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MpeancnoBune

Llenu n npuHuunbl ctaHgapTusauun B Poccuiickon ®enepauun yctaHosneHsl deaeparnbHbiM 3akOHOM
0T 27 nekabps 2002 r. Ne 184-¢3 «O TexHUYeCKOM perynupoBaHumy, a npasuna NPUMeHeHUs1 HaLMOHanbHbIX
craHgaptoB Poccuickon ®egepaumm — FOCT P 1.0—2004 «CtaHgapTtusauusa B Poccuitckon ®egepaunn.
OCHOBHBbIE NMONOXEHUA»

CeegeHun o cTaHgapTe

1 PASPABOTAH ABTOHOMHOW HEKOMMEPYECKOW opraHusauumen «HayvyHo-uccnegosaTensckun LEHTp
KOHTpONs U gnarHocTukn TexHnyecknx cuctem» (AHO «HUL Kfl») Ha ocHoBe cobCTBEHHOrO ayTeHTUYHOTO
nepeBoAa Ha PYCCKNIA A3bIK MEXAYHapOAHOro AOKYMEHTa, YKasaHHOro B NyHkTe 4

2 BHECEH TexHuyeckum koMuTeToM no ctaHgaptusaumm TK 10 «MeHepkMeHT pucka»

3 YTBEPXIEH W BBEAEH B JENCTBWE lMpukasom ®enepansHoro areHTcTsa no TeXHU4ecKomy
perynupoBaHuto u meTpornoruu oT 8 gekabps 2011 r. Ne 752-ct

4 Hacroawwi ctaHgapT paspaboTaH ¢ y4eTOM OCHOBHbIX HOPMAaTUBHBIX MOMOXEHWUIN MEXAYHAPOAHOro
aokymenta WUCO/TO 13121:2011 «HaHoTexHonormn. [pouecc oOueHkU pucka HaHomaTepuanos»
(ISO/TR 13121:2011 «Nanotechnologies — Nanomaterial Risk Evaluation Processy»)

5 BBEJEH BNEPBbLIE

UHpopmayus 06 usMeHeHUsX K HacmosiwemMmy cmarO0apmy rybrnukyemcs 8 exezo0Ho uszdasaeMoMm
UHGhOPpMaUUOHHOM yKa3amene «HauyuoHansHble cmaHOapmbl», @ meKecm U3MeHeHUL U ronpasok — 6 exe-
MecsaYHO u3dasaeMbiX UHDOPMaUUOHHBIX yka3amernsx «HauyuoHarbHbie cmaHOapmebi». B cnyyae nepe-
cMompa (3aMeHbl) WU omMeHbli Hacmosiuweeo cmaHdapma coomeemcemeylowjee ysedomreHue 6ydem
0nybruKo8aHo 8 eXXeMeCsIYHO u3dasaeMoM UHGOPMaUUOHHOM ykasamene «HauuoHanbHble cmaHdapmbiy.
Coomeemcmsyrowasi UHhopmMayus, ysedoMIIeHUe U meKcmbl pasMeLaromesi makxe 8 UHghopMayUuoHHOU
cucmeme obuwjezo rofib30eaHust — Ha oguyuansbHoM calime OedepasibHO20 aceHmMCmea o MexHUYeCKoOMy
peaynupoeaHuro U Memponoauu 8 cemu VIHmepHem

© CraHngapTuHdopm, 2012

HacTtoswwuin ctaHaapT He MoxeT 6bITb NOMHOCTbLIO UMK YaCTUYHO BocCnpouseseeH, TUpaXXMpoBaH 1 pac-
npocTpaHeH B KayecTse ouumManbHOro nsgaHms 6e3 paspelleHus PegepansbHoOro areHTCTBa No TEXHUYECKo-
My perynmpoBaHuio 1 MeTposormm
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BBegeHue

BHeapeHue HaHOMaTepuanos U HAHOTEXHOMOMUI ABNSAETCS UCTOUHUKOM NOTEHLUMNANbHBIX ONACHOCTEN.
Haunbonee 3HauMMbIMK U3 HUX SIBASIOTCS ONACHOCTU A1 300POBbs YENOBEKa U OKpYXXaloLei cpeabl, CBA3aH-
Hble C uccregoBaHUeM, U3roTOBIIEHUEM, MOCTaBKOMW, UCMONb3OBaHUEM U yTUNU3aunen HaHoMaTepuanos.
[nsa ycnewHoin uaeHTMdUMKaLUM onacHocTen HeobxoauMbl, npexae Bcero, acdekTuBHasa opraHusauus
paboT no cbopy u 0bpaboTke uHdopMaLmm 06 onacHOCTAX, a TakKe NPUMEHEHUE MeTOA0B NPUHATUA peLue-
HWIA B yCNOBUSIX HENOMHON NHOopMaLIMMA UK BbICOKOW HeonpeaeneHHOCT AaHHbIX. B HacToswem ctaHaapTe
N3MOoXeHbl 0BLLMe NPUHLUNBI MAEHTUdMKALMM ONacHOCTER ANs OpraHn3auni, 3aHUMaLWUXCA UCCNeaoBaHu-
€M, U3roTOBMNEHWNEM, MOCTaBKOW, UCMOMb30BaHMEM 1 YTUNU3ALNEN HAaHOMaTepnanos. 3TU NPUHLMMNBI MOTYT
6bITb aganTUPOBaHbl K UOEHTUMUKALUM ONACHOCTEN HAHOCTPYKTYP U HAHOTeXHoMorni B Lenom. MHdopma-
Lnst 06 onacHOCTSAX MOXeT BbITb NonesHa B npoLecce nocneayLwmnx nccneaoBaHni, Co3aaHn HOBbIX BUAOB
HaHOMPOAYKLMN 1 HAHOMaTepuarnoBs, pa3paboTke TEXHUYECKOW JOKYMEHTALNUM Ha 3Ty NpoayKUmio.

CtaHaapT pa3paboTaH ¢ y4eTOM OCHOBHEIX NMOMNOXEHWA MexayHapoaHoro gokymeHTa NCO/TO 13121
«HaHoTexHonornu. MpoLecc oUeHKN pucka HaHOMaTepuanoBy» B YacTn TpeboBaHuin kK naeHTudkaum onac-
HOCTeN, CBAA3AHHbLIX C HAaHOMaTepuanamm, HaHoMPOAYKUNEN N HAHOTEXHONOrNAMMU.

HacTosiwmin ctaHgapT npegHasHaveH Ans cneunanncToB, 3aHUMAaRLMXCS UCCneaoBaHMeM, M3roToB-
neHnem, NPUMeHeHNEM 1 YTUNU3aLnen HaHoMaTepUanoB, HaHOCTPYKTYP U HaHOTEXHONOriA. Mpu ncnonsL3o-
BaHWM HacTosilero cTaHgapTa WwaeHTUMKaLMIO OnacHOCTeM AN  KOHKPeTHOro HaHomaTtepuana,
HaHOCTPYKTYpPbl UM HAHOTEXHOMOMMN HEOBXOANMO BbIMOMHATL B COOTBETCTBUM C TPeBGOBaHUSMN HOpMaTUB-
HO-NPaBoOBLIX akToB Poccuinckon degepaunn.
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HAUMWOHANBbHBLIN CTAHOAPT POCCUMUUCKOW O@GENEPALMUMU

MEHEOQ)XXMEHT PUCKA B HAHOUHAYCTPUU
WUaeHTudukauua onacHocten

Risk management in nanoindustry. Identification of hazards

Oara BBegeHns — 2012—12—01

1 O6nacTb npuMeHeHus

HacTosiwmin ctangapT ycTaHasnuBaeT npoLecchl naeHTuduKauum onacHocTen u obMmeHa uHdopmaumvei
npu paspaboTke U UCMONb30BaHUM HaHoMaTepuanos. Moaxoa K naeHTUdUKaLmn onacHOCTeN, NPUHATLIN B
HacTosilLeM cTaHaapTe, He iBNsieTCst yHuBepcanbHbiM. Mpu 3TOM B cTaHAapTe caenaH akueHT Ha ocobeHHoc-
T 3agad 1 npobnem HaHouHAycTpun. B HacTosiLem cTaHgapTe NpuBeAeHO PyKOBOACTBO Mo paboTe ¢ nHdop-
maLluein, HeobxoauMon Ans ycnewHon naeHTudnkaLmM onacHoCTen, a Taikcke pekoMmeHagaumm no cnocobam
paboTbl B YCMOBUSAX HEMONHOW nHdopMaLmMn NN HeonpedeneHHocTn. Kpome Toro, HacTosIlLUMIA cTaHaapT
codepXuT cnocobbl akTyanunaaunm NPUHATEIX NPeanonoXeHUA, peLleHniA 1 MeToA0B Mo Mepe BO3HUKHOBEHMUS
1 NofyYyeHns HOBOW MHdopMaLmK, a Takke MeTodbl 06MeHa MHdopmMauuen ¢ NPUYacTHLIMU CTOPOHaMU Y
AoBedeHWs A0 HUX COOTBETCTBYHOLNX PeLUEHUNA.

Mpn naeHTUdUKaLMM onacHoCTen HaHoOMaTepuanoB HacTOSAWMIA CTaHAAapT pekomeHdyeT MeToAbl
paboTbl ¢ HaHOMaTepuanamu, No3BonsALLIME HaUyYLIMM 06pa3oM nonyyaTtb, perucTpupoBaTb U 06MeHU-
BaTbcA UHopMaLMelt 06 oNacHOCTAX, CBA3AHHBIX C HAHOMaTepuanamu, U NoMoraLme BEIABUTL HENOMHYIO
nHdopmaumio, onpegennTb cnocobel paboTbl NPKM HanMYMM NPpobenos B MHgopmaum n o6ocHoBaTb NPUHSA-
Thble peLleHuns.

HacTtoswmin ctaHgapT npeaHasHaveH AnA opraHvM3auuid, CBsizaHHbIX ¢ MPOU3BOACTBOM U 06paboTkomn
HaHoMaTepuarnos, a Takke N5 opraHn3auni, 3aHATbIX U3rOTOBMEHWEM 1 NMOCTaBKON NPoAyKUMK, coaepxa-
el HaHomaTtepunansl. CTaHgapT MoXeT BbiTb NONE3eH Ans opraHoB rocyAapcTBEHHOW BMacTu, NpeacTasu-
Tenen obLwecTBEHHOCTN U CNeLnanucToB B 061acTn HaHOTEXHOMOTUIA.

2 HopmaTuBHbIe CCbINKK

B HacTosALwweM cTaHOapTe Mcnonb3oBaHa HOPMaTUBHas CCbifika Ha credyoLmnil cTaHaapT:
FOCT P NCO 11095—2007 Cratuctudeckme metodbl. JIMHeliHaa kanubpoBka C UCNOMb3OBaHNEM
06pasLoB cpaBHeHUA

3 CokpaweHus

ADME") — aHanus BcacblBaHWs, pacnpeeneHuns, MeTabonmMama, BblaeneHus.
GHS2) — BceMypHas rapMOHW3MPOBaHHAaA crcTeMa KnaccuikaLM onacHoCTe U MapKMpoOBKA XUMU-
YecKkon NpoayKUnn.

1) ADME — Adsorption, distribution, metabolism and excretion.
2) GHS — Globally Harmonized System of Classification and Labeling of Chemicals.

UzpaHne odpmumansHoe
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4 Kpatkmi 0630p npouecca naeHTukaumm onacHoCTen,
CBsi3aHHbIX C HAHOMaTepuanamm

Hacrosiwuuni ctaHgapT npumMeHUm K cchopMrUpoBaHHbBIM HaHOMaTepuanam, 06naaaoLwmm HOBbLIMU CBOU-
CTBaM1 U COCTOSILLIMM U3 4acTUL, N hU3NYeckn AUCKPETHBLIX 0BEKTOB, pasmMepbl KOTOPBIX B UX NEPBUYHON
dopme 0b6bl4HO paBHbl UM MeHbwe 100 HM, CTPYKTypa KOTOPbIX MOXeT 6biTb OQHOMEpPHOW (Hanpumep,
HaHomnnatbl U HaHONMNACTUHbI), ABYMEPHOW (Hanpumep, HAHOBOMIOKHO WM HaHOTPYOKW) UK TpexmepHoM
(Hanpumep, HaHocdEepbl UM HaHOYACTULBI), a Talkke K NpoAyKLWK, coaepXallei HaHomaTtepuansl. CTaHaapT
NMPUMEHUM K HaHOMaTepuanam, UCNoNb3yeMbIM Npy NpoBeAeHUN UCChefoBaHUI, NPOU3BOACTBE NPOAYKLIMM
KOHEeYHbIMW NOoMb3oBaTeNAMU, U HaNpaBfeH Ha BbisIBIIEHWEe ONacHOCTEN Ha PasfYHbIX 3Tanax XXNU3HEHHOTro
uuKa HaHoMaTepuaros.

4.1 OnucaHue MaTepuanos U UX NPUMEHeHUs

Ha nepBom aTane aomkHo 6bITb paspaGOTaHo obLwee onucaHue nccnegyemblX HaHoMaTepuanoB, UX
Ha3Ha4YeHusA Ui BbiNOJIHAEMbIX CDYHKuMﬁ, BKno4vaa npenmyulecTsa oOT UX NPpUMEeHeHUA. OpraHunsauust MoxeT
ucnonb3oBaTb MHPOPMaLUIO 06 aHanorn4HbIX MaTepuanax n ux npuMeHeHnn, 4To MoXXeT NoOMoYb KOMNEeHCn-
poBaTb HEAOCTATOK AaHHbIX.

4.2 UpeHTudUKauua cCBOUCTB MaTepuana, NpUucywx eMy onacHocTei U UX 3KCNO3ULUKn

Ha BTopoM aTane paspabatbiBaloT AOKYMEHTHI, BKOYaoLWmMe onucaHue CBOUCTB MaTepuana (npodunb
CBOICTB MaTepuarna), CoOOTBETCTBYIOLWMUX eMy onacHocTen (Npodunb onacHOCTeR) U X IKCMo3MLMKU (Npo-
unb sKkenosuumm).

B npodune csoiAcTB MaTepunana ykasblsaloT puandeckme n Xummndeckue CBOMCTBa HaHoMaTepuana.

B npocune onacHocTen ykasbiBaloT 0NacHOCTU ANA 300pOBbA YeNoBeka U okpyKalolen cpefbl, COoT-
BETCTBYIOLLME AHHOMY HAHOMaTepuarny.

B npodune akcnosnuumn ykasbiBaloT BOZMOXHbBIE 3KCNO3ULIMK (NOABEPXKEHHOCTL BO3AEUCTBUIO) onac-
HOCTet AN YenoBeka 1 okpyxatoLllein cpeabl Ha BCeX CTaAuUsIX XXU3HEHHOro LuKNa HaHomaTtepuana.

CopepxaHue Bcex Tpex npocuneit B3auMmocsasaHo. Hanpumep, nicgopmanus 06 akcnosuumm MoxeT
noMoYb naeHTUdbULMposaTb Hanbonee sHauMMble onacHoOCTK Npu 0bpaboTke HaHOMaTepuanos. TOYHO Tak
e CBOWCTBa MaTepuana MoryT nomMmoyb onpeaennuTb Hanbonee BeposaTHLIE ONACHOCTU UNK aKcnoauuun. Mpo-
unn onacHocTel 1 3KCMO3ULMM MOTYT Taloke BKNoYaTb B ceba MHopmMaumio 0 BO3ZMOXHbIX crnocobax cHu-
JKeHUWs 0rMacHOCTU MaTepuana Ui ero aKCNo3nLmu.

Mpouecc paspaboTku CBOAHON kapTel AeHTUDUKaLMM onacHOCTeW HaHoMaTepuana (npunoxeHue E)
AOIMKeH BKMoYaTh B cebs o6beAnHeHne nepevHein AaHHbIX O CBOWCTBaxX MaTtepuana, ero onacHocTsIX U UX
3Kcrnosuuumn, paspaboTaHHbIX Ha NpedblayLWwmxX sTanax, naeHTudukaunio HeAoCTaloWMX AaHHBIX U UX PaHXU-
poBaHuWe Mo 3Ha4YMMOCTU, a Takke NPUHATLIE B CBA3U C 3TUM pelleHus (Hanpumep, pelueHue o cbope aonorn-
HUTENbHbIX AaHHBLIX WM UCMOMb30BAHUM BMECTO HeAOoCTalWMX [AaHHbIX, MOJyYEeHHbIX Ha OCHOBe
«HauxygLlero cLleHapusi» UNn NpUHATBIX NPeANCNOKEHNUNA).

5 O6Lwee onncaHne maTepuana v ero NPUMeHeHus

5.1 O6wue nonoxeHus

OnuncaHne matepunana n ero NPUMeHeHUst OMKHO BKMtovaTh B ce6s onncaHne cBolcTB U ocobeHHoc-
Tell HaHoMaTepuana 1 ero ucronb3aosaHna’). OnucaHue AOMKHO BbiTb AOCTATOUHO NOAPOGHBIM, YTOBBI MOX-
Ho 6bIno paspaboTaTh 6onee AeTanbHble NPodUNM MaTepuana, NPUCYLLMX eMy OMaCHOCTERN U UX 3KCMIO3ULNIA
Ha pasfnuyHbIX CTaaUAaX XUSHEHHOro LKA, Takux Kak Mpou3BOACTBO, UCMOMb30BaHMe U yTUIM3auus. 370
onucaHne AOMKHO NO3BONATEL NULAM, MPUHUMAIOLLMM PeLUeHNs B OpraHnsaLuv, U 3aMHTepecoBaHHbIM npu-
YacTHbIM CTOPOHAM O3HaKOMUTLCH C KOHKPETHBLIM BUAOM HaHoMaTepuana, BO3SMOXHbLIMA U3MEHEHUAMU ero
CBOMCTB B AO/ITOCPOYHON NEepCnekTUBe Uimn Npu pasnuyHbIX YCIIOBUSAX NPUMEHEHUS, a TakKe BO3MOXHbIMA
dopMamum 1 cpepamm ero NPUMEHEHUS.

B 6onblunHcTBE cnyyaeB HeobxoauMol nHdopMaLMer BNageroT paspaboTymki 1 KOHeYHble NoNb3osa-
Tenu, HO OHa Takke MOXeT ObiTb MonyveHa U3 ony6nMKOBaHHbLIX AaHHBIX. KOHeYHbI nonb3oBaTens MOXeT
MOMy4YUTb COOTBETCTBYOLLYIO MHOPMAaLMIO OT NOCTABLUMKOB UMK paspaboTymka HaHoMaTepuana.

) MoTpe6HocTb B paspaboTke M MCNONB30BAHUN HAHOMATEPUANOB MOXET BO3HUKHYTh B MPOLIECCE CO3aHMs HOBOM
NPOAYKLMN NN COBEPLUEHCTBOBAHWSA CYLECTBYoLW el npoaykumn, COOTBETCTBEHHO, MPOLECC, ONUCaHHBIN B HACTOSILLEM
cTaHgapTe, He orpaHnymBaeTcs pa3paboTkol HOBOM NPOAYKLUK.

2
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YKusHeHHBIN LMKN NPoAYKLMM, coaiepxallell HaHoMaTepuarnbl, OXBaTblBaeT BCe NPOLecchl U BUAbI
[EATENBHOCTU: OT NOCTYNMEHUA Chipbs, CO3AaHUs HaHoMaTepuana (Unu ero NpeaLecTBEHHUKOB) A0 YTUIu-
sauuu.

Mpu NnponssoacTBe HaHOMaTepuana obbIYHO OTCYTCTBYET He06X0aUMOCTb B pa3paboTke crieLuanbHo-
ro MeToda aHanmaa XUsHeHHOro LKna Matepuana. Ha kaxaoii cTagammn XusHeHHoro LUkna MaTtepuarna unm
coaepxalien ero npoAyKUMmM PacCMaTPUBAloT BCe BXOAHbIE W BLIXOAHbIE MaTepuanbl u Heobxoaumeble pecyp-
cbl. BaxHo, 4ToBbl COOTBETCTBYIOLLME MPOLIECCH! U AeWCTBUS C HaHOMaTepuanamu (B TOM Y1Che NpeaLlecT-
syrowme’) n npoussoaHsie?) Matepuansl) 6binv MAEHTUDULMPOBaHDI U onpeaeneHbl BO3MOXHbIE BLIGPOCH! 1
3KCNO3ULMM UCCNeyeMoro MaTepuana 1 Bcex NpousBoAHbLIX HaHOMaTepUarnos.

Mockonbky AaHHEIE O KaXA0M 3Tare NPUMEeHeHUs MaTepuana MOXHO NPOCeANTb MO LieNoyKe A0 NepBuy-
HOFO W3roTOBUTENSA HaHOMaTepuara, MoxeT noTpebosaThest 06MeH UHbopMaLIMeii BBEPX 1 BHU3 MO LIENoyKe
nocTasok. 3To HeoBX0AMMO AMs MOHUMAHNS BO3MOXHbBIX BAPUAHTOB UCMOMb30BaHNS HaHOMaTepuarna.

Heo6xoanMMo paccMoTpeTb YCTaHOBIMEHHLIE U pearnbHo oXuaaeMble ANCTBUS UM NPOLIeCChl Ha BCEX
aTanax XW3HeHHOro LuKna NpoayKLMn, U3roTOBMEHHON C NPUMEHEeHWeM HaHoMaTepuana.

AHanNN3 XM3HEHHOTO LMKNa HaHoMaTepuarna nomoraeTt WaeHTUMULMPOBATL PasfUYHbIe OpraHu3aLImMm
(06LIMHO KOMMepUecKUe), KOTopble MOTYT BbiTh BOBMIEYEHb! B NPUHATUE PELIEHUIA O MPUMEHEHUU HaHOMaTe-
puana. B To BpeMs Kak M3roToBuTeNb MaTepmana o6bi4HO NPUHUMAET peLleHus U NpeanpUHUMaeT Heobxo-
AVMbIe OeMCTBUA (Takue Kak MeToabl obecniedeHna GesonacHocTn Ha pabounx MecTax) B npeaenax cBoero
NpeanpUsATHSA, Tak1e PELIEHNS MOryT OKasaTb CyLLIECTBEHHOE BUAHME HA UCTOYHMKIA OMACcHOCTU ANS ApYriX
YYaCTHUKOB CUCTeMBI MocTaBok. Hanpuvep, pelleHne UCNonb3oBaTh TOKCUYHBIE TSKeNble MeTansbl B Npo-
AYKLMV MOXET, B KOHEYHOM cyeTe, MOCTaBUTL oA yrposy 6e30nNacHOCTb floaeil, orpaHNumMTL cnocobbl yTUNK-
3aLMM UMM BO3MOXKHOCTb MOBTOPHOIO UCMOMNb30BaHMA 3TOM NPOAYKLMM NPU BLIBOAE ee U3 KCTyaTaLuu.

MecTo opraHMsaLnn B X3HEHHOM LiMKe HaHoMaTepuana BvseT Ha 06bem 1 ry6uHy uccneaoBaHuii
W aHanM3a ornacHocTeln HaHoMaTepuana. PaspaboTinku 1 U3roTOBUTENW HaHOMAaTepMarnos, NpeaHa3HayeH-
HbIX 47151 LUMPOKOrO UCMONb30BaHUS!, AOSKHBI MPOBOANTL UX BCECTOPOHHMIA aHanms u uccnegosaxue. C apy-
ol CTOPOHbI, KOHEYHbIA MOMb3oBaTenb, KOTOPLIN MNaHMpyeT MoKynaTb OAMH BWA HaHoMaTepuana Ans
MCMONb30BAHNA TOMbKO B OAHOM BMAE NPOAYKLMW, NpefHasHaYeHHo AN y3KOro Kpyra nonb3oBaTteneil,
MOXeT OrpaHNuMTLCA NpoBedeHeM Bonee y3koro aHanuaa.

5.2 OnucaHue CBOMCTB MaTtepuana

OnvcaHue hranYecknx 1 XMMUYECKUX CBOMCTB HaHOMaTepuana [AoSDKHO BKMOYaTb OMUCaHUE ero XuMn-
4eckoro cocTaBsa (B TOM YWCne Npumeceit), CTPYKTYpPbI, (DU3UIECKOro COCTOSIHUSA, COAePKaHUs! KOMMOHEHTOB,
pacnpefeneHns paaMepoB 4acTuu, PacTBOPUMOCTM, HANMYKUA arnoMeparos v arperaTtos 1 T. . OpraHusauus
AOMKHa UaeHTUDULMPOBaTb UCTOYHUKU MaTepuarna 1 NpousBOACTBEHHbIE MPOLIECCHI, B KOTOPbIX OHA UCMOMb-
3yeT (M1 NnaHupyeT UCMONb30BAaTL) HAaHOMaTepUar, a Taloke MASHTUULMPOBATL AaHHbIe 06 U3BECTHBIX Cno-
cobax NpUMeHeHUA HaHoMaTepuana W WUCTOMHUKM 3TUX AaHHbIX. [nsi uaeHTuduKauum Gusnieckux u
XMMUYECKUX CBOWCTB MaTepuana pekoMeH1yeTcs UCMoMb3oBaTh NepeyeHb, NPUBEAEHHBINA B MPUNOXEHUN A.

5.3 UCTOYHUKK MaTepuanos

B onucaHuu maTepuana AoMkHe! 6bITb YkaszaHbl UICTOUHUKU MaTepyanos, UCMonbayeMblX A1 NPou3Boa-
cTBa HaHoMaTepuana (ana paspaboTyYMKOB UIM U3TOTOBUTENEN), UMM UCTOUHUKN UCMOMNb3YeMbIX HaHoMaTe-
puanos (Ana NpeanpuATUA No nepepaboTke MNN KOHEYHbIX Nonb3oBaTenei). OnucaHWe AOMKHO Takxke
BKMoYaTh B ceba aeTanusaumio cnocoboB TpaHCMOPTUPOBKN MaTepuarna oT Mecta npuobpeTeHna 4o MecTa
nepepaboTtkn. 3Ta UHGoOpMaLmsa BaxHa AN onpeaeneHust SKCMo3uLUM HaHoMaTepuarnoB Ha 3ToW cTaaun
WNu B Criyyae, Koraa CyLecTBYOT UCTOUHUKU MCXOOHBIX MaTepyarnos, CBONCTBA KOTOPbIX (HAanpUmep, Konmu4ecT-
BO Npumecen) BNUAIOT Ha CBONCTBa paspabaTbiBaeMbiX HaHOMaTepuanos. Takke A0JKHbI ObiTb MAeHTUdU-
UMPOBaHbI COOTBETCTBYIOLLME 06pasLibl CPaBHEHWAS), MaTepuarbl, KOTOpbIe 3aMeHsIT HaHoMaTepuanamu, 1
aybnupyrolne Matepuansl, cogepxaliue YacTuibl 06bIYHOro pasmepa (He HaHo), C XMMUYECKUM COCTaBOM,
aHanoru4yHbIM HaHomarepuany.

5.4 MNpouseopcTeo

CTagusa Npou3BOACTBA BKIOYAET TPU 3Tarna: UroTOBNEHWe HaHOMaTepUanoBs, M3roTOBMIEHUEe NPOAYK-
LMK, coaepxalleil HaHoMaTepuarsibl, U yNakoBbliBaHWe, — B NMpoLecce KOTopbIX NpoucxoasT npeobpasosaHue
UCXOAHbIX MaTepuaros B roTOBYIO NMPOAYKLMIO U NOCTaBKa KOHEYHLIM Nonb3oBaTtensam. CTteneHb AeTanvaa-

1 MCI'IOJ'Ib3yeMbIe npu N3roToBneHnn paccMmaTtpuBaemMmoro HaHomartepuana.
2) ViaroToBMeHHbIe C UCMOMNb30BaHUEM PAacCMaTPUBAEMOro HaHOMaTepuana.
3) Cm. TOCT P MCO 11095—2007.
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LMK ONUCAHUA KaXaoro 13 3TUX 3TanoB 3aBUCUT OT CTENeHWU y4acTua opraHvMsauun B CTaaMAX XXU3HEHHOMO
uMKIia HaHOMPOAYKLUA.

