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1. UEII,I OCBOEHI,dI, 4I'/CJ\I4[IJII,I[| bI
I_{elrro ocBoeHr,rf, AricqnlnrrHbr dlpoqeccsl MI,IKpo- v HaHorexHoJlora}I) .uBJla!'rot

rroAroroBl(a cryAeHTos e o6racru QuruuecKl4x Ir xltrMl4rleoKl4x ocHoB HaHorexlFlonorfifi' a raf:xe

o3HaKoMJreHr,re ux c coBpeMeHHbrM TexHoJIor[qecKI4M o6opy4onauuen'l u aKTyarr'H.TIi\4I4

npo6leua [IaHorexHolorufi.

3a.ua.ru AtIcqunnI4HbI :

t I43}4II{Tb OCHOBHbIC METOAbI NONYqEHI,Ifl HAHOMATE)PI4AJIOB I'I HA}IOCI4CT$M;

. o3HaKoMr4Tbcfl,c rIepcrreKTIrBHbIMr,I paspa6orxaltu s o6racu,I HaHorexlJonorl4ft;

. r43yrrl,ITb aHaJlurlrqecKlre MeroAbI orrucaqr4fl tpururco-xuNrn'recrcpfx

TexHoJIOrlIqecKHX rlpoqeccoB.

2. MECTO,IIITCUUIIJII,IHbT B CTPYKTYPE OTIOIT BO

HAHO-

Aucunnlzna <llpoqeccrr MLrKpo- Lr HaHorexHoJlor[u)) flBIt'ercfl ooE3areJl]l1[olt

Alacqunlauofi napuarunrrofi qacrlr ocHo-"^+? -^^*onnrrnuqnr-un# n6n'c/rne'nernr]r'oii
AIICqLIUTI{HOr4 lJi{

trporpaMMr;I. Irlsyuenue AI{cuulJII'IHbI rlpoxo

lonyqeHHr,rx 3HaHI{.flX CTyAeFITOB, npuo6peren

Ml4KpolpoqeccopHaq rexHlrKa, BBeAeHIre B H

HaHo rexHlarpr. On HarIpaB.lIeH Ha o3HaKoMne

TaKXe Ha B,IIIrtHIlIe pa3MepHrrx es$enToB I'I

uanoycrpoficrn.

Ocsoeuue,AktcIItIrIJII,Irlu ueo6xoAl4Mo An

yue6uoro IIJIaHa: <3lexrpour4Ka kr Ml'IKponpoq

rpu6ororraa>, <Flayuno-uccneAoBarelrcrax pa6

BbIrIoJIHeHpIe BbIrIycKHofi rnzurz(f raraqraonnofi p

3. KOMTIETEHIIIII4 OEvrrAroIrIEr
ocBoEHllf L

B pe3ynbrare llry{eHufl AIIoqI'ITIJII'IHbI

KOMneTeHquu:

foroBHocrblo npoBo!,Irrb sKCrIepI4MeHTarI

MarepI,IaJIOB I4 KOMIIOHeHTOB HaHO- I1 MI'IKpOCpICTe

foroBHocrblo I4cnoJIL3oBarl 6asosue r
npr.lMeHfleMble B rIpolI3BOAOTIle MaTepIraJIOB, KO

(rrK-8);

foroBHocrt,ro pa6orar.b I{a coBpeMeHHoM Te

lpoH3BoACTBe MaTepH arloB ?I KOMTIOHeHTOB HaHO-

B pesylrrare ocBoeHhla AI'IcqvnnIrHu o6yr

p*ynbrarbr o6pa:onanur :

1. 3Harr: ruaccu$zxallurc MeruuIJIoB, cnJIaBoB

MafHLrrHbIX Marepl{i}noB, rIonynpoBoAHI',IKOB

Qnsz.recrcue flBnenr44 onpeAenflIolrll4e KoHIIeH

3apflra B rBepAoM rene (IIK-8); t|nsrauecr<ze

3aps,ra B rIonyrpoBoAHLIKiIx (lIK-2, IIK-10);

npu6 op ax, sBrtloilIl4xc.f, 3n eM eHTaMI4 MI{Kp o cx

2. Vueu: co6uparr, aHaJIIr3I{poBarb Il cl{cre

HayqHo-lrexHl4qecKylo uH(fopuaunro no reMar

p aC CqI{TLIB aTb CTaTI4rIe C KI'I e U I.IdIJA}'{VIqe C KI4 e X

Ha ocHoBe AaHr{bx, orpeAen-srcrqrax tfra:uqecKue rlapaMerpbl Marep[anon; pacdunrun{rl 
1t



npoeKTrrpoBarb oJreMeHrbr L1 ycrpoficrBa, ocHoBaI{uble I{a. pa3nflrrHblx (fueuur:crux fipl4Hll{rrax

