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Mpegucnosue

Llenun, OCHOBHbIE MPUHLMMBLI U OCHOBHOM NOPSAOK NPOBeAeHnst paboT Mo MEXroCyAapCTBEHHON CTaH-
aaptusauuu ycraHosnenol FOCT 1.0—92 «MexrocygapcTeeHHas cucreMa craHgaptusaymu. OCHOBHbIE MO-
noxexusa» n NOCT 1.2—2009 «MexrocynapcTBeHHass cucteMma craHgaptusauun. CtaHgaptel Mexrocyaap-
CTBEHHbIE, NpaBUia U pekoMeHJaLMM NO MEXroCyAapCTBEHHONW crangaptusaumu. MpaeBuna paspaboTku,
NPUHATUA, NPUMEHEHUA, OBGHOBMNEHUA N OTMEHbI»

CseaeHUs 0 cTaHaapTe

1 PASPABOTAH denepanbHbIM rocyAapcTBEHHbIM GIOAKETHBIM HAY4YHbIM yypexaeHuem «Bcepoccuit-
CKMIA Hay4yHO-UCCREeaoBaTENLCKUA MHCTUTYT MACHOW NPOMbILNEHHOCTU uMeHn B.M. Mop6atosay (IrBHY
«BHUMMI nm. B.M. Mop6artosay)

2 BHECEH ®egepanbHbIM areHTCTBOM N0 TEXHUYECKOMY PErynupoBaHUIO U METPONOrK

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTU3aLuMmn, METPONOTUU U ceptudmkaymmn (npo-

TOoKOM OT 27 okTsbpsi 2015 r. Ne 81-11)
3a npuHATHE NPOronocoBanu:;

KpaTkoe HauMeHoBaHWe cTpaHb! Koa cTpaHb! CokpalljeHHOe HauMeHOBaHWE HaLMOHaMNLHOTO opraHa
no MK (MUCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHAapTU3aunu
ApmeHus AM MuHakoHoMuUKn Pecnybnukn ApmeHuns
KasaxcTaH KZ loccranpgapt Pecnybnuku KasaxcraH
Kupruauns KG Kelprelsctangapt
Poccusa RU Poccrangapt

4 Mpukazom degepanbHOro areHTCTBa N0 TEXHUYECKOMY PETYAUPOBAHUIO U METponorumn ot 13 HoAGpA
2015 r. Ne 1804-cT mexrocyaapctBeHHbln ctaHaapt FOCT 33426—2015 sBeaeH B AeiiCTBME B KAYECTBE Ha-
LUMoHansHoro ctaHaapra Poccuiickon ®egepauyum ¢ 1 ausapsa 2017 r.

5 BBEJEH BMNEPBbIE

UHpopmayus 06 usMeHeHUSX K HacmosweMy cmaHOapmy nybriuKyemcs 6 exe200HOM UHGopMayu-
OHHOM yKa3amene «HauuoHanbHble cmaHOapmbi», @ MEKCM U3MeHeHUl U rnornpasoKk — 8 eXeMeCSYHOM
UHGbOPpMaUUOHHOM yKaszamene «HauuoHanbHble cmaH0apmbi». B criydae nepecmompa (3ameHbl) uiu om-
MeHb! Hacmosiweeo cmaHdapma coomeemcemeyiowee yeedomrieHue bydem ornybriuKo8aHo 8 eXXeMeCA4YHOM
UHhopMayUOHHOM yKasamerne «HauuoransHbie cmaH0apmbl». Coomeemcemesyiowas uHghopmayusi, yeedom-
NIeHUe U meKcmbi pasmeLwiaromess maKke 6 uHgopMayuoHHoOl cucmeme obuiezo rnosib308aHusi — Ha ogu-
yuansHom catime ®edeparnbHO20 azeHmcemea 1o MexXHUYECKOMY pezysiuposaHuio u Memposioauu 8 cemu
UHmepHem

© CrangaptuHdgopm, 2016

B Poccurickon denepaummn HaCToAWMI CTAHAAPT HE MOXET ObITb MONMHOCTLIO UMU YACTUYHO BOCMPOU3-
BeJEH, TUPaXXMpOoBaH U PpacnpoCTpaHeH B kKa4ecTBe ouumansHOro usganua 6e3 paspewernus degepanbHOro
areHTCTBa NO TEXHUYECKOMY PEryNMpoOBaHMIO U METPONOrUU
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M EXTOCYAAPCTBETHHUBGB 1 CTAHAODAPT

MACO N MACHbBIE NMPOAYKTbI

OnpeaeneHue CBMHLA U KAAMUA METOAOM 3IEKTPOTE PMUYECKOWN aTOMHO-a6CcOpOLIMOHHON
CneKTpoMeTpun

Meat and meat products. Determination of lead and cadmium by electrothermal atomic absorption spectrometry

Dara BBegaeHna — 2017—01—01

1 ObnacTb NnpUMeHeHuns

Hacrosimii ctaHaapT pacnpoCTpaHSETCA Ha BCe BUAbl MSCA, BKMOYAA MACO NTULbI, MACHbIE U MSACO-
coaepxalume npoaykTbl, U YCTAHABNUBAET METOA 3NEKTPOTEPMUYECKON aTOMHO-aBCOPOLIMOHHON CNeKTpoMe-
TpUW ANsi onpeaeneHus cogepXaHusi CBMHLA U kagmus B AuanasoHe uamepenun ot 0,001 go 10,0 mr/kr.

