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Hano:rexnonorar4 u trrrzrpobzcreMHarl TexHr[rKa,

OI'IoIorltzqecKIzX HayK, a TaKxe c OAIII4M vr trarE6onee I,IHT,er{crrBHo BaroIII,[Ixcs
HanpaBJr,eHufi -- uaHo6zorbxuonoruefi. Kypc opraeHTzpoBaH Ha (f0pnrzpoBaHr4e y c'r'yAeuToB
HaBbIKOB U yrreHraf aHanu'rgrrecrofi 4e.areJ]bHOCTr4 n 4aHHOfi O6nacrpr.

2. MECTO AI4CTIT4IIJII,IHbI B CTpyKTypE ofrofr Bo
Kypc nxo4zr B Baprrarr.iBHyro qacrb 6agonoro 6norca,{ucqznnr.rH _. D 1.B.OA.12.

3' KOMrrETEHrI4r4 oByrrAroulEroc.fl, ooPMr,rpyEMhrE I] p
o c B oEHVrfl 4r4c\ r,rrr Jrr4Hbr (M oAyJrfl )

B npoqecce ocnoeufx 4annori Ar4crlprlnr4Hbr cryAeHr (.bopnaupyer u crpnpyer
cJreAyrolrlr{ e KoMrreTeHurru :

. TOTOBHOCTbIO IIOJIb3OBATbC.f, OCHOBHbIMI-,I METO AAMW 3AI-IIIITBI IIPOUI CTBEHHONO
rrepcoHana u HaceJre'r{.f, oT BO3MO)r(Hbrx nocne4c'uuft a}apnffi., raracrpor$,
crraxvr?usx 6e4crnuii (OK-9)

o cnoco6uocrrrc r4crroJrb3oBarb HOpMarr4BHbre AoKyMeHT.br e cBoeft
(orrK_8)

B pesynrrare ocnoeirux Kypca o6y.raroquecfl IoJDr(Hbr:
3Hqmb:

- r|3al'IMocBxss xypca c ApyrI4MI4 o6nactsttu ecrecrBo3Halrrils. -- groloruefi,
xuvrraefi, tfzszr<oft, 6uonorupfi v Ap. o6qeraiuNeHepHbrMlr r4 crrerlr4€urb,r:r6rMr4 HayKz1

nquuoif,

ft cpe,4nr,

- MexaHr.r3M6r Mr4r,parlr4lr HaHoqacT[rl n orpyxcaloqefi cpe!:e, BKrroqat
atraoc(f epy n 6noc(f epy;

- ocHoBHbre 6zo{roruvecxue s$(!exmr
oKpyxarcUeft cpe4rr.
yMemb;

- rroJrb3oBarbcs peKpMeU4OnaHuofi nureparypoli rrppl rr3)^reHrrr4 BO

OIIEHKI,I il YNPABNEHI4{ PI{CKAMI4 IIPI,IMCHEI].K1fl HAHOTEXHONOTUfi;

- oIIeHI4Barb [oreHII{ilJIbHbIe pI{cKI4 14 c[oJrb3oBaHvr HaHoMarepr,ruuroB;r___-__- vrqrvl/I@tvD,

- xlaccr(fnquponar! HaHoMareprdaJlbr rro crerreHrr r4x Bo3,qefiicrnrnq Era
cPeAy, BKrroqar Borrpocbr Qesouacuocrt4 rrpr{ ux [por43BoAcrBe.
enadema:

- cnoco6aun orleHKr.r pzcxon vclorb3oBaHrrr HaHoMarepviuroB;

rrpoAyr(T'oB

oru.Iecxoli

fpyilrr ,4nrr

(pefrrzur-

1 " IIEnr4 OCBOEHId'/T hucr[I4rtJrr4Hbr
Kypc npeAHa3HatreH AJr{ cryAeHToB, o6y.rarorqraxcx rro

(enurro Kypca <BneAeirze B coBpeMeHHyro 6aororuro. HauoduorexrroJro
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naaunno4eficrBur HaH ilJIoB t4
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Poccura u 3a pydexoM. I43)
Nanotoxicology. KoHSepeHrIr

Heo6xo4t'r rr,ro crb norryJrrprrcal

HaHOT{HAyC'Tprrv.
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, Bctl\y 14

TUJ-[n3IrJJ\Vrfr

qaTbre

Errrosrre Hy)r(Abr. Harnr6peHnrle rrcroqHprKr4. CroHcrpyr4poBaHHrre
HauoueAnqzsa. Itocue r nli^urrreHa. pa6'ra c Ha'oMarep vrurar\lrv.

