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HAUMOHANBHBIN CTAHOAPT POCCUNCKOWN DEOEPALUMN

HAHOMOPOLUKWN 3HEPIMOHACBILWEHHbLIX MATEPUAIIOB
O6wWwue TexHMYeCKue Tpe6oBaHus. Metoabl MCNbITaHUIA

Nano-powders of energy saturated materials. General specifications. Test methods

Dara BBegeHus — 2012—07—01

1 ObnacTb npuMmeHeHust

HacTosmi craHaapT pacnpocTpaHAeTcs Ha HAaHOMOPOLLKKM 9HEeProHaChILLEHHBIX MaTepuaros, npuMe-
HAEMbIE AJIA MONyYEHNs1 HAHOCTPYKTYPUPOBAHHBIX UCTOYHUKOB KOHLIEHTPMPOBAHHOW SHEPTUU, BbIAENSAIOLLENH-
CS1 B PEXUME YNPABMSIEMOr0 ropeHus U AETOHALUM.

CTaHaapT pacnpoCTPaHSETC HA HAHOMOPOLLKW CNEAYIOLLMX TUMOB:

- HEOPraHWYECKUE ropoYne;

- OpraHM4eckue roprovue;

- oKUCnUTEny;

- pasnuyHble CMECU U3 YKa3aHHbIX BbILLE KOMMNOHEHTOB (KOMMO3UTbI).

2 HopMaTuBHbIe CCbISIKU

B HacTosiLeM cTaHaapTe MCNOMb30BaHbl HOPMATUBHBIE CCbISIKM HAa CrneayoLme CTaHaapThbl:

FOCT 12.1.005 Cucrema ctaHgapToB 6esonacHocTu Tpyaa. Obwme caHuTapHo-rurneHnyeckne Tpedo-
BaHWA K BO34yXy pabouyeri 30HbI

FOCT 12.1.007 Cucrema ctaHgapToB be3onacHOCTU Tpyaa. BpeaHbie Bewwecrsa. Knaccudmkaums v
o6wme TpeboBaHusa 6e30MacHOCTH

FOCT 12.2.047 Cucrtema ctaHaaptoB 6e3onacHocTu Tpyaa. MoxapHasa TexHuka. TepMuHbl n onpeae-
nexHus

FOCT 12.4.010 Cucrema ctaHaaptoB b6e3onacHocTu Tpyaa. CpeacTBa UHAMBUAYANbHONR 3awmThl. Py-
KaBuLbl cneuuansHble. TEXHUYECKUE YCNOoBUA

FOCT 12.4.023 Cucrema craHaaptos 6e3onacHoctu Tpyaa. LTk 3awmTHble nuuesble. ObLWwmue Tex-
Hu4eckne TpeboBaHUA U METO/bI KOHTPONA

FOCT 12.4.041 Cucrema cTtaHaapToB 6e3onacHOCTU Tpyaa. CpeacTsa MHAMBMAYANbHOM 3aLLUTbI Opra-
HOB AblxaHusi unsTpytowme. ObLyme TexHuyeckue TpeboBaHus

FOCT 12.4.137 O6GyBb cneyuanbHas ¢ BEPXOM M3 KOXU ANS 3auTbl OT HedhTH, HedTenpPoAYKTOB, KUC-
OT, LWenoYeii, HETOKCUYHOW M B3PbIBOONACHON MNblNu. TEXHUYECKNE YCNOBUS

FOCT 12.4.183 Cucrtema ctaHgaptoB 6esonacHoCcTu Tpyaa. Marepuansl AnA CPeAcCTB 3aluuThbl PyK.
TexHuyeckue TpeboBaHus

FOCT 12.4.296 Cucrema ctaHgaptoB 6e3onacHoCTM Tpyaa. Cpeacrsa MHAMBMAYarnbHON 3aLLMTbI Opra-
HOB AbIxaHusi. Pecnupartopbl dunetpytome. ObLyue TeXHMYeckne ycnosus

FOCT 1126 Oaexaa dopmeHHas. KypTku xsnonyatobymaxkHble yTenneHHble ¢ KOKETKON. TexHuueckue
ycnosusa

FOCT 5007 UMspenus TpUkoTaXkHble nepyaTtoyvHblie. ObLMe TEXHUYECKUe YCNoBus

FOCT 14192 MapkupoBka rpy3os

FOCT 19433 Ipyabl onacHble. Knaccudukauus n mapkuposka

FOCT 20010 lMepyaTkn pe3nMHOBbLIE TEXHUYECKUE. TeXHNYECKUe YCroBua

M3paHue ocpuumansHoe
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FOCT 23401 Mopowku meTannuyeckune. Karanusaropbl u Hocutenu. OnpeaeneHne yaenbLHON noBepx-
HOCTH

MOCT 28507 OO6yBb cneuuanbHas KOXKaHast Ans 3alyUTbl OT MEXaHUYECKUX BO3AEeNCTBUN. ObLime Tex-
HUYeCKue ycrnosus

FOCT 25828—83 lenTaH HOpPMarbHbIA 3TANOHHbIA. TeXHUYEeCcKue ycrioBus

MOCT 33756 Ynakoska notpebutenbckas nonuMepHas. Obpme TeXHuYeckue ycnosus

P 50.2.038 locyaapcTBeHHan cuctema obecneyeHus eaAnHCTBa usmepeHunii. Uasmepenuns npsimble oaHO-
kpaTHble. OLeHMBaHUE NOTPELLUHOCTEN U HEONPeAENneHHOCTU pe3ynbTara u3mepeHun

MOCT P NCO 14644-6 YucTble NOMELLEHUA U CBA3AHHbIE C HUMU KOHTpONUpyemble cpeabl. Yactb 6.
TepMuHbI