2 HopmaTuBHbIEe CCbINKN

B HacTosiLeM CTaHAapTe UCMONb30BaHbl HOPMATUBHBIE CCIMIKM HA CReayloLue MEeXTocyjapCTBEHHbIE
cTaHaapThbl:

FOCT 12.1.004—91 Cuctema ctangapros 6esonacHocTu Tpyaa. MNoxapHasa 6esonacHocTb. Obwume Tpe-
6oBaHusA

FOCT 12.1.007—76 CuctemMa craHgapToB 6e3onacHocTu Tpyaa. BpeaHole Bewecrtsa. Knaccudukauua
n obLume TpeboBaHma 6e30NacHOCTU

FOCT 12.1.019—79* Cucrtema ctaHagapToB 6eszonacHocTu Tpyaa. dnektpobesonacHocTb. ObLme Tpe-
0oBaHKUA N HOMEHKNaTypa BUAOB 3aLUMUThI

rOCT 12.2.085—2002 Cocyabl, pabotatoLyme nog aaerneHnem. KnanaHel npegoxpaHutenbHble. Tpebo-
BaHus 6e30MacHOCTH.

FOCT 12.4.009—83 Cucrema craHgapTtoB 6esonacHocTu Tpyaa. MoxapHas TexHuka 4ns 3awmtbl 00b-
ekToB. OCHOBHbIE BUAbl. PasmeLleHune n obcnyxxusaHue

FOCT OIML R 76-1—2011 [ocygapcreeHHasa cuctema obecnedeHuss eMHCTBa namepeHuin. Becol He-
aBTOMAaTU4ecKkoro aeicteus. Yactb 1. MeTponoruyeckue u TexHudeckue Tpebosanus. McnbitaHus

FOCT 1770—74 (NCO 1042—83, ICO 4788—380) Mocyaa mepHasn nabopaTtopHas creknsiHHas. Liunuux-
Apbl, MEH3YPKM, KOnBbl, Npobupknu. OBLLMe TeEXHUYECKUE YCNOBUS

FOCT 4025—95 Msicopybku GbiTOBbIE. TEXHUYECKME YCNOBUS

FOCT NCO 5725-6—2003** TOYHOCTL (MPABUNBHOCTE U NPELIM3NOHHOCTE) METO0B M PE3yrkTaToB 13-
MepeHuii. Yactb 6. Micnonb3oBaHne 3Ha4eHUi TOYHOCTU Ha NpaKTuke

FOCT 6709—72 Boaa auctunnupoBaHHas. TexHu4eckme ycrnoBus

FOCT 7269—79 Msco. Metoabl ot6opa 06pa3sLoB 1 OpraHoNenTUYeCcKMe MeTobl OnpeaeneHus CBexe-
cTH

* B Poccuiickoit Oefepauyun aeiictyet TOCT P 12.1.019—2009 «Cuctema cTaHfapToB 6e3onacHoCTU Tpyaa.
OnekTpobesonacHocTb. O6LWe TpeboBaHUA U HOMEHKNaTypa BUAOB 3aLUTbI».

** B Poccuiickoit Pefepauun aeitcteyet TOCT P UCO 5725-6—2002 «TouHOCTb (NpaBUIIbHOCTL W MPeLnu3noH-
HOCTb) METOA 0B U pe3ynLTaToB U3MepeHuit. YacTs 8. Mcnonb3oBaHue 3Ha4eHUn TOMHOCTU Ha NpakTuKey.

M3paHue ocouumansbHoe
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FOCT 7702.2.0—95 Msaco ntuupl, cybnpoaykTel U nonydabpukarsl ntuybu. Metoabl oT6opa npob u
NoAroToBKa K MMKPOOMONOrMYeCKUM MCCNeaoBaHNAM

MOCT 8756.0—70 NpoayKTbl NULLEBLIE KOHCEPBUMPOBaHHbIE. OTOOP NP6 M NOAroTOBKA UX K UCMBITAHUIO

FOCT 9792—73 KonGacHble usgenusa U NpoAyKTbl M3 CBMHUHLI, 6apaHuHbl, rOBAAUHLI U MACA ApPYrux
BUAOB YOOMHbBIX XXMBOTHBLIX U NTUL. [paBuna npuemMku u MeTOoAbLI 0TOOpPa NpPod

MOCT 10157—79 AproH razoo6pa3sHbliii U XMAKMIA. TEXHUUYECKUE YCIOBUSA

MOCT 11125—84 Kucnota asotHas 0co00M YACTOThI. TEXHUYECKME YCIOBUSA

MOCT 12026—76 bymara cunsrpoBanbHas nabopartopHas. TexHuyeckue ycnosus

FOCT 14919—83 OnekTponnuThI, ANEKTPOMIIMTKU W XKapouHble anekTpolkadbl ObiToBble. Obwme Tex-
HUYeCcKue ycroBus

FOCT 19908—90 Turnu, Yyawum, crakaHbl, Konbbl, NPOOMPKU M HAKOHEYHMKM U3 NPO3PAYHOrO KBapLIEBOTO
ctekna. ObLme TeEXHUYECKUe yCnoBus

FOCT 20469—95 3nekTpomacopyOku ObiToBbIE. TEXHUYECKHUE YCIIOBUS

FOCT 25336—82 lNocyaa u 06opyaoBaHne naboparopHbie CTEKNSAHHbIE. TUnbl, OCHOBHLIE NapamMeTpbl
n pa3mepsbl

FOCT 26678—85 XonoaunbHWKU U MOPO3UITbHUKM ObITOBLIE AMEKTPUYECKUE KOMNPECCUOHHBIE Napame-
Tpuyeckoro psaa. ObLuue TexHU4Yeckue ycrnoBus

MOCT 29169—91 (MCO 648—77) NMocyna nabopaTopHas creknsaHHas. MNMuneTku ¢ 04HON OTMETKOMN

MOCT 29227—91 (UCO 835-1—81) MNocyaa naboparopHas CTeknsHHas. [MUneTkn rpagympoBaHHbIe.
Yactb 1. Obuwme TpeboBanusn

MOCT 31291—2005 Mannaauit adPUHUPOBAHHBIN. TeXHUYECcKue ycrnosus

MOCT 31671—2012 (EN 13805:2002) MpoaykTbl nuLLeBbIe. OnpeaeneHue crnefoBbix anemeHTos. Moa-
rotToBka Npod METOAOM MUHEpPaNU3auum Npu NOBLILLEHHOM JaBNEHUU

