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1. Ide.uu v3ilArskr ocBoeHus Arrcqu[JII{Hbr

[enrro Arrcquln]?rHbr .flBJrflercfl yrry6uenuoe I43'freHple MeroJIoB uconeAoBaHl'Is

HagoMarepr4aJroB r4 gaHoctpyKT)? c noMolqblo SJIeKTpoHHoii lI soHAoeoft uuttopcKonrll4, a raKxe

BTopr4rrHo-uosnoft Mitcc-crleKTpoMerpl{u.

3 aAa.ru ALIcqtrrIJII4HbI :

r,rccJreAoBaHae HagoMarepr,raJroB c rloMolrlbrc cKaul{p$oIqeft cranosoft MI{I(pocKonI'II4

(ccM),
prcrroJrb3oBaHrrr{ BTopr.rqHo-rdoHgofi Iuacc-clrelKTopMerpuI'r (BI4MC) n uccneAoBaHl'Iflx

SJIoM9HTHO| o cocraBa MarepI{aJIOB'

uccreAoBaHr4e [poBoAflrrlrrx u cra6onpoBoAfiIrlux HaHoMarepI{€uIoB, 6uorora'IecKl'nx u

reororuqecgax o6parqoB c rroMorrlb pacrpoBolro gneKrpoHHofo MI4KpocKorIa {iP3M).

2. KounereHqgrr obyuaroulerocq, {opunpyeMble B pe3yJrbrare ocBoeHnr gannofi

AIICqUIIJIIIHbI
IIK-2: yMeHr4e nr,r6paTb rr flpr{MeHflTb CoBpeMrOHHOe TeXHoJIOfpIqecKOe u aHa[I'ITuqeCKoe

o6opyAonauve, ueo6xoArrMoe Ans co3AaHr4fl. tr trcore.{oBalrl,Ifl MarepI'IaJIoB I{ gr'eKTpoHHbx

KOMTTOHeHT MI,IKpO- I,I HaHoSJIeKTpOHpIKLI ;

fIK-3: BJraAOHue MeTOAaMr4 co3AaHr'rfl I,I IIC(]neAOBAsvs. MaTepl{anoB I4 sJIeKTpoHHbIx

KOMTIOHeHT MIIKpO- rI HaHOSJIeKTpOHI',IKI4.

3. Crpynrypa n o6reu .qrrcqurlJrl'IHbr
Ta6nuua

Bu4 yue6nofi pa6c'rrt Bcero qacoB rlacon B ceMecrpe
4 ceuecrp

O6rqas
TDV.IIOEMKOCTb

3arr. eA. 3
a
J

qac 108 108

LIsLrux
.r"*t 

"yA"t"p""r 
pu@ 22

Jleruurz T2 12

flp arcrprqec KLre 3aurflTlrfl 10 10

Jla6oparopuue / nParulqecKl're

3AH.flTilfl no IIoArp'ynIIaM

0 0

rlacrr BHeayAl{Topuoft pa6ornr,
BKJrrcqafl caMocTofl TeJrbHyro
pa6ory obyqarorqerocn

50 50

Bul [poMexyroqlloft arrecraul4l4
(sauer, AI4S. 3arler, xauAuAarcxufi
ersaN{eH)

36 .{u$SepeuIII4poBaHHb,tft ga'{er

36

4. Cucrena oIIeHuBaHuq
O oprraa llpol!{e1ylo-{Hoft aTTecTaUuu - gg(b $ €pegqlap}oBaHgrrfi ga'Ie'r.

Heo6xolprvbrM ycnoBlreM Aolycra r saqely sBJlsercfl c$avra KoHTponbrloft pa6oTbr.

Acnupanrrr cAaror sa.rer n ycruofi (f opue no BorrpocrrM r.r3 rlytrKTa 7.1 . Bonpocbl Ha 3atlere gaAaer

,rp"""ru*rqr,rfi ero flpe[oAaBarelr. 3aqer rpoxoAI,IT n ycrruofi (foprue, acrrupaHly laercs.45

MprHyr Ha [oAroro]lKy K Borlpocy.

Kpurepun orleHKrr pe3yJrbTaTon gHQ O epeFrrIIIaJIbIIOrO 3aqeTa :

Oqenr<a <olnra.Igo) cTaBIaTcfl npI,I CO6nIo,UeHI,Iu cneA:/IOIU[x YcIOBI4I4:

- fpaMoTHOe I,I [paBI'InbHOe I,ICIIOJIb3oBaHI'Ie B OTBeTa]l TepMI{HOnOII4I',I;

- 6es orrrIz6or{Ho e BnaAeHI'Ie KareropuanbgblM arl[aparoM HayKI'I ;

- yMeglre o6ognaqrarb ocuoBubre npo6neurr c,Sopuy.luapoBaHnblx s 6unerax lBonpocoB;

- 6egoruu6orlHoe 3HaHI,Ie 1p amuuecKoro Mare pvulai
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- r{cropl{orpafuqecKue 3I{aHI'Ifl B paMKax BorlpocoB (5ulIera;

- yMeHLre cB.f,3aTb oTBeT Ha BoIIpoc c relrofi AI4CCSpTaIII{OHHOIO nccJIeAoBaHI',It;

- JIOIIIIHOCTb, CBfl3HOCTb OTBETA'

-rpaMoTHOelaQrIoJIb3OBaHI{eBOTBeTaxTepMI4HOJIOr[U:;

- upo6lerrluors r,r3JroxeHr,Ie c(bopMyJIIIpOBaHHbIX B 6I4JIeTaX BOIIpOcoB;

- oTAeirbHbre oruudru IIpI{ I,I3IOXeHI4I{ (baKTI{qeCKOrO NIaTepI{aJIa;

