MEXXIOCYAAPCTBEHHbI/ COBET MO CTAHAAPTV3ALUN, METPONIOTN I CEPTU®UKALINA
(Mrc)

INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(ISC)

3 FOCT
MEXIOCYOAPCTBEHHDbIN
CTAHOAPT 28353.2—
2017
CEPEBPO

MeToa aTOMHO-3MMWCCUOHHOTO aHa/in3a
C NHOYKTUBHO CBSA3aHHOI Msia3moii

N3paHne ocuymansHoe

Mocksa
CraHgapTyHopm
2018


https://www.stroyinf.ru/sertifikat-kachestva.html

FOCT 28353.2—2017

MNpepgncnoBne

Llenn, OCHOBHble MPUHLMUMNbLI M OCHOBHOWN MOPSAOK NpoBefeHus paboT Mo MeXrocyfapCTBEHHOW CTaH-
paptusauunn yctaHosneHol B TOCT 1.0—2015 «MexrocygapctBeHHasa cucrtema ctaHgaptmsaumn. OCHOBHble
nonoxeHuna» n FOCT 1.2— 2015 «MexrocygapcTBeHHaa cuctema ctaHgaptusaunm. CtaHgaptbl Mmexrocygap-

CTBEHHbIE, NpaBuia N pekomMeHaaummn no MexrocyAapcTBeHHO! cTaHgapTmusaummn. MNopsaok paspaboTku, npu-
HATUS, 06HOBNEHUS U OTMEHbI»

CBefeHuA o ctaHaapTe

1 NOAIrOTOBJ/IEH MexrocyfapCTBEHHbIM TEXHMYECKMM KOMUTETOM nNo cTaHgapTtusaunm MTK 304
«bnaropogHble MeTannbl, cnnasBbl U NPOMbILWIEHHbIE OBENUPHbIE U3AENNA U3 HUX», OTKPbLITBIM akuuoHep-
HbIM obuiecTBoMm «lVprupegmer», FocyfapCTBEHHbIM Hay4HbIM LEHTPOM — [OCyAapCTBEHHbI Hay4HO-UC-
cnepoBaTenbCKUii U MPOEKTHbIA MHCTUTYT peAKoMeTan/Inyecko NpoMbIWIeHHOCTN «InpegmeT», OTKPbITbIM
aKLMOHepHbIM 061 ecTBOM «KpacHOAPCKWIA 3aBOJ, LBETHbIX MeTannoB uMeHn B.H. N'ynugosa», AKLMOHEPHbLIM
obuwectBom «EkaTepuHOyprckuii 3aBog no 06paboTke LBETHbIX MeTaslflIoB»

2 BHECEH ®epgepaibHbiM areHTCTBOM MO TEXHUYECKOMY perynMpoBaHuio U MeTposiornm

3 MPUHAT MexrocyaapcTBEHHbIM COBETOM MO CTaHgapTulauum, meTponaorum um ceptudunkaumm (npo-
TOKON OT 25 ceHTAbpsa 2017 r. Ne 103-)

3a NpuHATMEe NporosiocoBasu:

KpaTkoe HavmeHoBaHue CTpaHbl Kopg ctpaHbl no MK CokpaleHHoe HanMeHoBaHVe HalMOoHaNbLHOIo opraHa
no MK (MCO 3166) 004—97 (NCO 3166) 004—97 no ctaHgapTusauuu
ApmeHns AM MuHaKoHOMUKM Pecny6nvku ApMeHns
Benapycb BY lFocctaHgapT Pecny6nvkm Benapycb
Knprusnsa KG KblprbisctaHgapT
Poccus RU PoccraHpgapt
Y36ekucTaH Uz Y3ctaHgapT
4 Mpukasom PepepanbHOro areHTCTBa N0 TEXHUUYECKOMY PerysimpoBaHuio 1 MeTposiormm ot 28 aBrycra

2018 r. Ne 529-cT MexrocygapcTBeHHblli cTtaHgapT TOCT 28353.2—2017 BBeAEH B AeliCTBME B Ka4yecTBe Ha-
uMoHanbHOro ctaHgapta Poccuiickoli ®egepauun ¢ 1 pespansa 2019 r.

5 HacTtoswuii ctaHgapT NoAroToB/feH Ha ocHoBe npumeHeHus TOCT P 56306—2014*

6 B3AMEH IOCT 28353.2—89

VHgopMaumsa 06 n3MeHeHUsxX K HacTosWeMy cTaHgapTy ny6sMkyeTCs B eXerogHom nHgopMaLoH-
HOM yKasaTene «HauuoHanbHble CTaHAapThi», a TEKCT U3MEHEHUA W NMOMPaBOK — B €XEMECSYHOM WH-
dhopmaunoHHOM ykazaTene «HauuoHanbHble cTaHgapThi». B cnyyae nepecmoTpa (3amMeHbl) AN OTMeHbI
HacToslLero craHjapTa COOTBETCTBYWLLEe yBejloMIeHNe OyaeT Ony6b/nKOBaAHO B €XeMeCAYHOM WH-
hopMaUMoOHHOM yKa3aTesne «HaumoHasbHble cTaHgapThi». COOTBeTCTBYWWAaa UHpopMauums, yseaom-
NeHne N TekcTbl pasMelalnTca Takke B MHOPMAUVOHHON cncTeme 06Lero nonb3oBaHus — Ha odu-
unanbHoM cainTe defepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynpoBaHui0 1 MeTPONOrMm B CeTHu
MHTepHeT (www.gost.ru)

* Mpukasom degepasibHOrO0 areHTCTBa N0 TEXHUYECKOMY PEerysimpoBaHuio 1 meTponorum ot 28 asrycta 2018 r.
Ne 529-cT HaumoHasbHbI cTaHgapT FTOCT P 56306—2014 oTmeHeH ¢ 1 cpeBpans 2019 r.

© CtaHpapTuHgopm, odpopmieHne, 2018

B Poccuiickoii ®epepauun HacToAwmit cTaHAapT He MOXET OblTb MOSIHOCTbIO WM YaCTUYHO BOCMPOM3-
BEfleH, TMPaXMPOBAH U pacnpocTpaHeH B KauecTBe ouumanbLHOro n3gaHus 6e3 paspelwerns degepasbHoOro
areHTCTBa Mo TEXHUYECKOMY PerysimpoBaHuio 1 MeTposioruu
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M E X IO CVY 4 APC CTUBTEHH bl 1 C TAHAOAPT

CEPEBPO

MeTof, aTOMHO-3MUCCMOHHOIO aHasinia ¢ UHAYKTUBHO CBA3aHHOI Mn1a3moii

Silver. Method of inductively coupled plasma atomic-emission analysis

[ata BBegeHuna — 2019—02—01

1 O6nacTb NPUMEHeEHUS

HacToswmnii ctaHgapT pacnpocTpaHaeTcs Ha cepebpo ¢ maccoBol gonel cepebpa He meHee 99,5 %.

CTaHgapT ycTaHaBnvMBaeT aTOMHO-3MUCCUOHHbLIV C MHAYKTUBHO CBA3aHHOI nnasmoli meTon onpegene-
HMA MacCoBOli fONM NPUMECEN: antoMUHUA, BUCMYTA, Xenesa, 3010Ta, kKagMus, KobasnbTa, KPEMHUA, MarHus,
MapraHua, mMean, MbllbsKa, HUKeNsd, oN10Ba, najanaguda, nnatuHbl, poansa, CBMUHLA, cesieHa, CypbMbl, Tennaypa,
TUTaHa, Xpoma u UuuHka B cepebpe.

