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roCT 28353.2—2017

Mpeancnoeue

Llenn, oCHOBHEIE NMPUHLUNEI M OCHOBHOW MOPSAOK NpoBefAeHWUs paboT No MeXrocyaapCTBEHHOW CTaH-
haptusaumm yctaHoeneHsl B FOCT 1.0—2015 «MexrocynapcreeHHasa cuctema craHgaptusauum. OCHOBHbIE
nonoxenunsa» u FOCT 1.2—2015 «MexrocynapcTeeHHas cucteMa ctaHgaptudayuu. CtaHgapTsl Mexrocygap-
CTBEHHbIE, MpaBuIia U PeKOMeHAaUnmn No MeXrocyaapcTBeHHOW cTaHaapTuaaumn. Nopsagok paspaboTku, npu-
HATUSA, 0OHOBNEHUSA N OTMEHbI»

CeeneHus o cTaHgapTe

1 MOOrOTOBNEH MexrocynapcTBeHHbIM TEXHMYECKMM KOMWUTETOM Mo cTaHgapTusauum MTK 304
«BbnaropogHble MeTannbl, CANaBbl U NPOMbILUMNEHHbIE HOBENMUPHbLIE N30enUa M3 HUX», OTKPbLITEIM akunoHep-
HbiM obuectBom «MprupeameTy, [OCyOapCTBEHHbIM Hay4YHbIM LEeHTPOM — [OCyQapCTBEHHbIA Hay4HO-UC-
cnefoBaTenbCKUA M NPOEKTHBIA MHCTUTYT PeAKOMeTannmMyeckon npoMbluneHHocTn «upegmMeT», OTKPbLITHIM
aKuUMoHepHbIM 0bLLecTBOM «KpacHosApckui 3aBo LBETHLIX MeTannoe uMenun B.H. N'ynuaosa», AKUMOHEPHBIM
ob6LecTBoM «EkaTepuHbyprckmin 3aBo No obpaboTke LIBETHLIX METannoe»

2 BHECEH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY PeryfiMpoBaHUio M MeTPOorim

3 NMPUHAT MexrocynapcTBeHHbIM COBETOM MO CTaHAapTM3auWu, MeTponorum 1 ceptudukauumn (npo-
Tokon oT 25 ceHTabpa 2017 r. Ne 103-11)

3a NMPUHATKE Nporonocoeann:

KpaTkoe HaumeHoBaHWe CTpaHbl Kog ctpaHbl no MK CokpalweHHoe HaMMeHoBaHWe HaUMOHANbLHOro opraHa
no MK (MCO 3166) 004—97 (MCO 3166) 004—97 no cTaHAapTU3auum
ApmeHns AM MwuHakoHoMuKkk Pecny®nvkn ApmeHns
Benapycb BY lNocctanpapt Pecnybnunkv Benapycb
Kupruasusa KG KelpreiactaHgapt
Poccus RU PocctaHgapt
YabekucTaH uz Yactangapt

4 TMpukasom PefepanbHOrO areHTCTBa N0 TEXHUYECKOMY PErynvMpoBaHui0 U MeTPonornm ot 28 aerycTa
2018 r. Ne 529-cT mexrocygapcTBeHHbIW cTaHgapt MOCT 28353.2—2017 BBefeH B AeACTBME B Ka4ecTBe Ha-
uMoHanbHoro craHgapTa Poccuinckon ®egepaumm ¢ 1 doespans 2019 r.

5 HactodAwwi cTaHgapT NOAroToBNeH Ha ocHose npumeHeHnsa NOCT P 56306—2014*

6 B3AMEH MOCT 28353.2—89

MHbopmayusi 06 usMeHeHusix K HacmoswemMy cmaH0apmy nybnukyemcs 8 exe200HOM UHOPMaUUOH-
HOM ykazamerne «HayuoHanbHble cmaHdapmel», 8 MeKcm U3MeHeHUl U Nonpasok — 8 eXeMeCcsIYHOM UH-
hopmayUoHHOM yKkazamene «HayuoHansHble cmaHdapmely. B ciydae nepecMompa (3aMeHsl) Unu ommeHs!
Hacmosuweao cmaHdapma coomaemcmayrouiee ysedomneHue Bydem orlybruKo8aHO 8 eXeMeCaYHOM UH-
copmayUuoHHOM ykasamene «HauyuoHanbHble cmaHOapmsly. Coomeememaeyrowias UHgopMayus, yeedom-
neHue U meKkcmbl pa3Meljarmecs makxe 8 UHhopMayUoHHOU cucmeMe obuwjeeo nMonb3o8aHuss — Ha oghu-
uuansHom calime @edepansHO20 a2eHMcmea o MEXHUYECKOMY peaynuposaHUro U Memposao2uu 8 cemu
YemepHem (www.gost.ru)

* MNpukasom ®efepanbHOro areHTCTBa Mo TEXHUYECKOMY perynupoBaHuio U MeTponorun ot 28 asrycta 2018 1.
Ne 529-ct HaumoHaneHeid ctaHaapt FOCT P 56306—2014 otmeHeH ¢ 1 dheBpana 2019 .

© CrangapTtuHdopm, ocdbopmnenune, 2018

B Poccuitckoin ®egepauumn HACTOAWMA CTaHOAPT He MOXET DbiTh NMOMTHOCTHIO UMW YacTUYHO BOCNPOM3-
BeOeH, TUPaXMpoBaH N pacnpocTpaHeH B KayecTBe oduumnanbHoro nagaHms 6ea paspeweHus PegepansHoro
areHTCTBa Mo TEXHUYECKOMY PErynupoBaHuI0 U METPONOrK
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Monpaeka k NOCT 28353.2—2017 Cepebpo. MeTonq aTOMHO-3MMCCUOHHOIO aHanu3a ¢ WHOYKTUBHO
CBSI3aHHOW Nna3mMon

B kakom mecTe HaneyataHo LonxHo BeITk

Mpeancnosne. Tabnuua corna- —

TypkmeHua ™ maeroccnyxba
coBaHuA « TypkMeHcTaHgapTnapb»
(MYC Ne 12 2021 1)
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Monpaeka k NOCT 28353.2—2017 Cepebpo. MeTonq aTOMHO-3MMCCUOHHOIO aHanuia ¢ MWHOYKTUBHO
CBSI3aHHOW Nna3mMon

B kakom mecTe HaneyataHo LonxHo BeITk
Mpeancnosne. Tabnuua corna- — Asepbaiiman AZ AactaHaapT
cOoBaHUA
(MYC Ne 7 2023 r)
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rOCT 28353.2—2017

M E X T O CY O APCTOBEHH B 1 C T A HAOAUPT

CEPEBPO

MeTon aTOMHO-3MUCCUOHHOIO aHanwsa c WHOYKTUBHO cBA3aHHOW NNa3Moun

Silver. Method of inductively coupled plasma atomic-emission analysis

Oarta BeegeHna — 2019—02—01

1 O6bnacTb npUuMeHeHus

HacToqawumin ctaHgapT pacnpocTpaHsaeTca Ha cepebpo ¢ Maccoror fonen cepebpa He meHee 99,5 %.

CtaHpapT ycTaHaBnuBaeT aTOMHO-3MUCCUOHHBIN C MHOYKTUBHO CBA3aHHOM NNa3Mow MeTog onpegene-
HWS MAacCOBOW J0MNWU NPUMECEN: anMOMUHKUA, BUCMYTA, Xenesa, 3010T7a, kagMusa, kobansta, KpeMHWUs, MarHus,
MapraHua, meau, MblllbsaKa, HUKENS, 0ONoBa, Nannagus, NnatuHbl, poaus, CBMHLA, CENEHAa, CypbMbl, TENNypa,
TUTaHa, XpoMa W LUHKa B cepebpe.

2 HopmaTtuBHbIE CChINKN

B HacTosiulem cTaHOapTe MCMnoNb30BaHbl HOPMATUBHBIE CCHIMKU Ha criegylolne MeXrocyaapCTBeHHbie
cTaHgapThl:

rOCT 8.010—2013") locynoapcTBeHHas cuctema obecneveHus eguHCTBa uamepeHuid. MeToamkun Bbi-
nonHeHust namepeHuin. OCHOBHbIE NMOMOXeHUs

rOCT OIML R 76-1—20112) locynapcTBeHHasn cuctema obecnedeHUss e0MHCTBA N3MepeHuin. Beckl He-
aBToMaTuyeckoro gencteus. Yacts 1. MeTponoruyeckue n TexHudeckue tpebosaHus. McneltaHus

FMOCT 123—2008 KobansT. TexHnyeckvie ycnosus

FMOCT 804—93 MarHuin nepBMYHbIA B YyLLKax. TeXHUYeCckne ycrioBus

rOCT 849—2008 Hukenb nepBMYHbIA. TEXHUYECKME YCNOBUSA

FOCT 859—2014 Megb. Mapku

FOCT 860—75 OnoBo. TexHUYecKne yCcnoBus

FOCT 1089—82 Cypbma. TexHU4Yeckne ycroBus

FOCT 1467—93 Kagmuii. TexHUYecKne yCroBusi

rMoCT 1770—74 (MCO 1042—83, NCO 4788) Mocyaa mepHaa nabopaTtopHas cTeknsiHHas. Linnungpel,
MEH3YPKK, Konbbl, Npobupku. OOLne TeXHNYeCK1e yCIToBKS

FOCT 3640—94 LiuHk. TexHnyeckne ycnoBus

FOCT 3778—98 CeuHeL. TexHn4eckue ycrnoBus

FOCT 4328—77 PeakTuBbl. HaTpusa ruapookuck. TEXHUYECKME YCNOBUSA

FOCT UCO 5725-1—20032) ToyHoCTb (MPaBUABbHOCTL U MPELN3NOHHOCTL) METOAOB W Pe3ynLTaToR Us-
mepeHuid. YacTb 1. OCHOBHbIE MONOKEeHUs U onpegeneHuns

1) B Poceuitckoit ®eaepauun aeiicteyet TOCT P 8.563—2009 «ocymapcTeeHHas cuctema obecneyeHns equH-
cTBa namepeHuil. Metoguku (MeTodbl) U3MEPEHUAY.

