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MNpepgnucnoBne

Llenn, OCHOBHbIE NMPUHLUWNBLI U OCHOBHOW NOPSAOK NpoBefeHUs paboT MO MEXrocyLapCTBEHHON CTaH-
AapTtmsauum yctaHosneHbl B FTOCT 1.0—2015 «MexrocygapcTBeHHas cuctema crtaHgaptusaunm. OCHOBHble
nonoxeHusa» n rOCT 1.2— 2015 «MexrocygapcTteBeHHasa cucrtema crtaHgaptmsauunun. CtaHgapTel Mexrocyaap-
CTBEHHble, NpaBuaa N peKoMeHgaLnm No MexrocyfapcTBeHHON cTaHfgapTulayum. Mpasuna pa3paboTku, Npu-
HATUA, OOGHOBNEHUSA N OTMEHbI»

CBefeHnAa o ctaHpgapTe

1 NOATOTOBJ/IEH depepanbHbiM rocyfapCTBEHHbIM YHUTAPHbIM NpeanpusatTnem «Bcepoccuiickuin Ha-
YUYHO-UccnepoBaTenbCKUA MHCTUTYT cTaHAapTM3auum n ceptudukaumm B mawmnmHoctpoeHun» (BHUMHMALL)
Ha OCHOBe COGCTBEHHOro mMepeBOAa Ha PYCCKMii A3blK 4OKYMEHTa, yKa3aHHOro B nyHkte 5

2 BHECEH MexrocypapCTBeHHbIM TEXHUYECKMM KOMUTETOM No cTaHgapTtulaunn MTK 441 «HaHoTex-
HOJTOTUU»

3 NMPUHAT MexrocygapCTBeHHbIM COBETOM MO cTaHgapTu3auumu, MeTponorun u ceptndukaynm (npo-
TOoKon OT 30 HoAGpsA 2017 r. Ne 52— 2017)

3a NpuHATME NPOrosiocoBasu:

KpaTKOB HanMeHOoBaHWe CTpaHbl Ko,q CTpaHbl Nno COKpaLIJ,EHHOB HanMeHoBaHMe HaunoHa/IbHOro
no MK (MCO 3166) 004—97 MK (MCO 3166) 004—97 opraHa no craHgapTusalum
Benapycb BY lFocctaHgapt Pecny6nukn bBenapycb
Knprususa KG Kbiprei3cTaHgapT
MongoBsa MD Monpgosa-CtaHgapT
Poccus RU PocctaHgapTt
Y36ekuctaH uz Y3ctaHgapTt
YkpaunHa UA MUWH3KOHOMpPas3BUTUA YKpauHbl

4 Tpukaszom PepepanbHOro areHTCTBA N0 TEXHUYECKOMY pPeryiMpoBaHuio U MeTposiorum ot 26 aekabps
2017 r. No 2093-cT MexrocygapcTBeHHblli cTaHgapT FOCT ISO/TS 80004-2—2017 BBegeH B AeiicTBUE B Ka-
yecTBe HauuoHanbHOro ctaHgapTa Poccuitckoin degepaynn ¢ 1 nona 2018 r.

5 HacTosawmnini cTaHgapT UAEHTUYEH MeXAyHapoAHOMY AOKYyMeHTY ISO/TS 80004-2:2015 «HaHOTEXHO-
nornn. Cnoeapb. YacTb 2. HaHoo6bekThi» («Nanotechnologies — Vocabulary— Part 2: Nano-objects», IDT).

MexayHapoaHbli AOKYMEHT pa3paboTaH TEXHMYECKMM KOMUTETOM Mo cTaHgaptusauyunm ISO/TC 229
«HaHOoTexHOoNnorMn» MexayHapoaHoO opraHmsauum no ctaHgaptusayum (1ISO).

HanmeHoBaHue HacToflWero craHgapTa M3MEHEHO OTHOCUTENIbHO HaMMEeHOBaHWA YKa3aHHOro Mexay-
HapoAHOro AOKYMeHTa ANnsa npuBeneHuna B cootBetctBue ¢ NOCT 1.5 (nogpasgen 3.6)

6 B3AMEH TOCT ISO/TS 27687—2014

NHdopmauuns 06 nsmeHeHMAX K HaCcTOAWEMY CTaHAapTy nyb/mkyeTca B eXerofHoM nHdgopmaum-
OHHOM YKasaTesne «HauuoHa/bHble CTaHAapThl», & TeKCT W3MEHEeHW/ W NonpaBOK — B eXeMeCAYHOM
MHPopMaLMOHHOM YKasaTesie «HaluunoHanbHble cCTaHaapThi». B cnyyae nepecMoTpa (3amMeHbl) UM OTMEHbI
HacTofAWero cTaHjapTa COOTBETCTBYWLWEe YyBeJoOM/eHne OyaeT Ony6b/MKoBaHO B eXeMeCAYHOM
MHPOPMAaLMOHHOM YyKasaTesne «HauuoHasibHble CcTaHfapThi». CooTBeTCTBYyWaa WHPopmalmsa,
yBeflOM/IeHNe N TEeKCThl pasMelalnTcsa Takke B MHPOPMALMOHHON cucTeme obLero nosb3oBaHus —
Ha othmumnanbHOM cainTe PegepanbHOro areHTCTBa M0 TEXHUYECKOMY PerynvpoBaHviio Y MeTPOorny B
ceTn NHTepHeT (Www.gost.ru)

© CtaHpgapTuHdgopm, 2018

B Poccuiickoil ®epepannm HacToAWNA cTaHfapT HE MOXeT 6biTb MOMTHOCTLIO WMAW YAaCTUYHO BOCNPOM3-
BefleH, TUpaXnpoBaH 1 pacnpocTpaHeH B KayecTBe ouunanbHOro nsgaunsa 6es paspelweHns PegepanbHoro
areHTcTBa MO TEXHUYECKOMY PErysiMpoBaHuio U MeTposornuu


https://meganorm.ru/mega_doc/norm/gost-r_gosudarstvennyj-standart/9/gost_r_25645_167-2022_natsionalnyy_standart_rossiyskoy.html

FOCT ISO/TS 80004-2—2017

CopnepxaHue

@ Ny o o L o1 = = I S OTS 1
2 OCHOBHble TEPMWUHbI N ONpeAenneHNs MOHATUNA, OTHOCALMNXCA K HAHOO O BEKTAM ..ocvvieeriiiiiieiiieereeesiee e 1
3 TepMuHbl 1 onpegeneHnsa NOHATUN, OTHOCALMXCA K YACTULAM U UX COBOKYMHOCTAM cocvveeiriieniieiesieeieeneeinene 1
4 TepMWUHbI N onpefesieHNa NOHATUNA, OTHOCALLMUXCH K HAHOOO BEKTAM .oooiuiiiiiiieiiieiiieiieeitiesieeeseeeseeesineesbeesaeeeseneas 2
MpunoxeHne A (cnpaBoyHoe) PekomMeHAaLMN MO ONPEeAESTEHNI0O PASMEPOB HACTUL . cocuieeriieeeeriieeeriieeeesnreeesnneens 5
MpunoxeHne B (cnpaBouyHoe) lononHuTeNbHble cBeAeHUA 06 arnomepartax, arperatax

N HACTULAX-KOMITOHEHTAX .uteiuteeuteeaureaauteaaueeaauteaasseaasseaasseasseaaseeassseasseeaaseesaseaaaseesabeaasseesabeessseessneesaneessneas 7
AnaBUTHbIN yKa3aTeNlb TEPMUHOB HA PYCCKOM 3Bl KE .oirueiruierietieiieerteesteetesseesteestesssesaeesseaneessesseesbeesneasnesbeesneenneennenas 8
AndaBUTHBIA yka3aTe/lb 9KBUBA/IEHTOB TEPMUHOB HA AHITTUACKOM  ABBIKE ..ooiueiiiiierieiaieeeieeesiieaieeesiee et e i 8

