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MpeaucnoBue

Llenu, OCHOBHbIE NMPUHLIUNLI U OCHOBHOW MOPSAOK NpoBeAeHUA paboT N0 MEXrocyaapCTBEHHOW CTaH-
aaptusauuu ycraHoBnenbsl TOCT 1.0—92 «MexrocyaapcreeHHas cucrema crangaprtusaumu. OCHOBHble
nonoxeHusi» u NOCT 1.2—2009 «MexrocyaapcTBeHHasa cuctema craHaaprusauuu. CtaHaapTbl MEXrocy-
JapCTBEHHbIE, MPaBUNa U peKOMeHAAaLMKN N0 MEXTOCYAAaPCTBEHHON cTaHaapTusauuu. Mpaeuna paspabotku,
NPUHATUS, NPUMEHEHUS, OOHOBINEHUSA N OTMEHbI»

CBegeHusa o ctaHpapre

1 TMNOArOTOBJIEH [ocyaapCTBEHHbIM HaydHbIM  ydpexxaeHuem  Bcepoccuickuit  Hay4HO-
uccnenoBaTenbCkUA MHCTUTYT KOHCEPBHOW M OBOLLECYLUMALHOW npombiwneHHoctn (CTHY BHUMKOM Poc-
cernbxo3akajleMun) Ha OCHOBE COGCTBEHHOIO ayTEHTMYHOTO NepeBoAa Ha PYCCKWiA A3blK €BPONENCKOro pe-
rMOHANLHOIO CTaHAapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH ®$epaeparnbHbiM areHTCTBOM N0 TEXHUYECKOMY perynmpoBaHuio n metposnoruum (TK 335)

3 NMPUHAT MexxrocyaapCTBeHHbIM COBETOM MO CTaHAapTM3auun, MeTponormm u ceptudpukauum (NpoTo-
kon Ne 61-I1 ot 5 HOsGpsa 2013 1.)

3a npuHATHE NPOronocosanu:

KpaTkoe HaumeHoBaHWe CTpaHbl Kog ctpaHbl no MK CokpalleHHOe HauMeHOBaHWe HaLUMOHarbHOro opraHa
no MK (UCO 3166) 004-97 (UCO 3166) 00497 no ctaHaapTusaunu
ApmeHusn AM MuHakoHOMUKM Pecnybnukn ApMmeHus
Benapycb BY Foccrangapt Pecnybnuku Benapycb
KazaxcraH KZ Foccrangapt Pecnybnuku Kasaxcran
Kuprususa KG KbiproisctaHaapt
Mongosa MD Monaosa-CtaHaapt
Poccus RU Poccranaapt
Yabekucran Uz Y3crangapt

4 Hacroawmin crtaHgapT MAEHTUYEH €BPOMEnCcKOMY pernoHanbHomy craHaapty EN 14083:2003
Foodstuffs. Determination of trace elements. Determination of lead, cadmium, chromium and molybdenum
by graphite furnace atomic absorption spectrometry (GFAAS) after pressure digestion (INpoaykTbl nuLieBbIe.
OnpepeneHne cnegoBbiX anemeHToB. OnpeaeneHue CBUHUA, kaamusi, Xpoma u monubaeHa ¢ nNOMoLbiO
aTOMHO-abCOPOLMOHHONI CNEKTPOMETPUM C aTtoMu3aumeii B rpadoMtoBON NeYmn ¢ npeapapuTensHOW MUHepa-
nu3aumeii npo6Gbl NPY NOBLILUEHHOM AABNEHUN).

Me>xxayHapoaHbIii cTaHaapT paspaboTtaH TexHudeckum komutetom CEN/TC 275 «AHanu3 nuweBbix
NpoAyKTOB. [OPU3OHTaNbHbIE METOALI», CEKpeTapnaTom Kotoporo cuutaetcs DIN.

CeefeHunsi 0 COOTBETCTBUU MEXIOCYAAaPCTBEHHbIX CTAaHAAPTOB CCbINOYHBIM €BPONEeNCKUM peruoHanb-
HbIM CTaHAApTaMm NpPUBEAEHbI B JOMOSNHUTENBHOM NpUnoxeHun OA.

MepeBOA C aHrMMINCKOro A3kbika (en).

OdmumanbHbIii 9k3eMnnsap €BpONencKoro permoHanLHoro CtaHaapTa, Ha OCHOBE KOTOPOro noAaroToB-
NeH HaCTOSALLMN MEeXrocyAapCTBEHHbLIN CTaHAapT, umeeTcs B defepanbHOM areHTCTBE M0 TEXHUYECKOMY
perynupoBaHuio nu metponorun Poccuiickon degepaymu.

CreneHb cooTBeTCTBUA — naeHTuyHas (IDT)

5 Mpukasom PeaepanbHOro areHTCTBa Mo TEXHUYECKOMY PEryNUMPOBaHUIO U METPONOrUM OT 22 HOSIO-
psi 2013 r. Ne 1745-ct mexxrocygapctBeHHblii ctaHaapt FTOCT EN 14083—2013 BBeaeH B AENCTBUE B Kaye-
CTBE HaLMOHarnbLHOro craHgapra Poccurickon degepaumm ¢ 1 nionsa 2015 .

6 BBE[JEH BMEPBbIE
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UHpopmayusa 06 UMEHEeHUsX K HacmosuemMmy cmaH0apmy nybnukyemcs 6 exee00HOM UHopmauu-
OHHOM yKasamese «HayuoHarnbHbie cmaHO0apmbi», @ MEKCm U3MeHeHUll U rnonpasoK — 8 eXeMeCSYHOM
UHbopmauUoHHOM yka3amere «HayuoHaneHble cmaHlapmbi». B cniydae nepecmompa (3ameHbl) unu om-
MeHbl Hacmosuweeo cmaHdapma coomeemcemeytowee yeedomneHue 6ydem onybriukosaHo 8 eXemecsy-
HOM UHGOPMaUUOHHOM yKa3zamene «HauuoHanbHble cmaHO0apmbl». Coomeememesyrowas uHgpopmayus,
ysedomneHue U meKkcmel pa3mewalomces makxe 8 UHOPMayUuoHHOU cucmeme obuwiea0 nosib308aHuUsl — Ha
ocuyuansHomMm calime ®edepasibHO20 azeHmemesa o MeXHUYECKOMY peeayriuposaHuro U mMemponoauu &
cemu ViHmepHem

© CraHgaptuHgopm, 2014

B Poccuiickon ®egepaymm HaCcTOALWMI CTAHAAPT HE MOXET OblTb NOMHOCTLIO UMM YaCTUYHO BOCMPO-
U3BE[EH, TUPAXUPOBAH U PacnpoCTpPaHeH B KayecTBe oduumanbHOro usgaHus 6e3 paspewenns dene-
pansHOro areHTCTBa N0 TEXHUYECKOMY PEryIMPOBaHUIO U METPOOrMK
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M EXTOCY.APCTIBETHHTB U C TAHAOAPT

NPOAYKTbI MULLEEBbIE

OnpepeneHue cneaoBbIX 31IeMEHTOB
OnpeperneHue CBUHLA, KAOMUSA, XpOMa M MONMG4eHa ¢ NOMOLL b aTOMHO-a6COPGLIMOHHOM Cnek-
TPOMeTpUM C aToMMU3aLmeit B rpacpMTOBOI Neyu ¢ NnpeaBapuTeribHOW MUHepanusaumuein npodsbl
npy NOBbIWEHHOM OABNEHUU

Foodstuffs. Determination of trace elements. Determination of lead, cadmium, chromium and molybdenum by graphite
furnace atomic absorption spectrometry (GFAAS) after pressure digestion

[ata BBepexus — 2015—07—01

1 O6bnacTtb npuMeHeHus

Hacroswwmii cTaHAapT pacnpocTpaHAaeTCa Ha NULLEeBble NPOAYKTbl W YCTaHaBNWBaeT METOA, onpeje-
NeHust CBMHLA, KagMusa, XpomMa u MonmbaeHa ¢ NOMOLLBI0 aTOMHO-abCOPOLIMOHHON CNEKTPOMETPUU ¢ aro-
Musaumeit npobel B rpadMTOBOI NEYN C NPUMEHEHUEM NpeABaPUTESIbHON MUHepanu3auun npoObl Npu no-
BbILUEHHOM JaBNEHUM.