4. Ily'rn Mrrrpaqu[ niuovacrurl B oxpyxarorqeft cpeAe
IJ.ycrra noc';nrneHzc HaHoqacrrrrl B )KrzBbre opfaHr,r3Mbr. cpe4sr

, n_f - r\vrrrqr\r. vJrrlJzlul bl(i uuu,Jloqfi
3alpr3HeHH6Mr4 [OBepxHogrrMr{. llyrz rr,rarpaql4vHaHoqacrarl B Op|aHr,r3Me qeJr . Pasonoe
rIocryrIJIeHI'Ie qacrl'ul n opiaHzsu. flepzo4rz.recKoe rrocryrrneHne. Haxaun prBa'vre

opraHrr3MoB. BsazMoAeftcrlrae c oKpy)Karo.rqefi cpe40fi. rloqBa. Bo4a" Bo:r;qy(. rpt
rpaKT' IruBesat Bo.{a' ilttu. fleprr.rzurrHruz KoHraKr. Cilaszc'rre o6oro.rl;z

TKarrrx" Bocnanzrenlurrfi s$$exr. [o:ra HaHoqacrurl. Mogr.
Bsar'IMoreftcrBrie nano.raccuqbr r{ rxzsofi KJrerKr4. Ironepxnocr:r lerr<zx. fI
Bperur Br,rBe.4eHr{r HaHotracTzu r43 oprarrv3Ma.

5. Buo.noruqecKr{e ldlpexrrr nrauuo^eftcrB s HaHoMa'epnaJroB rr o
[osarvrerprar. MaccoBa.s, qvcJleHHarr, rroBepx.HocrHiur. JJpodnerr,ru

HaHOqacrLrrI. cran4aprrr. llpodrerrarr c,raH.4aprr.r3 arJr4Lr. Iresynr1arrr s,K.rr
onpeAeneHl4ro 6[onoru-{ecKux etp(perron. MexannsNt,r ToKcrr]rrHocrn" Xznrpt
HaHoqac'rvq' @z:uqecr<ze cboftcrna HaHoqa0Tlrq. Krerxa, ee pa3Mep ra QyHxquu.r---_'^"r(Darcroprr ToKcr'rqHocru. Tor<crawrocTb .qn-rrlKr4BorHbx (rpr,rc, 4a$Hzii, oFi:
Toxcz'urocrb Ans pacrenafi 

[t yt ypysa, rapr.se*, BoAopocmr r{ r.A.). Brzqnze ua
Bo3Ayx.

HaHoMareprIaJIoB. lrony$pusaqux HaHorexHonorzft. Ha'o6eson,acHoc'
BerrlecrBa. Teppopusrr,r. Bno{roruvecKoe opyn${e. HanoroxczKoJrofru, o60c
pucKa. LI'nnecru1uu
6aga3ru,recKr4e"",l.iill+i%"ff ffiilT;.T:il.1"f#;'iirll#x3.x#,

6. Oqenrca pvcKa
O6rqa.s KoHtlerur4_{ pr.,IcKa acrloJlb3oBarlu.fl HaHOMaTeplIaJroB. pr.rcKa. AnuroxpyNaroqefi cpeAbr. oteHr<a DprcKa nrrfl qeJroBeKa. 3ranrr orleHrcv. pprOKa.

HenpeAnr'r4eHHoe none4er,ile. cuequ$aqecKoe [crroJrb3oBaHrre HaHoMare O.ryrcrxa^rr.rrrvlrsrvyrBo.4bI' F{aHoueAurlt'rHa. KbcMeronorzs. YnpanreuzeprzcKoM. llo*ruft }Kr43He II14.Klr.flpozsno4crno HaHoMareprraJroB. 3rcnryaraq HaHoMarepyilrroB,
HaHoMareprIaJIoB. llonynfpusaqux HaHorexHonorzft. Hago6eson,acHoc'b.

oqerrKa.

HA'I

5. OBPA3OBATEJINJHbIE TEXHOJI OfVTN
B xoAe yre6uoro nPofecca Mor)"r 6srm racnoJrr3oBaHbr cneAyrorurze (popnm,r fipoae4erursanqruir:

1.

[aptx (rpyunax) nnsrpa3BLrr'rfiy uuxcaMocrorreJrbHocrr4 rr KoMMyH'rKar]aBHbD( J,n{eHra
Texnororz" 4ooyou.roro o6y;re Hvrs. - Aocrr4xeHLr" *o"*'""#;;ilt yre6uo-

z cnoco6rr oBnaAeHr.rr grrrM coAeplr(aHraeM

OCHOBAHHA{ HA I{X C

noKzurbubD(, perrrouuulburx, mo6aJlbH6x npo6nrenr

MOAyJreM,



5. Texuonorzi o6y'eHrar Ha ocHoBe orrbrra aK[vrBr4sar]ufl,
AetrenBHocrl4 cryAeHToB 3? cqer accoqvarlr4lr vx co6crseHHofo orrbrra c rrpeAr\4eroM

6. OUEHOqHbIE CPEACTBA NJIfl Ttr]KYIIIEIC) HTPOJI'
YCTIEBAEMOCTI,I, ilPOME,f,TYTOqHOfr ATT'EC,,IAII.I4.W t

5. ZnSopMarlrzoHuo-rcoMrrbrorepHbre TexHoJrorrzr.r
o6ecneq'sa'orqzx $zxcagzro zu0opuan;r,ru, ee o6pa6orxy vl
(xonansrroreplr, fIO, Zurepher)

ocBoEHr,rfl AT4CIIITIJII4HbI n
OEECIIEIIEHTTE CAMO CTO'TTEJIbHOfr

Teuarurrca nparruu$crcux pa6or:

T0OBOKyIIHOc:[b

nn(fopuaqra
rexHoJroruft,

Hbre o6rueunr

I,ITOI-AM

TIqEC]KOEYqEI;HO.IVIETO

PABOTbI CTYNEHT

1. Fruror HarrokrHlycrpvil.

2. C)cuonnsre rcnaccn$ilraqpru HM

3. lllcro.nrrzxz [ocr]TUIeHr4{ HaHoqacrr,rrl B oKpyxarcq}To cpeAy

4. llynn uurparlzu uarioqacrrzrl B oKpyr(arcrqeft cpe4e

5' Eaonoruqecr<ze e$rper<Tbr B3aIzMo.4 eftarnus. HarroMareprzilrroB a oxpyxarorqerfr
6. OqeHr<apucr<a nauolharepaarroB

Tenaarurca ;radoparo$nrrx pador:

1' oBi'

2. nrsoeaulas HM
3. Marpaqrax nanovacr4r{ B oKpyx€uorqefi cpe4e

4' Bn[sHue aozorrzuecjcux $axropoB Ha roKcrrqecKoe reftcrn7eHaHorracrrrrl
5. Mero4rr onpeAeneHr4fl vu3yqeHkrrHM s oKpyxarcuefi cpe4e

Temrr CPC:

1) .)KzsHt rr Aocruxerrhs p.@eftuMaHa.

2) Mero4rr u npr.rMeuelrr4e HaHoAr.rafHocrrrKtr.

3) FlauouoporrrKLr rraerd.onoe: flonrreHr4ct u rpr4MeHeHrze.

4) tJlaHouoporrrKr't oxcufton: -'accu4rax an\Lrfl LrrrpilMeHeHr{e.

5) IJpzueueHrre HarroM[repnanon B KocMerrrKe v rrlrlreHe.

9) Hauo'racrr4rlbr o"ooJ"ou rHTaHa: cnoitcrna, rroJryTreHrre r4 [pr4Mer{eHr4e.

I 0) n{anopo6orrr: pa3p46orxa rd nepcneKrvBbr.

1 1 ) Ilanovacrrlubr 3oJrora: [onfreHr.re r4 rrprrMeHeHrre,



l2) Hanouacrrrrlbr efpe6pa: rroJrfreHlre 14 rrpr4MeHeur4e.

HaHocrpyxryp*tfta rrJreHKr4 Lr [oKpbrrr,rr: Br,rAbr r4 MeroAbr HaHeceH",[.

orxo4rr nanore{uororuft : o6pa:onanrae rr rex'ono rur4 yrr4r[pr3ar\vvr.

l5) llpuueHeHrre HaHoMarepr4aJroB B ceJrbcKoM xog-sftcree.

I 6) Flanonaarepraanri AJUr narrreBoft nponar'rmeHHocrr.r.

I 7) Hanouarepzanri B naKoKpacoquoft npoMbrrrrJreHHocrr.r.

I 8) Mero4u zsrr.repelrua ArrorrepcHocrrr HaHoMarepr4uuroB

19) llpnr'reueuve $y.irrepeHoB AJrfl a4pecuofi AocraBKn rreKapcrB

20) llpzrraeHeHr4e r{?HoMareprr.rroB rra MeraJrJrr.rqecKofi ocHo*e j

JreKapcTB

2 1 ) oco6eHHocra 6ubconuecrrzMbrx MarepzaJroB c rrcrroJrb3oBa'aeM

22) rrpuweHeHr4e Hailornnarepr4'rroB AJL$r Ar.rarHocrzKr4 ga6oneeaHnfi

23) crpoeH'e Koxrr qeJroBeKa 14 ee o*roBHrre ceoficrna

24) Tpo$urrecKre rlerrrr B oKpyx€uoxtefi cpe4e

2 5) Knaccz $urcuryt dr.roqenosa

25) CrpoeHze xrzeofi KrrerKrrr u ee QyHxqr,rz

27) [lo,nsr. vx crpoerrze u Syuxquz
28) Kmccu(pzr<aqrax pacrenufi

29) Krmlccu(fraxaqzr )Kr.rBbx Ha3eMHbD( opraHr.r3MoB

30) Knacczsurcaqm qoAHbD( opraHr43MroB

3 1) KoHSoKiurbHiur z pnyopecueHrna, MuKpocKorrm

32) llpocnerrrrBaroqa{ gneKTpoHHuur Mr4Kpocxorrru

3 3) Cxanrapyroqar sJrgKTpoHlrra, MrrKpocKorru,

34) 3ouaona{ MrzKpoc4onr4fl

3 5) 3n*cmo3r4oHHaf, (iaru naoner<yn-rrpHo-ct4ronar) xporraarorpasz'

