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MNpegncnosne
Llenn, OCHOBHble NPUMHLMUMABLI 1 OCHOBHOIM NOPAAO0K NPOBeAeHMs paboT Mo Mexro-
CY[ApPCTBEHHOIN CTaHpapTusaumy yctaHoBneHbl TOCT 1.0-2015 «MexrocygapcTBeHHas
cuctema craHgaptusaunun. OcHoBHble nosioxeHusa» wn FTOCT 1.2-2015 «Mexrocypap-
CTBEHHas cuctema crtaHgaptusauuun. CraH4apTbl MeXrocynapcTBEHHble, npasBuna u pe-
KOMeHAauun no MeXrocyapcTBEeHHOW cTaHaapTusauuu. lpaBuna paspaboTku, MNpUHSA-
TWSA, 0BHOBMEHUSA U OTMEHbI»

CBepeHuA o ctaHgapTe

1 MNOATOTOB/IEH Hay4HO-NPOU3BOACTBEHHbLIM  pecnyb/IMKaHCKMM  YHUTAPHbIM
npegnpuaTnem  «benopyccknii  rocyfapCTBEHHbI  MHCTUTYT — CTaHgapTusauun 1
ceptudmkaymm» (6enfMCC) Ha ocHoBe ochuumanbHOrO MnepeBoda Ha PYcCKuiA SA3bIK
aHr10A3bIYHON BEpCcUM yKasaHHOro B MyHKTe 5 cTaHjapTta

2 BHECEH TlocctaHgapTom Pecny6nvkn bBenapycb

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM M0 cTaHgapTu3auuuv, MeTponorum u
ceptudmkaunn (npotokon ot 27 dpespans 2015 r. Ne 75-T1)

3a NpuHATHE NPOrosIoCoBasIN:

Kpatkoe HanmeHoBaHve Kop, ctpaHbl CokpallieHHoe HavmMeHoBaHue
CTpaHbl no MK (ISO 3166) HaunoHaNbLHOro opraHa no

no MK (ISO 3166) 004-97 004-97 cTaHgapTu3aumm
ApmeHus AM MuH3aKoHOMUKM Pecny6ivkn ApmeHus
Benapycb BY locctaHgapT Pecny6nukn Benapycb
KasaxctaH Kz locctaHpapT Pecny6nukn KasaxctaH
Knprususa KG KbipreisctaHgapT

Monposa MD Mongosa-CtaHgapT

Poccus RU PoccTaugapt
TagKnKncTaH TJ Tapxuk cTaHgapT
Y36ekuctaH uz Y3cTaHgapt

4 Tpukasom ®defepasbHOro areHTCTBa MO TEXHUYECKOMY PEeryimpoBaHuio 1
meTponormm ot 18 wmaa 2016 r. Ne 356-CT  MEXrocyfgapCTBEHHbIA  cTaHAapT
FOCT EN 15111-2015 BBegeH B AeiicTBME B KauyecTBe HaUMOHa/IbHOrO  cTaHgapTta
Poccwuiickoii ®egepauun d umons 2017 .

5 HacTtosAwmii cTaHgapT MAeHTU4YeH esponelickomy ctaHgapty EN 15111:2007
«[MpoaykTbl nuuweBble. ONpeaeneHne cnefoBbIX 3N1eMEHTOB. MeToa onpegeneHus noga
METOAO0M MaccC-CNEeKTPOMETPUN C MHAYKTMBHO CBsi3aHHOW nnasmoi (ICP-MS)» («Food-
stuffs - Determination of trace elements - Determination of iodine by ISP-MS (inductively
coupled plasma mass spectrometry», IDT).

EBponeiickuii cTaHgapT paspaboTtaH TexHuyeckum komutetom CEUAC 275
«AHann3 nuLesbIX NPOAYKTOB. [opu3oHTasbHble MeTodbl» (Cekpetapuar: DIN, epmaHus)
npy aKTMBHOM Y4YacTuW HEMELKUX CreLnancTos.

Mpy npumMeHeHWM HacCTOALLEro cTaHgapTa pPeKkoMeHAyeTCA MCMOosib30oBaTb BMECTO
CCbIJTIOYHbIX MeXAyHapOo4HbIX CTaH4apTOB COOTBETCTBYHOLIME UM MEXTOCYyAapCTBEHHble
CTaH4apThl, CBEAEHNA O KOTOPLIX NpUBeAeHbl B AOMOSHUTENIbLHOM NpuioxeHun JA.

HavmeHoBaHMe HacTosAWEero craHgapta U3MEHEeHO OTHOCUTE/NIbHO HauWMeHOBaHus
YKa3aHHOTo eBpONeiickoro cTaHgapTa B COOTBETCTBUM C OCOBEHHOCTAMU MeXrocyaap-
CTBEHHOW CUCTEeMbl CTaHAapTusauuu
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6 BBEJEH BMNEPBbIE

WNHdopmauma 06 N3MEHEHUSIX K HaCTOosWEeMy CTaHaapTy ny6iukyeTCa B exe-
rogHoOM MHPOPMALMOHHOM yKa3aTene «HaluuoHanbHble CTaHaapThi», a TeKCT n3Me-
HEeHWUii 1 NOMPaBOK - B €XEeMeCcsAYHOM MH(OPMAaLMOHHOM yKasaTene «HauuoHasbHble
CTaHaapThbi». B cnyyae nepecMoTpa (3amMeHbl) UM OTMeHbl HacTOSILIEro cTaHaap-
Ta CooTBETCTBYlOLIEe yBeJoM/IeHne 6yaeT ony6/IMKOBaHO B eXeMecsa4yHOM WHAop-
MaluMOHHOM YyKasaTene «HauvnoHanbHble CcTaHAapTbi». CoOTBeTCTBYylOWAs WH-
hopmauusi, yBegomieHne U TeKCThbl pasmellalnTcss Takke B UHPOPMAaLUOHHON
cucTeme o06LWEro nofb3oBaHMs - Ha odmymanbHoMm caiiTe ®egepanbHOro
areHTCTBa N0 TEXHUYECKOMY PETY/IMPOBAHNIO U MeTPOSornM B ceTu VHTepHeT

