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YTBEPXIAIO
Pykosoaurens OeaepabHON CIIyKOBI
110 HaA30pYy B cdepe 3alUTHI IPaB
norpeduTeneit u 6naronoayyus 4eIoBEKa,
I'naBHBIA TOCYIAPCTBECHHBIA CAHUTAPHBIN
Bpau Poccuiickoit denepaiuu

I'. T". OguiieHko
17wonsa 2011 r.

Jlata BBEI€HUA: C MOMEHTA YTBEPXKACHUA

1.2. TMTUEHA, TOKCUKOJIOI'S, CAHUTAPH A

KOHTpPOJIb HAHOMATEPHAJIOB, IPUMEHAEMbIX
B XUMH4YE€CKOH NMPOMBbIIIJIEHHOCTH

MeTtoauuecKkue peKOMEHIAU K
MP 1.2.0024—11

I. ObaacTs NpUMEHEeHUS

1.1. Hacrosume MeTonuyeckue peKOMEHIAIMU ONpeAeisiiOT IIPUMEHE-
HHE METOHOB KOHTPOJA HUCKYCCTBEHHBIX HAHOMATEpPHAJIOB, UCMIOJIL3YEMBIX B
XUMHYECKOH NPOMBIULJIEHHOCTU Ha CTaguM MX pa3paboTKH, HPOU3BOACTBA,
TPAHCIIOPTUPOBAHUSA, XPAHESHHS, UCIIONHF30BAHUA M YTHIIU3ALUMU.

1.2. MeToauuyeckue peKOMEHIALMH pa3padoTaHbl ¢ 1LIeJIbK0 00ecneYyeHHs
¢AMHCTBA M3MEPEHUN U aJanTaliid UMEIOMUXCS METOA0B M CPEACTB U3MEpe-
HUI HaHOMAaTepHajoB I KOHTPOIA 3a 0€30MacHOCThIO HAHOMATEPHUAJIOB H
340pOBbA pabOTHUMKOB, 3aHATHIX B chepe XUMUYECKUX TEXHOJOIUM, 3aLUUTHI
OKpY>Karolie Cpeanl.

1.3. Merognyeckue pekOMERIALIMA IpeAHAa3HA4YEHB! A1 OPraHoB M op-
rasusauuil PenepabHON CIIyKOBI 110 HAA30PY B Chepe 3alUUTEI IIPaB MOTpeE-
outened u Oaarormosy4us 4YeNOBEKa, a TAKKE IOPHIANYESCKHUX ML U UHINBH-
OYalnbHBIX MPEANPUHHMATENICH, OCYIISCTBISAIONMX MOATOTOBKY K BBOIY
W/WAIM TIPOW3BOACTBO, XPAHEHHE, TPAHCIIOPTUPOBAHME M PEAIU3AUMIO HAHO-
NPOAYKIUH, NpeNJHA3HAYCHHON K NPUMEHEHUI) B XUMHWYECKON NIPOMBIILIECH-
HOCTH.

1.4. MeToagu4yecKue pPEKOMEHIALUMH MOIYT HMCIOJIB30BATHCS HAy4HO-
MCCIEN0BATEILCKHUMH OpraHU3alusiMHU M'MTHEHUYECKOro Mpopuas, MEAUIHH-



MP 1.2.0024—11

CKUMHM yueOHBIMH 3aBENCHUSIMHU U MHBIMHM OpPTaHU3alMsIMU U YUYPEKICHNIMU
3aUHTEPECOBAHHBIX MUHUCTEPCTB H BEIOMCTB.

II. HopmaTuBHBIE CCHIJIKH

2.1. ®enepanbHbiii 3aK0H OT 22.06.1993 Ne 5487-1 «OcHOBEI 3aKOHOAA-
TenbCcTBa Poccuiickon deaepaivn 00 oxpaHe 340POBEA IPaXKIaH».

2.2. PenepanpHBIN 3aKOH OT 25.11.2009 Ne 267-D3 «O BHeceHHH HU3Me-
Heyuit B OCHOBBl 3aKOHOIATenscTBa Poccuiickoil Depepaunu 00 oxpaHe
3J0pOBbA IpakIaH U OTAENEHBIE 3aKOHOAATEAbHBIE akThl Poccuiickon dexe-
pauym.

2.3. denepanbHblii 3aKk0H OT 30.03.1999 Ne 52-®3 «O caHutapHO-
AMHUAESMHUOJOTHYECKOM OJ1arornoIy4uy HaceIeHUI.

2.4, QenepaibHBIN 3aK0H 0T 27.12.2002 Ne 184-03 «O TexHU4ECKOM
pEryIMPOBAHUNY.

2.5. ®enepanbHbiil 3aK0H 0T 18.07.2009 Ne 189-D3 «O BHEeceHHH H3MeE-
HeHul B PeaepanibHbii 3aKOH «O TEXHHMYECKOM PETyIHPOBAHUM.

2.6. PenepansHeIil 3aK0H 0T 26.12.2008 No 294-03 «O 3auiure npas
IOPUANYECKUX JIMI U MHIAUBUIYAIBbHBIX IPEANPUHUMATENEH TIPU OCYILECTB-
JJEHUHU TIOCYAApPCTBEHHOIO KOHTPOJs (Haa30pa) U MYHHUIIUITAJIBHOTO KOHT-
poL».

2.7. Oepepansubiii 3akoH or 10.01.2002 Ne 7-@3 «O0 oxpaHe OKpy-
XKAIOIEH CpeanD).

2.8. @enepanbHBIA 3aK0H OT 24.06.1998 Ne 89-@3 «O6 oTxoaax npous-
BOJCTBA H MIOTPEOICHUD.

2.9. ®enepanbubiii 3aKk0H 0T 22.07.2008 Ne 123-03 «Texungecknii per-
JIAMEHT O TPeOOBAHUAX ITOXKAPHOMN 6€30MacCHOCTI.

2.10. PenepansHuIi 3akoH OT 26.06.2008 Ne 102-P3 «O6 obecnieuennn
eIUHCTBA U3MEPECHUIT.

2.11. IlocranoBnenne IlpaButenscTBa Poccuiickon Denepanyd OT
28.03.2001 Ne 241 «O Mepax o obecneyeHUI0 IPpOMBINIIICHHON 6e30macHo-
CTH OIIACHBIX HPOM3BOJACTBEHHBIX OOBEKTOB Ha TEePpUTOPHHU Poccuiickoi
Denepanum».

2.12. llocranosnenne IlpaBurennsctBa Poccmiickoit ®exepanum oT
15.09.2005 Ne 569 «O nmonoxeHuw 00 OCYIIECTBICHHH TOCYZapCTBEHHOTIO
CAaBUTApHO-3IUAEMHUONOrHYECKOTO Han3opa B Poccuiickoil denepamumy.

2.13. llpukas Munzagpasmennpoma Poccun ot 14.03.1996 Ne 90 «O 1no-
pAKe NPOBEACHHA MPEABAPUTEIBHEIX M NEPUOAMUYECKUX MEIMLMHCKUX OC-
MOTPOB paDOTHUKOB ¥ MEIULIMHCKHX PErjaMeHTax JOIycKa K mpodeccuuny.
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2.14. ITpuxaz MunncrtepcTBa 3apaBooxpanenns Poccuiickoit denepa-
uuu oT 06.02.2001 Ne 23 «O BHECEHUX M3MECHEHMH B NpuKa3 MuH3ApaBMen-
npoMa Poccyn ot 14.03.1996 Ne 90».

2.15. Ilpukaz Munsapascoupaszsutua Poccuiickoln denepauun 0T
16.08.2004 Ne 83 «O06 yTBEpXKACHHUU IEPEUYHEN BpEOHBIX W (MJIM) OHACHBIX
NPOU3BOACTBEHHBIX (PAKTOPOB U padOT, IpHU BHINOJHEHUM KOTOPHIX NPOBO-
IATCH NPEIBAPUTENBHLIE M IEPUOAUUECKHE MEJIHIIMHCKHE OCMOTPHI {00cie-
NOBAaHUA), U TIOpAAKA MPOBEACHMA 3THX OCMOTPOB (00CIeI0OBaHHN )».

2.16. Ilpuka3z MuHHCTEPCTBA 3APaBOOXPAHEHHNSA U COLMAILHOIO Pa3BH-
tusa Poccuiickon ®@eaepauum oT 16.05.2005 Ne 338 «O BHeCeHHH U3MEHCHMH
B ripunokeHne Ne 2 x npuka3zy Munsnapascorpassutua Poccuu ot 16 aBrycra
2004 r. Ne 83».

2.17. Ilpuxa3z MuHHUCTEPCTBA 3APABOOXPAHEHNA U COLMAILHOIO pa3BU-
tust Poccuiickonn @expepanuu oT 22.06.2009 Ne 3570 «O6 yrBepxxaenun Tu-
NOBEIX HOPM O€CIUIaTHOM BRIJAYM CIIELHAIBHOM OACXKARI, CIICLHAIRHON 00Y-
BU U JAPYTUX CPEACTB WHAVUBUAYAJIBHOM 3alUUTHl paOOTHHKAM, 3aHATHIM Ha
paboTax ¢ BpeOHBEIMH U (WUIM) OMACHBEIMHM YCJIOBHAMH TPYAa, a TAKOKE Ha pa-
O0oTax, BBIIOJIHAEMBIX B OCOOBIX TEMIEPATYPHBIX YCIOBHAX MM CBSA32HHEBIX C
3arpA3HCHUEM).

2.18. I'lpukas MuHucTepCcTBa 3ApaBOOXPAHEHHI U COLMANIBHOTO pa3BHU-
st Poccuiickoil @eaepamuu ot 01.07.2009 Ne 3784 «O6 yrBepkneHuu Tu-
[IOBOT'O TIOJIOKEHUA O TEPpUTOPUAIILHOM opraHe deacpanbHON CIy» OBl 110
TPYAY U 3aHATOCTHN.

2.19. llpuka3z MunucrepcTBa 34paBOOXpaHEHHUA UM COLMAJIBHOTO pa3BH-
tid Poccuiickoit Depeparuu oT 29.05.2006 Ne 413 «O8 yTREep)KACHUU TH-
noBoro Ilonoxenus o komutere (KOMUCCHH) IO OXPAHE TPYAay.

2.20. Ilpukaz MUHHUCTEPCTBA 3APABOOXPAHEHUA M COIUAIRHOIO Pa3BH-
Tus Poccuiickon Denepauun oT 28.05.2009 Ne 284 «O06 opranuzaumu oby-
YeHUs IO OXpaHe Tpyda OTACNABHBIX KaTeropuil 3acTpaxoBaHHEIX B 2009 r.».

2.21. IlocranoBnenue 1 1aBHOrO rocy1apCTBEHHOIO CAHMTApPHOI'O Bpaya
Poccnrickon @epepanuu ot 23.07.2007 Ne 54 «O Hapzope 3a npoayKijuei,
ITOJIYUEHHOK C MCIOJB30BAaHUEM HAHOTEXHOJIOTHH U cojiepiKallleil HaHoMarTe-
pHAJBI».

2.22. IToctanoBnenne 1 1aBHOTO TOCYAapCTBEHHOTO CAHUTAPHOTO Bpaua
Poccuiickoit @eneparum ot 31.10.2007 Ne 79 «O6 yTeepxaenun Konuern-
¥ TOKCUKOJIOTHYECKUX UCCIEAOBAHUH, METOLOJOITMH OLEHKH PUCKA, METO-
JOB UACHTUOMKALMH ¥ KOJMYECTBEHHOI'O ONPEAEICHU HAaHOMATEPHAIOBY.

2.23. Ilpuka3 QenepaisHoi CIyKOKI 10 Ha30pY B chepe 3alIUThH NpaB
notpedurened u Onaromoayuud genoseka ot 19.07.2007 Ne 224 «O caHu-
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TaPHO-3MMAEMHOJOTHUECKMX IKCNEPTU3axX, 00CIeqOBaHUAX, UCCIEJOBAHUIX,
HCTILITAHUAX ¥ TOKCUKOJIOTHYECKHX, THTHEHHYECKHUX ¥ MHBIX BUAX OLEHOK.

2.24. CIT 2.2.2.1327—03 «l'urnennyeckue TpeOoBaHMs K OpraHu3alHu
TEXHOJOTMYECKHUX MPOLIECCOB, MPOHU3BOACTBEHEOMY 000pyAOBAaHUIO U pabo-
4eMY UHCTPYMEHTY».

2.25. CIT 1.1.1058—01 «Opranmsaums 4 OpOBEACHUE IIPOU3BOICTBEH-
HOT'O KOHTPOJIA 332 COOJIOCHUEM CAaHUTAPHBIX IPABUII U BHIIIOJIHEHHEM CAHH-
TapHO-IPOTHBOANUIEMUYECKUX (MIPOPHUITAKTUYECCKUX ) MEPOTIPHUSATHIN.

2.26.T'H 2.2.5.1313—03 «l'vruennyeckue HopMaTushl. I1IpeaensHo no-
nyctumele koHuUeHTpauun (IIJIK) BpenHBIX BemecTB B BO3Ayxe pabouew
30HBI.

2.27. TH 2.2.5.2308—07 «l'urnennyeckue HopMmaTUBEL. OpPHEHTUPO-
BOYHBIC Oe3ornacHble YpoBHHU Bo3aeHcTBUA (ObYB) BpeaHsix BEECTB B BO3-
ayxe paboyeil 30HBD.

2.28. T'H 1.2.2633—10 «I'urueHn4eckne HOpMaTUBE! COAECPKAHUS NIPU-
OPUTETHBIX HAHOMATEPHAJIOB B OOBEKTaX OKPYXKAIOILEH CPpEeNBI».

