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BBeneHue

PTyTe oTHOCUTCH K uncily Hambonee OnacHblX BELLECTB, 3arps3HSIoLnUX
npupoaHyo cpefy. bofblias 4vacTb PTYTU U3 aHTPOMOrEHHbIX WCTOYHWKOB
nocTynaer B MOPCKYI0 cpedy CO CTOYHbIMM BOAEBMW MPOMbILLIEHHbIX
npeanpusaTMn urm dvepesa atMocdpepy. B BogHoM cpepe prTyts BbICTpo M
MPakTM4eCcKn FONHOCTbI0 copbupyeTcst Ha KOMMOWAHBLIX W B3BELLEHHbIX
Yactnuax. Paktopbl, obycnaenueawlme apdeKTMBHOCTL CBA3LIBAHWA PTYTH B
OOHHBIX OTFIOXEHWSAX, pacrnonaralTes No 3Ha4YMMOCTU B CrieyiolleM NopsiaKe:
«CofepXaHue TyMycoBbiX BeLECTB, pa3Mepbl 4acTul, noHooOMeHHas
CNOCcoBHOCTb KAaTUOHOB, MIIOWaAb NOBEPXHOCTHN YacTuuy [1].

PaspaboTka HacTosillero pyKoBOASILLErOo AOKYMeHTa obycnosneHa
Heo6X0AMMOCTBI0 YCOBEPLLEHCTBOBaHNUSI HEKOTOPBIX CTaauid NpoBonoaroToBkY
N BBINOSIHEHNS U3MEPEHWUIA C LIEeNbi0 NOBbILLEHNUS OCTOBEPHOCTU NONyyaeMoi
nHcbopmarmu 06 YpoBHAX 3arpA3HEHHOCTY JOHHBIX OTITOXEHUIA PTYTbIO.

B ocHoBy HacTosllLeNn MeTOoAWKM MOMOXEH BbICOKOYYBCTBUTENbHLIA METOZ,
HennameHHoN aToMHO-abCoOPOLIMOHHON CNEKTPOMETPUN B PEXMME «XONOAHOTO

napay [2].
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PYKOBOAAWMNN OOKYMEHT

MACCOBASA oNnsA PTYTU B JOHHbIX OTNOXEHUAX
MeToamuka usmepeH1Min METOAOM aTOMHO-a6CcopGLIMOHHON
crneKkTpomMeTpumn

Hata Beeaenus — 2014-07-01

1 O6nactb NnpUMeHeHUs

1.1 Hacrosumii pykoBOOAWMIA [OOKYMEHT YyCTaHaBnuBaeT MEeTOOUKY
U3MepeHuil MaccoBon JOnWM pPTyTU B npobax [AOHHBLIX OTHOXeHWn (nanee —
npoba) B amanasoHe ot 0,05 no 8 mr/kr meTogom atomHo-abecopbuyoHHo
CMEKTPOMETPUU B PEXUME «XONOGHOIO napay.

1.2 HacrosuwwniA  pykoBOAAWMA  AOKYMEHT  npejHasHadyeH  ans
MCNonb3oBaHust B rabopaTtopusix, BbINOMHAKWMX U3MepeHus B obnactu

MOHUTOPUHIa 3arpAsHerRna Opr)KaI-OLLleVI cpenbl.
2 HopmaTuBHbI€ CCbINKN

B HacTosiweMm pykoBoAsileM [OKYMEHTE WCrOoNb30BaHbl CCbiIKM  Ha
criefyowme HOpMaTVBHbIE JOKYMEHTI:
rOCT 12.1.004-91 CCBT. [oxapHas ©GesonacHoctb. Obuue
TpeboBaHusA
FOCT 12.1.007-76 CCBT. BpegHble Bewectea. Knaccudukauma un
obwme TpeboBaHus 6e3onacHOCTU
MOCT P 12.1.019-2009 CCBT. O3nekrpobesonacHocTb. Obuine
TpeboBaHus 1 HOMeHKNaTypa BUAOB 3aLUUThI
FOCT 12.4.009-83 CCBT. MoxapHas TexHuka AnNs 3awnuTbl OOGHLEKTOB.
OcHoBHble Buabl. PasmelueHne n obcnyxusaHne
MOCT 124.021-75 CCBT. Cucrembl BeHTUNsAUWOHHbIe. O6LMe

TpeboBaHust
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FOCT 17.1.5.05—-85 OxpaHa npupoasl. Muapocdepa. Obuwme tpebosanms k
oT60py Npo6 NOBEPXHOCTHLIX U MOPCKUX BOL, JbJa U aTMOCKhepHbIX OCaaKoB
MOCT P UCO 5725-(1-6)-2002 TouHOCTb (NpaBWUNBHOCTL W MpeLwu-
31I0HHOCTb) METO/IOB U PE3YNbTATOB M3MEPEHUii
PMIC 61-2010 TCW TMMokasatenn TO4HOCTH,
OHHOCTU METOAMK KONMYECTBEHHOIO XMMUYECKOro aHanusa. MeToab! oLeHKu
PMIT 76-2004 TI'CW. BHyTpeHHUN
KOSIMYECTBEHHOIO XMMUYECKOro aHanvaa

npaBunbLHOCTH, npeunsn-

KOHTPOIMb KadecTBa pe3ynbTaToB

Mpumevyaununs

1 Mpu nonb3oBaHuK HACTOSLLMM PYKOBOASLLMM AOKYMEHTOM LenecoobpasHo npoBepuTb
[EUCTBUE CCbINOYHbIX CTAHOAAPTOB MO  EXEerofHo uM3faBaeMomy WMHMOpMaLUOHHOMY
ykasatenio «HauuoHansHble CTaHaapTbi», OnyGNMKOBAHHOMY MO COCTOSIHWMIO Ha 1 siHBaps
TeKyilero roga.

2 Ecnu CCbINOYHbIA OOKYMEHT 3aMeHeH (M3MEHEH), TO Npu MOMb30BaHWN HACTOSLLUM
PYKOBOASALLMM AOKYMEHTOM chnefyeT pyKOBOACTBOBATbCH 33MEHEHHbIM (M3MEHEHHbLIM)
[OKYMEHTOM.

3 TpeboBaHusi K NOKasaTesiIsiMm TOYHOCTU U3MEepPeHU

MokasaTeny TOYHOCTUN U ee COCTaBISAWMX YCTaHOBIEHbI B COOTBETCTBUM C
FOCT P NCO 5725—(1-6) n PMI" 61.