MpumeyaHue —Npu NONL3OBAHUN HACTOSILLMM CTaHAAPTOM LieriecoobpasHo NpoBepUTL AEACTBUE CCbITOYHBIX
CTaHAapToB B MH(POPMALMOHHON CUCTeMe OGLLEro Momnb3oBaHNA — Ha ouLMantHoM caiite defeparnbHOro areHTcTBa
Mo TEXHUYECKOMY PETYIIMPOBaHNI0 U METPONOrMK B CETU MIHTEPHET UK N0 eXEerogHoMy WHAOPMaLMOHHOMY yKa3saTternio
«HauuoHanbHble CTaHAapTbI», KOTOPLIA ONYBNUKoBaH MO COCTOSIHUIO Ha 1 siHBaps TeKyLLero rofa, U no BeiNyckam exe-
MEeCAYHOTO WH(HOPMaLMOHHOMO ykasaTens «HauuoHanbHble CTaHaapThl» 3a TEKYLMiA roa. ECnv cChiovHbIA cTaHzapT
3aMeHeH (MU3MEeHEH), To MpU NOMb30BaHNM HACTOSLLUM CTaHAAPTOM CEAYET PyKOBOACTBOBATLCA 3aMEHSAIOWMM (U3MEHEH-
HbIM) CTaHAAPTOM. ECMu CChINIOYHbINA CTaHAapT OTMEHeH Ge3 3aMeHbl, TO MOSIoXeHUe, B KOTOPOM AaHa CChinka Ha Hero,
MPUMEHSIETCS B YacTu, He 3aTparmBatoLLei 3Ty CCINKY.

3 CywHoCcTbL MeTOAa

MeToa 0CHOBaH Ha U3MEPEHUM OMTUYECKON NAOTHOCTU aTOMHOTO Napa onpeaensaemMoro anemeHTa, 06-
pasyloLLErocs B pesynbsrare SneKkTpoTepMUYECcKoil aToMU3aLmM MUHepanu3arta NpoaykTa B rpacMToBOM nNeun
aToMHO-aGCOPBLIMOHHOTO CIEKTPOMETPA.

4 TpeboBaHua 6e30nMacHOCTU

4.1 MNMpwu BbINONHEHNUMW U3MEPEHUt HeobxoauMOo cobnioaaTb TpeboBaHMA TEXHUKKM BE30NaCcHOCTM NpU pa-
6oTe ¢ xummnuyeckumu peakrusamu no MOCT 12.1.007.

4.2 MNpu paboTte C anekTpoycTaHOBKaMuM HeoBxoaumo cobnioaatb npasuna anekTpobes3onacHoCTu no
MOCT 12.1.019 u npaBuna, M3noXeHHbIE B UHCTPYKLUMAX NO 3kcnnyatauum obopyaoBaHus. 3anpeLyaercs
BKNIOYaTb B ceTb Npubopsl u pabotatb Ha HUX 6e3 3a3emneHus.

4.3 MomelyeHne nabopatopumn AOIMKHO ObiTb 060PYAOBAHO NPUTOYHO-BLITSXHONW BeHTUNsAILMen. Conu,
KMCMOTbI U OpraHM4eckue peakTuBbl ABMSOTCA TOKCUYHLIMU BewecTBaMu. Bee pabotbl ¢ HUMKM HeoGxoau-
MO NPOBOAUTL MO NpaBunam paboTbl B XumMu4eckux naboparopusx, cobniogan npasuna JIMYHON TMIUEHBI U
NpoTUBONOXAPHON 6e3onacHOCTM B cooTBeTcTBUU C Tpebosanuamu MOCT 12.1.004, u uMeTb cpeacTea no-
xapotyweHusa no NOCT 12.4.009.

4.4 Mpu akcnnyaTaumm cxarbix ra3oB cneayet cobnioaarb NpaBuna ycTpoiictea u 6e3onacHomn skcnny-
artaumu cocynos, paboralowmx noa AaBneHneM, B cootsetctann ¢ FOCT 12.2.085.
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5 Tpe6GoBaHusa k kBanudpukauum nepcoHana

5.1. K pa6oTte Ha aTOMHO-ab6COPOLMOHHOM CNEKTPOMETPE AOMYCKAIOT NepcoHan, NpoLLUELLniAi COOTBET-
CTBYIOLUMI KYPC NOATOTOBKK.

5.2. K pabote no noarotoBke nabopatopHbix NPo6 NPOAYKTOB AONYCKAOT NepcoHan, UMEeoLLUA HaBbIKK
paboTbl B XMMu4eckoii naboparopuu u npowseamii obyyeHme pabore ¢ aHanUTUMECKMMU aBTOKNaBamu (Npu
NpoBEAEHUN aBTOKNMNABHON NPOOONOATOTOBKM).

6 CpepncrBa nsmepeHuit, BcnomMmorarenbHoe 06opyanoBaHme, marepuarbol
M peakTuBbI

ATOMHO-a6CcOpPOLMOHHLIN CNEKTPOMETP C AUANa3oHOM ANWH BOMH B npeaenax ot 185 fo 950 HM ¢ anek-
TPOTEPMUYECKUM aTOMMU3ATOPOM, YKOMNMEKTOBAHHLIA namnamu nonoro katoga (JINK) Ha cBuHeL U kagMuid,
C AonycKkaeMoli OTHOCMTENbLHOM NOTPELLHOCTLIO U3MepeHuii He bonee t 5 % B Anana3oHe MacCoBbIX KOHLEH-
Tpaumni, yKOMNSIEKTOBAHHbLIA 3aNMCbIBAIOLLUM YCTPOMCTBOM C KOMMbIOTEPHLIM YNPaBMNEHMEM U aBTOMAaTUYe-
CKOI nporpamMmmor 06paboTkn AaHHbIX.

Mscopy6ka BbitoBasi no FOCT 4025 unu anekTpomsacopy6ka Geitosas no FTOCT 20469 ¢ auameTpom
OTBEPCTUI peLLeTKn 2—3 MM.