SR Ol Ao T o= W o1 < S SOPR STt 9



FOCT ISO/TS 80004-2—2017

BBepneHne

Mo pasnMYHbLIM MPOrHO3aM NpuknajHble HaHOTexXHonorum 6yayT BocTpeboBaHbl BO BCex chepax 4yeno-
BEYECKOW XM13HU. B ob6rnactm nHpopMaLMOHHO-KOMMYHUKALNOHHbIX TEXHO/IOTWIA, 34paBO0OXpPaHeHnmn, MalnHo-
CTPOEeHNN, MmaTepranoBefeHUN N HayKOeMKUX TEXHOOTMIA cywecTByeT noTpebHOCTb B o6ecnevyeHun cneyma-
NINCTOB MPOMBbILW/IEHHBIX U UCCNEe0BaTENbCKUX OpraHn3aunin HOPMaTUBHLIMU TEXHUYECKUMU UHCTPYMEHTaMM,
B TOM 4MC/ie COOTBETCTBYHOLW e TEpPMUHONOTMENR, COAENCTBYOWMNMY Pa3BUTUIO U MPUMEHEHUID HAHOTEXHOO-
rmii. Takke BaXHO, 4YTOObl opraHusaLuy, 3aHUMAalOLWMECH OXpPaHOW 340p0OBbA 4YesioBeKa W 3aluTol OoKpyXa-
lowen cpeabl, 66111 06ecneyeHbl AOCTYNHbIMU U HAAEXHbIMU CTaHAapTU30BaHHbLIMU MeToAamMu U3MepeHuii.

Ons o603HavyeHMs 06bEKTOB B 06/1aCTM HAHOTEXHONOMMI CneunannucTbl MPUMEHSAT HauMeHOBaHUA
CXOAHbIX N0 popMe 06BEKTOB Makpomupa M 06bEKTOB, BCTpevalLWwmnxcsa B NOBCEAHEBHOMN XU3HW, f06aBnAA
K TEPMUHY NPUCTaBKYy «HaHO-» (MPUCTaBKy «HaHO-» MPUMEHSAT B MexayHapogHoi cucteme eguuHuy (CU) n
o6o3HavatwT 10'9, Hanpumep, 1 HmM = 10'9 m). Takum o6pa3om, 6bI1 CHOPMYNNpPOBaAH TEPMUH «HaHoAMuana-
30H» (2.1) Ana o603HaYeHNA NHTepBasia 3HAYEHUN NNHENHbIX pasMepoB Npu6An3nTenbHo ot 1 40 100 HM.

C uenbio paspaboTkm efuHOlW TePMUHONOTMYECKOW CUCTEMbl C MepapxMyeckm B3aMMOCBSA3aHHbLIMU
TepMuMHaMun B 06/1acT HAHOTEXHONOMUI B HaCTOAWMWKA cTaHAapT, ABAAKLWMIACA YacTbio Cepunm cTaHfapToB
ISO/TS 80004, BKAOYEHbI TEPMUHbLI U ONpeAeneHnss MOHATUINA, OTHOCAWMUXCA K HaHOOGBbekTaM. TepMUHbI 1
onpepeneHnsa, yctTaHoB/IeHHble B HacTofAuWweM cTaHgapTe, npegHasHayeHbl A8 obecneyeHnMss B3aMMOMOHMU-
MaHUsA MeXAay opraHusauusamMu v oTAeNnbHbIMW cheunannctaMu, OCyLWecTBAAKWMMM CBOWO AeSATe/bHOCTb B
06/1aCTU HAHOTEXHOJ/OTUA.

O6beKTbl, Yy KOTOPbIX BHEWHWE pasmMepbl Mo O4HOMY, ABYM WX TPeM MU3MEPEHUAM HaxoAAaATCA B Ha-
HoAuanasoHe, MOryT MMeTb CBOMCTBA, Aefallme UX OCHOBHbIMU KOMMNOHEHTaMMu, yaydwarnwnmym gyHKLNo-
HaflbHble W 3KCNayaTalMOHHble XapakTepucTukn matepnanos n nsgennin. HaHoo6bekTbl (2.2) 06bIYHO UMET
CBOWNCTBA, OT/IMYHbIE OT CBOWCTB O06BEKTOB C pasmepamu, NpeBbliWalWmMMN HaHogManas3oH. K Takum cBOii-
CTBaM OTHOCAT HOBble CBOICTBA, NPOABAAOLWMECH TOBLKO Y HAHOOOBEKTOB, NepnognyYeckn nposasBnsawLLme-
cA cBOWCTBa MAM cBolicTBa, npeobpa3oBaHHble N3 CBONCTB 06bEKTOB C pasMepamMu, MpeBblW AWM HaHo-
AnanasoH.

Pa3mepbl 1 hopma HAHOO6BHEKTOB B/UAKT Ha UX CBOWCTBA, MO3TOMY ONuMcaHme POPMbl U U3MEPEHUE
pasmepoB HAHOO6BHEKTOB ABNATCHA BaXHbIMW 418 NPUMEHEHWS HaHoMaTepuanos. CBeJeHNUs O pasmepax u
hopmax HaHOOBGBHEKTOB A0/XHbl 6bITb NOAPOOGHO WM3/T0XKEHbl U3rOTOBUTENEM B CONPOBOANTENIbHOW AOKYMEH-
Tauunm.

Ha pucyHke 1 npepcTaB/ieHbl YC/IOBHble M306paxeHna hOpM TPeX OCHOBHbIX HAHOOOBLEKTOB, TEPMUHbI
nonpefeneHNs KOTOPbIX yCTAHOB/IEHbl B HACTOALWLeM cTaHaapTe.

a) HaHouacTuua b) HaHOBONOKHO c) HaHonnacTtuHa
(NMHeliHble pa3mepsbl (NMHeliHble pa3mepbl (nuHeliHble pa3mepbl
no TPem u3MepeHusM no ABYM W3MepeHusM no o4HOMY M3MepeHuto
HaxoAATCs B HaHOAManasoHe) HaxoAsTCA B HaHoAManasoHe) HaxoAATCcs B HaHoAuanasoHe)

PUCYyHOK 1 — YC/OBHble 1306paxeHusi (DOPM TPeX OCHOBHbIX HAHOOGLEKTOB,
TEPMUHBI 1 ONpeaeNieHns KOTOPbIX YCTAHOB/EHb! B HACTOALLEM CTaHAapTe

B cooTBeTCTBMM C BblleyKasaHHbIMU (popMamMun OCyLeCcTBNAIT KnaccuuunposaHne HaHOOOBbLEKTOB.
B HacToAwem cTaHfjapTe Takxe NpuBefeHbl TEPMUHbI U ONpeAesieHNss HAHOOGbLEKTOB, MMelLWnX Apyrue
dopmbl.

HaHOO6bekTbl, KPOME OCHOBHbIX XapakTepucTuk pasmepoB 1 hOpPMbI, UMEIOT 1 fpyrue xapakTepucTuku,
Hanpumep Mopgosornyeckoe CTPOEHWE, KPUCTANNNYECKYD CTPYKTYpPY M 0COGEHHOCTM NOBEPXHOCTU, KOTO-

\Y
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pble OKa3blBalT BAUAHUE Ha NPOABNEHNE HAHOOOBbEKTaMM pas3/IMYHbIX CBONCTB, TAKUX Kak MarHUTHble, ONTU-
yeckune, KaTannuTMyeckne n 31eKTPOHHbIe CBOWCTBA.

