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Mpepucnosue

Llenu v npuHumnbl ctaHgapTnsauun B Poccuiickoin ®eaepauuu ycTaHoBNEeHbl ®efepanbHbIM 3aKOHOM
0T 27 pekabps 2002 r. No 184-93 «O TeXHMYECKOM perynvpoBaHum», a npasuia NpUMMeHeHUss HaunoHaIbHbIX
cTtaHgapToB Poccuiickoin ®epepauun — FOCT P 1.0—2004 «CTtaHaapTusauus B Poccuiickoli ®epepayuu.
OCHOBHbIE NONOXEHUSA»

CBejeHusi o ctaHgapTte

1 PA3BPABOTAH ABTOHOMHOII HEKOMMEPYECKOW opraHusauueli «Hay4yHo-nuccnenoBaTebCkuii LEHTP
KOHTPO/A 1 AMarHoCTUKN TexHnyecknx cnucrtem» (AHO «HWL, KO») Ha ocHOBe COHGCTBEHHOr0 ayTeHTUYHOIO
nepeBoja Ha Pycckuii A3blK MeXAyHapoAHOro AOKYMEHTA, YKa3aHHOro B NyHkTe 4

2 BHECEH TexHnyeckum KomuteTom no ctaHgaptusauun TK 10 «MeHedXMeHT pucka»

3 YTBEPXJEH W BBEJEH B AENCTBWE [pukasom defepansHOro areHTCTBa Mo TEXHUYECKOMY
perynnpoBaHuio n metponoruu ot 8 gekabpsa 2011 r. No 752-cT

4 HacTosawmii ctaHgapT paspaboTaH ¢ y4eTOM OCHOBHbIX HOPMATMBHbIX MOMOXEHU MeXAyHapOoLHOro
pokymeHta WCO/TO 13121:2011 «HaHoTexHonoruu. [lpouecc OUEHKM pucka HaHoMaTtepuanos»
(ISO/TR 13121:2011 «Nanotechnologies — Nanomaterial Risk Evaluation Process»)

5 BBEJEH BIEPBbIE

MHdopmauua 06 M3MEHEHUSX K HACTOsILLEMY CTaHAapTy Ny6nkyeTCs B eXerofHo u3jaBaemMom
MHDOPMAaLMOHHOM yKasaTene «HalunoHabHble CTaH4apTbi». & TEKCT U3MEHEHUIi 1 NONpaBoK — B eXe-
MECsiUHO M3[aBaeMblX MH(POPMALMOHHBIX yKazaTensax «HauuoHanbHble cTaHgapThi». B ciyyae nepe-
CMOTpa (3aMeHbl) WM OTMeHbl HAcTOsLero cTraHapTa COOTBETCTBYyLlee yBeaoMmieHue 6GyaeT
ony6/IMKOBAHO B €XXEMEeCSYHO 134aBaeMoM MH(POPMALMOHHOM yKaszaTene «HaunoHasbHble CTaHAapTbi».
CooTBeTCTBYyLas MHpopMaLus, yBeoMeHne 1 TeKCTbl pasmMellaloTca Takke B UHPOPMaLMOHHO
cucTemMe 06LLero nonb3oBaHWs — Ha opMuUManbHOM caliTe ®efepanbHOro areH TCTBa N0 TeXHUYECKOMY
perynmpoBaHvio u MeTponorum B ceTu MHTepHeT

© CraHpapTuHgopMm. 2012

HacToswuii cTaHAapT He MOXEeT 6bITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXXMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe ohuLManbHOro nsganus 6es paspelleHns ®efepasbHOIO areHTCTBa Mo TEXHUYECKO-
MY perysimpoBaHuio 1 MeTposiorim
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BsepeHune

BHegpeHve HaHOMaTepnanoB N HAHOTEXHOJIOTUIA IBNAETCA UCTOYHUKOM NOTEHLMasbHbIX ONacHOCTEN.
Hanbonee 3Ha4NMbIMU N3 HUX SBASKOTCA ONACHOCTY 415 340P0BbS Ye/I0BEKA U OKpYXKatoLen cpefbl, CBA3aH-
Hble C MccnefoBaHUEM, M3roTOB/IEHWEM, MOCTaBKOW, MCMONb30BaHWEM W yTuusaunein HaHoMaTepuasnos.
Ana ycnewHol ngeHTMdurKaumm onacHocTeil Heo6xoAuMbl, nNpexae Bcero, adhekTMBHan opraHusauus
paboT no c6opy n 06paboTke MHhopmauumn 06 onacHoOCTSX, a Takke NPUMEHeHe MeToA40B MPUHATUA peLue-
HWIA B yCNIOBMAX HENOJTHOW MHChOpMaL MM UK BbICOKOW HeonpeAeieHHOCTY AaHHbIX. B HacToswem ctaHgapTe
N3/10eHbI 06LL e NPUHLUMBI UAEHTUMKAL MU ONacHOCTEl ANA opraHn3aLmii, 3aHUMaloLLMXCa uccnefoBaHu-
eM. N3roTOB/IEHNEeM, MOCTaBKOW, MCMOMNb30BaHWEM W YTUAM3aumein HaHomaTepmanos. 3TN NPUHLMALI MOTYT
6bITb a4anTNPOBaHbl K MAEHTUdVKALMY ONacHOCTEN HAHOCTPYKTYP M HaHOTEXHOoruiA B Lenom. NHdopma-
LMsi 06 oNacHOCTAX MOXET 6bITh NOsIe3HA B MpoLEecce Noc/eyoWwmnx nccnegoBanunii, coagaHnmm HoBbIX BUAOB
HaHOMPOAYKLUMM N HAHOMaTepuanoBs, pa3paboTke TEXHUYECKON AOKYMEHTALMN Ha 3TY NPOAYKLMIO.

CTaHpapT pa3paboTaH C y4eTOM OCHOBHbIX MOMOXEHWI MeXAyHapoaHoro AgokyMmeHTa NCO/TO 13121
«HaHoTexHonornu. NpoLecc OLeHKN prcka HaHoMaTepuasioB» B YacTu TpeboBaHUi K naeHTndmnkalmm onac-
HOCTell, CBSI3aHHbIX C HaHOMaTepvanaMu, HaHoNpoAyKuueli U HAaHOTEXHOMOTMSAMMU.

HacTosawuii ctTaHfapT npeAHasHavyeH Ana cneyuanncToB, 3aHMMaloLWmUXcsa nccnefoBaHnemM, N3rotos-
NIeHNeM. NpMMEeHeHeM 1 yTunmsaumneil HaHoMaTepuasnos, HAHOCTPYKTYP U HAHOTEeXHOoorwiA. Mpu Ncnonb3o-
BaHUM HacToslwero craHgapta wuaeHTUdUKauMio onacHocTeld [N KOHKPEeTHOro HaHomaTepuana,
HaHOCTPYKTYPbl UM HAHOTEXHONOMMW HEOBXOAMMO BbINOJHATL B COOTBETCTBUM C TPe6OBaHUSAMU HOPMAaTUB-
HO-MpaBoOBbIX akTOB Poccuiickoii ®epepauuu.
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HALULMWOHANBbHBLBINK CTAHOAPT POCCUNCKOMN GELEPALUMN

MEHEIXXMEHT PUCKA B HAHOVHAYCTPUA
MaeHTudkauma onacHocTel

Risk management in nanoindustry. Identification of hazards

Jata BBefeHus — 2012—12—01

1 O6nacTb NpUMeHeHus

HacToAwmin ctaHgapT ycTaHaB/MBaeT NpoLecchl MaeHTudmkauum onacHocTeli 1 o6MeHa nHgopmavmeit
npu paspaboTke 1 UCNOb30BaHNVM HaHOMaTepuanos. Moaxos K naeHTuukaLy onacHoCTel, NPUHATBIR B
HacTosILLeM CTaHAapTe, He SIBNAETCA YHUBEPCa/bHbIM. [py 3TOM B cTaHAapTe caesaH akLeHT Ha 0co6eHHOocC-
TV 3aja4 M Npo6aeM HaHOUHAYCTPMK. B HacTosiLeM cTaHAapTe NpuBeAEeHO PyKOBOACTBO Mo paboTe ¢ nHdop-
mMaumeii. Heo6xoaMMoli ANA ycnewHon naeHTuukaLmMm onacHocTe, a Takke pekomeHaaumm no cnoco6am
pa6oTbl B YC/IOBUSIX HEMOJSIHOW MHpOpMaLMn unu HeonpegeneHHocTn. Kpome Toro, Hactosiwmii ctaHgapT
COAEPXNT cnocobbl akTyanusauuy NPUHATLIX NPeAnonoXeHuli, pelleHnii 1 MeTooB No Mepe BO3HUKHOBEHUS!
1 MOSly4yeHunsl HOBOW MHOpMaLMK, a Takke MeToAbl 06MeHa UHdopMaLMel ¢ NpUYacTHbIMU CTOPOHaMU 1
[OBEeLleHNSA O HMX COOTBETCTBYHOLUX PeLLUEHWIA.

Mpu naeHTUUKALMM ONacHOCTel HaHOMaTepuasioB HacTOSWMIA CTaHJapT pekoMeHAyeT MeTofbl
pa6oTbl C HAHOMaTepuanamu, NO3BOJIAOLME HANYYLLIMM 06pa3oM NosyyaTb, PErncTpupoBaTb U 06GMeHu-
BaTbCsl MH(POpMaLMeit 06 onacHOCTAX, CBA3aHHbIX C HAHOMaTepuanamu, 1 noMoratoLie BbiIBUTb HEMOMHYIO
MHopMauuio, onpeaennTb cnocobsbl paboThl Npy HaNU4Mu Npo6enoB B MHpOpPMaLUM 1 060CHOBATL MPUHS-
Tble peLleHus.

HacTosawuii cTaHaapT npeAHasHaveH Ans opraHusauuii, CBA3aHHbIX C NPOM3BOACTBOM M 06pa6oTKON
HaHoMaTepunasos, a Takxke A1 OpraHn3aLuii, 3aHATbIX U3rOTOB/IEHMEM ¥ NOCTABKOM NPOAYKUMM, COpepx)a-
e HaHomaTepuanbl. CTaHAAPT MOXET 6bITb MOME3€eH A OpraHoB rocyAapCTBEHHON BnacTu, npeacTaBu-
Tesneli 06LWeCcTBEHHOCTM U CNeLnanncToB B 06/1aCTU HAHOTEXHOTOTUA.

2 HopmaTuBHbIE CChIJIKK
B HacToslLem cTaHfapTe UCMNosib30BaHa HOPMAaTUBHASA CCbIIKa Ha C/efyLWunii cTaHaapT:

FOCT P MCO 11095—2007 CtaTucTuyeckue metogbl. J/InHeliHas kannbpoBka C MCNoOJfib30BaHWEM
06pasLoB CpaBHEHNS

3 Cokpal,eHus
ADME1) — aHanu3 BcacblBaHus, pacnpefeneHus, metabonuiama, BblaeneHus.

GHS2 — BceMupHas rapMoHU3MpoBaHHas cuctema knaccudukaymm onacHocTell 1 MapKnpoBKU XMK-
YecKoi npoayKuuu.

AOME — Adsorption, distnbution, metabolism and excretion.
2) GHS — Globally Harmonized System of Classification and Labeling of Chemicals.

M3panne oduunansHoe
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4 KpaTknin 0630p npouecca ngeHTugunkaLum onacHocTem,
CBSI3aHHbIX C HAHOMaTepuanamm

HacTosAwuii cTaHAapT NPYMEHUM K ChOPMUPOBaHHLIM HAHOMaTepuanam, 061a4atoLLM HOBbIMU CBO-
CTBaMM ¥ COCTOALWMM U3 YacTul, v hnsnyeckn GUCKPEeTHbIX 06BEKTOB, pa3Mepbl KOTOPbIX B UX NEPBUYHON
chopme 06bIYHO paBHbl WM MeHblue 100 HM. CTPYKTypa KOTOPbIX MOXET ObiTb OAHOMEPHON (Hanpumep,
HaHonnaTtbl ¥ HaHONMACTWHbI), ABYMEPHON (Hanpumep, HaHOBOIOKHO WM HAaHOTPYOKM) UM TPEXMepHO
(Hanpumep, HaHOChepbl UK HAHOYACTULLbI), & TaKke K NPoAyKuuW, cogepxalleli HaHomatepuanbl. CtaHgapT
NPYMEHNM K HaHOMaTepuanam, UCnosib3yembiM Npu NPoBeLeHNN nccnefoBaHnii, Npou3BoACTBE NPOAYKLUN
KOHEeYHbIMM MO/Ib30BaTENAMM, U HANpaB/ieH Ha BbiB/IEHWE ONAacHOCTEW Ha Pas/IMyYHbIX 3Tanax XM3HEHHOro
LuKIa HaHoMaTeprasnos.

4.1 OnucaHve maTepuasnoB U UX MPUMEHEHHUS

Ha nepBom aTane J0/XHO GbITb pa3paboTaHo obliee onucaHue UccnemyemMblix HAaHOMAaTepPUanos, UX
HaszHauyeHWsl UM BbINOSTHSAEMbIX (DYHKLWIA, BKIOYAS MPEMMYLLECTBA OT UX NPUMEHEHNs. OpraHn3anusi MoXeT
1CNosb30BaTh MHopMaLMo 06 aHAIOTMUYHBLIX MaTepuanax u ux NpUMeHeHUr, YTo MOXeT NOMOYb KOMMEHCK-
poBaTb HeJ0CTaTOK JaHHbIX.

4.2 NpeHTugukaymsa cBONCTB MaTepuana, NnpucyLLux eMy onacHoCTel u Ux akcnosuuuu

Ha BTOpOM 3Tane paspabaTbiBaloT 4OKYMEHTbI, BK/1lOYaloLLe onMcaHne CBOCTB matepmana (npodunb
CBOIICTB MaTepvasna), COOTBETCTBYIOLWMX eMy onacHocTel (Mpoduab onacHOCTel) U Ux aKcnosuymm (npo-
hub 3Kcnosnuum).

B npochune cBoiicTB MaTeprana ykasbiBaloT h3nyeckme n Xummnyeckme cBoiicTBa HaHomartepuana.

B npodmne onacHocTe yka3blBaloT ONacHOCTY A1 3,0P0OBbS YesioBeKa M OKpyXatoLie cpefbl, COOT-
BETCTBYHOLLME AAHHOMY HaHoMaTepuany.

B npodmne akcnosnuymmn ykasbiBaloT BO3MOXHbIE 3KCNO3ULKUM (MOABEPXEHHOCTb BO3AENCTBUIO) onac-
HOCTell ANs YenoBeka W OKpyXarLei cpefbl Ha BCEX CTaANAX XU3HEHHOTO LMKIa HamomaTepuana.

CogepxaHue Bcex Tpex npoduniein BzaumocssasaHo. Hanpumep, nHopmaums 06 aKCnosuumMm MoxeT
NMOMOYb MAEHTUULMPOBATL Hanbonee 3Ha4YMMble onacHOCTU Npy 06paboTke HaHOMaTepmanoB. TOYHO Tak
)Xe CBOWCTBa MaTepuana MoryT noMoYb onpeaenntb Hanbonee BepoATHbIE ONACHOCTM WK 3aKcno3unuum. Mpo-
dmnn onacHocTel 1 aKCNo3nuuyM MOryT Takxe BKoYaTb B Ce65 MHGOpPMaLIMI0 O BO3MOXHbIX CNOCO6ax CHU-
EHWSA 0MacHOCTW MaTepuana uam ero aKCno3uuum.

Mpouecc pa3paboTkv CBOAHOW KapTbl MAeHTUdMKaLMN onacHocTell HaHoMaTepuana (npunoxeHne E)
OOMKEH BKIOYaTb B cebs 06befMHEeHMe NepeyHeil JaHHbIX O CBOWCTBaxX maTepuasna, ero onacHoCTsaxX U nx
9KCNO3uULMKN, paspaboTaHHbIX Ha NpeablAyLmnx aTanax, MAEHTUGMKaLMI0 HeJOCTalLWMX AAHHBIX U UX PaHXK-
poBaHMe No 3HaYNMOCTH, a Takxe NMPUHATbIE B CBA3W C 3TUM pelueHnsn (Hanpvmep, peweHune o cbope fgonon-
HWTENbHbIX [aHHbIX WX WUCNO/Ib30BaHUM BMECTO HeAOCTalWMX [aHHbIX, MOJIYYEHHbIX Ha OCHOBE
«HaNXyALLero CueHapus» Uan NPUHATLIX NPeAnonoXeHunii).

5 O6uwee onucaHne martepuasna um ero npUMeHeHuns

5.1 O6Lwue nosoxeHns

OnucaHve matepuana v ero NpUMeHeHUs A0/KHO BKIOYaTb B ceb5 onvMcaHue CBOWCTB U 0CO6EHHOC-
Teli HAaHOMaTepuana u ero Ucnonb3oBaHusl). OnucaHme JOMKHO GbiTh JOCTATOYHO NOAPOGHBLIM, YTOGLI MOX-
HO 6bI10 paspaboTaTb 6osee feTanbHble NPOdMAN MaTepuana, NPUCYLLMX eMy ONacHOCTENR 1 1x aKcnosuuuii
Ha pas/IMYHbIX CTaAMAX XU3HEHHOro LUMKNa, Taknux Kak Npou3BOACTBO, WMCNOMb30BaHWe W yTunusaumsa. 310
onucaHne A0KHO NO3BONSATH NMLAM, NPUHUMAIOLMM PELLEHUSI B OPraHn3aL i, 1 3aMHTEPECOBaHHbLIM Npu-
4YaCTHbIM CTOPOHAM O03HAaKOMWUTbCA C KOHKPEeTHbIM BUAOM HaHOMaTepuasia, BO3SMOXHbIMWA U3MEHEHUAMN ero
CBOWCTB B [0/ITOCPOYHOV NEpPCneKTUBE WM NPW Pas3/IMUHBIX YCIOBUSIX NPUMEHEHUS, a Takke BO3MOXHbIMU
cdhopmamu 1 cchepamu ero NPUMEHEHNS.

B 60nblUMHCTBE cyyaeB Heo6xoaMmol nHdopmaL el BnagetoT pa3paboTumki 1 KOHeUHble No/1b30Ba-
TE/IN. HO OHAa Takxe MOXeT 6bITb MoslyyeHa 13 ony6NKOBaHHbIX faHHbIX. KOHEUHbI/ No/b3oBaTelb MOXET
NoNy4nTb COOTBETCTBYIOLLYIO MHGDOPMAaLMIO OT NOCTaBLLMKOB MAK paspaboTunka HaHomaTepuana.

MoTpe6HOCTL a pa3paboTke 1 NCMOb30BaHNN HAHOMATEPUAI0B MOXET BO3HUKHYTb B NPOLIeCCe CO34aHNs HOBOM
MPOAYKUMM U COBEPLLEHCTBOBaHNSA CyllecTBytolell npogykumn. COOTBETCTBEHHO, NPOLIECC, ONMCAHHbI B HACTOSILLEM
CTaHAapTe, He orpaHMunBaeTCs paspaboTKoi HOBON NPOAYKLMN.

2
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XKM3HEHHBIV LUKN NpoAyKuuu, cofepXalleii HaHomaTepuasibl, 0XBaTblBAeT BCE MPOLECCHl U BUAbI
[eATeNbHOCTU: OT MOCTYN/IEHUS Cbipbsl, CO3AaHWUs HAHOMaTepuana (MU ero NpeaLwecTBeHHNKOB) 40 YTUAU-
3auuu.

Mpu NPoU3BOACTBE HAaHOMaTepuasia 06bIYHO OTCYTCTBYET HEO6X0AMMOCTL B pa3paboTke cneyuasnbHo-
ro MeTofia aHann3a XW3HEHHOro Lukia maTepuana. Ha Kkaxaoi ctagum XW3HeHHOro Luukia matepuana unm
cofepxaLleil ero npoAyKLMM paccCMaTpuBaloT BCE BXOAHbIE U BbIXOHbIE MaTepuasibl U HE06X0AUMbIE pecyp-
Cbl. BaxHO, UT06bI COOTBETCTBYIOLLME NPOLIECCHl 1 AeHCTBUS ¢ HaHoMaTepuanamun (B TOM Yuc/ie npeaLiect-
Byl e 1> Npov3BoAHbIe2>MaTepuarsl) 6binM MAeHTUHULMPOBaHbI U ONpeaeneHbl BO3MOXHbIe BbIGPOCHI 1
3KCNO3ULMM UCCIeayEMOro maTepuasna u Bcex Npon3BoAHbIX HaHOMaTepuasoe.

MocKobKY AaHHbIE 0 KaXXA0M 3Tane NpuMeHeHUs MaTepuasia MoOXHO NPOC/eAnTb /10 Lienouke A0 NepBuy-
HOTO M3rOTOBMTENISI HAHOMATepKana, MoXeT NOTPe6oBaTbCs 06MEH MHhopMaLMeli BBEPX U BHWA3 10 Lienouke
NoCTaBoOK. ATO HEOGXOAMMO /1A MOHUMAHWSI BO3MOXHbIX BAPUAHTOB MCMO/b30BaHUSI HAHOMaTepuana.

Heo6x041M0 paccMOTpPETL YCTaHOB/IEHHbIE U PeanbHO oXuaemble feiicTBUS UK NPOoLEecchl Ha BCeX
aTanax XW3HEHHOTo Lukna npoAyKLuun, U3roTOB/IEHHOI C NPYMEHEHHOM HaHoMaTtepuana.

AHa/IN3 XM3HEHHOro LyKIa HaHoMaTtepuassa nomMoraeT AeHTUMUMPOBATL Pa3/iMyHble opraHu3aumm
(06bIYHO KOMMEpPYECKMe), KOTOpble MOTYT GbITh BOB/IEUYEHb! B NPUHATUE peLleHunii 0 NpYMeHeHUn HaHoMarTe-
puana. B To BpemMsl Kak 3roToBuTe b MaTtepuasna 06bI4HO NPUHUMAET PeLleHnst 1 NpeanpuHrMaeT Heo6xo-
AUMble feiicTBUSA (Takue Kak MeTofbl o6ecneveHusi 6e30MacHOCTM Ha pabounx MecTax) B npejesnax cBOero
NpeAnpusaTUsi, Takne PELLEHNs] MOTYT 0Ka3aTb CyLLLEeCTBEHHOE BJ/IMSIHUE HA UCTOUYHWKM OMACHOCTU ANs fpYrux
YUYaCTHUKOB CUCTEMbI MOCTABOK. Hanpumep, pelueHre Ucnosib30BaTbh TOKCUYHbIE TsHKeslble MeTasslbl B Npo-
ZYKLMM MOXET, B KOHEUYHOM cueTe, MOCTaBUTb NoJ yrpo3y 6e30MacHOCTb Nllofell, orpaHnunTbL Cnocobbl yTUIN-
3aUMK UM BO3MOXHOCTb MOBTOPHOTO WUCMO/b30BaHWS 3TOM NPOAYKLMM NPU BLIBOAE €€ U3 IKCNIyaTaunu.

MecTo opraHusalun B XU3HEHHOM LUK/Ie HaHOMaTepuana BAMsSieT Ha 06beM U ry6UHyY ucceoBaHuii
¥ aHasM3a onacHocTel HaHomaTepuana. Paspa6boTumki U U3rOTOBUTENIN HAHOMATEPMAIOB, NPeHa3HaYeH-
HbIX AN1S LUMPOKOTO UCMNO/b30BaHUs, J0/KHbI NPOBOAUTL UX BCECTOPOHHUI aHanus u nccnegosaHue. C apy-
roii CTOPOHbI, KOHEYHbli NMoMb30BaTeNb, KOTOPbI/ MAaHUpyeT MokynaTb OAMH BWUA HaHoMmaTtepuana ans
MCMO/Ib30BaHMSI TOJIbKO B OAHOM BUAe MPOAYKUMMW, NpefHa3HAuYeHHOol A/s Y3KOro Kpyra nosib3oBatesei,
MOXeT OrpaHUUNTLCS NPoBefeHneM Gosiee y3Koro aHaausa.

5.2 OnucaHune cBOCTB MaTepuana

OnvcaHvie r3NYECKNX U XMMUYECKNX CBOWCTB HAHOMaTepuana Ao/HKHO BKIHOYATb ONUCAHUE Er0 XUMU-
yeckoro cocTaea (B TOM uuc/e npumeceit), CTPYKTYpbl, PM3MYECKOr0o COCTOSIHNS, COAEPXaHNUs KOMMNOHEHTOB,
pacnpegfeneHus pa3MepoB YacTul, PacTBOPUMOCTM, HANIMUUSA ar/IoOMepPaToB 1 arperaTtos UT. N. OpraHusayus
[0/IKHA UAEHTUPULMPOBATL UCTOYHIUKN MaTepuana n npou3BoACTBEHHbIE NPOLECCHI, B KOTOPbIX OHA UCMOSb-
3yeT (UM NnaHMpyeT UCNOo/b30BaTb) HAHOMATEPUAI, a TakKe NAEHTU(NLMPOBATL AaHHbIE 06 N3BECTHbIX CMo-
cobax NPUMEHEHWSI HaHOMAaTepuasna U WCTOYHWMKMA 3ITUX AaHHbIX. O1s naeHTUdUKaLuum ranyecknx u
XMMUYECKIX CBOIWCTB MaTepuasia pekoMeHayeTcst UCNo/b30BaTh NepeyeHs, NPUBEAEHHbIN B NPUIoXKeHUn A.

5.3 NCTOYHMKN maTepunanos

B onucaHnu maTepuana fo/KHbl ObITb YkasaHbl UCTOYHWUKM MaTepUasioB, NCMO/Mb3yeMbIX /1S TPOU3BOA-
cTBa HaHomatepuana (419 pa3paboTUMKOB UAN N3FOTOBUTENEN), UM UCTOYHUKU UCTIONb3YEMbIX HAHOMATe-
pranos (4ns npeanpuaTuii No nepepaboTke WM KOHEYHbIX Nosb3oBateneil). OnucaHue AO0MKHO Takke
BK/l0YATb B ce6s feTanusanmuio cnocoboB TPAHCNOPTUPOBKY MaTepuana oT MecTa NpuobpeTeHust 4o MecTta
nepepaboTkn. 3Ta MH(OPMALMS BaXHa ANs OnpeAesieHnst 3KCNo3uLuy HaHoMaTepuasnoB Ha 3Toil cTaguu
WK B Clyyae, Koraa CyLLecTBYHOT UCTOYHUKM UCXOAHBIX MaTepuasos, CBOCTBa KOTOPbIX (HanpuMep, KonyecT-
BO NpUMeceii) BNMAIOT Ha CBOMCTBA pa3pabaTbiBaeMblX HAHOMATEPUAOB. Takke LO/KHbI 6bITb NAEHTU(N-
LIMpOBaHbl COOTBETCTBYOLLME 06pasLbl CpaBHEHUA”, MaTepuasibl, KOTOpble 3aMEHSIIOT HaHOMaTepuanamu, u
4y6nupyrouine matepuasbl, COAEPXKALLME YacTULbl 06bIYHOTO pasmepa (He HaHO), C XMMWYECKUM COCTaBOM,
aHaNorMyHbIM HaHomaTepuarny.

5.4 MponsBoacTBo

CTagusa nNpov3BoACTBa BK/lOUaeT TpK aTana: 13roToB/ieHne HaHOMaTepuasioB, U3rOTOB/IEHME MPOAYK-
LMK, cofepxallleit HaHomaTepuassl, U ynakoBbiBaHWe. — B MPOLLECCE KOTOPbIX MPOUCXOAAT NpeobpasosaHmne
MCXOAHBbIX MaTepuasoB B roTOBYH MPOAYKLMIO 1 NOCTaBKa KOHEUYHbLIM Mosib3oBaTensm. CTeneHb getanmsa-

1 Vcnonb3yemble Npy U3roTOB/IEHUW paccMaTpMBaemMoro HaHomarepvana.
21 i3roTOB/EHHbIE C UCMO/Ib30BaHMEM paccMaTpuBaemMoro HaHomarepuana.
3>Cm. TOCT P NCO 11095—2007.
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LM ONMUCaHNA KaXAoro U3 aTUX 3TanoB 3aBUCUT OT CTEMEeHW yyacTus opraHusauun B CTafusaX XU3HEHHOrO
Lu1KIa HaHONPOAYKUUN.