2.29. CanlluH 1.2.1330—03 «l uruenuueckue TpeOOBAHUSA K IIPOU3-
BOJICTBY IIECTUIHIOB U arpOXHMHKATOB.

2.30. CanlluH 2.1.6.1032—01 «I'urnesnyeckue tpedoBanud K obecre-
YEHUIO Ka4yeCTBAa aTMOC(PEPHOro BO3AyXa HACEICHHBIX MECTY.

2.31. CaulIuH 2.2.1/2.1.1.1200—03 «CaHuTapHO-3a1llUTHEIE 30HBl H
CaHUTapHad KiIacCHPHUKALHASA HOpedlpUiATUN, COOPYKCHNNA U UHBIX OOBEKTOB.
Hosas pepakuuma. CanlluH 2.2.1./2.1.1.2361—08 «CanutapHO-3alINTHBIE
30HBl M CaHMTapHas KiacCUPMKaAUMsA NPEATPHUATHH, COOPYXEHMH M HHBIX
obbexroB». Mamenenume 1 x CanlluH 2.2.1./2.1.1.1200—03. Honas pe-
TaKIIHASI».

2.32. CanlluH 2.1.5.980—00 «I'uruennyveckue tpebOoBaHHA K OXpaHe
[IOBEPXHOCTHBIX BOJ».

2.33. CanulIuH 2.1.7.573—96 «l'uruesnyeckue TtpeOOBaHMA K MCIOIE-
30BAHUIO CTOUYHEIX BOJ M UX OCANKOB JUIS OPOLUECHHA U YAOOPEHMA.

2.34. CI1 2.1.7.1038—01 «I'uruenndeckue TpeOOBaHUS K YCTPOMCTBY U
COACPYKAHUIO IOJIMTOHOR AJIS TBEPABIX OBITOBEIX OTXOOBY.

2.35. PyxoBonacteo P 2.2.2006—05 «PyxoBOACTBO MO THTHEHHYECKOIM
OlIcHKe QaxTopoB paboueii cpeabl H TPYAOBOIro nmpouecca. Kpurepuu u Kiac-
CA(UKALMSA YCIOBUN TPYHAY.

2.36. Pykosoncteo P 2.2.1766—03 «PykoBOACTBO I10 OLiEHKE Npodec-
CHOHAJIBHOIO PHCKA JUIA 340pOBBS pabOTHHMKOB. OpraHU3alMOHHO-METO/ N~
JEeCKUE OCHOBBL, NPUHLIVIEI 1 KPUTEPHH OLEHKM.
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2.37. MV 1.2.2520—09 «Tokcukonoro-rurneHn4ecKas olecHKa Oe3o-
[TACHOCTH HAHOMATEpUAJIOBY.

2.38. MV 1.2.2634—10 «Muxpobuonornyeckas 1 MOJIEKYIIPHO-TEHE-
THYECKas OLICHKAa BO3ACHCTBUA HAHOMATEPHUANIOB Ha IIpeACTaBUTENIEH MHKpPO-
OHOLIEHO3aY.

2.39. MY 1.2. 2635—10 «Meaguko-6uooruyeckas oneHka Oe3ornacHo-
CTH HAaHOMATEPHAIOBY.

2.40. MP 1.2.2522—09 «BriaBaeHHe HaHOMATEPUAIIOB, TIPEACTABIAIO-
LUX NOTEHLUHATBHYIO OITACHOCTDh A1 3X0POBES YEJIOBEKAY.

2.41. MP 1.2.2566—09 «Ouenka 0e30mmacHOCTH HAHOMATEPUAJIOB In
Vitro ¥ B MOJEJIBHBIX CUCTEMAX 17 VIVOY.

2.42. MP 1.2.2641—10 «Ornpeapenenue npUuOpUTETHEIX BUAOB HaHOMa-
TepHUaloB B O0BEKTAX OKPYXKAKOWIEH CPEeabl, NMUINEBLIX NPOAYKTAX M JKHUBBIX
OpraHu3Max».

2.43. MP 1.2.0016—10 «Meroguka KinacCubUIHUPOBAHHUA HAHOTEXHO-

JOTHHM U NpOAYKUHMH HAaHOMHIYCTPHH IO CTENIEHM MX MOTEHIMAIbHOM orac-
HOCTHY.

2.44, TOCT P UCO 7708—2006 «KauecTtBo BO3ayxa. OnpenencHue

IpaHyJIOMETPUYECKOTI0 COCTaBa YACTHIL IIPY CAHUTAPHO-TUIMEHHYECKOM KOH-
TPOJIEN.

2.45. TOCT P UCO 14644-3—2007 «HucTtrie MOMEIMECHUSA H CBA3aHHEIE
C HUMM KOHTPOJMpyeMbIe cpeapl. YacTe 3. MeToasl MCIIBITAHUNR.

2.46. I'OCT 30333—2007 «llacnopt 6e30macHOCTH XMMHYECKON IIpo-
nykiuu. Obme TpebosBaHum.

247. TOCT 12.4.034—2001 «CpencTtBa MHIHBHIAYAIBHOM 3aIIUTHI OP-
raioB aeixaHus. Knaccudukanua u MapKUpOBKay.

248.TOCT P NUCO 14001—2007 «CucTteMBl 3KOJOTHYECKOIO Me-
HeKMEHTa. TpeboBaHus U PYKOBOJICTBO 10 IIPUMEHEHHUIO.

2.49. ISO/TR 12885:2008(E) «HanorexHonorun. IIpaBuna TexXHHKH
0€30IacHOCTH, IPUMEHAEMEIE B IPOPECCUOHATEHON ACATEIEHOCTH.

II1. O61mne noJokeHUsA

3.1. B xuMHn4eckoil NPOMBIIITICHHOCTHA CO3Jar0TCs ¥ HAaXOAIT MpHUMeEHeE-
HUE pa3HOOOpa3Hble HaHOMAaTepHalbl (KaTajlu3aTopkl, alcopOeHTEl, HeNTpa-
JIM3ATOPBI M JIp.), OXXKUAAEMOE BIHUSHUE KOTOPHIX HA 4€/IOBEKA U cpeay oOura-
Husl TpeOyeT obecnedeHns Mep 0€30MacHOCTH ITyTeM BBIIIOIHEHHSA CAHHUTAP-
HBIX IpaBUJI, CAHUTAPHO-NIPOTUBO3MUAEMHUYECKUX (TIPOPHUIAKTHYECCKUX) ME-
PONPHUATHH, OPTraHHU3aliK ¥ OCYUIECTBACHNUA KOHTPOJA 3a UX COOMIONCHHUEM.
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3.2. O6pexTaMu KOHTPOJIA (Hag3opa) Ha XUMHUYECKUX MOpEeANpHUATUSX
SIBJIAIOTCA: CHIPBE, MOy (HpabpHKaTel, roTOBasd XMMHYCCKasA NIPOJYKINA, TIOTY-
yaeMmas ¢ UCHOJIb30BAHHMEM HAHOTEXHOJIOTHH, TEXHOJOTMYECKUE IIPOLIECCHI,
TeXHOJIOTHYeckoe o0OpyAOBaHue, pabouue MecTa, NPOU3BOIACTBEHHBIE I10-
MEUICHUs, 30aHUA, COOPY)KCHHA M IIOLIANKH, CAHHUTAPHO-3aIMUTHEIC 30HBI
NpeanpuaTHi, 30HBl CAHMUTAPHOH OXpaHBl BOJOEMOB, TPAHCIIOPT, a TaKke
OTXOIbI IPOKU3BOACTBA.

3.3. MeToguyeckue pEKOMEHAAUMHY ONPEAETIAIOT HOPSAJIOK NMPOBENECHHUS
 00beM N1aOOPATOPHBIX KUCCIAEAOBAHMH, BXOAALIMX B KOMIUIEKC MEpOINpH-
THH 110 TIPOM3BOJACTBEHHOMY KOHTPOJIO Ha HAHOTEXHOIOTMYECKOM OOBEKTE,
¥ PEKOMEHIYIOT NEpEeUYEHb Mep OE3011aCHOCTH.

3.4. JIaGopaTopHsle HCCIIEAOBaHUA B paMKaX IMIPOH3BOACTBEHHOIO KOH-
TPOJIS 3a HaHOMAaTepuaiaMy (fanee — nabopaTopHEBIE UCCIEAOBaHNA), IPUMeE-
HJIEMBIMH B XHMHYECKHX NPON3BOACTBAX, MPOBONATCS NPUANYECKUMHU JIH-
HaMH WIH MHIWBHAYANABHBIMH IpeanpuHaMmateaaMu. OHH paspabaTbIBaroT
nmporpaMMy (IUIaH) MX NPOBEACHUA 0 Hayajaa OCYNIECTBICHUS YKa3aHHOTO
BUIA JEATENbHOCTU. [JOTIOAHEHUA ¥ U3MEHEHHMA B NIporpaMMmy (IUlaH) Npou3-
BOJICTBEHHOI'O KOHTPOJIA BHOCATCS NPH U3MEHEHUH BHIA ACATEIBHOCTH, TEX-
HOJIOTHH TPOH3BOJACTBA, HOBBIX CBECACHHHM 00 ONACHOCTH HAHOMATEpUAIOB,
BBEJICHHH B ACUCTBUE HOBBIX HOPMATHMBHBIX JOKYMEHTOB, HHBIX CYIIECTBECH-
HBIX H3MCHEHHUAX JEATEIBHOCTH KPUAMYECKOro Hua (MHIAMBUIYAJIBHOTO
IpeanpuBUMaTeis).

3.5. llensto 1abopaTOpHBIX UCCICOOBAHMHM SABIAETCS KOHTPOIb MPUCYT-
CTBHA HAHOYACTUIL WMWY HAHOIPOXYKLHK B BO3LyXE paboyeil 30HHI U ApPY-
THX KOHTPONMPYEMBIX CpeliaX, a TAX)KE KOHTPOIE YPOBHS UX BO3ACUCTBUA HA
yeJoBeKa U OKPYKAKWIIYI0 cpely (nmpH HaIMYHM T'MTHEHHYECKUX HOpMAaTH-
BOB) 111 OOOCHOBaHUA Mep KOJUIEKTUBHON M MHAVMBUIYaIbHOM 3alIUTH] MIPH
NPOHU3BOJACTBE HAHOMATEPUAJIOB, XpPaHEHHH, TPAHCIOPTUPOBAHMM U peajin3a-
I OPOXYKUUH, YTHUIU3ALUHMH IIPOMBIUIIEHHBIX OTXOOO0B.

3.6. B cooTBeTCTBMH € NOCTaHOBAEHUEM [ 71aBHOTO rocygapCTBEHHOIO
caHuTapHoro Bpada Poccuiickoit ®Penepaimu ot 31 oxradps 2007 r. Ne 79
KaXXIABIM CO3MAHHBIA U NpedHAa3HAYEHHBINM K UCIOJIL30BABMIO HaHOMAaTEpHall
JOJDKEH MPOHUTH IIOIHYK TOKCHKONOTMYECKYH OUEHKY. Jlo ycTaHOBIEHHA
CTEIICHH OITACHOCTHM KOHKPETHBIX HAaHOMAaTEpHUalOB MX CIEXYET paccMaTpu-
BaTh KaK HOBYIO IPOXYKUMIO ¥ OTHOCHTh K BELIECTBAM, MMOTEHLAAJIBHO OIlacC-
HBIM JJI1 300POBbS YeJOBEKA.

3.7. Ha xaxxap1it HaHOMaTepUual HeoOX0AMMO MMETH BCKO HEOOXOAUMYIO
OOKYMEHTAIHIO, 0(POPMIICHHYIO B YCTAHOBJICHHOM NOpsiaxe, BKkarodas «flac-
nopt 6e3onacHocti» (o I'OCT 30333-—2007), KOTOPBIH NMOAJIEIKHAT LEHTPA-
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JIM30BAHHOMY YYETY, XPaHEHHUIO U JEMTOHUPOBAHMIO B YUPEKICHUAX, Ha Da3e
KOTOPBIX OPraHU3yKTCH CIICUHATU3MPOBaHHbIE OaHKH ¢ HH)OPMAaIlHOHHEIMU
byHKIHSAMH.

3.8. K npumeHeHUI0 B MPOMBILIIICHHOM 00Be€Me AOIMYyCKAarTCd HaHOMa-
TEpHAJIb], NpolIeAIIMe OueHKy Oe3zomacHocTH cornacHo MP 1.2.2522—09,
MY 1.2.2520—09, MP 1.2.2566—09, MY 1.2.2634—10, MY 1.2.2635—10
U ApYyTrUM OOKYMEHTAaM, YTBEPXXAEHHBIM B YCTAHOBJICHHOM NOPAAKE.

3.9. B xadecTBe BPEMEHHON MEpHI NP OlIEHKE pHCKa HaHOMATEPHaNOB
MOXHO PYKOBOACTBOBATECS pe3yJIbTaTaMH NPOTHO3HO-aHAIMTUYECKON OIICH-
ku (mo MP 1.2.2522—09) ¢ oTHeceHHeM HaHOMaTepHanaa K HUZKOMY, CPEll-
HEMY HIIM BBICOKOMY YPOBHIO NOTEHIHUAIBHON ONMACHOCTH.

IlepBoouepeaHoro BHUMaHuA TpedyeT opraHmu3ang Mep 0e30MacHOCTH
¥ UX COOJIONCHHE NpH NMPOU3BOACTBE, NPUMEHEHHH, TPAHCIIOPTUPOBAHUH U
XPaHEHUHU HAaHOMAaTEPHAIOB, OCOOCHHO OTHECEHHBIX K BBICOKOM CTENEHU IIO-
TEHIMAIBHON OMacHOCTH JIMOO IpEACTaBIAOMMX COO0K KPYNHOTOHHAXKHBIC
XUMHYECKHE IPOAYKTEI, T. K. B 3TOM CJIy4ae€ BO3MOXKHO YBEJIHMYECHUE YUCIIA
3KCIIOHUPOBAHHBIX JIUII.