HekoTopble HAHOO6BHEKTbI MMEKT OAUH UM HECKOIbKO BHELWHUX NIMHEeRHbIX pa3mMepoB, NpeBblWatoLmnx
HaHoAvana3oH. Bcnepcrteume Hanuuma y obbekTa OA4HOTO WUAN HECKOJIbKUX BHELWHWX NWHEWHbIX pa3Mepos,
3HAYNTENbHO NpeBblIWAaWNX HaHoAManasoH, MOXeT BO3HUKHYTb 3aTpyjHeHue Nno BOMNPOCY OTHEeceHus Ta-
Koro o6bekTa kK HaHoO6bekTaM. Hanpumep, y yrnepofHblX HAHOTPYBOK A/IMHA MOXET AOCTUraTb HECKONbKUX
MWUNANMETPOB, HO B COOTBETCTBUM C ONpeAesieHneM, YCTaHOB/IEHHbIM B HacToAWeM cTaHgapTe, HaHOTPY6KK
OTHeceHbl kK HaHooO6bekTaM. OT pa3mMepoB N (POPM HAHOOOGBHEKTOB 3aBUCUT CTENEHb pUCKa UX BPeHOro BO3-
AeNCcTBUA Ha OpraHu3Mm 4Yyenoseka NpM NPOHUKHOBEHWM HAHOOOBHEKTOB Yepes AblXaTeflbHble NYyTU UAN APYTUMU
cnoco6amu.

B o6nactu ceinyynx matepuanoB UCMNOJb30BaHbl pasHoobpasHbie NoAXoAbl K UX KaacCcuduunpoBaHunio
M YCTAHOBNEHUIO TEPMUHOB M ONpefeneHunii, KoTopble Takke MOryT 6biTb NPUMEHEHbI N K HAHOOG6bekTaM. Ansa
0603HauYeHnss pasamepoB yacTuy (3.1) pasnuuHbiX pakyuii B NPOMbIWIEHHOCTU M Hay4HbIX Kpyrax cneuu-
anNCTbl NPUMEHSIOT Takue TEPMUHbI, KaK «KPYMHbIA», «MeNKuii» n «ynbTpaMenkuii». A3po30/bHble YacTulbl
U ynbTpamMesikue yvacTuubl CbIMy4YUMX MaTtepuasioB OTHOCAT K vacTuuam dgpakumn PMO, 1, To ecTb TBEpAbIM
yacTuuam, pasMep aspofMHaMMyeckoro gvameTpa KOTOpbIX cocTaBsiseT He 6onee 100 HM BKAKUYUTENBHO.
K menkum vactuuyam dpakynum PM2,5 0THOCAT yacTuubl, pasmMep aspogMHaMuyeckoro guamerpa KOTOpbIX
cocTaBnseT He 6onee 2,5 MKM BKAKUYUTENbHO, @ K KpyNnHbIM YacTuuam (dpakynm PM10) oTHOCAT YacTuubl,
pasmep aspoAMHaMMYECKOro AnameTpa KOTOpPbIX cocTaBnseT He 6onee 10 MKM BKAKOUYUTENIbHO. [JaHHble ana-
NasoHbl pasmMepoB 4YacTul, UCNOMb3YIOT B HOPMATUBHbIX AOKYMeEHTax A/19 OLEeHKU pucka, CBA3aHHOro ¢ Bpea-
HbIM BO3[elCTBMEM pas3/InyHbIX MaTepuasioB Ha OKpyxXawlylo cpegy v opraHusm yesoBeka, B TOM yncrie Be-
wecTs, o6pasyloLWmNXca Npu IKcnayaTaumMn 4OPOXHOro TpaHcnopTa, B pe3y/ibTaTte BbIGPOCOB NPOMbILWTEHHbIX
npeanpuATU, U3BEPXEHWUI BYNKAHOB, Nbl/IbHbIX 6Ypb MAN NpeAcTaBnAlLWUX cO60i annepreHbl NPUPOLHOro
NMPOUCXOXAEHNA, NEPEHOCUMbIE NO BO3AYXY, HANPUMeEpP NblbLy.

B HacToAwem craHgapTe TepMWUHbI M OonpefesieHns HaHoO6BLEeKTOB CHOPMY/IMPOBAHbLI C YYETOM WX
hopm 1 pasmepoB. HanmeHoBaHNA 1 onpefeneHns HEKOTOPbIX HAHOOOBEKTOB YUUTLIBAKT UX CTPYKTYpPY, MOP-
donornyeckoe cTpoeHne nnm yHKLMOHaNbHble XapakTepucTukn. HacTosAwmii ctaHgapT He pacnpocTpaHsa-
eTCs Ha MeToAbl U3MEepEeHWil, MpUMeHaeMble ANS onpeAesieHUs pasMepoB HAaHOOO6BLEKTOB M pacnpegeneHuns
UX NO pasmepam, a TakKe CBA3aHHble C AaHHbIMU XapakTepucTukamun nokasaTenu npenenbHo AONYCTUMbIX
KOHUEeHTpauuii, 3asucawne ot pasmepos, QOpMbl, MOPKOOTNYECKOTO CTPOEHUS U XapaKTepUCcTMK NOBepX-
HOCTM HAHOOOGBHEKTOB.

B HacToAwWwem cTaHfapTe TEPMWHbI WU ONpPefesieHns yCTaHOB/IEHbl C YYETOM MepapXmyeckux B3aummo-
CcBAA3eN MexAy MOHATUAMU. PparMeHT Mepapxmyeckoil B3auMMOCBA3W MOHATUA, OTHOCALWLMXCA K HAHOOGbEK-
Tam, npeacTaB/ieH Ha pUCyHke 2.

PucyHOK 2 — ®parMeHT Mepapxuyeckoii B3auMOCBA3N MOHATUIA, OTHOCALMXCSA K HAHOO6BbEKTaM

YCTaHOB/eHHble B HACTOSWEM CTaHAapTe TePMUHbI PACMOIOXEHbl B CUCTEMATU3UPOBAHHOM MoOpsAAkKe,
oTpaxalueM CUCTeMY MOHATUIA B 06/1aCTV HAHOTEXHOJOMWIA, OTHOCSALLYIOCS K HAHOOGBLEKTAM.
LN KaX[oro NoHATMA YCTAHOBMEH OAMH CTaHAAaPTM30BaHHbI TEPMUH.
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TEepPMUHbI-CUHOHUMbI NPUBEAEHbI B KAYECTBE CMNPaBOYHbIX AaHHbIX W HE ABNSAITCA CTaHAapTW30BaH-
HbIMU.

MpuBefeHHble onpeaeseHnss MOXHO NpU Heo6X04MMOCTM U3MEHSITb, BBOAA B HUX MPOU3BOJIbHbIE MpPU-
3HaKW, packpbiBas 3HAYE€HUA WCMNONb3YyeMbiX B HUX TEPMUHOB, yKa3biBass 06beKTbl, OTHOCSALWMECA K onpeje-
NIEHHOMY MOHATUI0. VI3MEHeHUs He AOJ/IKHbl HapywaTb 06bEM U COAepXaHWe NOHATUIA, onpefeneHHbIX B Ha-
cToslWweMm cTaHaapTe.

B cTaHfgapTe nNpuBefeHbl 3KBUBANEHTbl CTAHAAPTU30BAHHbLIX TEPMUHOB Ha aHINUIACKOM A3bIKe.

B cTaHpapTe npuBegeH andgaBUTHLIM ykasaTenb TEPMWHOB Ha PYCCKOM si3blke, a Takke and)aBWUTHbI
yKkasaTe/lb 3KBUBANIEHTOB TEPMUHOB Ha aHIIMIACKOM f3blKe.

CTaHfapTU30BaHHble TEPMUHbLI HaGpaHbl MOMYXUPHbLIM WPUETOM, UX KpaTkue POpMbl, NpeacTaB/eH-
Hble a66peBnaTypoii, U NHOA3bIYHbIE 3KBUBANEHTbl — CBET/IbIM, CUHOHWMbl — KYPCUBOM.

