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BBepeHune

HaHoTexHonornvyeckoe NporMs3BoACTBO — 3TO MPUMEHEHNE HayYHbIX OTKPLITUA U HOBBIX 3HaHUi B obnac-
TU HAHOTEXHOMOTMIA AN N3rOTOBMNEHWUA NPOAYKLMM HARHOUHAYCTPUN.

MpoaBmxeHne HAaHOTEXHOMOMMIA N3 Hay4HbIX NabopaTopuii B MaccoBoe NpoU3BOACTBO TpebyeT Tua-
TENbHOTo U3yYeHUs CTaaWUN XXU3HEHHOTO LKA NPOoAYKLMM HAHOUHAYCTPUN, BKIoYaa paspaboTKy U nocTaHoB-
KY NpOodyKLM Ha MPOU3BOACTBO, ee Ha4eXHOCTb U KauecTBO, yrpasfieH e Npon3BoaCcTBEHHLIMU MpoLieccamMmunun
WX KOHTPOTb, @ Takke BOMPOCOB obecneyeHns 6e3onacHOCTM Mpu NPoU3BOACTBE, MOCTaBKe, MPUMEHEHUU U
yTUNM3aLmum NpogyKLMm HAaHOUHAYCTPUM 418 COTPYAHWKOB NPeanpuaTUin, NoTpebuTenei n okpyXarLwmia cpe-
Jbl. B pamkax HaHOTEXHOMOMMYECKOro NPON3BOACTBA OCYLLECTBIISAOT OCBOEHME B MPOMBILLTEHHBIX MaclUTabax
npoLeccoB caMocbopKu 1 HanpaBneHHOW camocbopkm, CUHTE3a HaHOMaTepUanoB UN3roTOBIIEHNUSI Ha UX OCHO-
BE NPOAYKLMM, HAaNpUMep C NprMeHeHneM nutorpadumn unu bronorudeckux npoueccos. B HaHOTexHoMornyec-
KOM MpOon3BOACTBE NMPUMEHSIIOT TEXHOSOMMUN KCHU3Y-BBEPX» N KCBEPXY-BHU3», MO3BONSAIOLNE U3rOTaBNUBaTb
06BbEKTBI N cUCTEMBbI 06 BEKTOB Ha MOTEKYSAPHOM YPOBHE C NMOCIeay oM UX BCcTpansaHneMm B 6onee Kpyn-
Hble 06BbEKTbI UM cUCTEMbI 0B BEKTOB.

Ob6bekTbl 1 MaTepuansl Npyu nx NpecbpasoBaHMM C MOMOLLbI HAHOTEXHOMOTUIA U3MEHSIIOT CBOU CBOW-
ctBa. CBoWCTBa KOHEYHOW MPOAYKLAM HAHOUHAYCTPWUM 3aBUCAT OT COBOKYMHOCTU CBOWACTB HAHOOOBLEKTOB U
HaHoMaTepUarnoB, UCMOSb30BaHHbLIX NPY €€ U3rOTOBIEHUN.

B HacToawmMIi cTanaapT He BKOYEHbl TEPMUHBI 1 onpeaeneHust NOHATUIA, OTHOCALLMXCS K npoueccam
HaHOTEXHOMOrMYECKOro NPON3BoACTBa, OCHOBaHHbLIM Ha NPUMEHEHNN 3aKOHOB BUOOMMM B HAHOTEXHONOTUAX.
OpHako, yunTbiBasi 6bICTPOE pPasBUTUE HAaHOOMOTEXHONOMMIA, B AalbHeWlleM HacToslWMiA cTaHaapT 6yaet
[AOMONHeH HOBbIMW TepMuHamu unu 6yaeT paspabotaH oTaenbHbId cTaHaapT cepun MCO 80004, skntovato-
LA TEPMUHBI M OMpeaeneHunst NOHATUIA, OTHOCALLMXCS K NpoLieccam 06paboTkn buonormyeckux HaHomaTtepua-
MOB W MPUMEHEHWIO 3akoHOB OMONoOrMu npu nNpovsBOACTBE HOBBIX HaHoMaTepuanoB. Takke 6yayT
yCTaHOBMEHbl TEPMUHbI M ONpeaeneHns TOHATUIA, OTHOCALLMXCA K APYTMM Pa3BUBaIOLLIMMCS OTPaciM HAHOWH-
AyCTpUK, HaNPUMeP K U3roTOBNEHUIO HAHOKOMMO3ULIMOHHBIX MaTepUarnoB U 3NIeKTPOHHBIX YCTPOUCTB Ha pyno-
Hax 13 rmbkoro NnacTvka M metannuieckon oonbru (Msrotonexume «roll-to-roll»).

MoHATNE «HaHOTEXHONOrMYeckoe NPOM3BOACTBOY» criedyeT OTNNYaTh OT MOHATUA KHAHOU3TOTOBNEHUEY,
T. K. MOHATNE KHAHOTEXHOMOrM4Yeckoe NPOM3BOACTBOY» BKOYAET He TONBbKO CNOocobbl M3roTOBNEHNS HaHOMa-
Tepuanos, BT. Y. CUHTE3, HO U MeToabl UX 06paboTku.

HacToawun cTaHaapT ycTraHaBNMBaeT TEPMUHbBI W onNpeaenNeHna NOHATUIN, OTHOCALLIMXCS K NpoLeccam,
npyuMeHseMbIM Ha CTaausAx pa3paboTku U NOCTAHOBKU NPOAYKLWUW Ha NPOWU3BOACTBO, HANPUMEpP K CUHTE3Y
HaHoMaTepuanos ¢ 3afaHHbIMM CBOMUCTBaMU. HaHOMaTepunanbl U3roTasnMBaloT Kak NpOAYKUUIO NPOU3BO-
OCTBEHHO-TEXHUYECKOro Ha3HauYeHu sl 4nst BbIMycka KOHeYHOW NpoayKUUn, HanpuMep: HaHOMaTepuarbl pume-
HSAHOT MPU NPOU3BOACTBE KOMMNO3ULMOHHBLIX MaTepUanos Ux B Ka4ecTBE KOMNOHEHTOB PasfUYHLIX CUCTEM UMK
ycTpoicTs. Mpouecchl HAHOTEXHOMOMMYECKOro MPOU3BOACTBA ABNAOTCA 60NbLLOK U pazHOOBpa3HOI rpynnoi
NpPOU3BOACTBEHHbLIX MPOLECCOB, MPUMEHSIEMbIX B CNeAyoLWnX OTpacnsx:

- NoNynpoBOAHUKOBAsI NPOMBILLINEHHOCTb (Liefb KOTOPON — CO3AaHUe MUKPOMPOLECCOPOB MEHbLLIEro
pa3mepa, 6onee 3¢hheKTUBHBLIX M OLICTPOAEHACTBYIOLLNX, C 3NeMeHTaMun pazmepom MeHee 100 HM);

- NPOW3BOACTBO 3MEKTPOHUKN U TENEKOMMYHUKaLMOHHOrO 060pyA0BaHUS;

- aspokocMuyeckas 1 060poHHas MPOMBILLIIEHHOCTb;

- 3HepreTUKa U TPAHCMOPT;

- XMMUYeckasl MPOMbILLIIEHHOCTb, BKIMOYasi NPOU3BOACTBO NAacTMacChl U KePaMUKMK;

- necHas, aepeBoobpabaTbiBatoas 1 Lenmnono3Ho-0yMaxXHanA NPOMBILLITEHHOCTD;

- NUWeBasn NPOMBILLIIEHHOCTb 1 MPOU3BOACTBO YNAKOBKU ANA MULLEBLIX NPOAYKTOB;

- BuomeanLHa, GuoTexHonorumn n hapmaveBTUYecKkas IPOMbILNEHHOCTD;

- Buonorudveckas pekynbTUBaLUs;

- nerkas U napgomepHo-KocMeTUYECKas MPOMbILLIIEHHOCTb, BKNOYasi NPOU3BOACTBO oAeXabl U ToBa-
POB NINYHON MMIUEHBI.

ExxeroaHo B obpalleHre Ha MMPOBOW PbIHOK MOCTYNAKT ThICSIYU TOHH HaHOMaTepuanos, NPUMEHSIeMbIX B
BblLLieYKa3aHHbIX OTpacnsiX, HanpUMep TEXHUYECKUIA YTIepoa v KONNOUAHLIA ANOKCUA KpeMHus. B 6nnxaiiem
6yaywem 6yayT paspaboTaHbl HOBble HaHOMaTepuarbl, KOTOPble BHECYT CyLLECTBEHHbIE U3MEHEHUA B pa3Bu-
TUe TakuX oTpacnen, kak BUOTEXHONOMMU, TEXHOMOTMN OYUCTKM BOAbI U SHEpreTuka.

B HacToslweM cTaHaapTe TePMUHBI U onpeaeneHus NoHATUMIn 06beguHeHbl B pasaensl U noapasaen.,
OTHOCALMECA K onpeaerieHHON rpynne unvM noarpynne npoueccoB HaHOTEXHOJOMMYECKOro Npou3BOACTBA.
Paspen 6 cocTouT n3 noapasgernos, BKIOYaoLWMX TEPMUHBI M onpeaeneHnst NOHSITUA, OTHOCALLIMXCA K NpoLiec-
CcaM HaHOTEXHOOrMYeCcKoro NPOM3BoACTBa B 3aBUCUMOCTU OT arperaTHOro COCTOSAHUSI UICXOAHOro MaTepuana.

v
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Hanpumep, Ha aTane, NpegLUecTBYyOLEM N3roTOBEHNIO HAHOYACTUL, UCXOAHbIN MaTepuan Haxo4UTCA B raso-
BOW/ KMAKOW/ TBepaon chase, Npy 3TOM arperatHoe COCTOsiHUE MaTepuarna noAnoXk4 M BCrnomoraTenbHbIX
mMaTepunanos B 4aHHON knaccudukaumm NpoLeccoB He y4uTbIBatoT. B kauecTBe npumepa MoXHO NpuBecTu Tep-
MUH «POpMUPOBaHUE HAHOBOIIOKOH MO MEXaHN3MY pocTa «Mnap — XUAKOCTb — KpucTany, KOTOPbIA B HACTO-
sWweM cTaHdapTe noMeLleH B noapasaen 6.2 « TepMuHbl 1 onpeaeneHust MTOHATUR, OTHOCALLMXCSA K npoLeccam
XUMNYECKOro ocaxeHusl U3 rasoBoi ¢asbl», T. K. UCXOAHBIM MaTepunanom B 4aHHOM npoLiecce SABMAETCA raso-
obpasHoe yrnepoaHoe BellecTBO. BcnomoratenbHbli MaTepyan — YacTulbl Kenesa, cogepxallnecs B pacT-
BOpe (KUAKUA KaTanusaTop), agcopbupytoT Ha CBOE NOBEPXHOCTN NCXOOHBIA razoobpasHblii MaTepunan 4o
YPOBHS NepeHachlLLeH s, popmMupys yriepoaHble HaHOBoNokHa. Knaccugukaumns npoLeccoB cMHTE3a B 3aBU-
CUMOCTM OT MPUMEHEHMNS UCXOAHBIX HAHOMaTepMaroB UMM HAaHOOOBEKTOB, NMPMMEHSIEMBIX A4S NPOU3BOACTBA
KOHEYHOW NpoayKuuu, NnpuseaeHa B NpUnoXxeHun A.

CTaHOapTn3oBaHHble TEPMUHBI, OTHOCSALLMECS K MNpoLieccaM HaHOTEeXHOMOrM4Yeckoro npousBoACTBa,
no3BonAT 0becnevnTs B3anMOoNoHUMaHUe Mexay opraHu3aunsiMi U oTaenbHeIMU crneuuanncTaMm U3 pasHbIX
cTpaH, 6yayT cnocobcTBOBaTL CKOPENLLEMY Nepexody HaHOTEXHOMOMMI U3 Hay4Ho-1ccnegoBaTenbckux nabo-
paToOpUii K cepURHOMY BBIMYCKY 1 KOMMepLManusaLlm npoayKLMM HaHOUHAYCTPUN.

CeepeHus 0 paHee paspaboTaHHON TEPMUHOMOTMN, OTHOCSILLENCS K HAHOTEXHOMOMMHYECKOMY NMPOU3BO-
ACTBY, NpeacTasneHbl B bnubnuorpadun [1].

YcTaHOBMEHHbIE B HACTOSALWEM cTaHAapTe TePMUHBI PacnofioXXeHbl B CUCTEMaTU3UPOBAHHOM Mopsiake,
oTpakatoLLeM CUCTEMY NOHATMIA B 0011aCTh HAHOTEXHOTIOMA, OTHOCALLMXCS K NpoLieccam HaHOTEXHOorm4ec-
KOro Npon3BoacTBa.

[Ans kaXkaoro NOHATUA YCTaHOBMNEH O4NH CTaHAapTU30BaHHbIA TEPMUH.

TepMUHbI-CUHOHUMEI MpUBeAeHbl B KavyecTBe CNpaBOYHbLIX JaHHbIX U He SABMSIOTCS CTaHAapTU30BaH-
HbIMW.

MomeTa, ykasbiBatoLwwasi Ha 061acTb NPUMEHEHUs MHOro3HaYHOro TepMUHA, NpUMBeAeHa B KPYTTbIX CKOb-
Kax cBeTNbIM LWPUGTOM rMocre TepMuHa. lNomMeTa He iIBNsieTCs YacTblo TEpMUHA.

MpuBeaeHHbIE onpedeneHns MOXHO NpU HeoBX0AUMOCTU U3MEHSTb, BBOASI B HUX MPOU3BOJIbHBIE MPU-
3HaKW, packpbiBas 3Ha4YeHWs UCTONb3YeMbIX B HUX TEPMUHOB, yKa3blBasi 06 beKTbl, OTHOCSALUMECS K onpeaerneH-
HOMY MOHATUIO. M3MeHeHUst He JOMKHbI HapywaTb obbem WU cofdepXXaHue MNOHATUIA, onpeaerieHHbIX B
HacTosdLeM cTaHaapTe.

B ctaHgapTe npuBedeHbl MHOSA3bIYHbIE 3KBUBANEHTHI CTaHAAPTU3OBAHHBLIX TEPMUHOB Ha aHTIUNCKOM
A3bIKEe.

B ctangapTe npuBeaeH andaBnTHEIN yKkasaTeb TePMUHOB Ha PyCCKOM si3blKe, a Takoke andaBuTHLIN yka-
3aTerlb TEPMUHOB Ha aHTMIUACKOM SI3bIKE.

CraHgapTuaoBaHHble TEPMUHBLI HabpPaHkbl NOMYXUPHBIM WPUETOM, UX KpaTkue opmbl, NpeacTaBneH-
Hble a66peBMaTypoit, M MHOA3bIYHBbIE 3KBMBANEHTbl — CBETIbIM, CUHOHUMbI — KYPCUBOM.
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HAUMWOHANBbHBLIW CTAHJBAPT POCCUMCKOWU @GEQEPALUMU

HAHOTEXHOIIOMMun

YacTb 8

Mpoueccbl HARHOTEXHONOMUMYecKoro npousBoAcTBa.
TepMVIHbI n onpepeneHun

Nanotechnologies. Part 8. Nanomanufacturing processes. Terms and definitions

Hara BBepenna — 2016—04—01

1 O6nactb NpMMeHeHus!

HacTosawwuin ctaHaapT asnsetca yacTelo cepumn ctaHaaptos UCO/TC 80004 nyctaHaBnnsaeT TEPMUHBI U
onpeaeneHnst NOHATUIA B 0611aCTU HAHOTEXHONOT WA, OTHOCALLIMXCSA K NpoLeccammn HAaHOTEXHONOrMHYEeCKoro Npo-
n3BOACTBA.

He Bce npoueccbl, TEPMUHBI U ONpeaeneHns KOTOPbIX YCTAHOBMEHb! B HACTOALWEM cTaHAapTe, ocyLle-
CTBIISIIOT B HAHOAUaNa3oHe. B 3aBUCMMOCTU OT BO3MOXKHOCTEN yNpaBneHusi TakuMu npoueccamu Ans U3aroTos-
NeHus NpoAyKUUW B Ka4eCTBE UCXOAHBIX MaTEPUanoB NPUMEHSIIOT U HaHOMaTepuarbl, U OOblYHbIe MaTepuarnbl.

HacTosawwii ctaHaapT He pacnpocTpaHseTcsa Ha 06opyaoBaHue, BCrioMoraTesnbHble MaTepuasnbl U MeTo-
Abl KOHTPONSA, NPUMEHSIEMEIE B MPOLLeCCax HAHOTEXHONOrNMYeCckoro Npou3BoACTBa.

2 TepMMHbI M onpeaeneHns NOHATUIN, yCTaHOBMEHHblEe B APYrux cTaHAapTax
cepun UCO/TC 80004

B HacTosweM pasgene npuseaeHsl TEPMUHBI U onpefeneHunsi, yCTaHOBMNEHHbIe B ApYrMX cTaHaapTax
cepun NCO/TC 80004, Heobxoanmele A51s MIOHUMaHKA TEKCTa HACTOSLLIero cTaHaapTa.
2.1

yrnepopaHas HaHoTpy6ka; YHT: HaHoTpy6ka (2.9), cocTosiwan U3 yrnepoaa. carbon
nanotube;
CNT

MpuMmedaHue— YimnepodHble HAHOTPYBKU OBBIYHO COCTOSAIT U3 CBEPHYTHLIX CIIOEB rpacdieHa, B TOM YUCTIe OfHO-
CTeHHble yrnepoaHble HaHOTPYOKV U MHOrOCTEHHbIE YrrepoaHble HaHOTPYOKK.

[MCO/TC 80004-3:2010, cTaTbs 4.3]
22

HaHOKOMMO3ULIMOHHLIA MaTepuan; HaHOKOMMNosuT: Teepaoe BewWecTBo, COCTosIllee  hanocomposite
13 OByX unu 6onee pasaeneHHbIX das, M3 KOTOPbIX ogHa Unn Gonee ABNAOTCA HaHoda-
3amu.

MpumeuvuaHwnsna
1 HaHokOMNO3uT He cogepXUT ra3oByio HaHOMa3y. [(a3oByl0 HaHOM a3y coaepPXUT HAHOMOPUCTLIN MaTepuann.
2 Martepwman, HaHoda3a KOTOPOro MOMyYeHa TONBKO METOAOM OCAXAEHUS!, HE ABMAETCH HAHOKOMMNO3ULIMOHHbIM.