- yMeHr,re cBr.3aTb oTBeT r{a BoIIpoc c reuofi AI'lCCepT'aI1noHHoIO IICCJIeAOBaHI',Ifl;

- Jlor[qHocrt" cBf,3HOCTb orBera'

OueHKa (yAc)BJIerBopI{TeJIbHo ) craBI,ITc;{ 3 a:

-He.IIocTaToI]:HoeI,IcIIoJIb,3oBaHueBoTBeTaxTepMIIHoJI(]|I{LI;
.HeAocTaTolliHoeBJIaAeHI,IeKaTelopuanbHblMaII[apaTOMHayKI4;

- yMeHr.re o6ogua.rurb TOJTbKO O4"y "t 
upo6nerr,r, c$opruylzpoBaHHblx e 6unerax

BOrrpocoB;
- oilM6KI'I ilp'rl I43noxeuun $axruqecKoro MarepuaJla;

- HapyIIroHlIe JIOMTIHOCTI4 lI CBfl3HOCTTI OTBeTa'

Oueura <ne:/.4oBJIerBopI'ITeJIbHo ) craBI'ITct 3 a:

- oTcyTcTBlre B oTBeTax Heo6xoAuIrrofi repIrruuoJlorlal4 :,

- o[]IcaTeJrbt:roe I,r3JIO]KeHr4e csopuywrpoBaHHblx 1] 6Unerax BOIIpOCOB' HeyMe]IIle

o6ogna.rurr kI u3JIoxI4Tr npo6lerr'rlr;
- rpy6rre oruu6nra fipu r,r3noxeuun $arrnqecKoro MaTep]IaJIa;

- HeyMeHI,Ie OBfl3aTb oTBeT Ha Bonpoc C reuOfi Al{CoepTaIIlrOHHOTO I4CcneAOBaHI4g;

- HapylreHldr3 JIOTI4TIHOCTI{, CB'3HOCTI',I OTBeTa'

Konrpolru ax pa1ora oqeHnBaeTcs IIO CJIeAyIOqefi urxale :

2 (<lleyaoBJrerBopr{Tenruo>) - 3AIlA]FIr4e He BbIITOJIHoHO; rlppl Br'IIOJIHoHI';I]I 34 AH.vrfl'

.qorryrleHbr cyqecrBeunrre ouru6ru; orcyrcrBr,re o6qefi ureil;,, cllcreMbl' rIaclTI'It{Hoe lB'bIrIoJIHeHI4e

3ailaHws.
3 (<y4onnerBopr.{,renbHo)) - BbrrroJrueHr4e3a alprsc HecyuecrBeHHbIMI4 1-2 '0ilrl46KaMu'

4 (<xopoulo>) - nnnoJrHeHue 6es oilu6oK B COOTBeTo'IBI{!I C 3aAaH}IeM.

5 (<ornuuHo)) - BbrrroJrHeHIIe 6es ornu6on, TBOpIITSCKIIfi noAxo.4, COAep)KaH[e ilI{pe

3AnAHVfl.

5. CogepxaHl{e ArIcqIlrIJII'IHbI
5. 1. Telraurqecrcr'1 il nJraH ArrcqurlJrrrHbl Taltuua2

O6relr [HrcItHrIJrHHbr, qac.
Ne

u/n
Haupreuonanue

reu u/u.nu
pa3AeJroB

Bcero BuAu ay.quropnofi Pa6ort r
(arageun'recKl4e qacbl) _

lluue
BIIAbI

KOHTAKT

noft
pa6orut

Jlenquu IIparruuecKl{e
3AHflTIitfl

Jla6oparopnr,rel
IIpaKTUqeCKUe

3AHflTIIg IIO

IIIIarl

I ) 3 4 6 I

t{acon n 4 celr,recrpe 58 12 10 0 36

,{uarnoctllra
HaHOMarepIraJroB

58 t2 10 0 36

1 IrIccre.[onanue
HaHoMarepuauloB c

TIOMOTUbIO

crauupytoqefr
cunonofi

4 2 2 0 0



MrrKpocKorIIaI4
(CCM) u c
IIoMonlbro
6egxosraxrHbrx. I4

TToJIyKOHTaKTHE,IX

CCM MeroAlIK

2 tr4ccne.uosauze
6raororu.recKIDl
o6pa":qon Mero.{aMI4

CCM

4 2 2 0 0

J Bropr.runo-I{oHIrat
Macc-
cneKTOpMerpIrJ{

2:, 2 0 0 0

4 14ccneAonaHpre

rlpoBoAtrqux vl

Ar{sneKTpI,Iqecriux
HaHoMaTeplIaJI'OB c

IIoMorllbro
pacrponoft
suexrpouHoft
MIrKpocKorIlII4
(P3M)

4 2 0 0

5 Irlccreaonauze
6uororuqecr<ux
o6pa.:qon MeloAaMu
P?M

,+ 2 2 0

6 Suepro4ucnepcuoH
unrfi peHrrenoeclcllit
cnerrpa;lrurrlt
alaJrvr3 P3M
TEOJIOTUqECKLIX

nSnnqrroR

4 2 0

- [u$SepenqrpoBauH
uft gaqer

'.\6 U 0 0 36

trIroro qacoB :58 L2 10 0 36

5.2. Coqep)r(aHlre Ar{cqH[;[nHbI rlo reMaM

fllasrr JreKIrI{oHInrx gauqrnft

Tetra 1. Ilcc.neAonaulrer HaHOMaTepUaJIOB C IIOMOIIIbI0 Crcauupyrorqerifi culonoft

Mr{KpocKonuu (CCM) u c uouorquo 6esKoHTaKTHbIx I{ tiroJryKoHTaKTIrbIx CCM MeroArrK'

