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PASJIEJI: TEXHOJIOI'MU MTOJYUYEHNUA,
OBPABOTKMU, IIPEOBPAZOBAHUA U
NCIIOJb30OBAHUA MATEPHUAJIOB

TEMA YPOKA:'COBPEMEHHBIE
TEXHOJIOI'YUH OBPABOTKUAU
MATEPHAJIOB.
HAHOTEXHOJIOT'UHU

8 KUIACC




Heau u 3apaun

1.I103HAKOMUTBHCHA ¢ COBPEMEHHbIMHA
TEeXHOJIOTUSIMHU 00PadOTKH MaTepUaJIoB.

2.3HAKOMCTBO C HAHOTEXHOJIOTHEll B COBPEMEHHOM
MHpE.

3.BbISIBUTH IPEeUMYIECTBA HAHOMATEPUAJIOB U
HEI0CTATKH.




HaHomexHo102uu yace 0a8HO GO0KpYyeZ HAC




HTO TAKOE HAHOTEXHOJIOT'UHN?

Cam TepMuH «HaHOTexHOJI0rUs» BBeJ anoHen Hopuo Tanuryru B 1974 rony.

B 1981 roay nmosiBmiics mepBbiii HHCTPYMEHT IJIS MAHUIYJISUUU ATOMaAMHU —
TYHHEJIbHBIM MUKPOCKOIIL.

IT0 - 00J1aCTh HAYKM U TEXHHUKHU, KOTOPasi 3aHUMAETCH HOBATOPCKUMMU
METOAAMM MOJYyYeHHS] HOBBIX MATEPHAJOB C 32JaHHLIMH HYKHbIMH
cBoricTBaMu. OCOOCHHOCTD 3aKJII0YAETCHA B TOM, YTO JeMCTBHUS NMPOUCXOIAT B
HAHOMETPOBOM MacuiTade. B 3Tom nuanmazoHe pasMepoB «ChbIPbEM» SABISAITCS

aTOMbI U MOJICKYJIbI .




Y710 TaKOC HAHO?

IIpucraBka «HaHO» (OT
Iped.nanos — «KapJauk,
THOM» ) O3HA4aeT

MIJLJIHAPTHYIO JI0JIIO
yero - JIno0o

1 HaHoMmemp (HM) —

3TO 1 MAJLJIMApAHA
JacTh MeTpa Wid 1
MUJLJIMOHHAA YaCTh
MUJLJIUMETPAa




Havku . nossBuBIIMECS Ojaroaaps
HAHOTEXHOJOT UM

HanomMmeaununa

HaHOo3/IeKTPOHUKA
HaHovHxeHepus
HaHouoHuKa

HanopoOoToTexHuka
Hanoxumus




HaHoMaTepuasibl

HaH pr6 Ka



Y710 TaK0e HAHOTEXHOJI0Irnu?

HamomMmeamimHa

HaHompoaykTbI

Co3naHsl MeTogamu WmeloT HanoMeTpossIe YnyuuweHb! ¢ NOMOLIBIO
HAHOTEXHONOIMM paIMepst HAHOTEXHONOIHH

| M

XOopoLuni HaHONPOAYKT obnagaer
PELLAILLIMMU NPEUMYLLIECTBAMMU.

-

> Tonern HaroTeHornorny sl nerey




HAHOTEXHONOT UV
COCTOAHUA, HATTPABJIEHUA
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YauBuTenbHoe psaom:

- BOCCTAHOBNEHWE OpPraHu3ma be3 NEKapcCTB,

- = CHUXeHue Beca be3 auer;

- XUBAA BO[IA unu kypopt Ha foMY;
- =~ HaxoAKa Ans CNOPTCMEHOB W anbNUHNCTOB;
« = "KNeTOYHbI Maccax" 1 BallK CyCTaBbl

CKaxyT Bam cnacubo,

FEE Ll
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IIpyMeHeHHEe HAHOTEXHOJOTMYECKUX Pa3padoToK

O

MeaunmuHa
IIpuMeHeHe HAHOTEXHOJIOTHH C/e/IaeT MeAUIITHY
Hey3HaBaeMOM.