Hacrosiwmii ctaHaapT He pacnpoCTPaHAETCA Ha NULLEBLIE MPOAYKTLI, METOALI ONpeAeneHun ykasaH-
HbIX 3MTEMEHTOB B KOTOPbLIX pernameHTUpPOBaHbI CneuuanbHbIMU CTaHfapTamu, YTo Heobxoaumo UMETb B
BUAY Npu BbIGOpE MeTOAA onpeaeneHus.

2 HopmaTuBHbIE CCbINKU

MpuBeaeHHble HWXE CCbINOYHbIE HOPMATUBHbIE AOKYMEHTHI ABNAIOTCA 06a3aTenbHbIMU ANA NpUMe-
HEHUA HaCTOALWEro cTaHaapTa. [aTupoBaHHbIE CCbISKK

npeanonaratoT BO3MOXHOCTb WCMOSIb30BAHUA TOJIbKO YKa3aHHOIo U3paHus AOKy-

MeHTa. B cnyyae HegaTMpOBaHHBLIX CCbINIOK UCMOMbL3YIOT NOCNEeAHee u3gaHue AOKYMEHTa, BKno4vas
BCE AOMNOSIHEHUSA.

EN 13804 Foodstuffs — Determination of trace elements — Performance criteria, general considera-
tions and sample preparation (MpoaykTbl nuuieBble. OnpeaeneHne cneaoBbIX anemeHToB. Kputepun ag-
HEKTUBHOCTU METOAMK BbINOSHEHNUA U3MEPEHUI, 0OLLME MONOXKEHUSI U CNOCOOLI NOATOTOBKM NPOG)

EN 13805 Foodstuffs — Determination of trace elements — Pressure digestion (INpoaykTel nuwesble.
OnpeaeneHue crnegoBbixX 3neMeHToB. MogrotoBka npod METOAOM MMHEpanu3auun npu NOBbILWEHHOM Aas-
neHun)

MpumeyaHne — [pn NONL3OBAHUN HACTOALMM CTAaHAAPTOM LienlecooGpasHo NPOBEpUTh AeiCcTBUE CChl-
MOYHLIX CTaHAApTOB B MH(OPMaLMOHHON cucTeMe o6LLero Monb3oBaHWs — Ha oduumansHoM caiite defepansHoro
areHTCcTBa Mo TEXHUYECKOMY PerynupoBaHuio U MeTporiorun B ceTu MHTepHeT UK Mo exerogHomy WHGOopMaLMoHHOMY
yKasaTento «HaunoHarbHble cTargapTbl», KOTOPbIA OnyGnuKoBaH Mo COCTOSHUIO Ha 1 AiHBapsi TeKyLLero roga, 1 no Bbi-
Myckam eXeMeCsHHOro MHgopMaLMOHHOro ykasaTtens «HauuoHansHble cTaHaapThli» 3a TekyLwnii rog. Ecnn cebinoudHbIi
cTaHfapT 3aMeHeH (M3MeHEH), TO MpW MONb30BaHWU HAaCTOSALMM CTaHAapTOM CrieAyeT PYKOBOACTBOBATLCA 3aMeHs to-
WMM (M3MEeHeHHBIM) cTaHgapToM. Ecnn cchiNoYHbIi cTaHAapT oTMeHeH Ge3 3aMeHbl, TO MOMOoXeHWe, B KOTOPOM AaHa
CCbIfika Ha Hero, NPUMEHSIETCS B YacTu, He 3aTparvuBatoLLeil 3Ty CChISIKY.

3 CywHocTb MeTOoAa

MeTtogn ocHOBaH Ha MuHepanusauum npobbl B cootBeTcTBUM ¢ EN 13805 1 nocneayowwem Konm4yecrt-
BEHHOM onpeAeneHun CBUHUA, Kagmus, xpoma u mMonubaeHa ¢ MOMOLLBD aTOMHO-aBCOpPOUMOHHON Cnek-
TPOMETpUM ¢ aromusauuen B rpacdpuroson neuu [1], [2], [4].

NPEQYNPEXAEHUE - MpumeHeHne HacToslllero craHgapta npegycMaTpuBaeT MCNONb3OBa-
HUe onacHbIX BelecTB, MaTepuanos, npoueayp n o6opyanosaHus. B 3agaum HacToswero ctaHgapta
He BXOAMUT pewieHue npob6remM, CBA3AaHHbIX C obGecneyeHnem G6e30MacHOCTU NPU €ro NPUMEHEeHUN.

U3naHue ocpuumnanbHoe
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OTBETCTBEHHOCTb 3a NMPUHATUE HaAnexawmx Mep npenoCTopoXHOCTU U cono,quMe npasun Tex-
HUKM 6€30MaCHOCTM NEXUT HA NOJib30BaTerie HACToALWEero CcTaHpapTa.

4 PeaktuBbl
4.1 O6wuMe nornoxeHma

[na npoBeaeHust UCNbITAHUSI UCMONb3YIOT TONLKO PeakTUBbI U BOAY C AOCTAaTOMHO HU3KUM COoaepKa-
HUEM onpeaenseMbiX 3MIEMEHTOB, HE BAIMAIOLLIMM HA pPe3ynbTaTbl UCTIbITAHUS.

4.2 Kucnorta consiHass MaccoBon aonen He meHee 25 %, NnoTHOCTbIO okono 1,13 ricm® , npurogHas
AT UCNONb30BaHMA NPU ONpeAerneHnn CneaoBbiX KONMYECTB ANIEMEHTOB.

4.3 Kucnorta asotHass MaccoBOW Aonen He meHee 65 % W nNNOTHOCTbLIO okono 1,4 r/cm npurogHas
ANA UCNONb30BaHMA NPU ONPEeAENEeHNUm CrieJ0BbIX KONTIMYECTB ANEMEHTOB.

44 OCHOBHbIe pacTBOpPbI OnpeaesisieMbIiX 35IEMEHTOB

MpumeyaHune —OcHOBHblE pacTBOPLI CBMHLA, KaAMUsl, XpoMa U MonnbaeHa roTOBAT U3 STUX SNIEMEHTOB B
cdopme MeTanmnoB Unu ux coneit. PekoMeHayeTcsA UCMONBL30BaThL FOTOBLIE aTTECTOBAHHLIE CTaHAAPTHLIE PacTBOPhLI, €C-
N1 TakoBble JOCTYMNHbl Ansi npuobpeTeHusi. Hwxe npuBefeHbl NpUMeEpLl cnoco6oB NPUroTOBIIEHUST OCHOBHBLIX pacTBoO-
poB.

