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MNpegucnosue

Llenn, oCHOBHble MPUHLMMbI U OCHOBHOM MOPAALOK MpoBeAeHUs PaboT Mo MeXKrocyaapcTBeHHOMU
CcTaHgapTM3aumm yctaHosaeHbl FOCT 1.0-92 "MekrocygapcTBeHHas cucteMa ctaHgapTtusaunm. OCHOBHble
nonoxenua" wn TOCT 1.2-2009 "MexrocygapcrBeHHass cuctema CcTaHgaptmsaumu. CraHaapTbl
MENKIOCY4apCTBEHHbIE, MPaBMUIa U PEKOMEHLAUMM MO MENKIOCYAAPCTBEHHOW cTaHAapTusaumn. MNpasuna
pa3paboTKn, NPUHATUA, NPUMEHEHUS, OOHOB/IEHMSA U OTMEHbI".

CBepeHuAa o cTaHpapTe

1. NogrotoBneH OO6LWECTBOM C OrpaHMYEHHOW OTBETCTBEHHOCTbiO 'lpoTekTop" COBMECTHO C
3aKpbITbIM aKLMOHEPHbIM obLiecTBoM "LLeHTp nccnenoBaHUA U KOHTPOAA BoAabl".

2. BHeceH denepanbHbiM areHTCTBOM MO TEXHUYECKOMY PErysIMpoBaHUIO U METPOIOTUN.

3. MNpuHAT MeXrocyaapCTBEHHbIM COBETOM MO CTaHAAPTM3aUMWU, METPOSOTMU U cepTUdUKauum
(MpoTtoKkon ot 15 HoABps 2012 . N 42).

3a NpMHATME NPOroI0COBAM:



CoKpaleHHOe HaMmeHOoBaHue
KpaTkoe HanmeHOBaHMe CTpaHbI Koga cTpaHbl HALMOHANBHOMG ODFAHE MO
no MK (MCO 3166) 004-97 no MK (UCO 3166) 004-97 4 P
CTaHZapTM3aLLUK
AsepbaligkaH AZ AscTaHgapT
ApmeHusa AM MWH3KOHOMUKM Pecnybankn ApmeHus
KasaxcraH KZ loccraHpaapT Pecnybamku KasaxctaH
Kbiprbi3cTaH KG Kbiprbi3ctaHgapTt
Poccuiickan ®egepauus RU Poccranpapt
Y3beKucraH uz Y3ctaHgapTt




4. NpurKkasom PegepanbHOro areHTCTBAa N0 TEXHUYECKOMY PErY/IMPOBAHMIO U METPOAOTNKN OT 29 HOABPA
2012 r. N 1619-cTt mexrocygapcTBeHHbin cTtaHgapt FOCT 31870-2012 BBeaeH B AeMCTBME B KadecTse
HaLMOHaNbHOro cTaHaapTa Poccuiickoi ®epepaumm ¢ 1 sHeapa 2014 r.

5. HacTtoAwmin ctaHaapT COOTBETCTBYET MEXKAYHAaPOAHbIM CTAHL4APTAM:

ISO 5961:1994. Water quality - Determination of cadmium by atomic absorption spectrometry
(KauecTBo BoAbl. OnpeaeneHne Kaamma aToMHO-abcopbLMOHHONM cnekTpomeTpueit);

ISO 9174:1998. Water quality - Determination of chromium - Atomic absorption spectrometric
methods (KauecTso Boabl. OnpeaeneHme xpoma. MeToabl aTOMHO-abCOPOLMOHHON CNEKTPOMETPUM);

ISO 11885:2007. Water quality - Determination of 33 elements by inductively coupled plasma atomic
emission spectrometry (KauectBo Bogbl. OnpegeneHve 33 3/1eMEHTOB  AaTOMHO-3MUCCUMOHHOWM
CNEKTPOMETPUEN C UHAYKTUBHO CBA3AHHOM N1a3moii).

CTeneHb COOTBETCTBUA - HE3KBMBaNeHTHas (NEQ).

CtaHaapT noaroTosaeH Ha ocHose npumeHeHunAa FOCT P 51309-99.

6. BBegeH Bnepsble.

NHpopmauma o BBeAeHUU B AeicTBKe (NpeKpalleHnn 4eicTBUA) HacTosALWwero ctTaHaapTa nybankyerca
B eXXemecAYHO n3aaBaeMomM MHPOPMaLMOHHOM yKa3aTesne "HaumMoHanbHble cTaHgapThl'".

NHpopmauma o6 M3IMeHEeHMAX K HacToAlemMy CTaHAapTy Ny6/MKyeTca B eXerogHo W3gaBaemom
MHPOPMALMOHHOM YKasaTene "HauMoHanbHble cTaHAapThbl", a TEeKCT M3MEHeHWI M NOonpaBoOK - B
e)KemecAYHo wusgasaemom WHPopmauMOHHOM yKasaTesne "HaumoHanbHble craHgaptel'. B cayvae
nepecmoTpa WM OTMEeHbl HacTOALLEro CTaHAapTa COOTBETCTBYoWan nHbopmauma byget onybamkosaHa B
e)KemecAYHo n3aaBaeMom MHGOPMaLMOHHOM yKasaTese "HalumoHasbHble cTaHaapTbl".

1. O6nacTb NpUMeHeHus

Hactosawmin ctaHaapT pacnpocTpaHAeTca Ha NMUTbeBble, B TOM Ync/ie pachacoBaHHbIe B @MKOCTU, U
npUpoaHble (MOBEPXHOCTHbIE U MOA3EMHbIE) BOAbl, B TOM YWUCNE MWCTOYHWKM BOAOCHaBMKeHMA U
yCTaHaB/MBaeT AB8a MeToAa onpeaesieHUA MacCoBON KOHLLEHTPaLUUMN 3/1eMEHTOB:

- onpejefieHMe cofepiKaHua anomuHua, bapua, 6epunava, BaHagua, BUCMYTa, Xefesa, Kaamus,
KobanbTa, MapraHua, meau, moanbaeHa, MbillbAKa, HUKENA, 0710Ba, CBUHLA, ceneHa, cepebpa, cypbmbl,
TUTaHa, XpoMa, LMHKa (manee - 371eMeHTbl) METOAOM aTOMHO-abCopPbOUMOHHON CNeKTpomMeTpun ¢
3N1eKTpoTepMMYecKoit aTommnsaumen (metoa 1):

- onpeaeneHue codep>kaHua anomuHua, 6apus, bepunnua, 6opa, BaHagusa, BUCMyTa, Bonbdpama,
}enesa, KagmuaA, Kanus, Kanbuma, KobanbTa, KpeMHUA, NUTUA, MarHusa, mapraHua, meau, moaunbaeHa,
MbILbAKA, HAaTPUA, HUKENsA, 0N10Ba, CBMHLA, ceneHa, cepebpa, CTPOHLMA, CYpbMbl, TeANYPa, TUTaHa, XPOMa,
LUMHKa (panee - 3NemMeHTbl) MeTOA0M aTOMHO-3MUCCUMOHHOW CMEKTPOMETPUN C MHAYKTUBHO CBA3aHHOM
nnasmon (metog, 2).

2. HopmaTtumBHble CCbIIKM

B HacTOALWEM CTaHAAPTE UCNO/Ib30BaHbl HOPMATUBHbIE CCbIJIKU Ha C/IeAyoLWMe MEXKIOCYAapCTBEHHbIE
CTaHAApPThI:

FOCT UCO 5725-6-2003 <*>, ToyHOCTb (MPaBUABbHOCTb N MPELU3NOHHOCTb) METOA0B N Pe3yNbTaToB
nsmepeHuin. Yactb 6. Micnonb3oBaHMe 3HAYEHNIM TOYHOCTU HA MPaAKTUKeE

<*> B Poccuitckoit Penepaumn aeicteyet FOCT P MCO 5725-6-2002.

FTOCT WMCO/M3K 17025-2009. Obume TpeboBaHUA K KOMMETEHTHOCTM WCMbITaTENbHbIX WU
KannbpoBOoYHbIX nabopaTtopuit

FOCT 8.315-97. locypapcTBeHHana cucTema obecrneyeHMa eAuHCTBA M3MepeHUin. CTaHaapTHble
06pa3sLbl COCTaBa M CBOMCTB BELLECTB U MaTepnanos. OCHOBHbIE NOIOXKEHMA

FOCT 17.1.5.05-85. OxpaHa npwupoabl. mapocdepa. O6wme TpeboBaHMA K oT6OPY npob
NOBEPXHOCTHbIX N MOPCKUX BOA, ibAa U aTMOCPepPHbIX 0CaAKOB

rOCT 1770-74 (MCO 1042-83, UCO 4788-80). NMocyaa mepHasa nabopaTopHasa cTekNaHHan. LunmHapsl,



MEH3YPKM, KoNbbl, NPobUPKU. TeXHUYECKME YCNoBUA

FOCT 4461-77. Peaktmebl. Kucnota azotHaa. TexHM4YecKkue ycnosusa

FOCT 6709-72. Boga gMctunanpoBaHHana. TexHn4yeckue ycnosuma

FOCT 9293-74 (UCO 2435-73). A30T ra3006pasHbIit 1 KUAKKIA. TeXHUYECKUe yC10BUs

FOCT 10157-79. AproH ra3oobpasHblit 1 *KUAKUNA. TEXHUYECKUE YCA0BUSA

FOCT 11088-75. PeaktuBbl. MarHmin HUTpaT 6-BoAHbIN. TEXHUYECKME YC/I0BUA

FOCT 11125-84. KnucnoTa a3oTHaa ocoboit YNCTOTbl. TeXxHUYecKne ycaoBuma

FOCT 14919-83. JneKTpPON/uUTbl, 3NEKTPOMJIUTKMU U KapodHble 3/eKTpowKadbl b6biToBble. Obume
TEXHUYECKME YyCNoBUA

FOCT 20298-74. CMmonbl MOHOOBMEHHble. KaTMOHUTBI. TeXHUYEeCKne ycnoBus

FOCT 25336-82. NMocyaa 1 obopyaoBaHue nabopaTopHble CTEKNAHHbIE. TUMbl, OCHOBHbIE NapamMeTpbl
N pasmepsbl

FOCT 28165-89. MNpunbopbl 1 annapaTtbl N1abopaTopHble U3 cTekna. AKBagucTUAnaTopbl. Mcnaputenu.
YCTaHOBKM peKkTUdUKaLMOHHbIe. ObLwme TexHUYeckune TpebosaHuA

FOCT 29169-91 (MCO 648-77). Nocypa nabopatopHan cTeknsHHaA. MMNeTKn c 04HON OTMETKOM

FOCT 29227-91 (MCO 835-1-81). Mocyaa nabopatopHan CTeKNAHHAnA. NMNeTKU rpagympoBaHHble. YacTb
1. O6bwme TpeboBaHuA

FOCT 31291-2005. Nannaguii adpPpuHMpPOBaHHbINA. TEXHMUYECKUE YCNOBUA

rOCT 31861-2012. Boga. Obwme TpeboBaHMA K 0TOOPY NPob

rOCT 31862-2012. Boga nutbeas. OT6op npob.