Curoeoe eaaunro4eficrBpre. Vcrpoficrno cKaHl4pyrolqero 3on,qoBofo MI'IKprlcKona. KonTar:rnlrff

pexr{M, JlaTepanbHble CIIJIbI. IIOJIyoarr"., O6pa6Orxa u:' KOILIqeCTBeunrrft aHaiII43 CCM

,SO6pa*e""". IrlCcne4Onanue IIOBepXHooTI'I TBepAbIx TeJI MeTO,4OM aToIvIHO-CunOsOfi

r"opo.norrr.ru. flpo$uJloMeTpplt. Mamury.Uan $asa role6anras 3oHAa, pe3oHagc' flolryueuue'

o6pi6or6a 14 Kor]irqecrseHHHfi anaJrr.r3 raro6paxcerult rorroJloruu, Sa:rr, gJIeKTproMarHHTHbrx

cnoftcts o6pasua.
Terua 2. IlccleAonauuer 6lroloruqecrcux odparqon MeroAaMIr CCM. lloAroronra

nperapara rc cclrd. IrlccleAonanue 6uoloruqecKr,rx o6reKros. I4ccneA0sauue ecrecrBenHofr

rinpo4nopbl Bo.{bI, u4eurn{[nraql{t MI'lKpoopIaHH3Mon. I4ccle,qoBaHl'Io KpoBtIIbIX TeJIeq I4

rranefi MHoroKJIellotIHbIX opfaHuI3MoB.
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Teua 3. Bropu.ruo-uoHHaq Macc-c[eKTpoMerpuq. BropuuHo"]loHnat oMl,Iccutr.

O6opy.Uonauue BZlrIC. Koml.recrseHHHfi aluru3 gJIeMeHToB B Marepuilne. Onpe4eneuue

uy6unusrx npo(franefi KoHIIeHTpaIIUI{ gJIeMeHToB.

Te*ra 4. trIcc.teAoBaHr{e [poBogrrrlux rr AnSJreKTpuqecKrIx HaHoMareprraJroB c noMolrlblo
pacrpoBoft sJreKTpoHHofi unrcpocKorrnrr (P3M). Ycrpoiicrno pacrponoro oJlel(rpouuoro

Mr4KpocKorra (P3M). ,{erexrop BTopr,rtrHbrx sJIeKrpoHoB, AereKrop o6paruo paccetHHblx

gneKTpoHoB. Hacrpofina orrr4rrecKofo rpaKTa, acrurMarrl3M u no6ynrqux. I{anrtnesze
npoBoAsrrgx noKpr,rruit. I4zyrtHr.re croKa 3apfl.Ia c rloBeprxHocrra. lIpeoAoJIeHI,Ie 3acBerKI,I

perynlrpoBaHr.reM [r{]THocrr4 ToKa, ycKoprlolqero rIoreHII}Ii}na u 4IEalpparutr. I'Isyrerrne pa6orlr
uefirparrnsaropa. llonyueHrae I{ ttHaJrI43 uso6paxeHufi SEI u BIEIW.

Teua 5. I{cclegonanue lSuolorra.recrcux o6parqon MeroAaMrr P3M. 3uenrpouna-a

MgKpocKolr4f, B Hr43KoM BaKyyMe. Hanrrreuue npoBoArulero rIoKpbITLu Ha o6pasql;I cloNuofi
([oprr,ru. llolyuenue P3M uso6paNeuufi n ycnoBl,Itx Hrl3](oro BaKyyrrla, Brr6opr cKopocrpl

pa3BeprKr,r. Hacrpoftxa {pKocrlr r,r KoHTpacra. flonyueiuae P3M uso6paNenrafi npocrefirurax u

MHOfOKJreTOqHbrx opraH[3MoB.
Tetra 6. Sneprogucnepcuounrrfi penTreHoBcnufi cnenrpa;rr,unrfi aHa,nrr3 P3M

reoJrorurrecKrrx o6parqon. Vcr:pofictno gHeproAl,Icrrepcl,IHHofo cleKTpantanl'I3aropa.

3ae1acuN{ocrb pa3Mepa rrflT:,l;a BbrxoAa peHTreHoBcKLIX KB€IHToB or Marepl{ana o6pas\a v
xapaKrepr{crr,rK rrfrra. llolyueuue IE rrHTepilpera\ufl. peHTreH,oBcK]IX crleKrpon o6palqoB KepHa.

Macconrre u aroMHbre Aonr4. Mlruzrrmgallut ilorpeilHocrll I{cr}JIeAoBaHIafi. KaprupoBaHlle.

IhansI [paKTuqeclcnx saHsr:uft

Te*ra 1. MeroAurcra ro rrccJreAoBaHr4ro HaHoMarepIraJIoB B 6esroHrarrHrx lr

rroJryKoHTaKTHbrx penerMax Ha cKaHprpyrcqeM 3oHAoBoM MplKpocKone <I,lnrerpa-Aypru.
Teva 2. llpo6ono4r'oroBKa r,r MeroAr{Kr4 t4ccJleAoBalvfl, 6Ilonoru'{ecrux o6pa:uoB Ha

craHr4pyroueM 3 oHAoBoM MI,IKpocKone <I'lnrerpa-Aypo'
Tenra 3. Merol BTopr,rrrHo-r,ronuoft Macc-cneKTpoMerpul4 Als KorrurlecrBeHHoro anutv3a

gJreMeHToB B Marepuale H orrpeAeJreHr{fl uy6uuuux upo$nne,ft KoHIIeHTpaII.aI,I gJIeMeHT'oB.