441 CBuHel, OCHOBHOM pacTBOP MaccoBOW KOHUeHTpauumn 1000 Mrl.uM3

PactBopsior 1,598 r Hutpata csuHua (Pb(NOs),) B HekOTOpoM o0beMe paCTBopa a30THOW KUCHOTHI,
NPUroTOBMNEHHOTO NyTemM pasbasneHus 10 cM® a30THOI KMCNOTbI No 4.3 A0 1000 cM® Boaoii. O6bem nony-
YEeHHOro pacresopa gosoaat Ao 1000 om® pacTBOPOM a30THOW KUCINOTbI TOMN XKE KOHLLEHT 3pame

44.2 Kagmuii, oOCHOBHONM pacTBOpP MaccoBOM KOHUEeHTpauuu 1000 mr/gm

Pacteopsiot 1,000 r meTannuyeckoro kKAAM1MA B MMHMMAarnbHOM o0beme paCTBopa COJIAHOW KUCHOTHI,
NPUroTOBNEHHOIO NyTeM pasbaBneHus 10 oM consHOI kucnoThl no 4.2 4o 1000 cm® Bogoii. O6bem nony-
YeHHoro pacreopa gosoaar Ao 1000 om® pacTBOPOM CONSIHON KUCNOTbI TOW e KOHueHTpauuu

4.4.3 XpoM, OCHOBHOM PacTBOP MacCcoOBOM KOHUeHTpauuu 1000 Mrl.qM

Pacteopstor 3,735 r xpomara Kanuﬂ (K,CrO,4) B HEkoTOpOM 06beMe BOAbI, Nocne vero o6bem nony-
YeHHoro pacreopa gosoasart ao 1000 oM’ BOAOMN.

44.4 Monu6aeH, OCHOBHONM pacTBOP MacCOBOM KOHUeHTpauun 1000 mr/am®

PactBopsioT 1,840 r rentamonubaara ammonus ((NH4)eMo;0,4 4H,O) B HEkOTOpOM 06beme pacTBo-
pa ammuaka, NpPUroTOBNEHHOTO NyTeM pasbasneHus ,uo 1000 cm® Bogon 10 cm® pacTsopa amMMmuaka mac-
COBOIl A0NEil HE MeHee 25 % M MNOTHOCTbIO 0,91 /oM. O6bem NOsy4YeHHOro pacrteopa aosoaat Ao 1000
oM’ pacTBOPOM ammuaka TOM XKe KOHLEHTpaLuu.

4.5 N'pagynpoBoOYHbIe pacTBOPbI

MpaaynMpoBOYHLIE PACTBOPLI FOTOBAT NyTeM pa3baBneHns OCHOBHbIX PAaCTBOPOB A0 HY)KHOW MacCOBOW
KOHUeHTpauun. MaccoBasi KOHUEHTpauus onpefensieMblX 3MEeMEHTOB B PaJyMPOBOYHbLIX PAcTBOpax He
JOMKHa BbIXOAUTL 3a rpaHuLly AuanasoHa NUHENHOCTU rPaayupoBOYHON XapaKkTepucTuku. [ina rpagymposku
pPEeKOMEHAYETCA UCNONb30BaTbh HE MEHEE TPEX rpagyupoBOYHbLIX PACTBOPOB PA3NIUYHBLIX MACCOBLIX KOHLIEH-
Tpauwmii. B cootBetctBuuM ¢ EN 13805 B rpagyMpoBOYHbIE PACTBOPLI A0GABNSAIOT a30THYIO KUCNOTY B 00be-
Me, HeobBxoaumom Ans obecneyeHusi Toi e ee MacCOBON KOHUEHTpauuu, YTo U B pactBope npobbl AnA
aHanusa.

4.6 POHOBbLIN PaCcTBOP

FOTOBAT BOAHLIN PacTBOP a30THON KUCMOTbI TOMN X& MAacCOBOIN KOHLIEHTpaLMK, 4YTO U B pacTBOpe Npo-
Obl ANA aHanu3a.

4.7 MoaudmkaTop MaTpuLbl
4.7.1 O6wme nonoxeHus
Hwxe npuBeaeHbl BapuaHTbl MOAUGUKATOPOB MAaTPULbI, KOTOPLIE MOTYT UCMONb30BaTLCH B Pa3HO00-

PasHbIX COYETAHMAX U NPU PA3NMYHBLIX MAcCOBbIX KOHUEHTpauusx. Mpu Boibope moaudukaropa ansa onru-
MU3aLUK YCNOBMIA 3MEPEHUS CrielyeT PYKOBOCTBOBATLCA PEKOMEHAALIMSIMU U3TOTOBMUTENS CNIEKTPOMETPA.

2



FOCT EN 14083—2013

B3sameH pactBopoB no 4.7.2—4.7.5 nonyckaeTcs UCMNONb30BaThb FOTOBbIE PAaCTBOPbLI HUTPATa MarHUA U HUT-
pata nannaaus, AOCTYNHbIE AN NPpUodpeTEeHus.

MpumedyaHue —AHANUTUK AOIDKEH ObITb KOMMETEHTEH B BONPOCAX NPUMEHEHUA MOANCIUKATOPOB
MaTpuubl Ans onpeaeneHns AaHHbIX 35IEMEHTOB NpU ONTUMM3ALMKM TeMNepaTypHO Nporpammbl rpadouTo-
BOM Neym.

4.7.2 Mariumn asoTHOKMUCIbIA, pacTBOp

PactBopsior 0,25 rekcarmapara Hutpata mariust (Mg(NO3),-6H,0) B 100 oM’ BOAbI.

4.7.3 CMelaHHbIA pacTBOp nannagusa U MarHusa aso'ruoxucnoro

Pacreopstor 0,075 r meTannuyeckoro nannanvm B 2 oM’ ropsiuen a3oTHOM KUCNOTbl No 4.3, 06bem
norly4YeHHoOro pacrsopa AoBOAAT A0 25 om® BoAoM, aobaensior 0, 05 r rekcarugparta HuTpara MarHus
(Mg(NO5),-6H,0), nocne yero o6bem pacTsopa 40BOAAT BOAON A0 50 oM,

474 CMelaHHbIi pacTBOp aMMOHUSA ($HochOPHOKUCIIOro N MarHusa a3oTHOKUCHOro

PactBopsior 0,5 r ogHo3ameLyeHHoro docdata ammonus (NH H.PO,) B HeKOTOpOM Konn4yecTse BO-
abl, po6asnsiot 0,05 r rekcarmgpata Hutpata mariusa (Mg(NOs),-6H,0) u 1 cM® a30THOWM KMCNOTbI NO 4.3,
nocne 4yero 06Lem pacrsopa A40BOAAT BOAON 10 50 oM.

4.7.5 CMelwaHHbIN PacTBOp Naniagua U aCKOPoMHOBOM KMCNOTbI

Ona I'Ipl/erTOBnEHVIﬂ pacresopa Ak 1 cMm® 0CHOBHOTO pacrBopa nannagusi MaccoBon koHueHTpauuu 10
r/,qM no6asnsior 500 MM> COMSIHOWM KUCTIOTBI N0 4. 2, 06bEM NONYYEHHOrO pacTBopa A0BOAAT BoAON Ao 10
oM’

Ona npurotoBneHus pacreopa B 1 r ackopbuHoBoO# kucnoTbl pacteopsioT B 100 cm® Boabl.

CMeLLIaHHbIA pacTBOP Nannaaus U ackopouHOBOW KMCIOThLI FOTOBSIT CMELUMBAHUEM OAHOW 06 beMHO Yac-
T pacTeopa A ¢ 04HOI 0GBLEMHOI YacTbIO pacTBopa B.

5 NMpunbopbl n obopyaoBaHue
5.1 O6wuKe nonoxeHus

C Uenbl CHWXEHWUA BEPOATHOCTM NMONaAaHUA onpeaensemMblX 3N1eMeHTOB B Npo0y M aHanusupyemble
pacTBOpbl U3BHE, BCE 00OpPYAOBAHUE, HAMNPSMYIO KOHTaKTMpyloLWee ¢ HUMM, TLaTenbHO obpabaTbiBaloT B
COOTBETCTBUM C NpoLeaypoit, onucaHHon B EN 13804.