MpumedaHue. Mpyn NOMb30BaHMM HACTOALLMM CTAHAAPTOM LenecoobpasHo NpoBepUTb AeNcTBue
CCbIJIOYHbIX CTAHAAPTOB B MHPOPMALMOHHON cucTteme obLLEro MO/b30BAaHWUA - HA OodULMANbHOM cainTe
denepanbHOrO areHTCTBa NO TEXHUYECKOMY PEryMPOBAHUIO U METPOsorMn B cetn WHTepHeT uam no
eXerogHo uv3gasaemomy WHPOPMALMOHHOMY YyKasaTento "HauuoHasbHble cTaHAapTbl', KOTOopbIn
ony6/1MKOBaH NO COCTOAHMIO Ha 1 AHBaPSA TEKYLLLErO roAa, U N0 COOTBETCTBYHOLLMM EXKEMECAYHO N343aBaEMbIM
MHOOPMALMOHHBIM YKa3aTenam, onybanKoBaHHbIM B TeKyLLeM rogy. ECam ccbinoyHbIi CTaHAAPT 3aMeHeH
(M3meHeH), TO NpM NO/Ab30BaHWMM HACTOALMM CTAaHOAPTOM C/leAyeT PYKOBOACTBOBATbCA 3aMEHSWUM
(M3meHeHHbIm) cTaHgapTOM. EC/IM CCbIIOYHBINM CTaHAAPT OTMEHEH 6e3 3ameHbl, TO NOJIOXKEHME, B KOTOPOM
[aHa CCbl/IKa Ha Hero, NPUMEHAETCA B YaCTU, He 3aTParMBatoLLeit 3Ty CCbIKY.

3. Ot6op npob

Mpobbl Boabl oTbmpatoT no NOCT 31862, NOCT 31861 1 NOCT 17.1.5.05 B nocyay BmectumocTblo 0,2 -
0,5 AM3, U3roTOB/IEHHYIO M3 MOAMMEPHbIX MaTepuanos. Ecnm nsamepeHune nposogsaT 6onee yem vepes 12 4
nocne otbopa, npobbl KOHCepPBUPYIOT, A06aBAAA pacTBOP a30THOW Kucaotel no 4.3.2.2 wau
KOHUEHTPUPOBAHHYIO a30THYIO KMcaoTy Ao pH meHee 2. KoHTposb pH ocylecTBAAOT NO yHUBEPCANbHOM
WMHOMKATOPHOM Bymare. [N NUTbEBbIX MU MOBEPXHOCTHbIX BOA, KaK NpaBuao, 4OCTaTouHO A06aBaATb 1,0 cm3
KOHLLEHTPUPOBAHHOM a30THOM KMCNoTbl Ha 200 cm3 Npobbl BoAbl.

MpumeyaHue. Ecnm Heobxoanmo onpesenntb B Npobe BoAbl pacTBOpPeHHble GOopMbl 3/1EMEHTOB, TO
npoby BHavyane GUNbTPYIOT, @ 3aTEM MOAKUCAAIOT.

CpoK xpaHeHMA 3aKOHCepBMPOBaHHbIX Npob npu TemnepaType oT 2 °C go 5 °C npu onpeaeneHum
BMCMYTa, 0/10Ba, Ce/ieHa U cypbmbl - He 6onee 14 cyT, ocTanbHbix Npob - He 6onee 1 mec. NMpoba He fONKHa
noABepraTbCA BO3AENCTBUIO NPAMOrO COIHEYHOTO CBeTa.

CpoKM UM TemnepaTypHble YCNOBUA XPaHEHWA BoAbl, pacdacoBaHHON B EMKOCTM, [OJXKHbI
COOTBETCTBOBaTb TPE6OBAHUAM, YKa3aHHbIM B HOPMATUBHOM AOKYMEHTaLMKN <*> Ha roTOBYIO NPOAYKLMIO.

<*> B Poccuiickonn Pepepaunn - TpeboBaHuam FOCT P 52109-2003 "Boaa nutbesasn, pacpacoBaHHas B
emKkocTn. Oblme TexHMUYeckume ycnosma".

4. OnpeaeneHune cogepraHua antoMmHms, 6apua, bepunnus,
BaHaAMA, BUCMYTA, Kesesa, Kagmus, KobanbTa, MapraHua, Meau,
MONNBAEHA, MbIWbAKA, HUKENA, 0/10Ba, CBUHLA, CeneHa, cepebpa,
CYPbMbl, TUTAHa, XPOMa, LMHKA METO40M aTOMHO-abcopbLUMOHHOM
CNEKTPOMETPUMN C INIEKTPOTEPMMYECKON aTomM3aumnen (metog, 1)



4.1. CywHoCTb MeToAa

MeToa 0CHOBaH Ha U3MEPEHWUN NOT/IOLLEHUA U3YYEHUSA PE30HAHCHOW A/IMHbI BOJIHbI aTOMHbIM NapoM
onpefensieMoro  3/ieMeHTa, 06pasylWwmMmca B pesy/ibTaTe  3/71eKTPOTEPMUYECKON  aToMm3auuu
aHanAnsupyemom Npobbl B rpaduUTOBOMN NEYM CNEKTPOMETPA.

MeToa no3sonseT onpeaenaTb MaccoBble KOHLEHTPaLMN CaeayoumMX 31eMeHTOB:

QJIIOMUHM A - or 0,01 mo 0,1 mMr/mMm3;
Bapus - ot 0,01 mo 0,2 Mr/mmMm3;
BepuInmsa - oT 0,0001 mo 0,002 mMr/mMm3;
BaHaIOMsd - ot 0,005 mo 0,05 mr/moM3;
BUCMYTa - ot 0,005 mo 0,1 Mmr/oMm3;
xejiesa - ot 0,04 mo 0,25 Mmr/oMm3;
KaoMmsa - ot 0,0001 mo 0,01 mMr/mM3;
KoBaJsbTa - ot 0,001 mo 0,05 mMr/mMm3;
MapraHia - ot 0,001 mo 0,05 Mmr/moM3;
Menu - ot 0,001 mo 0,05 mr/moMm3;
mMommbnena - ot 0,001 mo 0,2 mMr/mM3;
MEIIB AKa - ot 0,005 mo 0,3 MmMr/oM3;
HUKEJIH - ot 0,001 mo 0,05 mMr/mMm3;
oJIoBa - ot 0,005 mo 0,02 Mmr/oM3;
CBUHIIA - ot 0,001 mo 0,05 Mmr/oM3;
ceJjieHa - ot 0,002 mo 0,05 Mmr/oM3;
cepebpa - ot 0,0005 mo 0,01 mr/mMm3;
CYPBbME - or 0,005 mo 0,02 Mmr/mMm3;
THUTaHa - ot 0,1 mo 0,5 mMr/mM3;
Xpoma - ot 0,001 mo 0,05 mr/oM3;
LMHKa - ot 0,001 mo 0,05 mr/oM3.

MeToa MOXeT NPUMEHATbCA ANA onpegeneHns 6onee BbICOKMX KOHUEHTPaLMIA 3/1EeMEHTOB MNocae
pa3baBieHusa aHaAnsMpyemoim npobbl Bogbl, HO He bosiee Yem B CTO pas.

4.2. CpeacTBa UsmepeHuin, BcnomoraTtesibHoe o6opyAoBaHMe, peakTUBbl U MaTepuansl

ATOMHO-abCcoOpOLMOHHbIN cnekTpomeTp (cnekTpodoTomeTp) Nt0BOro TMMa C 3/EKTPOTEPMUYECKUM
aTOMMU3aToOpPOM, MO3BONAOWMM MNPOU3BOAUTL MO 3aJaHHOM Nporpamme pasorpes rpadpuToBoit neuw,
060pyA0BaHHbIN UCTOYHUKAMM PE3OHAHCHOTO M3nydYeHUs (CNeKTpasibHbIMKM Namnamu) AnA onpeaeneHus
COOTBETCTBYIOLLMX 3/1EMEHTOB U1 YCTPONCTBOM A/1A KOPPEKLUM HECENEKTUBHOIO noraolleHma (poHa).

UnnmHap mepHbii BMmectumocTbto 500 cm3 no FOCT 1770.

Konbbl mepHbie no FOCT 1770.

MuneTkun rpagynpoBaHHble no NOCT 29227 unu ¢ ogHoi oTmeTkom no FOCT 29169.

MuKpoao3aTopbl.

Becbl abopaTopHble <*> ¢ HanbonbwKm Npeaesom B3sewmnsaHua 220 r, obecneymBsatoLLme TOYHOCTb
B3BELUMBAHUA C Npeaenom Aonyckaemoi abcontoTHOM norpelHocti He 6onee +/- 0,75 mr.

<*> B Poccuiickon Pepgepaunn geictayeT FOCT P 53228-2008 "Becbl HEaBTOMATUYECKOrO AeNCTBUS.
YacTtb 1. MeTponormyeckume u TexHudeckune TpebosaHuma. UcnbitaHua".

FocyaapcTBeHHble (MeXKrocygapcTBeHHble) cTaHAapTHble 0b6pasybl (FCO) cocTaBa BOAHbIX pacTBOPOB
anemeHToB no OCT 8.315.

MpumeyaHmne. Bmecto NCO cocTtaBa BOAHbIX PacTBOPOB MHAMBMAYA/IbHbIX 3/1€MEHTOB A0MNyCcKaeTca
MCMNoab30BaTb MHOrokomnoHeHTHble CO cocTaBa BOAHbIX PAcTBOPOB 3/ieMeHTOB. [lpu OTCyTCTBUKM B
rocyZlapCTBEHHOM PEECTpe YTBEPKAEHHbIX TUMOB CTaHAAPTHbIX 06pa3uoB Heobxoanmbix FCO, aonyckaeTcs
MCMoO/1b30BaTb aTTECTOBAHHbIE CMECK 3/1IEMEHTOB.

CrakaHumKK gna s3gewmnsaHma no NOCT 25336.

CrtakaH TepmocTonkumin no FOCT 25336.

XonoaunbHWUK bbiToBOM Ntoboro Tuna.

®dunbTpbl MembpaHHble ¢ anameTtpom nop 0,45 MKm.

YcTponcTeo ana punbTpoBaHMUA.

MAnTKa 3NeKTpUYecKas ¢ 3akpbiTon cnnpanbto no NOCT 14919.

AKBagMCTUNNATOPbLI OAHOCTYNEHYaTbIN U ABYXCTyneH4YaTbin no FOCT 28165.

Mocyna Ana TPAHCNOPTUPOBAHUA M XpPaHEeHUs O0ToBpaHHbIX NPob Bogbl BMecTUMOCTbio oT 0,2 o 0,5



AM3 13 NOIMMEPHbIX MaTepuranos (MOAUITUNEHa, MOAUNPONUIeHa, NONMBUHUAXN0PUAA, PTOpoNnaacTa).

Kucnota asotHas no FOCT 11125, ocoboit uuctotbl, uam no FOCT 4461, ouulieHHass METOAO0M
NneperoHKun.

Boga 6uaucTMANMpoOBaHHaA WAW AENOHU3MPOBaAHHas (auctunnvpoBaHHasas Boga no FOCT 6709,
neperHaHHaa NoOBTOPHO MM NPONYLIEHHaA Yepes KOJIOHKY C MOHooBMeHHOW cmonoit no FOCT 20298).