MpumeyaHune—Tpu NonbL3oBaHMKU HACTOSALLMM CTAHAAPTOM Liernecoobpa3Ho NPoBepUTL AeNCTBUE CCINOYHBIX
cTaHgapToB B MH(POPMaLMOHHON cucTeme obLero nonb3oBaHUs — Ha ouLmansHoM caiTe OeaepanbHOro areHTCTBa no
TEXHUYECKOMY pPEeryrimpoBaHuio 1 METPOrorun B ceTu IHTEpHET Unu no eXeroqHoMy MHopMaLUoHHOMY ykasaTernto «Ha-
LUuoHanbHble CTaHAapTbI», KOTOPLI ONybnMKoBaH Mo COCTOSAHWIO Ha 1 AHBaps TeKyLLero roga, U No BbiMyckaM exemMecsy-
HOro MHPOPMAaLIMOHHOTO YKasaTensa «HauuoHanbHble cTaHA4apThl» 3a TeKywmil rog. Ecnu 3aMeHeH cehiNoYHbIi cTaHgapT,
Ha KOTOpLIiA JaHa HeaaTUpoBaHHas CChinka, TO PeKOMEHAYETCH UCTONb30BaTh AENCTBYIOLLYIO BEPCUIO 3TOTO CTaHjapTa
C Y4€TOM BCEX BHECEHHbIX B JJaHHYI0 BepCUo U3MeHeHWn. Ecnu 3aMeHeH CChINoYHbIi cTaHAapT, Ha KOTopbIA fAaHa faTu-
poBaHHas cchbifika, TO peKOMeHAYeTCA UCMosb3oBaTbh BEPCUI0 STOTO CTaHAapTa C yKasaHHbIM Bbllle rofloM YTBepXAeHUs
(NpuHATUA). Ecnin nocne yTBepXAEHUS HaCTOsILLEro cTaHAapTa B CChINOYHBINA CTaHAapT, Ha KOTOpbIA flaHa faTupoBaHHast
CChblNKa, BHECEHO U3MEHEeHWe, 3aTparuBaioLLee NofnoxXeHne, Ha KOTopoe laHa cchbifika, TO 3TO MOMOXEHNEe peKoMeHyeTcA
NpUMeHsTb 63 y4eTa JaHHOro M3MeHeHUs. Ecnu ccbinovHbIi cTaHgapT oTMEHEH 6e3 3aMeHbl, TO MOroXeHUe, B KOTOPOM
JlaHa cchblfika Ha Hero, peKOMeHAYeTCs MPUMEHSTL B YacTW, He 3aTparuBaroLLeid 3Ty CChINKY.

3 TepmuHbI U onpeaerieHus

B HacTosiLwem craHgapre NpUMEHEHbI creayloLue TepMUHbI C COOTBETCTBYIOLLIMMUM ONpeAeneHUusIMK:

3.1 arnomepar (agglomerate): 'pynna (ckonnexue) cnabo CBA3aHHbLIX YacTUL, UM UX COBOKYNHOCTEN,
UNK Ux AByX CMECEN, 00LLAsA BHELUHAS: NOBEPXHOCTb KOTOPOW paBHA CYMMAapHOW NOBEPXHOCTU OTAENbHbIX €€
KOMMOHEHTOB.

MpumedaHue 1 — Cunbl, ckpennswLMe rpynny B 04HO Lenoe, — cnabble cunbl, HanpuMep cunbl BaH-fep-
BaanbCoBOro B3anMOAENCTBIUS, U NPOCTO YacTULibl, PU3NYECKN NEPENNETEHHBIE APYT C APYTOM.

M puMmedaHNne 2 — AFJ'IOMepaTI:I TaKkkKe Ha3blBakoT BTOPUYHBIMW HYacTulaMK, a UX UCXogHble cOocCTaBnsAloLlue
Ha3blBakOT NepBUYHBIMKU YacTUlaMu.

3.2 arperart (aggregate): Yactuua, cocrosiasi U3 COBOKYMHOCTU YaCTUL, CKPENSIEHHbIX CUMbHBIMW CBSI-
3AIMU, UMK U3 CNNAaBMEHHbIX YacTul, 06LLas BHELUHAS MOBEPXHOCTL KOTOPOW MOXET ObITb 3HAYUTENBHO MEHb-
Lue CyMMbl pacHeTHOWM NOBEPXHOCTU OTAENbHbLIX €€ KOMMOHEHTOB.

MpuMmedaHue 1 — Cunbl, ckpennawLlue arperat BMECTe, — CUMbHbIE B3aUMOAEACTBUSA, HAaNpUMep KoBarneHT-
Hble CBA3M UNK Te, KOTopble 06pasytoTes B pesynsTarte CrekaHWs Ui CroXHOR hU3n4eckon 3anyTaHHOCTMW.

M puMmedaHwmne 2 — ArperaTbl TaKkKe HadblBakOT BTOPUYHBIMKW YacTULaMU, a UX UCXOAHble COCTaBnAlolWmMe Ha-
3bIBAKOT NepBUYHBLIMU YacTuULaMN.

3.3 6a3oBble HAHOMOPOLLKKN 3HEProHachIWeHHbIX MaTepuanos (basic nano-powder of energy satu-
rated materials): NpeacraBUTenNbHbIE HAHONOPOLLKN SHEPrOHACHILLEHHbLIX MaTepMarnoB, TEXHONOMMN CO3aaHnsA
KOTOpbIX B HacTosLLee BpeMs Haubonee OCBOEHbI, NPUHATbLIE 32 OCHOBY ANA pacnpoCTpaHeHus Ha apyrue
HAHOMOPOLLKN SHEPrOHACHILLEHHbIX MaTEpPManoB..

3.4 moHoTtonnuBo (monofuel): Tonnueo, coaepxKaLlee B CBOEM COCTaBE OHOBPEMEHHO ropioyee U
OKUCNUTEnNb.

3.5 HaHomacwTab (nanoscale): Paamep auanazoHa npubnuamtensHo 0T 1 HM Ao 100 HM.

MpumeyaHune 1 — BepxHuit npegen aToro guanasoHa NPUHATO cHUTaTb NPUONU3UTENbHBIM, T. K. B OCHOBHOM
YHUKanbHble CBONCTBA HAHOOOBLEKTOB 3@ HUM He NPOSIBMSAOTCS.

MpumeyaHune 2 —HwKHUIA Npefen B 3TOM onpegernenun (NpubnuautensHo 1 HM) BBeeH 4NA TOro, YTobkl Uc-
KITHO4UTb U3 PACCMOTPEHUSA B Ka4eCTBE HAHOOBBEKTOB MU 31IeMEeHTOB HAHOCTPYKTYpP OTAEemNbHbIe aToMbl UNnu HeGonblune
rpynmnsl aTOMOB.

MpumedyaHune 3 — HaHomaclwTabHbIl — HaxoAsALWMiAcs B Npefenax HaHomacluTaba.
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3.6 HaHoo6BekT (nano-object): Marepuan ¢ ofgHUM, ABYMSA UNKU TPEMSI USMEPEHUSIMU BHELLHUX pa3-
MepoB B HaHOMacLTabe.

