[lpumeHeHune
yrnepogaB
HapoAHOM
XO35IUCTBe.

ABTop: yuntenb xumuun MbOY
COLU Nel1 r. MuHeparnbHble
Boabl PbioHueBa J1.M.



AnnoTponHblie BUAOU3MEHEHNUSA
yrnepopga:

I ANNoTpPoOnNUA - 370 cnocobHOCTL aTOMOB
OAHOIO XMMNYECKOro 3nemeHTa obpasoBbiBaTh
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INTPUMEHEHHE AJIMA30OB

- IOparolieHHBIU KaMeHb

- IJISI U3TOTOBJIeHHUSI HOJKEH, CBEPJI, Pe3IIOB
-abpasuB [JId H3TOTOBJIEHUS PEIKYITUX U
TOYUJILHBIX IUCKOB, KPYTOB

-B KBAHTOBBIX KOMIBLIOTEepaxX, B YaCOBOH U
SIOePHOH ITPOM bIIIJIe HHOCTH

"MHKPO3JIEKTPOHHEA




[TlpumeHeHuUe rpaduTa

[padouT ncnonb3yeTcq B
KapaH4allHOW NPOMBbILLSIEHHOCTH
0N U3rOTOBMEHUA CTEPXKHEN
KapaHgalla B CMecu C rMMHOM angd
YMEHbLLUEHNSA ero MArKOCTU.

cnonb3yoT B KA4ECTBE CMa3ku npu
0C000 BbICOKUX UM HU3KUX
TemneparTypax.

3 rpacdhuTa narotaBnmeatoT TUIMK
ANS 3anuBKN MeTanos.

3 rpacouta nsrotaesnuearoT
BbICOKOKa@Y€CTBEHHbIE 3NneKTpoabl, T.
K. OH SBNSETCA XOpPOoLUNM
NPOBOAHNKOM 3fIEKTPUYECKOro TOKa.



[lpuMeHeHune KapbuHa

KapOuH ysxe HaneJl
NpUMEHEHUE B
JIEKTPOHUKE,
KOCMOHAaBTHUKE, aBHALIMU U
MeauuuHe. IllepcnekruBHO
€ero NpuMeHeHue B ONITUKE,
MHKPOBOJIHOBOM M
MEKTPUUIECKOU
TEeXHOJIOTUsAX, B
KOHCTPYKUMSAX HCTOYHUKOB
TOKa U np. Bo Bcex 3 Tux
00JI1aCTAX KJIKYEeBOe

SHAYCHHUEC HMCCT @W&'ﬂ%f&d

CTA0OMJIBHOCTH MaTepuaJia.




[lpumeHeHue doynnepeHa

e [lnaHupyeTcs

OymepeHbr: MCNonb30BaTh:
® [pumeHenue ° ,D,J'IFI CcO340aHNA
L AV OMTO3MNEKTPOHHbIX
CAEePXusaeTca nx - - .
BBICOKOW CTOUMOCTbl, W 27 ‘ YyCTPOUCTB,;
KOTOpas P : o
CKnafblBaeTcs 13 N7\, 74 B MEANUMHE U
TPYOEMKOCTH W\ | doapmokonormu;
nony4eHvs A NP
dynnepenoeoii cmecn & AL o5 B kauecTBe OCHOBbI AN
W U3 BbIAENEHMS U3 T CcO3aHus
Hee OTAENbHbIX g -
KOMMOHEHTOB. 3adllIOMUHaLWEN 9penb|
£ MyShared CO CBEpXBbICOKOU
MNJOTHOCTbLIO

MHdopmaLuu.



[puMeHeHune yrnepoaHbIX HAHOTPY6OK A1
XMMMUYECKMX AAaTYNKOB

Kaxip1ii aToM B 0JHOCTEHHOH = s
HaHOTpYOKe (SWNT) HaxoguTcs
Ha TIOBEPXHOCTU OTKPHIT /151 SNk ile)
BHEILIHEW Cpefibl, B T.U [/ L Mpal (Cran)
obMeHa 3/1eKTpoHaMHU Si0,

Si Backgate (V)
Maneniive u3MeHeHUs 3apsioB
B HT moeT BbI3BaTh
CWIbHEHIINe U3MEeHeHUs B ee
3/1eKTPUUECKUX CBOUCTBAX

UyBCTBUTETbHBIE MUKDO/IaTUHUKH
IJI. MOHUTOPUHTA OKPYKaroll|en
Cpe[ibl, B BOEHHBIX,
MeIULIUHCKUX U
OMOTEeXHOIOTMULCKUX
IPUMeHeHUsIX

SWNT Diameter: 1.7 and 2.2nm
Device length; 600nm
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Caxa IIpeBeCHbIN YTOJIb
Ilo CTPOE€HHNIO CdKd U ApEBGCHbIﬁ U aKTHBHpOBaHHbIﬁ

YI'oJib — 3TO TOT K€ I‘pa(l)l/IT, HO B COCTOAHHUHA
TOHYaMILIEro U3Me/IbUeHUsI



Yrnepopa B BuAe ApeBecHoro
yrns NPUMeHSANcA B rNyoOoOKoun
APEeBHOCTU OJ1S BbINMaBKMU MeTarnsnos.