AproH razoobpasHbiit BbiIcokon unctoTbl no FOCT 10157 nau a3ot razoobpasHbin no FOCT 9293.

Mannaguii addrHMpPOBaHHbIN, Nopolwok (99,95%) no FOCT 31291.

HuTpaTt mardms 6-soaHbi no FOCT 11088, y.4.a.

YHuMBepcasnbHas MHAMKaTopHasa bymara.

MpumeyvaHue. [lonyckaeTcs NpMMEHATb Apyrve cpeactsa usmepeHuin, obopyaoBaHne M peakTuBbl C
TEXHUYECKMMN U METPOJIOTMUYECKMMM XaPaKTEPUCTUKAMM HE Xy¥Ke YKasaHHbIX, B TOM YMCae MMMAOPTHOIo
Nnpou3BOACTBa.

4.3. MopAAOoK NOATrOTOBKM K NMPOBEAEHUIO U3MEPEHNI

4.3.1. MoarotoBKa nocyAabl

Bcto ncnonb3yemyto aaa ot6opa, XpaHeHUA, TPAHCNOPTUPOBAHWUA M aHaIM3a Npob nocyay NpombIBatoT
pa3baBneHHoi 1:1 a30THOM KWUC/AOTOM, 3aTtemM OO/bLIMM KOAMYECTBOM BOAOMPOBOAHOW W (Mau)
ANCTUNNNPOBAHHOM BOAbl M ononackmeatoT 3 - 4 pasa 6MAUCTUANMPOBAHHON BoAoW. He ponyckaetca
06pabaTtbiBaTb NOCYAY CMECAMM, COAEPHKALLUMU XPOM.

4.3.2. [purotosaeHne pacTsopos

4.3.2.1. PacTBOp a30THOM KMC/IOTbl MONAAPHOM KOHUeHTpaumm 0,3 monb/am3

B mepHyto Konby BmectmmocTtbto 1000 cm3, HanoNOBWHY 3aMOJIHEHHOW GUAUCTUNANMPOBAHHOM
(mevoHmsupoBaHHon) Boaol, npuamsatloT 20 cM3 KOHLEHTPUMPOBAHHOW a30THOW KucnoTbl. [Mocne
OXNaXKAEHNA A0 KOMHATHOM TemnepaTypbl A40BOAAT PacTBop 6UAUCTUNNANPOBAHHOM (AE€MOHU3UPOBAHHOM)
BOZOW A0 METKU M TLwaTeIbHO nepemelumBatoT. CpOK XpaHeHUs pacTBopa - He bonee 3 mec.

4.3.2.2. PactBOp pa3bas/iieHHOM B COOTHOLWEHMM 1:1 a30THOM KMUCNOTbI

B mepHyto Konby Bmectumoctbto 1000 cm3 nomewatotr 400 cm3  6MAUCTUANANPOBAHHOM
(nenoHusuposaHHOM) BOAbl, 3aTeM MeEpPHbIM UUAMHAPOM npuansBaloT 500 cm3 KOHLUEHTPUPOBAHHOM
A30THOM KMCNOTbI. Mocne oxnaxaeHMA pacTBopa A0 KOMHATHOM TeMMepaTypbl pacTBop B Koibe foBogAT A0
METKU BUAUCTUNNIUPOBAHHON (AeMOHN3NPOBaHHOM) BOAOW M TWaTebHO nepemelinsatoT. CpoK xpaHeHus
pacTBopa - He bonee 12 mec.

4.3.2.3. Xumunueckunit mogmduratop (moandukaTop maTpmubl)

Mpu onpegeneHnm MHOTUX NETKONETYUUX SIEMEHTOB A/11 YBE/IMYEHNA TEMMEPaATYPbl 0301eHMA NPO6bI
N pasgeneHus NUKoB aTOMHOTO M (GOHOBOrO MOIM/IOWEHUA UCMNOAb3YIOT XMMUYECKMe MogudUKaTopbI
(mogmndmKaTopbl MaTpuubl). PacTBopbl HUTpPATa Nannagma U HUTPATa MarHua ABAAIOTCA YHUBEPCAbHbIMU
moamdurkatopamu. [lonyckaetca NpUMMeHeHUe Apyrux MoanduKaTtopos Uan Ux CMecu, B 3aBUCMMOCTU OT
pekoMeHAaLunn nsrotosutenei npmbopos.

4.3.2.3.1. PacTBOp HWUTpaTa Nannaama C MaccoBoi KoHUeHTpauneit nannagua 1 r/am3

B TepmocToiMKuii cTakaH nomewgatotr 1,00 r nopowkoobpasHoro nannagua, pobasnawor 5 cm3
KOHUEHTPUPOBAHHOM a30THOM KUCNOTbI M HAarpeBakT HA SNEKTPOMJIUTKE C 3aKPbITON CNMPAsbio A0 NOJHOTO
pacTBopeHus meTtanna. MNocne oxnaxkgeHusa pactsop GUALTPYIOT B MEPHYIO KONby BMecTUMocTbto 1 am3,
NMPOMbIBAOT GUALTP HECKObKMMU MOPLMAMM PaCcTBOPA a30THOMN KMCAOTbI KOHUeHTpauumn 0,3 monb/am3 u
00BOAAT eto0 06bem pacTBopa 40 MeTKU. CPoK XpaHeHMA pacTBopa - He bosiee 6 mec.

4.3.2.3.2. PacTBOp HMUTPaTa MarHMa MaccoBOM KOHLUeHTpauum 3 r/am3

B konby BmectumocTbto 1 Am3 nomewatot 5,19 r HATpPATa MarHWs U PacTBOPALOT B PAcTBOPE a30THOM
KMCNOTbI KOHUeHTpaumein 0,3 monb/am3. Cpok xpaHeHuMsa pacTeopa - He 6osiee 6 mec.

4.3.2.4. TpagympOoOBOYHbIe PacTBOPbI 3/IeMEHTOB

lpaAyMpoBOYHbIE PacTBOPbl FOTOBAT MNyTem pas3baBneHMs B MEpHOM nocyae Heobxoanmmoro
CTaHAapTHOro obpasua cocTtaBa BOAHOIO pPacTBOpPa 3/IEMEHTA PACTBOPOM a30THOWM KUCAOTbl MOJIAPHOM
KOHUeHTpauumn 0,3 Moab/AM3 B COOTBETCTBMM C MHCTPYKLMEN NO NPUMEHEHUI0 CTaHAapTHoro obpasua. B
KayecTBe rpPaZyMpPOBOYHbIX PACTBOPOB MOTYT MPUMEHATbLCA HEmnocpenCcTBEHHO CTaHAApPTHble 06pasupbl
COCTaBa BOZAHbIX PACTBOPOB 3/1€MEHTOB. [palyupoBOYHbIE PACTBOPbLI KaXKA0ro onpesensiemMoro ajemeHTa
AOJIXKHbI OXBATbIBaTb BECb pabounii 4ManasoH U3MepPeHMA ero MacCcoBOM KOHLEHTpaUmMmM B npobax. Ux uncno
OOJIKHO ObITb HE MEHEE TPexX.

CpOoK XpaHeHMA NPUTOTOBNEHHbIX FPAAYMPOBOYHbBIX PACTBOPOB 3/IEMEHTOB C  MACCOBOM



KOHUeHTpaumen ot 10 go 100 mr/am3 B NJIOTHO 3aKPLITON MOCyAe M3 MOJIMMEPHbIX MaTtepuasnos (Kpome
pacTBopa cepebpa) - He bonee 2 mec; pacTBopa cepebpa B NOCyae U3 TEMHOIO CTek/a - He 6onee 14 cyT;
rpasymMpoBOYHbIX PAaCTBOPOB 3/1EMEHTOB C MacCOBOW KoHLUeHTpaumei ot 1 4o 10 mr/am3 B NJI0THO 3aKPbITOM
NNacTMKOBOM nocyae (Kpome pactBopa cepebpa) - He bosnee 1 mec; pactBopa cepebpa B nocyae U3 TEeMHOTo
cTekna - He 6onee 7 cyT; rpaZlyMpOBOYHbIX PACTBOPOB 3/1EMEHTOB C MAacCOBOM KoHUeHTpauuen ot 0,1 go 1
Mr/am3 B MAOTHO 3aKPbITOW MAaCTMKOBOW mocyae (Kpome pactsopa cepebpa) - He bosee 7 cyT. XpaHAT
pacTBOpbl B XxonoausbHUKe npu Temnepatype ot 4 °C go 8 °C. pagyMpoBOYHbIE PACTBOPbI 3N1EMEHTOB
MaccoBoi KoHUeHTpauun meHee 0,1 mr/am3 un cepebpa - meHee 1 mr/gm3 ucnonbsyoT
CBEXENpPUroToBAEHHbIMN.

4.3.2.5. Xonoctaa npoba - 6uamMcTUNANpoBaHHan (AeMOHM3MPOBAHHAA) BOAA, COoAep’Kallias Bce
BELLECTBA M B TAKUX KOHLEHTPALMAX, KOTopble f06aBAAIOT K aHaNM3npyemoi npobe.

4.3.2.6. KOHTPO/Ib YMCTOTbI MPUMEHAEMbIX PEAKTUBOB NPOBOAAT MO XON0CTOM Npobe. M3mepeHHoe B
Helt no 4.4 copepykaHue onpenensemblx 31eMEHTOB LO/MKHO ObiTb MEHEe 3HAYEHMSA HUMKHEWN FPaHUUpbI
YCTaHOBNEHHOTO AWanasoHa M3mMepeHWi. B npoTMBHOM cayyae MCNOAb3YyIOT peakTuBbl 60nee BbICOKOM
YUCTOTbI UAM NPOBOAAT UX AONONHUTENbHYIO OYMCTKY, HANPUMEpP, MEeTOA0M NeperoHKu.

4.3.3. NoarotoBka npubopa

ATOMHO-3abCcOPOUMOHHDBIV cnekKTPOMeTp (cnekTPodOTOMETP) C INEKTPOTEPMUYECKMM aTOMU3ATOPOM
NOAroTaBAMBatOT K paboTe B COOTBETCTBUM C PYKOBOACTBOM (MHCTPYKLMEN) NO aKcnayaTaumn. Perrumol
paboTbl npubopa M nNporpammy Harpeesa MNeyn YCTaHABAMBAKOT B COOTBETCTBUM C PEKOMEHAALMAMM
nsrotosutena npubopa. PekomeHayemble pexxMmMbl NPOBEAEHUA U3MEPEHUI NpuBeaeHbl B MpunoxeHum A.
Mpn 3TOM [N KOHKPETHOro Tuhia npubopa onTMMmasbHble peXMmbl  paboTbl  yCTaHAaBAMBAOT
9KCNepumMeHTaNbHO.