Teua 4. llpo6gnoAroroBKtr rr MeroAbr rrccJre.UoBaHl{t lrpoBoAtlqux HaHoMarepI,IaJIoB Ha

pacrpoBoM SneKTpol:IHoM MLIKpOCKOIIe.

Terua 5. Ilpo6onoAroroBKa rr MeroAbr rrccJreAoBaHIz.s 6uonrlrutlecKllx o6pasqon Hat pacrpoBoM

SneKTpoHHOM MpIKp0CKOfIe.

Teua 6, MeroA gHeproAr{clepcuoHHoro peuTreuoBcr(oro crleKTpa.llbHoro irHaJII,I3a Ha

cKaHr{pyroqeM sneKTpoHlroM MIrKpOCKorIe.

O6pasqrr cpeAcrB Arq rpoBeAeHur reKytrIero KoHlpoJIfl

Oqeno.ruoe cpeAcrBoi KoHTpo'Jrnnan pa6ora.
flpono4urcs rro reoperr4qecKoMy Marepr{aJry.,{nx nogroroBKl4 neo6xoAnuo npopa6oraru

neKrlr4ro r4 npoqllTarb peKoMeH,n:yeMylo nl4Teparypy IIo reMe.

lpuruepHr,Ie reMbr KoHTpoJrbnofi pa6oru.

Teua 1. Irlccle,qoBalu,re ruop(fonoruu (fusuuecxprx csoficrB HagoMare]pl{arloB o rloMoilIb}o

KoHTaKTHbrx, 6eexouraxrnbx r4 nonyKoHTaKTHbIX CCM MeroAlIK Ha cKaHlrpyroqelv{ 3oHAoBoM

Mr.rKpocKone.

Teua 2.VlccteryoBaHrae 6uororu.{ecKr.rx o6pa3IIoB Ha cKarll4pyloilIeM 3oIltAoBoM NItlKpocKone.

Teua 3. I4ccnergoBan[e gJreMeHTHoro cocraBa HaHoMarepI{aJIoB c Irr)Morqblo BTopurIHo-

uonriofi Macc-cneKlopMerplzu (BI4MC).
Tevra 4. IrlccleAoBaHr{e crpyKTypbr HaHoMarepI,IaJIoB c rtoMoulblo pacrponofi e.nercrponnoft

Mr,rKpocKonI,IrI.
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Tetra 5. IrlccneaoBamfie 6uororr,r.{ecrux o6paslloB c [oMoIrIbIo pacrponoft elerrponnoft

MTIKpOCKOnUI4.

Te*ra 6. IrlccneaoBaHue SIreMeHTHOfO COCTaBa reoJrof'llqecxux o6ptt3lloB c TIoMOIqbIO

sHeproAr4cnepcproHHoro peHTferroBcKoro cneKTpaJIbHOrO aHaIIIr3a Ha pacTpoBoM SJIeKTpOHHOM

Mr,rKpocKorIe.

6. Yqedno-MeroAuqecrcoe obecreqeHl{e u

o6Y'raroqlrxcn

[JraHlrpoBarHrre caMocro]flTeJrbHorfi pa6oru

Ta6nuua 3

Ns

TEMbI

TerusI @oprrasr CPC, nxnrouax rpe6onaHrls K
' flo.uforoBKe K 3aH.f,TI{flM

gresue o6gsilremHoft ra Aouolnrare.mlnoft
nr,rreparyprr. Ilpopa6orra lerquft .

1. IrlccneAoe aHkI o HaHoMarepI'IarIoB c

rroMolrlbro cKaHllpytoqefi curosoft
MprKpocKorluu (CCM) u c roMolrlbro

6egrouraxrHbrx I4 [onyKoHTaKTHbIX

CCM Mero.trIr.K

2. Irlccneronauue 6noloruqecKl'Ix
o6oa^guos MeronaMlr CCM

greurae o6sgarenrnoft n .4ouolnurenluofi
nr,rreparypu. Ilpopa6orra uercqufr .

aJ

4

Bropuuuo-IrouHafl Macc-
CTTEKTOOMETOIIq

rlreuue o6gsareruHoft ra Ao nolHl4TenbHou

Jrilreparypu. llpopa6outa nerulIfi .

Irlccre4onauue [poBoAtlr(I4x Ir

Ar4gneKTpHqeoKI4X HaHoMilrepuaJloB c

rroMolrlbro cKaHI4plrolllefi elerrpouuoft
MlrKDocKo[ull (P3M)

greurae o6ssarertHoft u .4onolHl'ITerbuoff
rureparypu. flpopa6orr<a rterqufi .

5. Irlccne.uoeauia e 6uonoruqecKlrx I4

reororuqecrux o6Pa:qon, MeroAaMI'I

P3M

r{renue o6s:arenruofi n Aonoluurellsoft
irrlreparypu, llpopa6orra lerqufi .

6. 3uepro4ucIrepcpIoHHbIfr
peHTreHoBcrcufi cnexrpalrurrft aHurvr3

P3M reonoill.lecKllx o6Prasqon

9terrze o6s3aremgofr H AouolHl'ITerbuoff
nr.rreparypu. Ilpopa6orna lexquft .

rlreurae o6ssarenrnofi u AorroJrHrrre;ruroft Jrrrrepalrypbl, rlpeAyctrtorpeuuofi pa6ovefi

lporpaMMofi AllcquurEug. KourpoJrb - Ha rIpaKTI4rIecKH)( 3alflTvtflx u ycuroft Sopue upn

o6cyN4euul,I Teoper[r{ecKl4x BorlpocoB.