2) B Poccuiickol ®epepaumn gencteyet NTOCT P 53228—2008 «Beckl HeaBTOMaTudeckoro gelcteus. Yacte 1.
MeTponornyeckune n TexHudeckue TpeboeaHma. VicnbitanHnsy.

3) B Poccuiickoit Pegepaumu Hapsay ¢ BoilleykasaHHbiM geicteyet TOCT P UCO 5725-1—2002 «TouHocTb (npa-
BUIbHOCTE W NPELM3VNOHHOCTE) METOAOB W PE3yNsTaToB MaMmepeHui. Yacte 1. OCHOBHbIE NONOXEHUSA WU ONPeneneHnsy.,

W3paHue opuumransHoe
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FOCT NCO 5725-3—2003") ToyHoCTb (MPaBUABLHOCTL U NPELIM3NOHHOCTb) METOAOB U Pe3ynbTaToB 13-
MepeHuW. HacTtb 3. [pomexyToYHble NokasaTenn NpeLm3noHHOCTY CTaH4apTHOro MeToga NaMmepeHui

FOCT UCO 5725-4—20032) TouHOCTb (MPaBUIbHOCTbL M NPELU3MOHHOCTL) METOOB U Pe3ynLTaToB 13-
MepeHui. YacTb 4. OcHOBHBIE METOAI ONpefeneHns NpaBUNEHOCTM CTaHAAPTHOIO MeToga U3MepeHui

FOCT NCO 5725-6—20033) ToYHOCTb (MPaBUMBLHOCTL U MPELIM3UOHHOCTb) METOOB U Pe3ynkTaToB 13-
MepeHui. HacTb 6. Micnonb3oBaHuWe 3HA4Ye€HWA TOYHOCTW Ha NPakTUKe

rOCT 5905—2004 (MCO 10387:1994) Xpom MeTannmyecknin. TexHuyeckme TpeboBaHWA 1 YCNoBMA No-
CTaBKW

rOCT 6008—90 MapraHeL meTannuyecknii U MapraHel a3oTUPOBaHHLIA. TeXHUYeCcKUe yCnoBus

FOCT 9428—73 Peaktuebl. KpemHuia (IV) okeng. TexHUYecKne ycrnoBus

MOCT 10157—2016 AproH razoo6paszHblid U XUOKWUA. TEXHUYECKUE YCIOBUSA

FOCT 10298—79 CeneH TexHM4ecknid. TexHu4eckne ycnosus

rOCT 10928—90 BucmyT. TexHUYeckne ycnosms

FOCT 11069—2001 ANOMUHUIA NepBUYHbIA. Mapku

MOCT 11125—84 KucnoTta azoTHas ocobor YMCTOThI. TeXHUYecKue YCnoBust

FOCT 12342—2015 Poawii acdbuHUpOBaAHHEIA B NOpOLLKe. TeEXHUYECKUE YCMNOBUSA

FOCT 13610—79 »Kene3o kapboHUNbLHOE paguoTEXHUYECKOEe. TeXHUYECKUE YCMNOBUS

FOCT 14261—77 Kucnota consiHas ocoboi YNCTOTbl. TeXHWYECKME YCNOBUA

FOCT 14262—78 Kucnota cepHas ocoboi YMCcTOThl. TEXHUYECKME YCIOBUS

rOCT 17614—80 Tennyp TexXHUYeCKnin. TeXHUYeCcKne ycrnoBus

FOCT 17746—96 TutaH rybyaTblil. TEXHUYECKME YCIOBUA

FOCT 22861—93 CBu1HeL, BLICOKON YACTOThI. TeXHUYECKNE YCNOBUSA

FOCT 22864—83%) BnaropogHble meTannel 1 ux cnnaskl. O6WMe TpeboBaHUA K MeTO4aM aHanuaa

rOCT 25336—82 MNocyna n obopynoBaHve nabopaTopHble CTEKMAHHbIE. TWMbl, OCHOBHLIE NapameTpsbl
1 pasmepsbl

rOCT 28058—2015 30n0T0 B cNUTKax. TeXHUYECKUe YCroBUs

FMOCT 29227—91 (MCO 835-1—81) lNocyna nabopatopHas cTeknaAHHasA. [TMNeTKU rpagyupoBaHHLIE.
Yactb 1. Obwume TpeboraHus

FOCT 31290—2005 lNnatvHa addUHNpoBaHHAA. TeXHUYECKUE YCNOBUSA

rOCT 31291—2005 Mannaguit adyOUHUPOBAHHBIN. TEXHWYECKWE YCIOBUS

FOCT P 52361—2005 KoHTponk obbekTa aHanUTUYeckKuin. TepMUHbI U onpeaeneHus

I puMmevYyaHune — ﬂpn NonNbL30BaHMKM HACTOALWMM CTaHOaPTOM Lienecoo6pa3Ho npoBepnUTb OENCTBME CChINOY-
HbIX CTaHOapTOB B MHQ)OpMaLlVIOHHOﬂ cucteme obLlero NonbL3oBaHMsa — Ha OCbVILI.I/IaJ'IbHOM canTe CDe,u,epaanoro areHT-
CTBa NO TEXHWHECKOMY perynmpoBaHuio 1 METpONOrMn B CETHU MHTepHeT Mn1 No exerogHomy I/IHCprMaLlIdOHHOMy yKasza-
TENK «HaLl,I/IOHaJ'IbeIe CTaHOapTbl», KOTOprﬁ 0I'Iy6]'II/IKOBaH Nno COCTOSIHUKO Ha 1 AHBapA TeKylwero roga, 1 no BbiMyCKaM
eXxemMmecA4YHoro MHC‘bOpMaLlHOHHOFO yKaszartena «HauunoHankeHble CTaHOapThbl» 3a TEI(yLLIHﬁ rog. Ecnu ccuinoyHbii CTaHaapTt
3amMeHeH (MBMEHSH), TO NpK Nonb3oBaHM HACTOALWMM CTaHOapTOM cnegyeT pyKoBoACTBOBATbCA 3aMEHAOLLMM (MSMEHEH-
HbIM) CTaHOapToMm. Ecnn cculnoYvHbIn CTaHOapT 3aMeHeH Be3 3ameHbl, TO NOMoXeHue, B KOTOPOM OaHa CChlllKa Ha Hero,
NMPUMEHAETCA B 4aCTKn, HE SETPEFMBGIOUJEI;I 3Ty CCbINKY.

3 TepMuHbI 1 onpegeneHus

B HacToswem cTaHgapTe npuMeHeHbl TepmuHel no FOCT 8.010, TOCT P 52361, TOCT UCO 5725-1
n[1].

1) B Poccuiickoit defepalumm Hapady ¢ BblleykasaHHbIM AeficteyeT TOCT P MCO 5725-3—2002 «TouHOCTb (npa-
BUIBHOCTb W MPELM3NOHHOCTE) METOAOB U pe3ynbTaTtoB MaMepeHnid. YacTe 3. [pomexyTodHble nokasaTenu npeumanoH-
HOCTW CTAHAAPTHOIO METoAa U3MEPEHUA» .

2) B Poccwiickoii depepaumnm Hapaay ¢ BellleykasaHHbIM aeicteyeT TOCT P MCO 5725-4—2002 «TouHocTs (npa-
BUMBHOCTb W NPELM3NOHHOCTE) METOAOB W PE3YNLTATOR M3MepeHuid. YacTb 4. OcHOBHBIE METOAB! ONpedeneHns NpaBub-
HOCTWU CTaHA4AaPTHOIO MeTo4a U3MepeHUin».

3) B Poccwiickoin Pegepaly Hapaay ¢ BbllueykasaHHbIM aeiicTeyeT FTOCT P MCO 5725-6—2002 «TouHocTs (npa-
BUBHOCTL M NPELM3MOHHOCTL) METOAOB WM pesynsTaToB MamepeHunii. YacTb 6. Mcnonb3oBaHue 3Ha4YeHWIA TOMHOCTU Ha
npaKThKe».

4) B Poccwiickoit defepaumm Hapaay ¢ BellleykasaHHbIM aeiicteyeT TOCT P 52599—2006 «[lparoueHHsle MeTan-
nel 1 ux cnnasbel. Obwwue TpeboBaHua K MeTOAaM aHanuaar.