3 6) fzapoauuanauuecrias xpoMarorpa$rls

37) @paxqrroHr.rpoBaH{re n uouepertrroM rroJre cr{Jr

38) Meroa onpeAeneHi. o6q..o coAepxar{v, yrnepoAa

39) cnexrpoc*orrr{{ yirrpa(fuoJreroBoro rr Br4ArrMoro cBera

40) 3nercrpoHHarr ONef cnexrpocKorrrr{

4 1 ) Macc-cuer<rpocxodrrr Bropt4lrHbx r.roHoB

42) Ilazepmrul uurposriHlonuri aHarrr.r3

43) PeHrreuoBcKa-rr $olosner<rpoHnafi crreKTpocKorr[fl

4 4) kIK- c;irer<rp o cronzl

45) J?auauoBcxa-fl cnexlpocxonux

46) CnexrpocKorru{ xafpnoro Marur4rHoro p*oHaHca

13)

14)

.4OCTABKH



47)

48)

49t)

50)

s1)

s2)

53)

s4)

f,nneHne nnasu{unoro pe3oHilHca

[anavzvecxoe $accerHr4e cBera

Jlasepuar azspakqzx

Penuenoscxax 4uspaxroMerpr4s

cpe4crnauuryrcf.ryattrHoft sanuzrbropraHotsAbo.aHLrs.orrrbrJr'

cpe4crna un$uyhgyatrnoft 3arrrz'rbr opraHoB AbrxaHr{lr or ra3oB
Cpe4crna uu1unh1yarrnofi 3arrul*r Koxu or rrburr,r

Cpe4crna uurnnh1yalrsnrofi :arrua:rrr Kolrrr or ra3oB

Boupocrr rc peftrznrircourpomo I
1. {aft:re olpeAeJreHze uolmraro (HanoMar,epr4arrbD).

2. Kaxze xapaKTepacrr.rKtr HauoMareprlanon nrr sHaere?
3. Karure rnaccr.r$ur<aquil HanoMareprriuoB Bbr 3Haere? rlpzne4rdre ocHo'Hbre
4. fiain:e xnacoz@uxarlr4*) HaHoMarepr4aJror] no soprrae u pa3Mep'ocrr.t.
5. fiailne ruacczszxarlrrrc HaHoMarepvaroB no r,tx rrpripoAe.
6. B 're^'r cnequ$zrca $ynnepen.Bbx crprrKTyp? Karoe npzMerJeHr.e oy7. B qeu oco6enuocm yr:rppoaHbx HaHorpy6ox?
8. flpune4rare lpr,rMeprr rrqnzMepHbx HanoMarepr.raJroB.

9' Kaxne oco6e'Hr're ceofi orea xapaKTepHhr ..Jr{ HaHo[opoumon?
10.

11.

12.

13.

14.

IIro taxoe (ffiBaHroBbre Co.mz>1/

rlovenay npr'rroBepxuocrrurre aroM'r BJrrrrrror Ha csoficrna HaHorropou'<on?
Kaxuur' BeJrvrrr4''Mr4 xapaKTep kByerc .rucnepcHocr' Har{oMarepuanon?
Kax z .'oqeMy HsraeHrrorcs cnoficrsa rracrrrrtr (nepe.ucnzru) npra r*MerreHr.r]z

W.KAI];,IIN.

nnr gsaere?

pasnaepa'7

pnaJroB B
flepe-u'cnure nauepeHtrrre u HeHaMepeHHbre r4crorlHr4Kll nonaraHv.rfl
oKpyxarcuyro cpely.

15' Hagonrzre ocHoBHbIe daltepeunlre rrcro\rrrr4Kr{ lonaraHrrr HardoMtrrer]r4anoB oKpy)KUrronllTo
vyvAJ 

"

16. IlepewcJrr.rre ocHoBHbre trcAeJrr.ur, B Koropbx yxre celvac____ 4-vAvwr^ur, D r\vrvpDn J/l\s, w4.tdtj

17. Karue Haz6onee pacupocrpar:reHHbre MeroAbr rtonyqeHIl_fl

cpeAy"

LI CIIOJIIL 3yIOTCTI HaIt

suaere? fiailne r4M KparKyro xapaxrepr4crr{Ky.

yfnepoAHbD(

18.

19,

20.

onunnzre xrrMr4qecKr'e { sasvrvecKrre MeroAbr ,,oJrrreH', fropolr_KoBr,rx
onznrure rroreHrlt4€urrHsfe vcrorrHrrKrr norrwaHprfl HaHoMarepr{aJroB B
D .,^-- cpeAy.
B qe^{ cocrorlr Itouqen{zr aApecuoft AocraBKr{ ner<apcrn? Karure sa6orenaur4;I;;""-;.,,

21' Kaxrn'r o6pa:ovr naitotarepraal' rrJraHr,rpyerc-fi ucloJrb3oBar' nn : iue^zrlrancnofi
AI'IafHocrr,KI4' JreqeH'rr bbnesHefi, 6aocorluecrllMbx Ha'oMarepzan,on?