[MCO/TC 80004-4:2011, ctatbs 3.2]

Uspaune opuymnansHoe
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2.3

HaHOBOMNOKHO: HaHOOGbLEKT, NUMHENHbIE pasMepbl KOTOPOro Mo ABYM U3MepeHuaMm  nanofibre
HaxoAATCA B HaHoAMana3soHe (2.7), a No TpeTbeMY U3MEPEHUIO 3HaUUTENbHO Bonblue.

MpumevaHnn

1 HaHoBONOKHO MOXET GblTb TMOKMM UNN KECTKUM.

2 [lea cxoaHbIX NUHEWHbIX pasmepa no AByM U3MEpPeHUsIM He AOMMKHbI OTNMYaThCs APYyr OT gpyra 6onee Yem B Tpu
pa3sa, a pasmepsbl NO TPeTbEMY U3MEPEHUIO AOMKHBI NPEBOCXOANUTE Pa3MepPbI NO NEPBLIM ABYM U3MepeHUsim Goree Yem

B TPU pa3sa.
3 Haubonbwwuii NMHENHbIM pa3Mep MOXeT HaxoaWTbLCSA BHE HaHoAWanasoHa (2.7).

[MCO/TC 27687:2008, ctaTtbs 4.3]

2.4

HaHoMaTepuan: TBepabl NN XNOKAA MaTepnan, NOAHOCTLIO UM YacTUYHO cocTos-  hanomaterial
LU N3 CTPYKTYPHBIX 311EMEHTOB, pa3Mep KOTOPbIX XOTA 6bl 10 0AHOMY U3MEPEHMIO HAXO-
ONTCA B HaHoAnanasoHe (2.7).

MpumevaHns
1 HanomaTtepuan siBnsieTcs 06UMM TEPMUHOM ANS TaKMX NOHATUN, KaK K COBOKYNHOCTb HAHOOGBHEKTOBY (2.5) U «HAHO-

CTPYKTYPUPOBaHHBIN MaTepran» (2.8).
2 CM. TaKKe «TEXHUYECKMI HaHOMaTepuan», «NPOMbILLNEHHBLIN HAHOMaTEpPUan» n «NoGoYHbIM HAHOMaTepuan».

[MCO/TC 80004-1:2010, cTatba 2.4]
25

HaHoO61BbeKT: MaTepunanbHbl 06bEKT, NMHeNHbIE pasMepbl KOTOPOro Mo 0AHOMY, ABYM  hano-object
NN TpemM U3MepPeHNsIM HaXoAATCA B HaHodnanasoHe (2.7).

MpwnmedaHn e — [aHHbI TEPMUH PACNPOCTPAHAETCH HA BCE ANCKPETHbIE OOBEKTDI, IMHENHbIE pa3Mepbl KOTOPbIX
HaxoaATCcs B HAHOQMaNa3oHe.

[MCO/TC 80004-1:2010, cTatbs 2.5]
2.6

HaHouYacTuua: HaHoobbekT (2.5), NnuHelHble pasmepbl KOTOPOro No BCceM TpeM uamepe-  hanoparticle
HUSIM HaXOOATCSA B HaHoAnanasoHe (2.7).

Mpumeyanue—Ecnu no ogHomMy nnu AsyMm UsmepeHnsim pasmepbl HaHoobbekTa (2.5) aHaunTensHo Gonbuwe,
YeM Mo TPeTbEMY U3MepPeHUIo (kak npasuno, 6onee 4em B TpU pasa), TO BMECTO TEPMUHA KHAHOYACTMLA» MOXHO WUC-
nonb30BaTb TEPMUHbI KHAHOBOITOKHO» (2.3) NN «HAHONMAaCTUHAY.

[MCO/TC 27687:2008, ctaTtbs 4.1]
27
HaHoAManasoH: [lnanasoH NMMHeNHLIX pasMepoB NpubnusuTensHo ot 140 100 HM. nanoscale

MpumeuaHns
1 BepxHI0i0 rpaHuLy 3TOro AMana3oHa NPUHATO cUUTaTh NPUBNM3NTENBHON, Tak Kak, B OCHOBHOM, YHUKalbHbIE CBOIA-

CTBa HAHOOGBLEKTOB 33 HEW He NPOSIBNATCS.
2 HwxHee npegenbHoe 3HaYEHUE B 3TOM onpeaeneHum (NpubnmantensHo 1 HM) BBeAEHO ANs TOro, YTO6bl UCKMIYNTDL
13 pacCMOTPEHUs B KAYECTBE HAHOOOBEKTOB (2.5) unn 3NeMeHTOB HAHOCTPYKTYP OTAENbHBIE aTOMbl N Hebonblumne

rpynrbl aTOMOB.

[MCO/TC 80004-1:2010, cTtaTtba 2.1]

2.8
HaHOCTPYKTYpUpPOBaHHbIA MaTepuan: MaTtepuan, uUMelOWNA BHYTPEHHIO UM hanostructured
NOBEpPXHOCTHYI0 HAHOCTPYKTYpY. material

MpwumeyaHue—Hacrosiee onpeaeneHne He UCKIIOYAET HaMVMuUUs Y HaHOOGbekTa (2.5) BHyTpeHHEN unm no-
BEPXHOCTHOW CTPYKTYpbl. PEKoMeHayeTcsl NPUMEHSITE TEPMUH «HAHOOGBEKT» K SIIEMEHTY HAHOCTPYKTYPMPOBAHHOIO
marepuana, eCnv ero NiMHelHble pasmepsl MO 04HOMY, ABYM UMW TPEM U3MEPEHMAM HaxoasiTcsl B HaHoAWanasoHe.,

[MCO/TC 80004-4:2011, cTtatba 2.11]

2
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HaHoTpy6ka: Monoe HaHOBOMNOKHO (2.3). nanotube

[MCO/TC 27687:2008, ctatbs 4.4]

3 TepMuHbI M onpeaeneHnsi OCHOBHbIX NMOHATUI, OTHOCSALLMXCA K NpoLeccam
HaHOTEXHONOrMYecKoro Npou3BoAcTBa

3.1 HaHOTexHonoru4yeckoe NMPoOU3BOACTBO «CHU3Y-BBEpX»: TexXHOomnorusi, ocHoBaH- bottom up

Has Ha NPUMeHeHU aTOMOB, MOMEKY U/UNM HAaHOOGHLEKTOB B KAYECTBE UCXOAHOro MaTe- nhanomanufactu-
pvuana ana opmuposaHus 6onee KpynHbIX U pyHKLMOHANbHO CROXHBIX CTPYKTYP unu  ring
KOHCTPYKLMIA pasnUYHbIX OO bEKTOB.

3.2 coocaxpeHue: OcaxaeHve oAHOBpPEeMEeHHO ABYX Unu B6onee ucxodHblX Matepua- co-deposition
nos.

n pumMmevyaHune — K oCHOBHbIM mMeToaam CoocaxaeHus OTHOCAT. BaKyyMHO€ HarnbllieHue, TepMuyeckoe HanbinexHve,
ANeKTpoocaxaeHmne n ocaxgeHne TeepabiX Hactuu, CyCneH3nun.

3.3 uctupanue: [NpoueccapobneHnUs UM nsMenbLYeHUst UICXOAHOTo MaTepuyanacuensio  communition
YMeHbLLEeHUs1 pa3MepoB ero Yactuu,

3.4 nanpaBneHHas c6opka (HaHoTexHonorun): MNMpouecc opmuposaHusa KOHCTpyKuuin  directed assembly
06bekTa B COOTBETCTBUU C 3a4aHHbIM WaBIOHOM, OCHOBaHHbIA Ha MPUMEHEHUN ynpaBns-

€MbIX BHELLIHNX BO3AEACTBUA K UCXOAHBIM HAaHOOObeKTaM.

3.5 HanpaBneHHasi camoc6opka: Mpouecc camocbopku (3.11) B cooTBeTCTBUM C 3apaH- directed

HbIM LIABMOHOM, MpoUCXoaALLMIA NoA YNpaBnNAeMbiMU BHELLIHUMW BO3AEUCTBUAMMU. self-assembly

[MpumedaHune—lpouecc HanpaBNeHHON caMOCHGOPKN MOXET NPOUCXOAUTBL NOA AEUCTBUEM NPUITOXKEHHOTO CUIO-
BOrO MO, CUI NOTOKa XNOKOCTY, BBEAEHHOIO B UCXOAHOE BELLECTBO XMMUHYECKOTO peareHTa unm ro 3agaHHomy WwabnoHy.

3.6 nurorpacdpusn: MNpouecc bopmupoBaHUs CTPYKTYpbl 06bekTa unm penbedHoro uso- lithography
GpakeHWs NyTem BOCNpoun3BeaeHNs 3a4aHHOro WabnoHa Ha NoASIoxKKe.

MpumedaHue— LlabnoH n3rotaBnuealT U3 Matepuana, YyBCTBUTEIBHOIO K U3IMYYEHUIO, N OCYLECTBISAIOT ero
NepeHoC Ha NOANOXKKY ANst POPMUPOBAHUS HYKHOW CTPYKTYPbl METOAAMU KOHTAKTHOM NeyaT Ui npamoi 3anmcu.

3.7 MHorocnoilHoe ocaxaeHue: lNMpolecc NonyYyeHUs KOMNO3ULMOHHBIX MaTepuanos multilayer

CO CMOUCTON CTPYKTYpPOU NyTem nocnegoBaTenbHOro OcaXaeHus Ha NoAnoXKy AByx unn - deposition
6ornee UCXodHbIX MaTepUanos.

3.8 HaHoTexHonorudyeckoe usrotoBrneHue: COBOKYNHOCTb AENCTBUIA, HaNMpaBreHHbIX hanofabrication
Ha npegHaMepeHHoe U3roToBrneHne oObLEKTOB, YCTPONCTB UMK UX 3IEMEHTOB, pasmepbl

KOTOPbIX HAXOAATCS B HaHoAManasoHe (2.7), AN KoMMepyecKkuXx Lernen.

3.9

HaHoTeXHonoru4yeckoe NpousBoAcTBO: [lpedHaMepeHHbI CUHTe3, U3roToBNeHMe  hanomanufactu-
NI KOHTPOTb HAHOMaTepuaroB, a TakKe oTAellbHble 3Tarbl npoLlecca N3rotToBlIEeHUSA B ring
HaHoguanasoHe (2.7) 4nst KoMMepveckux Lienen.

[MCO/TC 80004-1:2010, ctatbsa 2.11]
3.10

npouecc HaHoTexHonoru4veckoro npousBoacTBa: COBOKYMNHOCTb MeponpusaTuin, nanomanufactu-
HarnpaBNeHHbIX Ha NpeAHaMepeHHbll CUHTES, U3rOTOBIIEHNE UMM KOHTPOMb HaHoOMaTe-  ring process
pruanoB (2.4), a Takke oTAerbHble 3Tarnbl MpoLecca U3roToBMNEHUs B HaHOAManasoHe

(2.7) ANA KOMMepYecKUx Lienen.

[MCO/TC 80004-1:2010, ctaTba 2.12]
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3.11 camocbopka: ABTOHOMHbIA MpoLecc (popMUPOBaHUA CTPYKTYpbl OObekTa B
pesyrnbTaTte B3aMmMoaeNCTBUA KOMMOHEHTOB UCXOAHOW CTPYKTYPLI 06bekTa.

3.12 dyHKUMoOHanu3auua nosepxHocTu: MpoLecc NnpuaaHUsa NoBepxHocTU obbekTa
3aaHHBIX XUMUYECKUX UITN PU3NYECKNX CBOMCTB MYyTEM XUMUYECKOTO N PU3UKO-XUMK-
YEeCcKoro BO3gencTaus.

3.13 HaHoTexHonorn4yeckoe NPouU3BOACTBO «CBEPXY-BHU3»: TEXHOMOMMSA NONy4YeHUs
HaHOOBBEKTOB M3 MaKpPOCKONNYECKNX OO BEKTOB.

self-assembly

surface
functionalization

top-down
nanomanufactu-
ring

4 TepMWHbI M onpeneneHns NOHATUIN, OTHOCALUMUXCS K NpoLieccaM HanpaBreHHOM

c6opku

4.1 cbopka B 3aneKTpocTaTUYeCKOM none (HaHoTexHonorun): MNpouecc M3MeHeHus
HanpaBlIeHUs UM NOMOXEHUs] HAaHOOOBEKTOB, SIBMSIIOWMXCA 3MeMeHTaMn YCTPOUCTBa
1nn maTepuana, nogd AeMcTBUEM CUIT 3NEKTPOCTaTUYECKOro Nonsl.

4.2 pacnpepeneHue B MOTOKe XWAKOCTU (HaHOoTexHonoruu): Mpouecc nameHeHUs
HampaBlieHWUs UM NOMOXEHUs] HaHOOOBEKTOB, SIBMSIOWMXCS 3MeMeHTaMn YCTPOWCTBa
1nu maTtepuana, nog AeCTBMEM CUI NOTOKa XXUAKOCTN.

4.3 nepapxuyeckas c6opka (HaHoTexHomnornm): TeXHONorns, OCHOBaHHas Ha npuMeHe-
HUK Bonee 0AHOro NpoLecca HaHoTexXHoormyeckoro npovssoacTea (3.9) Ans ynpaene-
HUsA cBopKoi 06 bEKTa, OCYLLECTBNAEMO B M0G0 nocneoBaTeNbHOCTH.

4.4 c6opkaB MarHUTHOM none (HaHoTexHosnornm): Mpouecc U3roToBneHUs 06bEKTOB B
COOTBETCTBUM C 3aaHHbIM LWaboHOM B HaHoAananasoHe (2.7) nog AeACTBMEM CUN Mar-
HWUTHOTO NONS.

4.5 cb6opka ¢ y4eToM hopMbl HaHovacTUL, (HaHoTexHonorun): Mpouecc nony4eHUs
3aaHHON CTPYKTYPbl UK KoHdUrypauumn obbekTa, OCHOBaHHbIA Ha NPUMEHEHUN HaHO-
yacTuu (2.6) onpeaeneHHo reoMeTpuyeckoin dopmbl.

4.6 cynpamonekynsipHas c6opka: MNpoLecc c6opku 06bekTa U3 Monekyn unu HaHovac-
UL (2.6) 3a c4eT HeKoBaNeHTHbIX CBA3EN.

4.7 nepeHoC «NOBEPXHOCTbL — NOBEPXHOCTbY» (HaHoTexHonoruu): MNMpouecc nepeme-
LeHust HaHovacTuL, (2.6) U 06 BLEKTOB C NOBEPXHOCTU OAHON NOATOXKKWU, HA KOTOPOWA OHU
66111 cchopmmpoBaHbl UK cobpaHbl, Ha MOBEPXHOCTb APYrOn NOAIOXKKN.

electrostatic
driven assembly

fluidic alignment

hierarchical
assembly

magnetic driven
assembly

shape-based
assembly

supramolecular
assembly

surface-to-surface
transfer

5 TepMuHbI M onpeaeneHusi NOHATUI, OTHOCSALLMXCA K NpoLeccamMm CaMoCcOopKu

5.1 konnougHas KpucTannusauua (HaHoTexHonoruu): MNpouecc nonyyeHus sewecTsa,
COCTOSILLEro U3 NMOTHO PACcnofIOXKEeHHbIX MO OTHOLUEHWUIO APYT K APYTY 3M1eMeHTOB, YNops-
AOYEHHBIX B epuoguyeckne npocTpaHCTBEHHbIE CTPYKTYpPbI, MyTeM ceAuMeHTaunmn HaHo-
yacTuy (2.6) n3 pactsopa c obpaszoBaHueM TBEpAOro ocajka.

5.2 rpadoanuTtakcus (HaHoTexHonornu): Mpouecc HanpaeneHHou camocbopku (3.5) Ha
MOBEPXHOCTN 0OBLEKTOB, UMeEIOLLE HEOQHOPOAHOCTHU, pa3Mepbl KOTOPLIX HaXoa4ATCa B
HaHoauanasoHe (2.7).

colloidal
crystallization

graphioepitaxy

MpwumeyaHune—Knousamio «rpacdoanuTakcusiy OTHOCAT NPOLECCH NOCNeA0BaTENBHOrO HOPMUPOBAHUS NIEHOK C
OZMHAKOBOW UIN OTITIMYHOMW CTPYKTYPOW HA NOBEPXHOCTU O4HOM M TOW XKe KPUCTaNNNYeCckon NognoxKu.

5.3 noHHO-nyyeBOEe MoaudcdULMpOoBaHUe NOBEPXHOCTU (HaHoTexHonoruu): Mpouecc
N3MeHeHUs1 NOBEPXHOCTU 06bekTa My4YKOM YCKOPEeHHBLIX MOHOB € Lienblo (hopMUpoBaHUs
Ha Hel HeoQHOPOAHOCTEN, B T. Y. pasmepamiu B HaHoauanasoHe (2.7).

5.4 cdopmupoBaHue nneHku lMeHrmwopa-bnoaxetr: [Npouecc NonyyYeHUa Monekynap-
HOro MOHOCOS Ha rpaHuLe pasgerna AByX cpep (ra3oBOoW U XKWAKON) C NOMOLLLIO cneLimn-
anbHou KoBeThl, pazpaboTaHHbiin UpeuHrom JleHrmiopom v KatapuHoin BnogxeTr.

5.5 nepeHoc nneHku JleHrmiopa-bnopxetr: lNpouecc nepemelieHUsA MONEKyNAPHOro
MOHOCI0s1, c(hOPMUPOBAHHOIO Ha rpaHuLe pasaena AByX cpeq (ra3oBOW U XXUAKOW), Ha
TBEpAY! MOBEPXHOCTb NYTEM MOrpyKeHUs B XKUAKOCTb C 4aHHBIM MOHOCIOEM U nocrneay-
IOLLIEr0 U3BIIEYEHUS U3 Hee TBEPAON NOAMOXKKA.

ion beam surface
reconstruction

Langmuir-Blod-
gett

film formation
Langmuir-Blodgett
film transfer
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5.6 nocnoitHoe 3anekTpocTaTUveckoe ocaxpgeHue: [pouecc nocrnegosaTenbHOro
HaHeceHWs Ha NOBEePXHOCTb MOANIOXKKM CIIOEB NOMMMEpPHbLIX MaTepuarnos ¢ NPOTUBONO-
NOXHBLIMU 3HAKaMK 3NEKTPUYECKUX 3apSI0B.

