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MNpepgnucnoBne

1 PABPABOTAH O6wWecTBOM C OrpaHM4YeHHOl OTBETCTBEHHOCTbI «[1pOTEKTOpP» COBMECTHO C 3a-
KpbITbIM akuMoHepHbiM 06uecTtBoM «POCA» n O6WecTBOM C OrpaHWYEHHOl OTBETCTBEHHOCTbH «JIKOM3KC-
MapKeTUHI»

2 BHECEH TexHuuyeckum komutetom no ctaHgaptusaumm TK 343 «KayecTBo BOAbI»

3 YTBEPX/JEH W BBEJEH B JEVNCTBUE MMpukasom defepasbHOro areHTcTBa Mo TEXHUYECKOMY pe-
rynvpoBaHuio 1 metponornumn ot 17 oktabpa 2016 r. Ne 1410-cT

4 HacToAwmii ctaHfapT pas3paboTaH C y4yeTOM OCHOBHbIX HOPMATMBHbIX MOJTIOXEHUI MeXAYyHapoLHOro
ctaHpgapta MCO 15586:2003 «KauecTBo Bogbl. OnpefeneHne MMKPO3/IEMEHTOB MeTOAO0M aTOMHOl abcop6-
LMOHHOW CNEeKTPOMETPUN C NpuMeHeHneM rpadpuTtoBoi neumn» (ISO 15586:2003 «Water quality— Determina-
tion of trace elements using atomic absorption spectrometry with graphite furnace», NEQ)

5 BBEJEH BIMEPBbIE

6 NMEPEVU3OAHWE. Oktabpb 2019 r.

MpaBnna NPMMEHEHNST HACTOSILWLEr0 cTaHhapTa yCTaHOB/MNEeHbl B cTaTbe 26 ®defepanbHOro 3akoHa
oT 29 wuioHa 2015 r. Ne 162-®3 «O cTaHgapTulaumm B Poccuiickoit depepauum». NHpopmauna o6
N3MEHEHUAX K HACT OSILEMY CTaHAap Ty Ny6nkyeTCca B eXerofHom (Mo COCTOAHMI0 Ha 1aHBapsa TeKyLWero
roga) MHOpPMaLMOHHOM yKasaTene «HaunoHanbHble CTaHgapTbhi», a oPUUNabHbIi TEKCT U3MEHEHUN
M NONPaBOK— B €XEeMeCAYHOM WHPOpMauMOHHOM ykaszaTene «HauwoHanbHble cTaHfapTbi». B cnyvae
nepecmoTpa (3aMeHbl) UK OTMeEHbl HACTOSALWEro cTaHgapTa CooOTBeTCTBYyWee yBegoMeHne byaeT
ony6/MKOBaHO B OGamxalileM BblIMYyCKE €XeMeCAYHOro MHgOopMaLMOHHOro ykasaTens «HauuoHanbHble
cTaHaapTbli». CooTBeTCTBYyWWAasas WHpopmauus, yBeAoMSIEHWE U TEKCThbl pasmellaloTca Takke B
UHOpPMaLMOHHO cUCTEeMe 06LLEr0 NOMb30BaHNs — Ha oduuymManbHoOM cailTe deaepanbHOro areHTcTBa
N0 TEeXHMYEeCKOMY PeryMpoBaHunio U MeTpoaorum B ceTu VIHTepHeT (www.gost.ru)

© CtaHpapTuHgopM, odpopmMmaeHune, 2016, 2019

HacToawunii ctaHaapT He MOXeT GbiTb MOSIHOCTBIO MW YACTUYHO BOCMPOU3BELEH, TUPAXMUPOBAH 1 pac-
NMPOCTPaHeH B KayecTBe ohuLMaNbHOTO n3gaHus 6e3 paspelieHus degepanbHOro areHTCTBa No TeXHUYECKo-
My PeryimpoBaHuio 1 MeTPOJIorun
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HAUMWOHANBbHbBLIN CTAHAOAPT POCCUMCKOWMW SGEALEPAULUWN

BOJA

OnpegernieHne cofepxaHust 3/IeMEHTOB METOA0M aTOMHO-a6COP6LMOHHON CnekTpoMeTpun
C 2/1eKTPOTEPMMUECKO aToMu3aumeit

Water. Determination of elements content by graphite furnace atomic absorption spectrometry

Jata BBegeHuna — 2018—01—01

1 O6nacTb NpUMeHeHUs

HacToswunii cTaHaapT pacnpocTpaHseTca Ha NUTbEBYO (B TOM Yucie pacacoBaHHYH B eMKOCTU), Npu-
poAHyto (MOBEPXHOCTHYIO M NOA3EMHYIO) U CTOYHYIO (B TOM 4YMC/le OUULLEHHYIO) BOAY U YyCTaHaB/IMBAET METOJ,
onpefeneHns codepxXxaHusi antoMmuHusa, 6apusi, 6epunnusa, BaHagus, BUCMYTa, Xesfesa, KagMusi, kobanbTa,
MapraHua, meam, MonuGaeHa, Mblllbska, HUKENs, 0/10Ba, CBMHLA, ceneHa, cepebpa, CypbMbl, TUTaHa, Xpoma
N LMHKa aTOMHO-abCoOp6LUMOHHON CNeKTpoMeTpuel ¢ 3/IeKTPOTEPMUYECKO aToMu3aumeli B gnanasoHax 3Ha-
YEeHUn MacCcoBOW KOHUEeHTpauum (BkoUas BEPXHIOK rpaHuuy):

aNNtOMUHUIA — o1 0,01 go 10 mr/gm3; MblLUbSK — ot 0,005 go 5 mr/gm3;
6apuii — o1 0,01 go 20 mr/gm3; HUKenNnb — o1 0,005 go 5 mr/gm3;
6epunnni — ot1 0,0001 pgo 0,2 mr/gm3; 0/10BO — ot 0,005 go 10 mr/gm3;
BaHagui — o1 0,005 go 5 mr/gms3; CBUHeL, — o1 0,002 go 5 mr/gm3;
BUCMYT — o1 0,005 go 10 mr/ams3; ceneH — o1 0,002 go 5 mr/gm3;
Xeneso — ot1 0,04 go 25 mr/gm3; cepebpo — o1 0,0005 go 5 mr/am3;
Kagmuii — o1 0,0001 go 5 mr/am3; cypbma — ot 0,005 go 10 mr/gm3;
KobanbT — o1 0,002 go 5 mr/gm3; TUTaH — oT1 0,1 go 50 mr/gm3;
MapraHed, — o1 0,001 o 5 mr/gm3; Xpom — o1 0,002 go 10 mr/am3;
Menb — o1 0,001 go 5 mr/gm3; LUHK — o1 0,001 go 50 mr/am3.
MonubaeH — o1 0,001 go 20 mr/ams3;

MeToa Takke NMPUMEHUM A/ onpeAeneHns ykasaHHblX 3/IeMEHTOB B aTMOCcepHbIX ocagkax. Onpepge-
JIeHVe 3/1IeMEeHTOB B MOPCKMX BOJax, a Takke B MUHepasibHbIX BOAaX BO3MOXHO TO/IbKO Mocfie pas3baBneHus
BOAOW ANA aHanu3a [0 06LEero coaepXxaHusi pacTBOpPeHHbIX Bel,ecTB (coneii) He 6onee 2 r/gm3.

2 HopMaTUBHbIE CCbI/IKM

B HacToAwem cTtaHgapTe MCNosib30BaHbl HOPMAaTUBHbIE CCbIIKM Ha cnefyoline ctaHgaptol. Ansa gatm-
pOBaHHbLIX CCbIJIOK NMPUMEHAIOT TO/ILKO yKasdaHHOe u3faHue CCbIJIOYHOro ctaHgapTta, A1 HeAaTUPOBaHHbIX —
nocnegHee nsgaHve (Bk4vas BCE M3IMEHEHUS).

FOCT 17.1.5.05 OxpaHa npupogbl. 'mapoccepa. Ob6wmne Tpe6oBaHUa Kk 0T60py Npo6 NOBEPXHOCTHbIX
N MOPCKUX BOf, Nibfa U atmocepHbIX 0CafKoB

FOCT 1770 (MCO 1042—83, NCO 4788—80) lMocyna mepHas nabopatopHas cTeknsiHHasa. LmnuH-
Apbl, MEH3YpKKN, KOnbbl, Npobupkn. O6LMe TeXHNYECKMEe YyCNoBUS

FOCT 3771 PeakTuBbl. AMMOHUI POCHOPHOKNUCAbIA O0fgHO3aMELLEHHbIN. TexHn4yeckne ycnoBums

FOCT 4461 PeakTtuBbl. Kucnorta asotHas. TexHuyeckne ycroBus

FOCT 6709 Bopga guctunnumpoBaHHasa. TexHUYECKUe ycnosus

FOCT 10929 PeakTtuBbl. Bogoposa nepokcug. TexXxHUYeckue ycrnosus

M3paHne oduumanbHoe
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FOCT 11088 PeakTuBbl. MarHuii HUTpaT 6-BOAHbIN. TEXHUYECKME YC0BUSA

FOCT 11125 PeaktuBbl. Kncnorta azotHas 0co60ii YNCTOTbl. TEXHUYECKME YCTOBUSA

FOCT 14261 PeaktuBbl. Kncnota consHas oco6oii YncToTbl. TEXHUYECKME YCNOBUSA

FOCT 14919 3neKTponauTbl, 3/1EKTPOMMNTKM U XapOUHble 3neKTpowkadbl 6biToBble. O6LME TEXHU-
yeckue ycnosus

FOCT ISO/IEC 17025 O6uwue TpeboBaHMSA K KOMNETEHTHOCTU UCNbITATe/IbHbIX U Ka/IMGPOBOYHbLIX Na-
6opatopwuii

FOCT 19908 Twrnm, yawm, cTakaHbl, KOsibbl, BOPOHKM, NPOOMPKM N HAKOHEYHUKN U3 NPO3PayvHOro Keap-
ueBoro crekna. O6wue TeXHUYECKNE YCOBUSA

FOCT 25336 [Mocypa n obopygoBaHue nabopaToOpHble CTEKASAHHbIE. TuNbl, OCHOBHble NapamMeTpbl U
pasmepbl

FOCT 29169 (MCO 648—77) MNocyna nabopaTopHasa cTeknsHHas. MNuneTkn ¢ 04HOK OTMETKOW

FOCT 29227 (MCO 835-1—81) lMocyga nabopaTtopHas CcTeknsHHas. [MMuneTkn rpagynpoBaHHbIE.
YacTtb 1. O6wume TpeboBaHus

FOCT 31861 Bopa. O6wue TpeboBaHua kK oT6opy npob

FOCT P 8.736 locypgapcTBeHHasi cuctema obecneyvyeHnss eguHCTBA U3MepeHuin. MiamepeHus npsimble
MHOroKpaTHble. MeToabl 06paboTKM pe3ynibTaToB M3MepeHunini. OCHOBHbIE MONOXEHUS

FOCT P NCO 5725-6—2002 Tou4HOCTb (NpaBU/IbHOCTb U NPELU3NOHHOCTb) METOLOB N pe3ynibTaToB U3-
MepeHuin. Yactb 6. icnonb3oBaHne 3Ha4YeHUn TOYHOCTU Ha NpakTuke

FOCT P UCO 15587-1 Boga. MunHepanusaumsa npob cMecbl COMSAHOM M a30THOI KMCMOT AN onpege-
NeHNA HeKOoTOopPbIX 3/IEMEHTOB

FOCT P NCO 15587-2 Boga. MuHepanusayuns npob a3oTHOW KUCMOTOW A1 ONpefesieHUuss HeKOTOpbIX
3/1EMEHTOB

FOCT P 52501 (NCO 3696:1987) Bopga onsa nabopaTopHOro aHanunsa. TexXHU4Yeckue ycrnosus

FOCT P 53228 Becbl HeaBTOMaTM4yeckoro geicrteusa. Yacte 1. MeTposiormyeckne m TeXHU4YECKuMe Tpe-
60BaHuA. NcnbiTaHusa

FOCT P 56237 (MCO 5665-5:2006) Boga nutbeBasdA. OT60p nNpob6 Ha cTaHUMAX BOAONOATOTOBKA U B
Tpy60onNpoBOAHbLIX pacnpefesMTeNnbHbIX cucTemax