2
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4 CywHoCTb MeToAa

MeTog aHanusa ocHOBRaH Ha BOSGy)K,EI,eHVIVI daTOMOB B MHOYKTUBHO CBA3aHHOW Nnasme u MamMmepeHnn nH-
TEHCUBHOCTU aHaNUTUYECKOM NTIUHUK onpegenaeMoro anemMeHTa-npMMmecu (,uanee . SJ'IEMEHTB) npwn pacnbl-
NEeHWN NpeaBapuUTenbLHO NepeBegeHHOoN B pacTBOp Hp06bl B niaamy. CBSs13b MHTEHCUMBHOCTU NMMHWK C KOHLEH-
TpauMen anemeHTa B pacTeope YCTaHaBnMMBaT C NOMOLLLHO FDB,EI,YMDOBOL{HOI?I XapaKTepMUCcTUKA.

MeTon nossongeT onpeaensTe MaccoBbie JOMKW 3NeMEHTOB B JMana3oHax, NpuBeaeHHbIX B TaGJ'II/!LI.e 1.

Tabnuua 1— [uanasoHbl onpegeneHs MaccoBbIX J0MNeR aNemMeHToB
B npoueHTax

Onpegensiemsin Lunana3soH M3MEpeHns Onpepensemslia [OnanazoH naMepeHms
aneMeHT MacCoBOW aonu aneMeHT MaccoBoW Oonu

ANOMUHUIA OT10,00010 go 0,050 Bkntou. Onoeo Ot 0,00050 go 0,050 Bxntoy.
BucmyT Ot 0,00010 go 0,050 Bkntou. Mannaguin OT1 0,00010 go 0,050 Bxmtoy.
Keneso Ot 0,00010 go 0,050 skntou. [MnatuHa OT1 0,00010 go 0,050 Bxntou.
3onoTo O71 0,00010 go 0,050 Bkntoy. Poguin O7 0,00020 go 0,050 Bkntou.
Kagmui OT1 0,00010 go 0,050 Bkntou. CeuHel, OT1 0,00010 go 0,050 Bxmtou.
Kobanet O7 0,00020 po 0,050 Bkntoy. CeneH OT 0,00050 go 0,050 Bkntou.
KpemHwin OT 0,00050 go 0,050 Bkntou. Cypbema Ot 0,00050 go 0,050 Bxntoy.
MarHui 07 0,00050 go 0,050 Bkntoy. Tennyp Ot 0,00010 go 0,050 BkntOY.
MapraHey, OT10,00010 go 0,050 Bkntou. TutaHn Ot 0,00010 go 0,050 Bxritoy.
Meab OT10,00010 go 0,050 skntou. Xpom OT1 0,00010 go 0,050 exntoy.
MbILbSAK Ot 0,00050 go 0,050 skntou. LinHK OT1 0,00010 go 0,050 Bxrtou.
Hukenb OT10,00010 go 0,050 Bkntou.

5 ToyHOCTb (NPaBUNILHOCTL U NPELN3NOHHOCTL) MeToaa

5.1 NokasaTenu TOMHOCTU MeToAa

[NokasaTenu TOMHOCTK METOAA: rPaHuLbl MHTepBana £ A, B KOTOPOM C BeposATHOCTLH P = 0,95 HaxoguTcs
abcontoTHas NOrpelwHoCTb pe3ynbratoB aHali3a, CTaHO4apPTHbIE OTKIIOHEHWA MOBTOPAEMOCTH Sr, cTaHgapT-
Hbl€ OTKNOHEHUA npomemyTquoﬂ nPeUyn3noHHOCTH SI(TO)’ CTaHOapTHbIEe OTKNMOHEHWA BOCMPOW3BOAMMOCTHA
SR’ 3Ha4YeHuUd npegena NoOBTOpAeMOCTHU r, Nnpeaena I'IpOME)KyTO‘-IHDVI npeyn3noHHOCTHU RI(TO) 1 npegena BocC-
NpPOM3BOAMMOCTM R — B 3@aBMCMMOCTKW OT MacCcOBOW 40NM ONpenenaemMoro aneMeHTa npMBegeHbl B Tabnuue 2.

Tabnuua 2— lNokasatenu To4HOCTU MeToda (P = 0,95)
B npoueHTax

GostExpert.ru
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YpoBeHb CraHpapTHoe %TTi:iiZE%e CraHgapTHoe FpaHmubI MNpenen npo-
bl Ercks i OTKMNOHEeHne NPOMENKYTOY- OTKINOHEHNe aHtepharia Mpepen MEXKYTOYHOM MpehEs tie.
nonen onpe- POMEDKY abCconTHOM noeropse- Y npon3soamn-
nosTopsie- HOW Npeuw- BOCNPOU3BO- npeumns3noH-
Aensaemsix norpetuHo- MOCTW, I MocTu, R
SosE MOCTU, S, 3UOHHOCTH, AUMOCTH, Sp EENE HOCTW, R,(TO)
Syo) o
0,00010 0,00003 0,00004 0,00005 0,00009 0,00008 0,00011 0,00014
0,00030 0,00008 0,00009 0,00011 0,00021 0,00022 0,00025 0,00030
0,00050 0,00010 0,00012 0,00014 0,00027 0,00028 0,00033 0,00039
0,0010 0,00014 0,00020 0,00024 0,0005 0,0004 0,0006 0,0007
0,0030 0,0003 0,0003 0,0004 0,0008 0,0008 0,0008 0,00M
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OkoHYyaHuUe mabnuubi 2

N CraHpgapTHoe r
pOBEHE CraHpapTHOe OTKNOHEHWE CraHgapTHoe RERVLIET MNpenen npo-
MacCOBbIX WHTepBana Mpenen _ MNpenen Boc-
i OTKNOHEeHWe NPOMEXYTOU- OTKINOHEHWE 3 MEXKYTO4HOM
nonew onpe- _ abconkTHown nosTopse- nponasoau-
noeTopse- HOW Npeuwn- BOCMpPOW3BO- NpeLn3noH-
aenfaemsix norpeLwHo- MOCTH, I mocTtu, R
MocTH, S 3MOHHOCTH, OAMOCTH, S HocTH, R
3NEeMEHTOB r S R cTn, = A I(TO)
I(TO)
0,0050 0,0004 0,0004 0,0005 0,0010 0,0011 0,001 0,0014
0,0100 0,0007 0,0009 0,0011 0,0022 0,0019 0,0025 0,0030
0,050 0,0036 0,0039 0,0047 0,009 0,010 0,011 0,013

[nsi NpOMEXYTOYHbIX 3HAYEHUI MacCOBbIX JONEN 3MEMEHTOB 3HAa4YeHUs nokasaTenen TOYHOCTU Haxo-
OAT METOAOM NMMHEeNHOW MHTEPNONALMK Mo cneaylowen opmyne

A-A

A, = AH+(X—CH)H,
B H

. (1)
roe Ax — 3Ha4YeHue nokKasartend TOHMHOCTU ONnA pe3yribTata aHannasa X,
AH’ AB — 3Ha4YeHWd nokasaTenen TOYHOCTH, COOTBETCTBYHLLWNE HMKHEMY U BEPXHEMY YPOBHKO MacCOBbIX O-
nen onpegendeMbiX 3afIeMeHTOB, MeXXy KOTOPbIMWM HaxXOoOWUTCA pe3ynbraTt aHannaa,;
X — pes3ynbraT aHanuaa;
CH’ CB — 3Ha4YeHUsA HUXHEIo U BEPXHEro ypOBHEﬂ MacCcoBbIX JOMnen aNeMeHTOB, MeXOY KOTOPbIMW HaxoaunT-
CHd pe3ynbrart.

5.2 NpaBUNbLHOCTbL

CuctemaTtudeckas NorpewHocTb MeToaa Npu YpoBHEe 3Ha4MMocTh oo = 5 %, ycTaHOBMNEHHas B COOTBET-
cteum ¢ TpeboBaHuamn MOCT NCO 5725-4, Ha Bcex onpedensemblX yPOBHAX MAaccOBLIX JOMNEN 3NEeMEHTOR B
cepebpe HeaHauMma.

5.3 MNpeun3noHHOCTb

[Onanas3oH OByx pesynbTaTtoB OnpegerneHunii, NonyYeHHbIX Ans OgHOW U TOW xe npobbl ogHMM onepa-
TOPOM C MCMOSMb30BaHUEM OAHOMO U TOro ke obopyaoBaHWs B npegenax Kpatdallero U3 BO3MOXKHbIX WH-
TepBasnoB BPeEMEHW, MOXKET MPEeBbIWaTh YKa3aHHbIA B Tabnvue 2 npegen NoBTOPsieMOCTM I, YCTAHOBMEHHbIH
B cooTBETCTBMM ¢ TpebosaHuamm FOCT MCO 5725-6, B cpegHem He 4Yalle ogHoro pasa B 20 criydasax npu
NpaBuUMbHOM MCMONb30BaHUN METOAA.

B npenenax ogHoi nabopatopuy ABa pesynbrarta aHanuaa o4HOM 1 TOW e npobbl, NoNyYeHHbIe pasHbl-
MW onepaTopamu ¢ UCMoMb30BaHWEM OZHOIO W TOro e 06opyaoBaHusl B pasHble OHW, MOMYT pasnuyathbes C
npeBbILeHWeM yKkazaHHoro B Tabnuue 2 npegena npoMexXyToYHOW NPeun3noHHOCTH RI(TO)’ YCTaHOBMEHHOMO
B COOTBETCTBMM ¢ TpebosaHusamu FOCT NCO 5725-3, B cpegHem He Yaule ogHoro pasa B 20 criyyasx npu
NpaBuUbHOM MCMNONb30BaAHUN METOAA.