2 HopmaTuBHbIe CCbI/IKA

B HacToswWwem ctaHfapTe UCNosib30BaHbl HOPMATUBHBLIE CCbINIKM Ha Clefylolne MexrocygapCcTtBeHHble
cTaHpapThl:

FOCT 8.010—20131) N'ocygapcTBeHHass cuctema obecnevyeHuss eguHCTBaA M3MepeHuii. MeTogukn Bbl-
NONTHEHNSA U3MepeHnin. OCHOBHbIE MOMOXEHUA

FOCT OIML R 76-1—20112) N'ocygapcTBEHHasA cuctema obecrneyeHuss efuHCTBa U3MepeHuin. Becobl He-
aBToMaTmyeckoro gerncrteus. Yactbe 1. MeTponormyeckne n TexHnyeckme tpeboBaHus. VcnbitaHmsa

FOCT 123—2008 KobasbT. TexHuyeckne ycrnosus

FOCT 804— 93 MarHuii nepBuYHbIA B Yylikax. TeXHUYECKME YCNOBUSA

FOCT 849—2008 Hukenb nepBuYHbIA. TeXHUYECKNE yCcrioBus

FOCT 859—2014 Megb. Mapku

FOCT 860— 75 OnoBo. TexHuyeckue ycrosus

FOCT 1089—82 Cypbma. TexHu4yeckme ycroBus

FOCT 1467—93 Kagmuii. TexHuyeckne ycrioBus

FOCT 1770—74 (MCO 1042—83, NICO 4788) lMNMocyna mepHasa nabopatopHasa cTeknsaHHasa. Llmnuuapsl,
MEH3YpPKKN, KObbl, Npobupkn. O6LLME TEXHUYECKNE YCIOBUS

FOCT 3640—94 LIMHK. TexHunuyeckune ycrnosus

FOCT 3778—98 CBuHeu,. TexHun4yeckne ycnosusa

FOCT 4328—77 PeaktuBbl. HaTpusa rugpookuchb. TexHnyeckue ycnosus

FOCT NCO 5725-1—20033) ToyHOCTb (NPaBUAbLHOCTb U NPEUU3NOHHOCTL) METOA0B W pe3y/bTaTtoB U3-
mepeHnin. Yactb 1. OCHOBHbIE MOIOXEHNA U onpefeneHus

(0] B Poccuiickoii ®egepaunmn geiicteyeT FOCT P 8.563—2009 «locypapcTBeHHast cucTeMa 06ecneyeHnss eauH-

cTBa n3MepeHuin. Metogukn (MeToabl) N3MEPEHUIA».

2>B Poccuiickoin ®epepaumnn gelicteyetr FOCT P 53228—2008 «Becbl HeaBTOMaTU4eCKOro Aeicreus. Yactb 1
MeTponoruyeckne n TexHuyeckue TpeboBaHus. VicnbITaHus».

3) B Poccuiickoli degepaummn Hapsagy ¢ BbileykasaHHbIM gelicteyeT FTOCT P UCO 5725-1—2002 «To4yHOCTb (npa-
BWUBHOCTb Y NPELM3NOHHOCTb) METOLO0B 1 Pe3y/ibTaToB n3mepeHuii. YacTb 1. OCHOBHbIE MOJSIOXEHUSI U ONPeAEeNeHNs».

N3paHve oguumanbHoe
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FOCT NCO 5725-3—20031) ToyHOCTb (NPaBUMbLHOCTb U NPEUU3NOHHOCTb) METOA0B W pe3y/ibTaTtoB U3-
MepeHuii. YacTb 3. MIpoMexyToUyHble nokasartenn npeyn3noHHOCT CTaH4apTHOIO MeToda U3MepeHwuii

FOCT NCO 5725-4—20032) ToyHOCTb (NPaBUILHOCTb U NPEUU3NOHHOCTb) METOA0B U pe3ysbTaToB U3-
MepeHuii. YacTb 4. OCHOBHble MeTOoAbl ONpeAeneHns NpaBu/IbHOCTU CTaHO4AaPTHOro MeToda U3mMepeHui

FOCT NCO 5725-6—20033) ToyHOCTb (NPaBUIbHOCTb M NPELM3NOHHOCTb) METOA0B M pe3y/bTaTtoB U3-
MepeHuii. YacTb 6. icnonb3oBaHve 3HaYeHU TOYHOCTU Ha NpakTuke

FOCT 5905—2004 (MCO 10387:1994) Xpom MeTannmyeckuin. TexHmuyeckne TpeboBaHus 1 ycnoBus no-
CTaBKK

FOCT 6008—90 MapraHel, MeTas/IM4ECKNn N MapraHewl, a3oTUPOBAHHbIN. TeXHU4Yeckne ycrnoBus

FOCT 9428—73 PeaktuBbl. KpeMuunii (IV) okcug. TexHuyeckue ycnosus

FOCT 10157—2016 AproH ra3oo6pasHblii 1 XUAKWiA. TexHNn4Yeckne ycnoBus

FOCT 10298—79 CeneH TeXHUYECKN. TeXHMYECKMNE YCIOBUS

FOCT 10928—90 Bucmyt. TexHnyeckne ycnosusa

FOCT 11069—2001 AntoMUHWIA NepBUYHBIA. Mapku

FOCT 11125—84 Kucnota a3oTHas 0CO60/ YMCTOTbl. TEXHUYECKMNE YCTOBUS

FOCT 12342—2015 Poanii adhhMHUPOBaHHbLIV B NOPOLLKE. TEXHUYECKME YCNOBUSA

FOCT 13610—79 Xenes3o kapboHubHOE pagunoTexHuyeckoe. TexHuyeckne ycnoBus

FOCT 14261—77 Kncnota consHas 0cob60ii YMCTOTbl. TEXHMYECKME YCOBMUS

FOCT 14262—78 Kucnota cepHasi 0co60i 4nctoTbl. TEXHUYECKME YC0BUSA

FOCT 17614—80 Tennyp TeXHUYECKUiA. TexXHNYecKne ycrnoBus

FOCT 17746—96 TuTaH rybuatbiii. TexHU4eckne ycnoBus

FOCT 22861—93 CBuHeL, BbICOKOI YMCTOTbl. TEXHUYECKME YCNOBUSA

FOCT 22864—834) bnaropogHble mMeTannbl 1 ux cnnaebl. O6ume Tpeb6oBaHMS K MeTogam aHanaunsa

FOCT 25336—82 lMocyga n obopypoBaHne nabopatopHble CTEKAsSHHbIE. TUNbl, OCHOBHblIE NMapameTpbl
n pasmepsl

FOCT 28058—2015 301070 B cinTKax. TexHU4eckne ycnosusa

FOCT 29227—91 (MCO 835-1—81) Mocyga nabopaTtopHasa cTeknsAHHasa. MuneTkn rpagyupoBaHHbIE.
YacTb 1. O6wme TpeboBaHus

FOCT 31290—2005 MnatuHa adythuHnUpoBaHHas. TeXHMYECKNe YyCnoBuUS

FOCT 31291—2005 Mannaguin apdhHMPOBAHHbIN. TEXHUYECKMNE YCTOBUS

FOCT P 52361—2005 KOHTpO/b 06beKTa aHanMTU4ecknii. TEpPMUHbI 1 ONpeneneHuns

MpumeyaHne — Tlpy NOML30BaHMM HACTOALLMM CTaHAAPTOM u,enecoo6pa3Ho npoBepuUTb ,quICTBI/Ie CCbl104-
HbIX CTaHOapPTOB B VIH(*)OpMaLI,I/IOHHOI\/‘I cucreme O6LIJ,EI'O Nnosib30BaHNA — Ha O(DVILI,I/IaJ'IbHOM caiite defepanbHOro areHT-
CTBa MO TEXHWYECKOMY PEry/iMpoBaHui0 U METPOsIOrMn B ceTu VIHTEpPHET WK Mo eXerogHomy I/IH(*)OpMaLI,VIOHHOMy YKa3a-
Teno «HaumoHasbHble cTaHaapTbI», KOTOprVI OI'Iy6J'II/IKOBaH Mo COCTOAHWMIO Ha 1 AHBapA TeKyLero roga, v rno Bbinyckam
eXXemecAa4yHoro VIHCbOpMaLI.VIOHHOFO yKasaTtens «HaunoHasibHble cTaH4apThl» 3a TeKyLLI,VIVI rog. Ecrm CCbI/TOYHbIiA CTaHOapT
3aMeHeH (VI3MeHeH), TO NMpPKY NOJS1Ib30BaHNN HACTOALWMM CTaHOaPTOM c/enyeT pykoBoACTBOBaTbCA 3aMEHAWNM (I/I3M6HeH-
HbIM) cTtaHgapTom. Ecrim CCbI/TOYHbIi CTaHOapT 3aMeHeH 6e3 3aMeHbI, TO NOJIOXKEHNE, B KOTOPOM faHa CCbl/IKa Ha Hero,
NnpMMeEHAETCA B 4acTtu, He 3anaFVIBaK)LLI|8I7I 3Ty CCbUIKY.