MpumeyaHue — lMpy NOIL30BAHUM HACTOSILLIMM CTaHAAPTOM Lie/1ecoobpa3Ho NPOBEPUTL AENCTBME CCbITOYHbIX
CTaH4apTOB B MH(OPMALMOHHOM crucTeme obLero nosib3oBaHns — Ha omumanbHOM caiiTe defgepasibHOro areHTcTBa no
TEXHUYECKOMY PerysiMpoBaHul0 U METPOSIOTUK B CETW VIHTEPHET WM MO eXerogHoMy MHGOPMAaLOHHOMY ykasaTesno «Ha-
LMOHa/TbHblE CTAaHA4APTbLI», KOTOPLIA ONy6MKOBaH MO COCTOSIHMIO Ha 1 itHBapsl TEKYLLEro rofa, ¥ no BbiMycKam exemecsy-
HOro MHAPOPMAaLMOHHOTO yKasaTens «HauuoHa/lbHble CTaHdapTb» 3a TeKyLWii rog. Ecnm 3ameHeH CCbIIoYHbI CTaHaapT,
Ha KOTOpbI faHa HeAaTMpOBaHHAs CCbIfka, TO PEKOMEHAYETCS UCMOMb30BaTh AEMCTBYIOLLYI0 BEPCUIO 3TOTO CTaHAapTa
C YY4ETOM BCEX BHECEHHbIX B JaHHYI BEPCUI0 M3MEHEHWIA. ECAM 3aMEHEH CCbITOYHbIA CTaHAAPT, Ha KOTOPbIi AaHa AaTu-
poBaHHas ccblika, TO PEKOMEHAYETCS MCMO/b30BaTbh BEPCUIO 3TOTO CTaHAApTa C YKasaHHbIM BbIlle FO4OM YTBEPXAEHMUS
(NpuHATKA). Eciv nocne yTBEPXAEHNUS HACTOSLLEro CTaH4apTa B CCbISTOYHbIA CTaHAApT, Ha KOTOpPLIA AaHa AaTMpOoBaHHas
CCbl/IKa, BHECEHO M3MEHEHNWE, 3aTparvBatoLLee NOSIOKEHNE, HA KOTOPOE JaHa CCblKa, TO 3TO NOJIOXKEHNE pPeKoMeHAyeTcs
NPYMEHSTL 6€3 yyeTa AaHHOTO N3MEHEHNS. ECM CCbINOYHBbI CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO NOSIOKEHNE, B KOTOPOM
[JaHa CCbIfika Ha Hero, PeKOMEeHAYeTCsl MPUMEHSTb B YaCTW, He 3aTparvMBatoLLeli 3Ty CCbIKY.

3 CylwHoCTb MeToda

MeToj, OCHOBaH Ha M3MeEpPeHUU MOTNOLLEHNA U3NTyYeHUs PEe30HAHCHOW A/IMHbI BOJIHbI aTOMHbIM MapoMm
onpeaensiemMoro afieMeHTa, obpasyrwmnumcsa npu atommsaynun npobel B rpaddUTOBON KIOBETE aTOMHO-abcop6-
LMOHHOTO cnekTpoMeTpa.

MogrotoBka Npo6bl K M3MEPEHUSIM 3ak/tovaeTca B paspylleHnn OpraHMYeckux BELWECTB U NepeBoje afne-
MEHTOB B pacTBOPEHHOE COCTOSIHME 06pabOoTKOM KMCNOTamMu U okucnuTensamu (ganee — MuHepanusayms).

4 Mewatowmue BInAHUA

MoAroToB/IEHHbIE MPO6LI, 0COH6EHHO NPO6GLI CTOYHbLIX BOA, MOTYT COAEpXaTb 3HAYMTe bHblIe KosMyecTa
BeLecTB, OKa3blBaKLWMX HEraTuBHOE BAUSHUE Ha pe3yfbTaTbl M3MepeHuit. MNpu BbICOKOM COAEpXaHUn Xso-
puaoB MOXET MPOUCXOAUTb 3aHWXEeHWe pe3y/bTaToB BCNeACTBME NOTEPb 3/EMEHTOB Ha CTaguu nNuponusa
3a cyeT 0o6pas3oBaHMA NEeTyuux coefguHeHuii. MaTpuuHble apPekTbl MOryT 6GbiTb MOSIHOCTbI WAM YACTUYHO
yCTpaHeHbl 3a CYeT ONTMMU3auuy TemnepaTypHO nporpaMmmbl, a Takxe 3a CYeT UCNO/Ib30BaHUS KOBET C

2
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NMMPOSINTUYECKAM MOKPLITUEM UMK KIOBET € naaTtdopMoii, MoandMKaTOpoB MaTpuLbl, KOPPEKLUM (hOHA U MU-
Hepanusauum npoo.
MpoBepka 3HAYMMOCTU BAUAHUSA MaTpuLbl NPO6Gbl — COrNacHo NPUNoXeHuto A.

5 CpeactBa M3MepeHuiA, BCnomorate/ibHoe 060py/i0BaHNe, peakTuBbl,
MaTepuvasbl

CnekTpomMeTp Man cnekTpodpoTOMEeTP aTOMHO-abCopOLUNOHHbLIA (fanee — npubop) nwboro Tuna, ume-
IOWKUin paboumnii cnekTpanbHbili anana3oH oT 190 go 600 HM, C 3/1€KTPOTEPMUYECKMM aTomusatopom (rpa-
(PpMTOBOI KIOBETOW) C CUCTEMOI KOPPEKUUMN (hOHA, CHABXEHHbIT HEOHOXOAMMbIMU UCTOYHUKAMMU U3NYYEHUA —
namMnaMu c nosbiM Katogom uam 6e331eKTPOAHbIMU BbICOKOYACTOTHLIMU NamMmnamu, aBTocemnsiepom (npu
HaM4YMM TEXHUYECKOV BO3MOXHOCTMU) U rpadMTOBbLIMW KIOBETaMU C MMPOANTUYECKMM NOKPLITUEM.

CrtaHfapTHble o6pasubl (CO) yTBEpXAEHHOro Tuna cocTaBa pacTBOpPOB onpefensieMbiX 3/1EMEHTOB C
aTTeCTOBaHHbIM 3HAYEHNEM MaccoBOi KoHUeHTpauyun 1000 mr/gm3 (1 r/aM3) M NOTPELWHOCTLI0O aTTECTOBAHHO-
ro 3HauyeHus He 6onee =2 %.

Kon6bl mepHble 2-100-2, 2-50-2, 2-25-2, 2-1000-2 no NOCT 1770.

LUnnmugpbl mepHble 1-25-2, 1-50-2, 1-100-2, 1-250-2, 1-500-2 wnu nwo60ro Apyroro UCNoOAHEHUs no
FOCT 1770.

[o3aTopbl NuNeTouYHble NepeMeHHOro o6bema BMecTuMocTbio oT 5 o 50 nam ot 10 go 100 mm3.

Jo3zaTtopbl nuneToYyHble BMeCTUMOCTbio oT 100 go 1000 mm3.

MuneTkn rpagympoBaHHblie 1-1-2-0,5; 1-1-2-1; 1-1-2-5 nnn gpyrux TMNoB 1 ucnosHennin no FOCT 29227.

MuneTkn c ogHoON oTMeTKon 1-2-5 nnu gpyrux ncnonHenumii no FOCT 29169.

Becbl HeaBTOMaTunuyeckoro genctemsa no NOCT P 53228 c npegenamm gonyckaemoin abCOATHOW Mo-
rpewHocTn He 6onee +0,001 r.

Cocyabl ANA XpaHeHUs 1 TpaHCMOPTMPOBKU NpPo6 BOAbI M3 MOAMNPONU/IEHa, NONM3TUEHa uan Topo-
nnacrta, Hanpumep nonudtopatuneHnponuneHa (FEP), ¢ HaBnHUYMBaKWMMNCA KpbllkaMmu. Matepuan cocy-
[OB UM KPbILWKN HEe [O/DKHbI Bbi3blBaTb 3arpsi3HeHUs Npo6 3/1eMeHTaMun U N0 BO3MOXHOCTU ObiTb 6GECLUBETHLIM.

YcTpoiicTBa, NpyMeHseMble Mpu MUHepanusauuu npo6 (B 3aBUCMMOCTM OT cnocoba MUHepanusauumn)
no rOCT P NCO 15587-1 n rOCT P NCO 15587-2.

BaHs necuyaHas nw6oro TMna wuan NANTKa 3fIeKTpUYeckasa ¢ 3akpbiToi cnupanabto no FTOCT 14919.

XonoagunbHuk 6bITOBONM No6oro Tuna, obecnedynBawwmnii Temnepatypy ot 2 °C go 8 °C.

CtakaHbl kBapueBbie no FTOCT 19908 unn CTeKSAHHbIE TEPMOCTONKME NHOOGOro MCNOMHEHNUST BMECTUMO-
cTbio 150 nnm 250 cm3 no NOCT 25336.

Konbbl KOHMYeckne TepmocToiikue BmectumocTbio 250 cm3 no NOCT 25336.

dunbTpbl MeEMOpaHHbIe ¢ pasmepoM nop 0,45 n 5,0 MKM.

YcTpolicTBo Ansa huibTpoBaHnsa npob yepes mem6paHHblie (PUAbTPbI, BbIMO/IHEHHOE U3 CTEKNa Wau nna-
cTuka 6€3 NPUMEHEHNA MeTan/InYecKnx YacTei.

dunbTpbl BYMaxHble 06€330/1eHHbIE «benas neHTa».

MpumevyaHne — Matepuan OUNLTPOB HE AO/MKEH 3arpsi3HATbL PacTBOPbI 3NIEMEHTaMM, YTO NPOBEPSIOT NyTeM
aHasM3a (POHOBOrO pacTBopa A5 rpagympoBkm (cMm. 7.3.3.5). Mpn Heo6xoaAMMOCTM OUMLTPbLI OUULLAKT MPOMbIBAHUEM
pPacTBOPOM a30THOM KMUCMOTbI MO 7.3.2 1 3aTeM HECKONbKO pa3 BOLOW A/1s1 aHaM3a, YCTPOINCTBO 418 OUNbTPOBaHNSA OUn-
LwatT cornacHo 7.1.

YHuBepcanbHasa nHankatopHaa bymara.

Bopa auctunnuposaHHasa no FOCT 6709, nav Boga 6uaAnNCTUANMPOBaAHHAA UM BoAa LEVNOHU30BaHHas,
unu Boga Ana nabopaTtopHoro aHanusa 1 cteneHn yuctotel no FOCT P 52501, nan Boga, NOMyvyeHHas c no-
MOLLbI0 YCTAHOBKW A1 MOMYyYEeHUS BOAbl BbICOKO CTEMeHW YuCTOoThl (fanee — BoAa Ana aHanusa). KauecTso
BOAbl AN1A aHa/in3a NpoBepPSAT corslacHo 7.2.

A30THasa KucnoTta KoHueHTpuposaHHaa no NOCT 11125, oc. 4. — gNna NPUroTOB/IEHNA PacTBOpPOB U NoA-
rotoBkn npo6; no NOCT 4461, X. 4. — ANA NOArOTOBKM nocyfAbl (cMm. 7.1).

MprmevyaHne — EcnM KOHLEHTPUPOBaHHAs a30THas KMC/OTa COAEPXWT 3HAYMMbIe KO/MUECTBa onpepensie-
MbIX 3/IEMEHTOB, €€ OUMLLAIOT METOAOM Cy66OIepHOi neperoHku. MeperoHky creayeT NPoOBOAUTL B BbITSXKHOM LUKaddy.

ConsaHada kucnoTa KoHueHTpuposaHHaa no NOCT 14261, oc. u.

MprmevyaHne — Ecnm KOHLEHTPUPOBAHHAS COMIsiHAs KUC/IOTAa COAEPXMUT 3HAauMMblE KOMMYECTBa onpepesnsie-
MbIX 3/IEMEHTOB, €€ OUMLLAIOT METOAOM Cy66O0IepHOi NeperoHku. MeperoHky creayeT NpPoBOAUTL B BbITSXKHOM LKaddy.
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Bopopoga nepokcug, maccosas gonda 30 % no FOCT 10929, x. u.

PacTtBop HuTpaTa nannagus maccoBoii kKoHUeHTpauyun 10 r/am3.