PeaynbTatel aHanm3a OgHOW M TORM e Npolbl, NonyvyeHHble ABYMs NabopaTopysamu (B COOTBETCTBUM C
pazgenamu 6—10), MOryT pasnuyaTbCs C NpeBbllUEeHWEM YKa3aHHOTO B Tabnuue 2 npegena BOCNPOU3BOAU-
MOCTW R, yCTaHOBMEHHOIo B COOTBETCTBUM ¢ TpeboBaHusamu FOCT NCO 5725-1, B cpegHeEM He Yalye 0gHOoro
pasza B 20 cny4asx npu npaeuibHOM UCMONb30BaHUM METOAA.

6 TpeboBaHuA

6.1 O6wue TpeboBaHUA U TpeboBaHuA Ge3onacHOCTHU
Obwure TpeboBaHuda k meTony aHanusa, TpeboraHmsa Kk obecnevyeHno 6e30NacHOCTM BbINOMHAEMbIX pa-
6ot — no FOCT 22864.

6.2 TpeGoBaHuA K kBanudUKaLUA UCMIONHUTENEN

K npoBedeHNo aHanua3a gonyckakTcA nila He MOIoxKe 18 ner, Oﬁy‘-i(E.‘H Hble B YCTaHOBIMEHHOM nopAagke
W OOoNyUWEeHHbIe K CaMOCTOSATENLHOM paGOTe Ha UCNONb3yemMoM OﬁOpyﬂ,OBaHMM.
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7 CpeacrtBa uamepeHUi, BCnomMmoratensbHoe obopynoBaHue, Mmatepuanbl
M peakTUBbI

7.1 CpegcTBa uaMepeHUi, BcnoMmoraTensHoe oGopyaoBaHue

ATOMHO-3MWUCCUOHHBIA CNEKTPOMETP C MHAYKTUBHO CBA3AHHOW NNasmMou, ynpasnsaeMblil BHELHUM KOM-
NBEOTEPOM C aTTeCTOBaHHbLIM NporpamMmMHbIM obecnedernem, pabodmm guanasoHomM anuH sBonH ot 180 go 500 Hm
¥ BO3MOXHOCTbIO MPOBeAeHUs NpoLenypbl KOppeKkLun doHa.

Becbl mo MOCT OIML R 76-1 ¢ npegenom gonyckaemoin norpewHocTu He bonee + 0,0003 r.

Kon®bl mepHble 1—25—2, 1—50—2, 1—100—2 no MOCT 1770.

MeH3sypku BMecTumocTbio 50, 100, 250 n 1000 cm no MOCT 1770.

Meub MydenbHas ¢ TepMoperynaTopom 1 Temnepartypoi Harpesa go 1000 °C.

Munetkn 1—1—2—1, 1—1—2—5, 1—1—2—10 no FOCT 29227.

MnvTa anekTpyMyecKas C 3aKpblTOW Cnvparnbio U perynnupyemoi TemnepaTtypoi Harpesa go 300 °C.

Wkad cywnneHbIn ¢ TeMnepaTypol Harpeea go 150 °C.

7.2 Matepuansl

AproH razoobpasHbiid NN xuakuin Boeicwero copta no NOCT 10157.

Bopoxku nabopartopHble B-25—38 XC no FOCT 25336 wnn nonnatuneHoBbIe.

FepMeTUYHO 3aKpblBaKOLWKMECS EMKOCTY MONMU3TUIEHOBbIE, MONUNPONUIIEHOBbIE UMK TehIIOHOBLIE BME-
cTMMocTbo 50, 100 cm3.

Mano4kn CTEKNSHHbIE.

CrakaHbl nabopaTtopHbie B-1—50 TXC, B-1—100 TXC, B-1—250 TXC no NOCT 25336.

CrakaHbl TEPNIOHOBLIE C KPbILLIKAMW BMECTUMOCTBIO 50 oM.

Crtekna 4yacoBble Uy NONUATUINEHOBLIE.

Crtynka aratoBas.

TWrn KopyHZOBbIE.

Twurnv cTexknoyrmepoaHble BMecTUMOCTbIO 50 cm3.

PuneTpbl ByMaxHbie 06e330NeHHBIE KCUMHAS NeHTa», «6enas neHTa» no HOPMaTUBHO-TEXHUYECKOW O0-
kymenTauumn),

7.3 PeakTuBbl

AntoMuHMIA MeTannudeckui no FOCT 11069.

Bapusi nepokcug, (6apysi nepeknck) oc. Y. N0 HOPMATUBHO-TEXHNYECKOWN JOKYMeHTaLmn2).

BucmyT no FOCT 10928.

Boga ans nabopaTopHOro aHanuaa 1-i cTeneHn YUCTOTbI MO HOPMATUBHO-TEXHUYECKON JoKyMeHTaLmns).

YKeneso kapboHuneHoe paguoTtexHudeckoe no MOCT 13610 wnu BocCcTaHOBNEHHOE MO HOPMATUBHO-
TeXHUYECKO AoKyMeHTaLun?).

3onoTo B cnuTkax no MOCT 28058 ¢ maccoBOW AoMNeln OCHOBHOTO BellecTBa He MeHee 99,99 %.

Kagmuin no TOCT 1467.

Kucnota azoTtHas ocoboi ynctoTel no NOCT 11125 u pasbaeneHHas 1:1.

KucnoTta cepHas ocobon unctotel no FOCT 14262 u pasbasneHHas 1:9.

Kvucnota consiHas ocobon yuctotel no FOCT 14261 wn pasbaenenHan 1:1, 1:5, 1:100.

Kobanet no MOCT 123.

Kpemnuusa gnokcuag no FOCT 9428.

Marnuin no FOCT 804.

MapraHey metannudecknia no FOCT 6008.

Megb no TOCT 859.

1) B Poccuiickoit Penepaunn aeiicTaytor TY 6-09-1678—95 «dunsTpbl 06e3soneHHble (6enas, kpacHas, CUHAS NEHTbI)».

2) B Poccuitckoii @enepaunm geicteytoT TY 6-09-5295—86 «Bapwii nepokcua (6apua Nepekvcs) YACTbIA ANs aHa-
nn3a, YNCTbIN».

3) B Poccuiickoit denepauum geiicteyer FTOCT P 52501—2005 «Boga ans naGopaTtopHoro aHannaa. TexHuyeckue
YCINOBUSA».

4) B Poccuiickon ®epepauuu geictaytoT TY 6-09-2227—81 «XKeneao MeTannuyeckoe BOCCTAHORMNEHHOE KBanuhu-
KaLMu YUCTBIN. TeXHUYEeCcKMe yCrioBua»
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MbILbSAK METANMNYECKUn 0COBON YNCTOTI MO HOPMATMBHO-TEXHUYECKo! fJokymeHTaumn ),

Hatpusa ruapokcna ocobon ynctoThl no MOCT 4328.

Hukens no MOCT 849.

Onoeo no MOCT 860.

Mannaguii acdguHupoBaHHbin no MOCT 31291 ¢ maccoBoW [OMe OCHOBHOIO BeLWecTBa He Me-
Hee 99,98 %.

MnatuHa adppuHuposanHaa no FOCT 31290 ¢ maccoBoi fonei OCHOBHOTO BellecTBa He MeHee 99,98 %.

Poauii B nopowke no MOCT 12342 ¢ maccoBoi Aone 0CHOBHOTO BellecTBa He meHee 99,97 %.

CBuHeLl Bbicokol YucToThl no MOCT 22861 unu MOCT 3778.

CeneH TexHu4yeckuit no FTOCT 10298.

Cypbma no MOCT 1089.

Tennyp no FOCT 17614.

TuTaH rybyatei no FOCT 17746.

Xpom metannudeckuin no FOCT 5905.

LunHk no TOCT 3640.

[onyckaeTcs npMMeHeHWe OpYyrux cpeicTB M3MepeHuid, BCroMoratensHoro obopynoBaHusa, matepua-
JIOB U peakTWBOB MpU YCITOBMUW NONyYeHUs NokasaTenel TOYHOCTU, He YCTYNaLMX yKa3aHHbIM B Tabnuue 2.

8 NoproroBKa kK aHanu3y

8.1 MpuroToBneHne OCHOBHbLIX PacTBOPOB

B npuvBegeHHbIX HWXe npoueaypax NpUroToBNeHUsi OCHOBHbIX PAcTBOPOB yKa3aHbl MacChl HABECOK Ma-
Tepuanos YACTOTOW He Huxe 99,96 %. B cnyyae Mcnonb30BaHUA PeakTUBOB YMCTOTONM HUXKE, YEM yKa3aHo
B 7.4, BBOOAT NONpaBKy Macchl HABECKW B COOTBETCTBUM C MAacCOBOW 4OMNel OCHOBHOIO BelwecTBa, yKka3aHHON
B NacrnopTe Ha peakTuB.

MpUroToBMNEHHLIE PACTBOPLI XPaHAT NPY KOMHATHOW TeMnepaType B repMeTUYHO 3aKPbIThbIX EMKOCTAX U3
cTekna u/vnu nnacTuka He bonee ogHoro roga.