1) WUsroToBneHue HaHomMaTepuanos. [JomkHbl BbITb oNMcaHbl AeUCTBUS NO NPeobpasoBaHNIO UCXOAHO-
ro matepuara s copmMy, KoTopasi MoXeT ObITb UCMOMb3oBaHa ANA U3rOTOBIIEHUs TOTOBOW NpoAaykuun. B aTy
KaTeroputo o6bIYHO BKIOYAKOT MPOU3BOACTBO NPOMEXYTOUHBIX XMMUYECKUX BELLIECTB UK MaTepuarsos, a Tak-
)Xe X TpaHCMopTUPOBKY. Hanpumep, yrnepoaHble HaHOTPYBKW (TyByneHbl) MOryT GbiTb NOMyYeHbl HECKOSNbKU-
MW MeToAaMu, BKITIOUYas TepMuyeckoe pacnbineHue rpadmToBbiX 3M1eKTpoAoB B NiasMe AyroBoro paspsiaa,
nasepHyto abnaumio, XuMudeckoe ocaxaeHne U3 naposoit dasel (CVD1), B ToM uncne MoHookcuaa unm
Auokcuga yrnepoaa nof BblICOKUM AaBneHuem (HiPcoz)). B pesynbTate NnpUMeHEeHUs KaXkaoro n3 aTux MeTo-
OB U3roTaBNMBaloT MaTepuarnsl, obnagatowme ocobbiMu xapakTepucTukamu. Mpu aToM mMaTepuansl, nNpo-
AyKUUS, NMPUMEHsIeMbIe MPOLIeCChl, PasnNnyina Mexay HUMKU U OTNUYNS NOMYyYEeHHOW NPOAYKLUMU AOMKHbI BbITb
3aperncTpupoBaHbl.

2) WsroTtoBneHue npoaykumn. JonmkHo 6bITb NpMBeAeHO onvucaHue UCNonb30BaHUs HaHOMAaTEPUaroB
Ana nNpovsBoACTBa npoaykuun. MonyveHHaa npoaykuus MOXeT ObiTb MPOMEXYTOYHON U KOMMOHEHTOM
Apyroi npoaykuun, npegHasHavyeHHon ANA NPOMbILLNIEHHOTO UM KOMMEPYECKOro UCNONb30BaHUA UK ABNS-
oLeincs notpebutensckum Tosapom. OuncTka yrnepofHbiX HaHOTpybok, Ux obbeauHeHwe B MaTpULbl
(Hanpumep, Ang cosgaHMUsA HAHOKOMMO3UTHBIX NOSIMMEPHBIX MaTepyaroB) U UX NOATrOTOBKA K OKOHYaTeNbHO-
MYy WUITU NMPOMEXYTOYHOMY UCTONb3OBAHUIO (HanpuMep, NOCPeACcTBOM pasmorna U NOAMPOBKU) UK cnusHue
HaHomaTepuaros B eJuHoe MOKPbLITUE — BCe 3TO MOXeT ObiTb onNMcaHo Ha AaHHOM 3aTane B npodune Xus-
HEHHOro LMKna HaHoMmaTepuana.

3) YnakoBbiBaHue. [lo/kHO BbITb AaHO ONUCaHWe NPOLECCOB MOTPY3KU U YNaKOBKU NPOMEXYTOUHON 1
roToBOW NPOAYKUMA. XOTSl pesynbTaTaMun 3TON AeATENbHOCTU MOTYT CTaTb U3MEHEHWe MECTOMONMOXEHUS UK
dumsnyeckoin KoHUrypauum npoayKumMmn, oHU He AO0MKHbI BMMATL Ha TpaHcdopMauuio MaTepuanos. Hanpu-
Mep, yNnakoBbiBaHUE LapUKOB Nonnumepa, coaepxalmx TybyneHbl, AN NOCTaBKN U3rOTOBUTENAM 3anacHbIX
YyacTen Ana asToMobunen Unm KOMNOHEHTOB NPECCOBaHHOW YMaKOBKX MPWU NOCTaBKe U3rOTOBUTENAM KOHEY-
HOI NpoAyKLUMK (AN NPOAAXN UNN PEMOHTa/BOCCTAHOBEHUS) MOXKET BbITb OTHECEHO K AaHHOMY aTany.

5.5 MNMocTaBka

OnncaHne MocTaBkn AOMKHO BKMOYATh yKasaHue BUAa TPaHCNOPTUPOBKWM (Hanpumep, aBTOMOGUNb-
HbIM, KeNe3HOAOPOXHBIM, BO3AYLUHLIM UITM MOPCKUM TPAHCNOPTOM) Ha aTanax NpoeKkTUpoBaHUs, NPou3Boa-
CTBa W TMOCTaBKA NPOAYKUWMM, HaHOMaTepuanoB (MNU Npoaykuun, coaepallel HaHomaTepuansbl)
nonb3osaTensM (Hanpumep, Ha NPOMbILUNIEHHbIE NPEeANPUATUS, B TOProBYIO CeTb UM HEMOCpeaCTBEHHO
noTpebutento nytemMm npoaaxu yepes NHTepHeT).

5.6 Ucnonb3oBaHue u akcnnyarayus

OnvcaHne npegHasHauYeHHOTO U npeAnonaraemoro (¢ cobnoaeHem yCTaHOBMEHHbIX TpeGoBaHuit)
MCNonb30BaHUA HaHoOMaTepUanos (MM NPOAYKLUMM, COAepXKaLlen HaHoMaTepmnarnkl) OCHOBaHO Ha pesylbTa-
Tax Ux aHanusa, NpoOBOAMMOro opraHmusaumen. Y croBus UCnofb3oBaHusl MOryT 6bITb pasiuyHbl NP NpuMeHe-
HMM B NPOU3BOACTBE, WCCMedOBaHWsSX WU noTpebutenamu. Hanpumep, YCroBust MCMoNnb3oBaHWs B
thapmaLeBTUYECKUX UM MeJULIMHCKUX Liensax aensioTcs 6onee ynpasnseMeiMi, Y€M NMpY UCTIONb30BaHUN
notpebutenamu. OnucaHne mMoxeT BKIoYaTb B ceba ynydweHHble paboune XapaKkTepucTUKA npoayKumm,
CBAi3aHHble C NpeanonaraembiM UCMOoMNb3oBaHUeM HaHoMaTepuana (Hanpumep, YiydlleHHbIN KO3 MULMeHT
NPOYHOCTM, MOBbILLEHUE PE3YTIbTAaTUBHOCTM UMW 3hdpeKTUBHOCTY U T. A4.). B onucaHnm AorkHbl BeITs yeTa-
HOBMEHbI YCIIOBUSI XPAHEHWsI, CPOKN FOAHOCTM, TpeBGOoBaHUA K SKCTNyaTauum, PEMOHTY, YCIOBUAM 3aMeHbl
060pyaoBaHNs, BO3MOXHbIE OTKIIOHEHWs1, paspyLleHUs, 0TKaskl MPOAyKLMN UMW HaHoMaTepuana.

5.7 OKOH4YaHUe XU3IHEHHOro LUKNa, NOBTOPHOE UCNONb30BaHUe, YTUNN3auusn

DomkHbl GbITE ONMcaHbl AEUCTBUS NOcNe NpeaHasHAYeHHOTro MCNONb30BaHWUS HaHONPOAYKLUWMA Win
HaHomaTepuana, NpUMeHeHUe UX B APYroi Npodykumn (NOBTOPHOE UCNONb3oBaHWe unu nepepaboTka) unu
yTunusauma. Heo6xoamMMo Taike MccriefloBaTb BO3MOXHOCTU pacropshkeHus npoaykuuen, coaepxalien
HaHoMaTepuarnbl, NOCre OKOHYaHWS ee UCTIONb30BAaHMUS, B TOM YMCTIe BO3MOXHOCTb MOBTOPHOTO UCMONb30Ba-
HUA, KOMNOCTUPOBAHMS, 3aXOPOHEHNS OTXOZO0B, YTUI3ALIMM Yepes KaHanm3aumio, NyTem CKUraHus 1 Apyrv-
MU meTogamu. Ecrm noBTOpHOE UCMONb30OBaHWE NPUEMNEMO SISl KOHKPeTHON cuTyauun, Heobxoanmo
nccneaoBaTb ero oTNNYMSA OT NepBoHaYanbHOro UCNOMNb30BaHMS.

1) €VD — Chemical Vapor Deposition.
2) HiPco — High-pressure carbon monoxide.
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Cnep,yrou.wle BOMPOCHI 1 NpeanoXeHna 4oSHKHbI NOMOYb COCTaBUTb OCHOBHOE onnucaHnue matepuana umn
ero npuMmeHeHuns.

5.8 BOHpOCbI AnNA coCcTaBneHUA onncaHna matepuana

- KakoBa ctagusa paspaboTku MaTepuana (nabopaTopHble UCCNeaoBaHWs, NMUOTHBIA NPOEKT, AeMOH-
cTpauma nT. 4.)?

- KakoBbl UCTOYHUKM MaTepuana (OH npou3BedeH B opraHusaLlmMn nnu npuobpeTeH y NnocTasLUMKOB)?

- Ae narotoBneH maTepuar, ecny oH NpruobpeTeH Y NoCcTaBLUNKOB?

- Kak usrotoeneH HaHoMaTepuarn (cnocob, meTod, Texnpouecc U T. n.)?

- Kakum cnocobom 1 B kakoll popMe ocyLecTBAeTCA TpaHCNOPTUPOBKA MaTepuana (40 opraHusaumm,
paboyero mecTa, 4o obopyaosaHus)?

- metoTcsa nn Ha pblHKe aHanorn HaHomaTepuana ¢ YyactTuuamm obblYHbIX pasmepoB?

- CyuwecTBYIOT N Apyrue aHanoru paspabotaHHOro HaHomaTepuana?

- Kak gonro aToT MaTepuarn unmn aHanorMyHelil Matepuar HaxoauTcsl Ha pPbIHKE U B TOProBoun cetn?

- KakoBbl UICTOYHUKX AONOMHUTENBHOW MHdOpMaLUK 0 JaHHOM HaHoOMaTepuane?

5.9 Bonpochkl A4na cocTaBneHus odwero onucaHusa NnpuMeHeHUsA MaTepuana

- UmeeTcsa nu B onvcaHun aHanus onyobriMkoBaHHBLIX AaHHbIX 06 M3BECTHOM WU npegHasHaYeHHOM
MCMonNbL30BaHMN MaTepuana?

- YcTaHoBMNEHO N B OnNucaHuy npegnonaraemMoe U npegHasHaveHHoe NpUMeEHeHNe JaHHOro maTepua-
na ¢ ykazaHnuem oco6eHHOCTEN 1 pasnnyniA MO OTHOLLEHUIO K UCMOMNb30BaHMIO CYLLECTBYIOLWUX MaTepuanos,
HaMe4eHHbIX K 3aMeHe HaHoMaTepuanamu, n 06bEeMHbIX aHanoros (MaTepuyarnos ¢ YacTuLamMu o6bIYHbIX pa3-
mMepoB)?

- OnpaegaHo N UCNomb3oBaHWMe HaHoMaTepuasnoB BMECTO MPUMEHsIEMbIX paHee maTepuanos, No
KOTOPLIM NPOBeAeHbl COOTBETCTBYIOLIME UCCef0BaHNS U UMEIOTCA 3aperucTpupoBaHHble AaHHbIe?

- MNoyemy MaTepuan U3roToBMEH M UCNOMb30BaH C pasMepoM YacTuL, B HAaHOAWaNasoHe, a He ¢ ApYrum
pasMepom 4actuy?

- Kak npeanonaraeTcs narotasnueaTh, UCMoNb30BaTh U 0bpabaTeiBaTth Matepuan?

- KakoBbl nocnegytowme cnocobbl 06paboTki MaTepuana notpebutensammn, B TOM Ycne KOHEYHbIMU
nonb3oBaTenaMu?

- B kakoin popme pazpabaTbiBaemble HaHOMaTepuanbl NPeacTaBneHbl B KOHEYHOW NpoayKLumn?

- Bygyt nu paspabaTbiBaemble HaHOMaTtepuanbsl CBs3aHbl UMW OrpaHUYeHbl OCHOBHBIM MaTepuanom
KOHe4Hon npoaykumMn? Ecnn aa, To 310 cneayeT onucaTs.

- Bygyt nn HaHomatepuansl Mcnonb3oBaHbl GOMbLUIMM KOMUYECTBOM KOHEYHbIX MoMb3oBaTenein?
B kakoit chopMe u korga 6yayT ncnonb3oBaHbl paspabdaTbiBaemble HaHOMaTepuarnbl?

- Ckonbko HaHoMaTepuanos 6yaeT UCMONb30BaAHO B KOHEYHOW NpoAyKUMn? KakoBbl UX TUM 1 pasmep?

- Kakolt 06em HaHomaTepuanos 6yaeT Ncnonb3oBaH?

- KakoBbl NpevMyLLiecTBa NPUMEHEHNUS 3TOr0 HaHoMaTepuana no CpaBHEHUO C CYLLIECTBYOLLMMIA Cro-
cobamu NpUMeHeHNA?

- CocTaBneH nn nepeyveHb BCceX BO3MOXHBIX CNOCOOOB NpUMeHeHna?

- BygeT N1 noasepratbcs NpecnefoBaHWIo YMbILWNEHHOe NPUMeHeHne AaHHOTo HaHoMaTepuana He no
HasHa4yeHuo?

- Kakum obpaszom HaHomaTepuan unu HaHonpoaykumsa 6yayt obpaboTaHbl U YTUNU3UPOBaHLI Nocre
OKOHYaHMA UCMOonbL30BaHUNA?

6 Mpodhnnu ceoncTB MaTepmana, onacHOCTEN U 3KCNO3ULUKN

6.1 OOwue nonoxeHus

OCHOBHBIM 3NeMeHTOM uaeHTUdMKaLMM oNacHOCTeN HaHoMaTepuanos SABMNSETCA CocTaBlleHne npo-
dunein maTepuana, oNnacHOCTEN 1 3KCMO3ULNN.

Mpodnnn cBONCTB MaTepuarna, onacHOCTEN 1 3KCMO3MLUK BKIoYatoT B cebs onncaHue pranyecknx n
XMMWYECKNX CBOWCTB HaHOMaTepuana, NpUCYLLMX eMy OnacHOCTEN U 3KCMO3ULMM B COOTBETCTBUN C €70 XKN3-
HEeHHbIM LMKNOM. 3TO onncaHue COAEepXUT KpaTkui 0630p AaHHBIX U cnocobbl NONyYeHUs HegoCTaroLWei
UHopmaunu.

6.1.1 Ucnonb3oBaHue NnepevyHen AaHHbIX

[na kaxaoi ns Tpex OCHOBHLIX KaTeropuin MHpopmauum (pusndeckme/xMMmyeckme CBOMCTBa, OnacHoC-
TN 1 3KCNO3UUMK) B NpeablayLIMX pasaenax onpeaeneHbl «NepeyHn AaHHbIX», GOPMUPYHOLLIMX OCHOBY AN

5
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COCTaBMEHUA MOSTHOTO NepeyHs AaHHbIX» (M. npunoxeHusa A—T). B nepeyHe AaHHbIX AOMMKEH 6bITh ycTa-
HOBIIEH TUN JaHHBIX, HEOBXOAUMBIX ANS XapaKTepUCTUKM UCToMNb30BaHUs xummdeckux Belects!). Mepeyunn
JaHHbIX cryXaT Anst KOHTpons Tuna u obbema HeobxoauMon nHpopmal M1, aHanus KOTopon crieqyeT BbIMnof-
HWATb A0 3anycka NpoAayKuuyM B KOMMep4YecKkoe UCMOMb3oBaHue. OTU NepeyHn MOryT HalTu NpMMeHeHue Ha
HayasbHbIX CTaAusIX pa3paboTku HOBOW NPOAYKLIMN.

J[omkHbl 6bITb UCCNeAoBaHbl U YCTAHOBIEHbI 00si3aTenbHbIe U 3akoHoAAaTeNbHble TpeboBaHUs K HAHO-
MaTepuvarnam (HauuoHarnbHbIe U perMoHanbHble), 0cOBEeHHO NpeAHa3Ha4YeHHbIM 1151 KOMMEPYECKOTO UCNOoSb-
30BaHusl.

MepeyHun AaHHBIX, ONUCaHHbIE B HACTOSILLIEM CTaHAapTe, He NpeiHa3HavYeHbl AN nonyyYeHus nHopma-
LUK 1 onrucaHus NOMHOro ToKCukonormdeckoro npoduna HaHomatepuana. NepeyHn paspaboTaHbl Ana Toro,
yT06bl OXBATUTHL BCE BUALI AaHHBIX, Heobxoaumbix Ana obecneveHuns gonyctumoro banaHca mexay ageksar-
HbIM COOTHOLLEHNEM CBOMCTB, OMACHOCTAMM, SKCMO3ULMEN U NPAKTUYMECKOW cTpaTervei pa3paboTku HOBOro
HaHoMaTepuana. [Ins goCTUXKeHUs 3TUX Lienei B npunoxenuax A—Jl npMeeaeHbl nepeyvHu, B obwem suae
oTpaxarolme CyLLecTBYIOLMe MeToAbl U MOAXOAbl aHaNM3a onacHoCTen MaTepuarnos.

YacTo HeuenecoobpasHo COCTaBMATL BCe NEPEYHN AaHHbIX 4SS KaXA0ro KOHKpeTHoro ciyyas. Hanpu-
Mep, B cUTyaumm, Koraa AaHHbIX JOCTaTOYHO ANl UCKMIOYEHUA KOHKPETHOMO Ny TW pacnpocTpaHeHnsi onacHoro
BellecTBa, Nob3oBaTeNb MOXET OLEHUBAaTb COOTBETCTBYHOLWMNE onacHocTU. Monb3oBaTtenb MoxeT noTpebo-
BaTb He BKIOYATb KOHKPETHbIE 3MIeMeHThI B NepeveHb AaHHbIX UK, Hao6opoT, BKITIOYUTL B HErO AOMNOSMHKU-
TenbHY0 MHopMaLMio B COOTBETCTBUM C NpeArnonaraemMbiM UCNofb30BaHWeM HaHoOMaTepuana unm ctaguen
ero paspaboTku.

Takvie nepeyHn AaHHbIX criegyeT perynspHo akTyanuavposaTth No Mepe NocTynneHus uHcdopmauum o6
0MacHOCTAX U pPUCKe HaHOMaTepuana Unu B criydae BHeapEeHUs MEPONPUATUIA NO CHUXKEHWUIO pUCKa U ynpaB-
NIEHUIO PUCKOM.

6.1.2 MNpeanonoxeHus, Ucnonb3yeMble NPU HeAoOCTaTKe AaHHbIX

PaspaboTka nepeyHel AaHHbIX OBBIMHO Ha4yMHAEeTCA C aHanu3a CyWeCTBYIOWWUX WUCCReAoBaHWUNA,
HanpaBMneHHOro Ha nosfyyYyeHne cBeAeHUn O XapakTepucTukax HaHoMaTepuanos, naeHTUdUKauMm onacHoc-
TEeN 1 gaHHbIX 06 3KCno3uuun, HeobxoauMbIX ANA 06GBLEKTUBHOW OLUEHKU UX pucka. OgHako B UCTOYHMKAX
CYLLeCTBYIOLLMX MCCNed0oBaHNA MOryT BbITb CyLecTBEHHbIE Npobenbl B MHopMaLmMK, NO3TOMY NONYyYeHHbIe
AaHHble MOryT oKa3aTbCsi HeMoSHbIMU. B 0TAENbHBIX Cry4asX BO3SHUKAOT CUTYaLMK, KOraa CoXHO UNn npak-
TUYECKN HEBOSMOXHO, 0COBEHHO HA HavarnbHbLIX CTaausx paspaboTku HOBOW MpOAYKLUW, NPOBECTU HOBbLIE
nccrnegoBaHUA U UCMBITAHUST HaHOMAaTepuaroB, HanpaBfieHHbIE Ha MOMyYeHWe HeAOCTAaoWUX AaHHbIX.
B Takux cutyaumax onybnmkoBaHHbIX AaHHBIX MOXET ObliTb AOCTATOYHO ANS NPUHATUSI PELIEHUA HAa OCHOBE
3aKITIOYEHUIN 3KCMepTOoB (BbiCKa3aHHbIX U 3aperncTpupoBaHHbix). Ecnu obuwenpuHAThIA noaxos B ony6nvko-
BaHHbIX UCTOYHUKaX HE COBMadaeT C 3aKo4YeHneM 3KCNepToB, TO NpU HeaoCcTaTKe AaHHbIX Mo pe3ynbTaTam
MCMbITAHWIA U HEMOMNHOTE AaHHbIX A0 BHeApeHus LenecoobpasHo UCMonb3oBaTb 3Ha4YeHUs1 U NpeanonoXxe-
HWs1, COOTBETCTBYIOLUME HanXyALIEeMY CLIEHapuio pa3BUTUS OMacHoro cobbiTus.

3HaueHusl, COOTBETCTBYOLUE HAUXYALIEMY CLEHapPUIO, MOTYT BbiTb MOMYYEeHbl U3 HECKONbKUX UCTOYHU-
KOB, Takmx Kak AaHHble 06 aHanorM4HbIx obbekTax, MaTepuarnax UM ecTecTBEHHbLIX HaHovacTuLax. Hanpu-
Mep, MOXHO YMNpaBnATb PUCKOM TOKCUYHBLIX HaHOMaTepuasioB Mo aHanormM ¢ ynpasreHUEM pPUCKOM
aHarorM4yHoro fno CBOMCTBaM TOKCUYHOTO 06 bEMHOrO MaTepuana, CBOMCTBa KOTOPOIo XOPOLLIO U3ydeHbl. Tak-
)Ke BO3MOXHO MpYMeHeHWe NpuHLMNa aHanormmn, pacCMoTPEHHOro Hke. Ecnn gaHHble No 06beMHbIM MaTe-
puanam OTCYTCTBYIOT, TO MOTYT BbITb BbIOpaHbl 3HAYEHUs ANA HaUXyAWero cueHapusi, COOTBETCTBYOWME
MaKkcumarsbHOW onacHOCTU 1 HaubonbleMy pucky. Hanpumep, MoxHoO knaccudpuumpoBaTb HaHOMaTepuarn,
npegnonaras, YTo oH obnagaet penpoayKTUBHOM TOKCUYHOCTBIO, OTHECA ero K kateropun 1 (M3BecTHble Unn
npeanonaraemble TOKCUYHbIE BELLECTBA, BUAIOLIME Ha 3MBPUOHanbHoe passuTUe 1 penpoaykuuio Yyenose-
Ka) B COOTBETCTBUN C cUCTeMOiA knaccudmkaum CMFC/GHS?2),

MpumeHeHMe MpuHLMNA HauXyawero cueHapus MoxeT OblTb MOMe3HO npu HepocTaTke AaHHbIX,
MOCKOMbKY OHO MO3BOMAET onpeaAensiTb XapakTepUcTUKM U NPOBOAUTL aHasnus, KoTopble HeobxoanMbl Anst
KONMYECTBEHHON OLEHKN puUcKa, COOTBETCTBYIOWErO HauXydlwemy CueHapuio peanusauum OnacHOCTU.
Hanpumep, ecnu oTcyTCTBYIOT AaHHBIE O A0ONE MaTepuana, oTnpaBfieHHOro Ha nepepaboTky Ha NpeanpuATne
no obpaboTke CTOYHBIX BOA, TO MOXHO MPeAnoNoKUTb, YTO Matepuan Ha nepepaboTky OTNPaBNAOT B O4YeHb

1) [Ons 3TMx uenei MoryT 6biTb MPUMEHEHBI NEPEYHN AaHHBIX 06 ONACHOCTSX XMMUYECKMX BELWECTB, Hanpumep ne-
peynu, yctaHoeneHHble OECD — Organization for Economic Cooperation and Development (OpraHnsaums 3koHOMUYec-
KOro COTPYyAHUYECTBa U pa3BuTUs).

2) CornacoBaHHas Ha rno6anbHoOM ypoBHe CucTema knaccudukaLumn 1 MapKUpoBKU XUMUHeckux Bewects (CMC)
(Globally Harmonised System of Classification and Labelling of Chemicals — GHS).
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MarnoMm KonM4ecTBe UM COBCEM He OTMPaBNAOT, a GOMbLUY0 YacTb ero copackiBaloT HaNPSIMYIO B CTOYHbIE
BOAbI, T. €. B OKpyXatollyto cpeay. Perynupytolime opraHbl MHOrAa UCNONBL3YIOT Takue NpeAnonokeHna no
yMorn4aHuto npu onpegeneHny akcro3uumm B CUTyauum, Koraa HeoCTynHbl pearbHble AaHHble. Yem 6onblie
AaHHBIX U 4OCTYNHOW MHbOPMaLMK NO aHaNorMYHbIM MaTepuanam, Tem 6bicTpee MOXHO NepeT oT npea-
MONOXEeHWNIA HanxXyawero cLueHapus K NpeanonoXeHnsM, oTpaxawmm peanbHyto cuTyaumio. Heobxogumo
4YeTKo U NoApoBHO onucaTb Bee NpUHATLIE hakTudeckne U aHanuTUdeckue NpeanonoXeHus.

HeobsazaTenbHO 3HaYeHWs U NpeanonoXeHns AoKHbI ObITb NPUHATHI B KA4eCTBE XapakTepucTuk dak-
TUYECKON TOKCUYHOCTU UM SKCMO3ML MM MaTepuana unu ans onpeaeneHns npeanonaraeMon ToKCUMHOCTH
VMK 3KCNO3ULMK. DTU 3HAYEHNS U NPEeANOoNoXeHUs npeaHasHaveHbl AnNA onpeaeneHust OLeHKU pucka B CUTY-
auum HefoCTaTOYHOCTU AaHHbIX U onbiTa. Mo Mepe HakoMneHUa onbiTa U AaHHbLIX O HaHOMaTepuane NpPUHA-
Tble 3HaYEHUs1 N NPEeANONoXKeHUs1 MOTYT GblTb akTyariM3aMupoBaHbl UKW 3aMeHeHbl Ha bonee npuemnemele.

MonHeI NepeveHb AaHHBIX AoMkeH obecneunTb OLEHKY pUcKa Ha BCeX CTagusX XU3HEHHOro Luukna
HaHomaTepuana Ko BpeMeHW ero KOMMEep4ecKoro 3arnycka, oAHaKko B HEKOTOpbIX Cryyasix nonb3oBaTenu
MOryT He OKYMEHTUPOBATh (M He COXpaHsaTh) pekoMeHayeMble AaHHble. B aToM criydae npuHAThIE 3HaYeHUs
1 NPeAnonoXeHUs (U 3Ha4YEeHNs 1 NPEANONOXKEHUS Ha OCHOBE AaHHbIX UMM MHAOPMaLIMK B aHANMOMMYHbIX
cutyauusix) gomkHbl obecnevnBaTth 6e3onacHoCTb NepcoHana, okpyXxatowen cpeabl, obwectsa u T. 4. Mpu
nony4yeHnn AoNONHUTENbHBIX 4aHHbLIX MOTYT ObITb NPUHATLI 6onee npuemnemMble peLueHUst Mo MeHeKMEHTY
pucka HaHoMaTepuasnos, NpegHasHa4veHHbIX 418 KOMMEPYECKOro UCMONb30BaHMSL.

B cnyuae, korga nonb3osaTenb B 60MbLIE CTENEHN UCNOoNb3yeT NpeanonokeHus, a He dakTuieckne
OLieHKM pucka, oH AomkeH 060CcHOBaTL 3TU NPEAMNONOXKEHNsI NPU NPUHATUN PELLEeHWUIA U AeACTBUI N0 MeHe K-
MeHTY pucka. JaHHyto nHcpopmaumto cnegyeTt AOBECTH 40 CBeAEHUA NPUYACTHBIX CTOPOH.