Mpn cobmogeHun BCeX pernameHTVpyeMbiX METOLUKON  YCROBUiA
MPOBEAEHUS M3MEPEHUA MOTPELLHOCTb W3MEPEHUA MaccoBOW AOMM PTyTU B

Ananasone ot 0,05 0o 8 mr/kr ¢ BepoATHOCTLIO 0,95 cooTBeTCTBYET yKa3aHHON

B Tabnuue 1.
Ta6nuuyat
[uanasoH Mokasatenob Mokasatens [MokasaTensb
nsMepeHui MOBTOPSIEMOCTM | BOCTPOU3BOAMMOCTU TOYHOCTU
maccoBon gonu | (cpegHekBagpa- | (cpegHekBagpaTuue- (rpaHuupl
pPTYTH THM4eckoe CKO€ OTKINOHEeHue MOrpeLIHOCTH
OTKIMOHEHNEe BOCNPOU3BOAMMOCTM) | METOAMUKM NpU
NOBTOPSAEMOCTH) BEPOATHOCTH
P=0,95)
X, Mr/kr Gr, Mr/Kr OR, MI/KT *A, Mr/kr
0OT10,05 008 0,09-X 0,13:X 0,26'X
BKITIOY.
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4 TpeboBaHuA K cpeAcTBaM M3MepeHUW, BCMOMOraTenbHbIM

yCTpo#cTBaM, MaTepuanam, peakTuBam

4.1 MNpn BbLINOAHEHWN W3MEPEHVIN NPUMEHSIOT crnegyiowie CcpeacTea
n3MepeHuii, BcromoraTenbHele YCTPOUCTBA, MaTepuarnsl:

—  aTOMHO—abCOpOLIMOHHLIA  CNEKTPOMETP,  CHabXeHHbIn  PTYyTHOM
npuctaekon (Hanpumep, Agilent AA-280Z c¢ npuctaskon VGA-77) un
CNeKTpanbHOW NaMmrnon ¢ NonbIM KaToAoM Ans OfipedeneHnsa pTyTy;

— rocyAapcTBEHHbIN CTaHAapTHLIN obpaseL, cocTaBa pacTBOpa MOHOB PTYTU
C MaccoBOW KoHUeHTpauuein unoHos ptytu (I1) 1,00 mr/cm® FCO 7343-96;

— Becbl nabopaTopHble CcpefHEro knacca TOYHOCTM, C Npegesiom
B3setunsaHus 200 rno NOCT P 53228-2008;

— XonoaunebHUK BbITOBOW, obecneumBalowmit TeMnepaTypHble PeXumMbl OT
MuHyc 18°C po 4°C;

— CYLLUIIBHBIA ANeKTpuieckuin Wwkad ¢ Temnepartypoi Harpeeanusi ot 40 °C
no 180 °C;

— akBagucturnatTop 13-4-2 no TY-16-10721-79;

— komOGuHupoBaHHas MembpaHHas yctaHoBka cepun ABC-M/1HA(18)-N
4ns ToNyyYeHust JeUMOHU3UPOBaAHHON BOAbl C YAEMbHBIM CONPOTUBNEHMEM HE
6onee 18 MOwm/cm no TY 4859-001-46824383-97;

— bans kombuHmpoBaHnHasa nabopartopHasa BKIT mowHocTeio (600+£30) Br;

— konbbl UCTIOMNHEHUs 2, BMECTMMOCTbio 25 cm®, 50 cm®, 100 cm®, 1000 cm®
2—ro knacca ToyHocTu o FOCT 1770-74;

— OofHOKaHarsbHble [03aTopbl NepeMeHHoro obbema BmecTuMocTbio oT 0,1
1o 1,0 cm® ¢ norpeLLHoCcTLIO [03UpoBaHNs He G6onee 2 % dupMbl dnneraopd;

—  TMONMUMNPOMUMEHOBbLIE  HAKOHEYHMKW K  pgosatopam  3nneHgopd
BMECTUMOCTbH0 oT 0,1 1o 1,0 em®;

— npobupkn Tuna T[4, HOMMHambHOM BMecTUMOCTbio 10 oM, ©
B3anmMo3ameHsieMbiM koHycom 14/23 no MTOCT 25336-82;

— TehIIOHOBbIE CTaKaHbl € Kpbilkon ®—4 sMecTuMocTbio 50-100 cm® no

3
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TY 95-173-78;

— CKNSIHKM W OaHKU CTeKNsAHHble C BWHTOBbLIM TOPSIOM, C MpoKnagkon w
KPBILLKOWM unu ¢ NpuTEepToin NpobKoin AN XpaHeHUs peakTBoB BMECTUMOCTBIO
500 cm®, 1000 cm® o TY 6-19-6-70;

— ctynka Ne 4 ¢ HanbonbuiMM HapyHbIM gvameTpoMm 110 MM M NecTuk no
rOCT 9147-80;

— CWUTO KanpoHOBOE C NNAacTMacCOBLIM KOPMNYCOM C PAa3MEPOM SYENKn
(1£0,1) mm.

MpumeyaHue— [onyckaeTca UCMONb3OBaHWE APYMMX CPEACTB U3MEpeHun u

BCMoMorarenbHoro o6opyaoBaHus, obecneynBaioLMX TOYHOCTb U3MEPEHUs, YKasaHHY B

Tabnuue 1.

4.2 [pw BbINONHEHWM U3MEPEHUI NPUMEHSIOT CrieayloLLe peaKkTyBbl:

— kucnota cepHas no F'OCT 14262-78, o.c.u. ;

— kucrota asotHas no FOCT 11125-84, o.c.y;

— kucnota consHaa no FOCT 14261—77, 0.c.4;

— Boaa auctunnuposanHas no NOCT 6709-72;

— BOZa [euOHW3VMPOBaHHas C YAernbHbIM COMPOTHBNEHMEM He bGonee
18 MOw/cwm;

— Kanuin apyxpomoBokucrbii no FTOCT 4220-75, x.u ;

— onoBo asyxnopuctoe no TY 2623-032-00205067-2003, u.4.a;

— aproH rasoobpasHbiii BBICOKOW YMCTOThI No TY 6—21-12-94;

— a30T rasoobpasHbiit BLICOKON unctoThbl o TY 2114-009-45905715-2011.