Ha eMkocTsIX ¢ pacTBoOpamMy OOMKHbI ObITh HAKNEEHb! STUKETKW C yKa3aHMeM HaMMEeHOBaHWS UMK YCroB-
HOro 0603Ha4YeHNs 3NEeMEHTOB, MACCOBOW KOHLEHTPALIMKM 3NEeMEHTOR W MOTPELLUHOCTW ee YCTaHOBMNEHMWS, AaTbl
MPUrOTOBNEHWUA U CPOKA XpaHeHusa pacTeopa.

8.1.1 PacTBOp MaccoBoW KOHLEeHTpauuei poaus 1 mricm3

Haeecky pogusa maccoit 0,1 r B3BeLWIMBaIOT C NorpellHocTeio He bonee + 0,0003 r, TlwwateneHO nepeme-
LUMBAIOT B araToBON CTYMNKe C NATUKPATHLIM KONMWYEeCTBOM nepokcuaa 6apua 4o nonyvyeHns ogHOpPOAHOW mac-
cbl. [Mony4yeHHy0 cMech NepeHoCAT B KOPYHAOBLIW TUTENb, CTABAT B XONOOHY MY(EenbHY0 Neds W cnexkawT
npu Temneparype (950 £ 50) °C B TeyeHue o1 2 o 3 u.

Turenb CO CMEKOM OXNadawT OO0 KOMHATHOW TemMnepaTtypbl, NEpPeHOCAT B CTakaH BMECTUMOCTbHO
250 cM3, cnek cMaunBaloT BoAoit U 06pabaTbiBaloT pacTBOPOM COMSIHOM KMcnoThl 1:1. CTakaH HarpesaloT A0
MOMHOro pacTBOPeHWs cneka, He AOBOASA pacTBOp A0 kuneHus. OxnaxaeHHbIM 40 KOMHATHOW TeMnepaTypel
pacTBop hUnNbTPYIOT Yepe3 UNbTPp «CUHASA neHTa». PunsTp oT 5 Ao 6 pa3 NpPOMBIBAKOT rOpsiuMM pacTBOPOM
CONAHON KcnoTbl 1:5.

[Mpwn Hann4MKn Ha pUNLTpe TEMHOTO ocafKka ero NepeHoCAT B KOPYHAOBbLIN TUrenb BMecTe ¢ (OUnNLTPOM,
noAcyLMBaKT Ha Bo3dyxe, NOMeLatoT TUrefs B XONoaHY MydernbHY nedb, BKNIOYaT Harpee 1M npokanu-
BawT npu Temnepatype (750 + 50) °C B TedeHune ot 30 go 40 MuH. OxnamaeHHbld 0CTaToK pacTUpatoT ¢ NATU-
KpaTHBIM KONM4ecTBOM nepokcuaa bapus, cnekatoT, pacTBOPAOT, PUMNBTPYHOT, KaK ONWUCcaHo BhILLE.

duneTpatel 00bLeAWHAKT, ynapmeakwT o obkema oT 5 go 10 cm3, pasbaensiioT Bogol o o6bema
50 cm3, HarpeBaloT 00 KUMEHUA W OCaxAaloT cynbdat Bapusa ropaynm pacTBOpPOM CEpHOW kKucrnoThl 1:9.
Yepes oT 2 4o 3 4 NPOBEPSAIOT NOMHOTY ocaxaeHus cynbdarta bapus, nobaBuB HECKONBLKO Kanens pacTeopa
cepHon kucnoTbl 1:9. PactBop hunbTpyoT Yepes hunbTp «CUHASA NeHTa» B MEPHYH KOnby BMECTUMOCTbHO
100 cM3, npombiBasi 0cagoK Ha hUMLTPE ropsSYMM PacTBOPOM COMSIHOW KMCNOThl 1:5, 3aTem oT 5 0o 6 pa3
ropsyen Bogow. PacTeop oxnaxaatoT, AoBOAAT 06beM 00 METKU pacTBOPOM COMSHON KMCcnoThl 1:5 1 nepe-
MeLUMBALOT.

MorpeLwHOCTb onpedeneHss MacCoBOIM KOHLEHTpaLWM POAKs B pacTBope cocTaensieT + 0,004 mricm3.

1) B Pocewiickoin depepauun aeicteyet OCT 6-12-112—73 «Mbllubak meTannmyeckuil ocoBoit YnucToTsl. TexHude-
CK1e YCroBUs».
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8.1.2 PacTBOpbI MaccoBbIMW KOHLUEHTPaUMAMM 3050Ta, Nannagus, NnaTtuHbl, ceneHa, CypbMbl,
Tennypa, KagmMmusi, antoMmuHua, onoea 1 mr/cm®

HaBecky kaxpgoro metanna maccow 0,1 r B3BelWMBaKT C NOrpelHocTbio He bonee = 0,0003 r, pac-
TBOPSAOT Npu HarpeeaHun B 20 cm3 CBEXENpPUroToBNeHHON CMecK asoTHOR 1M consiHoi kucnoT 1:3. MNocne
pacTBOpPEHWS HAaBECOK W NpekpalleHus BbideneHusa Bypbix NapoB OKCUAOB a30Ta pacTBOPLI yNapueawT 40
obbema oT 3 fo 5 cm3, npubaensiot 20 cm3 pacTBOpa CONAHON KUCNOTbI 1:5. PacTBOpbI OXNaX4aloT v nepe-
HOCAT B MepHble Konbbl BMecTMMocTeo 100 cm3, moeogsT o6bem 40 MeTKU pPacTBOPOM COMAHOWM KWCMO-
Tl 1:5, nepemelunBaoT.

MorpelwHocTe onpedeneHnss MaccOBOW KOHUEHTpauuW KaX[4oro 3nemeHTa B pacTBope cocTaBnser
+ 0,004 mricm3.

8.1.3 PacTBOpbI MacCcoBLIMU KOHLEHTPaAUUAMMU Xerne3a, Megu, BUCMYTa, CBMHLUA, KobankTa, Mbl-
WhbAKa 1 HUKens 1 mricm3

Haeecky kaxpgoro metanna maccoit 0,1 r B3BeLLMBAOT € NMOrpeLLHoCcTL0 He Bonee + 0,0003 r, pacTeo-
patoTe 10 cm? pacTBopa a3oTHOM KucnoThl 1:1 npu HarpeBaHun. PacTBophbl BeIAEPKUBAKT Ha NNUTe do yaane-
HWS1 OKCMOB a30Ta, He JOBOASA [10 KUMEHUs, OXNTAXKAAI0T, MEPEHOCAT B MEpPHbIe Konbbl BMecTuMocTbio 100 cm3,
00BOOAT 00beM 40 MeTKM BOLOW U NepemMeLlnBatoT.

[NorpewHocTb onpegernieHnss MacCOBOW KOHUEHTPauMn KaX4oro afemeHTa B pacTBOpe cocTaBnser
+ 0,004 mricm3.

8.1.4 PacTBOpbI MacCOBLIMM KOHLEHTPaLMUAMM MapraHua, MarHus, TMTaHa, Xpoma u umHka 1 mricm3

Hageecky kaxgoro metanna maccoi 0,1 r B3aBelLMBAIOT € NOorpeLlHocTbio He bonee + 0,0003 r, pacTBOpS-
toT B 10 cm3 pacTBOpa ConsaHoM kMcnoTel 1:1 npu HarpeeBaHWKW, He OOBOAA OO0 KMNeHWA. PacTBOpbl OXNa)aatoT,
nepeHocaT B MepHble Konbel BMecTUMocTeo 100 cM3, [oBOASAT 06BEM [0 METKM pPacTBOPOM COMSAHOW KMCNOTLI
1:5 1 nepemMeLlIMBaOT.

[NorpewHocTs OnNpedeneHns MacCOBOW KOHLEHTpauMWM KaOoro afemMeHTa B pacTBOpe CcocTaens-
eT + 0,004 mr/cm3.

8.1.5 PacTBOp MaccoBO# KOHUeHTpauuei kpeMHusa 1 mricm3

B cTexknoyrnepogHbll TUrenb BMeCcTUMOCTbIO 50 cm? nomMewtaot 1,0 r rugpokenaa HaTpus U HaBecky
Avokcnaa kpemuus (SiO,) maccon 0,214 1, B3aBeWeEHHY ¢ norpewHocTbio He Gonee + 0,0003 r. Turens no-
MEeLLLaloT B MeyYb M cnnaensawT npu Temnepatype (450 + 50) °C B TedyeHue 20 MuH. Turens BeIHUMAKT U3 MY-
denbHOoW Nevn 1 oxnaxaarT 40 KOMHATHOW TemnepaTypbl. B Turens gobaensioT 20 cm3 BOAbl, HArpesatoT 40
pacTBOPEHMWA COMel, oxXnaxaawT, CoAepKUMoe TUIMSi MepeHOCcAT B MepHyto konby BmectumocTeio 100 cm3,
A0oBOAAT 00bEeM A0 METKN BOAOW, NepeMeLunBaloT U cpasy NepeHocsT B repMeTUYHO 3aKphiBakoLWyoCcs Nomnu-
3TUNEHOBYID, NONWUMPONUNEHOBYO UMK TEJINTOHOBYI0 EMKOCTb.

MorpeLllHOCTb onpeaeneHnst MacCcoBOM KOHLEHTpaLMKM KpeMHUs B pacTBope cocTasnset + 0,003 mr/cm3.