1) W3roToBneHve HaHoMaTepnanos. [JomKHbI ObITb ONMCaHbl AeiCTBUS N0 Npecbpa3oBaHNIo NCXOLHO-
ro matepuana B hopmy, Kotopast MOXeT ObITb MCMO/Ib30BaHa A5 U3rOTOBMIEHUS TOTOBOWN NpogyKumn. B aTy
KaTeropuio 06bI4HO BKNOYAIOT NPOU3BOACTBO NPOMEXYTOUYHBIX XMMUYECKNX BELLECTB UM MaTtepuasnos, a Tak-
e UX TPaHCNopTUpPOBKY. Hanpumep, yrnepogHble HAHOTPYOKM (Ty6yneHbl) MOryT ObITb MONYYEHbl HECKOMbKU-
MW MeToAamu, BKYas TepMuyeckoe pacnbliieHne rpadmMToBbIX 3/1EKTPOAOB B NaasMe AyroBoro paspsga,
nasepHylo abnauuio, xuMmyeckoe ocaxgeHue u3 naposoit asbl (CVD1>), B TOM ynucne MOHOOKCMAa wam
Aviokcupa yrnepoga nof BbiICOkMM AasneHnem (HiPco2>). B pe3ynbTate NpYMeHeHNs Kaxaoro u3 aTux meto-
[0B M3roTaBnMBalOT mMartepuasnbl, obnagawlme ocobbiMn Xapakrepuctukamu. Mpu aToMm mMaTepuassl, Npo-
AYKUMS. NPYMeHAeMble NPOLECChl, PAa3IMUNa MeXay HUMW 1 OT/INYMSA NOMYyHEHHON NPOAYKLMN AO/MKHbI ObITb
3aperncTpupoBaHbl.

2) WsroToBneHve npoaykumun. [LoMKHO ObITb NPUBELEHO ONMUCAHWE UCMO/b30BaHWUA HaHOMaTepuanos
ANS Npou3BoACTBa NpoAykuuu. MonyyeHHas NpoAyKuus MOXeT OblTb MPOMEXYTOUYHON WAN KOMMOHEHTOM
ApYyroi npoaykuuu, npegHasHavyeHHol AN NPOMbILLIJIEHHOTO UM KOMMEPYECKOro UCNOIb30BaHNSA WK ABAS-
loueiics noTpebutenbckum ToBapoM. OuucTka yrnepofAHbiX HaHOTPY6OK, UX 06befuHeHWe B MaTpulbl
(Hanpumep, ANA CO3AaHNA HAHOKOMMO3UTHbLIX NOIMMEPHbLIX MaTepuasioB) 1 UX NOAIOTOBKA K OKOHYATE/IbHO-
MYy UM NPOMEXYTOYHOMY UCMO/Ib30BaHUIO (Hanpumep, NoCpeACcTBOM pa3mosia v NoavpoBKU) UAN CAUAHWE
HaHOMaTepnasoB B eMHOE MOKPbITUE — BCE 3TO MOXET ObiTb ONMMCAHO Ha AaHHOM 3Tarne B npoduse Xms3-
HEHHOTO LUuKna HaHomartepuana.

3) YnakoBbiBaHue. [,O/MKHO 6bITb fAaHO ONUCaHWe NPOLLeCCOB MOrpy3kM M YNakoBKU NPOMEXYTOUYHOW n
roToBOI NPoAyKUUW. XOTA pe3ynbTatamv 3Tol feATeNIbHOCTWN MOTYT CTaTb U3MEHEHUE MECTONOI0XEHNS Un
hu3nyeckoin KoHurypaumm npoayKkunm, OHU He AO/DKHbI BAMATL Ha TpaHcdopmauuio matepuanos. Hanpu-
Mep. ynakoBblBaHWe LLUAPMKOB NOMMMepa, CoaepXalmx TybyneHbl, N8 NOCTaBKM M3rOTOBUTENSIM 3anacHbIX
yacTeli 4N aBTOMO6WIe Uim KOMNOHEHTOB NPECCOBaHHOM yNakoBKM NpU NOCTaBKe U3roTOBUTENAM KOHeY-
HOW NpoayKuumn (418 NPOoAAXU NN PEMOHTa/BOCCTAHOBNENMNS) MOXET GbITb OTHECEHO K AAHHOMY 3Tarny.

5.5 lMocTtaBka

OnwucaHune MoCTaBKM [O/KHO BK/OYATb ykasaHue BuAa TPAHCMOPTMPOBKU (Hanpumep, aBTOMOGW/Ib-
HbIM, )Xe/1e3HO40POXHbIM, BO3AYLUHbLIM UM MOPCKAM TPAHCMOPTOM) Ha 3Tanax NpoeKTUPOBaHWs, MPOU3BOS-
CTBa M TNOCTaBKM MPOAYKUUM, HaHOMAaTepuasnoB (WM NPOAYKLMM, COAepxalleli HaHoMaTepuasbl)
nonb3oBaTensM (Hanpumep, Ha NPOMbILLIEHHbIE NPeAnpUATUsS, B TOPTOBYID CETb WM HENOCPeACTBEHHO
noTpe6uTento NnyTeM npofaxu yepes VIHTepHeT).

5.6 Vicnonb3oBaHue 1 akcnayartauus

OnucaHne npeAHa3Ha4YeHHOro U npegnosnaraeMoro (C co6/4eHNEM YCTAHOB/IEHHbIX TPeGOoBaHUIA)
1cnosib30BaHUsi HaHOMaTepuanoB (UM NPOAYKUMM, coepxalleli HaHoMaTepuanbl) OCHOBAHO Ha pesynbTa-
Tax ux aHanunsa, NPOBOAMMOro opraHu3aLlmeil. YcnoBusi UCNosib30BaHUsi MOTYT GbiTb Pa3/IMYHbI NPU NPUMeHe-
HAM B MNPOU3BOACTBE, WCCNEAOBaHUSIX WU noTpebuTensimu. Hanpumep, YCNOBUS MCMNOMb30BaHWUS B
hapmaLeBTUYECKUX MM MeAMLMHCKUX Lensx siBNaTcs 6onee ynpasnaseMbiMy, YeM NPU UCMNONb30BaHUN
notpebutenamu. OnucaHne MOXeT BKIYaTb B Cebs ynyudlleHHble pabouve xapakTepucTukn NpoayKuuu,
cBsi3aHHble C npegnonaraembiM UCMONb30BaHMEM HaHOMaTepuana (Hanpumep, yNydlleHHbll KoadnuuneHT
NPOYHOCTH, NOBbILEHNE Pe3yNIbTaTUBHOCTU WU 3EKTUBHOCTA U T. 4.). B onucaHum AomkHbl 6bITh ycTa-
HOBJ/IEHbI YC/IOBUS XpPaHEHUs!, CPOKU FOAHOCTW, TPe6oBaHMSA K aKChsyaTauum, peMOHTY, YCNOBUAM 3aMeHbl
060pyA0BaHUS, BO3MOXHbIE OTK/TOHEHUS, paspyLUeHunsl, 0TKasbl NPOAYKLMU UM HaHOMaTepuana.

5.7 OKOHYaHue XXNU3HEeHHOTro LKuKIa, NOBTOPHOE UCNOJIb30BaHne, yTunmsaunsa

[oMmxHbl 6bITb ONMcaHbl AelicTBMS nocfe npefHasHAYeHHOTo WCMONb30BaHWUsi HAHOMPOAYKUWNM Wn
HaHomaTepuana, npuMeHeHue UX B Apyroii NpoaykumMmn (NOBTOPHOE MCMO/b30BaHue uau nepepaboTka) unm
yTunuzaumsi. Heo6xoAMMO Takke UCCNefoBaTb BO3MOXHOCTY PAacropshKeHWs NMpoayKuuei, cogepxatleit
HaHoMaTtepuasbl, NOC/Ie OKOHYAHUS ee UCMO/b30BaHKs, B TOM Y/C/Ie BO3MOXHOCTb MOBTOPHOIO UCMO/1b30Ba-
HUSl, KOMNOCTMPOBAHMUS, 3aXOPOHEHNSI OTXO0B, YTUN3ALMI Yepes3 KaHaNn3aumio, nyTeM CKUraHus u apyru-
MU MeToAamu. Ecnu NoBTOpHOE WCMOSb30BaHWe NMPUEMIEMO A/ KOHKPETHON cuTyauuu, HeoGXOoAMMO
uccnenoBaTh €ro OT/IMUMS OT NepPBOHAYA/ILHOTO UCMO/Ib30BaHUS.

n CVD — Chemical Vapor Deposition.
2) HiPco — High-pressure carbon monoxide
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Cne,qyrou.l,me BOMPOCHI 1 npeasioxXeHna 0O0/DKHblI MOMOYb COCTaBUTb OCHOBHOE ONncaHne Mmarepuana u
ero npuMeHeHuA.

5.8 Bonpockl gna cocTtaBneHna onucaHna martepuana

- KakoBa ctaguns paspaboTku maTepuana (nabopaTopHble McCnefoBaHus, NMUIOTHbLIA NPOEKT, 4eMOH-
cTpauusa nT. 4.)?

- KakoBbl UCTOYHUKM MaTepuasna (OH NPON3BEAEH B OpraHm3auny uim npuobpeTeH y NocTaBLINKOB)?

- [oe n3roToBneH marepuas, eciv OH NpuobpeTeH y NOCTaBLUUKOB?

- Kak nsrotossieH HaHomaTepuan (cnocob, metoz, Texnpouecc u T. n.)?

- Kakum cnoco6oM 1 B kakoi hopme ocyLLecTBNAETCS TpaHCNopTMPOBKa MaTepuana (40 opraHusaLmu,
paboyero mecta, A0 060pyaoBaHuAa)?

- IMetoTca N Ha pbiHKE aHasIorM HaHoMaTepuasia € YacTulaMmy 06blYHbIX pa3mMepoB?

- CyLlecTBYIOT /M Apyrue aHanoru paspaboTaHHOro HaHomaTepuana?

- Kak fonro aTot matepuasn Wan aHanorMyHblii MaTepuasn HaxoAUTCA Ha PbIHKE WM B TOProBoii ceTn?

- KakoBbl MCTOYHUKM JONOSTHUTENBHON MHhOopMaLun o faHHOM HaHomartepuane?

5.9 Bonpochbl AN1a cocTaBeHna obLuiero onMcaHna NpUMMeHeHua marepuana

- VMimeeTcsa nu B onucaHun aHanm3 ony6/IMKOBaHHbIX AaHHbIX 06 M3BECTHOM WAWN NpefHa3HayeHHOM
1Mcnonb3oBaHUM maTtepuana?

- YcTaHOBJ/IEHO N1 B ONMCcaHUy npegnonaraeMoe 1 npegHasHavyeHHoe NMpMMeHeHre AaHHOTo MaTepua-
Na ¢ yKazaHnem 0COGEHHOCTEN U pas/iMymnii Mo OTHOLLEHUIO K NCNOJIb30BaHMIO CYLLLECTBYIOLLNX MaTepuasnos,
HaMeUeHHbIX K 3aMeHe HaHoMaTepuanamu, 1 06bEMHbIX aHaM0roB (MaTeprasnoB C YacTULLAMU O6bIYHBIX pas-
MepoB)?

- OnpaBAaHo Ny MCMNONb30BaHME HaHOMaTepuasnoB BMECTO MPUMEHSEMbIX paHee MaTepuasnos, Mo
KOTOPbLIM MPOBe/EeHbl COOTBETCTBYHLINE NUCCNEA0BAHNS U MEITCS 3aperncTpMpoBaHHbie gaHHbIe?

- Moyemy MaTepuan M3roTOB/IEH U UCMO/Ib30BaH C pa3MepoM YacTuL, B HAHOAMANA30HE, a He C ApYrM
pasMepom yactumy?

- Kak npegnonaraetcsa n3rotasnvneaTtb, MCNOMb30BaTb U 06pabaTbiBaTb MaTepman?

- KakoBbl mocnegytowme cnocobbl 06paboTkn matepuana noTpedbuTenssMu, B TOM YMCNe KOHEYHbIMU
nonb3oBartesiaMm?

- B kakoii chopme paspabaTtbiBaemMble HaHOMaTepuasbl NpeacTaB/ieHbl B KOHEYHON NPoayKuun?

- BygyT nu paspabatbiBaeMble HaHOMaTepuasbl CBSi3aHbl MW OrPpaHWyYeHbl OCHOBHbIM MaTepuaniomM
KOHEYHOW npoaykumn? Ecnn ga. To aTo cregyeT onvcaTb.

- Byayt nn HaHomartepuasnbl WCMO/b30BaHbl GOMbLIMM KO/IMYECTBOM KOHEYHbIX Mosib30oBartesnen?
B kakoii chopme 1 korga 6yayT ncnosib3oBaHbl paspabaTbiBaemMble HaHOMaTepuasbl?

- CKoNbkO HaHOMaTepuranoB 6yAeT NCMO/Ib30BaHO B KOHEYHOWN NpoayKumMn? KakoBbl Ux TMN 1 pasmep?

- Kakoit 06bem HaHoOMaTepuanoB 6yAeT UCNO/b30BaH?

- KakoBbl NpenmMyLLecTBa NPMMEHEHNSA 3TOr0 HAHOMAaTepuasna no CPaBHEHUI C CYLLECTBYHOLLIUMU CNO-
cobamu npuUMeHeHusa?

- CocTaB/ieH /i1 NepeyeHb BCeX BO3MOXHbIX CNOCO60B NPUMEHeHNA?

- BypeT nu nogBepraTbCca NpecnefoBaHnio YMbILW/IEHHOE NPUMEHEHVe aHHOro HaHoMaTepuana He no
HasHayeHu?

- Kakum obpa3om HaHoMmaTepuasn Win HaHoMpoAykuus 6yayT o6paboTaHbl U YTUIM3NPOBaHbLI Nocne
OKOHYaHWS NCMNONb30BaHNA?

6 Mpocunmu cBOCTB MaTtepmana, onacHOCTel U aKCNo3nyumn

6.1 O6Lwumre nonoxeHns

OCHOBHbIM 3/1IEMEHTOM MAEHTU(MKALMM ONacHOCTe HaHOMaTepuasnoB SIBNSETCA cOCTaB/ieHUe Mpo-
dvnein mateprana, oNnacHoOCTeN 1 3IKCNO3ULUN.

Mpodnnun cBONCTB MaTepunana, oNnacHOCTEl 1 IKCMO3NL UK BKIKOYAIOT B Ce6A onucaHne unsnyecknx un
XMMMWYECKUX CBOWCTB HAHOMaTepmana, NpUcyLLMx emy onacHoOCTel 1 3KCNo3nLMn B COOTBETCTBUM C €ro Xun3-
HEHHbIM LMKIOM. 3TO ONuCaHWe COAEpPXUT KpaTkuili 0630p AaHHbIX U CNOCO6bLI NOMYyYEeHUs HegocTaloLiel
MHopmMaLuuu.

6.1.1 WNcnonb3oBaHne NepeyHen gaHHbIX

[ns kaXx a0 n3 Tpex OCHOBHbIX KaTeropuin nigopmauun (usmyeckme/xummyeckue cBoiCTBa, onacHocC-
TU U1 3KCNO3MLMM) B NpeablayLInX pasgenax onpefeneHbl «nepeyHn AaHHbix», (hOPMUPYIOLLMX OCHOBY ANS

5
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COCTaB/IEHNA «MOJIHOTO NepeyHs AaHHbIX» (CM. npunoxernns A—Tr). B nepeyHe gaHHbIX fO/KEH ObITb yCcTa-
HOBJ/1EH TWUN AaHHbIX, HEOOXOANMBIX /19 XapakKTepUCTUKMA UCMOMb30BaHNA XMMMYecknx sewwectsl. Mepeynn
[JaHHbIX CAyXaT 4719 KOHTPOAA Tna n o6bema HeobxoAnMoi MHhopMaLnn, aHanm3 KOTopoii cnegyeT BbiNos-
HWUTb A0 3anycka NPoAyKLuUM B KOMMeEpYecKoe WUCMosib30BaHne. JTV NepeyHn MOryT HaTM NpUMeHeHue Ha
HauasbHbIX CTaANAX pa3paboTkn HOBOWM NMPOAYKLMN.

[lo/mKHbI 6bITb MCCNEA0BaHbl U YCTaHOB/EHbI 06A3aTeNbHble 1 3aKoHoaTe bHble TpeboBaHNA K HaHO-
maTtepuanam (HaumoHasbHble U permoHasnbHble), 0COB6eHHO npeAHa3HaYeHHbIM 419 KOMMEPYECKOro Ncnosb-
30BaHusA.

MepeyHn faHHbIX, ONMMCaHHbIE B HACTOSILLLEM CTaHAapTe, He NpefHa3HayeHbl 415 NonyvyeHnus nHopma-
L1W 1 onmMcaHus NoJsIHOro TOKCUKONOrnMyeckoro npodmna HaHomaTepuana. Nepeynn paspaboTaHbl 415 TOro,
4T06bI 0XBATUTH BCE BUbI AaHHbIX, HEOOX0AUMBIX AN 06ecneveHns fonycTmoro 6anaHca Mexay afexkar-
HbIM COOTHOLUEHMEM CBOICTB, ONACHOCTSAMM, 3KCNO3ULMENR 1 NpakTUYecKol cTpaterveii paspaboTkm HOBOrO
HaHoMaTepuana. ina AOCTMXEHUSA 3TUX Leneil B npunoxeHnsax A—/[l npuBeeHsbl nepeyHn, B obliem Buge
oTpaxaroLyue cywecTByoL e MeToAbl U MOAXOAbl aHanM3a onacHocTell Matepmasos.

YacTo HelenecoobpasHo cOCTaBATb BCE NEPEYHU AaHHbIX AN KaXA0ro KOHKpeTHoro cnyyas. Hanpu-
Mep. B CUTyauuu, Koraa AaHHbIX 0CTAaTOUYHO /19 UCK/TI0YEHUS KOHKPETHOrO NyTH pacnpocTpaHeHns onacHoro
BellecTBa, No/ib30BaTe/lb MOXET OLleHMBaTb COOTBETCTBYOLME onacHoCcTW. MNonb3oBaTesib MOXeT noTpebo-
BaTb He BK/IOYATb KOHKPETHbIE 3/1IEMEHTLI B NMepeyeHb AaHHbIX WU, Hao60opoT, BKAUYNTL B HEFO JOMNOJTHU-
TeNbHY NHopMaLMio B COOTBETCTBMM C NpeanosiaraeMbiM UCNOIb30BaHWEM HaHOMaTepuana unu ctaguei
ero paspaboTku.

Takme nepeyHn faHHbIX cnegyeT perynsapHo akTyanu3mposaTb N0 Mepe NocTynaeHus nHopmalmm oo
OMacHoOCTAX U pUCKe HaHOMaTepuana uan B ciyyae BHeAPeHUs MeponpuaTUii MO CHUXEHWIO pucka 1 ynpas-
NIEHVIO PUCKOM.

6.1.2 TNpeAnonoxXeHus, ncnosib3yemMble Npu HegocTaTke AaHHbIX

Pa3paboTka nepeyHei AaHHbIX OObIYHO HAYMHAETCH C aHanv3a CyLecTBYHLWMX WCCefoBaHUi,
HanpaB/IEHHOrO Ha MOJlyYeHne CBeAEHU O XxapakTepucTukax HaHomartepuanos, ngeHTudukaLm onacHoc-
Tell N faHHbIX 06 3KCMO3WLMKN, HEOO6XOANMbIX ANA OOBLEKTVBHON OLEHKM UX pucka. OfHAKo B UCTOYHMKAX
CYLLLECTBYIOLLMNX NCCNeA0BaHNA MOTyT ObITb CyLLeCTBEHHbIE NPo6esibl B MHGOpMaL M1, NO3TOMY NOSTyYeHHbIe
[aHHble MOTyT oka3aTbCs HEMOJIHbIMU. B oTAeNbHbIX CAyYyanX BO3HMKAKT CUTyaL K, Korga CNoXHO uv npak-
TUYECKN HEBO3MOXHO, OCOGEHHO Ha Haya/lbHbIX CTaAuAX pa3paboTku HOBOW MPOAYKLUMW, NPOBECTW HOBblE
nuccnefoBaHMa U UCMbITAHWS HaHOMaTepuasioB, HanpaB/fieHHble Ha MOJlyYeHWe HeJoCTalWUX AaHHbIX.
B Takmx cuTyaumax ony6/nKoBaHHbIX AaHHbIX MOXET ObiTb OCTATOUYHO A5 NPUHATUA peLleHnii Ha ocHoBe
3aK/TI0YEHNI IKCMepToB (BbICKa3aHHbIX U 3aperncTpMpoBaHHbIX). Ecav 06w enpuHATLIA noaxog B ony6amnko-
BaHHbIX NCTOYHMKAX He coBNajaeT C 3aKk/l0YeHNeM 3KCNepToB, TO NPU HeJocTaTKe AaHHbIX MO pesybTatam
UCNbITaHWA 1 HEeNOMHOTE AaHHbIX A0 BHEAPEHUs LiesiecoobpasHo MCNob30BaTbh 3HAYEHUA U Npeanonoxe-
HVS. COOTBETCTBYIOLME HauXyALLIeMy CLeHapuio pasBuTsa ONacHoro cobbITus.

3HayeHns, CooTBETCTBYIOLWME HAUXYALLIEMY CLLeHapuio, MOryT 6bITb NOyYeHbl U3 HECKO/TIbKUX NCTOYHN-
KOB. TakuX Kak aHHble 06 aHa/IorMyHbIX 06 bekTax, matepuanax uiM ecTecTBEHHbIX HaHovacTmuax. Hanpu-
Mep. MOXHO YNpaBfsiTb PUCKOM TOKCMYHbIX HaHoOMaTepuanoB M0 aHasnoruu ¢ ynpaB/iEHUEM PUCKOM
aHanornyHoro nNo CBONCTBaM TOKCUYHOTO 06 bEMHOI0 MaTepumana, CBoicTBa KOTOPOro XOPOLLO U3yYeHbl. Tak-
e BO3MOXHO NMPUMEHEHME NPUHLMNA aHa/IorMmn, PacCMOTPEHHOIO HXe. Ecin gaHHble N0 06beMHbIM MaTe-
pvianam OTCYTCTBYIOT, TO MOryT ObITb BblOpaHbl 3HAYEHWS AN HaWXyALero cueHapusi, COOTBETCTBYOLME
MaKCUMasibHOW OnacHOCTW 1 Hanbonblemy puUcky. HanprmMep, MOXHO knaccuduumpoBaTb HaHoMaTopuan.
npegnonaras, 4to oH o6s1agaeT penpoAyKTMBHON TOKCMUYHOCTbLIO, OTHECA ero K kateropuu 1 (M3BecTHble unu
npegnonaraeMble TOKCUYHbIE BeLLecTBa, BAUAIOLLNE HA 3IMOPUOHAsIbHOE pa3BUTUE U PenpoayKLuo Yenose-
Ka) B COOTBETCTBMU C cucTeMoi knaccudukaumum CIC/GHS2'.

MpumeHeHWe npuHUMNa HauxyAwero cueHapus MOXeT ObiTb MOMIe3HO Npu HegocTaTke AaHHbIX,
MOCKO/IbKY OHO MO3BOJISIET OnNpefenaTb XapakTepucTuku u nNpoBoAUTbL aHasn3, KoTopble Heo6Xo4uMbl ANs
KO/IMYECTBEHHON OLEHKN puUCKa, COOTBETCTBYIOLIErO HauxyAlemy CLEeHapuilo peasusauum OnacHOCTU.
Hanpumep, ecnin OTCYTCTBYIOT JaHHbIE O loN1e MaTepunana, oTnpas/IEHHOro Ha nepepaboTky Ha npeanpuaThe
no 06paboTke CTOYHbIX BOA. TO MOXHO NMPEAnoIoXuUTb, YTO MaTepuan Ha nepepaboTKy OTNPaBASAIOT B OYEHb

1 [Ana 3Tux uenein MoryT 6biTb NPUMEHEHbI NEePeYHN faHHbIX 06 OMACHOCTAX XMMUYECKMX BELLLECTB, Hanpumep ne-
peyHun. yctaHoBsieHHble OECD — Organization for Economic Cooperation and Development (OpraHusaumsi 3koHoMM4ec-
KOro COTpyfHMYECTBa 1 pasBuTus).

2) CornacoBaHHas Ha r/106a/1bHOM ypoBHe CucTeMa knaccudukaumm nu MapkmpoBkM xummnyeckux ewlectB (CIC)
(Globally Harmonised System of Classification and Labelling of Chemicals — GHS).
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MasiomM KOIM4ecTBe UV COBCEM He OTMpaBAsAloT, a 60/blUy0 YacTb ero cobpacbiBaloT HaNpPsIMyo B CTOYHbIE
BOAbIl. T. €. B OKpYXaloLLy cpefy. Perynupyrowmne opraHbl MHOTAa UCNOMb3YIOT Takne NpeAnosiokeHus Mo
YMOT4aHUI0 Npy onpeAeneHnm aKCno3nymmn B cMTyauun, Koraa HefoCTyMHbl peasibHble AaHHble. Yem 6onbLie
[AaHHbIX UKW AOCTYMNHO MHbopMaLUK NO aHaNIOTMYHLIM MaTepranam, TeM 6bICTPEE MOXHO NEPETU OT Npes-
NOMIOXEHWNIA HanXyALWEro cueHapus K NpeAnosioXeHUsM, oTpaxawLum peanbHylo cuTyauuo. Heobxogumo
4YeTKO M MOAPO6HO onucaTh BCe NPUHATbIE hakTUyeckne N aHanMTuyeckue nNpesnosoxeHus.

Heobs3aTeIbHO 3HAaYeHUsA 1 NPeANO0KEHNS A0/MKHbI ObITb NPUHATLI B KAYECTBE XapakKTepuUCTUK dak-
TWYECKOI TOKCMYHOCTU UM 3SKCNO3WLMK MaTepuana unv Ans onpefeseHns npegnonaraemoil TOKCUYHOCTK
WA 3KCNO3ULMKN. ITW 3HAYEHMA U NPEeANONOKEHNS NpegHa3HauYeHbl 4151 onpefesieHNs OLEHKN pUcka B CUTY-
auuyM HeOCTaTOYHOCTU AaHHbIX U OonbiTa. 10 Mepe HaKoM/IeHUs ONbITa U AaHHbIX 0 HAaHOMaTepuane NpuHs-
Tble 3HAYeHUS U NPeAnoNoXKeHUA MOTyT ObITb akTya/iM3npoBaHbl UM 3aMeHeHbl Ha 6osiee nprememble.

MoNHbIA NepeyeHb AaHHbIX JO/MKEH 0GECTNEUYNTb OLEHKY pUCKa Ha BCEX CTaAMUSX XUIHEHHOrO UMKIa
HaHoMaTepuasa KO BPEMEHM €ro KOMMEpPYecKoro 3anycka, OfJHaKo B HEKOTOpPbIX Clydasix nonb3oBaTenu
MOTYT HE AOKYMEHTUPOBATh (M HE COXPaHATb) peKOMeHAYeMble AaHHble. B 3TOM criyyae NpuHATbIE 3HAYEHNUS
1 NPeLnonoXeHnsa (U 3HAYEHUS U NPEANONIOKEHUSA HA OCHOBE faHHbIX WU MHhopMaLnM B aHaI0TUYHbIX
cuTyauusx) fomkHbl obecneynBaTh 6e30MacHOCTb NepcoHana, okpyxarLliein cpeabl, obwectsa u T. 4. Mpu
NosTly4eHUN AONOAHUTENbHBIX faHHbIX MOTYT 6bITb NPUHATLI 6oNee NpuemMaeMble peLleHnsa N0 MEHEIKMEHTY
puycka HaHoMaTepuasoB, NpefHa3HaYeHHbIX 4151 KOMMEPYECKOro UCNoIb30BaHUS.

B cnyuyae, korga nonb3oBartesib B 60/bLIEN CTENEHN UCMOMb3YeT NPeAnosioXeHns, a He dpakTuyeckne
OLEHKM purCKa, OH A0/HKEH 060CHOBATbL 3TN NPEANOIOXEHUS MPU NPUHATUN PeELLEHU 1 AelACTBUIA N0 MeHeX-
MeHTy pucka. [laHHyl nHopMaLlmio creyeT A0BECTM A0 CBeAEeHMS NPUYACTHLIX CTOPOH.