\
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ME)KFOCY,EI,APCTBEHHbIVI C T AAH O AP T
HAHOTEXHONOInMn
YacTb 2
HaHOOOBbEeKTHI.

TepMUHbI M onpeaeneHus

Nanotechnologies. Part 2. Nano-objects. Terms and definitions

Jata BBegeHua —2018—07—01

1 O6nactb NpUMeHeHus

HacTtoawunii ctaHgapT sBNseTcA 4yacTblo cepum ctaHgaptoB ISO/TS 80004 u yctaHaB/AMBaeT TEPMUHbLI
N onpefeneHnss NOHATWUIA, OTHOCALWMXCA K HAHOOGbekTaM. B npuaoxeHun A npuBefeHbl pekomMeHAauuu no
onpejeneHuo pasmMepoB YacTul, B NpuaoXeHun B — pgononHutenbHble cBegeHua o6 arnomepartax, arpera-
Tax u yactuuax-KOMMNOHeHTax.

2 OCHOBHble TEPMUHbI U onpeaeneHnst NOHATUIA, OTHOCALLIMXCS
K HaHOOObeKTam

21
HaHogwuanasoH: [uana3oH NWHeWHbIX pa3mepoB npubnusutensHo ot 1 Ao nanoscale
100 HmM.
MpumeuyaHne — YHUKaNbHble CBOWCTBA HAHOOOBLEKTOB NPOSABAITCA MPEUMYLLECTBEHHO B npejenax JaHHOro
AvanasoHa.

[ISO/TS 80004-1, cTaTtba 2.1]
2.2

HaHOOGBbEeKT: [uckpeTHasa 4YacTb mMaTepuana, SiMHeliHble pasMepbl KOTopoii No  nano-object
O0AHOMY, ABYM UMK TPEM M3MEpPEeHUsIM HaxoAaTcs B HaHoauanasoHe (2.1).

MpumeuyaHue — BHewHWe NMHeRHbIE pa3mepbl HAHOO6bLEKTA ONPeAensioT No TPEM U3MEPEHUSIM.

[ISO/TS 80004-1, cTaTtba 2.5]

3 TepMuHbI 1 onpeaeneHnst MOHSTMIA, OTHOCSLUMXCS K YacTuLaM U UX
COBOKYIMHOCTSIM

HaHOO6beKTbI, HANpMMEpP HaHOYaCTULbl, HAHOBOJ/IOKHA W HaHoNaacTUHbl (CM. pa3gen 4), 06bIYHO ob6pa-
3yHOTCS He Mo OTAENbHOCTU, a B BUAe (MHorga 60/blWoit) rpynnbl. Takue rpynnbl HAHOOG6bLEKTOB COCYLLECTBYHOT
6narofaps aHeprum B3ammogelicTeus. Jna onucaHns B3auMoAeNCTBUSE HAHOOOGBHEKTOB MPUMEHSIOT TEPMUHbI,
He CBsi3aHHble C MX (PU3NYECKMMU paszmepamu u chopmamu. B HacToswem pasgene npusefeHbl TEPMUHBI,
onucbliBalwLlW e B3aumMoaelicTBus HaAHOO6bEKTOB.

M3paHne oduumanbHoe
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3.1
yacTuua: Menbuailwas yacTb BellecTBa C onpefeneHHbIMU (PU3NYeckummn rpa- particle
HULamum.

MpumeyaHunsa

1 dusunyeckasn rpaHuLa MOXET Takxe ObITb ONMcaHa kak mexdasHas 06nacTb B3aMMmogeincTens (MHTepdelic).
2 YacTtuua MOXeT rnepemMeLlarbCca Kak eguHoe Lenoe.

3 HacToswwee onpegeneHne 4actmubl NPUMEHMMO K HAHOO6bekTam (2.2).

[ISO 26824:2013, cTtatbsa 1.1]
3.2

nepBuyHasa 4yactumua: McxopgHasa vactuya (3.1) ana opmumpoBaHusa arnomepa- primary particle
ToB (3.4), arperatoB (3.5) uwan ux cmecwu.

MpumeyaHunsa

1 YacTuubl-kOMNOHeHTbI (3.3) arfomMepartoB W arperaTtoB 06bI4HO SBASIOTCA arperatamu, HO MHOrA4a MOryT ObiTb OT-
HeceHbl K NepBUYHLIM YacTuLam.

2 Arnomepartbl 1 arperatbl OTHOCAT K BTOPUYHbLIM YacTuuam.

[ISO 26824:2013, cTtatbs 1.4]

3.3 yacTnya-kOMMNOHEeHT: Yactuua, ABnsdLanca HEOTbEMIEMON YacTblo 6onee constituent

KPYNHOU YyacTuubl. particle
MpumeyaHne — B CTPYKTYpY YacTULblI-KOMMNOHEHTA MOIYT BXOAWTb MEpPBUYHbIE YacTuubl (3.2) UM BTOPUYHbIE
yacTumubl.
3.4

arnomepat: COBOKYNHOCTb cna6o Wau cpefHe cBsA3aHHbIX MexAy cob60i yacTtuu, agglomerate

naowanb BHEWHEW NOBEPXHOCTU KOTOPOM paBHa cCymMMe niowageil BHEWHNX No-
BEpPXHOCTeli ee oTAe/IbHbIX KOMMNOHEHTOB.

MpumeyaHus

1 Cunbl, ckpennswLwme arnoMepar B 04HO Lenoe, ABASTCA cnabbiMu 1 06yCNOBEHHbIMU, HanpyMep, cuiaMmu B3auv-
MojencTema BaH-gep-Baanbca wav npoctbiM dM3nYeckuM nepensieTeHneM YacTtuu, gpyr ¢ Apyrom.

2 ArniomepaTbl TakKe Ha3blBalT «BTOPUYHbIE YacTULbI», a COCTaBAALWMNE UX UCXOAHbIE YaCTULbl Ha3biBaKOT «NepBuY-
Hble YacTuLbI».

[ISO 26824:2013, ctaTtba 1.2]
3.5

arperat: COBOKYNHOCTb CU/IbHO CBSI3aHHbIX MEXAY CO60M MM cniaBfeHHbIX Ya- aggregate
cTuy, obuiaa nnouwiafb BHELWHe# NMOBEPXHOCTW KOTOPO 3HAUMUTENbHO MeEHbLIE
CyMMbI nfou,aaeit NnoBepxHocTeli ee 0TAe/IbHbIX KOMMOHEHTOB.

MpunmeyaHunsa

1 Cwvnbl, yaepxvsawLe 4yacTulbl B cOCTaBe arperara, SBASATCA MPOYHLIMW U 0OYC/I0B/IEHBI, HANPUMEP KOBaJIEHT-
HbIMWU WM MOHHBLIMW CBA3SAMMW, UM 06pa3oBaHbl B pesysibTare CrekaHUs WM C0XHOINo IU3NYecKoro nepeneTeHus
yacTuy, Apyr ¢ 4pyrom, uam gpyrum cnocoobom ob6befuHEHUA NEePBUYHBIX YacTuL,.

2 ArperaTbl TaKXe Ha3blBalOT «BTOPUYHbIE HACTULIbI», & COCTaBAOLWME NX UCXOLHbIE YACTULLbI HA3bIBAIOT «MNepBUYHbIE
YyacTumubl».

[ISO 26824:2013, cTtatba 1.3, onpegeneHne TepMuHa U3MeHeHo]

4 TepMVHbI 1 onpeaesieHns NOHSITUIA, OTHOCSILLIMXCS K HAHOOGbEKTaM

4.1 TexXHW4Yeckuih HaHOO6beKT: HaHOOOGBbEKT (2.2), N3TOTOB/IEHHbIN AN KOHKPET- engineered
HOTO MPUMEHEeHUA nNn peanusauumn 3afaHHON PYHKLNN. nano-object
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MpumeyaHne — HaumeHoBaHue v onpefesieHne TEPMUHA U3NOXEHBI MO aHaNOrMMU C TEPMUHOM «TEXHUYECKNI Ha-
HOomMaTepuan» 1 ero onpegeneHneM, yctaHoBneHHosiMn B ISO/TS 80004-1, ctaTtba 2.8.