Aeficrsuq (nK-2, llK-8, IIK' 1 0).

3. BlaAerr,: ocHoBHbrMlr nprreMaMu o6pa6ornu u [peAcraBJIeHI,Ifl sKcnepI'IMerITanbHHIX AaI{I{brx

cnoco6uoornrc cocraBJrflrb onvrcalus. npoB)AI{MbIX zccne4onaHufi v paapa6hrueae{ux'

npoeKToB, noAroToBHTb AaI{HbIe Anq COcTaB IIeHvtt OTqqlOB' O6SOpOn u 4pyrOfi ldxuuuelmOii

AoKyMeHraIIun (IIK-2, IIK-[i, [K-1 0).

4. CTPYKTYPA II COAEP}ITAHI'IE AIICIIUilJII{HI,I

PasAeI 1. Conperteuurt MI{Kpo I,I HaHoycTpoficrna. flpunqllnst pa6or:rt.

l. f1oulrue Mr,rKpo r{ HarrorexHolorufi. ,{ocruxtutvtble pa3Mepu yr:'rpoftclB H ICpFTI4uecfue

flBrellufl.
2. 3renrpnuecKlre ycrpofrcrsa Ir I'IHTerpanbHbIe cxeMa.

3. Onruqecrr,re gJreMer{Tbr, ognoQoroHHbre I4 MHoroOoroHHbIe orlrl4rrecl(I{e cxeMbl'

4. Ctnroalexrpl4qecKl4e ycrpoftcrna.
5. CUCreUu Ha XI,IAKI4X 3JIeMeHTaX, KOJIJIOI4AHag on'rI'IKa I'I sneKTlpOHI{KZl,

ParAer 2. MeroArt cHHTe3a IIaHoMarepI'IaJIoB rr yorpollcltB.

1. Ocnonu TeXHOnorI4LI II3roToBneHIl.t oAHo, IByX II TpeXMepHbIX cTpyx:lfyp'

2. T'exnonorzqecKr.re gco6ennocrz $oprraupoBaHl4t oAHoMepHbIX HaHocrpyl(Typ.

3. T'exuonorraqecKue oco6enuocru Sopunpo.BaHus JIByMepHbIX FraHocTpyKlyp'

4. T'exnolornu fionyrreHllg LIHTerpanbHbIX cxeM'

5. C)nruqecxue ycrpoiicrBa, KanJrepbr r4 BoJIHoBoAbI., onrzrrecKlre cMeIIIIdBalleJIII.

O6nrag rpyAoeMKocrb ,4racrlurrJrlrHbr cocraBJlter 4 gaqernne eAI'IHI4l[bI, l4zl.aaca,
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PasAeJ 3 SnexrpoQusuvecrue csoftcrea Mareplranoe. Co:]AaHne HoBbrx sneKTpoHrnblx

ycrpoficrB"
1. Ivtreralllr, Ar,roJreKTpr{Kr.r rI nonylpoBoAHHKlr c roqlfl4 3peH}Ig 3oHHoI4 Te,opnz.

2. Hauocrpyxrypbr : KB€rH'roBbre rorrKrlr, rerepocrpyKTypbl I{ cBepxperrerl.I'I.

3. tr4c:tcyccrneHHble arol{bl Ia rlx csoficrsa.
4. Irlgntenenue gJreKTplr,{ecKr4x ceoficre Marepl4anoB E 3aBI,IcrIMocrI4 or pa3Mepa F

pa3MepHocTI{.

5. (Dorolurorpa(PIEx.

6. Hauolurorpa(fn.recnne MeroAbr nonyrreHl,Itt 3neKTlpoHHbrx ycrpollcrB.

PasAeI 4" Vcrpoftcrea c 3D apxl4reKTypofi: cnoftclBa 14 MeroAbI uortyLleHl,ts.

