 3onb-renb MeToT A) Hanonopouiok meaun

2. MeTton ruipoTepMaIbBHOTO CUHTE3a b) Hanonopo1iok okcuaa Meraia

3. Mertona xuakodaznoro BocctanoBiieHus | B) Okcuanas kepamuka
13 pacTBOPOB

4. MeToJ1 KpMOTE€HHOM CYIIKH I') HaHomopo1iok 0KCHA0B METAJLIOB C y3-
KIM pa3OpOCOM T0 pa3Mepy YacTHI]

b3) [TocTaBbTe B IpaBUIBHOM MOPSJIKE

A) Hanecenue

b) Temneparypnas o0pa-
00TKa
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b4) [ToctaBpTe B COOTBETCTBUE HA3BAHUE YIIIEPOJHON HAHOCTPYKTYPHI €€ N300paKEHUIO
T A) HanotpyOxka

b) Hanoxonyc

B) Hanoxopon

') I'papen

) ®ynnepen

b5) TloctaBhTe COOTBETCTBUE MEXKIY OTIEIHHBIMH DJIEMEHTaAMH B ycTaHOBKe JIeHrMropa-
brnomxkerr

A) Monocnoit
b) Ilonnoxka
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B6)
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cOOpKa BEIIECTB 30H-
JTOBBIMU METOJIAMH

b) CyOMUKpOHHBIE
CTPYKTYpHI C HAHOMET-
POBBIMHU  TOJIIMHAMH,
aHcaMOJIM HaHO3epEeH

B) I'pynmnoBsie mpo-
L[ECChI HaIbUICHUS,
AIUTAKCHS, AJIeK-
TPOHHO-JTTy4YeBas u
WOHHasT JuTorpadus,
MIa3MOXUMHUYECKHE
METO/IbI

I') TpexmepHbIil CUH-
T€3 BEIIECTB C 3aJ]aH-
HBIMH  XapaKTepUCTHU-
KaMH

J1) HaHOTIOPOIIIKH, KJIa-
cTephl,  (yJIepEHBI,
HAHOTPYOKHU
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E) Jlyromoit pa3psn,
B3PBIBHOE OCaXJICHUE,
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b8) [locTaBbTe B COOTBETCTBHE OTAENbHBIC Y37l YcTaHOBKM MOC

HNX Ha3BaHUAM
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BOKE € 3UMTHOR amvocepoi

CHcTeMa nogas TMEOWIHE
W HECYUW WX FE308

wcnapurensa

TepmocTarsl MO

A) Peaktop

UrsS

FLCH

CHCTEME! YPSBREHH R

b) MapiieBslii Hacoc

3arpy IOMHbM

WAs

B) Cucrema nomauu MO

I') 'eneparop MHIYKIHUOH-
HOTI'0 HarpeBa

B9) IlocTaBbTe COOTBETCTBHE MEXKTy TUIIOM CYHPaMOJICKYJISIPHBIX CTPYKTYpP U €€ hu300pa-

KCHUECM

EYXMEpPHEIE
ParMeHTEH

0\@\%

OO0 EXMEDHEIE
1 ParMcHTH
2

A AL A

A) CynpamonekyisipHast

YEMEPHEIE | ypocc-nonmmmepusanus

ParMeEHTEI
b) lennpumepst u ap6o-

POJIBI

B) XKectkue crepxuu

I') Jluneiinbie monumep-
HBIE CYTIEPMOJIEKYJIbI

TpexmepHEIE
parMeHTH

P o

b10) [locTtaBbTe B COOTBETCTBHE BapUAHT METOIA TPYIIIE

1. Kpuoxumudeckuit

A) VcnapeHue 1 KOHAEHCaIus

2. DNeKTpUYECKUM B3PbHIB

b) BeicokosHepreTuueckoe paspyunieHue

3. Ma3000pa3HbIe MPEKyPCOPHI

B) Cunre3

4.B BakyyMme WM UHETHOM rase

I') Tepmuyeckoe pasyioxeHue

Yacts C

C1. OxapakTepusyiTe OCHOBHbIE PA3HOBUIHOCTH HAHOMATEPHAJIOB.
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C2. BriBenute COOTHOIICHHMSI, OMTUCHIBAIOIINE 3aBUCUMOCTh OOIIEH O MOBEPXHOCTEH
paszena, a TakKe J0JIE MEK3EPEHHBIX TPAHULl U TPOWHBIX CTBIKOB OT pa3mMepa KpUCTaJIH-
TOB.