3 TepMuHbI 1 onpegesnieHns

B HacTodwem cTtaHgapTe npuMeHeHbl TepMuHbl no NTOCT 8.010, NTOCT P 52361, TOCT NCO 5725-1
n [1].

1) B Poccuiickoin degepaunn Hapsigy € BbileykasaHHbiM geincteyeT MOCT P ICO 5725-3—2002 «ToyHOCTb (npa-
BUJIbHOCTb W MPELMU3NOHHOCTL) METOAOB U pe3y/bTaToB M3MEPEHU. YacTb 3. MpomMeXyTouHble nokasaTenn npeuusnoH-
HOCTW CTaHAAPTHOIO METOAA U3MEPEHUI.

2) B Poccuiickoin defepaummn Hapsigy C BbllleykasaHHbIM aeincteyeT FTOCT P UCO 5725-4—2002 «To4vHocTb (npa-
BWIbHOCTb M MPELM3NOHHOCTb) METOAOB 1 pPe3y/bTatoB U3MepeHuii. YacTb 4. OCHOBHbIE MeTOAbl OnpeAesieHns npasusib-
HOCTN CTaHAAPTHOrO METOAA U3MEPEHUI».

3) B Poccuiickoin depepauun Hapsiay C BbllleykasaHHbIM aelicteyeT FTOCT P MCO 5725-6—2002 «To4vHocTb (npa-
BWUIbHOCTb U MPELM3NOHHOCTb) METOAOB U Pe3y/ibTaToB M3MepeHuit. YacTb 6. VIcnonb3oBaHWe 3HAYeHWn TOUHOCTU Ha
NpaKkTuKe».

4) B Poccuiickoli ®eaepauun Hapagy ¢ BbilleykasaHHbiM aeincteyeT FTOCT P 52599—2006 «[paroueHHble meTas-
Nbl 1 X cniaebl. Obwye TpeboBaHNs K METOLAM aHa/IM3ax.

2
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4 CylWHOCTb MeToaa

MeToA aHanM3a OCHOBAaH Ha BO36YX/[EeHUW aTOMOB B MHAYKTUBHO CBSA3aHHOW Nia3me U U3MepeHun WH-
TEHCUBHOCTU aHa/IMTUYECKOW NIMHMM ONpeeniieMoro ajieMeHTa-npuMecy (ganee — 3afeMeHTa) nNpu pacnbl-
NleHun npefBapuTefibHO NepeBefeHHOo B pacTBop nNpo6bl B naasmy. CBsi3b MHTEHCUBHOCTW JIMHUW C KOHLEH-
Tpauueit afeMeHTa B pacTBOpe yCTaHaB/IMBAIOT C NOMOLLbIO FPaAynpPOBOYHON XapakTepuCcTUKN.

MeTog no3BoNsieT onpefesiaTb MacCoBble [O/IM 3/IEMEHTOB B AMana3oHax, NpuBefeHHbIX B Tabnuue 1.

Ta6nuua 1— [uanasoHbl onpeaeneHns MacCoBbIX A0MEN 3/1eMEHTOB

B npovueHTax
OnpepensiemMblii [vana3oH namepeHuns OnpegensiemMblii [Avnana3oH n3mepeHus
31eMeHT MaccoBoli aonn 3NeMeHT MaccoBoii aonun

ANOMUHWIA Ot 0,00010 go 0,050 Bk/tOY. Onoso Ot 0,00050 go 0,050 Br/tOY.
BucmyTt Ot 0,00010 po 0,050 Bk/tOY. Mannagwi Ot 0,00010 go 0,050 Bk/IHOY.
>Keneso Ot 0,00010 go 0,050 Bk/tOY. MnatnHa Ot 0,00010 go 0,050 Bk/IHOY.
3071070 Ot 0,00010 go 0,050 Bk/tOY. Pogwin Ot 0,00020 go 0,050 Bk/IHOY.
Kagmnia Ot 0,00010 go 0,050 Bk/tOu. CsuHel, Ot 0,00010 go 0,050 BksitOU.
KobGanbT Ot 0,00020 go 0,050 Bk/tOu. CeneH Ot 0,00050 o 0,050 BksitOU.
KpemHnii Ot 0,00050 go 0,050 Bk/tOu. Cypbma Ot 0,00050 go 0,050 BksitOU.
MarHuia Ot 0,00050 g0 0,050 BK/IHOY. Tennyp Ot 0,00010 go 0,050 Br/tOY.
MapraHeL, Ot 0,00010 go 0,050 Bk/tOY. TutaH Ot 0,00010 go 0,050 B/ItOY.
Megapb Ot 0,00010 po 0,050 Bk/tOY. Xpom Ot 0,00010 go 0,050 Bk/ItOY.
MbILWbAK Ot 0,00050 go 0,050 Bk/HOY. LinHK Ot 0,00010 go 0,050 Bk/ItOY.

Hukenb Ot 0,00010 go 0,050 Bk/itOY.

5 TOYHOCTb (MPaBU/IbLHOCTb U NPELM3NOHHOCTL) MeToaa

5.1 Tlloka3atenin TOYHOCTU MeToda

MokazaTenu TOUHOCTM MeToAa: rpaHuLbl MHTepBana + A, B KOTOPOM C BEpOATHOCTbIO P= 0,95 HaxoauTcs
a6CcooTHaA NOrpewHoCcTb Pe3y/bTaToB aHanus3a, CTaHAapTHble OTKIOHEHMA MoBTOpseMocTu Sr, cTaHgapT-
Hble OTK/TIOHEHWS MPOMEXYTOUYHOW MpPeunusmoHHocTu SATO” cTaHOapTHble OTKJOHEHUS BOCMNPOM3BOAMMOCTU
SR, 3HaYeHns npefena NoOBTOPSEMOCTM I, NpeAena NpoMeXxyToyHoli npeunsnoHHoctn f?22T0) u npegena Boc-
npou3BoAMMOCTM R — B 3aBUCMMOCTM OT MaccoBOit 0NV onpeaensiemMoro ajfieMeHTa npueefeHbl B Tabnuue 2.

Ta6nuuya 2— lMokasatenm TouHocTn metoga (P = 0,95)

B npoueHTax
CraHgapTtHoe
YpoBeHb paHnLbI g
MACCOBBIX CraHaapTHoe OTK/IOHEHME CraHgapTtHoe nHTepBana Mpenen Mpepen npo- Mpenen soc-
< OTK/TIOHEHVE NPOMEXYTOY-  OTK/IOHEHVE o MEXyTOUYHOM
Jonei onpe- o abcosntoTHOM nosTOpsie- npoun3Boay-
nosTopsie- HOW Mpeuy- BOCIMPOV3BO- NpeLy3noH-
nensiemMbix MorpeLUHo- MOCTH, T MocTy, R
ANEMEHTOR MocTu, Sr 3MOHHOCTH, oumoctn, SR cm, + [ Hoctw, R](JO)
S (TO) T
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 0,0011



FOCT 28353.2—2017

OKOHYaHne Tabnmupl 2

CraHgapTtHoe

YpoBeHb paHnLbI
CraHgapTHoe  OTK/IOHeHMe  CraHgapTHoe Mpepen npo- g
Ag"j?ggog_'l’g;_ OTK/IOHEHME  MPOMEXYTO4Y-  OTK/IOHEHMe a%zgiprgfﬁc?ﬁ nonéjfcft:;e- MEXYTOUHOI qg%ﬂig OZCI’AC_
ENSeNbIX nosTopsie- HOI npeLy- BOCIMPOU3BO- MorpeLLHo- MOCTIL T npeLy3uoH- MocTH. R
AEMEHTOB mocTu, Sr 3MOHHOCTW, aumocTn, SR o + A ' HocTu, S|(TO) !
S (TO) T
0,0050 0,0004 0,0004 0,0005 0,0010 0,0011 0,0011 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