5.7 MoaynupoBaHHOe ocaxaeHue BellecTB: poLecc hopMUpOBaHUS YepeayoLmnx-
Csl CMoeB ABYX N Gonee BelLecTB MyTeM MnocriefoBaTeNlbHOro ocaXaeHust U3 rasoBomn
(hasbl KAXOOro U3 UCXOAHBIX BELLECTB Ha 3aflaHHbIX y4acTKaxX NoAMNOXKU.

5.8 camoc6opkaMoHocnos: MpoLecc hopMUpoBaHUS yNopsA0YEHHOTO MOSEKYNSAPHO-
ro crnosi BelllecTBa, ocaXJaeMoro Ha TBepyto MoANOXKKY U3 XXWUAKOW UK rasoBoit (hasbl
noa BO3AENCTBMEM CUM MOJEKYIIIPHOrC CLUEMEHUA ¢ MOBEPXHOCTLIO MOAMOXKA U CUN
cnaboro MexxmMoneKynspHoro B3aMmMoaencTeus.

5.9 mMexaHusm pocta nneHku CTpaHckoro-KpacTtaHoBa; MexaHU3M «1OCIIOUHO-
20-117110C-0CMPOoB8Ko8o2o» pocma nneHku: Mpouecc popMUPOBaHUS NNIEHKU HA MOAMNOX-
ke, HauMHarLWuMics ¢ 06pa3oBaHMsA ABYMEPHOTO CIos U 3aBepluatoLLmMiics o6pasoBaHMeM
Ha HeM rpynn cBA3aHHbIX Mexay coboil aTOMOB (OCTPOBKOB).

layer-by-layer
deposition;

LbL deposition
modulated
elemental
reacted method

self-assembled
monolayer
formation;
SAM formation

Stranski-Krasta-
now growth

6 TepMuHbI M onpeaeneHns NOHATUMN, OTHOCSILLMXCS K poLieccam CUHTe3a

HaHOMaTepuanoB

6.1 TepMUHbI M onpeAeneHUA NOHATUNA, OTHOCSALLUXCSA K npoLieccam PU3nyeckoro ocaxaeHus

n3 razoBsom ¢asbl

6.1.1 xonopgHoe razoguMHamu4yeckoe HanblneHue: lpoLecc NonyyeHns NOKpbLITUA U3
XOSOAHbIX U YCKOPEHHbIX YaCTUL, UM HAHOYACTUL, HanbINISieMoro NopoLUKa, Npu coyaape-
HUW KOTOPbIX C MOASOXKKON NPOUCXOANT UX coeaUHEHNe, C NPpUMEeHEHWEeM CBEPX3BYKOBOM
CTPYM UHEPTHOrO rasa.

6.1.2 aneKTpoHHo-NyuYeBoOe UcnapeHue: lNpoLecc nonyvyeHnsa matepuana nytem npe-
obpasoBaHMs UCXOQHOrO MaTtepuana B razoobpasHoe COCTOsiHAE Noa BO3AEWCTBUEM
NMoTOKa 3NEKTPOHOB B YCITOBUAX BbICOKOTO UMW CBEPXBLICOKOTO BakyyMa 1 nocneayowero
ocaXAeHunsi MaTepuarna Ha NoAoXKY.

cold gas dynamic
spraying

electron-beam
evaporation

6.1.3 TepMUHbI U onpefeneHusi NMOHATUW, OTHOCALUXCA K NpoLeccaM 3NeKTPOUCKPOBOro

ocaxaeHusa

6.1.3.1 anekTpouckpoBoe ocaxaeHue: [lpouecc NOMNyYEHUs1 MOKPBLITUIA UMMYIb-
CHO-AYrOBOW MWKPOCBAPKOW, OCHOBAHHbIA Ha N3MEHEHUU (PUINKO-XUMUIECKUX CBONCTB
MOBEPXHOCTU Mo BO3AENCTBMEM UMMNYIIbCHBIX UCKPOBBLIX Pas3psiioB, CONPOBOXAaeMblX
oTAeneHnem oT obpabaTbiBatolLero 31eKTpoaa BewwecTsa U nepexoaom ero Ha obpaba-
TbIBAEMYIO NOBEPXHOCTL (KaToa).

electro-spark
deposition

6.1.4 TepMUHBI M onpeaeneHUs NOHATUA, OTHOCALWUXCA K NpoLieccam BbiCYLUIUBaHUA BelllecTBa

6.1.4.1 cybnumauunoHHas cyuwka: MNMpouecc 06e3BOXUBaHNSA BeLecTBa U yaaneHust
13 Hero pacTBopuUTensa nyteM GbICTPOro 3amMopaXKMBaHWA BeluecTBa W AanbHerLero
BbiMapuBaHUsl 3aTBEPAEBLUNX BOAbI UM pACTBOPUTENS B YCIOBUSIX Bakyyma.

6.1.4.2 pacnbinuTtenbHas cylwka: [polecc NonyyeHUst Cyxoro NopoLLKa U3 XXUOKOCTU
WM CYCNeH3nu, OCHOBAHHbIA Ha BNPbICKMBAHUW Kanerb XXUAKOCTU UM CYCNeH3Un B NOTOK
HarpeToro 4o Heobxo4MMon TemnepaTypbl rasa U NnocrneaylolemM ocaxaeHn TeepabiX
yacTuL.

6.1.5 GbicTpoe pacluMpeHUe cBepXKpUTUYECKUX pacTBopoB: [Npolecc n3BneveHus
BelLlecTBa, OCHOBAHHbIN Ha pacnbliieHUN UCXOAHOTO BelLecTBa Npu TemnepaTtype 1 aas-
MeHUN BblLLe KPUTUYECKUX TOYEK U MOCTNeAyoLeM ocaXaeHU HaHoo6bekToB (2.5).

6.1.6 cycneH3uoOHHOe TepMUuyeckoe HanbineHue: MNpoLecc Nony4eHna NOKPLITUA Tep-
MUYecknm HanblneHnem (7.2.16), B KOTOPOM B Ka4eCcTBe UCXOAHOro Matepuana npumeHs-
tOT CYCNEH3NIO.

6.1.7 anekTpu4yecku B3pbiB npoBonoku: lNMpouecc nonyyeHuss HaHovacTuy, (2.6)
nyTeM McnapeHust UCXOQHOTO MONYNPOBOAHUKOBOTO UMK NPOBOAHUKOBOrO MaTepuana B
BWAE NPOBONOKMK NoA AESNCTBUEM UMYIIbCA IMEKTPUYECKOTO TOKA BBICOKOM NMIOTHOCTU €
nocneayowen KoHaeHcaumen HaHo4YacTULL,.

6.1.8 ucnapeHue: [Npouecc nepexoia BellecTsa U3 TBEpAON UNK Xnaxkon gasbl B razo-
BYIO UMW NNasMeHHyto asbl.

freeze drying

spraydrying

supercritical
expansion

suspension
combustion
thermal spray

wire electric
explosion

vaporization
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MpumevaHwusn

1 Mpouecc ncnapexHns NPUMEHSIOT AN OCaXAEHNA MaTepuana Ha nognoxky. Mpouecc ncnapeHust NeXmT B OCHOBE NPo-

LeccoB (hM3NYECKOro ocaxaeHusi n3 razoBon asbl (POI®) [7].

2 TMpouecchl PO B ycrioBMAX BbICOKOrO BaKyyMa NPpOMCXOAaT NP AaBNEHNN B Anana3soHe oT 10 10 10 Topp, B ycno-

BUSIX CBEPXBbLICOKOrO BaKyyMa — npu Aasnenumn Huxe 109 Topp.

6.2 TepMuUHbI M oNpeaeneHUA NOHATUNA, OTHOCSALLUXCS K MpoLieccaM XMMUYECKOTro ocaXXaeHUs us

razoBoi dasbl

6.2.1 TepMVIHI:I nonpegeneHna MOHATUNA, OTHOCALLUXCSA K npoueccam ocaxageHus B yCITOBUAX

BO34eACTBUA NNamMeHu
6.2.1.1

3K30TepMUUEeCKoe pa3foXeHue Xxuakoro BelecTBa: [1pouecc nony4veHna teepaoro
arpermpoBaHHoOro matepuana, BT. 4. HaHOMaTepuana (24), ocaXkgaemoro Ha noanoxky
B pesynbtaTte SK3OTepMI/I'-IeCKOIZ peakunn oKMcneHna pacTteopa MCXoOQHOro MmaTepumana.

[MCO 19353, cTaTbs 3.3, onpeaeneHne TepMmHa U3MEHEHO]

liquid precursor
combustion

6.2.1.2 nnasMeHHoe pacnbineHue: lNpouecc noryYyeHNs TBepAoro arpermpoBaHHoOro
mMaTepuana, B T. 4. HaHoMaTepunana (2.4), ocaxkxgaeMoro Ha NoASoXKy, C NpUMeHeHnem
nnasMeHHol cTpyun, 06paszoBaHHON NCTOUYHMKOM MOHNU3UPOBAHHOTO rasa.

6.2.1.3 nuponus aspo3ona: [Mpouecc nonyyeHns TBepJoro arpermnpoBaHHoro MaTepua-
na, BT. Y. HaHOMaTepuana (2.4), ocaxaaemMoro Ha NOANOXKKY B pe3ynbTaTe CXUraHns Unm
HarpeBaHus 40 3a4aHHOW TeMnepaTypbl pacnbifiieMoro UCXOAHOro MaTepuana B Buae
aspo30ns.

6.2.1.4 nnaameHHoe pacnbineHUe Xugkoro Bewwectsa: [poueccnonyyeHus TBepaoro
arperMposaHHoro matepuana, B T. 4. HaHoMaTepuana (2.4), ocaxxgaemoro Ha NoAnoxKy B
pesyribTaTte BO3AeNCTBUS CTPYU TePMUYECKON (PaBHOBECHOM) NIa3Mbl Ha pacnbiNseMblii
pacTBOP NCXOAHOro MaTepuarna 1 ero nocneayoLero oXnaxaeHus.

6.2.1.5 TepMuUyecKoe pa3roxeHue XUOKoro BelecTBa: [1poLecc nonyyeHns Tsepao-
ro arpermpoBaHHoro Matepuana, B T. 4. HaHoMmatepuana (2.4), ocaxgaeMoro Ha noanox-
Ky B pesynbTaTe HarpeBaHWs A0 3adaHHOW TemnepaTypbl pacnblfisieMoro UCXo4Horo
XNAKoro marepuana.

6.2.2 TepMu4ecKkoe pa3noxeHue B TpyGUyaTon neumn: XuMmmyeckoe ocaxaeHune ns raso-
BOW ¢pasbl (7.2.3), ocyliecTBnsiemoe B TpybuaTor neum npu 3agaHHon 1 KOHTPONMpYyeMOoi
TeMnepaType NoBePXHOCTU MOAMOXKKN C UCXOAHBIM MaTepuarnom.

6.2.3 TepMmuyeckoe pasnoxeHue MHdpakpacHbIM U3ny4veHuem: MNpolecc nonyvyeHuns
TBEpAOoro MaTepuana, CocTosILLEero B T. Y. 3 HaHovacTuy, (2.6), ocaxkgaeMoro Ha noanox-
Ky B pesyfbTate HarpeBaHus MHpaKkpacHbIM M3NyvyeHneM 40 3adaHHON TemnepaTypbl
ncxoaHoro rasaoo6pasHoro BellecTsa.

6.2.4 chopMupoBaHMe HaAaHOBOMOKOH MO MeXaHU3MYy pocTa «nap-XuaKoCcTb-KpUuc-
Tann»; MKK: Mpouecc nonyyeHns Ha NoanoXkKe HaHOBOSTOKOH (2.3) U3 UCXoaHOro razoob-
pasHoro Matepuana ¢ npuMeHeHUeM XnaKoro katanusaTopa.

plasma spray

pyrogenesis

solution precursor
plasma spray

thermal spray
pyrolysis

hotwall
tubular reaction

photothermal
synthesis

vapour-liquid-solid
nanofibre
synthesis;

VLS

MpumeyaHune—dopMUpoBaHNe HAHOBOMOKOH MO MeXaHW3My pocTa «Nap—XKnaKOCTb—KPUCTamNN» NpoucXoanT
NpU HaNM4YMK Ha KOHYUKaxX POPMUPYIOLLIMXCS HAHOBOOKOH Kanerb XWAKOro kKatanuaaropa, aacopoupyoLero McXoaHbii
razoo6pasHbIi MaTepuan 4o YPOBHS NepeHachiLLeHUs], U3 KOTOPOro B AarnbHelLWweM NpoucxXoamT POCT HaHOBOSTOKOH.

6.3 TepMuUHbIVONpeaeneHUA NOHATUIA, OTHOCALLMXCA K PU3NYECKUM MeTO4aM CMHTEe3a B XKUOKOWN

¢aze

6.3.1 anekTponpsgeHue: [poLiecc BLITATMBaHNS BOMOKOH U3 UICXOOHOTO XNOKOro MaTte-
pvana nog AenCcTBUEM CUN 3MIEKTPUYECKOro Nons.

6.3.2 MHTepkanAuUOHHaA nonuMmepusauus in-situ: MNpovuecc nonyyeHnsa HaHOKOMMo-
3uTa (2.2), ocHOBaHHbIN Ha BBeAEHUM MOHOMEpPa B UCXOAHbIA CITIONCTbIA HEOPpraHU4e KNI
MaTepuan 1 nocneayLen ero noaMMe pusaLmu.

6.3.3 pucneprupoBaHue HaHoAUCMEPCHOW cucTeMbl: [NpoLiecc NonyvyeHUs HaHocyc-
MeH3UN, OCHOBaHHLIA Ha MpefOoTBPaLLEeHUN W 3aMeffIeHUN CKOPOCTU OCaXKAEHNS
HaHovacTuy, (2.6) 3a cyeT BHYTPEHHEro Unu BHELHero BoO3AeUCcTBUst (HanpuMep, cun
6

electrospinning

in-situ
intercalative
polymerization

nanoparticle
dispersion
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MOMEKYNSAPHOro B3anMoAeNCTBUSA, 311eKTPUYECKOro NOMSA NN HAaNUYUsA NraHa) Ha ucxoa-
HblA MaTepuarn.

6.3.4 nuTbe kepaMuyeckon neHTbl: MpoLiecc nonyvyeHns kepammyeckon NeHTbl nyTem
3anonHeHns NOBEPXHOCTU NOAMNOXKKM, UMetoLel 3aaaHHbIe hopMbl U pazMepbl, Makpo-
CKOMUYECKNM CrIOeM CYCMeH3nn U3 KepaMuyeckoro Matepuana.

MpumeyaHune— Makpockonuyeckuii Cron MOXeT coaepxaTtb HaHouacTuubl (2.8).

6.3.5 MOKpbIilt NTOMON B LLapoBoil MenbHULe: MNpouecc Noy4YeHns CycneH3nmn usmens-
YeHueM (6.5.6) ncxoaHoro matepuana nog AecTBUEM yAapoB ABUKYLLMXCS LUapoB, U3ro-
TOBMEHHbIX U3 MaTepuana, nMetowero Gornee BLICOKUA MokasaTenb TBEPAOCTU, U C
nob6aBneHneM XnakocTu.

tape casting

wet ball milling

6.4 TepMVIHbI unonpegeneHnusn NOHATUNA, OTHOCSILLUXCA KXUMUYECKUM MeTO4aM CUHTEe3a B XKUAKON

c¢aze

6.4.1 KMCNOTHbLIN FMAPONU3 Lennno3bl: XnMmmieckas peakums ¢ npuMeHeHneM Kuc-
NoTbI, B NpoLecce KOTOPOH MPoNcxoauT N3BnedYeHne HaHOKPUCTanIMYECcKon Lennonoss
13 Llennonossl.

6.4.2 ocaxaeHue HaHoYacTuL U3 pacTBopa: Npouecc nony4yeHUs HaHodacTuy, (2.6) B
pesynbTaTte NpoTeKaHUs XMMUYECKUX peakLuii B pacTBOpE C BO3MOXHOCTbIO BIIMAHUA Ha
pasmepbl NoslyvyaeMblX YacTuWL, 3@ CHET KUHETUYECKMX hakTopoB.

6.4.3 ObicTpasa KOHAeHcauua HeopraHUYeckux martepuanos: [Npouecc nosayyYeHus
aTOMapHO rnaakoi 1 NIOTHOM NIEHKU U3 UCXO4HOrO MeTannoopraHM4eckoro matepuana
MeToAoM LieHTpobexHoro ocaxaerus (7.2.17) n nocneayowero oTBEPXKAEHUS Ha noa-
NOXKe Npu 3agaHHo TeMnepaType.

6.4.4 cuHTe3 B 06paTHbIX MuLennax: MNpouecc opmMnpoBaHUa HaHodacTul, (2.6) Tpe-
6yeMbix pasmepoB 1 hopMbl B pacTBOPE UCXOAHOrO MaTepuana c n(pUMeHeHNEM COOTBET-
CTBYIOLLIEro peareHTa, 0CHOBaHHbIN Ha 06pa3oBaHUK B Agpe MULENbl HAaHOYaCTUL, POCT
KOTOPbIX OrpaHnyYeH 060M104YKoN MULLENSbI.

6.4.5 3onb-renb TexHonorus: MNpouecc nony4yeHna matepnanos nytem npeobpasosa-
HUSA UCXOOHOTO PacTBOPa UM CYCMNEH3UN (301151) B KOITITOUAHYIO CUCTeMY (renb), COCTOoNA-
Lyo(1iA) U3 XKUAKOW AUCNEPCUOHHON cpeaibl, 3aKIOYEeHHON B NPOCTPaHCTBEHHYO CeTKy,
0bpa3zoBaHHy0 COeaMHNUBLUMMUCS YacTULamMu AucnepcHon casbl.

6.4.6 MaTpUUHbIN CUHTE3; meMrTamHbil cudmes: MNpouecc nonyvyeHua HaHomaTepua-
na nytem camocbopku, npomcxoasimia ¢ aobasrneHnem B UICXOAHBIN MaTepuan nosepx-
HOCTHO-aKTUBHOIO  BellecTBa, MONIeKynbl KOTOPOro BbLICTYNalT B  KadecTse
CTPYKTYpoobpasytoLero areHTa, u hoOpMUpPOBaHUA CTPYKTYPHBIX 3N1IEMEHTOR pasmepamm
B HaHoAuanasoHe (2.7) npv nocriegylolemM OTBEPXKAESHUN 3TOro maTepuana.

acid hydrolysis
of cellulose

nanoparticle
precipitation

promptinorganic
condensation

reverse micelle
process

sol-gel processing

surfactant
templating

Mpumep — Cunukamubie u anOMOCUNUKamHbie Mamepuarbi ¢ «camohopmupyrouielicss cmpykmypoii» (cmpyk-

mypol muna MCM-41).

