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YTBEPXIAIO

Pyxosoautens PeaepaibHOM CIIyKObI
TI0 Haa30pYy B cdepe 3auMTH NpaB
norpeduteneit 1 Glarononyyus 4YeaoBeka,
I'maBHEI rOCYAPCTBEHHBI CAHUTAPHBII
Bpau Poccriickoit ®enepanuu

I'. . Onymenko
17miona 2011 r.
Jlata BBeICHHS: C MOMEHTA YTBEPXKACHHA

1.2. TUTEHA, TOKCHUKOJIOT' WA, CAHUTAPUA

KoHTposb HaHOMaTepHaJIOB, IPUMEHAEMbIX
B XHMH4Y€CKOii MPOMBINLIEHHOCTH

Mertoanieckne peKoMeHIaANHH
MP 1.2.0024—11

1. O6sacTh npAMeHeHns

1.1. Hacrosmue Meroauueckue peKOMEHIAIMH ONPEACIIOT NpUMEHe-
HHE METOZOB KOHTPOIIA HCKYyCCTBEHHBIX HAHOMAaTEpHANIOB, HCIOJIB3YEMBIX B
XMMHYECKOH IPOMBILLICHHOCTH Ha CTaJuM MX pa3paboTkH, MPOHM3BOICTBA,
TPaHCMOPTHPOBAHUSA, XPAHEHU S, UCTIONB30BAHUA M Y THIM3ALUH.

1.2. MeTtoauyeckue peKOMEHIAUMH pa3paboTaHbl ¢ LeNbI0 obecneyeHus
€IMHCTBA U3MEPEHUH M aJanTaluy UMEIOMHUXCS METOIOB U CPEICTB U3Mepe-
HUH HaHOMaTepHaloB A KOHTPONd 3a 6e30MacHOCThIO HAHOMATEpHAlOB U
30pOBBS PaGOTHHKOB, 3aHATHIX B chepe XUMUYECKHX TEXHOJNOTHH, 3aIINThI
OKpY>KaloIeit Cpensl.

1.3. MeTtoan4eckne peKOMEHAAUMH NpeaHa3HauYeHb! 171 OPraHoB U Op-
ranusaumit PepepanbHON Ciryx0bI 110 HAA30PY B chepe 3auUTHI [IpaB NOTpe-
OuTeneit U Graronosy4us 4YenoBeKa, a TAKKe HOPUAMYECKUX JIML ¥ MHIUBH-
JYalbHBIX NPEINpHHUMATEIEH, OCYMIECTBISIONMX IOATOTOBKY K BBOZY
W/WIH TIPOU3BOACTBO, XpaHEHHE, TPAHCIIOPTUPOBAHHE ¥ PEaM3allfi0 HaHO-
IPOOYyKIHH, NpeHa3HAaYeHHON K NMPHUMEHEHHI0 B XUMHYECKON MPOMBILLIEH-
HOCTHU.

1.4, Meroauyeckue peKOMEHAALMH MOTYT MCIOJB30BAaThCAd HAy4HO-
HCCNIENOBATEILCKUMH OPraHU3alHsIMU TMIHEHAYECKOro Mpoduis, MEIHUIMH-
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CKHMH y‘leGHHMI/I 3aBCACHUAMHU U MHBIMH OPraHHU3aluAMU U YUPEKIACHIIMU
3aUHTECPECOBAHHBIX MHHUCTEPCTB H BEAOMCTB.

II. HopmaTuBHBIE CCHIIKH

2.1. QenepanbHEIi 3aK0H 0T 22.06.1993 Ne 5487-1 «OCHOBHI 3aKOHOAA-
TenscTBa Poccuiickoit denepaiyn 06 0XpaHe 300pOBBA IPAKAAHY.

2.2. QepepanbHbiii 3akoH oT 25.11.2009 Ne 267-03 «O BHeceHHH u3Me-
Heumit B OCHOBBI 3aKOHOHaTenscTBa Poccuiickoit PDemepaumn 06 oxpane
3I0pOBBS IPaKAAH M OTAENBHBIE 3aKOHOAATENbHBIE akThl Poccuiickoit ®ene-
paumm».

2.3. depepanbheii 3akoH or 30.03.1999 Ne 52-®3 «O canurapHo-
SMUAESMHONOTHYECKOM GJIaronoTyduy HaceICHI».

2.4. ®enepanpHeli 3akoH oT 27.12.2002 Ne 184-03 «O TexHmyeckoM
PETYIHPOBAHUI.

2.5. ®enepainbHEli 3ak0H 0T 18.07.2009 Ne 189-@3 «O BHecenuH uzMe-
HeHuil B enepaibHbiii 3aK0H «O TEXHUYECKOM PETyITHPOBAHUI.

2.6. MenepansHelil 3aKoH oT 26.12.2008 Ne 294-03 «O 3ammre mpas
IOPUANYECKUX JTHI U HHAMBHUIYAIbHBIX NpeANpHHUMATENEH NPH OCYIECTB-
JE€HUM TOCYJapCTBEHHOro KOHTPOJA (Haa3opa) M MYHHIMIAIPHOTO KOHT-
poiLs».

2.7. ®enepanbHeiii 3akoH oT 10.01.2002 Ne 7-®3 «O6 oxpaHe OKpy-
JKarolen cpear».

2.8. @enepanpHEIi 3aK0H OT 24.06.1998 Ne 89-®3 «O6 oTxonax mpous-
BOJICTBA M MOTpeOICHU».

2.9. ®enepanbrbi 3ak0H oT 22.07.2008 Ne 123-D3 «Texuuyeckuii per-
7aMeHT o TpeboBaHUAX IoXKapHOH 6e30macHoCTIY.

2.10. PenepansHenii 3akoH 0T 26.06.2008 Ne 102-®3 «O6 obecnieyeHnu
€AMHCTBA U3MEPEHUID.

2.11. TIlocranoBnenne IlpaButenscTBa Poccmiickoit Penepammu oT
28.03.2001 Ne 241 «O mepax no obecneyeHHI0 IPOMEIIUIEHHOH Ge3onacHo-
CTH ONAacHBIX MPOM3BOJCTBEHHBIX OOBEKTOB Ha TEppHUTOpHH Poccuiickoi
Denpepanum».

2.12. Tlocranopnenne IlpaBurensctBa Poccmiickoii ®epepanum ot
15.09.2005 Ne 569 «O monoxeHuH 06 OCYLIECTBICHHH TOCYAAapCTBEHHOIO
CaBUTApHO-3IMIEMHONIOrHYECKOTo Han3opa B Poccuiickoit denepannn».

2.13. Ipukas Munsapasmeanpoma Poccuu ot 14.03.1996 Ne 90 «O mo-
pAnKe MPOBENCHHA NPEABAPUTENBHEIX U NEPHOAMYECKUX MEIMLMHCKHUX OC-
MOTPOB paGOTHHKOB M MEMIMHCKHX PerIaMeHTax JoIrycka K npodeccumy.
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2.14. Tlpuxas MunHcTepcTBa 3apaBooxpanenus Poccuiickoit ®denepa-
umH ot 06.02.2001 Ne 23 «O BHeceHUM M3MEHEHHIA B Mphka3 MuH3aApaBMeN-
mpoma Poccuu ot 14.03.1996 Ne 90».

2.15. Tlpuxas Munzapascoupassurus Poccmiickoit ®enepauru o1
16.08.2004 Ne 83 «O6 yTBepxicIeHMH INepeyHeil BpeAHBIX W (MIH) ONacCHBIX
NPOU3BOJCTBEHHBIX (DaKTOPOB M paGoT, NPH BHIOJHEHUH KOTOPHIX NPOBO-
JATCS TIpeBapUTENBHbIE U NMEPHOTUIECKHE MEJULMHCKHE OCMOTpEI (06cie-
JDOBaHUA), ¥ TIOPAZKA NIPOBEAEHUA STHX OCMOTPOB (00CIe10BaHHIH)».

2.16. Ilpnkxas MuHKCTEpCTBA 31PaBOOXPAHEHHUST M COLMANBLHOTO Pa3BH-
tHs Poccuiickoit ®enepaunn ot 16.05.2005 Ne 338 «O BHECEHHH U3MEHEHUH
B npunoxernne Ne 2 x npukazy Munsapasconpa3sutisa Poccun ot 16 aBrycra
2004 r. Ne 83».

2.17. Tlpuxa3s MuHHCTEPCTBA 3APABOOXPAHEHHA M COLMATBHOTO pa3BU-
tis Poccuiickoit @eneparmu ot 22.06.2009 Ne 3571 «O6 yrBepxxaerun Tu-
MOBBIX HOpM OecruIaTHOM BHIJAYM CHEUATILHOM OB, CIIeUansHON 00y-
BU M JPYTHX CPENICTB MHAMBUAYaILHOH 3amuTHl paGOTHHKAM, 3aHATHIM Ha
paboTax ¢ BpeqHBIMU M (¥IH) ONACHBIMH YCIOBHAMHM TPYJa, a TAKKe Ha pa-
60T1ax, BBIIOJIIHAEMBIX B 0COOBIX TEMIIEPATYPHBIX YCIOBHAX MM CBSA3AHHBIX C
3arpsIsHEHHEMD.

2.18. Tlpukas MuHUCTEPCTBA 3APaBOOXPAHEHUA H COLMANBHOTO Pa3BH-
tus Poccuiickoit ®enepatmu ot 01.07.2009 Ne 3781 «O6 yTBepxaeHun Tu-
IOBOTO TOJIOXKEHHSA O TeppuUTOpHalbHOM opraHe demepansHOR CiryxOsl 1Mo
TPYLY ¥ 3aHATOCTHY.

2.19. IIpnka3s MuHHCTEPCTBA 3APABOOXPAHEHHA M COLMAJIBLHOIO pa3BH-
Tig Poccuiickoit @epepanuu ot 29.05.2006 Ne 413 «O6 yTRepKICHAK TH-
nosoro ITonoxxenus o koMuTeTe (KOMUCCHH) IO OXPAaHE TPyIa».

2.20. Ilpuka3 MHHHCTEPCTBA 3XPABOOXPAHEHHI H COLMAIBHOTO pa3BU-
s Poccuiickoit ®enepauun ot 28.05.2009 Ne 284 «O6 opranuzauum o0y-
YeHHs TI0 OXpaHe TPyJa OTAETBHBIX KaTeropHii 3acTpaxoBaHHbIX B 2009 r.».

2.21. TTocranosnenue I'1aBHOro rocyJapCTBEHHOTO CAHMTAPHOrO Bpaya
Poccuiickoit ®enepauun ot 23.07.2007 Ne 54 «O Hagzope 3a npoaykiuei,
MOJy4EHHOM ¢ HCMONB30BaHMEM HAHOTEXHOJIOTHH U coflepXkalleil HaHoMare-
pHaIBD.

2.22. TlocranoBnenue ' MaBHOTO TOCYAPCTBEHHOTO CAHUTAPHOTO Bpaya
Poccuiickoit ®enepanuu ot 31.10.2007 Ne 79 «O6 yreepxaenun Konnen-
LHMH TOKCHKOJIOTHYECKUX MCCNEeA0BaHMH, METOAONOTHH OLEHKH PHCKA, METO-
JIOB HAEHTHOHKALKH ¥ KOMTHYECTBEHHOTO ONpeeIeH!s HAHOMATepHaJIOBY.

2.23. Tlpuka3 ®enepanbHoit ¢y O 10 Haxzopy B chepe 3allUTH Npas
notpebureneil ¥ 6naromonyyus yenoseka ot 19.07.2007 Ne 224 «O casu-

6
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TapHO-3MHUAEMHUOJIOTHYECKIX IKCIIEPTH3aX, 0OCIEAOBaHIIX, HCCIIENOBAHUAX,
HCTIBITAHWAX M TOKCUKOJIOTHIECKHX, THTHEHHYECKHX H MHBIX BHAX OLEHOK).

2.24. CI1 2.2.2.1327—03 «'urnennyeckue TpeGoBaHus K OpraHH3alMu
TEXHONOIMYECKUX MPOLIECCOB, NMPOU3BOACTBEHHOMY 000pynoBaHMIO U pabo-
YeMy HHCTPYMEHTY».

2.25. CII 1.1.1058—01 «Opranu3anus ¥ IpOBeACHHE NMPOU3BOLCTBEH-
HOT'O KOHTpOJIA 33 COOMIOCHNEM CAHUTaPHBIX IIPAaBHUN ¥ BELITONXHEHHEM CaHH-
TapHO-NIPOTHBOMMAEMUYECKHX (POPHIAKTHYECKUX ) MEPONPUATHINN.

2.26.TH 2.2.5.1313—03 «['urneHnyeckue HopMaTuBkl. [IpeaensHo no-
nyctumsle koHueHTpanuu (ITJK) BpeaHeix BemecTB B Bo3gyxe paboueit
30HBI.

2.27. TH 2.2.5.2308—07 «I'uruenndyeckue HOpMaTuBH. OpHEHTHpPO-
BouHHIe Ge3onacHele yposHH BosaeiicTeui (OBYB) BpenHbIx BemecTB B BO3-
nyxe pabodeil 30HEI».

2.28.TH 1.2.2633—10 «['urneHnyeckue HOPMATHBEI COAEPXKAHMA NPH-
OPUTETHBIX HAHOMATEPHAJIOB B OOBEKTaX OKPYIKAIOIEH Cpebly.

