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Mpepncnosue
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2 BHECEH TexHuyeckMm KOMUTETOM No cTaHgapTusaunm TK 441 «HaHoTexHonornm»
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BeepgeHune

Heob6xoaumocTb pa3paboTkM HacTOsLWero craHjapTa Bbl3BaHa WHTEHCWBHbLIM PasBUTUEM HayYHbIX
3HaHWn B 06/M1acTV  HAHOTEXHONOIMA M MNOSIBMIEHWEM  HOBbIX TEPMWUHOB,  OTHOCAWMXCA K
HaHOCTPYKIYpMpPOBaHHbLIM MaTepuasiam.

HaHoCTpyKTypvpoBaHHble MaTepuasibl UMEeT BHYTPEHHIO WIW MOBEPXHOCTHYIO HAHOCTPYKTYpPY.
HaHoo6bekTbl (MaTepuasibHble 00beKTbl, JIMHelHble pa3mepbl KOTOPbIX MO O4HOMY, ABYM WAW TpeMm
N3MEPEHUSAM Haxo4AaTCsA B HAHOAManasoHe) MOryT ObiTb HAHOCTPYKTYPUPOBAHHBIMU.

MaTepunan He cneflyeT OTHOCUTb K HAHOCTPYKTYPUPOBaHHbLIM MaTtepuasaM, 0CHOBbIBASACH /ILLIb Ha €ro
KPUCTa/I/IMYECKOM CTPOEHUN (Ha/IMYMN TPEXMEPHOTO PacrosioeHUsi aTOMOB WK MONeKys, (DOPMUPYHOLLMX
KpUCTannnyeckyto pelleTky; 6/AVXHEro aToMHOro nopsigka B amopdHoil wnu kBasvamopdoHOW hasax;
rpaHvy, 3epeH; rpaHuy, parMeHTOB BHYTPU 3epeH, pAucnokauuii u Ap.). MaTepuan OTHOCAT K
HaHOCTPYKTYpPMpPOBaHHbLIM MarepuasiaMm B TOM C/lyvyae, ec/iv npu onpegeneHnn ero rpaHyn1oMeTpuyeckoro
cocTaBa BbISIBIEHO CyllleCTBeHHOe npeobnafaHve 3epeH (HaHOKpUCTa/I0B). MyCTOT MM MOP C pasMmepamu
B HaHOAManasoHe. a TaKxe, ec/iM martepuas nosyyeH B npouecce ocaxeHus HaHOOObLEKTOB B TBEPAYIO
Marpuuy (cm. MCOAC 80004-1:2010. ctaTtba 2.4). Kpome TOro, no4vtu BCe MaTepuasbl WMET
NOBEPXHOCTN C MOPAOIOTMYECKON U XMMUYECKO HEOLHOPOAHOCTbIO B HaHoAnanasoHe. OAHaKO TO/bKO Te
mMatepuasbl, y KOTOPbIX NOBEPXHOCTU MpefHaMepeHHO MOAUMULMPOBaHbI UM TEKCTYPUMPOBaHbI C LEesbio
nosly4yeHnss MopdoNorMYecKon NAM XMMNYECKOn HEOAHOPOLHOCTU B HaHoAManalaoHe. cnepyeT OTHOCUTL K
HaHOCTPYKTYPUPOBAHHBIM.

BewecTtBa, KoTopble cofepxaT HaHOOObLEKTbI WM HAHOCTPYKTYPUpPOBaHHble MaTepuanbl, He
0653aTeNIbHO camy ABMATCA HAHOCTPYKTYPMPOBaHHBIMY MaTepyanamu.

B  HacTosAwem  cTaHgapTe  yCTaHOB/IEHbl  TEPMUHbI n  onpegeneHus naTM  BUAOB
HaHOCTPYKTYPUPOBaHHLIX MaTepuasios (PUCYHOK 1):

1) HaHOCTPYKTYPVPOBaHHbIA MOPOLLIOK;
2) HaHOKOMMO3MLMOHHBI MaTepuarn;
3) TBEpAas HaHOMeHa;

4) HaHOMOPUCTLIA MaTepuarn.

5) TeKyyas HaHogucnepcHas cuctemMa.

B HAcTOsILEM CTaHgapTe YCTaHOBMIEHbl TEPMMHLI U ONPeAefieHnst MOoABUAOB HEKOTOPbIX BUAOB
HaHOCTPYKTYPUPOBaHHbLIX MaTepuasos.