4.2 NpPoMbIWNEHHbIN HAHOO6BEKT: HaHO06BEKT (2.2), NnpeAHaAMEPEHHO U3TOTOB- manufactured
NIeHHbI € 3afaHHbIMK CBOWCTBAMU W/MNN COCTABOM. nano-object
MpumeyaHne — HaumeHOoBaHMe W onpegeneHve TePMUHA U3M0XKEHbI N0 aHaNormn ¢ TEPMUHOM «NPOMbILLIEHHbIV

HaHomaTepuan» 1 ero onpejenieHnem, yctaHoBneHHosiMn B ISO/TS 80004-1, ctaTtbs 2.9.

4.3 NO6GOYHBIN HaHOOOGBLEKT: HaHOo06bekT (2.2), HenpegHamepeHHO ob6pasyto- incidental
wmiica B xoge npouecca. nano-object

MpunmMmeyvaHunsa

1 HaumeHoBaHMe W onpefenieHne TepMUHA M3/M0XKEHbl N0 aHasorMm ¢ TEPMUHOM «MOGOYHBIA HaHoMaTepuaa» W ero
onpejeneHvem, yctaHoBneHHbiMn B ISO/TS 80004-1, ctaTtbsa 2.10.

2 K NOHATUIO «MPOLLECC» OTHOCAT TEXHOJIOTMYECKNe, BUOTEXHONOTMYECKNE U NHbIE NPOLECCHI.

4.4 HaHo4yacTuya: HaHoo6BbeKkT (2.2), NUHENHble pa3Mepbl KOTOPOro MO BCEM nanoparticle
TPeM M3MepeHNsAM HaxoAaTcs B HaHoguanasoHe (2.1), a pa3mepbl 4NVWH B Hanpas-

NIEHNN camMOi KOPOTKOMN M camMOW AINHHON M3 OCeil He MMENT CYL eCTBEHHbIX OT-

NYunid.

MpumeyaHne — Ecau no ogHOMY WM ABYM U3MEPEHUSIM pa3mMepbl HAHOOOGBbEKTa 3HauMTesNlbHO 6onblle, YeM Mo
TpeTbeMy n3MepeHuto (kak npaeunao, 6onee yem B TpU pasa), TO BMECTO TEPMUHA «HAHOYACTMLA» MOXHO UCMO/b30BaThb
TEPMUHbI «HAHOBOMIOKHO» (4.5) nnn «HaHonnactuHa» (4.6).

4.5 HaHOBOJIOKHO: HaH006bekT (2.2), NMHeliHble pa3mMepbl KOTOPOro No ABYM W3- nanofibre
MepeHUsM HaxoAsiTCs B HaHoamanasoHe (2.1), a No TpeTbeMy U3MEpPEHUI0 3HAYU-
TenbHO 60Nble.

MpumevaHnsa

1 Haunbonblwunii NNHENHbI pasmep MOXeT HaxoAUTbCS BHE HaHoAManasoHa.

2 [onyckaeTcs NPUMEHSATb TEPMUHbI CUHOHUMbI «HAHOUBPUINA» NN «HAHOHUTb.
3 CMm. 4.4, npumeyaHue.

4.6 HaHonsacTuHa: HaHoo6GbeKT (2.2), NMHeliHble pa3Mepbl KOTOPOro No O4HOMY nanoplate
M3MEpPEHNI0 HaxXOAsTCS B HaHoauanasoHe (2.1), a pa3mepbl No ABYM APYTUM W3-
MepeHUsM 3HauYuTeNbHO 6Goblue.

MpunmMmeyaHunsa
1 Hanbonbline fMHeiHble pasmepbl MOTYT HAXOA4MTbCA BHE HaHoAManasoHa.
2 CMm. 4.4, npumeyaHue.

4.7 HaHOCTepXeHb, HAHOMPYTOK: XXecTkoe CN/oWHOe HaHOBOJIOKHO (4.5). nanorod
4.8 HaHOTpy6ka: lNMonoe HaHOBONOKHO (4.5). nanotube
4.9 HaHonpoBoJsiOKa: HaHOBONOKHO (4.5), ABnAloLWLeecsa NPOBOAHUKOM WK NONY- nanowire

NMPOBOAHUKOM 3N1E€KTPUYECKOIo ToKa.

4.10
HaHoneHTa: HaHonnactuHa (4.6), y KOTOpPOW OAWH M3 HaMBGONbWWUX INHENHbIX nanoribbon,
pasMepoB CyL,eCTBEHHO MpeBbillaeT APYroi. nanotape
MpunmeyaHune — CMm. 4.4, npumeyaHue.

[ISO/TS 80004-3:2010, ctaTtba 2.10, onpegesieHne TepMUHa U3MEHEHO]

4.11 wHaHOoc(pepa, chepnyecknini HAaHOOOBEKT: HaHO06BEKT (2.2), MMer W nii wa- nanosphere
poob6pasHyto copmy.

MpunmeyaHune — [na HauMeHOBAHUA MOJbIX 61010rMYECKUX HAHOOOHLEKTOB NMPUMEHAKT TEPMUH «HaHOKancysa».
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4.12
HaHonykoBuua: HaHoyacTuya (4.4), obpasoBaHHaa HeCKONbKUMU chepononob- nano-onion
HbIMW KOHLEHTPUYEeCKMMN 060104KaMK.

[ISO/TS 80004-3:2010, ctatba 2.8]

4.13 HaHo4acTuya «agpo-ob6onovka»: HaHouactuua (4.4), coctoawasa u3s agpa core-shell
N OAHOI WNN HECKONbKMX 060M04YeK. nanoparticle

MpumeyaHus

1 TepMUH HAHOCTPYKTYpMpOBaHHas vacTtuua «sa4po-060104yka» yctaHoBseH B ISO/TS 80004-4.

2 Y HaHovacTuubl «a4p0-060/104Ka» HamMbONbLINA BHELIHWIA NMHENHbIA pasmep (BKAKYaloWMii pa3mepbl gnameTpa
a4pa v TOMWMHbI 060M104KM) HAXOAMTCA B HaHogmanasloHe (2.1). Y cdepunyeckux HaHovacTuy «sapo-060/104ka» Hau-
60NbWNM BHELIHWM NIMHERHBIM pa3mMepoM SBASETCH pasMep HapyXHoro gnametpa.

4.14

HaHOKOHYyc: HaHOBO/IOKHO (4.5) wnn HaHodacTuua (4.4), nmerolee KOHYCO- nanocone
obpasHy dopmy.

[ISO/TS 80004-3:2010, cTtatba 2.9]

4.15 HaHoKpucTann: HaHoo6bekT (2.2), UMeLWNii KpUcTannnyeckyr CTPYKTYypy. nanocrystal
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MpunoxeHue A
(cnpaBo4HOE)

PekoMeHpaumMmn no onpepeneHnto paamepoB yacTtul,

A.l O6wwe cBegeHus

Pa3mepbl yacTul, — OCHOBHas xapakTepucTuka MaTepuasioB C AUCMNEPCHbIM COCTaBOM. TOYHOCTb M3MepeHuii pas-
MEepOB YacTul, 3aBUCUT OT psga hakTopos.