4.3.4. TpagyvpoBskKa npmbopa

lpagynpoBKy Nnpubopa NPoBOAAT Nepes HayaaoM U3MeEPEHUI NOAIOTOBAEHHbIX NPo6. a5 nonyyeHus
rPaflyupoBOYHOM XapPaKTEPUCTUKMU B PEXMMAX, YCTAHOBMEHHbIX Mo 4.3.3, He MeHee Tpex pas U3mepAatT
3HAYEeHWEe ATOMHOrO MOT/IOWEHNA XONOCTOM MNpPobbl, @ 3aTeM - Ka)KAOro rpagyMpoBOYHOIO pacTeopa
onpenensaemoro snemeHTa, npurotosneHHoro no 4.3.2.4, Kak npaswno, B NopAagKe BO3paCTaHMA
KOHUeHTpaumnu. Mo pesynbTatam M3MEPEHUA ONpPefenAlT rPafyMpOoOBOYHYKD 3aBUCMMOCTb CPegHero
3Ha4YeHUA ATOMHOrO MOrNOWEHUA KOHKPETHOro 31eMeHTa C Y4eTOM CpeaHero 3HayeHUA aTOMHOrO
MOrNOLWEeHMA X0N0CTON NPO6bI OT MacCOBOW KOHLEHTPALMM 31eMEHTA B aHAIM3MPYEMOM FPaLyNpPOBOYHOM
pacTsope.

4.3.5. KOHTpOo/1b CTabUABHOCTU rPayMpPOBOYHOM XapaKTEPUCTUKM

CTabunbHOCTb FPaAyMPOBOYHOM XapaKTEPUCTUKM KOHTPONMPYIOT HE MeHee YemM 4yepes Kaxgble 15
aHanMsMpyembix nogpss npob Boabl. Oaa KOHTPOAS CTabuabHOCTU TPagyMpPOBOYHOW XapaKTePUCTUKM
N3MepPAIOT MPUrOTOBJ/IEHHbIM FPASYMPOBOYHbIA PaAcTBOP, B KOTOPOM MAcCOBasA KOHUEHTpPAUMA 3/1eMeHTa
HaxoguTca B6M3KM paboyero AManasoHa U3MeEPEHUIA 3TOro 3N1EMEHTA B aHaIM3MpyemMol napTum npob.

lPaayMpPOBOYHYIO XapPaKTEPUCTUKY CUMTAOT CTaBUIBbHOM, eC/I BbINOHAETCA YCA0BUE

100/C-C,|<0,5-6-C,, (1)

roe q - [eicTBMTEeNIbHOE 3HayYeHWe MacCOBOW KOHLEHTPaUMK 3/eMeHTa B rpaayumpoBOYHOM

pacTBope, Mr/gm3;

C - UsmepeHHOe 3Ha4YeHNe MacCOBOM KOHLLEHTPALMM 3N1EMEHTA B STOM e rpagyMpoBOYHOM PacTBOpE,
mr/om3;

O - rpaHuLpl 4ONYCKaeMoit OTHOCUTENbHOIM NorpeLHoCcTH (cm. Tabauly 1), %.

B cnyyae HeBbiNoAHeHUsA ycnosus (1) NpoBoaAT NOBTOPHYIO rpasynpoBKy npubopa.

4.3.6. NoarotoBka Npob

4.3.6.1. K npobe aHanusnpyemoit BoAbl, €C/IM ee He KOHCEpPBMPOBaNAW nocie oTbopa, fobasnawoT
KOHLLEHTPMPOBAHHYIO a30THYIO KMCNOTY M3 pacyeTa 2,0 cm3 a30THOM KmcnoTbl Ha 200 cm3 Boabl. Ecin npoby
KOHcepBMpoBanau, To aobasnsawoT 1,0 cm3 a3oTHoM KucnoTbl Ha 200 cm3 Boabl. PactBop TWATeNbHO
nepemeLlnBaloT U BblAEPKMBAIOT He MeHee 2 4. Ecn B NoAKMCAeHHOM Npobe HAaxoAATCA 3amMeTHble Fnasy
B3BELUEHHbIE YacTULbl, TO Nepes NpoBeeHNeEM N3MepeHmnii ee GUAbTPYIOT.

4.3.6.2. MNpn HeobxoaMMoOCTM pas3baBneHUs WUCXOAHOW MNpobbl BOAbl, @ TaKXe ANA yCTpaHeHWs
BO3MOXXHOIO MELLAOLWEro BAMAHUA MaTpuLbl NOAroTOBAEHHbIe No 4.3.6.1 npobbl pa3baBAAOT pacTBOPOM



a30THOM KMUC/I0Tbl MOAIAPHOM KoHueHTpauun 0,3 mosb/am3.

[Ons nNpoBepKM Ha/MuMA MELLAIoOLWEro BAMAHMA MATPULbl M3 noAarotoBseHHoW no 4.3.6.1 npobbl
OTOMPAIOT AZIMKBOTHYIO YacTb U pa3basnaoT ee B 5 - 10 pa3 pacTBOPOM a30THOM KUCIOTbl MONAPHOM
KoHUeHTpaumu 0,3 monb/am3. UcxoaHyto 1 pa3basneHHyo npobbl M3mepsatoT no 4.4.

Mewwatolme BAMAHMA CYUTAIOT HE3HAYUMbIMM, €C/IN BbINMOIHAETCA YC/I0BUE

K,C, —c\s\/(o,m-&KP .C,) +(0,01-5-C) 2

roe [g - KpaTHOCTb pa3baB/ieHMA UCXOAHOM NpPobbl;

C;) - MaccoBanA KOHLeHTpauua afnemeHTa B pasbasneHHon npobe, mr/am3;
C - MaccoBan KoHUEeHTpaumaA 31eMeHTa B ucxogHon npobe, mr/am3;
O - rpaHULbl 4OMYCKAEMOM OTHOCUTE/IbHOM MOrpelHoCTY (cM. Tabauly 1) 4ns COOTBETCTBYIOLLENO

3HaYeHunA C;) nC, %.

B cnyyae 3arpAsHeHua rpaduToOBON Nedun nNpu nsmepeHuu npob c cogepykaHMem onpenenaemoro
3N1EeMEHTA, BbIXOAALLMM 33 BEPXHIOIO MPaHULY AMana3oHa U3MepeHUin, He0HXOANMMO NPOBECTU € OTKUT A0
TEX Nnop, NoKa CUrHaa Npu onpeseneHnm XonocTo Nnpobbl He BEPHETCA K MCXOLHOMY YPOBHIO.

4.4. MNopAaaok NpoBeaeHMA N3MepeHni

4.4.1. 3amepeHne MaccoBOMN KOHLLEHTPALMKN 31EMEHTOB NPOBOAAT B COOTBETCTBUM C TpeboBaHMAMM
PYKOBOACTBA (MHCTPYKLMM) NO 3KCNAyaTaLum cnekTpomeTpa (cnekTpodoTomeTpa).

4.4.2. YcTaHaBAMBAIOT ONTUMAJIbHbIE PEXUMbI  U3MEPEHUN AN  KOHKPETHOro 3/7eMeHTa B
COOTBETCTBUM C PYKOBOACTBOM (MHCTPYKUMEI) MO IKCMAYaTALMKN CNEKTPOMETPA.

4.4.3. ANMKBOTHYIO 4YacTb MogroToBaeHHolM no 4.3.6 npobbl BBOAAT AO3MPYHOLIMM YCTPOWCTBOM
(MUKpopo3aTopom) B rpaduTOBYIO NeYvb cnekTpoMmeTpa. HarpeeaHue npobbl NPOBOAAT B TOKE MHEPTHOFO rasa
(aproHa) no nporpamme, BK/OYatOLLEN BbICYLUMBAHWE, 030/1€HNE, aTOMU3aLMI0 NPOBbLI U OTKUT Nedn. Mpu
NU3MepeHUm Kenesa, KobanbTa, MapraHua, Meam, MbllbsiKa, HUKENA, CBUHLA, cepebpa 1 LIMHKA AonycKaeTca
MCMNO/Ib30BaTb B KayecTBe MHEPTHOro rasa asoT. MiamepeHMe aTOMHOro MOr/foWeHMA 31eMeHTa B Kaxaomn
npobe nNpoBoAAT He MeHee AByX pas. KomneHcauuio HecenekTMBHOrO MOFNOLLEHUA OCYLLECTBAAIOT C
MCNOAb30BaHMEM Pas3IMYHbIX CMOCOBOB KOPPEKUMU: HEMPEPLIBHOrO CreKkTpa AenTepueBOM SlaMmon, Ha
ocHoBe 3ddeKTa 3eemaHa M apyrue. Mamepsaemas MaccoBas KOHLLEHTPALMA ONpeaensieMoro sfemeHTa B
npobe Ao/IKHa HaxoANTLCA B Npeaenax HalaeHHou no 4.3.4 rpagyMpoBOYHOM 3aBUCMMOCTH.

4.4.4. Ona noBblleHUA TemnepaTypbl 030/eHMA NpPob pekomeHAyeTca B rpadMTOBYIO Meyb
aTomusaTopa, nepen BBeAEHMEM B Hee aJIMKBOTHOM 4YacTM MoAroTOB/AEHHOW npobbl, A06aBaATb
moamduKaTop, NPUroToBaeHHbIM No 4.3.2.3, B COOTBETCTBUMN C PEKOMEHOAUUAMMK M3roToBuTena npmnbopa.
Mpyv 3TOM JaHHylO npoueaypy NPOBOAAT WM Npu rpagymposke npubopa. [Jdonyckaetca p[o6asnAtb
MOANDUKATOP MATPULbI HEMOCPEACTBEHHO B aHANM3MpPyeMble NPO6bl, COOTBETCTBYIOLLME MPALYMPOBOYHbIE
pacTBOpPbI U XOOCTYIO NPOOY.

4.4.5. XonocTtol onbIT

N3mepAtoT 3HaYeHNEe aTOMHOIO MONOLWEHUA XON0CTOM Npobbl, NpUrotosneHHon no 4.3.2.5.

4.5. MeTponormyeckmne xapaKTepucTuKku

MeTop obecneunsaeT NosyveHne pe3ynbTaToB USMEPEHNA C METPONOTMYECKMMM XapaKTEPUCTUKAMU,
He NPeBbILAOWMMN 3HAYEHUIA, NPUBEAEHHDBIX B Tabanue 1, npu foBepuTenbHol BepoaTHocTm P = 0,95.



MeTponornyeckme xapakTepucTuKn

Moka3aTesb TOYHOCTH
HauMeHoBaH e (rpaHuMubI <f> AonycKkaemon
SeMenTa MaccoBasn KOHLEeHTpauusa anemeHTa, mr/am3 OTHOCUTENBHOM NOTrPeLIHOCTN NpU
BeposTHocTh P = 0,95)
+0,%

ANOMUHUN Oor 0,01 mo 0,1 BKJIOU . 40
Bapwuit " 0,01 " 0,2 " 30
Bepunnuin " 0,0001 " 0,0005 " 50
Ce. 0,0005 "™ 0,002 " 25
BaHaauit Or 0,005 "™ 0,01 " 50
Ce. 0,01 " 0,05 " 25
BucmyT " 0,005 " 0,05 " 60
" 0,05 " 0,1 " 30
Yeneso Oor 0,04 " 0,25 " 20
Kaamuin " 0,0001 ™ 0,001 " 50
ce. 0,001 "™ 0,01 " 25
KobanbT " 0,001 "™ 0,005 " 35
" 0,005 "™ 0,05 " 20
MapraHet Or 0,001 "™ 0,05 " 20

Tabnnua 1



Megb " 0,001 " 0,01 " 40
Ce. 0,01 " 0,05 " 20

MonunbaeH " 0,001 " 0,05 " 35
" 0,05 " 0,2 " 20

MblWbaK Oor 0,005 "™ 0,02 " 50
Ce. 0,02 " 0,05 " 25

" 0,05 " 0,3 " 15

HuKeNb or 0,001 " 0,05 " 30
Onoso " 0,005 " 0,02 " 40
CsuHel, " 0,001 " 0,01 " 40
Ce. 0,01 " 0,05 " 20

Cenen or 0,002 " 0,05 " 20
Cepebpo " 0,0005 " 0,01 " 40
Cypbma " 0,005 " 0,02 " 35
TutaH " 0,1 " 0,5 " 40
Xpom " 0,001 " 0,01 " 40
Cs. 0,01 " 0,05 " 25

LnHK or 0,001 " 0,05 " 25

<*> YCcTaHOBNEHHbIE YMC/IEHHbIE 3HAYEHUS rpaHnL, ,El,OﬂyCKaEMOl‘/JI OTHOCUTE/IbHOM NOrpewHOCTN COOTBETCTBYHOT YHNC/IEHHbIM

3HaYeHMAM PacLMPEHHOM HeonpeaeneHHOCTH (B OTHOCUTENbHbIX e4MHULAX) Uom npu KoadpodumumeHTe oxeata k = 2.