6.1.3 OueHKa KayecTBa AaHHbIX

OueHka, 4OKYMEHTUpoBaHUe 1 06MeH nHpopmaLmel o kavecTBe, NOMHOTE U HeonpeAeneHHOCTH AaH-
HbIX SIBMSIFOTCS HEOTBEMIIEMO YacTbio NpoLecca NPUHATUSA pelleHnid. OueHKka HeonpedeneHHOCTN AaHHbIX
cnoco6CTBYET NOBbILLEHWIO 060CHOBAHHOCTM NPUHNMAaEMbIX pelueHuin. Heobxoaumo oueHnBaThb U perncTpu-
pOBaTb CTeMeHb 4OBEPUS K AaHHbIM BMECTe C CaMVMMK AaHHbIMW. B MUpOBOI NpakTuke obLenpuHATLIM ABNS-
eTcs meTod 6annbHoMN oueHkn KnumoBunya Ans oueHKU 4OCTOBEpHOCTU AaHHbIX. OgHako 3ToT noaxod He
MOSTHOCTLIO YYUTBIBAET XapakTepUCTMKM HaHOMaTepKaros Npu ccreaoBaHnM X TOKCMYHOCTU. B cutyauun,
koraa Heobxoguma Bonee NonHas oLeHka prucka, NPy Noy4YeHUn HOBbIX AaHHbIX OLleHKa pyUcka AOMmKHa ObITb
aKkTyanusuposaHa.

6.2 PaspaboTka npodunsa cBOACTB MaTepuana

B npodune cBONCTB MaTepuana onucbiBaloT puUsndeckne N Xummuyeckne CBoMCTBa HaHoMmaTepuana,
BK/OYAs U3MEHEHWe CBOWCTB Ha BCEX CTaAMAX XXKU3HEHHOro LuKna, naeHTUMULMPOBaHHBIX Ha MepBOM aTane
npoLecca. OTU CBeAeHUA ABMATCA KPUTUYECKM BaXkHbIMU OIS NpaBuibHOW 0BpaboTkM HaHoMaTepuana,
npeaynpexaeHns ero onacHoro BO3AeNCTBUS Ha OKPYXKatoLLyo cpeay, OLEeHKU NpeaHasHauveHHoro UCnosb3o-
BaHWs HaHOMaTepuarna U ero CBONCTB B peallbHbIX YCIOBUSX UCTIONb30BaHMS.

CaolicTBa HaHOMaTepuana AomMKkHbl BbITb NCCNeAoBaHbl HE TOMBKO B «MPON3BONbHON hopmer, HO Tak-
Xe B COOTBETCTBMM CO CTaAusAMU ero paspaboTki 1 ncnonbaosaHusi. JomkHel ObiTb MCCredoBaHbl XapakTe-
PUCTUKM HaHoMaTepuana nocne arperauun, 06paboTku U 06beaUHEHUS C APYTMMI MaTepuanamMi BO Bpems
NCMOMb30BaHNA, OKOHYaHUA MNpeAHasHa4YeHHOro WCMonb30BaHWUs, BO3MOXHOIO MOBTOPHOrO MCMONb30Ba-
HUsI/NepepaboTKM 1 yTUNU3aLMKM (BO BpeMst UM NoCre OKOHYaHWUs ero cpoka roaHocTu) B Buge otxodos. Crie-
AyeT Takke uccregoBaTb CTeNeHb U3MEHEHUA CBONCTB HAHOMaTepUarnos, BKMoYas NsMeHeHust BCneacTBune
ocobeHHocTen Npom3soacTBa, 06paboTKM U KOHKPETHOrO NpuMeHeHns. Heobxoaumo (rae npuMeHUMo) cpae-
HUTb CBOWCTBA HaHOMaTepManoB CO CBOMNCTBaMW COOTBETCTBYIOLUMX 0GbEMHbBIX MaTepuanos, onpeaennTtb
XapakTep U cTeneHb pasnuunii 3TUX CBONCTB.

JonxHbl 6bITb cCNegoBaHbl Bce oxXuaaeMble U3MeHeHUs1 (PU3NYECKNX N XMMUYECKUX CBOWCTB B COOT-
BETCTBWUM CO CTaAUsIMU XU3HEHHOTO LiMKNa HaHoMaTepuana. Mo 3TMM npu4nMHam LenecoobpasHo oxapakTe-
puU30BaTb CBOWCTBA HaHoMaTtepuana BO MHOMMX KOHTPOJbHBIX TOYKaX, €CrM OTCYTCTBYHOT OCHOBaHMS
nonaraTb, YTO CBOMNCTBa MaTepuara OCTaHyTCs HEU3MEHHbIMMU.

[ns nepBooyepeHbIX UCCre40BaHUA AOKHbI OblTh BbIBGpaHbl BCe HEM3BECTHbIe huanyeckne 1 Xmmm-
YyecKue CBOWCTBa M3 NepeyHsi AaHHbIX (CM. nNpunoxeHue A), a Takke huUsndeckre U XMMUYecKUe CBOMCTBA,
BakHble ANs nonb3osaTtens. [JomkHo 6biTb MpoBeAeHO PaHXMPOBaHWE HeAOCTalOLMX AaHHbBIX MO 3HAYUMOCTH,
onpegeneHsl MeToAbl UCTIbITAHWIA U NOMHbINA NepeYyeHb HeoOXOAMMBIX UCMbITaHWA. [aHHble No PUan4ecknm 1
XMMWYECK1M CBOMCTBaM HaHoMaTepuana, He BolleALlne B 3aperncTpupoBaHHbiil nepeyveHb fAaHHbIX, HeobXxo-
AUMO AOKYMEHTNPOBATL B CyYae, ecriv OHW OTHOCATCS K onpeaerneHuo HasHadveHusl, CBOMCTB, onacHOCTEN,
3KCMO3ULMM 1 BMOCMeACTBAM — K ONpedeneHuio pucka, COOTBETCTBYIOLLEro HaHoMaTepuany U NpoayKuu1, ero
cogepxallei. Jlloboe peleHne 06 oTkase NposeaeHUs UCCNefoBaHUN HEM3BECTHBIX (U3NYECKUX UMK XUMU-
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YecKUX CBOWCTB HaHOMaTepuanoB, BXOAALWMX B 3aperncTpupoBaHHbIA NepedeHb AaHHbIX, AOMKHO 6bITb
060cHOBaHO.

6.3 PaspaboTka npodunsa onacHocTei

6.3.1 BeeageHue

Bca nony4veHHas paHee uHgopmauns aomnmkHa belTe onpegeneHa, uaeHTuduunposaHa U npueseaeHa B
npocune onacHOCTeNn, XxapakTepusyoLem noTeHuuarnsHble OnacHoCTU AnNs 340POBbA floaein, okpyxatoLlen
cpeabl U 6e30MacHOCTU Ha BCeX CTagusix XXU3HEHHOTo LUMKa HaHoMatepuana. Yactblo 3Toi npouenypbl
ABNsAETCA onpeAesieHne AaHHbIX, UX PpaHXUpoBaHUe No 3HAYUMOCTU U BbIMONHEHWEe BCeX AeUCTBUIA, HanpaB-
NeHHbIX Ha 3anonHeHue npobenos B MHdopMaummn 1 obecneyeHne Bcex Heo6XoaAMMBIX AaHHBIX U paspa-
60TKy NpeanonoXeHUi No ymonyaxuo. B HacToswem cTaHgapTe NpeanoxeHo ABa nogxoaa k cbopy AaHHbIX
06 onacHocTu Ansa 340poBbA Noaen, KoTopble NpeacTaBneHbl B npunioxeHusax b n B. MNepeyHn gaHHbIX 06
0ONacHOCTAX U KPUTUHECKUX ONacHOCTAX HaHOMaTepuana Ans okpyxatoLlen cpeabl NnpueeeHbl B NPUNoXeHU-
axu[.

O6ecneyveHne MakcUManbHOro Ka4ecTsa 1 NOMHOTLI Npoduns onacHocTen siBnsieTcs (hyHAaMeHTarb-
HbIM NPUHLMMNOM UCCIeAoBaHUS COOTBETCTBYIOLLEro pucka. HekoTopbIM KOHEUYHBIM TOUKaM OMacHOCTU COOT-
BETCTBYIOT TOSIbKO oOnpeaeneHHble MNyTU pacnpocTpaHeHus HaHomaTtepuana. Ecnn KoHKpeTHble nyTu
pacnpocTpaHeHust ornacHOCTU U ee 3KCNo3nuuaA ByayT peannsoBaHbl C HU3KOW BEPOSITHOCTbIO, OCHOBLIBAsICh
Ha OoLeHKe XU3HEHHOro LuKna matepnana, To COOTBETCTBYIOLLUME ONACHOCTU SABMSAIOTCS MeHee 3HaUYUMbIMU.
MosToMy HeobxoAMMO NpoBeAeHWE UTEPaTUBHOMO aHanusa B3aMMOCBSI3U OMACHOCTM U ee 3KCMO3ULUN.
Hanpumep, npu vaeHTudUKauum onacHoOCTeW cneayeT yuuTbiBaTb BNUsiHME Ha OOLIECTBO M nepcoHan
WHcpopmaLIUM O BOSMOXHOM 3HAYNTENbHOM BO3AENCTBUU «CBOBOAHBLIX» HaHOMaTepuarnos.

He Bcerga moryT 6bITb 4OCTYNHBI HAY4YHOAOCTOBEPHbIE AaHHble 06 OMacHOCTAX KOHKPETHOro HaHoMaTe-
puana. MoaToMy MOryT 6bITb HEOBXOAUMBI 3aKMOYEHUS CNELManMCTOB ANs pearibHbIX OLEHOK BO3MOXHbIX
onacHocTeln. KoHeuHble nonb3oBaTenn HaHoMaTepuanos AOMKHbLI TpeboBaTh OT MOCTABLUUKOB COOTBETCTBY-
rowme AaHHble 06 ux onacHocTU. Ecnu NocTaBLWMUKX He MOTYT UNN He XOTAT NPpefoCTaBnATbL Takylo uHdopma-
LMo, TO KOHEeYHble NoMb3oBaTenu AOMKHbI y4YUTbIBaTh 3TO Npu Bbibope MaTepuanoB M MOCTABLLMKOB W
BOIMKHbI MPOBECTU CB60P U OLEHKY AaHHBIX O HAHOMaTepuanax caMoCTOATENbHO.

Monb3oBaTtenb MoXeT paspaboTaTe Tabnuuy cpaBHUTENBHBIX CBONCTB, coAepKallyto AaHHble 06 onac-
HOCTU NS 300pOBbS U OKpY)XKatoLen cpebl BCEX 3HAYUMMbIX MaTepUaroB U 3aMeHaILWUMX UX HaHOMaTepua-
noB. 3Ta UHPOPMaLMA OTHOCUTCS K 3Tanam OLLEHKNU U yNpaBneHns: puckom (nuua, NpUHUMatoLwme peLeHnus, u
3aVHTEepecoBaHHble MPUYACTHBIE CTOPOHbLI MOTYT aHanM3upoBaTh COOTBETCTBYIOWME ONACHOCTU HaHOMaTe-
pvanoB U 3aMeHAeMbIX UMW MaTepuanos).

6.3.2 UcnbiTaHus

B HacTosiLee BpeMs MHOTMe MeToAbl UCMbITaHWIA B eCTeCTBEHHBIX (in vivo) n B nabopaTopHbIX (in vitro)
YCNOBUAX UCNOMNb3YHOTCA AN OLLEHKN TOKCUYHOCTH pa3pabaTbiBaeMblX HaHOMaTepuanos, Ho 60nbLIas YacTb
3TUX METOAOB U3HaYabHO He Bbina NnpegHasHaveHa Ans Takux Lenen. MHorne npuvacTHbIe CTOPOHbI CKITOH-
Hbl CHU3UTb KONIMYECTBO UCNBITAHWUIA, He NPOBOANTL UCMBITAHUS Ha TOKCUYHOCTb Ha XXMBOTHLIX 1 paspaboTtaTb
OOCTOBEpHble, BOCNpoM3BoAMMbIe, obecneymnBatolLme A0CTOBEPHEIN NPOrHo3 UCTBITAaHWS in Vitro ¢ ncnonb3o-
BaHneM 6onee NPUMUTUBHBIX XMBOTHLIX. [peanovTuTensHo, YTobbl opraHusaumMi UCNoNbL30Banu ansTepHa-
TUBHbIE YTBEPXKAEHHblE MEeTOAbl UCMbLITAHUA Ha TOKCUYHOCTb 6e3 MUCNONb3OBaHWUA XKMBOTHBLIX, T. K. Ans
pas3paboTkn N yTBEPXKAEHUS MEeTOAOB UCMbLITAaHUA C MCMNOSIb30BAHNEM XMBOTHBLIX TpebyeTca ONUTENbHbINA
nepuog BpemMeHu.

Ha ocHoBe ucnbiTaHWiA, yYUTEIBast UX CMOXHOCTb, cneunduky 1 3aTpaThl Ha UX NpoBeaeHue, opMUpy-
0T YPOBHW UCMbITaHUA (cM. npunoxeHne B). B ngeane ucnoitaHna Ha HavarnbHBIX YPOBHSAX NMO3BOMSAOT C
BbICOKOW CTEMeHbo JOCTOBEPHOCTU NPOrHO3MpPoBaTh TOKCUUHOCTL Ans noaen n akocuctem. Mocneaytowme
6onee 3aTpaTHble YPOBHU UCTMILITAHUIA OBBLIYHO WCMONB3YIOT TOMLKO ANst NOATBEPKAEHMUSA MOSNOKNTENbHBIX
pes3ynbTaToB NpeaLecTBYOLWMX UCTBITaHURA, onpeeneHnst MeXaHU3MOB UMK OPYTUX acnekToB TOKCUYHOCTH,
HeobXoAUMBIX ANS YyCTPaHEHUS, CHUXKEHWUA UMK YpaBfeHnss COOTBETCTRYHOLLUMA PUCKAMMU.

CoBpeMeHHble BO3MOXHOCTU UCTBITAHWUIA in Vitro No BbISIBNEHUIO MOTEHLMANbHON TOKCUYHOCT HaHOMa-
Tepunarnos C BbICOKOW CTEMEeHbIo TOYHOCTU MPOrHo3a BeCbMa orpaHuveHbl, TOMHOCTb UCMbITaHUA in vivo Ans
3TUX Uenei Takke orpaHudeHa. CrneayeT co3gaTb UHTErpUPOBAHHYHO CUCTEMY UCMbITaHWA, BKIOYaOLLYHo
CUCTEMbl UCMBITAHWIA in vivo 1 in vitro ¢ HaYyanbHBIMU UCTBITAHUAMN in Vitro, obecneuynBaoLWMMN NpeaBapn-
TeNbHble AaHHbIE O HAaMUYUKN UK OTCYTCTBUM TOKCUYMHOCTU MaTepuana. 3To Nno3sonseT paspaboTymkam npu-
cnocobutb cTpaTernn UcnbiTaHWin K paspaboTke HOBOW NPOAYKLUMN.

Ha HavanbHbix cTagusax pas3paboTku NpodyKuMW OpraHnsaums MOXEeT OrpaHMYUTLCA MPOBedeHUEM
6onee npocThIX, GLICTPLIX U MeHee 3aTpaTHbIX CMOCOOOB pa3zbGpakoBKW, KOTOPble MOMOralT ¢ GOMbLIOK
aonei BEpOATHOCTN MAeHTUhMLMPOBaTbL TOKCUYHbIE MaTepuansl U MaTepuarnsl C BbICOKUM PUCKOM. [laHHbIe
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pa3bpakoBKX B COMETaHUN C paHHEen OLLEeHKON TEXHUYECKUX NepCriekTUB 1 nepcrekTus ansa busHeca HaHoma-
Tepuana unu paspabaTbiBaeMoro npoaykrTa MoryT NoMoudb B MPUHATUM pelleHns 6 HeoBxoaumMocTi Npoaon-
XeHus paspaboTku HOBOW Npoaykunn. B cutyaumu, korga npy nposeaeHn pasbpakoBKn Ha paHHKUX cTagusix
co34aHusi NPOAYKLUM BbINK BbIABMEHbI ONACHOCTH, CBA3AHHBIE C TOKCUYHOCTLIO UMK APYTMMU ONacHOCTAMMU,
opraHunsauus obbl4HO HaYMHAeT aHanNM3MPoBaTh anbTepPHATUBHbBIE MYTU CHMKEHWS pUCKa 3a cCYeT BHECEHUs
N3MEeHeHWIA B MaTepunan nunm crnocobbl ero NCnonbL30BaHus.

Yem Brnivke maTtepuan Unu NpoaykT K KoMMepYeckoMy 3anycky, TeM 6oree crnoxHble 1 cneuudpudHblie
nenbiTanus (0belvHO 6onee 3aTpaTHble) 4OMKHbI ObITb NPUMEHEHbI opraHi3alen Ans 6onee TOYHON OL@HKN
puUcKa, COOTBETCTBYIOLLEro HaHoMaTepuarny 1Unu KoHevYHon npoaykumn. K MOMeHTY Havana koMMep4ecKoro
NCNonb3OBaHWs NPOAYKLUM UNn MaTepuana gomkHa 6biTb nonyvyeHa MHdopMaLuns o pesynbTaTtax UchblTa-
HWIA Ha BCex cTagusix paspaboTKu.

OpraHnsauunm MoryT BelbrpaTe MOMEHT BPEMEHN U MEXaHW3MbI Nepexoaa OT O4HOMO YPOBHS UCMbITa-
HUN K APYromy, 04HaKo OMMcaHHble HUbKE YPOBHU UCTbITAHWUIA MOTYT BbiTb NPUMEHEHbI K OBbIYHBIM CTaausAM
paspaboTku npoaykumu. Hanpumep, opraHusauusi MOXET MPUMEHUTb UCMbITaHUA ypoBHA | Ha cTagun
Hay4Ho-UccrneaoBaTenbCkux paboT; Aanee nNepeTn K UCibiTaHnAM ypoBHSA Il npyu NpoBeaeHUU UCNbITaHWIA
onbITHOro obpaslia HaHomMaTeprana ynM HaHoMPOAYKUMW; 3aTeM NPUMEHUTb UcnbiTaHWA ypoBHA Il Ha cTagum
MapKeTUHIroBbIX UCCNeaoBaHUA 1 3aBEPLUMTL UCTIBITAaHUAMU YPOBHSA IV Ha cTagum MaccoBoro NpousBoAcTBa
1 KOMMEePYECKOro 3anycka npogyKLmnn,

B HekoTopbIX cnyyasx HeonpeaeneHHOCTb Pe3ynbTaToB UCMIbITAHNIA YPOBHA | MOXET NPUBECTU K pelLle-
HUIO NUCMOMb30BaTh UCMbITAHUSA, OObIMHO NPUMEHSIEMbIe Ha NO3AHUX CTaAUsX, paHee YeM 3anfaHUupoBaHo,
YTOOblI CHU3UTL 3Ty HeonpedeneHHoCcTb. B nwbom cnyvae Habopbl AaHHBLIX U NAAHBI UCTIBITAHUA AOMXKHbI
COOTBETCTBOBaTL N1aHOBLIM paboTam opraHu3aLun U BpeMeHu BeiNycka HOBOWM NpoayKLmMK (Ha OCHOBE Nory-
YeHHBIX AaHHbIX, MPUHATBIX PELUEHWUIA, OCHOBaHHbIX Ha ONYyONMKOBaHHBIX AaHHbIX, 3HAYEHUAX 1 NpeanosioxXe-
HUSX, COOTBETCTBYIOLLUMX HauxXydllemy CLEeHapuio, ecnii UMeroTCA CyllecTBeHHble Npobenbl B AaHHbIX U
cpeAcTBax KOHTPONS), ¢ TeM 4To6bI NoNb3oBaTeNb MOr caenaTh peasnbHble 3aKMYeHUA O pUCKE.

6.3.3 Ucnonb3oBaHue uHdopmalum o6 aHanorax

Mpun HegocTaTke AaHHBIX O KOHKPETHBIX BUAAX ONacHOCTEN MaTepuana cywecTByeT TOMbKO OAUH Cro-
€00 NpUHATUA peLleHns, OCHOBaHHbIN Ha NPUMEHEeHNW NPUHLMNA aHanorM1 K 4aHHLIM O Matepuarne ¢ Ucnosib-
30BaHneM UHdopmMaLmM 06 aHanorMyHom MaTepuane, AnNA KOTOPOro CyLECTBYIOT NPOBEPEHHLIE AaHHbIE 06
nccnegyemMom TUne onacHoCTy (HanpuMmep, fierodyHas TokeudHocTs). O6a 3T MaTepuana MoryT ObiTb BKIIO-
YeHbl B UCcrieoBaHNe TOKCUYHOCTU. XOpPOLLO U3YHEeHHbIA C TOUKW 3peHUsi onacHOCTel maTepuan obecneyu-
BaeT AdaHHble ANA OOMOMHUTENbHOIO KOHTPOMS MpW UccreaoBaHUM HaHomaTtepuana. B 6onblmHcTBe
criyyaeB NpoBOAUMBIE UCMBITAHNS MOTYT BbiTb 6oMnee KOPOTKUMW U NPOCTLIMU.

Mogpo6Hoe M TOUHOE PYKOBOACTBO HA OCHOBE MHOrO(akTOpHOro noaxoaa K NpUMeHeHUo NpuHLMna
aHariorMm no OTHOLLEHWIO K N3BECTHBIM XUMUYECKMM BeLlecTBaMm bbinu paspabotaHsl OECD vn agpyrumm opra-
HU3auMAMU. PesynbTaTUBHOCTb CTpaTerm NpUMeHeHUst NPpUHLIMNG aHanorMm 3aBUcuT oT pobacTHOCTM aaH-
HbIX O KOHTPOMbHBLIX MaTepuanax, nonyYeHHbIX Ha OCHOBe Gonee NOMHbIX UCMBbITAaHWA Ha TOKCUYHOCTb, U
AokasaTenbCTB LenecoobpasHocTu npuMeHeHns obpasua cpaBHeHUA Anst HOBOro mMartepuana, oco6eHHo
OTHOCUTENbHO BO3MOXHbBIX MEXaHU3MOB TOKCUYHOCTU. Ecnn gokasatenbcTBa LenecoobpasHOCTU yCTaHOB-
neHbl, TO UCCNeaoBaHUs NO3BONSIOT rMy6ke U3Y4YUTb KOHKPETHBIA TUN TOKCUYHOCTM HOBOrO MaTepuana Ha
OCHOBE JaHHbIX O XOPOLLO U3y4YeHHbIX MaTepunanax. Kpurepum npumeHeHusa NnpuMHLMNa aHanorum npu uccne-
[OBaHUM HaHOMaTepuanos ele He paspaboTaHbl, 04HaKO B 3TOM NpoLecce BaXHYIO POfib UrpatloT Xapakre-
pUCTUKM YacTuu. Mpu ycTaHOBNEHUM aHanorMu nonb3oBaTtenb AOMMKEeH onpeaennTb, COOTBETCTBYIOT N
CBOWCTBa aHaNorM4yHoro MaTtepuarna, Takme Kkak pasmep YacTul, pacnpeaeneHre pasmepoB YacTul, Kpucrtars-
nnyeckoe CoCTosIHWE, PeaKTUBHOCTb NMOBEPXHOCTU U T. ., COOTBETCTBYIOLMM CBOWCTBaM YacTuL, uccneaye-
MOro HaHomaTtepuana.

PesynbTarhl NpUMMEHEeHUs NpUHLMIa aHanormM He CToMb HadeXHb! Mo CPaBHEHWUIO ¢ AaHHBIMU KOMMNEKC-
HbIX UCCNeaoBaHUN TOKCUYHOCTU UccnegyemMoro matepuana. B HacTosiLee Bpems He Bcerga ecTb BO3MOX-
HOCTb MNPUMEHUTb CYLIeCcTBYlOlIMEe paHee MeTodbl WccnegoBaHWn K HaHomaTepuanam. OpgHako
nccneaoBaHus No NPUHLMMNY aHanorm MoryT no3BonnTb NPOBECTU MOHUTOPWHT 1 NOMYYUTb NpeaBapuTen-
Hble AaHHble 06 oLeHKe CoBMaaatoLLmMX BIIM3KMX TOKCUKONMOTMYECKUX BO3ASMCTBINA ANA BHOBL paspaboTaHHo-
ro HaHomaTtepuana Wnu CyLlecTBYloLWEeR NPoayKUNK, cogepkalleil HaHomaTepuarbl, B KOTOPYHO BHeCEHbI
HebonbLUMe USMEHEHUS.

Mpwv nccnegosaHUK BO3AENCTBUS HaHOMaTEPUANOB BOSHUKAIOT MPOGNEMbI, He BO3HMKaOLWMe B Crydae
BO3AENCTBUA 0BbIYHBIX XMMUYECKNX BellecTB. Hanpumep, nogobue obblMHLIX MaTepuanos nNo XUMUYECKOH
CTPYKTYpe SABMSeTCs 4OCTaTOUMHbIM OCHOBaHWEM 418 MPUMEHeHUs npuHumMna aHanoruy. OgHako cBoOMCTBA U
TOKCMYHOCTb HaHOMaTepuanoB YacTo CBA3aHbl C APYrMMU NoKasaTensiMmn, YyHUKanbHble CBONCTBA HaHOMaTe-
puanos B 6onbluei Mepe 3aBUCAT OT pasMepa YacTUL, 1 He 3aBUCAT OT XMMUYECKO CTPYKTYpbI. MoaTomy npu
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1cnonb3oBaHUM AaHHOTO MeToAa NPUMeHUTENbHO K HaHOMaTepuanam cneayet npuaepxusaTscsa 6onee KoH-
cepBaTMBHOrO noaxoaa.

6.3.4 ®opmupoBaHue npocduns onacHocTen

Mpu cbopMupoBaHnM Npocpnnga onacHOCTEN AN KaXKAOW CTaAuU XU3HEHHOTO LKA B COOTBETCTBUN CO
cTaavei paspaboTkv HeobxoAMMO BIMOMHUTL crieayowme AeUCTBUS:

- UccnepoBaHue M ucnonb3oBaHUe CyLLeCTBYIOWUX AaHHbIX. CnieayeT BbINOMHUTL NpeABapuTenb-
HbIA @aHanu3 UCTOYHWUKOB UHcpopmauun o BazoBom MaTepuane, a Takke UccrefoBaHWe BCeX BHECEHHbIX
M3MEHEHUA U HanU4us NpUMecen (3arpA3HeHuin), KoTopble BO3HUKAOT MpU NPOMbILLNIEHHOK 0B6paboTke nnu
npu aKonornyecknx n/unu uonorudecknx npeobpasosaHuax matepuana. Heobxoanmo npumMeHUTL Noaxoa
«BECOMOCTU [0Ka3aTeNbCTBy» K OLEHKe CYLLECTBYIOWMNX AaHHBIX 1 HdopMaumm 06 akcnosuuum 1 onpege-
NAUTb HeOBXOAMMOCTb B NOMyYeHUN OOMONHUTENBHON MHOPMaUnK ANs NposeaeHns naeHTudukauum onac-
HOCTEW U OLIeHKUN puUcka.