[Na NpoMeXyTOUYHbIX 3HAYEHUIN MAcCOBbIX [0OJIE 31EMEHTOB 3HAYeHWUs nokasaTesieli TOYHOCTM Haxo-
OAT MeToA0M JIMHENHON MHTEepPNoNAuMM No cneaywuen gopmyne

A<= AR (*-C Y A D

raoe AX — 3HauyeHue nokasaTenss TOYHOCTU ANSA pe3ynbTaTa aHanusa X;
AH, AB — 3HaueHUs nokasaTtesieli TOYHOCTU, COOTBETCTBYIOLME HUKHEMY U BEPXHEMY YPOBHIO MAaCcCOBbIX fA,0-
neil onpepensieMblX 3/1€EMEHTOB, MeXAy KOTOPbIMU HaxoAUTCsA pe3ysbTaT aHanusa,
X — pesynbTaT aHanuaa;
CH, CB — 3HAuYeHUsI HWKHEro N BEPXHEro ypoBHeit MaccoBbIX Aofeli 31eMeHTOB, MexXAy KOTOPbIMWU HaXo4uUT-
cA pesynbTar.

5.2 lMpaBn1bHOCTb

Cncrtematnyeckass norpelHocTb MeTofa npu ypoBHe 3HAYMMOCTM & = 5 %, ycTaHOB/IEHHAA B COOTBET-
cTBun ¢ TpeboBaHuamum FOCT NCO 5725-4, Ha Bcex onpefensemMblX YpOBHAX MAcCOBbIX [0O/Eeil 3N1EeMEHTOB B
cepebpe HesHauuma.

5.3 lpeunsnoHHoCTb

Ovnana3oH AByX pe3ynbTaToB OMpeAeneHunil, NosyyeHHbIX A8 OAHOW W TO Xe npobbl oAHWM onepa-
TOPOM C MCNOJIb30BaHWEM OfHOr0 W TOro e 060opyfoBaHMA B npefenax kparyaiwero us BO3MOXHbIX WH-
TepBasioB BPEMEHU, MOXEeT NpeBbllaTh yKas3aHHbll B Tabnuue 2 npegen noBTOPSAEMOCTU T, yCTAHOBJIEHHbIN
B COOTBeTCTBUM C TpeboBaHuAMu FOCT NCO 5725-6, B cpeflHEM He uvalle ofHOro pasa B 20 cnydaax npu
npasuibHOM MCMOJIb30BaHNUN MeToAa.

B npegenax ogHoi nabopaTtopun ABa pesysbTaTa aHanvM3a OAHOI 1 TOW Xe Npobbl, NONYYEHHbIE Pa3HbI-
MU ofepaTtopamMy C UCMOJSIb30BAHUEM OLHOr0 M TOro Xe 06opyAoBaHUA B pasHble AHW, MOTYT pas3/inyatbcs C
npeBbllEeHNEM yKa3zaHHOro B Tabnuue 2 npegena nNpoMexyTOUYHON npeun3noHHOoCTM [M?|(T0)' yCTaHOBEHHOTO
B COOTBeTCTBMU € TpeboBaHuamm FOCT NCO 5725-3, B cpegHeM He yaule ofHOro pasa B 20 cnydasax npu
npaBuibHOM MCMNO/Ib30BaHUN MeToAa.

Pe3ynbTatbl aHanm3a of4HON 1 TOl Xe Npob6bl, NOAyYeHHble ABYMS nabopaTopusimm (B COOTBETCTBUM C
pasgenamn 6— 10), MOryT passiMyatbCs C NMpeBblLeHWeM yKa3aHHOro B Tabnuue 2 npepena BOCNPOU3BOAM-
MOCTM R, ycTaHOBNIEHHOro B cOOTBETCTBUMN C TpeboBaHuamu FOCT MCO 5725-1, B cpegHeM He 4yalie OfHOro
pasa B 20 cnydaax npu npasu/ibHOM WCMOMIb30BaHUN MeToAa.

6 TpeboBaHuA

6.1 O6wue TpeboBaHNA 1 TpeboBaHMA 6e30MacHOCTHU
Ob6wue TpeboBaHMA K MeToAy aHanusa, TpeboBaHMsa K obecrnevyeHno 6e30NacHOCTU BbIMOSHAEMbIX pa-
60T— no NOCT 22864.

6.2 TpeboBaHUsA K KBandukaumm UCrnonHnuTenemn

K npoBepeHuto aHanusa AonyckarTcs nuua He Mosioxe 18 net, o6yyeHHble B YCTAHOB/IEHHOM MoOpsifke
N [ONYLIEHHbIE K CAMOCTOATE/IbHOM paboTe Ha MCNONb3yeMOM 060pYyAO0BaHMNN.

4
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7 CpeacTBa U3MepeHuid, BcnomMoratesisHoe 06opyoBaHme, MaTepyasbl
N peakTuBbI

7.1 CpencTtBa U3MepeHUii, BcoMoraTesibHoe 06opyAoBaHume

ATOMHO-3MWCCUOHHbI CNEKTPOMETP C MHAYKTUBHO CBA3aHHON Naa3mol, ynpaBnsaeMblii BHELHUM KOM-
NbOTEPOM C aTTeCTOBAHHbIM MPOrpaMMHbIM o6ecnedyeHnem, paboumm gnanasoHom AIMH BosiH oT 180 go 500 Hm
M BO3MOXHOCTbIO NPOBEAEeHUsA npouefypbl Koppekuun doHa.

Becbl no FOCT OIML R 76-1 c npefenomM gonyckaemoii norpewHoctn He 6onee + 0,0003 r.

Kon6bl mepHble 1—25—2, 1—50—2, 1— 100—2 no NOCT 1770.

MeH3ypkn BmectumocTbtio 50, 100, 250 1 1000 cm3 no FOCT 1770.

Meub MydhenbHasi c TEpPMOPEryISITOPOM U TeMnepaTtypoil Harpesa 4o 1000 °C.

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

Mnuta anekTpuyeckasi ¢ 3aKpbITOl cCnMpasabio U perynpyemMmoli TemnepaTtypoii Harpesa go 300 °C.

Lkad cywunnbHbIn ¢ TeMnepaTypoi Harpesa o 150 °C.

7.2 MaTtepwuarsnsbl

AproH razoobpasHblii unu xnaknin Beicwero copta no NOCT 10157.

BopoHkn nabopatopHbie B-25—38 XC no NOCT 25336 nan nonanaTuieHoBbIE.

FepmMeTVYHO 3aKpbiBalOLWMECH €MKOCTU MOSIMSTUNEHOBbIE, NMOJIMNPONUIEHOBbIE UK TeMIOHOBbLIE BMe-
cTumocTbio 50, 100 cm3.

[Manoykn cTeknaHHbIEe.

CtakaHbl nabopatopHble B-1—50 TXC, B-1— 100 TXC, B-1—250 TXC no NOCT 25336.

CtakaHbl TeP/IOHOBbIE C KpbllWKaMW BMeCTUMOCTbo 50 cm3.

Ctekna yacosble UAN NONUITUIEHOBbLIE.

CTtynka araTtoBsas.

Turnn KopyHAosble.

Turnn cteknoyrnepofHble BMeCTUMoCTbio 50 cm3.

dunbTPbl BYyMaXKHble 06€330/1eHHbIE «CUHSASA NeHTa», «6enasi fIeHTa» Mo HOPMaTUBHO-TEXHUYECKOW A0-
KymeHTauunl).

7.3 PeakTuBbl

AntoMuHuii meTannuyecknin no FOCT 11069.

Bapusa nepokcupg (6apvs nepekucb) 0C. 4. N0 HOPMATUBHO-TEXHUYECKOW AOKYMeHTaunun?2).

BucmyTt no TOCT 10928.