1. TexuoloruqecKr4e oco6euHocrra (poprvrupoBaHl{.l rpexMepHblx HaHocrpyKTyp.

2. llo"uyueuue 3D-uanoctpyKryp MeroAoM I'Ionuoft I'IMnJIaHTaII[u.

3. @ugulco-xuMlrrrecKr.re IlpoUeocbl lrJra3Moxl{t\{I,IqecKoro rpaBJIeHI{fl'

Terrlsl na6oparopH ux Pa6or:
1. Mo4enupoBaHrre crpyr(Typbr KBaHToBbIX ToqeK c IrctIoJIb3oBaHI,.leM IIorroHrII'laJIa

Jlenapaa-AxoHca.
2. Pacqer nomronofi S)'Hrcrluz 3neKTpo ra B rroreHuptutrnoft xue (rcnaHrolloft ToFKe)

3. Mo4elupoBaHlze npoqecca ryHHenkIpoBaHLrs'sJIeKTpoHa

4. MoAenupoBa1;1v1e [poqecca MI{I'paIII4I{ 4e$er<ron n o6rerrle MaTepl4ana

5. Mo4elupoBaHr4e npoqecca ocaxAeHr4f, HaHoqacTuII Ha noBepxllocTl; KlllzcraJXnu'recrpfi

IIOINOXKII.
M o4e"nupOBaHLIe e g auN.{oAeit cTBr4fl H aH orIacTI,IU B KonnO14Au oft r;u cren,t e.

Mo4e:rnpoBaHlle crpyl(Typbl p-n [epexoAa B clzcreMe HaHoroqeK

M.o4enupoBaHl,Ie crpyltrypbl $ynnepeHa Coo.

Tevmr flpaxTuqecrcux Pa6or:

Oragu-recKue ocHoBbr gneKTpoHHofi trtnr<pocKorII{Il.

O[suqecKl,Ie ocHoBEI aroMHo -curosofi MHKpocKorII4

Ycrauoexu Anr rton yqeHlas HaHoyrnepoAHblx Marepl'Ii]noB.

3revreursr Merpono u4I4 B HaHorexHoJIofI4II.

lloryuenue FI aHoKJlilcrepoB I{3 Ko JIJIoI'IAHIrK pacrr}opoB'

Cranres HaHoKnacrepoB Ir3 lagonofi (fasu.

MexauocuHTe3 HaHoKnacrepoB.

MeroAu KoMrIaKTI,IpoEaHtrs HaHonopolllKo B'

Cfinres yrnepoAHbDi nanorpy6oK I43 ra3oBofi $a^ar,I.

X zN,ru.{ecK uit cu:elt ez yrnepoAHbx uaH orpy6ot< .

Ocaxq4euae HaHopalt\4epHblx rIJIeHo K M eroAoM PVD.

OcaxtAenIae HaHopa3MepHbIX IIJI9H9K M9TSAOM MoneKynflpHo-ly'renoll

Ocax4euue HaHorIneFIoK IroHHo-JIfreBbIM MeroAcrM "

Ooaxresue ToHKLIX TIJIeHoK MeroAoM CVI).

FJ[anclrrurorpaQnr.

5. OEPA3OBATEJI]bHbIE TEXHOJIOII{I4
llpu npoBeAeHIrIa neKIIIroHHbx 3aH

lperroAHeceHlar yre6Horo Marepvara, [peAno

nepexoA K paccMorpeHlto MeroAoB I'IX pe

crr4Mynrz:pyer cry,AeHToB K QopnauponaHl'Iro c

TeKyrrreMy Marepuany r4Jrvr o6parqaxcs K H

6.

7.

8.

1.

2.

3"

4"

5.

6.
.l

6.

9.

10.

11.

12.

13.

t4.
15"

3NI,I'I'AKCI,I14.

IONYIIEHHbIM B XOAE IIPEAbIAYilIEIO OOYqEHLIfl.