MpumedaHu e — [onyckaeTcA UCMONMb3OBaHNE APYrUX PEaKTUBOB, B TOM YMUCne

VMMOPTHBIX, 06ecneynBaoLLyX TOYHOCTb U3MEPEHMS, YKkasaHHyo B Tabnuue 1.
5 MeTop namepenuin

MamepeHne maccoBol Jonn pTyTH B Npobax BbIMONHSIOT METOAOM aTOMHO-
abCcopOUMOHHON  CMEKTPOMETPUM B pexume «xonogHoro napa». Metoq

OCHOBaH Ha CenekTUBHOM MOornouweHnn BbidyBaeMbiM aproHOM B KBapUueBYH
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KIOBETY aToMapHbiM MapoM PTYTU PEe30HaHCHOrO M3MyYeHWUsl, UCTYCKaeMoro
creKTpansHOi naMmnoin ¢ nonbiM katogom. MeToguxka npegycMartpusaer
cneayotime aTansi:

- NepeBog PTYTU B PacTBOP NyTeM MOJSTHOMO PasmnoXeHust (MUHepanuaaumm)
npoG CMeCbLI0 a30THOW U CEPHOM KWCIIOT;

- BOCCTAHOBEHUE KaTUOHOB PTYTU [0 aTOMApPHONO COCTOSIHUS C MOMOLLbIO
JOBYXIOPUCTOrO OFIOBa;

- U3MEpEeHMe MacCOBOI KOHLIEHTpaLUM PTyTM B pacTeope npob MeTonom
aToOMHOM abcopbuun B peXknme «XONOAHOTO napa» B YKasaHHOM AManasoHe;

- pacyeT MaccoBOI [onM pTyTy B Npobax.
6 Tpe6oBaHuA 6e30NacHOCTU, OXPaHbi OKPYXKaloLei cpeabl

6.1 [lpy BbLINOMHEHWM U3MEPEHUn MaccoBOW Jonu pTYTU cneayet
cobriroaath TpeboBaHns HesonacHoctu B cootBeTcTBunM ¢ FTOCT 12.1.007 wu
npasunamu [3].

6.2 TlomeuieHre, B KOTOPOM TPOBOAATCA W3MEpEeHWs, AOMKHO ObiTb
0o6opy10BaHO NMPUTOYHO-BLITSXKHOW BeHTunsiuuen cornacHo MOCT 12.4.021,
COOTBETCTBOBATL TPeBOBaHNAM NOXapHo# H6e30nacHOCTN COrNacHo
FOCT 12.1.004 v umeTb cpeacTaa noxapoTyLieHust cornacHo MOCT 12.4.009.

6.3 besonacHocTb npu paboTe ¢  3MeKTPOyCTaHOBKaMy  [OIKHA
oBecneunBaTtbesa cornacHo MOCT P 12.1.019.

6.4 PacTBopbl ¥ CNUBbLI, CoAepXallne pTyTb, KaTeropuyeckn anpellaercs
BbIMBATb B KaHanusauuioo. HenpurogHble K MWCMOMb30BaHWIO PacTBOpbl W
cnvBbl pTYTU crnegyeT cobpaTte B OTAENbHble eMKOCTM, 06e3BpeauTb, rnocne
Yero MoABEpPrHyTb 3aXOPOHEHWI0 B CreunansHO OTBEeHHOM MecTe ans
TOKCUYECKMX OTXOA0B WK  cAaTh Ha crneunanmaupoBaHHOE npeanpusTue rno

nepepaboTke PTYTbCOAEPXALLMX OTXOLOB.
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7 TpeGoBaHua K kBanudgukauum onepaTtopa

K BbinonHeHuio MsmepeHwﬁ n OﬁpaGOTKe nx pes3ynbratoB AOONyCKalTCH
niua ¢ npocbeccwonaaanbIM 06pa3OBaHVIeM, npouwejiline COOTBETCTBYIOLLYIO

CTaXUPOBKY MO 3KCHflyarauum aTOMHO-abCopOUMOHHONO CREKTPOMETPa, €O

cTaxeM paboTbl B nafopartopuu He meHee 6 mec.
8 TpeGoBaHuUA K yCNOBUAM U3MepeHni

Mpu BbINONHEHUW U3Meperuli B NnabopaTtopumn A0MKHbE ObiTb COGMIOAEHbI

criegyloLime ycroBust:

- TeMnepaTypa OKPYKAOLLETO BO3AYXA «...uvuieneneeenennenannenane (2245) °C;

- aTMOCKPEPHOE AABMIEHUE ...cuvvineniiieieieeeianaaen oT 84,0 no106,7 klMa ;
- OTHOCUTESbHAs BIAXXHOCTb OKPY)KaloLwero Bo3ayxa ...... ot 30 % no 80 %;
- HanpsKeHne B CeTU NEPEMEHHOTO TOKA .......ccuvvuruieniniennnnns (220110) B;
- HaCTOTa NEePEMEHHONO TOKE .....ccvnieniiiniiiiiieiie i e (5011) I'u.

9 TpeGoBaHusa K 0TOOPY M XpaHEeHUIo Npo6

Mecto otbopa, nepuop otbopa, KOHCepBaLUIO U XpaHeHre npob cnepyet
npoeoguTb B cootsetcTBun ¢ MOCT 17.1.5.01. He obpabaTtbiBaembie cpasy
npoGbl XpaHSAT B LUMPOKOTOPIbIX CTEKMAHHBIX UAW TeNOHOBbIX EMKOCTAX C
MMOTHO 3aKPbIBAIOLLENCS KPbILLIKON B MOPO3WUIBHON Kamepe XOnoaniibHUKa npu
Temnepatype muryc 20° C. [epen aHanmsom npoly BbIMOPaKMBAIOT WMk
BbICYLUMBaIOT Ha BO3dyxe, u3beras mnonagjaHna COMHEYHbIX nyyei, [0
BO3AYLWHO- Cyxoro coctosiHusl. MNpoby TwaTensHO nepeMeLluBaloT, oToupaoT
HaBecky maccoi ot 30 no 50 r, pacTupatoT ee B CTYMNKe 1 npocenBaloT yepes

CUTO.
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10 NoaroToBKa K BbIMONHEHUK U3MepeHUn

10.1 MNoproToBka nocyabl Ans OTGOpa, MPUrOTOBJIEHUS U XPaHEHUs

npo6 u pabounx pacTsopoB

Mocyoy ana otbopa u xpaHeHus npo6 u pabounx pacTBOpPOB cnegyeT
roToBUTL cniegyolimMm obpasom:

- TWaTenbHO BbiMbITE BOJAONPOBOAHOM BOAOM C MOKLLMMU CPEACTBaAMU;

- NPOMbITb BOAONPOBOAHON BOAOW;

- 3amMo4mMTL Ha CpoK oT 3 Ao 5 cyT B pasbasneHHown (1:10) a3oTHoM kMucnoTe
B NNacTUKOBOM KOHTEHEepe;

- TIaTenbHO BbIMbITE AUCTUNNMPOBAHHOM BOOOW;

- 3-4 pasa ononoCHYTb 4ENOHU3UPOBAHHOW BOLOW;

- MPOCYLUNTL Ha BO3AYXE;

- TOMECTUTL B 3aCTErVIBalOLLMECS NONMNATUNEHOBbIE NAKeThbl (MepHbie KONobI

XPaHAT 3anonHeHHbIMY 4ENOHN3UPOBAHHOW BOAON).