NMpuMeyaHune— [aHHbIA TEPMUH pacnpoCTpaHAETCSA Ha BCe JUCKPETHbIE 06beKTH HaHoMacwWwTaba.

3.7 nanonopouwok (nano-powder): TBepablii AMCNEPCHbIA MaTepuan UCKYCCTBEHHOro NPOUCXOXAEHUS,
coaepXalmin HaHo4acTULUbl M 0braaaloLmi KAYEeCTBEHHO HOBbIMUM CBOMCTBAMU, (DYHKUMOHAMNBbHLIMU U 9KC-
nnyatayMoHHbIMU XapakTePUCTUKAMM.

3.8 HaHOMOPOWKKN 3HEProHacbIWeHHbIX MaTepuanoB (nano-powders of energy saturated materials):
HaHonopoLuku, cogepkalue 4acTuLbl 3HEProHaChILLEHHbIX MaTepuarnos, MeLWme NPUHLUNUANLHO HOBbIE
Ka4eCcTBa U NO3BOMNAIOLUME OCYLLECTBIATL UX MHTETPALUIO B MOMHOLIEHHO (hYHKLMOHUPYIOLME CUCTEMbI 60nb-
wero Macwraba.

3.9 nanovactuua (nanoparticle): Yacruua Bewecrtsa ¢ HAHOMACLLTAOHbIMU BHELUHUMUW pa3mepamMm BO
BCEX TPEX U3MEPEHUAX.

3.10 yacTuua (particle): Menb4aniuasa yacTtuua BeLecTsa ¢ onpegeneHHbiMu Usn4eckuMm rpaHnuLamMu.

3.11 aHeproHacbiuweHHble MaTepuansbl (energy saturated materials): MICTOUHUKN KOHLUEHTPUPOBAHHON
QHEprum, BbIAENSAIOWENCH B PEXUME YNPaBsSeMoro ropeHnsa u/unu B3pbia (A€TOHaLUUK).

4 Obwme TexHuyeckue TpedoBaHunA

4.1 O6wue nonoxeHusa

HaHonopolku 3HeproHacbILWeHHbIX MaTepuanos (ganee — HOM) cneayeTt uarotaBnueatb B COOTBET-
cTBUM C TpeBOBAHMAMM HACTOALLETO CTAHAAPTA MO TEXHONOTMYECKUM pernaMmeHTaMm, yTBEPXXAEHHbIM B yCTa-
HOBIIEHHOM NnopsiAkKe.

Mpu 13roToBNEeHUN BLIAENAIOT paA oOLWMX TpeGoBaHUI, KOTOPbIE SABRSIOTCS XapakTepHbIMKU ANA BCEX
METOAO0B Nony4yeHus HOM n oTAUYAIOT MX OT METOAOB NOSYYEHUS OObIYHBIX MOPOLLKOB:

- BbICOKas CKOPOCTb 06pa30BaHnsi LIEHTPOB 3apOXKAEHUS YacTuL;

- Manasi CKopoCTb pocTa YacTul,

- HaMBonbLUKIF pazMep nony4vaemblix Yactuu He Gonee 100 HMm,

- Y3KMIA AnanasoH pacnpeaeneHns 4yactul no pasmepam,

- CTabWNbHOCTb MONyYeHUsi YacTUL 3aJaHHOTO pasMepHOro AUanasoHa,

- BOCMIPOM3BOAUMOCTb XMMUYECKOTO M (ha30BOro CocTaBa YacTul,

- NOBbILLEHHbIE TPEBOBaAHMSA K KOHTPOSIO M YNPaBNEHMIO NapaMeTpaMu NpoLecca NoNy4YeHus, B TOM YNC-
e cBsi3aHHble C MMPOMOPHOCTLI0O HOM.

OCHOBHbIMK MeTogaMu nonyveHuss HOM sapnsatorcs:

- XMMUYECKME;

- usnyeckue;

- MeéXaHn4yeckue;

- KOMNNEKCHbIE.

4.2 OCHOBHbIE NMoKa3arTesnu

o Pu3nKo-xMMM4ECKMM NOKa3aTensAM HaHOMOPOLLKW XapaKTepusyloT:

- CPEAHUM pa3mMepoM YacTul U pacnpeaeneHnemM Yactuy no pasmepam;

- CPEAHUM pa3mMepoM KPUCTaMMUTOB WU pacnpeaeneHnemM KpucTannuTos no pasmepam;
- CTEMEHbIO arnoMepaumm YacTuL;

- YAErnbHOW NNoLaablo NOBEPXHOCTH;

- XMMU4Y€CKMM COCTaBOM 00bEMAa YacTuL;

- COCTaBOM MO CEYEHUIO YacTUL, AN YacTuL HEOAHOPOAHOIO COCTaBa TUMa «a4po — 0Bonoykay;
- Mmopdhonorunen 4actuu;

- XMAMUYECKMM COCTaBOM NMOBEPXHOCTH;

- KPUCTaNNMUYEeCKOoW CTPYKTYPON HaHOYacTuL;

- NMMPOMOPHOCTLIO;

- COAEepXaHMeM Brnaru u apyrux agcopbaros;

- CbINYYECTbIO (TEKYYECTDLIO);

- HaCbIMHOW NNOTHOCTLIO;

- LBETOM.
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TpeboBaHUA U HOPMbI, NpeabABRSEMbIE K (PUSUKO-XUMUYECKUM NOKA3aTeENsM HAHOMOPOLLKOB, onpeze-
NAKTCA UX TUNAaMK U COCTaBaMu.

OObLwert 0co6eHHOCTbI0 HaHovacTuy HOM, nonyyeHHbiX NoGbiM METOAOM, SIBIISIETCS1 UX CMOCOBGHOCTbL
K 06beAMHEHUIO B arperartbl U arnoMepartbl. B pesynsrate He06X0AMMO YUMUTbLIBATb HE TOMLKO pasMepsbl OT-
AenbHbIX HAHOYACTUL, HO U pa3mepbl UX 00bEANHEHUN, KOTOPLIE TaKXKe BKIMIOYAIOT B OCHOBHBIE NMOKa3aTenu.

TpeboBaHUsA U HOPMbI, NpeabaBnAeMble K PU3NKO-XMMUYeckum nokasarensiMm 6asoebix HOM, ykasaHbl

B Tabnuue 1.