- PanxupoBaHue HeAOCTalLIWUX AaHHbIX NO 3HaYUMocTU. lNpu HeobxogumocTu cneayeT onpefe-
nuTtb (M 06ocHOBaTh) Nyylve cnocobbl NonyvyeHnsa gaHHbIX. Hanpumep, uHdopmaums npodmng XMmmniecknx
1 chuanuecknx cBONCTB Matepuana 1 Npoduns aKCno3uuum MoXeT GbiTb NonesHa Npy paHXxXupoBaHUA gaH-
HbIX MO 3HAYMMOCTU NpK 3anofiHeHUn Npobenos B Nnpodune onacHocTe. KnioyesbiM1 MOMEHTaMm Uccreno-
BaHWA OOMXKHbI 6bITb Hanbonee BeposiTHble cnocobbl BHIBPOCOB, NYTU pPacnpoCTPaHEHUs! U IKCMO3ULUK
mMaTtepuana, 0COBeHHOCTU U KONUYECTBEHHbIE XapaKTepUCTUKU BEIBPOCOB 1 aKCNO3ULmMM (Hanpumep, Konu-
YeCTBO NOABEPKEHHBIX OMACHOCTU NoAEN, CTENEHb PacNPOCTpaHEeHUA HaHOMaTepuara B NpOCTPaHCTBE U BO
BpemeHu), a Takke TpebyemMble pecypcbl AnA uccneaosaHna npoaykuun. Bece pelueHus o HeobxogumocTtu
nonyyYeHns AaHHbIX, 060CHOBaHNE NPUHATBLIX PELUEHWUIA U UCNONb3YeMble CPEACTBa KOMMEHcaLM HeocTato-
LLMX AaHHBIX JOMXKHbI BbITh 3aperucTpupoBaHbl B kapTe uaeHTUdUKaUmMmM onacHoCTed HaHOMaTepurana.

- OnpepgeneHue MeToA0B U NPOTOKONOB UCNLITaAaHUMW. Ha ocHoBe MHopmaLun AomkHbI 6bITh ycTa-
HOBJIEHbI METOAbLI U NPOTOKONLI UCMLITaHNIA ANa hopMuposaHua Npocunst onacHocTer. B npunoxeHusx b u
B npuBeaeHbl fBa BO3MOXHBIX NOAX0AA K COCTaBNEHWUIO NPOTOKONa UcnbiTaHWi. MonyyeHHble AaHHbIe, Npuy-
HATEIE peLleHns U UX 060CcHOBaHNE A0MKHbI BbITb 3aperncTpUpoBaHsl B KapTe uaeHTUdUKaLIMK onacHoCTen
HaHomaTepuana.

- UpeHTudmkaumna u xapakrepuctuka onacHocTei. ANpuUopHylo MHOpMaLuio, OCHOBaHHYIO Ha
M3BECTHBIX CTOYHMKaX UHOpMaLnU, BMECTe C NONYYEHHbIMW HOBLIMA AaHHLIMW 3aHOCAT B KapTy MAEHTU-
dmKaumm onacHocTelr HaHomaTepuana. flanee HeobxoaMmo cocTasuTb Npocunb UHbopMauun 06 nssect-
HbIX OMAacHOCTAX MaTepuana, BKo4as cornocraBneHne matepuana ¢ o6pasuom cpaBHeHUA: 06 bEMHBIMU 1
3ameHsieMbIMU MaTepuanamu. B utore ko BpemeHn KoMMepueckoro 3anycka NpoAayKunn AofmkHa 6biTe nNony-
YyeHa XapaKkTepucTunka onacHocTen HaHoMaTepuana. [laxe nocne okoH4aHUA paboT No cocTaBneHuo Npodu-
NA onacHocTerd ero HeobxoAMMO perynsipHo OBHOBMAATL NPU YCTAHOBMEHWUM HOBBLIX OMACHOCTEN UNnn
nony4yeHnn HoBon nHopmaL M o6 onacHoOCTU.

6.4 Paspa6oTtka npocunsa akcnosmuum

6.4.1 BeegeHue

Mpn chopmupoBaHUm NPpodUNa IKCNOIULMA NASHTUDULMPYIOT N XapaKTePU3YHT BOSMOXHYH IKCMO3U-
LMo, ee BO3OENCTBME Ha YenoBeKa 1N OKpYXKatoLylo cpeay Ha BCex dTanax XWM3HEHHOro LuKna Npoaykuuu.
Takas nHpopMaLms BaxkHa He TOMNbKO Arsi OKOHYaTEeNIbHOW OLUEHKU U MeHe)KMeHTa pucka, HO Takke urpaet
CYLLIECTBEHHYIO POfib MpU NPOEKTUPOBaHUM NpoLecca uaeHTudukaunumnm onacHoCTen 1 oLeHKU UX pucka.

CyuecTByt0T ABa cnocoba 3KcnosnunmM HaHomaTepuana: NPAMON KOHTaKT XXUBbIX CYLLIEeCTB ¢ HaHOMaTe-
pranom Ui BeIbpoc HaHOMaTepuarna B OKpyxarLyto cpeay (Hanpumep, B aTMocdepy, Boay, NoUBy MT.M.), a
Takke BO3AENCTBUE HAHOMaTepmnana npyu NCNoMb3oBaHUK coaepiKallei ero NPoaykumMn. KCNo3nLus BO3HU-
KaeT npv nonagaHum HaHoMaTepuana B opraHn3mM Npu AblXaHUn, NpUuemMe NULLM U NPU KOHTaKTE Yepes KOXY
WK gpyrve TKaHu opraHnamMa, Hanpumep Yyepes CimsucTble 060104KN.

B 3aBMCMMOCTM OT cNOCOBOB MUCMOMb30BaHUA HaHOMaTepuana, ero CBOINCTB 1 XapakTepUCcTUK NPOAYK-
LMK, co3faHHOM Ha ocHOBE HaHoMaTepuana, NyTn U cnocobbl 3KCNO3ULMKU HaHOMaTepuana MoryT bbITb pas-
nu4HbIMK. Ecnn maTtepuan aBRsieTcA KOMMNOHEHTOM aspo30fbHON NPoAyKUMKW, TO ee pachbiieHUe MOoXeT
BbI3BaTb AMUCCUIO MaTepuana B OKpy>KaloLLyo BO3AYLUHYO cpeay, a Takke nocneaylollee ero nonagaHve B
nerkue 1 Ha koxy. Ecnv maTtepuan npegHasHadeH ana c6poca B CTOUHbIE BOAbI, HAaNpUMep ABMSETCA YacTbio
YUCTALLUMX CPEACTB, TO BoAa byaeT nepBUYHON cpeaon AN ero akcnosuuun U Bo3aencTeus (Yepes NUTbLEBYIO
BoAy wUnu pbiby). Kpome Toro, KOHTaKT ¢ ocTaTkamn HaHoMmaTepuana (Hanpumep, Nocne UCNoNb30BaHNUs Y-
TALWMX CPeacTB) SABMASETCA BOIMOXKHbLIM MYyTEM 3KCMNO3ULUN.

KoHeuHble nonb3oBaTenu AomKHbl y4UTbIBaTb CNOCOGLI NPUMEHEHUs HaHoMaTepuarna B NpoayKuuu,
ero BO3JeNCTBME Ha YerioBeka, a Tawke 0COBEHHOCTU UCMOoNb3yeMblX HaHoOMaTepuanoB, KOTopble MOryT
nonacTb B OKpyXatwylo cpedy. Hanpumep, HaHoMaTepuan MoXeT coaepXaTbCs B 3alUTHOM MNOKPLITUK
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MOBEPXHOCTU NPOAYKLMK, MO3TOMY BO3MOXHAA 3Kcnosnuma ByaeT orpaHuyeHHon (Hanpumep, BeIGpockl npu
paspyLueHun noBepxHoctu). Kpome Toro, Ucnonb3oBaHne HaHoMaTepuana npu N3roToBAeHUM NPoaYyKLUA He
0653aTeNbHO 03HaYaeT, YTO KOHEYHbI NPOAYKT coAepXUT HaHoMaTepuarnbl.

6.4.2 MNpouecc pa3paboTku npoduna akcno3uuun

Mpu paspaboTke Npodmnsa SKCNO3ULMN ANA KaXXA0W CTaaun XXU3HEHHOO LMKIa NpoayKuMu Heobxoau-
MO BbINOMHUTL criedyiowwme AeACTBUS:

- OueHKa noTeHUManbHbIX BbIGpocoB. Bce u3BecTHble MU BO3MOXHbIE MpoLLecchl Npou3BoACcTBa
W1 UCMOSb30BAHUA, B KOTOPbIX MPUMEHSIIOT HAaHOMaTepuarnbl N NPOAYKLUMIO, coaepikalllyto HaHoOMaTepua-
Nbl, AOMKHbI BbITb OLLEeHEHbI Ha BO3MOXHOCTb SKCMO3ULMK NPU NPSIMOM KOHTaKTe € XXUBbIMU CYLLIECTBaMU UM
BO3MOXHOCTb NonagaHus HaHoOMaTepuarnos (BEIOPOCOB) B OKpYXKaloLLyto cpeay.

MockoNbKy MEHEKMEHT pUCKa U KOHTPOIIbHBIE Mepbl BIUSIIOT Ha 3KCMO3ULUIO B NpoLiecce NpousBoa-
CTBa, TO AN OLIEHKM BO3MOXHbIX BEIOPOCOB M pa3paboTku Npoduns 3KCnosuumMm B OTHOLWEHUN npodeccuo-
HanbHoW 6e30nNacHOCTU HeOHX0AMMO OTBETUTL Ha cneayoLwune BONpOCh:

- Kakue cpegctea obecneueHus 6e3onacHocTy (Hanpumep, yaaneHus neinun, obecneveHns repMeTud-
HOCTMU) UCMOSIb3YIOT Ha PabouMX MecTax U KakoBO KauecTBO UX paboThbl?

- Kakue npumeHsoT cpeacTBa MHAMBUAYaNbLHOW 3almUThl U 3almTHOE 0bopyaoBaHue (Hanpumep, BUg
bunbTpyoWero KapTpuaka U1 3alUTHBIX NepYaTok)?

- Kakune npoueaypbl MUHAMU3ALMWN 3KCMO3MLMA (BKITIOYAs MHCTPYKLMW AN NPUMEHEHUsl B AOMALLHEM
X03AUCTBE MO Aerasauum Npu criy4aiHoM pasnuee unu Belbpoce, Npu cmeHe unbTpa, a Takke no MetToaam
yTUnn3aumum) NPUMEHsIIOT B KOHKPETHOW cUTyauuun?

- Hackonbko adpcpekTBHLI TexHUYeckne cpefcTBa KOHTPOMNA U 3awmtHoe obopyaoBaHue NpUMeHU-
TeNbHO K UCcneayeMbliM HaHoOMaTepuanam?

JornxHbl BbITb MAEHTUDULMPOBAHEI MEXAHU3MbI BO3MOXHOMO BO3JIEICTBUS Ha YenoBeka U OKpyXaro-
Wwyto cpedy. Hanpumep, Bo3geicTBuMe HAHOMaTepuanoB BO3MOXHO NPU UX UCNONb30OBaHWUN B BUAE MaTepua-
foB 1 coAepxallen nx npoaykumn. BeposiTHee BCEro aKCno3vLMs MOXET BO3HUKHYTb TOMBKO B MecTax
TeXHUYecKoro 06CnyXMBaHUs UM peMoHTa NPoayKLMK (HanpuMmep, Npu WnUdoBKe, CBEPRNEHUU, CBapKe) UMK
B Cryyae peanusalun KOHKPETHbIX CLeHapueB 3aBeplUeHust XKMU3HEHHOro Uuukna HaHomaTtepuana, korga
MOXeT BO3HWUKHYTb OMacHoe 3arpsisHeHne OKpyxatolel cpeabl (HanpuMep, nonagaHue HaHoMmaTepuana B
Kucrble Xnakue cpedbl NpyM yTUNM3aunumM mycopa, YTo MOXeT Bbl3BaTb NonagaHne HaHomaTepuana, cnocob-
HOro M3MeHWTb WenoYHoin 6anaHe, B rpyHTOBEIE BoAbl). KpoMe Toro, Heo6xoAuMo y4uThIBaTb CBOMCTBA U
XapakTepUCTUKN HaHoMaTepuana.

Ons kaxgow cpedbl, NOTeHUManbHO NOABEMKEHHOW BbIGpOCaM, MOXHO ASS HarnaaHOCTA COCTaBUTb
kapTy BblIOpocoB. TakMum 06pa3oM MOXHO WAEHTUDULMPOBATL BCE W3IBECTHbIE KPUTUYECKUE OMaCHOCTU
(Hanpumep, XMMnYecke NpeBpaLleHnst HaHoMaTepuana npyu yTunmMsaunm unu ero nepeHoc B Apyrue cpeas).
Mogo6HbIM CoCcObOM MOXHO onpeaennTb TO, UTO HEU3BECTHO O cnocobax BbIGPOCOB, MYTAX SKCMO3NLMM,
[o3ax U Apyrux cooTBeTCTBYOLWMX nokasaTensx. MHdopmaumsa B 4aHHOM cilydyae xapakrepusyeT Bo3aei-
CTBME HaHoMaTepuana B ABYX HanpaBleHUAX: Ha OpraH1MaM YerioBeKka 1 okpyxarLwyto cpeay (MHpopmMaums
3TUX OBYX HanpasneHui MOXeT OblTb B3aMmMocBsa3aHa). [Ns OLeHKN BO34eNCTBUA Ha OpraHuM3M YernoBeka
HeobXo4MMO OTBETUTL Ha criedytoLue BONpocChl:

- KakoBbl cnocobbl noTeHUmManbHOro Bo3AencTBMA (IKCNO3MLMM) Ha opraHM3m YerioBeka (Hanpumep,
yepes AblXxaHue, NuLy, Npy nonagaHun B rnasa u Ha koxy)? Kakue mexaHnuambl v AeACTBMS MOTYT NPUBECTM
K MOSIBNEHNIO BEIBPOCOB, CNOoCcOBHBLIX cO3AaTh IKCMO3NLNA?

- fABnsieTcs N1 HaHOMaTepuan CyLUeCTBeHHO BaXHbIM B NOTpebuTensckoM ToBape (B HaHopaszMepax)?
Ecnn aa, To B Kakon cdopMe OH NpucyTcTByeT? KakoBbl BO3MOXHbIE NMyTN (DOPMMPOBAHUS 3KCNO3MLAK MPK
yCroBUAX NpeaHaszHa4YeHHOro UM 0XXMaaemMoro UCnonbL30BaHna?

- MoxeT N1 HaHoMaTepuan NpUCyTCTBOBaTL B MUTLEBON BoAe Unn Boade Ans nonuea? Mpu kakux ycno-
BUAX?

- MoxeT nu HaHomaTtepuan NpUCyTCTBOBAaTb B OKPYXatLWeM BO3AYXe UMK Ha MOBEPXHOCTAX pabounx
MecT, JOMOB 1 B Apyrux MecTax obutaHus niogein? B kakol doopme?

- Kakvne rpynnbl HaceneHuns asnsoTcs Hanbonee BOCMPUMMUMBEIMA K SKCMO3ULLMM HAHOMaTepuasnos
(Hanpumep, geTw, noxunble Moan)? MNpu kakMx ycnosusix?

Mpwv UccnegoBaHUK 3KCMO3MLMN B OKPY>KaKoLLyto cpedy Heobxoaumo nosyynTb OTBET Ha creayrowme
BOMpPOCH!:

- KakoBbl BO3MOXHbIE UCTOYHUKX MOMNagaHUs HaHOMaTepUanoB B OKpyXatollyto cpedy (Hanpumep, B
aTtmocdepy, Boay, NoYBY, ocagoyHble nopoabl 1 romateputo)? MNpu Kaknx yecrnoBusix HaHoMaTepuarnbl MoryT
nonacTb B OKpy>KatoLLyto cpedy?
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- Kak npoucxoauT pacnpegeneHne HaHoMaTepuana B okpyxatolein cpeae (T. e. kakoBbl cnocobbl pac-
npocTpaHeHWs 1 HakonneHus HaHoMaTepuana B aTMocdepe, Boae, NoyBe, ocagouHbIX Nopodax U Guomare-
puun)?

- KakoBbl BO3MOXHbI€ MyTU 3KCNO3MLNN?

- MoaeepraeTcs N HaHOMaTepuan pasnoKXeHNIo UM XMMUYECKOMY NMPeBpaLLeHUIo B OKpYKatoLLel cpeae?

- KakoBbl cnocobbl yTunusaumMm HaHomaTepuana u MoXeT /M OH HakannneaTbCs B CTOYHBIX Bogax?

CoxpaHsieTca N1 HaHoMaTepuan B OKpyxatollei cpege B 6uogoctynHol dopme?

- Ha ocHoBe nony4veHHon MHOPMaLMU O KPUTUYECKMX OMAaCHOCTAX ANA OKpyXatoLwen cpedbl, kakue
MONYNALMN XNUBBIX CYLLLECTB MOTYT BbITb NOABEPrHYTHI ONACHOCTU (Hanpumep, NTULbI, OpraHu3mel, obuTato-
LWMe B BOAeE, Ha AHe BOAOEMOB UK B noyse)? Kakum obpaszom?

- CylecTByeT N BO3MOXHOCTb B1MOaKKyMynMpoBaHUs HaHoMaTeprana?

- YUTO HEen3BEeCTHO O KPUTUYECKUX OMACHOCTAX HaHOMaTepuana ANs OKpyKatoLen cpedbl U Kakue Mepbl
cnefyeT npeanpuHUMaThL?

- PaHXupoBaHue HefoCTalOWMX AaHHbIX NO 3HAYUMOCTU. MNPy OTCYTCTBMM WK HEAOCTATOYHOCTU
AaHHbIX HeobxoA4nMo nccnegosaTh Cnocobbl U UCTOUHWUKA UX NoMyYeHus. KnouesbiM1 MOMEHTaMn Uccnego-
BaHW AOKHBI ObITh Hanbonee BeposiTHbie cnocobbl BbIGPOCOB (BblAENEHUI), NYTU UX PacNpOCTPaHEHNUA U
XapaKkTep BO3MOXHbIX BbIGPOCOB UMK 3KCMO3ULUN, OXUAAEMEI 06beM BLIGPOCOB 1 3KCNo3uuun (Hanpumep,
KONMYecTBO NOABEPXKEeHHbIX ONacHOCTW NMo4el, CTeneHb pacnpocTpaHeHUs HaHoMaTepuana B NPOCTPaHCTBE
1 BO BpeMeHu), a Takke TpebyemMble pecypchl 455 uccrneaoBaHusa npoaykuuu. B saBucumoctu oT cutyauum
MOXHO WCKITIOUUTL onpeaerneHHble NyTy akcnosuumun. Bee pelweHna o Heo6xoaumMocTu NoNy4YeHnsa AaHHbIX,
060CcHOBaHMEe NPUHATBIX PELLUEHWUI U UCTIONb3yeMble CpeAcTBa KOMMNEeHcaLUM HegoCTaloWMX AaHHBIX 4OSKHbI
6bITb 3aperucTpupoBaHbl B kKapTe uaeHTUdUKaLmMmn onacHocTen HaHomaTtepuana (cMm. npunoxerue E).

- PazpaboTka 1 BbinonHeHWe NnaHa nonyvyeHua Heo6xoauMbIX AaHHbIX. [locne npoBeaeHNs aHa-
N13a BbILLEONMUCAHHBIX KIOYEBbIX 3N1eMEHTOB, UASHTUMDUKALUU U PaHXUPOBaHNA HEAOCTAIOWMX AaHHBIX MO
3HaUMMOCTU criedyeT paspaboTaTth NnaH Ana 3anonHeHus Npo6enoB B AaHHbIX (N 060CHOBaTL OTCYTCTBUE
HeobXoAMMOCTU B UX NOSTYYEHUU 1 UX 3aMery). Heobxoanmmo naeHTnbnumMpoBaTtb MCTOUMHUKU UHbOpMaLMK,
TEeXHUYECKMNX IKCNEPTOB U pecypcbl, HeoBxoanumble ANA NONYYEHUA KPUTUYECKN BaXKHBIX AaHHBIX.

- XapaKkTepucTuka akcno3nuuun. KniovesbiM pesynbTaToM A4aHHOro 3Tana siBNseTcA KpaTkuii 0630p 1
cuctemaTtusauna cobpaHHon nHcbopmauum 06 akenosnumn. T AaHHbIe AOMKHBI BbITb AOCTYNHBI K MOMEHTY
KOMMepYecKoro 3anycka HaHoMaTepuana v AoSKHbI OblTb akTyanMsupoBaHbl NpU U3MEeHeHUU UHopMaLn
06 onacHOCTW AN YenoBeka M OKpyKatloLwen cpedbl. XapakTepucTuka aKCno3vuuun BkIloyaeT B cebst:

- yCTaHOBMeHWe uenu, obrnact npuMeHeHus, YpoBHSA AeTanusauuMu 1 noaxoaa, npuMeHsieMoro ans
OLEHKM, BKINOYas UCMONb3yeMble KItoueBble NPeanonoXeHUs;

- OLLEHKY 3KCMO3ULIMK U A03bl BbIAENeHWUI 1 BEIGPOCOB, BO3AENCTBYIOLMX Ha N0AeR, nonynauum pacTe-
HWIA U KNBOTHBIX;

- 06Lyt0 XapaKTepUCTUKY KayecTBa OLLEHKU U CTeNeHU AOBEepUsl OLLeHKaM 3KCMO3ULIMU U NOSYyYeHHbIM
BbIBOAAM.

6.4.2.1 PykoBoACTBO MO nofy4eHuio nHdopmaumm 06 akcrnosuumm

CyuiecTByeT MHOXECTBO NokasaTtesieid, KOTopble AOMKHbI ObITb Y4TEHbI NPU NOyYeHUn nHopmauumn o
BO3MOXHOI 3Kcno3nuun paspabaTbiBaeMoro HaHomaTtepuana Ha COOTBETCTBYIOLLEN cTaguv >KU3HEHHOTro
uukna. 3Tu nokasaTenn xapakTepusyloT NPOU3BOACTBEHHbIE y4acTkM, 06beMbl MPpoN3BoANMOro MaTepuana,
BMAbI U cnocobbl ero 06paboTkX, UCNONb30BAHUS U OEACTBUS NOCIE OKOHYaHUS UCMONb30BaHUSA MaTepuana
(OKOHYaHME XKMIHEHHOTO LMKNa).

- M3arotoBneHne HaHomaTepuana:

- KONNYECTBO N MECTOMONOXEHNE MPOU3BOACTBEHHbIX Y4aCTKOB;

- TeKkyLlmne 1 oxunaaemole (paktuyeckme 1 NnaHosbie) exerogHble 06beMbl MPOU3BOACTBA,;

- cNoco6 NPOMBILLNEHHOTO MPUMEHEHUsI MaTepuana (HanpuMmep, Arns CKNenBaHUs UM oKpacku);

- cTagua paspaboTku (Hanpumep, uccnefgosaHne M paspaboTka, ONbITHOE M 3KCMepuMeHTanbHoe

NpPOV3BOACTBO, KOMMEpPYEeCKoe BHeEAPEHNE);

- MPOLeHT 0O6beMa NPON3BOACTBA ANS KAaXA0ro crnocoba NpoMbILLIIEHHOTO NPUMEHEHNS;

- husunyeckoe(ne) coctosaHne(Ms1) MaTepuana, noka oH coxpaHsieT CBo popMy, 1 COOTBETCTBYHOLUN
npoueHT o6beMa NPoM3BOACTBa;

- MakcuMmarnbHoe cofepkaHue maTtepuana Ha Kaxaom atane NpousBOACTBRa;

- onuncaHne MeToA0B NPOU3BOACTBA;

- YMCNEeHHOCTb NnepcoHana, paboTaloLero ¢ MaTepuanom Ha NPoU3BOACTBE UMW MPWU NOCTaBKE;

- TpeboBaHNsA Kk NepcoHany, Buabl 06paboTkn, CTpaTernsa SKONOrMYeCKoro CAEPKNBAHNA N KOHTPOMb-

Ho-n3mMepuTensHoe o6opyaoBaHne, NCNOMb3yeMble A1 CHUKEHUSI BOSMOXHOW 3KCMO3MLNN.
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- O6pa6oTka:

- BUAbl NPOU3BOACTBEHHBIX OMepaLMil BHM3 Mo Lenu Npou3BoAcTBa, nepepaboTkn n NocTaBku, CBS-
3aHHbIX C UCMOMb30BaHWeM HaHOMaTepuanos;

- KOnM4ecTBO noApasaeneHui, yuacTkoB, CBA3aHHbIX ¢ 06paboTKoM UK UCNONb30BaHNEM HaHOMaTe-
punanos;

- cnocobbl NPUMEHeHNs HaHoMmaTepuana B MPOMBILLIEHHOM NMPOU3BOACTBE M NMPU UCNONb3OBaHUN
noTpebutenem;

- MpoLeHT obbemMa Npou3BoACTBa, KonMdecTBa noapasaeneHuin n YNCNEeHHOCT NepcoHana, CBA3aH-
HbIX ¢ 06paboTKOM UMK NCMONB3OBAHMEM HaHOMAaTepPUanoBs, 4N Kaaoh KoMBuHaL MM cnocoboB npo-
MbILLUMIEHHOTO NPUMEHeHWUA MaTepurana,

- YUCMEHHOCTb NepcoHarna, HenocpeacTBEHHO paboTalollero ¢ HaHoMaTepManom B nogpasaeneHu-
fX, rAe ero ncnonb3yoT U obpabaTeiBatoT;

- TpeboBaHNA K nepcoHany, MeToabl 06paboTkM, cTpaTerns 3KOMOTUYECKOro CAEPXKUBAHUA U KOH-
TPONbHO-M3MEpPUTENbHOE 060PYAOBaHME, UCNOMb3YEMbIE AN CHKEHNUS SKCNO3ULNK.

- Ucnonb3soBaHue:

- BUAbl KOMMepYecKkon unn notTpebuTenbckon NpodyKuMn (Hanpumep, Kpacku, NMOKPbITUA, MbIO U
MotoLLMe cpecTBa), B KOTOPOW MPUCYTCTBYET HAHOMaTepmar U UCrofb3oBaH NPy ee NPOU3BoACTBE;

- KOHKpPeTHasi koMMepyeckasl UnM noTpebuTenbckas MNpoaykUMsl, B KOTOPOW NPUCYTCTBYET unu
NCNonb3oBaH HaHoMaTepuan;

- NpoueHT obbema NPoU3BOACTBA, COOTBETCTBYHOLUMA KaXXOOMY BMAY KOMMEpPYecKoro unun notpedbu-
TeNbCKOro NCMoNb30BaHNS;

- KOMMepYecKoe HauMeHoBaHWe NPOAYKLNM;

- MecTa UCnonb30BaHus (Hanpumep, NPOU3BOACTBEHHbIE YHACTKU, XUTIble NOMELLEeHUs, BHE 30aHUN);

- UIHCTPYKLMUN MO UCMOMNb30BaHUI0 (Hanpumep, onncaHrne NpoaykumMm 1 ee npuMeHeHus);

- KONMMYeCTBO MNosb3oBaTenel (BKMYas nepcoHan), paboTalowmnx ¢ HaHoMaTepuanom npu ero obpa-
60TKe UM U3rOTOBMEHUU NPOAYKLMKW, U NOTpebUTenei, CNONb3YHOLLMX MPOAYKLUNIO;

- MakcumarbHoe cofepXaHue HaHoMaTepuana B KaXOoW eAuHULEe KOMMepYeckon unu notpedbu-
TeNbCKON NpoayKLuK;

- MPWU3HaK U MHAWKaToOpP TOro, YTO MPOAYKUMSA NpeAHasHaveHa Ana UCNoNb3oBaHUA AeTbMW UMY ApY-
TMMU rpynnamMn HaceneHns, BOCNPUAMUMBBEIMU K BO3AEACTBUIO ONACHLIX BELLECTB;

- MPW3HaK UN UHAUKATOP TOrO, YTO NPU UCNONL30BAHUW NPOUCXOANUT UMW MOXKET NPOU30INTKU Bhiaene-
HWe HaHoMaTepuana; MexaH1u3mbl, 06bem, YacToTa, NPOACIHKUTENbHOCTb U CNocob OXuaaemoro Bblae-
neHus unu seibpoca (Hanpumep, B aTmocdepy);

- MPU3HaK U UHANKATOP, YKa3biBaOWWIN HAa BO3MOXHYIO 3KCNO3ULUMIO HaHOMaTepuarna B npoiecce
Ncnonb3oBaHUA NPOAYKLMX NPW BAbIXaHWUKW, NPUEME NULLK, NoNagaHUK Ha KOXY WK B rnasa;

- TpebyeMble UNU pekoMeHayemble ANs UCNOMb3oBaHWA MeToabl obecneyeHus 6e30macHOCTM
(Hanpumep, obyyeHue, NpUMeHeHNe cpeacTB KOHTPOSS, CPeACTB MHAUBUAYAINbHOW 3aLUUThI U 3aLUMT-
Horo o6opyaoBaHus);

- MeToAbl BOCCTAHOBIEHWA WK OT3bIBa NPoAyKuuM (MaTepuana) (HanpuMep, B criydae HeHaanexa-
LLIEero UCNOMb30BaHUSA UMK HOBLIX AaHHBIX 06 onacHoOCTH).