10.2 MpuroroBneHne pacTBOPOB U PeaKTUBOBR

10.2.1 PacTeop a3oTHou kucnotbl (1:10)

PacTBop roToBAT nyTeM pasbasneHusi 100 cM®  KOHLEHTPUPOBAHHOM

a30THO# KCNOTLI 10 1000 cM® eNOHU3NPOBaHHOI BOAOA.

10.2.2 PacTtBop kanua asyxpomoeokucnoro 10%-Hbii

Pacteop rotoBar nytem pactsopeHuss 50 r kanusi AByXpOMOBOKUCIIONO B
[ENOHU3MPOBaHHOM BoOe B MepHoi konbe BmecTumocTbio 500 cM® ¢
rnocnepymowmM AosedeHneM obbemMa A0 MeTku. PacteBop  yCTOWYMB

AnuTenbHoe BpeMs npu yCrnoBUKU XpaHeHUs B CKNAHKe TeMHOro ctekna.
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10.2.3 ConsHokucnbIf pacTBOpP ONoBa ABYXNOPUCTOro 12 %-Hblit

PacTtsop rotoBaT B MepHoit konGe BMecTuMocTbio 250 cm® nyTem nonHoro
pactBopeHusa 30 r onosa Aasyxnopuctoro B 50 oM’ KOHLLEHTPUPOBAHHON
CONMAHON KWUCHOTh! C NOCNeayllmuM NoCTeneHHbLIM foBeaeHueM obbema fo
METKM [IeNOHU3NPOBaHHOM BOAOW. PacTBOp XpaHAT B XOPOLLO 3aKpbiTON Konbe
OTAeNnbHO OT [ApYrX pacTBOPOB peakTueoB He ©OGonee 2 Hepdenb B
xonoAunbHUKe npu Temnepatype 4 °C. [insi o4UCTKN pacTBopa OT npuMecei,
coaepxaiumx pTyTk, Nepes BbINOMHEHNEM U3MEPEHUI €T0 NPOAYBAIOT a30TOM B

TeyeHne 2 v [2].
10.3 MNpurotoBnexnune rpagyUupoBOYHbLIX PacTBOPOB

10.3.1 TMpOMEXYTOUHBIN TpagyMpOBOYHbI PacTBOP C MAacCoBOW KOHLIEH-
Tpaumeit pTym 1 mrr/em® (1000 mkr/am®) roToBST cneaytoLmMM oB6pasom:

- B MepHylo konby sBmecTUMocTbio 100 cmM®, 3anonHeHHylo Gonee 4em
HaMonoBWHY OeuoHM3upoBaHHOW Boaow, BHocAT 100 MM®  OCHOBHOFO
cTaHgapTHoro pactaopa ptytu (FCO);

- o6aBNSHOT 4 CM® KOHLIGHTPUPOBAHHOI a30THOM KUCNOThI U 2 cM® pacTBopa
Kanus [OBYXPOMOBOKUCIIOrO, rocrne 4ero [JoBodsaT ofbem [0 MeTKu
[eNOHN3NPOBaHHOW BOLON.

PactBop MOXHO XpaHWUTb B XOPOLLO 3aKPbITOW NOCYAE B XOMNOLAUITBbHUKE NpU
Temnepatype 4 °C B TeyeHue 6 mec.

10.3.2 Ons npuroToBnexHns pabounx rpagyvpoBOYHbLIX PacTBOPOB creayeT
pykoBoacTBOBaThCst Tabnuuen 2. YkasaHHble B Tabnuue 2 o6bembl
MPOMEXYTOYHBIX FPadyVpPOBOYHBLIX PACTBOPOB BHOCAT B KONObI BMECTUMOCTbLIO
50 cM® , 3anonHeHHbIe HanonoBVHY AEeNOHU3NPOBaHHOW BOAOW, AOGaBRAOT
4 cM® KOHLEHTPMPOBAHHON A30THON KUCNOTH, 2 CM® KOHLIEHTPUPOBAHHOM
CEepHOM KUCTOTH 1 2 cM® pacTsopa Kanusi ABYXPOMOBOKUCHOFO, MOCHE Yero

poBoaaT obbem [0 METKUM OEeVOHU3MPOBaHHOW BOJOMN. ,U,OHYCKaeTCH 3aMeHATb
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KOHLEHTPMPOBaHHYIO CEpPHYI0 KucnoTy YOBOEHHbBIM o6bemom
KOHLIEHTPUPOBaHHON consaHon KUcnoTel. Paboune rpagyupoBOYHbIE PacTBOpbI
rOTOBSIT B I€Hb UX UCNOMNb30BaHUS.

10.3.3 B kayecTBe HyneBoro pacteBopa MCMonb3yT PAcTBOP KOMIMOHEHTOB,

ykasaHHbix B 10.3.2, 6e3 nobasneHus pactsopa pTyTy.