[onyckaeTcs ncnonb3oBaHWe ApYrMx MeTOAMK NPUroTOBNEHNA OCHOBHbLIX PACTBOPOB, a TakkKe UCNorb-
30BaHye roToBbIX CTaHAAPTHLIX UMW aTTeCTOBaHHLIX PACTBOPOB MPU YCNOBUW NOMyYeHUsi MeETPOIOrMYecKnx
XapaKTepuCTHK, He YCTynarLWnx ykazaHHbIM B Tabnuue 2.

8.2 anrOTOBJ'IEHHe MHOro3neMeHTHbIX NPOMEeXYTOYHbLIX PacTBOpPOB

8.2.1 NpuroToBneHue NpoMeXyTOYHOro pacTBOpa, coAep:allero 30rnoTo, NnaTuHy, nannagum,
poouii, ceneH, cypbMmy, TENNyp

PacTteop A: MuneTkoit oT6upatoT no 10 cM3 0CHOBHLIX PACTBOPOB MEPEYUCIIEHHBIX 3NIEMEHTOB 1 NOMe-
LLarT B MePHYIO konby BmecTuMocTbio 100 cm3, noBoasaT obbem 40 METKM PacTBOPOM COMAHOM KMCNOThl 1:5
1 NepemMeLLlnBatoT.

3HavyeHMe MaccOBOW KOHLEHTpauWWM KaXOoro M3 ykasaHHbIX 3MeMeHTOB B pacTBOpe COCTaBMnsieT
100,0 MKr/cm3.

MorpewHocTL OnNpedeneHns MacCoBOW KOHLEHTpauuu Kaxaoro anemMeHTa B pacTBOpEe COCTaBMnsieT
+ 1,1 MKr/cm3.

8.2.2 MpuroToBneHe NpPoMeXyTOYHOro pacTBOpa, cogepXallero xene3o, KobankT, MapraHeu,
MeAb, HUKenb, CBUHEL, LMHK

Pacteop B: MuneTkoit oT6MpatoT no 10 cm3 OCHOBHBIX PACTBOPOB MEPEYUCIIEHHBIX 3NIEMEHTORB U NOMe-
LLakT B MEPHYI0 konby BmecTumocTbio 100 cm3, noBoAAT 0bbem A0 METKM pacTBOPOM COMAHOM KMCNOThl 1:5
N NepemMeLLlnBatoT.

3HavyeHMe MacCOBOW KOHLEHTpauWWM KaXOoro M3 ykasaHHbIX 3MeMeHTOB B pacTBOpe COCTaBrsier
100,0 MKr/cm3.
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[MorpewHoCcTs onpegeneHns MacCOBOW KOHLEHTpauWMW KaXgoro afnemMeHTa B pacTBOpe cocTaBns-
et + 1,1 mkr/cm3.

8.2.3 MNpurotoBneHne NPoMeXyTOYHOro pacTBopa, cofepXKalero anloMUHUA, BUCMYT, MbILWbAK,
KagMWW, MarHui, onoBo, XpoM, TUTaH

Pacteop B: MuneTkon otbupatoT no 10 CM3 OCHOBHbIX pacTBOPOB NepeyvyncrieHHbIX aNeMeHTOR U NoMe-
WaT B MepHyto konby BmectumocTsto 100 CM3, [0BOAAT 0O6BbEeM 10 MEeTKM pacTBOPOM COMsAHOW KMcnoTthl 1:5
M NepemMeLlmBaT.

3HaYyeHre MaccoBOW KOHLEHTpaLMM KaXZoro M3 yKasaHHbIX 3NMEeMEeHTOB B pacTBOpPEe COoCcTaBnsieT
100,0 Mkr/cmS.

MorpelwHocTs onpegeneHnss MacCOBOW KOHLIEHTpPaLMW KaXgoro afnemMeHTa B pacTBOpe cocTaBns-
et + 1,1 mxr/cm3.

8.2.4 MpuroTtoBneHne NPOMeXyTOYHOro pacTBoOpa, CoAepKallero KpeMHuin

Pactsop K: Munetkoit oT6upaioT 10 cmM3 0CHOBHOTO pacTBopa KPeMHWSI U MOMELLAIOT B MEPHYH Konby
BMecTMMOCTbo 100 cm3, foBogsT 06bEM 40 METKM PacTBOPOM COMSIHOW KMUCMOThI 1:5, nepemelunBsatoT, nepe-
NUBaKT A8 XpaHeHUs B repMETUYHO 3aKpbIBaOLLYOCS NONU3TUNEHOBYHO, NONUAPONUNIEHOBYO UMK TednoHO-
BYIO EMKOCTb.

3HaueHWe MacCOBOI KOHLIEHTPALIMM KpeMHust B pacTeope cocTaensieT 100,0 mkr/cmS.

MorpewHoCcTh ONpegeneHnsa MaccoBOM KOHUEHTpauun aneMeHToB B pacTeope coctaensaet = 1,1 mKr/cmS.

PacTtsopbl, npurotoBneHHble no 8.2, xpaHsaT NpW KOMHaTHOW TemrnepaTtype B repMeTUYHO 3aKPbITbIX
eMKoCTsiX He bonee 1 mec.

Ha emMkocTsix ¢ pacTBOpamMy OOMKHbI ObITe HAKNEeeHbl 3TUKETKW C yKazaHUeM HaMMEeHOBaHUS UMK yCroB-
HOro 0003HaYEHWA 3NEeMEHTOB, MACCOBROM KOHLEHTPALIMKM 3NEMEHTOR W MOrPELUHOCTU ee YCTaHOBMNEHWS, AaThl
MPUroTOBNEHUS WU CPOKA XpaHeHusa pacTeopa.

8.3 MNpuroTtoBneHne rpagynpoBoYHbLIX 06pasLoB

lpagyupoBoYHblie 06pasubl ANs onpeaeneHns NpMMeceid roTOBAT U3 MPOMEKYTOHHbIX pacTBopoB A, b,
B, K, npurotoBneHHbIx no 8.2.1—8.2.4.

B MepHble konBbl BMecTUMOCTbIo 100 cM3 nuneTkamu oT6MPaIOT anMKBOTHbIE YACTU NMPOMEXYTOUHbIX
pacTBOPOB cornacHo Tabnuue 3, 4OBOAAT 00beM 00 METKU pacTBOPOM COMSAHOWM KMcnoThl 1:5, nepemMelunBa-
toT. «HynesbiM» pacTBopoMm (rpagyvpoBoyHbIi obpasey MO-0) sBnseTca pacTBop ConsiHoM KucnoTbl 1:5.

Pacteopbl 0-0, Si-1, Si-2, Si-3, Si-4 nepenuBaloT ANst XpaHEHWA B repMeTMYHO 3aKpblBatoLLYHCS Mo-
NUSTUNEHOBYH, NONUNPONUIEHOBY NN TEDNOHOBY EMKOCTb.

PacTtBopkl XxpaHAT He Bonee 5 oHel Npu KOMHATHOW TeMnepaType.

JonyckaeTcs ucnonb3oBaHue ApyrMx cnocoboB NPUroTORNEHUS rpafyMpPOBOYHbBIX PACTBOPOB NPU YCMo-
BUWN NOMYy4YeHUs1 METPONOrMYeCcKUX XapakTepuUCTHK, He YCTyNawLLUX YKasaHHbIM B Tabnvue 2.

Tabnuya 3 — NpagynpoBoyHble 06pasubl ANa onpeaeneHus aneMeHToB-NpuMecei

[paHuUbl nHTepBana,
OEsAELS Vg SIS FBEA BeoauMbi 0bbem MaccoBas KoHUeHTpa- B KOTOPOM C BEPOATHO-
Harehn 6p ayn- HEHCHUE DOME: NMPOMEXYTOYHOIro LUMA 3NEMEHTOB, cTbio P = 0,95 HaxoauT-
POBCHHAID QOpastia XyTOHHOIO PACTROPE pacTeopa, cm? MKr/cm3 ca abconTHas norpeLu-
HOCTb, + A, MKr/cm3
[o-0 — — 0 —
[o-1 A B, B
0,5 0,50 0,01
Si-1 K
[0-2 A B, B
1,0 1,00 0,01
Si-2 K
[o-3 A, BB
5,0 5,00 0,07
Si-3 K
[0-4 A, B, B
10,0 10,00 0,15
Si-4 K
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9 NpoBeneHue aHannaa

9.1 NoaroToBKa Npob6

ITabopaTtopHyto npoby cepebpa npegBapyTeNbHO OYULL AT OT MOBEPXHOCTHbLIX 3arpasHeHni. [ns atoro
ee NoOMeLLalT B CTakaH, NPUIMBakT pacTBOp CONsAHOM kMcnotel 1:1 Tak, 4Tobbl BcA Nnpoba okasanack B pac-
TBOpE, W KUNATAT B TedeHne 5 muH. PacTBop cnvealoT 1M NpoMbiBatoT cepebpo ot 5 go 6 pas Bogon MeTogom
JekaHtauum. CTakaH ¢ NpoMbiTbiM cepebpomM NoMeLLawT B CYLUWMBHBLIA WKad M cylwaTt B TedeHne 1 4 npwu
Temnepartype (100 £ 5) °C.

9.1.1 MNoproToBka pacTBOPOB aHaNU3MpyeMbIX Npob K onpegeneHUio NpMMecen

B cnyyae HeobxogumMocTy onpegeneHns KpeMHUs Cpeay NpoYmMx NpuMeceil pekoMeHayeTcsi NPoBOANTh
BCe onepauuu Bo hToponnactoBoi unu TednoHoson nocyde. Ecnu He TpebyeTca onpegeneHue KpemHus,
JonycKaeTcs NpoBoAMThL Onepaunun B CTEKNAHHbIX CTakaHax.