3.10. Ilpu pabore ¢ HaHOMarepualaMyu HeOOXOAUMO NPETyCMaTpUBaATh
MEPONPUSITHA (OPraHU3alMOHHO-TEXHOJOTHYECKNE, TUTHEHN4YECKUe, CaHu-
TapHO-TEXHUYECKHE, MEAUKO-OHMOJIOrHYEeCKHE), HaNpaBleHHbIE Ha YCTpaHe-
HUE WIKA oclaadblieHue AeNCTBUA HAaHOYACTHUI] HA OPraHU3M YEJIOBEKA M peau-
3aIMI0 CMCTEMBI ynpaBaeHusa npodecCHOHUTEHBIMU prcKaMU. IIpu aToM pe-
KOMEHIYETCA MCIIONB30BaTh MPOrpeCCUBHLIE TEXHOJOTHMM, MHOOPMAaTUBHBIE
METONEl KOHTPOJA, MOHHUTOPHMHI YCJIOBHHM Tpyda MEPCOHANA 10 BPEIAHBLIM
dbakTopaM paboyen cpelbl, 3QPEKTUBHBIE CPEACTBA KOJNJIEKTUBHON 3alMTH,
HAJC)KHBIE CPEACTBA MHIANBUIY AJIbHOM 3AIUTEI.

3.11. Ilpn pa3paboTke, opraHuzalMd U BHEAPCHHH TEXHOJIOTHYECKMX
[IPOLIECCOB Ha MPEANPHUATHAX XMMHYECKOH IIPOMBILIIICHHOCTH, KOHCTPYHPO-
BAHUU NPOM3BOACTBEHHOI0 O0OpyAoBaHUA M pabouero MHCTPYMEHTA HeoO-
XOOUMO O0EeCneYUTE OTCYTCTBHE HAHOYACTUL HCKYCCTBEHHOI'O IPOHUCXOXKIIE-
HUS B BO3Ayxe paboymx 30H, aTMOCREPHOM BO3IYyXE HACEIIEHHBIX MECT H
BOJE WIM, €CJAU 3TO HEBO3MOXHO, UX COACPXKAHUE HA YpPOBHE, HE NpPEBHI-
HIAIOHIEM YCTAHOBJICHHBIX AN HMX TMTMCHUUYECCKUX HOPMATHBOB (TIPH HAJM-
YUU TAKOBEIX).

3.12. B xuMHYeCKHUX OPOMU3BOJACTBAX CHAECRXYET MpeayCcMaTpuBaTh KOH-
TPOJIb KaK CaMHUX HaHOMATEpUaNoOB, TaK H BPEAHBIX IIPUMECEH BEUIECTB MaK-
POCKOIIMYECKON CTEIEHU AUCNEPCHOCTH, COACPXKALIUXCA B HaHOMAarepuae
MJIM 3arpA3HSIOUINX €0 N0 YCIOBUAM TEXHOJOTHH €ro NOJY4YEHHs.
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3.13. Ilpn BHeJpeHUN HaHOTEXHOJIOTHH OOECIeYUBAETCS COONIo/CHUE
Oe3omacHBIX ypoBHEH BPEAHBIX (PAKTOPOB, IIPHUYEM ITH YPOBHHU HE NOIKHEI
OBITH BEINIE, YeM Ha aHAJIOIrUYHLIX IPOMBILLIEHHBIX 00BeKTax (IIpH MX HaIH-
YUH), HE HCIIONB3YIOUIMX B TEXHOJOIMM NMPOMU3BOJCTBA HAHOYACTHIBI M Ha-
HOMAaTEPHAIEL.

3.14. CornacHo mexayHapoaubiM TpeboBanuaMm (ISO/TR12885:2008(E))
IPEAYCMOTPEHBl CAEOyIOIHEe MEPOIPUATHS, YMEHBIIAXOIME 3KCIIO3ULUIO
HAHOYACTHHAMH PaOOTHUKOB IIPOM3BOLACTB M HACETICHHUA:

® BLINYCKATh IPOMYKLHIO, COAEPKAIIYI) HAHOUACTUIEI, B HENBUIAIINX
dopmMax (macTel, rpaHyIbl BMECTO a3pO30JI€H U MOPOIIKOB) M B TepPMETH3HN-
POBaHHEIX YMaKOBKaX;

¢ 3aMeHATh HaHOMAaTepuansl ¢ OoIbINel NMOTEeHIHMAILHONH OINACHOCTHIO
MEHee ONACHBIMHM MaTepHanaMH, Il 3TO BO3MOXKHO II0 YCJIOBHSAM TEXHOJIO-
FMYECKOro npoliecca;

® LCIOJIB30BATh BE3JE, TAE 3TO BO3MOXKHO, JONYCTHMOE I10 TEXHOJIOTHU

YBJAQKHECHHE CHIPhS ¥ NPOAYKLHUH, OCOOCHHO NPH HAJUYHU UCTOYHHUKOB IIBI-
JIEBERIACIIEHUA;

® OCYIHECTBIATh MOOU(PUKAUMIO ITOBEPXHOCTH MOTECHUMAILHO OITACHEIX
HAHOYACTUL, HAIIpUMED IOKPHITHE KBAHTOBBIX TOYEK MOJEKYISPHBEIMH CIOS-
MU HHEPTHBIX MAJOTOKCHMYHBIX HEOPTaHHWYECKHX BelieCTB (Cyabdun HHHKA,
KPEMHE3EM ) MM OPTAaHUYECKUMHU JEeTEePreHTaMu;

® aBTOMATH3MPOBATh M MEXAHU3UPOBATHL TEXHOJOIMIO IIPOM3BOJACTBA,
TPAHCIIOPTUPOBAHUA M pac(acOBKM CHIphs, NOIy)abpHKaTOB M IPOIYKLIHM,
COECpXKalllel HaHOMAaTepHalbl, C LENbI0 HCKIIOYEHUI HENOCPEeICTBEHHOTO
KOHTaKTa paOOTHHKOB C BPEAHBIMU M ONACHBIMM NPOM3BOACTBECHHBIMM (PaK-
TOPAMH;

¢ IPUMEHATH B IPOU3BOACTBEHHOM ODOPYNOBAaHUM KOHCTPYKTHBHBIC
PEIICHUS U CPEICTBA 3alUUTHl, HAIIPABICHHBIE HA YMEHBIICHUE MHTECHCHBHO-
CTH BBIACNEHUS IBUIM HAHOYACTUL, 1 HAHOMATEPHAJIOB U JIOKAIU3ALIMIO BPE/I-
HBIX ITPON3BOACTBEHHEIX (haKTOPOB;

® IIPOBOJAMTh YCTAHOBKY CHCTEM aBTOMATHYECKOIO KOHTPOJISA, CUIHAJIH-
3a1UM U YIIPABJICHHS TEXHOJOTHYECKHM NpoleccoM, 0coOEHHO Ha yJyacTKax,
'€ BO3SMOXXEH BHE3AMHBIN BRIOPOC a3p030jI€H HAHOYACTHI;

¢ O0ECIICUNTE ABTOMATUYECKYIO OJIOKMPOBKY NPOM3BOACTBEHHBIX CHC-
TeM U O0OPYZIOBAHMS Ha Y4acTKaX, ONACHBIX 10 aBaApHUWHBIM CUTYalMAM,

e 00ecneunTs cobnrolneHne TpeOOBaHUM IPrOHOMHUKM M TEXHUYECKOH
ICTETUKHM K NPOU3BOACTBEHHOMY OOOPYIOBaHHIO M 3PrOHOMHYECKHX Tpebo-
BaHUH K Opra”u3alnuu padbouymx MecT U TPYAOBOTO NPolecca;

11
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¢ MIpeaycMaTpUBaTh BKIKOUYEHUE THTHEHUYECKHX TpeOOBaHHUH B HOpMa-
TUBHO-TEXHUYECKYHO NOKYMEHTAIIHIO.

3.15. IIpu pa3paboTKe, OpraHu3alMy ¥ BEJACHHUH TEXHOJIOMHYECKUX I1pO-
[IECCOB, CBA3aHHBIX C MUCIIONB30BaHWEM HAHOMATECPHAJIOB, IpEeIyCMaTpHUBA-
IOTCS MEPONPUATUA IO OXpaHe cpelibl OOMTAaHUA B COOTBETCTBUHU C TpeOOBa-
Huamu 'OCT P UCO 14001—2007.

3.16. Ilpu KOHCTpyupoOBaHUM OOOpPYHOBAHHUA JJIS TEXHONOIMYECKUX
IIPOLIECCOB, CBA3AHHBIX C MCIOJB30BAHUEM HAHOMATEpHUAJIOB, CIAEAYET Npe-
OIYCMaTpHUBaTh MAaKCHUMAJIBHYK) MEXAHMU3ALHMI0 €r0 MOHTaXXa, TEXHHYECKOTO
0OCTy)XHUBaHWS, PEMOHTA ¥ JEMOHTAXA.

Iloanexamee TEXHHYECKOMY PEMOHTY 00OpyZOBaHHE liepel] HA4alaoM
paboT oyHmiaeTcs OT COJAEpPXKAUIMXCA HAHOMATEpHUAiOB ¢ MCIIOIb30BaHUEM
CHUCTEM IMBLICYJIABJIMBAHUA HAHOPA3MEPHBIX a’pOo30JCcH, a MpU HAIUYHHM OC-
TaTKOB ANOBUTHIX BEUISCTB MAKPOCKOIMUYECKON TUCNEPCHOCTH — NOABEPracT-
CA HOIOJIHUTEIIFHOMY 00€33apakiBaHNK METOJaMM, pPEeKOMEHIOBaHHBIMU
IJI8 JaHHBIX 3arpA3HUATENE. MaUiMHbl, MEXaHU3MBI B APYro€ TEXHOJOIrHYe-
CKOe 000pya0oBaHuE MOCHE MOASPHU3AUMY UK PEMOHTA IPOXOAAT IPOBEPKY
HA MX COOTBETCTBHE AECUCTBYIOUIUM HOPMATHBHLIM JOKYMEHTAM.

3.17. 1lpn NpoekTUpPOBAaHMH NPOMBIILICHHBIX 34aHWM, pPEeIHa3HAYCH-
HBIX IJIS pa0oThl ¢ HaHOMAaTepHalaMH, ocoboe BHMMaHMe o0palllaloT Ha pac-
[I0JI0OXKCHHUE LIEXOB NPEANPUITHA, 000pyIOBAaHUS M YCTAHOBOK Ha OTKPHITHIX
IUIoIIagKax, aBTOMaTHU3alHI0 NIPOLECCOB, O0YCTPONCTBO pabouux Mmect. Ilpu
NPOCKTHPOBAHMH BaXXHO YYUTHIBATH PO3Y BETPOB U pas3leidte paboune Mec-
Ta, KOHTAaKTUPYKOIIHE C pa3UIHBEIMU ONACHLIMHM MaTepHaIaMu.

1V. ITopsinok npoBeaeHHUs J1a00PATOPHBIX UCCTIEA0OBAHU M

4.1. IlepeueHs HaHOMATEPHAIOB, MOMJICKAIINX KOHTPOIIO, 00BEM, Me-
TOABI U IIEPHONUYHOCTL JA0OpaTOPHBLIX HUCCIEAOBAHUH COCTABJAIOTCA Ha
OCHOBAaHHH JaHHBIX CAHUTAPHO-IMHAECMUOJIOTHYECKOH JKCIEPTH3BI 00heKTa,
cBeIeHUH 00 0COOEHHOCTIX TEXHONOTHYECKOT0 IPOIECcca, COCTABE U CBOMCT-
BaX IPOAYKIIAH, BO3MOXHOCTH 3KCIIOHMPOBAHUS HUMH IEPCOHANA NpCAIIpH-
ATHS ¥ HaCEeNCHUS NPUIIEral0UUX K HEMY TCPPUTOPHIA.

4.2. ITepeyens Todek oTbOOpa npod g nabopaTOpHOrO HCCHEAOBAHMS
NOJKeH coaepkatkes B «IIporpamMMe mpou3BoACTBEHHOTO KOHTPOJISA» B TEK-
CTOBOM JIMOO TrpadHUuIeCcKOM BHUJIE.

4.3. JIJabopaTtopHEIE HCCIEOOBAHMS OCYLIECTBIAIOTCA IOPUIHICCKUM
JIMLIOM WM UHIWBHAYAJIBHBIM IpEANPUHUMATENIEM CaMOCTOATENLHO IIpH
HaTUYMHU nadbopartopHor 0a3sl, COOTBETCTBYIOLIEH 3a1a4aM KOHTpPOJIA, b0 ¢
NpUBJIedEeHHEM Jad0paTOPHU, aKKPEIAUTOBAHHON B YCTAHOBJICHHOM IOPAJAKE.

12



MP 1.2.0024—11

4.4, IlepeyeHb OCHOBHBIX BHIOB HAHOMATEPUANIOB, IPUMEHSACMBIX B XH-
MUYECKOH IPOMBIIUICHHOCTH H/MIM NPOU3BOAUMEIX XHUMHYECKHUMH CIIO-
cobamu:

® HaHOYAaCTHIEI METAJIOB, CIIJIABOB ¥ HHTEPMETAIIMYECKUX COENNHEHNH;
METAJNIOOKCH/AHEIE HAHOYACTHUB];

CHJINKATHAIE M aJIIOMOCUJIMKATHBIC HAHOYACTHLIE ¥ HAHOBOJIOKHA;

MarHHTHBIE XKHUAKOCTH;

HAHOYAaCTHIBI OPIaHHMYECKUX IOJIUMEDPOB;

HaHO4aCTUUE! yriiepoaa (QyniepeHsl, CaxH, yIIepOoaHble HAHOTPYOKH);
® HAaHOSMYJILCHUH MECTHHHIOB.