5.2 CnekTpoMeTp aTOMHO-abCoPOUMOHHLIN C rpacpMTOBON NEYbio C NOABOAKOW aproHa, CHabXXeHHbI
KOPPEKTOPOM HECeneKTUBHOro (pOHOBOrO MOTrMoOLLEHUA HA OCHOBe 3pdhekTa 3eeMaHa U CUCTEMOIN PErucT-
pauumn aHanuTU4ecKoro curHana.

5.3 KioBeThbl rpacutoBbie

PekomeHayeTcss MCMONb30BaTh rpacUTOBLIE KIOBETHI C MUPONIUTUYECKUM MOKPLITUEM U C UHTETPUPO-
BaHHOI nnartdopmoii IlbBoBa unu 6e3 Hee.

5.4 YCTpONCTBO aBTOMATUYECKOE BBOAA aHANM3UPyeMOro pacTeopa B CEKTPOMETp (aBTocamnsep).

5.5 ACTOUHMKM PE3OHAHCHOTO U3Ny4YeHUst CBUHUA, KagMus, XpoMa u MmonubaeHa (namnbl ¢ NOMbIM Ka-
TOAOM Unn 6e39NeKTPOAHbIE NaMmbl BbICOKOYACTOTHOTO pa3psaa).

6 Mpoueaypa npoBeAeHUA UCNbITAHUA

6.1 MpurotoBneHue pacTesopa Npoobl Ans aHanumsa

PactBop npobbl Ansi aHanu3a MeToAoM aTOMHO-abCcopOUUOHHON CNEKTPOMETPUMU TOTOBAT NyTEM MU-
Hepanu3auyuu npobbl Npy NOBbLILIEHHOM AaBrieHun B cootBeTcTBuM ¢ EN 13805 Ge3 kakmx-nmbo aononHu-
TenbHbIX onepauun.

6.2 Mpoueaypa UsMepeHUss METOAOM aTOMHO-ab6COPOLMOHHOW CNEKTPOMETPUM C aTOMM3ALIMEN
B rpacpuTOBOM Neun

6.2.1 NMapameTpbl paboTbI aTOMHO-a06COPOLIMOHHOIO CNEeKTpomMeTpa

HacTpoiiky aToMHO0-aGCcOpOUMOHHOIO CrieKTpoMeTpa NPOBOAAT B A€Hb NPOBEAEHUS UCTILITAHUSA B CO-
OTBETCTBUM C WMHCTPyKUMEN no akcnnayatauum npubopa. MoabupaloT ONTUMAanbHYI0 TEMMNEPATYPHYIO Npo-
rpammy pabotbl rpadUTOBON Neyn, N0 BO3MOXKHOCTU, C UCMONIb3OBAHWEM MaTpuubl Npobbl. B yacTHOCTY,
onpeaensioT ONTUManbHbIE TEMNEPATYPY U NPOAOIDKUTENBHOCTL CTaAWIN NUPONM3a MaTpuLbl Npobbl U aTo-
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mMusauuu. B gononHeHne Kk 3TOMy LEeNecoobpa3Ho NpPOBEPUTL BMSHUE MOANMDUKATOPOB MATPULILI M 00be-
Ma MHXEKUMM pacTBopa npo0bl HA pe3ynbTaTtbl uamepeHuid. MNpumepbl yCTaHOBKM paGouymx napameTpoB
crnekTpomeTpa npuseaeHsl B Tabnuue 1.

Tabnuuya 1-MNapameTpbl paGoTbl aTOMHO-abOCOPOLMOHHOIO CneKTpoMeTpa

Mapametp Csurel Kaamui Xpom Monu6aeH
NCTOYHUK n3nyveHus Jlamna ¢ nonbIM KaToa0M
JnuHa BOMHbI, HM 283,3 228,8 357,9 313,3
LLiInpuHa onTUYeCKON LLENU, HM 0,7 0,7 0,7 0,7

6.2.2 MpoBeaeHue u3mepeHuit METOAOM aTOMHO-a06COPOLMOHHON CNEKTPOMETPUMN

6.2.2.1 ObLume NoNoXeHna

MpoBoASAT CNEKTPOMETPUYECKUI aHanM3 anuKeOTbl pacTBopa NPodbl U U3MEPSAIOT BENUYUHY aTOMHOM
abcopbuun. B cnyvae OTCYTCTBUA CYWECTBEHHOW pasHUUbl B Yrrax HakfoHa rpagympoBOYHbIX rpadomkos,
NONyYEHHbIX METOAOM BHELUHEr0 CTaHAapTa U METOAOM CTaHAAPTHLIX A00ABOK, KONMMYMECTBEHHbLIN aHanu3
JOnyckaeTcsi NPOBOAUTL C NPUMEHEHWEM rpajyupoBKU MO METOAY BHELWHEro craHaapta. [ina CHuxeHus
YPOBHS MaTpUYHbIX NOMEX MCNONL3YIOT MoAaudUukaTopbl MaTpuubl N0 4.7 u rpadMToBLIE KIOBETHI C NNaT-
cdopmoit JIbBoBa.

MpumMmeyaHne - AHanNUTU4YECKUiA curHan Ha ctaguu aToMusalun UsMeparT B Buae BbICOTHI UNu nnowagun
nuka. INpu McnonbL30BaHUM KloBeTbl C nnatdgopmoii JlbBoBa pekoMeHayeTcA namMepaTb aHanWTUYeCKU curHan B Buae
nnowaau nuka.

6.2.2.2 Konn4yecTBeHHbIN aHanu3 ¢ NPpUMMEHEHWEM rpagyupoBku N0 METOAY BHELLHErO cTaHaapTa

KomneHCUpyIoT hOHOBbLIN CUrHas CnekTpomeTpa no ()OHOBOMY pacTBOpy no 4.6. [Ina ycTraHOBNEHUA
rpafympoBOYHON XapaKTEPUCTUKW NPOBOAAT M3MepeHuss abcopbumn rpagympoBOUYHbIX PACTBOPOB pa3nuy-
HbIX MacCOBbIX KOHLEHTpaLmii onpeaensiemMbiX aneMeHToB. pyu nocTpoeHnun rpagympoBOYHOro rpaduka B
CUCTEME KOOPAMHAT OTKNaAbIBaloT 3HA4YEHUS MACCOBbIX KOHLIEHTPaLMIi rpagympoBOYHbIX PACTBOPOB NPOTUB
COOTBETCTBYKOLUMX 3HA4YEeHMIn abcopbuum.

MpuMmedaHue — CoBpeMeHHbIE aTOMHO-a6coOPGLUMUOHHBIE CNEKTPOMETPLI MO3BONAOT NPOBOAUTL aBTOMa-
TUYeCKWiA pacyeT rpaflyMpOBOMHON XapakTepucTUKA U NpeACcTaBnATL pesynbTaT U3MepeHUst HENOCPEACTBEHHO B BUAE
MaccoBOW KOHLEHTpaLmu onpeenseMoro afemMeHTa B pactsope npobbl

Onsa kaxaoro anemMeHTa ycTaHaBnMBAKOT AManasoH NIMHEWHOCTU rPagyMpOBOYHON XapakTepUCTUKU U
perynspHo NpoBepsioT ero ctabunbHOCTb. [lnanasoH rpagyvpoBKM JOIDKEH HAXOAUTLCA B Npeaenax aToro
NUHERHOro yJacTka U OXBaTbiBaTb AMAMNa3oH OXMAAaeMbIX MacCOBLIX KOHLEHTpAaLMIA ONpeaensemoro ane-
MEHTa B pacTBOpe MUHEpPanu3oBaHHOMN NPOGbl.

MpoBOASAT CNEKTPOMETPUYECKMii aHann3 pacteopa npobbl nocrie MuHepanusauuu. Ecnu maccosas
KOHLeHTpauus onpeaenseMoro sfeMeHTa BbIXOAWT 3a rpaHuubl Auana3oHa rpagyMpoBku, pacTBop npobbl
pa3baBnsoT B COOTBETCTBYIOLLEH CTENEHU.