1. HanouacTunsl OyaAyT MCHOJIb30BaTHCA /IJIs TOUHOM JOCTAaBKU
JIEKAPCTB M YIIPABJIE€HUA CKOPOCThIO XUMUYECKUX PeaKI[H.

2.B OsmzkanimeM OyaynieM MoABATCA MeAUIIMHCKHE YCTPOMCTBA
pa3MepoM C MOUYTOBYIO MapKy.




MeaunuuHa

B0o3MO:XHO CcO3JaHHE HAHOPOOOTOB-Bpauel, KOTOPbIE
CIIOCOOHBI <« KHTb» BHYTPH 4YeJIOBEUYECKOI0 OpraHu3Mma,
yCTpaHAA BCE BO3HUKAIOIIHE IMOBPEKICHUA JIN
npeaorBpamiag mux mnoasjgeHue. IIpoBepsaa u, ecau HAJO,
«HCHPABJIASA» KJIETKY 3a KJIETKOM, Oprad 3a OpraHoM,
HaHOMAaIIIMHbI BEPHYT 3JA0pPOBbE JIOOOMY OOJBHOMY, a B
AaJJbHEHIEeM He JOINMYyCTAT HHKAKHX 3a0oJIeBaHUM W
IIATOJIOTHH, JaKe reHETHYECKHUX.

HaHopoOOT ieunuT uesoBeka HaHopoOOTHI yuaTcsi XOUTh



YueHble U3 aMEPUKAHCKOT0
YHUBEPCUTETA pa3padorajmn
HCKYCCTBEHHbIN 1143,
KOTOPBIN aeT
BO3MOKHOCTb OTCHLJIATH
MOJIY4YE€HHOE U300paKeHue B
MO3I CJICNIOI0 YeJI0OBEKA.

B Coennnennbix Hltarax
MOJIYYMJIA «3€JIEHbIH CBET» K
NPUMEHEHHIO NepBas
BaknuHa or BUY

W ckyccTBEHHBIN I71a3 BEPHET
CJIETIBIM 3peHne

Baknuua or BUY — niepcriekTuBHOE
HallpaBJIEHUE



HasoManimHbI

B HaAHOTEXHOJIOTMHU HCHOJJIb3YIOTCA
cnenuajJbHble HAaHOMAIlIMHbI — acceMOJiephl.
AcceMOJepbl — 3TO CBO€OOpa3HbIM COOPIIUK
aTOMOB M MOJIeKYyJ. OHU JOJI:KHBbI 3aXBaThIBaTh
X , COEIUHATHh MEKAY CO00H H ¢ 0a3oBOM
IMOBEPXHOCTHIO, a4 TaKiKe BBIMOJHATH JAPYyTHUeE
MAaHUILYJIAINH C 3aJaHHBIM aJITOPUTMOM.

- Accembnep




byayiiiee 3a HaHOpoOoTamMmu. POOOTOTEXHU KA

B HacTosiliee BpemMsi CyHIECTBYIT YCTPOWCTBA — NMPOTOTHUIIbI
HaHOpPoOoTOB. X HCHO/JIb30BAHHE HANPABJIEHO HAa JieYeHHe
pasiauyHbIX  3a0oseBaHuil. Camum ke  HAHOPOOOTHI
MPEACTABJISIOT C000M MAIIMHBI, pasMep KOTOPbIX — ¢
MoOJIeKyJady. OHHM MOryT mMepeaBUrarbCsi, 00padaTHIBATH,
BBINOJIHATL 3a/JIJaHHbIE TNPOrpPaMMbl, a TaK)Ke IMepeaaBarb
uHpopMaALHIO.