TepMuHbI U OMpefesieHusi, YCTaHOB/IEHHbIE B HACTOsLLEM CTaHAapTe, MOTyT He OXBaTbiBaTb BCe
CYLLEeCTBYIOLME HA CETOAHSILLIHWIA AeHb BUAbl U NOABUABI HAHOCTPYKTYPUPOBAHHbLIX MaTepuasioB. TePMUHbI
W onpefenieHns Ha AOMOSHWUTENbHble BUAbl U MNOABUAbLI HAHOCTPYKTYPUPOBAHHLIX MaTepuanoB 6yayT
BK/IOYEHbI B CTAHAAPT NpU €ro nocseyLlemM nepecmMoTpe.
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HaHOCTPYKTYpMpPOBaHHbIN
Marepuan

O6LWmne TeEPMUHDI:
- HAHOCTPYKTYPVPOBaHHbI
06bEKT;
- HaHoha3a,;
- Havomnopa;
- HaHoaucnepcHas
cucrtema;
- HaHoneHa

31 3.2 3.3 34 35
HaHOCTPYKTY HaHokomno- TBEpPAAs HaHOI'IOpMCTbIVI TeKky4dasa
pI/IpOBaHHbIVI 3N MOHHBIN HaHoONeHa mMartepuan HaHogucnepc-

nopoLwok mMaTtepunan Hada cuctema

PucyHok 1 - Bufbl HAQHOCTPYKTYPUPOBaHHbIX MaTeprUanos

HaHo0o6bBbeKTbl (MM KX arperatbl WKW arfioMepatbl) B HAHOMOPOLLKAX W B XWUAKUX HAHOAMCMEPCHbIX
cucTemMax pacrnosioXeHbl He cryyaiiHbiM obpa3om, a 06pasytoT 6AmxHUIA nopsagok (CTpykTypy). Bo MHOrmx
c/lyyasix B3aMMOAENCTBUE MOJIEKY/T XNAKOCTU (OCOBEHHO MOJIAPHBIX XUAKOCTER) U HAHOO6BEKTOB (MM MX
arperaToB WAM arfioMeparoB) MPOUCXOAWUT Ha WX MOBEPXHOCTU B TOHKOM MpUrpaHU4yHOM croe. Takum
06pa3oM, B XMAKOCTU 06pasyeTcsi «HAHOCTPYKTypa» U OHOPOAHOCTb CBOWCTB XWUAKOCTM U3MeHseTcs. 3To
MOXeT 6bITb BbIIB/IEHO C MOMOLLbI0 (PU3NKO-XMMUYECKNX N3MEPEHNIA.

Ecnun xungkan cpefa SBIseTCcs TONbKO POHOM, 1 0COBble B3aMMOCBA3N MexXAy COAepPXalnumMnuca B Hei
HaHOOOGbEKTaMM OTCYTCTBYIOT, TO Takue HaHOCYCneH3uu, npeacrasnsiolme coboil ckonneHne MHoXecTsa
HaHOOOBEKTOB.  HE  SIBMSIOTCA  HAHOCTPYKTYPMPOBaHHbIMKM  MaTepuanamu.  [103TOMy  TepMWH
«HaAHOCYCMNeH3nsi» 0603HaYaeT MPOMEXYTOUHYI0O 30HY MeXAy MNOHATUAMKU «HAHOCTPYKTYPUPOBAHHLIN
marepuan» W «maTepuan, COCTOSILMA U3 HAHOOGBLEKTOB». TEpMUH «HAHOCYCMEH3Ws» BK/IOYEH B
HaCTOALMIA cTaHAapT, Tak Kak 061acTb NPUMEHEHUS Takux MaTepuasnoB [OCTAaTOYHO O6WWMpHA, a eAnHas
TEPMUWHOMOIMS A8 UX ONUCAHUSI OTCYTCTBYET.
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HALULWOHA/NbHbBIW CTAHOAPT POCCUMNCKOW GELEPALMUMN

HAHOTEXHO/OI M

YacTb4
MaTtepuasbl HAHOCTPYKTYPUPOBAHHbIE.
TepMuUHbI 1 onpeaeneHuns

Nanotechnologies. Part4. Nanostructured materials. Terms and definitions

[ata BBegeHunsa - 2015-03-01

1 O6nactb NpyMeHeHUs

HacTtoswuini ctaHgapT siBNsieTcA 4acTbio cepum cTaHgaptoB WCO/TC 80004 wu ycTaHaBnuBaeT
TEPMUHbI 1 ONpejesieHNs NOHATUM B 061aCTU HAHOTEXHOMOTNIA, OTHOCALLMXCA K HAHOCTPYKTYPUPOBAHHbLIM
marepuanam.