HuTpaTt marHusa wecTtuBogHbIn no TOCT 11088, u. 4. a.

AMMOHUI hochopHOKUCBIA ofHO3aMeLleHHbl no TOCT 3771, x. u.

ApProH ra3oobpasHblii BbICOKOW YMCTOTbI (MaccoBas A0/t OCHOBHOIO BewecTBa He meHee 99,99 %).

6 TpeboBaHUA K YC/NOBUAM N3MEPEHNIA

6.1 lNpn NoAroToBKe K BbIMOJIHEHWIO M3MEPEeHWii U Npu ux npoBejeHun Heobxogmmo cobnwgatb ycno-
BWSA, YCTAHOBJIEHHbIE B PYKOBOACTBax MO 3KCn/jyaTauuMu WauM B nacnoprax CpeAcTB U3MEPEHWAn M BCrnomora-
Te/NIbHOro 060pyA0BaHNS.

6.2 TlpurotoBneHne pacTBOPOB NPOBOAAT Npu TeMnepaTtype okpyxawuwei cpegbl ot 15 °C go 25 °C.

6.3 Bce pacTBOpbl, eC/i 3TO He OroBOPEHO 0C060, CrneAyeT XpaHWUTb NPU KOMHATHOW Temnepartype B
3aKpbITbIX EMKOCTAX U3 NOSIMMEPHBIX MaTepunasnos.

6.4 Nabopatopuu, NPoBOASALINE U3MEPEHUA, BKIOYasa TpeboBaHUA K UCNbITaTeNAM, [O/DKHbI COOTBET-
cTBoBaTtb TpeboBaHuam FOCT ISO/IEC 17025.

7 MopgroToBKa K NpoOBeAEHNIO N3MEPEHNI

7.1 lMoproTtoBka nocyAabl

Bcio ncnonb3yemyto s otbéopa, XpaHeHus, TPaHCNopTUPOBaHMA U aHannsa npob nocyay npombiBaloT
pacTBOpPOM a30THOI WAM COASAHOW KMucnoTel no 7.3.1, 3ateM 60/bLIUM KOMYECTBOM BOZLOMPOBOAHOW W (Mn)
OVCTUNNNPOBAHHONM BOAbI M OMonackmBalT BOLONM 159 aHanu3a. He gonyckaeTcsa obpabaTbiBaTb nocyay cme-
CAMU, cofepxXaluMy cCoeiMHeHNA XpoMma.

CuNbHO 3arpA3HeHHy0 nocygy (Hanpumep, nocyny, B KOTOPOW XpaHW/UCL NPO6bl C BBICOKMM cofepxa-
H/EM 3/1eMEeHTOB) OTMbIBAKT NPUHATBIM B nabopatopum cnocobom, a 3aTem 3amaynBaloT B pacTBOpe asoT-
HOW WM consiHoi kmcnoTbl no 7.3.1 Ha 24 4, nocsie Yero onosiackuBarT BOAON AN aHanM3a He MeHee Tpex
pas3. Yactn nusgenuii, BoiNOSIHEHHbIE M3 NonMaMuga (Hanpumep, Kpbilwkn B o6opynoBaHun ansa otéopa npoob),
nepef 3amauyvBaHWeM B KUCNOTe yAansior.

7.2 KOHTPOJIb KayecTBa peakTMBOB N MaTtepuasioB

[na KOHTPONA 4ynucTOThbl BOAbI A1 aHanu3a W a3oTHOW KMCNOTbl NMPOBOAAT M3MepeHus POHOBOro pac-
TBOpa A4N1A rpagyvpoBKM, NMPUTOTOBJIEHHOrO no 7.3.2, B ycnosuax no 7.4.1. Pe3ynbtartbl KOHTPO/IA CYATAKOT
MONTOXUTENIbHLIMU, eC/IM MaccoBas KOHLEHTpaLuua onpegensaeMoro afieMeHTa B 3TOM pacTBOpe MEHbLUE HUX-
Hell rpaHuubl yCTAHOB/IEHHOTO AMana3oHa M3MepeHuii. Mpu Heya0BNEeTBOPUTE/IbHbLIX pe3ynbTarax KOHTPosA
HaxXoA4AT W YyCTPaHAT NPUUNHbBI 3arpA3HeHnin BoAbl A1 aHanu3a, NM60 NPUHUMAIT AONOMHUTENbHbIE Mepbl
no ee o4ymcTtke. MNpn HEOO6XOAMMOCTU a30THYIO KUC/OTY AOMOSTHUTENIbHO ouunwaT (cMm. 5).

[na npoBepku 4MCTOTbl 1abopaToOpHOM NOCyAbl, BCeX WCNO/Sb3yeMblX PeakTMBOB M maTepuasnoB Npo-
BOAAT M3MEPEeHMa X0NocTol npobbl (cM. 8.2) no 9.4. MNpy NOMOXKUTENBHBLIX pesy/bTaTaXx KOHTPOSA MaccoBas
KOHLEeHTpauma 3afiemeHTa B X0N0CTOW npo6e fo/KHAa ObiTb MEHbLIE HWXHER rpaHuubl YCTaHOBJ/IEHHOMO Agua-
nasoHa M3MepeHuil. B NpoTMBHOM criyyae MCNosib3ylT peakTuBbl U Matepuasnbl 60/iee BbICOKOW YNCTOTbI UK
NPoBOAAT UX OOMNOIHUTENLHYIO OUYMUCTKY.

7.3 lMpuroTtoBsieHne pacTBOpPOB

Bce pacTBOpbl, 3a WCK/KOYEHMEM PacTBOPOB, NpefHa3HauvyeHHbIX A7 NOArOTOBKM NOCYyAbl, FOTOBAT C
NPMMEHEHUEM BOAbl AN aHa/IM3a, KauyecTBO KOTOPOW MPOBEPEHO npeaBapuTenbHo (CMm. 7.2).

7.3.1 PacTtBOpbl a30THOI N CONSAHOW KUCNOTbI, pa3baB/ieHHO B 06bEMHOM COOTHoweHun 1:1
(ons noaroToBKM NocyAbl)

OAvH 06BbEeM KOHLEHTPUPOBAHHONW a30THOM WAN CONSHON KACAOTbl [06aBMASAKOT NPU NepemMeLlmnBaHum K
oAHOMY 06bemMy ANCTUNNNPOBAHHON BOAbI.

CpoK XpaHeHUs1 pacTBopa He OrpaHuyeH.

7.3.2 PacTBOp a30THOI KNCMOTbl 06bemHoli gonu 0,5 %

B mepHyt konby BmecTumocTbio 1000 cm3 nomewaoT npnbaunsntenbsHo 500 cm3 Bogbl ANA aHanuaa,
[06aBNAT 5 CM3 KOHUEHTPUPOBAHHOM a30THOM KMUCMOTbl U pa3baBnsalT BOAOW ANA aHa/uza 40 METKU.
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CpoK xpaHeHusa pacTteopa — 3 Mec.

MpoBepsAT YACTOTY NPUTOTOB/IEHHOIO pacTBopa COornacHo 7.2 1 Npu HeobXxoAMMOCTM FOTOBAT 3aHOBO,
NCNonb3ysa AOMOMHUTENIBHO OYULLEHHYO BOAY U (Mnun kucnoTty). MNepea ncnonb3oBaHWEM paHee MPUroTOBIEH-
HOro pacTBOpa TakKXe MPOBEPSAKT €ro YUCTOTY U NpU 0GHAPYXXEHUN 3arpA3HEHU TOTOBAT 3aHOBO.

7.3.3 TllpuroTtoBfieHne pacTBOPOB 3/IEMEHTOB

7.3.3.1 TlpuroToBneHne pacTBOpPOB 3/IEMEHTOB MaCCOBOI KOHUeHTpauun 10 mr/am3

Vcnonb3ya nuneTky uam gosatop, nepeHocAT 1 cm3 ctaHfapTHOro obpasua coctaBa BOAHOro pacreopa
afieMeHTa B MepHyk konby BmecTumocTbio 100 cm3 1 pa3baBnalT 4O METKM pacTBOPOM a30THOM KUCIOThI
no 7.3.2.

CpoK xpaHeH/s pacTBOPOB, KpOMe pacTBopa cepebpa — 2 mec npu Temnepatype ot 2 °C go 8 °C. Pac-
TBOp cepebpa XpaHAT B cOCyAe U3 TEMHOrO cTekna He 6onee 14 cyT npu Temnepatype ot 2 °C go 8 °C.

7.3.3.2 lpuroToBneHne pacTBOPOB 3/IEMEHTOB MaCCOBOM KOHUeHTpauun 1 mr/gm3

Vcnonb3ya nuneTky wam gosatop, nepeHocAT 5 cm3 pacTBopa 3/1eMeHTa MacCOBOM KOHLUEeHTpauuu
10 mr/gm3 no 7.3.3.1 B MepHyl Konby BMecTUMOCTbi 50 cm3 1 pa3baBnsAlOT 40 METKM pacTBOPOM a30THOW
Kncnotbl no 7.3.2.

CpoK XxpaHeHUs pacTBOpPOB, KpOMe pacTBopa cepebpa — 1 Mec npu Temnepatype ot 2 °C go 8 °C. Cpok
XpaHeHns pacTeBopa cepebpa B cocyae U3 TEMHOro cTekna He 6onee 7 cyT npu Temnepatype ot 2 °C go 8 °C.

MpumevyaHne — [onyckaeTcs MPUrOTOB/IEHWE MEHbLUEro Oo6beMa pacTBopa nyTemM MPONOPLYOHaIbHOTO
YMEHbLLEHMS 06beMa MePHOI KONbbl 1 aNMKBOTLI PacTBOpa 3/1EMEHTa MacCoBOl KOHLUeHTpauun 10 mr/am3.

7.3.3.3 lMpurotoBneHne pacTBOPOB 3/1IEMEHTOB MaCcCOBOW KOHUeHTpauun 100 mkr/gm3

Wcnonb3ys nuneTky wam fosatop, nepeHocAT 5 cM3 pacTBopa 3/leMeHTa MaCcCOBOW KOHLeHTpauuun
1 mr/gm3 no 7.3.3.2 B MepPHY0 KONby BMecTMMOCTbi0O 50 cM3 1 pa3baBngalT 4O METKM pacTBOPOM a30THOM
Kncnotbl no 7.3.2.

CpoK XxpaHeHuMs pacTBOpPOB, KPOMe pacTBopa cepebpa — 7 cyT npu Temnepatype oT 2 °C go 8 °C. Cpok
XpaHeHus pactBopa cepebpa — 2 cyT npu Temnepatype oT 2 °C go 8 °C B cocyfie U3 TEMHOro cTekna.

MpumevyaHune — [lonyckaeTcs NPUIOTOB/IEHNE MEHbLIETO 06bemMa pacTBopa MyTeM MPONOPLMOHAILHOMO
YMEHbLLUEHUs1 0GbeMa MepHOli KOGkl U aNMKBOTLI PACTBOPA 3/IEMEHTA MAcCOBOI KOHLEHTpauum 1 Mr/am3.

7.3.3.4 TpuroTtoB/iieHMe rpagynpoBOYHbIX PAcTBOPOB 3/IEMEHTOB

pagynpoBOYHbLIE PACTBOPbLI 3/IEMEHTOB FOTOBAT M3 PacTBOPOB 3/71eMeHToB no 7.3.3.1—7.3.3.3. Hanpu-
Mep, 419 NPUTOTOB/IEHNA CEPUMN TPaLYyMPOBOYHbIX PACTBOPOB MAaCCOBONM KOHLEHTpauun anemeHTta 2; 4; 6; 8 n
10 mkr/gm3 oT6upatoT nuneTkol unm gosatopom 200; 400; 600; 800 1 1000 mm3 pacTBopa AaHHOrO 3/1IeMeHTa
MaccoBOW KoHueHTpauuu 1 mr/gm3 (cm. 7.3.3.2) n nomew,arnT B MepHbie Konbbl BMecTumocTbio 100 cm3. Co-
AepXxumoe Konb6 pasbaBnsaoT 4O METKM pacTBOPOM a30THOW KMCAOTbl no 7.3.2.

PacTBopbl MCNONb3YIOT B AeHb NPUTOTOBIEHUS.

JonyckaeTca npuroToBfieHne rpagyupoBOYHbIX PacTBOPOB B aBTOceMmnsiepe npubopa.

