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HaHoMarepl{ailoB 861 3Haere /
HarroMareprzanoB srr gnaere? Ilprzne4rare ocHoBr{rre

HauoMareprraJroB no $opue u pasuepnocru.

r.rKaqr,rro HaHoMaTeprzaJroB Iro r4x rrpupo.qe.

urca (pyn:repeuonrx crpyrcyp? Kar<oe npr.rruelrenze $y:urepeuaurrr
)TJrepoArrrx Hauorpy6or?

DOnI4MepHbD( H aHOMaTepI4arTOB.

cnoitcrna xapaxrepurr 4rx uanonopornxon?

aToMrI BffiUtrOT Ha CSOftCrna HauOnooolmon?

xaparTeprsyeTcr ArrclepcHocTr Hanolrarepr.ra.non?

I43Merurrorcr cBoftcrBa vacrzq (nepe.ucru.rm) npu rrMeHeHrzrz t4x

HAMEPEHHEIC I,I HOHAMEPEHHLIE }ICTOTtrIIZKI4 NOfiAI:AHIIj'.

HaMepeHHbre r,rcTorrrruKr4 no Marrhfr HluroMaTeprrajroB

rt34elllafl., B Korop6D( yxe ceftuac IICITOJTE3)TOTCt

yfJreponHbD(pacnpocTpaHeHHbre MeToAbI nonlnleHr4t

KpaTrqTo xapaKTepr4cTrrKy.

14 Qr43r4qecKHe MeTOALr non),'qeHrzr noporrrKoBbD(

r{cTolrHr.rKr,r fiorraAa]rr,ur HaEoMaTeprjruroB B oKpyxa]oqFo
Konqenqrfi a,qpecroit AocraBKrr nerapcrn? Kaxr.re sa6oresalus

rr:oit rexnonorraz?

Har{oMaTepl4aJ'rbr lrJraxupyeTcr r,rclloJrb3oBaT6 AM
6onesnefi , 6zoconuectmltx nanoir.ra:repr.ra:ror?

paspa6oror, rlcrloJrb3ylotqae HarroMareprraJlrr Ar.rI oqrlcrrfi

flppeulrcrurre
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ocHoBHEIe rZ4rr nsar.rirlo4eftcTBrr{ HarroMaTepl4aros c o6GeKraMI,I

Mr4rpaqnrl Hanoqacraq n orpyNaroiqeft cpe4e.

q:roSzuecrcrx qeueft r Mr4rpaqurr 14 axKluyJrnrlvunauoMarepr.raJroB

MexaHII3M6I TIpOHLIKHOBeHI,Iq 14 BbrBeIeHI4t

u: 6r.ronorr.r.recKrx o6rer<ron. laftre onpe4e:renr.re 6no4ocr;.nuocrra.
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rlonaAaurrlr Hauoqacrur{ B oprautr3M rrenoBera qepes roxnuft rorcpos.

u ollarr,rTe IIyrI,I nepeMerqeHr]r HaHoqacTrzrl B opfaHr,BMe

nyTr4 BBTBeAeHU.I HaHOMaTepvanoB r43 opraHl]BMaqeJroBeKa.

3I(OTOKCIIKOJIOII4II, KaKOBrI ee OCHOSHTIe HaltDaBlteruu?

paMrrz pa3Bzrrrr Harroroxcr4KoJrorlrrj? B raxrry crpauax rr KaKr{Mrc

paBBrzBiIJrocE ero nanpa"aleur.re?

TeMIrbI pa3BLITTIJ{.

I43) reHiis HaHoToKcI4 (OJrOU4Ir Ir B qeM ee oTJIIl.II4e OT

? Kar<ve fiapar4erpr,r rroKal3rrBitror crenenrr mKcr.rrHocrr.r

nrt sHaeTe?
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torcz.nroro 4eftcrBr,rr HaHoqacr[rl Ha KrrerKy.

o6pa3oBa![s cro6o4ntx paAr4Ka;roB c ) racrr.reM

Torcl{vecxofo Aeftcrnrzx HaHoMarepl4aJroB Ha MneKonLITaIorIIlrx.

ToKcuqecKoro 4eircrBvfi HaHoMarepr4aJloB Ha6ecnognonoqgrx.
cnoco6a Arrcleprr4poBarrlUl Ha crefleHb roKcr.rrruocrr4 r{afioqacrvrr"
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Jaccraxrzre
rla oKp)r(arcr

rrccJreloBaHrrJr m uvo or r,rccJreaoBaHuii in vitro?

lla3Mepa u,ryrcfiepcHocTft np]I onpeAeneHr.rrl ToKcr{rrHocTa.

Berzrrr4na KoHrIeHTpaqrE B.lrr Ier Ha roKcr,FrHbre cnoficrna
KaK Toxcrlrrnocrr saaraclrr or @opubr rracrr4rl.

orlpeAeJrer{r&I ToKcr,FrHocrLI urpaer cocraB ra cnoilcrna

$rnsuuecrrzx [oKa3areJUD( npu or{eHKe pr4cKoB no:4eftcrnru
cpeAy.

XIIMAIIECKIZE XAPAKTEPI]CII4KI,I HAHOMATEPI.IAJIOB r4crronB3yroTct

rr I{r4ToJron{rrecKrle xapaKTepvcTr4Kn,

orleHKe no:4efi crnrzx uanoMareolza,-roB.