HactoAwwmii cTaHfapT He pacnpocTpaHAaeTcsa Ha martepuasnbl, umerowme Ttonorpaduyeckve uam
KOMMO3MLMOHHbIE CBOICTBA B HaHoAvana3oHe, T. K. 3TOTO0 HEAOCTAaTOYHO A1 OTHeCeHus martepuana K
HaHOCTPYKTYPUPOBaHHbIM.

HactosAwwmin ctaHgapT npegHasHaveH Ans o6ecnevyeHns B3aMMONOHUMAHUA MexXy opraHusauusamu un
OTAe/bHbIMU CneuuanucTamn, ocyLLecTBAALWMMN CBOK AesATENbHOCTb B 06/1aCTU HAHOTEXHOOTWA.

2 OCHOBHblIE TEPMUHbI K onpeaeneHus

2.1

HaHoAuanasoH: [lnanasoH IMHERHbIX pa3MepoB NPUGAN3NTENBHO nanoscale
oT 180 100 Hm.

MpnmevaHusa

1 BepxHIO rpaHuLly 3TOro AvanasoHa NPUHATO cuuTaTb NPUONU3NTENbHOW. T. K. B OCHOBHOM YHUKa/lbHble
CBOICTBA HAHOOOHLEKTOB 3a Heli He NPOSBNAIOTCS.

2 HuxHee npegenbHoe 3HauyeHWe B 3TOM onpegeneHun (NpubausutensHo 1 HM) BBEAEHO A1S TOro, YTo6bI
UCKMOYNTL U3 PaCCMOTPEHUsi B KayecTBe HaHOOOBLEKTOB WM 3/IEMEHTOB HAHOCTPYKTYP OTAE/bHble artoMbl Wn
He6onbLUKe rpynnbl aTOMOB.

[MCOJNC 80004-1:2010. cTaTbs 2.1]

2.2

HAHOOGBLEKT: MaTepuanbHblii  06BLEKT, J/IMHElHble pasMepbl nano-object
KOTOPOro No OfHOMY, ABYM WX TPEM U3MEPEHUAM HaxoAAaTCcs B
HaHoAuanasoHe (2.1).

MpumeyvaHue - [aHHbIA TepMWH PaCNPOCTPAHAETCA Ha BCE [UCKPETHble OObEKTbl. JIMHEelHble
pa3Mepbl KOTOPbIX HAXOAATCS B HAHOAMANA30HE.

[MCOC 80004-1:2010. cTarbs 2.51

2.3
HaHoMaTepuan: TeBepabll WM XUAKUA MaTepuasn, MOMHOCTbIO nanomaterial
WM YACTUYHO COCTOALLMIA U3 CTPYKTYPHbIX 3/IEMEHTOB, pasmep KOTOpbIX
X0TA 6bl N0 OA4HOMY U3MEPEHMNIO HAaX0AMTCA B HaHoAnanasoHe (2.1).
MpumeuvaHue - HaHomatepuan sBASETCS OGLMM TEPMUHOM ANISi TakUX MOHSATUIA KaK «COBOKYMHOCTb

HaHOOOBLEKTOB)* (2.2) N -XHAHOCTPYKTYPUPOBAHHbIV maTtepuan» (2.11).
[MCOC 80004-1:2010. cTatba 2.4]

N3paHve ouymnansHoe
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24
HaHouyacTuua: HaHoo6beKT (2.2), NMHeliHble pa3Mmepbl KOTOPOro nanoparticle
Nno BCEM TPEM M3MEPEHNSIM HaxoAAaTCsa B HaHogmanasoHe (2.1).
MpumeuvaHune - EcM no ogHOMY WM [BYM W3MEPEHVSIM pasvepbl HaHOOGBLEKTA 3HAYUTENbHO

60sbLLe, YeM MO TPETbEMY M3MEPEHMIO (Kak Mpasuio, 6osee YemM B TpU pasa), TO BMECTO TepMMHA «HaHOYacTuLa»
MOXHO UCTO/b30BaTb TEPMUHBLI «HAHOBOJIOKHO» (2.5) Wnn «HaHonactuHay (2.6).
[NCO/TC 27687:2008. ctaTbs 4.1]