7.3.3.5 ®0OHOBbII pacTBOp A5 rPpagyMpoOBKU

doHOBbLIM pacTBOPOM A/ TPAAYMPOBKM ABASIETCS pPacTBOP a30THOW KMCoTbl no 7.3.2.

7.3.4 TlpuroTtoBsieHe MOANMUNKATOPOB MaTpuLbl

7.3.4.1 PactBOp cmecu HUTpaTta nasaiagus n HATpaTta MarHus

CmMelwmnBawT ogMH 06bEM pacTBopa HuTpaTa nannagusi maccoBoi KoHueHTpauuu 10 r/am3 (cm. 5) c
AByMsA ob6bemamun pacTBopa HUTpaTa MarHus, npuroToBAeHHOro pactsopeHnem 0,259 r HUTpaTa MarHus we-
ctnsogHoro B 100 cm3 Bogbl 419 aHanusa.

MaccoBasi KOHLEeHTpauua nannagua B aToM pacTeBope cocTtaBnset 1,5 r/aM3, MaccoBas KOHUeHTpauus
HUTpaTta marHusa 1 r/gm3 (B nepecyeTe Ha 6e3BOAHYO COMb).

JonyckaeTcsa Mcnosb3oBaTh rOTOBYD CMECb aHanornM4yHoro cocrasa, 1M60 UCNoONb30BaTb NPYU NPUTOTOB-
NeHun pacTBopa rOTOBbI MaTPUYHbIE MoAMdUKATOP — pPacTBOP HUTpaTta MarHMsi C MacCOBOW KOHUEHTpa-
uuen marima 10 r/gm3. B nocnegHem cnyvae gns npurotosneHus 100 cm3 npuBefeHHOro Bbille pacTBopa
HUTpaTa marHua notpebyetcsa 2,4 cm3 mogudmkaTopa.

CpoK xpaHeHua — 6 mec.

7.3.4.2 PacTBOp HWTpaTa MarHuMs mMaccOBOW KOHUeHTpauuu 5 r/gm3

PacteopstoT 0,865 r HUTpaTta marHua wectusogHoro B 100 cm3 Bogbl AN aHanusa.

CpoK xpaHeHusa pacTteopa — 3 Mec.

MpumeyaHne — [lonyckaeTca UCMonb30BaHWe roToBOro MoAucukaropa MaTpulbl — pacTeopa HUTpaTa mar-
HUS1 C MaccoBoOli KOHUeHTpauueit marbms 10 r/am3. Ansa npurotosreHuss 100 cm3 pacteopa notpebyercs 8,1 cm3 rotoBoro
mMoaudukartopa.
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7.3.4.3 PactBop ammoHuMA  (POCHOPHOKUCAOr0  OAHO3aMELLEHHOT0  MacCOBOM  KOHLEHTpauum
20 r/pgm3

PacTtBopstoT 2,0 r aMmmMoOHMs hochOpHOKNCNOro ogHo3ameleHHoro B 100 cm3 Bogbl AN aHanmsa.

Cpok xpaHeHusa pacteopa — 1 mec.

MpnmeyaHne — JlonyckaeTca MPUITOTOB/IEHNE MEHbLLETO ob6bema pacTtBopa nyrtem nponopuynmoHasibHOro
YMEHbLUEHUA o6bema BoAbl 419 aHasIM3a U MacCbl aMMOHMS CbOC(*)OpHOKVIC}'IOI'O OAHO3aMeLlEeHHOro.

7.3.4.4 PacTtBOp CMECH aMMOHUS POCHOPHOKNCNOr0 04HO3aMELLEHHOTO N HATPaTa MarHus

PacTteopstoT 2,0 r gurngpodocpara ammoHua NH4H2P 04 n 0,173 r HATpaTa MarHusa LWecTUBOAHOIO B
100 cm3 BoAbl 4018 aHanu3a. MaccoBas KoHueHTpauusa aurngpodocara aMmmMOoHMSA B 3TOM pacTBOpe COCTaB-
nsaet 20 r/aM3, maccoBas KOHUEeHTpauua HutpaTta marHua 1 r/gm3 (B nepecyeTe Ha 6€3BOAHYO COMb).

Cpok xpaHeHusa pactsopa — 1 mec.

MpumeyaHund

1 [lonyckaeTcsa NpuroToB/ieHMe MeHbluero obbema pacTsopa nyTeM MpPonopuyOHasIbHOTO YMEeHbLUEHUS 06bEMOB
BOfbl [i/191 aHa/IM3a Maccbl aMMOHUA hOCAOPHOKMC/IONO OHO3aMELLIEHHOTO U HATpaTa MarHus LWecTUBOAHOTO.

2 [onyckaeTcs UCNo/sb30BaHMe roTOBOro MoAudmkaropa MaTpuLbl — pacTBopa HUTpaTa MarHus ¢ MacCoBOM KOH-
ueHTpauuneit marHms 10 r/gm3. Ana npurotoBnenns 100 cm3 pacTtBopa notpebyetcs 1,6 cm3 rotoBoro mogudomkaropa.

7.4 TlogrotoBka npubopa K paboTte

7.4.1 TloarotoBka npubopa k paboTte cornacHo PykoBoACTBY MO akcnsyatauuun. YctaHaB/anBalT UCTOY-
HUKN CBETa W PeXWMbl M3MEPEHUIA AN ONpefesieHnss KOHKPETHbIX 3/IeMEeHTOB. 15 KaxAoro tuna npubopos
ONTUManbHble PeXWMbl U3MEpPEeHNin NnoabuparT IKCNepMMeHTarbHO B COOTBETCTBUM C PYKOBOACTBOM MO 3KC-
nayatauuu. NMpymepbl pexXnmMoB U3MepeHuid Npu onpejeneHnn 31eMeHTOB NpMBeAeHbl B npunoxeHun b. Pe-
XUM M3MEepeHunii Npu M3MepeHun rpasympoBOYHbIX PACTBOPOB, BkIOYas (DOHOBLIN, U MOATOTOBAEHHbIX NMPO6
(cm. 9.2), B TOM uncne Konnyectso mogudmkatopa marpuubl (CM. 9.5) 4OMKHBI 6bITb MAEHTUYHBIMU.

7.4.2 C uenbio ycTpaHeHusa 3arpsA3HeHnin rpaduToBO KIOBETbI ONpeaensieMbiM 3/1IEMEHTOM nepef Ha-
YyasioMm M3MepeHuin rpafynpoBOYHbIX PACTBOPOB, NOAFOTOB/IEHHbLIX NPO6 M XONOCTbIX NPO6 NPOBOAAT €e OTXKUT
no nporpamme ANs AAHHOIO 3/ieMeHTa, A40O6MBAaACH NMPU 3TOM CHUXEHMUA 3HAYEeHUS BbIXOAHOMO curHana npu-
6opa. OTXUI TakKe pekoMeHAyeTcsa MPOBOAUTL NMPWU nepexoge OT aHasim3a Npob C BLICOKAM cofepXaHuem
onpejgensemoro anemMeHta kK 6osee 4ncTbiM npobam.

7.4.3 Tpun npoBefeHUN N3MepeHuii Hag aTomMm3aTopoM A0/KHA OblTb pacnosioXeHa BbITSXHAA BEHTU-
nauva ona yganedHua AbiMa 1 napos, KOTOpble MOTYT ObITb BPeAHbIMU A1 340POBbA.

7.5 IpagyvipoBka npubopa

7.5.1 [ns rpagyvpoBkn npubopa Mcnonb3yT (DOHOBLIA pacTBop A5 rpagyvpoBkn (cMm. 7.3.3.5) u oT
Tpex A0 MATW rpagyvMpoOBOYHbIX pacTBOpoB (cm. 7.3.3.4) B TpebyemMOM gumana3oHe MacCOBOI KOHUEeHTpauuu
anemeHTa. PekomeHgyeTca npoBefeHue rpajyvpoBku npubopa B AnanaszoHax, NpuBeAeHHbIX B Tabnuue 1,
0[HaKO BO BCeX C/yyasx cnegyeT pyKOBOACTBOBATbCA PeKOMeHAaunsmMmum n3rotoBuTens npubéopa.

Tabnunya 1— PekomeHAyeMble gnanasoHbl rpagyvpoBOYHON XapakTepUCTUKK

onemeHT [vHa BOJSHbI, HM [nanasoH rpafgyvpoBOYHOI XxapakTepucTuku, mr/am3
An 328,1 Ot 0,0005 go 0,02 Bksitou.
Al 309,6 Ot 0,01 go 0,1 Bkt
As 193,7 Ot 0,005 go 0,05 Bktou.
Ba 553,6 Ot 0,01 go 0,2 BK/mou.
Be 234,9 Ot 0,0001 go 0,004 Bk/itou.
Bi 223,1 Ot 0,005 go 0,1 Bk/tOu.
Cd 228,8 Ot 0,0001 go 0,005 BK/tOY.
Co 240,7 Ot 0,002 go 0,05 Br/tou.
Cr 357,9 Ot 0,002 go 0,05 Bk/tou.
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OkoHuyaHve Tabnuupl 1

nemeHT [MHa BOJHbI, HM [nana3oH rpagyMpoBOYHOW XapakTepucTuku, mr/gm3

Cun 324,7 Ot 0,001 go 0,05 BK/tOu.
Fe 248,3 Ot 0,04 go 0,25 BK/tou.
Mn 279,5 Ot 0,001 go 0,05 BK/tOu.
Mo 313,3 Ot 0,001 po 0,05 Br/tou.
Ni 232,0 Ot 0,005 go 0,05 BK/Ou.
Pb 283,3 Ot 0,002 o 0,05 BK/HOU.
Sb 217,6 Ot 0,005 go 0,1 BK/IHOY.
Se 196,0 Ot 0,002 o 0,05 Bk/tOu.
Sn 286,3 Ot 0,005 po 0,1 Br/tou.
Ti 364,3 Ot 0,1 go 0,5 Bkntou.

\V 318,4 Ot 0,005 go 0,05 Bk/itou.
n 213,9 Ot 0,001 po 0,05 Bk/itou.

®OHOBbLI pacTBOp A5 TPaAYNPOBKM U KaXAbli rpafyMpoBOYHbIA pacTBOp BBOASAT B rpacdMTOBYHO KiO-
BETY He MeHee [BYX pa3 M U3MePSI0T 3HaYeHWe WHTerpasbHo abcopbunmn AN KaxAoro BBOAA aHa/I0OTMYHO
NoAroToBMEHHbIM npobam (cm. 9.2). O6bEM A03MpPOBaHUS BbIOMPAOT B COOTBETCTBUM C PEKOMeHAaunsamm
n3rotoBuTeNa npubopa. Kak npaBuio, cHayana BBoAAT (DOHOBbLI pacTBOp 4S5 rpagyvpoBKKW, a 3aTeM rpagy-
MPOBOYHbIE PacTBOPbl B NOPsSAKe BO3pacTaHWsi MacCOBOWN KOHLEHTpauuu afemeHTa.

LNna Kax[oro pactBopa HaxoasaT cpegHee apudmeTnyeckoe MoJsIyYeHHbIX 3HAYEeHUH UHTerpanbHoOin a6-
copbumnmn. M3 nosyyeHHbIX 3HAYEHUI BbIYMTAKOT 3HAUYEHWE ANA (POHOBOro pacTBopa ANs rpagyvwpoBku. Mpu
nomMoLM NPOrpaMMHOro o6ecrnevyeHns K NpuGopy ycTaHaBMMBaOT rpafyMpoOBOUHYIO0 XapakTepucTuKy Kak 3a-
BUCMMOCTb CpeAHero apugMeTUYecKoro 3HavyeHust MHTerpasbHoi a6bcopbumu (3a BbIYETOM 3HauYeHusa Ans
(hOHOBOro pactBopa) OT MaccoBOli KOHUEHTpaUMn 3neMeHTa.