[na npoBegeHWs aHanv3a BbIMONHAIT HE MEHee [ABYX NapannenbHbix onpegeneHnid. HaBecku cepebpa
maccoin ot 0,5 oo 2,0 r kKaxnas B3BELMBAKT C NorpelHocTeio He Gonee + 0,0003 r, nomMewaT B cTakaHbl
BMecTMMOCTbIo 50 cm3, npubasnsioT 10 cm3 pacTBopa a30THOM KUCNOTbI 1:1 U pacTBOPSIOT B TedeHue 1 4 noa
KPbILLKOW NpW HarpeBaHnu, He JOBOAS 40 KAMEHUS.

Mocne oxnaxaeHus pacteopa gobaensitot 10 cM3 pacTBopa CONsHOM KUCNOTbI 1:1 Npy NMOCTOSIHHOM nepe-
MeLUMBaHWW CTEKIAHHOW NanoYvkoi Bo n3bexaHue ynnoTHeHWs1 ocagka xnopuaa cepebpa. PacTBop ¢ ocagkom
BbIOEPXUBAKT HA NIMTE B TedeHue 1 4 noa KpbIlKOW, HE OOBOAS A0 KMNeHWs 1 nepemelursast ot 2 4o 3 pas.

B oxnaaeHHbli pacTBop J06aBAsoT 5 cM® KOHLEHTPUPOBAHHOW COMSIHOM KUGIOThI MPU 3HEPTrUYHOM
nepemMelLlMBaHUN CTEKMSIHHOM ManodYkoin, obMbIBalOT ee BOAOW Hag CTakaHOM W MporpeBatoT pacTBop Ans
NOMHOK Koarynsauum xnopuaa cepebpa B TedyeHne 1 4 No4 KPbILWKOW, HE OBOASA 00 KUMEHUS .

OxnaxaeHHbIn pacTBop UNETPYIOT B MEPHYHO KONDY BMeCTUMOCTh 25 unu 50 cmd Yyepes npensapu-
TEMNbHO NPOMbITLIN ABa pa3a BOAOW ABOWMHOW hUNLTP «CUHASR NeHTa». [1poMbIBaOT 0canok xnopuaa cepebpa
Ha chunbTpe pacTBopoM consHon kucnotbl 1:100 oo obbema cdunbTpaTta B KoNbe HEMHOrO MeHbLUe HOMW-
HanbHOW BMECTMMOCTH, OBOAAT A0 METKM BOAOW W nepemMelunBatoT (pacTteop 1).

Mony4eHHbIM pacTBop 1 UCNONL3YIOT AN onpedeneHus cogepaHusa npuMecen.

9.1.2 NMoaroToBKa pacTBOPOB aHanNU3upyeMbixX Npob K onpegeneHUo NpUMecenl, coocaxaaemMbIX
C xnopuaom cepebpa

dunbTp © 0cagkoM xnopuaa cepebpa no 9.1.1 nomewaioT B cTakaH BMeCTUMOCTbI0 250 cm®, npubas-
nsoT no 10 cm3 cepHoil 1 a30THON KUCMOTbI, BbIAEPXKWBAIOT NMPU KOMHATHOM TemnepaTtype 40 NpekpalleHus
OypHOM peakuMn BblaeneHus OKCUOOB a30Ta, 3aTeM HarpeBawT Npyu MakcuManbHOW TeMnepaType Harpesa
3NeKTPUYECKON NNUTLI 4O BblAENEeHWs NycThiX NapoB cepHoro aHruapuaa. CTakaH nepecTaBnsawoT Ha nepen-
HKOH YacTb NIUTLI, OCTOPOXKHO NpMBaBnAT OT 5 40 7 Kanenb a30THOW KMCNOThI M CHOBAa HarpeeawT 40 Bblae-
NeHWUs rycTbiX NapoB cepHoro aHrvapvaa. Onepayunio JobaBneHua asoTHOW KUCTOThI MOBTOPSIOT A0 MOMHOro
pacTBopeHus xnopuaa cepebpa. PacTBop ynapvBaloT 40 BNaXHbIX CONen, oxnaxaawT, 4obaBnswT npu nepe-
mewwueaHum 10 cm3 asoTHolM kucnoTel, 100 cM3 ropsiuei Bogbl M HArpeBRaKT 40 PacTBOPEHUs coneit. 3atem K
pacTeopy gobasnsoT 3 cM3 COMSIHOM KUCMOTBI 1 cpasy QUNbTPYIOT B cTakaH Yepe3 aunbTP «CUHARA NeHTa»,
npenBapuUTensLHO MPOMBITHIN OT 4 00 5 pa3 ropsaynM pactsopom consaHon kucnotel 1:100 v aBa pasa ropsven
Bogoi. Ocapgok xnopuaga cepebpa NpoMbIBaAKOT OekaHTaumen ot 5 0o 6 pas ropa4YnmM pacTBOPOM CONSAHOWR
kucnoTsl 1:100, He aHanuaupytoT. Mony4YeHHbIA dUNETpaT ynapueakwT o obkveMa oT 3 oo 5 cmd, nepesogsT
B MepHylo konby BMmectumocTbio 25 unm 50 cm3 pacTBOPOM CONSHON KMCnoThl 1:5, AoBoasaT 06bEeM A0 METKK
3TMM )K€ PpacTBOPOM KMCNOThI U nepemMeLllmnsatoT (pacteop 2).

[Mony4eHHbIA pacTBop 2 UCNONbL3YIOT AN onpedeneHus cogepaHusa npuMecen.

JonyckaeTca obbennHeHue pacTBopoB 1 1 2 AnA NnpoBefeHna U3MepPEHUIA.

OnHOBpeMEeHHO C MOArOTOBKON Npo6 B TEX Xe YCNOBUSAX MPOBOOAT HE MeHee ABYX KOHTPOIbHLIX («X0Mno-
CTbIX») OMbLITOB ANA BHECEHWS MOMNPAaBKW B pe3ynbTaThl aHanu3a Ha YUCTOTY PeakTUBOB.

9.2 NpoBeneHNe N3IMepeHnn

9.2.1 MopgroToBKy crnekTpomeTpa Kk pabote u paboTy Ha npubope NPOBOAAT COMMACHO WHCTPYKLUWW MO
3KCMyaTtauuu cnekTpoMeTpa. B nporpammy namepeHuii BBOAAT 3HAYEHMSA MACcCOBLIX KOHLEHTpauui rpagymu-
POBOYHBLIX 06pasLUOB, OMWHbI BOMH aHAMUTUYECKUX NUHWIA, TOYKU KOPPEeKLUK hoHa, NapaMeTpbl NnasmMsbil.

PekoMeHOyeMble ANWHBI BOMH aHaNUTUYECKUX NUHWIA NpuBedeHbl B Tabnvue 4.

HonyckaeTcs ncnonb3oBaHue Apyrux NMHWIA NpY YCIIOBUK MONTyYeHUs MeTPOOrMYecknx XxapakTepucTyk,
He yCTynalLnX ykasaHHbIM B Tabnvue 2.
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Tabnuya 4 — OAnUHbl BONH aHANUTUMECKUX NTMHUA

B HaHomeTpax

onpegerramsrewen | Ao | onpegernemn snonenr | Aasone
ANOMUHUA 396,15 Onoso 189,98
BucmyTt 223,06 Mannagnin 363,47;
340,46
»eneso 238,20 MnaTtuHa 265,94
3onoto 242.80; Popwnia 343,49
267,60
Kagmui 228.,80; CauHel 220,35
226,50
Kobanet 228,62 CeneH 203,985
KpemHnia 251,61 Cypbma 206,83
MarnHui 383,83; Tennyp 214,28
279,55
MapraHey 257,61 TutaHn 334,99
Meob 324,75 Xpom 267,71
Mbiwbak 193,70 LinHk 213,86
Hukens 231,60

9.2.2 'pagyvpoBo4dHbIe 06pasLbl NocneaoBaTensHO BBOAAT B NNasMy M U3MepsioT MHTEHCUBHOCTM aHa-
NUTUYECKUX NMHUA ONpefensieMbIX 3NeMeHTOB 3a BbIYETOM hOHa (MHTEHCMBHOCTU U3My4eHUs CreKkTpa psgoM
C aHanWTU4YeCcKoW NUHWEN onpegensieMoro anemMeHTa). [ina Ka)aoro pacTeopa BbIMOMHAKT TPU U3MEPEHUS U
BbIYMCMAKT CPEAHEE 3HAYEHNE UHTEHCUBHOCTU.

MpagynpoBOYHLIE XApaKTepUCTMKN MOny4arT B koopauHatax (X, k), (X — maccosas KoHUeHTpauus
onpeaenseMoro aNeMeHTa B pacTBope ANs rpagympoBki, MKr/cm?, I, — 3HaYeHMe NHTEHCMBHOCTW aHannTu-
YecKoW NMHUM 3TOTO 3N1eMeHTa 3a BLIYeTOM (hoHa).