25
HaHOBO/IOKHO: HaHOO6bEKT (2.2), NUHeliHble pasMepbl KOTOPOro nanofibre
no AByM M3MEPEHUSIM HaXOAATCSH B HaHO4MA-
nasoHe (2.1), a no TpeTbeMy W3MEPEHUI 3HaUYUTENbHO
6onbue.
[MCO/TC 27687:2008, cTtaTbs 4.31

2.6

HaHonnacTuHa: HaHoob6betr (2.2), nuHelHble  pasmepsbl nanoplate
KOTOPOro No OHOMY U3MEPEHWI0 HaXoAATCA B HaHoAManasoHo (2.1), a
pasmepbl N0 ABYM APYrIM U3MEPEHUSAM 3HauYUTeNbHO 6onbLue.

MpumeuvaHnsa

1 HauMeHbLLWIA NIMHEViHBI pasMep - TOMLLMHA HaHOMNACTUHBI.

2 Pasmepbl Mo ABYM [PYrviM U3MEPEHWSIM 3HAUMTESIbHO 60/IbLUE U OT/IMYAKOTCS OT TO/LLWHLI 60/1ee YeM B TpU
pasa.

3 HanborbLuve NiMHeliHble pasMepbl MOryT HAXOAMTLCS BHE HaHOAVanasoHa.

[MCOITC 27687:2008, ctatbs 4.2)

2.7
arperat: COBOKYMHOCTb CW/IbHO CBSAI3aHHbIX MeXay co60i unm aggregate
CNAaBfIeHHbIX YacTul, o6las naowaab BHeLWHen NOBEePXHOCTU KOTOPO
MOXeT ObITb 3HAUNTE/IbHO MEHbLUE BbIYNC/IEHHOM CyMMapHON niolaan
NOBEPXHOCTU ee OTAEe/bHbIX KOMMNOHEHTOB.
MpumeyaHnsa
1 Cvinbl, yaepxusatoLLMe YacTulpbl B COCTaBe arperarta, sIBAAOTCA 60/1ee MPoyHbIMUA U 06YC/IOBIEHHBIMM,
Hanpymep, KOBaVIEHTHbIMU CBSA3AMW, WM 06pas0BaHHbIMM B pesyfibTare CrekaHWst Wi CIOKHOTO hM3MYecKoro
nepenieTeHns YacTuw, Apyr ¢ Apyrom.
2 Arperatbl Tawke HasblBalOT «BTOPWYHbIE YaCTULb», @ WX WCXOAHble COCTaB/stOLLME -  «MepBUYHbIE
YacTuLb.
(UCOITC 27687:2008, cTatbs 3.3)

2.8
arnomepaT: COBOKYMHOCTb C€nabo CBA3aHHbIX Me>edy CO6Ooi agglomerate
yacTul, WAM ux arperatoB WAM Tex W APYyrux, nnowafb BHELIHei
NOBEPXHOCTU KOTOPOW paBHa CymMme NnoLliageii BHELWHNX NOBEPXHOCTel
ee 0TAe/IbHbIX KOMMNOHEHTOB.
MpumeuvaHnsa
1 Cwnbl, cKpennsitolme arfioMepar B OfHO Lesioe, SBMAKTCA CnabbiMu 1 06YCIOB/IEHHBIMK, HaNpUMep,
cvnammn B3avmogeiicTeus BaH-aep-Baanbca uim npocTbiM n3MUECKM NepensieTeHMeM YacTuL, Apyr € APYroMm.
2 Arfiomepartbl Takke HasblBalOT «BTOPUYHbIE YacTULb», a WX WCXOAHble COCTaB/SIOLME Ha3blBaOT

«NePBUYHbIE YaCTULbD».
[MCOITC 27687:2008, cratbsa 321

29
HaHOCTPYKTypa: KoMnosuuusi U3 B3aMMOCBSI3aHHbIX COCTaBHbIX nanostructure
yacTeli pasfMuHbIX BELECTB, OAHA WIN HECKObKO U3 KOTOPbIX MMET
NHelHble pa3Mepbl B HaHOAManasoHe (2.1).
MpumeuyaHune - [paHuua MeXay COCTaBHbIMWA YacTIMU ONMPEAensieTCs rpaHvueli npekpalleHys
CBOICTB.
(NCO/TC 80004-1"010, cTaTbs 2.61

nanostructured
2.10 HaHOCTPYKTYPWPOBaHHbIA 06beKT: OOBLEKT, WMELLMIA
BHYTPEHHIO UV MOBEPXHOCTHYIO CTPYKTYPY B HaHoAunanasoHe (2.1).