MpoBepAlT NPMEMNEMOCTb TPpafyMpPOBOYHON XapaKTepUCTUKN, UCNONb3ys KO3 MULMEHT Koppensaymm
(nomkeH 6bITb He MeHee 0,99), a Takxe [OMNOMHUTENbHbIE KPUTEPUN B COOTBETCTBUM C PEKOMEHAALUAMU U3-
rotoButens npuéopa. Mockosbky AuvanasoH IMHENHOCTU rPaAyupoOBOYHON XapaKTepucTUKKM 3aBUMCUT OT Tuna
Mcnosb3yemoro npuéopa, To Npu HeyA0BETBOPUTESbHbLIX pe3y/bTaTax NPOBEPKM NPUEMIEMOCTU YTOUHSIOT
BEPXHIOI rpaHuLy AnanasoHa U COOTBETCTBYHL UM 06pa3oM M3MEHAKT BECb AManasoH.

MprmevyaHue — MNpu HAMUMM COOTBETCTBYHOLLEN ONMUMM B MPOrpaMMHOM oGecnedyeHnn K npubopy AonyckaeT-
CS1 UCMO/Ib30BaHWE HENMHENHBLIX (OYHKUMIA A1 annpoKCMMaLMU rpajyypoOBOYHON XapaKTepUCTUKN.

7.5.2 Mpn ncnonb3oBaHun NPMGOPOB HEKOTOPLIX TUNOB LOMNYCKAETCHA BBOJ, Pa3/INYHbIX 06 bEMOB OAHOTO
M TOTO Xe rpagyMpoBOYHOr0 pacTsopa U3 guanasoHa, NpuMBeLeHHOro B Tabnuue 1, Hanpumep, COOTBETCTBYHO-
Lero BepxHeli rpaHuue gvanasoHa. MaccoByl KOHLEHTpauuio rpagynpoBOYHOro pactesopa u guanas3oH 06b-
€MOB [,03MPOBaHNA BblOMPAOT B COOTBETCTBUM C peKOMeHAaLnamMn n3rotoButens npubopa.

Bcero go/mKHO ObITb BbiGpaHO He MeHee Tpex 3HadyeHuin obbema fo3npoBaHus. B kauecTBe POHOBOrO
3HaYeHUs MCMNOMb3YHT 3HAUYEHNE UHTerpasibHol abcopbuumn, nNosyyeHHoe 6e3 BBoAa rpagyvwpoBOYHOrO pac-
TBOpa. Kaxablii o6bem rpagynpoBOYHOIO pacTBopa BBOAAT B rpadduTOBYIO KIOBETY HE MeHee [BYX pas u 13-
MepPSAT 3HAYEeHNe mHTerpasbHol abcopbummn gNsa Kaxgoro BBoja.

[ns ¢OoHOBOro 3Ha4YeHMs M KaxAoro o6bemMa A03UpOBaHUS HaxoAAaT cpeaHee apucmeTnyeckoe nony-
YEHHbIX 3HAYEHU MHTEerpasnbHoli abcopbLnn 1N N3 NOSTYYEHHbIX 3HAYEHUI AN KaXA0ro obbema 403MpoBaHusA
BbIYNTAKT cCpegHee apumMeTmyeckoe 3HavyeHue ans poHa. Mpy nomowm nporpamMMHOro obecneyeHns K npu-
60py ycTaHaB/IUBAKT rPagyupoOBOYHYIO XapaKTepPUCTUKY KakK 3aBUCUMOCTb cpeaHeapuMeTU4ecKoro 3Have-
HUS1 MHTerpanbHoi abcopbunm (3a Bbl4eTOM (DOHOBOTO 3HAYEHUA) OT Macchbl 3sieMeHTa. B aTom cnyyae B npo-
rpaMMHOM 06GecneyeHnn [OKHO ObITb NPEeAYyCMOTPEHO BblpaXeHne pesynbTaTtoB M3MepeHuin npob (cm. 9.2)
B e[MHULaX MacCOBOl KOHLEHTpaLuu.

MpoBepsalT NPpMEMIEMOCTb FPafyMpPOBOYHON XapakTepPUCTUKM aHanornyHo 7.5.1.
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7.6 KOHTpO/b CTabUbHOCTM TPaAyVUpPOBOYHOWN XapaKTepUCTUKK

CT1abuibHOCTb rpafyupoBOYHOW XapakTepPUCTUKN KOHTPONIMPYIOT HE MeHee yem yepes kaxpable 20 aHa-
nusnpyembix nogpsg npob sBogbl. C 3TOW Lenbio U3MepPAT MacCOBYI0 KOHLEHTpauuio 3eMeHTa B KOHTPO/ib-
HbIM pacTBope. PekomeHayeTCcA MCNOMb30BaTb KOHTPOJbHBIA pacTBOp, B KOTOPOM MaccoBas KOHUeHTpauus
3neMeHTa 6/M3Ka K 3HaYeHUAM A1 aHann3npyemblix npob. KOHTPOsIbHbLIA pacTBOP rOTOBAT aHas/lOMMYHO rpa-
OYVWPOBOYHbLIM pacTBopam.

N3mepsaoT mHTerpanbHyto abcopbumio anemeHTa B KOHTPO/SIbHOM pacTBOpe Kak npu aHanu3e npob
(cm. 9.2) 1, ncnonb3ysa rpafympoBOYHYIO0 XapakTePUCTUKY, BbIYNCAAIOT MACCOBYIO KOHLEHTpaunio afemeHTa B
KOHTpO/IbHOM pacTtBope, Ck, MKr/gm3.

pagyvpoOBOYHYIO XapakTepucTuKy CUMTalT CTabunbHON, ecnn BbIMOHAETCSA yC/noBue

(1)

raoe CKk— NPUHATOE 3HaYeHMe MacCOBOW KOHUEHTpauun 3/1eMeHTa B KOHTPOJIbHOM pacTBope, MKr/am3;
C — M3MepeHHOoe 3HaYeHWe MAcCOBOI KOHLEHTPaLMK 3/IeMeHTa B KOHTPO/IbHOM pacTBope, MKr/gm3;
5 — rpaHuubl OTHOCUTE/IbHOW MOrpewHoCcTn, AN AOBEpUTeNbHON BeposiTHOcTM P = 0,95 cooTBeTCcTBY-
ol e 3HaYeHMI0 MacCoOBOW KOHLEHTpaLuun 3fieMeHTa B KOHTPO/IbHOM pacTBope (Tabnuua 3), %.
B cnyyae HeBbiNONHEHMS ycnoBus (1) NPpOBOASAT NOBTOPHYHO rpagympoBKy npubopa.

8 OT60p 1 nogrotoBka Npob

8.1 OT60p M KOHCepBUpOBaHue NPobd

8.1.1 OT60p Npo6 BOAbI NpoBogAaAT no MOCT 31861, NOCT P 56237 u NOCT 17.1.5.05. KOHCTpPyKUMS
yCcTpoiicTBa gnsa oT6opa nNpob A0/MHKHA UCKAKYaTb BO3MOXHOCTb KOHTakTa Mpob6bl ¢ MeTaa/InyeckuMm 4yacTs-
MKU. YacTu, KOHTakTupylowme ¢ npoboii, AO/MKHbI GbiTh BbIMOSIHEHbI U3 NAACTWKa, He 3arpsA3HSALWero npoby
3fieMeHTaMn 1 gonyckaluwero oO4YnMcTky pasbaB/qeHHON CONAHON UM a3oTHOW kucnoToli. O6bem OoT6Mpaemoi
npo6bl A0/KEH cOCcTaBnATb He meHee 100 cm3.

8.1.2 MMpoby aHann3npyemoii BoAbl KOHCEPBUPYIOT, €C/IN ee aHann3 NpPoBOASAT NO3gHee 4eM yepes 6 4
nocne ot6opa. [Ansa KoHcepBauum K npobe go6aBnsawT (kenaTesibHO cpasy Npu NocTynseHun B nabopaTtoputo)
KOHLUEHTPMPOBAHHYI a30THYK KUCMOTYy M3 pacyeta 5 cm3 kKncnotbl Ha 1000 cm3 npobbl. MNpu atom pH 3a-
KOHCEpPBMPOBAHHON Npo6bl A0MXKEH ObiTb MeHee ABYX (KOHTPO/Ib MO yHUBEpPCasibHOW MHANKATOPHON Gymare).
Mpn KoHcepBMpOBaHMK NPO6 C BbICOKOW LWLEIOYHOCTbIO MOXET NoTpeboBaThCA AONOSHUTE/IbBHOE KOMMYEeCTBO
KNCNOTbI.

8.1.3 MMpo6bl, He NogBepraBlINECH KOHCepBauuu, NOAKUCSAIT cornacHo 8.1.2 n BbigepXxuBaKwT 40 Ha-
Yyana aHanusa, no kpaiwHew mepe, 2 u.

8.1.4 Ecnu TpebyeTcs onpefefnieHne TO/IbKO PacTBOPEHHbIX DOPM 3/1IEMEHTOB, TO NPoby aHanusunpye-
MOl BOAbl Kak MOXHO CKopee nocsie oT6opa, HO He no3gHee, YeM 4vyepes 4 4, PUALTPYIOT Yepe3 MeMbpaHHbIl
GunbTp ¢ gnametpom nop 0,45 Mkm (cMm. 5). OTUNbTPOBaHHYIO NPO6Y aHanM3npyemoin BOAbl MNOAKACASIOT
(koHCepBuMpYyT) cornacHo 8.1.2. MNpu chunbTpoBaHUK cnegyeT nlberatb KOHTaKTa NPo6bl C MeTaININYEeCKUMN
yactamu annapatypbl. 0159 yMEHbLIEHNS pUcKa 3arps3HeHns nNpobbl PuabTpoBaHMe Nog AaBfeHneM npeano-
yTUTENbHee, YemM (hunbTpoOBaHWE NoJ BakyyMOM.

8.1.5 CpoK XpaHeHMs 3aKOHCEPBUPOBAaHHbLIX NPo6 nNpu Temnepatype ot 2 °C go 8 °C — He 60nee 1 mec.
Mpoba He fonxHa noABepraTbCs BO3AENCTBMIO NPSAMOro CO/IHEYHOrO cBeTa.

8.2 [MoarotoBka Npo6 BOAbl U XOMNOCTO NMPo6GbI

MoarotoBky npo6 BoAbl MNPOBOASAT B COOTBETCTBUMM C Tpeb6oBaHuamm [OCT P UCO 15587-1,
FOCT P MCO 15587-2.

B kBapueBbli NAN CTEK/SAHHbIA TEPMOCTONKUIA cTakaH BMeCTUMOCTbio 150 mnm 250 cm3 BHOCAT LMMWH-
apom annksoTy Ul = 100 cM3 npo6bl BOAbI, 3aKOHCEPBMPOBaHHOW Mo 8.1.2 nau nogkucneHHon no 8.1.3, go-
6aBnAlT 1 cM3 KOHUEHTPUPOBAHHOW a30THON KUCNOTbl U 1 cM3 nepokcuga BoAOpo4a W BbinapmsaroT 4O MO-
Nly4eHns BMaXHOro ocagka, He gonyckas BbiCylMBaHMSA npobbl. BnaxHbllii ocapgok obpabartbiBaoT 0,5 cm3
KOHLUEHTPMPOBAHHOI a30THOI KMCNOTbl M HebGOoNbWMM KonuyectBom (oT 15 go 20 cm3) BoAbl AN aHanusa,
pPacTBOPAT €ro, KOIMYECTBEHHO MEPEHOCAT B MEPHYH Konby BMecTumocTbio V2 = 100 cm3 n goBoaAaT Ao
MeTKW BOLOWN ANsA aHanusa.

8
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Ecnn nogrotoBneHHas npoba coAepXuT ocafoK WAM B3BECb, BUAMMYK HEBOOPYXEHHbIM [N1a3oM, TO
Takyt npoby B 3aBUCUMOCTM OT AUCNEPCHOCTMN 1 pa3sMepoB YacTul, 06pa3oBaBLIErocs B Hell ocagka (B3BecK)
PUNLTPYT Yepe3 MembpaHHbili unbTp ¢ guametpom nop 0,45 vam 5,0 MKM uam 06€330/EeHHbIA hUnbTp
«benan neHta», oTébpacbiBasd nepsble nopuum punsbtpata (o1 10 go 15 cm3). PunbTpoBaHUe MOXeT ObiTb 3a-
MEHEHO LLeHTpudyrnpoBaHnem.

OQHOBPEMEHHO aHaNOrM4YyHbIM 06pa3oM MoAroTaB/MBAaKT XOMOCTYH MNpoby, 3amMeHss npoby BoAbl Ha
TakowW xxe 06beM BOAbl ANA aHanmaa.