4.6. 06paboTKa pe3ybTaToB U3MEPEHUN
4.6.1. o 3HaYEeHNAM aTOMHOTO NOT/OLLEHNA 31eMEHTa B aHaU3Mpyemoi npobe BoAbl M B XONOCTON Npobe, MCNOAb3yA rPagynpOoBOYHYIO XapaKTePMCTMKY No 4.3.4,

ONpeAensioT MacCoBYIO KOHLEHTPALMIO 31eMeHTa B aHaausnpyemoii npobe soabl X, mr/am3.

4.6.2. 3a pesynbTat onpegdenenna X , mr/am3, NnpuHUMaloT cpeaHeapudMeTUHeCKoe 3HaueHWe AByX napaniesibHbiX U3MEPeHWi aHaNU3NPyemoro 31eMeHTa,
YZL0BNETBOPAIOLWMX YCOBUIO

200-|X, - X,|<r-|X, + X,

,(3)

rae X, X, - pesynbtatbl napannenbHbix M3MepeHnii onpesensemoro anemeHTa, mr/am3;

r - 3HaYeHuWe npeaena NoBTOPAEMOCTU A1a ONpeaenaeMoro afemeHTa (cm. Tabauuy 2), %.
Tabanuya 2

HopmaTtusbl CTabunbHOCTH PE3yNbTaToOB M3MEDEHMVI

Mpeaen NnoBTOPAEMOCTU

MNpenen BOCNpon3BoOAMMOCTH
(OTHOCMTeﬂbHOE 3Ha4yeHune

(OTHOCVITeanOG 3Ha4yeHune

[OMNycKaemoro
[OMYCKaeMoro pacxoxaeHus
HanmeHoBaHune PACXOMAEHUA MEXAY
MaccoBas KoHLUeHTpauus anemeHTa, mr/am3 Mexay ABYMSA pe3y/ibTaTamu
3/1eMeHTa ABYMSA pe3y/ibTaTamm

onpeaeneHunin, Noy4eHHbIMN B
YC/I0BMAX BOCMPOM3BOANMOCTU
npu P=0,95) R, %

napanfenbHbix
onpeaeneHui npm

P=0,95)r, %
AIOMUHNN Oor 0,01 mno 0,1 BKJIOUY . 37 52
Bapuit " 0,01 " 0,2 " 28 39
Bepunnuit " 0,0001 "™ 0,0005 " 46 64
Ce. 0,0005 ™ 0,002 " 24 33
BaHaguit " 0,005 "™ 0,01 " 46 64




BucmyTt

HKeneso

Kagmunii

KobanbT

MapraHey,

Meab

MonnbaeH

MblwbakK

Hukenb

Onoso

CBuHel,

0,0001
0,001
0,001
0,005
0,001

0,001

24

56

28

21

46

24

33

21

21

37

21

33

21

46

24

16

28

37

37

22

33

78

39

29

64

33

46

29

29

52

29

46

29

64

33

21

39

52

52

30




Cenen
Cepebpo
Cypbma
TuTaH

Xpom

LnHK

0,002
0,0005

0,005

22

37

33

37

37

24

24

30

52

46

52

52

33

33




Ecan mncxoaHyto aHanusupyemylo npoby pa3basaann, TO MOAYYEHHbIN pe3ynbTaT YMHOMaloT Ha
KpaTHOCTb Npou3BeAeHHOro pa3basieHnsa UCXoAHOM Npobbl aHaAN3MPyeMoit BoAbl.

Mpu HeBbINOAHEHUM ycnosuAa (3) MCMONbL3YIOT MEeToAbl MPOBEPKM NPUEMNEMOCTM pes3y/bTaTos
napannenbHbIx onpeaeneHunii U yCTaHOBAEHNA OKOHYaTeIbHOro pesy/ibTaTa M3mepeHuin cornacHo FOCT MCO
5725-6 (nyHKT 5.2) uau [1].

MpumevaHue. TpyM NOAyYEHUU pPe3ynbTaToB M3MepeHuid B ABYX nabopatopuax 3a pesynbtaT
N3MepeHUii NPMHMMALOT cpeaHeapudmeTUYeckoe 3HaYeHne pesynbTaToB U3MepPeHUIA, NOAYYEHHbIX B ABYX

na6opatopuax X, .. n X, o npu sbinonHenun ycnosus

200")(1 inacs‘SR‘(le+X2na6);(4)

maé

roe R - 3HaueHMe npegena BOCNPOU3BOANMMOCTU Mo Tabauue 2.

Mpy HeBbINOMHEHUWN ycoBUA (4) ANA NPOBEPKU NPUEMIEMOCTU B YC/IOBUAX BOCNPOU3BOANUMOCTM
Kaxkgasa nabopatopusi AOJIKHA BbINOJIHUTL Npoueaypbl cornacHo FOCT UCO 5725-6 (noanyHKTbl 5.2.2,
5.3.2.2) uan [1].

4.7. KoHTpO/1b NOKa3aTeien KayecTBa pe3y/ibTaToB U3MEpPEHUI

KoHTpoNb MoOKasaTenem KayecTBa pes3y/nbTaTOB M3MepeHuM B nabopaTopumn npepycmatpusaet
npoBeAeHMe KOHTPOJIA CTabUNbHOCTU pe3y/ibTaToB M3MepeHuit ¢ ydyetom TpebosaHun FTOCT NCO 5725-6
(paspen 6) naum [2].

4.8. OdopmneHne pe3ynbTaToB N3MEPEHUI

4.8.1. Pe3synbTaTbl M3MEPEHWUN PEFUCTPUPYIOT B MPOTOKOJIE MCMbITAHUI, KOTOPbIN OPOpMAAIOT B
cooTtBeTcTBUU ¢ TpebosaHMamM TOCT MCO/M3K 17025, npu 3STOM NPOTOKON UCMbITaHWUIA AO/IKEH COAepKaTb
CCbIJIKY Ha HaCTOALLMIM CTaHAAPT C yKa3aHMeM MeToAa onpeaeneHusa.

4.8.2. Pe3ynbTaTbl M3MEpPEHWI cogepaHUA 3/1emMeHTa B aHanusmpyemon npobe X, mr/am3,
NpeAcTaBAAOT B BUAE (Npu NOATBEPKAEHHOM B 1abopaTopMM COOTBETCTBUM aHANIMTUYECKONW Npoueaypbl
TpeboBaHMAM HaACTOALLErO CTaHAAPTA)

X+ A 6o X+U, (5)

roe X - pesynbTaT M3MepeHuii, NoNyYeHHbIN B COOTBETCTBUM C Npoueaypol no 4.6, mr/am3;
A - abcontoTHas NOrpelHOCTb U3MEPEHWUI COAEepXaHWA dNeMeHTa, Mr/am3, BbluMcnaemas no
dopmyne

A=0,01-6-X,(6)
eCNu UCXoAHYIo Npoby pasbasnanu, To 3HayeHne A paccumtbiBatoT no dopmyne

A=0,01-6-K,-C,,(7)

rae O - rpaHuLpbl 4OMYCKAEMO OTHOCUTE/IbHOM MOTPELLHOCTY U3MEPEHMSA COAEPIKAHMSA INEMEHTA MO
Tabaunue 1, %;

U - paclumpeHHas HeonpeaeieHHOCTb Npu KoadduumeHte oxsata k = 2, mr/am3, paccuntbiaemas no
dopmyne

U=0,01U,_ -X,@8)

roe UOT - paclMpeHHas HeonpeaesieHHOCTb (B OTHOCUTE/IbHbIX eAnHuuax) npu KoadduumeHTte

H
oxBaTa k =2 no tabnuue 1.
JonycKaeTca pesynbTaT U3MepPeHUii NpeacTaBATb B BUAe



X+A

a6 ?

Mr/oM’, (9)

npu yenosun Ao <A, rpe A - 3HaueHMe nokasaTtens TOYHOCTU U3MEPEHUN (foBepUTENbHbIE

npu ycnosun U

1120

X +U_, mr/mm’, (10)

rPaHnLbI abcontoTHOM norpewHoCTn M3MEDEHMm), YCTaHOB/NEHHOE NpU peannsalmmn HaCtoAwero MmeToga B
na6opaTopMM n obecneynBaemoe KOHTpO/1EM CTabunbHOCTU PEe3ynbTaToB M3Mep6HMVI;

<U , rae Una6 - 3Ha4YeHune paCLumpeHHoﬁ HeonpeaeneHHoCTn, yCtaHoBNEHHOE

npu peannsaumm HacToAlero metoaa B nabopatopum ¢ ydetom [3] unum [4] n obecneynsaemoe KOHTpoOAEM
CcTabunbHOCTM pe3yibTaToB M3MepeHuin B nabopatopuu.

MpumeyvaHue. Mpn HeobxoammocTn (B cooTBeTcTBuM ¢ TOCT UCO 5725-6, nyHKT 5.2) ana pesynbTaTa

5. OnpegeneHune cogepaHua antommHna, bapua, bepunnus, 6opa,
BaHagMsA, BUCMYTa, BOAbdpama, Kenesa, Kaamusa, Kanus, Kanbumsa,
KobanbTa, KpeMHUA, IUTUA, MarHUA, mapraHua, megu, monnbaeHa,

MbILIbAKA, HAaTPWA, HUKENSA, 0I0Ba, CBMHL, ceneHa, cepebpa,
CTPOHUMUSA, CypbMbl, TEANYPA, TUTaHa, XPOMa, LIMHKA METOA0M

aTOMHO-3MMUCCUOHHOM CNEKTPOMETPUMU C UHAYKTUBHO
cBA3aHHOM nnasmoi (metog, 2)

5.1. CywHocTb meToaa
MeTon OCHOBaH Ha M3MEPEHUU WMHTEHCMBHOCTM W3/lyYEHUA AaTOMOB OMNpeaesiAeMblX 3/1EMEHTOB,

BO3HUKaloLWero

npu

pacnblieHnn

aHann3npyemonm
BO36YXKAAEMYIO PaANOYACTOTHbIM 3/1IEKTPOMArHUTHBIM MONEM.

npobbi

B aproHoByto

naasmy,

namepeHna X yKasblBaeTcA KOMYECTBO NapannenbHbIX onpeaeneHunii u cnocob ycTaHoBAEHMA pesyabTaTa
N3MepeHu.