2.29. CaulluH 1.2.1330—03 «I'uruenmyeckue TpeGOBaHMSA K IIPOM3-
BOZCTBY IECTHIMAOB U arpOXHMHUKATOBY.

2.30. CanlluH 2.1.6.1032—01 «I'urneHndeckue tpeboBanusi k obecrne-
9EHUIO Ka4ecTBa aTMOC(PEPHOro BO3ayXa HaCeIeHHBIX MECT».

2.31. CaulIuH 2.2.1/2.1.1.1200—03 «CaHuTapHO-3aIUTHEIE 30HH H
CaHMTapHas KIacCH(PHKALMA NPESANPUATHH, COOPY)KEHHH ¥ MHBIX OOBEKTOB.
HoBas pemakmmsa. CanlluH 2.2.1./2.1.1.2361—08 «CanuntapHo-3amIHTHBIE
30HBI M CaHMTapHas KJIacCHuKanMs NpeaNpUATHHA, COOPYKEHHH M MHBIX
obnexroB». Mamenennme 1 x CanlluH 2.2.1./2.1.1.1200—03. Hoas pe-
JAKIHA».

2.32. CanlluH 2.1.5.980—00 «I'urnenuyeckre TpeGOBaHHA K OXpaHe
[OBEPXHOCTHBIX BOI).

2.33. CaulIuH 2.1.7.573—96 «I'uruenuyeckue TpeOOBaHUA K HCIIONB-
30BaHMIO CTOYHEIX BOJ M UX OCAJKOB IUIS OPOLICHMS ¥ YROOPEHH».

2.34. CI1 2.1.7.1038—01 «I'nrueHnyeckue TpeGoBaHus K YCTPOHCTBY U
COJIEPKAHMIO TIOJIMIOHOR JUIS TBEPABIX OBITOBEIX OTXOHOBY.

2.35. PykxosonctBo P 2.2.2006—05 «PyKOBOACTBO MO TMTHEHHYECKOM
oueHke ¢axTopos pabodeii cpeapl U TpyAOBOro npouecca. Kpurepuu u knac-
cuduKalus yCIoBUid TPyRa».

2.36. Pykosozctso P 2.2.1766—03 «PykoBOACTBO IO OLieHKe mpodec-
CHOHANBHOTO PHCKa AJIA 310pOBBSA paboTHMKOB. OpraHM3aUMOHHO-METOMIH-
YeCKUE OCHOBBI, MPUHLVITEI K KPUTEPHUHU OLIEHKM.
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2.37. MY 1.2.2520—09 «Toxcukonoro-rurueHu4eckas oueHKa 6eso-
[IaCHOCTHM HaHOMATEpPUAJIOB».

2.38. MY 1.2.2634—10 «Muxpo6bronornyeckasi i MOJEKyIIpHO-TeHe-
THYECKas OLleHKa BO3AEHCTBHI HaHOMATEPHAIOB Ha IpeJcTaBuTeNe MHKpO-
6uoneHo3ay.

2.39. MV 1.2. 2635—10 «Mexnuko-6uooruyeckas oneHka 6e3onacHo-
CTH HaHOMATEPHAIOBY.

2.40. MP 1.2.2522—09 «BsIaBNeHHE HAHOMATEPHAIOB, NIPEACTABILAIO-
UIMX NOTEHHHATBHYIO ONACHOCTD I 3A0POBEA YEIOBEKaY.

2.41. MP 1.2.2566—09 «Ouenka 6e30mMacHOCTH HaHOMATEpHAIOB in
Vitro ¥ B MOOEJIBHBIX CUCTEMAX in VIVOY.

2.42. MP 1.2.2641—10 «Ormpenenenne MpUOPHTETHHIX BUAOB HAHOMa-
TEpUaNoB B 00BEKTaX OKpYXKalomeil cpeibl, MUIIEBEIX NPOXYKTaX U XKHUBBIX
OpraHu3Max».

2.43. MP 1.2.0016—10 «Meroauka xiaccuUUUPOBAHUS HAHOTEXHO-
JIOTHif ¥ NPOAYKLMH HaHOMHIYCTPHHU IO CTENEHM WX MOTEHUMAIbHOM omac-
HOCTH».

2.44. TOCT P UCO 7708—2006 «Kadecto Bo3myxa. Onpenencnue
TPaHyIOMETPHYECKOTO COCTAaBA YacTUIl IIPH CAHUTAPHO-TUIUEHNYECKOM KOH-
TpoJe».

2.45.TOCT P UCO 14644-3—2007 «ducTric MOMENIEHNS U CBA3aHHbIE
€ HUMH KOHTpOIupyeMsle cpeasl. YacTs 3. MeTosl HCIIBITaHMD).

2.46. TOCT 30333—2007 «IlacnopT 6€30macHOCTH XMMHYECKOH IIpo-
aykuuu. O6ume TpeGoBaHIAY.

2.47. TOCT 12.4.034—2001 «Cpencrsa MHAMBHAYANBHOM 3aIUTH Op-
raHoB AbixaHusa. Kilaccubukanms u MapKkiupoBKay.

248.TOCT P UCO 14001—2007 «CucCTEMBI 3KOJIOIMYECKOIO Me-
HeDKMeHTa. TpeOoBaHUs M PYKOBOACTBO MO IPUMEHEHHION.

2.49.ISO/TR 12885:2008(E) «HanorexHomorun. IlpaBuna TeXHUKH
6e30macHOCTH, IPUMEHsIEMEIE B NPOGEeCCHOHANBHON JEATEIBHOCTID?.

II1. O6mue noNoKEHHSA

3.1. B xuMH4eCKOil NPOMBIIIEHHOCTH CO3JAI0TCA M HAXONAT NPUMEHe-
HME pasHooOpa3Hble HaHOMAaTepHaibl (KaTaau3aTophl, ancopOeHTHl, HelfTpa-
JIU3aTOPHI U JIP.), OXKUTaeMOE BIHSHUE KOTOPBIX Ha YelIOBeKa U cpexy obura-
HuA TpeOyeT obecneyeHns Mep 0€30MaCHOCTH ITyTeM BHIONHEHHS CaHUTap-
HBIX NpaBW], CaHUTAPHO-NPOTHBO3MMAEMHYECKNX (NMPOPHIAKTUYECKHX) Me-
PONPHATHH, OPTaHHU3aIUK U OCYIIECTBACHHA KOHTPOJA 32 UX COOMIONCHHUEM.
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3.2. O6beKkTamMu KOHTpons (Ham30pa) Ha XAMMYECKUX MpPEANpPHATHSIX
ABJAIOTCA: CHIPBE, MOy (abpHUKaThl, rOTOBas XMMHIECKas IPOXYKIMSA, TOIY-
4aeMas ¢ HCIOJNb30BAHHEM HAHOTEXHOJOTHH, TEXHOJIOTHMYECKHE IIPOLIECCHI,
TEXHOJIOrnyeckoe obopynoBaHme, paGouHe MeCTa, NPOM3BOICTBEHHBIE IIO-
MEIICHUA, 3AaHUA, COOPYXECHHA W IUIOUIafKH, CaHWTapHO-3alUTHEIC 30HBI
NpEeNpHATHH, 30HBI CaHUTapHOH OXpaHBI BOJOEMOB, TPAaHCIOPT, a TaKxke
OTXOZBI NPOU3BOJICTBA.

3.3. Meronuyeckne peKOMEHIAUMH ONPENEIAIOT HOPSAOK NMPOBENEHNUs
# 00BeM NabOpaTOPHBIX MCCHENOBaHMIl, BXOAAIIMX B KOMIUIEKC MEpONpHi-
THI 110 TIPOM3BOJACTBEHHOMY KOHTPOJIIO Ha HaHOTEXHOJIOTMIECKOM OOBEKTe,
¥ PEKOMEHAYIOT IepedeHs Mep G€3011aCHOCTH.

3.4. JIaboparopHsle HCCIEAOBAHHA B PaMKaX IIPOH3BOACTBEHHOIO KOH-
TpoJs 3a HaHOMaTepuanamMy (anee — naGopaTopHEIE MCCIEA0BaHN)A), IPUMe-
HIEMBIMH B XMMHYECKHX NPOHM3BOACTBAX, MPOBOMATCA IOPHAMIECKHMH IIH-
HaMM WM WHIWBHAYAJIBHBIMH NpeanpuHuMateaaMH. OHH pa3pabaThIBaroT
nporpamMMmy (IUIaH) WX MPOBEREHHA N0 Hayaja OCYLIECTBICHMS YKa3aHHOTO
BUZA OeATeNbHOCTH. JIOMOHEHUS ¥ U3MEHEHH] B IIporpaMMy (IUIaH) OpoM3-
BOJICTBEHHOT'O KOHTPOJIS BHOCATCS NpH M3MEHEHUH BHIA AEATENBHOCTH, TeX-
HOJIOTHH TPOH3BOACTBA, HOBBIX CBEACHHI 00 ONaCHOCTH HAHOMAaTEPHAalOB,
BBEJICHUHM B JEHCTBME HOBBIX HOPMATMBHBIX JOKYMEHTOB, HHBIX CYIIECTBEH-
HBIX HM3MEHEHUAX NEATEeNPHOCTH IOPHAMYECKOro JIMLa (MHAMBHIYaILHOTO
npeanpuHuMaTens).

3.5. lensio n1abopaTOPHEIX UCCIENOBAHMIA SIBISETCS KOHTPONb NMPHCYT-
CTBMS HAHOYACTMI M/WIIM HAHONPOLYKLHMH B Bo3myXe paboueit 30HBI M Ipy-
TMX KOHTPOJMPYEMBIX CpeliaX, a Taxke KOHTPOIb YPOBHS MX BO3IeiiCTBHA Ha
YyenoBeKa M OKPYXKAIOMmylo cpexy (IpH HaJHYHM TMTHEHHYECKHX HOPMaTH-
BOB) 1 0GOCHOBaHKS Mep KOJUIEKTUBHONM M MHAMBUAYanbHOM! 3aIllMTHl NPH
OpOM3BOJCTBE HAHOMATEPHANIOB, XPaHEHHM, TPAHCLIOPTUPOBAHMM U peasin3a-
LMH IPOTYKUMH, YTHIM3ALHH IPOMBIUIIEHHBIX OTXOHO0B.

3.6. B cOOTBETCTBMM C NOCTAHOBJEHHEM | TaBHOTO rocyJapCTBEHHOIO
canurapHoro Bpaua Poccuiickoit @enepaunu ot 31 okrabps 2007 r. Ne 79
KaXIBIH CO3NAHHBIA M NMpeJHa3HaYeHHBIM K MCIOIb30BAaBMIO HaHOMATepHanl
JIOJDKEH MPOMTH IMONHYI TOKCHKONOTHYECKYIO OLEHKY. JI0 yCTaHOBICHHA
CTENEHH OMACHOCTH KOHKPETHBIX HaHOMATEPHAIOB MX CIEXyeT paccMaTpH-
BaTh KaK HOBYIO NPOXYKUHIO ¥ OTHOCHTH K BELIECTBaM, MIOTEHIHAILHO Onac-
HBIM JUIA 300pOBBS 9EJIOBEKA.

3.7. Ha xaxaerii HaHOMaTepHall HeoOXOAMMO MMETh BCIO HEOOXOANMYIO
JIOKYMEHTALHI0, 0QOpMIEHHYIO B YCTaHOBJICHHOM TNopsiike, BKmoyas «flac-
nopt GesonacHoctu» (o 'OCT 30333-—2007), KOTOpBIH NOAIEKAT LEHTPa-
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JIM30BaHHOMY YYETY, XPaHEHHIO U JEMOHUPOBAHHUIO B yUpexCHUAX, Ha Oase
KOTOPHIX OPraHM3YHOTCS CIeLMaNU3UpOBaHHbIE 6aHKH ¢ MH(OPMALHOHHEIMU
GYHKIHAMHE.

3.8. K npuMeHEHHIO B TPOMBINLICHHOM O0BeMe IOMYyCKAITC HaHOMa-
TEpHaJibl, NpOINEAIINe OLEHKy Oe3somacHocTu cormacHo MP 1.2.2522—09,
MY 1.2.2520—09, MP 1.2.2566—09, MV 1.2.2634—10, MV 1.2.2635—10
U ApYTMM HOKYMEHTaM, yTBEP)KAEHHEIM B YCTAHOBICHHOM HOPAMKE.

3.9. B xayecTBe BPeMEHHOH MepHI IIPH OlIEHKE PUCKa HaHOMATePUalOB
MOXHO PYKOBOACTBOBATECS PE3yNbTaTaMH NMPOrHO3HO-aHAIMTHYECKOH OLEH-
ku (mo MP 1.2.2522—09) ¢ oTHeceHHeM HaHOMATepyaia K HU3KOMY, Cpell-
HEMY HUJIH BEICOKOMY YPOBHIO no-renuua.rmnoﬁ ONaCHOCTH.

TlepBoouepenHoro BHUMaHUA TpeOyeT opraHusauus mep 6e300acHOCTH
H MX co6IoJeHHEe NMPH NPOU3BOACTBE, NPAMEHEHHUM, TPAHCIIOPTHPOBAHUHK U
XpaHEHMH HaHOMaTepHalloB, OCOOEHHO OTHECEHHBIX K BBICOKOM CTENEHH Io-
TEHIMAIPHON! OMacHOCTH JUOO0 MPEACTABIAIOMUX cOO0I0 KPYNHOTOHHAXKHBIE
XMMHYECKHE NMPOAYKTEL, T. K. B 3TOM CIy4ae BO3MOXKHO YBENIMYEHHE YKClIa
3KCIIOHMPOBAHHEIX JIMII.