Becbl HeaBTOMaTu4veckoro aencreus no FOCT OIML R 76-1 cneynansHoro (I) knacca TOMHOCTH € npeae-
rnom aonyckaemor abConoTHON NOrpeLHOCT O4HOKPATHOrO B3BeLMBaHMA He bonee + 0,001 r.

Annapar ans MUHepanusauuu nog aasneHnemM ¢ HAbopom COCyaO0B.

XonoaunbHuK 6biToBON No MOCT 26678.

MnuTka anektpuyeckasn no NOCT 14919.

[lo3aTop MUNETOYHBIN NePeMEHHOro o6bema A403upoBaHus 0,2—1,0 cM3 ¢ OTHOCHTENLHON NOTPEeLLHO-
CTblO A03upoBaHus = 1 %.

Konbbl mepHble 2-50-2, 2-100-2, 2-1000-2 no FOCT 1770.

LUunnunapsl mepHoble 1-250-1, 1-500-1 no MOCT 1770.

MUNeTk1 rpagynpoBaHHble BMECTUMOCTLIO 5 cM® no FOCT 29227 n FTOCT 29169.

CrakaHbl B-1-100 no TOCT 25336.

Mpo6upku M-1-20-0,2 XC no MOCT 1770.

CTtakaHbl BH-50 no MOCT 19908.

BaHsa ynbTpa3BykoBasi MOLLHOCTbIO HE Huxke 500 Br.

Bymara cunsrpoBansHas naboparopHas no FOCT 12026.

EMKOCTb CTEKNAHHAA UNM NONMMEPHAs C NIOTHO 3aKPbIBAIOLLEACA KPbILLKON.

Boga auctunnuposanHasa no FOCT 6709.

AproH rasoofpasHbinn no MOCT 10157.

Mannagwit adpunHupoBaHHbIi, Mapku MNaAl — O B nopowwke no MOCT 31291 unu pacteop nannagua s
15 %-HOi1 a30THOWM KUCMOTE C KOHUEHTpaLmein metanna 10 r/am3 (pacTBOp HATPaTa nannaaus).

locynapcTBeHHble cTaHaapTHble o6pasubl (MCO) cocraBa BOAHLIX PAcTBOPOB MOHOB CBUHUA (CO
7877—2000) n kagmus (TCO 7874—2000) ¢ MaccoBoii kKOHUEHTpaumen mMetannos 1,00 /am3 u ¢ oTHocu-
TEIbHOW NOrPeLUHOCTbIO aTTECTOBAHHOTO 3Ha4YeHus He Gonee + 1 %.

Kucnora asotHas no MOCT 11125, oc. u.

Jonyckaercs ucnonb30BaHWe Apyrux CPeacTs U3MEpPEHUIn C METPONOrM4eCKUMK XapaKTepuctukamm
BCNOMOrarTensHoro 060pyA0BaHNUsA C TEXHUYECKMMU XapakTePUCTUKaMK, a TakoKke Marepuanos u peakTMsoB No
Ka4yeCTBY He Xy)Xe yKa3aHHbIX B HAaCTOALLEM CTaHAapTe.

7 OT60p 1 NnoaroToBkKa NpPoo6

7.1 O160p Npo6 — no MOCT 9792, FOCT 7269, MOCT 7702.2.0, FOCT 8756.0

7.2 O6beanHEHHY0 Npoby UamenbYaloT, ABaXxabl Nponyckas yepes Msacopyoky, U TLATENbHO nepemMe-
LUMBAIOT.

7.3 U3 oBGbegmnHeHHo npodbl roToBAT natoparopHyio npo6y. MoaroToBneHHyo nabopatopHyio npody
MOMELLAIOT B CTEKMSIHHYIO MM NONUMEPHYIO eMKOCTb BMECTUMOCTbIO 200—400 cM3 1 3aKPLIBAIOT KPBILLKOIA.

JTaGopaTopHyio NnpoBy XpaHAT B XonoaunsHuUKe npu Temnepatype (4 £ 2) °C He bonee 5 cyT.
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8 NMoarotoBKa K U3MepPeHUro

8.1 NMoaroToBka naéopaTopHoil nocyabl

Bca ncnonb3yemas nocyga nogsepraerca MOMKE Crneumanu3npoBaHHbIMM MOIOLWMMKU CpeacTBamu (Co-
AepxammMn MUHUMAanbHOE KONMYECTBO METANIOB).

CTeKNAHHYIO U NONUMEPHYI0 NOCYAY HENOCPEACTBEHHO Nepes UCMoSb30BaHMEM HECKONbKO pa3 onona-
CKVMBAIOT AUCTUMNMMPOBAHHON BOAOM.

[ns npurotToBneHMA pacTBOPOB aHanu3upyemow npobbl NPOAYKTa, rPagyupPOBOYHbIX U APYTUX PacTBO-
POB, MCNOMb3YyEMbIX MPU NPOBEAEHUN U3MEPEHUI, MPUMEHSIOT NOCYAY AN NabopaTopHOro aHanm3a u3 OgHou
W TOW XXe napTuu.

8.2 MpuroroBneHue pacTBopoB

8.2.1 cxoaHble pacTBOPbI MOHOB CBMHLIA U KAAMUA

McxogHeIMU pacTBOpamMun MOHOB CBUHLIA M KaAMUSA SABNAKOTCA rOCYLapCTBEHHbIE CTAaHAAPTHbLIE 00pa3ubl
(FCO) cocTaBa BOAHLIX PaCTBOPOB CBUHLIA M KAAMUS MacCOBOIt KOHLEeHTpauuu 1,0 r/ams.