© CraHgapTuHgopm, 2016

B Poccuiickoin desepaunm HacTosawmii CTaHAAPT HE MOXET OblTb MOSIHOCTBO WK
YacTUYHO BOCMPOW3BELEH, TUPaXMPOBaH W PacnpocTpaHeH B KayecTBe OdMLMabHOMo
u3naHusi 6e3 paspelleHns defepasibHOTO areHTCTBa Mo TEXHUYECKOMY PerysiMpoBaHuio 1
MeTposIorum
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MEXTIOCYAAPCTBEHHBIW CTAHAOAPT

MpoayKTbl NMWEBbIE
ONPEAENEHVE CNEAOBbLIX 3NIEMEHTOB
MeToz onpegenieHns Moga METOAOM MacC-CnekTpoMeTpumn
C NHAYKTUBHO CcBsA3aHHOW nnasmoii (ICP-MS)

Foodstuffs.
Determination of trace elements.
Determination of iodine by ISP-MS (inductively coupled plasma mass spectrometry)

Jara BBepeHusa - 2017-07-01

1 O6nacTtb NpUMEHEHUS
HacTtoswmini ctaHgapT ycTaHaBnuBaeT MeTof OnpefenieHuss oga B MULLEBbLIX

npoaykKTax MeTogoM MacC-CNeKTPOMETPUM C UHAYKTUBHO CBA3aHHO nnia3moin (ICP-MS).

2 HopmMmaTuBHbIE CCbI/IKN

[ns npumeHeHus HacTosWero cTaHjapTa Heo6Xx04uM Cnefylowmii  CCbITOYHbIN
OOKYMeHT. [InA AaTMPOBAaHHbIX CCbIJIOK NMPYMEHSIOT TO/ILKO yKa3aHHOe W3faHue CCblloy-
HOro cTaHgapTa, 419 HeAaTUPOBAaHHbLIX CCbIIOK NPUMEHAT nocnegHee wu3gaHue CCbl-
NloyHoro crtaHfjapTa (Bknoyas BCE ero U3MeHeHus).

EN 13804 MMpoaykTbl nuwesble. OnpepesieHne MUKPO3ISIEMEHTOB. Kputepuu xa-

paKkTEPUCTUMK, 06LLME OLEHKM U NOAroToBKa o6pasua.

3 CywHoCTbL MeToda

CoeavHeHMa oga 3KCTParvpylTcs CU/bHbIM LLEMIOYHbIM peareHToM npu MNoBbl-
LWeHHO TemnepaType. llocne ypaneHnss HepPacTBOPEHHbIX KOMMOHEHTOB MOYyYEHHbIN
pacTBOp pacnbiISeTCS U NOHU3NPYEeTCAa B MHAOYKTMBHO CBSI3aHHO/ aproHoBOl nnasme.
VOHbI n3BnekawTca 13 naasMbl C NOMOLLBI CUCTEMbI OTOMpalOWEro U OTAENAWEro Ko-
HyCcOB (CGMI‘II‘Iep n CKI/IMMep), nonagakwT B aHanusaTtop, rae npoucxoamt oTaeneHune
MOHOB C onpegesieHHbIM OTHOLWEHMEM MacChbl K 3apsagy U AeTeKTupoBaHne MHTEHCUBHO-

CTW MOHHOIO MNOTOKa.

M3paHne ouymansHoe 1



FOCT EN 15111-2015

BHuMmaHue! MNprMeHeHre HaCTOSILLIEro CTaHAapTa MOXET 6biTb CBSA3aHO C UC-
Nnosb30BaHMEM OMacHbIX MaTepuasios, onepauuii 1 o6opyaoBaHus. B HacTosLlem
cTaHZapTe He NpPeyCMOTPEHO PACCMOTPEHME BCEX BOMPOCOB obecrneuveHusi 6es-
OMacHOCTM, CBSI3aHHbIX C €ro MUcnosib3oBaHueM. Monb3oBaTeslb HACTOSILLEro CTaH-
[apTa HeceT OTBETCTBEHHOCTb 3a YCTAHOBJ/IEHWE COOTBETCTBYIOLMX MpaBus Mo
TEXHMKE GEe30MacHOCTU U OXpaHe 3[0pPOBbs, a Takke onpeaenseT uenecoobpas-
HOCTb MPUMEHEHMSI 3aKOHOAATE/IbHbIX OrpaHUYeHWin Mepes WUCMosb30BaHMEM
HaCTOsLLIEro crtaHgapTa.

4 PeakTuBbl

4.1 O6umMe nosioXKeHns

KoHueHTpaumsa ioja B peakTmBax M B MUCNOJSIb3yeMOW BOAEe AO/MKHA 6bITb focTa-
TOYHO HW3KOW ANA TOoro, 4To6bl HEe MOBAMATL Ha pesynbTaTbl aHanusa, Hanpumep, pac-
TBOpbl TMAH MOryT 6bITb pasnIM4yHOro Kavecrtsa. /19 npoBefeHUs aHa/ln3a OYeHb BaXKHO
yb6eanTbcs B TOM, YTO COAEpXaHue lioda ABASeTCH A0CTAaTOYHO HU3KMM.

42 TeTpametunammoHus rugpokeng (TMAH = (CH3)4 NOH)

PactBop maccoBoi KoHuUeHTpauuu p = 250 r/gm3 (maccoBast gona w= 25 %), cne-
[l0Bble KOMM4yecTBa liofja B pacTBOpe A/1S1 aHa/M3a He AO/MKHbl npeBbiwate 1 MKr/am3.

43 PacTBOp TETPaMeTWU/1aMMOHUSA Tnapokcngad pasbaBrieHHbIN

Pas6aBneHHblin pactBop TMAH NpuMMeHAT ANA MOSYYEeHUA HY/1eBOro Kasimbpo-
BOYHOr0 pacTBopa, pa3baBneHuss KaMbpoBOYHbIX PACTBOPOB U pa3BefeHus pacTBOpPOB
npo6 (cm. 7.3).

Ona npurotosneHnsa 0,5 %-ro pactsopa TMAH 1,0 cm3 pactBopa TMAH (cm. 4.2)
pa3soaAT Bogoi go 50 cm3.

4.4 CraHfapTHble pacTBoOpbI

4.4.1 O6LMe NONOXeHUS

FOTOBbIE OCHOBHbIE PaCTBOPbLI MOFYT ObiTb MCMOJ/Ib30BaHbl B KAYeCTBE aslbTepHa-
TMBbI pacTBOpam, ONMUCaHHbLIM HUXE.