2
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MpumeyaHune - ECAM BHeWH/We pasvepbl 0ObekTa HaxoAaTcs B HaHoAManasoHe, pekomeHayeTcs
NPUMEHSATb TEPMUH «HAHOO0ObeKT» (2.2).

2.11
HAHOCTPYKTYpUpPOBaHHbLI MaTepuan: Martepuan, vMeLwuii nanostructured
BHYTPEHHIO WM NOBEPXHOCTHYH HAHOCTPYKTYPY. material

MpumeyaHue - HacTosiuiee onpefeneHne He UCKIHOUYAET HANUMS Y HaHOO6beKTa (2.2) BHYyTPeHHel
WM NOBEPXHOCTHOW  CTPYKTypbl.  PeKoMeHAyeTCcs  MPUMEHSiTb  TEPMUH  «HAHOOOBLEKT» K 3/IEMEHTY
HaHOCTPYKTYPUPOBAHHOTO MaTepuana, ecnv ero fIMHeiHble pasMepbl N0 OAHOMY, ABYM WM TPEM W3MEPEHUSIM
HaxoAsTCca B HaHOAManasoHe.

[MCOITC 80004-1:2010. cTatba 2.7}

2.12 HaHocpasza: O6nacTte unu obnactu matepuana, IMHeERHbIE nanophase
pasmepbl KOTOPOW(bIX) MO OAHOMY, [ABYM WM TPEM U3MEpPeHusM
HaxogATca B HaHoAumanasoHe (2.1), u wumewwas(me) uyetkue
dusnyeckme MAM  XMMUYECKMe OTAnuYMa  OoT  Apyrux obnactei
matepuana.
MpumeuvaHune - HaHooGbekTbl (2.2), npeAcTaBnsowme coboli BKIOYEHUA B Apyroi dhase, obpasyoT
HaHodhasy.
nanopore
2.13 HaHonopa: onocTb, IMHEelHble pa3Mepbl KOTOPOR XOTs Obl
no OfHOMY M3MEPEHMNI0 HaXo4AaTCcsA B HaHoAmanasoHe (2.1).
MpumeyvyaHunn
1 dopma n cofepxaHue MosocTM MOryT 6biTb pas/MyHbl. MOHATUE MHaHOMopa» BKIOYAET B cebs MOHATUA
«MuKporopa» (nopa LUMPUHOW MeHee 2 HM), «Me3onopa» (nopa LupuHoi oT 2 go 50 HM) n «makponopa» (nopa
LnpuHoii 6onee 50 HM). Cm. MCO 15901-3:2007.
2 CoefiMHeHHble Mexay cob0li HaHOMopbl MOTYT NponyckaTh Yepes cebsi pa3/nyHble BellecTa (MPOHNLAEMOCTD).
nanodispersion
2.14 HaHopgucnepcHasa cuctema: Martepuan, cogepxaliuii
HaHOO6BbEeKTbl (2.2) WM HaHodasbl (2.12), AucneprupoBaHHble B
HenpepbiBHON hase.

2.15 HaHoneHa: MaTepuan c XWAKOW WM TBepAol OCHOBHOINA nanofoam
haszoin (maTpuueli), 3aNoIHEHHbI ra3oBoli hasoii.
NMpumeuaHune - HaHoneHa obnagaet HU3KOM MIOTHOCTBIO. HaHoneHa coaepxut

HaHOCTPYKTYpMpOBaHHY (2.10) maTpuuy, COCTOsALLYl, Hanpumep, M3 MOMOCTe M CTEHOK C pasmepamy B
HaHoguanasoHe (2.1). n/v rasosyto HaHoasy (2.12) U3 HaHopa3MepHbIX NY3bIPbKOB (3aKpbITas HAHOMNEHA).

3 TepMuHbl 1 onpeaeneHusi, OTHOcAULMecAa K Bugam W nogBugam
HAHOCTPYKTYPUPOBAHHbIX MaTepnasnoB

31 HaHOCTPYKTYpPUPOBAHHbI NOpPOLLOK: MopoLuok. nanostructured
cofepxalmii  HaHOCTPYKTYpPUPOBaHHbIE arnomepartbl (3.1.2), powder
HaHOCTPYKTypupoBaHHble arperatbl (3.1.1) wanm pgpyrne 4vactuupbl
HaHOCTPYKTYpMpOBaHHOro mMatepuana (2.11).