. rrpr4MeHeHr{e Mynbrr4MeAr.ra rexrroJror[ft (uponer4eHple neKIIIroHHbrx sa*sruria c Iry[.IMeHe$aeu

KoMrrr,IorepHbrx rrpe3eula\ufi. u AeMoHcrpar{r4oHHbrx poJIIrKoB c noMollllbto ltlpopKTopa. IIJIIT

3BNa);

o ooy.rerrrre B MaJIbIX fpyrlrax (nunolneuHe

rp€x.reronex);
o M&crop-KJraccbr (4enonctpar\ufl Ha ra6opar

/IpIarHocll4.recKoft Te)GI4KI4 Ha KoH

HaHocrpyKryprrpoBaHHblx Marepzaron).r4rrv\/ayJ\r J YrryvDqrLtr wLvD.r.

6. OUEHOTTHbIE CPTDACTB A l.nf, TEKyTTIETO KOHTPOJIfl yCIIIIBAEMOCT

IIPOMEXYT OTIHO fr ATTN C TAUI4I,I IIO I{T OTIAM O CB OEH}Ifl
ALICqlr[JII{Hbr I4 yTIEEHO -MET OlII4trEC K OII OEE CfI ETIEHI4E

CAMOCTO TEJIbHOrT panOrbl CTyAEHT'OB

,rt"+

a) Bonpocrr pefirunr-KoHTpors :

Pefi runr-nonrp o.rrr J\! I
1. Ocnonu rexHoJIoI'urI I43roroBJIeHLIq oAHo, AB)/x I4 TpexMepHbrx crpyKTyp.

2. Ilepcner<ruBbr pa3Br4Tr,rfl MI,IKpo- Ir HaHorexHl.rKt4.

3. f'exnororvrqecKl4e oco6euuocru $oplrupoBaHlrs oAHoMepHbIX Ha.H:oc:rpy{Typ.

4. TexnonorprqecKlae oco6enuocru SopurapoBaHuA AByMepHE,Ix Hanrccrpyrtyp"

5. TexuoloruqecKne oco6ennocru SoprvlapoBaHlzfl, TpexMepHblx narrocrpy(ryp,

Pefirnnr-rconrpom J\b2

1" 3reltenrrr HilHo3JIeKTpoHI4KLI.

2. Srerirenru uauo$oronuru.

3. Hanorararr43arrf,pbl.

TOrrKr4, reTepocTpyKTypbl Ir cBepxpelIeTKI'I.

ryvenoft grrr4TaKcul{.

Pefirunr-rcoHrpom J\b3

1, OcrosHrre KBaHToBopa3MepHbIe sQ$er<ru

2,, @prsu.recrl4e ooHoBbI gneKTpoHHo-ryuenofi ornl{TaKcI4LI.

3 " Ousr4qecKrae ocHoBbI MeroAoB arorr.tro,ft IrMIrraHTaII[u.

4" OusflqecrcIle ocHoBEI MoneKynspuo-lyuenofi DnIzTaKcI{u.

5" Ycranoerz Anrr rronyqeHllx HaHoyrnepoAHbDl MarepLIaJIor].

4. HaHocrpyxrypbr rr HaHorexHoJrofu[: nauorpy6xpl, oAHoaroMHbIe) oJtoll, xearnrf,nu$

rerepocrpyKrypbr rr cBepxperlerKH.

5, @uszxo-x[Mr{q(]cKr4e MeroAbr rronyq€)Hr,rfl uaHoo6serronr. OcnoBbI MoJIeKyJUnl

6, flpuueueur4e I{ [epcleKTrrBbr pa3BzTns. HaHorexHoJlorlrkt. Snerr,renm,I

HAHOTEXIIOJIOIUU,

6) Boupocbr K sK3aMeHy

1. MerarJu, AA3neKTpr{Kr4 t4 rronynpoBollHr4Kr{ c ror{Kr4 3peH.afl soHHofi

2. 3nexrponpoBollHocrb nonyrpoBoAHt4 KoB (co6crneuna.r, n purr,recn ar).

3. fenepaqzx n perou6nnaL\zrfl. uocurerefi 3apfl,\a B nonyrrpoBoAlll4ltax.

4. [u$$y:nx u apefiS uocurelefi 3apfl,raB nonyrpoBoAHlrKax.

5. IloseAeHze rrony[poBoAHI4KoB B cl4Jlbr{bx 3neKTpuqecKl{x Ironflx.

TeopI4I4.