- PacnpeageneHue/xpaHeHue:
- BUAbl NOCTaBKM HaHOMaTepuana unu cogepxatlen ero npoayKuUnM sakasdmkam;
- cnocobbl XpaHeHUs NPOU3BOAUTENAMN U 3aKa3UMKaMN.

- BeiGpochl B okpyxaloLyio cpeay:

- peanbHO OXuaaemble BbIOPOCH € ykasaHMeM ux nsn4eckoro coctTosHusi, oobema, 4acToThl, NPo-
OOMMKUTENBHOCTU U YCIIOBUIA OKpYXaloLwel cpeabl NpU U3roTOBMEHWW, TPaHCMOPTUPOBKE MaTepua-
nos/npoayKumM1 1 ynpasneHn1 oTxoaamu;

- NNaHoBble crnocobbl MOBTOPHOrO NCMOMb30BaHUS UIN pacnopsbKeHUA NPOU3BOACTBEHHBIMUW OTX0Aa-
MW U He YCTaHOBMEHHbIMU B crieumdukaumnsax Matepuanamu;

- MakcumarbHoe cofepXkaHue HaHoMmaTepuana npu Kaxaom noslyYeHUn oTXoaoB.

- YnpaBneHue HaHOMaTepuanamu nNocrie OKOHYaHUsA UX UCTNONIb30OBaHUSA:

- MMaHoBblE METOAbl YTUM3aLMN OTXOA0B NPU NPOU3BOACTBE U NepepaboTke, MaTepuanos, coaep-
Xawmxcs B POAYKUUM UIU BbIAENEHHbIX U3 Hee Ha CTaausix akcnilyaTaumu, yTunmsauum v noBTopHo-
ro UCMOoMb30BaHUS;

- MNaHoBble MEeTOAbl BOCCTAHOBNEHUA U MOBTOPHOIO WUCMOJSIb30BaHUSA MaTepuanos, NpoayKuMu u
OTXO[0B.
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6.4.2.2 PekoMeHZaLNN NO U3MEPEHUIO | MOHUTOPUHTY 3KCMO3ULUN
Heobxoaumo paspaboTaTe MeToabl cbopa uHdopmaLnm ansa coctasneHus Npoduns 3KCno3nuum HaHo-

maTepuana, KoTopble A0MKHLI OXBaTbIBaTh AaHHble 0GHaPYXEeHUs, BLIBOPOYHOTO KOHTPOMSA U MOHUTOPUHIa
cofepxaHusi HaHomaTepuana. MoapobHO AOKYMeHTUpOBaHHLIA MnaH M onucaHue npolecca nomoraroT
COCTaBMEHWUIO NepeyHeil AaHHbIX, KOTopble MOryT BbiTb UCMOMb30BaHbl AN 0ByYeHUs 1 MOAENUPOBaHUS.
Mporpamma MOHUTOPUHra AoMkHa GbiTb NoapobHo paspaboTaHa U HanpaBrieHa Ha 1ccriegoBaHWe Heonpe-
JeNeHHOCTU KMoYeBbIX NnokasaTernei U KOHTPOMb LiefeBbIX NokasaTenein.

a) Pabodee mecTo

1) TMockonbKy Ha HACTOALLMIA MOMEHT MeToAbl U3MePeHUIA BO3AENCTBNA (3KCNO3ULMM) Ha NepcoHan
HaHO4aCTUL, COAepKaLLMXCs B BO3yXe, HeJoCTaTouHOo pa3paboTaHsbl, ToO Heo6Xx04MMo NPOBECTH N3Me-
peHusi criedytoLmx nokasaTtene:

- MaCcCOBOW KOHLEHTpaLumn YacTuLl;

- CYETHON KOHLIeHTpaLMK YacTuL,;

- pacnpegerneHns pasmepoB YacTuL;
- nnoLwaan noBepXHOCTA YacTULL.

2) o Havana npoBedeHus paboT HeoOX0AMMO NPOBECTU U3MEPEHMS], HanpaBeHHble Ha co3gaHne
OCHOBbI A/151 OLIeHKN BO3MOXHOCTW MOBbLILIEHHOTO COAePXXaHUs HaHoMaTepuanos B Bo3ayxe paboyen
30HbI, 0OpaszoBaBLIMXCA Mpu 06paboTke HaHoYacTuL (MPW 3TOM criegyeT NOMHUTL, YTO B HAcTosilee
BpEMsl CYLLECTBYHOT 3HaYMTeNbHble TPYAHOCTW B NOMYYEHWUN TOYHBLIX pe3ynbTatoB). JomkHbl ObiTb
cobpaHbl faHHble MOHUTOPWHIa KayecTBa Bo3ayxa paboyel 30Hbl AN onpeaeneHus HaHo4YacTUL, B BO3-
ayxe nepef Hadanom paboTbl (BblpakeHHOe Yyepes Maccy W KOMMYecTBO YacTul), a Takke nocne ee
3aBeplleHns. [laHHble JOMKHbI BKMoYaTh B cebsi npu KpaTKOBPEMEHHOM BO3AEACTBUN MakcumarbHble
pa3oBble 1 cpeAHEeCMEHHbIEe 3HaYeHUs cogepXaHus HaHoYacTuL, B Bo3ayxe paboyeit 30HbI 4na paboT-
HUKOB, NOABEPraloLLnXca MakCMMarnbHOMY BO3AEACTBUIO.

3) Ha ocHoBe npumeHsieMbIX NpoLeccoB Npou3BoacTBa U 06paboTku gormkHa ObiTe paspaboTaHa
meTogonorusa otbopa npob ¢ y4eToM NPOCTPAHCTBEHHOW U BPEMEHHOW U3MEHYMBOCTU coaepXXaHust
YacTuL, PacrnonoXeHUsl MECT C MakCMMasibHbIM CogepXXaHneM OnacHbIX BELLECTB; NPUCYTCTBUSA Nepco-
Hana, noABepraemMoro onacHoCT; NPUroQHOCTM, AOCTYNHOCTU U paboUunX XxapaKTepUCTUK TEXHUYECKUX
CcpeacTB KOHTPOMA, MeTOAOB U cpedcTB obecneyeHus besonacHocTn Npu o6paboTke.

4) Ons oueHKN athheKTUBHOCTM METOAOB 3aLUUTLI U CPEACTB KOHTPONA cneayeT cobpatb Bce Aoc-
TynHble AaHHble 40 U MoCne YCTaHOBKW BCEeX UCMNOMb3yeMbIX TEXHUYECKUX CPEACTB KOHTPOSS.

5) OorxHbl 6bITb NPOBEAEHbl KONMMMYECTBEHHbIE OLIeHKN XapaKTepUCTUK MaTepuasioB U BELLECTB,
nonasLLKXX B BbIGPOCHI NPU MHUMAEHTAaX M pachnblfieHHbIX Ha pabounx MecTax, 0co6eHHO UX MakcuMarb-
HOro cogepXaHus B BO3AYLWHBLIX U XKUAKUX cpeax; NonyveHHble pesynbTaTtbl A0MKHbI ObITh NpeacTas-
NneHbl B BAAE oTYeTa.

6) B paGounx cpedax, cBAsaHHbIX ¢ 06paboTKON OTXOAOB, BOCCTAHOBMEHUEM U nepepaboTkoin
MaTepunanos, A0MKHEI BbITb Takke paspaboTaHbl M BHeApPeHbl MeETOAbI MOHUTOPUHIA U BEIGOPOYHOrO
KOHTPOMS, NPU 3TOM U3MepeHUss HeobxoanMMo NPOBOAUTL A0 U BO BPEMS BbINOJIHEHUA OnepaLun.

6) BbiGpockl B OKpyXKatoLLyo cpeay npuy npoussoacTee, 06paboTke, XpaHeHUU, TPAHCNOPTUPOBKE UIN

06paboTke 0TX0A0B
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1) Mpw bYHKLMOHUPOBAHWUM NPOLIECCOB U ONepaLyii, B KOTOPBIX UCNONb3YI0T HaHoOMaTepuarbl, 40T-
)eH 6bITb NPOBEAEeH MOHUTOPUHT ra3oobpasHbIX BEIBPOCOB (HanpuUMep, Yepes CUCTEMBbI BbITSDKKU U BEH-
TUNAUMM BO3AyXa), XUAKAX OTXOAOB (HanmpuMmep, Yepes kaHanusauuio) M TBepAblX OTXOAOB Ha
codepXaHue NpUMeHsAeMblXx HaHomaTepuanoB. Ons oueHKM 3¢dpdeKTMBHOCTM MeTOAOB 3alUUThl U
CpeAcCTB ynpasneHus cnegyeT cobpaTb Bce AOCTYNHLIE AaHHbIE 4O U Mocne YCTaHOBKU BCeX UCTIONb3Y-
eMbIX TEXHUYECKNX CPeACTB KOHTPONS.

2) OomkHbI OblTb BLINOMHEHBI TEXHUYECKUE pacyeThbl AN MEeCT BO3MOXHOIO BblAeNeHUs NeTyunx
BELLEeCTB M ApYrMX HecTaHAapTHBIX BbIOPOCOB.

3) OomkHa 6bITb NpoBeAeHa oLeHKa BO3MOXHOIO KONM4ecTBa HaHOMaTepuaros U BellecTB, pac-
nbinsieMblx 06opyaoBaHnem (B TOM Ynche Npy MHUMAEHTaxX) B NpoLieccax NpouM3BoACTBa, TPaHCNOpTU-
poBku, 06paBoTkKn, XpaHeHUs, nepepaboTkM OTx0A0B U B BbiGpocax. PesynbTaThl MakcumarnbHOro
codepXaHuUsA HaHOMaTepuanoB B BO3AYLIHbLIX U XXWAKUX cpefdaxX AOIDKHbI OblTb NpeacTaBneHsbl B Buae
oTyeTa.

4) OanbHeiwwmne MOHUTOPUHT UM U3MEePEHUs], B TOM YUCTIE B YCITOBUAX NOMNUroHa, MoaenupoBaHue
N U3MepeHUe CoaepXKaHUsi OMacHbIX BELLECTB B OKpyXatolein cpefe MoryT ObiTb MHULMUPOBaHbI Ha
OCHOBe aHanu3sa JaHHbIX MOHUTOPWHIa TOKCUYHOCTU N UCXOAHLIX AaHHbIX.
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B) Mcnonb3oBaHune noTpebutenem U UCNoMbIOBaHWE NO OKOHYAHWN Cpoka CryXKGbl

1) Ha Bcex cTaamax XMU3HEHHOrO LiMKna npoaykunn, cogepxallein HaHomaTepuansl (B TOM Yucrne
npu yTunusauum), B npoLecce KOTOPbIX MOTyT NPOM30KTK onacHble BbIGpOoCk! B BO34yX, Body, nonaja-
HWe HaHOMaTepnanoB B NOYBY, OCaA0YHbLIE MOPOAbLI UITN HAKOMMEHNE UX Ha MOBEPXHOCTW 3eMMn, 4Or-
XHbl 6bITb BbINOSIHEHBI MOAENNPOBAHNE U pacyeThl, OCHOBaHHbLIE Ha peasibHO NPUMeHAieMbIX 06 pasLiax
(c yqyeToMm ux nsHoca 1 paspyeHust). Heo6xoanmo cocTaBnTb NOSHYIO XapakTepUCTUKY N3rOTOBMEHHbIX
nnu nepedaHHbIX Ha XpaHeHWe HaHOMaTepuanos, BKOYasa pacnpejeneHne paaMepoB YacTul 1 apy-
rme napameTpsl. [1py1 UccneaoBaHUU BblAENEHUS HaHoYacTUL, B BO3AyX A0KHbI OblTb M3MEpPEHbI Mak-
cumarneHoe ¥ cpefgHee Mo BPeMeHW codepaHue HaHo4vacTuL, (BblpaKeHHOe yepes MacCoBYH WUiv
CUETHYIO KOHLeHTpaLuo Yactul).

2) Ecnu npn npUMeHeHWU NpoUCXoAMT MPsSIMON KOHTAKT ONacHbIX BELLECTB C KOXEeW 4erioBeka,
HeobXoaMMO NMPOBECTU OLEHKY 403bl, YacTOThl U MPOACIKATENBHOCTM Takoro Bo3aencTeums.

3) Ecnu naHomatepuans! pakTuyecku nnu noTeHunanbHo MOryT HaxoAuTbCsa B MULLe, Bode Unn
nonagartb B HUX, TO CrieAyeT USMEepWUTb UMK OLLeHNTb UX codepXaHue B npeanonaraemMbelX 1 pasymHo
OX1OaeMbIX YCIOBMSIX UCMOMb30BaHMA NoTpebutenamu.
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MpunoxeHne A
(cnpaBo4Hoe)

MepeyeHb AaHHBIX 0 hU3MUYECKUX U XUMUYECKMX CBONCTBAX MaTepuana

A1 MepeyeHb hN3NYECKNX N XMMNYECKNX CBONCTB

- TexHu4eckoe HavMeHOBaHUe.

- Kommepueckoe HavmeHOBaHWe.

- O6wwmii B HAaHOMaTepuana.

- XMMUYECKMI COCTAB (BKINOYAasi COCTAB 3aWMTHOMO MOKPbITUA NOBEPXHOCTH).

- MonekynsipHas cTpykTypa.

- Kpuctannuueckasi cTpykTypa.

- ®duamnyeckoe coctosHne n hopmMa YacTuy (Npy KOMHATHOW TeMNepaType U HOPManbHOM JaBrneHun).
- Paamep vacTtuu, pacnpegeneHve pasmepoB 4actuu (rpaHynoMeTPUHECKUIA COCTaB) U NIoLazib NOBEPXHOCTM.
- MnoTHOCTB YacTnu,

- PactBoprMocCTh (B BOgE M COOTBETCTBYHOWMX BUONOIMYECKUX XNAKOCTAX).

- AucneprupyemocTs.

- O6beMHasi NNOTHOCTb.

- Hanuuwne arnomeparos.

- MopucTtocTe.

- MoBepxHOCTHLIV 3apsg.

- XvMu4yeckas akTMBHOCTb NOBEPXHOCTU.

A.2 NogpobHan nHopmaumna o Pnanyecknx N XMMUIEeCKNX CBOoNCTBax

A.21 TexHnveckoe n KOMMep4YeCKoe HAaUMEeHOBaHue

Heobxoaumo ucnonesoate NnoapobHoe HanmeHoBaHue (Hanpumep, AB-123 unn ¢ NoBepxXHOCTbIO, 06paboTaHHOM
HaHOPYTUNOM Ti021 )) 4NsA Toro, 4Tobbl OTNUHNTL UCCnegyeMbIi HAaHOMaTepuan ot NoAOBHBIX HAHOMAaTepUaroB UK aHa-
NorMyHbIX Marepuanos B ob6vemHon cdopme. Ecnn nposeger psag npob pasnuyHoro cocraea, crielyeT UCMONb30BaTb
naeHTndmKaumio Ansi BCeX COCTaBMAIOWMX TaK, YTo6bl MOXHO Hbino obecneunTs NPOCNEXMBAEMOCTE COOTBETCTBYOWMNX
ON3NYEeCKNX CBONCTB.

A.2.2 O6wmin BUA HAaHOMaTepuana

CnepyeT onpegenuTb B KAKOM BUAe HaHOMaTepuan npeAcTaBreH (B BUAe NOpoLLKa, CYCNeH3uun, aspo3onm u T. n.).
Bva HaHOMaTepuana MeeT CyLLeCTBEHHOE 3HaYeHne Asl onpeaereHust NyTen pacnpocTpaHeHus, 3KCNo3nuum u Bo3aen-
CTBUSI HA YENOBEKa UMW OKPYXKaloLLylo cpefy.

A.2.3 Xumnyeckum coctaB

CneayeT yCcTaHOBUTb cofiepXXaHue B HaHOMartepuarne XMMUYEeCKUX 3MeMEeHTOB UITM XMMUYECKUX COeaANHEHUI, Cno-
CcoBHbIX HAHECTW Bpe[ YenoBeKky u okpyxatowei cpege. Kpome Toro, Heo6xoaMMo ykasaTb CONyTCTBYIOWME BelecTBa,
cnocobbl 06paboTku NOBEPXHOCTU U HanUune CTPyKTYpUpylowmx 4o6aBoK, MOCKOMNBKY OHM MOTYT NOBNUSITL HA NOKa3aTe-
Y TOKCUHHOCTU 1 3kcnoauumn. Heo6xogMmMo NOMHUTB, YTO XMMUYECKUIA COCTaB MOXET U3MEHUTLCS MPU BKMOYEHUN
HaHoOMaTepuana B NpoAyKUMIO UMK NPU BbIAENEHUN U3 Hee Ha CTaAWsIX IKCMIlyaTtauuu, yTUn3aumm unm noBTOPHOro
MCnonb3oBaHus. [JomxkHbl ObITh Takke MASHTUDNUMPOBAHLI NPUMECH B Matepuare U cTerneHb 3arpsi3HeHUs.

A.2.4 Kpuctannu4yeckas n MONeKynapHaa CTPyKTypa

Kpuctannmueckasi 1 monekynapHas CTPyKTypa HaHoMaTepuarna MOXeT MOBMUSATbL Ha ero TOKCUYHOCTb. MHdopma-
UUS O KPUCTannM4eckor M MOMEKyNnsaApHOW CTPyKType MaTepuana obecneuyvBaeTt nyduiee NoHMMaHWe 3aBUCMMOCTU
CBOWCTB HAHOMaTepuarna oT ero CTPyKTypbl.

A.2.5 dusnueckoe coctoaHne n hopma yacTmy

CnepyeT ycTaHOBUTL, SIBAAETCA NN HAHOMaTepuan Kpuctannuyeckum unm amopdHeim? Kpas yactuy okpyrnbie
unu ocTtpele? Kakoea ¢hopma 4actuy HaHOMaTepuana, Hanpumep, oHu UMeloT hOpMy MIAacTUH, BONOKOH Unu cdepbl?
dusnyeckoe cocTosiHve U opma HacTuy BNMAIOT HA TO, KaK HaHOMaTepuan B3auMOZENCTBYeT C YacTuuammn apyrmx
BeLecTB (Npw arnomepaymm), HaCKONBbKO NErko OH pacnpenensieTcsi B pasnuyHbIX cpefiax, Kak BO3AeWCTBYET Ha pacTe-
HUSL, )KUBOTHBIX U T. .

A.2.6 PacnpeageneHve pa3mepoB vYacTvly (rpaHynomMeTpM4ecKnini COCTaB) M NNolaam Nx NnoBepxXHOCTH

CnegyeT ycTaHOBUTbL CPEAHUI Pa3Mep U CPEeaHIo Niowaab NOBEPXHOCTU YacTUL, U UX pacrnpeerneHne BOKpYr
CcpegHUX 3Ha4YeHWi, a Takke pacnpegeneHme Jactuy no macce. OTW JaHHblEe BaXHbl, MOTOMY YTO BbICOKOE 3HadeHue
OTHOLWWEHUA NNOWaaun NOBEPXHOCTN K Macce 4YacTuL, HaHOMaTepuvarna siBNsieTCH KPUTUUECKA BaXKHLIM B MOHUMaHUN MHO-
rMX acneKTOB ero TOKCUYHOCTU, NOBEPXHOCTHOW 3HEPTUW U XMMUYECKON aKTUBHOCTU MOBEPXHOCTM.

1) TiO, — avokenp TuTama.
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A2.7 NMnoTtHOCTbL YacTuy,

CnepyeTt yCTaHOBUTbL MAaccCy 4acTul, HaHomartepuana B eavHuue obbvema martepuana. duandeckue CBOMCTBA,
ucrnonb3yemble Ans onpeaeneHust NErkocTu pacnpeaeneHus B BO3gyXe U Boge U NErKOCTU BblgeNeHns ux us sosgyxa u
BOZbl, MPMMEHVMbI ATS NCCNeAOBaHUs CBONCTB HAHOMaTepuana B ra3ax u XugKocTsx.

A 2.8 PacTtBOpMMOCTbL

CnepyeT onpegenuts pacTBOPUMOCTb HAHOMaTepuana B BOAe UNu Apyrux BelecTBax, B TOM YMCne B KNCNOTAX,
Lenoyax, opraHMYecKux pacTBOpUTENsX unu bruonormvecknx cpepgax. ccnegoBaHne 31X CBOMCTB BaXKHO HA pasnuny-
HbIX CTaAUsIX >KU3HEHHOIO LUMKIa HaHoMaTepuana, NnockonbKy B npoLecce pa3paboTkm OH MOXET B3aumoaencTeBoBaTh C
APYrMMM KOMNOHEHTaMK NPoAyKLUK, MaTepuanamm, opraHm3mMmamm unm cpeaon. PacTBOpuMOCTb UrpaeT BaXHYI0 posb He
TONbKO NPW OonpegeneHny CBONCTB HAHOMaTepuana B Te4YeHne ero cpoka cnyx6bl, HO U AnNA UCCNeaoBaHNUA ero cnocob-
HOCTU K BO3[EMCTBUIO HA OKPYXAIOLLYIO cpefly Nocne OKOHYaHWUsi €ro MCNOSb30BaHWUS.

A 29 [AncneprnpyemocTtb

HucneprvpyemocTb onpegensieT Nerkoctb, ¢ KOTOPOW HEpacTBOPUMBLIN TBEPAbIN WK XWAKWKW HaHomaTepuan
MoxeT 6biTb paBHOMEPHO pacnpeferneH B Xuakoctu. [lucneprupyeMocTs HaHoMaTepuana, ocobeHHO B BOAE, NPUMEHSI-
10T ANS CCNeAoBaHUs IKCNIO3ULIMU U KPUTUHECKUX ONACHOCTEN B MPOoLIECCe XU3HEHHOrO LMkna npoaykumu. Aucneprupy-
€MOCTb BMNUSIET HA pacrnpejerneHne HaHoOMaTepuana B NpMpoaHbIX BOAHbLIX cpeaax.

A 210 O6bemMHas NNOTHOCTL

O6bemHast NIOTHOCTbL HAHOMaTepuana mMoxeT GbITb Nerko namepeHa. O6bemHas NNOTHOCTL NO3BONSET onpeae-
NUTb, CKOMMBKO MU MOXeT 06pa3oBaTbCs Npu nepepaboTke HaHOMaTepuana B Nopowok. HaHomatepuan ¢ Hu3kon o6b-
©MHOIN MNINOTHOCTbIO 4YacTo uMmeeT 6onee BLICOKYIOD CTeneHb MNblneobpas3oBaHus, Yem HaHomaTepuasnsl C BbICOKOM
06BEMHOMN MIOTHOCTBLIO TOTO K€ CaMOro XMMUYeCKOro cocTaBsa.

A.211 Hannuwne arnomepartoB

Hanwuume arnomepatoB B HaHOMaTepuane Takke xapakTtepusyeT nbineobpasoeanune npy nepepaboTke HaHOMaTe-
pvana B nopowok. Kpome Toro, nnpopmanmsi 0 Hanuumm arnomMepaToB NO3BONSAET CyAUTb O BO3MOXHOM pacnpeaeneHnm
BAbIXaeMblX YacTul No pasmepam, a TaKke 06 OTHOCUTENBHOWM NETKOCTU UX pacnpeaeneHnsl B OKpyxaiowen cpege.

A.2.12 MNMopucroctb

MopncTocTb XapakTepusyeT HanMuMe NycToT B YacTuuax marepuana. MNopucTtocte U pacnpegeneHve pasmepos
nop HaHomaTtepvana UMelT 3Ha4eHUe Npu ero B3aumMogenCcTBUN C ApYrMMU BELLECTBAMU NPU KOHTAKTE.

A.2.13 MoBepXHOCTHbLIN 3apAL

MoBepXHOCTHLIN 3apsa HaHOMaTepuana BnusieT Ha ero cnocobHOCTL B3aMMoAeNCTBOBaTL C APYrMMY MaTepuana-
MW. B pacTBope NOBEpXHOCTHBLIV 3apsig YacTo ONPeaensiioT NyTeM U3MepeHun 3eTa-noteHunana, 4Yto umeet Gonblioe
3HadeHue Ans onpegeneHuns ctabunbHOCTU M CNOCOBHOCTY YacTuL, K arperauumn.

A.2.14 Xvmnuyeckana akTMBHOCTb

XvMn4ecKas aKTMBHOCTb NOBEPXHOCTU MaTepuana siBfsieTcsi nokasareneM BO3MOXHOCTU U Xapakrepa B3auMoaen-
CTBUS HAHOMaTepuana ¢ gpyrumm marepuanamu. ViccnegoBaHms XMMMYECKON aKTUBHOCTU NOBEPXHOCTU AOIMKHbI ObiTh
apaanTMpoBaHbl K KOHKPETHOMY HaHOMaTepuany (Hanpumep, MoryT GbITb NpoBeAeHa 3HaoTeNnnansHasi npoba, npoeepeHa
CKOPOCTb reMonunaa u NpoBefeH aHanua akTMBHbIX OpM Kucriopoaa).

A.3 JononHnTenbHblIe AaHHEIE

B gononHeHne K huanyHeckMm n XMMUYeCKUM XapaKkTepucTrkam HaHomaTtepuana gormkHa 6elTe cobpaHa uHgopma-
Lms 06 UBMEHEHWSX €ro XapakTePUCTUK Ha PasNUYHbIX CTAAUSAX XUSHEHHOTO LMKINa NPOAYKUUK, BKITHOYAs Criedyowyio;

- HaHocsT nv Ha HaHOMaTepuan nokpeiTue? Ecnn aa, To kakoe? Kakoe BNUsiHMe okasbiBaeT MOKPLITUE HA XapaKTe-
pUCTVKM HaHOMaTepuana?

- BygyT nv gONONHUTENbHBIE KOMMOHEHTbI YMEHbLIATL UMW YBENUYUBATL CNOCOBHOCTL YacTul HaHoOMaTtepuana K
obpasoeaHuio arperatoB? Ecnu ga, To KakoBbl 3TW AOMNONHUTENBHbLIE KOMIOHEHTHI?

- B kakon dpopme HaHoMaTepuan NpucyTCTBYET Ha CTaANsX XKM3HEHHOMO LKA Npoaykumumn?

- Kakoe Bo3gencTBme OKasbiBaT NPOLECCHl NPOM3BOACTBA MK 06paboTKkM Ha XapaKTepruCTMKM HaHOMaTepuana?
Hanpwmep, ecnv HaHOMaTepuan NogBepraeTcs HArpeBy, M3MeIbUYEHUIO, pacnpeaeneHnto B XUAKOCTU, UMK ero NoBepx-
HOCTb 0OpabaTbiBaloT APYIMMU XMMUYECKUMU BELLECTBAMMU, TO KaK MPU 3TOM M3MEHSAIOTCS €ro CBOMCTBAa?