IZ 3KOJIOfl4qECKI4E IIOKA3ATCIM XAPAKTEDIZCTI4KI,I

npo6neuu rz oco6eurocra rorcl4roJronrlecKr{x
,)

AXO,qLL fiCIrOJIE3yeMbIe B perrreHrrn BorrpocoB KoaxyJrflIr4lr EaHoqacrrrrl B

nolxq t4.crro:r63yorcr npu nrr6ope 4osrr r uasotor<curolorurrz?

onpeAoirrrloTcr lo3br B HaHOTOKCI4rOnOrrarz?

a (pz:nvecrcue ocrroB;I npr4MerureMrD( Mr4 KpocKortl.recrrx MeroAoB

uero4rr Haz6olee paclpocrpauerrbr B
cneKTpocKorMrrecKrze MeToA6r, rrc[onByeM6re Alu{ r43)^reHbr

lorurrlzro <<plrcro. Kanrze nrzgu pncnon nrt snaete?

yciroBr4.s AJrr Bo3Hr4KHoBeHmr pr{cKa nos4eiicrnru
u orpyxatoiqyro cpe4y?

BHbre npo6neulr B oI{eHKe pr.rcroB nos4eiicrnra.l

grarrrr or{eHKr4 pr4cxa aos4eft crrlrx Har{oMareprzaJroB.

rlr{rur HarroMarepuanos. Or qero 3aBrzcr4T pr4cK rn
u orcplrrcarorqeft cpsAbr c yrreroM xu3rreuuoro qrlrna?

no,4xoA6r peaJrr.I3yroTc{ AJr{ npeIoTBparqeHrUl IrorraAaHz,

30H6r,

v

rrpr,rMeHeHrzr cpeAcrB rrHAr.rBrrAyaJr6uoit 3a[larr,r oprarroB

oT rrorraAaHr,u{ HaHoMaTepr,rruroB B opfarrr43M rrepcoHaJra.
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IKI4 Htu{OMaTeprla,ros nrl sHaere?

Karlrlu HaHoMarepr4 aJroB 861 3uaere? Ilpune,rgare jcnounue

zro HarroMareprra!-ron no $oprlre u prBMepuocrr.r.

r4ro HaHoMa.reprranoB IIo r4x rrp4pone.

Qyrlepenonrx crpyrryp? Kanoe nprzuenenue $ylnepenarrr nri :naere?
ymepo,4rtx nanorpy6or<?

rrpr4Mep6r [oJruMepHbD( HaHOMaTeprraJroB.

Karue cBoficrBa xapaxTepntr 4nr naaonopolmon?

. r{ro ranoe ro.xr,r>?

. Ioveny oBepxHocrHrle aroMbl BJIrtrIor Ha cBoftcrsa HanonooorrKos?

xaparTeprsyeTc{ Ar4 crrepcHocTr Hanolrarepualot?
ItMerurrorc{ csoficrna uacrrq (nepewc:rurr) npr,r u3Meueur,ru r.D(

HaMepeHHBIe I,I Her{aMepeHHble IZCTOqHI4KI,I [Ona.4aHI,UI

cpeAy.

HaMOpeI{HbIe I4CTOIIHI4KIZ [Ona,qaIII4lI H{UIOMaTOpIIaJIOB

ogrroBHr,re v34env', B KoropbD( yNe ceftvac [crroJr63],rorc{

pacllpocTpaHeHHbre MOTOATi non)rqeHr.u yfJrepoAlrbD(

rzM KpaTK)'ro xapaKrepr{crlr Ky.

ra (pzsuuecxr.re Mero&r nofi).rreHr.rs rroporrrKoBr,Il<

I4CTOT]HITKI4 nona,qaHlzt HaHOMaTepIlanoB B

KoHrlerrqlrlr aqFecHoft AocraBl<z ner<apcrn? Karsze sa6orenanrui
groft rexHoron4rl?

H roMaTepr4aJrlr nJrarrr4pyeTcr IIcrroJr63oBaT6 &'rr
Jreqeurur 6o:resneft, 6uocoslfecr4Mrx nanouareolra,ton?

flpr.IMepbr pa:pa6orox, ucrroJrr3].rorqfie H&roMarepr.ralTLr AJr{ oruz BOA6I II

npoqeccrr, BeAyqre r o6pasonauruo

AyKroB.

AHbre rrpoqeccrr Be,{ir K o6pa.:oranlro Hzuroqacr rl a orpyNarolleft I
KoJr,Torrlsrru crrcreMaM. Kaxze rcnaccudr.irauuu CI,ICTEM

ocltoguble cBoitcrBa KoJIlroIzAI{bD( cl4creM.

IcaKTZM MexaurrsMaM rrporel€or Koarynsln{ goreft .

xapaxTepHhr,4ur a-aposoleft ?

MexaHr43M6r aAre3rru HarroqacTr.rrl B nopricTsD( cpeAax.
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cxeMy Mzrpaqrur HaHorracTrzq B oKpy)Karol]{eft cpeAe.

rb Tpo&rltlecKr.rx qelrefi B Mr.rrpallr4r,r [r aKKyMyJrflIfiI,I HaI{OMaTepI4aJroB B X{I4BED(

eHHbre pai\.IKr4 pa3Br.rTrrr HaEoToKcr.rKoJroruu? B KaKrr( crpaHax 14 KAI&IMA

I4 pa3BUBaIrOCb 9TO HarrpasJreHlre?

TgMtILr pa3BaTI,It.

. llro ooceKToM IZ3)4IeHI4II HaHOTOKCI4KOJIO|III4 14 B qeM ee oTJrItIII4e oT

. 9ro rar<oe ror<cr,rwrocrn? Kaxrae napauerpbr rroKa3BrBaror creneHr, Toxcuquocrrr
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