Ilpopa6orxla.uercquft ntpeA[onaraeT rrpucyTcTBl4e o6'y'raerrloro HaiIeKIII'IoHHbIx 3aHflTrrflx

rr KoHcrreKTrrpoBaHr{g Ma.Teprrafia. Kourpom - Ha rIpaKTI'IqecKI{x 3alflTtrflx n ycrnoii (poprrae upu

o6cyN4euul,I TeoperlzqecKl'Ix BorlpocoB.

7. IIp o *r exyroqH afl arrecrallufl rI o AIr cqrrrlJrl{He

7.1 Oqeuo.rHsre MareplraJrbr AJIq rrpoBeAeHrrfl rltpoMe)Kyro'ffioft arrecrarluu [o
AHCIIUIIJII{HE

Oopr'ra [pc'BeAeH]r{ ilpoMe}Kyroqnoft arrecraql,Iu - 3atler. 3aqer ilpoBoArlTcs ycTHo B

{opue co6ece.qonanllflrIo [pI{JIaraeMoMy HLIXe [pI{MepHoMy flepeqHlo BoIIpocoB'

flpuueputlfi nepeuenb Borrpocon n sauEry

1. Karr,re cyrrdecTByroT MeTo,4br cTpyKTypHOrO II XI,IMI'IqeCKOrO aHanl43a MaTepI4aJIOB.

2. qervr orDl.ra.roTcr sJreKTpoHHajr u 3oHAOBar MI{KpOCKOIIIU.

3. geN{ orru.raerc'. cKaHr4pyrctqr,Iii slemposuHfi MI{KpocKorI or npocBerryIBarorqero.

4. flpuuqran Aeficrwrs u ycrpoftcrBo 3neKTpoHHOfO MpIKpOCKOIIa.
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5. flprEuquu gefiurnux, cKaHHpyrouero pacrpoBoro sJleKrlpoHHoro MI{KpocKorIa.

6. YCrpoft crno aToMHo -cI{JIOBof o cKaHI{pyIOn{erO 3oHAOBOro MuKpocKoIIa.

7 . B qelrr rlpel,IMl/rlecrBa aroMHo-cI'IJIoBofr MI{KpocKoIIpIH.

8. Kax nolylutt , o6pa6orarb r{ npoBecr}r r(oJllrqecrBeuuufi aHaJILI3 C3lvI uso6pi}xeuut.

9. fila .rero Hy]I(eH peHrreEtocrpyKrypHblfi auattuz.

10. Ha qeM OSHOBaH MeToA nropnvirOfi uousofi MacccIIeKTpoMeTpLIr.

11.Kar pl3Mepsgrcg gneuenurrrfi cocTaB vI pacnpeAeneHlre SJIeMeHToB rro TonIrII{He

HaHOMarep va|ra c IroMoIIIbro BI4MC'
12. f rc ucflonrcyerc.r 3neKTpoHHaJ{ oxe-crleKTpocKorufl.

13. r{ro raKoe cil.eKrpocKonlu o6parHoro pacceslrux Pesell(popaa"

14. Kar rroJrfrr{r'b P3M uso(SpaxeHr4e cna6ouponoAfltllrx HanoMarepl{aJloB.

15. Kax rpeoAon.erb 3acBerKy Iaso6paNenux.

1 6. Ycrpoft crBo aHeplo.4plcn epcl4HHoro crreKTpaHaJlkr3ut otr) a -

17 . Wm eprlperalll4s peHTreH oBcKIrx crleKTpon o6pasqon.

7.2 Kpurepura o]IleHrrBaHrrl:
Kpnrepuu III€HKII Pe:5r.l161uton 4uStpepeHIIIIaJIbHOrO 3arleTa :

Oqesra <OrrII4qHo)) cTaBrarcs upu co6molennH cneAylouprx ycnoeufi:

- rpaMoTHoe LI [p€[BI{nbI].Oe [CrroJIb3OBaHI,Ie B oTBeTax TepMI4HOJIOIIII4;

- 6esomu6oqHo e BnaAeH lre KareropIraJIbHbIM arllaparoM HayKI4 ;

- yMeH[e o6osHaqurb ocHoBHbre npo6lertrr cSopuynfipoBaHublx n 6lanerax BoIIpocoB;

- 6 es omu6olmoe 3HaH[e $ arcruuecKoro Marepvula;
- lrcropllorpa(fuuecxue 3HaHI4r B paMKax BorlpocoB 6vt:ttena;

- yMeH1re cBr3arb orBer Ha Borrpoc c reuofi Al{ccepranirloHHoro IlcciIeAoBaHI{tI;

- JIOrUIIHOCTI6. CB.g3HOCTL OTBeTa.

- fpaMoTHOe IrCnoJIb3oBEtHpIe B oTBeTax repMI4HOnOD'IU;

- upo6nevruo e Il3 Jloxeuue c(f oprrayJlllpoBaHHsrx s 6I,UIerax BoIIpocoB ;

- OTAeJrbHbre' OilIId6Ku npn I,I3JIOIKeHI{I,I OaKTI,IqeCKOro luaTepl{€}na;

- yMeHr,re cB1{3arb oTBeT Ha Borlpoc c reuofi,ql4ccepTattrloHHoro I4ccIeAoBaHI4.fl;

- JIOrrIqHocrb, cBt3HOCTb OTBera.

Ouesira <<y,u oB JIelBQpgr eJIbHo ) craBlrrcf, 3a:

- He,{o cTaro'{Ho e llcrlo JIb3OBaHIre B OTBOTaX T9pMI'IHO J]:OlI{Ilt ;

- HeAOCTaTOqHOe BJIaAe[Me KareroprlanbHblM arlnapaToM HayK]I ;

- yMegr{e o6ognaqrarb roJrbKo oAHy rr3 lpo6ueu, cSopIvrylupoBaHHI'IX n 6urerax

BOrrpocoB;

- ouru6ru rrpn I{3Jrox(enulr QaxulrrecKoro Marepnana;

- HapymeHl4e rofl:rrlHoclfu u cBfl3HOCTI',I OTBeTa.