- Uto namenuTes, ecnv HaHomartepuan 6yayT NpousBoanThb B 6OnNbLUMX o6bemax U 45151 KOMMEPYECKOro NCMomb3o-
BaHuA? Hanpumep, OyaeT nv HaHoMaTepuan NpucyTCTBOBaTh B KOHEUHOW NPOAyKUMKN?

- Kak nameHeHune ycnoemin nponseoacTea u o6paboTkm HaHOMaTepuana BIusieT Ha ero XuMmyeckue u mandeckue
cBowcTBa?

- Kakve npumecu moryt NnpucyTCTBOBaTh M KAKOBO UX BO3OENCTBUE?
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Mpunoxexne b
(cnpaBouHOe)

MpuHUMN NnpoBeaeHUA MHOIoypoBHeBbIX UcnbITaHUAW HaHOMaTepuana
Ha OnaCcHOCTb ANA 340p0oBbA YenoBeka

B.1 BBeageHwve

HakonneHne AaHHbIX 06 onacHoCTM npeacTaBnseT co6on No3TanHbIM NPoUece, KOTOPbIN OOLIMHO HAYMHAIOT C
obuielt OLeHKM LUMTOTOKCUYHOCTU HaHoMaTepuana metogamu in vitro n KomnbloTepHOro mogenuposanus. Mocne noa-
TBEPXKAEHWS TOro, YTO TOKCUYHOCTb AAHHOTO HAHOMaTepuana 4ocTaTo4Ho HU3Ka U He TpebyeT ganbHenWwnX nccnegoBa-
HWIA, OOMOMHUTENBHO OLEHUBAaOT Ans Gonee KOHKPETHBIX YCMOBUIM MEXaHW3Mbl AEWCTBUSI U BMUSIHUE PA3NUYHbIX
CcnocoboB pacnpocTpaHeHns TOKCUYHOCTU. McnbiTaHnsa Ha XMBOTHBIX A4OMKHBI CNeaoBaTh MOCIEe Ha4anbHOro YPOBHS
MCﬂbITaHMVI, AnsA Toro 4yTOObI NpoBeEpUTbL aAeKBaTHOCTL pe3ynbTaTtoB MCHbITaHMﬁ, NONYy4YEeHHbIX METOA4AMU, HE UCTOIb3Y-
HOWUMN XXUBOTHbIX.

Ha ypoBHsix ucneitanmii | v Il B HacTosiwee Bpems UCNonb3yloT 0TOOPOYHbIE UCNBITaHWUsI HA OCHOBE BMONOMMYECKNX
vccrnenoBaHvii, a Takke MeTosl in vitro, nogaaowmecs rnybokomy aHanuay. 3Tu UCNbITAHUSI MOMOTAIOT NOHATbL MeXa-
HU3Mbl TOKCMYHOCTM mMaTepuana, HO He JaloT JOCTOBEPHOW KONUYECTBEHHOW MHpopMauumn 0 3Ha4YeHUsAX NoKasaTenen
TOKCUYHOCTU, OMNacHbIX A4S YenoBeKa U OPYIvX XUBbIX CywecTB. BeiGop KNeToYHOM (reHeTuYecku ogHOPOAHOM) NMHUK
KpanHe Ba)KeH, NOCKONBbKY MMMOPTann3oBaHHbIE NIMHUKN KNETOK MOTYT HE COOTBETCTBOBATL crnocobam hyHKLIMOHMPOBa-
HUS, NoKasaTenbHbIM AN YenoBeka.

B.2 YpoBHM ncnbiTaHnm

B.2.1 YpoBeHs |. O6Gliee onpeaeneHne TOKCUMHOCTH

OCHOBHOW Lienbio ypOBHS | JaHHOW cTpaTtermm ncneiTaHni ABNAETCH NpeaoCTaBNeHne Nosib30BaTerio AOCTYMNHbIX,
[OCTOBEPHbIX, S3KOHOMMYECKN 3P EKTUBHBIX METOAOB OUEHKU OOWEN TOKCMYHOCTU UCCNEAyeMoro HaHomartepuana.
PesynbTaThl UCMNbITaHWUI YPOBHS | MO3BONSIOT NONBb30BATENI0 OLEHUTb TOKCUHYHOCTb HAHOMaTepuarna u NPUHATL pelueHne
0 HeobX0AMMOCTM AanbHENLero ero uccneaoBaHnsa UNu Nepegaydn AaHHOro HaHoMaTepuana Ha 4opaboTKy Ansi CHUXe-
HWUSI TOKCUYHOCTM.

B5.2.2 YpoBehsb |ll. CneynanbHble UCNbITaHNA, BKIIOYaloLWme nccnegoBaHme cnoco6os nonagaHuA HaHOMa-
Tepwana B OpraHuam

OCHOBHOV Lienbto ncnbiTaHui ypoBHs |l aenseTcs oueHka 6ornee KOHKPETHbIX MEXaHM3MOB AENCTBUA U cnocoboB
pacnpocTpaHeHnsi TOKCUYHOCTU. OTW UCMbITaHUA AOMXHbI NOMOYb HAYanNbHOMY MOHUMAHWIO MECT M TOYEK TOKCUMHOCTU B
opraHu3Me 4enoBeka U criyxaT B kauyecTBe OTOOPOYHbLIX METOAOB HA paHHUX cTaausax paspaboTku HaHomartepuana.
Crtpaterusi ucnblTaHni ypoBHs |l npuMeHnTEeNbHO K HAHOMaTepuanam AgormkHa 6biTb paspaboTana nocne nccnegoBaHus
DOUNYECKUX Y XUMUHECKUX CBOMCTB HAHOMAaTEPUAanoB U OXMAAEMbIX CLIEHapUEB X PacnpoOCTPaHEHUS.

HononHutenbHble NCCNEAOBaHUA HA «MOAENN Tena YenoBeka» NPUMEHSIOT ANs OUEHKM in vitro onacHoOCTN BO3-
HVKHOBEHUS NEroYHbIX U OHKOMNornyeckux 3abonesaHni, HeBponornyecknx 6onesHen, CHUKEHNS PENPOAYKTUBHOW OYHK-
UMW, cepaevHO-CoCyauCTbIX 3aboneBaHMin W PacnPOCTPaHEHUs1 TOKCUYHOCTW, WMHAYLMPYEMOW HaHOMaTepuanom.
PekomeHayeTcsi Takke NpoBeAEHNE NCCNegoBaHuii No Mmetoay ADME") na knetouHom u BHYTPUKNETOYHOM YPOBHSX, a
TakKKke U3y4yeHne XxapakTepucTuk B3aumogencTeus mexay HaHomatepuanamu u knetkamm. Metog ToxCast nossonsiet
Nnony4ynTb 4OCTATOYHO AOCTOBEPHbIE OLEHKN W/WNW OLUEHKU HA OCHOBE KOMIMbIOTEPHOro MOAENNPOBaHUS, NPUMEHUMbIE K
HaHomartepuanam.

HekoTopble ncnblitans MoryT 6biTe MOAUMULUMPOBaHbI U3 CYLLECTBYIOWMX METOAOB UCNbITAHUIA Ha TOKCUYHOCTD
WU cneunanbHO CNpoeKTUPOBaHbI A5 UCCNeA0BaHWUA TOKCUYHOCTM HaHOMaTepuana nNpu KOHKPeTHOM cnocote NPOHMK-
HOBEHUS HAHOMaTepwuana B opraHu3am venoseka. [ocne onpegenexHus nyTen 3KCNO3NUMUM U 403bl TOKCUYHOCTU LIUTOTOK-
CUYHOCTb AN KNeTOK B MecTax nonagaHus HaHoMartepuana B opraHM3M YenoBeka MOXeT OblTb OueHeHa ¢ NOMOLWbIO
pasnuyHbIX METOAOB in Vitro, a4anTUPOBAHHbLIX K KOHKPETHOMY HaHOMaTepuany, BKNo4as OUeHKN NeroYHON TOKCUYHOC-
TN, HEWPOTOKCMYHOCTU, HEGNAronpuATHOrO BO3AEWCTBMA Ha BHYTPUYTPOBHOE pa3BuTME W OTAANEHHLIX NOCNEeACTBUN
TOKCMYHOCTW.

B5.2.3 YpogeHns lll. BanngupoBaHHble MeToabl ucnbitannn OECD, npuMeHnmble K HAHOMaTepnanam

JaHHbIN ypoBeHb UCNbITaHWUI criegyeT NPUMEHsITb K HaHOMaTepuanam, 4na KOTOpbIX NpeanonaraeTcst KOMMepUec-
KO€ UCMNonb3oBaHue U Ansi KOTOPbIX UcrbiTaHus YpoBHS |l He ganu pe3ynbTaToB No onpeaeneHunio UX TOKCUHHOCTHN.
B 3aBucrvMOCTM OT Hame4YeHHOro UCNoNb30BaHWA NPOAYKLUM AaHHbIE UCTbITAHWUS MOTYT COOTBETCTBOBATbL MUCTbITAHNSM
Ha Bonee paHHUX cTaaUsX.

1Y ADME — Absorption, Distribution, Metabolism and Excretion (BcacslBaHWe, pacnpocTpaHeHue, MeTabonmam
3KCKpeums).
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B5.2.4 YpoBeHb IV. UcnbiTaHnA HA OCHOBE pe3ynbTaToB NPeAbIAYLMX YPOBHEN

Ha panHom yposHe moryT 6biTb MCNONb30OBaHbI BaNnUANPOBAHHbLIE PYKOBOACTBA U HOPMATUBHLIE JOKYMEHTbI MO
MCMbITaHUAM AN oNpeaeneHns pucka, COOTBETCTBYIOLLLErO HAHOMaTepuany, paspaboTaHHOMY 1151 KOMMEPYECKOro Npu-
mMeHeHus. [ockonbky NpUMEeHeHNs HaHoMaTepuaroB OYeHb PasnUYHbl (KOMMBIOTEPbI, CMIOPTUBHbLIE TOBApbl, MPOMBILL-
NEeHHble XUMUYecKue BelecTBa, MeAULMHCKME TOBapbl), TO BECbMa CMOXHO pa3paboTaTb yHMBepcarbHyl MaTpuuy
MCnbiTaHWA ANA BCEX BMAOB UX NpuMeHeHusi. B gonrocpouqHoln nepcnekTueBe BaXkHO MAEHTUMULMPOBATE KOHKPETHbIE
NyTH 3KCNo3numn, Hanbonee apdhekTUBHbLIE PYKOBOACTBA U HOPMATUBHBIE AOKYMEHTBI MO UCTILITAHUSIM ANS OUEHKU COOT-
BETCTBUA HAHOMAaTEpPNanoe yCTaHOBMNEHHbIM TpeboBaHuaM. [INs HEKOTOPLIX HAaHOMaTepManoB OTCYTCTByeT Heobxoau-
MOCTb NpoBeaeHns ncnoiTalunin Ha ypoere lll. Ha gaHHoM ypoBHe nccneayloT ToNbKO Te HAHOMaTepuansl, Ana KOTOPbIX
Heob6xoanMmo gokasatb ux 6e3onacHoCTb Arsi KOMMEPYECKOTO UMW NPOMBbILLNEHHOFO UCMONB30BAHUS, AN KOTOPBIX UCHbI-
TaHus Ha ypoeHe Il He ganu pe3yneTaToB OTHOCUTENBHO UX TOKCUYHOCTU U HEOBX0AMMO NPogoMKUTL Bonee rnybokue u
BCECTOPOHHME ucnbiTanus Ha ypoHsx Il n V. Ncneitanus Ha ypoewsax Il n IV aomxHel BkNovaTte B cebs gansHelwmne
ncecnegoBaHnsi KOHKPETHbIX NokasaTenel TOKCMYHOCTU (OLEeHKa 3aBUCUMOCTU «403a-3heKT») n oTAaneHHsIX nocnea-
CTBUIA BO3JENCTBUS TOKCUYHOCTM, HE BKIIOYEHHbIX B UCMbITaHWs YPOoBHS I.

B.3 OononHuTenbHble AaHHbIE NPU HEOGXOAMMOCTH

Ecnn Ha ocHOBe aHanm3a MonyYeHHbIX pe3ynbTaToB WCMbITaHWMIM Ha ypoeHsiX Il—IV, nocne npoeeaeHws konu-
YECTBEHHOMN OLEHKM U ONUCaHUs (OU3NYECKUX U XUMUYECKUX CBOWCTB M IKCMO3ULMKN ANSA KOHKPETHOr0 HaHoOMaTtepuana
Heo6XoaMMbl 4ONONMHUTENBHbIE UCMNBITAHWA ANS aHanuaa oTAaneHHbIX NoCneAcTBUI BO3AENCTBUS TOKCUHHOCTY, Herpo-
TOKCUYHOCTM UMW UMMYHOTOKCUYHOCTH, TO NPW 9TOM credyeT ucnonb3oBaTs cTpareruto ucneiraHuin OECD gns nepeoro
NoKoNeHns HaHomaTtepuarnoB. B gaHHONW cTparternm ckoMOMHMPOBaHbI MPUMEHEHUE BbILLEYNOMAHYTBHIX UCCNEAoBaHUN
OTAaneHHbIX NOCNeaCcTBMI U COKPaLLEHNE KONMYECTBA UCMOSb3YEMbIX XXUBOTHLIX A nabopaTopHbIX UCCrefoBaHuin, a
TaKXe pacxo4oB Ha MPOBEPKY MO YCTapeBLW WM JOKYMEHTaM.
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Mpunoxenne B
(cnpaBoyHOe)

MepeyeHb AaHHbIX 06 oNacHOCTAX ANA 340pOBbLA YeNnoBeKa (anbTepHaTUBHLIA Noaxoa)

B.1 O6wwe nonoxeuuna

OCHOBHbIM UCTOYHUKOM aHHbIX 06 ONACHOCTY ANs 30,0POBbS YeNOBEKa SABISIIOTCA UCMNBITAHWA U 9KCNEPUMEHTbLI Ha
JXUBOTHbIX. B HacToAWEM NPUIoXXeHnm onncaHbl OCHOBHbIE UCTIbITAHUS, KOTOPbIE MOryT 6bITh NICNONBb30OBaHbI npu paspa-
60TKe npocduns onacHocTen HaHomaTepuana. MHorve n3 3TMx MeTogoB UCMbITAHWI NPOAOCMKUTENbHOE BpeMsi Bbinu
MCNonb30BaHbl Ansi 06 beMHbIX MaTepuarnoB (He HAHOMaTepuaroB), OAHAKO MX 3PEKTUBHOCTL U TOYHOCTb NPUMEHU-
TemnbHO K UCTbITAHWSIM HAHOMaTEepPMAaroB elle HeZJoCTaTOYHO NpoBepeHa. [pu onpegeneHny KOHKPETHOrO MeToAa UCHbI-
TaHUi HeoOXOAMMO YUMTbLIBATb KPOME BCEr0 MpoYero umelowmecsi npobensl B AaHHbIX, UASHTUDULMPOBAHHLIE NPU
aHanuae UCTOYHMKOB MHpOpMaLmKn U cocTaBreHum Npodunst akcno3mumu. [ns Kaxaoro cryqas A40MmkHbl 6b1Th onpese-
NeHbl anbTepHaTuBHbIE METOAbI UCNbITAHUN (B TOM 4Yucrie ucnbiTaHus in vitrouv ¢ NMOMOLUbIO KOMNbIOTEPHOIO MoAenupo-
BaHWs), NPVHUMNLI KOTOPbIX BKMIOYAlOT B cebs crnegylowee: B NpoLEcce UCNbITaHUI He AOIKHbI GbITb MCNONb30BaHbI
XUBOTHbIE, METOAbI U pe3ynbTaTbl WUCMbITAHUA AOJDKHbI BbITb NPOrHo3npyembiMmn, BOCNpon3soguMbiMm U UME€Tb BO3MOX-
HOCTb Anst UX nepegayn. Takme MeToAbl UCTIbITAHWI AOMXKHbI ObiTb B NEPBYI0 oYepeab NPUMEHEHbI NPU uccneaoBaHnm
BOMPOCOB, CBA3AHHbIX C ONaCcHOCTLIO ANsl 3B0POBbs YeroBeKa.

B.1.1 OdepmaTonornyeckne ncnbiTaHua

BoagelicTere Yepes Koxy Hanbonee TUNMYHBIN M BaXXHBIM NYTb BO3AENCTBUA HaHOMaTepuanos. [ins nccneposa-
HWUsI BO34ENCTBUS HaHOMaTepuarna Ha KoXy MoryT 6biTb MCNONb30BaHbl 4EPMAaTONOrMyeckmne UCnbiTaHUs B COOTBETCTBUM
¢ OECD 435 [1], OECD 431 [2], OECD TG 430 [3], OECD 429 [4], OECD 428 [5].

B.1.2 OpanbHble UCNbITaHURA

Ecnu ycTaHOBMEHO, YTO NPV M3rOTOBMEHUM MK UCMONb30BaHUM HaHOMaTepuana CyLecTByeT BO3MOXXHOCTb Nona-
OaHus ero B NuLLYy, TO MOXeT OblTb PEKOMEHAO0BaHO NPOBeAeHMe oparbHbIX UCTbITaHul B cooTBeTcTBUM ¢ OECD 423 [6],
OECD 420 [7], OECD 425 [8], a Takxe npouegypbl NPYMEHeHNs1 NMOBTOPSAIOLMNXCA OparibHbIX 403 C NEePUOAUYHOCTBIO
28 gHel ¢ NonHon NpoBepkol rmcronaronoruu 3a 90-gHeBHbIN nepuog HabnoaeHun. (3TOT MeTo NO3BONSET BbISIBUTb
CKPbITOE BO3AENCTBME KPATKOCPOUHbLIX OMACHBIX 9KCMO3MLUMI HaHOMaTepmuana, 0CobeHHO, ecnu NpueM NULLK SIBNSIETCA
€OUHCTBEHHBLIM NyTeM NonagaHusa HaHoMaTepuana B OpraHuaM Yenoeeka.)

B.1.3 UHransunMoHHbIe NcnbiTaHnA

PacnpocTpaHeHne onacHbIX BELWECTB, NePEHOCMMbIX BO34YLLHbIM NYTEM, ABNAETCA OQHUM U3 Hanbonee onacHbIX
nyTen pacnpocTpaHeHns HaHOMaTepuana B npodeccnoHaneHom cdepe. MoryT 6biTb pekomeHaoBaHbI cneaylowme uHra-
NAUNOHHbIE UCNbITAHUA:

- Npoueaypa NPYMeHEHUs NOBTOPAIOLLMXCH UHraNALMOHHBIX UCNBITAHNMIA C NEPUOANHMHOCTBLIO 28 AHEW C NONHON
nposepkon rmcronaTtonorun 3a 90-gHeBHbINM Nepuod HabnaeHns;

- NPUMeHeHne 0QHOKpPaTHONM 403bl C MONHOW NpoBepKoy rmctonaronorum 3a 90-gHeBHbIN Nepuog HabnioaeHun.

MpumeyaHue— McnbliTaHUsl HA OCTPbIE UHIANALMOHHbIE ONACHOCTU BPAA N MOMYT NPEAOCTaBUTL 3HAYUMYIO
MHGOPMAaLMIO NPU NPUMEHEHNMN OMNACHBIX OMbITOB Ha XUBOTHbIX.

B.1.4 Od¢ranbmonornyeckne ncnbiTaHusA

Ecnu cywectByeT BeposiTHOCTb NONagaHNa HaHOMaTepuanoB B rNasa, To MOryT 6biTb NpUMeHeHbl cnefytowme
odTanbMOonorMYeckne UCnblTaHus:

- TECT Ha POroBumLe rnasa KOPoBbl Ha BOCMPUMMUUBOCTL U NPOHMLIAEMOCTb (MCNONb3YIOWUIA TKaHWU, NONYHEHHbIE C
GOVHM) 1 TeCT Ha KYPUHOM [mna3e (MCMOoNb3yLWmii TKAHN TYMAHHO YMEPLLBMNEHHbIX XXUBOTHBIX).

MpuMeyaHun e — ITU NCNLITAHUS NPY COOTBETCTBYIOLLMX OBCTOATENLCTBAX U C ONpeaeieHHbIMN OfpaHNYEHHUsI-
MW MPUMEHSIIOT B KA4eCTBE UCMbITaHUM Anst MAeHTUMMKALMN BELLECTB, Pasbeaalolmx rmasa u BbI3bIBaWNX Cepbe3Hoe
pasgpaxeHue rmas, npu NPpoBeaeHMN MHOTOYPOBHEBBIX UCMLITAHUA, OAHAKO 3TU METOAB! UCNLITAHWI HE MOTYT 3aMEHUTb
UCTbITaHNI oPTanNnbMONOMMYECKON NPOAYKLUMM Ha KPOTNMKaX B €CTECTBEHHbIX YCITOBUAX.

B.1.5 UcnbiTaHnAa Ha MyTareHHOCTb/TeHOTOKCMYHOCTb

Ecnu cyuwecTtByeT BO3MOXHOCTb I'IOTeHLI,VIaJ'IbHOﬁ 3KCrno3mumm HaHomartepuana BHE 3aBUCUMOCTU OT NyTU €ro
nonagaHusa B OpraHnam YesnioBeka, To AoMKHa ObiTb NPOBeAEeHa OLeHKa ero MyTareHHOCTU/TeHOTOKCUYHOCTU. MoryT 6bITb
NnpUMEeHeHbl cneayumue ncnbiTaHNA Ha reHOTOKCUYHOCTDb.

B.1.5.1 YpoBenn |

McnbiTanus B cootBeTcTBUM ¢ OECD 471 [9], OECD 473 [10].

B.1.5.2 YpoBets Il (npn Heo6xoaumocTy)

Uenbitanna B cootBeTcTBUM ¢ OECD 476 [11], OECD 487 [12], OECD 482 [13], OECD 495 [14].

B.1.5.3 Yposens lll (npn HeoGxoanmocTh)

McnbiTaHnA Ha XpOMOCOMHbIE OTKNOHEHWUS C UCTIONb30BAHMEM METOAOB iN Vivo, TakuX Kak aHanu3 metadasbl Kne-
TOK KOCTHOFO MO3ra.
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B.2 [lononHuTenbHbIe AaHHbLIE (MPN HEOBXOANMOCTH)

B 3aBucumocTu oT pesynbraTta BbiEYNOMAHYTHIX UCNBITAHUA M NO APYTUM UMEIOWMUM MECTO NPUHUHaAM MOTYT
notpeboBaTLCA AOMONHUTENBHbLIE AaHHbIE.

B.2.1 Bnonornyeckme onacHoCcTm

Mertopa ucneiTanmii pazpaboTtaH A4ns Toro, 4To6bl Ny4we NOHATL ONACHOCTb HAHOMAaTEPUaNo. ANs YenoBeka u crno-
cobbl MX NonagaHusl B TENO YernoBeka, YTo SABNSAETCA OAHOW U3 CaMblX BaXHbIX M NPUOPUTETHLIX 3a4a4 UCCNeaoBaHUN.
Ota uHdopmauusi 0cobeHHO BaXkHa A1 HAHOMAaTEepUanoe, BO3AENCTBUE U SKCMO3NLUA KOTOPLIX HOCUT XPOHUYECKUI U
NOBTOPSIIOLLMIACS XapaKTep, a UX BO3AeNCTBUIO NOABEPXKEHbI NepcoHan, notpebutenn unu gapyrue rpynnel niogen. Cne-
AoBaTenbHO, €CNN UCMNONb30BaHUE HAHOMAaTEPUaNoB NPUBOAUT K CYLLECTBEHHOM 9KCNO3NLMK, TO TakUue UCCneaoBaHuns
JoMXHbl 6bITb NPOBeAEHbI B 06513aTensHOM Nopsigke, faxe B OTCYTCTBUE CTaHAAPTHLIX METOA0B UCMbITAHUN.

LLinpokuii cnekTp METOAOB MCCNEAOBaHUI UCNOMB3YIOT AN OLEHKM 6Monormyeckon onacHoCTU U CBOWCTB O6bIY-
HbIX MaTepuanos. B nocneaHee Bpemsi npoBeAeHbl MHOrOYUCNEHHbIE UCCNefOBaHNA ¢ NPUMEHEHNEM METOA0B aHann3a
Buonornyeckmx onacHocTel 1 BO3QENCTBUSI HAHOMaTEpUanoB Ha YenoBeka. oka ewe cywecTByiloT Npobnemsl npume-
HEHWUA N3BECTHbLIX METOA0B K HAHOMaTepuarnam, Tem He MeHee Ha HavanbHOM CTagun HaxoanaTCcAa uccneqoBaHnAa n paspa-
60TKM HeobxoanMbIX Guonpob.

B.2.2 WccnegoBaHne XpOHMYECKOro OpanbHOro, A4epMaToriorMvecKoro MAu WMHransiunoHHOro BO3Aen-
cTBUA (Nnepnop Bo3aencTsusa no3 6onee 1 ropa)

WcecnepoBaHust XpOHUYECKOro BO3AENCTBUSI He0OXoanMbI ANst naeHTUdMKauMmn pucka 340poBblo YenoBeka, ecnu
CYLLECTBYIOT AOKA3ATENbCTBA HaNM4YmMs TOKCUYHOCTU MOCNe OCTPLIX BO3OENCTBUM, BKNIOYEHHbIX B 6a30BbI NepeyeHb
OaHHbIX, UMW €Cny CYLEeCTBYEeT UM OXUAAETCA XPOHUYECKoe BO3AeNCTBUE Ha nepcoHan, notpebutenen, obuecrso.
Bonee noapobHasi nHopmaums ¥ pykoBOACTBA MO UCMLITAHUSIM HA XPOHUYECKYIO TOKCUHMHOCTb AOCTYNHbI OHNaWH Ha
cante OECD.

B.2.3 PenpoaykTmBHaA N 9MO6puOHanbHaA TOKCUMHOCTb

Insi nccnegoBaHvsi penpoaykTUBHOM M 3MBPUOHANBHOW TOKCUHYHOCTU HEOBX0AUMO BbISIBNEHUE BO3AENCTBUS HA
MY>KCKWE UMW XXEHCKVNE PENPOaYKTUBHbIE OpraHbl, NCCNneaoBaHne TOKCMYHOCTU M onpeaeneHne KpUTUYeCKUxX 403 Bo3aen-
cTBUSA Ha 0be rpynnel. B oTninyme ot 310ro nccnegosaHne sMGpronornveckol TOKCMYHOCTH ABNseTcA Gonee CroXHbIM, a
€ro pe3ynbraTbl — BeCbMa U3MEHYVBbLIMW. BO3AeNCTBME XMMUYECKMX BELLECTB NPOBEPAIOT HA BEPEeMEHHbIX XXUBOTHbIX,
TAaKUX KaK MbILLKW, KPbICbl MK KPOJITUKKU, & X MOTOMCTBO OLUEeHUBaloT Ha npeaMeT I'IOCJ'Ie,qCTBVIﬁ BO3,C[6!710TBVIF| TOKCUYHOCTU
BO BpeMsi SMOPMOHanbHOro paseuTust. [NpoaonmkutTensHOCTb BO3AENCTBUST MOXET NPOAONKaTbCA OT 3a4aTusi 40 MOMEH-
Ta poOXAEHWS W B NOCNepoaoBLIN nepuos,.

B.2.4 UccnenoBaHne HEMPOTOKCUYHOCTH

VMcecnegoBaHusi HEMPOTOKCMHHOCTM HamnpaeeHbl Ha U3yvyeHne BO3OENCTBUS XMMUYECKUX BELWEeCTB HA HEepPBHYIO
cHcTeMmy YenoBeka, Bkitovasi Mo3r. CyLlecTBeHHOe NOBpeXaeHe TKaHeW HEPBHON CUCTEMbI MOXET 6bITb OBHapYXeHO Ha
OCHOBE pacLlUMPEHHON MMCTONaTonornm Nocne nony4YeHvsi NOBTOPHOW TOKCUMYHON A03bl. bonee ToHkne noepexaeHus
TPYOHO OOHapYXWNTb METO4aMU FMCTONaToNormK.