6.4.7 meTtog Cto6epa: Mpouecc nonydyeHUss HaHOYACTUL, CUNNKATHOrO MaTepuana us
TeTpaankunopTocunmnkaTa, KOTopbIA NoABepraioT rMaponuay nytem ero o6pa6oTkm cnvp-
TOM 1 aMMUaKOM.

Stober process

MpumedaHune—TepmnH «metog CTobepa» — 310 HAMMEHOBaHWE 30Mb-renb TexHonormn (6.4.5), npumeHsiemon

ANs NONy4YeHUs ANOKCUAA KPEMHUS.

6.5 TepMUHBLI U oNpefeneHusi NOHATUN, OTHOCALIUXCA K PU3UHECKUM METOAaM CUHTe3a

B TBepaon dase

6.5.1 TepMUHBI U onpeaeneHUs NOHATUI, OTHOCALUXCA K NpoLeccam 6nok-cononMmMmepusanmm

6.5.1.1 6nok-cononuMepusaums: Mpouecc nonyyeHns 61oK-CONONIMMEPHOro MaTepu-
ana, 0CHOBaHHbIN Ha POPMUPOBaAHWN YepedyOLLMXCS ABYXMEPHBIX (2D) unun tpexmepHbix
(3D) cTpyKTYp U3 BrIOKOB Pa3NUYHbIX HECOBMECTUMBIX NMONTMMEPHBIX Lienen.

6.5.1.2 HaHOCTpPYKTypupoBaHue 6nok-cononumepa: MNpouecc GopMnpoBaHnUa HaHO-
CTPYKTYp B 6nok-cononiMmepHom maTtepuane nytem Ao6aBneHus B ero ornpeaeneHHyo
a3y COOTBETCTBYIOLLEro BellecTBa.

block copolymer
phase segregation

block copolymer
templating
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6.5.2 pucneprupoBaHUe rMUHbI B XKUAKON nonuMepHoi maTtpuue: MNpouecc nonyde- clay dispersion
HWS KOMMO3NLIMOHHOTO MaTepuana c NoNIMMepPHOR MaTpuLen NyTeM CMeLLMBaHUA YacTul

IAHBI CXKUOKUM MONMMEPHBIM MaTepuasioM U ero nocriegyroLwero oTBepXaeHns.

6.5.3 xonogHoe npeccoBaHue (HaHoTexwnomnorum): Mpouecc o6paboTkn matepuana cold pressing
AaBleHneM ¢ Lierbio ero YNioTHeHWs! 3a CHET YMeHbLUeHUA PacCTOAHUA Mexay YacTuua-

MW MaTepuana 4o pasmepoB HaHoAManasoHa (2.7 ), npoucxoaawnii 6e3 HarpeBaHus.

6.5.4 HenpepbiBHasA o6paboTka nonocoBoro npokarta metanna casurom; HOMMC: conshearing
MpoLecc ynyylleHusi MexaHU4YeCcKNX CBONCTB MeTana 3a cHeT U3MeHeHUs pasmepoB ero  continuous
3epeH B pesynbTaTe MHTEHCUBHOTO NiacTuieckoro AetopmMnpoBaHnus Npy BanbLloBke co confined strip
CABWroM, NPOUCXOASALLMIA 6e3 3HAUUTENBbHBIX NU3MEeHeHWU rabapuUTHBIX pa3MepoB ucxoa- shearing;
HOro MaTepuana. C282

Mpwumedanune—MerogHOIMMNC no3sonset nony4ars MaTepuansl U n3genusi U3 HUX C yNy4LeHHbIMU MEXaHUYECKU-
MU CBONCTBaMM.

6.5.5 paccreknoBbiBaHue (HaHoTexHonoruu): Mpouecc kpuctannusaumm ucxogHoro devitrification
mMaTtepuana, MMetoLero CTEKNOBUAHYHO KOHCUCTEHLMIO, NPoUCXoaaLLmMiA ¢ obpaszoBaHueM

B HEM HaHOOOBLEKTOB U/UIMN NYCTOT, pa3Mepbl KOTOPLIX HAXOAATCA B HaHoAMana3oHe (2.7).

6.5.6 usmenbyeHue (HaHoTexHonorMu): Mpouecc nony4eHua HaHovacTul, (2.6) MexaHu- grinding
YEcKMM WUCTUPaHUEM WCXOAHOTO BeELWecTBa C NPUMEHeHWeM MaTepuana, MMmeloLlero

60nee BbICOKWIA NOKasaTeNb TBEpPAOCTH.

6.5.7 BbICOKOCKOpOCTHaa MukpooGpaboTka: Mpouecc narotoBneHnsa aAsyxmepHoro high-speed
NN TPEXMEPHOrO NPELIU3UOHHOIO U3AENUA NyTeM oTAeNeHNs U3aenns B kayecTse YacTu  micromachining
OT UCXOLHOW 3aroTOBKW N Bblpe3aHusa U3aennus Ha MoBePXHOCTU UCXOAQHOWN 3aroTOBKA C

MOMOLLbIO CMeLnanbHOro UHCTPYMEHTa MPW CKOPOCTWU BpalleHua wnuHaens 6onee

30 000 06/MUH.

MpumevaHwunsn

1 MNpeunanoHHble M3genua nonyyalT B npouecce MMkpoobpaboTkm 3a cyeT Bbicokoh ckopoctu (oT 30 000 go
100 000 06/MUH) BpaLLeHWs uNMHAENs.

2 Bwabl BbICOKOCKOPOCTHOWM MUKpOO6paboTku: NasepHasi, 3reKTpoHHO-Ny4YeBas, ynbTpa3BykoBas, hpesepoBaHue, o6pa-
60TKa NOHHbBIM My4KOM. [1ns BLINONMHEHUs] BbICOKOCKOPOCTHON MUKPOO6paboTkn NPUMeHsIOT 060pyA0BaHNE C YUCITIOBLIM
nporpamMmmHbim yrnpaenenvem (UIY).

3 CkopocCTb BpalleHusi INUHAENS yCTaHaBNUBAIOT B 3aBUCMMOCTU OT NPUMEHAEMOr0 BMAa MUKpoo6paboTku.

6.5.8 noHHaa umnnanTaumsa: lNpouecc nameHeHUss CBOWUCTB MoOBepXHOCTU obbekra ionimplantation
nyTem ee paspyLUeHWs N nepekpuctanaalum noa Bo3AeNCcTBUEM UOHHOTO NyYKa.
6.5.9 TepMuHbI 1 onpegeneHusi NOHATUW, OTHOCALLUUXCA K NpoLeccamM U3Menb4eHUsi

6.5.9.1 kpuoreHHoe nsmenbueHue: Usmensuerue (6.5.6) npu kpuoreHHon Temnepaty- cryogenic milling
pe (1. e. npuTemnepaType H1xe —150 °C unn 123 K).
6.5.9.2

CyXo/ NOMOn B LLapoBoW MenbHULe (HaHoTexHonorun): Mpouecc nonyvyeHna matepu-  dry ball milling
ana, cogepxallero HaHodacTuubl (2.6), U3MENbYEHUEM U CMELUMBAHUEM WUCXOAHbLIX

MaTepuanos pasnu4HOrc XMMUYeCKOro U rpaHynoMeTpUYeCcKoro CocTaBoB Noa AeNCTBU-

eM yaapoB ABWXKYLLMXCS LLapoB, W3rOTOBMEHHbIX U3 MaTepwuana, umetowero 6onee

BbICOKWIA NOKkasaTesb TBepAO0CTU, 1 MOCNEAYOLMM HarpeBaHUeM A0 TemnepaTyphbl cne-

KaHus1.

[MCO 11074:2005, ctaTes 4.6.2, UCO 3252:1999, ctaTtesa 1303, onpeaeneHne n HaUMeHoBaHUE TepMUHa
N3MeEHEHbI]

6.5.10 MHorokpaTHas LUTaAaMMOBKa C Kpy4YeHueM: MNpoLecc yny4leHns ceoncTe metan- multi-pass

Na 3a cyeT yMeHbLUeHUs1 ero 3epeH Ao pa3MepoB HaHoamanasoHa (2.7) B pesynbTaTte coin forging
MHTEHCUBHOrO NacTuyeckoro AedopMUpoBaHusi, NPoUcXoasLLero np HeoAHOKPaTHOM
nocrnegoBaTensLHOM MOBTOPEHNU OrepaLnii CXaTuns 3aroToBKW B BUAE NIUCTOBOTO NpokaTa

Mexay ABYMs NyaHCoHaMu, UMeIoL MU penbeHYHo NOBEPXHOCTb, 1 BpaLLeHWst NyaHco-

HOB Ha 3aAaHHbIN yron, ¢ nocneaytoLlein 06paboTKoN 3aroTOBK KOBKON UMW BaNbLOBKOM,

6.5.11 ocaxpeHue B COOTBETCTBUM C HaHowabnoHoM: Mpouecc popMmpoBaHus o6b- nanotemplated
ekTa 3agaHHoM POPMbI, BT. Y. C 3aMKHYTLIM BHYTPEHHUM NPOCTPaHCTBOM, NyTeM ocaxge- growth

8
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HUA NCXOAHBIX HAHOCTPYKTYPUPOBaHHbLIX MaTepuanos (2.8) unnHaHovactuu, (2.6) na xuna-
KO UnNu raszoBou basbl Ha NOAMNOXKKY.
6.5.12 gucnepruposaHue HaHOYacTUL, B XXUAKON nonuMepHoit matpuue: Mpouecc polymer
NONy4YeHNA KOMMO3ULMOHHOIO MaTepuarna ¢ NofIMMepHOA MaTpuLein NnyTeM cMelnsaHua nanoparticle
HaHovacTuy (2.6) MCXOAHOrO BellecTBa € XUAKAM MOSIMMEPHBLIM MaTepuanom u ero dispersion
nocneayoLero oTBepXaeHUA.

6.5.13 TepMuHbI U onpegeneHUs NOHATUA, OTHOCALLMXCA K NpoLueccam cnekaHus

6.5.13.1 ropsavee npeccoBaHue: [pouecc nonyyeHuss meTannuyeckoro matepuana hotpressing
cdopmoBaHMeM MeTannM4eckoro NopolLuka B npecc-cbopme noj Bo3aecTenemM aasneHus
nTemMnepaTypsbl, NpeBbIaoLWen TemnepaTypy pekpucTanimsaslum OCHOBHOrO KOMMOHEH-

Ta.

MpwuMeyaH ne—lpouecc ropayero NpeccoBaHUsi NPOBOASAT Npu AaBneHnu Boiwe 50 Ma n temnepaTtype 2400 °C.
6.5.13.2

cnekaHue HaHovacTuu: Mpouecc coegnHeHUs HaHOYacTUL, NyTeM TepMudeckoii obpa-  nanoparticle
60TKM UCxogHOro MaTepuarna, B NpoLecce KOTOPOW NPOUCXOAUT akTUBM3aLUMa B3aumo-  sintering
AeNCTBUA HaHOYaCcTUL BCNeACTBME ABWKEHUSI aTOMOB BHYTPU U MeXAY HaHOYacTULaMA.

[MCO 836:2001, onpeaeneHne TepmrHa npusegeHo us ctatbu 120]

6.5.13.3 anekTpouMnynbcHoe nna3mMeHHoe cnekaHue: Mpouecc ynnoTHeHust nopow- spark plasma
Ka MPOBOAHWKOBOMO UNW NOSYNPOBOAHUKOBOIO Matepuara, noMeleHHoro B npecc-cpop-  sintering
My noJ BO3AeNCcTBUEM AaBneHusi, HarpeBaHuem co ckopocTbio Ao 1000 K/MuH nytem
MponyckaHus Yepes Hero UMNynbca NOCTOSIHHOIO TOKa U MoCcneAyoLWMM OXNaXXAeHUEM CO
ckopocTbio 4o 1000 K/mnH, 6e3 uameHeHUs1 pasmepoB 3epeH.
6.6 TepMUHBLI U onpeaeneHUsi NOHATUNA, OTHOCSLLUXCA K XUMUYECKUM MeTOAaM CUHTe3a
B TBepaoMn case

6.6.1 npuBuBO4YHas Gnok-cononumMepuszauus; depusamusauusi 6rok-cornonumepos: block copolymer
Mpouecc Moaudukaummn Teepaoro 610K-conoMMepHoro matepuana nytem gobasneHua chemical
COOTBETCTBYHOLLEro BeLLecTBa, aToOMbl UM MOMNEKY bl KOTOPOro B3aMMOAEUCTBYIOT ToNb-  derivatization

KO € 0[HON hason MoaAUdULIMPYEMOro maTepuana.

6.6.2 aHofAHOe okucneHUe MeTanna(HaHoTexHomnorum): MpoLlecc nonyyeHuaHemetan- electrochemical
NINYECKOro HeopraHNYeckoro NoKpbITUS Ha MeTanIMYeckon Nognoxke (aHoae) anektpo- anodization
XUMUYECKUM cnocoBoMm ¢ KOHTponeM o6pasoBaHuMs HaHOMoP.

MpuvmeyaHune— TepMrH «aHOQHOE OKUCIIEHNE MeTanna» ABNAeTCs CUHOHMMOM TEPMUHE KaHOAHOE TPaBNEeHUe».

6.6.3 uHTepkanupoBaHue: MpoLecc obpaTUMOro BCTpamBaHusi aTOMOB uUnu Monekyn intercalation
O[HOTO BeLecTBa B KpCTanIm4eckyto CTPYKTYpY Apyroro BellecTsa.

6.6.4 cuHTe3 ABYxda3HbIX HAHOKOMMNO3ULMOHHBLIX MaTepuanos: Mpolecc nonyye- two-phase
HUS HAHOKOMMOS3ULIMOHHOrO MaTepuana, CocTosILLEero 13 ABYyX pasgeneHHbix das, nyteM methods
HarpesaHus 1 6bICTPOro oxnaxaeHus 4o 3aAaHHbIX TeMrepaTyp UCXOAHON cMecK 13 ABYX
KOMTMOHEHTOB.

7 TepMVIH bl U onpegeneHuA MOHATUN, OTHOCSILUMXCA K npoueccam N3rotoerneHus
npoaykKkunmn

7.1 TepMuHBbI 1 onNpeaeneHUsA NOHATUN, OTHOCSLWMUXCA K poLeccam nutorpadum
B HaHoAuana3oHe

7.1.1 TpexmepHasa nutorpadwms; 3D-numoepachusi: Mpouecc hopMuposanus ctpykty- 3D lithography
pbl 06beKTa, NMMHENHbIe pasmMepbl KOTOPOW UM ee COCTaBHLIX YacTeil Mo 0AHOMY, ABYM

NN TPEeM M3MePEeHNsIM MOTYT HaXoAUTLCS B HAaHoAManasoHe (2.7), nyTem Bocrponssee-

HUSA 3agaHHoro WaboHa Ha NoANOoXKe.

7.1.2 apouTMBHaA nevatb: [lpouecc dopmupoBaHma penbedHoro usobpaxeHus additive
MOCONHLIM HAHECEHWEM MaTepuana Ha NoANOoXKY B COOTBETCTBUN C 3aaHHbIM LWabno- processing
HOM.
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MpwumeuyaHune—B cnyyae npumeHeHusi peancta B kavecTee WabnoHa pa3nuyaioT Asa BUAAa aaauTUBHON NevaTtu:
ob6partHas nuTorpadusa n agaMTMBHas nevaTtb C NpuMeHeHnem Tpadapeta. B npouecce obpaTtHoi nutorpacdum Ha peanct
HaHOCHAT CINOW MaTepuana, u3 KoToporo Heo6xoaMmo chopMUpoBaTEL PUCYHOK, A 3aTeM yaansioT Pe3ncT TakuM o6pasom,
4TO6bl HAHECEHHbIN MaTepuan ocTancs B OTBEPCTURAX, HE 3aLLMLLEHHbIX PE3UCTOM, a MaTepuarl, NonaBLWwwii Ha pesncT, you-
paeTcsi BMecTe ¢ HUM. B npouecce aaaMTuMBHON nevaTty ¢ NpMMeHeHeM WwabnoHa matepuarn Tornbko 4o6aBnsioT B OTBEP-

CTUS, HE 3alMLLEHHbIE PE3NCTOM [0MNYCKAeTCA NPUMEHSATE COBMECTHO C MPOLIECCOM 3neKTpoocaxaeHus (7.2.7)].

7.1.3 6nok-cononumepHas nurorpadwmsa: Npouecc hopmMnpoBaHna pernbedHoro n3o-
B6paxeHus U3 HaHoYaCTUL, MaTepuana, ocTaBLUMXCA Ha NOAMOXKKE Nocne yaaneHus nonu-
MepHoro  wabrnoHa, MOfyvYeHHoro 3a cyeT  MUKpodhasHOro  paccroeHus
AnbnokcononMMmepos.

7.1.4 nurtorpadus ¢ KonnougHo-KpucTannuyeckum wabnoHom: Mpouecc popmnpo-
BaHWs 3a4aHHOro 06 beKTa MeTodamm ocaXxaeHNs UNn TpaeNeHnsa B COOTBETCTBUN C LLab6-
MoHOM, NpeAcTaBnALWUM coboin ABYXMepHYIo (2D) unu TpexmepHyto (3D) cTpykTypy 13
YacTuL, KONMongHoro Kpucrtanna.

7.1.5 ¢hoTonutorpacdus B rny6okom ynbtpaduonete; Pry: MNpouecc dpopmuposa-

block copolymer
lithography

colloidal crystal
template
lithography

deep ultraviolet

HUSA penbedHoro nsobpaxeHus B crioe hoTopesncTa nyTem BocnponaBeaeHns sagaHHo- lithography;
ro wabnoHa ¢ nomMoLLbto YrbTpadroneToBoro U3ny4eHus B ananasoHe agnuH sonH ot 100 DUV
00 280 Hm.
7.16
nepbeBas HaHonutorpadwumsa: MNMpouecc hbopmmpoBaHMsa perbedHOro nsobpaxexHns  dip-pen

pasmepamu MeHee 100 HM B COOTBETCTBMM C 3adaHHbIM WAaBNoHOM NyTem nepeHoca
crneuuansHoro Matepuana Ha NoAnoXKy ¢ NOMOLLbIO 30HAa aTOMHO-CUNOBOrO MUKPO-
ckona, nponcxoasiiiero 3a cueT Anddy3nm yepes BoOHbIA MEHUCK MeXay NOBEPXHOCTbIO
MOANOXKM 1 30HOOM.