6. MexanusNt o6pasonanu{ p-n-nepexoAa, Bblcora 14 rnkrpvHa norenquzuml



Holo 6apsepa B parlHoBecnoM cocrorHr.r

fe'repocrpyKrypbr r{ cBepxperrerKl,I.

7 " oagrzro-xuMr.rqecKI4e MeroAbr lonyrreH

8" OcrosHrre KBaHroBopa3MepHbIe e(|Sex

9 " @ugu.recxze ocHoBbI gneKTpoHHoft rr,rlzttpocKorlull.

10. Ooronrzrorpa$nr

1l " Cnoco6rr excnonupoBaHr4{

12. @ororua6rourr r.r rexHoJrorus. uxlonyqeHl4q

13. Meroabr r4 TexHoJrorua (foplnurpoBalzrs. pucynr(a roHKonJrel{orrHbrx srerudHtoEl

I 4, Qusu,recKr{e o crroBbl aroMHo - crlrosoft MtIKpo rlKonl4

1 5 " VcraHoBKrr An.lt flonyqeHr4-t HaHoyrnepoAHblx Marepl{anoB.

1 6 " llpzueH eHr,re u r epcrreKTr{Bbr pa3 Br.rrr4s HaHorexHo Jrof LIH.

17. T'eprr.ruqecKoe r,rcnapeHr{e B BaKyyMe

1 8. I4onuo-rrJra3MeHnoe pacnbrneHr4e

15). SirenaeHTbr MerpoJroruu B HaHorexHoJroru[.

20. llonyueHr,re HaHoKnacrepoB rr3 Konnor.rAHbx pacrBopoB.

2n . Cuur.ee HaHoKJracrepoB ras ra3oeoft tfasu.

22. Oca>rcleHrze HaHopa3MepHbIX IIJIeHoK MeroAoIvI PVD"

23 . O caxleHz e HaHop a3MepHblx TIJIeHoK MeroAoM MoneKyntpno -ry.ren ofi

2 4 . O caxrleHr4e HaHorrneHoK r4oHHo -nrreBbrM M eroAoM.

25. OcaxleHr.re roHK?rx rrJreHoK Mero.rloM CVD.

26 . fIo lyueHrre HaHorr JreH or( MeroAoM Moneryn-fl pH oro Hacnalr .naHus..

27 . fIo ttyueHr4e H aHorrneHoK MeroAoM IIeu rnrrcpa-EroANerr.

28. llonyueHrze opraHo-HeopfaHr.rqecKr4x norprnufi c no vrorrlbro 3oJIE,-,rgJIb rpxHonolun

29 . Ilurorpa$ux : oranbr, BrrAbr.

3 0. llonyuesue 3 D-naHocrpyKryp MeroAoM uoHHoft LIMrInaHr€uIIrI{.

3 1. OrzsuKo-xt4Mr4trecKr4e rrpoueccbr rrJra3MoxlrMr,rlrecKoro rpaBneHl4.f,.

3 2. Haso crpyKTypr4poB aHrze npunoB epxHo crHo ro cno.rr M arepl{aJloB.

33 " TonrorneHor{Hbre pe3ucropbr

3 4. TouxorrJreHor{Hbre KoHAeHcaropbl

3 -5 . Tonr<onJreHoqHr,re rrH,4yKTr,rBnocrr{

n) Boupocbr AJrfl caMocroerre.rrurofi pa6ornr cryAenTa

i " Karue ocHoBHbre Br4Abr Marepl{anoB r{clonb3}Torcfl B oJleKTpounxn?

2. Kax lroxno rraccuQuqupoBarr, Marepl4anbl B 3aBI4cLIMocrrr or
3neKTponposoAHocru?

3. Kar uglrenflercrr B B 3aBrzcI{MoclII or eorsaeftcltuq

BFrerrrHHX ycnoer,rfi (n

4. KraccuSnraqur ocrl{.

5. Karoe KoJrr4rrecrBo rlrnoB KpllcrannuqecKrlx pelxeroK TBepAbIx re.[ cylllecrBye'r B

npupo4e?

6. Karcoeo crpoenr4e Kpr{crannuqecroft perrerKr,r Mer€urJroB, Arr3JreKTlrI{KoB

nonylpoBo4nv xon?

r{TaKcEh.