22' frpune4ure 
''prrMepbl faspa6oroic, I{crro 3}.roqrze HaHoMarepr.r rhr ntn, oqr{crro4 Bonbr r4

rJO3AyXa.

23.Onwturce aHTporroreHHbre rrpoqecc
no6orumrx [ponyKToB.

JIelIr4Th, c rroMotrlbro srofi texuonorrzr,r?



20.

2t.

22.

23,

24.

25.

24.

25.

26.

27.

28.

29.

30.

cyrlecrByroT?

flepe-uclzre ocHoBHBre cnofi:crna Koruror,rAHbx cr4creM.
ouu''rrEre, rro KaKr'rM MexaHrBMaM nporeKaer KoaryJr{rlutr soneft.

onefi?

fe3r{r{ HaHOqacTr4rI B rropuorbD( cpeAax.
,fl{qecKprx Qaxropon Ha $usuxo_xln

HaHoqacTr4q.

Bonpocrr rc pefiruu!-rconrponro 2

l. rlepeuvcrr,re ocHoenlge 81446r nsazuo4efi crBvrrr. HaHoMarepr4aJroB c
cpeAbr.

2. flprane4are cxeMy nanr$aquu HaHoqacrLtrl B oKpyr(arcrqefi cpe4e.

Kaxne [p[poAHbre fipoqeccbr BeAyr

[a'fire o[peAeneHr.re KoJrJrorrnHbrM

r< o6pa:onaur4ro HaHoqacrr4u B or cpq4e'i
crrcreMaM. Itarze roraccu$zr<aqzn hIX OIICTEM

csoficrBa

orcpyxaouleff

B Mr4fparlzrd rr aKKyMynflrprkl I] }KIIBETX

npoHr4KHOB eHprfl vr BblBenelrlll,

o6remos. flaifue onpeAene.Hme 6u<t

IryTr{.

;ruriHr,nraa

nerlecnl?

3. Kaxosa ponr rpo$zupcxzx qenefi

opraHzsnrax?

4. Ilepew.rcnzre ocHoBHtjre Mexiurr3Mbr

5. HarroMarepr{arroB ttg dtonorraqecrr,rx

6' Karule cnoco6rr npoHz(HoneHlz-fl HaHor{acrr4rl B opraHr.r3M rreroBeKa nrr sHaere?
7. onurur're cxeMy nonaiaHzr HaHoqacrurl B opr Hr43M qenoBeKa rrep€ Ar,rx8' onuurare cxeMy nonaftinutHttHoqacrrrl B opraHrzlM qeJroBeKa qepe3 r<oxrn'fi
9' flprane4zre cxeMy r{ opr.rlrrre nyr,n [epeMerrle'r.r, HaHoqacrkrrl B opra',n3Me
10' Kaxosrr Bo3MolKHLIe ilfrI4 BbIBeAeHpIr HaHoMarepvruroB rr3 oprarrr43MaqeJro
1 1' r{to paccMarpl4Baer gKqToKcI4KoJIofr4r, KaKoBbr ee ocHoBHbre uaupan:reHvrx,?

HanoroKcrrrolorzu? B raxrai crpaHax r.r

auenze?

14' r{ro ttBIIfle'Ics.o6rexronf Iz3r{errrd{ HaHo'oKcr4KoJror,[r4 r.r B r{eM ee o,rnzque or KOJIOIHI{.
15. vro raKoe ror<czuuoc]*? Karze napaMerpbr rroKa3hrBaror cre,rreHb

Karue Br4Abr roKcrrrHociv nrr sHaere?

16. onuurare cnoco6rr upoduxnoneHlrrr HaHo rI BHyrpb Nanoft KnqfKrz.
17.IIpzne4I4Te [pr{Mepbr rrpJrors{TeJrbHofo n4qecKoro neitc:rsr4nHa
18. flepe.'.lcJrr4Te ruexauu:u{r roKc[trHoro geftcrnunHaHoqacrr,rrl Ha KJre,rKy.
19' onzrruare MexaHr43M d6pa:o*a"Hr cn'6o4nrx paAr,rKiuroB c yqacrr4eM

q

yrnepoAHbD( naHo.racruln.

HOCT6 IOrIE.



26.

)'l

28.

29.

30.

r{ena ornzq aro tc . raccjperonar ilts inviv' or r'ccneroBaHnfi in vitro,?
ornanrure ponb pa3Mepa Ir Ar{clepc'ocrr4 rrpu olpeAe rreHr4vrroKcr4rrHocr.a.

Karruu o6pasou ne.rr4rrr.rna KoHrIeHTpaqHLr Blrprfler Ha ToKcr4rrHrre cnoiicrna
llpune4zre [puMepbr, KaK ToKcrrrtr{ocrr, 3aBucrrr or Qopur,r qacrr4rr.

Boupocrr rc pefirnu4_rconrpo.nro 3

1' PaccraNzre o szsvr'lecKrrx rIoKa3areJUD( rrpr4 orIeHKe pr4c*oB 
'osAerlcrwuHa OKpyxiuotqyro cpeAy.