A.1.1 OT60p n nogroToBka nNpob

MpOoMbILLIEHHbIE YACTULbl U YACTULbI NPUPOAHOIO NPOUCXOXAEHNS, HAXOAACL B COBOKYNHOCTU, NPeACcTaB/sAlT Co-
60li MmaTepuan ¢ AUCNepCHbIM COCTaBOM, A1 NPUMEHEHMSA KOTOPOro HEOBX0AMMO onpeaennTb Takue ero XxapakTepucTukm
Kak pacnpefesneHue yactuy no pasmepam, hopma yactuy, Mopgoaornyeckoe cTpoeHme 1 coctas. 15 NoayYeHns focTo-
BEPHbIX pe3ynbTaToB M3MepeHuii 4omxHa 6biTb 0ToOGpaHa npefcTaBuTesibHas npoba, cogepxalias Heobxo4MMoe Yncio
yactuy 4n1a onpefesieHnss COOTBETCTBYIOLMX XapakTepucTuk marepuana. MNpu otéope n nNofrotoske npob, BbINOJHEHUU
N3MepPEHUin cnepyeT yunTblBaTb, YTO Ha pe3y/ibTaTbl M3MEPEHUI OKa3blBAKOT BANSHUE YCI0BUA OKpyXawLlien cpedbl. Ha-
npumep, oTéop M NOArOTOBKY NPO6 OCYLLECTBNAIOT MyTEM OCaXAEHUSA YacTul, U3 XUAKON Wan ra3oBoi asbl Ha NOBEPX-
HOCTb MOAJ/I0XKM B OAHOWN cpefe, a U3MepeHns BbINOHAKT METOAOM 3/1EKTPOHHOW MUKPOCKONMK B Bakyyme. Takxke, cne-
AyeT yunTbiBaTb, 4YTO Npu nepemelleHmn npobbl U3 OAHON cpefbl B APYry0 MOTyT NMPOU30ATU U3MEHEHMUS XapakTepucTuk
UCMbITYEMOro MaTepuana, a noj Bo3feincTBMEM pasNNYHbIX cpef — HeobpaTMblie U3MEHEHUs ero oM3nNKo-XMMUYECKNX
cBOICTB. Hanpumep, nonyneTtyyve BelecTBa MOryT nepeiiTu B ra3oByto a3y, a nof Bo34eiNCTBMEM CABUIOBbLIX CU/ B MPO-
Liecce n3MepeHuii B comnsie kackagHoro MMnakTopa MoXeT Npou3oiTy paspyLleHne arioMepaToB YacTul,.

A.1.2 MeToabl n3mepeHuin n o6paboTka pely/bTaToB

PesynbTaTbl U3MEPEHUn pa3MepoB 4acTul, 3aBUCAT OT MeToAa, MPUMEHAEMOro AN onpefesieHns X xapakrepu-
CTVK WX NOoNydYeHus ns3obpaxeHuii. Pasmepbl YacTul, onpegenstoT O4HUM WU HECKONIbKUMU METOAAMWU, OCHOBAHHbLIMU
Ha onpegeneHHbIX U3NYEeCKX ABMEHUSAX, 3G EKTUBHOCTL N3MEPEHUI KOTOPbIX 3aBMCUT OT pa3MepoB UCMbITYEMbIX Ya-
ctuy,. Mpumepbl METOA0B M3MEPEHWUA XapakTepUCTUK HAHOOOBLEKTOB: onpefesieHne CKOpoCcTU ANMAY3UN B XUAKOCTH;
onpejeneHne 3n1eKkTpodopeTNHecKkon NOABMKHOCTM B ra3oBoli cpeje; onpegenieHve yaenbHol nnowagn noBepxXHOCTU
mMaTepuana metogom bpyHayapa, SmmeTta u Tennepa (Metogom B3T). B cooTBETCTBMM CO CBOMMU (PU3UYECKUMU U XUMU-
4YeCKMMM CBOMCTBAMW YacTuLbl BCTYNakT BO B3aMMOAENCTBME C OKpYyXatLeil cpenoi, noaToMy pesynbTaTbl USMepeHuii
pa3mepoB YacTuL, NosyYeHHble C MOMOLLBbI OAHOIO MeToAa, MOTyT OT/IMYAaTbCA OT pPe3y/bTaToB M3MEPEHUN, NOMYYEHHbIX
C MOMOLLbIO APYrOro MeToAa.

[ns onpegenexHns pasmMepoB YacTul, C OANHAKOBLIMW XapaKTepUCcTMKamMmn U CTPYKTYPO MPUMEHSIOT OAMH U TOT Xe
MeTo[, U3MepeHuii, HaMMeHOBaHWe KOTOPOro COOTBETCTBYET HaMMEHOBAHUIO U3MEPSEeMOI XapakTepucTuku. Hanpumep,
4N onpejeneHns XapakTepucTuK yNbTpamesikKux 4acTul, MCNONb3YKT Takoh Xe MeToh U3MepeHwi, YTo 1 ANA yYacTul,
C 9KBMBAJIEHTHbIM AnameTpoM MeHee 100 HM. Mpu onpefeneHMn 3KBMBANIEHTHOrO AMaMeTpa 4YacTul, C HEeU3BECTHbIMU
CTPYKTYPOR 1 (hopMOil cunTaloT, YTO CTPYKTypa 4YacTul, YC/I0BHO M3BECTHa, W YacTuua ssnsetcsa cdepunyeckon. C nomo-
Wb Npubopa MHEPLMOHHOIO TUNa onpeaensioT aspoinHaMUYeckuin guameTp YacTulbl, KOTOPbIA CUMTAlOT SKBUBASIEHT-
HbIM AVaMeTpOM, 1 BbIYMCASAIOT €ro Kak 4ss cchepnyeckon yacTuubl ¢ e UHUYHBIM YAeNbHbIM BECOM, VMelLw el CooTBeT-
CTBYIOLLYIO CKOPOCTb ocaxaeHusi. OfHaKo Takoi nMoAxog K MeTojam U3MepeHUil XxapakTepucTuk YacTul, MOXEeT NpUBECTH
K HeOoNyCTUMOMY NMPUMEHEHWNI0 TEPMUHA «yfNbTpaMesikas yactuua» B3aMeH TepMUHA «HaHovacTuua.

JononHutenbHasa CNOXHOCTb COCTOMT B TOM, YTO Aaxe NpU WMCNOMb30BaHWM KOHKPETHOro metoga Ans onpepge-
NleHNs O4HOM W TOWM e XapaKTepuUcTuku pesynbTar byaeT 3aBuceTb OT cnocoba o06paboTKM NOMyyYeHHOW MHopMaLn.
Hanpvmep, npumeHeHne pasnnyHbiX METOLO0B aHann3a n3obpaxeHnii 06bLEKTOB, NOy4YaeMblX C NOMOLLLI MUKpOCKona.
BbINONHAA aHann3 n3o6bpaXeHuii 04HOro M TOTO Xe WCNbITYeMOro Matepuana pas/iMyHbiMU MeTogamMu, nosyyalT cBeje-
HUA O MakCUMabHbIX U MUHUMasbHbIX INHEHbIX padmepax vactuy,. Mpu 3ToM cnegyeT yunTbiBaTb, YTO 3TW JIMHEHbIE
pasmepbl YacTuy, ABMAAIOTCA pa3HbIMK XapakTepucTukamu. MNpu onpegeneHny NMHeRHbIX pa3MepoB YacTuL, B NPOTOKONax
cnepyeT ykasblBaTb NPpUMEHsAeMble MeTo[, U3MepPeHUin 1 cnocob 06paboTkn NoyYeHHbIX pe3ynbTaToB [5].

Mpy onpegeneHun Takol xapakTepuCTUKUM Matepuana kak pacnpefesieHue yactuy no pasmepam crnegyet npume-
HATb cTaTUCTUYECKMe MeToAbl 06paboTKM pe3ynbTaToB M3MEpEeHUid, HanpumMep OLLEHKY CTaTUCTUYECKOro pacnpegeneHus
pesynbTatoB B psAfax M3MepeHuii ¢ onMcaHMemM CpefHMX W CTaHA4apTHbIX OTKIOHEeHWn. CTtaTtucTuyeckne meToAbl obpa-
60TKM pe3ynbTaToB U3MEpPEHWIA criedgyeT BblGMpaTb B COOTBETCTBUM C TPeGOBAHUSIMU, NPeAbABASEMbIMU K KOHKPETHOMY
MeTOoAy U3MepeHWUi.