Boga ons nabopatopHOro aHanmsa 1-in cteneHn YNCToTbl NO HOPMATUBHO-TEXHUYECKONM AOKYMeHTaumnm3).

Xeneso kapb6oHuMNbHOE paguoTexHuyeckoe no NOCT 13610 wuan BOCCTAHOB/IEHHOE MO HOPMAaTMBHO-
TEXHMYECKON JOoKYyMeHTaunms).

300710 B cnutkax no FOCT 28058 ¢ maccoBOi A0/1eil OCHOBHOrO BelecTBa He meHee 99,99 %.

Kagmnit no TOCT 1467.

KucnoTa asoTHas ocob6oit ynctoTel no NOCT 11125 n pasbaBneHHas 1:1.

Kncnota cepHas oco6oit unctotel no FTOCT 14262 un paszbaBneHHasa 1:9.

Kucnota consHas oco6oii unctotbl no NOCT 14261 w pasbasneHHas 1:1, 1:5, 1:100.

Kob6anbt no NOCT 123.

KpemHua guokcng no NOCT 9428.

MarHuii no FOCT 804.

MapraHey metannunyeckuin no FOCT 6008.

Megb no FOCT 859.

1) B Poccwiickoii ®epepaupmn geincteyroT TY 6-09-1678—95 «dunibTpbl 06e330/1EHHbIE (6eNas, KpacHasl, CUHSS JIEHTbI)>.

2) B Poccuiickoin ®epepaumu aeiicteytoT TY 6-09-5295—86 «Bapuii nepokcng, (6apusi Nepeknch) YUCTbI anst aHa-
NN3a, YNCTLIN».

3) B Poccwiickoin ®epepaumu geiicteyet MTOCT P 52501—2005 «Bopga a1 nabopaTopHOro aHannsa. TexHu4eckue
YC/I0BUS».

4) B Poccuiickoin depepaummn geinctBytoT TY 6-09-2227—81 «)Keneso metannyeckoe BOCCTAHOB/IEHHOE KBaUdu-
KaLum YnCTbIi. TEXHNYECKNE YCNOBUS»

5
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MbIWbAK MeTanIn4yecknini ocob60i YNCTOTbl MO HOPMATUBHO-TEXHUYECKOW AOKYMeHTaununl).

Hatpusa rugpokcung oco6oi ynctotel no NOCT 4328.

Hwukens no FOCT 849.

Onoso no NOCT 860.

Mannaguii adpuHnpoBaHHbli no MTOCT 31291 ¢ MaccoBOi f[osieli OCHOBHOrO BelecTBa He Me-
Hee 99,98 %.

MnatuHa acppuHnpoBaHHasa no FOCT 31290 c maccoOBOW A0/IE OCHOBHOIO BellecTBa He MeHee 99,98 %.

Poawnii B nopowke no FOCT 12342 c maccoBOW Aofneil 0OCHOBHOrO BelecTBa He MeHee 99,97 %.

CBUVHeL BbICOKOW 4ncToTbl no MOCT 22861 wnm FOCT 3778.

CeneH TexHunyeckuii no FOCT 10298.

Cypbma no NOCT 1089.

Tennyp no FOCT 17614.

TuTaH ry64atbiin no TOCT 17746.

Xpom meTtannuyecknin no FOCT 5905.

LnHk no TOCT 3640.

JonyckaeTcsa nNpuMeHeHWe ApYrnx cpeacTB M3MepeHuii, BCnomoratesbHOro obopyaoBaHus, maTepua-
JI0B ¥ peakTUBOB MPKU YC/0BUN NOJIyYEHWUS MokasaTesieli TOYHOCTU, He yCcTynawLwmnx ykasaHHblM B Tabnmue 2.

8 lNogrortoBka K aHan3y

8.1 MpUroToB/IEHNE OCHOBHbLIX PacTBOPOB

B npuBefeHHbIX HWXe npoueaypax npuroToB/ieHNsA OCHOBHbIX PacTBOPOB yKa3aHbl MacCbl HaBECOK Ma-
TepuasioB YACTOTON He Hmxe 99,96 %. B cnyvyae nMcnosib30BaHUA pPeakTMBOB YMCTOTON HUXE, YEM yKa3aHOo
B 7.4, BBOAAT NonpaBKy MacCbl HABECK/M B COOTBETCTBUM C MACCOBO A0/1el OCHOBHOrO BeLLecTBa, YKa3aHHOW
B nacrnopTe Ha peakTus.

MpuroToB/EHHbIE PACTBOPbI XPaHAT MPU KOMHATHOW TeMnepaType B repMeTUYHO 3aKpbIThiX EMKOCTAX 13
cTekna n/mnu nnactuka He 6onee ofHOro roga.

Ha eMKOCTAX C pacTBopamMu fO/KHbI ObITb HaK/I€EHbl STUKETKN C yKadaHWeM HauMeHOBaHWSA UM YC/10B-
HOro 0603HaYeHNss 9N1eMeHTOB, MAacCOBOW KOHLEHTpaLMM 3/1IEMEHTOB M NOTPELIHOCTM ee yCTaHOB/IeHUS, AaTbl
NMPUTroTOB/IEHNA U CPOKa XpaHeHus pacTtBopa.

8.1.1 PacTBOp MaccoBOli KOHUeHTpaumuein pogusa 1 mr/icm3

HaBecky poaunsi maccoit 0,1 r B3BeLWMNBAKT C NOrpewHocTbio He 6onee + 0,0003 r, TwWaTesibHO nepemMe-
LWUNBAKOT B araToBOW CTYNKe C NATUKPATHbIM KO/IMYECTBOM Mepokcuga 6apusa Ao nonyyvyeHus OAHOPOAHON mac-
Cbl. MO/IlyYEeHHYI0 CMEeCb NepeHOCAT B KOPYHAOBbIW TUresb, CTaBAT B XOJIOAHYI0 Myde/bHY0 Nneyb 1 crekawT
npu Temnepatype (950 £ 50) °C B TeueHne OT 2 A0 3 u.

Turenb €O CNekoM oxnaxaawT A0 KOMHATHOW TemnepaTypbl, NEPEHOCAT B CTakaH BMECTMMOCTbIO
250 cm3, cnek cmaynBatoT BOAONM M o6pabaTbiBalOT pacTBOPOM COMSIHON kmucnoTbl 1:1. CTakaH HarpeBsalT 4o
MOSIHOFO pacTBOPEHWS Chneka, He A0BOAA pacTBOp A0 kuneHus. OxNaxAeHHbI 40 KOMHAaTHOW TemnepaTypbl
pacTBop (MAbTPYIOT yepe3 PUIbTP «CUHAS neHTa». ®unbTp oT 5 A0 6 pas NPoOMbIBAlOT ropsYnM pacTBOPOM
CONAHOW Kncnotbl 1:5.

Mpu Hannumm Ha hunbTpe TEMHOIO Ocajka ero NepeHoCHAT B KOPYHAOBbI Turesb BMecTe ¢ (huabTpom,
NOACYLWNBAIOT Ha BO34yxXe, NMOMeLalT TUresib B XON04HYK MydenbHY Mnedb, BKAKYAaT Harpes v npokanu-
BaloT npu Temnepatype (750 + 50) °C B TeueHune oT 30 g0 40 MuH. OXNaXAEHHbIA OCTAaTOK pacTupatwT C NATU-
KpaTHbIM KONMMYECTBOM nepokcupa 6apus, cnekatoT, pacTBOPAT, PUNLTPYIOT, KaK ONUCAHO BbILe.

dunbTpaTthl 06beAMHAT, ynapueawT Ao obbema oT 5 go 10 cm3, pa3baBnsoT BoAol A0 ob6bema
50 cm3, HarpeBaloT A0 KUMNEHUA U ocaxpjaloT cynbdart 6apus ropsyuMm pacTBOPOM CepHON kucnoTbl 1:9.
Uepe3 oT 2 0 3 4 NpoBEPAIOT NOJIHOTY OcaxeHusa cynbarta 6apusa, fo6aBUB HECKONBKO Kanesb pacTeBopa
cepHoit kucnotbl 1:9. PacTBop (oUNbTPYIOT Yyepe3d PUIbTP «CUHAA NeHTa» B MEPHYH KOGy BMeCTUMOCTbH
100 cm3, npombiBass ocafoK Ha ounbTpe ropsiyMm pPacTBOPOM COMSHON kucnoTbl 1:5, 3atem oT 5 go 6 pas
ropsiueli Bogoin. PacTBop oxnaxgalT, 4OBOAAT 06bEM [0 METKM pacTBOPOM COMAHON kucnoTel 1:5 u nepe-
MeLlMBaloT.