Tabnuya2
Maccosas Ob6bem Obbem MaccoBast
KOHLIEHTpaLMs Kon6bl, anuKeoTbI KOHLieHTpaLmsi
MPOMEXYTO4HOTO cm® NPOMEKYTOUHOTO pabounx
rPaAyVPOBOYHOTO rpafyupOBOYHHOT rpagyMpOBOYHBIX
pacTsopa, Mkr/om® o0 pacteopa, cM® pacTBopoB,
mKr/om®
1000 50 0,25 5,0
1000 50 0,5 10,0
1000 50 1,0 20,0
1000 50 2,5 50,0
1000 50 5,0 100,0

10.4 NoaroroBka aTOMHO-a6COPOGLMOHHOIO CeKTpomeTpa

BknioueHue, HacTpOiKy CreKTpOMEeTpa, YCTaHOBKY MpPUCTaBKu  Ans
onpefeneHvst pTyTW, HOCTUPOBKY Nammbl ¥ KBapUEBOW KIOBETbl MpPOW3BOAAT
COrflacHO PYKOBOACTBY MO 3KCslyaTauuu. YCnosust U3MEPeHUit npuBedeHbl B

Tabnuue 3.
11 YcTaHoBneHne rpagyvpoBOYHON XapaKTepUCTUKN

YcTaHOBNEHWE rpaflyMpoBOYHOW XapakTepucTUkM crefyeT npoBoauTb

nepea Kaxaowm cepuen M3MepPeHUWn MaccoBOW KOHUEHTpauuu pTyTh B
cneayoLLei nocneaoBaTenbHOCTY:

- NPOBOAAT naMepeHve abcopbumm XonocToro pacTeopa;
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- BbIGMpalT He MeHee 5 rpafynpOBOYHLIX PACTBOPOB C TAKMM pacHeToM,
ytobbl AManas’oH MacCcOBbiX KOHUEHTpauuh pTyTM B HWUX OXBaTbiBail
oXnpaemblil Auanas’oH MaccoBbiX KOHLEHTpaUuiA B aHanuampyemMbix npobax;

- rpajyMpoBKY CHEKTPOMETpa MPOBOASAT, U3Mepsas BenuuuHel abcopbuun
rpagyMpoBOYHLIX pacTBOPOB B NOPsiAKe BO3PACTaHUA MacCOBLIX KOHLIeHTpauui
PTYTWU B COOTBETCTBUM C Tabnuuen 3;

- uamepeHus abcopbummn Kaxgoro rpagyMpoBOYHOrO pacTsopa cnegyet
NpoBOAUTL HE MeHee [ABYX pa3 W ycpeaHaTb. PacxowgeHve mexay
N3MePEeHNaMN He fomkHO npesbiath 10 %, B MPOTUBHOM cry4ae yCTaHOBKY
rpafyMpoBOYHON XapaKTeprCTUKA NOBTOPSIIOT;

- rPagyMpoBOMHbLIN rpadhuK CTPOST B KOOpAuHaTax: atomHas abcopbumsa A —
MaccoBasi KOHLIEHTPaUmsi PTYTH B pacTBOpe, MKr/am®.

12 PasnoxeHue (MuHepanusauusi) npo6

12.1 Haeecky Bo3ayuiHo-cyxom npobsl Mmaccoi ot 0,5 4o 1 1, B3BeLleHHyIo ¢
norpeiiHocTblo He 6Gonee 0,01 r, nepeHocAT B TedrOHOBLIA CTakaH,
nobaensioT 4 cM®  KOHLEHTPUPOBAHHO a30THOM KMCMOTHl M 2 oM’
KOHLIEHTPUPOBAHHOWM CEpPHOIA KUCIMOTbl U3 pacdeTa Ha kaxgable 0,5 r npobsl,
3aKpbIBAOT KPLILLKON 1 OCTaBNsOT Npoby npu KOMHATHOW TemnepaTtype Ha
cpok ot 1 go
2 4. 3atem cTakaH c npoboi nomeLlaloT B BOAAHYIO OaHI0 1 BbIAEPXKUBAIOT Npu
Temnepartype 90° C B TeyeHue 3 u.

Mocne oxnaxgeHus [0 KOMHaTHOW TemnepaTtypbl pacTBOp BMECTe C
OCTaBLIMMUCA TBEPAbIMK YacTMLAMU KOMNUYECTBEHHO MNEPEHOCAT B MEPHYIO
konby BMecTUMOCThI0 50 cM®, Kyaa npeasapuTenbHO HeOGXOOUMMO BHECTU OT
10 go 20 cm® [leyoHU3NPOBaHHON BoAbl, A06aBNsAT 2 oM’ pacTBopa Kanus
[BYXPOMOBOKUCINOIO 1 ACBOAAT 00beM [0 METKU [JeUOHM3MPOBAHHOW BOOOMN.
Mocne ocaxaeHus TBepabix YacTul, (Yepe3 10 4 unNM Ha cnegyowui feHb)

MUHepanu3oBaHHas npoba roToea K usmepeHusam [2] .
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12.2 ns noaroToBKM XOS10CTOM Npobbl B TeDNOHOBbLI CTakaH BHOCHT 4 cm®
KOHLIEHTPMPOBAHHON 330THOM KUCMOTHI U 2 CM® KOHLIEHTPUPOBAHHOIA cepHomn
KUCNOThbI, MOCMne 4Yero NpoBOAST BCe CTaavuu MuHepanusauuu u pastasneHus
(ekntodas pobaeky pacTBOpa Kanusi [ABYXPOMOBOKUCIOIO), YTO W Ans

aHanuaupyemon npobl.

"



-
N

Tabnuuyal
Ornuua | Wupuna | Tok CkopocTb Ckopoctb | CkopocTtb MaccoBas koHUeHTpauus paboyero
BOn- wenu, nam- nogauu nogauu nogauu rpayMpPOBOYHOTO pacTBOpa, MKI/aM®
Haume- Hbl, mbl, pacTeopa pactBopa | npombiB- | 1-r0 2-ro 3-ro 4-ro 5-ro
HOBaHue onosa npo6bt, HOro
meTtanna OBYXIIOpUCTO- pacTBOpa,
HM HM MA 1o, CM°/MUH cMPMuH | oM /MuH
Ptyte | 253,7 0,5 4 1 6,5 6,5 50 10,0 20,0 50,6 | 100,0
MpumeyaHue—B Tabnnie npuBeaeHbl NapameTpbl BoINOMHEHWSS aHaNU3a rnpy UCnonb30BaHUN
crnektpomeTpa AgxuneHt AA280Z c ptytHoit npuctaskon VGA-77.

€L0Z-vLL0L2ZS Ud
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13 Mopsaok BbINONHEHUA U3MEPEHNA

13.1 W3MepeHuss BbLINOMHAKT B COOTBETCTBMM C PYKOBOACTBOM MO
3KCMNyaTauum cnexTpoMeTpa.

13.2 Wsmepenne aHanMTM4ECKOro curHana B aHanuanpyemoi npobe
NpoOBOAAT HE MeHee [1ByX pa3.

13.3 Tokazauus cnekTpomeTpa 3aHOCAT B pabouui kypHan, copma
KOTOpOTo NpuBeAeHa B NPUNOXKEHUN A.

13.4 Ecnu  usmepeHHas maccoBasi  KOHUEHTpauusi  fipeBblllaeT
MaKCUMaribHY0 MacCOBYIO KOHLEHTPaLMIO Ha YCTaHOBMEHHOW TpadynpoBOYHOM
XapakTepucTuke, MMHEpanuM3oBaHHyo nNpoby pa3baensioT AeOHN3NUPOBAHHON
BOAOW M MOBTOPSIIOT N3MEPEHHUS.