UHAOYKTUBHO

MeToa no3BoasieT MPOBOAMTb M3MEPEHUA COAEPKaHMA 3/EeMEHTOB B pacTBope aHa/iM3npyemol

AJIIOMUHY A
Bapusa
Oepuinmsa
topa
BaHaIusa
BUCMYyTa
BOJIbOpaMa
xeJjiesa
KagMms
Kanms
KaJlbLuys
KobasibTa
KPEeMHM A
JINTUA
MaTHUSI
MapraHia
MeInu
MoJiMbOeHa
MEIIIB AKa
HaTpUA
HUKEJIS
oJIoBa
CBMHILA
ceJyleHa
cepebpa
CTPOHLMSA
CYPbMEL
Tesypa
TUTAHAa

- OoT
- OoT
- OoT
- OoT
- OoT
- OoT
- OoT
- OoT
- OoT
- OoT
- OoT
- OoT
- OoT
- OoT
- OoT
- OoT
- OoT
- OoT
- OoT
- OoT
- OoT
- OoT
- OoT
- OoT
- OoT
- OoT

npobbl 6e3 pasbaBneHnna B cieyOWNX ANanas3oHax:

0,01 mo 50 mMr/mmMm3;

0,001 mo

50 Mr/mM3;
0,0001 mo 10 mr/mM3;

0,01 mo 50 mMr/mMm3;

0,001 mo

50 mr/mM3;

0,05 mo 10 mr/mM3;
0,05 mo 10 mMr/mM3;
0,05 mo 50 mMr/mMm3;

0,0001 mo 10 mMr/mmM3;
0,05 mo 500 mMr/mMm3;

0,01 mo 50 mr/mmMm3;

0,001 mo

0,001 mo

10 mr/mMm3;
0,05 mo 5,0 Mr/mM3;
50 mMr/oMm3;

0,05 mo 50 mMr/mm3;

0,001 mo
0,001 mo
0,001 mo
0,005 mo

10 mMr/mM3;
50 Mr/mM3;
10 Mr/moM3;
50 Mr/moMm3;

0,1 mo 500 mMr/mm3;

0,001 mo
0,005 mo
0,003 mo
0,005 mo
0,005 mo
0,001 mo
0,005 mo
0,005 mo
0,001 mo

10 mMr/mM3;
5,0 Mr/moMm3;
10 Mr/moM3;
10 Mr/moM3;
50 mr/mM3;
50 Mr/mMm3;
50 Mr/mM3;
10 Mr/moM3;
50 mMr/oMm3;



Xpoma - or 0,001 mo 50 wmr/mm3;
LMHKA - or 0,005 mo 50 mMr/mMm3.

Ha pesynbTaTbl onpegeneHnss MacCoBOM KOHLEHTPAUWW 371emMeHTa B BOLE MOryT OKasblBaTb
MellatoLwme BANAHUA ApyrMe sfieMeHTbl, npuBeaeHHble B [TpunoxkeHnn b.

MeToa, MOXKET NPUMEHATLCA ANA onpeaeneHna H6osee BbICOKMX KOHLEHTPAUWUIA 3N1eMEHTOB nocse
pa3baBneHua aHannsmpyemoi npobbl Bogbl, HO He 6onee yem B 100 pas.

Mpn HeEOHXOOMMOCTN AOCTUMKEHMA HA UCMOJIb3YEMOM TUMNE aTOMHO-3MUCCUMOHHOIO CNEKTpomeTpa C
WHAOYKTUBHO CBA3AHHOM M/1a3MOM HUMKHEN rpaHuubl AMana3oHa U3MEPEHU MPUMEHAIOT crneumanbHyto
cucTemy BBOAA NPobbl B CNEKTPOMETP, Hanpumep, yAbTPa3ByKOBOE pachblieHue npoobol.

5.2. CpenctBa M3MepeHUin, BcnomoratesibHoe 060pyaoBaHMe, PeakTMBbl U maTepuansl - no 4.2 co
cnefyroWwmmm YyTOYHEHUAMMU:

aTOMHO-3MMUCCUOHHDBIA CMEKTPOMETP C PafMOYaCTOTHbIM 3/1EKTPOMArHUTHbIM FeHepaTopom AnA
BO36OY)KAEHUA UHAYKTUBHO CBA3aHHOM aproHoBOM Nnasmbl, 060PYA0BaHHbIA YCTPOUCTBOM A5 KOHTPOAS
CKOPOCTEM NOTOKA QaproHa, YCTPOMCTBOM [AnA 06pabOTKM BbIXOAHbLIX CWUFHANOB CMEKTPOMETpa C
BO3MOXHOCTbIO KOPPeKLMU GOHOBbLIX CUTHA/OB;

umnanHapbl mepHble no NOCT 1770 emectmocTbio 100 1 500 cm3.

5.3. MopAgoK NoAroTOBKM K NPOBEAEHUIO USMEPEHUI

5.3.1. MoarotosKa nocygbl - no 4.3.1.

5.3.2. NMpurotosBneHune pacTeopoB

5.3.2.1. PacTBOp a30THOM KMUCAOTbl MOIAPHOM KoHUeHTpaumum 0,3 monib/am3 - no 4.3.2.1.

5.3.2.2. PactBop pasbaBneHHon 1:1 a30THOM KMUCAOTbI - No 4.3.2.2.

5.3.2.3. I'pagynpoBOYHbIE PACcTBOPbI 3N1EMEHTOB - N0 4.3.2.4,

5.3.2.4. TpagynpoBOYHbIE PAaCcTBOPbI CMECH 3IN1eMeHTOB

lpadyMpoBOYHbIE pacTBOpbl cmeck 3nemeHToB cepuit "A" n "B" rotoBAT B COOTBETCTBUM C
MpunoxeHnem B HemocpeACTBEHHO Mnepes HavyaloM M3MEPEHUA NyTEM CMELUEHMA TPaALYMPOBOYHbIX
pacTBOPOB, MPUrOTOBAEHHbIX Mo 4.3.2.4, COOTBETCTBYIOWLEN MACCOBON KOHLIEHTpauMn U pasbassieHnem
pacTtsopom a30THOM KUCNOTbI MONAPHOMN KOHUEHTpaLum 0,3 mob/am3. Ucnonb3ytoT
CBEXXenpuroToBieHHble rpagynpoBOYHble pacTBopbl. [PagyMpoOBOYHbIE pPaACTBOPbI CMECU 3/1eMEHTOB
OOJ/IKHbI OXBaTblBaTb Becb Pabouyuii AManasoH M3MEPeHWs MACCOBOM KOHLIEHTPaUUW onpesensemoro
anemeHTa B Npobax. Y1cno rpasympoBOYHbIX PACTBOPOB A0XKHO ObITb HE MEHee ABYX.

MpumedaHue. Ona sneMeHTOB BUCMYT, IMTUI, ONI0BO, KPEMHUI, TENNYP U BOAbdpam, Kak Npasuo,
NCNONb3YIOT OAHOKOMMOHEHTHbIE rPagyMpPOBOYHbIe pacTBopbl No 5.3.2.3.

5.3.2.5. XonocTtas npoba - no 4.3.2.5.

5.3.2.6. KOHTPO/1b YNCTOTbI NPUMEHAEMbIX PEaKTUBOB - No 4.3.2.6.

5.3.3. MNogroTtoBKa npubopa

ATOMHO-3MWUCCUOHHbIN CNEKTPOMETP MOATOTAaBAMBAOT K paboTe B COOTBETCTBUM C PYKOBOACTBOM
(MHCTpYKUMelt) no 3KkcnayaTauuun. Pexumbl paboTbl npubopa YCTAHAB/AMBAOT B COOTBETCTBMM C
pekoMeHAaLMAMM U3roToBuTeNA Nprubopa. PekomeHayemble peXXnumMbl NPOBELEHUA USMEPEHUI NPUBEAEHDI
B MpunoxkeHnn b. Mpn 3ToM [N KOHKPETHOro Tuna npubopa ONTUMaAJbHbIE PEeXMMbl YCTaHABANBAOT
3KCNEPUMEHTA/IbHO.

5.3.4. YcTpaHeHWe meLlatowmx BAUAHUN

KoppeKkuuio ¢oHa npu BO3HUKHOBEHUM MATPUUHbIX 3PEKTOB M y4vyeT B3aUMHOIO BJIUAHUSA
N3MEpPAEMbIX 3/IEMEHTOB 3a CYET CMEeKTPa/ibHbIX HaNoXeHUn (3ddeKT MHTepdepeHUnn) NpoBoAAaT npu
NOMOLLM NPOFrPaMMHOro obecrneyeHMA CNEeKTPOMETPa B COOTBETCTBUM C PYKOBOACTBOM MO 3KCMayaTaumm
cnekTpomeTpa. CNeKkTpasbHbIX HAN0XKEHU n3beratoT BbIDOPOM anbTepPHATUBHOM A/IMHbI BOHbI U31yYeHUA
anemeHTa (cm. MMpunoxkenue B). UccneposaHne addekta uHTepdepeHUUM U pacyeT HeobxoAuMbIX
NonpaBoK, Y4UTbIBAOLMX BO3MOXKHOE BAUAHNE MHTEPEPUPYIOLLMX SNEMEHTOB, NPOBOAAT HA CTAHAAPTHbLIX
06pa3Lax BOAHbIX PACTBOPOB 3/IEMEHTOB CO 3HAYEHMUAMM MACCOBbIX KOHUEHTPAUMI 3/1eMEHTOB He MeHee
100 mr/am3. Bbibop ToueK KoppeKumm ¢poHa NpoBOgAT Ha Hambonee TUMNMUHbLIX pabounx npobax BoAbl U
(nnK) rpayMpPoOBOYHBIX PACTBOPAX CMECU 3N1EMEHTOB NYTEM U3MEPEHUA UHTEHCUMBHOCTM GOHOBOTO CUrHaNa
C OAHOW MK C ABYX CTOPOH U3MEPAEMOrO CNEKTPAIbHOTO NMMKa 3nemeHTa. CneayeT n3beratb Bbibopa ToUEK
KoppeKkumn ¢oHa ANna onpeaensieMoro 3snemeHTa B 06/1acT, B KOTOPOW BO3MOXKHO MNOSBAEHUE
CNEKTPANbHbIX IMHUI APYITUX MHTEPDEPUPYIOLLUX S1EMEHTOB.