4.5. PexoMeHaaluy 110 MeCTy npoBeAeHus otdbopa npod, od0remy U ne-
PHOIMYHOCTH J1a0OPATOPHBIX UCCIIEAOBAHMUI.

4.5.1. Ha 3Tanmax TeXHOIOru4ecKoro mnporiecca, rage HaHOMaTepHaIbl
MW COAEpXKAIIMEe UX NMPOAYKTHI NMPEACTABJICHBI B BUIE IIOPOLUKA, CYCIEH3WH,
pactBopa 1ub0 B TBEpHON (U3NYECKOH (POpMe, OCYMECTBISIOT KOHTPOJIb
npol ¢ BA3yanu3aluei 1 uacHTUPHUKauMeH HaHOYaCTHIl B COCTaBE 00pa3LOB.

4.5.2. Otbop npob Bo3ayxa I KOHTPOJS HAHOAIPO30JIEN IPOBOIAT B
30HE JbIXaHMd paboTHHKA (r1ocTosHHOE pabouece MeCTO). 1IpU HETTOCTOTHHOM
paboueM Mecte 0T00p 1Tpod MPOBOAUTCA B TOYKAX, B KOTOPHIX pabOTHUK Ha-
XOOUTCS B TCUEHUE CMEHEL.

4.5.3. YerpoiictBa qiua ordOopa npod Bo3ayxa MOTryT OBITH CTalMOHAp-
HBIMU UJIM NTEPCOHAILHBIMU (MHAMBUILY ATBHBIMH ).

4.5.4. 1Ipu BBICOKO- HJIM HU3KOTEMIIEPATYPHBIX TEXHOJIOTUYECKUX NPO-
eccax, a TAKXKe pa3MeLlIeHUH 000pyIOBaHHUA HA OTKPBITHIX MPOMBIIIUICHHBIX
IIoIaAKax oT0Op mpod BO3AyXa IS KOHTPONA HAHOMATEpUAIOB PEKOMEH-
OyeTCA IIPOBOJAUTE B TEIIIBIA K XOJOAHBIN NIEPHUOIEI FOZA.

4.5.5. B Bo3gyxe paboueil 30HBI KOHTPOJIb HAHOMATEPUAIOB PEKOMEH-
OyeTcs OCYLIECTBIATH o MakcuMmaiabHOM (MK) W/umm cpeIHeCMEeHHOM KOH-
neHTpaquu (CCK), OpUeHTHpYsCH HAa OCHOBHOM XapakTep OHOJIOrM4ecKoro
NEeUCTBUSA, KaK 3TO NIPUHATO IS BELIECTB MAKPOCKOIUYECKOM JUCIIEPCHOCTH.
BpenHpie BEeIECTBA XUMHYECKON MPUPOIEI C BeOYUIUM TOKCHYECKUM MeXa-
HA3MOM JCHUCTBUS KOHTpoaupyroTrca kak mo MK, tak u CCK. 11 BpeaHBIX
BELECTB, ONACHBIX IJI Pa3BUTHA OCTPOTrO OTPABIICHHUS, H alJIEPI€HOB, OIpe-
aengomuM siBnsaercst Koutponb MK; kanueporenoB — CCK; BBHICOKO- B yme-
peHHO ¢udOporewHor neum — kKak MK, tak m CCK; cnabodpubporeHHoi —
tonsko CCK (B coorBercTtBuu ¢ pykoBoactBoM P 2.2.2006—05 «PykoBo-
ACTBO M0 TMTHEHWYECKOHN olneHke ¢axTopoB pabouel cpeapl M TPYAOBOro
npouecca. Kpurepuut ¥ knaccudukalusa YCIOBHUA TPYAA»).
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4.5.6. llepnoan4HOCTE KOHTPOJSI HAHOMATEPUAJIIOB YCTAHABIUBACTCA
AHAJIOTUYHO WX XHMMHYECKUM aHajgoraM B (opMe MaKpOCKOIHYECKOU IMC-
nepcHoCcTH, Kak yka3aHo B I'OCT 12.1.005—88 u pykosoactsee P 2.2.2006—05
(npunox. 9): nna BewmecTB — | Kjjacca onacHOCTH = He pexe 1 pasa B 10 nHeH;
II xnacca — 1 pa3 B mecsu; Il xnacca — 1 pa3 B 3 Mecsaua; IV — 1 pa3 B 6 Mme-
csaueB. Ilpu xorTpone MK B xaxa0# TO4YKe, KaKk NMpaBUJIO, CIEAyET OTOOpATh
He MeHee Tpex mpod. ITpoba CCK saBugercs cpeaHEB3BEIICHHOW BENUYHHOU
3a 8-4acoBO# pabouuil NEHb.

4.5.7. Orbop npod armochepHOro BO3MyXa, BOABI, NOYBH B PalOHE
Pa3MEUICHUSA XUMHUYECKOT O MPEATIPUATHUA, UCIIOJb3YIOIIEr0 HAHOMATEPHANIBI,
ClIeoyeT NPOBOAUTH COTJIACHO AEHCTBYHOLIMM HOPMATHBHAIM JOKYMEHTAM.

4.6. Meroasl noarotoBky npod® M UIACHTHPHKALMH HAHOYACTHL B
CTpyKType obpa3iia, NpUMEHIEMEIE B X0I€ KOHTPOJIS HAHOMATEPHAJIOB.

4.6.1. Trepapie U xuakue (KOHIEHCUPOBAHHBIE) (a3pl, COICPKAIUE
HaHOMaTepHaJkbl.

A. Xumuyeckue cpedcmea 8 nopoukoobpasHou u HCUOKoU popmax.

H3yyaembie 00pa3upl HAHOMATEPUAIOB CYCEH3UPYOT MM PaCTBOPSIOT

B NUCTUILIMPOBAHHOM BOJAE. 1locnenyrouine 3ranesl MCCICAOBAHUS OTPAXKEHEI
B Ta0. 1.
Tabnuvua 1

Cxema npoBeAeHHS KCCTIEAOBAHHH N0 3JIEKTPOHHO-MHKPOCKONHNYECKOH
BH3YAJH3AUMH U LASHTHPUKANUHN HAHOYACTHI B NOPOMIKOOOPA3HOH
H XKHAKOM opMax

Bunx npoaykra,

[IpoMslnLieHEBIE TOBAPKL
HaHOMaTepuasa P : P

dusnyeckas popma

npoaykra, HaHoMare- |[Topoliok, CycrieH3us, pacTBOD
puana

KonuyecTBo MaTtepuana ;
ans seinonHenus uc-  |50—100 mr (0,5—1,0 cm7)
cJAedOBaHUH

[IpocBeunBalOUINN 3NEKTPOHHBIA MUKPOCKOII, aHAIH3aTOP
|IIpH60pﬂoe obecneve- |H300paKeHU, COEUHEHHBIH C 3JIEKTPOHHBIM MHUKPOCKOIIOM
HHE WU HM@poBas PoToKaMepa C MATPHULICH HE HUXKE |
' S Meramuvkcesiel ¥ KOMIBIOTED

[TuHueT A4 31EKTPOHHO-MUKPOCKONUYECKUX padoT, 3nek-
TPOHHO-MUKPOCKOITHYECKHE CETOYKMY, [TACTHHKA TepoHa
Marepuansl pasMepom 10 x 20 cM, MMKPOINMIIETKA BMECTUMOCTLIO

S0 MM~ HaKOHEYHUKH K MUKDOMHIIETKE, KOJ‘[61:»I3BMGCTHMO-
cteio 100 cm”, npobupkHd BMeCTUMOCTEIO 20 CM”, NHUIIETKH
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[Iponomxenne Tabn. 1

| XHMUYecKue peakTH- |DPopMBap, KONNOMNHA, aMyJIaLleTaT, AUXJIOP3TaH,

BBl ypaHUNalEeTaT, JUCTUIIJIMPOBaHHAsA BOAA
Jtarn 1 (NoAroToBka peakTHBOB U MAaTEPUATIOB K IKCIIEPU-
MEHTY):

— npurorosnenue 0,15 %-ro pacteopa popMBapa Ha OHXJIO-
|patade unu 0,5 %-ro pacTBopa KOJUIOAHA HA AMHJIALETATE;

| — NOKPBITUE 3JIEKTPOHHO-MUKPOCKONIHYECKUX CETOYEK
Hpenapﬂpoga}{ne 00- l(bOpMBapOBOﬁ (KOJLNOANEBON) IIIEHKOH;

pasuoB g uccieao- |- npurorosieHue 1,0 %-ro pacTsopa ypaHunanerara.
|BaHUA B 2JIEKTPOHHOM |Jtarn 2 (npenapupoBaHue o6pa3loB HaHOMAaTEpHaNnoB s
MHKPOCKOIE |3JIEKTPOHHOW MUKPOCKOITHH):

— CYCII€H3HIO MJIH PAcTBOpP HaHOMAaTepuasa HaHOCAT Ha
INEKTPOHHO-MUKPOCKOITHYECKIE CETOYKHU, ITOKPHITHIE POPM-
BapoBO# (KoNIoaueBOH) MIEHKOMH;

— CETOYKH C HAaHOMATEPHAIOM KOHTpacTUpYHOT 1,0 %-M
PacTBOPOM YpaHHJIALETATa

OCHOBHBIE 3TaribI

~ MpEeaBapUTENbHAsA OLICHKA KaYecTBa 00pasia npu HU3KUX
YBEITUYEHUAX;

— uccnenosanue u dororpadupoBanme CTPYKTYyphl odOpasua
NpH HU3KUX YBETUYEHUAX — U1 BU3yaATH3aUUMU CTPYKTYPEI
HceneayeMoro obpasiia M IpH BHICOKMX paspelieHusax — 1A
BU3YAJIM3aLMN HAHOYACTHL] B CTPYyKType obpasua;

— MOHCK HAaHOYACTHLU B CTPYKTYpE 0bpasla; L
— (poTorpapuposanne 10 nonei U300paxeHUs CTPYKTYPh
obpasna

OCHOBHEIE 3Tallkl;

— BH3Ya/ln3allisl HAHOYACTHII B CTPYKTYPEC HaHOMATECpHala
HIIHA NIPDOAYKTA,

— MOphOMETPHYECKHH aHAIH3 HAHOYACTMILI;

— onpeaeNeHue CTerneHy noauMopdusMa HaHO4acTHI] B Ma-
TepHae;

— OlIpENENEHUE CTEIIEHH arperHpOBaHHOCTHA HAHOYACTUIL B
MaTepHae

CTpyKTypHble 1 MOPPOMETPUYECKUE XaPAKTEPHCTHUKH 00-
pa3la HaHoMaTepuaa:

— Hanuuue yactul pasmepamu 1,0—100,0 uM; ypoBeHb
3JIEKTPOHHO-ONTHYECKON MIOTHOCTH HaHOYACTHIL; PopmMa
HaHOYacTHU; KO3GGHUIHEHT POPMBI HAHOYACTHUIL; CTENEHE
NOAUMOPDHU3Ma HAHOYACTHI] B MaTEpHAIIE; CTENEHDb arperi-
pPOBaHHOCTH HAaHOYaCTUL B oOpasue HaHOMaTepuana

Hccnenoranue
obpa31os HaHOMATE-
PHUAJIOB B IIPOCBEYM-
BAlOILIEM 3JIEKTPOHHOM
MMKPOCKOTIE

| AHaJTU3 3J1EKTPOHHO-
MUKPOCKONMYECKUX
U300pakeHui
CTPYKTYpPhl HAHOMATe-
puana (IpoayKTa)

|OcHOBHBIE apaMeTPhI
H XapaKTEPHCTHKH
HaHOMaTepuaa
(Ipoaykra) ang
BbIAAYH 3aKIIOYESHHUA
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Pe3ynsTaThl U 3aKIIOYEHUE 3JIEKTPOHHO-MHUKPOCKOITHYECKON BH3YalH-
3aUUN U HOSHTU(HKAUY HAHOYACTHUI] B NPOAYKLHUH COAepaT HHHOPMALIMIO
0 opMe U pa3Mepax HAaHOYACTHIL B UCCIEAYEMOM MaTepHale, JaHHBIE O CTe-
[ICHU arperupoOBaHHOCTH HAHOYACTHUL, CBEACHUSA O XapaKTepe pacnpeaeicHus
HaHO4acTHIl B 00pa3nax, S3JIEKTPOHHO-MUKPOCKOTINYECKHE H300pakeHus yac-
THLL U CTPYKTYPHI NPOAYKTA.

b. Xumuueckue cpedocmea 6 mgepoou gpopme.

Ilenpro 1abopaTOpPHOro KOHTPOMA ABIAETCS ONpefcieHue HaIMJIus Ha-
HOYACTHL B NPOAYKUHMH U MOpPoMeTpHYEeCKas MACHTH(HUKAUMS 4YacTUI] Ha
yABTPATOHKMX cpe3ax TBEPABIX (TIOTHBIX) 00pa31oB.