8.2.2 MMpuroToBneHne pacTeopa a3OTHOW KWCIOTbl MOMAPHOW KOHueHTpauun c(HNO;) =
=1,0 monb/am? (dpoHoBLII pacTBOP)

B MepHyto konby BMecTuMoCTbI0 1000 cm3 BHOCAT 400—500 cMS ANCTUNNMPOBAHHOI BOALI, 3aTEM [10-
6aBnsoT 167 cM3 KOHLEHTPUPOBAHHOI a30THOM KMCNOTHI (MNOTHOCTLIO 1,39 r/cM3), L0BOAST 06BLEM A0 METKU
AUCTUNNIMPOBAHHON BOAOW U NEpPeMeLInBaloT.

PacTBop MCNonb3yloT AnA YCTAHOBNEHUSI HYNIEBOTO 3HaYeHus abcopbummn u NpUroTOBMNEHUA rpagympo-
BOYHbIX PACTBOPOB.

PacTBop xpaHAT npu KOMHATHON TemnepaType He 6onee 3 mec.

8.2.3 NpuroTtoBneHue pacTBOPOB MOAN(PUKATOPOB MaTpULbI

8.2.3.1 MNpurotoeneHune 1 %-Horo pacreopa nannagus

1 r acpcbuHupoBaHHOro nannagua NoOMeLLaT B TEPMOCTOMKUA XUMUYECKUA CTakaH BMECTUMOCTbIO
50 cm3, 006aBnSAIOT 5 CM3 KOHLEEHTPUPOBAHHOI a30THOI KUCNOTHLI M HATPEBAIOT HAa ANEKTPONMUTKE A0 NONHOTO
pacTBopeHust nannagus. Mocne oxna)aeHusa pacTeop MUNLTPYIOT Yepes PUNLTP B MEPHYIO KOnby BMeCTU-
MocTbio 100 cm3, 0BOAST 06bEM 40 METKM AUCTUNNUPOBAHHOI BOAON U NepeMeLLMBaloT. PacTBop XpaHsT B
TeyeHue roaa npu Temneparype ot 2 °C ao 10 °C.

8.2.3.2 Mpurotosnexue 0,1 %-HOro pacteopa nannagus (pabo4uii pacteop)

Pa6ouwii pacTeop nannaaueBoro Moaudukaropa roToBat TO4HLIM pa3seaeHneM, nyTem pasbasneHus B
MepHoii konbe o6bemom 50 cm3 — 5 cm3 1 %-Horo pacTBopa nannaaus, A0BOAS 0 METKU PACTBOPOM a30T-
HOIi KUCTIOTbl MOMNSIPHOM KOHLIEHTpaLmeii 1,0 Monb/am3.

Hdonyckaercs rotoBuTh pabounii pacTBOp HUTpaTa nannagusa pa3baBneHnem UCXOAQHOro pacTBOpa Hu-
Tpara nannaams koHuenTpauuu 10 r/am3 B 10 pas.

Cpok xpaHeHusi pactBopa He 6onee 3 mec npu Temneparype ot 2 °C go 10 °C.

8.2.4 NpuroroBneHue rpagyMpoBOYHbIX PACTBOPOB

[nsa onpeaensieMbiX ANIEMEHTOB rOTOBAT 3—5 rpagyupoBOYHbLIX PACTBOPOB TOYHLIM pasBefeHUem uc-
XOAHbIX pACTBOPOB MOHOB CBMHLA U kaamus (FCO), Npu 3TOM MaccoBbl€ KOHLIEHTPaLUW rpaayupoBOYHbLIX pac-
TBOPOB AO0JDKHbI HAXOAUTLCS B AManasoHe NUHENHON 3aBUCMMOCTU abcopOLmmn OT KOHLEHTpaUnu anemeHTa
ANA AaHHOTO CNekTpoMeTpa.

B mMepHbIX konbax BMecTuMocTbio 100 cm3 pasbasneHnem CO pacTBOPOM a30THOM KUCAOTbI MOSIAPHOI
KOHUEeHTpaumm 1,0 Monb/am3 FOTOBAIT NPOMEXKYTO4HbIE FPaAyUPOBOYHLIE PACTBOPLI CBMHLA U KAAMUSA MACCO-
BOW KOHLIEHTpaLmu 1000 mkr/am3 (ot6mpator 0,1 cm3 FCO MeTanna MMNETOYHbIM 103aTOPOM U KOSIMYECTBEHHO
NEepPeHOCAT B MEPHYIO KONy BMECTUMOCTLIO 100 cM3, 3aTeM A0BOAAT 10 METKM pacTBOPOM a30THOW KUCNOTbI
MOMAIPHON KOHLEHTpauwu 1,0 Monb/am3).

M3 NpOMEXyTOUHOro pacTBopa KagMusl FOTOBAT BTOPON NPOMEXYTOUHbIN PacTBOP (ABNAIOLMIACA BEpPX-
Hell TOUKO# rpayMpPOBOYHOI KPUBOI). B MepHyio konBy o6bemom 100 cm3 konnuecTeeHHo nepexocat 1,0 cm3
nepBoro NPOMEXYTOMHOTO pacTBopa U AOBOAAT 00beM A0 METKM PacTBOPOM a30THOW KWCNOTbI MOJSSIPHOW
koHLeHTpaumu 1,0 monb/am3. MonyyeHHbIit pacTBop kagmus cogepxmt 10,0 MKr/amS,

M3 BTOPOro NPOMEXYTOYHOIO pacTBOpa rOTOBAT CPEAHIOI0 W HWKHIOK TOYKW rpagympoBOYHON KPUBON,
cofepxalLme Kagmui B KOHUEHTpauum 5,0 1 2,0 MKr/gM3 COOTBETCTBEHHO.

N3 NpoMEXYTOYHOrO pacTBopa CBUHLA FOTOBAT TPU rPagyMpOBOYHbIX PACTBOPA MacCOBOW KOHLIEHTpa-
uumn 100 mkr/am3, 50,0 mkr/am® n 20,0 mkr/am3.

4
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pagynpoBOYHLIE PACTBOPLI FOTOBAT B IeHb NMPOBEAEHNUS N3MEPEHUN.