5.3.5. IpagynpoBKa npubopa

lPagyMpoBKY CMEKTPOMETPaA MPOBOAAT Nepes Havyas oM WM3MEePEHUI NOAroToBAEHHbIX Npob. Ana



NoNy4eHUA rPafynMpoBOYHON XapaKTEPUCTUKM B PeXKMMAX, YCTaHOBAEHHbIX N0 5.3.3 1 5.3.4, He meHee AByX
pa3 U3MepALOT Ha /IMHE BONHbI U3/TYYEHUA ONPEeSeNAeMOro 3/1eMeHTa MUHTEHCUBHOCTb aTOMHOIO U3/Ty4eHUA
XON0CTON Npobbl U HE MEeHee ABYX MPaAyMPOBOYHbIX PAacTBOPOB, NPUrOTOBAEHHbIX No 5.3.2.3 nam 5.3.2.4.
OnpepeneHne rpagyvpoBOYHON XapaKTEPUCTUKKU, 0BpaboTKa WM XpaHeHMe pes3ynbTaToB rPagyMpOBKM
CMEeKTPOMETPa NPOBOAAT C UCMO/Ib30BAHMEM MPOrpamMMHOro obecneyeHmna cnekTpomeTpa.

5.3.6. KOHTpOnb cTabuUAbHOCTM PayMpPOBOYHOMN XapaKTepucTUKM - no 4.3.5 He meHee yem yepes
Kaxkable 20 aHanM3npyembIx nogpas npob soapl.

5.3.7. NoarotoBKka nNpob

K npobe aHanuMsmMpyemol BOAbl, €CM ee He KOHCepBMpoBasW nocne oTtbopa, AobasastoT
KOHLLEHTPUPOBAHHYIO a30THYIO KUC/OTY M3 pacyeTa 1,0 cM3 KOHUEHTPMPOBAHHOM a30THOM KMCAOTbI Ha 200
cm3 Bogpl. 3HaveHMe pH nogKucneHHon npobbl NOA3EMHOM BOAbl KOHTPOAWMPYHOT NpPU  MOMOLLM
YHUBEPCANbHON MHAMKaTOPHOM Bymarn n npu Heobxogmumoctn go6asnatoT B Npoby a3oTHYO KMcnoTy Ao pH
meHee 2. PacTBop TWaTeNbHO NepemMeLLnBatOT U BbIAEPKMBAOT He MeHee 2 4. Ecnuv B noaKkucaeHHon npobe
HaxoA4ATCA 3aMEeTHbIE [1a30M B3BELUEHHble YacTu1Lbl, TO Nepes NPoBeAEHNEM U3IMEPEHUI ee GUNbTPYIOT.

Mpu HeobxoanMmocTn pasbasneHMa McxoaHOW NpPobbl BOAbI, a TaKKe A/ YCTPAHEeHMA BO3MOXKHOI0
MeLlaoWero BAMAHMA MaTpuubl nNpobbl pa3baBasloT PaAacTBOPOM  a30THOW  KUCAOTbl  MOJIAPHOW
KoHUeHTpaumu 0,3 monb/am3.

MpumeyaHue. Ecnm Heobxoammo onpeaennTts B Npobe Boabl pacTBOPeHHble GOPMbl 31EMEHTOB, TO
npoby BHavyane GUAbTPYIOT, @ 3aTEM MOAKUCAAIOT.

5.4. MopAagok npoBeaeHNA N3MepPeHNi

5.4.1. ViamepeHne MaccoBOWM KOHLLEHTPALUW 31eMEHTOB MPOBOAAT MPU YC/OBMUAX, YKa3aHHbIX B
PYKOBOACTBE (MHCTPYKLMKM) MO 3KCNayaTaLMm CNekTpomeTpa.

5.4.2. YcTaHaBAMBAOT ONTUMasIbHble peXXnumbl uamepeHmini no 5.3.3 n 5.3.4,

5.4.3. BBoA, B CNEKTPOMETP MOoAroToBAEHHOW No 5.3.7 nNpobbl U U3MepeHWe aTOMHOIO U3NyYeHUs
3NeMEHTOB B aHa/nu3Mpyemol npobe NPOBOAAT B COOTBETCTBUWM C PYKOBOACTBOM (MHCTpyKUMel) no
3KcnayaTauMm  cnekTpomeTpa. WMHTEHCMBHOCTb  M3Ny4eHMA MOC/Ae  MNPOXOXAeHUA CcBeTa uyepes
AN PaKLMOHHYH0 pelleTKy MOHOXpOMaTopa Uan NoJINXpomaTopa PerMcTpupyeTca OgHUM UM HECKOJIbKUMU
$OTOYYBCTBUTENBHBIMW YCTPOMCTBAMM, POTOTOK KOTOPbLIX M3MepsAeTca M 0bpabaTbiBaeTcA KOMMbIOTEPHOM
CMCTEMOI CNEKTPOMETPA.

5.5. MeTponoruyeckune xapakTepucTukm

MeTog obecrneymBaeT nonydeHne pesybTaToB USMEPEHUSA C METPOJIOTMYECKMMUN XapaKTEPUCTUKAMMU,
He NpPeBbIWAOWMMN 3HAYEHUI, NPUBEAEHHbIX B Tabauue 3, npu goBepuTtenbHon BepoaTHocTn P = 0,95.



MeTponornyeckme xapakTepucTMKn

MoKa3zaTenb TOYHOCTH

HanmeHoBaHMe MaccoBan KOHLEHTPaLMA SnemeHTa, Mr/am3 (rpaHMubI <*> gonyckaeMol OTHOCUTENIbHOM
31emeHTa MorpewHocTn npu sepoAatTHocTn P =0,95) £ &
, %
AIIOMUHNN or 0,01 no 0,05 BxJmou. 32
Cs. 0,05 " 0,5 " 24
" 0,5 " 50 " 16
Bapuii or 0,001 " 0,05 " 26
Ce. 0,05 " 0,5 " 20
" 0,5 " 50 " 15
Bepunnuin Oor 0,0001 ™ 0,001 " 36
ce. 0,001 "™ 0,05 " 32
" 0,05 " 0,5 " 24
" 0,5 " 10 " 15
Bop or 0,01 " 0,05 " 34
Ce. 0,05 " 0,5 " 24
" 0,5 " 50 " 15
BaHagui Oor 0,001 "™ 0,05 " 24

Tabnunua 3



BucmyTt

Bonbdppam

HKeneso

Kagmun

Kanni

Kanbuui

KobanbT

"

20

15

24

16

30

24

18

25

15

10

36

32

24

10

24

17

15

24

16

26




KpemHui

Nnutnin

MarHuu

MapraHey,

Meapb

MonnbaeH

MblwbaK

20

15

24

15

30

18

24

15

32

24

18

42

26

16

26

20

15

36

26

15




HaTtpuin

Hukenb

Onoso

CBuHel,

CeneH

Cepebpo

CTpoHuunit

"

24

15

10

36

26

15

34

24

15

36

25

20

26

20

15

26

20

15

26

20




" 0,5 " 10 " 15
"10 " 50 " 10

Cypbma or 0,005 " 0,05 " 26
ce. 0,05 " 0,5 " 20

" 0,5 " 50 " 15

Tennyp or 0,005 " 0,05 " 36
ce. 0,05 " 0,5 " 26

" 0,5 " 10 " 15

TutaH or 0,001 " 0,05 " 36
Ce. 0,05 " 0,5 " 26

" 0,5 " 50 " 16

Xpom or 0,001 " 0,05 " 26
ce. 0,05 " 0,5 " 20

" 0,5 " 50 " 15

LUnHK or 0,005 " 0,05 " 34
ce. 0,05 " 0,5 " 24

" 0,5 " 25 " 18

"o25 " 50 " 10

<*> YCTaHOB/IEHHbIE YNCNEHHbIE 3HAYEHUSA rpaHnL, ,D,OﬂyCKaEMOﬁ OTHOCUTE/IbHOWM NOrpewHoOCTN COOTBETCTBYHOT YNC/IEHHBIM

3HaYeHUSAM PacLIMPEHHON HeonpeaeneHHOCTU (B OTHOCUTE/IbHbIX eAMHULAX) U0T npu KoapodunumeHTe oxsata k = 2.

H




5.6. O6bpaboTKa pesynbTaToB M3MEPEHWI - aHanorMyHa 4.6, NpU 3TOM WCMONb3YHOT FPaZyMPOBOYHYIO XapaKTepucTUKy no 5.3.5 M 3HauyeHue npegena
noBTOpPAEMOCTH Mo Tabauue 4.

MpumeyaHume. Kak npasuao, nporpammHoe obecneyeHne aTOMHO-3MUCCUOHHBIX CMIEKTPOMETPOB MO3BOAET NPOBOANTL MHOTOKPATHOE onpeaesieHne MaccoBoOW
KOHLLEHTPaLMMN 3N1eMEHTOB U PACCUMTLIBATb 3HAYEHMA NOBTOPAEMOCTM B aBTOMATUUECKOM pPeXUMe.

Tabnuua 4

Hopmatumsbl CTabunbHOCTU PE3yNbTaToOB M3MepeHMl7'l

Mpeaen NoBTOPAEMOCTU

MNpenen BocrnpomnssoamMmocTym
(OTHOCMTe}'IbHoe 3HayeHune

(OTHOCMTeﬂbHOE 3Ha4yeHune

[0onycKkaemoro
[,0NYCKAaeMOro PacXoXKaeHus
HanmeHoBaHue PacXoXAEeHMA MeXay ABYMSA
MaccoBas KoHUeHTpauusa anemeHTa, mr/am3 MeXKay ABYMA pe3ynbTaTamm
aNemeHTa pesynbTaTamm .
onpeaeneHunii, NoNly4eHHbIMU B
napanienbHbix
N YCNOBUAX BOCNPON3BOAMMOCTU
onpeaeneHuni

npn P=0,95)r, % npu P =0,35) R, %

ANOMUHUN Oor 0,01 no 0,05 Bxiwou. 30 42
Ce. 0,05 " 0,5 " 25 36

" 0,5 " 50 " 17 21

Bapwit Or 0,001 ™ 0,05 " 27 38
Ce. 0,05 " 0,5 " 22 31

" 0,5 " 50 " 14 20

Bepunnnit Or 0,0001 " 0,001 " 34 47
Ce. 0,001 " 0,05 " 30 42

1] 0’05 " 0’5 1] 25 36




bop

BaHaanii

BucmyTt

Bosibdpam

Keneso

Kagmunii

Kanui

"

"

11

14

32

25

15

25

22

14

25

17

28

25

20

26

14

11

34

30

25

11

25

20

44

36

20

36

31

20

36

21

39

36

28

37

20

15

47

42

36

15

36




Kanbuui

KobanbT

KpemHui

Nntun

MarHumn

MapraHeL,

Megapb

MonunbaeH

"

10

500

18

14

25

17

27

22

14

25

14

28

20

25

14

30

25

20

41

27

17

27

25

20

36

21

38

31

20

36

20

39

28

36

20

42

36

28

56

38

21

38




MblWwbaK

HaTpuit

Hwukenb

Onoso

CsuHel,

CeneH

n

22

14

34

27

14

25

14

11

34

27

14

32

25

14

34

26

22

27

22

14

31

20

47

38

20

36

20

15

47

38

20

44

36

20

47

37

31

38

31

20




Cepebpo

CTpoHUuMi

Cypbma

Tennyp

TutaH

Xpom

LUnHK

27

22

14

27

22

14

11

27

22

14

34

27

14

34

27

17

27

22

14

32

38

31

20

38

31

20

15

38

31

20

47

38

20

47

38

21

38

31

20

44




" 0,5

0,05

" 0’5

"w 25

"w 50

25

20

11

36

28

15

5.7. KoHTposib NOKasaTenel KayecTea pe3ynbTaToB U3mMepeHuii - no 4.7.
5.8. OpopmneHune pesybTaToB U3MEPEHMIA - aHANOTNYHO 4.8, NPU 3TOM A0NyCKaemas HeonpeaeeHHOCTb (norpeLHocTb) no Tabauue 3.