2. Kaxze Szsnr<o.

pzcrcon? 
'xI4Ml.qecKr4e xapa*Tepucrl4Kr4 HaHoMarepI4iuroB npn4 or{eH.Ke

3. Onaurzre MoneKyJrflpi,ro_6uono rlllqecKze u qIITOnOn4rIecKI4e xapaKTep14cTr.t rzcrroJrE3yeMhle
npr4 orIeHKe prrcKoB BO3Ae vcTBUs. HaHOMaTepLraJIOB.

4' Karcze roKcr4KoJrofaqecKI4e I{ gKoJlorvqecKue rroKa3areJrm xapa*Tepltcr.aKz
oqenme pacxon?

5' B qeM saKffoqarords upo6neurr vr. oco6ennocrn ToKcnKonorutsecK ucctellonan*rit
HaHOMaTepnwton?n4rruMi1lgpnaJloB (

6' llpzne4zre rrorxoAbr, r4clo.rrb3yeM6re B perreHr4z Borrpoco*

HaH0MaIepI{arlcrB

upn

cycrreH3r4f,x II asposonrx.

7. KaxverroAxoAbr.acrronbEyrorcr npu nrr60pe AO3br B HaHOTOKCr4 ronorvz?8. Kaxmaz Mero.4aMLr orlpeAenfiotcr .4o3bl n HaIIOTOKCZXOIOTzTz?
9. Onuluzre Ha3HiaqeHrle v Qusv.recxze ocHoBbr rrpr4MeH{eMbx

rrccneAoB arrr{{ HanoMarelpzanoll.
1n rr^-^--.- -_,--10. Kaxze xpoMarorpaQuvdcr<ze MeroA'r n:ru6one pacrpocrpaHerrbr B HaHC
11'flepe-ucJrrzre cnexrpo{xol^recKr4e MeroAbr, r{crroJrb3yeMbre ilnfl ,n3

oKpyxaroqefi cpe4e"

12. flaine olpeAene'Ve roHtrrr4ro (pr4cK). Kaxze Brubr pr4cKoB Bbr sHaer,e?
13. Kaxug ocHoBHbre vcroBtrfl rrrTrr r!^eu'ru^Dayrr,-rJ. \aKne ocuoBHbre ycnqBl4{ IWA Bo3HLIKHoBeHI,u pl4cr(a nos,Ieffctnzl

3Aopotsbe rreroBeKa z oKqyxarcqyro cpe4y?
14' onrrrure oc'oBHbre upo6neurr B orIeHKe pr4cKoB n's4eiicrnrzx

oKppKaroqyro cpeAy.

1 5. Ilepe.u.rcJrrzTe ocHoBHbre pTanbr orIeHKr4 prrcKa ros4ericrnzx HanoMareprralol3._____^,5yrrrvr yr.Lv^4 DwsAvyrv r EWr HaHOMaTepIIalol3.
TILTKJI HaHoMaTepzanoB. Or rrefo 3arJr,Iczr, pacK 340poBbrr

KOary HAHOqACTI,I4

MeT0AOB

I{AHOLIA,CTI{II B

AJIOB HA

I.bIj{aHLrt kI



Jrerrr4Tb c lroMorubro 9FOft TexHoJIOtr4II?'

anbl rlnaHl4pyeTcfl IZCnOn.BoBaTb

6zo connaecrriMr;D( HaHoMarep uarron?

K, I{CrroJrb3yrouue HaHoMaTepLraIrbI
BO3Ayxa.

23' onwture aurponortunrre ,,poqeccbr, BeA].rnue K o6pa:onannro
no6o.nmm lpoAyKToB.

26' [repe'rucJrr{Te ocHon'ilre csofi:crna KoJrJnorrAHbx cvcreM.
27. ontut''e, rro KaKr4M rilexanusraaM frporeKaer r(oarynflIprr sorefi.
28. Kan-ze csoficrsa xapar(TepHbr n:rs asposorefi?
29. fIpuneglITe Bo3Mo)rcHr,]e uexanrz acrrrl B nopr4o,rbD( cpeAax.
30. onznrzre BIrLrflHLr ot"o""t,* ,.-rn11nD v,t A,,,n,,,.^30. Onzurzre BJrrrrH

Bonpocrr r( 3arrery b oqeHrcofi:

f . ilffire orpeAeneHzp nonanzro (HaHOMarepr4aJrED).

2. lKaxze xapaKreprrc{zxu Hauorr.rareprraJroB nrr sHaere?
3. lKanze xraccu$i.rraqzH HaHor{arepauuroB BEr enaere? Irpu

roracczSurarJurr.

4' ilafire xnaccz(pzrut". HaHoMareprduuroB uo soprrae 14 pa3MepHocrr.r.
5. J\airre xnaccuszr<anlr4ro HanoMarep vruroBno ux [pr4poAe.
6' I] 'reM cnequ$zra QynnepeuoBbx crpy*ryp? Kaxoe rpr4Mer:reHr4e tpyn
7 " I] qeu oco6eHnocrb yrnepoAHrx Harrorpy6ox?
8. Ilpzne4vre [pr,rMepbr [oDrMepHbD( HaHoMarep[anoB.
9. Kaxue oco6euurre cnoficrna xapaKTelpnbr An, Hanorropourron?
10. ritro raroe <xeaHToBhre ro-{Kr,r))?