4.4.2 CraHgapHblii  pactBop  iioga  (KHO3), mMaccoBasi  KOHLUeHTpauus
p = 1000 mr/gm3, cTeneHb YMCTOThLI: MaccoBas [0/ OCHOBHOIoO BellectBa W>99£ %

PacTtBopstoT 1J6864 r nognga kanivsa B Bofe M pa3basnsaoT go 1 Am3 BOLOIA.

4.4.3 CTaHpapTHbI pacTBOp Tennypa, MaccoBas KoHueHTpauua p =1 000 mr/gm3

PacTtBopstor 12508 r gnokcuaa Tennypa (TeOr) B 4 Monb/AM3 CONsiHOW Kucnote wu

pasbasnsatoT o 1 4mM3 BOAONA.
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45 OCHOBHbIe pacTBOpbI

4.5.1 OcHoBHOW pacTBOp ii0oga, MaccoBas KoHUeHTpauusa p= 10 mr/gm3.

MuneTkoii nomewaoT 1 cm3 OCHOBHOro pactesopa hoga (cMm. 4.4.2) B MEPHYIO KOf-
6y o6bemom 100 cm3 1 gOBOAAT OO0 METKM BOAOK. PacTBop cTabuieH B TEUYEHUE YeTbl-
pex Hegenb. cnonb3yoT 418 NpUroToB/eHUA KannbpoBOYHbLIX PacTBOPOB MO 4.6.

452 OCHOBHOI pacTBOp Tesnnypa (BHYTPEHHUI CTaHOApPT)

Tennyp nNprvMeHsIOT B KauyecTBe BHYTPEHHEro cTaHjapTa ANns onpejeneHvsa inoga,
MOCKOJIbKY OH MMEEeT MOJIEKY/IAPHYI0 Maccy, HaxoAsALWYyCcsa B COMOCTaBMMOM AuanasoHe
N 3HEPruio MOHM3auUuMM CXOAHYK C 3Hepruein nopa. WcxopHoe copepxaHve Tennypa B
aHanusmpyeMom obpasue AO0/MKHO 6blTb He3HauuTesnbHbIM. Ecan 370 He Tak, TO UCnosb-
3YI0T ApYroii NoaxoAsAwmii BHYTPEHHUIA cTaHaapT.

MpurotoBneHne OCHOBHOIO pacTBopa Tesislypa MacCoBOi KoHueHTpauun 10 mr/am3:
C nomoLLbo nNuneTkn 6epyT 1 cm3 cTaHgapTHOro pacteopa tennypa (cm. 4.4.3), nomelia-
0T €ero B MepHyl Konby BmecTumocTbio 100 cm3 u AOBOAAT BOAOW A0 MeTku. PacTBop
cTabuieH BTeuyeHue 4YeTblpex Hegesb.

45 KannbpoBO4Hble pacTBOpbI Moga

45.1 O6LmMe NOAoXKEeHUsI

KoHLeHTpaLmn KanMbpoBOYHbIX PacTBOPOB, MPUBELEHHbIE HUXE, [aHbl B kaue-
CTBE npumepa u MOryT ObITb M3MEHEeHbl B COOTBETCTBMM C YYBCTBUTE/IbHOCTbIO npubopa
N TpebyemMbiM AMana3oHOM KOHUEeHTpauui. JIMHeliHblli uana3oH AeTEeKTOPHOW CUCTEeMbI
He AO0/DKEH ObITb MPEBbILLEH.

BHYTpeHHWIA cTaHapT, f06aBNsieMblii B KaNIMGPOBOYHbIE PACTBOPbI, AO/DKEH VMMETb
[OCTaTOYHO BbICOKYH KOHLEHTpaLuio 478 AOCTVXKEHUS CTabuibHOW CKOpOCTWM cyeTa fJe-
TekTopa. KanmbpoBouYHble pacTBOpPbI, HY/EBOW Ka/MOPOBOYHbLIA PacTBOpP M pacTBOPbI
npo6 [0/MKHbI cCofepXaTb OA4HO M TO Xe KOIMYeCTBO BHYTPEHHEero crtaHgapra.

KoHueHTpauma TMAH B kannbpoBOUYHbIX pacTBopax A0/MKHa ObITb Takoi xe, UYTo u
B pacTBope npoobbl.

452 KanmbpoBOUHbI pacTBOP 1 MaccoBOW KOHUEHTpaumn p=5 mkr/gm3

B mepHyto konby BmectumocTbio 50 cm3 nomewaroT 30 cm3 pa3baBneHHOro pac-
TBOpa TMAH (cm. 4.3). MuneTkoli fo6aBnsaoT B KON6Y25 cM3 OCHOBHOrO pactBopa Tesl-
nypa (cm. 4.5.2) n nepemewmsatoT. K nonyyeHHoin cmecu o6asnsaoT 25 MM3 OCHOBHOrO
pactBopa ioga (cm. 4.5.1) u goBoAAT OO MeTkM paslbaBfieHHbIM pacTBopoMm TMAH
(cm. 4.3).



FOCT EN 15111-2015

4.63 KanmbpoBO4HbI pacTBOP 2 MacCcoBON KOHUeHTpauun p =20 MKr/am3

B mepHyto konby BmecTtumMocTbio 50 cm3 nomewyarot 30 cm3 pa3baBneHHOro pac-
TBOpa TMAH (cm. 4.3). MNMuneTkoli Ao06aBNAT B KON6Y2,5 cM3 OCHOBHOrO pactsopa Tes-
nypa (cm. 4.5.2) n nepemelwmBatoT. K nonyyeHHoli cmecn gobasnsaioT 100 MM3 OCHOBHO-
ro pacteopa iioga (cm. 4.5.1) n goBoAsaT A0 MeETKM pasbaBrieHHbIM pacTtBopom TMAH
(cm. 4.3).

4£.4 KanmbpoBOYHbIM pacTBOP 3 MacCOBO KOHUeHTpauun p =50 Mkr/am3

B mepHyto konby BmectumocTbio 50 cm3 nomewator 30 cm3 pasbaBneHHOro pac-
TBOpa TMAH (cm. 4.3). MuneTkoli fo6aBNAT B KON6Y25 CcM3 OCHOBHOrO pactBopa Tes-
nypa (cm. 4.5.2) n nepemewmnsatoT. K nonyyeHHoin cmecu fob6asnswotT 250 MM3 OCHOBHO-
ro pacteopa ioga (cm. 4.5.1) n foBOAAT A0 MeTKM pasbasBneHHbIM pactBopoM TMAH
(cm. 4.3).