7. Kaxosrr oco6ennoctu cssseia Me)r(Ay y3JraMIr l(prlcraJlnl{qeoxofi peruerxl4 n

MeTaJrJIaX, AI4gneKTp.tIKaX LI nonynpoBoAnurcax?

8. Ilro raxoe aHI43oTpoIIus csoficre B KpLIcTann ax 14 c qeM oTcl Cesgano?

9. Ilpunegure [pr4]Mepbr Marepr4anon, o6ra4aroiltl4x rlonynpol]oAHl4K:ol3blMl4

csofrcrsaMu.

10. Karc B 3aBI,IcIIMoclI,I oT cTpoeHIIfl KplrcTannu'Iecrofi peuIeTKI4 Mo)K.FIo

rraccu(f uq[poBarb nonynpoBoAHl{KoBble uarepuzulu?

11. Karue Br4Abr 4ecpexron Kprrcrannu.recxoft peruerKl4 BbI 3Haere H HEt tlllo

eflI,Iqror?

12. Kaxue ocHoBHbIe npI4HuI{nbI I4 coorHo

rrcrro JIb3yeMbIe AJIf OIIT4CAHI'4fl. [OBeAeHUS

sHaere?

13. llpzneAl4Te npl{Mepbl KBaHToBo-Mexa

14. qacrnu B TBepAoM rele. Paccuorplrre

15. lKarze rr.rrrbr 3HeprerutrecKrrx 3oH cyrn,ecrB)'Ior B TBepAbIX TeJrax,{nfl 3raPflxeHFII,x

qacruu?

16. Kax nasrBaercfl. TBepAoe reJro, y Koroporo 3oHa rIpoBoAIrMocrI4 il Ba[IeHTHat 3qHa

nepexprrnarorc.a?

17. Karyro Benr4rrrzrry cocraBr.f,er rnvplaHa 3arlpetqeHHol,I3oHbl B AI13.[eK]pI{Sax,

ilonynpoBoAHlrKax u ruerallax?
18, Kalcue rr4rrbr nonylpoBoAHr.rKoB B 3aBHcrrMocrLI or rlrna 9JreKTporIpoBoAHocrI4

gnaere?

19. KalcOn MexaHI,I3M rtoflyrleHufl llonylpoBoAHIlB:oB c rpe6yel,tslM TIn]IoM

sJreKTponpoeoAHocru?

20. r{ro'raKoe PVD ra CVD? B qerr,t pazrruuun?

21. Meroa o6parnux uuuell?
2'2. O1;r;plrrrrfi xzvuqecxptft peaKTop, MeToA KoHTpons xI{MIaqecKI'Ix rrpoqecbon?

23. 3SSerrbI caMoopranuzaqufi. B orKpLIl'bIX I4 3raKpblrux peaxropax.?

24. Meralbl JILIraHAHbrx KnacrepoB.

25 " I(orrtureKcbl Ir !:oMrIo3I'ITHr,Ie MarepI4aJIbI.

2'6. Y la'rpaAlrcrepoHble cucreMrr : oco6en nocru $usl'IqecKl4x

B KOJIJIOI4,IAX.

rI xrzMII'{eCKilX IIpOU

27. PacnpocrpaHeHue cBera B KoJInoI4AHot[ cucreue

28. Ilepenoc 3aptlAa u ynbrpaAucuepurofi cncrer{e

29. Meroabl rerl4prJBaHlrf, rIonynpoBoAHI4KoB

30. Meroabl nonyqeHus AI,IsneKTpI4qecKI'IX cJIoeEr n ycrpoftcrnax

OHI4

Bb'I

3JreF:Tporrr4KI4

1l

7 . YTIEBHO-METONUIIECKOE II I4FTOOPMAIIIIOHII OE OEIECIIEIIE

AI,I C qU[JII4HbI (MOAvJrfl )

a) ouronuafl Jrlrreparypair
1. MeroAbr nonyqeHnfl. r4 r{ccJreAoBaHr{r FlaHoMarep}IanoB LI Hallo-crpy

JIaSoparopHbrfi rrpaKrr4KyM rro HaHorexHoJlorl4flM [3nexrpol{Hblfi pecy

yrre6Hoe rroco6ze I E. il.Muuruna [n tp.] ; roA peA. A. C" C?trosa. - 4-e

(en"). -NzL : EI4HOM. Jla6oparopvn 3naHt4it,2014.- 184 c. : I4Jtt,- (V'ieSuar! lrI
Bbrclreft IIrKorIbI). - ISETN 97 8-5 -99 6'3 -2'3 60-9 .