Ouenxa <neyAo BJIerBopI'ITeJIbHo )) craBI4Tc.{ 3a:

- orcyrcrBl{r3 B orBerax seobxoAunrofi repuuuoJlorulr;
-olucareJrbHoe rr3Jrox:eHlre c(fopnaynupoBaHHblx B 6I,Inerax BorlpocoB, HeyMeHue

o6osna.rzrb I{ rI3JIoxI{rt npo6l eurr;
- rpy6ue ourpr6rra [pI{ ?i3noxeuutl (paxu4rlecKoro Marepl{aJla;

- HeyMeHr.re cB.r{3aTb oTBeT Ha BoIIpoc c rerr,roft Al4ccep'raq}IoHHoro [ccJIeAoBa.HI'Is;

- HapylreHple JIolllrIHO ClrI4, CBfl 3HO CTI4 OTBera.

8. Vqe6no-MeroAr{qecKoe u uurfopruaqrroHHoe o6ecneqeuue AHcIIu[JIrrHbI (rvrogyrn)

S.L OuronHaq ilureparypa:
1. Texuonorrar{ Kor{crpyK.rlr4oHHbx HaHocrpyKTypHbIX IvIarepLIaJIoB I4 tIoKpbITIztIa / rroA peA.

f.B. Manaxona, fI. . Bur.a3s, K,A. ComueB. - Muucr :EelopyccKa{ Hayl(a,2011.'2"84 c. - ISBN

978-985-08 -1292-6'; To Ne [3rerrpouuuft pecypc]. - URL:
http ://www.iprboolshqp..lu4 2322.ht!01 Q8.03 .2022)



10

8.2 fiouo.rHlrreJr[,Hafl Jrrrre]parypa :

1. YAonuqeHKo C.IO. llyu.xono-uJra3MeHHbre rexHoJronn[ Ans co3AaHI,It MalepuanoB I{

ycrpoficrn Mr.rKpo- H HaHogneKrpoHnKra: yre6uoe noco6ue ll Vts-[-no Tlotr,lfY, 20115. - 228 c.;

ISBN 978-5-400-0li\49-2;3nerrpou. Bepcl4t neu. uy6nuKallull . - Pexuu AOcryIIa :

httos://li .utm 530 U (28.03,2022)

2. Annudur< B.M. fluSpa.rcquonnrrfi aHaJrI{3 : y.re6noe noco6ue / B.IVI. Anrauqrnr,

B.B. flonaprAoB, B.B. Yrlon. - Muucx: Burusfiurtul IrrKorla,|Z0Il. -216 c..-ISBN 978-985-06-
1834-4; To xe [Snerrponnuii pecypc]. - URL:
http : //www. i prb o okshop . n r/2 0 0 ?' 2 .IrtrnI (28 .0 3 .2022)

3. Henonran, I).K. 3onAoerre HaHorexHoJIofIiI{ B gneKTpoHI,IKe : lroH,crpaSux I
B.K. HesoIuH. - 14sg. 2-e, ucrtpt. - M. : Texnoc$epa,2014. - 174 c. : vII.) oxeM., ral6n. - (Mup
oneKrpoHlrKr{). - Bu6nraorp. B Kr:r. - ISBN 978-5-94836-382-0; To xe f3nerrponnuii pecypc]. -

(28.03.2022)

8.3 trInrepHer-pecypcbl:
1. Cynopoe 3.8. MeroAsr uccneAoBaHur peaJrbuofi crpyr:rypbl Ii cocraBa MarepuarloB.

Y.re6Ho-r\aeroauqecrslft xounnerc llM.: I4sl. AoNI MI'ICuC. i1010,

163 c. htto:ll pdf (28.03.2022)

2. XurNr,rrosa C.F. llprarraeneurre oneKTponuoft nanxpocKotflplu,qns uccne,4oBaHllt crpyKTypbl

MareppraJroB. MeroAr,rqecroe yKa3aHr4e p.nfl cryAeHToll, Mafl{crpoB TexHIrrrecKI,IX vI

rexHoJroruqecKr,rx orreupraJrbHocrefi llYnau-Ylls:IrlsAaremcrnro BCfTy. 2011, 18c.

ument/download.htm? 232 Q8.03.2022)
2. Haropnon IO.C., -flcHlaKoe IrI.C., Tropnxoe M.H. Cnoco6rt plccJre,qor]aHpls nrtuepxuocrlr

MeroAaMr.r aroMnro-c[roeofi r,r gneKTpoHuofi rr,rzxpocKorll{]n. V.re6Hoe uoco6rae ll Totlr.srru;
T|Y.2012,58 c.

://window.eduru/resource/127180127/files/zond-{nicroskop.pdf (28.0t3.2022)\\vLv.ll vvulgvYY.vus'ru/rvev9rv '-"--/

4. Byltrrun E.B. LI Ap. HanopasueHpble crpyKrypbl: K.naccu$I,IKaIIus, (popullponaHue VT

lrccJreAoBaHlre. J/.re6Hoe noco6ne / M: Caftur;-llpecc, 2A06. 80

http://window.edu.r: ano.pdf (28.03.2022)

8.4. ConpeMeuHbre 6asrr AaHHbrx u unSopnaaqrronHble cfipaBoqlrble crrcre]ubl:

MeN4yuapoAHbre pe(feparunurre 6assr AaHHbIx u cl4cr,eMbl III,IrpIpoBaHIzs Wetr of Science,

Scopus, Astrophysics, PubMed, Mathematics, Chemical Abstracts, Springer, Aglis, GeoRef,