6.1.3 OueHka kayecTBa AaHHbIX

OueHka, JOKyMeHTUpOBaHUE U 06MeH MHopMaLMeli 0 KauecTBe, MOSTHOTE U HEONPEAE/IEHHOCTH AaH-
HbIX SIBNSAOTCA HEOTbEM/IEMOI YacTbi NpoLecca NPUHATUS pelueHuii. OueHka HeonpeaesieHHOCTU AaHHbIX
CMOCOGCTBYET NOBbLIWEHNIO 060CHOBAHHOCTU NMPUHMMAaEMbIX pelleHnii. Heob6xo4Mmo oLeHnBaTb U perncTpu-
poBaTb CTeNeHb AOBEPUS K JaHHbIM BMECTE C caMUMM faHHbIMU. B MMPOBOI NpakTyKe 06LLENPUHATLIM SBASA-
eTca mMeTog 6annbHON oueHkn KnvmoBmya AN OLEHKM [OCTOBEPHOCTM AdaHHbiX. Of4HAKO 3TOT MoAaxon He
NO/THOCTbIO YUYNTbIBAET XapakTepUCcTUKM HaHOMaTepuasioB Npu uccaenoBaHnm X TOKCUYHOCTU. B cuTyaumu,
Korga Heob6xoauma 6onee NoMHas oLeHKa pucka, Mpu MNosTyYEHUN HOBbIX aHHbIX OLleHKa pucka Ao/HKHA BbiTb
aKTyanusmpoBsaHa.

6.2 PaspaboTka npoduns cBoOCTB maTepuana

B npodhnne cBoiicTB MaTepmana onucbiBaloT U3nMyeckne U XuMmyeckne CBONCTBa HaHoOMaTepuana,
BK/1l0YAs 3MEHEHNe CBOWCTB Ha BCeX CTafMAX XXM3HEHHOTOo LuKNa, MAeHTUMULMPOBAaHHbIX Ha NepBoM aTane
npouecca. 9TM CBeAEHNA ABNATCA KPUTUYECKM BaXKHbIMW AN NpaBu/bHOK 06paboTkn HaHOMaTepuana,
npeaynpexaeHns ero onacHoOro BO3AenNCTBNA Ha OKPYXXatoLLLyto cpefy, OLeHKN npefHa3HavYeHHOoro Ncnosb3o-
BaHWSA HaHOMaTepuasna 1 ero CBOMCTB B peasibHbIX YC/I0BUAX UCMO/b30BaHUS.

CsolicTBa HaHOMaTepuana fo/mMkHbI ObITb NCCNeA0BaHbl HE TOIbKO B «NPOM3BOJIbHON (DOPMEe», HO Tak-
Xe B COOTBETCTBUM CO CTaAnAMM ero pa3paboTku 1 MCnonb3oBaHnA. [Jo/mkHbI ObITb UCCeA0BaHbl XapakTe-
pUCTVKN HaHOMaTepwuana nocsne arperauun, o6paboTkm N 06beAUHEHNS C APYTUMU MaTepuanaMv BO Bpems
MCMONb30BaHUA, OKOHYaHWSA nNpeAHa3HauyeHHOro MCMosib30BaHNsA, BO3MOXHOrO MOBTOPHOIO MCMOMb30Ba-
Hus/nepepaboTkn 1 yTUAM3auun (BO BPeEMs WM NOC/e OKOHYaHWA ero cpoka rogHocTun) B Buge otxonos. Cne-
[AyeT Takke uccnefoBatb CTeNeHb N3MEHEHWI CBONCTB HAHOMAaTepPManoB, BKIYaA N3MEHEHUS BCNeACTBME
ocobeHHocTeli Npon3BoACcTBa, 06paboTKM 1 KOHKPETHOro NpuMeHeHus. Heobxoanmo (rae NpumMeHnmo) cpas-
HWTb CBOICTBA HAHOMAaTepMasioB CO CBOCTBAMM COOTBETCTBYIOLLUX 06bEMHbIX MaTepuasnoB, onpesennTb
XapakTep v cTeneHb pas3nnynili 3TUX CBONCTB.

[omxHbI 6bITb NCCNEef0BaHbl BCe OXMAaeMble N3MEHEeHNSA PU3NYECKUX N XMMUYECKNX CBONCTB B COOT-
BETCTBUM CO CTAAMNAMYU XMN3HEHHOrO LuKNa HaHomaTtepumana. Mo aTum npuymMHam LenecoobpasHo oxapakre-
pu3oBaTb CBOIWCTBA HaHOMarepuasa BO MHOTMX KOHTPOJIbHbIX TOYKaxX, €C/M OTCYTCTBYIOT OCHOBaHWA
nonaraTb, 4TO CBOWCTBA MaTepuasna 0CTaHyTCA HEU3MEHHbIMU.

Ona nepBooyepeHbIX CCnefoBaHuii AO/MKHbI ObiTb BblOpaHbl BCe HEM3BECTHbIE (IU3NYecKne n XmMmu-
yeckue CBOICTBA W3 NEPEYHs AaHHbIX (CM. NpunoxeHne A), a Takxe uU3nyeckne 1 XMMmM4eckme CBOICTBA,
BaXkKHble A5 Nonb3oBatens. JomkHO 6biTb NPOBEAEHO PaHXXMPOBaHWE HeL0CTaLWMUX AaHHbIX N0 3HAYMMOCTH,
onpefeneHbl MeTOAbl UCNbITAHWA 1 NOMHbIN NepeyeHb HeOOX0ANMBIX UCNbITaHWA. [JaHHble No U3NYECKM U
XMMMUYECKMM CBOICTBaM HaHOMaTepuasna, He BOLleALlne B 3aperucTpMpoBaHHbIi nepeyeHsb faHHbIX, HE06X0-
AVMMO AOKYMEHTVMPOBATL B C/lyyae, eC/i OHW OTHOCATCH K ONpeAesieHNI0 Ha3HauyeHus, CBOMCTB, ONacHOCTEN,
9KCNO3ULMN 1 BNOCNEACTBUN — K ONPeAeeHNto pucka, COOTBETCTBYIOLLEro HaHoMaTtepuasny 1 NpoayKuum, ero
cogepxalleii. Nltoboe pelleHne 06 0Tkase NPOBEAEHUSA UCCeA0BaHNA HEN3BECTHbIX (hU3NYECKUX N XUMK-
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Yecknx CBOWCTB HaMomMaTepuasioB, BXOASLLMX B 3aperucTpuMpoBaHHbI NepeyeHb AaHHbIX, AO/IHKHO ObiTb
060CHOBaHO.

6.3 PaspaboTka npodmaa onacHocTeW

6.3.1 BBepgeHue

Bcs nonyyeHHas paHee uHdopmauns Ao/mkHa 6bITb onpegeneHa, nageHtTudnymposaHa v npusejeHa B
npochusie onacHoOCTe, XxapakTepusytoLieM NoTeHUanbHbie ONacHOCTY AN 340POBbA N0AEN, OKpyXatoLL e
cpefbl 1 6e30NacHOCT Ha BCeX CTafusAXx XW3HEHHOro LUuKna HaHomaTepuana. YacTblo 3aToi npouenypbl
ABNAETCA onpefesieHne AaHHbIX, UX PaHXMPOBaHMe No 3HAYMMOCTU 1 BbINOSIHEHWE BCEX AelCTBUIA, Hanpas-
NIEeHHbIX Ha 3anosiHeHne Npo6enos B MHOpPMaLNUM 1 o6ecneyeHne BCeX HEOOXOAMMbIX faHHbIX UK paspa-
60TKY NPeAnoNoXeHNA N0 ymonyaHuio. B HacToswem cTaHgapTe NpeioXeHo ABa noaxoaa kK c6opy faHHbIX
06 onacHOCTU N5 340p0OBbA N0Ael, KOTopble NpefcTaBneHbl B NpuaoxeHusx b n B. MepeyHn gaHHbIX 06
OMacHOCTAX U KPUTUYECKUX ONACHOCTAX HaHOMaTepuasna A1 OKpyXalowein cpefbl NpYBeAeHbl B NPUIOXEHN-
ax n O

Ob6ecneyeHne MakCMMasibHOro kayecTBa 1 NOMHOTbLI NPOgMNsA onacHocTel ABnseTcs hyHAaMeHTas b-
HbIM MPUHLMUMNOM UCCNef0BaHNA COOTBETCTBYIOLEro pucka. HeKoTopbIM KOHEYHbIM TOYKaM ONacHOCTW COOT-
BETCTBYIOT TOJ/IbKO OMpefesieHHble MyTU pacnpocTpaHeHus HaHomaTepuana. Ecnu KoHKpeTHble nyTu
pacnpocTpaHeHUsi ONacHOCTN 1 ee 3KCNo3numsa 6yayT peann3oBaHbl C HU3KON BEPOATHOCTbIO, OCHOBbIBAACH
Ha OLeHKe XMW3HEHHOro LyMKna matepuana, To COOTBETCTBYIOLME ONACHOCTN ABNSAOTCA MEHEE 3HAUYMMbIMMU.
MoaTomMy Heo6X0AMMO NpoBefeHVe WTepaTWBHOIO aHanu3a B3aMMOCBSI3M OMACHOCTU U ee 3KCMO3WLMWU.
Hanpvumep, npu naeHTUdMKaumnm onacHocTein cnegyeT yuuTbiBaTb B/MSHME Ha OOLLECTBO W nepcoHan
NHOpMaL M1 0 BO3MOXHOM 3HauUTeNIbHOM BO3AENCTBUN «CBOOOAHbIX» HAHOMATEPUAsIOB.

He Bcerga mMoryT 6bITb 4OCTYMHbI HAYYHOAOCTOBEPHbIE AAaHHblIe 06 ONAacHOCTAX KOHKPETHOro HaHoMaTe-
prana. Mo3ToMy MOryT 6biITb HEOGXOAMMbI 3aK/IUYEHUS CNeLuanncToB A5 peasibHbIX OLEHOK BO3MOXHbIX
onacHocTeii. KoHeYHble Nonb3oBarTeny HaHoMaTeprasnos A0/HKHbI TPe60BaTh OT NOCTABLLMKOB COOTBETCTBY-
oLve faHHble 06 nx onacHoCTU. Ecin nocTaBLUYKN HE MOTYT UM He XOTAT NpefocTaBNATb Takyto nHopma-
LMI0. TO KOHEeYHble Mo/b30BaTeNn AO0/DKHbI YYUTbiBaThb 3TO MpWU BbiGOpe mMaTtepuasos M MOCTaBLLMKOB U
[O/MKHBI NPOBECTU COOP U OLEHKY AaHHbIX O HAHOMaTepuasnax camoCTOSATENbHO.

Monb3oBaTenb MoXeT pa3paboTaTb TabauLy cpaBHUTENbHbLIX CBOWCTB, COAEPXalLlyto faHHble 06 onac-
HOCTW ANA 3[0POBbSA M OKpYXaloLlei cpefbl BCEX 3HAUMMbIX MaTepPUanoB 1N 3aMeEHSIOLNX X HAHOMaTepna-
noB. 9Ta UHopMaLMa OTHOCMTCS K aTanam OLLeHKN U yrpaB/ieHns pUCKOM (nuua, NpUH1MaroLwme peLeHmns, n
3auHTEepecoBaHHble NpuyacTHble CTOPOHbI MOTYT aHasiM3npoBaTb COOTBETCTBYHOLLME ONACHOCTU HaHoMarte-
pvianoB 1 3amMeHsieMbIX UMW MaTepuanos).

6.3.2 NcnbiTaHusa

B HacTosLLee BpeMA MHOTMEe MeTOAbl UCMbITaHW B €CTEeCTBEHHbIX (in Vivo) U B na6opaTopHbIX (in vitro)
YCNOBMAX NCNOMb3YITCA A5 OLeHKN TOKCUYHOCTU pa3pabaTbiBaeMbIX HAaHOMaTepManoB, HO 60/bLIas YacTb
3TUX METOA0B U3HavyasibHO He Oblnla NpegHasHavyeHa Ans Takux uener. MHorme npuyacTHble CTOPOHbI CKMOH-
Hbl CHU3UTb KOJINYECTBO UCNbITAHWUIA, HE NPOBOAMNTbL UCMbITAHWSA HA TOKCUYHOCTb Ha XXUBOTHbBIX 1 paspaboTaTtb
[OCTOBEpHble, BOCNPOU3BOAMMbIE, 06ecneyrBaloLLe 4OCTOBEPHbI MPOrHO3 UCMbITAHUS in Vitro ¢ NCNoNb30-
BaHMeM 6051ee NPUMUTUBHBIX XXUBOTHbIX. MpeAnoYTUTENbHO, YTOObI OpraHn3auny UCNoNbL30Baau anbTepHa-
TUBHblE YTBEPXAEHHbIE MEeTOAbl UCMbITAHWA Ha TOKCMYHOCTb 6€3 UCMOMNb30BaHUSA XWBOTHbIX, T. K. ANA
pa3paboTku u yTBepXAeHUs MeTOAO0B UCMbITaHWI C MCNOMIb30BaHWEM XUBOTHbIX TpebyeTcs ANUTEsbHbIN
nepuog, BpeMeHu.

Ha ocHoBe vcnbITaHWii, yunTbiBas UX CA0XHOCTb, cneuundunky n 3atpartbl Ha UX NposegeHne, hopMupy-
10T YPOBHW UCMbITAHWI (CM. npunoxeHue B). B naeane ncnbiTaHUsi Ha HayasibHbIX YPOBHSIX MO3BONAIOT C
BbICOKOI CTENEeHb0 [JOCTOBEPHOCTY NMPOrHO3MPOBaTh TOKCUYHOCTb ANS Noaei n akocuctem. MNocneaytolime
60nee 3aTtpaTHble YPOBHW WCMbITAHUA OObIYHO MCNOMb3YIOT TOMLKO A/ NOATBEPXKAEHNS MOOXMUTENbHbIX
pe3ynbTaToB NpPeALecTBYOWMUX UCMbITAHWIA, ONpeAeseHNs MeXaHN3MOoB UK 4PYTUX acnekToB TOKCUYHOCTH,
HeobX04MMbIX AN YCTPAHEHWSA, CHKEHUS UMW YNpaB/eHNsa COOTBETCTBYOLWNMU pUCKamm.

CoBpeMeHHble BO3MOXHOCTW UCMbITAHWI in Vitro No BbISIBNIEHUIO NOTEHLMAIbHOW TOKCUYHOCTY HaHOMa-
TepnasoB C BbICOKOI CTEMEHbI0 TOYHOCTY NPOrHO3a BecbMa OrpaHuMyeHbl, TOYHOCTb WUCAbITAaHWUIA in vivo Ans
aTUX Uenein Takke orpaHuyeHa. CnefyeT co3fiaTb UHTErPUPOBAHHYIO CUCTEMY UCMbITAHWA, BK/IHOYAOLLYIO
CUCTEMbl UCMbITAHWIA in Vivo U in Vitro ¢ HaYaNbHbLIMU UCNLITAHUAMM in Vitro, o6ecneynBaLLUMK NpeaBapu-
TeflbHble fAaHHble 0 HA/IMYNM NN OTCYTCTBUM TOKCUYHOCTM MaTepuana. 370 Nno3BonseT paspaboTymkam npu-
CnocobuTb cTpaTerun NCnbiTaHnii K pa3paboTke HOBOWM NPOAYKLMN.

Ha HauyanbHbix cTagusx paspaboTkM NPOAYKUMM OpraHu3aums MOXEeT OrpaHuunTbCs NpoBeAeHVEM
60nee NpoOCTbIX, BBICTPbIX U MeHee 3aTpaTHbIX CNOCO60B pa3bpakoBKM, KOTOpble MOMOratT C 60/bLIOWA
flonei BEPOSITHOCTY NAEHTU(MLMPOBATL TOKCUYHbIE MaTepuasbl U MaTtepuasbl C BbICOKMM PUCKOM. [laHHble
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pa3bpakoBKN B COYETaHWNMN C paHHel OLLEHKON TeXHNYECKMX NepcrnekT1s 1 nepcnekTns gnsa busHeca HaHoma-
Tepuana unu paspabaTbiBaemMoro npoAykra MoryT NnoMoYb B NPUHATAN pPeLleHnss 0 He06XoAUMOCTH NPOAON-
XeHusa pa3paboTku HOBOW Npodykuun. B cuTyauun, korga npu npoBefeHnn pasbpakoBku Ha paHHUX CTaAnax
co3faHus NpoAyKUUN 661N BbiSiBMIEHBI OMACHOCTU, CBSA3aHHbIE C TOKCUYHOCTBIO UK APYTMMY ONAaCHOCTAMM,
opraHm3auunsa o6bI4YHO HaYMHaeT aHaIU3MpoBaTh asibTEPHATUBHbIE NYTU CHUXKEHUA pUCKa 38 CHET BHECEHUS
MU3MEHeHW B Matepuas uam cnocobbl ero NCnosib30BaHus.

Uem 651nxe maTepuan uam npoaykT K KOMMepYecKoMy 3anycky, Tem 60nee CoXHble 1 cneuuduyHslie
ucnbiTaHns (06bI4HO 6onee 3aTpaTHble) AO/MKHbI ObITb MPUMEHEHbI OpraHu3aumeii gna 6onee TOYHON OLEHKM
pucka, COOTBETCTBYIOLEro HaHOMaTepuany 1M KOHeYHOn Npoaykumvi. K MOMeHTY Hayana KOMMepYeckoro
MCMNosib30BaHNA NPOAYKLUN UK Matepuana Ao/hKHa 6bITb NoslyvyeHa nHgopmaumna o pesynstarax Ucnbita-
HWIA Ha BCeX CTaamsax pa3paboTku.

OpraHu3auuy MoryT BblGMpaTb MOMEHT BPEMEHU Y MeXaHU3Mbl nepexoda OT OAHOro YpOBHSA UCMbITa-
HWIA K 4pYroMy, OfHaKO ONWCaHHbIe HVXE YPOBHU UCMbITAHUI MOTYT ObiTb NMPUMEHEHb! K 0ObIYHbIM CTaAnAaM
pa3paboTkn npoAykumu. Hanpumep, opraHvsaums MOXeT MPUMEHWUTb MUCNbITaHWA YPOBHA | Ha cTaguu
Hay4Ho-uccnefoBaTeNbCKNX paboT; Aanee NepeinTn K ucnbiTaHMAM ypoBHS Il Npy NnpoBefeHun ucnblTaHui
OMbITHOrO 06pasLa HaHoMarTepuana UM HaHONPOAYKLUUW; 3aTeM NPUMEHUTL UCTbITaHWA YPOBHA Il Ha cTaguu
MapKeTUHIOBbIX NCCeA0BaHUii N 3aBEPLUNTbL UCMbITAHUAMY YPOBHS IV Ha cTagum MaccoBOro NpoM3BoACTBa
1 KOMMEpPYEeCKOro 3anycka npoayKuuu.

B HeKoTOpbIX Cyvyanx HeonpeAeeHHOCTb pe3ybTaToB UCNbITaHUA YPOBHA | MOXET NPUBECTU K pelue-
HWIO MCMO/Mb30BaTb UCMbITAHUA, 0ObIYHO NPUMEHSAEMbIE Ha MO34HUX CTafAUAX, paHee yeM 3annaHupoBaHo,
YTO6bl CHM3WTbL 3Ty HeonpefeneHHoCTb. B nobom cnyvyae Habopbl AaHHbIX W NAaHbl UCMbITAHWA JOMKHbI
COOTBETCTBOBATb N/IAHOBLIM paboTam OpraHu3aLMn 1 BpeMeHU Bbinycka HOBOW NpoAyKuun (Ha 0OCHoBe Mosy-
YEHHbIX AaHHbIX, MPUHATBIX POLLEHWI, OCHOBAHHbIX Ha 0NYy6ANKOBaHHbIX AaHHbIX, 3HAYEHMAX U Npesnonoxe-
HUAX. COOTBETCTBYIOLWMUX HauXy[leMy CLeHapuio, ecnv MMelTCs CyLeCcTBEeHHble Npo6esnbl B AaHHbIX U
cpefcTBax KOHTPOA), C TeM YTO6bl NOJb30BaTe b MOT CAeNaTh peasibHble 3aK0YEHUSA O PUCKE.

6.3.3 Mcnonb3oBaHue nHpopmaumy 06 aHanorax

Mpun HegocTaTKe AaHHbIX O KOHKPETHBIX BUAAX OnacHoCcTell MaTepuana CcylecTByeT TO/IbkO OAWH CMo-
€06 NPUHATUA peLleHns, OCHOBAHHbI Ha NPUMEHEHNW NPUHLMNA aHaN0TUK K AaHHBIM O MaTepuasne ¢ NCnosb-
30BaHueM MHgopmalmmn 06 aHanorMyHoM martepuasne, 415 KOTOPOro CyLecTBYIOT NPOBEPEHHbIE AaHHble 006
nccnegyemMom Tune onacHoCTW (Hanpumep, neroyHas TOKCUYHOCTL). Oba aTn Matepuana mMoryT ObiTb BK/IO-
YyeHbl B MccnefoBaHe TOKCUYHOCTH. XOPOLLO U3YYEHHbIV C TOYKM 3peHns onacHocTeli MaTepuan obecneun-
BaeT fAaHHble [ANS AONOMHUTENbHOTO KOHTPONSA NpW uUcCAefoBaHMM HaHomaTepuana. B 6onblivHCTBE
c/ly4yaeB NpoBOAMMbIE UCTbITAHUA MOTYT BbITb 60/1€€ KOPOTKUMU U NPOCTBLIMU.

Moapo6HOe 1 TOYHOE PYKOBOACTBO HA OCHOBE MHOrOChakTOpPHOro NOAXOAA K MPUMEHEHMWIO NpuHumMna
aHasiorMm No OTHOLLEHUIO K NU3BECTHLIM XMMUYECKMM BellecTBaM 6bin paspabotaHbl OECD u gpyrumm opra-
HU3auusMn. Pe3ynbTaTMBHOCTL CTpaTernm npuMeHeHus nNpuHumuna aHanormm 3aBucuT ot pobacTHOCTU faH-
HbIX O KOHTPO/IbHbIX MaTepuasnax, NoJlyyeHHbIX Ha OCHOBe 60siee MOMHbIX UCNbITaHU Ha TOKCUMYHOCTb, U
[oKasaTenbCTB L,e/1ecoo06pasHoOCTU NpuMeHeHus obpasua CpaBHEHUA A1 HOBOro mMaTtepuana, 0Co6eHHO
OTHOCUTE/IbHO BO3MOXHbIX MeXaHU3MOB TOKCUYHOCTW. Ecnn fokasatenbcrea Lenecoobpa3HoCcTn yCTaHoB-
NeHbl. TO UccnefoBaHNA NO3BONAIT [NYy6Xe U3YyUMTb KOHKPETHbIA TUN TOKCMYHOCTM HOBOrO marepuana Ha
OCHOBE [JaHHbIX O XOPOLUO U3y4YeHHbIX MaTepuanax. Kputepuy npumeHeHusa npuHumuna aHanorum npu nuccne-
[OBaHUV HaHOMaTepuasioB elle He pa3paboTaHbl, OJHAKO B 3TOM MpoLecce BaXHY PO/ib UrpatoT Xxapakre-
pucTUKM Yactuy. lMpu ycTaHOBMIEHMM aHanorMm nosb3oBaTeslb [O/MKEH OnNpefennTb, COOTBETCTBYIOT /N
CBOICTBa aHa/IONMYHOro MaTepvana, Takve kak pasmep yacTul, pacrnpegeseHe pasmepos YacTul, kpuctasn-
NMyeckoe COCTOsIHNEe, PeakTUBHOCTbL NOBEPXHOCTU U T. 4, COOTBETCTBYIOLLMM CBOWCTBAM YacTul, uccnegye-
MOro HaHomarepuana.

PesynbTtarbl NpUMEHEHNSA NPUHLMUMEA aHaSI0TMKN HE CTOJb HaAEeXHbI M0 CPAaBHEHWUIO C fJaHHbIMW KOMII/IeKC-
HbIX UCCeA0BaHNA TOKCMYHOCTM KccnesyemMoro Mmatepuana. B HacTosiliee Bpems He Bcerga ecTb BO3MOX-
HOCTb MNPUMEHUTb CyLlecTBylOLMe paHee MeToAbl WCCNefoBaHWin K HaHomartepuanam. OpHako
nccnefoBaHusa No NPUHLMNY aHanormm MoryT No3BONUTb NPOBECTY MOHUTOPWHT 1 NOAYyYUTb NpeaBapuTenb-
Hble AaHHble 06 OLeHKe coBnagatoLwmnx 6,IM3KNX TOKCUKONOrMYeCKnX BO3AeNCTBUIA ANS BHOBb paspaboTaHHoO-
ro HaHomaTepuana W cylecTBytoLleli NPOAYKUNM, cofepxallieli HaHomaTepvanbl, B KOTOPYIO BHECEHbI
HebonblUNe N3MEHEHUSA.

Mpu nccnefosaHnn BO34eNCTBUS HAHOMAaTEPUanoB BO3HUKAIOT Npo6iembl, He BO3HMKatoLLe B Criyyae
BO3eNCTBMA 0ObIYHBIX XMMUYECKNX BellecTB. Hanpumep, nogobre o6bluHbIX MaTepuanoB N0 XMMUYECKOM
CTPYKType SBNAEeTCA [0CTAaTOYHbIM OCHOBaHWEM A8 NPYMeHeHusa npuHuuna aHanorum. OfHako cBoiicTBa u
TOKCMYHOCTb HAHOMATepMasioB 4acTo CBA3aHbl C APYTMMK nokasaTensMu, YHUKasibHble CBOWCTBA HaHOMaTe-
pvanoB B 60MblUei Mepe 3aBUCAT OT pa3Mepa YacTuL, U He 3aBUCAT OT XMMUYECKOI CTPYKTypbl. Mo3ToMy npu
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1Cnosib30BaHNV AAaHHOro MeToAa NPMMEeHUTENIbHO K HaHOMaTepuanam cnegyeT npuaepxmsarbcs 60/1€0 KOH-
cepBaTMBHOro noaxoga.

6.3.4 ®opmupoBaHue npoduns onacHocTei

Mpun chopmmrpoBaHnM Npohunsa onacHocTen AN Kax 4o CTafnmn XU3HEHHOTO LiMK1a B COOTBETCTBUM CO
cTagueli pa3paboTky He06X0ANMO BbINOMHNUTL CreayloLne AelicTBUSA:

- iccnepoBaHne v ncnonb3oBaHue CyLecTBYOLWMX 4aHHbIX. CnegyeT BbINOMHUTL NpegsapuTesb-
HbIi aHaNn3 MCTOYHMKOB MHGOpMauMM 0 6a30BOM Martepuane, a Takke nccnefoBaHue BCeX BHECEHHbIX
N3MEHeHW 1 HannymMa npuMeceii (3arpsA3HeHNiA), KOTopble BO3HUKAIOT MPW NPOMbILLNEHHOV 06paboTke nnm
npu aKonornyecknx u/'mnmn ruonoruyeckmx npeobpasoBaHnax marepuana. Heo6xoAMMo NPYMEHNUTL NOAXO0A
«BECOMOCTU [0Ka3aTe/IbCTB» K OLeHKEe CYLLEeCTBYIOLMUX AaHHbIX U UHChOpMaL MM 06 3KCno3uumm n onpeae-
NNTb HEOBX0AMMOCTbL B MOMYYEHUN AOMONHUTENBHON MHOPMaLnW ANS NpoBeAeHns naeHTudukalm onac-
HOCTEe 1 OLLeHKM pucKa.