Tabnuya 1— TpeboBaHUA M HOPMBI K (PUIUKO-XUMUYECKUM NokasaTenam 6azoBbix HOM

HaumeHoBaHWe nokasaTens

Hopma noKazsaTenAa

MeToa ucnbiTaHnsa

HeopraqueCKme roprovne HaHONOPOLUKKU

HaHonopotuok Gopa

BEPXHOCTY, M2/T, He MeHee

1 BHewHunidi BUg, opma MopoloKk YepHoro ugeTa 6e3 BMAUMBIX BusyanbHbIA, SnNeKTpoHHas Mu-
1 cpefHuWii pasaMep YacTuy VHOPOAHBIX BKIKOMEHMWA, c YacTuuamu cde- | Kpockonus
pudeckoit popMbl paaMepom He Gonee 80 HM.
[HonyckaeTcs NpucyTCTBUE arriomepaToB pas-
MepoM 4o 1 MKM B konu4yecTse He 6onee 15 %
2 CopepxaHune obuero 99,0 TuTpomeTpuyecknin
6opa, % Macc., He MeHee
3 YaenbHasa nnowjagb no- 25—30 Mo MOCT 23401

HaHOﬂOpOLLIOK alrlrtOMUHNA

1 BHewHuniA Bug, copma
1 cpefHuWiA pasmep YacTuy

MopoLLok oT ceporo A0 TEMHO-CEPOro Lise-
Ta 6e3 BMAUMBIX BKITOMEHWiA, C pasMepoMm Ya-
ctuL He Sonee 100 HM

BuayanbHbIR,
Kpockonus

ANEKTPOHHaAA MU-

2 CopepxaHune aKkTUBHO-
ro arntoMUHUA, % Macc., He
MeHee

85,0

Pa3snoxeHne HaBecku nNopoLlka
20 %-HblM pacTBOPOM TUAPOOKUCU
HaTpUA U ra3oBONIOMETPUYECKOE U3-
MepeHue BblAenmnBLLErocsl BOROPoAa

3 YgeneHas nnowagb no-
BEPXHOCTH, M2/r, He MeHee

5—15

Mo FOCT 23401

HaHOI'IOpOLIJOK nanbMUTUPOBAHHOIO antOMUHUA

1 BHewnuit Bug, cdopma
1 CpeAHWiA pasMep vacTuy

Mopollok ceporo LBeTa, CUNBLHO arnomMe-
pupoBaH. CpegHuit apudMeTUHECKUin pasmep
vactuy, 113 HM.

CopaepxaHue:

- NanbMUTUHOBOW KMCNOTbl 8 % — 10 %, He
6onee;

- okcuaa antoMuHua 5 % — 7 %, He Gonee

BusyasnbHblil, SNEKTPOHHaAa Mu-
KpocKonus

2 CofepxaHue aKTMBHO-
ro anwMuHuA, % macc., He
MeHee

85—87

PasnoxeHne HaBecku MOpPOLLIKa
20 %-HblM pacTBOPOM TMAPOOKUCU
HaTpUsl U ra3oBONIOMETPUYECKOE U3-
MepeHu1e BbieNnnBLLErocs BOROPOAa

3 YgenbHasa nrowagb no-
BEPXHOCTHU, M2/I, He MeHee

10—15

Mo FOCT 23401

OpraHuyeckue roptodue HaHOMopoLLKMN

HaHonopolwok rekcoreHa

1 BHewHuit Bua, cdopma
N CpeAHWiA pasMep vacTuy

HacbIinHOI NOpOLLOK € YacTuyammn pasme-
pom nopsigka 20 HM

MpocBevnBalOLan 3MeKTPOHHas
MUKPOCKOMUSA
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HaumeHoBaHWe nokasaTens

Hopma nokasaTens

MeTog ucnbitaHna

TOB, HM, He Bonee

2 CopepxaHue rekcore- 100 PeHTreHorpamma,
Ha, % WMK-cnekTpockonua
3 OuameTp  Kpuctannu- 35 Pac4eTHbI No nokasaTernio yLiu-

peHuna nukos

Okuenutenu

HaHOI'IOpOLIJOK HUTpaTa aMMOHUA

1 BHewHuWiA BUA, cdopma HaceinHo# MopoLloK ¢ YacTulamn pasme- MpoceeyvBaoWan aNeKTpoHHas

1 cpefHUiA pazMep YacTuy poM rnopsigka 50 HM MUWKpOCKONUs
2 CopepxaHue HuTpara 100 PeHTreHorpamma,
aMMOHUS, % MK-cnekTpockonus
3 OuameTp  Kpuctannu- 55 PacyeTHbIi No nokasaTento yLiun-

TOB, HM, He Bonee peHUs MUKoB

4.3 YnakoBka

4.3.1 Heopranuyeckue roptoume HOM

HaHonopowwok 6opa ynakoBbIBalOT B ABOMHbLIE MONMMSTUINIEHOBLIE NAKETHI, NPEABAPUTENBHO NPOAYTbIE
aproHoOM, KOTOPbIE MOMELLAIOT B CTalNbHbI€ EMKOCTU B COOTBETCTBUM C HOPMATUBHBIMU AOKYMEHTaMM, YTBEPXK-
[JEeHHbIMW B YCTAHOBMEHHOM MOPSAKE, UMN B NONMUITUNEHOBLIE KAHUCTPbI U OaHKU aHANOrMYHON €MKOCTHU, U3-
rotoBneHHble no FOCT 33756, auameTpom ropnoBuHbl He meHee 190 MM n 06bemom o1 3 Ao 10 n, npoayTbie
aproHoM.

CTanbHble UNKU NONU3TUNIEHOBbLIE EMKOCTU SAABMSIIOTCA TPAHCNOPTHOMN Tapou.

HaHonopoLwok anioMUHUS B NACCUBUPYIOLLEM PacTBOpPUTENE YNAKOBLIBAKOT B ABOWMHbIE MOMMMITUIEHO-
Bble MakeTbl 06bemom Ao 10 n, NnpeaBapuTENbHO 3anOfHEHHbIE aproHOM ANs yaaneHusi Bo3ayxa. MakeTobl
TLATENbLHO 3aneyaTbiBaloT U NOMELLAIOT B XXECTKYIO Tapy.