MathSciNet, BioOne, Compendex, CiteSeerX pI r.rl'

f. ilepeuenr, ran{opMarlrroHHr,rx rexHoJroruft, rlcrro;rb3yeMblx rrprr ocyil(ecrBJreHrrlr

o 6paronareJrbrroro rrp oqecca rro ALrcq[[JIHHe:
r llpuueHeHr{e Mynbrr.rMeAufiHoro o6opy4oeanm I^nfl rpoBeAeHI,Is AoKJIaAoB-

npesenraquil.
o Pa6ora c I4urepnerou.
. Pa6ora c uu(fopualrl4oHHblM rlopraJloM Eu6maoreru l}orvrfY'

B cnyuae Alrcraurllrolrnofi $opnmr o6yuenu{ peKoMeuAyerct. lrcrloJlb3oBarl, Microsoft Teams.

rIO, naxogqqeecfl n cno6oAnoM Aocryrle:
1. http://www.qarant.rul cilpaBoiruafl rrpaBoBafl cxcreMa <fapanr> [3lexrpoHuufi

pecypcl.
2. http ://www. consultant.nr/ - KoHcyltraurflruoc [3nexrpoHnuft pecypc].

1.0. Texnuqecr(:[e cpeAcrBa n Marepr{aJrbHo-TexHllqecKoe odecneqeHrre AIrcqu[JrIrHbI
(Mogyrn)

Jlerqvr oHn atr ay nur opkr fi" c My nbrurleAuft nrrna o 6 opy4o n aHI'I eM.
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cnequaltnar la6opaToplrx snex:rpounofi v soHAOBOfi

"HaHotexHoJlotunrr.

MraKpocKorluu HOII

Cuucorc o6o pyAonaHlls AJIS IIpoBeAeHI{fl IIpaKTI'Iqe cKIIx 3aHfl TIIIil :

1. Kounner yue6urrx MplKprocKonos Nanoeducator'

2. Ynunepcalrurrfi naxyyuurtft craHupltoqnft soH.ntonHft MI4KpocKoII (IIHTE|PA-

AYPA).
3. OlerrponuHfi uurpocxou JSM-6510LV-EDS c peurreuoBcKlrM sr{epro-A?IcrepclloHrlbrM

crreKTpoMeTpoM.
4. Mo4yrlr (fopycupoBaHHbrx proHHbrx rrfrKoB (OI{D c yc'rpoficrBoM BropI4'{Ho-I'IoHHoIa

Macc-crleKropMerp?In HTK <Ha.soOa6- 1 00>'

Ll,. CpegcrBa aAarrrarluu [peloAaBaHrrfl ArrcqururlrHu (nrogynn) rc uorpednoc'rqM Jrlrq c

of paHurIeHHbrMH BO3MO)I(HO CTfl MIr

B c11yqae neo$xoAralfocTr{, o6y.raroqurrlcx kr3 tIlIcJIa JIpIq c orpaHaqeHHblMu

Bo3MoXHocrtMI,I 3lloponra (u,o 3a{BJIeHI4Io o6yuaroqeroc:n) uoryr lrpeAnaraTbofl 0AHI4 I{3

cneAyIOtUI4x BapI4aHTOB BOO[pI4STI'Iq uu$oprr'raquu c fIeToM IIX I'IH"{11]}}l,4yaiIbHbIx

ncuxo6n:uqecKrdx oco6ensocriefi, n roM rII,IcJIe c ilpuMeHr3HlleM gnenTpoHHo|o o6yreHr4fl' 14

Ar{craHIIuoHHbIX rexnoloruft :

- AJrr nr{u c rrapyrreH;[rflrryr3peHur: s ne.raruoft tfopne,yBenutleHBllwr rupnSroM; B (bopMe

oneKTpoHHoro AotKyMerITa; Il Sopnre ayluo$airna (nepeno4 yue6uux MarepI4aJIoB B

ayAuo S oprr,rar) ; un4un kI Ayanb H bls 3an:aHilfl I'I Ko Hcynbr aWV'

-,qnfl nr.,ru c Hapyuregyrfl\trvrcnyxa: n ne.rarHofi $oprrae; n (popue gireKTpoHHoro AoKyMeHTa;

rr]c,Ilr4B],l'EyaJrbHbre3aAaHrr.fl I',IKOHCyIbTaIII4I{'

- Ans n1a1l e r{apylreH;1tfl trvoropHo-ABrrfareJlbuoro arl[apara: B rleqar]Hofi $oprrte; n Qopue

3neKTpoHHoro AoKyMeHTa; B $oprvre ay4uoftafina;fiHIlrr.rrlyilJlbHble 3aI.aHId.s' I,I KoHoyJIbraIIur.

L2. MeroauqecKrre peKoMeHAarltrn o6y.rarouuMcfl IIO BbIIIOJIHeTIIIT CaMOC',rOqreIsHOft

pa6oru
Ca1aocro.f,reJrbHa5r pa6ora BKrroqaer npopa6outy lexqufi, BbIlroJIHeHI4e nloHTpoJIbHolI

pa6orbr, rroAforoBKa rc az{sepeHrlr{poBaHHoMy 3aqery n solprrae ycrHoro co6ece,4onaHilx.

CaN,rocrosreJlbHas pa6ora o6ecue.rueaer rloAroroBKy acrll4paHTa.K T0KyIIIIIM ;ay.{I{ropHblM

3aH.rrrrrrM r4 KoHl-poJrbHbrM Nrepoflpr4flTuru. Pe:ylbrarbl orofr noAroroBKl{ ilposBnflIorcs B

aKTr,rBHOCTr,r acilupagTa I{a 3an.,[Trrgx tI B KaqecTBe BIITIOJIHeHHbX KoHTponbHlx pa6or.