MpumedvaHus

HaHOCMMOro martepuana.

[MCO 18115-2:2010, ctaTbs 6.40]

1 Ha ocTpue 30HAa aTOMHO-CUITIOBOrO MUKPOCKONA HAHOCAT MOMeKy bl UK HaHo4acTULbI (2.6) cneumarnbsHoro matepu-
ana v NepeHoCsAT KX Ha NOAOXKY, (hOPMUPYst pernbedHoe N3o6paXeHne, COCTOALLEE M3 OFHOTO UMM HECKOTIBKUX CII0eB

2 «Dip-Pen Nanolithography» — Toproeas mapka 4epHun, Beinyckaembix komnanmen Nanolnk Inc. [laHHble cBeaeHus
npvBeaeHbl Kak NpUMep Ans NPasnNbHOrO NOHUMaHWA COAEPXaHUs HacTosILLEro cTanaapTa. B ctangapTax MexayHa-
poaHon opraHusaumm no craHgaptmsaumm (MCO) tepmun «dip-pen nanolithography» He 06o3Ha4aeT NOHATHE «HEPHK-
nax». TepMUH «nepbeBas HaHoNUTorpacdus» JAoMycKaeTCA NPUMEHSITL AN 0603HaYeHNs aHANOMMYHON NPOAYKUMN.

nanolithography

7.1.7 aneKTpoHHo-ny4eBasa nutorpadumsa: MNMpouecc hopmnpoBaHms penbedHoro nso-
6paxeHus B crnoe pesncta nNyTem BOCNPOU3IBEAEHUS 3a1aHHOIO LWabnoHa ¢ NOMOLLbIO
hOoKyCUPOBaHHOIO 3/1EKTPOHHOIO Myy4Ka.

7.1.8 cdoTonuTtorpacdun B akcTpeManbHoMm ynbTpaduonerte; PIY: MNMpouecc bopmu-
poBaHus penbedHoro usobpaxeHua B cnoe coTopesucta NyTem BOCNpoUsBedeHUS
3afaHHoro wabnoHa ¢ NOMOLbIO yNbTpacuoneToBOro UsnyvyeHuss B amanasoHe AnuH
BoNH oT 10 4o 20 HM.

electron-beam
lithography

extreme ultraviolet
lithography;
EUV

MpumeyaHune—Bobopygoeannn ansi hoTonuTorpadum B akCTpeMan-HOM yribTpaduoneTe UCNONb3YI0T CUCTEMBI

cneynanbHbIX 3epkan.

7.1.9 noHHo-ny4eBas nutorpadus: MNpouecc hopmupoBaHus penbedHoro nsobpaxe-
HWA B crioe pesncta nyTeM BOCNpon3BeAeHUs 3aaaHHOrO WabnoHa ¢ NoMoLLbo hoKycu-
pOBaHHOI0 MOHHOTO NyyKa.

7.1.10 ummepcuoHHana onTu4veckana nutorpadua: lNutorpacdusa (3.6) c NOBLILLEHHON
paspelatoen cnocobHOCTbIO, NONYYEHHOW 3a CYET 3anofiHeHUs1 BO3AYLIHOTO NMpome-
XyTKa Mexay nocneaHen NuH3on o6bekTMBa MUKpOcKona U nneHkoi otopesucTa Xua-
KOCTbIO C COOTBETCTBYOLNM NOKa3aTeneM nperioMmneHus.

7.1.11 untepdepeHunonnaa nutorpadusa: Mpouecc dopmMupoBaHus penbedHOro
n3obpaxeHus pasmepamu B HaHoauanasoHe (2.7) NyTeM cOOTBETCTBYOLLE 06paboTku
0b6ny4eHHOro pesncra, Ha MoBePXHOCTU KOTOPOTO € NOMOLLH ANGPAKLIMOHHBIX PELIETOK
nony4eHa uHTepdepeHUNoHHasA KapTuHa.

7.1.12 NoHHO-cTUMYNUpoBaHHOe ocaxaeHue: Mpouecc hopMUPOBaHUS CTPYKTYpPbI
obbekTa unu penvedHoro M3o6paxeHns NyTeM yBeNMUYeHUs KOHLEHTpaLuM Moseky

10

focused ion-beam
lithography;
FIB

immersion optics

interference
lithography
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oca)xgaemoro Matepuarna Ha 3aaHHbIX ydacTkax NoAfoXKKN ¢ MOMOoLLbio poKycupoBaH- ion induced
HOro MOHHOTO Ny4Ka. deposition

7.1.13 UOHHO-cTUMYnUpoBaHHOe TpaBneHue: [polecc dopMnpoBaHUsa CTPYKTYpbl ioninduced
obbekTa nnu penbedHoro n3o6paxeHuUs NyTemM yMeHbLUEHNS KOHLeHTpaL M Monekyn Ha etching
3adaHHbIX yyacTkax obpabaTbiBaemMoro MaTepuana, MNOKpbIBalOLWEero MNOAMOXKY, C

NMOMOLLbIO (hOKYCUPOBAHHOIO MOHHOTO MyyKa.

7.1.14 noHHo-npoekunoHHas nutorpadus: MNpouecc nonyveHns penobedHoro 1M3o- ion projection
6paxeHus paamepamu B HaHognanasoHe (2.7) B cnoe pesncTa nyTem Bocrnponssegenus lithography
3aaHHoro WwabnoHa ¢ NOMOLLbIO NMy4YKa YCKOPEHHBIX MOHOB.

7.1.15 MUKpPOKOHTaKTHas nevatb: Bug msarkon nutorpadumn (7.1.25), BkoTopon WwWabnoH micro-contact
nocre HaHeceHUs Ha Hero YepHUI BAABNUBAOT B CMOW MaTepuana, NokpbiBaroLwero nog- printing
TIOXKKY.

MpwumeyaHune— TOYHOCTb BOCNPOU3BEAEHUS N30BPaXEHUs] 3aBUCUT OT 0COBEHHOCTEN NMOBEPXHOCTU MOAMNOXKN 1
maTepwana, MCnonb3yeMoro B Ka4eCcTBe YepHUIT.

7.1.16 MukpoxugkocTHasa nevatb: [Npolecc nonyyeHus penbedHoro MsobpaxeHnsa microfluidic
nyTem HaHeceH!s1 KMAKOro MaTepuarna Ha NoBEPXHOCTb NOAOXKKA C MOMOLLLIO NevyaTHon deposition
FOMOBKW C KaHanamu, pa3Mepbl KOTOPBIX HAXOASATCHA B MUKPO- UM HaHoguanasoHe (2.7), n

nocneayoLero ero oTBePXAeHNA Npu 3agaHHon TeMmnepaTtype.

7.1.17 HaHoTMcHeHMe: [pouecc nonyyeHns penbedHoro M3obpaxeHus nyTeM Baasnu- nano-embossing
BaHus WwabnoHa ¢ 3a4aHHbIM PUCYHKOM, pa3Mepbl KOTOPOro HAaXoAATCs B HaHOAWaNa3oHe

(2.7), B croi pesncTa, NOKpbiBakoLWwero NoA0XKY.

MpnmevyaHusn

1 TepMWH «HaHOTUCHEHVE» TaKXKe pacnpocTpaHaeTCs Ha npouecc HOPMUPOBaHNUA TPEXMEPHbBIX HAHOCTPYKTYP.

2 [Npu HaHOTUCHEHUM DU3nYeckue CBOMCTBa MaTepuana peancTta He uameHsitoTces. Mpouecc HaHOTUCHEHUsI OTNNYaeTeA
OT npouecca HaHone4YaTHoW nuTorpadumn Tem, YTo nonyvaemoe nzobpaxeHue B cnoe pesncra He Tpebyer gononHuTens-
HoV 06paboTku.

7.1.18 HaHoneuvaTHasa nutorpadms; HMY: Mpouecc nonyyeHus penbedHoro u3obpa- nano-imprint
XeHus NyTem BAaBNMBaHus wabnoHa (06bIMHO HasbiBaeMoro knuie, wrammn, macka unu  lithography; NIL
TpacdpapeT) c 3a4aHHbIM PUCYHKOM, pasMephbl 311IeMEeHTOB KOTOPOro HaxoAAaTCA B HaHOAWa-

nasoHe (2.7), B Cnon pesncTa, NoKpbiBatoLLEero noanoxKy, 1 nocneayowlero ero oTBepXx-

OeHusl Npu 3alaHHOW TemnepaType Unu nof Bo3AeNCTBUEM CBETOBOIO U3Ny4eHusl.

MMpumeuaHuns

1 HanoneuatHyto nuTorpadmio OTHOCST K NpoLieccam nevaTu, a He K npoueccam nurorpadum (3.6), T. K. nonyvaemoe uso-
OpaxxeHue 3aBUCUT OT POPMBbI U penbeda wabnoHa.

2 HaHoneuaTHyio nuTorpaduio pa3nuyatoT No Bugam marepuanos, UCNonb3yeMblX B KQUeCcTBe pe3ucTa. Pe3uncT us tep-
MOMMacTUYHOro NONMMEPHOro MaTepuana cHavyana HarpeBaloT A0 TeMnepaTypbl NNaBneHus!, a 3aTem HaAaBNMBaIOT Ha
Hero wabnoHom. Pe3nct n3 TepMopeakTMBHOrO MaTtepuana cHavarna ucnosnb3yioT B XXMAKOM Buje, NpuknaasiBasi K Hemy
wabrnoH, a NOTOM HarpeBaloT 40 TEMNEpaTypbl ero oTBepxaeHusi. Ha HeratmeHom choTtopeauncte naobpaxeHwe hopmmpy-
10T C MOMOLLbIO CBETOBOIO U3IyUeHUsi M Npo3payHoro wabnoxa. Mpouecckl HaHONe4YaTHOW nUTorpadun ¢ UCNONb3OBaHK-
eM hOTOPEe3UCTOB HEKOTOPbIE CMELMaNUCTbl HA3bIBAIOT «ONTUYECKUIA UMNPUHTUHI®, KOMTUYECKUIA HAHOUMNPUHTUHIY K
«neyvartHasi niuTorpadusi «Luar—BCrbILLKay.

7.1.19 ectecTBeHHan nutorpadua: lNpoLecc hopMupoBaHUsa CTPYKTYpbl 06bekTa unu  natural lithography
penbedHOoro n3obpakeHust NnyTeM BOCNpon3seaeHust LiabnoHa, nponcxogsiwuin B npupo-
ae.

Mpumep — Monocwi, 06pazosaHHbIe HA KOJIa2eHO8bIX 80JIOKHax cOeOUHUMeNbLHOU MKaHU, Uy cmpyKmypbi,
cgopmuposaHHbie u3 Humel puborykieuHosol kucnomsi (PHK).

MpumeyaHue— TepMuH «ecTeCTBEHHasi nuTorpadumsa» OTHOCAT K Npoueccam, B KOTOPbIX BOCNPOM3BEAEHUE U30-
GpakeHnsi NPoOMCXoaUT C NOMOLLbIO LabnoHa 6e3 npumeHeHNs HOKYCUPOBAHHOIO Ny4Ka uanyyexusi [12].

7.1.20 doTonutorpadma; onmuyeckas numozpacgusi: Npouecc nonyveHua nsobpaxe- photolithography;
HWUA Ha NoanoXke NyTem obnyyeHus poTopesuncTa, NOKPLIBaOLWEro NOANOXKY, anekTpo- optical lithography
MarHUTHbIM U3Ny4YeHMeM Yepes 3aaHHbI LabnoH.

MpuwMmeyaHne—Kaknpasuno, Ans N3roToeneHns wabnoHa ncnonb3yioT marepuan otopesucra.

1"
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7.1.21 cda3okoHTpacTHanA poTonuTorpadwms: Mpouecc nonyyeHns nsobpaxeHns pas-
Mepamu B HaHoguanasoHe (2.7) 1 ynydlleHHbIM paspelueHem nytem obnydeHns doTo-
pesncTa, NoKpblBaoLWero NOAMNOXKY, 35IeKTPOMarHUTHbIM 13nydYeHnemM Yepes LWabnoH
(dboTowabnoH) co cTpyKTYpoir, caBuratoLeit drasy NPOXOAALEro N3MyYeHMs.

7.1.22 nnasMmoHHasa nuTtorpadcun: MNpouecc bopmmpoBaHUs penbedHOro nsobpaxe-
HUSA pa3Mepamm B HaHogManasoHe (2.7) nyTeM o6nyveHuns otopesuncTta, NoKpbiBaroLLero
MoAasIoXKy, ONTUHECKUM N3Ny4YeHnem Yepes WabnoH (NpeacTasnsowunii cobon MeTannu-
Yeckyto MrasMeHHyto NMH3y), obecrnevnBarownin BO3HNUKHOBEHNE BrMXHENoneBoro Bos-
6yxaeHus, Bbi3biBaKOLLEro M3MeHeHWs B hoTopesncre.

7.1.23 pucoBaHUe C NOMOLbLIO CKaHUpYKOLLEro 30HA0BOro MUKpocKona: MNpouecc
nonyyeHns penbedgHoro n3obpaxeHusi, 3aknioyaoLwnincs B USMeHeHUM 3adaHHbIX yyac-
TKOB NOBEPXHOCTU MOASNOXKKA OCTPUEM CKaHUPYOLLIEro 3oHA0BOro Mukpockona (C3M) ¢
YepHUIammn unmn 6es Hux.

7.1.24 xumMuyeckoe ocaxaeHue U3 razoBomn ¢asbl ¢ NPUMEHEHUEM CKaHUpPYIOLLEro
TYHHenbHOro Mukpockona; XOre CTM: MNMpouecc nonyyeHus penbedHoro nsobpaxe-
HWUA pasMepamu B HaHoaManasoHe (2.7) C MOMOLL b CKaHUPYIOLLEro TYHHe1bHOro MUKPO-
ckona (CTM), B KOTOPOM HaHeceHWe MaTeprana Ha nogs10XKy MPOUCXOAUT 3a cHET XUMU-
YeCcKoro ocaxaeHust N3 rasoBon dasbl, nponcxoasiero nog AeNCTBUEM SMNEKTPUYECKOro
HanpspKeHUsl.

7.1.25 maArkaa nurorpadma: MNpouecc nonyvyeHns n3obpaxeHus, 3akmoyatowuincs B
HaHeceHU OTTUCKa Ha NOAMOXKY LWabIoHOM, N3rOTOBMEHHBIM U3 MAMKUX MaTepuanos
(Hanpumep, anacToMepHbIX MaTepuasnos).

7.1.26 cybTpakTuBHas o6paboTka: [Npouecc nonyvyeHus nsobpaxeHusi, 3akoyato-
Wwuiics B n3bupatensHOM yaarneHWn yyacTKoB MaTepuana pesvucta B COOTBETCTBUM C
3aJaHHbIM WaBnoHoOM.

7.1.27 peHTreHoBcKkas nuTtorpadmsa: NMpouecc popmuposarusa penbedHoro nsobpa-
XeHus B croe cpoTopesncTa nyTeM BOCNpon3BeaeHNa 3aaaHHoro WwabnoHa ¢ noMoLbo
PEHTreHOBCKOrO N3MyYeHus.

phase-contrast
photolithography

plasmonic
lithography

scanning force
probe writing

scanning
tunneling
microscope
chemical vapour
deposition;
STMCVD

softlithography

subtractive
processing

x-ray lithography

MpumeyaHune— MNy4yok peHTTEHOBCKOrO U3ny4eHusi TPyaHO cPOKyCUPOBAaTL Ha yHacTKe, pa3Mepbl KOTOPOro HaXo-
AATCA B HaHoAuanasoHe (2.7) [B oTnnume oT oTonuTorpacdmm B akCTpeManbHoM yneTpaduonete (7.1.8)], noatomy Tep-
MUH «pEeHTreHoBcKasi nutorpadusay NpUMEHsIoT Ansi npouecca neyatu, BbiNOAHAEMOro ¢ NOMOLLbLIO CreuuanbHOro
wabnoHa ¢ NPOHMLAeMbIMM U HENPOHULAEMbIMU [ANsi PEHTTEHOBCKOrO U3nyyeHusi ydactkamu. LWabnoH npeacraensiet
coboli MmembpaHy, M3roTOBIIEHHYI0 M3 MaTepuana ¢ HU3KMM NorMoLLEeHUEM PEHTTEHOBCKOTO U3Ny4YeHWs, C HAHECEHHbIM Ha
Hee n3obpakeHnem U3 Matepmana ¢ BbICOKMM NOMOLEHNEM PEHTTEHOBCKOIO M3ny4YeHns, Hanpumep ua metanna. Kaknpa-
BWINO, ANsi U3rOTOBNEHUS LIabnoHa ucnonb3ylT Matepuan oTope3ncTa.

7.2 TepMuUHbI U onpeaeneHUs NOHATUNA, OTHOCALLUXCS K MpoLieccam OCaXaeHUs!
7.21

apgcopbuus: YaepxaHue Morekyn rasa, XXUOKOCTU U pacTBOPEHHOro BellecTsa
NMOBEPXHOCTHBLIM CIMOEM TBEPAOro UIMU XXUAKOro Terla, C KOTOPbIM OHU KOHTaKTUPYIOT, 3a
cyeT (PU3NYECKUX UM XMMUYECKUX B3aUMOAENCTBUNA.

[MCO 14532:2001, ctaTtbsa 2.2.2.7]

7.2.2 aTtomHo-cnoeBoe ocaxaeHue; ACO: NMpouecc nonyyeHus ogHopoaHbix koHgop- atomic layer
MHbIX NMIEHOK MYTEeM LMKITMYECKOTro ocaXaeHUsl MCXOOHbIX MaTepuaroB Ha noanoxky B deposition;
X0fie CaMOOTPaHNYEHHBIX XUMUHECKUX PeaKLMii, NO3BOMSIIOLUX KOHTponuposaTe Tonwu- ALD

HY HaHeCeHHOrO Crosi.

adsorption

Mpumedyanue—Bnpouecce ACO UMK OCAKAEHNA UCXOAHBIX MaTePUasnos, KOTOPLIN AOMKEH BKIIOYaTh HE MeHee
ABYX NOCNeAoBaTeNbHbIX XMMUYECKUX PEaKLMIA, NOBTOPSIIOT HECKONBLKO pa3 A0 NONyHYeHNs NNEHOK HYXXHOI TONLNHbI.