I 1, f[o'rerray rrpkrrroBepxHocrHbre aroMrr I]nurrror na cnoficrna HarronoporflKr)B?
12. Karcvrrru BeJrrrrrrrrHaMrr xapa*TepLrcyercflAr'crrepcHocrb HaHoMarrlpzanon?
13' Karc 14 [or{eMy z3Mg'rrrorcr cnoficrna qacrr4rr (uepe.nlcrmrr) rrpz r*Mer]:
14' I1-epe'n'cJ'Te nauepennrre n HeHaMepeHHbre r{croqH'Kr4 rro[,flflH'q r

oKpyxarcuyro cpe!,y.

15' I{asonzre ocHoBHbrti HanaepeuHbre ucrorrHrrKr4 nonaraHr{f,
cpeAy.

16. Ilepe.ucnvre ocHonhrre v'rerp$., B KoropbD( yxre cefivac
17. Krrcte nav6onee paclpocrpaHeHHbre Merolbr rronyqeHrry

OCHOBH,bIE

nH SHagre?

n rx pa:uepa?

B

HrlHOMaTepr4aj oKpyxtarouyro

r{cIIonb3yioTct

yfnepOAHED(

cpeAy.

Molr(Ho 6y4vr

ue.qur{aHcxoit

BrC,{bI I{

HaHOrIacTtz[ B

rnacczQi.rxaquz

HaI{OY?CTIZII.
:t._KTopoB na Qrasrzrco_xrrMlr. ceoiic:rna



3 1. flepe.ucJrr4Te ocrxoBHbre rBrrAbI B3alrl{o4efi crnzx HauoMarepI4i}JroB c
cpelbr"

32" flpnnegrlre cxeMy lazrpar:gz HaHoqacrr4rl B oKpyxarcqefi cpe4e.
33' Kaxona ponr rposvqecKax qenefi B Mr4rparlr4,r 14 axKyM yJrnrrkrLr

opraHn3Mix?

34' [IeperulcJrr4Te ocHdnurre MexaHrr3Mbr npoHr{KHoB e'Lra vt B'rBeAeHrr.r
3 5. na'onaarepv aJroB up 6uoriorzqecKr4x o6rexron. lafir e o[pe^eJreHrre)
36. lGxzg cuoco6rr tnln*rr.rr.ro.E'c rrorr^y 

rr-'---- v'rvF\vJrwrrr'vvru'l
IIP?HI4KHOBCHIM HAFIOqACTI4II B OPM}II43M IIEJIOBCKA B6]t :IFIAE

il. )]:--:--::: :*.rr 
,rb'uau,* HaHoqracrr.rq B opfaHr43M qero'eKa qep* Ar;;;;;;;;J

39. Ilpune4r4re cxeN

4O voun__, _^^ It I{ onu[rrzre rr],TE IlepeMerrleHlIs HaHoqacrr4rl r] oprant40. Kaxoerr B.3M.)KHFJ! r.r-"r, o.-^,]^..--- --^----,-""- 
'*qu'1crunr4q rJ opra'l

GIIJP TI}'TI4 B'IBEACHII' HAHOMATEPVZUIOB A3 CIPTAHI43]VIA qE
41. .{ro paccMarpr4Baer g*oroKcr.rKoJron4[, KaKoBBr ee ocHoBHhre uaupanneruu?
42. Kaxonrr BpeMeE

y.rdHrnrall 
"oaAu.t""tt 

paMKI4 pa3BurLrfl Ha'oroKcl4xonorza? B rcarurx

43. oxapar<r"0".*ffi"1rffi"#ocb 
ero nanpanreHze?

44' rrto -f,BJlterc-'o6rernou IBrreHzrI Ha.HoroKcr4KoJroilzrr 14 B qeM o€ orprals ,,,45' rl:ro TaKoe tooa"'orp*r? Kaxze fiapaMerpbr [oKa3brBilroT crene'E ToKcrrr]Kaxze BI4Ar,r roKcrlqHocrr,r Bbr guaere?

46. Onumure cnoco6rr npouaruoneHrl, r{aHoqacrr4rl Brryrpr xznoft lsrerrsr.
47' rtrpun'egnre [pr{Meps[ nonoxarenb'oro 6nonorz.{ecKo.o *eirc,rnutna,

ff *::::"zre 
nnexaHniiMbr rc,KczqHoro 4eficrn Ha'oqac.rr4rr Ha KrrerKy.

Ji:":H':l;,.,
ynrepoAHbx uanoqactru.

50' rlpane4are rlpl{Meprf roxcur.recKoro 4eficrnzx r{aHoMa'epr4aJron} Ha
51' flpzne4me [pr4Mepr,r roKcrrqecxoro 4eficrwur HaHoMarep na.ropr Ha

";;;;;;;;;;,;53' rlpme4zre upzrr'reprr BITLT,,HTT. HaHoMareprraJxoB Ha uzxpo'zonor.aqecK
[or]ts.