Takylo XapakTepucTuKy MaTepuasa Kak KOHLUEHTpaLuus 4YacTuy onpefensoT OnTUYeckuMu meTogamu. CueTHyro
KOHLEeHTpauuio YacTul, onpeaensioT MeTo4omM C NpUMMEHEeHUEM ONTUYECKOro cyetTyuka vactuy. O6BbEMHYK KOHUEHTpa-
LUMI0 YacTuy, onpesensioT MeTofaMun ynbTpas3ByKOBOW CMEKTPOCKOMMM UM MeToAaMu, OCHOBAHHbIMU Ha UHTEHCMBHOCTU
paccesiHuA M3/yYeHUs, NpyY 3TOM XapakTep paccesiHWs 3aBUCUT OT COOTHOLIEHUS MeXAy AJ/IMHON BOJIHbl U3NTyYEHUs U
NINHelHbIMM pasmepamun YacTuy. B nporpammHoe obecneyeHne o060pyAoBaHus, NPUMEHAEMOro A5 06paboTKM pesysib-
TaToB U3MEpPEHWiA, cnepyeTt BK/IKOYaTb AaHHble 06 M3MepAeMOi xapakTepucTuke MaTepuana, TO eCTb yKasblBaTb Kakyto
KOHLeHTpauuio YacTul, HeobxoAnMOo onpeennTb — CUETHYIO UM 0ObEMHYHO.
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A.1.3 3akntoueHune

OnpegenexHve pasMepoB YacTuL, — CNOXHas npobnema, BO3HMKawLaa M3-3a Hanmuma 60/bLIOr0 YyMucna pasnny-
HbIX KOCBEHHbIX METOA0B U3MEPEHWUN, 4TO 3aTpyAHAET CpaBHEHMEe pe3ynbTaToB, NOyYEHHbIX B pasHbix nabopaTopusx,
NPUMEHSIOLWMX pas3nyHble MeToAbl U3MEPEHUn, OCOGEHHO Mpu OTCYTCTBUM 3Ta/IOHHbLIX 06pasuyoB. M3-3a onucaHHbIX
Bbllle Npo6aem Ansa 60MblMHCTBA METOLAO0B, NPUMEHSAEMbIX AN ONpefenieHnss pasmepoB YacTul, He MOXeT 6biTb o6e-
cneyeHa MeTposiorMyeckas npocnexnBaeMocTb pesybTaToB U3MepeHuii 4o eamHuubl CA.

PesynbTathl onpegeneHus pasMepoB YacTuy cnegyeT ukcupoBaTb B MPOTOKO/E BMECTE C NOAPO6HLIM OnMcaHnem
Mcnonb3yeMoro Metofa namepeHuin. O6nactb NPUMEHEHUSA AaHHbIX O pasMepax YacTul, maTepuana 3aBuCcuUT OT UCMOJb3Y-
eMOoro Metoga U3MepeHuid, HanpuMmep ANna ycTaHoBNeHUs TpeboBaHui K NPOAYKUUN WU onNpefenieHus CTeneHn BpeaHoro
BO3/€eNCTBUA Ha OpraHn3M 4yenoseka.

A.1.4 CsegeHuna o paboTax Mo cTaHAapTu3auum, NPoBOAUMbIX NPOPUIbHBIMU TEXHUYECKUMN KOMUTETAMU
MexayHapoaHoi opraHusauum no ctaHgaptmsauymmn (ISO)

B pamkax TexHuuyeckoro komuteTta ISO/TC 24 «Cuta, npocemBaHue v gpyrme mMeTtofbl onpefeneHus rpaHynome-
Tpuyeckoro coctaBa» nogkomuteTom SC 4 «OnpefeneHne xapakTepucTuk Yactuu» paspaboTaHbl MeXayHapoaHble CTaH-
AapTbl HA KOHKPETHblE METOAbl U3MepeHUlA, NPpUMeHseMble 418 onpeAesieHns XxapakTepucTuk 4acTul, U MexayHapoaHble
cTaH4apTbl, ycTaHaBMBalwLe TpeboBaHns K npeAcTaBNeHNo pe3yibTaToB U3MepPeHnid.

Pa3paboTky MexAyHapoAHbIX CTaHAapTOB B KOHKPETHbIX 06/1acTAX NPUMEHEHUs MatepuanoB C AUCNEPCHbIM CO-
CTaBOM B COOTBETCTBUM C 06/1aCTbi0 AeATENIbHOCTU OCYLecTBNAT nogkomuteT SC 2 «ATMocdepa pabounx mMecT» Tex-
Huyeckoro kommTeta ISO/TC 146 «KayecTBO Bo3gyxa» U TexHuuyeckuii komutet ISO/TC 209 «YucTble NnoOMeLWeHns 1 CBS-
3aHHble C HUMW KOHTPOpPYEMble cpeabl».

A.2 JononHuTesibHble TEPMUHbLI U onpeaeneHus NOHATUNA, HeO6XO,CI.I/IMbIe Ana NOHUMaHNA TeKCTa
HacToAllero ctraHgaprta

A.2.1 TepMUHbI 1 onpeaeneHns NOHATUIA, OTHOCALIMXCA K pasMepam vacTul,

TepMuHbI 1 onpeaeneHnst NOHATUN, OTHOCSLLMXCS K pasmepam 4acTul, YCTAHOB/MEHbI U B APYIUX MeXAyHapoaHbIX
cTaHgapTax ISO. Hike npuBeAeHbl TEPMUHBI 1 ONpeaenieHns NoHATUIA, Heo6XoAMMbIe 4151 MOHUMAaHUA TeKCTa HacTosluLe-
ro cTaHgapTa.

A.2.2

ynbTpamenkasa yactmua: Yactuuya (3.1) ¢ akBUBa/IEHTHbIM gnaMeTpom MeHee 0,1 MKMm. ultrafine
particle

MpumevaHnsa

1 MNpwn BbINOSHEHUW M3MEPEHU BONbLIMHCTBO HaHovacTul (4.4) n3-3a UX reoMmeTpuyecknx pasmepoB OTHOCAT K Y/ib-
Tpamenkum yactuuam.

2 Hanpuwmep, chepuyeckne yactuupl neHononuctupona gunametpom 100 HM OTHOCAT K HaHo4yacTuuam u ynbTpamen-
KM YyacTuuam K3-3a UX reoMeTpuyecknx pasmMeposB, Yy KOTOPbIX MOXHO ONpefenunTb TakMe XapakTepUCTUKM Kak 3KBK-
BasIeHTHbIN N aspofnHaMuyeckuin guameTpbl. Pa3mepbl 3KBUBAIEHTHbIX Y a3poAnHaMUYeCcKUX guamMeTpoB y NOPUCTbIX
4yacTul, MeHbLUE, YeM Y HEMOPUCTLIX YacTul,. MNOTHOCTL MaTepnasnos, COCTOALWMX N3 HEMOPUCTLIX YacTul, Bbille, Yem
y NONMCTMpOna, BCNEACTBME YEro pasmepbl 3KBUBANEHTHbLIX U a3pofMHaMNYECcKUX ANaMeTpoB Y HEMOPUCTbLIX YacTuL
6onbLue.