IIpu npopunomt<e nex4uit peKoMeHAyercx o6parrtrbct K KoHc[eKTaM JIeKIIIToIIHofo

MaTepuana (rpa'6o, CXeMaTnqHo, [ocneAOBaTeJIbHo aa(fur<cupOBaHHbtM OCH0BHbIM

rroJroxeHrir"trM, BbrB()AaM, SoprraynupoBKaM, o6o6udenuru), npronepl{Tb I'IcnoJrb3oBaHrlbre B JIeKqI'Iu

TepMuHbI I,I rroHrrlllt c noMotrlbro cJloBapefi, cnpanouHl,IKclB c BbrrI[cbIBi]H]IeM rrclroBauufi n

rerpaAb.
cne4yer o6osHaqr,rrb Bonpocbr, TepMI,IHbI, MaTepI4tuI, KOTOpbIH

rroMeTr.rTb I,I [o[bITaT tcs. ttaitrw oTBeT B peKoMen.qyeuOfi n[TepaType'
B,br3brBaell rpyAHOCTIr,

Ecly caMocTo,{TeJIbE.o He y,UaeTcq paro6parrcx B MaTepHaJIe'

c(fopnaynnpoBarb BoIIpoc LI 3aAaTb IIpenoAaBaTeIIo Ha KoHcyJIbTaIIulI, Ha

3AHfl'II4Id,

M e mo d uq erc Ku e p e Kont eud a 4u u n o n o d z o m o B Ke K n.p aKmuq e c K uM 3 aHnm uflJtr

llpar<ruuecKr4e 3aHrrr,rrrr [peAcraBJrrror oco6yro (foptvty coqeral{Irt reopl{I4 I{ rIpaKTHKIr.

IrIx nasHaqeHr.re .- yrny6nerrue npopa6orKl,I TeoperllqecKoro Marepl'raJla rlpeilMera rlyreM

peryJrtrpHoff u uanorraepuofi caMocro.sremnofi pa6orlt llcnllpaHTon Ha rlpors:xeHl4l'I Bcero

Kypca. Ilpoqecc [oAroToBKr{ K npaKTnrrecKIIM 3aHflTI4.t{M BKJIIOqaeT I',I3yqeHl',Ie HOpMaTI',IBHbIX

AoKyMeHTon, o6.raaretr,soft ra AorroJrH[Terunoft JII{TeparypEI rro paccMatTp]rBaeMoMy Bollpocy.

HenocpeAcTBeHriroe npoBeAeHr,re [paKTr4qecKofo 3aH,flTrIfl. flpeA[onalaeT, HanpI'IMep:

- v1naBtr1yaJrbgbre BbrcrynneHufl. acnyrpalron c coobr{eHl4tMtl lro KaKoMy-.nn6o Borlpocy

ragwaenlofr TeMbr;

ueo6xoAuuo
IIpaKTI4qeCKOM
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- Qponra;rruo e o6 cyxcAeHr4e paccMarpl{eaetdofi upo 6leurr, o6o6ulesu{ Ir BbIIloAbI;

- perrenlle 3ilAaq Ia YuPaNnenufi;
- peureHr4e cr{Tyax:rroHHl,rx [por,r3Bo.ucrBsHHrrx (npo(feccrroHaJlbHrrx):a4au;

- rrpoeKTr4poBaHlre lr MoAeJrprpoBaHrde pa3Hblx B[.qoB ]I KoMfloHeunon npo$ecor'ronalLlroft

.IIEflTEJIbHOCTI{.

- BbtIIorHeHHe KoHTponb,H blx pa6or.

IIpu uo4roTOBKe K [paK.Tr4qecKr4M 3aHtTLrflM acrrkrpaH'TaM peKoMeHIyeTcs: B]]I'IMaTeJIbHO

o3HaKoMr,rrbcs c reMaruxofi lparrl,I.lecKoro 3a1c,srnfl" rlpoqecrb KoHcIreKT JIeKIII4I4 IIo reMe,

r{3f{prr6 peKoMeHAoBaHHyro Jrr4rreparypy; cocraBrlTr r<parxufi nJIaH orBera Ha xaNc,quft Borlpoc

lpaKTprr{ecKoro 3aHj[Tr4fl; rrpoBepr,rTb cBoII grg^alj^vls, oTBeqas Ha BoIIpocbI AJI' CaMOnpOBepKlI; ecnpl

Bcrper{Tcr He3HaKoMbre repMznbr, o6xsarelrHo o6parrarr'cs K cnoBapro u :ra(furclrpoBarb I{x B

TeTpaAI4.

Bce uucruetuubre 3ag:an)?ls. BbItIoJIHflTb B paooqer.r Terpa.{v.

flpaxrnuecKr{e 3aHflTprs pa3BHBaror y aclplpaHToB HaI}brKI,I caMocroJlTenruoii pa6orst no

perueHr,Irc KOHKpeTIIbrx 3a,4aq.

IIpu noilzomoexe x du$QepeuquponaHHoMy saqemy e (topme ycmHozo

co^ecedoeaHun peKoMeHAyercj{ aKTyanr{3auvrv aIJaJrfi3 coAepxaHl{fl Marepl4i}na JIe.KIIUOHHbX lI
lpaKTprrrecKr4x sautruft; rlreHue o6sgarelrnoft kr AonoJIHI,ITem'uo[ Jllrreparypbl;

caMocro.f,Telrnrrfi frolrcK uu$oprvraqvv ilo orAenbHbrM BonpocaM c llcrIoJIb3oBaHlIeI{ pa3Ju{rlHbx

BI'I.{OB I4CTOTIHI{KOB.