2. HasorexHoJrorr4r4 B orreKrpoHr4Ke. Br,rnycx 2 f3ner<rponHuii pec/pc]/,f,.A.
Aprauouona [n Ap.].-- 3rercrpou" rApraMOTr.oBa Lr4 Ap.l.-- JneKrpoH" r
2013"- 688 c

3. I,IrHa'ros A.H. H.auosreKrpoHllKa

f3ner<rpouuufi pecypc] : y.re6" noco6rze
360 c. - ISBN 978-5-9765-1519-9.
6) gouo.uuureJrbHafl Jrrrreparypa:

1. cDugz.recKr{e ocHoBbr Mr4Kpo- I4

Euuxon, B.il. Mraxaftron, IO.B. llau
I-{nemona. - M.: ZsA-no MfTy rarr,r. H.3.
s-7038-3319-3.

2. BirpYtduu, A. A. @raguro-xuu
Har{ocrpyKlyp f3nexrpoHHrtfi pecypc] :

Eaxrzua, B.W. TouurI,IH, FI. lI.Tovula
rsBN 97 8-s -7 638-239 6--7 .

3. Mzrcpo- ra HaHooJreKrpouura/,{parynonl}.1I., Ocreprarc)-1J.11" - floeociaO.:
HfTy,2012. - 38 c.: ISBN 978-5-7782-2HfTy,2012. - 38 c.: ISBN 978-5-7782-2

4. FlascleneKrpoHrrK;e fSnexrpoHntrfi
IIIyra ; LroA peA" A" C, Czroea. - 2-e u
zuauuit,2012. - 342 c. : IIJI. - (Hanorexn
e) np orparuN{Ho e o 6ecne.r enue ra llHrepuer-p ecv p ct I :

1 " ulrp://www.NANoscoPY.oRG
2. hftp-1tryyry,nanqn9lql{Lt/
3. hftp=lwww.nanonewsnet. d
4. htto : I I the saurus. rusnano. com/



Pa6o.rat [porpaMMa Allc{}rlnr{Hbr cocraBJleHa B coorBercrBlrl,I c rpeooBaH

BO uo HarrpaBneHraro 28.03.01 HauorexHoJloruI[ LI MrlKpocrlcreMHat rexHllKa

Pa6o.rlro rrporpaMMy cocraBLIJI aorteHr KaOerpH @ulIM A.O. K]t'{epHIt
(otto, no4nlrcl)

Peqeugenr y', (a hu(rrpeAcraBr{Tenb pa6oro4arerx)

4,2f/
(lrecro pa6orrt, AoJIXHocrb, @ZO, no,4nucr)

Ilporparrrrvra paccMorpenav o4o6pena Ha 3aceAaHura ra$e4plt tDn!

3aseAyrouufi ra(pe4pofi

(OIIO, noArulcr)

Pa6o.{ar [porpaMMa paccMorpena rz oAo6peHa Ha 3acerannvt yue6uo-rvleroAz

HanpaBneHua 28. 03. 0 1 Hanorexsolorvu u uurpocr,IcreM.Has rexHklKa

r.r o

llpegce4arcJn rol{rlcctlrl

JIITCT TIEPEYTBEPXITEHI{fl
PAE OIIEfr IIPOIPAMMbI AI4CIIIIIIJIIIHbI

Pa6o.rar rporpaMMa o4o6pena u yue6Huii ro4

flpororcor 3ace4aHvls. ra$egprr Ne or

3ase.4yrouufi na$e4pofi

Pa6o'aafl. [porpaMMa o4o6peua na

Ilpororor 3aceraHur ratfe4prr Nb

3ane4yrorquft r<a$e4poft

Pa6oqa.q rporpaMMa o4o6pena ua yue6nuii ro4

20)o

C /,/L

/
roAa

(OZO, no4nucr)

3 ane4yrorqr.rfi ra(f e4pofi