MpumeuyaHune - TepMUH «MOPOLUOK» O6GO3HAYAET COBOKYMHOCTb AMCKPETHbIX YacTul, pasmepoM MeHee 1
MM (cM. MCO 3252:1999. ctaTba 1001).

nanostructured
3.1.1 HaHOCTPYKTypuMpOBaHHbIi arperat: Arperat (2.7), aggregate
CchOpPMUPOBaHHbI/ U3 HAHOOGBLEKTOB (2.2).
MpumeyaHune - Barperatax HaHOOGbLEKTbI TPYAHOOTAEUMbI APYT OT Apyra.
nanostructured
3.1.2 HaHOCTpPYKTypMpOBaHHbI/ arnomepat: Arnomepart (2.8) agglomerate
HaHOO6BbEKTOB (2.2) unu arnomepaT HaHOCTPYKTYpPUpPOBaHHbIX (2.10)
arperatos (2.7).
3.1.3 HaHOCTpPYKTYypuUpoOBaHHas yacTtuua «s4po- nanostructured
o6onouka»: Yactuua, cocrosiwas u3 agpa gumametpom ot 1 o 100 HM core-shell
1 06onoukn (N1 o6on04ek) TonwmHo oT 140 100 HM. particle
MpumeuvaHue - EcnMy HaHOCTPYKTYpUPOEAHHOW YacTulbl «sAp0-060/04Ka» XOTS Gbl OAWH BHELUHWI
NIVHEHBIN pasmMmep HaxoanTcAa B HaHOAMana3oHe, pekoMeHAyeTCcAa NPpUMeHATb TepMUH «HAHOOOBEKT» (2.2).
3.1.4 HaHOCTpYyKTypupoBaHHasa kancyna: Kancyna c 060104koi nanostructured
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ToNwmHol oT 1 go 100 HM. npeAHa3HayeHHas ANs TOro, YTo6bl B Hee capsule
nomMewatb, yaepxuBaTb, NePEeHOCUTb UK BbICBOGOXAAaTb BELECTBO.
3.2 HAHOKOMMO3WLMOHHBIV MaTepuan; HaHOKOMNO3UT: TBepAoe nanocomposite

BELLEeCTBO, COCTosllee U3 ABYX WU 6onee pasfesieHHbIX das. u3
KOTOPbIX 0A4Ha Wan 6onee sBNSATCA HaHodaszamm (2.12).
MpumevaHunsn
1 HaHOKOMMNO3WT He COAEPXMT ras3oByt0 HaHO(asy. Ma30ByH HaHOMa3y COAEPKUT HAHOMOPUCTLIW MaTepuan

3.4).
G 2 Martepuas, HaHoghasa KOTOPOro NoslyyeHa To/IbKO METOAOM OCAXKAEHMS, HE SIBNSIETCS1 HAHOKOMMO3ULMOHHbIM.
polymer

3.21 HaHOKOMMO3WLMWOHHLIA  MaTopuan C MNOJIMMEPHOWA matrix nanocomposite
maTtpuuei; HaHOKOMMO3UT c nonnMepHoii maTpuLei:

HaHOKOMNO3MUMOHHBIA MaTepuan (3.2). cofepxawuii ogHy wnn
60/1ee OCHOBHYI0 MONIMMEpPHYtO thasy.

3.2.1.1 HaHOKOMMO3WLUMOHHbLIA MaTepuas ¢ NOJUMEPHON polymer clay
MaTpuuen, apmMuUpoOBaHHbIA T[NWHON; HAHOKOMMO3WT C MOSIMMEPHON nanocomposite
MaTpuLeil. apMUpOBaHHbIA rNUHO:HaHOKOMMNO3ULMOHHBI
Matepvan € nNoAUMeEpHOK  maTpuuein  (3.2.1), copepxalinii
HaHOCTPYKTYpUpoBaHHyto (2.10) chasy rvHbl.

3.2.2 HaHOKOMMNO3WLUWOHHBI MaTepuan € MeTalnyeckoi metal matrix
MaTpuuen; HaHOKOMMO3UT  C MeTasI/Inyeckomn MaTpuLei: nanocomposite
HaHOKOMMNO3ULMOHHBLIA MaTepuan (3.2), cogepxaliuii ogHy wnn
60/1ee OCHOBHY0 MeTanIM4yeckyto asy.