Mpr HANUYMKM NPU3HAKOB HEVPOTOKCUYHOCTU AOMKHBI ObITb NPUMEHEHbI M a4anNTUPOBaHbI CYLECTBYIOLMNE NCNbITa-
HWS1 HA HEMPOTOKCMYHOCTD, B MPOLECCe KOTOPLIX AOMKHbI ObITh BbISIBINEHbI HEMPONOBEAEHYECKNE U HEWponaTonormyec-
KWe OTKIOHEHUs], He OBHapY)KeHHbIE METOAaMN MTMCTONATONOMM NMPU 3KCNEPMMEHTAX Ha B3POCNbIX rPbI3yHaXx.

B.2.5 bonee o6WwMpHbIe nCCNeAOBAHNA MYTareHHOCTU/TeHOTOKCMYHOCTH

MonoxuTenbHble pe3ynbTaTbl HA HAYanbHbIX 3Tanax UCCNeAOBaHUS MyTareHHOCTU MOTYT NPUBECTU K Heobxoau-
MOCTM AOMNOMHUTENbHBLIX UCCNEAO0BaHNIN HA MyTareHHOCTb unu oT6opy GMonpob Ha KaHLEPOreHHOCTh.

B.2.6 Y3koHanpaBneHHble nccnegoBaHUA TOKCUYHOCTH

Pesynbtathl 06paboTkM OCHOBHBIX AAHHBLIX HA HAYaNlbHOM 3Tarne B COMETAHUU C U3BECTHBIMU UMK OXMBAEMBIMU
cnocob6amn BoO3aeNCTBUS MOTYT NPUMBECTU K HE06x0anmocTn Gonee rmybokux u y3koHanpaBneHHbIX UCCnegoBaHnn TOK-
cnuHocTu. Ecnu, Hanpumep, cylecTBYIOT AoKa3zaTenbCTBa HA HAYaNbHON CTaAuUN UCCNEA0BAHNIA NPU3HAKOB TOKCUYHOC-
TV, annepreHHOCTN UM UMMYHOTOKCMYHOCTH, TO Heob6xoaumo npoBeaeHne aHanusa 6uonpo6. Ecnu npuem nuwwm, Kak
nonaraioT, SIBNSIeTCSl NMPEeMMYLLECTBEHHBIM NyTeM NONagaHusi matepuarna B opraHuam, TO AOMKHbI 6biTb NpoBeAeHb!
AONOIHUTENbHbIE COOTBETCTBYIOWME UCCNEAOBAHNA W TECTbl, CBSI3aHHble C aHanu3oM BO3AEWCTBUS maTepuana Ha
KenyAoYHO-KMLLIEYHbIN TpakT. Ecrnv ans KOHKPeTHOro opraHa 4yenoseka uaeHTMOULMPOBAHLI NPU3HAKU TOKCUHHOCTU B
KPaTKOCPOYHOM nepuogae, To LenecoobpasHo NpoBecTy AONONHUTENbHbLIE UCCEA0BaHNUSA ANA TOro, YTobbl oxapakrepu-
30BaTbh Takue oTpuuarernbHbie Bo3gencTeus. MccnegoBanusi MoryT Bkioyatb B ceba cneumnanbHble Ans KOHKPETHOro
opraHa hyHKLMOHarnbHbIe UCMbITAHWSA WU UCNONB30BaHUE MOAENEN XUBOTHLIX AMNS UCCNeA0BaHNS BOCNPUUMHYMBOCTY K
BO3ENCTBUIO.

B.2.7 UccnepoBaHne 3HAOKPUHHBLIX HapyLlleHWh/pa3pyLueHnin

Takne uccnegoBaHusi 4OMKHbI GbITh BbI3BaHbI N0G0N U3 crneaylowmx NPUYKH:

1) o6beMHble maTepuarbl, NOAo6HbIE HaHOMaTepuany, Bbi3bIBAlOT UM MOTYT Bbi3BaTb SHAOKPUHHLIE Hapywe-
Hus/paspyLueHuss;

2) pe3ynbTaTbl OCHOBHbIX UCMbITAHNMIA, UCMBITAHMI HA PENPOAYKTUBHYIO UNK SMOPUOHANbHYIO TOKCUYHOCTb UK
nio6as gpyras goctynHas uHopMaums ykasbiBaloT Ha BO3MOXHOCTb 3HAOKPUHHLIX HAPYLWEHWUA/paspyLLeHnii.

McnbiTaHns Ha BO3MOXHOCTb 3HAOKPUHHbBIX HapyLWeHUi/paspyLueHnii 4omkHbl OblTe YCTAHOBMEHb! B 3aKOHOAa-
TenbHbLIX M 065A3aTENbHLIX TPeboBaHMAX HA OCHOBE 3aK/IOHYEHNI CNeLnanunucToB.
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Mpunoxenne I
(cnpaBouHoe)

MepeyeHb AaHHLIX 06 ONAcCHOCTAX ANA OKpyXalowen cpeabl

1 OaHHble NCNbLITAHMIA Ha OpraHM3Max, o6uTalWmMX B BOAHON cpeae unu B NoyBe

MeToabl ncnbiTaHwiA, CBA3aHHbIE ¢ BMOaKKyMynMpoBaHWeM, JOMKHBI NOMOYb UCCNeAoBaTb OPraHM3Mbl HA OCHOB-
HbIX Tpochuiecknx yposHsix') Gronormuecknx BUAOB, TakMX KaK KOMbYATHIE YepBY, Kpyrnble YepBeu, NNOCKUe YepBu, CooT-
BETCTBYIOLLME HACEKOMbIE N BETBUCTOYCHIE paykmn (Hanpumep, aacdHun). Ecnn nog Bosgenctemem HaHOMaTepuaros 3TH
MCMbITYEMble OPraHM3mMbl NOKa3bIBAIOT CHUXXEHUE XKN3HECNOCOBHOCTY U NPU3HAKK YIHETEHUS], TO AOMXKHbI BbITb Npeanpu-
HATBHI HeobxoAUMbIE Npeaynpexaalowme aencTeusi. BuoakkymynupoeaHue o6biMHO yBeNUUUBaETCA C NOBbLILWEHUEM TPO-
duyeckoro yposHsi. icnbitaHne abnoTmyeckmx acnekToB 3KOCUCTEM, CBSI3aHHbBIX C COOTBETCTBYIOWMMN BMONOrNHecKumMm
BMAamu, No3BONSIET nccrnegoBaTensim pa3paborarb BaxHble NOKA3aTeENU BO3AEWCTBUA HA OKPYXXaIOLLYI0 cpeay.

OneMeHTbl M YCNOBUS MCMbITAHWIA B BOQHOW Cpeae Unv NoYee AOMKHbI COOTBETCTBOBATL HaUMOHanbHbIM TpeboBa-
HUsIM B 9ToW obnacru.

1.1 ToKcu4YHOCTb ANA OpPraHN3MOB, OOMTAKWNX B BOQHON cpege

BkntoueHne aTMX gaHHbIX B NepeyeHb {06bIYHO OHM NPUCYTCTBYIOT B NEPEYHE AaHHbIX), UCNONb3yeMbIX chakTuiec-
KV B kax ol obpoBonbHON n 0653aTtenbHON 3KoNorn4eckon nporpamme Bo BCEM Mupe, Heobxognmo ansa obecneveHus
BO3MOXHOCTU onpegeneHnst TOKCMYHOCTM HaHoOMaTepuanoe Ans BOAHbLIX OPraHU3MoB. [laHHble TOKCUHMHOCTU BKNIOYaloT
B cebs pe3ynbTaThl UCTbITAHWI HA KPATKOBPEMEHHbIN TOKCMYECKMI 3hEKT (OCTPYIO0 TOKCUYHOCTL) AN CYLLEeCTBEHHO
pasnuyHbIX KNaccoB BOAHbLIX OPraHM3MOoB, Arsi KOTOPbIX MOTYT GbiTh XapaKTepHbl HE3aBUCUMbIE MEXAHU3MbI U CTENeHb
TOKCUYHOCTU. [TpOTOKOMNbBI UCMBITAHUA HA KOHKPETHLIX BUAAX BOAHBIX OPraHU3mMOB, MAEHTUDULUNPOBAHHBIX Kak NpUroa-
Hble 1 CTaHAaPTM30BaHHbIX 4151 TAKUX NCNbITAHUI, LUMPOKO A4OCTYNHLI; TAKUM 06pa3oM, A4nA NCNbITAHUI CnegyeT UCMNOoNb-
30BaTb MMEHHO 3T OPraHn3mebl, 3a NCKIIoYeHUEM 06OCHOBaHHBIX AONONHUTENBHBIX UCTIBITAHWI HA APYTUX OpraHM3Max.
JaHHble ncnbITaHWs Ha TOKCUYHOCTb AOMKHbI BbITh BLINONHEHBI B COOTBETCTBUM CO CTaHAAPTHLIMKY Npoueaypamu, ecnv
BO3MOXHbl BbIGPOCHI B BOAHYO Ccpeay B NGO TOUKe XKU3HEHHOIO LMKNa HaHoMaTepuana.

McnblTaHust Ha OCTPYHO TOKCUYHOCTb HOCSIT OfpaHWYeHHbIN XapakTep, NOCKOSMbKY, Kak NpaBuno, HanpaeBneHbl Ha
n3MepeHne BO3MOXHOCTU NeTanbHbIX MCXOA0B B KAYECTBE OTPULATENBHOrO BO3AENCTBUS; NO 3TUM UCNBITAHUAM HEBO3-
MOXHO 0BHapyXuTb cybrneTanbHbIl (BNn3kuii kK netTansHoMy) 9¢hdeKT, KOTOPLIA MOXET BO3HUKHYTb B pe3yrnbTate A4pyrux
MEXaHU3MOB BO34eMCTBUS OnacHbIX cobbiTvi. [Mpu NPUMEHEHUN MHOIMX BUAOB HaHOMaTEPUAarnoB cybneTansHoe BO3aeW-
CTBWE, NONy4eHHOe B pe3ynbTaTe 6onee HU3KMX ypOBHEN IKCMO3ULIMK 3a ANUTENBHLIN Nepuos Bpemenu, 6onee BeposiT-
HO, YeM reTanbHOe WNKU MHoe OcCTpoe Bo3gencTBue. CrnepoBaTenbHO, OaHHble [OIMKHbI obecrneuyvBaTb OLEHKY
XPOHWYECKON TOKCUYHOCTM Ansi BOAHbLIX 68CMO3BOHOYHLIX OPraHM3MOB {(Hanpumep, AadHWi) B AONONHEHUE UMW BMECTO
OCTPOW TOKCUHYHOCTW, €CIU CYLLECTBYHOT M AOCTYMNHbI 06 bEKTUBHbIE CBMOETENBLCTBA BO3MOXHOIO 6UOaKKyMyrnpoBaHus.

Tpw knacca ucnbiTyeMbIX OPraHM3mMoB NpeAcTaBnsiioT obutaTenei BoagHou cpeabl. OgHako MHOMME MaTepuarnsi
MMEIOT HM3KYI0 paCTBOPUMOCTB B BOAE, YTO SBMNSETCH TUMMYHBLIM Ansi HaHomaTepuanos. C 6onbLwuoii Aonei BEposiTHOCTH
Takve Matepvanbsl HakanIMBaleTCA B OTNOXEHUsIX, e MOryT NPUBECTU K BO3AEWCTBUIO HA OPraHW3Mbl, XUBYLLME B 0ca-
Ke, unun 6eHTUYeckne opraHnamel. [o3TOMy MOryT NOTPe6OBaTLCS UCMbITAHWUS HA TOKCUUMHOCTH C MCMONb30BaHUEM TakUX
OpraHn3mos.

1.2 TOKCUYHOCTb ANA OPraHN3MoOB, OOUTAIOLWINX B NOYBE

B cutyauum, korga cywecTByloT gokasatenbcrea (Harnpumep, JaHHble MOHUTOPUHIA) NPUCYTCTBUSI HAaHOMAaTepua-
OB B MOYBE UNK Apyrmx 3eMHbIX Cpeaax, unm ecTb NpuUMHa OXuaaTth, YTO HaHOMaTepuarbsl MOTyT HanpsiMylo UIN KOC-
BEHHO nonactb B MOYBY WMAW WHbIE 3eMHble cpefbl, HeoOXoAMMO MNPOBECTU WCMBLITAHUS HA TOKCUYHOCTb C
MCNOMb30BaHUEM OBUTAIOLWNX TaM XUBOTHBIX U pacTeHWi. Takne UcnbiTaHusl, HarpuMep, NPOBOAAT Arsi HAHOMaTepua-
1NOB, KOTOPLIE NPY UCMONb30BaHMK NONAAAIOT B NoYBY (HAaNpumep, B BUAe yaobpeHuin unu nectuumMaos), unv HaHomare-
puanog, cogepxalmxcsi B NPOAYKUMK, KOTOPbIE MOTYT MONAacTb B NOYBY B BUAE BbiAerneHuii. To e OTHOCUTCS K 0TXodam,
coaepXxawmm HaHomaTtepuans! (TakKMM Kak 0CafioK CTOYHbIX BOA), KOTOpblE NpefHaMEPEHHO 3aKarbiBaloT B MOYBY Unu
KOTOPbI€ NONaAaloT B MNOYBY MHbIM NyTem. HakoHel, Heob6xoaumo nccnegoBaTs BO3MOXHOCTb NonagaHusi HaHoMartepua-
OB B NOYBY Yepes Bo3ayX unv Bogay (Hanpumep, 4acTuLibl a3po30risi UNU UCMOSb30BaHUe HEOUNLLLEHHOW BOAbI ANs Opo-
LeHus).

.2 JononuutensHble cBeAeHNA (Npn HeobxogumocTh)

B cuTyauum, koraa cywecTBYyOT A0Ka3aTeNbCTBa TOKCUYHOCTU A4Sl BOAHLIX OPraHU3MOB UM HAKOMMEHUs TOKCUY-
HbIX BEWECTB B 3TUX OPraHnamax unu B BoJIHbLIX cpeax, He06X0AMMO NPOBECTU AONONHUTENBHBLIE UCCTIEA0BAHNA, ANA
TOro YTOObI Ny4LWe NOHATH AONTOCPOUHYIO0 TOKCUUHOCTL, BUONOIMYECKyIo ONacHOCTb U BITUSIHUE HAHOMaTEPUAroB Ha BoA-
Hble OPraHU3mbl.

1) CoBOKYNHOCTB OprannaMoB, 06beANHEHHBIX TUINOM NuTanus ([Tpum. rep.).
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MpunoxeHwne [
(cnpaBo4Hoe)

Mepe4yeHb AaHHbIX O KPUTUYECKUX OMACHOCTAX HaHOMaTepuana gnAa Opr)KaIOLl.Ieﬁ cpeabl

0.1 Moka3aTenn KPpMTUYECKMX OMACHOCTEN HAHOMaTepuana Agnf oKpyxaiowwen cpefbl

CyLuecTBYIOT HECKOIBKO NoKasaTenel, KOTopble JOMKHbI GbiTh YHTEHbI NPU co3gaHun npoduns matepuana, ces-
3aHHOrO C €ro BO3MOXHbIM pacrnpocTpaHeHem B eCTeCTBEHHON cpeae. Huxke npueedeHbl Nokasartenu, Xxapakrepuayio-
LMe KPUTUYECKYIO ONAacHOCTE Matepuana 45 okpyxatowew cpegbl U ero MHepTHOCTb.

MokasaTenu KPUTUHECKMX ONacHOCTeN MaTepuana Ansi okpyxaiwern cpeabl BKovaioT B cebs:

- NOMHbIW HAbOP PU3NYECKUX U XUMUYECKUX CBONCTB;

- apcopbumMoHHO-AecopObLUMOHHbIE KoadduLmeHTsl B cpeade copoca (NoyBe unmu ocagouHbix nopogax);

- MoKasaTenu arperauuy unu aesarperaumy HaHOMaTepuanoB B NMPUMEHUMBIX CPefax SKcno3uuum (Hanpumep,
BO34yxe, BOAe, NOYBe, 0Caf04HbIX NOpogax).

VIHepTHOCTb XapakTepuayer:

- cnocoBHOCTb K GMOPa3noXeHWo HaHOMaTepUanoB Ha OpraHNYeckol OCHOBE;

- hoToAerpagaUmnio/POTOXMMUHECKYID aKTMBHOCTb, CTAaGUIBHOCTL B BoAae (rMapornuv3) HaHOMaTepuarnoB Ha opra-
HUYECKO U HeOPraHN4YecKol OCHOBE;

- BroakkymynupoBaHue 6akTepusiMm, MOPCKMMU BOZOPOCISIMU U gacpHUAMMN.

0.2 [JononHuTenbHbIe AaHHbIe (NP HeoGxogumocTH)

Crepytowas HhopmMaumusi He SIBNAETCS YacTbio pekoMeHAyeMoro Habopa faHHbIX, 0AHAKO MOXeT BbiTb BecbMa
Nones3How ANs NOHUMAaHWUsSI KPUTUYECKMX ONacHOCTeN HaHOMaTepuana Ans oKpyKalolen cpeapbi:

MopaBneHne ablXxaHUA akTUBHOro mna. CteneHb, 40 KOTOPOW HAHOMaTepuar MOXeT 3aTPyAHWUTbL UMK NOAaBUTb
MUKpPOGOHOE AbiXxaHne B akTUBHOM WUrle, sIBMsIeTCH nokasaTenem BO3MOXHOIO HapyLleHusi paboTbl NPoLLeccoB Ha npearnpu-
ATUSIX NO 06paboTke CTOYHbLIX BOA.

MopaBnstowee (TOKCUYHOE) BO3AEeNCTBME HAa MUKPOOpPraHmamul B Apyrmx cpepgax. Ecnm nanomatepuwan
MOXeT BbiTb COPOLLEH UMM 3aHECEH B MOYBY UMM OCaAO0YHbIE NOPOAbl, TO UHGOPMaUUS O NOTeHUWaNbHOM NogaBNeHUN
MM MUKPOOPraHW3MOB BaxkHa Ans onpegerneHus HebnaronpuaTHOrO BO3AENCTBUA HA 3KOCUCTEMY, HANPUMEP Ha UMKN
npeBpaLLeHni yrnepoaa n a3oTa B XUBbIX OPraHn3max.

CTOWMKOCTb B CBA3aHHLIX cpeAax (T. €. B COOTBETCTBUM C OXnAaeMbIMU NYTAMMK IKCNO3ULUMK). [ina HaHOMa-
Tepnarnos Ha OpraHM4eckon OCHOBE peKoMeHAyeTCcsl NpoBeAeHUe UCNbITaHUI Ha CNOCOBHOCTDL K Pa3noXeHNo MUKPOOp-
raHnaMamy, B TOM 4YWCe C NMOMOLLbI0 MOAENUPOBAHUS COOTBETCTBYIOWMX aHANUTUYECKUX WNKU APYIMX AOCTYNHBIX
meTodoB. OAHaKo Ha HACTOSILUMIA MOMEHT OTCYTCTBYIOT COBPEMEHHbIe CTaHA4apTHbBIE METOAbI OLEHKU BuopasnoxeHus
HaHomaTepuanos. [loaToMy HeobGxoauMa afanTaums CyWeCTBYIOWUX PYKOBOACTB No 6MopasnoxeHnio n/mnm paspabor-
Ka HOBBIX MPUMEHNMbIX METOLO0B UCCNeAoBaHus BuopasnoxeHna HaHomaTepuanoB. Ecnn HaHoMaTepuan 3aHeceH unu
OCaX[eH B NoYBy, TO PEKOMEHAYIOTCH UccrneaoBaHus no 6uopasnoxeHunio B aspobHon nnu aHaspobHon cpeae noYesl.
Ecnu nyTb HaHOMaTepuana, kak OXuaaloT, NpoiaeT Yepes CTOYHbIE BOALI B Ka4YecTBe NpUMecei BoAbl HA NPeaNpUATUN
no 06paboTke CTOYHBLIX BOA UMM HAHOMaTepuarnb 6yayT Hanpsimyto COHPOLWEHbI B BOAY MK OCaXAEHbI (Yepes BO3ayX) npu
OPOLLEHMM, U, ECIN MITOTHOCTb YaCTUL, YKa3biBaeT Ha BOSMOXHOCTb UX HAKOMNMEHWUs B OTNOXEHUAX, TO PEKOMEHAO0BaHbI
cnegylowme UCnbiTaHuA:

- onpegeneHne ko3dduuMeHToB agcopouun/gecopbumnmn B OTNOXEHUAX/ocaakax;

- uccnegoBaHue no GMopasnoxeHuio B a3pobHON UNK aHa3poGHON cpeae OTNOXEHUN/ 0CaaKoe.

Xnmuyeckoe npespalieHne HAHOMATEepPUaNoB HA HEOPraHN4YEeCKON OCHOBeE. Tak Xe Kak HeopraHuveckme 06b-
€eMHble MaTepuarbl, HaHOMaTepuarbl Ha HeOpraHMYecKoW OCHOBE He NoaBepKeHbl GUOPa3NOXKEHWNIO, XOTA MOTYT BCTY-
natb B OKUCITUTENbHO-BOCCTAHOBUTENLHLIE peakuun B Okpyxaiwwen cpeae. lMockonbky B HacTosiwee Bpems
OTCYTCTBYIOT IENCTBYIOLLME CTAHOAPTHbLIE METOANKM TaKMX UCTIBITAHUIA, TO METOALI UCCnegoBaHui moryT 6eiTb pa3pabo-
TaHbl NOTpebuTenemM. MeTogbl TakMX UCCriegoBaHNIN 3aBUCAT OT PUNKO-XMMUYECKMX CBOWNCTB HAaHOMaTEepPUanoB, UX OXU-
JaeMOoro UCMonNb30BaHUS U NyTEN 9KCMO3ULMK B OKPYXalowWwen cpege.

-3 Ucnonb3oBaHue nHdopmaLmnm o KpUTUHECKMX ONACHOCTAX HAHOMaTeprana AnA oKpyXxaioLien cpeabl

CtaHAaapTHble meToAbl. B HacTosiuee Bpemsa OTCYTCTBYIOT CTaHAAPTHLIE WK WWMPOKO NPUMEHUMbIE METOZbI
OLEHKM KPUTUUECKUX OMACHOCTEN HAHOMAaTEPUAnoB AN OKpyXalowen cpeabl (T. €. MectTa HakonneHus HaHoMaTepuana B
OKpYKalollel cpeie U ero BO3MOXHbIE XMMUYECKME NP EeBPaLLEeHUs/CTONKOCTL). CywecTByeT TaKkkKe HeonpeaerneHHOCTb B
BOMNPOCE O TOM, MOTYT JIM YCTAHOBINEHHLIE METOAbI, MPeAHa3HaqYeHHbIe Ans 06beMHbIX MaTepuanos, ObiTb MPUMEHEHBI K
HaHomaTepuanam. Mo mepe pa3paboTku U BHEAPEHUA aHANUTUYECKUX METOAOB CYLLECTBYIOWMNE METOAbI OLLEHKN KPUTU-
YECKMX ONacHOCTEN Ansi OKPYXalowWwel cpeabl 06beMHbIX MaTepuanoe MoryT 6biTb aganTMPOBaHbI AMs HAHOMaTeEPUaroB.
B cBsian ¢ 3TUM HEO6XOAMMO MCNONbL30BaTh NEPEAOBLIE AOCTYNHbLIE HAYYHbIE NOAX0AbI ANA NPOBEAEHUS OLEHKU KPUTU-
YeCKMX OMacHOCTENW HAHOMAaTepPUAaroB A OKPYXalowwel cpeabl.
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D un3nKo-xuMmnveckne ceoncTaa. [lns HaHomaTepranoB CylLeCTBYET 3HaUNUTENbHAs HEONPeaeNeHHOCTb OTHOCU-
TenNBHO TOr0, Kakne Pr3nKo-XxMMmnyeckre cBoicTBa oOycnoBnvBaloT pacnpegeneHme u pacnpocTpaHeHne YacTul, B OKPy-
xawowern cpege (Boge, nodeBe, 0CafouYHbIX nopogax u 6uomatepum). [Ansi o6beMHbIX MaTepuanoe OCHOBHLIMU
napamMeTpamu sIBNAOTCA PacTBOPUMOCTb B BOAE U AaBNeHWe HacblleHHbIX napoB. OfgHako Nockonbky Aanst 6onbww-
HCTBa HaHOMaTepranoB XxapakTepHbl HU3KME PACTBOPUMOCTb B BOAE W [aBIEHME HACHILLEHHbIX NMApOB, TO OCHOBHLIMM
nokasarensMmu onpegeneHusi cnocobHOCTM HaHOMaTepuarna K pacripegeneHuio B cpeie Moryt 6uiTe apyrme ero dpuau-
KO-XMMUYECKNe CBOWCTBA, B TOM YMCIE HanWuue arfioMmepaToB, NOBEPXHOCTHLIN 3apsil, AUCNeprupyeMocTb, NMNOTHOCTb
YyacTuu, pasmep YacTtul, pacnpegerneHue rno pa3amepy Unu niowaam NoBepPXHOCTH YacTul. B HEKOTOPLIX Cny4Hasx MoxeT
6bITb NPpUMeHnMa cybnvmaums (Bo3roHka, ucnapeHue TBepapbix Belects). [lanee, npucyTcTBue eCTeCTBEHHOTO OPraHu-
YEeCKOro BeLLLeCTBA MOXET MOBIMMATL HA pacnpocTpaHeHe HAaHOMaTepuarna Ha yrinepoaHoi OCHOBE B €CTECTBEHHOW BOA-
HOW cpege.

MHoroe eLie HeM3BeCTHO O TOM, Kak (OU3UKO-XMMUYECKME CBOMCTBA MOTYT NOBINUSITbL HA CBOMCTBA HAHOMaTeprana
B OKpYy>atowen cpege. o mepe TOro Kak MoXeT ObITb YCTAaHOBIIEHA KOPPEnsiLUst MeXy CBOMCTBAMM HAHOMATEPNANOB U
MX BO3OEVCTBUEM Ha OKpYXKalllylo cpefly, MOXHO OyaeT paspaboTtaTb JOCTOBEpHble MoAeNny pacrnpegeneHns u pac-
npocTpaHeHnsi HaHOMaTepraroB B OKpyXalowen cpeae. B cBsi3au ¢ aTum Heob6xoamMo onpeaeneHue crieqyiowmx nokasa-
Tenen:

- koadbpuumeHToB agcopbunn/gecopbumm B noYse (Npy nonagaHum B NMoYBy) MM 0cafouHbIX nopoaax (npu nona-
JaHuK B CTOYHbIE BOAbI),

- CTeneHb arperupyeMocT 1 AMcneprupyemMmocTv HaHoMaTepuarnoB B MPUMEHUMbIX cpeax SKCro3uLum.

CTtonkocTb. [lokasatenu, Takne kak opraHuMyeckasl unm HeopraHmyeckasi OCHOBa HaHomartepuana, ero ¢uau-
KO-XMMUYECKME CBOWCTBA U aHanuTUYecKkue MeToAbl, AOCTYNHbIE Arisi onpeAeneHus NPUCYTCTBUS B CpeAe UCXOAHbIX
MaTepuanoB UM MaTtepuaros, N3MEHVBLLMXCS B pe3ynibTaTe XMMUYECKMX peakumi, sIBMsITCH OCHOBOW Ansi Bbibopa
UCMbITAHWI NO onpeaeneHnto cTonkocTn matepuana. OueHkn GMopasnoXeHusi, HanpuMmep, creayeT NPOBOAUTL TOJTBKO
Ha opraHu4ecknx HaHomaTepuanax. [pu Heo6xoaUMOCTU cneayeT UCMONb30BaTb METOAbI UCMbLITAHUIA Ha Buopasnoxe-
Hue. Ecnu ans nccnegoBaHvin AOCTYNMHbI MEYEHHblE PaAMOaKTMBHLIMU M30TONaMy HaHomaTepuarbl, TO 3TOT MeTo[,
MOXeT BbITb NoNe3eH Ans NpoBeAeHUsl aHanuaa martepuana Ha GuopasnoxeHue.