- PaHxunpoBaHne HegoCTalWMX AaHHbIX NO 3HauyMmocTu. Mpu HeobxoaMmoCTK cnegyeT onpege-
nnTb (M 060CcHOBaTH) NyydllMe cnocobbl NosyYeHns AaHHbIX. Hanpumep, nHopmauns npouns XMMmn4eckmx
1 hU3nYecKknx CBOWCTB MaTepuana v Npouas aKCNO3nLMM MOXET ObiTb NOIe3Ha NPU pPaHXMPOBaHUW AaH-
HbIX MO 3HAYMMOCTM NpU 3anonHeHny Npobenos B Npodune onacHocTei. KntoyeBbiMM MOMEHTaMn uccneso-
BaHWn AO0/KHbI 6biITb Hambosniee BEpOSATHble CMOCO6bI BbIGPOCOB, MYTU PAacnpOCTPAHEHUS U 3KCNO3ULMMN
martepuana, 0CO6eHHOCTU W KONIMYECTBEHHbIE XapakTepuCcTUKM BbIGPOCOB U 3KCMO3uLun (Hanpumep, Konu-
4eCTBO NOABEPXEHHbIX ONACHOCTYW NI0AeN, CTeneHb pacnpocTpaHeHNs HaHoMaTepuana B NPOCTPaHCTBE U BO
BpEMeHH), a TaKkke Tpebyemble pecypcbl NS UCCNeAoBaHNsa npodykuuun. Bece pelueHns o Heo6xoAnMocTn
noNy4YeHns AaHHbIX, 060CHOBaHME NPUHATLIX PELUEeHNn U NCNo/b3yeMble CpefcTBa KOMMNeHcaum HegocTato-
LLMX AaHHBIX [OMKHbI 6bITb 3apPerncTpMpoBaHbl B kKapTe uaeHTUdMKaLMm onacHocTeil HaHomaTepuana.

- OnpegeneHne MeToA0B M NPOTOKOMOB MCNbITaHWi. Ha ocHOoBe MHhopmaLm AoMKHbI 6bITb yCTa-
HOB/IEHbl METOAbl M NPOTOKO/bI UCMbITAHWA A4NS hopMmrpoBaHusa npochuaa onacHocTe. B npunoxerHnsax b n
B npuBefeHbl Ba BO3MOXHbIX MOAX0AA K COCTAB/IEHMIO NPOTOKOA UCMbITaHWIA. MoNyYeHHblE AaHHble, Npu-
HATbIE peLleHns 1 X 060CHOBaHVe A0/MKHbI ObiTb 3aperncTpUpoBaHbl B KapTe AeHTUdMKaLMmn onacHocTel
HaHomaTepuana.

- NpeHTndmkauma n xapaktepuctvka onacHocTel. ANPUOpPHYI WHGOPMAaLuio, OCHOBAHHYI Ha
M3BECTHbIX UCTOYHMKAX MHhopmaLun, BMecTe € NoslyYeHHbIMW HOBbIMW AaHHbIMW 3aHOCAT B KapTy UAEHTU-
omkaumm onacHocTelh HaHoMmaTepuasna. [lanee He06Xxo4UMO CoCTaBUTb NPOUIbL UHpopMauumn 06 n3BecT-
HbIX OMACHOCTAX MaTepuana, BKoYas conoctaB/ieHve martepvana ¢ 06pasLoM CpaBHEHUSA: 06BEMHBIMU U
3amMeHsAeMbIM1 MaTepuanamu. B utore Ko BpeMeH KOMMEepPYeCKoro 3anycka npoAykuum fomkHa 6biTe nony-
YyeHa XapaKTepucTrka onacHocTeil HaHomaTtepuana. [laxe nocsie OKOH4YaHWs paboT No cocTas/IeHN0 Npodn-
NA onacHocTeld ero Heob6xoAMMO perynsapHo O6GHOBAATbL NPW YCTAHOBMEHUM HOBbLIX ONAcHOCTEl uan
nosyyeHnn HOBOI MHopmauuy 06 onacHoCTy.

6.4 PaspaboTka npocunsa akcnosuymnu

6.4.1 BsepgeHune

Mpu bopmrpoBaHumn NPonAsA IKCNO3NLUN NAEHTUDULMPYIOT K XapakTePU3yT BO3MOXHYIO aKCMO3N-
LMio. ee BO3JeicTBME Ha YenoBeKa M OKPYXaloLLylo cpedy Ha BCeX aTanax XW3HEHHOro Lykia NpoAyKuuu.
Takas uHopMaLna BaxHa He TOMIbKO A1 OKOHYATeIbHOM OLEHKN U MEHEKMEHTa pucka, Ho Takke urpaet
CYLeCTBEHHYIO PO/b NPV MPOEKTMPOBaHNM npouecca MAeHTU(UKaLMN ONacHOCTEN 1 OLEHKM UX pUcKa.

CyuiecTByi0T ABa cnocoba 3aKcno3nuuy HaHoMaTepuana: NPsIMO KOHTaKT XMBbIX CyLL,EeCTB C HAHOMaTe-
pvanom uam BbiGPOC HaHOMaTepvana B OKpyXXaloLLyto cpedy (Hanpumep, BatMmocdepy, Bogy, No4YBy U T. M.). a
Takke BO3elicTBMe HaHOMaTepuana npy UCNoNb30BaHUN coepXalleil ero NpoayKuum. KCNo3nLmsi BO3HU-
KaeT npu nonagaHun HaHoMartepuasna B OpraHn3mM Npu AbiIXaHuu, npremMe nULLM UK NPu KOHTaKTe yepes KoXy
Wnn Apyrue TKaHn opraHu3mMa, HanpumMep yepes CmM3ncTblie 060/104UKN.

B 3aBMCUMMOCTM OT cnoco60B MCNO/b30BaHUS HaHOMaTeprana, ero CBOMNCTB U XapakTePUCTUK NPOAYK-
LMKn. CO3A4aHHOl Ha OCHOBE HaHoMmartepvana, nyTu 1 cnocobbl 3KCNO3MLUKN HaHOMaTepunana MoryT 6bITb pas-
nuyHeiMKu. Ecnn maTepuan sBNseTcs KOMMOHEHTOM a’spo30/IbHOW NPOAYKUMMW, TO ee pacrbl/ieHNne MOXeT
BbI3BaTb 3MUCCUI0 MaTepuana B OKpyXatLlylo BO3AYLLIHYIO cpefy, a Takke nocnejytoliee ero nonagaHve s
nerkme un Ha Koxy. Ecnn matepuan npegHasHauyeH Ans cépoca B CTOUYHbIE BOAbI, HANPYMEP SABMSETCA YacTbio
YUCTALLMX CPEACTB, TO BoAa 6yfeT NepBMYHON Cpesoi ANS ero 3KCno3numm 1 Bo3aeincTamns (Yepes NUTLEBYIO
BOAYy Wnu pbiby). Kpome Toro, KOHTaKT C ocTaTkamu HaHomartepuana (Hanpumep, Nocse UCMosIb30BaHNA Yunc-
TALWWX CPEACTB) ABASETCA BO3MOXHbIM NMyTeM 3KCMO3ULUN.

KoHeuHble nonb3oBaTeny [O/KHbI YYUTbIBATb CNOCO6LI MPUMEHEHUS HaHOMaTepuana B NPoAyKLun,
ero BO3feiCTBME Ha 4yefnoBeka, a Takke O0COGEHHOCTW MCMOMb3yeMblX HaHOMaTepmasioB, KOTopble MOryT
nonacTb B OKpyXalLllyo cpegy. Hanpumep, HaHomaTepuas MOXET cofepXaTbCA B 3alUTHOM MOKPLITUK
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NOBEPXHOCTU NPOAYKLUK, NO3ITOMY BO3MOXHAs 3KCNO3MLKA ByAeT orpaHnyeHHol (Hanpumep, BbIGPOCHI Npu
paspyLleHnm noBepxHocTn). Kpome Toro, MCNosib30BaHMe HaHoMatepuana npu U3roToseHnn NPoayKLmMmn He
0653aTeNIbHO 03Ha4YaeT, YTO KOHEYHbI NMPOAYKT COAEePXUT HaHOMaTepuasbl.

6.4.2 MMpouecc pa3paboTkm Npodunasa aKCno3muyum

Mpu paspaboTke Npodnas IKCNO3NLMM ANA KOKAOW CTaAnmN XXU3HEHHOTO LyKna NpoayKuumn Heobxoam-
MO BbINOIHUTb CeaytoLne aencTens:

- OueHka NoTeHUManbHbIX BbIGPOCOB. Bce n3BeCTHble MAKM BO3MOXHblE MPOLLECChl NPOU3BOACTBA
UAN UCMONb30BaAHMUS, B KOTOPbIX MPUMEHSIIOT HAHOMAaTepuanbl UM NPOAYKLMI0, COAepXaLlyo HaHoMaTepua-
Nbl. AO/XHbI ObITb OL@HEeHbl HA BO3MOXHOCTb 3KCNO3MLMM NPY NPSIMOM KOHTaKTe C XVBbIMMW CyLLecTBamu nim
BO3MOXHOCTb NonagaHnss HaHoMaTepuanos (BbIGPOCOB) B OKPYXaloLLyto cpeay.

MockonbKy MEHEMKMEHT pYCKa N KOHTPOJIbHbIE Mepbl BAVAIOT Ha 3KCMO3MLMI0 B NpoLiecce npov3Boj-
CTBa. TO A5 OLEHKN BO3MOXHbIX BbIGPOCOB ¥ pa3paboTkm Npodhmnsa SKCNo3uLmMm B OTHOLLEHMM NPOcheccmo-
HanbHOW 6e30nacHOCTN He06X0AMMO OTBETUTL Ha CleayloLe BOMpocChl:

- Kakne cpegctea obecneyeHmsa 6e3onacHOCTU (Hanpumep, yaaneHus nblav, o6ecneyeHns repmeTny-
HOCTMN) UCMONBL3YIOT Ha Pabounx MecTax U KakoBO Ka4yecTBO UX paboTbl?

- Kakve npumeHsI0T cpefcTBa MHAMBUAYASIbHON 3aluTbl U 3alWMTHOE 060pyAoBaHue (Hanpumep, BUA,
hUNbTPYIOLLLETO KAPTPUAKa UK 3alUTHBIX NepyaTok)?

- Kakne npouegypbl MUHUMU3ALUN IKCMO3NLMM (BKIOYASA UHCTPYKLUKU AN1S NPUMEHEHUS B AOMALLHEM
X035/cTBeE No Aerasauuy npy cnyvyainHom pasnuse wam Bbibpoce, Npu cMmeHe huabTpa, a Takke no metogam
yTuAn3aLmm) NpUMEHSIIOT B KOHKPETHOW cutyaummn?

- Hackonbko ahdpeKkTUBHbI TEXHUYECKME CpefcTBa KOHTPONS W 3aluTHoe obopyfoBaHue NpuMeHU-
TeNbHO K uccnegyembiM HaHoMaTepuanam?

JOomKHbI 6bITh MAEHTUMNLMPOBAHBI MeXaHW3Mbl BO3MOXHOIO BO3AENCTBUA Ha YesloBeka U OKpyXaro-
wyto cpegy. Hanpumep, Bo3feiicTBie HaHOMaTepMasioB BO3MOXHO NpU X UCMONb30BaHUN B BUE MaTtepua-
NOB 1 cofepxallein ux npofykumu. BeposiTHee BCeEro 3KCMO3WLMS MOXET BO3HUKHYTb TO/IbKO B MecTax
TEXHNYECKOro 06CNYXNBAHUSA UK PEMOHTA NPOAYKLMKN (Hanpumep, npu LWAnOoBKe, CBEPSIEHUN, CBAPKE) UK
B C/lyyae peanv3auunm KOHKPETHbIX CLeHapveB 3aBepLUeHUss XW3HEHHOro Lukna HaHomaTepuana, korga
MOXeT BO3HMKHYTb OMacHoe 3arpsisHeHue okpyxatwlieli cpefbl (HanpuMep, nonajgaHue HaHomaTepuana B
KUCAble XUAKME cpefbl NPy YTUAM3auum mycopa, YTo MOXeT Bbi3BaTb NonajaHne HaHomaTepuana, cnoco6-
HOro M3MEHUTb LWENOYHON 6anaHc, B rpyHTOBbIe BOAbl). Kpome Toro, He06X0AMMO Y4MTbIBaTb CBONCTBA U
XapakTepuUCTUKN HaHoMaTepuana.

Onsa kaxpol cpefbl, NOTEHLMANBHO NOABEPXEHHOW BbIGPOCAM, MOXHO ANA HArNsaAHOCTU COCTaBUTb
KapTy Bbl6pocOB. TakuM 06pa3oM MOXHO WAEHTUMUMPOBaTb BCE W3BECTHblE KPUTUYECKNE OMacHOCTM
(Hanpumep, XUMUYeckne nNpespaLleHns HaHomaTepvana npu yTuaM3auum i ero NnepeHoc B Apyrue cpeabl).
Mopo6HLIM CNOCO60M MOXHO OnpefesiTb TO. YTO HEM3BECTHO O cnocobax BbIOGPOCOB, MYTAX IKCMO3ULUK,
[o3ax 1 ApYrnx COOTBETCTBYIOLLMX NokasaTensax. ViHhopmauma B gaHHOM cryyae xapakTepusyeT BO3fei-
CTBUE HaHOMaTepuasa B ABYX HanpaB/IEHUsIX: Ha OpraHn3M YenoBeka 1 oKpyxaloLlyto cpeay (MHopmaums
3TUX ABYX HanpaBfeHuii MoxeT 6blTb B3auMoCBsi3aHa). [1a OueHKN BO3[eiCTBNA Ha OpraHn3M yenoBeka
Heo6XxoMMO OTBETUTbL Ha CnefyloLmne BONpocChl:

- KakoBbl cnoco6bl MOTEHLMabHOTO BO34ENCTBUSA (3KCMO3ULNN) Ha OpraHn3M 4yenoseka (Hanpumep,
yepes AblxaHue, NuLLy, Npy nonagaHuy B rnasa u Ha Koxy)? Kakme mexaHusMbl unv AelicTBUA MOTyT NpUBecTu
K NOSIB/IEHNIO BEIOPOCOB, CMOCOGHBIX CO3faThb 3KCMO3NLUN?

- flBNsieTca N HaHOMaTepuan CyLecTBEHHO BaXHbIM B NOTpe6uTeNbCKOM ToBape (B HaHopasmepax)?
Ecnu ga. To B kakoii hopme OH npucyTcTBYeT? KakoBbl BO3MOXHbIE NMyTU (hOPMUPOBAHNA IKCNO3MLMUW NpU
YCNOBUAX NpegHa3HaYeHHOro Uan OXnaaeMoro 1cnosib3oBaHna?

- MoxeT 5in HaHOMaTepuan NpucyTCTBOBaTb B MMTbEBON BOoAe Un Boge AN nonmea? lMNpu Kkakux ycno-
BUAX?

- MoxeT nn HaHomaTtepuan NpUCYTCTBOBaTb B OKpYXalolleM BO3AyXe WUAu Ha NOBEPXHOCTAX pabounx
MecT, AOMOB M B ApYrMx mMecTax obuTtaHusa nogein? B kakoli hopme?

- Kakne rpynnbl HaceneHus SBASAOTCA Hanbosiee BOCMPUUMUYMBLIMU K 3KCMNO3ULMU HaAHOMAaTepuasnos
(Hanpumep, getu, noxunslie nwamn)? Npu Kaknx yCnosusax?

Mpy nccnefoBaHNn 3KCNO3NLMK B OKPYXaloLLyto cpedy Heo6xoAnMo NonyynTb OTBET Ha cnegylouime
BOMNPOCHI:

- KakoBbl BO3MOXHbIe WCTOYHMKM MOMafaHns HaHoMaTepuasnoB B OKpyxawlyo cpedy (Hanpumep, B
aTmocdepy, Bogy, NoyBy, 0CafouHble NOpoabl U 6uomatepunio)? Mpu kakmx yCnoBuax HaHoMartepuasnbsl MoryT
nonacTb B OKpyXaloLlyto cpeay?
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- Kak npoucxoauT pacnpejgenieHne HaHomatepuana B oKpyxatwLleli cpefe (T. . KakoBbl CNocobbl pac-
npocTpaHeHnsa 1 HakonJeHUss HaHomaTepuana B atMmocdepe, Boge, Noyse, 0Caf0yHbIX Nopogax n buomarte-
pun)?

- KakoBbl BO3MOXHbI€ MyTW 3KCNO3ULUN?

- MoaBepraeTca v HaHOMaTepKan PasfIoXeHNo UM XMMUYECKOMY NpeBpaLLEHMI0 B OKpYXatoLLeli cpeae?

- KakoBbl cnoco6bl yTUAM3auumn HaHomaTtepuana v MOXeT /I OH Hakan/mBaTbCsA B CTOYHbIX BOAAX?

CoxpaHsieTcs N1 HaHomaTepuasn B OKpyxatolleii cpee B 6MoAocTynHon chopme?

- Ha ocHoBe nony4yeHHOl MHhOpMaLMM O KPUTUYECKMX ONACHOCTAX AN OKpyXalowel cpedbl, kakve
NONyNALMUN XNBbIX CYLLECTB MOTyT 6bITb NOABEPrHYTbI ONACHOCTY (HanpvMep, NTULLbI, OpraHu3Mbl, obuTat-
lwne B BOAe, Ha AHe BOLOEMOB unu B nouse)? Kakum o6pasom?

- CyluecTByeT 1M BO3MOXHOCTb 6MOaKKyMy/IMpoBaHUsi HaHoMmaTepvana?

- UTO Hen3BeCcTHO 0O KpUTMYECKMX OMAacHOCTAX HaHOMaTepumana Ansa oKpyxatLieli cpefbl U kakme Mepbl
cnepnyert npegnpuHnUmaTb?

- PanxunpoBaHune HegocCTalWmUX gaHHbIX NO 3HAYMMOCTKU. MNpu OTCYTCTBUM WU HEAOCTATOYHOCTU
AaHHbIX HEOGXO,D'VIMO nccnenoBsatb CNoco6bl M UCTOYHUKN UX nony4vyeHus. KntouyeBbiIMM MOMEHTaMM nccneno-
BaHW [OMKHbI ObITb Hanbonee BepoATHbIe CNOCO6bLI BbIGPOCOB (BblAeNeHNIA), NyTU X PacnpoCTPaHEHNS U
XapakTep BO3MOXHbIX BbIGPOCOB WM 3KCMNO3ULMKN, OXMAAEMbIi 06BEM BbIOPOCOB 1 3KCNO3uULMK (Hanpumep,
KONIMYECTBO NOABEPXEHHbIX ONACHOCTM Nt0AeN, CTENEeHb pacnpocTpaHeHUs HaHoMaTeprana B NpocTpaHCTBe
1 BO BPEMEHM), a Takke Tpebyemble pecypcbl 4719 UccnefoBaHus Npoaykuum. B 3aBMCMMOCTM OT cuTyaumm
MOXHO UCKNMKUYNTb onpeaesieHHble NyTh 3KCno3nyun. Bce peweHna o HEOﬁXO,qMMOCTM nonyvyeHna gaHHbIX,
060CHOBaHMEe NPUHATBIX PeLlEeHNnii U NCNoNb3yeMble CPeACcTBa KOMNEHcaLNM HeJoCTatoLWMX AaHHbIX A0/MKHbI
6bITb 3aperncTpMpoBaHbl B kapTe naeHTudukaunm onacHocTel HaHomaTepuana (CM. npunoxexHve E).

- Pa3paboTka v BbIMOSIHEHWE N1aHa NOly4YeHUs Heo6xXxoAMMbIX AaHHbIX. MNocne nposegeHNs aHa-
M3a BblLLIEOMUCAHHbIX KOYEBbIX 3/1EMEHTOB, MAEHTUMKALMN N PaHXMPOBAHUS HeAOoCTaoWMUX faHHbIX No
3HauYMMOCTH cnefdyeT paspaboTaTb NnaH 479 3ano/iHeHnsa NpobenoB B faHHbIX (MM 060CHOBATL OTCYTCTBUE
Heo06X04MMOCTM B UX MONYyYEHUN 1 UX 3aMeHy). Heo6XxoArMO naeHTUdMLMPOoBaTb NCTOYHVKN MHhopMaLmK,
TEXHWYECKNX IKCMEPTOB M pecypchbl, HEO6XOANMbIE ANA MONYYEHNA KPUTUUECKN BaXKHBIX AaHHbIX.

- XapakTepucTuka akcnosuynmn. KnwyesbiM pe3ynbTaTtoM AaHHOMo aTana ABseTcs KpaTkuili 0630p 1
cmucTemMaTtusauna cobpaHHoli MHopMaLym 06 3KCNo3nuMmn. 3Tu AaHHble AOMKHbI ObITb AOCTYMNHbI K MOMEHTY
KOMMepYeckoro 3anycka HaHomaTtepuana u AO/KHbl OblTb akTyann3nMpoBaHbl Npu N3MeHeHnn nHopmaLmm
06 onacHOCTM A5 YesloBeKa ¥ OKpyxXatoLei cpeapl. XapakTeprucTuka aKkcno3uummn BkvaeT B ceos:

- yCcTaHOB/MEHWe uenun, 061actTu NpMMEHEHUs, yPOBHA AeTanusauun v noaxoga, NpUMEeHSAemMoro Ans
OLEHKU, BKIKOHasA NCNOJib3yeMble K/lo4YeBble NpeanooXeHunsa,

- OLeHKY 9KCNOo3MLUM 1 A03bl BblAeNeHN 1 BbIGPOCOB, BO3AEWCTBYIOLLMX HA toAel, Nonynaunm pacrte-
HWUIA 1 KNBOTHbIX.

- O6LLYI0 XapaKTepuUCTUKY KauyecTBa OLEHKM U CTENEHU OOBEPUS OLLeHKaM 3KCMO3ULUN 1 NONYUYEHHbIM
BbIBOJAM.

6.4.2.1 PyKOBOZCTBO MO NOJyYEHUIO MHDOpMaLuy 06 3KCNO3nLMK

CyuiecTByeT MHOXECTBO nokasaresiell, KoTopble A0/MKHbI 6bITb YUTEHbI NPU NOyYEHUN UHhopMaLUK O
BO3MOXHOI 3KCno3unuun paspabaTbiBaeMOro HaHoMaTepuana Ha COOTBETCTBYHOLLEW CTaAuW XU3HEHHOro
uvkna. 3Tn nokasatenu xapakTepusyT NPOU3BOACTBEHHbIE YHaCTKN, 06beMbl NPOM3BOANMOro MaTepuana,
BUAbl N cnocob6bl ero 06pa6OTKVI, ncnosb3oBaHUA VI,EI.GVICTBI/ISI nocne OKoOH4YaHMA Ncnonb3oBaHUA MaTepuana
(OKOHYaHWEe XN3HEHHOTO UMKa).

- i3roToBNeHne HaHomaTepuana:

- KOSIMY4eCTBO ¥ MECTOMNOJIOXKEHNE NPON3BOACTBEHHbIX YHACTKOB:

- TeKyLiMe 1 oxungaemble (pakTmyeckme 1 NNaHoBbIE) eXerogHble 06beMbl MPOV3BOACTBA,;

- €Noco6 NPOMbILLIEHHOrO NMPUMEHEHNS MaTepuana (Hanpumep, A15 CKNenBaHua Uan OKpacku);

- cTagusa paspaboTku (Hanpumep, uccrefoBaHme U pas3paboTka, ONbITHOE U 3KCNepumMeHTasibHoe
npov3BOACTBO, KOMMEpPYeCcKkoe BHeApeHue);

- NPOLEHT 06bemMa NPoN3BOACTBA AN KaXA0ro cnocoba NPOMbILLIEHHOTO NPUMEHEHNS;

- huanyeckoe(ne) coctosHue(ma) marepuana, Noka OH COXpaHsaeT CBO hOpMy, Y COOTBETCTBYIOLLUIA

NpoLeHT o6bema Npon3BOACTBA;

- MakcvmMasibHOe cofiepXxaHue marepvana Ha kaxaom atane NpousBOACTBa;

- onMcaHne MeTof0B NPOM3BOACTBA,;

- YNCNEHHOCTb NepcoHana, paboTaloLero ¢ matepmasoMm Ha NPoN3BOACTBE UM NPU NOCTaBKe;

- Tpe6oBaHnA Kk NepcoHany, BuAabl 06paboTkun, cTpaTerns 3KoJ0rM4ecKkoro CAEePXUBaHNA U KOHTPOSIb-

HO-M3MepuTenbHOe 060pyA0BaHNe, NCNOJb3yeMble A1 CHUKEHUS BO3MOXHOW 3KCNO3ULMU.

12
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- O6bpaboTka:

- BUAbl NPOU3BOACTBEHHbLIX ONepauunii BHU3 No Lenu NponsBoAcTBa, NepepaboTku 1 NOCTaBKMU, CBSI-
3aHHbIX C UCNO/Ib30BAHMEM HaHOMAaTepuasos;

- KO/IMYEeCTBO NoApasaeneHnii, y4acTkoB, CBA3aHHbIX C 06paboTKoi MAn NCNob30BaHNEM HaHOMaTe-
puanos;

- cnocobbl MpUMEHEHUS HaHoMaTepuana B MPOMbILL/IEHHOM NPOM3BOACTBE U NPU UCMO/Ib30BaHUM
notpebutenem;

- MPOLEHT 06beMa NPon3BOACTBA, KOSIMYECTBa NoApasAesieHNin 1 YNC/IEHHOCTY NepcoHasna, CBs3aH-
HbIX C 06paboTKON UM McNosb3oBaHNEM HaHOMAaTepuasnos, AN Kax4oi KoM6GMHauum cnocoboB npo-
MbILL/IEHHOTO NPYMEHEHUA MaTepuana;

- UNC/TIEHHOCTb NepcoHasna, HenmocpeacTBEHHO paboTallLero ¢ HaHoMarepuasom B nogpasgeneHu-
AX. TAe ero MCnonb3yT nan obpabaTbiBatoT:

- TpeboBaHUsl K nepcoHany, MeToAbl 06paboTKM, CTpaTerMss 3KO/I0rMYECKOro CAEPXMBAHUSA U KOH-
TPOJ/IbHO-N3MEepUTEIbHOEe 060pyA0BaHUE, NCNOMb3YeMble A1 CHUKEHNS 3KCMO3ULUN.

- Ncnonb3oBaHue:

- BUAbl KOMMEPYECKO unvM noTpebuTenbCKoN Npoaykuuu (Hanpumep, Kpacku, MOKPbITUS, MbIIO U
MoloLLMe cpeacTBa), B KOTOPOI NpUCYTCTBYET HAHOMaTepuan Wiv UCNo/Ib30BaH Npu ee NPOU3BOACTBE;

- KOHKpeTHas KoMMepueckas WIu noTpebutenbckas MNpoaykuusi, B KOTOPO NPUCYTCTBYET unu
MCcnosib30BaH HaHoOMaTepuan:

- MPOLLEHT o6beMa NPOM3BOACTBA, COOTBETCTBYIOLIUIA KaXaoMy BMAY KOMMEPYECKOrO MU notpebu-
TENbCKOro NCMOMNb30BaHUS;

- KOMMepYeckoe HauMeHOBaHWE NMPOAYKLUN;

- MecTa 1cnosib3oBaHns (Hanpumep, NPOM3BOACTBEHHbIE YYACTKU, XW/ble NOMELLEHNS, BHE 3AaHNI);

- MHCTPYKLUUM MO UCNONb30BaHUI0 (Hanpumep, onvcaHue NpPoaykuun 1 ee NpuMeHeHus):

- KO/IMYEeCTBO NoJib3oBaTesielt (BkIYasi nepcoHan), paboTawLwmx c HaHoMmaTep1anom npu ero obpa-
60TKE NN N3rOTOBMEHUM MPOAYKLMM, U NOTPEOUTENENR, NCNONb3YOLUX NPOAYKLNIO;

- MakcMMasibHOe cofepXaHue HaHomaTtepvana B KaxAoh eduHULEe KOMMepYecko wunm notpebu-
TeNbCKOWN NpoAyKuuK,;

- MPU3HaK WM NHAMKATOP TOro, YTO NPOAYKLUA NpefHa3HavyeHa A1 UCNob30BaHUS AeTbMU UN Apy-
rMMU FTpynnaMy HacesieHUsi, BOCNPUMMYUBBLIMU K BO3AENCTBUIO ONAaCHbIX BELLECTB:

- MPU3HaK UM MHAMKATOP TOTO, YTO NPW UCMOIb30BaHUM MPOUCXOAUT MU MOXET NPOU30INTY Bblaene-
HUe HaHoMaTepuana: MexaHusmbl, 06bEM, YaCcTOTa, NPOLO/IKUTENTbHOCTb M CNOCO6 0XMAAEMOrO BblAe-
neHusa unn Bolibpoca (Hanpumep, B aTmocdepy);

- MPU3HaK UM UHAMKATOP, yKasbiBawLWMii HA BO3MOXHYIO 3KCMO3ULMI0 HAHOMaTepuana B npouecce
MCNO/b30BaHNs NPOAYKLMN NPY BAbIXaHUW, NPUEME MULLM, NOoNafaHuM Ha KOXY Unu B r1asa;

- TpebyemMble WM pekoMeHAyeMble AN WCNONb30BaHUA MeToAbl ob6ecrneyeHuss 6e30nacHocTu
(Hanpumep, 06yyeHune, NpMMeEHEHE CPeaCTB KOHTPONS, CPeACTB VHANBMAYaTbHONM 3alnThl 1 3aLUNUT-
Horo o6opyfosaHus);

- METO/bl BOCCTAHOB/EHWS WX OT3biBa MPOAYKUMU (MaTepuana) (Hanpumep, B c/lyyae HeHaanexa-
LLlero Mcnosib30BaHNsA WM HOBbIX AaHHbIX 06 OMacHOCTK).