MorpewHoOCTb oONpeaeneHnss MaccoBOl KOHUEHTpauun poaus B pactBope coctaBnsieT £ 0,004 mr/cm3.

1) B Poccuiickoii ®egepaumn gelicteyet OCT 6-12-112—73 «MbIWbsAK METa/IINYECKUA 0COBOIA YNCTOTbI. TexHUYe-
CKMe YCNOoBUSI».
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8.1.2 PacTBOpbl MacCOBbIMW KOHLEHTpaunamMmn 30/10Ta, nasinagus, nnatuHbl, CefieHa, CypbMbl,
Tennypa, kKaamus, antoMmHmns, onosa 1 mr/cm3

HaBecky kaxpgoro metannia maccoin 0,1 r B3BewwnBalT C NOTPeLWHOCTb0 He 6osee = 0,0003 1, pac-
TBOPAKT Npu HarpeBaHun B 20 cM3 CBEXENPUIrOTOB/IEHHOW CMecu a30oTHOW u consHoi kucnot 1:3. Mocne
pacTBOpPEHUA HaBECOK W Npekpal,eHns BblgenieHna 6ypbix NapoB OKCMAOB as3oTa pacTBOpblI ynapusatT Ao
o6bema oT 3 40 5 cm3, npubasnsatT 20 cm3 pacTBopa CONSAHON KMcAoTbl 1:5. PacTBopbl oxfaxgalT u nepe-
HOCAT B MepHble KO/6bl BMecTumMOCTbio 100 cm3, 40BOAAT 06beM [0 MeTKM pPacTBOPOM COJIAHOW KWUC/O-
Tbl 1.5, nepemelwBaloT.

MorpewHOCTL onpefeneHns MacCoBO KOHUEHTpauun KaxAoro 3fieMeHTa B pacTBope cocTasnser
+ 0,004 mr/cm3.

8.1.3 PacTBOpbl MaccoBbIMW KOHLUEHTpaLMAMN Xenesa, Mean, BUCMYyTa, CBUHLA, KObasibTa, Mbl-
WbAka N HUKena 1 mr/cm3

HaBecKky kaxgoro metasna maccoin 0,1 r B3BelMBAKOT C NOrPeLHOCTbI0 He 6onee + 0,0003 r, pacTBo-
pstoT B 10 cM3 pacTBopa a3oTHON kucnoTel 1:1 npu HarpeBaHMW. PacTBOpbl BbiAEPXMBAIKOT Ha NauTe Ao yaane-
H/US OKCMAOB a30Ta, He [0BOAA A0 KUMEHWUA, OX/TaX4alT, NepeHoCAT B MepHble Kobbl BMeCTUMOCTbI0O 100 cm3,
[0BOAAT 06beM A0 METKM BOLOIN M NepeMeLlnBaoT.

MorpewHoCTb OnNpefAeneHns MacCOBOW KOHLEeHTpauuu Kax[oro sneMeHTa B pacTBope cocTasfseT
+ 0,004 mr/cm3.

8.1.4 PacTBOpPbI MacCoOBbIM/ KOHLLEHTpaUUaAMN MapraHua, MarHus, TutaHa, xpoma v umHka 1 mr/cm3

HaBecky kaxgoro metasnsa maccoli 0,1 r B3BelMBalT C NOrpeLHOCcTbL0 He 6osiee + 0,0003 r, pacTBOpS-
10T B 10 cM3 pacTBopa CO/ISIHOW KucnoTbl 1:1 npy HarpeBaHWW, He A0BOASA A0 KuneHus. PacTBoOpbl oxnaxaaroT,
NepeHoCcsT B MepHble KoNbbl BMecTuMocTbio 100 cm3, 0BOAAT 06bEM A0 METKM PacTBOPOM COJ/ITHON KNCNOTbI
1.5 n nepemelinBaloT.

MorpewHoCTb OnpefeneHns MacCoBOW KOHLEeHTpauuu KaxAoro 3fieMeHTa B pacTBOpe CcoCTaB/if-
et + 0,004 mr/cm3.

8.1.5 PacTBOp MaccoBO KoHUeHTpaunei KkpemHust 1 mr/icm3

B cTeknoyrnepogHblil Turenbs BMectumocTbio 50 cm3 nomewatT 1,0 r rugpokcmga HaTpusi U HaBeCKy
anokcnga kpemHus (Si02) maccoin 0,214 1, B3BELEHHY C NOrpewHoCcTbo He 60nee = 0,0003 r. Turenb no-
MelalT B Neyb 1 cnaaBnsloT npu temnepatype (450 + 50) °C B TevyeHme 20 MUH. Turenb BbIHUMAKT U3 MY-
henbHOWN neun 1 oxnaxpalwT A0 KOMHAaTHOW TemnepaTtypbl. B Turens gob6asnsawT 20 cm3 BoAbl, HArpesawT [0
pacTBoOpeHnsa cosieli, oOxNax[atT, COAEePXUMOoe TUINA NePEeHOCAT B MEPHYIO KO0y BMecTumMocTbio 100 cm3,
[OBOAAT 06BbEM [0 MeTKU BOAOWN, NnepemMelmnBaloT U cpa3y NepeHoCAT B repMeTUYHO 3aKpbiBalOLLYHOCSA NOMMn-
3TU/IEHOBYIO, MOJIUMPONUIIEHOBYIO NN Ted/TIOHOBYIO EMKOCTb.

MorpewHoOCTL onpefeneHnss MaccoBO KOHLEHTPaLUUM KpeMHUA B pacTBope cocTaBnseT + 0,003 mr/cm3.

JonyckaeTca ncrnonb3oBaHne Apyrnx MeToAuK NMPUroTOB/IEHNA OCHOBHbLIX PacTBOPOB, a TakKXe WUCNoJflb-
30BaHMe roTOBbIX CTAHAAPTHLIX WX aTTeCTOBaHHbLIX PacTBOPOB MPU YCMOBUM MOJSTIYYEHUA METPOSIOTMYeCcKnx
XapakTepucTuk, He yCTynarwuimx yKkasaHHbIM B Tabnuue 2.

8.2 lpuroTtoBsieHNE MHOI03/IEMEHTHbLIX MPOMEXYTOUYHbIX PacTBOPOB

8.2.1 lNpuroToBfeHME NMPOMEXYTOYHOrO pacTBopa, cogep)alwero 30/10TO, NMaTUHY, Nannagui,
poawii, ceneH, cypbmy, Tennyp

PactBop A: MNuneTkoit oT6mpatoT Nno 10 cM3 OCHOBHbIX PACTBOPOB MEPEYNC/IEHHbIX 3/1IEMEHTOB M NOMe-
LW atT B MepPHYI0 Kosiiby BMecTUMoCTbio 100 cm3, 40BOAAT 06bEM [0 METKM pPacTBOPOM COMAHON kucnotel 1:5
n nepemMeLLnBaoT.

3HayeHne MacCOBOW KOHUEHTpauum Kaxoro u3 ykasaHHbIX 3/IEMEHTOB B pacTBOpe cocCTaB/seT
100.0 mkr/cm3.

MorpewHoCTb OnpefAeneHns MacCOBOW KOHLUEeHTpauuu KaxAoro sneMeHTa B pacTBope cocTasfsdeT
+1,1 MKr/cm3.