[unanasoHbl KOHUEHTPALMi1 ONpeaenseMbIX SNEMEHTOB, B KOTOPbIX FPaayWpOBOYHbIE KPUBbLIE UMEIOT Nn-
HENHYIO0 3aBUCMMOCTb, COCTaBMAIOT:

ans kagmusi — ot 0,2 Ao 10,0 mkr/amS;

Ans cBuHUa — o1 20,0 ao 100,0 mkr/am3.

B rpayMpoBOYHbIE PACTBOPLI MOHOB CBMHLA U kaamMusi BHocsT no 0,05 om® 0,1 %-Horo pacteopa nan-
naaus (mogudukartopa).

8.3 MoaroroBka naéoparopHO NPOObI K U3MEPEHUI

MoaroToBKy M MuUHepanusauuto nabopaTopHoii npobbl noa AaeneHuem nposoaat no MOCT 31671.

OxnaxaeHHbI cocya ¢ MMHEepanM3aTom noMeLlatoT B BbITSHXKHONM Lkadd (4ns NnpeaoTBpaLUeHUst KOHTa-
MUHaUUKU COCYA MPUKPLIBAKOT (DUNLTPOBAmNbHOW Oymaroi) 1 BbIAEPXKMBAIOT NMPUKPbLITbIM HE MeHee 12 u. 3a-
TeM MUHepannu3aT NnepenuBaioT B NPoBUpKy BMEcTUMOCTLIO 20 cM3 1 AerasupyioT Ha ynsTpasBykoBoi 6aHe B
TeyeHne 5 MuH. [lerasaupoBaHHbIii MUHEpanu3ar pa3baBnsaioT BOAOW A0 HYXHOro oobema (B 3aBUCUMOCTM OT
npeanonaraemMoro Konu4yecTsa aneMeHTa B npobe), cobnogas ycnoeue: B MUHepanu3aare, pa3tasneHHoM A0
o6bema 20 oM’ AUCTUINMPOBAHHOM BOAON, AOMMKHA COAEPKATLCA a30THAs KUCIOTa B COOTHOLIEHUM He Bonee
1:5 ot nepBoHavanbLHOro ee obbema, 400ABNEHHOTO K aHanM3npyemon npobe nepea MMHepanu3aumen.

Mony4eHHbIli pacTBOp aHanuampyemoi npobbl CHOBA AErasupyloT Ha ynbTPa3ByKoBOW BaHe C Lenbio
YMEHbLLUEHUSA BNMSHUA OKMCIOB a30Ta Ha pe3ynsrat uamepeHuii. LiBeT pacrsopa aHanu3upyemou npo6el fon-
>XEH BbITb OT BECLBETHOIO A0 CBETO-XEeSITOoro.

Pacteop muHepanuaaTa pas3BogsaT Takum 06pasom, YToObl OxMaaemas KOHLUEHTPaLUA SnemMeHTa B pac-
TBOpE Haxoaunach B 00nacTu rpagympoBOYHOro rpadumka.

OnHOBPEMEHHO roTOBAT X0nocTyio Nnpoby no MOCT 31671, noeTopsisAi BCe onepauum, Ho 6e3 nobaBneHus
aHanu3upyemon npoobsl.

8.4 HacTpoiika cnekTtpomerpa

BkntoyaloT u HacTpauBaloT CNEKTPOMETP COFFIaCHO TEXHUYECKOMY OMMCAHWIO U MHCTPYKUMKU NO 3KCNsy-
arauun. OCHOBHbIE MHCTPYMEHTanbHbIe NapameTpbl NPW OnpeaeneHMn CBUHUA U KagMua NpuBeAeHbl B Ta-
Gnnue 1.

Ta6nuya 1 — OnTuMarnbHble annapaTypHble NapaMeTphbl CnekTpoMeTpa

N Tok NNK, mA
OnpegenseMbili anemMeHT [nuHa BOsHbI, HM (PeKoMeHzayeMbiii)
CsuHel, 283,31 217,0 50
Kagmuit 228,81 326,1 40

BbIGOp pe30HaHCHOW NMUHKUU (ANMHBI BOSHLI) NMPU U3MEpPEHUNAX abcopbuum onpeaensieMbix aNeMEHTOB
3aBUCUT OT TEXHUMECKUX XaPaKTEPUCTUK NaMIbl U cnekTpomeTpa. OH NPOBOAMTCS B CIELUANbHOM Cepumn 3KC-
NEPUMEHTOB MO KPUTEPUIO GOJILLLETO OTHOLLIEHUSI CUTHAT/LLYM U MO MEHbLLEW BENUUMHE Apenda HyNA U vys-
CTBMTENLHOCTH.

9 NpoBeaeHne nsmepeHUn

Mepen npoeeaeHUeM U3MEPEHUI CEpUM aHaNU3UpyeMbix Npob NPoOBOAAT rpagyupoBKy npubopa.

paayvpoBOYHbIE PACTBOPbI MU PAaCTBOPbLI AHANU3UPYEMON NPOObI aHANU3UPYIOT B COOTBETCTBUM C UH-
CTpyKUueli No SKkcnnyaTaumMu cnekTpomeTpa.

KomneHcupylor ¢oHOBbIN curHan npubopa no pactBopy a3OTHOW KUCNOTbl MOMAPHON KOHUEHTpauuu
1,0 monb/am® ¢ pobaenexnem B Hero 0,05 cm3 0,1 %-HOro pacTBopa nannaaus (Mogudukaropa) Ha konby
BMECTUMOCTbIO 50 cm3. [ina rpaayupoBku Nnpubopa NPOBOAST ABYKPATHbIE U3MepeHUst abcopBLmm rpagyupo-
BOYHbIX PACTBOPOB PA3NUYHbIX KOHLIEHTPALUH.