PexXumbl NpoBeAeHUsA usmepeHuii no metogy 1

PEXXMMbl NPOBEAEHNA U3MEPEHWI NO METOAY 1

MpunoxeHue A
(cnpaBoyHoe)

Tabnnua A.1

CmBOA aneMeHTa Al Ag As Ba Be Bi Cd Co Cr Cu Fe
OnviHa BoAHbI 309,3 328,1 193,7 553,6 234,9 2231 228,8 240,7 357,9 324,7 248,3
perncrpauum, Hm 396,2 242,5
OsoneHue, °C 800 400 1200 900 300 800 800 1000 800
WKW NPU NpUMEHeHUn mogudukaTopa matpuubl - (1) - pactBop HUTPaTa Nannaams, (2) - pacTBop HUTpPaATa MarHus:

OsoneHue, °C 1700 1000 1200 1600 1100 800 1400 1500 1300 1400
(2) (1) (1+2) (2) (1+2) (1) (2) (2) (1) (2)
Atommzauums, °C 2500 1600 2000 2500 2400 1800 1700 2500 2500 2200 2400




CnmBOAN anemeHTa

Mn

Mo Ni Pb Se Sb Sn Ti Y Zn
OnvnHa BoNHbI 279,5 313,3 232,0 283,3 196,0 217,6 286,3 364,3 318,4 213,9
perucTpauunm, Hm 307,6
O3o0neHue, °C 800 1300 1100 500 800 1400 1200 1200
WKW NPU NpUMEHeHun mogudukatopa matpuubl - (1) - pacTBop HUTpPaTa Nannaams, (2) - pacTBop HUTpPaTa MarHus:
O3o0neHue, °C 1400 1800 800 1100 1100 1400 700
(2) (1+2) (2) (1+2) (1) (1+2) (2)
Atomunsauyms, °C 2000 2600 2300 1900 1900 1800 2200 2650 2500 1800

PEXWUMbI NPOBEAEHWNA U3MEPEHWIM NO METOAY 2 U MELLAKOLWME 3/IEMEHTbI

Pexxnmbl nposeaeHuA M3MepEHVIl‘/JI no metoay 2u melwaruwmne anemeHTbl

CnumBon anemeHTa

JAvHa BONHbI U31ly4eHnA, HMm

Mewatowme anemeHTbl

Ag

328,068

338,289

Mn

Cr

OKoHYaHue Tabaunubl A.1

MpunoxeHue b
(cnpaBoyHoe)

Tabnuuya b.1



Al 167,080 Fe
308,215 Mn, V, Mo, Fe
396,152 Mo, Cu

As 189,042 Al, V, Co, Fe
193,759 Fe, Al

B 208,959 Al, Mo
249,678 Fe, Cr
249,733 Fe

Ba 233,527 Fe, V
455,403 -
493,409 -

Bi 223,061 Cu
306,772 Fe, V

Be 234,861 Fe
313,042 v

Ca 315,887 Co, Mo
317,933 Fe, V
393,366 -

Cd 214,438 Fe
226,502 Fe, Ni, Ti




228,802 As, Co

Cr 205,552 Fe, Mo, Ni
267,716 Mn, V
283,563 Fe, Mo

Co 228,616 Ti, Ba, Cd
238,892 Fe, V

Cu 324,754 Ti, Mo, Ca
327,396 -

Fe 238,200 Co
259,940 -
271,441 Co, Ti

K 766,490 Mg
769,900 ,

Li 460,286 Fe
670,784 ,

Mg 279,079 -
279,553 ,
285,210 Fe

Mn 257,610 Fe, Mo, Cr
293,306 Al, Fe




Mo 202,030 -
203,844 -
204,844 -

Na 330,237 Cr
588,995 Ar
589,592 -

Ni 231,604 Co, Ti

Pb 220,353 Co, Al, Ti

Sb 206,833 Cr, Mg, Co
217,581 Mn

Se 196,026 Fe, Al
203,985 -

Si 212,412 -
251,611 Cr, Fe
288,158 -

Sn 189,980 Cr, Si
235,848 Mo, Co

Sr 421,552 -
407,771 u

460,733




Te 214,281 Al, Fe, Ti

Ti 334,941 Ca, Cr
336,121 ]
337,280 ]
368,520 Co, Cr

Y 292,402 Fe, Mo, Cr
290,882 Fe, Mo
310,230 -
311,071 Fe, Mo, Ti

W 207,911 -
209,860 -
239,709 -

Zn 206,200 Cr
213,856 Ni, Cu, Fe

MPUTOTOBNEHUE TPAOYNUPOBOYHbLIX PACTBOPOB CMECU 3/TEMEHTOB

MpwnnorxkeHue B
(pekomeHayemoe)

Tabnnua B.1



MpurotoBneHue rpagynpoBoYHbIX pacTBopos cepum "A"

MaccoBasa . .
O6bem oTbmpaemon BmecTMmocTb mepHom MaccoBas
HanmeHoBaHue (cMmBon) KOHLIeHTpaLmn N
aNMKBOTHOM YacTu Konbbl ana KOHUEHTpauna
3/1IEMEHTOB B 3/1eEMEHTOB B
Homep rpagynpoBOYHOrO NPUroTOBAEHMUA 3/1IEMEHTOB B
NpUroTaBAMBaeMbIX rpagynpoBOYHbIX
pacTBopa pacTBopa, rpagynpoBOYHbIX rpagynpoBOYHbIX
rPagyMpoBOYHbIX pacTBopax pacTBopax,
NPUroTOBAEHHOrO MO pacTBOPOB CMeECH pacTBOpax cMmecu
CMECU INEMEHTOB MPUTOTOBNIEHHBIX NO 4.3.2.4, cm3 3/1eMEeHTOoB, CM3 3N1eMeHTOB, Mr/am3
4.3.2.4, mr/am3 D ! !
I Be, Cd 0,1 1,0 1000 0,0001
1] Be, Cd, Cr, Cu, Co, Mn, Mo, Ni, 0,1 1,0 100 0,001
Pb, Ti, V
[} Ag, As, Be, Cd, Cr, Cu, Co, Ni, 0,1 5,0 100 0,005
Mn, Mo, Pb, Sb, Se, Ti, V, Zn
\Y Ag, As, Al, Be, Cd, Cr, Cu, Co, 10 1,0 1000 0,01
Mo, Mn, Ni, Pb, Sb, Se, Ti, V,
Zn
\Y Ag, As, Al, Be, Cd, Cr, Cu, Co, 10 1,0 100 0,1
Mo, Mn, Ni, Pb, Sb, Se, Ti, V,
Zn, Fe
Vi Ag, As, Al, Be, Fe, Cr, Co, Mn, 1000 <*> 1,0 100 10
Mo, Ni, Pb, Sb, Se, Ti, V, Zn
VI Ag, As, Al, Fe, Cr, Sb, Ti, V, Zn 1000 <*> 5,0 100 50

<*> MpumensaoT rco COOTBETCTBYHOLWMNX 3/1EMEHTOB, B KOTOPbIX B Ka4eCTBe paCTBOPUTENIA MCNO1b30BaH PacTBoOp a30THOM UK CONAHOM KMCNOT.

Tabnuua B.2



MpuroToBneHWe rpaayMpoBOYHbIX pacTBopoB cepun "B"

MaccoBas . N
06bem oTbUpaemoi BmecTMmocTb mepHom MaccoBas
HanmeHoBaHue (cMmBon) KOHLLeHTpaLumn N
a/IMKBOTHOM YacTu Konbbl ann KOHLeHTpauusa
3/1eMeHTOB B 3/1eMeHTOB B
Homep rpagynpoBOYHOIo NPUroToBAEHUA 3/1eEMEeHTOB B
NpPUroTaBAMBaAEMbIX rpagynpoBOYHbIX
pacteopa pacTBopa, rpagynpoBOYHbIX rpagynpoBOYHbIX
rpPagyMpoBOYHbIX pacTBOpax pacTBopax,
NPUroTOBAEHHOrO MO pacTBOPOB CMecH pacTBopax cmecu
CMECH INEMEHTOB MPUTOTOBNIEHHBIX NO 4.3.2.4, cm3 3/1eMeHTOoB, cM3 3N1eMeHToB, Mr/am3
4.3.2.4, mr/gm3 D ! !
I Ba, Sr 0,1 1,0 100 0,001
Il B, Ba, Sr 0,1 10 100 0,01
[ B, Ba, Ca, K, Mg, Sr 10 10 1000 0,1
\Y B, Ba, Ca, K, Mg, Na, Sr 10 10,0 100 1,0
\Y B, Ba, Ca, K, Mg, Na 1000 <*> 1,0 100 10
\ Ca, Ba, K, Mg, Na 1000 <*> 5,0 100 50
VI K, Na 1000 <*> 50 100 500

<*> MpumeHatoT FCO cOOTBETCTBYIOLLMX 3/IEMEHTOB, B KOTOPbIX B KauecTse pacTBOPUTENS UCMO/Ib30BaH PAaCcTBOP a30THOM UAU CONAHOM KMCAOT.

[1] PexomenHpmaumm MM 2881-2004

BUBIMOIPA®UA

TocymapcTBeHHAss cucTeMa ofeCredeHNUsd
eOMHCTBA M3MEepeHMM. MeTOoINKM
KOJIMUECTBEHHOTO XMMMUECKOTO aHalms3a.

[lpoLenyps IPOBEPKU NPUEMIIEMOCTH

pes3yJbTaToB aHamm3a. - OI'VII "YHUMM",




ExaTepmuubypr, 2004
PexoMeHIOALUMM IO MEXI'OCyHapCTBeHHOM I'ocyIapCTBeHHas CucCTeMa ofOecledeHUs
cTaHmapTuzauum PMI' 76-2004 eOMHCTBa M3MEepPEeHMM. BHYTpPeHHUM
KOHTPOJIb KadeCTBa pe3yJIbTaTOB
KOJIMYECTBEHHOTO XMMMUECKOTO aHalamsa
PykoBoAaCTBO EBPOXVM/CUTAK "KOoJNMUeCTBEHHOE ONMCAHME HEONpPenaeJIeHHOCTU

B aHaAJIUTUUECKUX MuaMepeHMax". 2-e m3maHue, nep. Cc aHmu. - CI6, BHUUM

uMm. .M. Menpmesneera, 2002

PexoMeHIaluUuM IO CTaHOAPTU3ALUU T'ocymapcTBeHHasa cucrema obecledeHUsd
P 50.1.060-2006 <*> enMHCTBa M3aMepeHur. CTaTucTUudecKue

MeTOmEl. PYKOBOINCTBO IO MCIIOJIL30BAHMIO
OlLIEHOK IIOBTOPSAEMOCTH,
BOCIIPOM3BOOVIMOCTNV UM IIPABMIIBHOCTU

IIPpM OlleHKE HEeONpeleJIeHHOCTU
U3MEPEHUN .

<*> [lelicTByIOT B Poccuinckoit deaepaumu.