3.10. TIpu pabore ¢ HaHOMarepHanaMu HeoOXOQUMO MIpexycMaTpHBaTh
MEPONIPUSTUA (OpraHW3aLNOHHO-TEXHONOTMYECKUE, I'MTMEHUYEeCKre, CaHM-
TapHO-TEXHUYECKHE, MEAUKO-OMOIOrHYecKHe), HalpaBleHHble HA YCTpaHe-
HHUE WIH oclabneHue AHCTBUA HAHOYACTUIl Ha OPTaHU3M YeJIOBEKA H peay-
3aIMI0 CHCTEMBl yNpaBileHus NpodecCHOHATBHEIMU puckamMu. IIpu sToM pe-
KOMEHIYETCS MCIIONB30BaTh NMPOrPECCUBHBIE TEXHOJOTHH, MHGOPMATHBHEIE
METOABl KOHTPOJIA, MOHUTOPHMHI YCJIOBHH TpyZJa NepcoHala IO BPEOHBIM
takTopaM paboueii cpenrl, 3P HeKTHBHBIE CPERCTBA KOJUIEKTUBHOM 3aLUMTEI,
HAJIeXHEIe CPEACTBA WHIMBUTYalbHOM 3aIMTEL.

3.11. Ilpn pa3paboTke, OpraHM3alMM W BHEJPCHHH TEXHOJIOTHYECKHMX
IPOLECCOB Ha NMPEANPHATHAX XHMHYECKOH NPOMBIIIIEHHOCTH, KOHCTPYHpO-
BaHHM NPOM3BOIACTBEHHOTO 00OpynoBaHUi M pabouero MHCTPYMEHTa HEOO-
X0auMO o0ecnedUTh OTCYTCTBHE HaHOYACTHLl MCKYCCTBEHHOTO IIPOMCXOXIeE-
HUA B BO3AyXe pabouMx 30H, aTMOC()epPHOM BO3RYXE HACENEHHBIX MECT M
BOJIE WM, €CIM 3TO HEBO3MOXHO, MX COJCpXKaHMe Ha YPOBHE, HE NpeBEl-
IHAIONIeM YCTAHOBJEHHBIX IS HMX PMTMCHHYESCKMX HOPMATHBOB (NPH HaiiM-
YUK TAKOBBIX).

3.12. B xUMHYECKHX NPOHM3BOACTBAX ClENyeT IpexyCcMaTpUBaTh KOH-
TPOIb KaK CaMMX HaHOMATEpHANIOB, TaK M BPEIHBIX NPHMeECEH BEIECTB MaK-
POCKONUYECKOH CTEeNEeHH AUCICPCHOCTH, COAEPXKAUMXCA B HaHOMAaTepHale
WK 3arps3HAIONIMX €70 IO YCIOBHAM TEXHOJIOTHH €T0 NOTyYeHUs.
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3.13. Ilpu BHeApeHMH HaHOTEXHOJOrWi obecmednBaercs cobmojeHne
6e30MacHEIX YpOBHeil BpPEAHBIX (AKTOPOB, NPHYEM 3TH YPOBHH HE JOJDKHBI
ObITH BEHINIE, Y€M Ha aHAJIOTUYHBIX IPOMBIIIERHBIX 00BEKTaX (IIPH X HaIM-
YMH), He MCTIONB3YIONMX B TEXHOJOTMHM NPOM3BOJACTBA HAHOYACTHIIBI M Ha-
HOMaTEpHANEL

3.14. CornacHo MexayHapoaueM TpeGoBarmsiM (ISO/TR12885:2008(E))
IpelyCMOTPEHE! CIeAyIOIMe MEPONPHATHS, YMEHBIIAOIHE 3KCIO3UIUIO
HAHOYAaCTHIAaMH PabOTHUKOB IPOMU3BOICTB M HaCENECHUA:

® BLINYCKaTh NMPOXYKLHIO, COAEPIKAILYI0 HAHOYACTHIBI, B HEMBUIAILHX
(hopMax (IAacTH, IpaHy/Ibl BMECTO adpO30J€H M MOPOIIKOB) U B FepMETHU3M-
POBaHHEBIX YNIaKOBKaXx;

® 3aMEHATh HaHOMaTepHalbl ¢ GoiblIell NOTEHUMANLHON ONMACHOCTHIO
MeHee ONacHBIMM MarepualaMH, IZIe 5TO BO3MOXKHO IO YCJIOBHSAM TEXHONO-
FUYECKOTO0 Ipoliecca;

® JCIIONB30BaTh BE3MIE, TAE 3TO BO3MOXKHO, JOMYCTHMOE 110 TEXHOJIOTHH
YBIQXHEHUE CHIPbA W NPOAYKIMH, OCOGEHHO IIPH HAJMYHM UCTOYHHUKOB MBI~
JIEBHIOCIIEHHS;

® OCYIIECTBIATH MOAUGUKALHUIO TOBEPXHOCTH NMOTEHIMAILHO ONACHBIX
HAHOYACTHII, HalpUMep MOKPHITHE KBAHTOBBIX TOYEK MOJEKYJIPHBIMM CHOS-
MM HHEPTHBIX MaJIOTOKCHYHBEIX HEOPraHHMYEeCKHX BeIeCTB (CyibGuA LMHKa,
KpeMHe3€eM) MITH OpTaHMYEeCKHUMH JeTEePreHTaMH;

® aBTOMAaTH3MpOBaTh M MEXaHM3UPOBATh TEXHOJOTHIO IIPOM3BOICTBRA,
TPaHCHOPTUPOBAHUA U pac(acoBKH CHIPbs, NOMy(habpHKaTOB M IPOXYKUNH,
cofiepKallel HaHOMaTepHalbl, C LENbI0 MCKIIOYEHHS HENOCpeACTBEHHOTO
KOHTaKTa pabOTHHKOB ¢ BPEAHBIMU M OINACHBIMM MPOW3BOACTBEHHBIMH (aK-
TOpaMy;

¢ IIPUMEHATh B INPOU3BOACTBEHHOM OOOPYNOBaHMM KOHCTPYKTHBHEIE
pEUIeHNs ¥ CPENCTBa 3alMTH], HalpaBICHHbIE HA YMEHbIIEHHEe UHTEHCUBHO-
CTH BBIJICTICHAS ITBUTM HAHOYACTUI] 1 HAHOMATEPHATIOB 1 JIOKATH3AIMIO Bpel-
HBIX IIPOM3BOACTBEHHEIX (haKTOPOB;

® IIPOBOJMTH YCTaHOBKY CHCTEM aBTOMATHYECKOI'0 KOHTPOJIS, CUIHAIU-
3allMK U YIIPaBICHWI TEXHOJOTHYECKHUM NPOLECCOM, OCOOEHHO Ha yuacTKax,
rZie BO3MOJXKEH BHe3anmHBIH BEIOPOC a3po301eii HaHOYACTHII;

¢ ofecneynTh AaBTOMATUYECKYIO OJIOKMPOBKY NMPOM3BOACTBEHHBIX CHC-
TeM ¥ 06OpYJOBaHHSA Ha Y4acTKaX, ONACHEIX [10 aBAPUAHBIM CHUTYAIHAM;

¢ obecneunts cobmofeHne TpeGoBaHMI IPrOHOMHUKH M TEXHHYECKOH
9CTETHKM K OPOM3BOACTBEHHOMY OOOPYNOBAHHMIO M 3PTOHOMHYECKHX Tpebo-
BaHWH K OpraHM3aluK pabourx MECT M TPYJOBOTO poLecca;

11
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® NpelycMaTPHUBATh BKIIIOYEHHE TMIHEHMYECKHX TpeOoBaHMI B HOpMa-
THBHO-TEXHHYECKYHO HOKYMEHTALHIO.

3.15. Ilpu pa3paboTke, OpraHu3alliy U BEICHAH TEXHOJNOTHYECKUX Mpo-
LIECCOB, CBS3aHHBIX C MCIONB30BaHWEM HAHOMATEPHANIOB, NpPEXyCMAaTpHBa-
JOTCS MEPONPUATHA 1O OXpaHe Cpejibi OOUTaHHSA B COOTBETCTBHM C TpeOoBa-
Husimu TOCT P FICO 14001—2007.

3.16. Ilpu KOHCTpYHpOBaHHM OGOpDYHOBAHHMSA JUIS TEXHOJNOTMYECKHX
TIPOLIECCOB, CBA3aHHBIX C MICIIOJB30BAHMEM HAHOMATEPHANIOB, CIELYeT Mpe-
IyCMaTpHBaTh MAaKCHUMAJLHYIO MEXaHH3ALMIO €r0 MOHTaXa, TEXHHYECKOTO
o6cITy)KuBaHUs, PEMOHTA 1 JEMOHTaXKA.

INoameskainee TEXHHYECKOMY PEMOHTY obopyAOBaHHE Iepesl HAayaaoM
paboT ouYMIaeTCE OT COAEPIKAUIMXCA HAHOMATEPHANOB C MCIOIB30BAHUEM
CHCTEM MBUICYIaBIMBAHUA HAHOPA3MEPHBIX a3pO30JIeH, a NMPH HAIUYHHA OC-
TAaTKOB AIOBUTHIX BEIIECTB MAKPOCKOMHYECKOiH TUCIEPCHOCTH — OJBEPraeT-
Csl JOTONHUTEIPHOMY 00€33apa’kHBaHMI0 METONAMHM, pPEKOMEHIOBaHHBIMH
[V AaHHBIX 3arpa3sHuTeNeid. ManmHel, MEXaHH3MBI B ApYroe TEXHOJIOrHde-
ckoe 060pya0oBaHKE TIOC/Ie MOJEPHU3ALMHI HIIH PEMOHTA IPOXOAAT IPOBEPKY
Ha MX COOTBETCTBHE ACHCTBYIOUHM HOPMATHBHEIM JOKYMEHTaM.

3.17. Tlpn NpOEKTHPOBaHMHM NPOMBILUICHHBIX 3JaHWH, NpeaHa3HaYeH-
HBIX 1714 paGoThl ¢ HaHOMaTepHalaMu, oco6oe BHEMaHKe oOpallaioT Ha pac-
TIOJIOXKEHHE IIeXOB MPEANPUIATHS, 0OOPYIOBaHUS M YCTAHOBOK Ha OTKPHITHIX
IUIOIIaAKaX, aBTOMATH3alHMIO TIPoLieccoB, 00ycTpolicTBo pabounx Mect. Ilpu
NIPOEKTHPOBAHUHM BaXKHO YUHTHIBATh PO3Y BETPOB M pa3lensTh paboune mec-
Ta, KOHTAKTHPYIOMME C Pa3NUYHEIMU ONACHBIMU MaTepHallaMH.

IV. ITopsinok npoBeaeHHs 1a60paTOPHBIX HCCIeA0BaHUM

4.1. ITepeyeHr HaHOMATEPHATIOB, MOMJISKAWUX KOHTPOMIO, 06BEM, Me-
TORBl M TNEPHOTUYHOCTh Na0OpPaTOPHBIX MCCIENOBAHHMN COCTAaBIAIOTCS Ha
OCHOBAHHM NAHHBIX CaHHTapHO-3ITHIEMHOJIOTHYECKOH dKCIIEPTH3EI 06beKTa,
cBeleHU# 00 0COGEHHOCTAX TEXHOJOTMYECKOI'0 IIPOLECCa, COCTABE M CBOMCT-
BaxX NpPOAYKLHH, BO3MOXKHOCTH 3KCIIOHMPOBAHUS MMHU IepCoHaNa NpEAIpH-
SATHA ¥ HacelleHU: NIPUIIETAIOIIUX K HEMY TCPPUTOPHIA.

4.2. Tlepeyenp Todek oTbopa npob A 1abopaTOPHOrO MCCHENOBaHMS
JOJDKeH comepxarhbes B «[IporpaMme MpOU3BOACTBEHHOTO KOHTPOJI» B TEK-
croBoM JiuOo rpadmuecKoM BUE.

4.3. JJabopaTOpHEIE MCCIIEIOBAHMUSA OCYLIECTBIAIOTCA FOPHIOMIECKUM
JMLIOM WIM HHIMBHAYAIBRHEIM IpEANpHHMMATENIEM CaMOCTOATENBHO IIpU
HaTHYMM 1abopaTopHOH 6a3kl, COOTBETCTBYIOIIEH 3a1a4aM KOHTpOs, o ¢
TIpUBJIeYeHHEM J1ab0paTOpHH, aKKPEAUTOBAHHOM B YCTAHOBJIEHHOM IOpPAZKE.
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4.4, TlepeyeHs OCHOBHBIX BHAOB HaHOMATEPUAJOB, IPUMEHAEMBIX B XH-
MMYECKOH NPOMBILUIEHHOCTH HW/MNMA TNPOM3BOAUMEIX XMMMYECKHMH CIIO-
cobamu:

® HAHOYACTHMILEI METAUIOB, CITABOB H MHTEPMETAIMYECKHAX COeNMHEHHIA;

® MeTaUIOOKCHAHbIE HAHOYaCTHIIE],

CIJINKATHEIE U AIIOMOCHIIMKATHEIE HAHOYACTHIE ¥ HAHOBOIIOKHA;
MarHHUTHBIE XKHIKOCTH;

HAaHOYaCTHIB! OPTaHUYECKUX MOJIUMEPOB;

HAaHOYaCTHUIIBI YTiiepoaa (QyLIepeHsl, Caxy, YIJIepOAHEIe HAHOTPYy oK),
HAHOSMYJIbCHHU NTECTULHOOB.