Mpu cepuiiHbIX n3mepeHnsx 6onMbLLIOro Yucna npod nepuoandeckn NPoBepaIoT CTabuUnNbHOCTL POHO-
BOI abcopbunn n rpagympoBOYHON XapakTePUCTUKN.

6.2.2.3 KonnyecTBeHHbIN aHanu3 ¢ npuMeHeHNeM rpagyupoBKu Mo METOAY CTaHAAPTHLIX A06aBOK

Ona kaxgoro anemeHTa yCcTaHaBnMBAOT AMAanas3oH NUHEWHOCTU rPagyuMpOBOYHON XapaKTepPUCTUKM,
Kak ¥ npyu MCNonbL3OBaHMKU rpagympoBKM MO METOAY BHELUHEro crtaHgapta no 6.2.2.1. MNMposeaexHue usmepe-
HWIA B Anana3oHe NIMHENHON 3aBUCUMOCTU abcopOLmMmM OT MacCoBOM KOHLIEHTPaLUN ABNSETCA BaXHbIM YCO-
BMEM NPU UCTONL30BaHNM METOAA CTaHAAPTHbIX 400aBOK.

IpaayupoBOYHbIN rpachuk CTPOSIT HE MEHEEe YeM MO TPEM TOYKaM, 4BE U3 KOTOPbIX AOSMKHbI OTHOCUTb-
csl K pacTBopy npobbl ¢ Jo6aBneHnem CTaHAapTHOrO pacTBopa onpeensemoro snementa. HanbGonbas
fobaBrneHHas MaccoBasi KOHLUEHTpauusi onpeiensemMoro sneMeHTa JomkHa B 3-5 pa3 npeBOCX0AuTb €ro
MacCOBYIO KOHLIEHTpaLMIO B pacTBope npobbl 6€3 cTaHaapTHON A06aBkM U B ABa pa3a NPeBOCXOAUTb €ro
HauMeHbLLYIO0 06aBNEHHYIO KOHLUEHTpaumio. [pu nocTpoeHun rpagyvpoBOYHOro rpadomka B CUCTEME KOOP-
AWHaT oTKnaabiBalT A00aBMNEHHYI0 MAaCCOBYIO KOHLEHTPALMIO OMpPeAENSeMOro anemMeHTa npoTus COOTBET-
CTBYIOLLMX 3HaYeHus abcopbuumn. KoHUeHTpauuio onpeaensieMoro anemeHTa B pactsope npobbl 6e3 craH-
JapTHON 0GaBKM HaxXOA4AT NYTEM SKCTpanonAuuu NpsiMon NMHUM, COEAUHAIOWENR rPagynpoBOYHbLIE TOYKHU,
[0 nepeceyeHns C OCblO KOOPAWHAT, COOTBETCTBYIOLLEH KOHLIEHTpaLun SaneMeHTa B pacTBope.

Mpu “CNONbL30BaAHUU aTOMHO-a0COPOLMOHHBIX CNEKTPOMETPOB, OCHALLEHHLIX aBTOCAaMMNMepoM, AaH-
Hblli METOA peanu3yeTca nyTem HeNoCcpeaCTBEHHOTO BBeAEHUS 106aBNAEMOro rpagympoBOYHOro pacreopa
B rpacoMTOBYIO KIOBETY, MUHYSI onepauuio ero fobaBneHuss B pacTBop NpoOBbl, YTO NPAKTUHECKU UCKMIOYaeT

4
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BEPOSITHOCTb CIy4aiHOro nonagaHus onpeaenseMoro dnemMeHTa B pacteop npobbl AnsA aHanusa.
6.3 KonTponbk kayecTBa pe3ysibTaToB UCNbITAHUN

st KOHTPONS Ka4ecTBa Pe3ynbTaTOB UCTILITAHWUI UCMONb3YIOT XONOCTLIE PAacTBOPLI U 0OpasLibl cpas-
HEHWA C JOCTOBEPHO U3BECTHLIM COZlepXXaHueM onpeaenseMoro anemeHTa, kotopole, cornacHo EN 13804,
ucnbITeiBalOT B 06LEM noToke npo6. UcnbitTanme 06pasLoB CPaBHEHMA AOJHKHO BKMIOYATL BCE onepauum,
coaepxallumecs B MeToauke, BKMoYas MUHepanusawmio.

7 O6bpaboTka pe3ynbLTaTtoB

CoaepaHue onpeaensiemMoro anemeHTa B npobe, w, Mr/kr, paccuuTbIBaloT No dhopmyne

aV F
w=—

m

rAe  a-—MaccoBasi KOHUEHTpaLMs onpeaenseMoro srieMeHTa B aHanmampyemMom pacTeope npoobl, mr/am>;
V — 06beM pacTeopa npobbl nocne MuHepanu3auuum, om;
F — k03hhuumMeHT, yunThIBaIOLLUIA KPAaTHOCTL pasbaBneHus pacteopa npobbl NOcne MUHEpanu3auuu;
M — macca aHanuaupyemoui npoobl, r.
Mpu HeoGX0AUMOCTU pe3ynbTaT UCTILITAHUSI KOPPEKTUPYIOT C YYETOM PE3ymnbTaToB XONOCTOrO OnbiTa ny-
TEM BblMUTaHWSI MAcCOBOW KOHLEHTpALMM 3riEMEHTA B XONOCTOM pacTBOpe M3 MacCOBOW KOHLIEHTpauuu are-
MEHTa B pacTBope npoGbl.

, )

8 MNpepenbl KONUMUECTBEHHOro onpeaerieHus

OnsA npoBeaeHWA UCNbITaHUI NPUTOAEH aTOMHO-abCOPOLMOHHDIN CNEKTPOMETP, obecneunBatoLLmii npe-
[A€nNbl KOMMYECTBEHHOTO ONPEAENEHNs SNEMEHTOB Npu 0BbemMe BBOAA aHANU3MPYEMOro pacTeopa 20 MM° He
HWKE yKa3aHHbIX B Tabnuue 2.

Tabnuuya 2 - TpebGoBaHus k npeaenam KONMYECTBEHHOTO OMNpeeNeHNsl 9NIeMEHTOB B aHaNU3UpPyemMom
acTeope

Onpegensemblil aneMeHT CBuHel Kagmwuid Xpom MonubgeH
Mpeaen KONMWMYECTBEHHOTO onpeaeneHns B 0,004 0,0004 0,004 0,004
aHanMaupyemMom pactsope, Mr/am

CornacHo EN 13804 npeaen KONMYECTBEHHOrO ONpPeAeneHuns anemMeHTa B pacTBope 3aBUCUT OT cre-
ayoLwmx hakropos.

— BuAaa rpadPuToBOWN KIOBETHI,

— TeMnepaTypHOn nporpammbl paboTbl neyu;

~— KOnu4ecTBa M BuAA KOMMOHEHTOB MaTpuubl, MPUCYTCTBYIOLLUMX B pacTBOPE MUHEPanuM30BaHHO
npooGsil.

MpuMeHUTENBLHO K aHanuM3anpyemoii npobe npoaykTa npeaen KOrMYeCTBEHHOro onpeaeneHns 3aBUCHUT
OT MacChl aHanM3upyemoui Npodbl, B3ATON AN MUHEpPanM3auun U OT KOHeYHOro o6bema pacTsopa MUHepa-
nusosaHHoui npoObbl. B Tabnuue 3 npuBeaeHbl BapUaHTbl TAKOBLIX NPEAENoB KONMMYECTBEHHOIO onpeaerne-
HUS.