723

XUMUYeckoe ocaxaeHue us razopon dasnt; XOI®d: MNMpouecc nonyyeHna nneHok unm - chemical
NOPOLLIKOB B pesynbTaTte TEPMUYECKUX peakuMid pasnoXeHusa u/unn B3aumoaeincTens  vapour
0QHOr0 NN HECKONMbBKUX NCXOAHBIX ra3000pasHbIX BELLECTB Ha NOAMOXKE. deposition;

CVvD
[MCO 2080:2008, cTtaTbs 2.2, onpeaeneHne TepMrMHa U3MEHEHO]

12
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7.2.4 KaTtanUTU4YecKoe XUMMUUYecKoe ocaxaeHue us rasoBoi cgasbl; KXOIM®: Mpouecc catalytic chemical
XOIB (7.2.3), 0CHOBaHHbIN Ha TEPMUYECKOM Pa3fioXXeHUN ra3oobpasHbIX BEWeCTB ¢ Npu- vapour deposition;

MEeHEeHUEeM KaTanuaaTtopa.

MpumevaHnns

CCvVD

1 Mpouecc KXOI® npuMeHsIIoT AN Nony4eHusi yrnepoaHbiX HAaHOTPY6ok (2.9) n3 ncxogHeix yrnesogopoaHbix matepua-
TOB (HaNpuMep, MeTaH) C UCMONb30BAHMEM KaTanv3aTopoB, Hanpumep xeneso Fe, Hukenes Ni nnmn koGansT Co.
2 TepMuH «KaTanUTUYECKOE XMMUYECKOE OCaXaeHne N3 rasoBon hasbl» OTHOCAT K TePpMMHAM, 0603Ha4aloWmM NpoLecchl

Kartanuaa.

7.2.5 HaHeceHue NOKPbITUS KNacTepHbIM Ny4Ykom: MpoLecc nonyvYeHns CTpYKTypupo-
BaHHOW NJIEHKN NMyTEeM OCaXaAeHWsA HaHo4dacTul, (2.6) Ha NoANoXKy ¢ UCMONb30BaHNEM
NCTOYHUKA KITaCTepHOro ny4yka.

7.2.6 HaHeceHUe MNMOKPbLITUA METOAOM MNorpyxeHus: Npouecc NONYyYeHUA NNEHKU
nyTem NorpyxeHnus NoASI0XKKA B crieuunarnbHbli pacTBOP U ee Nocneaytowero U3BneveHus
U3 Hero.

7.2.7 aneKTpoocaXaeHue; a3slekmponumuyeckoe ocaxodeHue: MNpouecc nonyveHus
NOKPLITUA NyTEeM ocaXAeHUs MOHOB MaTepuarna Ha NOBepPXHOCTU 31eKTpoaa B cneunans-
HOM pacTBOpE B pe3yrbTaTe peakLum SMeKTPOXMMUYECKOTO BOCCTAHOBMNEHUS.

7.2.8 ocaxaeHWe MeTOAOM XUMUYECKOro BoccTaHoBreHus: pouecc nonyveHus
MOKPLITUS MyTEeM ocaXAeHUs MOHOB MaTepuara Ha MOBEPXHOCTU 3MeKTpoaa B cneunans-
HOM pacTBoOpe B pesynbTaTe peakLum 3MeKTPOXMMUYECKOro BOCCTAHOBMNEHUS.

7.2.9 anekTtpopacnbineHue: [Npolecc nonyyeHnust TBEpAOro Matepuana, ocaxgaemoro
Ha NoAnoXky, B pesynbTarte AUcneprupoBaHusl UICXOAHOTO MaTepuana vyepes conno, K
KOTOPOMY NPUIOXXeHO Hanps>XXeHune.

7.2.10 BbInapuBaHue: [lpouecc nonyyeHusl TBepAOro Marepuana, ocaxgaemoro Ha
NOANOXKY, B pe3ynbTare ucnapeHust ICXoQHOro Matepuana npu HarpesaHuu 4o sagaH-
HOW TeMnepaTypbl B YCNOBUSIX BLICOKOTO UMK CBEPXBLICOKOrO Bakyyma 1 nocneayowero
oxnaxaeHus.

7.2.11 ocaxaeHue hboKYyCUpPOBaHHBLIM 3MEKTPOHHLIM nyykoMm; OPIl: Xumuveckoe
ocaxaeHne 13 rasosoi gasbl (7.2.3) ¢ npuMeHeHnem (hoKyCUpoBaHHOrO (KOHLEHTpUpo-
BaHHOr0) MOTOKa 31EKTPOHOB ANA OCAXAEHWUSA MOMEKy NCXOAHOro rasoobpasHoro mare-
pvana Ha 3agaHHbIX y4acTkax MoBepXHOCTU MOAMONXKKM.

7.2.12 ocaxpeHue (poKycupoBaHHbIM UOHHBIM ny4koM; OPUIT: Xumunyeckoe ocax-
AeHuve 13 rasosoin dasbl (7.2.3) ¢ npyMmeHeHUeM hoKyCUPOBAHHOIO NOTOKa MOHOB ANs
ocaXAeHNA MOMeKyn UCXoAHoro raszoobpasHoro Martepuana Ha 3afaHHbIX ydacTkax
NOBEPXHOCTU NOANOXKA.

cluster beam
coating

dip coating
electrodeposition;
electroplating

electroless
deposition

electro-spray

evaporation

focused
electron-beam
deposition

focusedion-beam
deposition;
FIB

MpumedaHue—OOUMN npumeHstoT, HANPUMEP, ANs OCAXAEHNS razoobpasHoro kapboxmna sonbtpama W(CO)g.
B BakyymHol kamepe nog Bo3AelicTBMEM MOHHOIO MyYka razoo6pasHbiii kapboHun Bornbgpama pasnaratoT Ha neTyqme u
HeneTy4me KOMMOHEHTbI; HENeTy4Min KOMMOHEHT, BOnbdpam, B pesynbTaTe XMMu4eckon agcopbuunm ocegaeT Ha Noanox-
Ky. OPUIT npUMEHSIOT Takke ANs OCaXAEeHUSA ApYrMX MeTaniM4ecknx martepuanos, Hanpumep nnatuhel. OcaXaeHHbIv
TakvMMm crnocobom MeTarnIMYeckmin MmaTepran MOXHO UCMONb30BaTh B Ka4eCTBE BPEMEHHOIO Crost A1 3aLMThl 06beKTa oT
paspyLualoLwero Bo3gencTBmnsi MOHHOro NyyKa.

7.2.13 MoneKynsapHo-ny4eBas anuTakcun: MNpoLecc NonyvyeHns MoHokpucTanmdec- molecular beam
KOW MAeHKV NyTem ncnapeHns 1 nocneayoLlero ocaxaeHnst aToMOB UM MONeKYN NCXoa-  epitaxy
Horo(blx) MaTepuana/maTepuanioB Ha MOHOKPUCTaNNIMYECKYHO MOAMOXKKY B YCIIOBUSX

BbICOKOTIO UIT CBEPXBbICOKOr O Bakyyma.

MMpumedvaHuns

1 CneunanbHoe oTBepcTME B 060pYA0BaAHUM ANS MOMNEKYNSIPHO-NYHEBON SNUTAKCUW, Yepesa KOTOPOe NPOMCXOaNT nepe-
HOC razoo6pa3Horo MCXo4HOro MaTepuarna us 30Hbl UICMapPeHKs B 30HY BbICOKOrO UMW CBEPXBbLICOKOIO BakyyMa, NpeaHasHa-
YeHO ANns POPMUPOBAHUS COOTBETCTBYIOMX MOMNEKYNSIPHBIX MYYKOB.

2 MeTtogom MOnekynspHo-ny4eBoi SNUTaKeUn, HaNpUMep UCnonb3ys apceHna nHaust INAs 1 NoanNoXKy U3 apcexnmaa ran-
nns GaAs, nony4aioT CTPYKTYpPbl pa3aMepoM B HaHoananasoHe (2.7).

3 Cwm. bubnuorpadwmio [13].

7.2.14

dusnyeckoe ocaxaeHue us razosomn casbl; POIP: Mpouecc HaHeCEHNSI NOKPLITUS
ncnapeHuem NCXoQHOro MaTtepuarna c nocrneyoLlei ero KoHaeHcauen Ha NoAnoxke B
YCNOBUSAX BaKyyma.

[MCO 2080, cTraTtba 2.12]

physical vapour
deposition;
PVD
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7.2.15 nocnownHoe ANeKTpocTaTuldecKoe ocaxaeHue NONUINEKTPONIUTOB: I'Ipou,ecc
nony4vyeHuna NOKpbITUA NyTeM nocrieqoBaTtesibHOro HaHeCeHUA Ha NOBEepPXHOCTb NOANOXKN
CNoeB NONMN3NEKTPONNTOB C NPOTUBOMNOJIOXKHBIMU 3HAKaMK 3NeKTpU4eCcKux 3apaaos.

7.2.16 TepMuU4ecKoe HanbineHue (HaHoTexHonoruu): MNMpouecc NoNy4eHUA NOKPLITUA U3
HaHovacTuy, (2.6) HanbINAEeMOoro MaTepuana, npu coyaapeHny KoTopbixX ¢ NOAMNOXKON Npo-
NCXOAUT UX COeAUHEHNE, C NPUMEHEHUEM MITa3MeHHON CTPYWU UMK B pe3ynbTaTte cropaHust
npuMecei HanblrIsieMoro MaTepuana.

7.2.17 ueHTpoGexHoe ocaxaeHue: MpoLecc nonyyeHUa NNeHKN ocaxaeHUem 13 Xua-
KOro UCXOAHOro MaTepuvana TBepAon AUCnepcHbId dasbl Ha BpaLlaloWyoca NOANOXKY
noa AenNCTBUEM LIeHTPOBEXKHbIX CUIl.

7.2.18 ocaxaeHue pacnbineHuem: NpoLecc nony4yeHUs NOKPbITUA U3 UCXOQHOIO XUA-
Koro matepwuarna, npeobpa3oBaHHOIo COMOM B a3p030Jib U HAHECEHHOMO Ha NOBEPXHOCTb
NoANOXKKN.

7.2.19 ocaxpaeHue HanbineHUeM: Pusnyeckoe ocaxaeHne n3 rasooin gasel (7.2.14) c
nNpUMeHeHWeM WUCTOYHMKA BbICOKOIHEPrUYHbIX YacTuu, 6oMGapanpylolwmx UCXOAHbIN
maTtepuan (MULLEHb), ANs NepeMeLLeHUs aTOMOB UCXOAQHOIo MaTepuana Ha noBEpPXHOCTb
MoANOXKKN.

7.2.20 nonumepusauua Ha noBepxHocTu: MNpoLecc nonyyeHUs NONMMEPHON NAEHKN
Ha MOBEPXHOCTU MOATIOXKKA U3 ra30BO UIK XKMAKON hasbl ICXOAHOTO MOHOMEpa.

polyelectrolyte
layer-by-layer;
LbL

thermal spray

spin coating

spray deposition

sputter deposition

surface
polymerization

7.3 TepMuHbI U onpeaeneHUA NOHATUA, OTHOCSILLMXCA K npoueccam TpaBneHusn

7.3.1 aHuzoTponHoe TpasneHue: MNpoLecc ynpaensaemoro yaaneHna noBepxXHOCTHOro
cnost MaTepuana ¢ NoAoXKKA, NPOUCXOASALLIA B BEPTUKANbHOM HanpasieHn1 co CKopoc-
Thi0 BblllIE, YEM B rOPU3OHTAlIbHOM HanpasneHuu.

7.3.2 Bou-TpaBneHue; naccusayuoHHoe mpaeneHue: Mpouecc ynpasnsaemoro yaane-
HSA NOBEPXHOCTHOTO COs MaTepuana ¢ NonoXK1 HEOAHOKPaTHLIM YepeaoBaHUeM LiK-
OB TpasneHus 1 naccusauum, obecneumsaownx popMUpoBaHne NOYTU BepTUKanbHbLIX
3MEeMEHTOB CTPYKTYpPbI 06beKTa.

7.3.3 xumu4yeckoe TpaBnieHue: lNpoLecc ynpaBnsaemMoro yaaneHusa noBepXHOCTHOro
cnosi Matepuana ¢ noAnoxXKu nod AencTBMeM XUMUYECKNX BELLeCTB.

anisotropic
etching

Bosch etching

chemical etching

MpumeyaHune— B npouecce XMMn4eckoro TpaBneHUst NPUMEHSIIOT Xuakne (KMAKOCTHOE TPaBNeHne) unm rasoo6-

pasHbie (cyxoe TpaBﬂeHMe) XMn4yeckue sellecTsea.

7.3.4 xMmu4eckoe WOHHO-NTy4eBO€ TpaBlieHUue: Mpouecc ynpaesnaemMoro yganeHusa
NOBEPXHOCTHOIO CIoA Matepuana c NoANTOXKN MyYKOM NOHOB XMMUYECKM aKTUBHOIo rasa.

7.3.5 KpuoreHHoe TpaBneHue: [pouecc ynpaBnsieMoro yganeHus NnoBepXHOCTHOMo
crosi Matepuarna ¢ NoAnoXKk1 NyTeM ee oxnaxaeHus go TemnepaTtypbl 163 K nnu Huxe,
npyu KOTOPOM BO3MOXHO (HOPMUPOBAHME MOYTU BEPTUKANbHbBIX SMIEMEHTOB CTPYKTYphI
obbekTa.

chemically
assisted
ion beam etching

cryogenic etching

MpumMedaHune— Temnepartypa 163 Kunu Huxe 3ameansaeT CKOPOCTb XMMUHECKUX peaKLUmWii B NpoLiecce TpaBreHus.
BombGapaupyoLme NOBEPXHOCTb MaTeprana NoHbl, BeloMBasi HacTuLbl C 3a4aHHbIX y4aCTKOB, OPMUPYIOT BEPTUKATbHbIE

arneMeHTbl CTPYKTYpbI 06bekTa.

7.3.6 kpuctannorpaduyeckoe TpaBneHue: [lpouecc yrpasnsieMoro yaaneHus
MOBEPXHOCTHOrO Crosi MaTepuana ¢ noaoXK1, MPOUCXOAALLNIA C pa3HO CKOPOCTLIO Mo
pasnu4HbIM KpUcTannorpadnyeckum HanpapneHUsM.

7.3.7 rnyb6okoe peaKTMBHOe WOHHOoe TpaBneHue; MPUT: MNpouecc aHWU3OTPOMNHOIo
Tpasnenus (7.3.1), NnpuMeHsieMbld 4NA NOAYYEHUS Ha MOANIOXKKE CTPYKTYP, 3NeMeHThI
KOTOPbIX UMEIOT 3afaHHOE COOTHOLLEHWE reoMeTPUYECKUX pasmMepos.

Tpumep — Omeepcmus U KaHa8KuU ¢ 8 epMUKaIbHbIMU CMEeHKaMu.

crystallographic
etching

deep reactive ion
etching;
DRIE

MpumedyaHue—K rmybokomy peakTMBHOMY MOHHOMY TPaBlieHnio OTHOCAT bolw-TpaBnexue (7.3.2) v kpuoreHHoe

TpaBneHue (7.3.5).

7.3.8 cyxoe o3soneHue: Bua xumnueckoro TpasneHus (7.3.3) ¢ npumeHeHnem rasoob-
pasHbIX XMMUYECK1X BELLECTB, B MPoLLecce KOTOPOro NPOUCXoAMUT NpeobpasosaHue aTe-
pvwana B obnacTti, noABepraeMoi TpasneHuto, B neTydyee yaansemoe coeguHeHue.

Mpumep — YOdaneHue ¢ nodnoxku wabnoHa u3 gpomopesucma ¢ NPpUMeHeHueM Kucropoda.
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7.3.9 cyxoe TpaBneHue: lpouecc ynpaBnsieMoro yaaneHusi NMoBEPXHOCTHOrO Crios
MaTepuana ¢ NognoXKnu ¢ NPUMEHeHneM YaCTUYHO MOHN3UPOBAHHBIX Fa30B.

7.3.10 TpaBneHue ¢poKycMpoBaHHbIM UOHHLIM ny4kom; TOWUM: Mpouecc ynpaensie-
MOro yaaneHnsa NoBepPXHOCTHOO Cnost MaTepuana ¢ NoAnN0XKU NOTOKOM MOHOB, CHOKYCU-
pOBaHHbIM Ha 3alaHHOM y4acTKe C MOMOLLbI0 CUCTEMBbI 3NEKTPOCTaTUHECKUX JTIUHS.

Mpumeuanunn

dry-etching

focused ion-beam
etching;
FIB

1 TpaeneHue oCywecTBAAIOT pacnbllieHneM maTepuarna ¢ 3a4aHHbIX y4aCTKOB MOAOXKM MOHHBIM NMy4YkoM. BoageiicTeysi
WNOHHBIM MY4YKOM Ha NOBEPXHOCTb NOAJIOKKM, MOXHO Nonyuntb penvedHoe nsobpaxenue. B npouecce TOUIM nonyqatot

n3obpaxeHus ¢ paspewerHvem ot 1 o 100 HM.
2 TOUIM oTHOCAT K BUAAM WOHHO-NTYYEBOI0 (hpe3epoBaHus.

7.3.11 TpaBneHue NNa3Moi BbICOKOW NNOTHOCTU: MnasmeHHoe TpasneHue (7.3.18)
NoToKoM MoHoB nroTHocTbio oT 1011 o 1012 non/cm3 ¢ npuMeHeHneM UCTOUHUKA MOHOB Ha
OCHOBE 3MEKTPOHHO-LIMKIOTPOHHOTO pe3oHaHca, refIMkoHOBOro MCTOMHUKA NIasMbl, Mar-
HETPOHA UITN UCTOYHUKA UHAYKTUBHO CBSI3aHHOM NIasMbl.

high-density
plasma etching

M pnmevyaHune — B 3aBucumocTu oT uenu npouecca ¢ NOMouWbio NNa3mMmbl OCYLWLECTBIIAIOT TPaBNeHne nnn ocaxge-
Hue. [Mognoxka B peakTope gomkHa 6bITb pacnonoxeHa CooTBETCTBEHHO OCYLLECTBIIAEMOMY NpoLeccy.

7.3.12 TpaBneHue UHAYKTUBHO cBsi3aHHOM nna3moin; TUCH: Mna3meHHoe TpasneHue
(7.3.18) c npuMeHeHneM NCTOYHUKA UHAYKTUBHO CBA3aHHOMW NNa3Mbl, B KOTOPOM MPOUCXO-
avT obpasoBaHue Nnasmbl BHYTPW pas3psiaHOA KaMmepbl, ropesiku UM MHOTo peakTopa npu
NPUMIOXKeHUU BbICOKOYACTOTHOIO NepeMeHHOro MarHuTHOro nons.