4.5. PexoMenaanum 1o MecTy IpoBeZieHHsa oT6opa npob, o6peMy u ne-
PHOIMYHOCTH Ta0OpaTOPHBIX UCCIESAOBaHMIA,

4.5.1. Ha asrtamax TeXHOJOrMYECKOro mnpolecca, Iie¢ HaHOMaTepHasbl
HIIH COREepKallfe HX NPOLYKTHI IPEACTABICHEI B BU/le TOPOLIKA, CYCIEH3MH,
pactBopa 160 B TBepaoi ¢m3myeckoil ¢opMme, OCYMECTBIAIOT KOHTPOIb
npo6 ¢ Bu3yanusanueit U uaeHTUdUKaMe HAaHOYACTHIL B COCTaBe 06pa3ioB.

4.5.2. Ot6op npo6 Bo3myxa IUIsi KOHTPOJS HAHOA’pO30JieH MPOBOJAT B
30He JbIXaHUA paboTHHKa (nocTosHHOE paboyee MecTo). IIpy HenocTosHHOM
paboyem Mecte 0T60p MPoG NPOBOAUTCS B TOYKAX, B KOTOPHIX paGOTHHUK Ha-
XOIUTCS B TEYEHHUE CMEHEL

4.5.3. Ycrpo#ictea ans orbopa npob Bozmyxa MOryT OBITH cTauBOHap-
HBIMH WM NEPCOHANBHBIMY (UHAUBURY ATBHEIMH ).

4.5.4. TIpu BBICOKO- WJIM HH3KOTEMIIEPATYPHBIX TEXHOJIOTMYECKUX IPO-
Heccax, a TakKe pasMelieHUH 0GopyaOBaHNA HA OTKPHITHIX NMPOMBIILIEHHBIX
ImIomaaKax orbop npo6 Bo3xyxa A KOHTPONS HAHOMATEPHANOB PEKOMEH-
QyeTcs NPOBOAUTh B TEIUIbIMA ¥ XONOJHEI NEPHONBI TOAA.

4.5.5. B Bo3gyxe paboueit 30HBI KOHTPOIb HAHOMATEPHAJIOB PEKOMEH-
IyeTcs OCYUIECTBIATH Mo MakcuManbHo#i (MK) W/uin cpegHeCMEHHOM KOH-
nenTpaumu (CCK), opHeHTHpYSACh Ha OCHOBHOM XapakTep OHOJIOrM4ecKoro
JefCTBUSA, KaK 3TO NPUHATO ANA BEIIECTB MAaKPOCKONUYECKO# JUCIEPCHOCTH.
Bpennsle BellecTBa XHMUYECKOH NPUPONK C BEAYIIMM TOKCHYECKUM MeXa-
HU3MOM JeHCTBUA KoHTponupytorcs kak mo MK, tak u CCK. Hna BpeaHBIX
BELIECTB, ONMACHEIX JUIA Pa3BUTHSA OCTPOTO OTPAaBJICHHS, M aJVIEPreHOB, Onpe-
JensromuM saisiercst KonTpons MK; xanneporenoB — CCK; BHICOKO- B yme-
penno ¢ubporenHo# mem — kak MK, tak u CCK; cnabodpubporennoi —
toneko CCK (B cooTsercTBMM ¢ pykoBoAcTBOM P 2.2.2006—05 «PyxoBo-
JACTBO I10 MMTMEHHYECKOH oLeHKe (akTopoB paboded cpeAnl M TpyAOBOTO
npouecca. Kpurepuu ¥ knaccuduxalus ycnoBuit Tpyna»).
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4.5.6. TlepuoanyHOCTE KOHTPO1 HAHOMATEPHAIOB YCTAHABJIMBACTC:
AHAJIOTMYHO MX XHMHYECKUM aHajgoram B (opMe MakpOoCKOMMYeCKOHW AHMC-
niepcHoCTH, kKak ykazaHo B TOCT 12.1.005—88 u pykosoacree P 2.2.2006—05
(mpunox. 9): s Bewects — I xiacca onacHocTH - He pexe 1 pasa B 10 aueit;
II xnacca — 1 pa3 B mecan; I xiacca — 1 pa3 B 3 mecsaua; IV — 1 pa3 B 6 Me-
caues. ITpu korTpone MK B kax0i Todke, Kax npasuio, cieayer orobpaTs
He MeHee Tpex npob. ITpoba CCK saBnsercs cpeXHeB3BELUEHHON BENUYHUHOM
3a 8-gacoBoit paGouunii neHs.

4.5.7. Otbop npo6 armocdepHOro BO3ayxa, BOAH, MOYBEL B paiioHe
pa3MeHIEHUs XUMHYECKOrO NPEAIPHATHA, UCIIOJIB3YIOIEr0 HAaHOMATEPHATBI,
ClIeAyeT MPOBOAUTE COTJIACHO ACHCTBYIOLMM HOPMATHBHBIM JOKYMEHTAM.

4.6. Meronsl MONrOTOBKM Hpo0 M UAEHTHM(HKALMH HAHOYACTHI{ B
CTpyKkType obpa3slia, IpUMeHIeMEIe B X0l KOHTPOJIA HaHOMATepHAaJIOB.

4.6.1. Trepapie u xuakue (KOHIEHCHpOBaHHBIE) (a3pl, comepkalve
HaHOMATEPHAIBL.

A. Xumuueckue cpedcmea 6 nopoukoobpasHoti u scudxoti popmax.

MsyuaeMble 06pasiisl HAHOMATEPHATIOB CYCHEH3UPYIOT HIIH PaCTBOPAIOT
B NUCTMILIMPOBaHHOH Boje. Ilocienyroniye 3Tamnsl HCCIEAOBAHUA OTPAXKEHE]
B Tabm. 1.

Tabnuua 1

CxeMa npoBeAeHHS HCCIe0BAHH N0 31eKTPOHHO-MHKPOCKONHYECKO

BH3YaA/IH3A1HH N unen’ruquanuu HAHOYACTHI B nopouncooﬁpa:moii
M XHAKO#H dopmax

Bun npoxaykra,
HaHOMaTepuana [poMslnLIeHEbIE TOBAPHI
1 2

Ousuyeckas popma
HpOAYKTa, HaHoMare- |TTOpOLIOK, CyCHEH3Ms, pacTBOp
puana

KonunyectBo MaTepuana
AN BHINOJHEHH ne-  |50—100 mr (0,5—1,0 em®)
caeJoBaHuH

TpoceeunBatownii 2J1eKTPOHHBIH MHKPOCKOT, aHaNK3aTop
IIpubopHroe obecnede- |M306paKeHHH, COEANHEHHBIH C 3NEKTPOHHBIM MUKPOCKONOM
Hue unu uudposas poTokamepa ¢ MaTpHLIEH He HHKe

5 meranukcenei ¥ KOMIBIOTED

IuHNeT Ana 3nEeKTPOHHO-MHKPOCKONMYECKHX paboT, anek-
TPOHHO-MHMKPOCKONUYECKHE CETOYKH, MIAaCTHHKA TehIoHa
Marepuaiis! pasmepom 10 % 20 cM, MUKpONIMIIETKA BMECTUMOCTEIO

50 MM”, HaKOHEYHHKH X MUKPONUAETKE, KONObI BMECTHMO-
creio 100 CMJ, npo6HPKH BMECTHMOCTBIO 20 cM3, NUNETKH
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IIpogomxenue Tabn. 1

1

2

XuMHYECKHE peaKkTH-
BBl

QopMBap, KOIOAHH, aMUNALETaT, AUXJIOPITaH,
YPaHWIALETAT, QUCTHIUIMPOBaHHAs BOJa

Ipenapuposanue 06-
PasLoB 1A HCCaea0-

BaHUA B 3IEKTPOHHOM
MHKPOCKOIIE

Otan 1 (HOAroTOBKA PEaKTHBOB M MaTePHANIOB K KCIIEpU-
MEHTY):

— npurorosnenue 0,15 %-ro pacrBopa GpopMBapa Ha AHXIIO-
patane uau 0,5 %-ro pacTBOpa KOJNMOAHA HA aMUIIALIETATE;
— NMOKPEITHE 31EKTPOHHO-MUKPOCKONHYECKUX CETOYEK
¢$opmBapoBoil (kooAUEBOH) MEHKOH;

— npurorosicHue 1,0 %-ro pacteopa ypanunailerara.

Oran 2 (npenapupoBanue 06pa3lioB HAaHOMATEPHANOB A
3/1eKTPOHHON MHKPOCKOIHH):

— CYCTIEH3MIO MJIHM PacTBOD HaHOMATEpHA/Ia HAHOCAT Ha
371€KTPOHHO-MHKPOCKOMUYECKIE CETOYKH, HOKPHIThIE HOpM-
BapoBoii (KONIOANEBOIT) MIEHKOH;

— CETOYKH C HAaHOMATEPHANOM KOHTpacTHpyHoT 1,0 %-M
pacTBOpPOM ypaHHJIaueTaTa

Hccnenosanne
0o6pa310B HaHOMAaTe-
pPHUAIOB B IIPOCBEYHU-
BAIOLIEM JIEKTPOHHOM
MHKpOCKOTe

OCHOBHEIE 3Tarnbl:

— IpeJBapUTeNbHAd OLEHKA KagecTBa o6pasiia IpH HH3KHX
YBENMUECHUAX;

— nccnenoBanue U doTorpadupoBanne CTPYKTYpbl o6pasua
NpH HU3KUX YBEIUYEHUAX — LIS BU3YaNTU3alHU CTPYKTYPEL
HccreqyemMoro o6pasia ¥ IpH BEICOKHX paspellieHusX — Wi
BU3YaIH3aLMH HAHOYACTHL B CTPYKType obpasna;

— TIOMCK HAaHOYaCTHL B CTPYKType obpasua;

— oTorpaduposanne 10 noneii u3o6paxKeHus CTPYKTYph
obpasua

AHanu3 91eKTPOHHO-
MHKPOCKOIIHYECKHX
u300paxKeHuit
CTPYKTYpHl HaHOMarte-
puana (npoayxra)

OCHOBHBIE 3Tamkbl:

— BU3yalIM3allid HaHOYaCTHIl B CTPYKTYpe HaHOMarepuana
WK MIPOAYKTa;

— MopdoMeTpuYeCKHil aHANIH3 HAHOYACTHLI;

— onpezeNeHKe CTENIEHH NoNMOpdHu3Ma HAHOYACTHIL B Ma-
TepHae;

— ONpeAencHMe CTeNEHH arperipoBaHHOCTH HaHOYacTH1l B
Mmarepuane

OcHOBHEIE napamMeTpsl
H XapaKTEPHCTHKH
HaHOMarepHana
(npoayxkra) mins
BBEIJAYH 3aKNHOYCHUA

CTpyXTypHBIE 1 MOPPOMETPHYIECKHE XaPAKTEPHCTUKH 00-
pasla HaHoMaTepuana:

— HalIM4He 4acTul pasmepamu 1,0—100,0 HM; ypoBeHb
3JIEKTPOHHO-ONTHYECKOH MIIOTHOCTH HAHOYACTHLL; dopma
HaHOYaCTHL; Ko3ddHLMeHT GOpMBI HAHOUACTHL; CTENEHb
nonuMophu3Ma HaHOYACTHI B MaTepHae; CTeNeHb arperu-

POBAaHHOCTH HaHO4YACTHI] B 06pa3le HaHOMaTepuana
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Pe3ynesraTel 1 3aKiI0OYeHHE 31EKTPOHHO-MUKPOCKOMMYECKOH BU3yamy-
3aUUM ¥ HACHTU(HUKAIIMY HAHOYACTHI] B IPOAYKLIMH coaepxaT HHpopMalmio
o ¢hopmMe 1 pa3Mepax HAHOYACTHI B ICCIEAYEMOM MaTepuane, JaHHbIE O CTe-
MEHY arperHpoOBaHHOCTH HAHOYACTHUL, CBEACHHSA O XapaKTepe paclipeAcneHus
HaHOYacTHIl B 00pa3siax, 31eKTPOHHO-MUKPOCKOIIHYECKHE N300pakeHna yac-
THL] ¥ CTPYKTYPHI IPOIYKTA.

B. Xumuueckue cpedcmesa é msepooti popme.

Llensio 1a60paTOpHOro KOHTPONS ABISETCA ONpeacleHye HAIHYAS Ha-
HOYaCTHLl B NPOXYKIMH ¥ MopdoMeTpudeckas MOeHTH(HKAIMI JacTHll Ha
YIBTPATOHKMX cpe3axX TBEPABIX (IIOTHEIX) 0Opa3LoB.

CxemMa npoBeneHNs MCCIENOBaHUA N0 3IEKTPOHHO-MHKPOCKOIMMYECKOH
BU3yaIM3alli{ U NIECHTH(HKAIMH HaHOYACTHII B CPEICTBaX B TBEPAOH popme
npeAcTaBieHa B Tab. 2.