8.2.2 MNpuroToB/ieHNE MPOMEXYTOYHOIO pacTBOpa, COAepXallero xeneso, KObasbT, MapraHew,
MeAb, HUKesNb, CBUHEL, LHK

PactBop B: MNuneTkoii oT6mpatoT no 10 cM3 OCHOBHbIX PACTBOPOB MEPEUYUC/IEHHbIX 3/IEMEHTOB U NoMe-
WaKwT B MEPHYH KON6y BMecTumocTbio 100 cm3, f,OBOAAT 06BbEM A0 METKM pacTBOPOM COMSAHONM kucnoTbl 1:5
N nepemeLinsaoT.

3HayeHVe MacCOBOW KOHLEHTpauuu KaxAoro u3 ykasaHHbIX 3/1leMEHTOB B pacTBOpe cocTaBiser
100.0 mkr/cm3.
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MorpewHoCTb OnpefeneHns MacCOBOW KOHUEHTpauuM Kax[oro 3fiemeHTa B pacTBOpe CcoOCTaBs-
et! 1,1 mkr/cm3.

8.2.3 MpUroToBIEHNE NPOMEXYTOYHOIO pacTBopa, COAePXaLLEro a/ltOMUHUIA, BUCMYT, MbILbSK,
KagMuii, MarHuii, 0N10BO, XPOM, TUTaH

PacTtBop B: MNMuneTtkoin otéupatoT no 10 cM3 OCHOBHbIX PacTBOPOB MEPEYUCIEHHbLIX 3/IEMEHTOB 1 NOMe-
LatT B MepHyto kos1iby BMecTUMOCTbi0 100 cm3, 4OBOAAT 06bEM 40 METKM PacTBOPOM COMIAHON KucnoTtel 1.5
N nepemeLunBaoT.

3HayeHVe MacCOBOW KOHLEHTpauuum Kaxoro u3 ykasaHHbIX 3/1IeMEHTOB B pacTBOpe CcoCTaB/iseT
100,0 mkr/cm3.

MorpewHoCTb OnNpefeneHns MacCOBOW KOHUEHTpauuM Kax[oro 3afiemeHTa B pacTBOpe CcoOCTaBns-
et! 1,1 mkr/icm3.

8.2.4 MpuUrotoBsieHNE NPOMEXYTOYHOIO pacTBOpa, CoAepXKallero KPeMHUIA

PactBop K: MuneTkoit oTéupaT 10 cmM3 OCHOBHOrO pacTBopa KpPeMHWS U NOMeELWalT B MEPHYH KOOy
BMecTumocCTbio 100 cm3, 4OBOAAT 06bEM [0 METKM PacTBOPOM COJISHONM KucnoTel 1.5, nepemelwunsaroT, nepe-
NNBAIOT ANA XPAHEHUSA B repMETUYHO 3aKPpbIiBAKOLLYOCA NOMNSTUNEHOBYIO, MOMMNPONUIEHOBYIO UK Ted/TOHO-
BY0O EMKOCTb.

3HayeHne MaccoBOl KOHUEHTpauun KpemHus B pactBope coctaBnsieT 100,0 mkr/cm3.

MorpewHoCcTb onpeAeneHns MaccoBoli KOHLEHTpauun 3/;IeMeHTOB B pacTBope coctasnseT = 1,1 mkr/cm3.

PacTBOpbl, NPUrOTOB/IEHHbIE MO 8.2, XpPaHAT NpPW KOMHATHON Temnepatype B repMeTUYHO 3aKpbITbIX
eMKoCTAX He 6onee 1 mec.

Ha eMKoCTAX C pacTBopamMu fO/DKHbI ObITb HaK/I€EHbl 3TUKETKN C yKazaHWeM HauMeHOBaHWSA UM YyC/0B-
HOro 0603HaYeHnss 3N1eMeHTOB, MacCOBOIM KOHLEHTpaLMM 3/1IEMEHTOB M NOTPELIHOCTM ee yCTaHOB/IeHUs, AaTbl
NPUroTOB/IEHUA 1 CPOKa XpaHeHus pacTBopa.

8.3 MNpuroToBseHne rpaaynpoBOYHbIX 06pa3LoB

FpafynpoBOYHble 06pasubl ANA onpefesieHnsa NpuMecein roTOBAT U3 NPOMEXYTOUHbIX pacTtBopos A, b,
B, K, npurotoBneHHbIx no 8.2.1—8.2.4.

B mepHble kKon6bl BMecTuMocTbio 100 cm3 nuneTkaMy oTOGUpaKT asMKBOTHbIE YacTW NMPOMEXYTOYHbIX
pacTBOpoOB cornacHo Tabnuue 3, ,OBOAAT 06BbEM A0 METKM pacTBOPOM COMSAHON kucnoTel 1:5, nepemelwnsa-
10T. «HyneBbIM» pacTBOpoM (rpagynpoBOUHbIi o6pasel, [0O-0) aBnseTca pacTBOp CONSAHON KucnoTtbl 1:5.

PacTtBopbl 0-0, Si-1, Si-2, Si-3, Si-4 nepenvBalT 019 XpPaHEHUSA B repMeTUYHO 3aKpbiBawLLlyCAa Mo-
NN3TUIEHOBYIO, NOIUNPONUAIEHOBY UM Te(IOHOBYD €MKOCTb.

PacTtBopbl XpaHAT He 6onee 5 gHeli Npu KOMHATHOI TemnepaTtype.

JonyckaeTcsa ncnonb3oBaHue Apyrnx cnocob0B MPUroTOBJ/IEHUSA TPaAYyUPOBOYHbLIX PacTBOPOB MpY yC/o-
BMUW MONYYEHUA METPOJSIOTMYECKNX XapakTepucTuk, He ycTynawlulimx ykasaHHblM B Tabnuue 2.

Tab6nuua 3— MpagyMpoBOYHblE 06Pa3Lbl A1s1 ONPeAeNeHNst 3NEMEHTOB-NpUMecei

IpaHNLpI MHTEpPBaNa,

_ g BBoAVMbI 06LEM MaccoBas KOHLeHTpa- B KOTOPOM C BEPOSATHO-
O6:::3:;|:)M56rpaa,3q)g/| OGOST’:;?;MZQT%%ME NPOMEXKYTOYHOIO LISt 3/1EMEHTOB, cTbio P = 0,95 HaxoguT-
p pasL HyT PacTeop pacTBopa, cM3 MKr/CM3 CA aBCOMIOTHas MorpelLL-
HOCTb, + [I, Mkr/cm3
oo — — 0 —
o1 A B B
0,5 0,50 0,01
Si-1 K
ro-2 A B B
1,0 1,00 0,01
Si-2 K
ro-3 A B B
50 5,00 0,07
Si-3 K
ro-4 A B B
10,0 10,00 0,15
Si-4 K
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9 lNpoBeaeHve aHanM3a

9.1 MoagrotoBka Npo6

NabopaTopHyk npoby cepebpa npeaBapuTeNIbHO O4YMLLAIOT OT NOBEPXHOCTHbLIX 3arpsisHeHunii. na atoro
ee nomewalT B CTakaH, NpuaMBalT pacTBOP CO/SAHOW kucnoThl 1.1 Tak, 4Tobbl BCA npoba okasanacb B pac-
TBOpEe, W KUNATAT B TeyeHne 5 MuH. PacTBop cnvBalT M NpombiBaloT cepebpo oT 5 Ao 6 pa3 BoAoi MeTOAOM
fekaHTtauuu. CtakaH ¢ MPOMbITbIM cepebpoM MOMeLw,arT B CYWWUbHbIA WKadg u cywart B TeyeHne 1 4 npu
Temnepatype (100 + 5) °C.

9.1.1 NMoAaroToBKa pacTBOPOB aHa/IM3MPYEMbIX MPOO6 K onpeaesieHNto Npumeceii

B cnyyae Heob6xoAMMOCTM onpefeneHns KpeEMHUSA CPeAU NPOYMX NPUMeEcell pekoMmeHAyeTcs NpoBOAUTb
BCE onepauun BO hToponnacToBoii uan TedNOHOBON nocyde. Ecnm He TpebyeTcs onpefeneHne KpemMHus,
JonyckaeTcs NpoBOAUTbL onepauumn B CTEKNSAHHbIX CTakaHax.