Y4éeHble Hay4YUIMnCb JOCTaBJIATb HAHOJ1EKAPCTBO TOYEYHO



HaHOoTexXHO0JIOrnM B NHUIIEeBONA
IPOMBINLJIEHHOCTH

TepMuH HaHOeJa HHMKOMY He M3BECTCH.
Y4uThIBas TO, YTO HENPEKPAINAKINUUCH POCT
HaceJleHust 3eMJIid, Hapsa C pocroM
oTped/ieHsl, B OCJeHHUE IoJAbl CTAHOBUTCH
OJHOM Hu3 HauOojJee OCTPbIX II00ATBHbIX
npoodJieM.. Ha IOMOIII NPUXOAAT
HaHOTexHoJoruun — BAJlbI ]1/1 BUTAMMHBI,
3aK/JIIOUYEHHbIE B MHUUEMIbI | IHAMETPOM B
HECKOJIbKO NeCATKOB HAHOMETPOB,
YCBAUBAKTCH OPraHU3MOM Iropas3ao Jy4ile.




B KOCMETHYECKHMX CPEeACTBAX

B xocmeTuueckux
cpejicTBax - HaHOCeEPeO PO

HoBoe B MeZINIIUHE HA CTHIKE HAYK :
O61oJIoTHY, XUMUU U (PUBUKHU




U CKYCCTBO

IlepcneKTHBBI PA3BUTHS HAYKH M TEXHUKH TAKKe ONPeaesiioT IyTH
uckyccrBa. B 2001 rony ssmoHckue yuyéHbie, HCIOJIb3YH MEpeIoBbIe
JIa3epPHbIE TEXHOJOTHH, CO31AJIM CAMYI0 MAJIEHbKYI0 B MUPE CKYJbIITYPY
pasmepamu 10 MUKPOH B JJIMHY U 7 MUKPOH B BbIcOTY. OHa u300paxaer
Pa3bAPEHHOI0 ObIKA, PA3BOPAYMBAIOIIETOCH AJIS ATAKH.

CkyabpnTypa ObIKa Hano-bubius



3J1€KTPOHI/IK3 N KOMIBIOTEPHbLIC TCXHOJOI'MH

C nmoAB/IeHUEeM HOBBIX CPEJACTB HAHOMAHUITYJIUPOBAHUA
BO3MOKHO CO3/JaHHE€ HAHOPOOOTOB pa3MepoM Bcero 1-2
MUKPOH, OCHAIlEeHHbIX OOPTOBBIMH MEXaHOKOMIIbIOTEpaAMU
M MCTOYHUKAMH JHEPruM, KOTOpbIe OYAyT IMOJHOCTHIO
ABTOHOMHBI ¥ CMOIYT BBIIIOJHATh Pa3HOOOpa3HbIE
dyHKIIMH.

| PagnonneMHukn — ot MaKpoO 0O HaHO

Philco vacuum tube radio Regency TR-1 transistor radio Smartdust wireless sensor

OxpaHHasa HaHocucTema o st 88

Nanotube radio (2007)



KoMIIbIOTEPbI 1 MUKPOIJIEKTPOHUKA

IleHTpaJIbHbIEC MPOLIECCOPHI

7KécTKkHue TMCKH

CkaHupPYOIMH 30HI0BbIA MUKPOCKOII

KBaHTOBBIN KOMIILIOTEP




HaHOTEXHOJOI'MHU B CTPOUTEILCTBE

HUcnoabn30BaHNe HAHOTEXHOJIOTUH B CTPOUTCJIbLCTBC IMMO3BOJIUT
I[OﬁaBJIHTI) K TPAANITUOHHBIM CTPOUTC/IBHBIM MaT€pHuajiamM

OoNnpeac/JiICHHbIC CBOﬁCTBa, JOCTHZ2KCHHUEC KOTOPbLIX €IIIC HEAABHO
CUHUTAJIOCHh HEOBIBAJIBIM.

[opopg 6yayLiero



MarepuajioBe/ieHue

HaHOTeXHO0/I0TUHU IIO3BOJIAT CO3/IaBaTh 0o0Jiee JieTKue,
TOHKHE ¥ NpouYHblie MarTrepuaabl. IloaBATcA MaTepuajbl,
CIIOCOOHBbIE U3MEHATH CBOIO CTPYKTYPY B 3aBHCHUMOCTHU OT
OKpy:KkaoIier cpeapl. Taxike TOABATCA MaTepPUAJIbI
CBEpPXIIPOYHbIE, CBEPXJIETKNE U HEroprovre, KOTOpPbI€e MOTYT

HCIIOJIB30BaThCA B a3pPOKOCMHUYECKONM M aBTOMOOWJIbHOM
IIPOMBINLJIEHHOCTH.