[ISO 14644-3:2005, ctatbs 3.2.12]

A.2.3
3KBMBAJIEHTHbIN gnamMeTp cdepuyeckoro obbekTa: [JuameTp cdepunyeckoro 06beKTa, equivalent
MMEILLEro Takme Xe nsnyeckne CBOWCTBa, YTO M M3MepseMas yactuua. spherical

diameter

MpunmeyaHusa

1 K dom3nueckum CBOWCTBAM 4acTuL, HaNpUMep OTHOCHAT CKOPOCTb OCAXKAEHMUs yacTul, UM pasMepbl YacTul, (06bem
¥ naowanb NoBEPXHOCTH), onpeaesieHHble No NPOEKUMSIM YacTuL, Nog MUKPOCKOMOM.

2 OKBMBAJ/IEHTHbI AYamMeTp OTHOCAT K (DU3MYECKUM CBOICTBAM 4YacTul, 1 0603HAYaloT COOTBETCTBYIOWMUM MHAEKCOM,
Hanpumep XS— 3KBUBA/IEHTHbLIN AvamMeTp, onpeaeneHHbli No 3HaYeHno NAoWaan NOBEPXHOCTH YaCTULbI, XV — 3KBU-
Ba/IEHTHbI AnameTp, onpeaesneHHblii no 3HaveHnto o6beMa yacTuupl.

[ISO 26824:2013, ctatbs 1.6]
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MpunnoxeHve B
(cnpaBo4HOE)

JononHuTenbHbIE CBefEeHNSA 06 arnomepartax, arperatax m ydyactmyax-kOMnoHeHTax

Ha pucyHke B.1 npvBefeHbl YC/NIOBHble U306paXeHUs OTAENbHOW YacTuubl U Y4acTUL-KOMMNOHEHTOB, 06pPa3yoLLnX
arperatbl 1 arfomeparbl.

1— arperart; 2 — arfiomepart; 3 — 4yacTuua-KOMMNOHEHT

PucyHok B.1 — YcnoBHble M306paxeHnsl OTAENbHOM YacTullbl U YacTUL-KOMMNOHEHTOB,
o6pasyloLmx arperatbl 1 arnomepaTtbl
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AndaBUTHbI yKasaTeslb TEPMUHOB Ha PYCCKOM Ssi3blke

arnomepart 3.4
arperar 35
anameTp chepmnyeckoro o6bLeKkTa 3KBUBaNIEHTHbIN A.2.3
HaHOBOJIOKHO 4.5
HaHoAuana3oH 21
HaHOKOHYC 4.14
HaHoKpucTtasnn 4.15
HaHo/eHTa 4.10
HaHoJ/1IyKOoBMLUa 4.12
HaHOOOBLEKT 2.2
HaHOOOGBEKT NOBOYHbIN 4.3
HaHOOOBEKT NPOMbILIAEHHbIN 4.2
HaHOOOBLEKT chepuyeckuii 411
HaHOOOBEKT TEXHNYECKN 4.1
HaHocdepa 411
HaHonacTMHa 4.6
HaHOMNpPOBOJIOKa 4.9
HaHOMPYy TOK 4.7
HaHOCTepXeHb 4.7
HaHOTpyOKa 4.8
HaHovacTuua 4.4
HaHo4acTMuya «s4p0-060/104Ka» 4.13
yacTtuua 31
yacTunua-KOMMOHEHT 3.3
yacTtuua nepsunyHas 3.2
yacTtuua ynbTpamesnikas A.2.2

AI'ICbaBI/ITHbII‘/JI YKa3aTe/lb 3KBUBaJIEHTOB TEPMMWHOB Ha AHTTNACKOM A3blKe

agglomerate 3.4
aggregate 35
constituent particle 3.3
core-shell nanoparticle 4.13
engineered nano-object 41
equivalent spherical diameter A.2.3
incidental nano-object 4.3
manufactured nano-object 4.2
nanocone 4.14
nanocrystal 4.15
nanofibre 4.5
nanoparticle 4.4
nanoplate 4.6
nanoribbon 4.10
nanorod 4.7
nanoscale 21
nanosphere 411
nanotape 4.10
nanotube 4.8
nanowire 4.9
nano-object 2.2
nano-onion 412
particle 31
primary particle 3.2
ultrafine particle A.2.2
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Bun6nuorpadus

Standard Terminology Relating B ob6nactn

HaHOTEXHO/0rnit)

Nanoparticles. Vocabulary (HaHouyacTuuybl. CrnoBapb)

Representation of results of particle size analysis — Part 1: Graphical representation/
Technical Corrigendum 1 (FpaHynomeTpuyecknii aHanus. MNMpeacraBneHne pesynbTaTos.
YacTb 1. I'paduueckoe npencrasneHne. TexHnyeckas nonpaska 1)

Representation of results of particle size analysis — Part 2: Calculation of average parti-
cle sizes/diameters and moments from particle size distributions (F'paHynomeTpuyeckuii
aHanus. lMpepactaBneHve pesynbTaroB. YacTb 2. PacuyeT cpefHUX pasMepos/anameTpos
4yacTuL, 1 MOMEHTOB N0 pacnpejesieHnio YyacTul, No pasmepam)

Representation of results of particle size analysis — Part 6: Descriptive and quantitative
representation of particle shape and morphology (FpaHynomeTpuyeckuini aHanus. Mpea-
cTaBfneHve pesynbtatoB. YacTb 6. OnucartesibHOE U KO/IMYECTBEHHOE MpejcTaBfieHne
oopMbl 1 MOPEIONOTNN YACTHULL)

Determination of the specific surface area of solids by gas adsorption — BET method
[OnpepeneHne yaenbHOM naowagn NoOBEPXHOCTUM TBEPAbIX Ten no agcopbumu rasa c
npumeHeHnem meTtoga BpyHkepa, Ommeta u Tennepa (BET-meTon)]

Ambient air — Determination of asbestos fibres — Indirect-transfer transmission electron
microscopy method (Bo3gyx okpyxawwmii. OnpegeneHne KOHUEHTpauum ac6ecToBbliX
BOJIOKOH. MeTo[, 3N1eKTPOHHOM MUKPOCKOMUU C HENPSMbIM NPOCBEYNBAHUEM)
Cleanrooms and associated controlled environments — Part 3: Test methods (Momewe-
HUS YUCTbIE U CBA3AHHbIE C HUMW KOHTpPOAupyemble cpefpbl. YacTb 3. MeToAbl UCMbITaHWnit)
Cleanrooms and associated controlled environments — Part 6: Vocabulary (MomeweHns
4nCTble U CBA3AHHbIE C HAMW KOHTpo/siMpyemble cpedbl. YacTb 6. Cnosapb)

Particle characterization of particulate systems — Vocabulary (Onpegenexue
XapakTepucTuK YacTul, cuctem makpodactuy. Cnosapb)

to Nanotechnology (TepmuHonorus

Workplace atmospheres — Ultrafine, nanoparticle and nano-structured aerosols — In-
halation exposure characterization and assessment (ATmMoctepbl Ha paboyem MmecTe.
OueHb Mefnkne aspo30/n, aspo30/Inm C HaHoYaCcTULaMU M HAHOCTPYKTYpoii. OnpegeneHve
XapakTepucTuK 1 oLeHKa BO3AelCTBMSA Npu BAbIXaHWUM)

Nanotechnologies — Vocabulary — Part 1: Core terms (HaHoTtexHonorun. Cnosapb.
YacTb 1. OCHOBHblE TEPMUHbI)

Nanotechnologies — Vocabulary — Part 3: Carbon nano-objects (HaHoTexHonoruun. Cno-
Bapb. YacTb 3. YrnepogHble HAaHOOOBEKTbI)

Nanotechnologies — Vocabulary — Part 4: Nanostructured materials (HaHoTexHonoruu.
Cnosapb. YacTb 4. Matepuasbl C HAHOCTPYKTYPOIA)

Kuchibhatla S.V.N.T. A.S. Karakoti, Debasis Bera, S. Seal: One dimensional nanostructured materials. Prog. Mater.
Sci. 2007, 52 pp. 699—913
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