- PacnpegeneHue/xpaHeHue:
- BUAbl NOCTaBKM HaHOMaTepuasna Win cofepxalleii ero npoaykuum 3akasumkam;
- cnocobbl XpaHeHWs NPON3BOAUTENSAMY U 3aKa3vmKamu.

- Bbl6pocChl B OKpyXallLy cpeay:

- peasibHO OXuAaemble BbIGPOCHI C yKa3aHWEM KX (PU3NYECKOTO COCTOSHNS, 06bEMA, YacTOThbl, NPO-
OO/MKNTENbHOCTM W YC/IOBUIA OKpyXXatowein cpefbl Mpy M3roTOB/IEHWM, TPAHCNOPTMPOBKE MaTepua-
NoB/NPOAYKLUMN 1 yNpaBneHnn OTXOA4aMU:

- M1aHOBbIE CMOCO6bI MOBTOPHOrO UCMOJ/Ib30BaHNA WU PACNOPSHXXEHNS NPOU3BOACTBEHHLIMU OTX0a-
MW 1 He YCTaHOB/IEHHbIMY B cneyudukaLmax Matepmanamu;

- MaKcMMasibHOe coAepXXaHNue HaHoMaTepuasia Npy Kaxgaom NosyyeHun OTX040B.

- YnpaBneHue HaHoMaTepuasaMu nocse OKOHYaHUA UX UCNONb30BaHNSA:

- MNaHOBble METOAbl YTUAN3aL M OTXO40B NpM NPOU3BOACTBE U NepepaboTke, Matepunasnos, coaep-
Xalmxca B NpoayKUMM UAn BblAENEHHbIX U3 HEE Ha CTaAUsX KCMlyaTauumn, yTuamsaumnm am noBTopHO-
ro UCMNOJIb30BaHNS;

- MNaHoBble MeToAbl BOCCTAHOB/IEHWS 1 MOBTOPHOrO UCNO/Mb30BaHWS Matepuanos, MPOAYKLMN 1
0TXOA0B.
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6.4.2.2 PekomMeHAauMn No M3MEPEHUI0 U MOHUTOPUHTY 3KCNO3ULUK
Heobxogmmo paspaboTaTb MeToAbl coopa UHhopmauum a5t coctaBneHns npohunsa 3KCNo3nLmMm HaHo-

maTepuana. KoTopble A0/MKHbI 0XBaTbIBATb AAHHbIE 06HAPYXEHUS, BbIGOPOUYHOrO KOHTPOMS Y MOHUTOPUHIA
coflepxaHus HaHomatepuana. MoAapo6HO [OKYMEHTMPOBAaHHbLIA NnaH M onucaHue npouecca nomMoratT
COCTaB/IEHNIO NEepeyYHeil AaHHbIX, KOTOpPble MOTYT 6biThb UCMO/Ib30BaHbI A1 06YUYEHUs U MOLEMPOBAHUS.
MporpamMmMa MOHUTOPUHIA fO/KHA GbITb NOAPO6HO paspaboTaHa W Hanpas/ieHa Ha UcciefoBaHne Heonpe-
[leNNeHHOCTY K/YeBbIX NokasaTtesneli U KOHTPO/Ib LiefieBbIX nokasaTenei.

a) Pabouee mecto

1) MockonbKy Ha HACTOALNIA MOMEHT MeTOAbl M3MEPEHWT BO3AENCTBNS (IKCMO3ULLMM) HA NEPCOHAn
HaHo4acTuL, coepXalLlnxcs B BO3Ayxe, Hef0CTaTOYHO pa3paboTaHbl, TO HE0H6X04MMO NPOBECTU U3Me-
peHns cnegyloLmx nokasarenei:

- MACCOBOW KOHUEHTpaunm Yactuu,;
- CYETHOI KOHLLeHTpauum YacTumu,;

- pacnpegeneHns pasmepos YacTul,;
- naowaam NoBepxHOCTU YacTu,.

2) [o Havyana npoBefeHns paboT He06X0AMMO NPOBECTN N3MEPEHMNS, HanpaB/ieHHble Ha co3faHne
OCHOBbI /151 OLeHKN BO3MOXHOCTW MOBbILLEHHOTO COAepXaHnsa HaHomaTepuanos B BO3gyxe paboueii
30Hbl, 06pa3oBaBLUMXCA NPU 06paboTKe HaHoYacTuL, (NpyY 3TOM crieayeT NOMHUTL, YTO B HacToswee
BPEMS CYLLECTBYIOT 3HAuuTe/lbHble TPYAHOCTU B MOMYYEHUU TOUHBLIX pe3ynbTatoB). [O/MKHbl 6biTb
cob6paHbl flaHHble MOHUTOPKHIA kKayecTBa BO3dyxa paboueli 30Hbl 415 ONpefeneHns HaHo4acTwuL, B BO3-
Ayxe nepej Hadanom paboThbl (BblpaXeHHOe Yyepes3 Maccy M KO/IMYecTBO 4YacTul), a Takke nocre ee
3aBepLleHns. JaHHble AOMKHbI BKIOYaTb B ce6a Npu KpaTKOBPEMEHHOM BO3eACTBUM MaKkcuMasbHble
pa3oBble 1 CpefHEeCMEHHbIe 3HAYEHNS CoepXaHna HaHovacTuL B BO3ayxe paboyeli 30HbI A5 paboT-
HWUKOB. NOABEPraloLLNXCH MaKCUMasibHOMY BO3EeNCTBUIO.

3) Ha ocHoBe npumeHseMbIX NPOLECcCOB NPOM3BOACTBA M 06paboTKu f0/MKHA ObiTb paspaboTaHa
meToAosorMa oTéopa nNpob C y4eTOM NMPOCTPAHCTBEHHOW M BPEMEHHOW M3MEHUMBOCTU COAEpXaHus
yacTul, pacnosioXeHNs MecT C MakCUMasibHbIM COAEPXaHNEM ONacHbIX BELLECTB; MPUCYTCTBUS Nepco-
Hana. noABepraemMoro onacHoOCTU; NPUroAHOCTU, AOCTYNMHOCTU N Pabounx XapakTePUCTUK TEXHUYECKNX
CpeAcTB KOHTPO/A, METOAOB U CPefCTB obecneyveHnsa 6esonacHocTn npu obpaboTke.

4) Onsa oueHkn 3hPeKTMBHOCTM METOL0B 3alnThl M CPEACTB KOHTPO/IA cnegyeTt cobpaTb BCe f0C-
TYNHble faHHble 40 1 NOC/1e YCTaHOBKN BCEX MCMO/b3yeMbIX TEXHUYECKUX CPEACTB KOHTPOS.

5) [o0nXHbl 6bITb NPOBEAEHbI KONIMYECTBEHHbIE OLlEHKN XapaKTepuCTUK MaTepuasioB U BELecTB,
nonasLIKX B BbIOPOCHI NPV MHLMAEHTAX U pachbl/ieHHbIX HA paboynx mectax, 0CO6eHHO X MakcuMasb-
HOro coiepXXaHusi B BO3AYLUHbIX U XUAKUX Cpefax; nosyvyeHHble pesynbTaTbl AO/MKHbI 6bITh NpescTas-
NeHbl B BUAe oTyeTa.

6) B paboumx cpepax, CBA3aHHbIX C 06pabOTKOM OTXOA0B, BOCCTAHOBMEHMEM UM MepepaboTKoii
mMartepuasnoB, AO/MKHbI GbITb Takke pa3paboTaHbl U BHeAPEHbl MeTOAbl MOHUTOPUHTA U BbIGOPOYHOrO
KOHTPONA, Npu 3TOM U3MepeHnst HeobXo4MMO NPOBOAUTL 40 ¥ BO BPEMSA BbINOTHEHUS ONepaLmn.

6) BbIGpoChI B OKpYXatoLLlyto cpefy npy NpoussBoAcTee, 06paboTke, XpaHeHUW, TPaHCNOPTUPOBKE UK

06paboTke 0TX040B
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1) Mpw hyHKLMOHMPOBAHNI MPOLLECCOB Y Onepayuii, B KOTOPbIX MCNObL3YIOT HAHOMAaTepUasbl, 40/1-
XEH ObITb NPOBeAEH MOHUTOPVHT ra3006pa3HbIX BbIGPOCOB (HaNprMep, Yepes CUCTEMbI BbITSKKW 1 BEH-
TUASUMKM BO3AyXa), XWUAKUX OTXOAOB (Hanpumep, 4Yepe3 KaHanusauui) WM TBEpPAbIX OTXOAOB Ha
cofepxaHve NpUMeHsieMbIX HaHoMaTepuanoB. 15 OueHKM 3(PPEeKTUBHOCTU METOAOB 3aluThbl U
CpeACTB ynpas/ieHusi crefyeTt cobpaTth BCe JOCTYNHbIE AaHHbIe 0 1 NOC/e YyCTaHOBKM BCEX UCMOJIb3Y-
eMbIX TEXHUYECKUX CPeACTB KOHTPONS.

2) [oMXKHbl GbITb BbIMOSIHEHbI TEXHUYECKME pacyeTbl A1 MECT BO3MOXHOIO BblAeNeHUs NeTyunx
BELLECTB M APYrMX HeCTaHAAPTHbIX BbIGPOCOB.

3) JomkHa 6bITb NpoBeAeHa OLeHKa BO3MOXHOIO Ko/MyecTBa HaHoMaTepuasioB U BelecTs, pac-
MblsSieMblX 060pyAoBaHMeM (B TOM 4KCe NpKU MHUUAEHTAX) B NpoLeccax Npov3BOACTBA, TPAHCMNOPTU-
poBKku. 06paboTKM, XpaHeHus, nepepaboTKM OTXOAOB M B BbiGpocax. Pe3ynbTaThl MakcUMasbHOro
coflepXaHnsi HAaHOMaTepPUasioB B BO3AYLUHbIX U XWUAKUX CpeAax JO/MKHbI 6bITb NpeAcTaBieHbl B BUAe
oTueTa.

4) [JanbHeiilune MOHUTOPUHT MW U3MEPEHUS, B TOM UYMC/Ie B YCNIOBUAX NOMIUTOHA, MOAEe/IMpoBaHue
M U3MEpEHNE COZepPXaHnsi OMacHbIX BELECTB B OKpYXalolleil cpege MOryT 6biTb MHULMUPOBAHbLI Ha
OCHOBe aHa/In3a JaHHbIX MOHUTOPUHIA TOKCUYHOCTM WM UCXOAHbLIX AAHHBIX.
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B) Mcnonb3oBaHue NOTPeGUTENIEM M UCMO/Ib30BAHNUE MO OKOHYAHWUU CPOKa CyXObl

1) Ha Bcex CTaAusiX XM3HEHHOTo LMK/a NpoAyKUMK, coaepxalleil HaHoMmatepuasbl (B TOM yucie
npW yTUAu3auum), B NpoLecce KoTopbiX MOTYT NPOK30iTY onacHble BbI6GpOCHl B BO34yX, BOAy, nonaja-
HMe HaHoMaTepuasios B MOYBY, OCAA0UHbIE NOPOABI UM HAKOMIEHNE UX HA MOBEPXHOCTM 3eM/n, 40/1-
XHbl 6bITb BbINO/IHEHLI MOAE/TIMPOBAHME 1 pPacyeTbl, OCHOBAHHbIE HA PeasibHO NPUMEHSIEMbIX 06pa3Lax
(cy4yeTom UX U3HOCA M paspylleHns). Heo6X0AMMO COCTaBUTL MOJTHYH XapakTePUCTUKY M3rOTOBNEHHbBIX
WK NepefiaHHbIX Ha XpaHeHe HaHoMaTepuasios, BK/OYas pacnpejesieHme pasMepoB YacTul, U apy-
rme napametpsbl. [py UccnefoBaHUN Bbi4eNEHUS HAHOUACTUL, B BO3AYX LO/KHbI 6bITh M3MEPEHbI Mak-
cUMasibHOE W cpefHee Mo BPEMEHW COAepXaHWe HaHovacTul, (BblpaXeHHOe Yepe3 MaccoByl Wu
CUETHYI0 KOHLEHTPALMIO YacTuLL).

2) Ecnu npu npuMeHeHUM NPOUCXOAWUT MPSIMOM KOHTAKT OMAacHbIX BELEecTB C KOXell YesoBeka,
HEeo6X0AMMO NPOBECTH OLEHKY 03bl, YAaCTOTbl 1 MPOAO/HKUTENLHOCTM TAKOTO BO3AEiCTBUS.

3) Ecnu HaHomatepuanbl akTU4Yecku Wam NoTEHUMaIbHO MOTYT HaxOAWTLCA B MULLE, BOAE WK
nonagartb B HUX. TO c/liedyeT U3MepUTb UKW OLEHUTb WX COAepXaHue B npeanosiaraeMbix U pasyMHO
0XUZaemblxX YC/0BUSIX UCNO/b30BaHUS NOTPEBUTENSIMN.
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MpunoxeHne A
(cnpaBoyHoe)

MepeyeHb AaHHbIX O PU3NYECKUX N XUMUYECKUX CBONCTBAX MaTtepuana

Al MNepeuyeHb PU3NYECKUX N XUMUYECKNX CBONCTB

- TexHn4yeckoe HaviMeHoBaHwue.

- Kommepueckoe HavmeHoBaHue.

- O6LWwwmii BUA HaHOMaTepuana.

- Xvimnyeckuii cocTas (BK/tOYas COCTaB 3aLLUTHOTO MOKPbLITUA MOBEPXHOCTK).

- MonekynapHas CTpykTypa.

- Kpuctannuyeckasa cTpyktypa.

- dusnyeckoe cocTosiHre 1 hopma YacTu, (Npy KOMHaTHO TemnepaTtype 1 HOPMasibHOM AaBieHNN).
- Pa3mep yactu, pacnpegenieHne pasmepos YacTyl, (rpaHy/l0MeTpUYeckuii cocTas) v NIoLWaab NOBEPXHOCTH.
- [1NOTHOCTbL YacTuLl.

- PactBopuMOCTb (B BOAE 1 COOTBETCTBYIOLLMX GMOMNOTUYECKUX XKUOKOCTSX).

- icneprvpyBmocTb.

- O6bemMHas NIoTHOCTb.

- Hanuumne arnomepatos.

* MlopncTOCTb.

« MOBEPXHOCTHbIN 3apas.

- XuMuyeckas akTUBHOCTb NMOBEPXHOCTU.

A.2 Moapo6Hasa nHopmMauns o PU3NYECckUX 1 XMMNUYECKNX CBOMCTBAX

A.2.1 TexHuyeckoe N KOMMEPYECKOE HaMeHOoBaHune

Heobxoaumo ncnonb3osBaTtk NOAPo6HOE HauMeHoBaHve (Hanpumep. A8-123 nam ¢ NOBEPXHOCTLIO, 06paboTaHHOM
HaHopyTuiom TY021*)[ns TOro, YTo6bl OT/INUUTL UCCTeyeMblii HaHOMaTepuas oT NOoA06HbLIX HAaHOMAaTEPUaUIOB UK aHa-
NIOTMYHBIX MaTepuasioB B 06beMHOI dropme. Ecnv npoBedeH paf Npob pasnMuyHOro coctasa, c/iefyeT UCNob30BaTh
NAEHTUMKALMIO /1A BCEX COCTAB/IAOLLMX Tak. YTOObI MOXHO Obl/10 06eCneynTb NMPOoC/IeXMBaeMoCTb COOTBETCTBYIOLLIMX
h13n4ECKUX CBOICTB.

A.2.2 Obwwmii BUg HaHoMaTtepuana

Cnepyet onpefenutb B KaKOM BUAe HaHoMaTtepuan npeacrasieH (B Buae NopoLuka, CycrneHsnu, aspo3onu n . n.).
Bupg HaHomaTepuana uMeeT CyLLeCTBeHHOe 3HaueHVe A5 onpejeNieHns nyTei pacnpoCcTpaHeHnst, 3KCNo3nLmMM 1 BO3aeit-
CTBMA Ha Ye/loBeKa UM OKPYXAIOLLYI0 cpeay.

A.2.3 Xumuueckuii coctas

CnepyeT yCTaHOBUTbL COAePXaHne a HaHomaTepuasne XMMUYECKNX 3/1IEMEHTOB U XUMUYECKUX COeANHEHNI, cno-
CO6HbIX HAHECTN Bpe/, YesloBeKy 1 Okpyxartoleli cpefde. Kpome Toro, He06Xo4MMO ykas3aTb COMyTCTBYIOLUME BeLLecTBa,
Cnocobbl 06paboTKM NOBEPXHOCTM U HA/IMUKE CTPYKTYPUPYIOLLMX A06aBOK, NOCKO/IbKY OHU MOTYT NOBAMATHL Ha nokasarte-
N TOKCUYHOCTM 1 3KCnosmumn. Heob6XoAMMO NMOMHUTL, YTO XUMUYECKMIA COCTaB MOXET U3MEHUTLCS NMPU BKIIOYEHUM
HaHomarepuana B MPOAYKUWIO UM NPY BbIAENEHUN U3 HEe Ha CTaausaxX 3KCrnsyatauuu, yTuamsaumm uam nosTOPHOro
1CNosb30BaHNA. [Jo/MKHbI BbITb TAKKe UAEHTUULMPOBAaHLI NPUMECK B MaTepuasie U CTeNeHb 3arpsisHeHus.

A.2.4 Kpuctannunyeckas v MoJsieKynapHasa CTpykTypa

Kpuctannuyeckas n monekynspHas CTpyKTypa HaHoMartepuana MOXeT NoB/UATbL Ha ero TOKCUYHOCTb. VHdopma-
LMs O KPUCTaUIINYECKON W MOMEKYNSIPHOM CTPYKType maTtepuasia obecrneumBaeT fydliee MOHMMaHuWe 3aBUCUMOCTU
CBOICTB HaHOMaTepuasia OT ero CTPyKTypbl.

A.2.5 ®dusnyeckoe coctosiHne u popma yacTuy,

CnepyeT yCcTaHOBWTb, SIB/IAETCA /I HAHOMAaTEPUasl KPUCTa/IMYECKUM UM aMopdHbIM? Kpasi yacTul, oKpyr/ible
1 ocTpble? Kakosa hopma yacTul, HaHomartepuasna, Hanpumep, OHU UMeIOT (hOpPMy MIAaCTUH, BOJIOKOH Wan cdepbl?
dusmnyeckoe cocTosiHMe M hopma HYacTul, BUSAIOT Ha TO. Kak HaHomaTepuas B3auMOAelCTBYeT C yacTuuamu Apyrux
BelLlecTB (Npu arfomepauum), HaCKOIbKO JIerko OH pacnpegensieTca B pas/iMuHbiX cpeaax, kak BO3AeiicTByeT Ha pacTte-
HUA. XXMBOTHbIX U T. M.

A.2.6 PacnpegeneHne pa3mepoB yacTul, (rpaHy/ioMeTpuyecknii cocTas) v NaOLWaAN Nx NOBEPXHOCTH

CnepyeT ycTaHOBWUTb CpeAHWU pasmep W CPefHIo Mnowab NoBEPXHOCTM YacTuL, U UX pacrpefesieHne BoKpyr
CpefHVX 3HauYeHuii, a Takke pacnpegesneHve yactuy Mo mMacce. STV JaHHble BaKHbl, MOTOMY YTO BbICOKOE 3HAYeHue
OTHOLLEHMA noLaan NoBepxXHOCTH K Macce YBCTUL, HaHoMaTepuana ABASETCA KPUTUHECKM BaKHLIM B MOHUMAaHUN MHO-
TMX acneKkToB ero TOKCMYHOCTU, MOBEPXHOCTHOW 3HEPTr M U XMMUYECKOW aKTUBHOCTU MOBEPXHOCTW.

Y THO2— anokeug, TutaHa.
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A.2.7 TINOTHOCTb YacTuy,

CnepfyeT ycTaHOBUTb MaccCy 4acTul, HaHomartepuana a efuHuue obbema maTepvana. Pusuyeckne CBOICTBA,
ncnonb3yemble AN onpegeneHus NerkocT pacnpegeneHns B Bo3ayxe 1 BoAe Y NIerKOCTU BbiAeNIeHNS UX N3 BO3Ayxa 1
BOAbI, NPUMEHUMbI ANA UCCNef0BaHNA CBONCTB HaHOMaTepuana B rasax WU XMAKoCTAX.

A.2.8 PacTBOpMMOCTb

CnepyeT onpefieniTb pacTBOPMMOCTbL HaHOMaTepuasia B BOAE UM ApYrnx BelecTsax, B TOM yuc/e B KUC/oTax,
Lenoyax, OpraHn4ecknx pacTBOPUTENSIX WM BUONOTMYECKUX cpefax. ViccnefoBaHne 3TUX CBOWCTB BaXKHO Ha pas/ny-
HbIX CTaAMAX XU3HEHHOrO LMKNa HaHoMaTepuana, NockosibKy B npoLiecce paspaboTky OH MOXET B3aumozelicTBoBaTb C
APYrMuY KOMMOHEHTaMU NPOAYKLMM, MaTepuanamu, opraHu3mMammn uam cpefoil. PacTBOPUMOCTb UrpaeT BaXKHYHO POsib He
TO/IbKO MPW ONpeAeneHun CBOWCTB HaHOMaTeprana B TeYeHue ero cpoka cyxobl, HO 1 AN1s uccnefoBaHns ero cnoco6-
HOCTW K BO3JeMCTBUIO HA OKPYXXaIOLLYyI0 Cpefly Moc/ie OKOHYaHUs ero MCcnosib30BaHus.

A.2.9 [lucneprupyemocTb

[uncneprupyemocTb onpefensieT NerkocTb, C KOTOpOoli HepacTBOPUMbIA TBEpAbIi WAN XUAKUA HaHomaTepuan
MOXET ObITb paBHOMEPHO pacnpefeneH B XuakocTu. ucneprupyemMmocTb HaHoMartepuana, 0Co6eHHO B BoAe, NPUMEHS-
0T A1 NCCMef0BaHUA KCMO3NLMN 1 KPUTUYECKUX ONMAaCHOCTEN B MPOLIECCE XM3HEHHOTO LiMkaa npogykuvu. Jucneprupy-
eMOCTb B/VSIET Ha pacnpejesieHe HaHomaTepuana B NPUPOAHbIX BOAHbIX Cpefax.

A.2.10 O6BbeMHas NIOTHOCTb

O6beMHas NNO0THOCTb HaHOMaTepuana MOXeT ObITb NIerko nsmepeHa. O6bemMHas NIOTHOCTbL NO3BO/IAET onpee-
JTb. CKOMBKO MbIfIM MOXET 06pasoBaTbCcs Npu nepepaboTke HaHOMaTepuana B MOPOLLOK. HaHoMaTepuast ¢ HU3KOoN 06b-
€MHOI MNOTHOCTbI 4acTo MMeeT 6Gosiee BbICOKYHD CTeneHb MblneobpasoBaHns. YeM HaHoMaTepuasbl C BbICOKOW
06BEMHOI N/IOTHOCTHIO TOTO XXe Camoro XMMMUYeCKoro cocTasa.

A.2.11 Hanuune arnomeparos

Hanunuve arnomepatos B HaHOMaTepuasie Takke XapakrepusyeT nblieobpasosaHune npu nepepaboTke HaHomare-
pviana B nopoLok. Kpome Toro, nHchopmaLumsa o Hamuum arnoMepaTos NO3BONSET CyANUTb O BO3SMOXHOM pacnpeseneHnm
BAbIXaeMbIX YacTuWL, N0 pasmepam, a Takke 06 OTHOCUTE/IbHOM NIerKOCTU UX pacnpefenieHns B OkpyXXatoLLeli cpege.

A.2.12 MopuctocTb

MopucTocTb xapakTepusyeT Hannyve NyctoT B YacTuuax maTtepuana. MNMopucTocTb 1 pacnpegeneHme pasmepos
nop HaHoMaTepuana UMeT 3Ha4YeHUe Npu ero B3aMMoLeincTBUM C ApYrMMU BeLecTBaMmn Npu KOHTaKTe.

A.2.13 TOBEPXHOCTHbI 3apsas

MoBepXHOCTHbIN 3apaj HaHoMaTepuana BANSeT Ha ero Cnoco6HOCTL B3auMOAENCTBOBaTbL € ApyruMu Matepuana-
MW. B pacTBope MOBEPXHOCTHbIN 3apsif, YacTo onpeAensioT NyTeM M3MepeHus 3eTa-noTeHumana, YTo nmeeT 6onbLuoe
3HaueHve aNns onpegeneHns cTtabunbHOCTM U CMOCOBGHOCTU YacTUL, K arperauuu.

A.2.14 Xumnyeckaa akTUBHOCTb

XumMunyeckas akTMBHOCTb NMOBEPXHOCTY MaTepuasna SBAsSeTCs nokasaTenieM BO3MOXHOCTU 1 XapakTepa B3aumogei-
CTBMSI HAHOMaTepuana ¢ ApyruMn MaTepuanamu. iccnegoBaHns XMMUYECKOW akKTUBHOCTY NOBEPXHOCTU AO/MKHbI ObITh
afanTupoBaHbl K KOHKPETHOMY HaHOMaTepuasny (Hanpyumep, MoryT 6biTb NPoBeAeHa 3HA0TENaNbHaA Npoba, NpoBepeHa
CKOPOCTb reMosin3a 1 NpoBefeH aHan3 akTMBHbIX JOPM KMCNOPOaA).

A.3 [lononHNTeNbHble faHHble

B fononHeHne K huanyeckM N XUMUYECKM XapakTepucTkaMm HaHomaTepuana fo/mkHa 6bITb cobpaHa nHopma-
LmMs 06 N3MEHEHNSX ero XapakTepUCTUK Ha Pas/INuHbIX CTaAUAX XU3HEHHOTO LKA NPOAYKLMK, BKIOYAs CreayioLLyto:

- HaHocAaT nin Ha HaHoMaTepuan nokpbiTue? Ecnmn ga. To kakoe? Kakoe BIMsHWE Oka3biBaeT MOKPbITVE Ha XapakTe-
pUCTUKMN HaHOMaTtepuana?

- ByayT v fononiHuTe NbHbIE KOMMOHEHTbI YMEHbLUATL WK YBENUYMBATb CMOCOBGHOCTL YacTuL, HaHoMaTepuana K
obpasoBaHuWio arperatos? Ecim ga. TO kakoBbl 3TV [ONOMHUTE bHbIE KOMMNOHEHTbI?

- B kakoii (hopme HaHOMaTepuas NPUCYTCTBYET Ha CTaAMAX XMN3HEHHOTO Lykaa NpoayKumn?

- Kakoe Bo3geiicTBre OKa3biBaOT NPOLIECChI MPOM3BOACTBA UM 06paboTKN Ha XapakTepucTkn HaHoMaTepuana?
Hanpumep, ecnn HaHomaTepuan nofsepraeTca Harpesy, U3MesIbYeHuNto, pacnpeaeneHnio B XUAKOCTU, UK ero noBepx-
HOCTb 06pabatbiBaloT APYrMMU XVMUYECKAMIN BelleCcTBaMu, TO Kak Npyu 3TOM U3MEHSAIOTCA ero cBoiicTea?