13.5 [insA koHTponst cTabunbHOCTU FPaayMpOBOYHON XapakTepUCTUKK Yepes
5 — 7 pabouux npo6 namepsitor abcopGumio rpagyMpOBOYHOIO pacTeopa Co
cpefHen unu MakcMManbHOW MacCOBOW KOHUeHTpaumen ptytn. MamepeHus
NpoBOAAT ABaxKAb! 1 ycpeHsioT. Ecnu nonyyeHHbI pesynbrar oTnnyaercsa oT
BeNnUuMHbI, NMOMy4YeHHOM npwu rpagyvpoBke, 6onee yem Ha 10 %, npoBogAt

MOBTOPHYIO rpaiyMpoBKy.

14 T[lpoBepka npuemMneMoCTU pe3ynbTaTOB napannenbHbIX

N3MepeHun

14.1 PesynbTatom uamepeHuit MaccoBOl JONW PTYTU SIBNSETCH cpeaHee

apudMeTUHECcKOe ABYX Pe3ynbTaToB NapanmnenbHLIX U3MepPeHuit X , MI/KT, ecrin
pacxoxaeHue MexXay HUMMW He NpeBbiaeT npeaena NoBTopAeMOCTy 1
Mpepen NOBTOPSIEMOCTY f NPY U3MEPEHUU MACCOBOM KOHLIGHTPaLUK PTYTH B

avanasoHe of 5 go 100 MKr/AM®, COOTBETCTBYIOLLEM [Manas3oHy MaccOBOW

13
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aonu ptytm B npobe ot 0,05 Ao 8 mr/kr, He [OMKeH NPeBbIlWaTb 3HaYeHUs,

yKasaHHoro B Tabnuue 4.

Tadbnuya4
HAwnanasoH Mpenen MNpepen Bocnpon3BoANMMOCTH
nsmepeHust roBTOpsIeMOCTH (Ans (3HaueHne gonyckaemoro
MacCoBO# JOMK ABYX pesynbTaToB pacxoXaeHus mexay ABYMs
pTYTH napannenbHbIX pesynbTaTamu U3MepeHui,
onpeneneHwit) MOSy4EHHbIMW B Pa3HbIX
nabopaTopusix)
X, Mr/kr r, Mr/kr R, mr/kr
010,05 oo 0,25'X 0,36°X
8,0 BKIoY.

14.2 Ecnu pacxoxaeHune npesbllaeT npeaern noBTOPSEMOCTU, BbIMOHAIOT
NOBTOPHOE wu3MepeHue pabounx npob. [Mpu nNOBTOpPHOM pacxoXaeHwuu
pesynbTathl aHanusa OpakyiTcs, a B nabopaTopuy BbISICHSIOT NPUAYMHBI
npeBbILUEHUss npejerna roBTOPSEMOCTH, YCTPAHAKT WX W MOBTOPSIOT
MSMepeHuss B cooTBeTCcTBUM C TpeboBaHMAMM HacTosien MeToAWKM

n3MepeHui.
15 BbluncneHue pe3ynbLTaToB U3MepPEeHUM

15.1 Ecnu wncnonb3yeMoe CpPeacTBO W3MepeHuA He npedycMaTpusaet
aBTOMATUH4ECKOrO pacyeTa MaccoBOW Jonu pTyTv B npobe no senuyuHam

HaBecku ¥ o6bema MuHepanua3oBaHHOM MNpobGbl, TO ANs pacyeTa UCNOMb3YIoT

¢opmyny

rae X — maccoBasi fons ptytu B npobe, mr/kr (MKr/r);

14
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C — cpefHee apudMeTMyecKkoe ABYX pe3ynbTaToB NapannenbHbIX
M3MepeHuit MacCOBOM KOHUEHTpauuu pTyTM B pactsope paboueit npobel,
mkr/am®;

Cy — cpefHee apudmeTMHecKoe [BYX pPesyfbTaToB MapannesbHbiX
M3MEpPEHWA MaccoBOi KOHLEHTpauuu pTyTM B PacTBOpe NpOoLEeaypPHOM
X0onocTol Npobbl;

P — koacbcbuumeHT pa3baBneHns MUHepanu3oBaHHON npobbl. P=1, ecrnu
He NPOBOAMNOCH [ONONHUTENBHOIO pasbaBneHud, Kpome npeaycCMOTPEHHOro
nocrne MuHepanusauum;

V — o6bemM pacTeopa, NONyyYeHHbI nocne MuHepanuaaumm npobsl, Am>;

m — HaBecka npobbl, 1

15.2 [llocneposaTtenpHOCTb MNpOBEAEHUS aHanu3a W pesynbrarThbl
BbIMUCMIEHUI 3aHOCAT B )KypHan, opma KOTOpPOro fpeAcTasfieHa B

npunoxeHun A.
16 OchopmneHune pe3yrnbTaToOB U3MEpPEeHUN

PesynbTtaT usmepeHuit npeacTaBnsioT B BUAe

X £A, )

rae X — maccoBast fons prytu B npobe, Mr/kr,

+ A - rpaHuLibl XapakTepUCTUKLA NOrPeLlHOCTU Pe3ynbTaToB U3MepeHuin npu
P=0,95 (tabnuua 1), mr/kr.

Ecnn maccoBas pfonsi pTyTM HWXKE rpaHuLbl [nanasoHa U3MepeHui,
Npov3BOAAT cnegylowyio 3anuck: «MaccoBas gons pTy™w MeHee (ykasaTb

3HaUYEeHUe HWXKHEW rpaHnLibl AuanasoHa) Mr/kr.
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17 KoHTponb KavecTBa pe3ynbLTaTOB U3MepeHui

17.1 KoHTponb kauyectBa pesynbTaTtoB uamepeHuin B nabopatopuu
npeaycmaTpuaeT NPOBEPKY NPUEMMEMOCTW pes3ynbTaToB napannernbHbiX
nsMepeHu cornacHo pasgeny 14 u onepatuBHBIM KOHTPOMb NpoLeaypbl
n3mepeHus.