HaHonopoLwok NanbMMTUPOBAHHOTO aniOMUHUA YNAaKOBLIBAIOT B [BOMHbLIE NOSIMSTUIIEHOBLIE NAKETHI
npoussoauTens. Makerbl TLWATENLHO 3ane4aTbiBaloOT U NOMELLAIOT B XKECTKYIO Tapy (MeTannuveckue kopoba ¢
YNNOTHUTENBHBLIMU KPbILLKaMK), NPEAHA3HAYEHHYIO ANA AanbHelLwen TPaHCNOPTUPOBKK.

Hanonopowuku aniomuuna no FOCT 19433 knaccudmumpylotcs kak nogknaccl 4.1 n 4.2 onacHbIX rpy30B.

4.3.2 OpraHuyeckue roptoune HOM

HaHonopowoK rekcoreHa XpaHWTCA B COOTBETCTBUM C HOPMaMM, YCTAHOBMEHHbIMU ANSA XPaHEHUs
B3pbiB4aTbix Bewects no MOCT 19433, noaknacc 1.1.

4.3.3 HOM okucnurenu

HaHonopolok HUTpaTa aMMOHUSA XPaHUTCA B COOTBETCTBMM C HOPMaMM XPaHEHUSI OKMCHAIOLUX Be-
wects no NOCT 19433, nogknacc 5.1.

4.4 MapkupoBka

4.4.1 MapkupoBka AomkHa coaepxatb:

- 3Hak onacHoctu no NOCT 19433;

- YCINOBHbI HOMEpP B PaBHOCTOPOHHEM TpeyronbHuke. Pasmep CTOPOH TPeyronbHWKa B 3aBUCUMOCTH OT
raGapuTa rpy3oBoro mecra Moxert 6biTb 50, 80 unu 150 mm;

- MaHUNYNSAUMOHHLIN 3HaK no MOCT 14192, ecnu 310 NpeayCMOTPEHO HOPMAaTUBHON AOKYMeHTauuen
(HJ) Ha KOHKPETHbIN B NPOAYKUMUN.

4.4.2 MapKupOBKy, yka3aHHYI0 B 4.4.1, HAHOCAT:

- Ha GOKOBYIO M TOPLIOBYIO CTEHKM rpy30BOro mMecrta. Ecnu Ha GOKOBON M TOPLIOBOW CTEHKaX He npea-
CTaBnSAETCSl BO3MOXHbIM pa3MecTuTb MapKUpPOBKY, TO €€ JOMYyCKaeTCA HaHOCUTb Ha KpbiLLKke. B aTom crnyyae B
ABEPHOM NMpOeMe BaroHa BbIBELUMBALOT TabnuMuy ¢ MapkupoBKoii no 4.4.1;

- Ha peLueTyaToi UMNMHAPUYECKON Tape MapKMPOBKY HAHOCAT Ha CBOGOAHOE OT MapKUPOBKU AHO.

- ANSi rpy30B, YNakoBaHHbLIX B PYTNAPLI U YNOXEHHbLIX HA NOAAOHbI, 3HaK 0NacHOCTH 1 YCIOBHBIA HOMep
HaHOCAT Ha PYTNAPbI, 8 MAHUNYNSAUMOHHBLIA 3HAK — HA NOAAOHbI.
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4.4.3 [Oonyckaerca Ha 3HaKe ONACHOCTM, HAHOCMMOM Ha MamnorabapuTHYI0 ynakoBKY, NMPWUBOAUTH
Hagnuch «B3pbiB.».

Ha kaxxaylo ynakoBoUvHyI0 eanHuLy (NONMSTUNEHOBYIO BaHKy, CTanbHYI0 €MKOCTb) HAKNEeUBaIoT 3TUKETKY
C yKa3aHueM:

- HAUMEHOBAHUA NPEANPUATUS-UITOTOBUTENS UM €r0 TOBAPHOIO 3HAKA;

- HAUMEHOBAaHUA NPOAYKLUUM;

- 0603Ha4YeHNA HOPMATUBHOW AOKYMEHTaLUK;

- HOmMepa MecTa;

- HOMEpa napTuu;

- MacCbl HETTO OAHOrO0 MECTa, Kr;

- Maccbl OPYTTO OQHOIO MeCTa, Kr;

- AaTbl U3rOTOBNEHUS;

- FAPAHTUIHHOTO CPOKA XPAHEHUS;

- IOPUANYECKOTO aapeca NpeanpPUATUS-U3rOTOBUTENS;

- MaHUNyNAUMOHHbIe 3Haku No MOCT 14192: «epmeTudHas ynakoBkay, «bepeyb OT CONHEYHbIX nyyen»,
«bepeyb 0T n3nyyeHusny, «bepeyb OT HarpeBax» u npegynpeauTensHoi Hagnucu «He Gpocartby.

4.5 TpeGoBaHua 6e3onacHOCTH

4.5.1 TpeGoBaHua 6e30NacCHOCTU Npu padboTe ¢ HeopraHmyeckumm roprounmmu HOM

HaHonopoLuok 60opa BbI3bIBAET pasapaXxeHue Criu3ucTbiX 060MoYeK rnas, Hoca U BEpXHUX AblXaTemnbHbIX
nyTen.

A3p030nn HaHonopoLka 6opa — nNpeumyLLUeCcTBEHHO (huBPOreHHOro AenCTBUS.

Hanonopowwok 6opa no cTeneHn BO3AEWCTBUSI HA OPraHN3M YENnoBEKa OTHOCUTCS K Knaccy onacHoctu
(BewecTBa ymepeHHo onacHblie) B cootseTcTBum ¢ FOCT 12.1.007.

MNpeaeneHO AonycTMMasa KOHUEHTpauus B BO3ayxe Npou3BOACTBEHHbIX nomMeweHuin no NOCT 12.1.005
cocrtasnset 4 mr/m°.

Mpu ANUTENBLHOM BALIXaHWUK NOPAaXAEeT ferkue, Npyu NonagaHumu Ha KOXXy BbI3bIBAET AEePMaTUThI.

HaHonopoLuok 6opa B3pbIBONOXapOONaceH.

TemnepaTtypa camOBOCMNaMEHEHNUs aspo30na HaHonopowka 6opa B Bo3ayxe nnioc 470 °C. HuxHun
KOHLIEHTPALMOHHbLIN Npegen BocnnameHeHuss — 40 r/m3. B cootsetctBun ¢ MOCT 12.1.007 nomeLieHus, B
KOTOPbIX NPOBOAATCA paboTbl C HAHOMOPOLUKOM Bopa, OTHOCATCA K KaTeropum «by».