CxeMa npoBeaeHUs UCCIEIOBAHUM M0 3JIEKTPOHHO-MHKPOCKOMMYECKOH
BU3yaJIM3aldH ¥ HIEHTU(PUKAINH HAHOYACTHI[ B CPEJICTBAX B TBEPAOH GopMe

npeacTaBlicHa B Tabn. 2.
Tabnuuya 2

Cxema npoBefeHHSI HCCIEA0BAHMIA 110 JJIEKTPOHHO-MHKPOCKONHYECKOHA
BH3YaNH3AHH M HACHTHQPHKAUNH HAHOYACTHI B TBepaAoH popme

Bua nponykra,

HAaHOMaTepuana

1 2
Pduszuueckas gpopma

poayKTa, HauoMare- |IBepnas
puana

[IpOMBIILIIEHHDBIE TOBAPHI

KonuuecTBo mare-
puana ang uccneno- |[50—100 mr

BaHUM
TToubopHOoe Y IBTPAMUKPOTOM, TPUOOP AN UITOTORNEHUS HOXEH ana
Dé)BCHeF:leHHe YJBTPaMHKPOTOMA, TEPMOCTAT.
Ianee — aHanorudHo Tadi. 1
M AHanornyro 1ab/. 1 ¥ AONOJHUTENBHO — aBTOMAaTHYECKas
aTepyalbl 100 vng’
MUKPOIMITETKA HA MM
N UMHEYCCKHE AGcomoTtHsIi aTHNOBEIN cnupT wiH 100 % aueTon,
CAKTHEBEI 3MOKCHUAHbIE CMONBI (2paIIUT MJIM 3MOH), HHTPAT CBHHLIA.
P Hanee — ananoruyso tads. 1
Jtan 1 (NOAroToBKA PEAKTUBOB H MAaTEpHAJIOB K
. HCCJIEA0BAHUIO):
periappoBarie | AHANOrW4YHO Tabs. 1 U JONOJIHHUTENLHO!

oOpa3oB 114 UCClie-
IOBaHHUA B 3JICKTPOH-
HOM MMKPOCKOIE

— MPUTOTOBJIEHUE PACTBOPA LMTPATa CBUHIIA;
— IIPATOTOBJIEHUE 3NOKCUAHON CMOJIHI.

Jrtan 2 (npenapupoBanue oOpa3ioB HAHOMATEPHAJIOB 14

|3IEKTPOHBOH MUKPOCKOMUM):
L x —
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IIponomxenue tabi. 2

— ¢pparMeHTH! 06pazua o0beMoM 1—2 MM~ MJIH OPOLIOK
HaHOMaTepHasla BEIAEPXKUBAIOT B TPEX CMEHax abCONITHOro
3THIOBOTO CIIMPTa MNIM ALETOHA;

— HaHOMaTEpHai NpOoNUTHIBAIOT B TPEX CMEHaX a0CONIOTHOro
3TUJIOBOTO CIUPTA U ApaljuTa;

— 00pasiipl HaHOMAaTepUaiia 3aKjil0YaoT B apaiauT U NoJjiu-
MEpPH3YIOT B TeueHue 72 4 npu temneparype 60 °C;

— Ha YNIBTPaMUKPOTOME CTEKJISHHBIM HOXOM 13 00pa3lioB

HaHOMarepHana rnoaydaror yiabTPaTOHKUE Cpe3bl TOJLIMHON
130,0—60,0 um;

|— YABTPATOHKME Cpe3b! MOHTHPYIOT Ha 3JICKTPOHHO-
IMMKPOCKOIIHYECKHE CETOYKH, TOKpHIThIE GOpMBapOBOM
NNeHKOH;

— YNBTPATOHKHE Cpe3kbl HAHOMATEpHaa OKpPallMBaloT UUTpa-
ToM ceuHUA U 1,0 %-M pacTBOpOM ypaHHIaleTaTa

Hccnenosanne obpas-
HOB HAHOMAaTEepHaJIOB
B NNPOCBEYUBAIOIIEM
3JIEKTPOHHOM MHKPO-
CKOIE

ABaU3 3IEKTPOHHO-
MHUKPOCKOITHYECKHX

H300pa’keHU#l CTpyK-
TYpEl HaHOMaTepHana

(npoaykra)
(OCHOBHBIE NapaMeT-

pPbl U XapaKTePHUCTHKH
HaHoMaTepuana (Mnpo-

JYKTAa)

OCHOBHBIE 3TAMNbI:
aHaJIOrM4HO Taot1. 1

OCHORHBIE 2TanNkI:

|— BU3yaNn3alMa HAHOYACTHI Ha YABTPATOHKUX CPE3aX HAHO-
|MaTepuana Wiy NpoaykKTa.
Jlanee — aHanoruyxo tabn. 1

CTpyKTYpPHEIE H MOP(POMETPUYECKUE XAPAKTEPUCTUKH HaHO-
Martepuana: '

aHaANOrHuRo tadid. |

Ilommy4yeHHble pe3ynbTaTH U3J1araroTCs B 3aKII0YECHHH.

4.6.2. Aspo3zonu ¢ TBepAOH (a3oii.

Lienso nabopaTopROro KOHTPONA ABJIAECTCS ONpPENCICHHE HaJM4YHsA Ha-
HOYACTHULl B BO3AyXe pabo4eH 30HBI U KOMMYHaNbHO-OBITOBBIX IOMEILCHUIM
NpeAnpUATHH.

CxeMa NpoBeAeHNA MCCAEAOBAHUMN MO 3JIEKTPOHHO-MHKPOCKOMHMYECKOM
BU3YANIN3AMKA ¥ UACHTUQUKALUY HAHOYACTULl B COCTABE a3pOo30Nell ¢ TBED-
O0M (pa3o¥ mpencrapneHa B Tadn. 3.

Jlns naeHTHGUKAMH HAHOYACTHII B COCTABE adp030d ¢ TBEPAOH (da3oii
PEKOMEHAYETC NpUAEPKUBATECA 0TOOpa NMpod BO3AYyXa ¢ MCNONB30BaHHEM
anmapaTta Kporosa (MM HHBIX aHAJIOrOB), Ha BXOHE KOTOPOTO YCTaHOBJICH
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bunbpTp ANA OTCeYeHMs KPYIHBIX yacTul. 1Ipubop rpanyupyercs, peryaipHo
[TIOBEPAETCS METPOJIOTHYECKOHN CITYxKOOH.

[lapasienbHO TOTOBAT KOHTPOJILHBIE 00pa3ibl ¢ HCKOMBIMH HAHOYACTH-
mamMu. JUIS 3TOro Ha 3EKTPOHHO-MHUKPOCKOIHYECKHE CETOYKHM HAHOCAT BOJ-
HYI0 CYCIEH3HIO OJHOIO MM HECKOJBKHX BHIOB HAHOYACTHII, BBHIILYCKAEMBIX
PasIUYBBIMU MOAPA3ACIECHUSIMM M3YUaeMOoTro NpeaAnpUsTHs, JM00 UHBIMU 00B-
eKTaMH, PacnojIoKeHHEIMU B 30HE 0TO0pa rMpod Bo3Iyxa.

Tadnuua 3

Cxema npoBeaeHNss HCCAECNOBAHNN 10 JIEKTPOHHO-MHUKPOCKONMMUYECKON
BH3YAJH3AUHH U HACHTHPHKALUHH HAHOYACTHII B pa3/IHYHBIX BO3AYLIHBIX
CHUCTEMAX OKPYXaIOIIEH cpeabl

O3AYILH B, KOMM -
O6BeKT HCCIEeTOBAHUS BosayiuHas cpena npeanpusaTyii, 1exos, KOMMYHANBHO
OEITOBBIX nomemeHHH

1
Dusnyeckad dopma

1“33006 a3H
06BbeEKTA UCCIIENOBAHUS pasHas
KonuyecTBo MaTepuana ,
| U151 BHITTOJTHEH A 110,0 M

F

HCCe1oBaHMHA

Annapat Kporosa aia or6opa npob Bo3ayxa, nanee —
aHAJIOTHMYHO Tadm. 2

{ [InHUeT A7 3MEKTPOHHO-MUKPOCKOMUYECKUX padorT,
lBHE:KT])OHHO-MHKPOCI{OHH‘!BCKHG CETOYKM, TUIACTHHKA
tedaoda pazmepom 10 x 20 cm, vaiuku [IetpH, asromatu-
yeckad MUkponurneTka Ha 100 MM3 HAKOHEYHMKH K MHK-
POMMUIIETKE, KONOEI BMECTHMOCTEIO 100 cM’, npoBupky

BMECTUMOCTHRIO 20 CM NMUIETKU

XUMHUYECKHE peakTUBbl |AHAJOrM4HO Tabdn. 2

Otan 1 (IToAroToBKa PEaKTHBOB U MATEPHANIOB K
3KCIEPUMEHTY ):

aHAJIOrM4YRHO Tad1. 2.

Jtan 2 (mpenapyupoBaHuie 00pa3l0B HAHOMATEPHAJIOB 1)1
ITEKTPOHHOH MUKPOCKOIHUMN): |

— yawky IleTpu ¢ AuCTUIIMpPOBaHHON BOAOH NTOMEAKOT B

[IperiapupoBaiue annapaT Kporosa 1 BIAEPKUBAIOT B [IOTOKE BO3IyXa
00pa3LoB 1A uceneno- | ME’H‘ P AP Yy
2

BAHHWSA B 3JIEKTPOHHOM |
MUKDOCKOTIE ~ Ha 3/IEKTPOHHO-MHKPOCKOITH4YECKHE CETOYKH HAHOCAT

| 0 OJHOH Kariie CyCrEH3MH YaCTHLI U3 BO3/lyXa

(50—100 MM°), yepe3 1 MHH yaansioT BCIO KUAKOCTD C
MOBEPXHOCTH CETOUKU U OKpainusaloT 1,0 %-M BogHLIM |
pacTBOPOM YpaHU/AlIETaTa;

— CETOYKH ¢ HAHOMATEPHaNnoM KOHTpakTUPYIOT 1,0 %-M
pacTBOPOM ypaHMJIalleTara B TedyeHHe 1—2 MuH |

[TpubopHoe obecneyeHue

Marepuaiis!
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IIpopomxeHue tabin. 3

Hccnenopanne obpas-
[10B B nipocBeynBaolieM |OCHOBHEIE 3TAlTBI:

3JIEKTPOHHOM MHUKPOCKO- |aganoruuno tabJ. 2
rne

OCHOBHBIE 3TaNkI:
— BU3yaJIM3allisl HAHOYACTHI B ITpodax BO3ayxa;
— mopdomeTpuyecKuil aHaIN3 HAHOYACTHIL;

— onpenelieHre CTerneHy nonuMopdpusMa; ko3pdpuueHTa
GOPMBI; CTEIIEHM arperupoOBaHHOCTH HAHOYACTHIL B BO3-~
OyXe; CTENEHU 3arpy)>X€HHOCTH BO3AyXa HAHOYAaCTHLIAMHU
(KOJTMYECTBO 4YaCTHL HA eAMHULY o0beMa BO3ayXa)

AHanus 3J1eKTPOHHO-
MHUKPOCKOTIUYECKUX H30-
Opa)keHHUIl CTPYKTYPHI
TBEpAOH Ppakuuu npobd
BO3/ayXa

CtpykTypHbIe U MOphOMeTpHYECKHE XapaKTEPHCTHKHU
HaHOMaTepuala: HajlMiue yactul pasmepamu 1,0—
100,0 uM B nnpobax Bo3ayXa; YPOBEHb 2NIEKTPOHHO-
ONTUYECKOH MIOTHOCTH HACTHL; (OpMa YacTULl; KO3 PU-
[IUeHT POopMEl HAHOYACTHL; CTEeTIEHb nomuMopdpusmMa Ha-
HOYACTUII B BO3YXE; CTENEHk arpernpoBaHHOCTH YaCTHLI
B nNpobax BO3ayXa

OCHOBHBEIE NTapaMeTpel U
XapaKTEePUCTUKH TBEPAOH
¢pakuuy BO3oyxa Ans
BBIIA¥H 3AKIHOUYECHUA

Pe3ynbTaTel 3JIEKTPOHHO-MHAKPOCKONMMYECKON BU3YANM3alud U UACHTHU-
¢UKany HaHOYACTHI B npobax BO3gyxa OTPaXalT B 3aKIOUYEHUH. Peko-
MEHIyeTcqd oOpallaTe BHUMaHUE HAa YPOBEHb 3JIE€KTPOHHO-ONTHYECKON IIIOT-
HOCTH YacTHI[ — KaK Y B ONITUYECKOM IMAIIa30HE, CTPYKTYPHEIN 3JIEMEHT 06-
pasna MoxeTr OBITH NpPO3padyHbIM, IOJYIPO3pa4yHBEIM, HENPO3PAadYHBIM, 4YTO
XapaKTEpU3yeT JJIEMEHTHBIM COCTaB 00pasna: MeTaliibl HENpO3padyHbl I
3JIEKTPOHOB M M300paKCHMA IOMYyYarOTCs CHUIBHO KOHTPAaCTHBIMH, JIETKHE
METa/LIBl TIOMTH HE PAacCEMBAIOT JJIEKTPOHHI M BHITJAIAT Ha MHKPOOTOrpa-
GHUY NONYIPO3padYHBIMM.

4.7. MeToanl KOHTPOIA HAHOA3pPO30J€eH B BO3AyXe paboueit 30HHI.

4.7.1. Ina KOHTPOJIS HAHOA3PO30JIEH PEKOMEHAYETCS UCNONIB30BaTh Me-
TOABI 3JIEKTPOHHO-MUKPOCKONUYECKONH BU3yAIM3alMH U UACHTUDUKAIINH
HaHOYACTHIl IPU YCJOBHM NpeaBapurensHoro orbopa npod® BoO3Jayxa Ha
¢uneTphl, npegycMorpennsle 'OCT P UCO 7708—2006, T'OCT P MCO
14644-3—2007 s MenKux 4acTHIL.