MpumeyaHunsa

1 [JonyckaeTcsi He NpoBoAWUTb 06paboTKy Npob no NOCT P NCO 15587-1 wm TOCT P NCO 15587-2, ecnu ycTa-
HOB/IEHO, YTO pe3y/bTaTbl aHaIn3a HeobpaboTaHHOM 1 06paboTaHHOM NPO6 pasnMyatoTCa Mexay coboii He3Haunumo. 3Ta
06paboTka, Kak npaswio, He TpebyeTcsa ANS NUTbEBbIX U HEOKPALLEHHbIX NMPUPOAHbLIX BOL, B KOTOPbIX OTCYTCTBYET BUAU-
MbIli HEBOOPYXXEHHbIM [/1a30M 0Caf0K WM B3BECh, a TakKe Npu onpefesieHnn pacTBOPEHHbIX (HOPM 3/1EMEHTOB.

2 [Mpwn 06paboTke NPob a30THOM KMCNOTOW B OTKPbITbIX COCYAax pekomeHayeTcs A06aBnaTe oT 140 3 cM3 nepokcu-
[a BOAOopoAa, YTo cnocobeTByeT 60/iee NoSIHOMY pas3pyLUeHV0 OpraHMYeckmMx BELLECTB, COAEPXaLUMXCa B Npobe.

9 lMopsaoK NpoBeAeHNA N3MEPEHNIA

9.1 MoproTaBnmeatT NpUGOP K paboTe cornacHo 7.4.

9.2 MMpw Nomoln go3aTopa He MeHee ABYX pa3 A03MPYIOT asiMKBOTY Npo6bl, NOATOTOB/IEHHONW No 8.2, B
rpachuToByI0 KIOBETY Npu6opa u HarpesatT B COOTBETCTBUM C TeMNepaTypHOW nporpammMoii, koTopas Bk/toya-
eT cnepywouwme ctagun: Cywky, nMponns (0301eHne), aToMmn3anumno M 04MCTKY KloBeThl. [0 pe3ynbTaTtam Kaxno-
ro BBOAA PErNCTPUPYIOT 3HAUEHUE UHTEerpasibHOli abcopbumm, Npu 3TOM MOYHEHHbIE 3HAYEHUS LO/MKHbI ObITh
B Npefenax AgnanasoHa rpagyvMpoBOYHOI XxapaKTepucTuku npubopa.

9.3 Ecnm u3mepeHHOe 3HaYeHWe UHTerpasibHol abcopbuumn NpeBbilaeT BEPXHIOW FpaHuLy Anana3oHa
rpagyvpoBOYHOl XapakTepUCTUKK, TO NOATOTOB/IEHHYO NPO6Y pa36aBnsAiT PacTBOPOM a30THOI KMCOTbl NO
7.3.2 n cpasy Xe nNpoBoaAaT uamepeHusa cornacHo 9.2. KoapguumneHT pasbaBneHnss BbIYNCASAIOT No opmyne

=K
v,

a

: @

rae VK— BMeCcTUMOCTb MEpPHOW Konbbl, MCNO/Ib30BaHHOM Npu pa36aB/ieHMn NOATrOTOBAEHHOW Npo6bl, CM3;
Va— o6bem anumkBoTbl NPO6bLI aHaNM3NPyemMoin BOAbl, B3ATbIN ANA pa3baBneHus, cm3.

BmecTo pa3baBnieHus MOryT 6biTb MCNOMb30BaHbl a/bTePHATVMBHbIE A/IMHbI BOIH C MEHbLUE 4YyBCTBU-
TenbHOCTbIO, Hanpumep 307,6 HM Ang uuHka, 271,9, 305,9 nnn 372,0 HM gna xenesa, 257,4 HM ANA aIlOMUHUSA.

9.4 VI3MepsAT 3HA4YeHNEe MHTerpasabHONn abcopbuum ansa XonocToil npobel (cm. 8.2.2) aHanormyHo 9.2.

9.5 [lna ycTpaHeHua MelarwLmnx BAUAHNIA MaTpuLibl NPo6bl PEKOMEHAYETCA UCMO/b30BaTb MoANdMKa-
TOpbl MaTpuLbl, KOTOPble MO3BOJIAKT NOBLICUTL TeMNepaTypbl NMPOsM3a A0 3HAYEHMI, NPU KOTOPbIX Npowuc-
XO4MUT paspylleHne 60NblINHCTBA MeLaWmnx BeLecTs.

B Tabnuue 2 npuBefeH psag pekoMeHAyemblX MoAudMKaTopos. JoNycTUMO MCNOSb30BaHWeE U ApYrux
MOAMMKATOPOB, ec/n AoKa3aHa WX NMPUMEHUMOCTb A1 onpefeneHns KOHKPETHOro afieMeHTa Waum rpynnbl
3/1EMEHTOB.

Tabnuuya 2— PekomeHayeMble MOANCMNKATOPbI MaTpuyUpbI

nemeHT Mogudomkatop (cm. 7.3.4.1—7.3.4.4) Macca, MKkr*

An Pd + Mg(N03)2 nu 15 + 10
nhd4h2po4 200

Al Pd + Mg(N03)2 nm 15 + 10
Mg(N03)2 50

As Pd + Mg(N03)2 15 + 10

Ba NaHTaH B hopme xnopuaa 50

Be Mg(NO03)2 50
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OkOHuYaHve Tabnuubl 2

nemMeHT Mogaundmkatop (cm. 7.3.4.1—7.3.4.4) Macca, mKkr*
Bi Pd + Mg(N03)2 15+ 10
Cd Pd + Mg(N03)2 nm 15+ 10
NH4H2P 04 + Mg(N03)2 200 + 10
Co Mg(N03)2 50
Cr Mg(N03)2 50
cu Pd + Mg(N03)2 15 + 10
Fe Mg(N03)2 50
Mn Pd + Mg(N03)2 unn Mg(N03)2 15+ 10
50
Mo Mogaudpmkatop He TpebyeTcs —
Ni Mg(N03)2 50
Pb Pd + Mg(N03)2 nnn NH4H2P 04 + Mg(N03)2 15+ 10
200 + 10
Sh Pd + Mg(N03)2 unn Hukenb (B hopme HUTpaTa) 152+O 10
Se Pd + Mg(N03)2 15 + 10
Sn Pd + Mg(N03)2 15+ 10
Ti MogudmkaTop He TpebyeTcs —
\Y Mogudpmkatop He TpebyeTcs —
zn Pd + Mg(N03)2 nim Mg(N03)2 15g 10

* [puBefeHHble Macchbl MOAUUKATOPOB SIBASIKOTCS PEKOMEHAYEMbIMU U COOTBETCTBYIOT 06bemy 10 MM3 Moaw-
chukatopa. CrieayeT pyKOBOACTBOBATLCS PEKOMEHAALMSIMI U3rOTOBUTENSI Nprubopa.

MogudunkaTtopbl MaTpuubl BBOAAT Kak MpU M3MEPEHUU MNOArOTOB/IEHHbLIX NP06, Tak W NpU N3MEPEHUM
rpagynpoBOYHbIX PAcTBOPOB M XO/0CTbIX Npo6. [ANs BBeAEHMS KosuvecTBa MoaudukaTtopa, peKoMeHAoBaH-
Horo B Tabnuue 2, Tpebyetca 10 mm3 cooTBeTcTBYHOWeEro pacteopa (cm. 7.3.4.1—7.3.4.4). PacTtBop BBOAAT
[03aTopoM WM aBTOCEMMNIEPOM HENOCPEACTBEHHO B rpaduTOBYH KIOBETY nepepj A03MpPOBaHUEM MOATOTOB-
NeHHo npobbl. [jonyckaetca ao6aBnAaTb MoAgMdUKaTop HENoCpeACTBEHHO B NOATOTOBNEHHYO Npo6y, rpafdy-
MPOBOYHbIE PACTBOPbI M XONOCTYH MPO6Yy ¥ 3aTeM J03UpoBaTb B rpacuTOBYH KIOBETY.

9.6 ANnsa nerko- u cpefHeneTyymx 3/IeMeHTOB A0MNyCcKaeTcs MCMNO/Ib30BaHWe KBeT C Naatopmoii, oT-
HOCMTE/IbHO NPUMEHEHUS KOTOPbLIX CNeAyeT PYKOBOACTBOBATLCS pPeKOMeHAaLUsiMuU U3roToBUTENA npuéopa.

10 O6paboTka pe3ysibTaTtoB U3MEPEHN

10.1 Wcnonb3ya rpafynpoBOYHYI0 XapaKTepPUCTUKY, YCTAHOB/IEHHYIO MO 7.5, Npy NOMOLLKX NporpammHoOro
obecneyeHns K Npubopy BbIYUCAAIOT 3HAYEHUS MACCOBOI KOHUEHTpauun sneMeHTa B NMOATOTOBMIEHHbIX MPO-
6ax BoAbl (MCXOAHbLIX UNKM paszbaBaeHHbIX N0 9.3) M XxoNocThix Npobax (cm. 8.2) Ana kaxgoro seoga (cm. 9.2).

10.2 HaxopsaTt cpegHeapudmeTuyeckoe 3HavyeHuin, noaydyeHHoix no 10.1 ans Bcex BBOAOB W MPUHMMa-
10T €ero 3a MacCOBYH KOHLEHTpauuio 3fieMeHTa B NOAFOTOBAEHHON nNpobe — UCXo4HOW nnn pasbaBneHHOol no
9.3 (Cnp, mkr/gm3) nnam xonocToit npo6e (Cxon, mkr/am3).

10
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10.3 MaccoByl KOHLEHTpauuio anemeHTa B npobe Bogbl (X, mMr/am3) BbIYMCASAKT MpUM NOMOLLU NpPO-
rpammHOro obecneyvyeHus kK npubopy nam no dpopmyne

X =0,001(Cnp.f-C xon) A , (3)
V2
rge Cnp— maccoBasi KOHUEeHTpaumns 3fiemeHTa B NOAroToB/IeHHON npo6e no 10.2, mkr/gm3;
CXO1— maccoBasi KOHUEHTpaLusa afnemMeHTa B X0/10CcToin npobe no 10.2, Mkr/gm3;
f— koachdhnymeHT pasbaBneHnsa npobbl no 9.3;
\A, — 06bem anMKBOTbl NPO6LI aHann3Mpyemoli Bogbl, 0OTO6paHHOM no 8.2, cm3;
V2 — o6bem npobbl, NOATOTOBAEHHbIN No 8.2, cMm3;
0,001 — kKoahhMUMEHT cornacoBaHMsa pasMepHOCTU eAuHUL, Macchbl.

Ecnn munHepanusayunio He NpoBOAAT, TO NpMHUMaOT, 4yTo V1 = V2

MpumeyaHune — lMNpu nogrotoBke Npobdel no MOCT P NCO 15587-1 n MOCT P NCO 15587-2 06bluHO V1 paBeH
25 cm3, a V2 coctasnset 50 nam 100 cm3.

11 MeTposiornyeckmne XxapakrepucTukm

MeTog o6ecneunBaeT nNosiyuyeHne pesynbTaToB U3MEPEHUI C MeTPOJIOTMYECKUMU XapaKkTepucTukamu, He
NpeBbILALIUMU 3HAYEHUIA, NpUBeeHHbIX B Tabnuue 3.