C3. OOBSICHUTD CYIHOCTh KOHJICHCAIIMOHHOTO METOJa Ha MpuUMepe ycTaHOBKH [ jeii-
Tepa.

C4. OxapaktepusydTe METOABI  CaMOCOOPKHM HAHOCTPYKTYD: (HU3HUECKH TPOIecC
«CBEPXY-BHU3Y», XUMHUECKHI «CHU3Y-BBEPX)».

[TpomesxyTouHas aTTecTalys 00y4arolMXcsl OCyIECTBIsAeTCs B (hopMe 3a4yeTa u 3a-
4eTa ¢ OLIEHKOHU C MCIOIb30BAaHUEM CIEAYIOIUX OLICHOYHBIX MaTEPHAIIOB!

Bompocsl k 3a4ety
3 cemecTp, ouHasi popma o0yUeHUst

HAHOCTPYKTYpPbl U HAHOMATEPUAIIbl €CTECTBEHHOTO MPOUCXOKICHUS

MPUHITUI KBAHTOBAHMS M KBAHTOBOE OTPAHUYCHUE

TPaHCIIOPT HOCHUTEIIEH 3aps/ia BJI0JIb MOTEHIIMATBHBIX OapbepOB
TYHHEJIMPOBAHWE HOCUTEIIEH 3apsiia

ONTUYECKHE CBOMCTBA KBAHTOBOPA3MEPHBIX CTPYKTYP

TPaJAUIIMOHHBIE METOJIBI OCAKICHUS TIIEHOK

METO/TbI, UCTIONB3YIOIINE CKAHUPYIOIINE 30HbI

HaHOJUTOTrpadusi, CpaBHEHHE HAHOJIUTOTPAPUIECKIX METOJIOB
CaMOPETYJIHUPYIOIINE TPOIECCH, CAMOOPTaHU3AIUS KBAHTOBBIX TOYEK M HUTEH
10 Ja3ephl ¢ KBAHTOBBIMH SIMAMHU ¥ TOUYKAMH

11.¢doTOonpUEMHHUKN HA KBAHTOBBIX sIMaX

12.xBaHTOBO-TOUYCUYHBIE KJICTOYHBIC aBTOMATHI M JIOTHYECKHIE YCTPOINCTBA HA UX OCHOBE
13.HaHOKOMIIBIOTEPHI

14 mipuHIUIIBL paOOTHI CKAHUPYIOIIMX 30H0BBIX MUKPOCKOIIOB

15.0CHOBHBIE TEXHOJOTUYECKUE TPUEMBI POPMUPOBAHUS HAHOCTPYKTYP
16.puzudeckue mpoIecchl, UCTIOIb3YEMBbIE NI AaTOMHBIX MAHUTTYJISIIHMA
17.mpumepbl HAHOCTPYKTYP, CHOPMHUPOBAHHBIX ¢ TOMOIIBI0 MeToga CTM

oCcoNOOR~ODE

Bomnpocsl k 3a4eTy ¢ OLEHKOMI
4 cemecTp, ouHasi popma o0yueHust

1. duznueckoe ocaxaeHue u3 napoout ¢azsl (MBE). [lonmyduenune amopdHBIX,
MOJIMKPUCTAIMYECKUX U MOHOKPHCTAIIMYECKUX INIEHOK. MOJIEKYIISIpHO-TTy4€eBast SIUTAK-
CHS1 3JIEMEHTAPHBIX MOJIYNPOBOJIHUKOB U NIOJYIIPOBOJHUKOB HA OCHOBE coequHeHui A3BS,
OCAQXKJIEHUE TJIEHOK IUAJIEKTPUKOB U METAJIOB.

2. Xumudeckoe ocaxjaeHue u3 napoBoit ¢aszel (CVD): ero Buabl, OCHOBHBIC 3a-
KOHOMEPHOCTH U METOAMKA. DTUTAKCUS U3 METAUIOOPTaHUYECKUX COCTUHEHUH U JIETYYUX
Heopranundeckux rugpuioB (MOCVD). Haubonee pacripocTpaHeHHbIE CUCTEMbI BEIIECTB -
MCTOYHUKOB KOMITOHEHT MOJIYNPOBOJHUKOBBIX MAaTEPUAIIOB U TBEPABIX PACTBOPOB.
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3. MOC-rugpunHas 30UTAKCUS TOJIYIPOBOJHUKOB HAa OCHOBE COEIUHEHUM
A3B5. OcobeHHOCTH BhIpAIIMBAHUS YU TAKCUATIBHBIX TNIEHOK HUTPUIOB OMHAPHBIX COE/IH-
HECHUM.