KannbpoBouHble pacTBOPbLI AO/MKHbI ObITb CBEXEMNPUTOTOB/IEHHBIMU.

4.7 HyneBoi KasInbpOBOYHbIM pacTBop (651aHK), cogepxawuii Bogy 1 Takoe
Xe KonmyectBo TMAH 1 BHYTPEHHEro CTaHAapTa, Kak pacTBop npoobl

[Ona npurotoBneHus B MepHYH Konby BMecTumocTbio 50 cm3 nomewatotr 30 cm3
pasbaBnieHHoro pacteopa TMAH (cm. 4.3). MNuneTkoi [06aBNsAT B KOGy 2,5 cM3 oc-
HOBHOro pacTtsopa Tennypa (cm. 4.5.2), nepemeluvBatoT W JOBOAAT OO0 MeTKM pa3bas-

neHHbIM pactsopom TMAH (cwm. 4.3).

5 Tpunbopsbl 1 06opyaoBaHNe

5.1 O6wue nonoxeHus

[ns Toro 4To6bl CBECTM K MUHMMYMY 3arpsi3HeHUe, BCe marepuasibl, KOTopble MMe-
0T HEeNoCPeACTBEHHbIi KOHTaKT C NPOGOW, O/MKHbI ObITb MpeaBapuUTENlbHO TLATEeNbHO
obpaboTaHbl pasbaBneHHbIM pactBopom TMAH (cm. 4.3), a3aTemM NPOMbITbI BOAON.

5.2 Konbbl razoHenpoHnuaemMble repMeTuyHblie 13 cTekna unm keapua, BMeECTUMO-

cTtbto ot 30 go 100 cm3.

'Hanpumep, konba J3pneHmeiiepa € N1acTMacCOBON HaBMHYMBAIOLLEWCA KPbIWKOA U C
PTFE - npoknagkoin BMecTumocTblo 100 cm3 [JaHHasa vHopmaums SBASETCS PEeKOMEHIYeMO,
npusefeHa Ana ypobcrsa nosb3osartesieil HacTOAWEro craHfapta U He WCK/IYaeT BO3MOX-
HOCTb MCMONb30BaHUA APYrMX KOG C aHaIoMMUHbIMU XapakTepucTmkamu.
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B kauecTBe asbTepHaTUBbl MOTYT ObITb UCMOJSIb30BaHbl ra3oHenpoHuLaemble rep-
METU4YHble NNAaCTUKOBbIE COCYAbl, KOTOpble CMNOCOGHbLI BblAEpPXMBaATb TemnepaTtypy He
MeHee 110 °C [Hanpumep, M3roTOBSIEHHbIE U3 NOMMNPONWAEHA, MOM3ITUNEHA BbICOKOW
NAOTHOCTM MAW NOANHYOpPONpPoOn3BOAHbLIX MaTepuanos (Hanpumep, PFA)].

MpumeuaHue - EcM nNnacTvKoByw KonGy MCMOMb3yT MOBTOPHO, TO CyLlecTByeT
pUCK 3arpsi3HeHUsi. B 4aCTHOCTM, €C/ B HUX 3KCTParMpyrT o6pasibl, MMetoLe 10CTaTOuHO Bbl-
COKOe coaepXxaHue noga.

5.3 LWnpuubl NnacTnMkoBble BMECTUMOCTbIO OT 5 A0 25 cwM3, NpeAnoyYTUTesisHo C
KpenneHnem urnbl'.

5.4 YnbTpaueHTpudiyra, MCMosb3yloT B KavyecTBe asibTepHatuBbl 5.3, umelowas
yckopeHne He meHee 10 000 g, ocHalleHHas COOTBETCTBYHOLMMM poTopaMu wnm agan-
Tepamu Ans pasMeLleHns ra3oHenpoHNLAaeMbIX repMeTUYHbIX COCYOB.

5.5 ®unnbTpbl Memb6paHHble, UCMO/b3YIOT B KayecTBe [AOMNOJSIHUTE/IbHOIo YCTPOW-
cTBa 4N1A LWNpULLOB.

5.5.1 ®unbTp MemMbpaHHbliAi, pasMep Mop 5 MKM, C yCTaHaBNIMBAEMbIM Ha LLNPUL,
dunbTpoaepxarenemM, He WCMOMb3YKT B C/ydae WCMNO/b30BaHUA YNbTpa LUeHTpud yra
(cm. 5.4).

5.5.2 dunbTp MembpaHHblii, pasmep nop 0,45 MKM WAM MeHee, C yCTaHaBuBae-
MbIM Ha wWnpuy dunbTpoepxatenem gnsa wnpuuoB 5.3. LlenecoobpasHee MCnob30-
BaTb MeMbpaHHble (PUNbTPbI C BCTPOEHHLIMU MpeABapuUTebHbIMU UNbTPaMMU.

MpumevaHue - MeM6paHHbIe (*)VII'IprbI, B 3aBMCMMOCTM OT npoumssogunTensa wan ot
HOMepa napTtnn, nHorga MoryT B/IMATbL Ha U3MEePEeHN.

5.6 Wkady cywmnbHbIl, cnOCo6HbIA nogaepxusats Temnepatypy (90 +3) °C.

5.7 ICP-macc cnektpomeTp (ICP-MS) ¢ MHAYKTMBHO CBA3aHHOW nna3moil B cocTa-
Be 6/510ka MOHM3aLUWUW, KBapLLEBO ropenku, kaMepbl pacrnblieHus, pacnbliuTens, ycTpoii-
cTBa nogayn npobbl W, XenaTesibHO, C aBTOMaTUYeCKMM OT6OPOM Mpoob.