4.7.2. Ins BBIABICHMSA ¥ MACHTH(PHKALMH OTHEIHLHBIX BHIOB HaHOMa-

TepHaNoB (nepeueHs — 1. 4.4) B oToOpaHHBIX Ipodax MOryT OBITE HCIIONB30-
BaHbI CICAYIOLIHE METOHBI:
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® HeOp2AHUYeCKUe HAHOMAMeEpUanvl 8 eude meepovix U HCUOKUX Pas:
aTOMHO-3MHCCHOHHAA CHEKTPOPOTOMETPUS; MACC-CIIEKTPOMETPUA C UHIYK-
TUBHO CBA3aHHOM I1JIa3MOM;

® yenepodcoodepiicawue Hanomamepuanwvl (@ynnepersl). CACTEMA BBICO-
K03¢ deKTHBHOMN XUIKOCTHOM XpoMaTorpadun;

® yIJiepoJiHbiC HAaHOTPYOKH, HAHOYACTHIEI OPraHHYECKUX MOJIHMEPOB,
IaTEeKCOB, aeHapuMepoB: MeTold IIOM ¢ koHTpacTHpOBaHHMEM CONSIMU THKE-
JIBIX METAaJINIOB;

® HAHOYACMUYBL MEMANN08, OKCUOO8 MEMAINI08, CUAUKAMOE, ANIOMOCU-
AUKAmMoe (OUOKCUO mumaHa, OKCUObL Memannos. xcenesa, kobaroma, Huxen,
yepus, YuHKa, MeOu, anomunus u Hawnoanunvl): Meton IIOM B pexume He-
KOHTPACTUPYIOIINX METOIUK;

® HAHOUACMUYLL OP2AHUYECKUX ROIUMEPOS, NAMeKC08, OeHOPUMEDOS:
aTOMHO-~CHJIOBAasA MUKPOCKOIIUS.

4.7.3. B xauecTBe JONOJHUTEILHEIX METOAOB MACHTUPUKAIIUY HAHOMA-
TEPHATOB MOTYT NPUMEHATHCA UHPpaKpacHas (POTOJHOMHHECHEHTHAsA CIEK-
Tpockonus u UK-cniekTpockonug nNoriaoueHus.

4.7.4. J{nd KOHTPOJA HAHOYACTHL B BO3AYILUIHON Cpele PEKOMEHIYETCH
UCNONIB30BATh METOABI OLEHKYU MACCOBOW KOHLEHTpAUUM U IUIOIIAAH IIO-
BEPXHOCTH HAHOYACTHII, & TAKXE MU3IMEPCHHE paclpedclICHUA HaHOYaCTHIL C
IIPUMEHEHHEM aHaaM3a NOABIDKHOCTH YaCTHIIbI, HHEPIHOHHOTO CMENICHHA; U3~
MEpPEeHHU HMIIakTopaMy HM3Koro fasiienus (cornacHo ISO/TR 12885:2008(E),
['OCT P ACO 7708—2006, 'OCT P UCO 14644-3—2007).

Pexomennyempie npubopsl: CPC — KoHAeHCAMOHHBIN CYETUYNK YaCTHII,
DMA — muddepeHUMaNbEBINA aHanu3aTop nogB>xHocTH, TEOM — usmepu-
TEJIM COIEep KaHus MACChI ITIBUIXA M JP.

V. KoHnTpoJb 0€30n1acCHOro HCMoJib30BAHUA HAHOMATEPHAJIOB

5.1. KoHTpoas CeIpbs U MaTepHajIOB, UCIOJB3YEMBIX B IPOU3BOACTBE
HaHOMAaTepHaJOB.

5.1.1. B moMewenuax, rae oCcymecTeisercs padbora ¢ mopomKooOpasHel-
M HaHOMaTepuajgaMy, CIIOCOOHBIMU IPHBECTH K NBLIEBBICICHUIO B BO3AYX
pabouell 30HBI, KOHTPOAUPYETCS HAJIWYUE IPOTHBOIBUIEBBIX MEPONPHATHIA,
KOTOPHBIE BKJIIOYAIOT: 000pYA0BaBME Fre€pMETHYHBIX YKPHITHI UCTOYHHUKOB ITBI-
JICBBIICNICHNS; aCUPALMOHHBIE YCTPOHCTBA; MCIIONB30BAHKE U1 MaHUITYJIA~
M ¢ NopomKooOpa3sHEIMM HaHOMAaTepHaJlaMH YCTPOHCTB, O0ecCrneyeHHBIX
HAJIE)KHBIM YKPBITHEM U HAXOHAIIMUXCH MOJ pa3pakeHHeM (BO3AYIIHBIE Cella-
PaTOPE], IEKTPOMArHUTHEIE YCTPOMUCTBA | IIP. ).
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5.1.2. Ilpu npoBenerun MaHUNy AUl (JO3UPOBaHUA, CMEILICHUA, Cela-
pauyy, GOpPMOBaHHA) C HEOOIBIIMMHU NOPLUUAMHU MOPOIMKOOOPa3HBIX HAHOMA-
TEPHAJIOB KOHTPOJIHUPYETCS HAIMYHE CHEUMANBHBIX T'E€PMETHYHBIX OOKCOB,
aBTOMATHYECKHUX J03aTOPOB C YKPBITUAMHU, 000PYAOBaHHBIMH MEXaHHUYECKON
BBITSDKHOM BEHTHIBIIMEMN.

5.1.3. Ha npon3BoACTBaX, OCYIUECTBIAOMUX (HacOBKY U YIAKOBKY BbI-
COKOOOTIACHBIX ITOPOIIKOOOpa3HBIX HAaHOMAaTepHAJIOB, KOHTPOJIMPYETCS Ha-
JIHYME CMEUHAATIBHOrO (PacoBOYHOro 0O0pyA0BaHHA, H30JUPOBAHHOIO B Bokcax
UM YCTaHOBJIEHHOTO B OTIAECNBHOM MOMELIEHMH, CHa0XXEHHOro acrupaiuoH-
HBIM YKPBITUEM U CUCTEMOU TOHKOM OYHCTKH BBIOPOCOB OT IIBUIM C YYETOM €€
OUCTIEPCHOrO pacIlpeleCHus.

5.1.4.Ilpu pabore ¢ HaHOMaTepHalaMH, MPEACTABICHHBIMH B BUIE
XUJIKOCTEH, KOJUIOUZIOB, CYCIIEH3HN M KNacCU(MUMUPOBAHHBIMUA KaK HaHOMa-
TEpMabl BBICOKOM MM CpeAHEH NOTCHUMANbHOH OIACHOCTH COIJIaCHO
MP 1.2.2522—09, KOHTPOMO NOMNEKUT CTEIICHh KOHTAKTAa ¢ HUMU KOXKHBIX
TIOKpOBOB pabOTaIOIUMX, YTO JAOCTUTAeTCA NPHMEHECHHEM I'epMETHYHOH ala-
paTyphl, aBTOMaTH3alMEeN TEXHOJOMMYECKOro Ipolecca, Ero BEACHUEM B He-
NPEPHIBHOM 3aMKHYTOM IUKJi€, MCIIOJB30BAHHEM 3alIUTHON CHIELOACKAHI,
IEPYATOK M Crelio0yBH pabOTHHKAMM.

5.1.5. B pabounx noMmenieHusx, rae nNpoBoauTCa paboTa ¢ HaHOMAaTe-
pHanaMH, OTHECEHHBIMH K BRICOKOMY WIH CpeOHEMY YPOBHIO NTOTEHIIMANbHON
ONaCHOCTH, KOHTPOJIUPYETCS HAaJUYHME TMAPAHTOB, (POHTAHYHUKOB C aBTOMa-
THYECKHUM BKJIFOUEHMEM WIIM OyIla 4JjI1 HEMEAJEHHOro CMBIBaHMS HaHoOMaTe-
PMAJIOB U HCIIOJB3YEMBIX B pab0OTe ¢ HUMH BpPEIHBIX BELUECTB MAKPOCKOITH-
YECKOHN JUCIIEPCHOCTH B CIIy4ae IONAaJaHusa UX Ha KOXY UIH CIU3UCTEIE 000-
JIOYKH IJjia3.

5.2. KOHTpOsb 0€30MaCHOCTH TEXHOJIOTHYECKOT0 NPOLIECCa.

5.2.1. Ha npennpusatun, nposoasdumieM paboTel ¢ HaHOMaTepHallaMu,
KOHTPOJIUPYETCS CTENEHE UX U3OJISIUUH OT OKPY KAIINEH Cpelbl Ha CTaauax
X nony4deHus (MpUEMKH), XpaHCHHUS, MCIIOIB30BaHNSA ¥ YTHIH3AIMHU OTXO-
JOB,

5.2.2. B 4yucine n30JIUpyOLIMX MEPOIIPUATHI KOHTPOJIUPYETCS HATHYHE:

® BO3OYILUHBIX 3aMKOB M KOHTEHHEPOB i1 cOOpa HAaHOMATEPHAIOB M3
peakTopa;

® OTIENBHBIX 3aKpBITHIX IIOMEINECHUH 1A NPOBENCHHMS CUHTE30B HaHO-
MaTEepPHaIOB,;

® YICTBIX KOMHAT C ITOJIOXKHUTENBHEIM IH(dGeperuManoM daBjaeHusa i
paboTHl ¢ HAHOMAaTepHaldaMH, CIOCOOHEIMH K 00pa3oBaHHUIO a3po30JIel MU
BRIAEIIAIONMMH TOKCHYECKHE BEIUECTBA B BUIE NIAPOB M I'a30B;
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¢ [IOPTATUBHBIX NEPUCTANBETUYECKUX HACOCOB IJi JOCTABKU XHIKOCTH B
KOHTEUHEDPHL.

5.2.3. Ilpu pabore ¢ OMOreHHBIMM HaHOMaTepHalaMHh U OTAE/ILHBIMU
BUJAMH aOMOreHHBIX HAHOMATEPUAIOB, OTHOCAINUXCSA K BBICOKOW CTEIEHM
IIOTEHUHUAIBHON OMacHOCTH, KOHTPONHPYETCS HAIUYNEe MEP MaKCHUMAJIbHOH
3aluThl pabOTHHKOB, AHAJOTHYHEBIX MCIOJIB3yeMBbIM IpH pabote ¢ 0cobo
ONacCHBIMA HHOQEKLIHUOHHBIMH MUKPOOHUONOrHYECKUMH areHramMu. OIHUM U3
Takux sABIsercsa «buonornvyecku OeszomacHeii kabuuetT» (BSC) III kmacca
(ISO/TR 12885:2008(E)), mpeacraBsiiomii coO0oll ra3oHENPOHHLIAEMYIO
KaMepy € HEOTKPHIBAIOUUMCS OKHOM. JOCTYyIl i BBOJA MaTrepualjioB B Ka-
MEPY OCYIHECTBIISICTCS YEPEe3 CHEeLUANBHBIA 103, KOTOPBI MOXET OBIThH
I€3aKTUBHPOBAH MEXIY HUCIIONB30BaHMEM. [IpHTOYHBIN M yAAIIEMBINA BO3YX
bunerpyercs HEPA-dunstpoMm. YaanseMsiil BO3AyX JOJDKEH IPOUTH 4epes
nea ¢unsrpa HEPA win ¢unetp HEPA ¥ BO3aylLIHYIO YCTaHOBKY IJIA COKH-
raHMs OTXOJOB II€pe]l BBIXOJOM Ha yiauiry. Kamepa HaXOAUTCA MOJA OTPHIIA-
TE€IbHBIM JaBiieHueM. K KaMepe NMpuiioxKeHsl JJIMHHBIE, CBEPXIIPOYHBIE PE3U-
HOBBIE NEPYATKH, KOTOPHIE IPEAOTBPALIAOT MPAMONH KOHTAKT IOJIb30BATEILI
¢ onmacHbIMH MarepuallaMi, Mzomauma, cornacHo ISO/TR 12885:2008(E),
3PdEeKTUBHA AJI8 BO3AYIUHBIX HAHOYACTHUI[ TAKMX MATEPHAJIOB, KaK ra3oBas
caka, kBapL, HaHo4acTHUUB! T10,, METaLIbl M OKCUAB METAIOB, HAHOYACTH-
el Onoopranudeckux Bemiects (JIHK, PHK, 6enkn).

[Ipu KOHTpPOJIE HCIIONB3YyEeMEIX B paboTe ¢ OMOreHHBIMM HaHOMAaTEpHa-
JTaMH JJAMHHApPHBIX IKa(QOB KOHTPOIHPYETCA HMX COOTBETCTBHUE XapaKTepH-
cTHKaM, ycraHasiauBaeMbIM ISO/TR 12885:2008(E), a uMeHHO:

Sq)tb_gxmﬁngcu HEPA-dunbrpa :99,997 Yo i HaCTHLL > 0,3 MKM ]
CKOpPOCTh IOTOKA >045Mmc |
MHTEHCHBHOCTH OCBEILCHHS . > 1 000 Jirokc
—I:Io:rpeﬁmemaa MOLLHOCTh, He Ooee 500 Bt |
| IMuranue ] 220 B; 50 I'n )

5.2.4. Ilpu pabore ¢ caMOBOCIUIaMEHAIOIMMUCA U B3PHIBUATEIMUA HAHO-
MaTepUaiaMi, TAKUMU KaK HAHOOMCIIEPCUH aKTUBHBIX METAIOB B OpraHuye-
CKHX PaCTBOPHTEAX, KOHTPOJIUPYETCS HATHYUE TUCTHIUIALUOHHON CACTEMBI
ISt UCTIApEHUS PACTBOPHUTENEH U3 KOJIIOUIHBIX TUCIIEPCHH.