«YMHasa» dyTbonka

HaHoTKaHb




B CIIIA pa3zpaboraau

HEBUAUMKY

TLJIALLL

Ha nmyru K mamnke -

HEBUINMKE

® HaHOTeXHOIOrMn 3TO He TOJNIbKO

nonynpoBogHUKOBasA MHAYCTPUA

60TKM

CBerﬂéFKOFO N rnpn 3ToM CBEPXIMPOYHOIro

MaTepunana

/i MOMEHT BefyTcs pa3pa

® B HacToALWM
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JKOJIOT NS

HaHOTEeXHO0JIOTUH CIIOCOOHBI
TaK»Ke CTAa0MIN3UPOBaTh
9KOJIOTHYECKYI0O 00CTaHOBKY.

HoBble BUIbI
MMPOMBIIILIEHHOCTH HE OyyT
IMPOU3BOAUTHh OTXO/0OB,
OTPABJAIOIINX IIJIAHETY, a
HAHOPOOOTHI CMOTYT
YHUYTOKUTH MOC/IEACTBUA
CTapbIX 3arpA3HEHUM. OumncTuTenbHas
HaHodabpuka




HaHOTEeXHO0JI0IuH HA CAYK0€e BOCHHBIX

O

Teneceonvieckie BHTEKNE! PAINIMHON HAHAUEHUA

_ Mopoohuepr g
| wey  MIA3ANYIMEIHNA
TS TIPWATEN 3813, BCNGILKA W 33N3XA
MosapHelf W
(H3 BEAI NOXADHbIT)

(oagecHo soopyXeHKe

Biypwa ¢ cobaKoi-s040na30m

Cpepereo Gecuymmoro nsnmh '
Ha SPRRECINE CYAR (| ST ’ ‘

AgapiiHoli hyCry ekl
x

Apwrirent
PareThe WaxTel

HMKATOD YPOBHA BOAR EHYTRH NOAM

JByenansHas xpokats
HoBor0 lpasua

Hocoeas wypa ynLTYpHO-B IBHONOTINECKDTD HoRA ANALEOM
farumyMATOpLl AnA (nivknero foa

BoeHHO-NpOoMBbILLSIEHHbIN
KOMMIEKC




KocMoHaBTHKA

Kocmuueckul 1T — 3TO TPOC
IJIMHOU B HECKOJIBKO JIECSTKOB
ThICSIY KMJIOMETPOB,
COeJUHSIIONINI OPOUTAILHYIO
KOCMUYECKYIO CTaHIIHIO C
I1aTPOPMOM, pa3MeIeHHON
rocpeau TMxoro okeaHa.

Nasa 3anycTuTt nNnudT B OTKPbITHIN
KOCMOC

Kocmuueckun nudt PoboT-ameba anst ocBoeHns nnaHeT
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CEJIbCKOM XO39MCTBE

HAHOTEXHOJIOIMM




HaHoTexHo0J10ruu B )KHBOTHOBOJACTBE
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HAHOMATEPHAJIbBI
H HAHOTEXHOJIOTHH
B BETEPHHAPHOH IIPAKTHKE

B Mono4yHOM ckoToBOACTBE
NOABATCHA HAHOTEXHOMOIrMmn



OnacHpl M HAHOTEXHOJOrun?




OnacHoOCTH, CBSI3AHHBIC ¢ HAHOTEXHOJOI MIMU

buoJsiornueckasn yrposa

HaHOoTexXHO0JI0TuHU MOTYT IPEeACTABIAATh YIPO3y 3/10POBbIO
yesioBeKa. KpouleuyHsle YaCTUYKH yIJIEPpOAa MOryT IIOIMacCTh B
MO3I_4eJIOBEKa uepe3 AbIXxaTeJbHble IIYTH M OKa3aTh Ha
OpraHu3M pa3pyuiurejibHoOe Bo3aencreue. Peub njgaer o C60 —
OJTHOU U3 TPEX OCHOBHBIX (hOPM YHCTOrO yIJIEPOa.