Tabnwnuya 3 - BapuaHTbl NpeaenoB KONMYECTBEHHOIO ONPELENEHUst dNEMEHTOB B npobe npoaykTa

Macca npobbl gnsa Ob6bemM pacTBopa Mu- [pefen KonM4ecTBEHHOro onpegeneHuns, Mr/kr
akanusa, r Hepanmgg:ai:ﬂ%om npo- CeuHel Kagmuin Xpom MonunbgeH
0,5 20 0,16 0,016 0,16 0,16
2,0 20 0,04 0,004 0,04 0,04

9 Mpeun3noHHOCTb
9.1 O6uwmMe nonoxeHus

Mozpo6HOCTM MexnabopaToOPHbLIX UCTILITAHWIA MO ONPEAENEHNIO NPELN3MOHHOCTM METOAA NPUBEAEHbI
5
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B NMPUMOXKEHUM A. 3HAYEHUSI METPOMNOTNYECKMX XapaKTEPUCTUMK, NOMYYEeHHbIE B pesynbTaTte Mexnaboparop-
HbIX UCMbITAHWI, MOTYT BbITb HE MPUMEHUMBI K APYTUM COAEPXAHUSIM aHanuTa U ApyruM TMnam MaTpul, Yem
Te, YTO yKasaHbl B JAHHOM MPUMOXEHUN.

9.2 NoBTOPAEMOCTDb

ABCONMIOTHOE pacxoXaeHue MeXAy pesynbTatamu ABYX He3aBUCUMBIX AMHWUYHBIX UCTIbITAHUIA, NONy-
YEHHbIMWU OAHUM METOAOM HA MAEHTUYHOM OBLEKTE UCNLITAHWI B OAHOM NlabopaTopun OAHMM ONepaTopoM
C MCMONb30BaHNEM OHOI0 0GOPYA0BAHNS B TEHEHWE KOPOTKOrO NPOMEXYTKA BPEMEHU, HE JOIDKHO MPEBbI-
LWaTb Npeaen NoBTOPSAEMOCTH 7, 3HAaYEHUSI KOTOPOro NpUBEAEHbI B Tabnuue 4, 6onee yem B 5 % cnyyaes.

9.3 BocnpousBoaumocTb

ADCOMIOTHOE pacxoXaeHue Mexay pesynbratamu ABYX €AUHUYHBIX UCTIbITAHUIA, NONYYEHHBIMU OJHUM
METOAOM HA MAEHTUYHOM OOBbEKTE UCMLITAHUIA B pasHbIX nabopaTopusix pasHeiMK onepaTopamMu ¢ UCMOIb-
30BaHUEM pa3HOro o6opyaoBaHMS HE AOMKHO MPEBbILLATL NpeAen BOCNPOM3BOAMMOCTU R, 3Ha4YeHUs KOTO-
poro npueeaeHbl B Tabnuue 4, 6onee yem B 5 % cny4aes.

Tabnuuya 4-Tpeagens NOBTOPSEMOCTM U BOCNPOU3BOAUMOCTH

Haunme- _
HoBaHue ane- Mpo6a X | mr/kr 1, Mr/kr R, Mr/kr
MEHTa

CsuHel, [NeyveHb ropsHkba NMMOPUNU3MpoBaHHasa 4,40 0,53 1,85
Myka nueHuyHasa HenpocesaHHas 0,37 0,12 0,26
Msco roesxbe NMopmMnuanpoBaHHoe 0,23 0,04 0,09
Manpuka 3eneHan nuounuanpoBaHHas 0,10 0,04 0,13
[NopoLwloK TOMaTHbIN 0,64 0,21 0,44
[opoLIOK LWNUHATHbIN 1,24 0,38 0,62

Kagmui MeyeHb roBsXxbA NMOMIM3npoBaHHas 2,04 0,33 0,68
Myka nweHu4yHasa HenpocesHHasa 0,16 0,03 0,05
Msco roesxbe NnMopmnuanpoBaHHoe 0,014 0,004 0,008
Manpuka 3eneHas nMopunmanpoBaHHas 0,38 0,06 0,22
MopOoLUOK TOMAaTHBbIN 0,19 0,02 0,08
[MOpOLLOK LUNUHATHbIN 0,40 0,05 0,13

Xpom [eyeHb ropsHkba NIMOPUNU3MpPoBaHHasa 0,19 0,09 0,14
MutaHue getckoe (cOanaHCMPOBAaHHBIN PaLMOH) 0,17 0,03 0,09
MeyeHbe N3 HENPOCEAHHON MYKM 0,06 0,03 0,08
[NeyeHb cBMHAA NMOUNM3NPOBAHHAsA 0,17 0,09 0,15
[NopoLok pucosblii 0,11 0,06 0,11
KanycTta 6enoko4aHHas 0,97 0,41 0,63

Monu6aeH MeyeHb roBsXxbA NMounmanposaHHas 4,20 0,73 1,75
Hetckoe nutaHue (c6anaHCUpPOBaHHbIN PaLMOH) 0,50 0,09 0,30
MeyeHbe N3 HENPOCEAHHON MYKM 0,34 0,05 0,12
MeyeHb cBMHAA nUodunuanpoBaHHas 4,33 0,74 2,31
[NopoLiok pucoBbIi 0,56 0,14 0,31
Kanycrta 6enoko4yaHHas 0,90 0,30 0,44

10 MpoToKON UCNbITaHNNA

[pOoTOKON UCNLITAHWMI AOMMKEH CoOAepPXKaTb KAk MUHUMYM CreayioLme cBeeHus:
a) BCIO MHhopMaLuto, He0BXoAUMYIO ANs uaeHTUdUKauum npoodel;
b) ykazaHue ncnonb3oBaHHOrO METOAA UCMLITAHUSI C CChINKOW Ha HACTOALUMIA CTaHAapT;
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C) pe3ynbTaTbl UCMbITAHUSA C YKa3aHUEM eAUHUL, UBMEPEHUS;

d) aaty u cnoco® ot6opa npodbl (€CNKU N3BECTEH);

€) AaTy OKOHYaHWs NPOBeAEHMS UCTNbITAHUS

f) ykazaHue Ha 10, ObIn nu cobnoaeH npeaen NOBTOPSAEMOCTH;

g) BCe onepauuu, He OrOBOPEHHbIE B METOAMKE UIM paccMaTpuBaemble Kak HeobsizaTenbHble, KOTO-
pble MOTTK MOBMNUATL HA PE3YNbTAT UCTLITAHUS.
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Mpunoxexnue A
(cnpaBoyHoe)

Pe3ynbTaTbl MeXnabopaTopHbIX UCNbITAHUN

MpeuusnoHHocTb MeToaa ycTaHoBrieHa paboueid rpynnoit «C6anaHcupoBaHHbIe pauUWoHbl MUTaAHMA — AHanus
cnefoBbIX anemeHToB» PenepanbHoit cnyxbbl 3apaBooxpaHeHns MepMaHun B Lensax peanusauumn ctate 35 depe-
panbHOro 3akoHa O NULLEBbLIX NPoAyKTax u paboyeit rpynnoii «HeopraHudyeckue KOMMOHEHTHI MULLEBLIX MPOAYKTOB» B
cocTaBe UccrepoBaTenbcKoi rpynnel OblyecTBa XUMUM MULLEBLIX NPOAYKTOB Npyu MepMaHCKOM Xumudeckom oblecTse
1 noATBepXAeHa pesyrnbTaTtaMn MexrnabopaTopHbIX UCNBITaHUA, NPOBEAEHHBIX B COOTBETCTBUU C [3]. Pe3dynsTaThl MeX-
nabopaTopHbIX UCTbITaHUA NpuBeAeHbl B Tabnuue A.1. B Tabnuue A.2. npuBeaeHbl xapaKTepUCTUKA TOYHOCTM METOAA,
OCHOBaHHbIe Ha pesyfibTaTax UCMbITaHWiA aTTecToBaHHbLIX 06pa3LoB cpaBHEHUS.