Tabnuua 2
CxeMa NpoBefileHHsI HCCIEA0BAHMI 110 JIEKTPOHHO-MHKPOCKONHYECK O
BH3YaNH3ANHH M HACHTHQHKAUMHY HAHOYACTHI B TBepaoH dopme

Bun nponyxkra,
HaBoMarepuana

1 2
Pusnueckan popma
IIpoXyXTa, HaHoMare- |Teepaas
puana

Konuuectso mMate-
puana ans uccneno- (50—100 mr

IpompinneHnsle TOBaps!

BaHUH
TpuGopHoe Y npTpaMUKpOTOM, MPHOOP IUIA M3rOTOBNERUA HOXEH ana
pHOOP YNBTPaMHKPOTOMa, TEPMOCTAT.
obecnedeHue i
Jlanee — aHanoru4Ho Tabm. 1
MaTepnans Ananornyso Tabn. 1 u AOTONHUTENEHO —~ aBTOMaTHYeCKas
P MHUKponuneTka Ha 100 mm
XuMmuecKue A6comoTHsif 3TH0BbI cnupT Wik 100 % auerow,
eaM Bb1 3MOKCHAHBIE CMOJbI (APANIUT WM IMOH), LWHTPAT CBHHLA.
P Janee — ananoruyxo tadn. 1
Ortan 1 (NOAroToBKa PEakTHBOB M MaTEPHANIOB K
HCCHEeI0BaHUIO):
IIpenapupoBanue

AHanoruyHo Ttabn. 1 ¥ JONOIHHUTENBHO:
— MPUTOTOBJIEHHE PacTBOpa IUTPaTa CBUHLIA;
~— IPHrOTOBJIEHHE YMOKCHAHOMN CMOJBL.

Otan 2 (npenaphpoBaHue 00pa3LOB HAHOMATEPHAJIOB A
3JIEKTPOHHOH MHKPOCKONUM):

o6pa3ioB ans uccie-
JIOBaHHA B 3NEKTPOH-
HOM MHKpOCKOIe
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TIponomxenue Tabi. 2

1 2

— (hparmeHTH! 06pasua o6veMoM 1—2 MM® MIH DOpOLIOK
HaHOMaTepHaja BEIAEPKHBAIOT B TPEX CMeHax abCoMOTHOro
STHJIOBOTO CTIMPTa MM ALETOHA;

— HaHoMaTepHal NPONMTHIBAIOT B TpeX cMeHax abcomoTHoro
STUJIOBOTO CIIUPTA H APaaUTa;

— o6pasipl HaHOMAaTePUana 3aKJ0YaloT B apanuT U MoNH-
MepH3YIOT B TeueHHe 72 4 npu TeMnepatype 60 °C;

— Ha yNILTPAMHKPOTOME CTEKIAHHBIM HOXXOM U3 00pasLioB
HaHOMaTepHaJa NoNy4aloT YJIbTPATOHKNE CPe3k! TOMLMHOM
30,0—60,0 um;

— YABLTPAaTOHKHE CPE3Bl MOHTHPYIOT Ha 3NIEKTPOHHO-
MHMKPOCKOITHYECKHE CETOYKH, MOKPHIThIE GOpMBapoOBOit
MREeHKOH;

— YILTPaTOHKHE Cpe3kl HAHOMaTepHalla OKpAIMBAIOT UM TPa-
TOoM cBuHUA M 1,0 %-M pacTBOpOM ypaHHIaneTara

Hccnenosanue o6pas-
1OB HAHOMATEepHasoB
B NPOCBEYHBAIOWIEM
9NIeKTPOHHOM MMKPO-
ckone

AHanu3 371eKTPOHHO-
MHKPOCKOIIHYECKHX
u3obpaxeHuit cTpyk-
TYpHl HAHOMaTepuana
(nponyxkra)
OcHOBHBIE NapameT-
PBl ¥ XapaKTEPHUCTHKH
HaHomarepuana (rpo-
JIYKTa)

OCHOBHBIE 3Tankl:
aHaJIOrK4HO Tabm. 1

OCHOBHEBIE 3TANBI:

— BU3yalu3alMsa HaHOYacTHI Ha YAbBTPATOHKHUX Cp€3axX HAaHO-
MaTepuana Wiy npoayKra.

Jlanee — ananornyso taba. 1

CTpyKTypHEIE B MOPPOMETPUYECKNE XapaKTEPUCTHKY HAHO-
marepuana: '
aHanoryyHo tabn. 1

Ilomy4eHHEIe pe3yNbTaThl U3/IAranTcs B 3aKIIOYCHHH.

4.6.2. Aspo3sonu ¢ TBepAoii (azoi.

Henrio n1aGopaTopHOTo KOHTPONA ABIAETCS ONpeAcNeHHe HallMdusa Ha-
HOYACTHIl B BO3AyXe paboueil 30HEI 1 KOMMYHalIbHO-OBITOBBIX NOMEILCHMI
NIpeANPHUATHIA.

CxeMa NpoBeJeHNS HCCICAOBAHMIA 1O 3IEKTPOHHO-MHKPOCKONHYECKO
BH3YyaNM3alMy ¥ MACHTHOUKAIMHY HAHOYACTUIl B COCTABE a3pPO30IEl ¢ TBEP-
Zo#t (azoii npencraBnexa B tabn. 3.

Jna nnentndukanuy HaHOYACTHIY B COCTaBe a’spo30Jis C TBEpHOi pasoit
PEKOMEHAYETCS NPUAEPKUBATECS 0TOOpa Mpo6 BO3AyXa ¢ HCNONB30BaHHEM
anmapata Kporosa (MaM MHBIX aHAJOroOB), HA BXOHE KOTOPOrO YCTaHOBIEH
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GuABTp AL OTCEYEHMA KPYIHBIX yacTull. IIpubop rpanyupyercs, peryispHo
IOBEPAETCA METPOJIOTHIECKOM CITyx00it.

INapasuiensHO TOTOBAT KOHTPONBHBIE 00pasibl ¢ MCKOMEIMM HAaHOYACTH-
maMu. JUIS 3TOTO Ha AIEKTPOHHO-MHUKPOCKOIMMYECKUE CETOYKM HAHOCAT BOJ-
HYIO CYCHIEH3HIO OJHOTO MIH HECKOJBKMX BHIOB HaHOYACTHI, BEIIYCKAEMBIX
PasIMYHBIMU MOAPa3eeHNAMH M3y4aeMOro NPeanpHsTys, MO0 WHEIMH 00b-
eKTaMM, PaclioNoXeHHEIMH B 30He 0T00pa pob Bo3ayxa.

Tabnuua 3

Cxema npoBeAeHUS HCCIEAOBAHNI 110 21EKTPOHHO-MUKPOCKONHYECKOH
BH3YaJM3AIHH M HAeHTHOHKANNHE HAHOYACTHI B PA3IMYHBIX BO3AYIUIHBIX

CHCTeMaX OKpYxalomei cpeabl

Bo3sayiuHas cpea npeanpuaTHii, 1eX0B, KOMMYHAIBHO-

HCCIeJOBAHMIA

One: B

OBwexT uecnenoRaHmA ORITOBBIX NIOMEIEHMI
1 2

Dusuyeckas popma

06BEKTA UCCIIEAOBAHUS T'asooGpastas

KonuyectBo MaTepuana s

1S BBIMIOJTHEHUS 10,0 M

ITpu6opHoe obecneuenue

Annapat Kporoea it or6opa npo6 Boszyxa, aanee —
aHAJIOTHYHo Tabn. 2

Marepuainsi

IIuHueT AR 3MeKTPOHHO-MUKPOCKOMHIeCcKuX pador,
3JIEKTPOHHO-MHKPOCKOTIMYECKHE CETOUKM, INIACTHHKA
TednoHa pazmepom 10 x 20 cM, yawku [Terpy, asTomaTu-
Yeckas MHKpOMHMeTKa Ha 100 MM®, HAKOHEUHMKH K MMK-
ponunerke, Koabsl BMecTHMOCTRIO 100 CM3, TPOGHpPKH
BMECTUMOCTHIO 20 CM°, NUMeTKH

XUMUYECKHE PEAKTHBEL

AHanoruyxo tabn. 2

[MpenapupoBasue
00pas3uoB A1 Uccneno-
BaHMs B ANIEKTPOHHOM
MHKPOCKOTE

Oran ] (TOArOTOBKAa PEaKTHBOB H MAaTEPHAIOB K
IKCIIEPHMEHTY ):

aHanoruyHo Tabn. 2.

Jrtan 2 (npenapupobaHKe 00pasuoB HAHOMATEPHAIOB A
3MEKTPOHHON MUKPOCKOIHM):

— vawky ITetpu ¢ nucTusnmposanHoil Boxoil MoMemaT B
annapat KpoToBa 1 BeIIep>KHBAIOT B NOTOKE BO3IyXa

10 MuH;

— Ha 3MeKTPOHHO-MUKPOCKOIMYECKHE CETOYKH HAHOCAT
10 OJHOM KaIle CyCNeH3HMH YacTHL U3 BO3AyXa

(50—100 mMm*), yepes 1 MHH yJaNsKOT BCIO KUAKOCTE C
IOBEPXHOCTU CETOUKH U OkpaiuusaioT 1,0 %-M BOAHBIM
pacTBOPOM ypaHHJIALIeTaTa;

— CETOYKHM ¢ HaHOMATepHaloM KOHTpakTHPYIOT 1,0 Y%-M

pAcTBOpOM ypaHHMIaleTara B TeyeHne 1—2 MuH
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TNponmomxenue Tabn. 3

1

Hccnenosanue obpas-
LI0B B IPOCBEYHBAIOLIEM
3NMEKTPOHHOM MMKDPOCKO-
ne

OCHOBHEIE 3Talbl:
a”Hanorn4no Tabh. 2

AHanu3s 3J1eKTpOHHO-
MMKPOCKOTIMYECKHIX H30-
6paxxenuii CTPYKTypHI
TBepaoH ¢ppakuuu npod

OCHOBHBIE 3TalBbI:

— BU3yanM3allMsg HAHOYACTHIL B Tpobax BO3AyXa;

~ mopdoMeTpruUecKUii aHATTM3 HAHOYACTHIL;

— onpezenelne cTeNeHH noauMopdusMa; kodadduimenTa
($OpMBEI; CTENIeHH arperupoBAHHOCTH HAHOYACTHIL B BO3-

BO31yxa JyXe; CTENEeH! 3arpyKEeHHOCTH BO3yXa HaHOYaCTULIaMH

(XONM4ECTBO 4aCTHI] HA eAUHHLYY 0ObeMa BO3yXa)

CTpyKTypHbIe ¥ MOp(HOMETPHYECKHE XapAKTEPHCTHKHI
HaHOMaTepuana: HalM4ue 4acTul pasmepamu 1,0—
100,0 M B po6ax Bo3AyXa; YpOBEHb 31€KTPOHHO-
ONTHYECKOH MIOTHOCTH YacTHll; ¢popma vacTul; ko3ddu-
1MeHT GOPMEI HAHOYACTHLL; CTENEHD NOMUMOpdU3Ma Ha-
HOYACTHUI] B BO3/yX€; CTeNeHb arperHpoBaHHOCTH YaCTHLL
B npobax Bo3qyXxa

OcCHOBHBIE NTapaMeTpPEl U
XapaKTePUCTUKU TBEPAOH
(dpakiuy Bo3ayxa s
BBIIA4H 3AKITIOYCHHA

Pe3ynpTaThl 31€KTPOHHO-MHKPOCKONHNYECKOH BU3yanu3allMyd M UACHTHU-
¢dbukanuMu HaHoyacTHI, B Hpofax BO3OyXa OTPAXAIOT B 3aKMOYEHHMH. Pexo-
MeHIyercs obpaiaTts BHUMAHHE Ha YPOBEHb 31E€KTPOHHO-ONTHYECKOMH IIOT-
HOCTH 4YaCTHI[ — KaK ¥ B ONTHYECKOM JNANa3oHe, CTPYKTYPHEIN 3JIEMEHT 06-
pa3na MoxeT GBITH HpPO3padHBIM, NOJNYNPO3PayHEIM, HENPO3PAYHBIM, HYTO
XapaKTepu3yeT DIEMEHTHBIH cOCTaR oOpasna: MeTalIbl HENpO3pauHsl It
3/IeKTPOHOB M HM300paKEHMA IONYYaloTCA CHIBHO KOHTPACTHBIMM, JIETKHE
METaJUTBl TIOYTH HE PacCeMBAlOT JIEKTPOHHI M BBHITIIAT Ha MHKpodoTOrpa-
(UM NOIyNpO3paYHBIMH.