4, ['erepocTpykTypsl ¢ kBaHTOBbIMU siMaMu (K). [Ipunimmnsl BeIOOpa mosynpo-
BOJHUKOBBIX MaTepuanoB. MoaymsimonHoe u d-nerupoBanue. ['eTepoCcTpyKTYphI C BBICO-
KOM TUIOTHOCTBIO IBYMEPHOTO 3JIeKTpoHHOr0 rasza (JA30).

5. TpaH3UCTOPBI € BBICOKOW TMOJABMKHOCTBIO 3eKTpoHOB (HEMT-Tpan3u-
ctopsl). CBepxpemetku (CP) kBaHTOBBIX M. [101yITpOBOTHUKOBBIE JIa3€pbl HA OCHOBE I'e-
TEPOCTPYKTYP C KBAHTOBBIMU SIMAMH.

6. YMeHbpIIEHUE Pa3MEPOB IJIEMEHTOB METOAAMU TPAAULIUOHHOM INIAHAPHOU TEX-
HOJIOTHH 3a CUeT pa3pabOTKH, CO3JaHMs U MPUMEHEHUS SKCTPEMANbHBIX yIbTpaduoiaeTo-
BBIX MCTOYHUKOB U3JIyYEHHS CO CBEPXKOPOTKOM JIIIMHOM BosHBI (13,5 HM) mpu nporeccax
auTorpaduu.

7. HcTouHuky 3KCTpeManbHOro yinbrpaduoinera. JlazepHoe u3iaydyeHue: B3auMo-
JNEUCTBUE C TOBEPXHOCTHIO U puMeHeHue B HT.

8. Jlazepnas abnsuus. MHOrocnoiHple Op3rroBckue 3epkana. PesucTsl Ha oc-
HOBE HeopraHudeckux matepuaion. J[BY®-nanonurorpad. Hanomurorpadus.

Q. DnexkTpoHHAasi, MOHHAS U PEHTTreHOBCcKas nuTorpaduu. [IpumeHeHue «ImH3bI
KymaxoBay st HaHoNUTOTrpaduu.

10. Macku u pe3ucTbl AJisi pa3HbIX TUMNOB JuTorpaduu. CpaBHUTEIBHBIA aHATHN3
MEPCHEKTUB YIbTPAPHOIETOBOM, 3JEKTPOHHON, MOHHOW U PEHTT€HOBCKOW JTUTOrpaduil.

11. HanoneuartHas nutorpadus. [lonsiTue o nutorpaduyecKku-uHIyIIUPOBAHHON
caMoCOOpKe HAHOCTPYKTYP.

TpeGoBaHUs K KOHTPOJIBHO-U3MEPUTEILHBIM METOJIMKAM MO YYBCTBUTEIBHOCTH, MPO-
CTPAaHCTBEHHOMY Pa3pELICHHUIO, BO3MOKHOCTH ITPOBEAEHUS PYTHHHOTO 3KCIPECC-KOH-
TPOJIAL.

12. TlpuHnunuanbHas cxeMa KOHCTPYKIIMU CKaHUPYIOIIETO TYHHEIFHOTO MUKPOCKOTIA.
[TpuHIUTIBEI ONSpU3alUd U PAOOTHl THE30MATEPUATIOB, KOHCTPYKIIUS U TIPUHITUI pa-
00ThI MHE30CKaHEPA.

13. KoHCTpYKIMS U IPUHLIKI pPa0OTHI MbE30MHEPLUUATBHOIO ABUTaTENs MOABOA 30H 12
K 00pa3iy. OCHOBHbIE MapaMeTpbl CKAHUPOBAHHUS: TYHHEJIbHOE HAINPsKEHHUE, TOK MOI-
JepxaHusl, 10JIe CKAaHWPOBAHMUS, I1ar, CKOPOCTb, (PUIIbTPALUS; TOTyYECHUE KAJAPOB.