5.8 EMKOCTM [/151 aBTOMATMYECKOro Npo60ooT60pHIMKA.

'Hanpumep, flyep Jlok. [laHHas uHdopmauus SBnAseTcs pekoMeHAyeMoW, npusefeHa Ans ypob-
CcTBa Mo/sb3oBaTefieil HacTosAWero craHjapTa W He WCKloYaeT BO3MOXHOCTb WCMONb30BaHUSA APYTX
LLUNPULLOB C @aHaNOTNYHLIMU XapaKkTepucTukamu.
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6 OT60p Npob

6.1 O6wue NoNoXEHUSs

[Ona ot6opa npob fo/mkHbl ObITb cobMoAeHbl yecnosua no EN 13804.

62 Mpouenypa otbopa Npob

[na Toro, 4To6bl NPefOTBPATUTL /0ObIE U3MEHEHUSI COAepXaHus ioda B npome-
XyTKE BPEMEHU MEXAY OTGOPOM U aHa/IM30M NPo6, 06pasiibl AOMKHLI XPAHUTLCS U OXNa-
X[ATbCsl B MIOTHO 3aKpblBatOLLECs eMKOCTM WM B OpUrMHasbHOI nocyae, niberasa BO3-

,Cl,eVICTBI/Iﬂ cBeTa U A/INTEJIbHOTO KOHTakKTa C BO34yXOM.

7 MNpoBegeHne aHanmsa

7.1 MNoarotoBka aHa/IM3NPyeMOI Npoobl

OTo6paHHy0 Npoby TrOMOreHu3upylT C WUCNONb30BaHMEM COOTBETCTBYIOLLErNO
obopypoBaHusa, nsberas ypesmepHoOro Harpesa. Pa3mep uvacTul, HepacTBOPUMbIX B BOAE
CyXunx 06pasLoB He A0/DKEH npeBbiwaTh 0,3 MM.

72 3kcTp akuun iioga

B3BewwnBawT C TOYHOCTbO A0 1 Mr npubnmamtenbHo ot 100 go 500 mr npo6bl
(cm. 7.1) (B mepecueTe Ha Cyxoe BeLLECTBO) M nomewarwT B konby (cm. 5.2), 3atem go-
6aBnAal0T 5 cM3 BoAbl M TWATENIbHO MepeMeLwnBaloT 418 NpefoTBpalleHus arioMepauun
yactuy. 3atem gobasnswT 1 cm3 pactBopa TMAH (cm. 4.2), TwaTesibHO NepeMeluvBa-
I0T, M/JIOTHO 3aKpbIBAKT KOMIGY M NOMELLAT ee Ha TpW yaca B CYLUM/bHbIA LWwKkad, npej-
BapuUTENIbHO Harpetblii Ao Temnepatypbl (90 £3) °C. Nocne oxnaxgeHus, KosiMYecTBeH-
HO MEepPEeHOCAT COLEPXMMOE B MepHYH Kosiby BMECTMMOCTbI0 25 cM3 1 LOBOAAT 4O METKU
BOAOW. NS yaaneHus rpybbix YacTuy, anvMkeoTbl UALTPYHOT Yepe3 MeMbpaHHbIi hunbTp
C  pasmepom nop 5 MKM, oT6pacbiBas nepeble  TPU-NATb Kanensb.
YacTuubl Takke MOryT ObITb yaaneHbl LUeHTpudyruposaHvem (cm. 5.4) Ha cKopocTu
10 000 g He meHee 15 MWH. Heo6xoAMMOCTb NMPOBEAEHUS AaHHOM Npoueaypbl BO3HUKaET
TO/IbKO B TOM Cfy4vae, ecnv npoba ObICTPO NpUBOAUT K3abusaHuio dunbtpa 0,45 MKM.

dunbTpaT MM cynepHaTaHT NoOMeLLaloT B M/IACTUKOBLIA LUMPUL, U NPOMYCKaloT ero
yepes cunbTp 0,45 MKM, oTOpacbiBas nepeble TpY - NATb Kanesb (puabTpata. OKCTpakT
cogepxuT 1 % pactBop TMAH. M3mepeHne MNOAy4YEHHOro pacTBopa AO/MKHO OblTb Bbl-
NOSIHEHO B TEYEHME OAHOro AHS.

[na npuroToBneHMs X00CTOM NPo6bI BbIMOJIHAKT BCe onepauun no 7.2 co BCeMU

peakTmBaMu 6e3 HaBeckun obpasua.

6
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MpumeyaHune - dunbTpaT MOXET ObITb MYTHbIM, €C/IM NPOAYKT COAEPXUT Kpaxman. HekoTo-
pble nuweBble NPOAYKTbI, Hanpumep, BOAOPOC/AW, COAEepXaT BELLeCTBa, KOTOpPble OYeHb CU/IbHO 3aTpya-
HAT unbTpaumnio. B Taknx cnydanx f0/mKHbl 6blTb UCMOIb30BaHbl MEMOPaHHbIE IUILTPLI C BCTPOEHHbI-
MU npefBapuTenbHbIW unabTpamu. HekoTopble Npobbl, MeloLe CKIOHHOCTb K NeHoobpa3oBaHuio, A0-
BeCcTM A0 25 cM33aTpyaHUTESBHO.

73 lNoaroTtoBka pacTBOPOB MPoO6 M XOIOCThIX PacTBOPOB

K annkBoTe akcTpakTa npobbl, NONYYEHHOW Mo 7.2, A06aBNAIOT PacTBOP BHYTPEH-
Hero ctaHpapTta (cm. 4.5.2); koHueHTpauusa TMAH gomkHa 6bITb 0AMHAKOBOM B pacTBope
npo6bl, B XO/I0OCTOM pacTBOpe U B Ka/IMBGPOBOYHbLIX pacTBoOpax.

PacTtBop npo6 roToBAT, nomelias ¢ nomMouibto nuneTkn 500 MM3 OCHOBHOroO pac-
TBOpa Tennypa (cM. 4.5.2) B MepHyt konby BmectumocTbio 10 cm3 n gobasnsas 5 cm3
3KCTpakTa npobbl (CM. 7.2), BCe 3TO CMELUMBAKOT W AOBOAAT BOAON A0 MeTku (koadhdm-
UMeHT pasbaB/ieHns paBeH OBYM).

7.4 TlpoBeaeHne n3mepeHuii ¢ nomowblo ICP-MS

7.4.1 O6Lpe NonoxeHus

JaHHaa npouedypa TpebyeT [0OCTATOYHOIO KOMMYECcTBa OnbiTa 3KCnayatauum u
onTumusauuun npubopa.