Tabnuya 3
Mpenen BocnponsBoANMOCTH Mokasarenb TOu-
Mpepen nosTopsieMocTn

(oTHOCUTENbHOE 3HaYeHue HOCTW (rpaHuLbl*

(OTHOCVITel'IbHOE 3Ha4yeHne o

AonyckaemMmoro pacxoxaeHusa OTHOCUTE/IbHOU

Haume- Aonyckaemoro pacxoxaeHua

MaccoBas KOHUeHTpaumsa Mexay AByMA pesynbratamu NnorpeLwwHocTn npu

HOBaHue Mexay ABYMs pesysibTatamu . "

ANeMEHTa. 3/1EMEHTA, Mr/,qM3 napanienbHbIX onpeaene- onpeneneHnn, nNoslyd4eHHbIMN AO0BepUTENbHOU

o P =095 B yC/10BMAX BOCNPOMN3BOANMO- BEPOATHOCTH
KA npu P = 0,95) cT1 npu P =0,95) P =0,95)
fon>% oTH. % +5,%

AntomuHnii - OT 0,01 Ao 0,1 BKntou. 34 49 35
Cs. 0,1 go 10 BktOu. 18 28 20
Bapwii Ot 0,01 go 0,2 BK/tOM. 28 42 30
Cs. 0,2 go 20 Bktou. 18 28 20
Bepunnwii Ot 0,0001 o 0,0005 B/tOu. 28 70 50
Cs. 0,0005 go 0,2 BK/tOM. 34 49 35
BaHaawit Ot 0,005 o 0,01 BKAtOY. 42 56 40
Cs. 0,01 go 5 Bkntou. 18 28 20
BucmyT Ot 0,005 go 0,05 BKtou. 28 42 30
Cs. 0,05 go 10 Bktou. 18 28 20
YXeneso Ot 0,04 go 0,2 BKtou. 24 34 25
Cs. 0,2 0o 25 BKtou. 17 25 18
Kagmuia Ot 0,0001 go 0,0005 B/IHOY. 34 49 35
Cs. 0,0005 po 0,005 Bk/tOu. 24 34 25
Cs. 0,005 go 5 Bktou. 17 25 18
Ko6anbT OT1 0,002 go 0,01 Bk/tOM. 34 49 35
Cs. 0,01 go 5 Bkntou. 18 28 20
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OkoHuyaHve Tabnuupl 3

Mpeaen NoBTOPAEMOCTH Mpenen BocnponsBoaANMOCTH Mokasartesb TOu-

(oTHOCUTENBHOE 3HAYEHUe HOCTW (TpaHuLbI*

Hauve- ,CI,EJOI'IT;S(C;(IET;Q:;?)Z;:Oa):,ﬂe,::sﬂ AonyckaemMmoro pacxoxneHus OTHOCUTENbHOM

HOBaHME MaccoBas KOHLeHTpauus PN mexay ,quMﬂv pesynbTaTamun norpeLHocTu nem

31eMeHTa, MF/AM3 onpegeneHnn,nosly4eHHbIMn AoseputenbHon

anemeHTa Hapiﬂml;el;;:bl'szogzeé-e”e' B YC/I0BUSIX BOCMPOU3BOANMO- BEPOATHOCTY
¢t npu P = 0,95) P=0,95)
W% *OTH. % 6, %

MapraHeL, Ot 0,001 go 0,02 Bkntou. 24 34 25
Cs. 0,02 go 5 Bk/tou. 17 25 18
Meppb Ot 0,001 go 0,01 Bk/HOU. 42 56 40
Cs. 0,01 go 0,05 Bk/HOM. 24 34 25
Cs. 0,05 go 5 Bktou. 17 25 18
MonnégeH Ot 0,001 go 0,05 Bk/tou. 34 49 35
Cs. 0,05 go 20 s/ou. 18 28 20
MbILbAK Ot 0,005 go 0,02 BK/HOM. 34 49 35
Cs. 0,02 go 5 sk/ou. 18 28 20
Hukenb Ot 0,005 go 0,02 Bk/tou. 28 42 30
Cs. 0,02 go 5 Bktou. 17 25 18
OnoBo Ot 0,005 po 0,01 Bk/HOY. 34 49 35
Cs. 0,01 go 10 Bk/tou. 24 34 25
CsuHey, Ot 0,002 oo 0,01 Bk/tOu. 34 49 35
Cs. 0,01 go 5 Bk/tou. 18 28 20
CeneH Ot 0,002 go 0,005 Bk/tou. 28 42 30
Cs. 0,005 go 0,05 Bk/tou. 24 34 25
Cs. 0,05 go 5 sktou. 17 25 18
Cepebpo Ot 0,0005 go 0,02 Bk/tou. 34 49 35
Cs. 0,02 go 5 sk/ou. 18 28 20
CypbMa Ot 0,005 go 0,02 Bkntou. 34 49 35
Cs. 0,02 go 10 Bsx/tou. 18 28 20
TuTaH OT1 0,1 go 0,5 Bk/tou. 24 34 25
Cs. 0,5 go 50 Bk/tOu. 17 25 18
Xpom Ot 0,002 po 0,01 Bk/IHOM. 34 49 35
Cs. 0,01 go 0,1 Bk/HOM. 24 34 25
Cs. 0,1 go 10 sk/tou. 17 25 18
LinHk Ot 0,001 go 0,25 BK/tou. 34 49 35
Cs. 0,25 oo 1,0 BK/tOM. 18 28 20
Cs. 1,0 go 50 BK/tOM. 13 19 14

* YCTaHOB/IEHHbIE YMC/IEHHbIE 3HAYEHNS! TPAHNL, OTHOCUTES/IbHOW MOTPELLHOCTU COOTBETCTBYHOT YNC/IEHHBIM 3HA-
UEHUSIM pacLUMpPEHHOl HeomnpeaeneHHocTH (B OTHOCUTESbHBIX eauHuLax) UQHNpy koadchuumeHTe oxBaTa K = 2.

12
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12 KOHTpOs/ib KayecTBa pe3y/ibTaToB U3MepeHUii

12.1 KOHTpONb KayecTBa pe3y/nbTatoB M3MepeHuin B nabopatopun npegycMmatpusaeT npoBefeHNe KOH-
Tponsa cTabuNbHOCTU pe3ynbTaToB M3MEpeHUin ¢ ydeTom TpeboBaHuii TOCT P CO 5725-6—2002, pa3sgen 6.

12.2 MNpoBepky NpMemMaeMoCcTn pe3ynbLTaToB U3MepPeHW, MOMYyYEHHbIX B YC/IOBUAX MOBTOPSEMOCTM U
BOCnpounssoaumocTn, nposoaat no NOCT P NCO 5725-6—2002 (nogpasgens! 5.2, 5.3).

13 OdpbopmneHne pe3ynbTaTtoB N3MEPEHUN

13.1 Pe3synbTaTbl U3MEPEHUI PETrUCTPUPYIOT B NPOTOKOAE MCNbITAHWIA, KOTOPbIA OQOPMASAIOT B COOT-
BeTcTBUMN ¢ TpeboBaHmsamn FOCT ISO/IEC 17025, npy 3TOM NPOTOKO/T UCMbITAHUI AO/DKEH COAEPXATb CCbINKY
Ha HacTOAWMA cTaHaapT.

13.2 PesynbTaTbl W3MEpPEHWUI MaCCOBOIW KOHUEHTpauum 371emMeHTa B aHanusnpyemon npobe X,
mr/gm3 (cm. 10.3), npeactaBnsawT B Buge (MpyM NoATBEPXKAEHHOM B nabopaTopuu COOTBETCTBUW aHanutTuye-
CKoli npoueaypbl TpeboBaHMAM HAcTOSALEro cTaHgapTa)

X = A, nnéo X = U, (4)
roe X — pesynbTaT MU3MEPEHU, NOJTyYEHHbIi B COOTBETCTBMM C npoueaypoin no 10.4, mr/gm3;
A — rpaHuubl abCcoNOTHON MOTPELUHOCTM M3MEPEHUA MAccoBO KOHLUEHTpauuu anemeHTa ANns 40Bepu-

TenbHoON BeposATHOCTM P = 0,95, mr/gm3, Bbluncnsiemas no opmyne
A = 0,01 -5-X, (5)

raoe 8 — rpaHuubl OTHOCUTENbHON MOTPEeLHOCTN U3MEPEHUIA MacCOBOW KOHLEHTpauuu afieMeHTa Ansa gose-
puTenbHoin BepossTHOCTM P - 0,95 no ta6bnuue 3, %;
U — pacwupeHHas HeonpegeneHHoCcTb Npu KoadpchuumneHTe oxeara K = 2, mr/gm3, paccuyuTbiBaemas no
dgopmyne
U = 0,01 » UOH =X, (6)

roe UOTH— pacwupeHHas HeonpefeneHHocTb (B OTHOCUMTESbHbLIX eauHuuax) npu koadduumeHte oxsata
K =2 no tabnuue 3.

13.3 Yucno gecatuyHbIX 3HAKOB Npy NpeAcTaBneHnn pesynbTata namepenuii — no N'OCT P 8.736, npu-
noxexHune E.

13.4 Ecnu n3mepeHHOe 3Ha4YeHWe MacCOBOM KOHLEHTpauun 3fieMeHTa B Npo6e oka3biBaeTCs MeHbLUe,
YeM HWMXHSAS rpaHuua gnanasoHa U3MepeHuid, To pesynbTaT U3MEPEHU ANs Takoi Npobbl NpPeAcTaBAAT Kak
«MEHbLLE HWXKHEN rpaHuLbl AnanasoHa U3MepeHuii».

13.5 MHgopmauma o NpoBeAeHHbIX MeX1abopaTOPHbIX CPABHUTENbHbLIX UCMbITAHUSAX AaHa B NpUIoxe-
HuUn B.
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MpunoxeHue A
(pekomeHgyemoe)

I'IpOBepKa 3HAYNMOCTUN B/INAHUA MaTpPULLbl I'Ip06bl

Al [ns npoBepKy HaMuMs MeLLALLEro BAUSHUA MaTpyLbl M3 NOATOTOB/IEHHON No 8.2 Npobbl OTOMPAOT aNInKBOTY
1 pa3basisoT ee B 5—10 pa3 pacTBOPOM a30THOI KMCAOTbI NO 7.3.2. VICXO4HY0 1 pa3baBneHHyto npobbl n3mepstoT no 9.2
N 3aTEM BbIYMC/ISOT 3HAYEHNE MACCOBOW KOHLEHTpaUMKU 3/fieMeHTa B ncxogHoli (Cvicx, Mkr/am3) 1 pasbasneHHol npobax
(Cp, mkr/gm3) no 10.1.

MeLuatolme BAVSHAA CUATAIOT HE3HAUYMMbIMK, €C/N BbINOSHAETCH YCNoB/e

|f «Qp - Cux| < /(0,01 WP <f Cp)2 (0,01 BUX. Cx;, )2, (A1)

roe f— koadhdmumeHT pasbaBieHnst UCXOLHOM NPOGbI, BblYMCASIEMbI aHasiornmyHo 9.3 no chopmyne (2);
Cp— maccoBasi KOHLEHTpauusl a/ieMeHTa B pa3bas/ieHHOW npobe, MKr/am3;

Cucx— MaccoBast KOHLEHTpaLms aneMeHTa B UCXO4HON npobe, MKr/am3;

5MO%— rpaHuLbl AonyckaeMol OTHOCMTE/IbHOM MOrpeLuHocTy (CM. Tabnuuy 3) g5t COOTBETCTBYHOLLEro 3HaveHuss Cucx, %,
§P— rpaHunLbl 4ONyCKaeMoW OTHOCMTENbHON MOrpeLwlHocT (CM. Tabnuuy 3) 415 COOTBETCTBYHOLLETO 3HAYEHMUS CE’ %.

Ecnun 3HayYeHne MaccoBOI KOHLEHTpaLUWKU 3MeMEHTa B pa3baB/ieHHON Npobe OKa3bIBAKTCA MEHbLUE, YEM HUKHSS
rpaHvua gnanasoHa U3MepeHuii, To NPUMEHSIOT anlbTepHaTMBHBI CNoco6.

A.2 B nogrotoBneHHyl0 Mo 8.2 npoby BHOCAT f06aBKy ONpefesnisieMoro 3/fieMeHTa, KoTopasi yBeMyMBaeT WHTe-
rpanbHyto abcopbumio oT 1,5 A0 Tpex pas M HaxoAsT MAacCOBYH KOHLUEHTpauuio a/1ieMeHTa B MOAroTOB/IEHHOV npobe ¢
po6askoi (Cutl, mkr/gm3). O6beEM BHOCUMOi A06aBKM He AO/MKEH NpeBbiwaTh 2 % 0T 06bema NoAroTOB/IEHHON NPO6bI, B
KOTOpbIi Ao6aBka BHocuTCA. [ob6aBky Cg, MKr/gm3 BblUMCIAOT Mo hopmye

Co=Co— , (A.2)
m
roe CO— maccoBasi KOHLEHTpauus afieMeHTa B pacTBOpe, MCNO/Ib30BaHHOM AJ151 BHECEHWS A06GaBKY;
Vnp— 06bemM NoAroTOBMEHHOW NPo6bl, B KOTOPLIA BHOCAT A06aBKy, cM3;
V — 06beM BHECEHHOW A06aBkM, CM3.