OnepaTuBHbIA KOHTPOMb MPOLEAypbl U3MEPEHUsI MPOBOAAT AN KaXaon
aHanuThyeckoh cepun npob. AHanuTudeckas cepusi BKriodMaeT B cebs He
6onee 20 pabounx npob, xonocTyio Npoby u obpasel gns koHTpons (OK). B
kadectBe OK ucnonbayloT pedepeHc-06pasubl ¢ U3BECTHOW MaccoBOW Jonen
PTYTU W @aHanorM4Hon MaTpuuen.

17.2 Tlpy BLINONHEHWMN KOHTPOINBLHOM Mpoueaypbl MONy4yalT pesynsTaT
KOHTPOSIbHOTO M3MEpPeHUst aTTEeCTOBaHHON XapakTepucTuku obpasua ans
KOHTPONst X 1 CPaBHVBAIOT €ro C aTTECTOBaHHbIM 3Ha4YeHueM A.

17.2.1 Pe3ynbTaT KOHTPOMBHOM npoueaypsbl Ky paccuntiialoT no opmyne
K= X - A, 3)
rge X - maccoBas gons pryty B npobe, mr/kr;
A — atTecToBaHHoe 3HaveHune OK, Mr/kr
17.2.2 Hopmatus koHTpona K paccuuntbiBaloT no dopmyne
K=A 4)
17.2.3 TNpoBogAT corocTaBreHve pesynbTata KOHTPOMbHOW Mpouenypbl ¢
HOpPMaTuBOM  KOHTpornsa. [Ecaum  pesynbTaTbl  KOHTPONbHOM  MpoUEAypbl
YAOBRETBOPSIET YCIOBUIO

Kes K, (5)
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NpoLeaypy aHanusa NpusHatoT YA0BNeTBOPUTENLHOM.

IMpu HeBbINOMHEHUN ycnosus (5) KOHTPOMbHYIO NpoLieaypy nosTopsioT. [pu
MOBTOPHOM HEBbIMNOMHEHUM YCNOBUA (5) BBISCHAIOT NPUYMHBLI, NPUBOASALINE K
HEYAOBNEeTBOPUTENLHLIM  pesyribTataM, W MAPUHUMAT  Mepbl Mo uX
yCTpaHeHuio.

17.2.4 PesynbTaTbl KOHTPOMS NOrpewlHoOCTU ¢ ucnons3osaHuem OK 3aHocAT
B Tabnuvuy xypHana, hopma KoToporo npvBeAeHa B npunoxeHun b.

17.3 KoHTtponb CTabunbHOCTM pes3ynbLTaToB U3MEpeHui npu peanuiaunn
MeTOAuKM ocywecTBnaT B cootBeTctBuM ¢ NOCT P UCO 5725-(1-6) un
PMIT 76. TepuoanMyHOCTL KOHTPOMS U KOHTPONb CTabWunbHOCTW pe3ynbTaToB

nsMepeHwit ycTaHaBnueaioT B PykoBoACTBe N0 KauecTBy naboparopuy.

17
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Mpunoxexue A
(pekomeHayemoe)

®opma paboyero xypHasna perucrpauum
pe3ynbTaToB U3MEpPEHUIA MaccoBOM [OMNU PTYTH

MpoexT: ...
MaTtpuua: AoHHbIE OTNIOXEHUSA
[ata npoBefeHust aHanuaa...

Mpoba Maccosas gonst pTyT,
mr/kr (MKr/r)

C1 Cz Ca CCD.

Xon.npoba

Obpaszely ans
KOHTpO#st

Pab. npoba Ne...

Pab. npoba Ne...

18
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(pexomeHayemoe)
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®opma pabouero xypHana perucrTpaLuu pe3ynbTaToOB KOHTponsi
NOrpewHoCcTU C UCNONb30BaHUEM OGPA3LIOB ANA KOHTPONSA

MpoexT: ...

Martpuiia: JOHHbIe OTOXKEHUS!

[laTa npoBeaeHun aHanuaa: ...

HaumeHosa- | Onpegensie- | AtrectoBaH- | PesynbTathl | Pesynbtar | Hopmatus
Hue Mblil MeTann Hoe N3MEPEeHWA, | KOHTPOIb- | KOHTpOnsA
obpasua 3Ha4YeHue HOW
ans ptytu B OK, npouenypbl
KOHTpOnst Mr/Kr Mr/kr K, Mr,Kr K, mr/kr

Pryto

19
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KrioueBble cnosa: OOHHbIE OTNOXEHMS, MaccoBas [ons, pTYyTL, MeToauKa

N3MepeHuit, aToMHO-abCcopOLUMOHHAs CNEKTPOMETPUS, PEXUM XONOAHOro napa
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JNucT peructpaumm uaMmeHeHUN

Homep Homep cTpaHuubl Homep [Moagnuce Hata
name- [OKyMeHTa
HEHUA 1\ 1ameHeH- [3aMeHeH-] HOBOW | aHHynu- (OPH) BHece- | BBege-
HOM HOM POBAHHOM HUA HUA
U3MeHe- | U3MeHe-
HUSA HUSE
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MUHWCTEPCTBO MPUPOAHbLIX PECYPCOB W 3KOJIOTUW POCCUNCKON ®ELEPALMN
depepanbHasa cnyxba no rupomMeTeoposiornn U MOHUTOPUHTY OKpYXatoLwen cpesbl
(Pocrngpomer)

denepanbHOe rocyjapcTBeHHoe GHoKeTHOE yupeskaeHne «HayuHo-Npon3BoaCTBeHHOe 06beanHeHre «TADYH»
(Prey «HMO «TalidyH»)

Poccus, 249038, r. O6HMHCK Kanyxckoii 0611., yn. Nobeapl, 4
TenedoH.: (48439)71540, drakc: (48439)40910, e-mail: post@rpatyphoon.ru

CBMAOETE/NIBCTBO
06 aTTecTayun MeToaukn (MeToaa) N3MepeHuit

Ne 18.07.774/01.00305-2011/2013

MaccoBas f0/15 PTYTU B JOHHbIX OTNIOXKEHUSAX. MeToguka n3MepeHwui
METOO0M aTOMHO-abCOp6LUVOHHOK CNEKTPOMETpUM,

paspaboTaHHas

denepanbHbIM rocyfapCTBEHHbIM GIOMKETHBIM yUpexaeHnem
«[ocyfapCTBEHHbIN OkeaHorpadmyecknii MUHCTUTYT uMeHn H.H.3y6osax»
(PrBY «'OVH»), KponoTknHckuii nep., 6, r. Mockea, 119034,
npefHasHauYeHHas AN Ueneil MOHWTOpMHra 3arpsi3HEeHUs  OKpyXatoLLel
cpefbl 1 pernameHTypoBaHHas B

PO 52.10.774-2013 «MaccoBasa [0/ PTYTU B LOHHbIX OT/IOXEHUSAX.
MeTogmka n3MepeHuin MeToaoM aTOMHO-abCcopOLVOHHONM CNeKTpoMeT-
pun» (24 c.).

atTecToBaHa B cooTBeTcTBUM ¢ TOCT P 8.563-2009 «MeToauku (MeToapbl)
U3MEPEHNIN».