7.42 MopgrotoBka npunbopa

B 3aBMCMMOCTM OT TUMa MCNOJb3yeEMO KaMepbl pacnbiieHUs MOSIHOTAa OTMbIBAHUS
BHYTPEHHWX MOBEPXHOCTEN OT pacTBOPOB iOAa MOXET CYLeCTBEHHO pasnuyatbes. Pac-
nblUTENbHas Kamepa C He60/bLUOW NNOoWAaAbl BHYTPEHHe! NOBEpPXHOCTU OyaeT OTMbl-
BaTbCA b6bicTpee (06nagaetT MeHblMM 3hEKTOM namaTn). [ NPOMbIBKM CUCTEMbI BBO-
Ja npobbl MOXeT OblTb MCMONb30BaH pas3baBneHHbIi pacTBOp ruapokcuga TetpameTu-
NnaMMoHuS, Kak B 4.3. Bpems NpoMbIBKM KaMepbl pachblieHns Mexay nojadeli pacTtBo-
poB Npo6 MOXeT ObITb AOCTATOYHO GONbLLIMM AN TOro, YTO6bl yAanuTb 3arpsA3HeHus ot
npeablayieli npobbl (adhdhekT namaTn).

[ns onTummusauum TECTOBOW CUCTEMbI WCMOML3YIOT pPacTBOp Moga, Hanpumep,
KannbpoBOUYHbIli pacTBop 3 (cm. 4.6.4).

ViamepeHune KOHLUEeHTpauuu iioga MpoBOAAT NO MOJSIEKYNAPHOA Macce 127. N3me-
peHne KOHLEeHTpauun BHYTPEHHero craHgapTa Tennypa MOXHO NpoBOAUTb MO MOMEKY-
napHeim maccam 125, 126, 128. lNpeano4yTuTenbHO MCNoONb3oBaTb Maccy 125, Tak Kak,
€C/i UCMNOJIb3yeTCs aproH HefoCTaTOYHO YUCTbIA, TO HA MOMIEKYNAPHBIX Maccax 126 u

128 MoryT NpuUCYTCTBOBaTb MHTEPX epeHLMI 3a CYET 3arpsi3HEHUS] KCEHOHOM.
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[na onpepeneHns noga BakHO, 4YTOObI MOslydyaeMmblli OTKAWK MO Macce 127 6bui
cTabuneH. B cBfA3M ¢ Tem, 4To MaTepman Tpybok gna nogayn obpasua MoxeT 06s1agjatb
adhhekToM NamsaTu, Heobxoauma TwaTenbHas NPOMbIBKA CUCTEMbI KMC/IOTHLIMU pacTBO-
pamn unu pactesopom TMAH ot lioga, cogepxalwerocs B npeabiaylleii npobe. Kak npa-
BWIO, BPEMS MPOMbIBKM COCTaBAsieT OA4MH-TPU 4Yaca. B kayecTBe asnibTepHaTMBbl MOXET
ncnonb3oBaTbCA 3aMeHa Tpy6ok nogayun obpasua.

7.43 Kanubposka

MogrotaBnuBatoT Hy/IEBON KanMOPOBOYHbLIA pacTBop (CM. 4.7) U Ka/IMGPOBOYHbIE
pactBopbl oga (cMm. 4.6), U3MEpPST KaxAyl TOUKY Ka/IMOpOBKM HE MEHee Tpex pas.
Vicnonb3ys 3T TOYKK, KanmbpytoT nNpubop B 3aBUCMMOCTM OT KOHLUEHTpaLum, Kak ykazaHo
npon3BoOAMTENIEM, C Y4YE€TOM BHYTPEHHEro cTaHgapTa, W MoAy4YarT KaJMbpoBOYHbIA
rpagouk.

MeToA cTaHAapTHbIX 406ABOK MOXET OblTb MOMe3eH A1 KOMMAEKCHbIX maTtpul. B
cnyyae 60/bLUON cepun MPO6 ¢ OAHOW 1 TOW e MaTpuleid, MeTos 06aBOK Npy KasImbpoBke
Takke MOXeT ObITb MCNOMb30BaH.

74.4 TlpoBepeHve N3MepeHus

Mocne ToOro, kak Npubop 6bUT1 OTKAIMBPOBAH, aHaNAU3NPYHT XOSI0CTON pacTBop U
pactBop npo6bl. lMpu npoBeAeHWM aHamM3a 06pa3yoB C BbICOKMMU KOHLEHTpauusmmu
noja HyxHO obecneynTb AOCTATOYHYH MPOMbIBKY Mepej HavyaoMm aHasm3a cnenyloLlero
pactBopa npo6bl. CTeneHb NPOMbIBKM KamMepbl MOXHO NPOBEPUTb C NOMOLLLID U3Mepe-
HVS CUrHana Hy/neBOro KasimbpoBOYHOIO cTaHgapTa.

Heobxogumo ybeamtca B TOM, UYTO HakK/IOH Ka/MBpOBOYHOro rpadmka sBnseTcs
MOCTOSIHHbIM 4epe3 onpejesieHHble NPOMEXYTKM BpemeHu (Hanpumep, nocne aHanusa
JecATn npob) nyTem M3MepeHus KasimbpoBOYHOrO pacteBopa W, Npu Heo6Xo4MMOCTH, No-
BTOPHO KannmbpoBaTb CUCTEMY.

VIHTEHCMBHOCTb CUrHasia Mo aHan3npyemMbiM Maccam yMeHbluaeTca npu yBesnu-
YeHUM OO6LLEero cofepxaHusa coneli B pacTBope Npobbl. ECAM MHTEHCMBHOCTbL CUrHana B
pacTBope npobbl OTAMYaeTcs OT MHTEHCUBHOCTW CUrHasna B KaMBGPOBOYHbLIX pacTBOpax
He 6onee yem Ha 30 %, TO A4NA KOMNEHcauMn B/IMAHWUA MaTpuULbl 4OCTATOYHO WUCMNOMb30-
BaTb BHYTPEHHWI cTaHAapT.