3.2.3 HaHOKOMMNO3WLWOHHbLIA MaTepuan C KepamMuyeckoi ceramic matrix
maTtpuuei; HaHOKOMMNO3uUT c KepamMuyeckoii mMaTtpuLei: nanocomposite
HaHOKOMMO3MLUNOHHbIV MaTepuan (3.2), cogepxawmin ofgHy wan
60/1ee OCHOBHYIO Kepamuueckyto asy.

3.3 TBOpPAas HaHoneHa: MaTtepvan C TBepAoil MaTpuuen, solid nanofoam
3ano/IHEHHbI ra3oBoli hasoii.

MpumeyaHune - HaHoneHa  o6nafaeT  Hu3Koli  MAOTHOCTbIO.  HaHoMmeHa  CoAepxuT

HaHOCTPYKTypMpoBaHHyto (2.10) maTtpully, COCTOSILLYlO, HampuMep, U3 MOJoCTell W CTEHOK C pasmepamMu B
HaHoguanasoHe (2.1). wwmln rasoByi0 HaHodasy (2.12) M3 HaHOpa3MepHbIX My3blpbKOB (3aKpbiTasi HaHoMeHa
(2.15)).
nanoporous
3.4 HaHomopucTbii  Matepuan: Tsepgpli MaTepyan c material
HaHonopamu (2.13).
MpumevaHnsa
1 HaHonopucTblii mMaTepuan moxeT o6nagaTb amopdHONM, KpUCTanInyeckol unm amoptHO-KpUCTanInyeckoin
CTPYKTYpPOIA.
2 OnpepgeneHus NoHATUI «TBepaas HaHoneHa» (3.3) (MaTepuas, 6onblas yacTb 06bEMA KOTOPOro 3aHsiTa
nopamu) 1N «HaHOMOPUCTbIA MaTepuast» (Matepuas, cofepxalinii HebobLLYI0 YacTb 3aKPbITbIX MOP) NEPEeCeKaloTCs.
fluid nanodispersion
3.5 Tekyyaa HaHogucnepcHaa cucTema: [eTeporeHHbli
martepuasn, coepxalinii HaHo06bekTbl (2.2) nnn HaHodasbl (2.12).
AncneprupoBaHHble B HEMPEPbIBHOW XNAKOW dase.

3.5.1 HaHocycneH3usa: Tekyyaa HaHoAMcnepcHas cucrtema nanosuspension
(3.5). copepxallas ancneprupoBaHHyto TBepayto asy.
n punmedyaHune - MoHaTna «HaHOCYyCneH3na» He cnegyet COOTHOCUTbL C  TepMOoAWHaMU4eCKum
paBHOBECUEM.

nano-emulsion
3.5.2 HaHoamynbcua: Tekyyas HaHogucnepcHaa cuctema
(3.5), cogepxawias ogHy unu 6onee xuakyro HaHodasy (2.12).

3.5.3 xuakas HaHoneHa: Tekyyas HaHoAucnepcHas cucrtema liquid nanofoam
(3.5). 3anonHeHHasn ra3oBoi HaHoason (2.12).
MpumeyaHue - HaHoneHa o6nafaeT HU3KOM NIOTHOCTbIO.
nano-aerosol
3.5.4 HaHOa3po30/b: Tekyyas HaHogucnepcHas cuctema (3.5)
€ raszoobpasHoil MaTpuueid, cogepxalias ogHy unu 6onee Xuakyw unm
TBEpAYIO HaHodasy (2.12) [Bknoyas HAHO06bEKTHI (2.2)].
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Aﬂq)aBMTHblﬁ yKasaTte/ib TepMUHOB Ha PYCCKOM A3blKe

oY1 (0] T=T - SRR
arfnomMepaTt HaHOCTPYKTYPUPOBaHHbI i .
BT PETAT - ttteetest ettt ettt b ettt bt e bt e et eb e R bkttt h ettt bt b ettt

arperaT HaHOCTPYKTYPUPOBAHHBIM ..ccueeuviiiiiiiriiiiiiiiniiees e
Kancyna HaHOCTPYKTYpupoBaHHas
mMaTepuan HaHOKOMMO3ULUOHHbIA

maTtepuan HaHOKOMMNO3ULMOHHbIN C KepaMnU4yeckolt MaTPULEN.......cccccueeen...
maTtepuan HaHOKOMMNO3ULWOHHbIM C MeTanInyeckon MaTpULENA......ccoee..
mMaTepuan HaHOKOMMNO3ULNOHHbIWA C NOMMEPHON MATPULEN ....cvvveveeneinne,
maTtepuan HaHOKOMMNO3ULMOHHbIA C NONIMMEPHOW MaTpuLeil, apMUPOBaHHbI i
rMUHOM

matepuan HaHONOpPMUCTbIN

mMaTepuan HaHOCTPYKTYPUPOBAHHDBIM...covcuireciireeieriireiesieeeine e
Lo EeT o To kLo Y T PP S PP PROUPRTTPPIOE
HAHOBOJTOKH O ...tttk sttt ettt bttt
HAHOMATMABOH c..vieueentesee sttt et eeee sttt st ese ettt besae et e eme e e st e s b e naesnesneeneenees
HaHOKOMMNO3UT