Tabnuya A.1 Pesynbrathl MexnabopaTopHbIX UCMbITAHWIA

Haume- MapameTtp Mpo6a
HOBa- MevyeHb |Myka mwe-| MsAcoro- | Manpuka | Mopowok |MMopowok
Hne roBsXbs HU4YHas BAXbE 3eneHas | ToMaTHLIA | WnuHaT-
ane- nuocunu- | Henpoce- | nuodpunu- | nuocunu- HbIiA
MeHTa 3UpoBaH- SAHHas 3upoBaH- | 3upoBaH-
Has Hoe Has

Pb l'oA NpoBeAeHNs ncTbiTaHnii 1989 1989 1994 1995 1995 1997
KonuuectBo nabopatopuii-
Y4aCTHUKOB 14 14 11 13 15 11
KonuuectBo nabopaTtopuid, ocTas-
LLMXCA Nocne UCKIodeHus BbIGpocos 12 12 10 1 13 10
KonuuecTBo BbIGpocoB (nabopato-
puiA) 2 2 1 2 2 1
Konu4ecTBo NpUHATLIX pe3yrTaToB 60 60 20 22 26 39
CpepHee 3HaueHe X , MI/Kr 4,40 0,37 0,23 0,10 0,64 1,24
CraHaapTHoe OTKIOHEHWe NoBTo-
PAEMOCTU §;, MKI/KF 0,19 0,04 0,02 0,01 0,08 0,13
OTHOCUTENbHOE CTaHAapTHOe OTKIT0-
HeHue nosTopsemMocTn RSD;, % 4,3 11,6 6,4 13,1 11,9 10,7
Mpenen NoBTOPAEMOCTH 1, Mr/Kr 0,53 0,12 0,04 0,04 0,21 038
OTHocUTerNbHOE CTaHAapTHOe OTKI10-
HeH1enoBTopseMocCTH, %, paccyu-
TaHHOe Mo ypaBHeHWo MopauUa 8 12 13 15 11 10
3Ha4eHue nHgekca Mopsuua ans
MOBTOPSEMOCTH 0,51 0,94 0,49 0,88 1,05 1,06
CTaHfapTHOe OTKIOHeHWe BOCpou3-
BOAUMOCTU SR, MI/KF 0,65 0,09 0,03 0,04 0,15 0,22
OTHOoCUTerbHOE CTaHAapTHOe OTKI10-
HeHWe BocnpoussoguMocTu RSD;, % 15 25 14 44 24 18
Mpeaen Bocnpou3BogMMOCTH R, Mr/Kr 1,85 0,26 0,09 0,13 0,44 0,62
OTHOCUTENLHOE CTaHAapTHOe OTKITOo-
HEHWe BOCMPOM3BOANMOCTH, %, pac-
CYUTaHHOe No ypaBHeHuto MopsuLa 13 19 20 23 17 15
3Ha4eHve nHgekca Mopsuua ans
BOCMPOU3BOA UMOCTH 1,16 1,33 0,71 1,95 1,42 1,15
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Haume- [MapameTp Mpoba
HoBa- MeyeHb Myka Msico ro- | Manpuka | Mopouwok | Mopo-
Hue rOBSKbA | MEHWY- |  BsXKbe seneHas | ToMaTHbIN | Wok
afie- nnodunu- | Has He- | nuodounu- | nnodunu- WNMHaT-
MeHTa 3MpoBaH- | NpocesiH- | aMpoBaH- | 3upoBaH- HbIiA
Has Has Hoe Has
Cd loa npoBefeHUs UcrbITaHui 1989 1989 1994 1995 1995 1997
KonuuecTtBo nabopaTopuii-
Yy4aCTHUKOB 14 14 12 15 17 12
KonnvecTtBo nabopaTtopui, ocTaB-
LUMXCS MOCNE UCKIIoYeHUs BbIGpo-
coB 12 12 11 13 15 12
KonuyecTBo BbIGpOCOB (rabopato-
pwia) 2 2 1 2 2 0
KonuyecTtBo NpuHATLIX pe3ynbLTaToB 60 60 22 26 30 46
CpeaHee 3Ha4eHne X , Mr/kr 2,04 0,16 0,014 0,38 0,19 0,40
CraHfapTHoe OTKIOHEHWE NOBTO-
pPAEMOCTU Sy, MKI/KI 0,12 0,01 0,002 0,02 0,01 0,02
OTHocUTeNbHOE CTaH[apTHoe OT-
KrnoHeHue noBTopsieMocTn RSD,, % 57 6,1 11,6 55 44 472
[Mpenen noBTOPAEMOCTHU 1, MI/KM 033 003 0.004 006 002 005
OTHOoCUTeNbHOE CTaHAapTHOE OT-
KINOHeHWenoBTopseMocTu, %, pac-
CcUMTaHHoE No ypaBHeHUto MopBuLa 10 14 20 12 14 12
3HaveHue nHgekca Mlopsula Ans
MOBTOPsiEMOCTU 0,60 0,44 0,58 0,45 0,32 0,35
CTaHfapTHoe OTKIOHEeHWe BOCMpo-
W3BOAUMOCTH Sg, MI/KT 0,24 0,02 0,03 0,08 0,03 0,05
OTHocuTenbHOE CTaHAapTHoe OT-
KINOHEHWe BOCMNPOU3BOAUMOCTH
RSD;, % 12 10 22 20 14 12
[Npepen socnpoussogumocTut R,
Mr/Kr 0,68 0,05 0,008 0,22 0,08 0,13
OTHOCUTENBHOE CTaHJapTHOe OT-
KIoHeHWe BocnpoussogumocT, %,
paccyuTaHHoe no ypaBHeHuto op-
BUL@ 14 21 30 19 21 18
3HadveHune nHgekca Mopsula Ans
BOCMpPOU3BOLUMOCTH 0,81 0,47 0,72 1,09 0,69 0,64
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lMpodomxeHue mabnuypi A.1