KoHUeHTpauua BHyTpeHHero crtaHgapTta u pacteopa TMAH posmkHa 6biTb oguHa-

KOBOW A/1 pacTBOpPOB NPo6 1 KaSIMOGPOBOYHbLIX PacTBOPOB.
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8 Ob6paboTka pe3ynbTaToB
MaccoByto gonto noga w (B nepecueTe Ha iiogma), B MUAAMrpaMmMax Ha Kuaorpamm

T 2

roe p - cogepxaHue ioga B pacTBope npo6bl, MKr/cm3
F - Koadh huupmeHT pasbasneHns pacteop a npo obf
V- 06bem aKcTpakTa, Cm3;

T - NCXOA4H adA MaccCa np 06 bl, M.

9 MNpepen KOIMYECTBEHHOIO OnpenesieHus

B cootBetctBMM ¢ EN 13804 ICP-macc-cnekTpomMeTp AO0/DKEH OblTb NpUrogeH Aans
onpegenenus 0,5 mMkr/gm3 Moga B pacTBope, He cofepXalym Matpuubl. ITOT npegesn Ko-
NINYECTBEHHOT0 M3MEPEHUSA B 3HAUYMTENIbHONM CTeneHun 3aBucuUT OT unctotel TMAH un cTa-
6UNBLHOCTM CUrHana OT XO0JI0CTOr0 pacTBopa BO BpemMs u3mepeHus. NS nuweBbIX Npo-
OYKTOB npefen KoAMYeCTBEHHOro M3MEepeHUss HaxoAWTCA B CU/IbHOW 3aBMCUMOCTW OT KO-
nuyecTtBa Martpuu, NPUCYTCTBYHOLWMX B pacTBope npobbl. lMpu mcnonb3oBaHun 250 Mr
nNpo6bl pacyeTHOe 3HayeHve npegena KoUYEeCTBEHHOro onpefeneHns coctaensier
0,1 wmr/kr. B cnyyae BbICOKOrO COAepXaHus mMaTpuubl pacTBop npobbl HeobxoaMmo pas-
6aBuNTb, YTO MpUBEAET K yBENMYEHWU npefena KOAMYECTBEHHOro M3MepeHus. [daHHble
3HauyeHuUs npuBeAeHbl AN uHdopmaumn. Kaxaas nabopatopus € NOMOLLbID NpUBeAEeH-
HOro MeTofa [0/hKHa Oonpeaenutb npefes KOJIMYECTBEHHOIO M3MEepeHUs C yYeToM Co6-
CTBEHHbIX cneund N4ecknx NabopaTopHbIX YCAOBUA U MHCTPYMEHTapUS.

10 Mpeyn3noHHOCTb MeToha

10.1 O6uime NoNoXeHUst

B xoge mexnabopaTopHbIX MCMbITAHWMIA Ha o6pasuax: Moyka CBUHbW, FOTOBbIA K
yNnoTpe6IEHNI0 MOMOYHbIA MYyAUHT, COEBbIi NpoAykT, dnne Tpecku, oaupoBaHHas cosb
M MOpCKMe BOZOPOC/AW, GblAM MOMy4YeHbl credylowye aadHHble. OnpegeneHne o6LUero
cogepxaHus iioga (cnekTpomeTpuyeckoe onpegesieHne nocne pasnoxexus [2], ICP-MS
aHann3 nocne oxuraHusi B kucnopoge [3] wam nocne pasfoXeHust asoTHOR  Kucno-
TOIA/CONAHON KMCNOTOI), NPOBEeAEHHOE NapannesibHo B Tpex 1abopaTopusix, He BbIABWIO
CYLLECTBEHHOTO OTNNYUS OT MPUWBELEHHOTO B HACTOSILLEM CTaHAapTe MeToja 3KCTpak-
Lmn.

MoApOo6HOCTU MeX1abopaToOpHbIX WUCNbITaHWI NpuBeAeHbl B NPUIoXeHun A. 3Ha-

YeHunAa XapakTepuctukK Mmetoda, nosiydeHHble B Xoae Me)Kna6opaTopr|x NCMbITaHWA, MO-
9
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ryT OblTb He AENCTBUTENbHbI A/ UHbIX YPOBHEN KOHLEHTpauum u matpuy, Yem Te, yTo
YKa3aHbl B NMpPUIoXXeHnn A

10.2 NMoBTOpPAEMOCTbL

AGCONIOTHas pPasHOCTb MeXAy L4BYMS He3aBUCUMbIMU OTAE/IbHbIMU pe3y/ibTaramu
NCNbITaHUNA, nosly4eHHbIMMN Npn NOMOLWLUM TNMPUMEHEHNA OAHOrO0 M TOrFo XXe MeToda Ha
WAEHTUYHBIX MaTepuanax uccrefoBaHus B OAHOW W TOM e naboparopum O4HUM U TEM
e onepaTtopom, UCMosb3yLWMM OL4HO M TO Xe obopyaoBaHVe B TeYeHMe KpaTkoro ne-

pvoja BpeMeHW, He [o/KHA NpeBbllaTh Gosiee Yem B 5 % crydaeB npegena nosTopsie-
MOCTWU T, NpuBeAeHHoro BTabnumue 1.

10.3 Bocnpon3soauMOoCTb

AGCOMIOTHAA pa3sHOCTb MeXAy ABYMS HEe3aBUCMMbIMW OTAENIbHbIMY pe3y/ibTaTamu
UcnbITaHWiA, MOMYYEHHbIMW MPY NOMOLLM MNPUMEHEHWS OAHOrO0 W TOTO Xe MeToda Ha
WAEHTMYHOM MaTepuasnie B pasHbiX abopaTopusx pasHbiMU onepaTopamu, UCMOMb3Yyo-
MMM pas3niMyHoe o060pyaoBaHWe, He AO/HKHa npeBbiwatb 6onee yem B 5 % cnydvaes
npegena BocnpousBoanmocT R, npuBedeHHoro B Tabnuue 1.