HaHoNopOoLIOK anioOMUHUA BbI3bIBAET pasfpakeHue CrmsncTbix 0605o4veKk rnas, Hoca U BEPXHUX Abl-
XaTeneHbIX NyTeid. HaHOMOPOLLOK aniOMUHUA TOpKoY, U Ha BO3AYyXE NPOUCXOAMT €ro CamoBOCNNaMEHEHMUE
(NMPOCHOPHOCTD).

Ons o6ecneyeHus 6€30MacHOr0 XpaHeHUsi HAHOMOPOLLOK anNiOMUHUA NACCUBUPYIOT HedpacoMm C2 unu
rentTaHomMm no MOCT 25828 B konu4yectee oT 30 % 4o 100 % macchl nopowuka. NOTOBbIN NPOAYKT CneayeT xpa-
HWTE B NMOTHO 3aKPLITON Tape.

HaHOnopoLUOK antoMUHUS NO CTENEHN BO3AENCTBUS HA opraHn3m Yenoseka no MOCT 12.1.007 oTHoCAT
K Kraccy onacHocty lll. MpeaenbHO gonyctumMas KOHLUEHTpPAUMA B BO3ayxXe NPOU3BOACTBEHHbLIX NOMELLEHUN
cocrapnsiet 2 Mr/m3. Mpu ANUTENbHOM BAbIXaHUN AWUCTEPCHBI HAHONOPOLLIOK aNOMUHNA NOPaXKaeT nerkue,
BbI3blBaSA artoMMHO3, NPW NOMNaaaHMK Ha KOXKy Bbi3biBaeT AepMaTtuthbl. B cooteetcteun ¢ FOCT 12.1.007 nome-
LLEHKSA, B KOTOPbIX MPOBOAATCS paboTbl C AMCNEPCHBIM HAHOMOPOLLUKOM aftOMUHUA, OTHOCAT K KaTeropum «b».

4.5.2 Tpe6oBaHusa 6es3onacHocTu Nnpu pacorte ¢ HOM okucnurenaMmn u OPraHNYECKMMM roprYUMHn

Mpu pabote ¢ HOM okucnUTENSAMM U OPraHU4ECKMMU roplodumm codnogatot TpeGosanus MOCT 19433
¥ NPOBOAAT NPOBEPKY HA COBMECTUMOCTb KOMMOHEHTOB.

4.5.3 O6wume Tpe6oBaHusA Ge3onacHocTu npu padore ¢ HOM

Bce pabothbl, cBsizaHHble ¢ HOM, A0nXHbI NPOBOAUTLCSA B COOTBETCTBUU C TpeBOBaAHMAMU AENCTBYIOLLUX
npasun NPeANpPUATUA, NpaBun aKCNyaTauumu NPOM3BOACTB, NPaBUI 3aLUUThLI OT CTaTUYECKOro NeKTpu4ecTea
B NPOU3BOACTBAX OTPACSU, YTBEPXAEHHbIX B YCTAHOBIIEHHOM NMOpSAAKE, a Takke MHCTPYKUUIA NO OXpaHe Tpyaa
ans paboTHMKOB Npocheccuii, cBsisaHHbIX C pa3paboTkoi u npousBoacTBom HOM.

Mpon3BOACTBEHHBLIE NOMELLEHUS ANSI U3TOTOBIEHUS] HAHOMOPLLKOB AOMXKHbI 6bITb 060pya0BaHbI 06LLE-
OBMEHHOM MPUTOUHO-BLITSDKHOW BEHTUNSILMEN; JOMKHBLI cobnioaatbe TpeboBaHuA, yTBepXXaeHHble B yCcTa-
HOBEHHOM NOpsAAKe, COOTBETCTBYIOLLME TMTMEHNYECKUM TPeBOBaHMSAM K OpraHM3auun TEXHONMOMMYECKUX Npo-
6
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ueccoB no MOCT P UCO 14644-6, npon3BoaCTBEHHOMY 0D0PYAOBaHUIO U PaBoYEMY UHCTPYMEHTY; AOSDKHbI
cobnionatbca TpeboBaHua noxapHoii 6e30nacHOCTU, MOMELLEHUS AOMKHbLI ObITb 06ecneyeHbl cpeacTsamm
noxapotywenua no NOCT 12.2.047.

[ns kaxaoro paGoTHUKa, CBA3aHHOTO ¢ paspaboTkoii n npoussoacTBoM HOM, A0MmkHbI BbITL NPeaycmo-
TPEHbI crieaylowme cpeacTBa UHAMBUAYANbHON 3aLUUTDI:

- KOCTIOM Xnon4yaToOyMakHbIi, KypTka Ha yTennsiowlei npoknagke no MOCT 1126;

- bpeseHToBbIE pykaBuLbl no FOCT 12.4.010;

- pe3nHoBble nepyatku no MOCT 20010;

- xnon4atobymaxHsie nepyatkm no NOCT 12.4.183 u MOCT 5007;

- 6oTUHKK HA KoXaHoW nogowBe no NOCT 28507 u NOCT 12.4.137,

- NpPOTUBOA3PO30MbHbIN pecnupartop no NMOCT 12.4.296;

- npotusoras no MOCT 12.4.041;

- 3awmTHaa macka no NOCT 12.4.041 unu wutok no NOCT 12.4.023.

4.6 TpeGoBaHusA OxpaHbl OKpyXarowen cpeabl

OxpaHy oKkpy>atoLien cpeabl 06ecneunBaloT repMeTusaumen TEXHONOrMYeckoro 060py0BaHus.

lasoBble BLIOPOCH! U XXMAKUE CTOKM NPU NPOU3BOACTBE HAHOMOPOLLKOB OTCYTCTBYIOT.

OTX0Abl NPOM3BOACTBA YTUMM3UPYIOT B COOTBETCTBUM C TPEOOBAHMAMM, YTBEPKAEHHLIMU B YCTAHOB-
TNEeHHOM nopaake, COOTBETCTBYIOLMMU TMIUEHUYECKUM TPeBOBaHUAM K Pa3MELLIEHMIO U 00E3BPEXUBAHMIO OT-
XOAO0B NPOM3BOACTBA U NOTPeBNEeHUsA.