Dyasepen ( C60)




110132 HAHOTEXHOJIOTUN

HaHOTeXHOJIOrMHM MOMOIYT CO31aTh HOBOE IMOKOJIeHHE JekapcTB. baarogaps
UM NOSIBATCH HOBBbIE MeTOABI JiedeHus1, MHOrue HeusjaedyumMbie 00J1e3HU Oy1yT
nodexaeHbl. Ha ocHOBe HAHOTEXHOJIOrUU OYIYyT CO3AaHbI HOBbIE 00pa3UbI
BOOPY:K€HHMI, HOBbI€ CHCTEMbl 3AIMUTHI, 4YTO0O B MTOre YJYYIIHUT
CyIIeCTBEHHBIM  00pa3oM  O00OpPOHOCHOCOOHOCTHL CcTpaHbl. baarogaps
PAa3BUTHI0 HAHOTEXHOJIOTMH TMPOU30MIAET PEBOJMIOIMA B KOMIIbLITEPHBIX
TEXHOJIOTusAX. B HACTOAMH MOMEHT HAHOMATEPUAJIbI SABJSIOTCH HanMMeHee
TOKCUYHBIMH M HanbOoJiee OMOCOBMECTUMBbIMHM C SKMBOM KJIETKOM (UYeI0OBEKa,
pacreHusi, ’)KUBOTHOI0). HaHOTEeXHO/I0TMM MO3BOJIAAT PEIUTH YHEPreTHYeCKue
npoodJjieMbl, MX BHeJApPeHUE MO3BOJIUT 0ojsiee 3PPEeKTUBHO MCIOJIb30BATH
TPAAULHOHHbIE U OTKPOET NMYyTh K HOBHIM HCTOYHUKAM JHEPIrUH.




Bpeal HAHOTEXHOJ0TI MU

HaHOTEXHOJIOTMM CTAHYT NPUHYUHOM HOBBLIX O00JIe3HEM,

KOTOPbLIX He CHacyT [Jdake
BOOPY:KeHIE HA OCHOBE HAHOTEX

oT
oBbl¢ HaHoJiekapcTBa. HoBoe

0JIOTMH MOKET MONACTh B PYKH

TEPPOPMCTOB, YTO NpPUBEAET K Xaocy M BouHe. Pa3padorka

HAHOCEHCOPOB, HAHOAATYUKOB U NMPOYHUX CUCTEM OTOOPAKEHUS U

nepexauym uHpopManum B

HENPUKOCHOBEHHOCTH YACTHOH

NPOU3BOACTBA HAHOMATEPHAJIOB IPHBedeT K elle

UTOIre I1oCraBuT KpEeCT Ha

’KU3HU. PazBurme mHAyCTpHH
0oJ1ee

CePbE3HOMY 3arPI3HEHNIO OKPYKAKIIECH CPeabl.




BniBoa

OO0111eCTBO, KaK U3MEHAIONIAsACA CTPYKTYPa HE TOJIKHO
CTOATHh Ha MecTe. UesroBeueCTBO MOCTOSITHHO JOJIXKHO
IIPOTPECCUPOBATh, Pa3BUBAThCS, CTPEMUTHCS K JIyUIIIEMY.
HaHoTexHOJI0THUHN — 3TO OyTh K ycrexy! OHu HeoOX0IMBbI
TS yIIydileHHUs KoM@OPpTa KU3HU YEJI0BEYECTBA.
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3aKJII0YEeHHEe

HaHoTrexHoJorua — 35TO MOJIoJad HaykKa,
pe3yJbTaThl PAa3BUTHA KOTOPOM  MOILYT [0
HEY3HABAEMOCTH HB3MEHUTDb OKPVKAIOIINUN

MUD.