- YTo n3meHwnTCS, ecnv HaHomatepuan 6ygyT Npon3BOAUTL B 60/bLUMX 06bemMax 1 A KOMMEPYECKOro NCnosb30-
BaHWA? Hanpumep, 6ygeT M HaHOMaTepuan NpUCyTCTBOBATL B KOHEUHOW NPOAyKLun?

- Kak nsmeHeHue ycnosuii npon3soAcTBa 1 06paboTky HaHOMaTeprana BMSET Ha ero XMm4yeckne 1 cousnyeckue
cBoiicTBa?

- Kakve nprmecu mMoryT npycyTCTBOBaTb U KakoBO WX BO3felicTBue?
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Mpunoxexve b
(cnpaBoyHoe)

MpUHUMN NPOBEAEHNS MHOTOYPOBHEBbIX UCMbITAHWU HAHOMaTepuana
Ha OMacHOCTb AJ15 340POBbs YesioBeEKA

5.1 BeepeHue

HakonneHue AaHHbIX 06 OMACHOCTY MPEeACTaBAseT co60ii NoaTanHbIli NPOLECC, KOTOPbI 06bIYHO HAYMHAKT C
06LLeit OLUEHKN LMTOTOKCUYHOCTU HaHoMaTepuasia MeTofamu In Vitro v KOMMbIOTEPHOro MoAenvpoBaHusi. Mocne noa-
TBEPX/AEHUS TOT0, YTO TOKCUYHOCTb IAHHOMO HaHOMaTepuaa AOCTaTOYHO HU3KA W He TpeByeT AasibHeNWNX uccnenosa-
HWiA. [ONOMIHUTENbHO OLEeHWBAOT A/t 60/1e€ KOHKPETHBLIX YC/OBWIA MeXaHu3Mbl LEACTBUA U BAWSIHAE Pas/inuHbIX
CMNoco60B PacnpoCTpaHEeHNsi TOKCUYHOCTU. MCMbITaHUS HA XMBOTHbIX AO/MKHbI ClIefj0BaTh MOC/E HAYa/IbHOMO YPOBHS
UCMbITaHWA, A5 TOrO YTOGbLI NPOBEPUTL afeKBATHOCTL PE3y/IbTaTOB MUCMbITAHWiA, NOyYEeHHbIX METOAAMU, HEe UCTOMb3Y-
IOLLMMM KMBOTHBIX.

Ha ypoBHsIX UcnbiTaHuii 11 1l B HACTOsILLee BPeMs UCMO/b3YIOT OTGOPOYHbIE UCTILITAHUS HA OCHOBE GMOIOTNYECKUX
“CCNeioBaHuUin, a Takke MEeTOAbI in Vitro, Noaaalowmecs ry6oKoMy aHannsy. 3T UCTbITaHWS NOMOraloT NOHATL Mexa-
HU3Mbl TOKCUYHOCTU MaTepuana, Ho He AatloT A0CTOBEPHOI KOMMUYECTBEHHON MHGOpMaUmi O 3HAUYEHUsAX nokasatenei
TOKCWMYHOCTH, ONACHbIX [/ Ye/I0BEKA W APYIMX XUBbIX CYLLECTB BbiGOp KMNEeTOUHOI (FeHETUHECKU 04HOPOLHOMN) NMHNN
KpaiiHe BaXEH, NOCKO/IbKY MMMOPTA/IN30BaHHbIE SIMHUM KIETOK MOTYT HE COOTBETCTBOBATL CMoco6amM (yHKLMOHMPOBA-
HUSI. MOKas3aTe IbHbIM /151 YesloBeka.

5.2 YpoBHU ncnbiTaHui

B.2.1 YposeHb . ObLliee onpefeneHne TOKCUYHOCTH

OCHOBHOI1 Liefblo YPOBHS | AaHHOIi cTpaTernn UcnbiTaHwii ABNSeTC NpefocTaB/ieHne Nosb30BaTelto AOCTYMHbIX,
[OCTOBEPHbIX, 3KOHOMMYECKMN 3(PEKTUBHLIX METOAOB OLIEHKM O6LLEeii TOKCUMYHOCTU UCCNeAyeMoro HaHoMartepuana.
Pe3ynbTaTbl cnbiTaHii ypoBHS | NO3BONAIOT NO/Ib30BATE/O OLEHUTb TOKCUYHOCTb HaHOMaTeprasa U NPUHATL peLleHne
0 He0bXOAMMOCTY JasibHENLLIEro ero nccaefoBaHns Uan nepejadm 4aHHOro HaHomartepuana Ha fopaboTKy 4151 CHUXe-
HUSA TOKCUYHOCTMW.

B.2.2 YpoBeHsb Il. CneunanbHble ncnbiTaHns, BKAOYaKwLWme nccnegoBaHme cnocob6os nonagaHusa HaHoma-
Tepuana B 0praHusm

OCHOBHOI1 Liefblo UCMbITaHuii ypoBHs |l ABnsieTCs oLeHka 6051ee KOHKPeTHbIX MeXaHW3MOB AeiCTBUA 1 CNoco60B
pacnpocTpaHeHNs TOKCUYHOCTU. DTU UCTIbITAHWUA AOKHBI MOMOUYb HaYa/IbHOMY MOHUMAaHWI0 MECT U TOUEK TOKCUYHOCTU B
opraHuM3Me 4esioBeKa U CryxaT B kayecTBe OTOOPOYHbIX METOAOB Ha paHHUX CTagusx pa3paboTky HaHoMaTtepuana.
CTparerus ucnbitaHuii ypoBHs Il NPUMEHUTENBHO K HaHOMaTepuanam Ao/mkHa 6bITb paspaboTaHa nocse nccnefoBaHus
PM3NYECKNX N XMMUYECKNX CBONCTB HAHOMAaTEPUasioB 1 OXUAaeMbIX CLieHapueB X pacnpocTpaHeHus.

[lononHutesnbHble NCCnefoBaHNsA Ha «MOAENN Tena YesioBeka* NpPUMEHSIOT /151 OLeHKM in Vitro onacHoCTW BO3-
HUKHOBEHMSA NTerO4HbIX 1 OHKONOTMYeCKnX 3ab01eBaHunii, HeBPOMOrMYeCcknx 60/1e3HeN, CHMKEHUS PenpOAYKTUBHON PyHK-
LMK, cepfeyHo-CoCcyanCTbiX 3aboneBaHnii U pacrnpocTpaHeHust TOKCUYHOCTW, WHAYyLMPYEMOWA HaHomaTepuasioM.
PekomeHgyeTca Takke npoBefeHve uccnegosaHnii no metogy AOMEL) Ha KNeTOYHOM U BHYTPUKIETOYHOM YPOBHSIX, a
TaKxe UsyyeHne xapaKkTepuUCTUK B3auMOAECTBUS Mexy HaHoMaTepuanamu u knetkamu. Metog ToxCast no3sonsiet
nosly4YnTb JOCTATOYHO [OCTOBEPHbIE OLIEHKN WA OLIEHKN HA OCHOBE KOMMbIOTEPHOrO MOAE/IMPOBaHUS, NPYMEHNMbIE K
HaHomMarepuanam.

HekoTopble ucnbITaHns MOryT 6bITb MOANMULMPOBAHBI 13 CYLLECTBYIOLMX METOA0B UCMbITaHUi Ha TOKCUYHOCTb
WK crneLuasnbHO CPOeKTUPOBaHb! 415 UCCNe0BaHNA TOKCUYHOCT HaHOMaTepuana npy KOHKPETHOM Crnoco6e NPOHUK-
HOBEHWs1 HAaHOMAaTepuana B OpraH3M YesoBeka. Mocne onpeAeneHns nyTeit IKCNO3NLMK 1 [JO3bl TOKCUYHOCTU LIUTOTOK-
CUYHOCTb AJ1A K/IETOK B MecTax rnonajaHusi HaHomarepuasna a opraHusm 4YesioBeka MOXET ObiTb OLEeHeHa C MOMOLLbIO
pasnnyHbIX MEeTOAOB in Vitro, aAanTupoBaHHbIX K KOHKPETHOMY HaHOMaTepuasly, BKI0Yast OLEHKV /TIEro4HOR TOKCUYHOC-
TW. HENPOTOKCMYHOCTU, HEeBNaronpusATHOrO BO3AENCTBUA Ha BHYTPUYTPOGHOE pasBUTWE W OTAAIEHHbLIX MOCNEeACTBUN
TOKCUYHOCTH.

5.2.3 YposeHsb lll. BanuagnposaHHble MeTOAbl UcnbiTaHnii OECO. npuMeHuMble K HaHoMaTepuanam

[laHHbIl ypoBeHb MCMbITaHuii cnefyeT NPUMEHSTb K HaHOMaTepuasiam, A1 KOTOpbIX NpeAnosiaraeTcs KoMMepyec-
KOe MCMonb30BaHWe W A4/19 KOTOPbIX MCMbITaHWS YPOBHA Il He fanu pesynbTaToB MO ONpefesieHnto MX TOKCUYHOCTU.
B 3aBUCHMOCTM OT HAMEYEHHOrO WCMO/b30BaHNA NPOAYKLWN faHHbIE UCTIbITAHUA MOrYT COOTBETCTBOBATL MCMbITAHUAM
Ha 6on1ee paHHUX CTagusaXx.

ADME — Absorption, Distribution. Metabolism and Excretion (BcacbiBaHve, pacnpocTpaHeHne, MeTabonnsm un
3KCKpeLs).
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B5.2.4 YpoBeHb IV. VicnblTaHNsi HA OCHOBE Pe3ynbTaToB NpefblAyLWwnx YPOoBHE

Ha gaHHOM ypoBHe MOryT 6biTb MCMOMb30BaHbl Ba/IMAMPOBaHHbIE PYKOBOACTBA VM HOPMATUBHbIE AOKYMEHTbI MO
MCMbITAHWAM 415 ONpefeneHns pucka, COOTBETCTBYIOLLEr0 HaHOMaTepuany. paspaboTaHHOMY A1 KOMMEPYECKOro npu-
MeHeHus. [MoCKoMbKY MPUMEeHEeHUs HaHoMaTepuasoB OYeHb Pas/iyHbl (KOMMbIOTEPbLI, CMOPTUBHbIE TOBapbl, MPOMbILL-
NeHHble XMMWYeCcKMe BeLLecTBa, MeULMHCKME TOBapbl), TO BECbMa C/IOXHO pa3paboTaTb YHUBEPCASIbHYI MaTpuLly
MCMbITAHWIA ANsi BCEX BUAOB UX NPUMEHEHUs. B fONTOCPOYHOW NepcrnekTuBe BaXkHO MAEHTUMLMPOBATb KOHKPETHbIE
nyTn aKkcno3unumm, Havbonee ahekTUBHbIE PYKOBOACTBA Y HOPMATUBHbIE AOKYMEHTbI N0 UCMbITAHUAM 15 OLeHKV COOT-
BETCTBUA HAHOMAaTEPUasIOB YCTaHOB/IEHHbIM TpeboBaHMAM. 151 HEKOTOPbIX HaHOMaTepuanoB OTCYTCTBYeT HeobxoaAu-
MOCTb NPOBEeAEHNSA UCNbITaHWii Ha ypoBHe |ll. Ha AaHHOM ypOBHe uUccnefyloT TONbKO Te HaHoMaTepuasbl, 418 KOTOpbIX
Heo6Xxo04MMO fokKasaTtb Ux 6e30MacHOCTb A1 KOMMEPYECKOTO UV NPOMBILLIIEHHOTO UCMO/b30BaHUSA, AN KOTOPbIX UCTbI-
TaHua Ha ypoBHe |l He fanu pe3ynbTaToB OTHOCUTENIbHO MX TOKCUYHOCTM 1 HE0BX0AMMO NPOAOC/MKUTL Gonee rnybokue un
BCECTOPOHHME UCMbITaHns Ha ypoBHaX Il u IV. VcnbiTaHus Ha ypoBHsX Il n IV gomkHbl BKAOYaTL B cebs fganbHenwne
nccneoBaHns KOHKPETHbIX MokasaTeneil TOKCUYHOCTU (OLeHKa 3aBUCMMOCTY «A,03a-3h(DEKT») N OTAANEHHbIX Nocnes-
CTBUI BO3AENCTBNA TOKCUYHOCTYU, HE BK/IKOYEHHBIX B UCMbITaHWS ypoBHSA II.

B.3 [lononiHnTesibHble flaHHble Npu Heo6X04MMOCTHN

Ecnn Ha ocHOBe aHa/M3a MOMyYeHHbIX pe3ynbTaToB WCMbITaHW Ha ypoBHSX Il—IV. nmocne npoBefeHVst Konu-
YeCTBEHHOMN OLEHKMN 1 OnucaHua U3NYECKUX U XUMUYECKNX CBOMCTB M 3KCMO3ULMK /151 KOHKPETHOTo HaHoMarepuana
Heo6X0ANMbI AOMOHATE bHbIE UCAILITAHWSA ANS1 aHaM3a OTAasIEHHbIX MOCNeACTBUI BO3AENCTBNSA TOKCUYHOCTY, Helipo-
TOKCUYHOCTU MM UMMYHOTOKCUYHOCTU, TO MPpK 3TOM c/ielyeT UCMosib3oBaTb CTpaTerno ucnoitaHniin OECD gns nepsoro
MOKOJIEHNs1 HaHOMaTepuaios. B gaHHoOI cTpaTernn CKOMOUHMPOBaHbLI MPUMEHEHME BbILLEYMNOMSHYTbIX UCCeA0BaHui
OTAa/1EHHbIX NOCNEACTBUIA U COKpaLLEeHNe KoNMyecTBa UCNo/b3yeMblX XMBOTHbLIX A4/15 1a60paToOpHbIX UCCefoBaHuii, a
TaKke pacxofoB Ha NPOBEPKY MO YCTapeBLUNM [AOKYMEHTaM.
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MpunoxexHvne B
(cnpaBouHoe)

lMepeyeHb faHHbIX 06 omacHocTAX Ana 340p0BbA YesioBeKa (a]'leepHaTVIBHbIVI I'IO,CI,XO,D,)

B.1 O6Lwme nonoxeHus

OCHOBHbIM UCTOYHMKOM [aHHbIX 06 ONMacHOCTW A/151 300POBbS YesI0BEKA AB/IATCA UCTbITAHUA U 9KCNEPUMEHTbI Ha
XWBOTHbIX. 8 HACTOALLEM MPUIOXKEHNUN ONNCAHbI OCHOBHbIE UCMbITAHUSA, KOTOPbIE MOTYT 6bITb MCMO/b30BaHbI NPU paspa-
60TKe Mpochunsi onacHocTell HaHoMaTepuana. MHore U3 aTUX MeTOAOB WCMbITaHUiA NPOAO/KMTENTbHOE BPeMs Obin
1CNoNb30BaHbl A1 06bEMHbLIX MaTepuanos (He HaHoMaTepuanos), OAHAKO MX IEKTUBHOCTb Y TOYHOCTb NMPUMEHN-
TefIbHO K UCMbITAHNAM HaHOMaTepUasios elle HeJoCcTaTovHo nposepeHa. MNpu onpeaeneHnn KOHKPETHOro MeToAa UCHbl-
TaHWii HEO6XOAMMO YuuTbIBATb KPOME BCEro MpoYyero umerolmecs npobesbl B JaHHbIX, MAEHTUULMPOBaHHbIE NPU
aHasim3e UCTOYHMKOB MHhopMaLM 1 COCTaBNeHNM NPonNs IKCNo3nLmun. [1na Kakaoro ciy4vas fo/mkHbI ObITh onpege-
NeHbl aNlbTepHaTUBHbIE METOABI UCTIbITaHWIA (8 TOM YMCe UCMbITaHUA in Vitro 1 C NOMOLLbIO KOMMbIOTEPHOTO MOAENNPO-
BaHWA). NPUHLMUNbI KOTOPbIX BKIOYAKOT B Cebsa creaytollee, B npoLecce MCMbITaHWii He fOMKHbI GbiTb MCNOMb30BaHbI
XXMBOTHbIE, METOABI 1 pe3y/bTaTbl NCALITAHWIA [O/MKHBI ObITb MPOrHO3MPYEMbIMI, BOCMIPOU3BOAUMbBIMY 1 UMETb BO3MOX-
HOCTb ANa Ux nepegayn. Takme MeToAbl UCMbITaHUI AO/MKHBI GbITb B NEPBYO OYepefb NPUMEHEHbI NpU UccneaoBaHnm
BOMPOCOB, CBA3aHHbIX C OMACHOCTLIO /151 3[,0POBbA YesioBekKa.

8.1.1 [lepmaTtonornyeckne ucnbiTaHnUs

BospeiicTBre yepes Koxy Hanbosiee TUNMYHbLIA 1 BaXKHLIA MyTb BO3A4ElCTBMA HaHOMaTepuasios. [ina uccneposa-
HUA BO3AENCTBUA HaHOMaTepuana Ha Koy MOryT 6bITb UCNOMb30BaHbl AEePMATOIOMMYECKMNE UCTIbITAHWUSA B COOTBETCTBUM
¢ OECD 435 (1). OECD 431 (2). OECD TG 430 (3). OECD 429 (4). OECD 428 [5].

B.1.2 OparsnbHble ucnbiTaHnsa

Ecnu ycTaHoBNEHO, YTO NPW N3rOTOB/IEHUN WX UCNO/b30BaHUM HAHOMaTeprana CyLecTsyeT BO3MOXHOCTb Mnona-
OaHUs ero B NuLly, TO MOXeT BbITb peKOMEHA,0BAHO NPOBEAEHNE OpasibHbIX UCMbITaHW B cooTBETCTBUMN ¢ OECD 423 (6].
OECD 420 (7). OECD 425 (8). a Takke npoueaypbl NPUMEHEHNSA MOBTOPSAIOLLMXCA OpasibHbIX [03 C NepUoANYHOCTLIO
28 AHeil ¢ NoMHOM NpoBepKoii rnctonatosiornn 3a 90-AHeBHbIN Nepuod HabnaeHnin. (STOT MeToA NO3BOASET BbIABUTH
CKpbITOE BO3AeNCTBUE KPATKOCPOUHbIX OMACHbIX 3KCMO3NLUI HaHOMaTepuana, 0CO6eHHO, eCn NpUeM NULLIM SBNSeTCS
e/IMHCTBEHHbIM NyTeM nonajaHua HaHomaTtepuana B OpraHn3m yesioBeka.)

8.1.3 VHransaunoHHble UcnbliTaHusa

PacnpocTpaHeHne onacHbIX BELLECTB, NMePeHOCHMbIX BO3AYLUHbIM MyTEM, ABMSETCA O4HUM 13 Hanbosiee onacHbIX
nyTei pacnpocTpaHeHus HaHoMaTepuana B NpodeccuoHanbHol cchepe. MoryT 6bITb PEKOMEHA0BaHbI CNeayoLme nHra-
NAUVOHHBIE UCTbITAHUSA:

- npoueaypa NpUMeHeHUss NOBTOPSOLLMXCA UHFANALMOHHBIX UCMbITAHUA C NepUOAMYHOCTbIO 28 AHEl ¢ nosnHon
npoBepkoi rncronatonoruu 3a 90-AHeBHbIV Nepnog HabaeHus;

- NPUMEHEHNE OAHOKPATHOM A03bl C MOSTHON NPOBEPKON rMcTonaTonormn 3a 90-AHEBHbIN Nepuog Hab o AeHUN.

MprvuMeyaHune — VcnblTaHUA Ha OCTPble UHTAIALMOHHBIE ONACHOCTU BPA4, I MOTYT NPeAoCTaBUTb 3HAUMMYHO
VIH(bOpMaLU/IIO npu NpUMeHeHn onacHbIX ONbITOB Ha XWBOTHbIX.

8.1.4 OdTasnbMONOrMyeckme UcnbiTaHns

Ecnu cywecTByeT BEpOATHOCTb NonafjaHusa HaHoMaTepuasioB B nasa, T0 MOryT ObiTb NPUMEHEHbI cnepytoLume
opTaNnbMONOrMYeCKne UCMbITaHNA:

- TECT Ha porosuLie rnasa KopoBbl Ha BOCMPUMMYMBOCTb U MPOHULAEMOCTb (MCNONb3YIOLWMIA TKaHW, NOMyYEHHbIe C
60IiHM) 1 TECT Ha KypVYHOM rnase (MCNonb3yrwmii TKaHN NYMaHHO YMEPLLB/IEHHBIX XUBOTHbIX).

MpuMeyaHune — STV UCTLITAHNSA NMPU COOTBETCTBYOLLNX obcToATENbCTBAX U C onpegenieHHbIMn orpaHnyeHnsa-
MW NPUMEHAIOT B KayecTse MCMbITaHWI ana I/I,D,eHTI/ICtJVIKaLlI/WI BeLeCTB, pa3bealolnx rnasa u Bbi3biBaoLLUX Ccepbe3Hoe
pasgpakeHune rnas, npu nposefeHnn MHOroypoBHEBbLIX UCNbITAHUW, OAHAKO 3TV MEeToAbl UCNbITaHUN HE MOryT 3aMEeHUTb
ncnblTaHni O(*)TaJ'IbMOI'IOI'VILleCKOVI npoAayKunn Ha Kposimkax B eCTECTBEHHbIX YC/10BUAX.

8.1.5 VcnbiTaHUsA Ha MyTareHHOCTb/TeHOTOKCUYHOCTb

Ecnmn cywectByeT BO3MOXHOCTb MOTEHLMaIbHOW 3KCMO3ULMM HaHoMaTepuasa BHe 3aBUCMMOCTW OT NyTW ero
nonajaHusi B OpraHn3M YenoBeka, To A0/MKHA ObITb NPOBeAeHa OLLEHKa ero MyTareHHOCTU/FTeHOTOKCUYHOCTU. MoryT 6bITb
NPUMEHEHbI CNefyroLye UCnbiTaHWs Ha reHOTOKCUYHOCTb:

B.1.5.1 YpoBeHb |

McnbiTaHna B cootBeTcTBMM ¢ OECO 471 [9]. OECD 473 (10].

B.1.5.2 YposeHb Il (npn Heo6x0[MMOCTH)

VcnbiTaHna B cooTBeTcTBUMM ¢ OECD 476 (11). OECD 487 (12). OECD 482 [13). OECD 495 114).

8.1.5.3 YposeHb Il (npn Heo6xo0[MMOCTH)

McnbITaHUA Ha XPOMOCOMHbIE OTK/IOHEHWS C UCNO/b30BaHWEM MeToA0B In vivo, Takmx Kak aHanm3 metadasbl kie-
TOK KOCTHOrO mMo3ra.
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B.2 [lononHuTesbHble faHHble (Npu HEO6XO4MMOCTH)

B 3aBMCHMOCTM OT pe3yrnbTarta BbILLEYMOMSHYTbIX UCTbITaHWiA 1 N0 APYrUM MMEIOLWMM MEeCTO NpuYMHam MoryT
notpe6oBaTbCa AONOMHUTENbHbIE AAHHbIE.

B.2.1 Bruonornyeckne onacHocTu

MeTog, ncnbiTaHnii paspaboTaH Ans Toro, 4To6b! /yylle NOHATb ONacHOCTb HAHOMAaTepMasIoB A1 YenoBeka ¥ cno-
CO6bI UX MoNajaHns a Teslo YeloBeKa, YTO SIBMSETCA OAHON M3 CaMblX BOKHbIX M MPUOPUTETHBIX 3a4a4y uccrefoBaHuii.
3JTa MHhopMaLmss 0COBEHHO BaxHa A1 HAHOMAaTepPUaoB, BO3AENCTBME W IKCNO3NLMA KOTOPbIX HOCUT XPOHWUYECKUI 1
NOBTOPSIOLLMIACA XapakTep, a UX BO3AECTBMI0 NOABEPXKEHbI MEPCOHAST, NOTPeOMTENN K Apyrue rpynnbl Nogei. Cne-
JoBaTteslbHO. eC/n UCNoMb30BaHNe HaHOMaTepMasioB NPMBOAWT K CYLLECTBEHHOM 3KCNO3WLUMK, TO Takme uccnegoBaHus
[O/DKHbI ObITb MPOBEAEHbI B 06A3aTe/IbHOM MOPsiAKe, fiake B OTCYTCTBME CTaHAAPTHLIX METOA0B VCMbITAHWIA.

LLIMpOKKMIA cnekTp MeToA0B MccnefoBaHuii MCNOb3YHT A5 OLEHKU BMoNorMyeckoli onacHOCTU U CBOWCTB 06bIY-
HbIX MaTepuasioB. B nocnegHee Bpems npoBefeHbl MHOTOUYUCIEHHbIE UCC/EA0BAHUA C NPUMEHEHMEM METO0B aHaIn3a
610/10rMYeCcKMX onacHocTeli 1 Bo3felicTBUA HaHOMaTepunasioB Ha venoBeka. [oka eLle CyLlecTByloT npobaems! npume-
HeHUs U3BECTHbIX METOAOB K HAHOMaTepuasam, TeM He MeHee Ha HayaslbHOM CTafun HaXoAsaTCA UccnefoBaHysA 1 paspa-
60TKM HE06X0AMMbIX 61oNPOG.

B.2.2 WccnepoBaHne XpOHWYECKOTO OpasbHOro, 4epMaTo/lorMyeckoro WAM WHransiuMoHHOro BO3Aei-
cTBMA (nepuog Bo3geicTeua fo3 6onee 1roaa)

WccnepnosaHnsa XpOHWYECKOro Bo3AeiCTBUA He0OX0AMMbI ANA UAEHTUdMKALMKN pUCKa 340POBbLI0 YeNoBeKa, ecnu
CYLLeCTBYIOT foKa3aTeNlbCTBa Ha/IMYMA TOKCUYHOCTU MOC/IE OCTPbIX BO3AENCTBUIA, BKIOYEHHbIX B 6a30BbI NepeyeHb
[JaHHbIX, NN ecnu CyLLeCTBYeT WM OXMAAETCA XPOHUYECKOe BO3AENCTBME Ha NepcoHasl, notpebuTeneli, o6LLecTBo.
Bonee nogpo6Has uHopMauusa 1 pykoBOACTBA MO MCMbITAHWSM Ha XPOHMYECKYH TOKCUYHOCTb AOCTYMHbI OHMaliH Ha
cavite OECD-

B.2.3 PenpogyktusHas n am6puoHasibHas TOKCUYHOCTb

[na nccnefoBaHns penpoayKTUBHON M 3MBPUOHaUTbHON TOKCUYHOCTW HEOBGXOAUMO BbiSiBNIEHWE BO3AEWCTBUA Ha
MY)XCKIE UM XXEHCKVEe PenpoAyKTUBHbIE OpraHbl, MCCIeA0BaHNe TOKCUYHOCTY 1 onpeaeneHne KpUTuiyecknx 403 Bo3aei-
CTBMA Ha 06e rpynnbl. B oTAnumMe OT 3TOro nccnefoBaHne aM6PUONOrMYECcKon TOKCUYHOCTU ABNSEeTCS 6osiee CNOXHbIM, a
€ro pesynbTaTbl — BeCbMa W3MEHUYMBbLIMU. BO3AeliCTBME XMMUYECKUX BELLLECTB NPOBEPSAIOT HA 6EPEMEHHbIX XUBOTHbIX,
TaKUX Kak MbILLUW, KPbICbI UM KPOAIMKK, @ MX NMOTOMCTBO OLEHMBAIOT Ha NpeAMeT NocneAcTBUiA BO3AECTBUA TOKCUYHOCTM
BO BPeMs1 3MGPUOHa/ILHOTO Pa3BnTuA. MNpoAoIKUTENIbHOCTL BO3AENCTBISA MOXET NPOAOIKATLCSA OT 3a4aThs A0 MOMEH-
Ta POXAEHUA 1 B NOC/EPOAOBLIV NEpUO,.