ATTecTauusi  OCyLlecTB/leHa MO  pesy/nbTaTaM  MeTPOsIOrMYecKol
3KCNepTM3bl  MaTepuasioB  IKCMEPMMEHTaUTbHLIX  WCCedoBaHuid Mo
pa3paboTke MeTOAVKN U3MEPEHWIA.

B pe3ynbTare arrectauuy yCTaHOB/IEHO, YTO METOAMKA M3MEpPEHNl COOT-
BETCTBYET NPeAbsABASAEMbIM K HEl METPOIOTMYEeCcKUM Tpe6oBaHMsAM 1 0bna-
[laeT OCHOBHbIMV METPO/IOTMYECKUMUN XapakTEPUCTMKAMU, NPUBEAEHHBIMU B
NPUIOXEHNN.

Jata Bblgaun: 09.07.2013
Bpwo reHepansHoro B.C. KocbIx
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MpunoxeHne
K CBUAETE/ILCTBY 06 arrectauumn
MeToavku (MeToaa) nsMepeHuit

Ne 18.07.774/01.00305—2011/2013

MeTposiornyeckne xapakTepucTukm

PesynbTtatbl attectauuun P 52.10.774—2013 «Maccosass [ONA PTYTM B [AOHHbIX
OT/TOXEHUAX. MeToguka N3MepeHuni MEeTO4OM aTOMHO-abcopOLMOHHON

CNEKTPOMETPUMN»,
COOTBETCTBYIOLIME NPEAbABASEMbIM  METPO/IOTMUYECKUM  Tpe6GoBaHUsM, NpuBeAeHbl B

Tabnmuax 1 v 2 (Mpu NpuHATON BeposTHOCTM P= 0,95).

Tab6nmnu L am [unanasoH M3Mep6HVIl7I, 3HauyeHNs nokasarteneli kadecTBa (KO}'IVI'-leCTBeHHaH
OLI,EHKa) MEeTOAUNKN VISMEDEHI/II7I - NoBTOpAEeMOCTN, BOCNpPOM3IBOAMMOCTM TOYHOCTHU

Havero- [vanasoH lNokazaresb IMokazaresib IMoKasaresIb TOHHOCTH
BHE VBMEPEHUIA, MNOBTOPSIEMOCTU BOCMPOM3BOAMMOCT* (fpaHvLibl, B KOTOPbIX
KOMIoHeHTA M/ (cpenree (cpeanee MOFPELLHOCTb
KBa[PATHECKOE KBaIpaT4ECKOe pesyrbTatos
OTK/IOHEHIIE PE3y/ILTaToB OTK/IOHEHVie BoEX VBVEPEHIIA,
€VHAYHOTO ONpefernie-  PEe3yrbTaToB MBMEPEHI, MosyyeHHbIX Mo
H/s, MOfyUeHHbIX M0 MO/Ty4eHHbIX Mo MeTOfMKe, HaxQaymes
METOMMKE B YCTIOBMSIX METOIVIKE B YCTIOBUSIX C MPYHSTTON
MOBTOPSIEMOCTH) BOCMPOV3BOAMMOCTH) BEPOSTTHOCTHHO P=0,95)
or, MK OR M/ + [, Mk
Pryms Or 0,0510080 0,09-X 013 X 0,26 X
BK/HOM.

* Mokasaresb  BOCTPOM3BOAMIMOCTU MOMy4EH MO Pe3yrbTataM  SKCrEpUMEHTaTbHBIX  CCMEAOBaHWA B MU
iaboparopusix

Tabnuuya 2-3Ha4yeHUs NpenesioB NOBTOPSEMOCTU M BOCMPOU3BOAUMOCTY NPU NPUHATON
BepoaTHocTM P=0,95

HavvieHosaHvie [JvanaszoH IMpesen nosTopsieMoCcTn IMpeaen BoCMpoV3BOAMMOCTU
KOMIOHEHTa VIBMEPEHUIA, [ IByX pesysibTaroB A ABYX Pe3yrbTaroB
MK napasiie/bHbIX OnpeagreHni VBMEPEHWIA
I, Mk R mia
Py Or 0,05 g0 8,0 BK/oH. 0,25 X 0,36 X

Mpn peanvsaumm METOAMKN M3MEPEHWA B labopaTopmi 06ecneynBatoT:

- OnepaTuBHbIA KOHTPOJIb UCMOSHUTENIEM MPOLEeAYpPbl BbINOSIHEHNS 3MEepPeHuli (Ha OCHOBE OLIEHKU
NOBTOPSAEMOCTU W NMOTPELUHOCTU MPY peasiusaumn OTAe/bHO B3ATON KOHTPOSIbHOW MnpoLeaypbl);

- KOHTPO/b CTabu/IbHOCTN Pe3y/bTaToB M3MEPeHUit (Ha OCHOBE KOHTPO/IS CTabW/IbHOCTU CpegHero
KBaJpaTU4yeckoro  OTK/IOHEeHUA NOBTOPAEMOCTH, BHYTpU/1abopaTopHoiA NPEeLm3VOHHOCTH,
MOrPeLUHOCTH).

ATOPUTM  OMEPATVBHOTO  KOHTPO/IS  UCMOJIHUTENEM  MNpoueAypbl  BbINOSIHEHUS — U3MEPeHUI
npvBELEH B JOKYMEHTE Ha METOAMKY n3mepeHuin P, 52.10.774-2013.

MepnoanyHOCTL ONepaTVBHOIO KOHTPO/IS U MpoLeaypbl KOHTPONS CTabuibHOCTU pe3y/ibTaToB
BbINO/IHEHVS M3MEPEHNIA pernamMeHTMpyoT B PykoBoacTBe Np kayecTBy nabopaTopum.

HavyanbHuk UMTP A.®. KoBanes
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