4.7. MeToaH KOHTPOIL HAHOA3pO30JIEl B BO3yXe paboyeit 30HEI.

4.7.1. Insa KOHTPOIA HaHOA3PO30IIei peKOMEHIYETCS HCIIONb30BaTh Me-
TOXB! 3JIEKTPOHHO-MUKPOCKONMYECKOH BH3yalM3allMH M HISHTHPHMKALMH
HaAHOYACTHI] NpPU YCIOBHHM NpeaBapurensHoro orbopa mpob Bo3ayxa Ha
¢unsTpe1, npexycmotpennsle 'OCT P UICO 7708—2006, T'OCT P MICO
14644-3—2007 111 MENKUX YacTHIL,

4.7.2. ina BEIABIEHWS ¥ MACHTHQMKAIUKM OTAENBHHIX BHIOB HaHOMa-
TepuanoB (mepedeHs — 1. 4.4) B 0ToOpaHHbIX npo6ax MOTYT ObITH UCIONB30-
BaHbI CIIEAYIOIINE METOABIL:
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® HeopzaHuuecKue HAHOMAmepuansl 6 eude meepovlX U HCUOKUX Gas:
aTOMHO-3MHCCHOHHAS CIIEKTPO(QOTOMETPUS; MaCC-CIIEKTPOMETPHs C MHAYK-
THBHO CBA3aHHOM IIa3Moi;

® yenepodcodepacauue Hanomamepuansl (gynnepeHsl). CACTEMA BEICO-
K03dhexTUBHOM XUAKOCTHON XpoMaTorpadum;

® yriepoAHble HaHOTPYOKM, HAHOYACTHIIEl OpraHMYECKUX IHOJIMMEpPOB,
naTeKCcoB, AeHApuMepoB: MeTox IIOM ¢ KOHTpacTHPOBaHHEM CONSIMH THKE-
JIBIX METAJLIOB,;

® HaHOuACMUYLL MEMANN0B, OKCUOO8 MEMANNI08, CUNUKAMOS, ANOMOCHU-
NUKAMO8 (OUOKCUO MUMAHA, OKCUObL MEemanios: dicenesa, Kobaroma, Hukens,
yepus, yunra, meou, amomunus u Hanoanunwy): Meron IIOM B pexume He-
KOHTPACTUPYIOLIUX METOTHK;

® HaHOYACMUYLL OP2AHUYECKUX ROMUMEPOS, NAMEKCO8, OeHOPUMEPO8:
aTOMHO-CHJJOBast MUKPOCKOIIHS.

4.7.3. B xauecTBe JOMOJHHUTEIBHEIX METONOB HACHTUQHKAIMY HAaHOMa-
TEpHANOB MOTYT NPUMEHATECS HHGpakpacHas (OTONFOMHHECHEHTHAs CIEK-
Tpockonus i MK-CrnekTpocKomus NorjomeHus.

4.7.4. [Ins KOHTPOJIS HaHOYACTHL B BO3AYIUHON cpelic peKOMEHIYETCs
HCTIONB30BAaTh METONbI OLIEHKM MacCOBOM KOHLEHTpAaUMM U IUIOAAM IMO-
BEPXHOCTH HAaHOYACTHUII, a TAKKE M3MEPEHHE PACTIpEAEICHUA HAaHOYaCTHIL C
TIPAMEHEHVIEM aHaAIN3a MOXBIKHOCTH YaCTHIIE], HHEPIHOHHOTO CMEIIECHUA; H3-
MepeHHs MMIIaKTopaMy Hu3Koro naenenns (cornacHo ISO/TR 12885:2008(E),
I'OCT P UCO 7708—2006, TOCT P CO 14644-3—2007).

Pexomennyemnie npudopst: CPC — KOHAEHCALMOHHBIN CYETUHK YaCTHLI,
DMA — muddepenumnansHsiii ananmusarop noxsiwkHoctd, TEOM — usmMepn-
TEJHU COolep KaHUs MacChl NBUIN U JAp.

V. KonTpoJb 6e30nacHOro HCNoJb30BAHUA HAHOMATEPHAIOB

5.1. KoHTpons CHIpbS U MaTepHAlIOB, MCHOJB3YEMEBIX B IIPOM3BOJACTBE
HaHOMAaTEepHAaJOB.

5.1.1. B nomemeHus X, rae OCylmecTBIsgeTcs paboTa ¢ NOpOMKOOOpa3HEI-
MM HaHOMaTepHajlaMH, CIOCOOHBIMU IPHBECTH K IBLIEBLIJENCHHAIO B BO3HYX
paboueli 30HBL, KOHTPOIMPYETCS HaJIN4YMe NPOTHBOIBUIEBBIX MEPOIpPHATHIA,
KOTOPBIE BKIIIOYAIOT: 060pYNOBaHHE TepPMETHYHBIX YKPHITHIt HCTOYHHKOB IIbI-
NEBBIIEIEHNS; aCMPALOHHBIE YCTPONCTBA; MCTIOIB30BaHAE I MaHUITYIIS-
Ml ¢ nopomKooOpa3sHEIMM HaHOMATepHaNaMH YCTPOHCTB, OOECIICYEHHBIX
HaJeXXHBIM YKPBITHEM M HaxONALMXCS 1OJ pa3psikeHueM (BO3MYILIHEIE Cena-
PaTopE], 3JIEKTPOMAarHUTHEIE YCTPOICTRA H Ap. ).
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5.1.2. Ilpu npoBeneHUM MaHMITYJISUUA (IO3UPOBaHUS, CMEIIECHH, Cena-
patmu, GopMOBaHusA) ¢ HEOONBIINMY HOPLMIMHU MOPOIIKOOOPa3HEIX HaHOMA-
TEpHAJIOB KOHTPOJUPYETCS HAJM4YME CHEUMANBHBIX TEPMETHYHHIX OGOKCOB,
aBTOMATHYECKHUX JI03aTOPOB C YKPHITHAMH, 060pyI0BaHHBIMUA MEXaHUYECKOH
BHITSDKHOM BEHTHILILIHEH.

5.1.3. Ha npousBozicTBax, OCyILECTBAAIOMUX $HacOBKY U YHAKOBKY BEI-
COKOOOTIACHBIX IOPOMIKOOOPa3HEIX HAHOMATEPHaIOB, KOHTPOIMPYETCS Ha-
JIMYMe CrienuatbHOro (pacoBo4YHOro 060pynoBaHMs, H30IMPOBAHHOTO B GoKcax
UM YCTaHOBIIEHHOTO B OTIENHFHOM IOMEIIEHHH, CHa0XXEHHOr0 aclupalyoH-
HBIM YKDBITHEM H CHCTEMOH TOHKOH OUMCTKY BEIGPOCOB OT HBLUIM C YYETOM €€
JIMCTIEPCHOTO PacrpeeeHHs.

5.1.4.TIpu pabore ¢ HaHOMaTepHalaMH, NpPEACTABICHHHIMH B BUIE
XHUIKOCTEH, KOIIONIOB, CyCIeH3ui N knaccuHINPOBAHHEIMI KaK HaHOMa-
TEpHalbl BBICOKOH MIM cpeaHell NOTEHIMANBHOH OIACHOCTH COTJIACHO
MP 1.2.2522—09, KOHTPOMIO MOINIEKUT CTENCHh KOHTAKTa C HUMH KOXKHBIX
TIOKPOBOB pabOTaIOMIMX, YTO JOCTHraeTcs NPUMEHEHHEM I'epMETHYHOM amma-
paTyphl, aBTOMaTH3alMel TEXHOJNOTMYECKOro NPOIECCa, €ro BEACHHEM B He-
NpPEPHIBHOM 3aMKHYTOM ILMKJIE, MCIONB30BaHMEM 3allUTHOM CIELOASHKIE,
HepYaToK ¥ crenodyBu paGoTHUKAMH.

5.1.5. B pabouynx noMemeHusx, riae npoBoaurcs paboTa ¢ HaHOMaTe-
pHaramMHy, OTHECEHHBIMM K BEICOKOMY WIM CPEAHEMY YPOBHIO NOTEHIMANBLHOM
OIIACHOCTH, KOHTPOIMPYETCS HalIWYHe THAPaHTOB, (POHTAHYMKOB C aBTOMa-
THYECKUM BKJIIOUEHHWEM HIIM Rylua A1 HEMEJIEHHOTO CMBIBaHUS HaHOMaTe-
PHAJIOB M HCIIONB3YEMBIX B paboTe ¢ HUMH BPEAHBIX BEIECTB MaKPOCKOIM-
4eCKOM JUCIEPCHOCTH B CITy4ae IONafasnsd UX Ha KOXKY WIH CIIH3HUCTEE 060-
JIOYKHM IJIa3.

5.2. KoHTponp 6€30nacHOCTH TEXHOIOIHYECKOTO NpoLecca.

5.2.1. Ha npennpusatuy, npoBomiieM paboTel C HaHOMaTepHalaMH,
KOHTPOIIMPYETCS CTENECHb UX U30JLIIMHU OT OKPY>KAIOINEH Cpenbl Ha CTaamax
UX nonydyeHus (NpUEMKHM), XpaHEHHS, HCIIONB30BaHNS M YTHIM3ALMH OTXO-
JIOB.

5.2.2. B 4yucne u30aMpyIOINX MEPONPUSTHI KOHTPONUPYETCS HAINYHE:

® BO3AYIIHBIX 3aMKOB M KOHTEHHEpOB M1 c6opa HaHOMAaTEpUaloB M3
peaxTopa;

® OTIENBHBHIX 3aKPHITHIX NOMEINEHUH UM MPOBEACHHUS CHHTE30B HaHO-
MaTepHaos;

¢ YHCTHIX KOMHAT C NOJOXHTENbHEIM Ou(depeHuranom naBienus ajis
paboThl ¢ HAaHOMaTepHalaMM, CIIOCOOHBIMU K 00pa30BaHMIO a3pO30iel WK
BBIACIIOIHUMH TOKCHYECK) e BEIIECTBA B BUAE TAPOB H I'a30B;
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® IIOPTAaTUBHBIX NEPUCTANIETUYECCKHUX HACOCOB 1A JOCTaBKH ) XHIAKOCTH B
KOHTEHHEDHI.

5.2.3. Ilpu paboTe ¢ GHOTeHHBEIMHM HaHOMAaTEpHalaMH U OTACIBHBIMM
BUNaMH abOUOreHHBEIX HaHOMATepUaJIOB, OTHOCSIIMXCA K BBICOKOH CTENEHH
TIOTeHUHATBHOH ONAacCHOCTH, KOHTPONHPYETCS HAIM4YMe MEp MaKCHMalbHOM
3alquTHl paGOTHHKOB, QHAJIOTMYHEIX HCIOB3YeMBIM IpH pabote ¢ 0cobo
OMacHBIMH MHOEKIMOHHBIME MHUKPOGHONOTHYECKMMH areHTaMu. OIHUM H3
Takux saBiserca «Buonoruyecku OesomacHeiii kabuner» (BSC) III kmacca
(ISO/TR 12885:2008(E)), mpexncrapmsitomuii co0oif ra3oHeNpOHHLAEMYIO
KaMepy ¢ HEOTKpBIBAIOLUIMMCS OKHOM. JIOCTYIl ZJIs1 BROJA MAaTEpHaNoB B Ka-
MepYy OCYMIECTBISETCA Hepe3 CHelHaNbHBIA ITI03, KOTOPHIH MOXET OBITh
Je3aKTUBHPOBaH MeXIy HCIob30BaHMeM. [IpHTOYHEIN ¥ yAaIaeMBIH BO3TyX
¢unsrpyercs HEPA-dumpTpom. YaandeMslif BO3AyX NOJDKEH NPOHTH uepes
nBa ¢omnerpa HEPA unn dunetp HEPA 1 BO3RYyLIHYIO YCTaHOBKY IUIS CHKH-
raHusd OTXOOB Iepel BRIXOZOM Ha ynuiy. Kamepa HaxOoZMTCA MOA OTpHLA-
TeNBHEIM JaBieHHeM. K kaMepe NpHIIOXKeHb! JUIMHHEIE, CBEPXIIPOYHBIE Pe3u-
HOBBIE IIEPYaTKH, KOTOPHIE NIPEAOTBPAINAIOT MPAMOJi KOHTAKT MOJIb30BATENA
¢ onmacHBIMH MatepuanamM. Wzomaumd, cornacso ISO/TR 12885:2008(E),
3¢ ¢eKTHBHA U1 BO3AYIUHBIX HaHOYACTHIl TAKMX MaTEpUaJIOB, KaK rasopas
caxxa, kpapl, HaHO4acTHLH Ti0,, METaNIBI X OKCHAB METAUIOB, HAHOYACTH-
el 6uoopranuyeckux semects (JIHK, PHK, 6enxn).

IIpu KOHTpOJIE MCHONB3yeMEIX B paboTe ¢ GMOreHHEIMM HaHOMaTepua-
JlaMH JJaMHHApHBIX 1IKa(QOB KOHTPOIHMPYETCA X COOTBETCTBHE XapaKTepu-
cTHKaM, ycraHapnuaeMbiM ISO/TR 12885:2008(E), a nmeHHO:

Do dexrurnocts HEPA-punsrpa 99,997 % nns wactuy > 0,3 MKkM
CKOpPOCTB NOTOKA > 0,45 m/c
JVIHTEHCHBHOCTH OCBEILECHUA > 1 000 Jlrokc
TotpebasiemMas MOLLHOCTS, He Gonee 500 Br

ITurauue 220 B; 50T’

5.2.4. Tlpu paboTe ¢ CaMOBOCINAMEHAIOIMMHUC U B3PHIBYATHIMI HAHO-
MarepyaiaMH, TAKHMH KaK HaHOOWCIEPCHH aKTHBHBIX METAIIOB B OpraHuye-
CKHX PacTBOPHTEIAX, KOHTPOIUPYETCS HAIWYAE AUCTHIISIHOHHON CHCTEMBI
IUIS HCTIApEHUs PACTBOPUTENEH U3 KOJUIONIHEIX JUCIEPCHit.