AHanusupyembie npoObl BHOCAT B dNEKTPOTEPMUYECKUIA aTOMU3ATOP C NOMOLLBIO aBTOCEMNNnepa (nNpu
Hanu4yuu ero B KOMMekTauum npubopa) unu Bpy4Hylo C NOMOLLLIO Ao3aTtopa. Mpu ucnonb3oBaHWM aBTOCEM-
nnepa moauduKaTop BHOCAT B 9NEKTPOTE PMUYECKMIA aTOMU3ATOP BMECTE C afnuMKBOTOW aHanuM3upyemomn npo-
6bl B Konnuectse 0,02 cm3.
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N3mepstor abcopbumio pactBopa aHanuaupyemol npobbl. Ecnu ee 3HavyeHue BbIXOAMT 3a rpaHuUbl
rpagympoBkn npubopa, pacTBOp aHanmampyemou npobbl pa3tasBnsaioT (POHOBLIM PaCTBOPOM WU NMPOBOAAT No-
BTOpPHOE u3amepeHue. Npu usMepeHnsix 6ONbLIOTO YMCna cepuil aHanusnpyembix NPod nepuoanyecku npo-
BEPAIOT CTabunbHOCTL abcopbumm coHoBOro pacreopa (cM. 8.2.2). Hanpumep, usmepsaior Yyepes kaxablie 20
M3MEepEeHuin rpaJyupoOBOYHBIA PacTBOP C KOHLEHTpAaUMei, HaX0AALWENCA B cepeanHe rpaayupoBOYHOro auna-
nasoHa. Ecnu abcopbuus rpagyMpoBOYHOIO pacTBOpa Nocne cepumn U3MepeHuin He NpeBbiLLaeT CTaHAAPTHOMO
cpeaHekBaaparuydeckoro otknoHeHusi (CKO) 6onee 3 %, TO rpagyMpoOBOYHYIO KPUBYIO MPU3HAIOT CTAOUNBHOMN.
Mpu OTKNOHEHUU OT 3TOTO 3HAYEHMSI NPOBOAAT KaNUMOPOBKY CNEKTPOMETPA 3aHOBO.

OpHOBpEMEHHO, NPOBOAAT U3MEPEHUS XONOCTOI NpoObl, BKMIOYAs BCE CTaAUM, C UCMONb30BaHUEM pe-
aKTUBOB, NPUMEHSIBLLMXCS B JAHHOW CEPUU N3MEPEHU.

CneKkTpoOMETPUYECKOE U3MEPEHUE rPafyUPOBOYHLIX PACTBOPOB NPOBOAAT NEepea Kaxaow Cepuen us-
MEepEHUn.

10 Obpaborka pe3ynLTraTtoB

10.1 Mpu Hanuuuu B NpubOpe KOMMNbIOTEPHOW CUCTEMbI pacdeTa KOHLIEHTpaLuu no BenuunHe abcopob-
LUK MCNONb3YIOT PEKOMEHAOBAHHBbIE B TEXHUYECKOW WHCTPYKLUM NpUbOopa KOMMNbIOTEPHbIE NPOrpaMMbl.

10.2 Mo rpaayMpoBOYHOMY rpaduKy HaxXoAAT 3HAaYEeHMEe MaCCOBOW KOHLEHTpaLMU U3MEPSEMOrO ane-
MEHTa B pacTBOPE aHanNM3npyemol npobbl, COOTBETCTBYIOLLIEE U3MEPEHHON BennuuHe abcopbummn pacteopa
aHanuaupyemoi npoosbl.

10.3 CoaepxaHue onpeaenseMoro anemMeHTa B aHanmampyemon npobe X, Mr/kr, paccUuTbIBaIOT No ¢hop-
Myne

(a;—ag). V.K.1000

X= : M
m

rie a, — KOHLUEHTpauus dnemMeHTa B aHanusnpyemoi npote, mr/am3;
8y — KOHLIEHTpaUusi 3nemMeHTa B X0nocton npobe, mr/am3;
V — ucxoaHbiit 06beM pacTBOpa MUHEpPANU3aTa, ams;

K — koadhdpuumeHT pasbasneHus, yunTbiBaloWwuii pa3baBneHue B Cryyae BbICOKOW KOHUEHTpauuu
3MeMeHTa B U3MepsieMOM pacTBOPE;

1000 — koadhhuUMEHT nepecyeTa, I Ha Kr;
m — macca nabopartopHoin npooe.l, r.

3a OKOH4YaTEemMbHbIN Pe3ynbTaT NPUHUMAIOT CpeaHeapuMETNYECKOe 3Ha4YeHe pesynkTaToB JByX na-
pannenbHbIX U3MEPEHWUIA, OKPYINEHHOE A0 BTOPOro AECATUYMHOIO 3HakKa.

10.4 KoHUeHTpaumio onpeaensaemMbix aN1IEMEHTOB B PaCTBOPE PacCUYUTLIBAKOT aBTOMATUYECKM B Crniyyae,
ecnu cpegHee 3HayeHue abcopbunm He NPEeBLILLAET BEPXHEN rpaHuLbl AnanasoHa rpagympoBku. B cniyyae
NpeBbILLEeHNs BEPXHEN rpaHuLbl AuanasoHa rpagyMpoBKku NPOUM3BOAUTCA aBToMaTU4eckoe pasbaBneHune ns-
MepSAEeMOro pacTsopa aBToCamniepomM unu onepatopoM. KoadduumeHt pasbaeneHus BbiGUpaeTcs Takum
o6pasom, 4ToObl KOHUEHTPAUMA 3neMeHTa B pa3baBneHHOM pacTBOPE Haxoaunacb NPUMEPHO B CepeauHe
AuanasoHa rpagyvupoBKM.

KoadbhuumeHT pasbasneHus K nusmepsemoro pactsopa onpeaensor no popmyne

ny,

I g

rae V,;— 06beMm arnuKkBOTbl, B3SITON ANs i~ro pa3GasneHus, cm>;
V,; — o0bem pasbasreHHOro pacTeopa ans i-ro pasbasnexus, oms;

pi
n — KONW4ecTBO pasbaBneHuii.
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11 MeTpornormyeckue xapakrepucTtuku

MeTponornyeckue xapakrepuctuky MetToga npu AoBepuUTensHON BeposaTHocTn P = 0,95 npuseaeHsl B
Tabnuue 2.