5.2.5. KoHTpone 0€30nacHOro HMCMO/Ab30BaHUS HAHOMATEPHANIOB BKIIO-
yaeT MOHUTOPUHI pabOTHl BBHITSAXKHBIX BEHTWIALMOHHBEIX CHCTEM, OPTraBHM30-
BaHHBIA B KIIOYEBBIX NYHKTaX CUCTEMBI. BBITKKA HCTIONB3YETCA IPH paboTe
C pa3sIMYHBIMH THNAMH HAaHOMATEPUAJIOB. HAHOIIOPOLIKH, YIJIEPOIHBIE Ha-
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HOTpYOKU, KOJIOUIHBIE AUCNEPCHUM, (YJUICPEHE], KBAHTOBBIE TOYKM, NOJH-
Mepbl, HAHOKPUCTaALIBbI, caxxa. KOoHTpons 3)(PEXTUBHOCTH BEHTHISLIMOHHEIX
cucteM, cornacHo ISO/TR 12885:2008(E), Bxmro4daet nOpoBEpPKY HaIHUUS
GUABTPYIOINUX CHCTEM, CHOCOOHBIX YJaBJMBaTh HAHOpPa3MEPHEIE a3p030JIH,
Hanpumep, HEPA-punetpos, u peryaspHocTs HX 3aMEHBI HIHA OUYMCTKHU.

5.2.6. B n1pon3BOACTBEHHBIX NIOMELMICHUAX, TJ€ BHIMOJHAOTCA pabOTHI C
HaHOMaTepHajlaMH, KOHTPOJUPYETCE COCTOSHHE MOBEPXHOCTEH CTEH, MOJIa U
[TIOTOJIKA, KOTOPBIE HOOJLXHEI OBITH IIIaIKuUMH, 0€3 wuencil, 1erko oOpadarhl-
BAEMBIMH, YCTONYHBBIMH K JCHCTBUIO AECTEPreHTOB M AC3UHPUUHMPYIOLIMX
CpPEACTB; I10JIBI HE JOKHBI OBITH CKOJIB3KHMHU.

5.2.7. 1lpu KOHTpONE XpaHUIMII CTaHAAPTH30BAHHBIX OOPa3lOB HAHO-
MaTEpUaIOB, IPUMEHAEMBIX B X0J€ NACHTU(PHUKAUMHA U KOHTPOJII HAaHOMATe-
pUaIoB, YYUTBHIBAIOT, YTO XPAHWIMILE J0DKHO HaXOAUTHCS B OTAEABLHOM IIO-
MEILCHUY, OPHEHTHPOBAHHOM Ha CEBEP, UMEIOILUEM OTOIIJICHHE, BEHTHILALIUIO,
UCKYCCTBEHHOE OCBEILIEHME M OCHAUIEHHOM XOJIOOUIbLHUKAMH, ceHdaMy,
UHBIMM BHJAMU T'epMETHYHbIX YKPBITHH IJI1 XpaHEHHMs HaHOoOoOpa3uoB, a
TAKOKEe CHUCTEMaMH MNPENYNPEXACHUS HECAHKLMOHHUPOBAHHOIO Joctyna (Ko-
OOBLIM 3aMOK, OXpaHHas CUrHAIN3alys).

5.2.8. Ha npeanpustin, ocymiecTBAAIOIIEM paboThl, IPH KOTOPBIX 00-
pPasyroTCs OTXOAbI HAHOMATEPHAJIOB, KOHTPOJIHUPYETCA:

® HAJIUYIHNEC CHCTCMEI yqé"ra 1 MMacCliopTU3ali 2THX OTXO0O0B,

® [IPOBEJECHUE YTUIN3AUMUA TBEPABIX HAHOpasMEPHBIX OTXOAOB HPOM3-
BOACTBA TOJIBKO Ha CIEUMAIBHBIX MPEANPHATHAX HIIH MOJMIOHaX ¢ IpHBJIe-
YeHHEM CHEUHANU3UPOBAHHBIX AKKPEAUTOBAHHBIX OpraHM3aliuil 1o oOe3Bpe-
YKUBAHMIO OMACHBIX NPOMBIIIJIEHHLIX ¥ OBITOBEIX OTXOMAO0B;

® HCHOJL30BAHUE IJIA CKIAIMPOBAHUS OTXOHOR IUIOTHO 3aKPBIBAEMBIX
M TEPMETU3UPYEMBIX KOHTEHHEPOB (CTEKISIHHBIX, METAIUIMYECKHX ),
MMEIOIHX CIIEHUATbHYI0O MapKHPOBKY;

® HAaHCCEHHME Ha KOHTEHHEphl MpeAyNpexIaroluyMX Haanucen M (Miam)
NMUKTOrpaMM, HallpuMep:

HanoonacHocts!
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5.2.9. Cucrema KOHTPOJIA COCTOSHHUA OKPYXXAIOIIEH cpelbl Ha TEPPHUTO-
PUM XUMHYECKOTO NPEANPHATHS, TPUMEHAIONIIETO HAHOMATEPHAIBI, BKJIHOYa-
eT oTOOp M aHanu3 Mpod aTMOCGHEPHOro BO3XYyXa, HOYBEL, BOABI OTKPBITHIX
BOAOEMOB, PACTUTEILHOIO H CHETOBOI'O MOKPOBA HA OTKPHITBIX IIPOU3BOJACT-
BEHHBIX IUIOIIAAKAX M HA IPpaHULIC CAHUTAPHO-3alIUTHOU 30HBI HA COAEpKa-
HHE€ HAHOMATEPHAJIOB, NPEACTABIAIOIUMX OITACHOCTh IJIS 3J0POBhS YEIOBEKA,
C IIEPUOIUYHOCTHIO, ONIPEIEIIIEMON B COOTBETCTBUH C II. 4.5.6.

5.2.10. Ilpu ocyinecTBiIeHUH TPOU3BOACTBEHHOM IEATENBHOCTH, CBSI-
3aHHOM C UCIIOJIBb30BaHUEM HAHOMATEPHUAJIOB IIPH IIPOU3BOACTBE XUMHYECKON
NPOAYKUUH, OCYHIECTBIASETCH Jab0paTOPHBINA KOHTPOJbL PabOTHl OYUCTHBIX
COOPY>XKEHHH M CHCTEM NPOMBINUIEHHOH KaHanu3alyd, KOHTPOJb COCTaBa
cOpachIBaEMBIX CTOYHBIX BO/I.

5.3. KoHTpons cuctemsl obecrieueHnss 6e30macHoCcTd pabOTHHKOB TIPO-
M3BOJICTBA.

5.3.1. Kontpons npeanpuaTai, NpoBOAAILINX pabOTHl ¢ HAHOMAaTepua-
JIaM¥, BKJIIOYAET MIPOBEPKY HAJIUYUA B aJMUHUCTPALUM NPEeapUaITUs OTUET-
HOM OOKYMEHTallUd O CIEAYIOLINX MEpOnpusaATHAX N0 obecneyeHuro 0e3o-
IaCHOCTH PabOTHUKOB IIPOU3BOJICTBA:

® OIICHKa PUCKA;

® y4YeT U aHaJIU3 COCTOSIHUS 34O0POBbA NEPCOHANA (BEAETCA KOHOUIAECH-
[MANIbHO, C YYETOM JACHCTBYIOILErO 3aKOHOIATENLCTBA 00 OXpaHE Iepco-
HaTbHBIX JaHHBIX);

® Y4YET HECUACTHBIX CIy4aeB, TPaBM H 00Jie3HEH, O0YCIOBISHHBIX IPO-
peccHOoHATIBEHOM AEATEIBHOCTEIO;

® MENOCMOTPEI PaOOTHHUKOB NMPOU3BOACTB C NEPUOAUYHOCTHIO, YCTAHOB-
JICHHOU JEUCTBYIOLIUM 32KOHOIATEIILCTBOM;

e SKCHepTHia paboyero Mecra;

e pa3paboTKa MHCTPYKIMH 10 npaBunaM 6e30mnacHoi paboTel ¢ HAHOMA-
TepyaIaMU M TI0 YCTPAHEHHUIO ITOCIEeACTBUI HELUTATHRIX CUTYAIUH;

e o0yueHue paboTHHUKOB Oe30nacHOMY O0pallicHUIO ¢ HAaHOMAaTepUaIaMH;

e y4&T PEryJApHOCTH 3aMEHbl CPEICTB UHAUBHAYANLHOH U KOJJIEKTHB-
HOHM 3alllUTHI;

® IpPYrUe OTYETHl H PACIIOPSDKEHMA.

5.3.2. KouTpoap nporpaMm 1o NOArOTOBKE M 00yYEHHIO NTEpCOHANA XHU-
MHUYECKOT0 MPEaripUsATIL, TPUMEHAIOLIET0 HaHOMAaTEepHaJIkl, BKJIIOYAET MPO-
BEPKY HAIM4YUS B HUX CIEAYIOIMX pa3AcioB: CBEACHUA 00 ONMacHOCTH M TOK-
CUYHOCTU HaHOMATEpHANOoB; MepH! 0e30macHOro oOpaleHus ¢ HaHoMarepHua-
JIaMH; CPEACTRa MHAMBHUAYAJILHOH 3alUMTHL; IPOMBILUJIEHHBIA KOHTPOJb; IIep-
Bas noBpauyeOHasg MOMOILB; yAaJICHUE OTXO0B; OXpaHa OKPYXXaiolei cpelrl;

24



MP 1.2.0024—11

MOHHTOPHMHI BO3JEHCTBHS] HaHOMaTEpPHAJIOB HAa 4YEJIOBEKA M OKPYIKAIOLIYIO
cpeay.

HcTouHHKM HMHQOPMALMM i1 MOATOTOBKM KaJpOB IIPHUBEACHBI B
NpUIox. 2, 3, 4.

5.3.3. KoHTpons cobmoaenns Mep NTUYHONA THMTrHueHH Ipu pabote ¢ Ha-
HOMAaTepHalaMH BKITHOYAET CHeAYIOIINE MEPONIPUATHSL.

5.3.3.1. IIpoBepka Hanmu4ms Ha pabOUYUX MecTax PaKOBHH U XyLUEBBIX IS
MBIThSl YYaCTKOB KOXH, NOJABEPTAFOIIAXCS NEHUCTBUIO IIBUIN HMIIM KHUIKOCTH.

5.3.3.2. Heponyuesue KypeHMs, NIpHEMa IUIUH U BOABI, MCII0JIL30BA-
HUS KOCMETHKH Ha paboueM MecTe, MpOBEpKa HAJMYUA CHEIHaNbHEIX ITOME-
ICHUH I IIpHEMa IHIY, U30JIUPOBAHHEIX OT OPYTHX.

5.3.3.3. Ilpoepka Hamuums pa3feBaIOK, NpPEeHyCMaTPUBAIOLINX pas3-
ACIIbHOE XpaHEHUE NOMallHer ¥ padouell oIexabl, PEryINApPHOCTH 3aMEHEI
pabodeil crienoAexasl U cnenodyBH, pasziejibHOro cbopa M yTWIN3aUMH 3a-
IpA3HEHHOM paboyer ofexabl, HaMM4Ms CleAaIbHBIX KOBPUKOB 1)1 YUCTKH
creoOyBH.

5.4. KouTpoas cpeacTB HHOUBYUAYaNbHOHM 3aumiuThl (CU3).

5.4.1. CH3 oprasoB JAbIXaHus.

5.4.1.1. KouTpons GWIbTPYIOMINX PECIIMPATOPOB C NOITHOW MAaCKON MU
MAacKO!, HaroOJIOBHHY 3aKpBIBAIOIEH JIMUO, BKIKOYAET HCIONB30BAaHHE B HUX
BICOKO3 (] dhexTuBHbIX QuipTpoB (Hanpumep, HEPA ¢ 99,9 % sddexTrrHO-
CTH) U PETYJIAPHOCTH UX CMEHBI, 0COOEHHO npu paboTe ¢ HAHOMAaTepHaIaMH
B [MOPOIIKOOOpa3HOH PopMme.

5.4.1.2. ITonymacku cepuu 6000 (manpumep, 3M 6700/6800/6900) co
CMEHHBIMM HaTpOoHAMH, GWIBTpaAMU U NpeadunbTpaMyd UCIONB3YIOTCA NPH
coaepKaHuu Kucinopoga ve Mexee 18 %. Ilpu aeficTeuy razos u mapos peko-
MeHnyeTcsa pecnuparop PY-60M razosamutHeii. MOXHO HCIIONB30BAThH Ia-
HopaMHBIe Macku Tuna Ilax 719 ¢ punsrpamu HEPA.

5.4.1.3. Ilpu pabote ¢ 0cob0 TOKCUUHLEIMM HaHOMaTepHalIaMH 1 padoTe
B 3aMKHYTOM IPOCTPAHCTBE C COAEPKAHUEM KHUCI0poAa MeHee 18 % KOHTpPO-
NUPYETCA UCHOJIB30BAHNUE U3OIMPYIOIIUX IIPOTHBOTA30B.

5.4.2. Cpencrtra 3alIMTHI KOXKHBIX IIOKPOBOB H I'jas.

5.4.2.1. Ilpu pabore ¢ HapoMarepHanaMi KOHTPONUPYETCA OTCYTCTBHME
X BO3JEUCTBUA Ha KOXY, YTO JOCTUTaeTCs IYTEM UCIIOIL30BAHHUA paboueii
OfEXIBl M3 XJIONKA, HEWIOHA, 00pabOTaHHEIX AHTMCTATUYECKHMH IIperia-
paraMmu.