5.2.5. Kontpons 6€30nacHOTO MCIOB30BaHHS HAHOMATEPHAIOB BKIIIO-
YaeT MOHUTOPUHT pabGoTHl BHITSDKHBIX BEHTIISLMOHHBIX CHCTEM, OpraHHM30-
BaHHbI B KITIOYEBHIX ITYHKTaX CHCTeMB]. BHITKKa Mcnons3yercs upu paGote
C pasnMYHBIMH THIIAMH HaHOMATEpHaloB: HAHOIOPOILIKM, YTIIEPOAHHIC Ha-
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HOTpPYOKH, KOJUIOMIHBIE AMUCIIEpCHM, (BYIUIEpEHB], KBAaHTOBBIE TOYKHM, HOIM-
MepBl, HAHOKPHCTALNBI, caxka. KoHTponk 3¢ GeKTHBHOCTH BEHTHISIIHOHHEIX
cucteM, cormacHo ISO/TR 12885:2008(E), BkmiouaeT NpOBEPKY HAIHYMA
(UABTPYIOIMX CHCTEM, CIOCOOHBIX YNaBJIMBAaTH HAHOPAa3MEPHBIE adpo30JH,
Hanpumep, HEPA-GUIETPOB, M peryJIsipHOCTh HX 3aMEHBI WIIM OYMCTKH.

5.2.6. B 1poM3BOACTBEHHBIX TIOMELUECHUSX, II€ BRIMOIHAIOTCA PaGOTHI C
HAHOMAaTepHajlaMH, KOHTPOJUPYETICs COCTOSHME NOBEPXHOCTEH CTEH, moja M
MOTOJKA, KOTOPHIE HOKHEI OHITH IiaaxuMy, 6e3 mieneit, nmerko obpabarsi-
BaEMBbIMH, YCTOWYHBBIMH K NIEWCTBHIO AETEPreHTOB M AE3MH(PUUHMPYIOUIMX
CPEJICTB; HOJB! HE JODKHBI GBITh CKOIB3KHMH.

5.2.7. Tlpu KOHTpOJE XpaHHIMII CTaHAAPTH30BaHHBIX OOpa3slOB HaHO-
MaTepHaloB, MPUMEHIEMBIX B X0J¢ MOCHTH(MKAIMY X KOHTPOJII HaHOMaTe-
PMaJIOB, YYUTHIBAIOT, YTO XPaHWIHILE JODKHO HaXOAMUTHCS B OTAENBHOM IIO-
MEIIEHNY, OPHEHTHPOBAaHHOM Ha CeBep, HMEIOIIEeM OTOIJICHHE, BEHTUILILMIO,
HCKYCCTBEHHOE OCBEIEHME M OCHAILlEHHOM XOJOXMIbHMKaMH, ceifidamy,
HMHBIMM BHJaMM TepPMETMYHBIX YKPBITHI 11 XpaHeHHs HaHOOOpasLoB, a
TAlOKe CHUCTEMaMM IpEeayNpekAeHHs HECAHKIMOHWPOBAHHOIO JOCTyma (KO-
JOBBIN 3aMOK, OXpaHHasi CUTHAIM3alHA).

5.2.8. Ha npeanpuatii, ocyLeCTBIAIOMEM paboThl, PH KOTOPBIX 00-
Ppa3syloTcsl OTXOABI HAHOMAaTepHajoB, KOHTPOIUPYETCS:

® HanM4Me CHCTEMHI y4&Ta ¥ MacIOPTH3ALNH ITHX OTXOI0B;

® NpOBEJCHHE YTHIN3ALMM TBEPABIX HAHOPa3MEPHBIX OTXOJOB HpOH3-
BOJCTBA TONBKO Ha CHEUHAIBLHEIX NPEANPHUATHAX WIH MONMIOHAX C IpHBIe-
YeHHEM CIICHHATN3UPOBAaHHBIX aKKPEJUTOBAHHEIX OpraHM3aliMii 1o obGe3mpe-
JKMBaHHIO OIIACHBIX NPOMBIIUIEHHEIX H OBITOBBIX OTXOJ0B;

® HCHONB30BAHHUE JUIA CKIaAMPOBaHUA OTXOHOB IUIOTHO 3aKpPBIBAEMBIX
MM TepMETH3UPYEMBbIX KOHTEHHEpOB (CTEKILIHHBIX, METAJUIMYECKHX),
VIMEIOIIHX CIIENMAIBHYI0O MapKHPOBKY;

® HaHECEHHME Ha KOHTelHephl NMpeXynpexAarolyX Haanmceid v (wmm)
TIHKTOIPaMM, HallpuMep:

HanoonacHocTs!
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5.2.9. Cucrema KOHTpPOJIA COCTOSHHA OKPY>Karollei cpedbl Ha TEppUTO-
PHM XMMHYECKOTO NPEANPHUATHS, IPUMEHAIOLIEr0o HAHOMATepHANbl, BKIIOYa-
er oT6op U aHa)M3 NMpo6 aTMOCEpPHOro BO3XyXa, MOYBBI, BOJABI OTKPBITEIX
BOZOEMOB, PaCTHTENLHOTO H CHETOBOTO MOKPOBa HA OTKPHITHIX IIPOH3BOACT-
BEHHBIX IUIOMAAKaX ¥ Ha rpaHUIE CAHUTAPHO-3aIUTHOM 30HBI Ha COZCpIKa-
HHME HaHOMAaTEpHaloB, NPEeACTABIIIOMHUX OMacHOCTh A4 3M0POBES YEIOBEKa,
C MEPHOIUYHOCTHIO, OTIPENEIIAEMOH B COOTBETCTBHH C 1. 4.5.6.

5.2.10. TIpu ocyinecTBIEHMM TIPOM3BOACTBEHHOH NEATENbHOCTH, CBS-
3aHHOH C HCIIOJIF30BAHUEM HAaHOMATEPHAJIOB NIpH NIPOU3BOACTBE XUMHYECKOH
NPOLYKLHH, OCYHIECTBIAETCA JabOpaTOpHEI KOHTPONb PaGOTHI OYMCTHBIX
COOPYXEHHI M CHCTEM NPOMBIIUIEHHOH KaHaNW3aLUM, KOHTPOJb COCTaBa
cOpachIBaEMBIX CTOYHBIX BOJI.

5.3. KoHtposs crucreMsl obecnieyeHus: 6€301MacHOCTH pabGOTHHKOB IPO-
H3BOJICTBA.

5.3.1. KonTpons npeanpusTHii, NpOBOAAIMX pabOTHI ¢ HaHOMAaTepua-
JIaMH, BKJIIOYAeT [IPOBEPKY HANHYUA B aJMHUHUCTPALIUM NIPEIIPUATHS OTHET-
HOH JOKYMEHTAallMM O CJIEAYIOLIMX MEpONpPHATHAX N0 obecriedeHnio 6e30-
[IACHOCTH pabOTHHUKOB MPOHU3BOJCTBA!

¢ OIeHKA PHCKa;

® y4eT M aHaJIu3 COCTOSHMS 3I0POBbA NEpcoHana (Bea&rcs KoHuaeH-
IMaNbHO, C Y4ETOM JEHCTBYIONIEro 3aKOHOJATENbCTBA 00 OXpaHe mnepco-
HaJIbHBIX JaHHEBIX);

® yYeT HeCYacCTHBIX CIy4acB, TpaBM H 6GonesHeil, 06yclIOBIEHHEIX MpPO-
(deccHOHABHO AeATeNbHOCTEIO;

® MeNOCMOTpPHI PaGOTHHUKOB NPOM3BOICTB C MEPUOAUIHOCTHIO, YCTAHOB-
JIEHHOM JIeHCTBYIOLIHM 3aKOHOAATENECTBOM;

e dKcnepTusa paboyero Mecra;

¢ pa3paboTka MHCTPYKuMit 110 npaBuiam Ge3onacHoi paboTkl ¢ HaHOMa-
TepuaJaMH M 10 YCTPaHEHHIO NTOCAEICTBHHA HELUTATHRIX CHTyalui;

e o0yueHue paGOTHUKOB Ge30macHOMY OOpallleHHIO C HaHOMAaTepHaTaMH;

e y4&T PEryJIsspHOCTH 3aMEHBI CPEICTB WHAMBHIYAIBHOH M KOJUIEKTHUB-
HOM 3aIMTHI,

® JIPYTHE OTYETHl ¥ PAacIOPSIKEHUS.

5.3.2. Kontpouns nporpaMm o NOATOTOBKE M 06y4eHHIO NNEpPCOHaIa X1-
MHYECKOTO NMpPeANpPUATHS, NPUMEHIIOLIEr0 HAaHOMaTepHallkl, BKIOYAET TPO-
BEPKY HalM4YMA B HHX CIEAYIOLHX Pa3leNnoB: CBeAeH A 06 ONacHOCTH M TOK-
CHYHOCTY HaHOMAaTepHaloB; Mephl 6e30macHoOro obpaleHns ¢ HaHOMaTepUa-
JIaMH; CPeJCTBa MHAMBUIYaNEHOH 3alHTHY; MPOMBINUICHHEIH KOHTPONb; Iep-
Bas NoBpayeOHas IOMOILB; yIalleHHe OTXOA0B; OXpaHa OKpYXKaiole cpelsr;
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MOHHMTOPHHI BO3JEHCTBHA HAHOMATEPHANOB Ha YENOBEKA H OKPYXAIOULYIO
cpeny.

Hcrounuky HMHGOpMalMM JUIi MOATOTOBKM KaJpOB IIPHUBENEHHl B
npHnox. 2, 3, 4.

5.3.3. Kontpons cobmonenns Mep NUYHOM I'urueHs npu paGote ¢ Ha-
HOMaTepHalaMy BKJIIOUaeT CHeyIOLHe MEPONPHUATUSL.

5.3.3.1. ITpoBepka HaMM4YKA Ha paGoYMX MECTaX PAaKOBHMH M XYLIEBBIX JULT
MBIThsl YYaCTKOB KOXKH, ITOABEPTalOIIIXCs JEHCTBUIO IEUITA WM JKHUIKOCTH.

5.3.3.2. Henomymenue KypeHHs, NpHeMa ITUIIKA ¥ BOJEI, MCIOJIb30Ba-
HYS KOCMETHKM Ha pabodeM MecTe; MPOBEpKa HAIMYMA CHELMAIBHEIX IOMe-
IICHU JUIs NpHEMa ALY, H30JMPOBaHHEIX OT JPYTHX.

5.3.3.3. Tlposepka Hanuums pa3feBaloK, NpPeXyCMATPHUBAIOLIMX pas-
JeIbHOEe XpaHEHHE NOMalHed u pabodeil omexabl, PEeryaspHOCTH 3aMeHbI
paboueii crienonexasl M cnenobysy, pasfenbHOro c6opa U yTHIN3ALUMH 3a-
TPA3HEHHOI pabouelt onexab], HAMUYMA ClIEUUaNbHBIX KOBPHKOB I YMCTKH
crneyoOyBH.

5.4. Kontpous cpencts MHAUBUAYaIbHOI 3amutel (CU3).

5.4.1. CH3 opraHOB JBIXaHHUI.

5.4.1.1. KonTpons GpuibTpyromuX pecrpaTopoB ¢ NONHONH MacKo# uiau
MacKo#l, HaTlloJIOBHHY 3aKpBIBAIOINEH MU0, BKIIOYAET MCIIONB30BAHME B HUX
BEICOKO3(dexTuBHbIX QunpTpoB (Hampumep, HEPA ¢ 99,9 % sddextusHo-
CTH) M PETYJAPHOCTh UX CMEHEI, 0cOOEHHO NpH paboTe ¢ HaHOMaTepHalaMu
B nopomikoo6pa3Hoii Gopme.

5.4.1.2. TIlomymacku cepuu 6000 (Hanpumep, 3M 6700/6800/6900) co
CMEHHBIMM NAaTpPOHaMH, GUIbTpaMy M NpeAdHIETpaMH HCIONB3YIOTCA NpH
conepKaHuM kucnopoga ne mexee 18 %. IIpn neficTeun rasor ¥ napos pexo-
MeHAyeTcsa pecnmuparop PY-60M razo3ammTHbIA. MOXHO HCIONB30BaThH Na-
HopaMHble MackH THna ITan 719 ¢ ¢unerpamu HEPA.

5.4.1.3. Ilpn pa6oTe ¢ 0co60 TOKCHYHBIMHM HaHOMaTepHanaMu U pabote
B 3aMKHYTOM IPOCTPAHCTBE C COAEpKaHueM KHClIopoaa MeHee 18 % KoHTpo-
JIMPYETCA MCTIONb30BaHNE H3ONUPYIOUIUX NIPOTHBOTa30B.

5.4.2, CpencTsa 3aIIMTEL KOXKHBIX TIOKPOBOB H I'jlas.

5.4.2.1. TIpu paGoTte ¢ HaHOMATepHanaMi KOHTPONHPYETCS OTCYTCTBHE
MX BO3JEHCTBHA Ha KOXY, YTO JOCTHIaeTcs IMyTEM MCIONb30BaHUs paboueit
ON€XIbl M3 XJIONKa, HelnoHa, o6paGoTaHHEIX aHTHCTATUYECKMMM Ipera-
pataMu.