54. Kaxru o6pasona

55orKaKr4x"u;#:H11"::,::H#1ff il::",""ll#,"jhanos?
vo or r4ccJreAanauuit in vitro?
cTW npr4 o[peAeneHI4tr4 TOKCArtrrocTI,I"

at;lvvI BJrlr,fler Ha ToKcr,rtrrbtte cnoftrmna
Tb 3aBr4crzr or, {ioprr,mr qaorr4ll,

rtrrocrra zrpaer cocraB r+ ceoficrna HaHctqD yL letrc_rr4utBa l{aH(61' PaccxaNzre o $rzbzuecxzx rroKa3areJrx rrpa or{eHKer pu.KoB
HaHoMaTepr4arroB Ha oKqyxarcuyro cpeAy.

62" Kucute sz:rzrco-xznararQcxue xapaKTepr4crzKr{ Ha}JoMarepr4arioB rrcnoJr'3yro'
pUCX,on?

63. Onunrnre uoneicyn{pno_6aonorzqecKrze

rrcrroJrr3yervrrre rrpa oqerlKe prrcKoB no:4eEcrnzr
u rlr4TonorvgecKr4e

HaHOMaTepu aJxoB.

oxpylrarorqefi

B )ITI4BI,D(

rollpoB.

geJIOBel(a.

II KAKI4MI4

IUfTI4BIJOCTb

puanctn?

nos4efrcrnux

rrpu oqeHKe



64. Kaxze TOKCI4KOJION{qECKT4C I{ SKOJIOII4qECKI4E IOKA3ATEJII4
rrpl,r orIeHKe pzcron?

65. B qeM 3aKlroqalorc, npo6lenalr r4 oco6ennocrz
HaHOMaTepuanos?

66. ftrpzne4are rol
cycreH3,nrx 

" #Thr4cnon*yeMhre 
B perrreHrrr4 BorrpoooB Koary

67 " l{axne noAxoAbr I{c,,oJlb3yro rc npanrr6ope Ao3br B HaHoTo*cr4:xonorza?
68' Ifur'nrur MeroAaMr4 pnpeaennoTcr .qo3br B Ha'oroKcznonor r,rpr?
69' onamzre Hagnaqelrze u szsuvecrr.re ocHoBbr [pr4Meru{eMErx

xrccneAoB aHzr naHoivrarepr4iuroB.

'"0; !ty" 
xpoMarorpasuvecxze MeroAhr nau.onee pacnpoc.rpaFreHhr B HaHo,71. I-IepeuacJrrzre crre*'IpocKorrr4qecKpre MeroAhr, r4crroJrb3yeM'r e Anfl r*)rrerHoKpyxuuoqefi cpe4e1

72' ilaftre o''peAeneHze [oHrrr4ro (pLrcou. Kaxue Br4Abr pzcr(oB nrr:rnaere./73'Kat..e ocHoBHbre y€noBr.ur AJUr BO3Hr{KHoBeHz.rr pr4c*a no:4efc,rnrrr Ha3ItopoBbe qeJroBexa 
14 oKpyxaroruyro cpe4y?

74. Onvruln o."ourroL upo6nerrau B orlen e pkrcKoB nos4eftcrnur
or(ppKarouyro cpeIy.

75' flepe'ucJlr4Te ocuond'rre sTanbr orleHKlr pr4cKa no:4eftcrnr,rx rran.r\.{arepr4iiilroB,,
76. Anwntne rxzsueHH6tri qLrKJr HanoMarepr4aJroB. Or qero gaBvcar pr4oKrrepcoHarra, nacene'ns 14 .Kpyxarorqeft cperrr c rreroM )rs43r:teHH.fo rIzKKa:,r'wc n^rr^hYrri^77. Kaxne ocHoBHbre [oAXoAbr peailByrorc, nnfr npeAorrr

Har{oMarepr4aJroB n aril,rocsepy pa6oveii 3oubr.
78' YxaNzre oco6eunocT6 [prrMe'eHr.ur cpeAcrB nHAr4Br.rAyiurbnoli: saryz,nrII KOXTI4 P)rK AN' SArriZrU OT NOIIAAA"HLI' HAHOMATEPIIAJIOB B OPTAHI,I3M u,

' ;;:ilffiH:ffiilffiT 
u r4H@oPMArIproHHoE oBEc

aJ ocHoBHarr nr{TepaTypa

6) 4ouonHvleJrbHa{
l. Hanorex'oJrornLITeParYPa:
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^ 
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H ano 6rEo rexuo Jrorr4[r :

JTa6oparopun snanplft.
9',,78-s-9963_2291_6.

9. Energy & Environln"ntuLG*""

B) xypHiurhr:

rrp€KrtrKlM / no4 pe4. A.E. py6zHa. _

2013" - 384 c.: r4r., [g+g] c. r{B. BKrr.
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