14. OcobeHHOCTH MOTYyYeHUS aTOMAPHOTO pa3pelieHus] B CKAaHUPYIOMEM TYHHEIbEHOM
Mukpockone. [IpuHImMnuanpHas cxeMa KOHCTPYKIMH CKaHHUPYIOLIEr0 aTOMHO-CHIIO-
BOI'0O MUKPOCKOIIA U OTJIMYHUE €€ OT KOHCTPYKLHH TYHHEIIBHOTO MUKPOCKOIIA.

15. KoHCTpyKIHs, MO3TAMHOCTh TEXHOJIOIMU MU3TOTOBJICHUS M BUJbl KAaHTUJIEBEPOB —
CTaHJAPTHBIX 30HJIOB JJISl CKAHUPYLIMX aTOMHO-CHUJIOBBIX MUKPOCKOTIOB. OTINYHE 3HA-
YEHUW MapameTPOB ISl aTOMHO-CUJIOBOTO U TYHHEJIIBHOTO MHKPOCKOIIOB, MOJTYyYEHHE
KaJIpOB.

16. OcoOeHHOCTH MOIYYEHHSI aTOMHOTO pa3pelieHusi B aTOMHO-CUIIOBOM MUKPOCKOIIE.
Nudopmarus o BEICOTE KaK OTIWYUTENbHAS HOBU3HA KaJIPOB CKAHUPYIOIIEH 30HI0BON
MHKPOCKOITHH.

17. KoppensiioHHbIN aHaln3, GYHKIUS KOPPETSIUN IBYX TPEXMEPHBIX 00HEKTOB, MH-
BapUAHTHOCTH K BBICOTE HAXOXK/IEHUSI 00BEKTa Ha penbede, MaTpHIla KOPPEISILIMOHHBIX
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K02 (hPUITMEHTOB Kak METO/ pacro3HaBaHusi 00pazoB. Dypbe — mpeobdpa3zoBaHue U aHa-
JIN3, IPOCTPAHCTBEHHBIN U YTIIOBOH Dypbe — CIIEKTPHI.

IV. IEPEUYEHD JUTEPATYPbI, HEOBXOJIUMOM JIJI1 OCBOEHUSA JJUCIIU-
IIJIMHbI

5.1. OcHoBHas JuTEpaTypa
1. Ipo6ort, I1.H. Hanosnekrponuka : yaednoe mocoodwue / [1.H. Ipo6oT ; MunrmCTEpCTBO
oOpazoBanus u Hayku Poccuiickoit denepanun, Tomckuii ['ocynapcTBeHHBIN Y HUBEPCH-
teT Cuctem Ynpasienus u Pagnosnextponuku (TYCVYP). - Tomck : TYCVYP, 2016. - 286
C. : Wi.,Tabi., cxeM. - bubauorp.: ¢.261-275. ; To xe [DnekTpoHHbIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=480771. (Iata oopamenus 01.09.2020.)
2. Gunmumonosa, H.M. MeTobl nccie1o0BaHusT MUKPOIJIEKTPOHHBIX M HAHODJIEKTPOHHBIX
MaTEpUaJIOB U CTPYKTYp: CKaHHpYIoIas 30H10Bast Mukpockonus / H.W. ®unumonosa,
b.b. KounbiioB. — HoBocubupck : HoBocubupckuit rocy1apcTBEHHbIA TEXHUUECKUN YHU-
BepcureT, 2013. — Y. I. — 134 ¢. —“URL.:
http://biblioclub.ru/index.php?page=book&id=228943. — ISBN 978-5-7782-2158-1. —
Texcer : anextponnsIit. ([Jata obpamenus 01.09.2020.)