DHEOJIUT

Hauvano merannypruu (V ThicsyeneTue 10 H.9.)

N300peTeHue BbIMJIaBKU MEJIU U3 PYIbI
Cwmech pyasl H APEBECHOTO YITIA

Mexu

Cxema JpeBHEH mneyu f:77 MyShared



Ucnonb3oBaHWe ApeBecHOro yrns B KayecTBe fie4ebHoro
cpeAcTBa C ApeBHEMNLIUX BPpeMeH A0 HACTOoSLEero BpeMeHu:

Camoun nonesHon cynTaeTcs
Oepe3oBagd 30Ma; oHa neyuT
3aboneBaHns NErknx n enyagodHo-
KULLEYHOro TpakTa, B TOM Yucne
NHAEKLMOHHbIE, NPUMEHSAETCS NpU
aTepocknepose, niemMnmn, apTpmutax u
anneprum.

JInnosyto 305y UCNOMb3YHT NpU
NPOCTYAHbIX 3aboneBaHnNsX 1
rnoyeyHokameHHon bonesHu.

[lyboBas 3ona neymTt guapeto,
BHYTpPUINasHoe, BHyTpU4YEpPErnHoOEe U
apTepuanbHoe OaBreHue.

COCHOBYI0 3011y NPUMEHSIOT NpU
Oone3HAX MOYEnoI0BON CUCTEMBI U
XKenyao4YHO-KULLIEYHOro TpakTa,
amnabeTe N OHKONMOrnmyecknx
3aboneBaHusax.

Kenposag 3ona nomoraet rnpu
apTpuTax, pagukynmtax, CHUMaeT
MblLLIEYHbIE DOSIN.

OcurHOBYO 301y UCMOMb3YOT ASIS | ‘ =
rieyeHns KonuToB, BOCNaeHus
npuaaTkos, 3abonesaHnt OPOHXOB U
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AKTUBUPOBAHHbIN Yrosb-

aACOpPOEeHT
NP OYUCTKE CTOYHbIX BOA;:

Adcopbenm Adcoplerm Adcopbenm

O«zuzgemfan
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Wi Ha ocHOBe agcopbun
FoyrNs
pomaora‘z'.

LB A ch MoCuimmser
YRrOCrPITE AL [ oo
Lot T e

PPt4WEB.ru




Yrnepoa npuMeHsatoT Ans
NpOn3BOACTBA YEPHOU KpacCKMu.

« Caxy-npoaykT
ropeHuns yrma
MCMNONb3YHT ANA
N3roToBIEHUS
TURorpadoCcKmx
Kpacok, TyLUW,
KapTpua)xen ons
3anpaBKu
NPUHTEPOB.




MPOM3BOACTBO CUHTETUYECKOro
METUIOBOIO CNMpTa

Puc. Cxema yCTaHOBKH /A MOJAYYEHHA CHHTETHIECKOTO METHAOBOr0 CIHpTA:"
I —Konnpeccop; 2-cMequrenb; J—KOHTAKTHHA annapar; 4.5—XOJoAWAbHHKH, 6-HAacOC,



[1pon3BOACTBO CUHTETUYECKOIO
beH3nHa
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[lpon3BOACTBO PE3UHDI




[lpon3BOACTBO
Kpema ans1 ooyBu




[Mpon3BoacTBO Kapbuaa Kanbuus

CaC.
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Gur, 327. CxemMa yCTPOHCTBA 3JEKTPpHUYECKO# mnedn
AN MOJIyueHHsA KapOula KaJbIlHA:

1l — saekTpoani: 2 — yroae, 3 -— H3BeCTh.



[Tony4yeHue
MCKYCCTBEHHbIX afiMa30B

[lonyeHie 1CKyCCTBEHHbIX BbIpariiBanye KpUCTA/UI0B B J CTOBHUSX

d/lMa3oB CBEpXBBICOKHX JAB/IEHHI]
0
t: 1500 C B3 poctyna Bo3pyxa

Korksecs nopuets |

Anmas - TpacuT

0
t=2000 C,P=6TTTa
ciivicls

GUHTETMHECKIY)

nasienns 710 200 Teicay
armocdep.

Y wine NO 0

Korwectss nopuet 2




icnonb3yemble pecypchil:

[ .E.Pyasuntuc &.I . PenbgmaH. Xuumnsa 9
knacc nag. «l'1lpoceelleHmne» 2010;

« Konbinnosa H.A. Xummna n omonornsa B
Tabnuuax n cxemax. OO0 «PeHUKe»
2013;

« AHOekc. KapTUHKW.
*alto-lab.ru
*Yrnepon — Buknneaua ru.wikipedia.org