Haume- MNapameTp Mpo6a
HoBa- MeveHb | [eTtckoe | Meuenbe | Meuenb | Mopowok | Kanycra
Hue roBsxbs | nutaHMe | 3 Henpo- | cBuHas | pucosulit | Genoko-
ane- nuocpunu- | (cbanaH- | cesHHoi | nModunu- YaHHasn
MeHTa 3UpoBaH- | cupoBaH- MYKH 3UpoBaH-
Haq Hbli pa- Hasd
LMOH)
Cr Foa NpoBeAeHUs UCNbITaHUI 1989 1991 1991 1999 1999 1999
Konuuecteo nabopartopuii-
y4acTHUKOB 14 14 14 18 19 19
Konuyectso nabopaTtopuit, octas-
LUMXCA Nocrie UCKIIoYeHNs BbIGpo-
coB 12 12 12 15 15 16
KonuyectBo BeIbGpocos (naGopato-
pwvit) 2 2 2 3 4 3
Konn4ecTBo NPUHATLIX pe3ynbTaToB 60 60 60 80 77 85
CpefaHee 3HaYeHne X |, Mr/kr 0,19 0,17 0,06 0,17 0,11 0,97
CTtaHgapTHOe OTKNOHeHWe NoBTO-
PAEMOCTH Sy, MKI/KT 0,03 0,01 0,01 0,03 0,02 0,145
OTHOCUTENbHOE CTaHAapTHOE OT-
KrnoHeHue noBTopsieMocTu RSD;, % 17,4 7,3 20,2 18,0 19,2 15,0
Mpeaen NoBTOPAEMOCTHU I, MI/KM 0,09 0,03 0,03 0,09 0,06 0,41
OTHOCUTENbHOE CTaHAapTHOE OT-
KIOHEHNENOBTOPSEMOCTH, %, pac-
cYyuTaHHoe no ypasHeHwuto MopBuLa 14 14 16 14 15 1
3HadeHue uHaekca Mopeuua Ans
NOBTOPAEMOCTU 1,28 0,53 1,24 1,31 1,32 1,41
CTaHfgapTHOe OTKIOHEHMe BOCMpO-
N3BOAMMOCTHU Sg, MI/KF 0,05 0,03 0,03 0,05 0,04 0,22
OTHocUTenkbHOE CTaHaapTHOE OT-
KIoHeHWe BOCMPOU3BOAUMOCTH
RSD,, % 27 19 53 30 35 23
Mpeaen BocnponssogMmMocTyn R,
Mr/Kr 0,14 0,09 0,08 0,15 0,11 0,63
OTHocuTenbHOE cTaHjapTHOe OT-
KNOHeHWe BOCNpOU3BOAUMOCTH, %,
paccyuTaHHoe Mo ypaBHeHuto Fop-
BULa 21 21 25 21 22 16
3HaveHue uHgekca Mopeuua AnA
BOCNPOU3BOAUMOCTU 1,32 0,92 2,1 1,44 1,59 1,43
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Haume- MapameTp MNpoba
HoBa- MeueHb | [etckoe | MeueHbe | MMeuenb | Mopowok | Kanycta
Hue roeskea | nutavue | us Henpo- | cBUHas | pucosblit | Genoko-
ane- nuodpunu- | (cbanaH- | cesHHON | nuocunu- YaHHas
MeéHTa 3npoBaH- | cupoBaH- MYKK 3upoBaH-
Has Hbll pa- Has
LOH)
Mo [oa npoBefAeHMA UCMbITaHUIA 1989 1991 1991 1999 1999 1999
KonunuectBo nabopatopwii-
Yy4acCTHUKOB 14 14 14 14 15 13
Konunuectso nabopatopuii, octae-
LLIMXCS MOCHE UCKIIOHEeHUs BbIGpo-
coB 12 12 12 12 15 10
Konu4ecTBo BeIGpocos (nabGopato-
puin) 2 2 2 2 0 3
Konnuyectso NpuHATLIX pe3ynsTaTos 60 60 60 60 82 54
CpefiHee 3HaueHne X , Mr/kr 4,20 0,50 0,34 4,33 0,56 0,90
CraHaapTHOe OTKNOHEHUe NOBTO-
PAEMOCTH S, MKI/KI 0,26 0,03 0,02 0,26 0,05 0,11
OTHOCUTENbHOE CTaHZapTHOE OT-
KnoHeHue nosTopsieMoctu RSD;, % 6,1 6,6 54 6,1 8,7 11,8
Mpefen nosTopsAEMOCTH I, MI/KF 073 0.09 005 074 0.14 0.30
OTHocuTeNbHOe CTaHAapTHoe OT-
KIOHeHWenoBTopsieMocTH, %, pac-
cyuTaHHoe no ypasHeHuto [opBuLa 9 12 12 9 1 11
3HaveHne uHpekca MNopsuua AnA
NOBTOPAEMOCTH 0,72 0,57 0,43 0,71 0,76 11
CTaHaapTHOe OTKIIOHEHWe BOCMpO-
N3BOAUMOCTU SR, MI/KF 0,62 0,11 0,04 0,92 0,11 0,16
OTHocuTeNbHOe CTaHAapTHOE OT-
KMOHeHWe BOCNPOU3BOAUMOCTH
RSD;, % 15 21 13 19 20 17
Mpenen Bocnponssogumoctu R,
Mr/Kr 1,75 0,30 0,12 2,31 0,31 0,44
OTHocuTeNbHOE CTaHAapTHoe OT-
KNoHeHne BocnpoussogumocT, %,
paccyuTaHHoe Mo ypaBHeHWto Top-
BULa 13 18 19 13 17 16
3HaveHune uHgekca Mopeula Ans
BOCMPOU3BOLUMOCTH 1.14 1.20 0,69 1,47 1,13 1,08
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Tabnunya A .2 - Pe3ynbTaThl UCMBITAHUIA aTTECTOBaHHbBIX 0Opa3LioB CpaBHEHMWS

Haume Mpoba ATTectoBaHHoe | [oBepuTenbHblih MH- | CpefHee 3Hade-
HoBa- 3HaueHue, MI/kr | TepBas aTTecToBaH- | HUe pe3ynbTaToB
Hue- HOro 3HayeHus (P = | ucnblTaHusi, Mr/Kr
ane- 0,95)

MeHTa

Pb |Msaco roesxbe nuodunuanposaHHoe BCR
CRM 164 0,24 0,01 0,23
Manpuka 3eneHasn NMOUIM3MPOBaHHAA
JRMM CBNM 403 0,11 0,02 0,10
[MopoLuok ToMaTHbINA
JRMM CBNM 404 0,63 0,04 0,64
Cd Msaco roBsxee nuodunuanposaHHoe BCR
CRM 164 0,013 0,002 0,014
Manpuka 3eneHas nWoUIM3MPOBaHHaA
JRMM CBNM 403 0,39 0,01 0,38
[MopoLuok ToMaTHbINA
JRMM CBNM 404 0,19 0,01 0,19
Cr MeyeHb cBUHAA nnodunuanposaHHaa ESB—
SC-JUELICH 0,18 0,05 0,17
MopoLuok pucoBbIi
LM1997-UK-CH 0,12 0,03 0,11
Kanycta 6enokovaHHas
ESB-WK-JUELICH 0,90 0,11 0,97
Mo [MeyeHb cBUHAA nnodunuanposaHHaa ESB—
SC-JUELICH 4,50 0,20 4,33
MopoLuok pucoBbIi
LM1997-UK-CH 0,54 0,03 0,56
Kanycta 6enokovaHHas
ESB-WK-JUELICH 0,88 0,04 0,90
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MpunoxeHue A

(cnpaBouHoe)

CBefeHnA o COOTBETCTBUU MeXXrocygapctBeHHbIX CTaHAAPTOB CCbINTOYHbLIM eBpOﬂeVICKMM pernoHanbHbIM

cTaHaapTam
Tabnwuya OAA1
Ob6o3HayeHne U HauMeHoBaH1e
OBo3HayveHne CCbINTOYHOro MexdyHa- CteneHb
COOTBETCTBYIOLLEro MEXroCyfapCTBEHHOMO CTaH-
poAHoro cTaHgapTa COOTBETCTBMSA
japTa
EN 13804:2002 IDT FOCT EN 13804-2013 MpoaykTel nuieBsie. Onpe-

«Foodstuffs — Determination of trace
elements — Performance criteria, general
considerations and sample preparation»

EN 13805:2002
«Foodstuffs — Determination of trace
elements — Pressure digestion»

MOD

JeneHve cnefoBbIxX anemMeHToB. Kputepuun adhdek-
TUBHOCTW METOAMK BLIMOSTHEHUA WU3MepeHui, 06-
Line nonoxeHus n cnocobel NOAroTOBKM NPo6

FOCT 31671-2012 lMpoaykTel nuileBble. Onpege-
neHve crnepoBblX anemMeHToB. [logroToBka npob
MeTO4O0M MUHepanusauuu npyu NoBbILLEHHOM AaB-
neHun

COOTBETCTBUSA CTaHLapTOB:
- IDT — MAEeHTUYHBIA cTaHgapT,

M pnMedaHune — B HaCTOHLLleVI Ta6n|/|ue ncnonb3oBaHbl cnejykoune ycnoBHble 0003Ha4YeHnsA cTeneHu

- MOD — mogudumumpoBaHHbIn cTaHgapT.
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