>.4.2.2. CornacHo MexayHapoaHbIM pekoMeHaauusM (ICON) npu pa-
OoTe ¢ HaHOMaTepHalaMi KOHTPONMPYETCS UCMOJIBb30BaHHUE 3AIMTHEIX TEP-
4aTOK. B KauecTBe MaTepuaja NepyaToK peKOMEHIYETCS HUCIIONL30BATE HUT-
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pWI, JaTeKC, Kay4yyK, Apyrue Marepuainsl, BKIOYas IMOJUBHHHUIXJIOPHI, ITO-
JIASTUIIEH, HEONIPEH U KOXY., PEKOMEHIYETCA MCIIONB30BAHME MJIMHHBIX NeEp-
YaTOK, KOTOPBIE IOKPHIBAIOT 3aIICThsA, NBOMHBIX TEpYaTOK M IEPUYATOK C
MaHXE€TaMU. MOXHO HCHONB30BaTh NEPYATKH YHUBEPCAILHBIE XHMUYECKU
crorkue HEOTOILI, xoTopele uMeOT CTORKOCTh K HEQTENPOLYKTaM U XHUMH-
kataM KuciaotraM M menodaM no 10 %-M kOHUEHTpaluuu ¥ XOpOLIYIo 3Jla-
CTUYHOCTS.

5.4.2.3. Ilpu pabore ¢ 0cOO0 TOKCMYHBIMM MatepHalaMy KOHTPOJIHUPY-
eTCSI MCIIOJIL30BAHHE 3AIIUTHERIX KOMOMHE30HOB.

5.4.2.4. Ilpu pabote c caMOBOCIUIaMEHSIOIIMMHUCS, B3PHIBYATHIMM Ha-
HOMaTepHajJaMM KOHTPONHUPYETCS HAIMYUE y pabOTHMKOB CIEUHAJIBHBIX
UL M aHTUCTATUYECKUX OOTHHOK (TaKUX, HampuMep, Kak 0OTHI AMDNIEKTPHU-
4YECKUE), a TAKKE OUIIEKTPHUUSCKHIX KOBPHKOB.

5.4.2.5. Ilpu paboTe ¢ HaHOMAaTEpHaIaMMU BBLICOKOM CTEIEHH IMOTCHLMU-
aNbHON ONACHOCTH, HAHOPa3MEPHLEIMU a3pPO30JAMH M JHUCIIEPCHUAMM HAHO4YA-
CTHUL aKTUBHBIX METAJUIOB B OPraHM4YeCKHX PacTBOPUTENIAX KOHTPOJIHPYETCS
UCIIOJIb30BAHUE CIIELUANBHBIX 3alUUTHBIX OYKOB, II{UTKOB JJIA BCEro NHLA IO
THITY OYKOB 3aLIMTHBIX NAHOpaMHBIX. BO3MOXXHO MCIOJB30BAHUE CICIHANIb-
HBIX PECTIMPATOPOB, B KOTOPHBIX 3allIMILAIOTCA IJIa3a B AOIOJHEHHE K 3allUTE
OPTraHOB IObIXaHMA.
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MpunoxeHwve 1
TepMHHBI U OnIpeae/IeHUA

Tuddepenuuanbebii  aHanu3aTop noaBukHOCTH  (differential
mobility analyzer, DMA) — ycTpONCTBO, NO3BONAIOLICE NOJIYYHUTE paclpese-
JIeHHE YacTHL N0 pa3Mepy, paboTa KOTOPOro OCHOBaHA Ha NPHHIIHUIIC MOI-
BIDKHOCTH YaCTHIl B DJICKTPHYECKOM I10JIE.

Kackaaubii mMnakTop (cascade impactor) — ycTpoucTBO Ajis1 0TO0pa
npoO, B KOTOPOM HaKaIUIMBawOTCAd 4aCTHLBI, OTOMpaeMble M3 a’po30Jid, Ha
CEpUH HAKOMMUTEABHEBIX IIIACTHH, HCTIONB3Ys MPUHUMI WAMIAKUMH (0Cax-
OCHMA).

Konuedarpauma uacTvy (particle concentration) — 4MCAO YacTHI B
equHULE 00beMa BO3yXa.

IInarn orb6opa npod — 3ammadHupoBaHHAsA IIpolLEdypa, BKIIOUYAIOLIAS
cxemy orbopa 1pod, onpeaendouas HeoOXoAUMoe KOIMYECTBO 3JEMEHTOB,
MHKPEMEHTOB, (QOPMUPYIOLIMX Npody, KOTOphIE AOIDKHBI OBITH CIIy4alHO
oTOOpaHbl OT MHCIEKTUPYEMOrO JI0Ta, YYUTHIBAIOUIAA BHUILI KOHTPOIHpYE-
MBIX XapakTEepUCTHK, KOTOpble HEOOXOOUMEI JJI OLEHKU CcTaTyca j0Ta U Mo
KOTOpPOH JO0T OyIeT HCCIedOoBaH M KBATM(PULUPOBAH KaK «COOTBETCTBYIO-
WA UM «HE COOTBETCTBYIOUINN» YCTAHOBIECHHBIM TPEOOBAHMAM.

Pa3mep wacTuusbl (particle size) — auaMeTp chepsl, CHTHAJI OT KOTOPOH
B KOHTPOJILHOM HpHOOpe, onpeacsoneM pa3Mep 4acTull, paBEH CUTHAIY OT
OLIEHUBAE€MOM YaCTHULIBI.

Pacnpenenenue yactuy no pasMepam (particle size distribution) — xy-
MYJIITUBHOE pacHpelciicHHMe KOHLUCHTPAUUM 4YacTHI] B 3aBUCHMOCTH OT HX
pasMmepos [M1CO 14644-1, (noxapasaen 2.2.4)].

Cueruux agep koHaeHcauuu (condensation nucleus counter, CNC) —
YCTPOMCTBO, KOTOPO€E MO3BOJISIET YBEIMYMBATL pa3Mephl YIbTPaAMENKOHN 4Yac-
THLEL 32 cueT 3(h¢PEeKTa KOHACHCAUUH C LENBI0 MX MOCISAYIOIIET0 CHEeTa C
HCIIOJAB30BAHHEM ONTHYECKMX METOJOB CUETa YaCTHUL.

dbdexTuBHOCTH cyera (counting efficiency) — OTHOIIEHHE MOJTYyYEH-
HOHM KOHUEHTPAIMH YaCTHI B ONPEACIICHHOM IMala3OHEe pa3MEpoOB K JIENCT-
BUTECNBHOHN KOHUEHTPAUWH TaKUX YaCTHII.
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[MpunoxeHune 2

Ilepeyens pacnpocTpaHeHHbIX HAHOYACTHI] U HAHOMATEPHAJIOB,
NPUMEeHsIeMbIX ¥I/HJIN MPOU3BOAMMBIX B XHMHYECKOH
NPOMBIIUJICHHOCTH, U 00J1ACTh UX NpUMEeHeHUH

K pacnpocTpaHeHHBIM HaHOMAaTepHallaM, IIPUMEHAEMBIM U/WIH IIPOU3-
BOJMMBIM B XUMHUYECKOH NPOMBIIIIEHHOCTH, OTHOCATCA IIPEXKJIE BCErO YIbT-
pagucnepcHsle (HaHo-) nopowky (HIT).

Hanonopomku B HacToslee BpeMs IHPOKO UCHOIb3YIOTCA B KaUECTBE
KATAJIU3aTOPOB XUMHUYECKUX NpOLECcCOB (CUHTE3a, OKHUCICHUS, JETHIPUPOBa-
HUA-JerHaparanuy 1 ap.). Cpeau Hux HauOouasliee MPOMEIILJICHHOE IpHUMe-
HEHUE HaxXOMAT HAaHOYACTHUIIEI METAJIIOB: JKEIe3a, NOATrPYNIbl MEAU B CTPYK-
TypupoBadHoit Si0,/P,0s/B,0; Mmatpune, OmaropogHpix METalIoB, OUCIIED-
Ir'POBaHHBIX Ha OKCHAHBIX HOocutelax (Auw/Al,Os;, Pt/A,,O;), amoMunus, ne-
THPOBAHHOI'O PEAKHUMH 3EMIISIMH, CMEIIaHHBIE MeTaiTndeckue ropoiku (Co-
Fe, Cu-Ni1-Cr,03); HaHOYaCTULBI OKCUIOB ATIOMHUHHA M THTaHA, KPHUCTAIIIH-
YECKUX AJTHOMOCHMIIMKATOB (LIEOIUTHI, altoMOo(pochaThi), METALI-YIIIEPOOHBIE
HAHOKOMIIO3UTHBIE CHCTEMBI. {1 yCKOpEHUS IPOLECCOB KaTanu3a paspada-
TBIBAIOTCS TAKOKE KOMIIO3UILIMOHHBIE MAaTepyalbl HA OCHOBE MHOT'OCTEHHBIX
yIJIEpOIHBIX HAHOTPYOOK.

3HAYUTEIFHOE MECTO OTBOJHUTCS HAHOMAaTEpHANaM Cpedu aKTHBHEIX
COpOEHTOB i1 OYNUCTKH XUAKOCTEH M ra3oB (HaHOYACTHIBI OKCHIOB alllo-
MUHHUA, yriepoaa) u 100aBoK K cMa3Kam, JIakaM, KpackaM H JIp.

CBEPXBBICOKOMOJIEKYIAPHBINA NONMHITUIACH MCIIOAB3YeTCd AJ MOJTy4e-
HHS CBEPXIIPOYHBIX BOJOKOH.

K 1mepcneKTUBHBIM HaHOMarepuajiaM, MCIIONB3YEMBIM B XHUMHUYECKOH
IIPOMBINIICHHOCTH, OTHOCAT ITOJIUMEPHBIE HAHOKOMIIO3UTHI, COCTOSNIUE U3
MOJIMMEPHON MaTpHULbl 1 HAHOHANOJHUTENA. B KadecTBe MOCIEAHHUX MOIYT
OBITE HAHOYACTHLILI METANIIOB, CJIOUCTHIE CUIMKATEI, HAHOYACTULIBI yIIepoaa
(pynnepeHsl, HaHOTPYOKHM, HaHOBOJIOKHA). O0IacTe NpUMeHEHNA UX BEChMa
mupoka. JlaHHpIe HAaHOMATEpUaIsl MOIYT MCIONL30BATECA B IPOLECCAX Ka-
TAIN3a, agcopOLUM, IPHU IIPOHU3BOJACTBE HOBOIQ TMOKOJEHHMA ITOJHMMEPHBIX
MaTEpPHAJIOB, PE3UHBI, Kilesd, JJaKOB, KpacOK, CMa30K, NacT, FEPMETHUKOB, TKa-
HEWU, HUTEU, KEPAMUKH H TIp.

Pa3zHoo6pa3ne HaHONPOOYKLMH, IPUMEHIEMON U MPOU3BOAMMON B XH-
MHUYECKOM NPOMBIIIJICHHOCTH, CBUIAETENLCTBYET O HEOOXOAUMOCTH YYHUTHI-
BATh BEPOATHOE €€ BPEIHOE BO3ICHCTBHE HA OpraHM3M padOTAarOLIMX M He-
006X0AMMOCTE 000CHOBaHHUA MEP OEe30MacHOCTH.
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[MpunoxeHne 3

Cnucok JuteparTypsl /151 pa3padoTKu nporpaMmmMbl 00yueHusa
10 BONpPOcaM HAHO0E30MACHOCTU
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[MMpunoxeHuve 4

Crnucok HHTEepHET-CaHTOB, NYOJIHKYIOIKUX AKTYAJbHYIO
HH(popMaLHIO N0 NPodieMaM 0€30IIaCHOCTH IIPOM3BO/ICTB,
HCIOAB3YIOMMX HAHOYACTHIILI U HAHOMATEPHUAJIbI

1. http://occmed.oxfordjournals.org/content/vol56/issue5/index.dtl.

2. hittp://www.scirus.comv/srsapp/search?g=nanotoxicology+&t=all&sort=0&g=s.

3. http://www.nanowerk.com/nanotechnology/labs/ASTM Committee
E56 on Nanotechnology.html.

4. http://www.informaworld.com/smpp/title~content=t716100760~db=all.

J. http://www.nanometer.ru.

6. http://www.rusnanonet.ru/nns/rubricator/?napr=17953.

7. http://www .erh.ru/nano/nanotex.php.

8. http://www.nanoscopy.net/rus/products/software/femtoscan.php?t=3.

9. http://www.1s0.0rg/1s0/1s0_catalogue/catalogue tc/catalogue tc browse.
htm?commid=381983 &published=on&includesc=true.
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[Tpunoxenwne 5

O0o3HavYeHHs1 U COKpallleHUs]

ACM  — aTOMHO-CHIIOBasi MUKPOCKOITHS

BOXX - BBICOKO3IQ(EKTHBHAS XUAKOCTHAsA XpoMarorpadus
I'H — TUTUEHNYECKUE HOPMATUBEI

MP ~ METOAUYECKHE PEKOMEHOALUM

MY — METOJUYECKHE YKA3aHHUA

[IGM  — mpocBeYHBAIOLIAs IEKTPOHHAT MUKPOCKOMUS
CH3 — CpeICTBa UHAMBUAYAJIBHOH 3alIUTEI

ClI — CaHUTapHBIE IpaBHUia

CaulluH - canuTapHbie npaBuiaa 1 HOPMEL

BSC — Gronoruyecku 6e3onacHpii KAOMHET

CPC — KOHASHCAITMOHHBINA CUETYUK YACTHIL

DMA  — aud¢epeHuManbsHEIH aHanM3aTrop MOABMKHOCTH
ELPI — 3NEKTPUYECKUU HU3KOTO NABIEHUS UMITAKTOPD
HEPA - BBICOKO3()EKTHBHBIN BO3AYIUHBIA GUIBTP

ICRP  — MexagyHapoaHas KOMHCCHS 10 PaiMONOIrHYeCKON 3alyre
SPM — CKaHUpYIOoMias 30HA0Basgs MUKPOCKONIUS

TEOM  — u3MepUTENIH COACPKAHUSA MACCHI ITBLIA
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