5 Metoabl ucnbITaHUN

MeToabl McnbiTaHUit AOMKHLI onpeaensaTb cootBercTBue HOM TpeboBaHusim U HOpMam, npeabsBnsae-
MbIM K UX (PU3UKO-XMMUYECKUM NoKasaTensm:

- BHELWHWUM BUA, chopma u pasmep yactuy HOM;

- COAEPXKaHUSI YACTOrO (aKTUBHOTO) BewlecTea B HOM;

- yAenbHOI NOBEPXHOCTY BELECTBa, M2/r (QUamMeTp KpUCTanmnuToB).

Y HOM cywectByeT ocobas cneyuduka, KoTopas 3akniovaeTcs B npeabaBNeHUM NoBbiLLEHHbIX Tpebo-
BaHWI K paspeLuaioLleii cnocobHOCTU METOA0B, @ UMEHHO: AOIDKHA ObITb NPEeAYCMOTPEHA BO3MOXHOCTb UC-
cnefoBaTb y4acCTKU NOBEPXHOCTM 0Opa3suos pasMepamu meHee 100 HM. Takke cneuuduka, 3aKnioyaLLascs
B HanW4mu usbbITOYHON KOHLEHTPUPOBAHHOW SHEPrMMU, KOTOpAasi MOXET MPUBECTU K BO3TOPAHUIO U B3pbIBY
06pasLoB, NpeabABNSIET NOBbILUEHHbIE TPEOOBAHUS K 6E30MAaCHOCTN UCTIbITAHUN.

Bblgensat pag MEeToaoB CTPYKTYPHOTO M XMMMYECKOTO aHamnu3a, NMPUMEHEHUEe KOTOPbIX NO3BONSAeT
y4YecTb CneLnguKy HaHONOPOLLKOB.

MeToabl onpeseneHns 0OCHOBHbIX PU3UKO-XUMUYECKUX nokasarenen HOM ykasaHbl B 5.1, 5.2 1 5.3.

5.1 OnpeperneHue pasMmepa 4acTul U COCTOAHMA noBepxHocTU HOM

MeToauka uccnegoBaHUss HAHONOPOLLKOB 3aKfO4aeTcsl B BU3yanbHOM u dhoTorpaduyeckom uccneno-
BaHWW Ha 3MNEeKTPOHHOM MUKPOCKONe. PacTpoBoOi 3rMeKTPOHHOW MUKPOCKONUEN ONPEeaensioT pasMepbl 4acTuy,
B npegenax ot 10 mm go 10 HMm. Ana onpegenenua pasMmepa 4yactuy meHblue 10 HM UCnonNb3yT METOA NPO-
CBEeYMnBaloLLEN SNEKTPOHHOW MUKPOCKOMNUW MMM aTOMHO-CUIOBON MUKPOCKOMNUN.

Ans npepoTtepalueHus adpdekTa noa3apsaaky B CneuuarnbHbIX HANbIUTENbHbIX YCTaHOBKAX HA HAHONO-
POLLIOK MOXET BbITb HAaHECEH TOHKMIA CNoW npoBoasLlero metanna (Au, Pt).

5.2 OnpepeneHune coaepxaHua Y4cToro (akTuBHoro) sBeuwecTsa B HOM

5.2.1 HOM HeopraHuyeckue roprovyme

5.2.1.1 HaHonopowok 6opa

MeToaom onpeageneHus maccoBon Aonu 6opa B HaHODOPE ABNAETCA TUTPOMETPUYECKUIA METOA.

Meroa TUTPOMETPUYECKOTO U3MEPEHMS OCHOBAH Ha OKUCNEHUn Gopa a3oTHOW KMCNOTOI 10 obpa3oBa-
HUS BOPHOM KUCNOTbI, KOTOPYIO BLIABNAOT TUTpoBaHmem 0,1 H pacTBOpoOM rmapooKucu HaTpusi B NPUCYTCTBUM
MaHHUTa ¢ peHoNdTanenHoM MHANKATOPOM. 3arpsi3HAIOLLME NPUMECU AOSMKHbI OTCYTCTBOBATb.
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Maccosyto gonio 6opa X, %, BbIMUCAAIOT N0 chopMyne

V-0,001082- 250

X= M-50

100, M

roe V — obwem 0,1 H pacTesopa ruapookucu HaTpus, NOLLEALUMIA HA TUTPOBAHUE, MIT;
0,001082 — konuuecrtBo 6opa, cootBercTBylowee 1 mn 0,1 H pacrtBopa ruApOOKMCY HATpuA, T;
250 — 06beM, B KOTOPOM paCcTBOPEHA HAaBECKa UCMLITYEMOTO NPOAYKTA, MS;
50 — 06beM ucnbITyeMoro pacTeopa, B3ATbli AN TUTPOBAHUSA, MIT;
M — HaBecka ucnbITyeMoro npoaykTa, r.
3a pesynbTar U3MepeHuss NPUHUMAIOT cpeaHee apudMeTUUYeckoe pesynsbTaTtoB ABYX NapannenbHbIX
HabnogeHuin, pacxoxaeHne mexay KoTopbiMM He A0ImkHO npeBbiwaTtbk 0,1 % oTHocuTenbHO GonbLuero 3Ha-
YeHus. [loBepuTenbHbIE TPaHULbl CyMMAPHONW NOrPELUHOCTU pedynbrara aHanusa cocraensiot + 0,55 % npu
A0oBepuUTENbLHON BEposTHOCTM P = 0,95 B cooTBeTcTBUM C TpebosaHusmmu MOCT P 50.2.038.
5.2.1.2 HaHONOpOLUOK aniOMUHUA
MeToa onpeaeneHusa cogepxaHwus akTUBHOrO anioMUHUS B NOMYYEHHOM AMCNEPCHOM HAHOMOPOLLKE
anioMUHUA OCHOBAH HA pasnoXeHun Hasecku nopoluka (okono 0,2 r) pactBopoM 20 %-HOW rMApPOOKUCU Ha-
TPUA U ra3oBoNItOMETPUYECKOM U3MEPEeHNN BblAENUBLLEToCA Npu 3TOM BOAOPOAA B KONUYECTBE, 3KBUBANEHT-
HOM codep>KaHUIO akKTUBHOIO anioMUHUA.
MaccoByto 40MnI0 aKTUBHOTO anioMUHKUA X, %, BbIMUCASIOT NO hopmyne