7.3.13 noHHo-nNy4YeBOe TpaBrieHUe; UOHHO-ITy4Yegoe ¢bpeseposaHue: lNpouecc ynpas-
naemoro yaaneHns noBepxHOCTHOrO Crosi Matepuana ¢ NoAN0XKN NOTOKOM MOHOB, Mony-
YEHHbIM C NMOMOLLIbHO UICTOYHUKA MTa3Mbl.

7.3.14 usotponHoe TpaBneHue: Npouecc ynpaBnsaemMoro yaaneHusi NoBepXHOCTHOro

inductive coupled
plasma;
ICP

ion beam etching;
ion beam milling

isotropic etching

crnoA MaTtepuana C noasioXKu, NPONCXoASALINIA C OAUHAKOBOW CKOPOCTbIO MO BCEM MNpoO-
CTpaHCTBEHHbIM HanpaBneHndaM.

7.3.15 nasepHasn abnsauyua: Mpouecc ynpasnsemoro yaAaneHua NoBepxXHOCTHOMo Crosd
MaTepnana ¢ NoA4NOXKA Na3epHbIM UMNYJTIbCOM.

laser ablation

MpwumedyaHune— JlazepHyto abnaumio NpUMeHsiioT anst HOPMUPOBaHUSI HEOAHOPOAHOCTEN pa3Mmepamu B HaHoAWA-
nasoHe (2.7) Ha NOBEPXHOCTM MaTepuana, NoKpbIBAIOLLETO NOATOXKKY.

7.3.16 TpaBneHue cBeTOBbIM U3ny4eHneMm; gpomoxumudeckoe mpasneHue: Npouecc light-assisted

yNpasnsieMoro yaaneHusi ToBEpXHOCTHOO Cosi MaTepuarna ¢ NoAnoXKA CBETOBbIM U3ny-  etching;
YeHnem. photochemical
etching

MpumeyaHune—MeTogom TpaBneHUs CBETOBbIM U3Ny4eHUeM o6pabaTbiBaloT CBETOUYBCTBUTENbHBIE MaTeprans
B CrieyumarnbHbIX YCIOBMSIX C MPYMEHEHNeM XrMmmuieckux BelectB. CTpykTypa u dhopma nornyyaemoro naobpaxeHusi 3aBu-
CSIT OT NpMMeHsieMoro WwabnoHa, Yyepesa KoTopbIi 06ny4aleT hoTOPE3nCT, NOKPLIBAOLLMIA NOANOXKY. [laHHbIN MeToA Npu-
MEHSIOT, HanpumMep, Ansi NonydYeHUsi TpebyemoW CTPYKTypbl MOBEPXHOCTU MOPUCTOrO KpemHusi, obnapaiowero
NIOMUHECLEHTHbIMU CBOWCTBaMM.

7.3.17 cdusnveckoe TpaBneHue; mpasneHue pacrnbineHuem: MNMpouecc ynpasnsemoro physical etching;
yaaneHus NnoBepxHOCTHOMO Crosi MaTepuana ¢ NoAnoXky NyTeMm ero pacnbinieHus nog sputter etching
OeAcTBNEeM KUHEeTUUEeCKON 3HeprumM MOHOB MHEPTHOIO rasa (Hanpumep, aproHa).

MpumedaHun e — dPuanueckoe TpaBNeHME OTHOCST K AaHU3OTPONHLIM M HEU3OMpaTernbHbLIM NPOLIECCaM TPaBIEHUs.

7.3.18 nna3mMeHHoe TpaBneHue: Cyxoe TpaBneHuwe (7.3.9) komnoHeHTamwu nnas- plasma etching
Mbl — UOHaMU U 3neKTpoHaM1, 0bpa3oBaHHBIMK B pe3yribTaTe 3fIeKTpUYEeCcKoro paspsaa
B ra3oBoW cpeae.

Mpumevanunn

1 KnoHsaTtuio «0GopyaoBaHue Arsi Nia3mMeHHOro TpaBneHusi» OTHOCSAT PeakTop C Na3moii U ABYMsi eMKOCTHbLIMU 911EKTPO-
AaMu, B KOTOPbIV NOMELWaloT MaTepuan, nognexalym TpaBneHuio.

2 B npouecce nna3meHHOro TpasreHns y4acTBYIOT pafuKarbl, 3MeKTPOHbI M MOHbI. Pagukarnsl BCTynaioT B XMMUYECKYI0
peakumio ¢ NOBEPXHOCTHbBIMM aTtomamu obpabaTbiBaeMoro marepuarna v yaarnsiioT NoBEPXHOCTHbIE CMOU B pe3yrnbTarte
o6pa3oBaHus NeTyHnxX NPOAYKTOB peakuun. INEKTPOHbI U MOHbI AKTUBUPYIOT 3Ty peakLmio, yBENMUMBas CKOPOCTb Tpaene-
HUSA.
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7.3.19 TpaBneHue no Tpekam usnydeHus: Mpouecc ynpasnsemMoro yaaneHus nosepx- radiation track
HOCTHOIC CNOs MaTepuarna ¢ NOASIOKKA XMMUYECKUMN BeLlecTBaMu Ans oopMmupoBaHua  etching

Y3KMX KaHanoB U3 cucTeMbl nop (TpekoB), 06pa3oBaHHbIX Nocne obnyyeHusa (6ombapau-

POBKMW) YacTULLaMUN UK TSHKENBIMA UOHaMM.

Mpumep — Mopucmeie nouMepkl, 8 KONMOPbIX y3KUe KaHabl o6pa3osaHbl npedeapumenbHbiM 0651y4YeHuUeM U
nocnedyroueli o6pabomkoli usbupamensHbiM pacmeopumernem.

7.3.20 peaKkTUBHOe uoHHoe TpaBrnieHue; PUT: MnasmeHHoe TpaBneHue (7.3.18) noto- reactive ion
KOM 3apsbKeHHBIX MOHOB NMa3Mbl, YCKOPEHHbIX OTpULaTesbHLIM NoTeHUManom Hanpsbke-  etching;
HUS,, BO3HMKAKOWWM B peaynbTaTe nojayM Ha anekTpod, Ha koTopoMm pasmeuleHa RIE
noAanoXkKa, BbICOKOYaCTOTHOIO HanpsXXeHNA OTHOCUTESTbHO U30JTMPOBAHHbLIX CTEHOK peak-

Topa.

MpumeyaHune— oTok 3apsHKEHHBIX MOHOB NNAa3Mbl FEHEPUPYIOT B CNELMarnbHbIX YCNOBUSIX (NPY 3a4aHHbIX 3HAYe-
HUSIX OaBMNEeHUs1 K HanpsiKeHHOCTU 3NIEKTPOMArHMTHOrO nonst). BoicokoaHeprnyHbie noHbl 6oMBapaupyloT NOBEPXHOCTL
marepuana nognoxku, a ceobogHble pagukansl BCTYNaoT B XMMUYECKYIO PEaKUMIO C MOBEPXHOCTHLIMM aTOMaMy MaTepua-
Na noasioxXKM, yaanssi noBepxXHOCTHbIe cnowu. o cpaBHEHMIO C XXMAKOCTHBLIM TpaBrneHuem (7.3.22), koTopoe OTHOCST K U30-
TponHbiM Npoueccam Tpaenenus, PUT noseonsieT ocywecTenAT yaaneHne marepuana ¢ noanoxku no pasnmyHbim
NPOCTPAHCTBEHHbLIM HANPaBNEHUsIM U C pa3HOW CKOPOCTLIO.

7.3.21 nsbuparenbHoe TpaBneHue: lNMpouecc ynpaBnaemMoro yaaneHus nosepxHoc- selective etching
THOrO CNos MaTepuana ¢ NoANoXKKU, NPOUCXOASLLUNIA C Pa3fIUHHON CKOPOCTLIO HA PasHbIX
yyacTkax MoBEePXHOCTU C PasfIMYHbIM XUMUYECKUM COCTaBOM.

lpumep — BodHbie pacmeopbi 100 8030elicmeueM 8bICOKOYacMOMHbIX 3/1IeKMPOMazHUMHbIX nosell ydansiom
€ nodnoxku okcud kpemHus SiO, u He ydansirom KpemHud.

7.3.22 xupakocTHoe TpaBneHue: MpoLecc ynpasnseMoro yaaneH1a nosepxHoctHoro wet etching
Crnosi MaTepuana ¢ NoAoxKK/ o ASACTBUEM XKUAKAX XUMUYECKUX BELLECTB.
7.4 TepMUHBbI U oNpeAeneHUs NOHATUIA, OTHOCALLMXCA K poLeccaM NeYaTu U HaHeCeHUsA

NOKpbLITUIA
7.4.1 TUcHeHue; umrpuHmuHe: Npouecc nonyyeHus penbedHoro n3obpaxeHus nytem embossing;
BAABNMBaHWs WabnoHa ¢ 3aAaHHbIM PUCYHKOM B cloll obpabaTbiBaeMoro matepuana. imprinting

7.4.2 chopmMupoBaHMe MHOFOCNOWHOW NNeHkU (HaHoTexHonorun): Mpouecc nonyye- multilayer film
HWs1 MHOrOCMOMHOM NNEeHK NyTem coeAnHeHNs BanbLOBKOW HECKOILKUX OTAENbHbIX MNe- Process

HOK Ha Moas1oxKKe.

7.4.3 ocaxaeHue HaHOBOMOKOH: NpoLecc NoNyYeHNs MOKPbLITUS UMN CTPYKTYpbl 06bek- nanofibre

Ta ocaxaeHWeM HaHOBOSOKOH (2.3) n3 pacTeopa Ha NOASIOXKKY MW ee 3adlaHHble y4acTku.  precipitation

7.4.4 HanbineHWe HaHouvacTuu: MNpouecc NoNyYeHUst NOKPLITUA U3 HaHovacTuy, (2.6), nanoparticle spray
npu coygapeHun KoTopbIX ¢ MNOASMOXKON NPONCXOANT UX coeauHeHne, ¢ NpUMeHeHnem coating
pacnbINseMoro pacTsopa, NasmMel, KNacTepHOro Nyyka Unmn ns Apyroro UCTOMHMKa HaHo-

yacTuu,.

16



Mpunoxenne A
(cnpaBouHoe)

FOCT P 56662—2015

Knaccmtmxauuﬂ npoueccoB CUHTe3a B 3aBUCUMOCTU OT NpUMEeHEeHUA UCXOAHbLIX HaHoOMaTepuanoB
uwnun HaH006'beKTOB, npuMeHsaeMbiX ANA NpoM3BoACTBa KOHEe4YHOM npoaykuuu

Ta6nwuua A1

Ipynna
npoLeccoB

Moarpynna
NpoLEeccoB

Mpouecc

Mpouecc ¢ npume-
HEeHUEeM HaHOOOb-
€eKTOB

Mpouecc HaHo-
CTPYKTYpUpOBa-
HUA Matepuana

dusnvec-
Koe ocaxpe-
HWe U3 rasoeomn
hasbl

XonogHoe rasoguMHamunyec-
KO€ HarblneHue

\l

OneKkTPOHHO-NyYeBOE MUCNa-
peHve

ONEeKTPONCKPOBOE OCaX-
JeHve

OneKkTpoucKpoBoe ocaxae-
HVe

Tepmyyeckoe pasnoxeHune
MHMPAKPACHBbIM N3NyYEHNEM

MnasmeHHoe
KUOKOro BelecTsa

pacnbineHne

Hanblnenwne

Beicywmeanue
TBa

BeLlec-

CybnvmaumoHHas cyLika

BbicywmBaHve
TBa

Belllec-

PacnbinutenbHas cywka

beictpoe paclmpenve
CBEPXKPUTUYECKUX PACTBOPOB

CyCneH3moHHOe TepMuyec-
KO€ HanblneHue

OneKkTpu4eckuii B3pbIB NpPOo-
BOJIOKM

Wcnapenne

R R N e A B

Xummnvyec-
Koe ocaxae-
HWe U3 rasoeomn
dasbl

ATOMHO-cnoeBoe
Hue (ACO)

ocaxae-

Xumnuyeckoe ocaxaeHune w3
raszoBowu ca3sbl (XOI'D)

Katanutnueckoe xumndec-
KOe oOcaXaeHue U3 ra3oBoKn
dasbl (KXOI' o)

OcaxgeHne B yCnosusix
BO3AENCTBUS NNamMeHu

3K30TEPMNUECKOE pasrioKe-
HNE XUAKOTO BELecTBa

OcaxgeHne B yCrnosusix
BO3AENCTBUSA NNamMeHu

Mna3meHHoe pacnbineHne

OcaxgeHne B yCrnoBusix
BO3AENCTBUSA NNamMeHu

Muponu3a asposons

OcaxgeHne B yCrnoBusix
BO3AENCTBUSA NNamMeHu

Tepmunueckoe pasnoxeHue
XWIKOIO BellecTBa

<. | 2l | <l | <l
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lpodormxeHue mabnuuyst A. 1

Mpouecc ¢ npume-

Mpouecc HaHo-

pynna Moarpynna
Mpouecc HEHWEM HaHOOOb- | CTPYKTYpUpoBa-
npoLeccoB npoLeccoB
eKToB HKA maTepuana
Xumuyec- padosnuTakeus ~
Koe  ocaxpe-

HWE U3 ra3oBon
asbl

Tepmurueckoe pasnoxeHne B
TpybyaTon neuu

\/

Tepmuueckoe pasnoxeHue
MHMPaKPaCHBIM U3NYyYeHUEM

Tepmuueckoe pacnblieHne
XKWUOKOro BeLecTBa

POpMUPOBaAHNE  HAHOBOMO-
KOH N0 MexaHuamy pocTta
«nap — XWAKOCTb — KpucTanmn»
(IMKK)

duanvec- Wctupanne ~ ~
Kue  MeToabl 3
CUHTE3a B XU NeKTponpsiasHne ~ ~
kol cpaze WHTepkansiumoHHast nonmme- J J
pusauums in-situ
HducneprmpoBaHne HaHoauc- N
NepCcHON CUCTEMBbI
JIuTbe KepamMn4ECcKon NeHTbI ~
Mokpoe namenb4eHune MoKpbIn nomon B LWapoOBOR N N
MenbHuLe
Xumunyec- KncnotHein rmaponus  uen- N
Kue  MeToabl Nono3sbl
CVHTE3a B Xui-
. OcaxgeHne HaHovacTuy, K3
koii hase N
pacTBopa
bbicTpas koHaeHcauusi He- N
OpraHuYeckux maTepuarnoB
CuHTes B obpaTtHbIX muuen- N N
nax
3orb-renb TEXHONOMSs! ~ ~
MaTpuyHbIA CUHTE3 ~
Metop Ctobepa ~ ~
dunanvec- MHTeHCUBHOE  nnacTtu- HenpepbiBHasi  o6paboTka
KMe  MeToabl | deckoe AedOpMUPOBaHME NnorocoBOro npokata MeTanna N
CUHTe3a B CABUIOM

TBEpAon hase

bnok-cononumepusauus

MpuBrBOYHas Gnok-cononu-
mMepusaums

bnok-cononumepusauus

bnok-cononumepusauus

bnok-cononumepusauus

HanocTpykTyprpoBaHue
6rok-cononuvepa

XonogHoe npeccoBaHue

P N R e

HenpepbiBHasi  o6paboTka
nonocoBOro MpokaTa MeTanna
CABWIOM
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Mpouecc ¢ npume-

Mpouecc HaHo-

pynna Moarpynna
Py Arpy Mpouecc HEHWEeM HaHOOOb- | CTPYKTYpUpOBa-
npoueccoB npoueccoB CKTOB LS MATE
puana
duanvec- PaccreknoBbiBaHue ~
Kue  MeToabl y
cUHTE3a B 3MenbyeHue ~
TBEpAoi hase BbICOKOCKOPOCTHAA — MWKPO- J
o6paboTka
WMoHHas umnnaHtaums A
NamenbueHune KpuorenHoe nameneyexHue ~
Cyxon nomon B LLIapOBON N
MernbHuLEe
MHorokpaTHas WTamMnoBKa ¢ N
Kpy4eHnem
OcaxgeHne B COOTBETCTBUM N N
C HaHoLWabnoHoM
CnekaHue ["opstiee npeccoBaHue ~

CnekaHune HaHo4YacTul,

OnekTpovmMnynbCcHOE nnas-
MEHHOE CrnekaHve

Xummnyec-
Kue  MeToabl
CUHTEe3a B
TBEpaon tase

OdvcneprupoBaHue IMyHbl B
KWMOKON NONUMEPHON MaTtpuue

AHoaHOEe okucrieHue metarn-
na

VHTepkanupoBaHue

ducneprmpoBaHve HaHoudac-
TUL B XWAKOW MONMMEPHOW maT-

pvue

CvHTes aByxdpasHbiX HaHO-
KOMIMO3WLUMOHHBIX MaTepuanos
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AanaBI/ITHbIVI YKasaTtenb TepMUHOB Ha PYCCKOM A3blKe

abnAauua nasepHas

apgcopbunsa

ACO

6nok-cononumepunsauma
6nok-cononumMepusauus NpMBUBOYHAsA
Bow-TpaBneHne

B3PbIB NPOBOJIOKMN 3NeKTPUYecKui
BbinapvBaHue

rMaponuns Lenntono3bl KNCNOTHbIA
rpacoanuntakcusa

rPUT

Oepusamus3ayus 6110K-CononuUMepoB
AvcneprupoBaHue rMWHbI B XXMAKON NONMMepPHOWN maTpule
AvcneprupoBaHne HAaHOAUCNEPCHOWN CUCTeMbl
AvcneprupoBaHne HAHOYaCTUL, B XXMAKOW NONMMEePHON maTpuue
3onb-renb TeXHonorus