Tabnuuya 2
MokazaTenu TO4HOCTM
HauwerosaHue [unanasoH nsmepsaembix
onpeaensemoro KOHLIEHTDA Mﬁp /KT Mparuupl Mpegen Mpegen
nokasarens HeHTpaLmi, OTHOCUTENBHOW NOBTOPSAEMOCTH BOCMPOM3BOAMMOCTH
norpeLuHocTH + 3, % (cxoAnUMOCTH) 1, Mr/KF R, ™mr /kr
OT 0,001 50 0,1 BKIOY. 20 0,10x," 0,25x.."
P cp
CauHey " -
Cs. 0,1 o 10,0 BKItoM. 15 0,’10xcp O,25ch
5 OT 0,001 g0 0,1 BKIItOY. 25 0,15xcp* o,3oxcp“
Kagmuia " —
Cs. 0,1 o 10,0 BKItoM. 17 0,’10xcp 0,30Xcp
.ch — cpeAHeapudMeTNYECKOE 3Ha4eHNe Pe3ynbTaToB ABYX NapannenbHblX U3MepeHnia, Mr/kr,
")/(cp — cpefHeapudMeTUYecKoe 3Ha4YeHne pe3ynsTaToB ABYX U3MEPEHWA, BEINONHEHHbLIX B pa3HbIX NabopaTto-
pusaX, Mr/Kr.

PacxoxaeHue mexay pesynsratamu AByX napannenbHbIX U3MEPEHUiA, BbIMOMHEHHbIX OAHUM Oneparo-
pOM MpPU U3MEPEHUU OLHOW U TOI e aHanu3upyemMori Npobbl C UCMONb30BaHUEM OAHUX U TEX XKE CPEACTB U3-
MEPEHUI U peakTUBOB, He AOMXHO NPeBbIWAaTh Npeaena NnoBToOPAEMOCTH (CXOAUMOCTH) r, 3HAYEHUS KOTOPOTo
npuBedeHbl B Tabnuue 2.

YcnoBus NpuemMneMocTi pesynsTatoB M3MEPEHUM, MONYyYEHHbIX B YCIOBUSIX NOBTOPAEMOCTH, NpU A0-
BEPUTENbHOW BEPOATHOCTU P = 0,95, 1OMKHbI YAOBINETBOPATbL YCNOBUIO:

by = xgl <, 3

€ Xy U X, — pesynsrarhbl ABYX NapannernbHbIX N3MepeHui, Mr/kr,
r — npeaen noBTopsieMOCTHN, MI/KT.

PacxoxaeHne Mexay pesynsrataMmu AByX U3MEPEHUI, BbINONHEHHBIX B [IBYX pa3Hbix naboparopusx, He
ZOIDKHO MPEBbILLIATL NPeAerna BOCNPOU3BOAMMOCTU R, 3Ha4EHUS KOTOPOro NpuBeAEHbI B Tabnuue 2.

Ycnoeusi n(pUeMneMoCTH pe3ynbTaTtoB U3MEPEHUI, NONYYEHHbIX B YCIOBUSIX BOCMPOU3BOAUMOCTH, NMpU
[OBepUTENbLHOW BEPOATHOCTU P = 0,95, A0MKHbI YA0BNETBOPATL YCNOBUIO:

X;—X5| SR, 4)

rae X, u X, — pesynsrarbl IByX U3MEPEHUH, BLINOSTHEHHBIX B Pa3HbIX nabopatopusix, Mr/Kr;
R — npepen BOCNPOM3BOAUMOCTH, MI/KT.

IpaHuLbl OTHOCUTENBHON NOrPELLUHOCTU, HAXOAALMECA C AOBEPUTENbLHOW BEPOATHOCTLIO P = 0,95, npu
co6nioaeHnn yCnoBUil HACTOSILLIETO CTAHAAPTA, HE AOMKHbI NPEBLILLATL 3HAYEHWIA, NPUBEAEHHbIX B Tabnuue 2.

12 KOHTPOJIb TOYHOCTU Pe3ynbTaToB U3SMEePEeHUNn

12.1 Mpoueaypy KOHTponsA cTabunbHOCTM NoKasaTenen KayecTsa pesynbratoB U3MepeHun (NOBTOpS-
€MOCTH, NPOMEXKYTOUYHON NPELU3UOHHOCTU UNKU NOTPELUHOCTU) NPOBOAAT B COOTBETCTBUM C NOPSAAKOM, yCTa-
HOBMNEHHbLIM B naboparopuu, B COOTBETCTBUU C NYHKTOM 6.2 TOCT UCO 5725-6.

12.2 MpoBepKy NpMeMneMocTu pe3ynsTatoB U3MEPEHUN, NONyYEHHbIX B YCOBUAX NOBTOPSEMOCTH (CXO-
AUMOCTH), OCYLLIECTBNSIOT B COOTBETCTBUM C TpeboBaHusimm FOCT UCO 5725-6. PacxoxaeHue mexay pesynb-
Taramm U3mMepeHui He AOIMKHO NPEBLILLATL Npeaena NnoBTopsaeMocTu (r). 3HaueHus r npuseaeHsl B Tabnuue 2.

7
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12.3 MpoBepKy NPUEMMEMOCTU PE3YNLTAaTOB M3MEPEHUIN, NONYYEHHbIX B YCIOBUAX BOCMPOU3BOAUMO-
CTH, NPOBOAAT C y4eToM TpeboBaHuin MOCT NCO 5725-6. PacxoxaeHne mexay pesynbtatamu M3mMepeHun,
nony4YeHHbIMU ABYyMS nabopaTopusiMu, He LOSHKHO NPeBbILLAaTh Npeaena Bocnpou3soaumocTtu (R). 3HaveHus
R npuseaeHbl B Tabnuue 2.
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