5.2. lonoJiIHUTEIbHAS JINTEPATYPA
1. Mapkos, B.®. Marepuansl COBpEMEHHO 3JIEKTPOHUKH : yueOHoe nocobue / B.®. Map-
koB, X.H. Myxamenszsanos, JI.H. MackaeBa ; MunuctepcTBo 00pa3oBanusi U Hayku Poc-
culickoit @enepanunn, ¥Ypanbckuil (enepaibHblii yHUBEPCUTET UM. niepBoro [Ipesunaenra
Poccuu b. H. Enbuuna. - ExarepunOypr : M3gaTenbcTBo YpanbCcKOro yHUBEPCUTETA,
2014. - 272 c. : cxem., un. - ISBN 978-5-7996-1186-6 ; To xe [DneKTpOoHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=275825 (/laTa oOparcHus
01.09.2020.)
2. Boznecenckuii, 2.®0. MeToibl CTPYKTYPHBIX HCCIIEIOBAHUN MaTepraioB. MeTOIbl MUK-
pockonuu : yaeoHoe nmocodue / 3.®. Bozuecenckuit, @.C. apudymnun, U.11. A6myn-
nuH ; MuHucTepcTBO 00pa3oBaHus u Hayku Poccun, denepalibHOE TOCY1apCTBEHHOE
OroKeTHOE 00pa30BaTENIbHOE YUPEXKICHUE BhICILIErO MPOo(heCcCHOHATBFHOTO 00pa30BaHus
«Ka3aHCKkui HallMOHAIBHBIA UCCIEN0BATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET». - Ka-
3anb : U3gaTensctBo KHUTY, 2014. - 184 c. : Tabmn., un. - bubmmorp. B kH. - ISBN 978-5-
7882-1545-7 ; To xe [DnexkTpoHHbIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428294 (/lata ooparmienus 01.09.2020.)
3. l'azenayp, E.I'. MeToap! uccienoBanus marepuanos : yueoHoe nocodue / E.I'. I"aze-
Hayp, JI.B. Ky3emuna, B.I. Kpamennnus. - Kemeposo : KemepoBckuii rocygapCTBEHHbIN
yHuBepcuteT, 2013. - 336 c¢. - ISBN 978-5-8353-1578-9 ; To »xe [DnekTpoHHbIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=232447 (/lata oOparicHus
01.09.2020.)
4. Tposin, I1.E. Hanoanektponuka : yaueobnoe nocodue / I1.E. Tposn, FO.B. Caxapos. -
Tomck : ToMCKH rOCYy1TapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUSA U PAAUOIIEKTPO-
Huku, 2010. - 88 c. ; To xe [DnekTponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=208663. (/Iata oopamenus 01.09.2020.)
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http://biblioclub.ru/index.php?page=book&id=208663

V. IEPEYEHb PECYPCOB
NHPOPMAIIMOHHO-TEJIEKOMMYHHUKAIIMOHHOU CETU «<MHTEPHET»,
HEOBXO/UMbIX JJIS1 OCBOEHUA JUCHUIIJINHBI

Ccblika Ha HaunmeHoBaHnue pa3padoTku B

o . HocrynHocrs
HH(OPMaLMOHHBIH pecypc 3JIeKTPOHHOM dopme

nn

Poccuiickoe o0pasoBanne: Mene-
1. panbHBI mopTaa. Bkiawdaer CBOOOIHBII JOCTYTT
CCBUIKH Ha MOPTAJIBI U CAWTHI 00pa3o-
BaTCNBHBIX YUPSKICHUIA; TroCymap-
CTBCHHBIC 00pa30BaTE/IbHBIC CTaH-
JApThl; HOPMATHUBHbBIC JIOKYMEHTHI,
KaTaJor SKCKYpCH U 00yd4arommx
MPOTPaMM.

http://edu.ru/

2. MHTEPHET-TIOPTAJI, HOCBSILCHHBIN BO-
npocaM HaHouHAycTpud. OCHOBaH B
2004r. I'maBHBIMU HaNpaBICHUSIMHU
http://www.nanonewsnet.ru paboTHI SIBISIOTCS HHPOPMAIIMOHHO- CB0OOIHBIN HOCTYTI
aHAJTUTUYecKas U IPOCBETUTEIIbCKAs
JIESITETIbHOCTD B 00JIACTH HAHOUH/TY-

CTpHUH.
http://www.nanometer.ru «HaHoMeTp»-HEKOMMEPUYECKHA  HH-
3. TEPHET IPOEKT, OCBALCHHBIN HAHO- CB0OOIHBIH HOCTYII
TEXHOJIOTHSIM.
4. HanorexHonornueckoe  0OIIECTBO-