HaHOKOMMO3UT C KEPAMUYECKON MATPULLEM .....cuveiriniieireeirieeeeee st
HAHOKOMMO3UT C METAUTNUECKON MATPULEM . ....evereerieeeeeie et
HaHOKOMMO3WT C NOSIMMEPHON MATPULLE .....ecvvvieeeeiiceiiviiieierienns
HaHOKOMMNO3UT C NOIMMEPHOI MaTPULLE, apPMUPOBAHHBIA TAINHOM......c.ecveveeeee
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HBHOO O BEKT ...ttt
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HAHOMEHA KUK ¢c.vieveeitiiiisteseeiee ettt see bt sr ittt s bbb nn et st
HaHoneHa TBepAas .
HAHOMTACTUHA ¢+t teeeterie ettt ie e eie s st see st sb et sbe e ebe @ eseebentaaesnesenbeseebeabe e enn

La =12 o3 o o T- VSR
HaHOCTPYKTypa.. .
HAHOCYCTTEHBUS 1ottt ettt etttk nb ettt b ettt en et
HAHOM A3 ..ccueerieeenns

HaHovacTuua...

HaHO3MYyNbCUA

06BbEKT HAHOCTPYKTYPUPOBAHHBIM .eeviieniieisieieiiete s e
NOPOLLOK HAHOCTPYKTYPUPOBAHHbIIA..

CUCTEMA HAHOAUCTIOPCHAM . .cuveutiriiteenienieie e ste st eseeeeseeseeseeeneeseeseeneeneensesnessessessesnees
CUCTEMA HAHOANCMOPCHASA TEKYUHASM ueveuiitineeiiniereeiesteiesiesrere et saeesneseenennes

yactuua «s4po-060/10YKa» HAHOCTPYKTYPUpPOBAHHAS..

2.8
3.1.2
2.7
311
3.1.4
3.2
3.2.3
3.2.2
321

3211
34
211
354
25

21
3.2
3.2.3
3.2.2
321
3211
2.3

2.15
3.5.3
3.3
2.6
2.13
2.9
351
2.12
2.4
3.5.2
2.10



FOCT P 56085-2014 /ISO/TS 80004-4:2011

A]'I(baBI/ITHbIVI yKa3aTte/lb 3KBMBa/ZIEHTOB TEPMMNHOB Ha AHINMACKOM fA3blKe

AGGIOMETALE ..ot
Aggregate.....coveeveniieseneeienns
ceramic matrix nanocomposite
fluid NANOAISPEISION ..iciiiiiii s e
lIQUId NANOTOAM ..eiiiiiii e e

metal matrix nanocomposite.
NANO-AETOSO ittt
NANOCOMPOSITE .eitiiiiiiiitiet ettt bbbt be e eneeas
nanodispersion.....
NANO0-EMUISION  .oiitiiiiiie e e
nanofibre ........ .
NANOTOGIM Lo et
NANOM ALETIAI.c.ei ittt ettt et et
nano-object
NANOPAITICIE .t
NMANOPNASE .ot ottt
NANOPIALE it
NMANOPOTE ettt st et re e e e e e r e s se e n e r e e ene e
nanoporous material..
NMANOSCAIE ittt ettt ettt
NANOSTIUCTUTIE ..ttt ettt ettt eseeebeeteene s ene e b neene
nanostructured.........cccoeeuee.
nanostructured agglomMerate......ccce e iiiie i
nanostructured aggregate.....
NANOSIUCTUIEd CAPSUIE oo
nanostructured core-shell particle ...
nanostructured material
NANOSIUCTUIEd POWAET ..oiiiiiiiiiieit ettt
NANOSUSPENSION ettt ettt ettt ne e e seenreeneeaeas
polymer clay nanocomposite......
polymer matrix nanocomposite..
SOl NANOTOAM o e
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