5.4.2.2. Cornacuo MexayHapoAHeM pekomenpauusaM (ICON) npu pa-
60Te ¢ HaHOMaTepHaNaMi KOHTPOIMPYETCA UCIOJB30BaHNE 3AMIMTHBIX MeEp-
4aTOK. B KayecTBe Marepuana 1epyaToK peKOMEHIYETCS MCIIONB30BaTh HUT-
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puwI, Jatexc, Kayuyk, ApyrHe MaTepuaisl, BKIIOYAs MOJMBHHIIXJIOPU, TI0-
JMOTUNIEH, HEONIPEH U KOXY. PeKOMEHIyeTcs HCTONB30BaHKE JUIMHHBIX Tep-
YaTOK, KOTOpPBIE IOKPHIBAIOT 3aILICThs, JBOWHBIX TEPYATOK M IEPUYATOK C
MamxeraMd. MOXXHO HMCIIONBE30BaTh [EPYATKH YHHBEPCAJBHBIE XHMHYECKH
crofikie HEOTOII, xoTOphie MMEIOT CTOHKOCTD K HE(TENPOAYKTaM U XHMH-
Karam KUCHOTaM M mienodaMm no 10 %-H KOHLIEHTpalMM M XOpPOLIYIO dJla-
CTHYHOCTb.

5.4.2.3. TIpu pabore ¢ 0c060 TOKCHMYHBIMH MarTepyanaMd KOHTPOIHPY-
€TCS MCIIOb30BaHME 3aIUTHEIX KOMOMHE30HOB.

5.4.2.4. TIpu pabore C caMOBOCINIAMEHSIOUMMHCS, B3PHIBYaTBIMM Ha-
HOMaTepHanaMi KOHTDOJHpyeTcs Hajiuyue y pabOTHMKOB CHEIHaNbHEBIX
LU U aHTUCTaTHYeCKUX OOTHHOK (TaKux, HampuMmep, Kak GOTHI AMdIEKTPH-
YECKHUE), & TAKOKE AMIIEKTPHIECKNX KOBPHKOB.

5.4.2.5. TIpu pabore ¢ HaHOMaTepHanaMH BHICOKOH CTENEHH HMOTEHLH-
aJlbHOH ONACHOCTH, HAHOPA3MEPHBIMH a9PO30JIIMH M AMUCHIEPCHAMH HAHOYA-
CTHLl aKTUBHBIX METANIOB B OPraHMYECKHUX PACTBOPUTENAX KOHTPOIHpYETCS
UCIIONB30BaHNE CICLMAIBHBIX 3aLIMTHEIX OYKOB, IUTKOB JJ1 BCETO JIMLA 110
THITy OYKOB 32IIMTHBIX [TAHOPaMHBIX. BO3MOXHO MCIONB30BAHHE CMICIHAIIb-
HBIX PECNIMPATOPOB, B KOTOPHIX 3alIMINAIOTCA IJia3a B KONOJHEHUE K 3alUHUTE
OPraHoOB JBIXaHMHAL.
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MpunoxeHue 1
TepMuHbBI U onpeae/ieHUs

Juddepennmanbheii  asanusarop noaswxuoctH  (differential
mobility analyzer, DMA) — ycrpoiicTBO, NO3BONAIOIIEE NOTYYUTE paclpese-
JIeHHE YacTHIl IO pasMepy, paboTa KOTOpOro OCHOBaHa Ha MPHHIUIE MOJ-
BIDKHOCTH YaCTHI] B 3/IEKTPUUECKOM II0JIE.

Kackaaneifi nMnakrop (cascade impactor) — ycTpoicTBo 1 oT60pa
npo6, B KOTOPOM HaKalUIMBAlOTCA HaCTHIBI, OTOMpaeMBle M3 a3po30lii, Ha
CepHH HAKOMMTENBHHIX IUIACTHH, MCIIONB3Ys NPUHLMI WMIAKUMH (Ocax-
IEHUs).

Konuentpaums yacrun (particle concentration) — umcno gacruy B
eAMHHLE 06beMa BO3/yXa.

IInan orGopa npod — 3amIaHupOBaHHasd NpoLedypa, BKIIOYArOas
cxeMy oTbopa npob, onpeneniomas HeoOXoAUMoe KONHYECTBO 3IEMEHTOR,
HMHKPEMEHTOB, (GopMuUpyIOIIUMX Npoby, KOTOphle HOIDKHBI OBITH CiydaitHO
orobpaHsl OT MHCIEKTHPYEMOTO JIOTA, YYMTHIBAIONIas BUABI KOHTPOIHpYe-
MBIX XapaKTEepHCTHK, KOTOpEIE HEOOXOAMMSI [l OLIEHKH CTaTyca JIOTa U Mo
KOTOpo#f noT OyneT ucciemoBaH M KBATHQUIMPOBaH KaK «COOTBETCTBYIO-
IIMi» WM «HE COOTBETCTBYIOLIUI YCTaHOBIEHHEIM TpeOOBaHUAM.

Pazmep uacTuus (particle size) — nuameTp cdepsl, CHrHanm ot KOTOpoi
B KOHTPOJIBHOM TIpHGOpE, ONpeAeIIomeM pa3Mep YacTHll, paBeH CUrHay OT
OLEHHMBAEMO YaCTULEI.

Pacnpenesense 4acTui mo pa3mepam (particle size distribution) — ky-
MYJSTHBHOE pacIpefeneHue KOHLUEHTpalMM YacTHIl B 3aBUCHMOCTH OT MX
pasmepos [MICO 14644-1, (mozpasgen 2.2.4)].

Cueruynx sinep xoHaeHcanun (condensation nucleus counter, CNC) —
YCTPOHCTBO, KOTOPOE NO3BOJET YBENMYHMBATH pa3Mephl yIbTPaMENKOM yac-
THLBL 32 c4eT 3G ¢eKTa KOHAECHCALUH C LENbI0 MX TOCIERYIOIEro CYera C
HCIIONB30BAaHHEM ONTHYECKHX METONOB CYETA YaCTHIL,

IddexTnBHOCTL cyeTa (counting efficiency) — oTHolEHME MOMTydYeH-
HOM KOHUEHTPalMH 4acTHI{ B ONpEICICHHOM AMAlNa3oHe Pa3MepoB K IEHCT-
BUTENBHONH KOHIEHTPAUMH TAKUX YaCTHIL.
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Mpunoxexune 2

ITepedeHr pacnpocTpaHeHHbIX HAHOYACTHI M HAHOMATEPHAJIOB,
NMpHUMEeHsieMbIX U/HIIM MPOU3BOAYMBIX B XMMHYECKOI
NPOMBIIIIEHHOCTH, U 061aCTh UX NPUMEHeHus

K pacnpoctpanesHBIM HaHOMaTepHalaM, IPUMEHSIEMBIM H/HIH IIPOU3-
BOAMMBIM B XMMHUYECKOH NPOMBIIIEHHOCTH, OTHOCATCS IIPEXIE BCETO YIbT-
panMcnepcHsle (HaHo-) mopowky (HIT).

Hanonopowxku B HacTosiiee BpeMs LIHPOKO UCTIONB3YIOTCA B KAaueCTBE
KaTaJIH3aTOPOB XMMHYECKHX NIPOLECCOB (CHHTE3a, OKUCIEHHU, JETHIPHPOBa-
HuA-AeruapatTauuy u ap.). Cpeau Hux HauGonsliee IPOMBILIITIEHHOE NpUMe-
HCHUE HaXOMAT HaHOYAaCTHIIBI METAIIOB: JKelle3a, OATPYIIE MEAH B CTPYK-
TypupoBanHoi SiO,/P,0s/B,0; Mmatpuue, 61aropoasbiX MeTaJLIOB, J¥CIEp-
TMPOBaHHBIX Ha OKCHAHBIX HocuTelsx (AWALOs, Pt/A,0;), amoMunus, ne-
THPOBAHHOTO PENKHUMH 3eMIISIMH, CMeLIaHHBIe MeTaummdeckue mopouiku (Co-
Fe, Cu-Ni-Cr,0;); HaHOYaCTHIIEI OKCHAOB aTIOMMHMA M THTaHA, KPHUCTAJUIH-
YeCKMX aTIOMOCHIINKATOB (LIEOJIHTH, amoMOopocdaTsr), MeTaUI-YIIEpOAHEIe
HaHOKOMIIO3UTHEIE CHCTEMBL. [l yCKOpEeHHs NPOLECCOB KaTaau3a paspala-
THIBAIOTCS TaXKe KOMIO3HLHOHHEIE MaTePUaisl HA OCHOBE MHOTOCTEHHEIX
YIIIEpOIHBEIX HAHOTPYOOK.

3HaYUTeNBEHOE MECTO OTBOIMTCS HAaHOMATEpHANaM CpPEOM AKTHBHBIX
copOEeHTOB [ OYMCTKH JXUAKOCTEH M ra30oB (HAaHOYACTHUUBEl OKCHIOB AlIio-
MHMHHA, yTiepoa) U 106aBOK K CMa3KaMm, JIakaM, KpackaM i Jp.

CRepXBHICOKOMOIEKYIIAPHBIH NOMMATHIEH KCIONB3yeTcs A NOIyde-
HHA CBEPXIIPOYHEIX BOJOKOH.

K mepcnexTHBHBIM BaHOMarepuasaaM, MCIONb3yeMBIM B XUMHUUYECKOH
NPOMBIIUICHHOCTH, OTHOCAT ITOJIMMEPHBIE HAHOKOMIIO3UTHI, COCTOAIIME M3
NONMMEPHOH MaTpULbl ¥ HaHOHAINONHUTE. B KadecTBe NOCIEAHMX MOIYT
6BITh HAHOYACTHIEI METAIIOB, CIONCTHIE CHIIMKATHL, HAHOYACTHIE! YIJIEpOa
(dbymmepeHsl, HaHOTPYOKH, HaHOBOJIOKHa). OGNacTs MpHIMEHEHNS WX BECEMa
mupoka. JlaHHkle HaHOMAaTepHalsl MOI'YT HCIONB30BaTECA B IPOLECCAX Ka-
Tanu3a, ancopOuuH, IPH IIPOM3BOACTBE HOBOIO MOKOJIEHMS MOJMMEPHBIX
MaTepHaJIOB, PE3UHEL, Kiles, JaKOB, KpacOK, CMa30K, [MACT, FéPMETHKOB, TKa-
HEH, HUTeH, KepaMHUKH U TIp.

Pa3noo6pa3ne HaHONPOIYKIMH, IPHMEHAEMOM M IPOU3BOAMMOMN B XH-
MHYECKOi NPOMBIIIEHBOCTH, CBHAECTENBCTBYET O HEOGXOMMMOCTH YYMTEHI-
BATH BEPOATHOE €€ BPEIHOE BO3NECHCTBHE HA OpraHu3M paboTaroMX M He-
06xoauMocTs 060CHOBaHHA Mep 6e30MacHOCTH.
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Mpunoxexve 3
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Mpunoxexve 4

CnHcoK HHTEpHeT-cafiTOB, NyGIMKYIOIUX AKTYATbHYIO
uHpopmanuio no npodieMaM 6e30NaACHOCTH NPON3BOICTB,
HCNOAB3YIOIHUX HAHOYACTHIBI 1 HAHOMATEPHAJBI

1. http://occmed.oxfordjournals.org/content/vol56/issue5/index.dtl.
2. http:/Awww.scirus.comy/srsapp/search?q=nanotoxicology+&t=all&sort=0&g=s.
3. http://www.nanowerk.com/nanotechnology/labs/ASTM_Committee_

ES56_on_Nanotechnology.html.

4. http://www.informaworld.com/smpp/title~content=t716100760~db=all.
5. 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.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_tc_browse.

htm?commid=381983&published=on&includesc=true.

30


http://files.stroyinf.ru#                                      
http://files.stroyinf.ru#                                             
http://files.stroyinf.ru#                                  
http://files.stroyinf.ru#                                        
http://www.mosexp.ru#  
http://files.stroyinf.ru#                      
http://files.stroyinf.ru#         
http://files.stroyinf.ru#                                       
http://files.stroyinf.ru#                                            

MP 1.2.0024—11

MpunoxeHne 5

O0o3HaveHHs1 H COKpallleHUs

ACM  — aTOMHO-CHIIOBas MHKPOCKOIIHS

BIXX - BeicokodddeKkTHBHAsA KUAKOCTHAA XpoMaTorpadus
I'H — THTMEHWYECKHE HOPMATUBEI

MP —~ METOXUYECKHE PEKOMEHIAHU

MY — METOOUYECKHE yKa3aHUg

IIBM - npocBeurBaronias 3JIEKTPOHHAA MUKPOCKOMIHA
CH3 — CpelICTBa HHAMBUIYaIbHOMN 3ALUTHI

C1 — CaHMTApHBIE NpaByuia

CanlInH - canuTapHsle npasBuaa H HOPMEI

BSC — 6ronoruyecky Ge3onacHslit kabuHeT

CpPC — KOHJEHCAIIMOHHBIN CYETYHK YaCTHLL

DMA  — nuddepeHInanbHE aHaTM3aToP ITOABIKHOCTH
ELPI — 3NEKTPUYECKIHA HU3KOTO AaBlEHN UMITAaKTOP
HEPA  — BBICOKO2(eKTHBHEIH BO3MYMIHEIA QHIBTP

ICRP  — MexmyHapoaHas KOMHCCHA 0 PaJ0NOrH4ecKoit 3amure
SPM — CKaHHUpYomas 30HA0Bass MUKPOCKONMS

TEOM — u3MepuTENH cogepikaHus Macchl IbLTH
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