B.2.4 ViccnepgoBaHne HEliPOTOKCUYHOCTH

WccnenoBaHna HeMpOTOKCUYHOCTY HamnpaBfieHbl Ha M3yyeHue BO3AENCTBUA XMMUYECKUX BELLECTB Ha HEepBHYHO
cUCTeMy YesnoBeka, BiItoYasi Mo3r. CyLlecTBEHHOe NOBPeXAeHne TkaHel HEPBHOI CUCTEMbI MOXET 6bITb 06HapPYXEHO Ha
OCHOBE pacCLUMPEHHON rucTonaTonorMm nocse NosyyeHus NOBTOPHON TOKCUMYHON [03bl. Bonee ToHKMe noBpexaeHus
TPYAHO OGHAPYXMTb MeTodammn rMcTonaTosiornu.

Mpy HaNMUUM NPU3HAKOB HEPOTOKCUYHOCTY JO/MKHbI ObITh MPUMEHEHBI U afanTPOBaHb! CyLLECTBYIOLLME UCTbITa-
HWS1 Ha HEPOTOKCMYHOCTb, B NPOLEcce KOTOPbIX AOMKHbI ObITb BbISIBNIEHbI HEliponoBeeHYecke 1 Heliponatonornyec-
Kne OTK/IOHeHUs1, He 06HapyXeHHble MeToAamMmn rMcTonaToNorMn NPy AKCNepuMeHTax Ha B3POC/bIX rPbI3yHax.

B.2.5 bonee o6lWNpHbIE UCCNEf0BaHNA MYTareHHOCTU/TEHOTOKCUYHOCTHN

MonoxwvTenbHble pesynbTaTbl HA HAYasIbHbIX 3Tanax MCcCnefoBaHNsA MyTareHHOCTU MOTyT MPUBECTM K Heobxoau-
MOCTMW AONOMHUTENbHBIX UCCNeA0BaHN Ha MyTareHHOCTb UM 0T6opy 61MONPO6 Ha KaHLepOreHHOCTb.

B.2.6 Y3KkoHanpaB/iieHHble uccnegosaHns TOKCUYHOCTH

Pe3ynbTaTbl 06paboTkM OCHOBHbIX AaHHbIX HA Ha4Ya/IbHOM 3Tane B COYeTaHWn C U3BECTHLIMU WY OXMAAEMbIMU
cnoco6ammn BO3AENCTBIUA MOTYT NPUBECTU K HEOBXOAMMOCTM 6osee rny6oKMX 1 y3KOHanpaB/eHHbIX UCCNeA0BaHuiA TOK-
cMYHoCcTW. Ecnn, Hanpumep, CyLLECTBYIOT AoKa3aTebCTBa Ha HaYalbHOWM CTaAaum uccnefoBaHuii NpU3HakoB TOKCUYHOC-
TW. a/I/IEPreHHOCTN WK UMMYHOTOKCUYHOCTH, TO HE06X0AMMO NpoBeAeHNe aHanmsa 6uonpo6. Ecam npuem num, kak
nonarawT, ABASETCA NPeMMyLLeCTBEHHbIM MyTeM NonajaHus matepuana B OpraHusm, TO JO/MKHbI 6GbiTb NPOBEAEHbI
[ONOMHUTE NbHBIE COOTBETCTBYIOLLME WCCNEA0BaHMA U TeCTbl, CBSi3aHHble C aHa/IM30M BO3AENCTBMA MaTepuana Ha
XenyAo4HO-KMLWeYHbIN TpakT. Ecnmn AnA KOHKPETHOro opraHa 4enoseka WAEeHTUULMPOBaHbl NPU3HAKN TOKCUYHOCTU B
KpaTKOCPOYHOM nepuoge, TO LienecoobpasHo MPOBECTM AONOMHUTEbHbIE UCCNeA0BaHNSA A1 TOr0, YTOGbI OXapakTepu-
30BaTb TakMe oTpuuaTefbHble BO3feicTBuSA. ViccnefoBaHus MOryT BKIoYaTb B ce6s1 cneumasnbHble A7 KOHKPETHOro
opraHa yHKLMOHa/IbHbIE UCTbITAHWS UK UCNOMb30BaHNe MOAENe XNBOTHbIX 418 CCefoBaHNs BOCNPUMMUMBOCTH K
BO3/4EWCTBUIO.

B.2.7 ViccnepoBaHne 3HAOKPUHHBIX HapyLlleHwii/paspyweHuii

Takue nccnefoBaHWs A0MKHbI OblTb Bbi3BaHbI /10601 U3 CNeayOLWNX NPULKH:

1) obbemHble MaTepuasbl, NOAO6GHbIE HaHOMaTepuasy, Bbi3bIBAIOT UM MOTYT Bbl3BaTb 3HAOKPUHHbIE HapyLue-
HusA/paspyLleHns;

2) pesynbTaTbl OCHOBHbIX MCMbITAHWUMA, UCMbITAHUIA Ha PENPOAYKTUBHYKO WM 3MOPUOHAbHYIO TOKCUYHOCTb WM
nobas apyras 4ocTynHas MHopMaums ykasblBaloT Ha BO3MOXHOCTb 3HAOKPUHHBIX HapyLUeHWi/pas3pyLueHnit.

McnbiTaHnsi Ha BO3MOXHOCTb 3HAOKPUHHBIX HapyLUueHui/pa3pyLleHnii JOMKHbI ObiTb YCTAHOB/EHbI B 3aKoHOAA-
TeNbHbIX N 065A3aTebHbIX TPeboBaHMSAX HA OCHOBE 3aK/OUEeHWIA CneLmManncToB.
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Mpunoxexve I
(cnpaBoyHoe)

MepeueHb faHHbIX 06 ONACHOCTAX 415 OKpyXalolei cpeabl

1 [laHHble ucnbiTaHWii Ha opraHnsaMax, obuTalLnx B BOGHOW cpefe nan B noyse

MeTogp! UCMbITaHW, CBA3AHHbIE C 6MOaKKyMy/IMPOBaHWEM, AO/MKHbI MOMOYb UCCef0BaTb OpraH3Mbl Ha OCHOB-
HbIX TPOMYECKNX YPOBHAX1) BUONOrMYECKNX BUAOB, TaKUX KaK KO/ibYaTble YepBu, Kpyr/ible YepBu, NI0CKME Yepsu, CooT-
BETCTBYIOLLIME HACEKOMbIE 1 BETBUCTOYCblE payku (Hanpumep, gadHumn). Ecnam nog Bo3aeiicTBMeM HaHOMaTepUasioB 3Tu
UCNbITyeMble OpraHn3Mbl NOKa3bIBAKOT CHKEHWE XU3HECNIOCOBHOCTY U NMPU3HAKMN YTHETEHWS, TO [O/IXHbI ObITb Npeanpu-
HATbI HEO6X0AMMbIE NpeaynpexaatoLne AelicTBus, 6GroakkyMynMpoBaHe 06blYHO YBENUMBAETCS C NOBbILLIEHWEM TPO-
dhnyeckoro ypoBHs. VIcnbiTaHne abroTUYECKNX aCNEKTOB 3KOCUCTEM, CBA3AHHBIX C COOTBETCTBYHOLLMMU BUONOrNYECKUMUI
BUaMu, No3BoNsAeT nccnegoearensM paspaboTaTb BaHble NokasaTesin BO3AeNCTBUA Ha OKPYXatoLLyto cpeay.

3n1eMeHTbl U YC/IOBUSI UCTbITAHWI B BOAHOI cpeje Wn NoyBe A0/MKHbI COOTBETCTBOBATH HaLMOHasIbHbIM TpeboBa-
HMAM a 3Toi obnacTu.

1.1 TOKCUYHOCTb ANA OpraHM3MOB, 06UTAOLWMNX B BOAHOW cpeae

BkntoueHne aTvx AaHHbIX B nepeyeHb (06bIYHO OHM NPUCYTCTBYIOT B NepeyHe AaHHbIX), UCNoMb3yeMblx hakTnuyec-
K1 B KaXX[0l OOGPOBOJIbHON W 065i3aTeNbHON 3KOMI0TMYECKoii MporpamMmMe Bo BCEM MUpe, HE06X0AUMO A7 o6ecneyeHus
BO3MOXHOCTY OnpejesieHnst TOKCUYHOCTU HaHoOMaTepuasos 151 BOAHbLIX OPraHu3MoB. [laHHble TOKCUYHOCTU BKHOYatoT
B ce6s pe3ynbTaTbl UCMbITAHWIA HAa KPaTKOBPEMEHHbIN ToKcuyeckuii acpdpekT (OCTPYH0 TOKCUYHOCTb) A1 CYLLeCTBEHHO
PasfINYHbIX KN1accoB BOAHbLIX OPraHU3MOB, A1 KOTOPbIX MOryT 6biTh XapakTepHbl He3aBUCUMble MEXaHU3Mbl U CTeneHb
TOKCUYHOCTW. TMPOTOKO/IbI UCMbITAHUI Ha KOHKPETHbIX BUAAX BOAHbLIX OPraHn3MoB, MAEHTUULMPOBAHHBIX KakK MPUroA-
Hble 1 CTaHAaPTU30BaHHbIX A/151 TAKUX UCTbITAHWUIA, LLIKMPOKO AOCTYNHbI: TAaKUM 06pa3oM, ANs UCMbITaHuii cnegyeT UCnosb-
30BaTb MMEHHO 3TV OPraHn3Mbl, 3a UCK/IlOYEHMEeM 060CHOBAHHbLIX AONOHUTE/bHBLIX NCMbITAHUIA HA APYTUX OpraHu3max.
[JlaHHble ncnbITaHWsi Ha TOKCUYHOCTb [O/MKHbI ObITh BbIMO/IHEHLI B COOTBETCTBUM CO CTaHAAPTHbIMY NpoLeypamu, eciu
BO3MOXHbI BbIGPOCHI B BOAHYIO Cpefy B /060 TOUKE XU3HEHHOro LKia HaHoMmarepuana.

McnbiTaHnst Ha OCTPYI0 TOKCMYHOCTb HOCAT OrpaHMYeHHbIN XxapakTep, MOCKO/bKY, Kak Npasm/o, HanpasnieHbl Ha
13MepeHVe BO3MOXHOCTY NTETaSTbHbIX UCXOLO0B B KaUecTBe OTpuLaTe/IbHOro BO3AeiCTBYS, N0 3TMM UCMbITaHUAM HEBO3-
MOXHO 06HapyXUTb Cy6eTasbHbIi (613K K neTanbHOMY) adpDEKT, KOTOPbIA MOXET BO3HUKHYTb B pe3y/bTare Apyrux
MEeXaHI3MOB BO3JeCTBMS ONacHbIX COObITWIA. Mpy NPYMEHEHNN MHOTVX BUAOB HaHOMaTepuasioB CybeTanlbHoe BO3aeit-
CTBME. NONYyYEHHOE B pe3ynbTaTte 60/1ee HU3KMX YPOBHEN 3KCNO3ULMK 3a ANMTENbHbI Nepuog, BpemeHun, 6o1ee BeposT-
HO. YeM neTanbHOE WM MHOe OCTpoe Bo3feiicTBue. CrefoBaTeslbHO, AaHHble A0/MKHbI 0GecneyvBaTb OLEeHKY
XPOHUYECKON TOKCUHYHOCTM 418 BOAHbIX 6ECNO3BOHOYHbLIX OpraHM3MoB (Hanpumep, AadHuni) B LONOSIHEHUE WA BMECTO
OCTPOWA TOKCUYHOCTY, EC/IN CYLLLECTBYIOT U AOCTYMHbI 06BLEKTUBHbIE CBUAETE/TLCTBA BO3MOXHOIO GV0aKKyMYy/TMPOBaHNS.

Tpun knacca MCnbITyeMbIX OpPraHn3MoB NPeAcTaBasAT obuTaTenei BogHol cpefbl. OgHako MHOrMe MaTtepuasbl
VIMEIOT HM3KYI0 PacTBOPUMOCTb B BOAE, UTO ABASETCA TUNMYHBIM /15 HaHoMaTepuanoB. C 60MbLUO JoNneli BEPOSTHOCTU
Takne maTepuasibl HakanJMBalTCA B OTIOKEHUSX, e MOryT MPMBECTU K BO3AENCTBUIO HA OPraHn3Mbl, XUBYLLVE B OCaj-
Ke. UM 6eHTUYecKMe opraHn3mbl. Mo3aToMy MOryT NnoTpe6oBaTbCA UCMbITAHUA HA TOKCUYHOCTb C UCMOb30BaHNEM TaKuX
OpraH13mos.

[.1.2 TOKCMYHOCTb 419 OpraHN3mMoB, O6UTAlOLWMX B NoYBe

B cuTyauun, Korga CywecTByIOT foka3aTe lbCTBa (Hanpumep, AaHHble MOHUTOPWHIAa) NPUCYTCTBUS HaHOMaTepua-
10B B NOYBE WK APYrMX 3eMHbIX Cpefax, Uan ecTb NpUUnHa oxugatb, YTO HaHOMaTepuasbl MOTYT HANPAMYH WK KOC-
BEHHO MOMacTb B MOYBY WM WHble 3eMHble Cpefbl, HeobXO0AMMO MPOBECTW WCMbITAHUA Ha TOKCUYHOCTb C
1CNoNb30BaHMEM OBUTAIOLMX Tam XUBOTHbIX 1 pacTeHWii. Takue ucnbiTaHns, Hanpumep, NPOBOAAT AN HaHOMaTepua-
f10a. KOTOpble NpX UCMO/Ib30BaHUM NONaAaloT B NOYBY (Hanpyumep, B BUAE YA0OpeHuii nnn necTuumaos), WM HaHomaTe-
pranoB. cofepxalluxcsa B NpoAyKLUMK, KOTOpble MOryT NONacTb B NOYBY B BUAE BblAeNEeHWA. TO Xe OTHOCUTCS K 0TX04aMm,
cofiepxalluM HaHomaTepuasbl (TakMM Kak 0Cafjok CTOYHbIX BOA), KOTOpble NpefHaMepeHHO 3akKanbiBaloT B NOYBY WM
KOTOpble nonagatoT B NOYBY MHbIM NyTeM. HakoHeLl,, Heo6x0AMMO UccnefoBaTb BO3MOXHOCTb NonajaHns HaHomaTepua-
f10a B NOYBY Yepes BO3AyX WM Body (Hanpumep, YacTuLbl adpo30/1s MU NCMO/b30BaHVE HEOUMNLLLEHHO BOAbI 419 Opo-
LeHus).

.2 lononHnTeNbHble cBeAeHUsa (Npu Heo6xXxo4MMOCTM)

B cutyauun, Korga cywecTByOT AoKa3aTeibCTBa TOKCUYHOCTU A1 BOAHbIX OPraHn3MOoB UM HAKOM/IeHNS TOKCUY-
HbIX BEWECTB B 3TUX OpraHM3mMax unam B BOAHbLIX cpenax, HEOGXOAMMO npoBecTn A0NOoJ/IHUTEeIbHbIE UCCneaoBaHns, ansa
TOro YtobbI nydule NoHATb A0NTOCPOYHYH TOKCUYHOCTD, 6VIOI'IOI'VILIeCKyl0 onacHoCTb 1 BINAHNE HaHOMaTepnasioB Ha BOA-
Hble OpraHn3mbl.

11CoBOKYNHOCTb OPraHM3MoB, 06bEANHEHHbIX TUMOM NTaHus (Mpum. nBp.).
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MpunoxexHune [
(cnpaBouHoe)

lMepeyeHb AaHHbIX O KPUTUYECKUX OMACHOCTAX HaHoOMaTtepuana ansa Opr)KaI'OLIJ,eVI cpenbl

0.1 TokasaTenn KpUTUYECKUX OnacHOCTel HaHoMaTepuana Ans okpyxaouiei cpeapl

CyLLecTBYIOT HECKOJIbKO MoKasaTesieid, KoTopble A0/KHbI BbITb YUTEHbI Npy co3AaHun Npoduns maTepuana, cBsi-
3aHHOrO C ero BO3MOXHbIM pacnpocTpaHeHMem B eCTeCTBEHHON cpefe. Hipke npuBedeHbl nokasarenu, xapakTepusyo-
Lye KpUTMYECKy OnacHOCTb MaTepuana A5l OKpyXatoLein cpefbl U ero UHEPTHOCTb.

MokasaTenu KpUTMYECKMX ONacHOCTel MaTepuana A5 OKpyxXatoLlei cpefbl BKIOYaoT B ceba:

- NOMHbI HABOP PU3NYECKMX N XMMUYECKNX CBOWCTB,

- aCOPOLMOHHO-AeCopOLMOHHbIE KOadhuLMeHTbI B cpeae copoca (noyse nan ocafouHblX nopogax);

- nokasaTtenu arperauuy wiy gesarperaumm HaHoMaTepuasioB B NPUMEHMMbIX Cpefiax 3KCnosvuuu (Hanpumep,
BO34yXxe, Boje, NoyBe, 0Ca0UHbIX MOPOAaXx).

NHepTHOCTb XapakTepusyer:

- CNOCOGHOCTb K 6MOPA3/IONEHNI0 HaHOMaTepUasioB Ha OpraHN4eckoii OCHoBe.

- choToferpagaLmio/oTOXMMNYECKYHD aKTVBHOCTb, CTabUILHOCTL B BoAe (rMaposn3) HaHoMaTeprasioB Ha opra-
HUYeCKol N HeopraHM4Yeckoi OCHOBe.

- 6roakkymynMpoBaHue 6akTepusiMin, MOPCKUMY BOAOPOCSMU U JacOHUSAMN.

[.2 JononHuTenbHble faHHble (NP HEOBXOAMMOCTH)

Cnepytowan nHopmaums He SIBNSIETCA YaCTbl0 pEKOMEeHAyemMoro Habopa AaHHbIX, OAHAKO MOXET 6biTb BECbMAa
NonesHoli ANa NOHVMaHUsSE KPUTUYECKMX ONACcCHOCTE HaHOMaTepuana 4/1si OKpyxatoLlei cpeapl:

MoaaBneHne gblXxaHna akTUBHOro mna. CteneHb, A0 KOTOPOI HAHOMAaTepuas MOXeT 3aTpyAHWUTb UK MOSaBUTb
MUKPOGHOE [ibIXaHue B aKTUBHOM Wie. SIB/IIETCS NokasaTesieM BO3MOXHOro HapyLLeHWsi paboTbl NPoOLLEeCcCoB Ha npeanpu-
ATNAX N0 06paboTke CTOYHbIX BOA.

Mopasnawouiee (TOKCUYHOE) BO3AEWCTBME HA MUKPOOPraHusMbl B Apyrux cpefgax. Ecnum HaHomatepuan
MOXeT 6bITb COPOLUEH WM 3aHECEH B NOYBY WK OCAfOUHbIE MOPOAbI, TO MH(IOPMALMS O NOTEHLMANIbHOM NoAaBeHUN
MM MWKPOOPraHW3MOB BaXHa [151 onpefefieHns He6naronpusATHOrO BO3AENCTBMUA Ha 3KOCUCTEMY, HanpuMep Ha LMK
npeBpaLleHunii yrnepoga v asoTa B XVBbIX OpraHu3Max.

CTOliKOCTb B CBAA3AHHbIX cpefax (T. €. B COOTBETCTBUM C OXMAAEMbIMU NYTAMMU 3KCNo3nuuu). Ans HaHoma-
TEPVaIOB Ha OpraHMyeckoli OCHOBE PekoMeHAYyeTCsl NPOBeAeHNe UCMbITaHuii Ha CNOCOBHOCTL K PA3/IOXEHWIO MUKPOOP-
raHMsmMamu. B TOM 4Mc/lie C MOMOLLbI MOJEUPOBaHUS COOTBETCTBYIOLIMX AHA/IMTUYECKMX WU APYrUX AOCTYMHbIX
MeTof0B. OfHAKO Ha HACTOALMIA MOMEHT OTCYTCTBYIOT COBpPEMEHHble CTaHAapTHble METOAbl OLEHKM GMopasnoxeHus
HaHoMaTepunasos. MoaToMy HeobxogMMa ajanTauusa CyLeCTBYIOLLMX PYKOBOACTB MO G1uopasnoxeHuto n/nnm paspabor-
Ka HOBbIX MPYMEHUMbIX METOZOB NCCNeA0BaHNA 61MOPa3NoXeHNss HaHOMaTepyuasioB. Ecim HaHoMaTepran 3aHeceH unm
OoCaxAeH B MoYBY, TO PEKOMEHAYIOTCA UCCNefoBaHNsA N0 61MOpPa3NoXeHn0 B a3pobHOi nnn aHaspobHo cpeae nouBbl.
Ecnn nyTb HaHOMaTepuana, kak OXuaaioT, NPoiifeT Yepes CTOUHbIE BOAbI B KAUECTBE MPUMECEN BOAbI HA NPeanpUaTAmn
no 06paboTke CTOUHbIX BOA UM HAHOMaTepuasibl 6yAyT HanpsaMyto cOpoLLeHbl B BOAY WM OCaXAeHb! (Yepes BO3ayX) npu
OpOLLEHUM, W. €CIN NIOTHOCTb YacTUL, YKa3biBAET HA BO3MOXHOCTb MX HAKOM/IEHWS B OT/IOKEHUAX, TO PEKOMEH0BaHbI
cnepyoLyie UchbiTaHNs:

- onpegeneHne KoahduLMeHToB agcopbuun/gecopbumn B 0T0XeHuAxX/ocagkax;

- nccnefoBaHvie No 6uopasNoXeHNo B a3pO6HOI 1M aHaaPOGHO cpeae OTI0KEHN/0CaaKoB.

Xumuueckoe npespalleHne HaHOMaTepuasnoB Ha HeopraHuyeckoli ocHoBe. Tak Xe Kak HeopraHuyeckne o6b-
eMHble MaTepuasibl, HaHOMaTepuasibl Ha HeopraHM4Yeckoli OCHOBE He NMOoABEePXeHbI GMOPA3/IOKEHNIO. XOTA MOTYT BCTY-
natb € OKUC/UTENbHO-BOCCTAHOBUTE/bHLIE peakuun B Okpyxawolleid cpege. [Mockonbky B HacTosiliee Bpemsi
OTCYTCTBYIOT fieliCTBYIOLLME CTaHAAPTHbIE METOAVKN TakuX UCTbITaHWIA, TO METOAbI UCCNIeA0BaHuiAi MOryT 6bITb pa3pabo-
TaHbl NOTpe6uTeneM. MeTofbl TakMx UCCNeA0BaHNI 3aBUCSAT OT IU3NKO-XUMUYECKUX CBOCTB HAHOMATEPUAasIOB, UX OXU-
[aemMoro 1cnosib3oBaHUA 1 NyTeil 3KCNo3nLMK B OKpYXatoLLeil cpeae.

[.3 Wcnonb3oBaHne nHopMaLum o KpUTUHECKMX ONAaCHOCTAX HaHoMaTepuana A5 okpyxatolei cpeabl

CTtaHfapTHble MeToAbl. B HacTosiliee Bpemsi OTCYTCTBYIOT CTaHAapTHbIE WM LUMPOKO MPUMEHMMbIE METOAbI
OLIeHKMN KPUTMYECKMX ONacHOCTel HaHOMaTepranoB f/15 OKpyxatoLLeli cpefpl (T. €. MecTa HakonIeHst HaHomaTepuana e
OKpYy)atoLLeil cpefie v ero BO3MOXHble XMMUYECKMe npeBpaLleHuns/cTolikocTb). CylecTByeT Takke HeonpeaeneHHOCTb B
BOMPOCE O TOM. MOFyT /1 YCTAHOBNEHHbIE METO/bI, NPeAHa3HaYeHHbIe /19 06 bEMHbIX MaTepruanoB, 6biTb NPYMEHEHbI K
HaHoMaTepuaniam. Mo mepe pa3paboTkn U BHEAPEHWSA aHANIMTUYECKNX METOLOB CYLLECTBYIOLLME METOAbl OLEHKV KpUTK-
YeCcKMX onacHOCTeN A5 OKpyXatoLLei cpefibl 06bEMHbIX MaTepUasioB MOryT ObITb a4anTUPOBaHb! A1 HAHOMAaTEPUaoB.
B cBS3V C 3TUM HEO6XOAMMO MNCMOb30BaTb NepefoBble AOCTYMHbIE Hay4Hble NOAXOAb!I ANS MPOBEAEHNS OLLEHKU KpUTU-
YecKMX onacHOCTell HaHoMaTepuanoB AN OKpyXatoLlei cpeabl.
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®un3nKo-xnMmnyeckne cBoicTea. [1ia HaHOMaTepPUasToB CyLLECTBYeT 3HaUMTETbHAasA HeonpeaeneHHoCTb OTHOCU-
TeJIbHO TOT0, Kakue (Pr3nKo-X1Mmnyeckune CBOCTBa 06YCN0BNVBAIOT pacnpeeseHne n pacnpocTpaHeHne HYacTul, B OKpY-
Xawuieii cpege (Bofge, mouse, 0Caf04HbIX MOpojax W 6Guomatepuy). Ansi 06BLEMHBIX MaTepUasioB OCHOBHbIMM
napameTpamu SIBASIOTCA PacTBOPUMOCTb B BOAE W [aB/ieHNe HacCbIeHHbIX 1apoB. OAHAKO NOCKO/bKY A5 60/bLUK-
HCTBa HaHOMaTepnasioB XapakTepHbl HU3KWE PacTBOPUMOCTb B BOJE W [aB/IEHWE HACbIWEHHbIX NapoB, TO OCHOBHbIMU
nokasatefiiM1 onpejeneHns Cnoco6HOCT HaHoMaTepuana K pacrnpefesnieHuio B cpefe MoryT 6biTb Apyrue ero tusu-
KO-XVIMMYECKMe CBOWCTBA, B TOM YMC/e Ha/IM4Me ar/ioMepaToB, NOBEPXHOCTHbIN 3apsf, AMCNeprupyemMocTb. MA0THOCTb
YyacTuL, pasmep YacTuL, pacnpegesieHne no pasmepy Uav niowaay noBePXHOCTU YacTul,. B HEKOTOPLIX Cyvasx MOXeT
6bITb NPUMeHUMa cyb6nmaLms (BO3roHka, ucnapeHune Teepabix Bellects). [lanee, NpUcyTCTBME eCTECTBEHHOIO OpraHu-
4EeCKOro BelLecTBa MOXET MOB/MATL Ha pacnpocTpaHeHne HaHoMaTepuana Ha yrnepofHoi 0CHOBE B eCTeCTBEHHOI BOf-
Holi cpepe.

MHoroe ellje Hen3BeCTHO O TOM. KakK IM3NKO-XMMUYECKWEe CBOICTBA MOrYT NOB/IMATL Ha CBOMCTBA HaHOMaTepuana
B OKpyXatoLeii cpege. Mo Mepe TOro kak MOXeT 6bITb yCTaHOB/IEHA KOPPeNALMA MeXay CBONCTBaMi HaHOMaTepuasnos 1
MX BO3JENCTBMEM Ha OKPYXatoLLyto cpefy, MOXHO byfeT paspaboTarb [OCTOBEPHble MOJENW pacnpefeneHns u pac-
npoCTpaHeHVsi HAaHOMaTEePMasIOB B OKpYXatoLLeli cpege. B cBsi3n ¢ 3TM HEO6X0AMMO onpefesnieHne cneayoLmx nokasa-
Tenei:

- KoadhhmumeHTOB agcopbumn/gecopbuun B noyse (Npu nonagaHny B NoYBy) UM 0cafouHbIX nopodax (npu nona-
[laH1N B CTOYHbIE BO/bI).

- CTeneHb arpervpyemMocTi u gucneprupyeMocT HaHoMaTepnasios B MPUMEHUMbIX cpefax 3KCno3uumn.

CrolikocTb. [Moka3aTenu, Takme Kak opraHuyeckass WM HeopraHumyeckas OCHOBa HaHoMaTtepuana, ero umsu-
KO-XMMUYECKME CBOICTBA W aHA/IMTUYECKMe MEeTO/pl, AOCTYMHbIE /15 OnpeAeNieHnsl MPUCYTCTBMA B CPefe WUCXOAHbIX
mMaTepuasioB WM MaTepuasioB, U3MEHUBLUUXCS B pe3y/ibTate XMMUYECKUX peakuuii, ABASIOTCA OCHOBON A5 Bblbopa
UCMbITAHWI MO OMpefeneHnto CTolkocTh MaTepuana. OueHkn 61opas3noXeHus, HanpuMep, ciefyeT NPOBOANTbL TOMBKO
Ha opraHuyecknx HaHomaTepuanax. MNpu HeO6x0AMMOCTH cefyeT UCNoNb30BaTbh METOAbl UCMbITaHUii Ha Buopasnoxe-
Hue. Ecnm ans uccnefosaHwii [OCTYMHbI MEYEHHble PaAvoakTUBHLIMW M30TOMaMy HaHOMaTepuasibl, TO 3TOT MeTof
MOXeT ObITb NMoNe3eH A4/1A NpoBeAeHNs aHan3a MaTepuaa Ha GruopassnoxeHue.