Tab6nuuya 1- CpegHee 3HauyeHue, NOBTOPAEMOCTb U BOCNPOM3BOAUMOCTb

X r R
[Onetnyeckoe nutaHue

Bce pgaHHble npuBefeHbl B Mr/Kr
[Moyka CBUHBLU 0,158 0,033 0,083
[OTOBbI K yNnoTPe6/IeHNI0 MOMOYHBIA MYyAUHT 0,691 0,152 0,256
CoeBblii NpoayKT 1,257 0,132 0,238
dune Tpecku 4,15 0,09 1,04
I7Io,qV|pOBaHHaﬂ CO/b 19,8 3,57 8,45
Mopckne Bogopocnu 40,1 1,0

11 MpoToKOoN MCNbITaAHWIA
MpOTOKON MCMbITAHUIA JO/MKEH COAEPXaTb:
- BCHO MHpOopMaumio, Heobxoanmyto AN NONHOM naeHTUdUKaum npobbl;
- UCNONb3YEMbII METOZ UCMbITAHWI CO CCbIIKOW Ha HACTOSILMIA CTaHZapT;

- pe3ynbTatbl UCMbITAHWA U  eAuHWUbI WU3MEPEHUS, B KOTOPbLIX MNpPUBEAEHDI
pesysnbTaTthl;

- paty n metog otbopa npob (ecnvm OH U3BECTEH);

- JaTy OKOHYaHus NPOBEAEHUS UCMbITaHNS;

- MH(OpPMaLNIO O BbINOIHEHUM TPebOoBaHWIi K NOBTOPSAEMOCTM pe3y/bTaTos,;

- BCe feTa/M NpPOBeAEHUS WCMNbITAHUSI, HE OTOBOPEHHbIE B HACTOSLLEM CTaHAapTe

nnn He cyuTawuwmecs obs3aTesibHbIMK, KOTOpble MOI/IN NMOBINATbL Ha KOHEUHbII pe3ynb-
TarT.

10
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MpunoxeHne A
(cnpaBo4Hoe)

Pe3ynbTatbl Mex/1abopaTopHbIX UCMbITaHWA

MpeymsnoHHOCTL MeToda 6Oblna ycTaHoBneHa B 1998 u 2004 rogax Pab6oueli
rpynnoin «CbanaHcupoBaHHas AumeTta. AHanM3 CnefoBbiX 3/€MEeHTOB» npu  Komwuccun
6biBLIero depepancHOro BefomcTBa epmaHuy Mo 3aluMTe npaB noTpebutenein u 6es-
OMacHOCTU MULLEBLIX NPOAYKTOB Mo ucnonHeHuto Cratenm 35 PepepanbHoro 3akoHa
FepmaHMM O NULLEBBLIX NPOAyKTax, a Takke Pab6oueii rpynnoit «HeopraHuyeckne Komno-
HeHTbI», KOTopas SBNsNacb MccnefoBaTenbCkoi rpynnoii nogpasgeneHus «O6LecTso
nUWEeBo Xumum» FepMaHCKOro cooblecTBa XUMUKOB B pesy/ibTaTe MexnabopaTopHbIX
ucnbiTaHnii. MexnabopaTopHble WUCNbITaHWA OblIM NpoBeAeHbl U 0bpaboTaHbl B COOT-
BetctBUM C 1SO 5725-1 wun I1SO 5725-2. TlonyvyeHHble pe3ynbTatbl NpUBELEHbl B
Tabnuue A.l.

Tabnuua Al - Cratuctnyeckue pesysbTarbl MeX1abopaTopHbIX UCMbITaHWUIA

o Coe- Vioau-
[oTOBbLIN K yNo- s Mopckue
Mapamerp CBWHbIe Tpe6neHmio Mo- Bbln  ®une posaH- BOAO-
MOYKM . npo- Tpecku Has
JNIOYHbIA NyauHT pocnu
OyKT cosb
Konnyecteo nabopato-
pwit 12 13 13 13 13 12
KonnyectBo BbIObIBLUMX
nabopaTopwii 1 0 1 0 1 1
KonnyectBo naboparto-
pwvii ocTaBLUMXCS Mocne
NCK/MIOYEHNS BblObIBLUMX n 13 12 13 12 n
CpepfHee 3HayeHune (x)
(mr/gm3) 0,158 0,69 126 4,15 19,8 40,1
CraHgapTHOe OTK/I0He-
Hue noBTopsiemocTu (Sh)
(mr/pm3) 0,012 0,05 0,05 0,03 1,3 0,37
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Tabnuuya A.2 - TOYHOCTb pe3y/ibTaToB

3HauyeHne, PekomeHay- 95 % po- Z-

nojslydeHHoe emMoe 3Haye- Bepu- MnokasaTesb

O6pasel, B pe3yfbTa- HVe TenbHbI  (Z-Score)
Te aHanmsa Mr/Kr WHTEepBan [5]
Mmr/Kr Mr/Kr
CBuHble noykn BCR 186 0,158 0,14 0,01 15
[OTOBbIi K YNOTPEBGNEHMIO MO0Y-

HbIA NyAUHT 0,69 0,68 0,06 0,3
CoeBblii NpoayKT 1,26 1,29 0,05 0,9
®une Tpeckn BCR 422 4,15 4,48 0,45 -1,3

12
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Mpunoxenue OA
(cnpaBo4Hoe)

CBeAEHVIFI O COOTBETCTBUN CCbIJIOYHbLIX MeXAyHapoAHbIX CTaHOapPTOB
CCbU/TOYHbIM MEeXrocygapCTtBeHHbIM CTaHOapTam

Ta6nnua AA

O603Ha4yeHne CCbIJIOYHOTO CreneHb co- O603HaYeHne 1 HaMmeHoBaHue
MeXAyHapoaHOro cTaH- COOTBETCTBYHOLLETO
OTBEeTCTBUSA
papta MEeXrocy4apCTBEHHOro cTaHgapTa
EN 13804:2002 HoT FOCT EN 13804-2013 TllpogykTbl Mu-

weBble. OnpefeneHne cnepoBbIX 3fie-
MeHTOB. Kputepun adphekTUBHOCTU Me-
TOAVK BbINOMIHEHUS U3MEPEHUi, obLune
MOIOXEHNA W CNoco6bl  NOArOTOBKM
npo6

MpumedyaHue -B HacTosiwell Tabnvue UCMOMbL30BAHO Criefytollee YCIOBHOE 0G0o3Haue-
HWE CTeneHn COOTBETCTBUS CTaHAAPTOB:
HOT -MAEHTWYHBINA CTaHaapT.

14



MOCT EN 15111-2015

YK 664.543.51:006.354 MKC 67.050 HOT

KntoueBble cnoBa: nulleBble MNPOAYKTbl, MacC-CNeKTPoOMeTpus ¢ MHAYKTUBHO CBSI3aHHOM

nnasmoii (ICP-MS), onpegeneHue iioga
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