M3roToBreHNe HAaHOTeXHONorn4yeckoe
namenb4yeHune

n3menbYyeHne KpUoreHHoe

MMNNaHTauusa NOHHas

UMIPUHMUH2

VMHTepKanupoBaHue

ucnapeHve

vcnapeHue 3neKTPOHHO-NyvYeBoe

ucTupaHmue

KOHOEeHcauus HeopraHM4YecKnx matepmanos 6bicTpas
KpucTannusaums KonmowgHas

KXOre

nutorpacuna

nutorpadmsa 6nok-cononnmepHas
nutorpadgus ectecTBeHHas

nutorpacdpmsa nHtepdepeHUMOHHAA
nutorpadns MOHHO-Ny4YeBast

nutorpadnsi NOHHO-NPOEKLNOHHAsA
nutorpadusa markas

nutorpacdpma HaHone4YaTHasA

numozpacpus onmuyeckas

nutorpadus onTU4YeckKana MMMepPCHUOHHasA
nutorpadmsa nnaameHHas

nuTorpacdusa peHTreHoBCKas

nunTorpadgus ¢ KONNONAHO-KPUCTANNIMYECKMM LWabnoHom
nuTorpadgmsa TpexmepHas

nutorpadns 3aneKTPoHHOo-Ny4eBas

NINTbe KepaMN4eCKOW JNIeHTbI

MaTepvan HaHOKOMMO3ULMOHHbLIN

MaTepuan HaHOCTPYKTYPUPOBaHHbLIN

meTop Ctobepa
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6.4.1

52
7.3.7
6.6.1
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6.5.6
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MUKpPOOO6paboTKa BbICOKOCKOPOCTHAA 6.5.7
MexaHU3M «10C0UHO20-1/TH0C-0CMPOBKOB020» POCMA II1EHKU 5.9
MexaHu3Mm pocTa nneHku CtpaHckoro-KpacraHoBa 5.9
MoandrumpoBaHe NOBEPXHOCTU NOHHO-Ny4YeBoe 53
HaHeCceHWe NOKPLITUA KITaCTePHbIM NMy4YKOM 7.2.5
HaHeceHWe NOKPbITUS MeTOA0M NOrPYKeHnsA 7.2.6
HAHOBOJIOKHO 2.3
HaHoAMana3oH 2.7
HaHOKOMMNO3UT 2.2
HaHonuTorpadmAa nepbeBas 7.1.6
HaHoOmaTepwan 24
HaAHOOOBLEKT 2.5
HaHOCTPYKTypMpoBaHue 6nok-cononnmepa 6.5.1.2
HAHOTUCHEHWe 7117
HaHOTpyOKa 2.9
HaHOTpyO6Ka yrnepogHas 2.1
HaHo4acTmua 2.6
HanbISIeHWe ra3ogMHaMn4yecKoe xonogHoe 6.1.1
HanbINeHne HaHo4YacTuL, 744
HanblIeHNe TepMnYecKoe 7.2.16
HanbINeHNe TepMnvecKoe CyCrneH3MoHHoe 6.1.6
HOrMrc 6.5.4
HMY 7.1.18
o6paboTka NONOCOBOro NpoKaTa MeTansna caBUrom HenpepbIBHaA 6.5.4
obpaboTKa cyb6TpakTMBHasA 7.1.26
o30neHune cyxoe 7.3.8
OKMCIeHMe MeTansna aHogHoe 6.6.2
ocaxaeHwe aTOMHO-CIIoeBoe 7.2.2
ocaxaeHwe BelecTB MOAYIMPOBaHHOE 5.7
ocaxaeHwe B COOTBETCTBMM C HAHOLWABNOHOM 6.5.11
ocaxaeHwe u3 razosomn drasbl hnanyeckoe 7.2.14
ocaxaeHwe N3 rasosom pasbl XMMNYECKoe 7.2.3
ocaxaeHwe u3 razoBon pasbl XMMNYECKOe KaTanuTuieckoe 724
ocaxaeHwe 13 rasoBomn ¢pasbl XMMMYECKOe C NPUMEHEeHMEeM CKaHUPYoLWero TYHHeNnbHOro MMKpockona 7.1.24
ocaxaeHwe NOHHO-CTUMYNMPOBaHHOE 7.1.12
ocaxaeHwe MeToAoM XMMNYECKOro BOCCTaHOBIEHNA 7.2.8
ocaXaeHne MHOrocrioMHoe 3.7
ocaxaeHwe HAaHOBOJIOKOH 7.4.3
ocaxaeHue HaHoOYaCTUL U3 pacTBopa 6.4.2
ocaXaeHwue HanbINIeHMeM 7.2.19
ocaxaeHwe pacnbifieHNeMm 7.2.18
ocaxaeHue hOoKyCUpOBaHHbLIM UOHHbLIM MY4YKOM 7.2.12
ocaxaeHue HPOKyCUPOBaHHbLIM ANIEKTPOHHbLIM MYYKOM 7.2.11
ocaxaeHwe LeHTpobexHoe 7.217
ocaxaeHwe aNeKTPONCKpoBoe 6.1.3.1
OCaKOEeHUE 2NIeKMPOIUMUYECKOE 7.2.7
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ocaXxgeHwe aneKTpocTaTuvecKkoe nocrnonHoe
ocaxxgeHwe arneKTpocTaTu4ecKoe NoNn3neKTPonnToB NOCONHOoe
ooun

0od3nn

nepeHoc nneHku JleHrmopa-bnogxeTr

nepeHoOC «KMNOBEPXHOCTb — NMNOBEPXHOCTbY»

neyaTtb agAVTMBHaA

nevYaTb MUKPOXNAOKOCTHAA

nevYaTb MUKPOKOHTaKTHasA

MKK

nuponus aspo3sons

nonvmMmepusaumna MHTepKanALNOHHas in-situ
nonMmMepu3almus Ha NOBEPXHOCTH

MOMOS B LLAPOBON MefNbHNLIE MOKpPbIN

NMOMON B LUaPOBOW MeNbHULE CyXOHn

npeccoBaHue ropsvee

npeccoBaHue XonogHoe

NPON3BOACTBO HAHOTEXHOMOIrMYecKoe

NPOM3BOACTBO HAHOTEXHOIOINMYECKOoe KCBePXy-BHU3»
NPOM3BOACTBO HAHOTEXHOMOINMYECKOoe KCHU3Y-BBepX»
npouecc HAHOTEXHOMNOIMYECKOro NPon3BoacTBa
pa3noxeHuve B TPy64YaTON NeyYn TepMmuiecKoe
pa3noXxeHne XUOKoro BellecTBa TepMmuieckoe
pa3noXxeHne XUOKoro BellecTBa 3K30TepMuveckoe
pa3noxeHne MH(paKpacHbIM N3ny4yeHnem TepMmuyeckKoe
pacnpepgeneHue B NOTOKE XNAKOCTH

pacnbineHve nna3meHHoe

pacnbineHne XUAKoro BelecTBa nna3meHHoe
paccTeknoBbiBaHWe

paclmpeHne cBepXKpPUTUYECKUX pacTBOPOB GhicTpoe
pvcoBaHWe C NOMOLLbLIO CKaHUPYHOLLero 30H4OBOro MUKpocKona
PUT

camocbopka

camocbopka MOHOCH oA

camoc6opka HanpaBneHHas

c6opka nepapxmyeckas

cbopka B MarHuTHOM none

c6opka B aneKTpocTaTM4ecKom none

cbopka HanpaBneHHas

c6opka cynpamoneKkynspHas

cbopka ¢ y4eTom hopMbl HaHOHACTHL,

CUHTe3 B 06paTHLIX MuLennax

CUHTe3 ABYX(pa3HbIX HAHOKOMIMO3MLMOHHbIX MaTepnanoB
CHUHTE3 MaTPUYHbIN

CUHMe3 meminamsbil

coocaxpgeHve
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4.2

6.2.1.2
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6.5.5

6.1.5
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7.3.20

3.11

5.8

3.5

4.3

4.4

4.1

34

4.6

4.5

6.4.4

6.6.4

6.4.6

6.4.6
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cnekaHue HaHo4YacTuL,
crnekaHve nrna3mMmeHHoe 3NeKTPoOUMNyrbCcHoe
CyLUKa Cy6nMMaLnoHHas

CyLIKa pacnbinuTenbHas

TUCHEHWe

TCN

TpaBneHWe aHN30TPOMHoe

TpaBrneHue XNAKOCTHOe

TpaBneHwue n3éuparenbHoe

TpaBneHue U30TPONHOe

TpaBneHWe MHAYKTUBHO CBSI3aHHOW Nna3mown
TpaBneHWe NOHHOEe peaKTUBHOe

TpaBneHWe NOHHO-NyYeBoe

TpaBneHWe UOHHO-NTyYeBoe XMMMNYecKoe
TpaBrneHWe NUOHHO-CTUMYTNNPOBaHHOE
TpaBneHue KpMoreHHoe

TpaBneHue Kpuctannorpaduyeckoe
mpasiieHuUe naccusaylioHHoe

TpaBneHue nNra3MeHHoe

TpaBneHue Naa3Mon BbICOKOW NMOTHOCTHU
TpaBrneHue No Tpekam U3ny4yeHus

mpasrieHue pacrbsiiieHuem

TpaBneHWe peakTUBHOe MOHHOe rmyb6okoe
TpaBneHWe CBeTOBbIM U3Ny4YeHUem

TpaBrneHue cyxoe

TpaBneHwe pnanyeckoe

TpaBneHue (hOKyCMPOBaAHHbIM UOHHBIM MYYKOM
mpasneHue homoxUMUYECKOe

TpaBneHWne XMMmnyeckoe

ToUMN

YHT

ory

dOro

t¢hopMmnpoBaHNE MHOFOCITONHOM NITEHKN
cdopmMrpoBaHMe HAHOBOMOKOH NO MeXaHW3My POCTa «Nap-XNAKOCTb-KpUCTanmm»
t¢opmupoBaHue nneHkn JleHrmiopa-bnogxeTr
c¢oTonutorpacpmna

¢oTonuTorpacms B rmyé6okom ynotpadmuonerte
c¢doTonntorpachms B akcTpeMmansHOM ynbTpacduoneTe
c¢oTonutorpacpma cbazokoHTpacTHaAA
ppe3eposaHue UOHHO-Ty4e80e
yHKLMOHANN3aLNA NOBEPXHOCTH

(IC)

XOoro

XOre CT™m

WTAaMNOBKa C KpyvYeHnemMm MHOrokpartHas
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7.3.9
7.3.17
7.3.10
7.3.16
7.3.3
7.3.10
2.1
7.1.5
7.2.14
7.4.2
6.2.4
54
7.1.20
7.1.5
7.1.8
7.1.21
7.3.13
3.12
7.1.8
7.2.3
7.1.24
6.5.10
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3neKTpoocaxaeHme 7.2.7
anekTponpageHne 6.3.1
anekTpopacnbineHne 7.2.9
3NUTaKCUA MONEKynsipHO-nyYeBas 7.2.13
3D-numoepacghus 7.1.1

And)aBUTHBIN yKa3aTellb TEPMUHOB Ha aHINIMACKOM fA3blKe

acid hydrolysis of cellulose 6.4.1
additive processing 7.1.2
adsorption 7.2.1
ALD 722
anisotropic etching 7.31
atomic layer deposition 7.2.2
block copolymer chemical derivatization 6.6.1
block copolymer lithography 7.1.3
block copolymer phase segregation 6.5.1.1
block copolymer templating 6.5.1.2
Bosch etching 7.3.2
bottom up nanomanufacturing 3.1
carbon nanotube 2.1
catalytic chemical vapour deposition 724
CCVD 724
chemical etching 7.3.3
chemical vapour deposition 7.2.3
chemically assisted ion beam etching 7.3.4
clay dispersion 6.5.2
cluster beam coating 7.2.5
CNT 2.1
co-deposition 3.2
cold gas dynamic spraying 6.1.1
cold pressing 6.5.3
colloidal crystal template lithography 714
colloidal crystallization 5.1
communition 3.3
conshearing continuous confined strip shearing 6.5.4
cryogenic etching 7.3.5
cryogenic milling 6.5.9.1
crystallographic etching 7.3.6
CVD 7.2.3
C282 6.54
deep reactive ion etching 7.3.7
deep ultraviolet lithography 7.1.5
devitrification 6.5.5
dip coating 7.2.6
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dip-pen nanolithography
directed assembly

directed self-assembly

DRIE

dry-ashing

dry ball milling

dry-etching

DUV

electron-beam evaporation
electron-beam lithography
electrochemical anodization
electrodeposition

electroless deposition
electroplating

electro-spark deposition
electrospinning

electro-spray

electrostatic driven assembly
embossing

EUV

evaporation

extreme ultraviolet lithography
FIB

FIB

FIB

fluidic alignment

focused electron-beam deposition
focused ion-beam deposition
focused ion-beam etching
focused ion-beam lithography
freeze drying

graphioepitaxy

grinding

hierarchical assembly
high-density plasma etching
high-speed micromachining
hot pressing

hot wall tubular reaction

ICP

immersion optics

imprinting

inductive coupled plasma
in-situ intercalative polymerization
intercalation

interference lithography

ion beam etching
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7.1.6
34
3.5
7.3.7
7.3.8
6.5.9.2
7.3.9
7.1.5
6.1.2
717
6.6.2
7.2.7
7.2.8
7.2.7
6.1.3.1
6.3.1
7.2.9
41
7.41
7.1.8
7.2.10
7.1.8
7.1.9
7.212
7.3.10
4.2
7.2.11
7.212
7.3.10
7.1.9
6.1.4.1
5.2
6.5.6
4.3
7.3.11
6.5.7
6.5.13.1
6.2.2
7.3.12
7.1.10
7.41
7.3.12
6.3.2
6.6.3
7.1.11

7.3.13
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ion beam milling

ion beam surface reconstruction
ion implantation

ion induced deposition

ion induced etching

ion projection lithography
isotropic etching
Langmuir-Blodgett film formation
Langmuir-Blodgett film transfer
laser ablation

layer-by-layer deposition
LbL

LbL deposition
light-assisted etching

liquid precursor combustion
lithography

magnetic driven assembly
micro-contact printing
microfluidic deposition
modulated elemental reacted method
molecular beam epitaxy
multilayer deposition
multilayer film process
multi-pass coin forging
nanocomposite
nano-embossing
nanofabrication

nanofibre

nanofibre precipitation
nano-imprint lithography
nanomanufacturing
nanomanufacturing process
nanomaterial

nano-object

nanoparticle

nanoparticle dispersion
nanoparticle precipitation
nanoparticle sintering
nanoparticle spray coating
nanoscale

nanostructured material
nanotemplated growth
nanotube

natural lithography

NIL

optical lithography
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7.3.13
5.3
6.5.8
7.1.12
7.1.13
7.1.14
7.3.14
54
55
7.3.15
5.6
7.2.15
5.6
7.3.16
6.2.1.1
3.6
44
7.1.15
7.1.16
5.7
7.213
3.7
74.2
6.5.10
2.2
7117
3.8
23
743
7.1.18
3.9
3.10
24
25
26
6.3.3
6.4.2
6.5.13.2
74.4
27
2.8
6.5.11
2.9
7.1.19
7.1.18
7.1.20



phase-contrast photolithography
photochemical etching
photolithography

photothermal synthesis

physical etching

physical vapour deposition
plasma etching

plasma spray

plasmonic lithography
polyelectrolyte layer-by-layer
polymer nanoparticle dispersion
prompt inorganic condensation
PVD

pyrogenesis

radiation track etching

reactive ion etching

reverse micelle process

RIE

SAM formation

scanning force probe writing
scanning tunneling microscope chemical vapour deposition
selective etching
self-assembled monolayer formation
self-assembly

shape-based assembly

soft lithography

sol-gel processing

solution precursor plasma spray
spark plasma sintering

spin coating

spray deposition

spray drying

sputter deposition

sputter etching

STM CVD

Stober process
Stranski-Krastanow growth
subtractive processing
supercritical expansion
supramolecular assembly
surface functionalization
surface polymerization
surface-to-surface transfer
surfactant templating
suspension combustion thermal spray
tape casting
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7.1.21
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4.5
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7.217
7.2.18
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7.3.17
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6.4.7
5.9
7.1.27
6.1.5
4.6
3.12
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4.7
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thermal spray

thermal spray pyrolysis
top-down nanomanufacturing
two-phase methods
vaporization
vapour-liquid-solid nanofibre synthesis
VLS

wet ball milling

wet etching

wire electric explosion

x-ray lithography

3D lithography

28

7.2.16
6.2.1.5
3.13
6.6.4
6.1.8
6.2.4
6.2.4
6.3.6
7.3.22
6.1.7
7.1.28
711



(11
[2]

3

[4

5

6]
(71

(8]
[9]

BSIPAS 135
ISO/TS 80004-6

ISO/TS 80004-3:2010

ISO/TS 80004-4:2011

ISO/TS 27687:2008

ISO/TS 80004-1:2010

1ISO 2080:2008

1ISO 19353

1ISO 11074:2005

[10] ISO 3252:1999
[11] 1SO 836:2001

[12] Appl.Phys. Lett. 1982, 41 pp. 377—379
[13] McGraw-Hill Dictionary of Scientific and Technical Terms, 6th ed. September 2002

FOCT P 56662—2015

Bu6nuorpadus

Terminology for nanofabrication (TepmuHonorus HaHonpon3eoacTBa)

Nanotechnologies — Vocabulary — Part 6: Nano-object characterization (HaHotex-
Honoruu. YacTb 6. XapaktepucTukn HaHOOGbEKTOB. TepMUHbI 1 onpeaeneHns)

Nanotechnologies — Vocabulary — Part 3: Carbon nano-objects (HaHoTexHonorum.
CroBapb. YacTb 3. YrnepogHble HaHOOObEKTbI)

Nanotechnologies — Vocabulary — Part 4: Nanostructured materials (HaHotexHono-
run. Cnosape. YacTte 4. MaTepmans! ¢ HAaHOCTPYKTYpPOI)

Nanotechnologies — Terminology and definitions for nano-objects — Nanoparticle,
nanofibre and nanoplate (HaHoTexHonorMu. TepMuHbl M onpeaeneHns HAHOOOLEKTOB.
Hanovactuua, HaHOBOMOKHO M HaHOMNNacTUHa)

Nanotechnologies — Vocabulary — Part 1: Core terms (HaHoTexHonoruu. CnoBapes.
YacTb 1. OCHOBHbIE TEPMUWHBI)

Metallic and otherinorganic coatings — Surface treatment, metallic and otherinorganic
coatings — Vocabulary (MeTtannuyeckue v gpyrme HeopraHudeckue nOKPbITUS.
MoeepxHocTHasi obpaboTka. CrnoBapb)

Safety of machinery — Fire prevention and protection (beaonacHoctb mawwmH. MNpepoT-
BpaLLeHKe NMoxapos 1 3aLyMTa OT HNX)

Soil quality — Vocabulary (Kauectso nousbl. CrioBapb)
Powder metallurgy — Vocabulary (MopoLkoBas metannyprusi. Cnosapb)
Terminology for refractories (Matepuans! orHeynopHble. TepMyHoOnomms)
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