KakoBbl OyayT 3TH H3MeHEHMs, IOJIE3HBIMH,
HeCpaBHEHHO  OO0OJierdalolnuMMu  KHU3Hb, WU
BPEIHBIMU, YI'POKAIOIUMU YeJI0OBEUECTBY,
3aBUCHUT OT B3aMMOIIOHUMAHUA )41

Pa3YMHOCTH JIIOJIEN.




Bonpocel ISt CAMOKOHTPOJIS

1.YT10 Takoe
HAaHOTEXHOJIOTUU?

2.Kakue HayKu
IIOSIBUJIMCH OJ1arogaps
HAaHOTEXHOJIOTHSIM

3.YTO0 Takoe «HAHO»?




TBOpuYeckoe 3a1aHue

1.C TOMOIIbIO JOIIOJIHUTEIbHOM JIUTEPATYPhI WJIH
MHTEepHEeTa HAUUTE NH(POPMAIIHIO O TOM, B KAKHX EIIE
OTPACJIAX HAYKHU U TEXHUKHU ITPUMEHAIOTCS
HAaHOTEXHOJIOTHUH

UJIn
2.Coobiienne «IlepcrieKTUBbI pa3BUTHA
HAaHOTEXHOJIOTUHUH »




Coo011eHus NN KJIACTEPDI

29 pexabpna 1959 I. - [leHb pOXKAEHUSA HAHOTEXHONOMIA

Mpocpeccop KanuchopHwiickoro
TEXHONOTMYECKOro NHCTUTYTa

Puuapg ®enmaH

BbICTYNW/ C [JOKN&J10M

«Tam BHWN3Y MHOTO MecTa»

( «There’s Plenty of Room at the Bottom»)
Ha eXerofHoil Bctpeue AMEpUKaHCKoro
thnanueckoro obuiectsa.

Puuapyg ®eiihmaH npejinonoxun, 41o
BO3MOXHO MexaHuueckn nepemeuiars
OAANHOUHBIE ATOMbI, NPY MOMOLLK
MaHunynsitopa coOTBETCTBYIOLEro pasmepa,
no kpaiineii mepe, Taxoii npoyecc He

6 :

NPOAYKTH Hako-2

TOHKHE NNEHKK,
THbIe

8 MefuunHe,
CONLCKOM
XO3IRVCTBE,
IKOnorvu

cnom,
FETEPOCTPYKTYP!

KOMNOMATHI Ha X
ocHoBe

;i
\

KOMTIbI0TEpHOR

_ < HaHOHaYKa M HaHOTEXHONOINA >

MORENMPOBaHMe ;'

30Ma0BBIe uevonbl
wccneqosannAy |
aTOMHOro AW3aiha f/

KBAWTOBAR
Teopun

Haa f
Gvonorus |

? onoﬂ




BcepocuucKM HHTEUIEKTYAJbHBIN (OPYM —
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WUcnoJjb30BaHHbIE MCTOUYHUKMH:

http://ru.wikipedia.org Buxkuneaus

http://images.yandex.ru

http://www.nanonewsnet.ru CaiiT 0 HAHOTeXHOJIOTHsIX
http://www.allbest.ru Imo6aabHasi ceTh pedepaToB
http://thesaurus.rusnano.com/ CjioBapb HAHOTEXHOJIOTHYECKUX U CBA3AHHBIX C
HAHOTEXHOJOTMSIMM TEPMHHOB

http://nano-portal.ru/post/1319 IMopTaJ M0 HAHOTEXHOJIOT UM
http://elport.ru/articles/nanotehnologii v_stroitelstve /le;ioBas cerhb
HNcrounuku undgopmauuu: http://www.nanostore.com.ua/top7-spher-v-
kotoryh-nanotehnologii-uluchshajut-nashu- zhizn-a-54. html
http://www.nanostore.com.ua/top7-spher-v-
kotoryh-nanotehnologii-uluchshajut-nashu- zhizn-a-54. html http://oko-
planet.su/science/sciencecosmos/111528- kosmicheskie-tehnologii-v-bytu.html
http://oko- planet.su/science/sciencecosmos/111528-
kosmicheskie-tehnologii-v-bytu.html