Poccun- 6mepoccuiickast 001IecTBeH-
HasOpTraHU3aIHs,00be IUHSIIO-
HIasATIpeICTABUTENCHPa3HEIXChepaes-
TENBHOCTH, HHTEPECKOTOPHIXKACACT-
CSTHAHOCHCTEM,HAHOTEXHOJIOTHIH-
HaHOMarepuanoB. CpenuKOHTEHTa-
caifra-myOIuKauuIo JaHHOHoO1a-
CTH3HAHUS;BUIE0-MaTepHAIIBIIICK-
U, BBICTYTUICHU I, BEOMHAPOB; UHTEP-
BBIOCOCTICIIHATTICTAMHU;COOPHUKHUTE-
3MCOBUMATEPUATIOBKOH(DEpEHIIN -
HOP.HoBocTHO#0I0KHAXOAUTCSBAK-
TyanmpHOMcOcTOsiHUM. [IpemonaBaTe-
JUHCTYICHTEIBY30BMOTy TUCIIONB30-
BaThcalTAISIIPOdeccHo-
HaJIbHBIXMTHTEPECOBHUITOTPEOHOCTEHB
nH(pOpMaMOHHOMOOECTICYEHHH.

http://www.rusnor.org/ CBOOOIHBIIH JOCTYII

V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX
N UTHOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

Perucrpanus yepes ito-
00l YHUBEPCUTETCKHI

DNeKTPOHHO-OMOIMOTeYHAs
KOMITBIOTED.

T cucrema (ObC o
1. | http://www.biblioclub.ru ( ) B nanbHelimem npeno-
YHuBepcuterckas OMOINOTEKa OH-
A CTaBIISICTCS HEOTpaHHUCH-

HBII UHIUBUYaJIbHbBIN
JOCTYII U3 000 TOUYKH,
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B KOTOPOU UMEETCH J10-
CTynl K cetu MHTEepHET

Poccuiickuit muHbOpMaITMOHHBIN TTOP-
2. | www.elibrary.ru TaJx B 00JIACTH HAYKH, TEXHOJIOTHUH, CBOOOIHBII JOCTYII
MEIUIMHBI 1 00pa3oBaHus

VII. JUHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE ITPOI'PAMM-
HOE OBECIIEYEHUE

HpI/I peain3alunu y‘{e6H0ﬁ JAUCHUIIIIMHBI HIPUMCHACTCS CICAYIOIICC JIMICH3NOHHOC U CBO-

00JIHO pacIpoCTpaHsIeMOe TPOrPaMMHOE 00ECIICUCHHUE:

- Microsoft Windows;

- Microsoft Office;

- LibreOffice u ap.

Vill. OBOPYJOBAHUE U TEXHUYECKHUE CPEACTBA OBYUYEHMUSA, HEOB-
XOAUMBIE JUIA OCYHIECTBJIIEHUSA OBPA3OBATEJIBHOI'O ITPOIECCA
MO JMCHUIIVINHE

Y4eOHbIe 3aHATHS MPOBOASTCS B ayJAUTOPHUAX, YKOMIIEKTOBAHHBIX CIICIIHATA3UPO-
BaHHOW MeOeIbI0, B TOM YHUCJIE CTAllMOHAPHBIMU WM MEPEHOCHBIMU TEXHUYECKUMU Cpejl-
cTBaMU 00y4eHus (IPOEKTOP, IKPaH, KOMITbIOTEP/HOYTOYK).

JlabGopaTopHbIe 3aHATHS MPOBOJATCS B CHCIIUATM3UPOBAHHBIX JIAOOPATOPHSIX:

Mono610x HP

2 IepCOHAIBHBIX KOMIIBIOTEPA

ITpunTep HP

buauctumistop BC Xumnadonpudop

Ouwnctutens Boasl Simplicity UV Millipore

VYcranoska Jlenrmiopa-bnomkert Minitrough2 KSV Instruments

Cucrema n3mepenus nopepxuoctaoro norennuana KSV Spot KSV Instruments

OnTuyeckas cucrema HaOJOIEHUs TOBEPXHOCTH MO OPIOCTEPOBCKUM yriom BAM
300 KSV Instruments

Crekrpodoromerp DR-5000 Hach-Lange

Tepmocrat (70 ;1) BD-53 Binder

XonomuiabHuK LG

TepmocraTrpyemas OaHs ED-5 Julabo

[Hentpudyra 5417R Eppendorf

VYuebno-uccnenoparensckuii kommieke NANOEDUCATOR 11

CamocrosiTenbHas paboTa IPOBOJAUTCS B KaOMHETAX, OCHAIIEHHBIX KOMIIBIOTEPHOM
TEXHUKOW C BO3MOKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» u obecneyeHneM 1ocTymna
B DJIGKTPOHHYIO WH()OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCHUTETA.
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