[nsi opraHM4ecknx 1 HeOPraHNYeckNx HaHoOMaTepranoB MOryT 6biTb NPUMEHEHBI UCCNEaoBaHNA No ¢doTopasno-
XKEHUIO U POTOXMMUHECKMM PeaKLMsAM, €CNv BO3MOXHO NnonagaHve HaHoMaTepuanoB B BO34yX, HA NOBEPXHOCTb BOAbI
UNN NOYBbLI UMW HAXOXAEHWE WX MoA BO3AENCTBMEM CONHEYHOro ceeta. [luckpetHbie (naccuBHbIe) HAHOMaTepuansl,
BeposiTHEE BCcero, OyayT yCTOM4YMBLI B BOAE U, TakKuM 06pa3om, nprMeHeHne nokasatens ruaponusa HeuenecoobpasHo.
OpHako ecrnv HaHoMaTepuar UCTbITaH B COMETaHUM ¢ 00beMHbBIM MaTepranom Unu B Ka4ecTBe COCTABHOW HacTn 06bem-
HOro MaTtepuana, To nokasarenb rmgponu3a MoXeT 6bITb UCcCcneJoBaH HA BO3MOXHOE BbICBOGOXAEeHWe HaHOMaTepuana.

BuoakkyMynupoBaHue. Ha HacTOAWMIN MOMEHT OTCYTCTBYIOT CTaHAAPTHbIE METOAbI UCcCneaoBaHnsl Buoakkymy-
NMpoBaHus HaHomaTepuaros. KoachduumeHT pa3aenenns oktaton/soaa’) ucnonb3ayior B kauecTBe 3amecTuTens noka-
3atens OWMOAKKyMyNMPOBaHWsi OObEeMHbIX BELLEeCTB, OAHAKO OCTAeTCs HEsICHBIM BOMPOC MPUMEHEHWsI ero Ansi
HaHomaTepuanos. Ecnv paspaboTtaHbl COOTBETCTBYIOWME aHANUTUYECKNE METOAbI, TO MOTYT BbiTb MPUMEHEHbI UCMbITa-
HWA Ha OMOKOHLEHTPaLMIO Nu BUoakkyMynupoBaHme.

1) CooTHOWEHME MeXAY KOHLEHTPALMAMN BELWECTBa B ABYX asax paBHOBECHO CMECH H-OKTaHoMNa W BOAbI.
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Mpwvnoxenne E
(cnpaBouHoe)

Kapta ugeHtucdmkauum onacHocTen HaHoMaTepuana

E.1 O6wee onncaHne HaHOMaTepwuarna v ero NpUMeHeHusl

B Havane gokymeHTa gonxHo 6b1Tb NpuBeaeHo onucanue (obwmn kpaTkuii 0630p) HaHOMaTepuana v ero npegHas-

Ha4YeHHOro NCMONbL30BaHUS.
O6wmit kpaTknn o63opl)
- Obwee onvcaHne matepuana:
- UCTOYHUK NOMYYEHUS] UMK U3TOTOBUTENb MaTepuana;
- NPON3BOACTBEHHBLIA NPOLECC;
- BHELWHUN BUA;
- XMMUYECKUI COCTAaB;
- hnsmyeckoe coctosiHne U hopma YyacTuu;
- CoAepKaHne KOMMOHEHTOB;
- pacnpegeneHve pa3mepoB 4acTuLl;
- pacTBOPUMOCTL;
- Hanu4Ke arperaToB UK arNmoMepaToR;

- NEEHTNMKALMOHHBIA HOMEP MaTepnana u XuMuJeckux seltecte no CAS2) (ecnu npumeHnmo).

- OCHOBHOE NpVMeHeHVe (TEKyLLee UInv oXuaaemMoe).
- Ctagusi paspaboTku.
- O6wue unsnyeckre n MexaHu4eckme CBOCTBA JaHHOTO HAHOMaTepuana.

- Mpownbif ONbIT PaboThl C AaHHBIM HAHOMATEPUATIOM UITM aHAINOTMYHLIMM HAHOMAaTepranamu.
- MoTeHUWanbHble NPeUMyLLECTBA U NO3UTUBHLIE CBOWCTBA (XapakTepucTMKM) HaHOMaTepuana v ero UCNonb3oBa-

HUA.

- MoTeHUWanbHbIe ONACHOCTH, PUCK U HEraTUBHbIE CBOMCTBA (XapakTepucTUKM) HaHOMaTepnana u ero MCNonb3o-

BaHWs Ans:
- 340pOBbSsI YENOBEKA;
- OKpy>KaloLen cpeapl.

- VleTouHMKmM gononHmMTensHOW nHhopmaumn.

E.2 AHanu3 XMW3HEeHHOro LMKIia HaHOMaTepuana
E.2.1 Mpodmnb XN3HEHHOTO LMKNA HaHOMaTepuana

Tabnuua E.1 npegHasHaveHa Ans onpegeneHns U perncTpaumm N3BecTHbIX U OXMAAeMblX AeUCTBUI HA pasnnuy-
HbIX CTaAMAX XU3HEHHOIO LMKNa HaHoMaTepuana, Npy 3TOM A0MKHbI BbITb NOAPO6GHO onucaHebl hopma NpoayKumMu, Npo-
Lecchbl U AeVCTBMSA, KOTOPbIE NPOUCXOAAT Ha KaXXaoW CTaauM XW3HEHHOro uMKNna nNpoaykumu. B onncaHwe Xu3HeHHoro
LMKNa AOMXKHbI ObiTh BKIOYEHbL! YNpaBnsioLLmMe AeNCTBUS NONB3OBaTENS, a Takke AeNCTBUA NoNb3oBaTens Ao U nocne

ncnonb3oBaHMA HaHoMaTepuana.

Tab6nwnua E.1 — Onncanne Xn3HeHHOro uukna

dopma(br)

CTaavs XU3HEHHOro LmMkia HaHomaTepuana
HaHomaTepuana

Mpoueccsl (oTaenbHbIE
onepauun) u AencTBKs

WcTouHuk maTtepuana (Hanpumep, NPOU3BOAUTESb, NOCTABLUMK)

Mpoun3BoACTBEHHBIV ypoBeHb | (Hanpymep, npouecchl)

Mpoun3BoACTBEHHLIV ypoBeHb Il (Hanpumep, 3roToBrneHne NpoayKumm)

Mpoun3soacTBeHHbIV ypoBeHb Il (Hanpumep, pacdacoBka/ ynakoska)

Pacnpeaenenve (Hanpymep, poO3HUYHast TOProBIs)

1) OBLwWii kpaTKWit 0630p AOMKEH coaep)aTh ONMCaHUS, AOCTaTOYHbIE Ans pa3paboTku Gonee AeTanManpoBaHHbIX
npodhunen CBONCTB HaHOMaTepuana, CBA3aHHbIX C ONACHOCTBIO M MOTEHLMAaNoM 3KCNO3ULMKN Ha Pa3IMYHbIX CTaUsAX KU3-
HEHHOTO UMKNa (TakuX Kak U3roToBrneHune, UCNornb3oBaHNe U OKOHYaHUE XM3HEHHOTO LUMKNa). OTOT KpaTkvin 0630p AOMKeH
6bITb paspaboTaH Ha OCHOBE MHbopMaLUuK, KOTOPOK BnageeT Nonb3oBaTerb, Uy onyGrMKOBaHHbIX JaHHbIX.

2) CAS — Chemical Abstracts Service.

25



roCT P 54617.2—2011

Okonyarue mabnuuysi E. 1

dopma(bl) Mpouecchbl (oTAenbHble

CTaaus KM3HEHHOTO LMKIa HaHomaTepuana -
HaHomaTepuana | onepauuu) ¥ JencTBUs

Wcnoneaosanune/NoeTopHoe uncnonbs3osaHne/O6enyxvBanme (Hanpumvep,
noTpebuTtens)

3aBepLueHne XU3HEHHOTO UMkna (Hanpumep, NMoBTOPHOE WUCMOMb30BaHue,
yTunu3aums)

E.2.2 PaspaboTka npocunsa cBONCTB HAHOMaTepuana Ha CTaAUAX XU3HEHHOro LiMKna

Ha paHHoOM aTane Heo6xoAnMO MAEHTUMDULMPOBATL U OXapakTepu3oBaTb PU3NYECKME 1M XMMUYECKUe CBOWCTBa
HaHoOMaTepuana, BKIiouas U3MeHeHUs1 CBOMCTB Ha BCEX CTAANAX XKU3HEHHOTO LIMKIA NPOAYKLUKM, B TOM YUCNE COCTaBUTL:

- pesiome;

- TpeboBaHus K AaHHBIM U AencTBUsIM (cM. Tabnuuy E.2 — CeoiicTBa HaHOMaTepuana Ha CTaguaAxX XU3HEHHOIo
uukna. Ntoroeas Tabnuua);

- AONOIHUTElbHbIE 3aMeYaHusl.

T a6 nwuuya E.2— CsoiictBa HaHOMaTepuana Ha CTagusax XU3HeHHoro uukna. Mtorosasi Tabnuua

CTaaus >KM3HEHHOrO LIMKNa HaHomarepuana?)

TexHuueckoe unu UpMeHHOe HauMeHOBaHUe

O6wuii B HaHOMaTepuana

Peaynbrart Mertogn Mpumeyanmns®

XvMy4ecKkui cocTas (BKITHoUasi MOKPbITUE NOBEPXHOCTEN)

KoMnoHeHT 1:

KoMmnoHeHT 2:

KOMMNOHEHT n:

Kpuctannuyeckas u MonekynsipHasa CTpyKTypa

duranyeckoe CocTosiHMe 1 hopma 1acTuml

Paamep 4Yactuu 1 pacnpegeneHme pasmepos Yactuy

Mnowaabe NOBEPXHOCTU

MnoTHoCTb HacTuL,

PacTtBopnmocTb

OvecneprupyemocTtb

Hanuuve arperaToB n arnomeparos

MopuctocTb

MoBepxHOCTHLIV 3apsig,

a) Heo6x0aMMO 3anonHMTh Tabnuuy ANSA KaXaon CTaaMM XUSHEHHOTO LKA NPU BCEX U3MEHEHUSIX CBOWCTB Ma-
Tepuana.

b) Hanpumep, CCbINKK, UCTOYHMKM AaHHBIX, CTENEeHb HeonpeaeneHHOCTV MHOPMaLK.

E.2.3 Pa3spaboTka npocuns onacHOCTeN Ha CTaANAX XXM3HEHHOro LMKna

Ha gaHHoM aTane Heobxogumo naeHTUUUMPOBaTbL U OXapakTepu3oBaTb NOTEHUMaNbHbIE ONAcHOCTW ANA 340-
poBbA U 6esonacHocTn YeroBeKa, a Takke onacHOCTU Ans 0pr>Ka|ou.|,el71 cpeibl Ha BCeX CTaguAax XU3HEHHOro uukna.
Onuncanne JoMKHO BKIIOYaTh:

- pesiome;

- TpeboBaHuA K AaHHbIM K gencTBusaM (cM. Tabnuuy E.3 — MNMpodunb onacHocTen Ha BCEX CTaAUSX KU3HEHHOIO
umkna HaHomartepumana. OcHoOBHOW nepeveHb, Tabnuuy E.4 — lNMepeyeHb OCHOBHbLIX AaHHBIX 06 ONACHOCTU HAHECEHUSA
Bpega 300poebio Yenoseka u Tabnuuy E.5 — MNMpodune onacHocTern Ha BCcex CTaguax XXU3HEHHOrO UMKNa HaHomaTtepua-
na. flononHuTenbHble UCNbITaHus);

- AONONHUTENbHbLIE CBEAEHUA.
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Tab6nwuya E.3 — lNpodunb onacHocTel Ha BCEX CTaAWAX XU3HEHHOTO LMKNa HaHomaTtepuana. OCHOBHOW NepeyeHb

MyTb pacnpocTpaHeHus

OnacHocTb [kavecTBeHHasn NeTouHuk
XapaKkTepucTuka (Hanpumep, HU3Kas, uHdopmaLum
cpenHss, BbICOKas) U KONMMHYECTBEHHOE | (Hampumep, HoMep
3HaveHue, Mr/kr (ecnu [ocTynHo)) ot4yera)

HaHHble 06 onacHOCTH ANA 340pPOBLA YenoBeKa

1 KpaTkocpouHas TOKCMYHOCTb

a) JlerouHasi TOKCMYHOCTb

6) OpanbHasi TOKCUYHOCTB

2 loBblWweHWe YyBCTBUTENBHOCTU U pasapakeHUe KOXu

3 MNpoHUKHOBEHME Yepes KoXy

4 [eHOTOKCUYHOCTb

a) MeHHble MyTauWK B NPOKapUOTUHECKMX KNEeTKax

6) XpomocoMHas abbepauus

[aHHble 06 onacHOCTAX ANA oKpyXalllen cpeabl

ToKCUYHOCTB ANns BOAHOW cpeapbl

1 PbIbbI (neckapb nnu dopens)

2 Becno3BoHo4Hble (gadHuM)

3 BogHble pacTeHusi (Mopckue BOAOPOCnN)

TOKCUYHOCTB Ans 3€MHOW Cpebl (€CnY BO3MOXHO rnonajaHue B MoYBy)

1 3emnsiHble YepBU

2 PacteHusi

[aHHble 0 KpUTMYECKMX ONMACHOCTAX AN OKpyXalowen cpeabl

PactBopumocTe B BOAE

[aBneHne HacbIWEHHbIX Napos

NpoucxoauT Bolgenenve (noysa/mn)

KoadbdmumeHTsl agcopbuum n gecopbuum cpedpl, B KOTOPYHO

OTcnexveanue NoTeHUManbHON CTOMKOCTU

OTcnexveaHue notTeH unanbHOro 6VI08KKyMyJ'IVIpOBaHVIF|

Tabnwuuya E4 —TlepeyeHb OCHOBHbIX 4aHHbIX 06 ONacHOCTW HAHEeCEHUs Bpeda 340POBbI0 YeNoBeKa

OnacHocTu 1 yrpo3sl Ans 6e3onacHoOCTH Yenoseka

HaHHble 06 onacHocTH

BocnnameHnsiemocTb

BapbliBOONacHOCTb

HecoBmecTnmocTb

PeakTtneHoCTb

Koppo3anoHHas akTMBHOCTb
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Tab6nwuuya E.5—Npodunb onacHOCTEN Ha BCEX CTaAWSX XXU3HEHHOIO LMKNa HaHoMmaTtepuana. JononHutenbHble uc-
nbiTaHWs

OnacHocTb WcTouHuk nHdopmaumm
MyTe pacnpocTpaHeHus (Hanpumep, H13Kas, (Hanpumep, HoMep
cpeaHss, BbICOKas) oTyera)

[aHHble 06 onacHocTH Ans 300poBbA. [lononHuTeNbHbIE NCNLITAHMA (MPY HEOGXOANMOCTH)

Bronornyeckne onacHOCTK 1 CBOMCTBA

McecneaoBaHne XpOHUYECKUX ONacHOCTEW, BO3HMKAIOLWMX WHransiuoH-
HbIM MyTEM

Wcenegosanmve XPOHU4YECKNX OMNacHOCTEN, BO3HMKAKOLWMNX opalnbHbIM Ny-
Tem

WcenenoBaHne XpoOHMYECKMX OMacHOCTEN, BOSHUKAIOLWMUX U3-3a pasapa-
KEHUA/MOBbILLEHNS YYBCTBUTENBHOCTI KOXN

PenpopyktuBHasi 1 aMOproHanbHasi TOKCUYHOCTb

MccnegoBaHne HEMPOTOKCUHYHOCTY

Bbonee 06u.|mpr|e nceneaoBaHns reHoToOKCUMYHOCTU

y3KOHaI'IpaBJ'IeHHbIe ncecnegoBaHus, CBA3aHHble C TOKCUYHOCTBIO

HaHHble 06 onacHOCTAX ANA OoKpyXarowen cpeabl. [lononHUTenbHbIE UCNbITaHNA (NPY HEO6XO0ANMOCTH)

Wcenegoeanme ADME Ha BOAHBIX opraHuamax

XpoHuyeckasi TOKCUYHOCTb ANl MUKPOOPraHW3MOoB, XMBYLLMX B MOMBE,
0CaaoUHbIX NOPoAaXx U rpyHTe

HanbHenwune nccnegoBaHUsa Ha TOKCMYHOCTL Afsi OpraHMamMoB, obuTato-
LLMX B 3eMHOM cpeae

TOKCHMYHOCTB ANA NTUL

ViccnegoBaHmsa Ha ypoBHe MONynsiLMin/3KOCMCTEM

[aHHbIe 0 KPUTNHECKMX OMACHOCTAX ANA OKpYXKatolwwen cpeabl.
JononHuTtenbHble UCNLITAHUA (MPYU HEOGXOANMOCTH)

[NopaeneHne gbixaHus Nog BO3AENCTBUEM OTX010B

TOKCUYHOCTb Asi MUKPOOPTraHW3MOB

CTONKOCTb B COOTBETCTBYIOLLUX Cpeaax

Cnoco6HocTb Ky4acTuio B OKUCITNTETTbHO-BOCCTAHOBUTETIbHbIX peaKunsax

E.2.4 Pa3paboTka npocpunsa 3KCNo3MLMM Ha BCEX CTAaAUAX XKU3HEHHOro uMKna
Ha gaHHoM aTane HeobBX0AMMO OUEHUTb SKCMO3ULMIO NPY NMPSMOM KOHTakTe C YernoBeKOM WInu npv nonagaHuu
mMaTepuarna B OKpy)XaloLWyto cpeay Ha Kaxaow CTagnm XKU3HEHHOTo uMkna. Huxe npuBeaeHbl OCHOBHbIE pa3fenbl Xapak-
TEPUCTUKM IKCNO3NLUK, NpeacTaensiowme cobon KpaTkui 0630p U cMHTe3 cobpaHHon Hopmauumn 06 3KCNo3nUnn:
- pesiome;
- TpeboBaHVs K 4aHHbIM 1 AeNcTBUAM (CM. Tabnuuy E.6 — 3kcnosmums npu NpsiMoM KOHTakTe ¢ YenoBekom. To-
roeasi Tabnuua, Tabnuuy E.7 — BoamoxHble BEIGPOCH B OKpyXatowwyto cpeay. MiToroas tabnuua);
- JONOMHUTENbHbIE 3aMeYaHus;
- geTaneHas paspaboTtka Npoduns SKCNo3mLumn Npu NPsIMOM KOHTaKTe C YerOBEKOM:
- CTaausi XM3HEHHOTO LIMKNa;
- HauMeHoBaHue aTana pabor;
- BUA4 martepuana;
- KONMWYECTBO NoAen, NOABEPKEHHbBIX OMNACHOCTY;
- BOBMOXHbIE€ NyTU nonagaHnusd B OpraHn3m 4verioBeka (Hanpvnvlep, npv AbiXaHuu, npuemMme nuwn, nonagaHmn B
rnasa u Ha KOXy);
- UHAVBUAYanbHble CPeACcTBa 3almThl, 3alMTHOE 06opyaoBaHuE;
- TEXHUYECKME CpeacTBa KOHTPOIS;
- npoueaypbl;
- BO3MOXHOCTb 3KCMO3ULWK;
- 3Ha4YEeHMs OLLEHOK 3KCMO3ULUM 1 A03bl;
- HEU3BECTHbIE BEJTUYNHbBI U HEONPEOENEHHOCTD,
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- AeTanbHas pa3paboTka npodunsa SKCNo3nLmMM Npu NonagaHum matepuana B OKpyXalolyio cpeay:
- CTaAus XKM3HEHHOTO LMKNa;
- HAWMEHOBaHue 3Tana;
- BUA, matepuana;
- BO3MOXHasi cpefia nonagaHus matepuana (T. . nyTM nonagaHvsi Matepuana B OKPYXaloLLyio cpeay);
- TEXHUYECKMe CPefCTBa KOHTPONS;
- npoueaypbl;
- BO3MOXHO€ KOINUYeCTBO BbIGPOCOB;
- KapTa onacHOCTU MaTepuana nNocne 3aBepLUEHUs1 ero NCNoNb30BaHUS (Hanpumep, gerpagaums, TpaHcgopma-
uMsl UNK Nonagaxue B Apyrne cpeabl);
- OLLEHKM 3KCMOo3uLum 1 [o3bl;
- HEM3BECTHblE BEJIMYMHBI U UX HeonpeaerieHHOCTb, ANsl UCCNEAOBaHNA KOTOPLIX MOMYT ObiTb UCMONb30BaHbI
cnepyowme BOnpocsi:
- KakoBbl MTOroBble KpUTUHECKWE OMAacHOCTU HAHECEHMS BpeAa OKpYyXalowwen cpeaie HaHomarepuanom?
- UmeeT nn HaHoMaTepuan CBOWCTBO akKyMyINIMPOBAHUSI B MECTAX €CTECTBEHHbIX CTOKOB?
- Kakne nonynsiumm XmebIX CyWEeCTB MOTyT 6biTb NOABEPXKEHbI ONACHOCTU?
- CywecTByeT N BO3MOXHOCTb GMOaKKYMynmMpoBaHus?

Ta6nunuya E.6 — 3kcrnosauumsi npy NpsiMOM KOHTaKTe ¢ YernoBekoMm. MToroeas tabnuua

CTagus XU3HEHHOro umkna?)

Bua matepuana

Matepuan

UhausuayanbHble cpeacTea
3aWWKThI, 3aLUTHOE B0O3MOXHOCTb 3KCNO3ULUK
o6opynosaHue (PPE)

TexHuyeckue cpeacrea

3Tan XW3HEeHHOro umMkna
KOHTpONS

2) Heo6X0AMMO 3aroMHNTL TabnMLy ANs KKAON CTaaNM XUSHEHHOTO LMKIA NPY BCEX U3MEHEHUSX

Tabnwnua E.7— BoamoxHble BEIGPOCH! B OKpyxatoLyto cpedy. WToroeas Tabnuua

CTaaus XU3HEHHOro Uukna)

Marepuan

Oran cTagun XU3HEHHOro Cpepna Bbibpocos (Hanpumep, TexHuveckue cpeacTea BosmoxHoe konu4ecTso
Lukna BO34yX, BoAa, no4sa) KOHTpONs BbIGpOCOB

* HeobxoamMmo 3anonHnTe Tabnuuy 4ns Kaxaon CTagun XU3HEHHOTO LMKIA NPY BCEX U3MEHEHNsIX
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Tab6nwuuya E.8 — [JaHHble 06 skcrioanuyum. Mtorosas tabnuua

UsroToBneHne HaHOMaTepuana

dakTopbl

WHcpopmanmsn

Craawns pas3paboTku

KonuuectBo M MECTOMONOXEHWEe NPOU3BOA-
CTBEHHbLIX NogpasgeneHni

ExxerogHble 06beMbl NPOU3BOACTBRA (TeKyLune
W oXugaemble, PakTUUYeCcKne U NaHoBbIe)

MeTog npoussoacTea

UncneHHOCTb MepcoHana, 3aHsToro B obpa-
60TKe HaHoMmaTepuana B MNPOWU3BOACTBEHHOM
nogpasaeneHum

Cnoco6bl NPOMBILWIEHHOrO NPUMEHEHWs (Ha- MpoueHT duamnyeckoe cocTtosiHue (Kracc) n cogepaHme
npvmep, agreausi, okpacka) Npou3BoACTBa HaHo4YacTuL,
Cniocob 1
Cniocob 2
Cniocob 3
Cniocob n
O6paboTka maTepnana
dakTopbl WHdpopmaums
Tuvn pacnonoxeHws B Lenu Npov3BOACTBEH-
HOM 06paboTKM U NCMONb30BaHUS
KonnyecTBO Npov3BOACTBEHHbLIX MNoapasae-
TNEHUI UM MECT KOMMEPHYECKOTO UCMOSb30BaHUSA
Cnocobbl NPOMBILNEHHOrO MPUMEHEHUS MpoueHT Konnyecteo YuncneHHocTb YuncneHHocTb
Npou3BoACTBa | NogpasgeneHut | nepcoHana B nepcoHana,
noapasaerneHmu | NogBepKEHHOro
onacHoCcTn
Cniocob 1
Cniocob 2
Cniocob 3
Crniocob n
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OkoHyaHue mabnuusi E.8

Ucnonb3oBaHne maTtepmnana

YCTaHOBNEHHbIE OueHka
- - ycnosusi CopepxaHue Hanuune YNCNEHHOCTH
Tun KOMMepYecKkon 1 NoTpebuTeNnbCKon MpoueHt
1cnonbL3oBaHUA HaHo4YacTWL B | BLIGPOCOB NMPU | NOABEPXKEHHOro
NpoAyKLMK npou3eoacTea
(B nomeLLieHum, Ha NPOAYKUMU | MCNONB3OBaHUK ONacHoCTU
OTKpLITOM BO3ayXxe) nepcoHana

Twn npoaykumm 1

Twn npoaykumm 2

Tun npoaykumm 3

Tuvn npoaykumm n

PacnpegeneHne/xpaHeHune

dakTopbl WHdpopmaums

MeToabl nocTaBku n XpaHeHus

MarotoBuTenb

Mpeanpusitus no nepepaboTtke

OuncTpnbbioTopbl

PosHuuHbIE NpogaBLb

MoTtpebuTtenu
YnpasneHue nocre OKOHYaHUs UCNONb30BaHUA
dakTopbl Oxngaemble MeToabl Oxunpgaemble MeTOAbI NOBTOPHOIO
yTUnusauum BOCCTaHOBIEHWS U UCMONb30BaHNs
MarotoButenun

Mpeanpusitus no nepepaboTke

KoHe4Hble nonb3oBatenu

Heobxoaumo nogpobHO onmcaTth KaTeropuio nepcoHana, Buabl 06paboTky, CTpaTermio 3KoNorn1eckoro caepXxuea-
HUA, CpeacTBa YNpaBneHusl N KOHTPONbHO-M3MEPUTENBHOE 060pyAOBaHUE, UCMONb3YEMbIE AN CHMKEHUS) 3KCMO3ULMK
Ha NPOM3BOACTBEHHbLIX y4acTKax, U Aganee NocrnegoBaTenbHO No aTanam nepepaboTky.

Heobxoaumo nogpobHo onucath: MaTepuan Ansa NpoMbI LLNEHHOTO U NOTPEBUTENBCKOIO MCNONMb30BaHWS; BO3MOX-
HOCTb 9KCMO3ULMM OMacHOCTKW, CBSI3aHHOW C HaHOMaTepuanom; BCe PEeKOMeHAyeMble Ansi UCMONb30BaHWs cpeacTea
yNpaBneHusi U KOHTPOIBHO-U3MEpPUTENbHOE 060pYA0BaHUE; METOAbLI BOCCTAHOBIEHWS UMW OT3bIBa W BCe 0OCTOSTENLCTBA,
cBsi3aHHble ¢ 3TMM. Kpome Toro, Heobxogumo OTBETUTb Ha BOMPOC, NpedHasHavyeHa N KOHeYHasi NpoayKumsa Ans
MCMONb30BaHUS! AETbMW UMK APYIMMU YYBCTBUTENbHLIMUW K BO34EUCTBUIO HAHOMaTepuana nonynaymsMm.

Heobxoaumo nogpobHo onMcaTtb MeToAbl KOHTPOIS MOCIe OKOHYaHWSA UCMONb30BaHWsl HAHOMaTepuana Ha NpoTs-
JKEHWMN BCETO XUIHEHHOTO LMKNa.
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