(P—P,)K - 0,000216 - V
X = (273 + )M ’ )

rae P — atmocdepHoe AaBneHue, Mm. pr. CT.;
P1 — yNpyroctb BOASAHbLIX NAPOB HA4 AUCTUINIMPOBAHHOW BOAOW NPU AaHHbIX TEMNeparype u Aasne-
HUW, MM. PT. CT.;
K — nonpasoyHbli K0 uuneHT Ansa nepesoaa aasnexus B Na, paseH 33,32;
0,000216 — KoadhpuuMeHT nepecyeTa BOAOPOAA HA aNIOMUHMNIA;
V — o6bem BbiAENUBLLETOCA BOAOPOAA, MM;
T — Temnepatypa oxnaxaatoLLen Boabl B MOMEHT 3amepa, °C;
M — HaBecka aHanM3upyemoro nopoLuka, r.
3a pesynbrar NPUHUMAIOT OKPYFNEHHOEe A0 NePBOro AECATUYHOIO 3HaKa cpeaHee apudmeTudeckoe 3Ha-
YeHue ABYX NocrneaoBaTenbHbIX ONPeAerieHnit, pacxoXaeHne Mexay KOTopbiMu He npesbiwaet 1 % oTHOCU-
TenbHO GonbLIero 3Ha4YeHUs.
5.2.2 HOM okucnurenu u opraHnveckue roproume
CoaepxaHue YNCTOro BELLECTBa ONPEAENAIOT METOAAMM CTPYKTYPHOTO U XMMUYECKOTO aHanusa uccne-
JYyEeMOro BELLeCTBa, B TOM Yncne:
a) CrnekTpanbHbIMW METOAaMMW, OCHOBAHHLIMW HA ANEKTPOHHOM 00nyYeHun, obnyyeHun hoToHamu u
MOHHOM 06nyyeHuu;
6) MeTogamu 3NEKTPOHHOW MUKPOCKOMUU: NPOCBEYUBAIOLLIMMU, PACTPOBLIMU (CKAHMPYIOLLUMU), SMUC-
CMOHHBIMU U OTpaXKaTeNbHbLIMK.

5.3 OnpeaeneHue yaenbHoW noBepxHoctn HOM

5.3.1 OnpeaeneHue yaenbHON NOBEPXHOCTU MeTarmnuyeckux HAM

YnenbHyto noBepxHocTb HOM onpeaensior no MOCT 23401.

5.3.2 OnpepneneHue yaenbHon nopepxHoctu HOM okucnurenen n OpraHMYeCKUX roproumnx

YaenbHyo noBepxHoCcTb HOM onpeaenstor KOCBEHHbIMM (PaCYETHLIMW) METOAAMU MO pe3ynbTaTtam Uc-
cnefosaHuii obpasua cnekTpansHbIMU METOAAaMU U METOAAMM AMNEKTPOHHOW MUKPOCKOMUM.

5.4 OGpaboTka pe3ynsraroB

3a pesynbraT uCMbITaHUA NPUHUMAIOT CpeaHeapudMeTUYecKoe Tpex onpeaenexuii. [lonyctumoe pac-
XOXOEHUe mexay Haubonee OTNUYaOLWMMUCA pesynkTaTamMu, NONy4YeHHbIMU OHUM ONEPaTOPOM NMPU O4UHA-
KOBbIX YCMOBUSIX UCMbITAHUI, HE JOJKHO OTnNMYaThea Gonee yem Ha 15 %.

8
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B npoTokone ucnbiTaHuii ykasbiBatoT:

- AaTy, HauMeHoBaHue BeLecTea U TY Ha NPOAYKLMIO, XUMUYECKYIO (DOPMYIY, HAaMMEHOBaHUE Npeanpu-
SATUSI-U3TOTOBUTENA U T. N.;

- maccy HOM Ha Bcex cTaausix UCNbITaHWIA;

- YCNOBUSA UCMLITAHMWIA;

- pe3ynbTaTbl UCMILITAHUIA HA BCEX CTaAUAX;

- knacc (nogknacc) u creneHb OnacHOCTHU.

5.5 TpeGoBaHua 6e3o0nacHOCTU NpPU NpoBeaeHUU ucnbitaHuin HOM

Mpu npoBegeHun ucnoitanmn HOM gormkHbl cobniogatbcsa 0bwme TpeboBaHua no Ge3onacHoOCTH npu
pabote ¢ HOM, npeabsasneHHoble B 4.5.

Kpome TOro:

- B NpoLecce NOAroTOBKM BELLECTBA U NPOBEAEHMSA UCNbITAHMI NPUMEHSIIOT CpeaCTBa MHAUBUAYANbHON
3awuThl, BbiOMpaemblie B COOTBETCTBUU CO CBOMCTBAMU UCCNEAYyEeMbIX BELLECTB, C 00A3aTeNnbHbIM MPUMEHE-
HUEM 3aLUUTHBIX O4KOB UMW 3aLUTHBLIX MacoK C NPO3PavHbIM 3KPaHOM;

- onepartop A0MmkeH ObITb OCTOPOXKEH NPW NPOBEAEHMMN UCMbITAHNI BO U3bexaHue B3pbiBa ra3oBo3aylu-
HOW cMecu, 0COBEHHO Ha nepBOW cTagumn MCnbITaHuin, Tak kak HOM obnagalor cnoCOBHOCTLIO MIHOBEHHO
BblAENATb 6onbLUME KONMYECTBA BOCMNAMEHSIOLLMXCS U B3PbIBOOMNACHbLIX ra3oB.;

- onepatop AOMKeH ObiTb 3aLUMLLIEH NPO3PaYHbIM 3aLUMTHLIM SKPaHOM;

- paboyee MecTO onepartopa AOMKHO COOTBETCTBOBaTb CAHMTAPHO-TMTMEHUYECKUM TpeboBaHMSAM No
MOCT 12.1.005.



FOCT P 54848—2011
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KnioyeBble crosa: HaHomacluTa®, HaHOYacTuLA, HAHOMOPOLLOK, METOA, NoKasaTenb, SHEProHAaChILLEHHbIN
marepman
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Pepaktop E.B. Hxoenesa
TexHu4yeckuii pegaktop B.H. [pycakosa
Koppektop M.U. MNepwura
KomneloTepHasa BepcTka f1.A. Kpyaoegol
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