9.2.3 3aTeM B nnasMy BBOOSAT PACTBOPLI KOHTPOMbHBIX OMLITOB U aHanu3upyeMeix npob. [ina kaxgoro
pacTBOpa BLINMOMHAKT TPU U3MEPEHUS UHTEHCUBHOCTH aHaNWTUYECKUX MUHWIA onpefenseMulX 3aNeMeHToB (3a
BbIYETOM (hOHa) U BBLIMUCTAT cpedHue 3HadeHusa. C NMOMOLLLK rpagyypoBOYHON XapakTepUCTUKU HaxoaaT
3Ha4yeHWe MacCOBOM KOHLEHTPaL MK areMeHTa B pacTBope aHanuanpyemMoit npobbl ¥ KOHTPOMLHOTO ONbITa.

10 OueHKa npueMnNemMoCcTHn pe3ynbraToB NnapanienbHbiX onpegeneHun
M nony4YyeHue OKOHYaTeNnbLHOro pe3ynbsraTta aHanusa

10.1 MaccoByio Jono onpegensemoro aneMeHTa X B NpoLeHTax BbIYMCIAT No yopmMyne

B (C, -C. )V

X =, (2)
m10000

rae C, — 3Ha4yeHve MaccoBOW KOHLEHTpaLmWy ONpeaensieMoro afieMeHTa B aHanu3rpyeMom pacTeope, nony-
YeHHOe Mo rpalyMpoBOYHON XapakTepucTUKe, Mkr/cm?;
C, — cpenHee apudMeETUYECKOe 3Ha4YeHWe [BYX pes3ynbTaToB napannenbHbIX onpefeneHnii MaccoBon
KOHLIEHTPALMM 3MeMeHTa B pacTBOpax KOHTPOMbLHOTO onbITa, MKr/cm3;
V — obbem aHanuanpyemoro pacteopa npodsl, cm3;
m — mMacca HaBecku npobobl, T.
Pesynstatom eQUHWUYHOTO aHanuaa no KaxaoMy aMeMeHTy ABNSeTCs CyMMa MacCOBbIX Aonen, onpeae-
NEeHHbIX M3 pacTBOpPOB 1 K 2, UNnu Maccoeasa gonsa 0bbegMHeHHOro pacTeopa.
10.2 MpremnemocTb pe3ynbTaToB napansenbHbix onpegenennii oueHnsakot no FOCT MCO 5725-6 ny-
TeM cOonocTaBneHus abCconiTHOrO pacxoXaeHus ABYX Pe3ynbTaToB napanfenbHbiX ONpeaenernit r, co 3Ha-
YyeHMeM npegena noBTopPAeMOCTy r, NpuBeaeHHbIM B Tabnuue 2.
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Ecnu r, He npesbIWaeT r, To ABa pesynsTata napannenbHbiX onpeaeneHnii NPU3HalT NpuemMnemMbiMmn 1
32 OKOHYaTeNbHbIM pesynsTaT aHanvaa NpUHMMalNT UX cpegHeapuMeTYeckoe 3HadeHmne.

Ecnu n, NpeBblWwaeT r, TO NPOBOAAT elle ABa NapannenbHbix onpeaenexus. Ecnn npu aTom amanasoH
YeTbipex pesynsLTaTos napannenkHbix onpegenexuii (X .. —X . ) He NpeBsbIlIaeT KpUTMHECKNA AManasoH Ana
n =4, CR; g5 (4), To 3a OKOHYATENbHLIN pe3ynsTaT aHanusa NpMHAMaKT cpeAHeapudMeTM4YecKoe 3HaueHne
YeTbIpex Pe3yriLTaToB napanmnerbHbIX onpeaeneHuil.

Kputnieckuin guanasoH CR g5(4) BbIMMCTIAOT Mo chopmyne
CRy g5(4) = (4)S,, (3)

roe fi4) = 3,6 — ko3dhPULMEHT KPUTUYECKOTo AMana3oHa Ans YeTbipex napannenbHbiX onpeaeneHuii;
S, — cTaH4apTHOEe OTKMOHEeHWe NMOBTOPSEMOCTH, 3HA4YEHNUA KOTOPOro NpueeaeHsl B Tabnuue 2.
Ecnn gnanasoH YeTbipex pe3ynsTatoB napannenbHbiX onpegeneHnuin npesbIlaeT CRO,95(4), TO 332 OKOH-
YaTernbHbIA pe3ynbTaT aHanusa NpUHUMaT MeguaHy YeTbipex pe3ynbTaTtoB napannenbHbiX onpegeneHui.

11 OcdhopmneHue pe3ynsTaTtoB U3MEPEHUN

PeayneraTt aHanusa (M3amepeHuin) npeacTasnsioT B BULE:
X+ A, npuP =095, (4)

roe X — maccoBas Jons onpeaensemMoro anemeHTa, %;
A — xapakTepucTurKa norpeLHocT M3aMepeHmMa MaccoBoi JONKN onpegensdemMoro aneMenTa npu P = 0,95.
3HavyeHns A npuBedeHbl B Tabnuue 2.
Mpwn 3TOM YKMCMNEHHOEe 3HaYeHWe pesynbTaTa aHanuaa OKpPYrnsAeTcs OO paspsaa, B KOTOPOM 3anucaHa
nocrnegHsas aHadalwas uMdpa ero NnorpeLlHocTu.

12 KoHTpOoNnb TOYHOCTU pe3ynkLTaToB aHanusa

12.1 KoHTponk NnpomexyTo4YHOW Npeuu3uoHHOCTA U BOCNPOU3BOAUMOCTH

Mpu KOHTpOMNE NPOMEXYTOYHOW NPELM3MOHHOCTH (C M3MeHSaIOLWMMKUCS hakTopamu onepaTopa U Bpeme-
HK) abconoTHOE 3Ha4YeHNe pasHOCTM OBYX pe3ynbTaToB aHanvaa OgHOW U TOW e Npobbl, NOMyYeHHbIX pasHbl-
MU oneparopaMu ¢ UCMONb30BaHWEM OAHOIO W TOro e 000pyaoBaHWsA B pasHble AHW, He JOMKHO NMpeBbillaTh
npegen NpoMeXyTo4HOW NpeLr3noHHOCTH RI(TO)' ykasaHHblA B Tabnuue 2.

Mpw KOHTpOMe BOCNPOV3BOAMMOCTM abCconTHoE 3HaYeHVe pa3HOCTH ABYX pe3ynsTaToB aHanuaa ogHom
M TOWM e npobbl, NonyYyeHHbIX ABymMsa nabopaTopysamMu B COOTBETCTBMM C TpeboBaHMAMMW HacTOSALIEro CTaH-
AapTa, He JOIMKHO MpeBbilaTh Npeden BOCNPOM3BOAMMOCTHY R, yKasaHHbIW B Tabnuue 2.

12.2 KOHTpONb NpaBUIbHOCTHU

KoHTponb NpaBunbHOCTU NPOBOAAT NyTeM aHanusa o6pasyos ans koHTpons (OK) u KoHTponbHbIX Npob.

Mpwu KOHTPOME NPaBUNbHOCTM abCOMTHOE 3HAYeHWe Pa3HOCTU MeXAy pe3ynsLTaToM aHanuaa U onop-
HbIM 3HayeHWeM MacCOBOM Aonu anemeHTa B obpasue ANs KOHTPOMA MMNKM KOHTPOMbHOW Npobe He LOMKHO
NpeBbIWAaTh KPUTUYECKOTO 3HaYeHus K.

KpuTuyeckoe aHavyeHne K BbIYMCIAIOT Mo popmyne

K = &2, w82 (5)

rae A,, — MOTPeLHOCTb OMOPHOTO 3HAaYeHUs MaccoBOM 40U 3neMeHTa B obpasue AnsA KOHTPONS WM KOH-
TponbHoW npobe, %;
A — 3HaYeHWe nokasaTtensi TOYHOCTW pesynkTaTa aHanusa, COOTBETCTBYIOLLEE OMOPHOMY 3Ha4YeHWto
mMaccoson gonu anemeHTa B OK unu koHTponeHon npobe, %.
3HauyeHnsa A npuBeaeHsbl B Tabnuue 2.
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roCT 28353.2—2017

Bubnuorpadun

[1] PekomeHngauwnu no MmexrocygapcTBeHHol [ocygapcTBeHHas cucteMa obecnedyeHnsa eguHeTBa nameperuid. MNokasa-
cTaHgapTusauun PMIM 61—2010 Tenu TOMHOCTK, NPaBUIbHOCTUM, NPELM3MOHHOCTU METOOUK KONUYECTBEH-
HOMO XMMMUYeCKoro aHanusa. MeToapl oLeHku

YOK 669.214;543.06; 543.42; 311.214:006.354 MKC 77.120.99

KntoueBbie croga: CBDEGDO, npumecKn, anemMeHTbl, aTOMHO-3MWCCMOHHbIA METOM aHanvsa, WHOYKTUBHO CBA-

3aHHaA nnasmMa, nNpuroToelieHne pacTBOpPOB, rpadynpoBOYHbIE 06p83Ll,bI, npaBUNbHOCTb, NPEUN3INOHHOCTD,
KOHTPOIb TOYMHOCTKU pe3ynbraToOB aHanumaa
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Pepaktop P.I. lNosepdosckas
TexHudeckuid penaktop B.H. lNpycakosa
Koppektop E.P. AposH
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CpaHo B Habop 30.08.2018. MoanucaHo B nevats 17.09.2018.  ®opmart 60 x 841/8. [apuuTypa Apuan.
Ycn. ney. n. 1,86.  Yu.-u3g. n. 1,68.
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