MelualoLime BAUSHAS CUATAOT HE3HAUMMBIMM, EC/N BbINOJSHAETCS YCoBMe
[CWH - Cuex “ CAl - ~(0,01-8U c¢u+a)2 + (0,01 «5/X «Cuex )2, (A.3)

e ¢ utg— MaccoBas KOHLEHTpaUuA afieMeHTa B npobe ¢ gobaskoi, MKr/am3;
ca* [obaBKa afiemMeHTa B pa3baBfieHHON npobe, MKr/agm3;
Rycx — MaccoBast KOHLEHTPaLWs a/ieMeHTa B UCXO/HOV npoGe, MKI/AM3;
VX rpaHuLLbl OTHOCUTE/NbHOM MOrPeLlHoCTM (CM. Tabnuuy 3) 415 COOTBETCTBYHOLLErO 3HaueHns Cvcx, %

- rpaHLibl OTHOCUTE/IBLHOM NOrPeLIHOCTM (CM. Tabnuuy 3) A/ COOTBETCTBYHOLLETO 3HaueHUs Curll, %.
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MpunnoxeHve b
(cnpaBo4HOE)

PeXxunmbl NPoBeAEHNS U3MEPEHWNIA

FOCT P 57162—2016

Mpy BbIGOpPE PEXMMOB NMPOBEAEHUSI N3MEPEHW A peKOMeHAYeTCsl B NepBYH0 oUYepeib PyKOBOACTBOBATLCSH PEKOMEH-
JaunsMn 13rotoBMTeNs Npubopa, NOCKOSIbKY OHWM MOTYT CYLLECTBEHHO pas/iMyaTscs 4151 pasHbix Mogenei u tmnos. Mpu-

BefeHHble B Tabnuue B.1 pexumbl crefyeT paccMaTpyBaTh UCKIHUNTENIBHO B Ka4ecTBe npumepa.

Ta6nuua b1 — OCHOBHblE NapameTpbl PEXUMOB U3MEPEHWIA

anemeHT

AR
A

As
Ba
Be
Bi
Cd
Co
Cr
Cu
Fe
Mn
Mo
Ni
Pb
Sn
Sh
Se
Ti
V

Zn

OnvHa

BO/IHbI, HM

328,1
309,3
193,7
553,6
234,9
223,1
228,8
240,7
357,9
324,7
248,3
279,5
313,3
232,0
283,3
286,3
217,6
196,0
364,3
318,4

213,9

LLinprHa
Lenm, Hvl) Be3 moaudmka-
Topa
0,7 650
0,7 1400
0,7 300
— 1200
— 900
0,7 300
0,2 1100
0,7 1050
0,7 1100
0,2 1000
0,2 1100
0,7 1800
0,2 1100
0,7 600
0,7 900
2,0 200
— 1400
0,7 1200
0,7 600

Temnepatypa nuponmsa, °C

C Moaudomkaro-

pom2)
1000/650
1700/1700

1400

1600
1100
900/900
1400
1650
1100
1400

1400/1400

1400
1200/600
1400
1200/1100

1000

1000/600

1) Ana npr6opoB ¢ U3MEHSIEMOI CNEKTPASIbHOW LUMPUHOI L.
2) B uicnuTesnie npuBefieHbl 3HAUEHUs /19 NEPBOro MoaudiMkaTopa, B 3HaMeHaTesnie — /st BToporo (cM. Tabnm-
uy 3). ns 6epunnvs NpyBeAEHbI AaHHble AN HATpaTa MarHus. [is BUCMyTa W 0/10Ba — AJ19 CMECU HUTpaTa MarHus
¥ HATpaTa nannaaus.

Temnepatypa atommsauum, °C

Be3 moaudmka-

Topa

1600

2500

1900

2500

2400

1250

2200

2300

2300

1900

2100

2700

2400

1500

1900

2100

2650

2500

1300

C mogudmkaro-
pom2)

2200/2200
2350/2400

2200

2600
1800
1100/1800
2400
2600
2600
2400

2300/2200

2400
2000/1900
2300
1900/2400
2100

2100

2000/2000
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PesynbTathl MemnaGOpaTOprD(CpaBHMTeﬂbeD(MCHbWaHMﬁ

MpunoxeHve B
(cnpaBo4yHOE)

Mpn paspaboTke MexayHapogHoro ctaHgapTta ISO 15586:2003 B 2002 roay 6b11v NpoBeAeHbI MexnabopaTtopHble
CpaBHUTE/bHbIE UCMLITAHUA Ha criedyolmx npobax: CMHTeTMYeckue obpasupl BOAbl, NPUPOAHas BOAa, CTOYHAas BOAA.
Mpo6bl 661N pasocnaHbl B nabopaTopuu, rae 6biin NoayyeHbl pesynbTaTbl ABYX NapasifiesibHbIX onpeaeneHunin®.

XKeneso 1 cypbma B CTOYHOI BOAe W OblIM onpefesieHbl MeHee Yem B Tpex labopatopusix, B CUYy Yero rnosiHast

cTaTucTmyeckas o6paboTka Oblia HEBO3MOXHA.

MokazaTenn NpeLM3VoHHOCTM MEeToAa, MpVBEAeHHble B pasgene 12 mexzayHapoAHOro crtaHaapTa, nokasaHbl B

Tabnuue B.1.

Tab6nunya Bl — lNokazatenn NpeymsnoHHOCTM MeToAa Mo pesyfibTatam Mex1abopaTOpHbIX CANYUTESbHBIX MUCMbITa-
HUin (MapT 2002 roga)

3nemeHT

Al

As

Co

Mpoba

SL
SH
FWL
FWH
Ww
SL
SH
FWL
FWH
Www
SL
SH
FWL
FWH
Www
SL
SH
FWL
FWH
Www
SL
SH
FWL
FWH
Www

o N © o1 o ©

17
19
19
21
14
33
34
31
31
27
13
12
13
13
10

o o

N O O N DN

O I O N O N W N N p R O O N N

0,8
7,2

0,3

2,7

55
49,5

X
1,00
8,13

0,774
5,92
3,43
5,85
38,6

170
193
147
9,00
77,5
8,74
68,6
116

0,303
2,81

0,572
3,07
1,00
571
50,6
4,23
40,5
11,6

126
113

117
86

100
96

101
104

104
102

cvp %

8,2
3,6
8,2
5,0
8,8
14,2
2,4
6,6
54
3,9
2,8
2,7
7.4
3,6
4,0
3,5
1,9
2,9
21
31
31
1,0
9,0
2,6
7,0

ovg B
53,1
22,9
56,9
33,0
32,0
44,3
16,4
46,2
44,0
40,3
141
10,5
25,2
17,8
35,9
17,0
10,7
14,9
10,4
27,5
8,5
7.9
14,8
10,6
32,9

* B CBA3W C TEM, YTO TN HE BXOAUT B YMC/IO 3/IEMEHTOB, ONpPesensieMbIX B COOTBETCTBUM C HACTOSILLMM CTaH-
[apToMm, 13 Tabnuubl B.1 UCK/IHOUEHBI OTHOCALLMECS K HEMY AaHHbIE.
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MpopomkeHne Tabnuubl B. 1

AnemeHT Mpo6a n o e X N o B CVR, %

SL 21 3 19 191 101 7,5 12,4

SH 24 1 171 17,5 102 2,0 79

Cr FWL 23 1 — 1,95 — 7,7 24,7
FWH 23 2 — 14,0 — 2,0 7,3

WWwW 17 4 — 391 — 4,2 40,5

SL 18 1 2,5 2,60 104 81 13,2

SH 19 1 22,5 23,0 102 3,8 5,6

Cu FWL 19 0 — 2,37 — 6.4 15,4
FWH 20 1 — 29,8 — 2,3 7,2

WW n 1 — 5,08 — 10,0 30,3

SL 5 1 3 4,43 148 9,0 33,0

SH 7 0 27 27,0 100 3,4 13,8

e FWL 7 0 — 98,3 — 2,4 9,9
FWH 6 0 — 116 — 1,6 11,2

SL 8 0 15 1,71 114 4,4 30,0

SH 10 0 13,5 14,5 108 2,0 15,3

Mn FWL 8 1 — 5,47 — 2,7 22,5
FWH 10 0 — 17,7 — 3,2 14,6

WW 5 0 — 100 — 4,3 13,8

SL 6 0 4,5 5,69 126 4,6 23,8

SH 7 0 40,5 44,3 109 2,8 14,0

Mo FWL 4 0 — 5,76 — 11,5 13,7
FWH 6 0 — 29,4 — 3,9 12,7

WW 5 0 — 10,8 — 5,6 60,2

SL 20 0 6 5,92 99 3,5 15,0

SH 20 0 54 53,6 99 2,0 8,8

Ni FWL 17 1 — 311 — 11,7 24,0
FWH 19 0 — 33,2 — 2,5 91

Ww 15 1 — 11,4 — 41 27,5

SL 30 2 5 5,07 101 31 12,8

SH 34 3 45 46,5 103 1,8 8.8

Pb FWL 32 0 — 7,76 — 8,5 17,2
FWH 33 1 — 68,2 — 2,8 15,0

WWwW 25 2 — 14,6 — 55 36,9

17
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OkoHuyaHve Tabnuupl B. 1

18

AnemeHT Mpo6a n 0 wrtrue X
SL 5 0 8 7,39
SH 7 0 72 66,9
Sh
FWL 5 0 — 5,78
FWH 7 0 — 52,7
SL 10 0 12 119
SH u 0 108 109
Se FWL 10 1 — 10,2
FWH u 0 — 85,2
Ww 8 0 — 16,0
SL 5 0 15 151
SH 5 0 135 138
Vv FWL 3 0 — 12,3
FWH 5 0 — 83,8
Ww 3 0 — 50,0
SL 5 1 0,5 0,579
SH 5 1 45 371
Zn FWL 6 1 — 1,17
FWH 7 0 — 5,99
Ww 4 0 — 120

YcnoBHble 0603HaYEHNS:

92

93

99

101

101

102

116

82

N — 4YNCN0 NHAMBNAYA/IbHbIX aHAJIMTUYECKNX PEe3yNbTaTtoB 6e3 yyeTta Bbl6pOCOB;

0 — 41CNO BbIBPOCOB;

Xtrue — onopHoe 3HayeHve, MKr/am3;

X — obLee cpeaHee 3HayeHune, MKr/am3;

I) — OTKPbIBAEMOCTb;

CVr— OTHOCUTE/IbHOE CTaH4apTHOE OTK/IOHEHWE MOBTOPSAEMOCTY;
CVR— OTHOCUTE/IbHOE CTaH4apTHOE OTK/IOHEHWE BOCMPOU3BOAVMOCTMY.
LLncppbl Npob:

SL — cuHTeTMueckas npoba ¢ HA3KUM CoAePKaHNEM 3/1EMEHTOB;
SH — cuHTeTHnYeckas npoba C BbICOKUM CofepXaHWeM 3/1EMEHTOB;
FWL— npvpogHas Boga C HU3KNM COoAepXaHnem 3/1eMeHTOB;
FWH — npupogHaa Boga C BbICOKMM COfepXaHuemM 3/1EMEHTOB;

WW — cTouHas BoAa; MUHepasiM3aLuio Npobbl NPOBOAN KabKAbIA YYaCTHUK.

CVr, %
3,3
3,4
4,9
31
57
3,7
5,9
2,9
9,8
1,2
14
8,4
2,3
11
10,8
21
8,8
6,5

2,0

ovg &8
17,9
13,8
21,2
6,6
23,0
21,9
13,4
20,8
25,6
15,9
12,4
11
131
56,4
47,6
35,9
40,3
30,4

7,0
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YOK 543.62:544.55:006.354 OKC 13.060.50

KntoueBble crioBa: BOAa, BojAa CTOYHasi, Boja npupogHasi, BoAa NOBEpXHOCTHas, BoAa Nog3emHasi, aTOMHO-

abCcopOUMOHHbI MeTog, 3/1eKTpoTepMUUECKAs aToMu3auns, 3NeMeHT, onpejeneHne, MaccoBas KOHUEeHTpa-
LMs, ucnbiTaHue
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MyHkT 10.3. ®opmyna (3)

V?
X =0,001 =(Crp m - Cxon) m ) X =0,001 -(Cnp «f . Cxon)e-y-
\ y

(NYC Ne 2 2025 1)
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