[lna opraHNYecknx 1 HeopraHNYecknx HaHOMaTepuasioB MOryT ObiTb MPUMEHEHbI UCC/IeA0BaHUA Mo hoTopas/o-
XEHUIO 1 (DOTOXMMUYECKUM peakLMAM, ecii BO3MOXHO MnonajaHne HaHomaTepuasioB B BO3[yX, Ha MOBEPXHOCTb BOfbl
WM NOYBbI WM HaxOXAEHWe MX Nof BO3[AelCTBMEM COJIHEYHOro cBeTa. [INCcKpeTHble (MacCuBHbIE) HaHOMaTepuasbl,
BEpOsiTHee BCero, 6yayT yCTOWUMBbLI B BOAE W. TakVM 06pasoM, NPUMEHEHWe nokasatesns rmaponmsa HelenecoobpasHo.
OfHaKo ecnim HaHoMaTepuasl UCMbITaH B COYETaHNN C 06bEMHBIM MaTepPUasioM Uk B Ka4ecTBe COCTaBHO YacTn 06bem-
HOro Matepuasna, To nokasaresib (Mapon3a MoxeT 6bITb UCCe0BaH Ha BO3MOXHOE BbICBOOOX/AEHME HaHOMaTepuana.

BrnoakkymynvnpoBaHue. Ha HacTOSLMIA MOMEHT OTCYTCTBYIOT CTaHAapTHbIE MeTOAbl UCCe0BaHNs GroakkyMy-
NMpoBaHua HaHomatepuanos. KoathuumeHT pasgenenus oktaHosn/sogal) NCnosb3ytoT a kauecTse 3amMmecTuTesist noka-
3arefia  6V0aKKyMy/IMpOBaHMA OOBLEMHbIX BeLLeCTB, OfHAKO OCTaeTCs HEeACHbIM BOMPOC MPUMEHEHUsA ero Ans
HaHomaTtepuanos. Ecnu paspaboTaHbl COOTBETCTBYIOLIME aHA/IMTUYECKE METO/bl, TO MOTYT 6bITb MPUMEHEHbI UCTbITa-
HUSA Ha GUOKOHLIEHTPAaLMIO UK BLOaKKyMyIMpoBaHue.

COOTHOLLIEHVE MEXAY KOHLIEHTpaLMsAMU BELLEeCTBa B ABYX (Da3ax PaBHOBECHOW CMeCH H-OKTaHoMa U BOAbl.
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Mpunoxexve E
(cnpaBouHoe)

Kapta ugeHtudmkaymm onacHocTeii HaHomarepumana

E.1 O6uiee onncaHne HaHomMaTepuana u ero NpUMeHeHus

B Hauasie JOKyMeHTa A0/MKHO 6bITb NPUBEAEHO onucaHune (06LLMiA KpaTkmii 0630p) HaHOMaTepuana u ero npegHas-
HaYeHHOro MCMO/b30BaHUS.
O6wwin kpaTkmit 0630pl)
- ObLLee onvicaHve maTepuana:
- UCTOYHUK MOMTyYEHUs1 UM U3rOTOBUTE b MaTepuana:
- MPOM3BOACTBEHHLIN NMpoLecc;
- BHELUHWI BuA.
- XMMUYeckuii cocTas;
- msmnyeckoe cocTosiHMe 1 hopma vacTul;
- CoAepXaHye KOMMOHEHTOB;
- pacnpegeneHve pasMepoB YacTuLl;
- pacTBOpPMMOCTb.
- Ha/lMume arperaTos WK ar/loMepaTos;
- NAEHTUMKALMOHHBIA HOMEP MaTepuana u xmmuyecknx Bellects no CAS2>(ecny NpUMEHNMO).
- OCHOBHOE NpUMeHeHVe (TekyLliee Uan OXugaemoe).
- Ctagns pa3paboTku.
- O6Lwue hmsnyeckne N MexaHuyeckme CBOMCTBA AaHHOr0 HaHomartepuana.
- MpoLwsbIil ONbIT Pa6oTbl CAAHHBIM HAHOMATEPWUASIOM WM aHANOTUYHBIMU HaHOMaTepuanamu.
- MoTeHunanbHble NpenMyLLecTBa 1 NO3UTUBHbIE CBOWCTBA (XapakTepuCTUKM) HaHOMaTepuana 1 ero NcnosbL3oBa-
HUSA.
- MoTeHUWanbHbIe ONAaCHOCTM, PUCK U HeraTUBHbIE CBOMCTBA (XapaKTepuCTUKN) HaHoMaTepuana v ero Ucnonb3o-
BaHWA ANs:
- 3[J0POBbS YE/IOBEKA;
- OKpYXaloLLeii cpefpl.
- IcTouHMKM AONOMHWUTENBHO MHhopMaLmm.

E.2 AHanus XW3HEHHOro uukna HaHomartepuana

E.2.1 MNpodub XU3HEHHOrO LKKNa HaHoMmaTtepuana

Ta6bnuua E.1 npegHasHaveHa 419 onpefeneHns v peructpauum 3BeCTHbIX N OXUAAEMbIX AeACTBUIA Ha pas3finy-
HbIX CTaAMAX XMN3HEHHOTO LMKIa HaHoMaTepuana, npu 3ToM A0/DKHbI 6bITb NOAPOGHO ONMcaHbl hopma NPoAYyKLMK, Npo-
Liecchbl U AeiCcTBUA, KOTOPbIE NMPOUCXOAAT Ha KaxK4ol CTafum XU3HEHHOTO LKA NPoAyKuMU. B onucaHune XM3HEHHOro
LmKna AOMKHbI ObITh BK/IOYEHbI yNpaBasioLwme AeicTBUA Nob30BaTess, a Takke AelicTB/A nonb3oBaTens 4o 1 nocne
1CMnosib30BaHMA HaHoMaTepuana.

Tab6nuya E.1— OnucaHne XM3HEHHOrO LmKNa

dopuabl) Mpoueccs! (oTaenbHbe

Craaysi XVI3HEHHOTO LK/Ia HaHoOMaTeprasia ,
vavomarepriana - ornepaLyv) 1 AencTens

VICTOuHWK MaTepuana (HanpumMep, NPon3BoAMTE b, NOCTaBLLUK)
Mpon3BOACTBEHHbIV YpOBEHb 1(HanpumMep, NPOLEecChl)
Mpov3BOACTBEHHbIV YpOBEHb Il (HANpUMep, N3roToBEHNe NMPOAYKLMI)
Mpoun3BOACTBEHHLIN YpoBeHSL |Il (Hanpumep, pacthacoBka/ ynakoBka)

PacnpefgeneHue (Hanpumep, PO3HUYHAs TOProBs)

Y O6wwwmii kpaTkmii 0630p AO/MKEH COAEepXaTb ONMCcaHUs, 4OCTaTOUHbIE 419 pa3paboTkun 6onee AeTann3npoBaHHbIX
npodunei CBONCTB HaHOMaTepMana, CBA3aHHbIX C ONACHOCTbIO 1 MOTEHLMAIOM 3KCMO3ULMMN HA Pa3/INYHbIX CTaAMSX XU3-
HEHHOro UyKna (TakvMx Kak M3roToB/IeHUE, UCMO/b30BaHNE N OKOHYAHWE XU3HEHHOTO LMKna). TOT KpaTkuii 0630p A0MKEH
6bITb paspaboTaH Ha OCHOBE MHChOpMAaLWK, KOTOPO BNafeeT nosb3oBaTe b, W Ony6/IMKOBaHHbLIX AaHHbIX.

21CAS — Chemical Abstracts Service.
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OkoHuyaHne Tabnuubl E. 1

®opma(bl) MpoLieccnb! (OTAeMbHbIe

Crafysi KM3HEHHOTO LIVIK/Ia HaHOMaTeprasna -
HaHoMaTepvasia  onepauumn aeicTeums

Wcnonb3oBaHune/l[oBTOpHOE MCMONb3oBaHNe/O6enyxnBaHne (Hanpumep,
noTpeéutens)

3aBepLUeHne XU3HEHHOTO LUuKna (Hanpumep, NoOBTOPHOE MUCMOJb30BaHue,
yTunusauus)

E.2.2 Paspa6oTka npodu/isi CBOCTB HaHOMaTepuana Ha CTagusix XXM3HEHHOTo uukia

Ha faHHOM 3Tane Heo6XoAuMMO MAEHTU(MLMPOBATL 1 OXapakTepu3oBaTb (PU3NUECKUE N XMMUYECKME CBOICTBA
HaHoMaTepuasna, BK/ItoUasi U3BMEHEHUS1 CBOWCTB Ha BCEX CTAAMSIX KM3HEHHOTO LKA NPOAYKLMM, B TOM YMC/Ie COCTaBUTh!

- pestome;

- Tpe6oBaHWs K AaHHbIM 1 AeicTBuAM (CM. Tabnuuy E.2 — CBoiicTBa HaHOMaTepuasia Ha CTagusix XWU3HEHHOro
uvkna. Ntorosas Tabnuua);

-[0MNOJTHATE/TbHbIE 3aMedaHust.

Tabnuya E.2— CaolicTBa HaHOMaTepvana Ha CTaausaX XU3HEHHOro uukna. toroas Tabnuua
Craayist X13HEHHOr0 Lvik/ia MamMomMarcpranar'
TexHn4eckoe Wi mpMeHHOe HauMeHOBaHME
OBLLMiA BUA, HaHOMATepVasia
Pesynstar Mertog, MpymeyaHuaGL

XumMunyeckuii coctas (BK/IKOHasi NOKPLITUE NMOBEPXHOCTEN)
KomnoHeHT 1:

KOMMOHEHT 2.

KOMMOHeHT n.

Kpuctannuueckas n MonekynsipHas CTpykTypa
dusmyeckoe cocTosHme v hopma yacTumy,

Pasmep vactuu, 1 pacnpegeneHne pasmMepoB HacTuly
Mnowaab NoBepXHOCTU

[10THOCTL YacTuy,

PacTtBopumMoCTb

[vcneprupyemocTb

Hanunuve arperatos v arnomeparos

MNopuctocTb

MOBEPXHOCTHBIV 3apsa

al Heo6X0AMMO 3amo/IHNTL TaBNNLY AN KKAOM CTAAUN XU3HEHHOTO LMKIA NPU BCEX N3MEHEHUSIX CBOMCTB Ma-
Tepuana.
H Hanpumep, CCbIfKK, UCTOYHUKM AaHHbIX, CTENEHb HeonpeaeeHHOCTU UHAopMaLy.

E.2.3 Pa3pa6oTka Npohunas onacHOCTEN Ha CTaAUSIX XXN3HEHHOTO LuKIa

Ha faHHOM 3Tane HeO6X0AMMO MAEHTUULMPOBATL 1 0XapakTepusoBaTb NOTeHLMabHble ONacHOCTW ANSA 340-
pOBbSi U 6E30MacCHOCTM YEesIOBEKa, a Takke OMacHOCTU NS OKPYXaloLlel cpefbl Ha BCEX CTAAMAX XM3HEHHOTO LMKIa.
OnucaHvne J0/HKHO BKYaTb:

- pesiome;

- TpeboBaHWA K AaHHbIM U gelicTBuAM (cM. Tabnuuy E.3 — Mpodmnb onacHocTel Ha BCeX CTaauaX XU3HEHHOTO
Lvkna HaHomaTepuana. OCHOBHO nepeyeHb, Tabnuuy E.4 — MepeyeHb OCHOBHbIX JaHHbIX 06 OMACHOCTU HaHeceHus
BpeAa 340poBbi0 Yenoseka n Tabnuy E.3 — Mpodhnnib onacHOCTeN Ha BCex CTaaunsaX XU3HEHHOro Lykna HaHomaTtepua-
na. JlononHNTeNbHbIE UCTIbITAHUS);

- LONONHUTENbHbIE CBEAEHMS.
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Ta6nuya E3— MNpodmnb onacHoCcTeli Ha BCEX CTaAUAX XU3HEHHOTO LMKNa HaHomaTepuana. OCHOBHOW nepeyeHb

OnacHOCTb [Ka4ecTBeHHas VcTouHVK
MyTb PACTPOCTPaHEHNS XapakTepucTuka (Hanpumep, Huskas, MHcbopMaLn
CpefHsisl, BbICOKas) U KONMYECTBEHHOE  (Harpymep, HoMep
3HaueHre. Mr/Kr (ec/m fOCTYMHO» oTyeTa)

[aHHble 06 onacHoCTK ANS 340P0OBbA YenoBeka

1 KpaTkocpoyHas TOKCUYHOCTb

a) JleroyHasi TOKCMYHOCTb

6) OpasibHast TOKCUYHOCTb
2 TMoBblIWEHWEe YyBCTBUTENBHOCTU U PasfpakeHne Koxu
3 MNpOHNKHOBEHWE Yepe3 KOXY
4 [eHOTOKCUYHOCTb

a) MeHHble MyTauun B NPOKAPUOTUYECKUX KIleTKax

6) XpomocomHas abbepauys

[aHHble 06 onacHOCTAX ANA oKpyxXatlLeh cpeabl
TOKCUYHOCTb A/19 BOAHOW cpeapbl
1 PbI6bl (Neckapb nnn gopesb)
2 Becno3BoHOYHbIE (gadoHUmM)
3 BogHble pacteHust (MOpCcKue BoAOpPOC/IN)
TOKCUYHOCTb A9 3€MHOI cpefpl (€C/IM BO3MOXHO NonagaHue B Nousy)
1 3emnsiHble YepBun
2 PacTeHus
[laHHble 0 KPUTUYECKMX OMACHOCTAX A1 OKpYyXalolel cpegbl

PacTBOpyMOCTb B Boge
[JlaBneHve HacbILEeHHbIX NapoB

KoadhbdpmumeHTsbl agcopbumym n gecopbummn cpefbl, B KOTOPYHO
NPONCXOAUT BblaeneHve (nousa/un)

OTcnexvBaHye NoTeHUWaIbHON CTONKOCTH

OTcnexvBaHne NoTeHLNaIbHOro 6oakKyMyIMpoBaHns

Ta6nunua E.4— MNepeyeHb OCHOBHbIX faHHbIX 06 ONACHOCTW HaHECEeHWsi Bpeda 3[40PO0Bbi0 YesioBeka

OnacHoCTV 1 Yrposbl 151 6e30MacHOCTY Yesioeka JaHHble 06 onacHoCTy

BocnnameHsemocTb
B3pbiBOONAcCHOCTb
HecoBmecTumMoCTb
PeakTBHOCTb

Koppo3noHHass akTMBHOCTb
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Ta6nunya E.5— MNpotunb onacHocTell Ha BCeX CTaAWsIX XU3HEHHOrO Lykia HaHoMaTtepuana. [JonosiHuTe bHble uc-
NbITaHWs

OnacHocTb VICTOUHVIK MHChopmMaLyim
MyTb pacnpocTpaHerust (Hanpumep, Hu3Kas, (Hanpumep, Hovep
cpeaHss, BbICOKast) oryeTa)

[laHHble 06 onacHOCTM AN 340p0BbA. [LONOHUTENbHbIE UCMbITAHUS (NPM HEO6XO0AMMOCTH)
Buronornyeckne onacHoCTU 1 CBOWCTBA

ViccnepoBaHne XpOHUYECKUX onacHocTe#, BO3HUKaKOLWMNX UHTaNALUMNOH-
HbIM nyTem

ViccnepoBaHvie XpOHUYECKNX OonacHoCTel, BO3HMKAIOLLMX Opa/ibHbIM Ny-
TemMm

ViccnepoBaHne XpOHUYECKMX onacHocTel, BO3HMKaKOLWMX U3-3a pasgpa-
XEeHVA/MOBbLILLEHNS YyBCTBUTENLHOCTN KOXMN

PenpoaykTMBHasa 1 aM6proHasibHas TOKCUYHOCTb

VccnepoBaHne HeMpOTOKCMYHOCTH

Bonee 06LWMPHbIE UCCNEf0BaHNSA FTeHOTOKCUYHOCTM

Y3koHanpaB/ieHHble UccnefoBaHnsl, CBSA3aHHble C TOKCUYHOCTLIO

[laHHble 06 onacHOCTAX AN1a OKpyXxawwel cpeabl. Jono/HUTENbHbIE UCMbITAHUSA (MPU HEOO6XOAUMOCTK)
Viccneposanne ADME Ha BOAHBIX OpraHnu3max

XpoHMYeckasds TOKCMYHOCTb /11 MUKPOOPraHU3MOB, XMBYLLMX B MOYBE,
0Caf04vHbIX Nopogax v rpyHTe

[JanbHelilve nccneaoBaHns Ha TOKCUYHOCTb A/t OpPraHn3MoB, o6uTato-
LUMX B 3eMHOI cpese

TOKCUYHOCTb 4N NTUL,
MccnepoBaHns Ha ypoBHE Nonynsuunii/akocuctem

[laHHble 0 KpUTMYECKMX OMACHOCTSIX A1 OKpYXaloLleil cpeapl.
[0noNHUTENbHbIE UCNbITaHUS (MPY HEO06X04MMOCTY)

MopasneHue AbixaHus Nog, BO3AeiCTBUEM OTXOA0B

TOKCUYHOCTb AJ11 MUKPOOPraH1M3MoB

CTOIKOCTb B COOTBETCTBYHLLMX Cpejax

Cnoco6HOCTb K y4aCTUIO a OKUC/TUTE TbHO-BOCCTAHOBUTE TbHBIX PEaKLMUsX

E.2.4 Paspa6oTka Npounis 3KCNO3nLuUM Ha BCeX CTaAUSIX XU3HEHHOTO LuKna
Ha gaHHOM 3Tane Heo6XOAVMO OLEHUTb 3KCMO3ULMIO MPU MPSIMOM KOHTaKTe C YesIoBEKOM WM Mpu nonafgaHwn
MaTepuana B OKpYXatoLLyto Cpefly Ha Kaxol cTaium XU3HEHHOTo Lukna. Huke nprBesieHbl OCHOBHbIE pasfesibl Xxapak-
TEPUCTVKN 3KCNO3MLMKM, NPeACTaBNsoLMe co60ii KpaTknii 0630p 1 CHTE3 COBpaHHON MHopMaLn 06 IKCMO3ULWN:
- pestome;
- Tpe6oBaHUs K AaHHbIM 1 AeCTBUAM (CM. Tabnmuy E.6 — SKcno3uums npy NnpsiMOM KOHTaKTe C YeNoBEKOM. UTo-
roBast Tabnuua, Tabnuuy E.7 — Bo3moxHble BbIGPOCHI B OKpyXatoLLyo cpedy. VitoroBas Tabnvua).
-A0NOJTHNTE bHbIE 3aMeyaHust;
-feTanbHasa paspaboTka Npodns 3KCNO3ULUM NPU NPSIMOM KOHTaKTe C YE/I0BEKOM:
- CTafms XM3HEHHOTO LMKNa,;
- HaMMeHoBaHVe 3Tana paoorT;
- BU, Matepuana;
- KONMYECTBO JIOAEN, NOABEPXKEHHLIX ONACHOCTU:
- BO3MOXHble NyTW nonajaHus B OpraHusM yesioBeka (Hanpumep, Npu AblxaHuu, NpueMe Nuly, nonagaHun B
rnasa n Ha Koxy);
- HAVBMAYaIbHbIE CPEACTBA 3aluThl, 3alUTHOe 060pYyAOBaHNE.
- TEXHUYECKMe cpefcTBa KOHTPONS;
- Npoueaypbl;
- BO3MOXHOCTb 3KCNO3nLmu;
- 3HAYEeHWs OLLEHOK 3KCMO3ULMN 1 A03bl;
- HEN3BECTHbIE BE/IMYUHbI U HEONPeAENEHHOCTb;
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- fleTanbHas pas3paboTka Npounss IKCNo3nNLUMM NPU NonafaHuy MaTepuasia B OKpYXaroLLyio cpeay:
- CTaaust XU3HEHHOTO LMKNA;
HaMMeHoBaH1e aTana;
BUA MaTepuana;
BO3MOXHasi cpeja nonagaHvs matepuasna (T. e. NyTv nonajaHus MaTepuana B OKpYXaoLlyto cpeay);
TEXHUYECKIE CPeACTBa KOHTPONS;
npoLeaypb!;
BO3MOXHOE KO/IMYECTBO BbIGPOCOB.
KapTa onacHocTV mMaTtepuasia nocse 3aBepLUeHUs ero UCMosib3oBaHWs (Hanpuvep, Aerpagauus, TpaHcopma-
UMst UM Nonaaaxve B Apyrve cpegpl);
- OLIeHKM 3KCNO3NLMW 1 [03bl.
- HEN3BECTHbIE BENUYMHBLI U UX HEOMPEAEIEHHOCTb, AN UCCNEA0BaHNUS KOTOPbIX MOTYT 6biTb MCMO/b30BaHbI
cneaytoLme BONpoch!:
- KakoBbl UTOrOBblE KPUTUYECKME OMACHOCTM HAHECEHWsI BPEAA OKpyXalolleli cpeae HaHomaTtepuaniom?
- IMeeT 1 HaHOMaTepuasn CBOCTBO akKyMy/IMPOBaHUs B MECTax eCTeCTBEHHbIX CTOKOB?
- Kakne nonynsiyum XuebIX CYLLLECTB MOTYT GbiTb NOABEPXEHbI ONAcHOCTU?
- CywLecTByeT /i1 BO3MOXHOCTb GUOaKKyMy/IMPOBaHUSA?

Tabnuya E.6— 3kcno3vumsa npu npsMOM KOHTakKTe € YenioBekoM. VTorosas Tabivua

Craaus >XM3HEHHOIO LKiarl

Bua marepriania

Marepuan
VHayBuayansHble cpencrsa
3Tan X3HEHHOro LyK/a TeXquE)cme ﬁﬂpe'qCTBa 3aLLThI, 3aLLyTHOE BO3MOXHOCTb 3KCMO3VILN
HTpO. obopyaosaHve (PPE)

a) Heo6xoAMMO 3anofiHUTL TabnLy A KaKAO0M CTaAUMN XKU3HEHHOTO LKA NPU BCEX U3MEHEHMSIX

Ta6nuua E.7— Bo3MoxHble BbIGPOCHI B OKPYXaloLLyto cpefy. VTorosas tabnmua

Craaus YXU3HEHHOTO Lkia*

Marepvan

3Tan cTagum XM3HEHHOTO Cpena BbIGPOCOoB (Hanpumep, TexHu4eckvie cpeacTea BO3MOXHOE KO/MYECTBO
wiKna BO3[yX, BOAA, Mo4Ba) KOHTpO/IA BbIGPOCOB

* Heo6Xx0AMMO 3anosiHUTL TabNLY A1 KKAOM CTaAMN XU3HEHHOTO LKA NPU BCEX U3MEHEHUSIX
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Ta6nunya E.8— faHHble 06 akcnosmumn. NTorosas tabnmua

M3rotosneHne HaHomMaTepuana

dakTopb! VHchopmauyis

Cragus paspaboTku

KO/MYECTBO M MECTOMOMOXEHNE NPOU3BOS-
CTBEHHbIX NnogpasaeneHuii

ExerofiHble 06beMbl NPOM3BOACTBA (TeKyLe
1 OXngaemble, (hakTUYecKue 1 NiaHoBbIEe)

MeTtog npoussoacTea

UWCNEHHOCTb MepcoHana, 3aHsToro B o6pa-
60TKke HaHomaTepuana B NPOU3BOACTBEHHOM
nogpasgeneHnm

Cnocobbl NPOMBbILLNIEHHOTO NPUMEHEHNA (Ha- MpoueHt dusmnyeckoe coctosiHue (knacc) u cogepxaHve

npumep. afresus, okpacka) npou3BOACTBa HaHo4acTuLy
Cnocob 1
Cnocob 2
Cnoco6 3
Cnocob6 n
O6paboTka mateprana
PakTopbl VHhopmauusa

Tvn pacnosnioXeHnst B Lienn NpPOn3BOACTBEH-
HO 06paboTkn 1 MCNOSb30BaHMUS

KO/M4YecTBO NPOM3BOACTBEHHbIX MOAPA3ae-
NIEHUIA UM MECT KOMMEPYECKOTO UCMO/b30BaHMS

Cnocobbl NPOMbILLIEHHOTO NPUMEHEHUS MpoueHT Konnuecto YucneHHocTb
NpoM3BOACTBa NoApas3feneHnii  nepcoHana B
nogpasgeneHum
Cnocob6 1
Cnoco6 2
Cnoco6 3
Cnoco6 n
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OkoH4aHue Tabnuub/ E.8

Vicnonb3oBaHue matepuana

YcTaHOBNEHHbIE OveHka
TN 1OMMEPUECION 1 NOTPEBUTENCKOM MpoLieHT YCTI0BUA Cogepxarive Hamre YMCIIEHHOCTH
POk npovsopcrea /CTOBI0BAHAA  MBHONSCTUL B BHIGPOCOB MPM  NOJBEPHEHHOTO
(BOMELLEHM, HA  NPOAYKLMWA  WCMOMIb30BAHWN  OMACcHOCTY
OTKPbITOV BO3AYXE) nepcoHasia

Tvin npogykuum 1

Tun npogykuum 2

Tun npogykumm 3

Tvin npoaykumn n

Pacnpegenexue/xpaHexune
PakTopb! VHdopmaums

MeToAbl NocTaBku U XpaHeHus
M3rotosutens
MpegnpuaTua no nepepaboTke
AncTpnbbioTopbl

PO3HUYHbIE NPOAABLbI

Motpebutenn
YnpaBneHune nocsie oKOH4YaHWA UCNONb30BaHNA
PakTopbl Oxungaemble MeTofpl Oxugaemble MeTofbl NOBTOPHOIO
yTunnsagum BOCCTaHOB/IEHWS U UCMOJIb30BaHUSA
M3rotoButenu

MpegnpuaTva no nepepa6oTke

KoHeuHble nonb3osarenun

Heobxoaumo noapo6bHo onucaTb KaTeropuio NnepcoHana, Buabl 06paboTku, CTpaTermio 3Ko0rM4eckoro caepxmsa-
HWSI. CPefCTBa yNpaBNeHWst 1 KOHTPOSIbHO-3MepUTENIbHOE 060py0BaHNe, UCNOMb3yeMbIe /151 CHUDKEHWUS 3KCMO3ULMN
Ha NPOM3BOACTBEHHBIX yyacTkax, 1 Aanee nocnegoBaTesibHO No atanaM nepepaboTku.

Heo6xoa1Mo nogpo6HO onucaTh: MaTepyan A4/18 NPOMbILLIEHHOTO U MOTPEBUTENLCKOrO UCNOIb30BaHUS; BO3MOX-
HOCTb 3KCMO3WLMM OMacHOCTW, CBA3aHHOM C HaHOMaTepuasioMm; BCe PeKOMeHAyeMble AN UCMOMb30BaHWusA CpeacTea
ynpas/ieHUs U KOHTPOJIbHO-V3MepPUTENIbHOE 060PYA0BaHNE; METObl BOCCTAHOB/IEHUS WM OT3bIBa U BCE 06CTOATENIbCTBA,
CBA3aHHble C 3TMM. Kpome Toro, Heo6XoAMMO OTBETWTbL Ha BOMPOC, NpefHa3HavyeHa M KoHeuyHas MNpoAykuvs ans
1CNo/b30BaHNsA AeTbMW WM APYTMMU YyBCTBUTE/bHLIMI K BO3AENCTBUIO HaHOMaTepyana nonynsuysmu.

Heobxoaumo nogpo6HO onucaTb MeTOAbl KOHTPO/ISA NOC/e OKOHYaHWsA MCNOb30BaHUs HaHOMaTepuana Ha nNpoTs-
YXEHVWN BCEr0 XU3HEHHOTO LMK/IA.
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