[ns npoBefeHns aHanvsa BbINOJSHAKT HE MEHEe ABYX NapassefibHbiX onpepeneHunii. Haseckn cepebpa
maccoin ot 0,5 o 2,0 r kaxgasi B3BelIMBaOT C NOrpewHOCTb0 He 6onee + 0,0003 r, noMeLwalT B CTakaHbl
BMecTMMOCTb 50 cm3, npubasnsaoT 10 cm3 pacTBopa a30oTHON KnMcnoTbl 1.1 n pacTBOpPSAKT B TedeHne 14 nog
KPbILWKOW MpU HarpeBaHuu, He AOBOAS OO KUMEHUS.

Mocne oxnaxaeHns pacteopa fobasnaT 10 cm3 pacTBopa CosHOM kucnotel 1:1 npu NOCTOAHHOM nepe-
MeLLUMBaHWUM CTEK/ISIHHOM Nasioukoi BO M3bexaHue ynnoTHEHUA ocajka xsopuaa cepebpa. PacTtBop ¢ ocagkom
BbIAEPXMBAIT Ha NMTe B TeyeHre 14 nofA KpbIWKOM, He AOBOASA A0 KUNEHUSA U nepemelunsas ot 2 Ao 3 pas.

B oxnaxgaeHHblli pacTBop 06aBnsAl0T 5 CM3 KOHUEHTPUPOBAHHON COMSAHONW KUCAOTbI MPU 3HEPTUYHOM
nepemMelnBaHNN CTEKNSHHOW Mano4ykoil, 06MbIBalOT €e BOAOW Haj CTakaHOM W MporpeBalT pacTBop A4
NoMIHOI Koarynsuum xnopuaa cepebpa B TeueHre 14 noA KpbIWKOW, HE AOBOAS A0 KUMEHUS.

OxnaxAaeHHblit pacTBOp PUNLTPYIOT B MEPHY KOGy BMecTMmocTbio 25 nnm 50 cm3 yepes npepBapu-
Te/IbHO NPOMbITbI ABa pas3a BO/OV ABOWHOI DUNbTP «CUHSS NeHTa». MpoMbIBalOT 0cafok xnopuga cepebpa
Ha (bunbTpe pacTBOpoM consHoi kucnotel 1:100 go o6bema chunbTpaTa B KO/IGE HEMHOINO MEHbLUE HOMU-
Ha/NbHOW BMECTUMOCTW, AOBOAAT 4O METKM BOLON W nepemelwmnBaloT (pacTteop 1).

Mony4yeHHbIn pacTBOp 1 MCNONbL3YKT AN ONpefesieHnsa CoAepXaHusa npumecei.

9.1.2 NMoAaroToBKa pacTBOPOB aHA/IN3NPYEMbIX NPO6 K onpeaesieHno NpUMeCceit, coocaxgaemMbiX
C xniopngom cepebpa

dunbTp ¢ ocagkom xnopuga cepebpa no 9.1.1 nomewarwT B cTakaH BMecTUMOCTbio 250 cm3, npubas-
naT no 10 cM3 cepHOi M a30THOI KUCNOTbI, BbIAEPXUBAKT NPU KOMHATHON TeMnepaTtype A0 Npekpal,eHus
6YpHOW peakuun BblaeneHMs OKCMAOB asoTa, 3aTeM HarpeBalT MpuM MakCcMMasnbHON TemnepaTtype Harpesa
3/1eKTPUYECKON NAuTbl A0 BblAENEHUSA TYCTbIX NapoB CepHOro aHrmgpuga. CtakaH nepectaBfisalT Ha nepej-
HIOK YacTb MAINUTbI, OCTOPOXHO NPU6GaBAAT OT 5 A0 7 Kanenb a30THOW KUCNOTbl M CHOBa HarpeBalwT A0 Bbige-
NeHnsa TycTbiX NapoB CepHOro aHrugpuga. Onepauunto fob6asneHnss a3oTHOW KMCNOTbl NOBTOPSAKT A0 NOJIHOMO
pacTBopeHus xnopuga cepebpa. PacTtBop ynapusalT A0 BfiaXHbIX COMeRn, oxnaxaawT, 406aBnA0T npu nepe-
mewmnBaHnn 10 cM3 a30THOW kmucnoTbl, 100 cm3 ropsyveil BoAbl 1 HarpeBalT 4O PacTBOPEHUS cosei. 3aTteM K
pacTBopy A06aBNsT 3 cM3 CONSAHON KUCNOTbl U cpady (MUAbTPYIOT B CTakaH yepe3 PUAbTP «CUHAA NeHTa»,
npeaBapuTenbHO NPOMbITHIA OT 4 40 5 pa3 ropsAuYnM pacTBOPOM COMsiHOM kucnoTbl 1:100 u gBa pasa ropsiyen
Bogoi. Ocafok xnopuga cepebpa nNpombiBalT AekaHTauuein oT 5 o 6 pa3s ropsuMMm pacTBOPOM COJISIHOWA
kncnotbl 1:100, He aHanuM3upytT. MNonyyeHHbId hunbTpaT ynapmeatoT o o6bema oT 3 o 5 cMm3, nepeBogAaT
B MEpHYI KONby BMeCTUMOCTb 25 nnm 50 cm3 pacTBOPOM COMISIHON KucoTbl 1:5, 4OBOAAT 06bEM A0 METKU
3TM Xe pacTBOPOM KUC/O0Tbl M NepemeLwinBarT (pacTesop 2).

Mony4eHHbIN pacTBOp 2 UCNONb3YIOT AN ONpefesieHnsa coAepXxaHusa npumecei.

JonyckaeTca o6begnmHeHne pacTBOpoB 1w 2 AnA npoBefeHUs U3MEepPEHUA.

O[HOBPEMEHHO C MOATOTOBKOM NPO6 B TEX XEe YCNI0BUAX NPOBOAAT HE MEHEee ABYX KOHTPOJIbHbIX («X0Js10-
CTbIX») ONbITOB A/19 BHECEHUSA NONPaBKU B pe3ynbTaTbl aHann3a Ha YNCTOTY peakTUBOB.

9.2 MNpoBeaeHne N3MEPEHNIA

9.2.1 MoaroToBKy cnekTtpomeTpa k paboTe u paboTy Ha npubope NPOBOAAT COrMACHO WMHCTPYKUMKU MO
aKcnayataumy cnektpometpa. B nporpammy namepeHuii BBOAAT 3HAYEHMUSA MAacCOBbIX KOHLEHTpauuii rpagyu-
POBOYHbIX 06pa3LoB, A/IMHbI BOJSIH aHA/IMTUYECKUX IMHWIA, TOUKM KOppeKuun ooHa, napamMmeTpbl naa3mbl.

PekomeHayeMble ANMHbI BOMH aHaNUTUYECKUX NUHUI npuBefeHbl B Tabnuue 4.

JonyckaeTca ucnonb3oBaHne Apyrux INHUI NpU YCAO0BUM NOJIYHYEHUS METPOJIOTMYECKNX XapaKTepucTuk,

He ycTynawlLliMx ykasaHHbIM B Tabnuue 2.
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Tabnuua 4 — [AUHbI BOSIH aH/TUTUYECKNX SIMHWIA
B HaHoMeTpax

[mHa BOMHbI
aHaIMTUYECKOW NINHUN

[MHa BOSHbI

Onpegensemblin 31eMEHT aHasIMTUYECKON NMHUN

OnpepensiemMblii 3aneMeHT

ANOMUHWIA 396,15 OnoBo 189,98
BucmyT 223,06 Mannagwi 363,47,
340,46
Xeneso 238,20 MnatnHa 265,94
30510710 242.80; Popauii 343,49
267,60
Kagmwia 228,80; CauHel, 220,35
226,50
KobanbT 228,62 CeneH 203,985
KpeMHuii 251,61 Cypbma 206,83
MarHuia 383,83; Tennyp 214,28
279,55
MapraHeL, 257,61 TwuTtaH 334,99
Megp 324,75 Xpom 267,71
MbILWbAK 193,70 LinHK 213,86
Hwukenb 231,60

9.2.2 N'pagynpoBOYHble 0b6pa3sLbl nocnefoBaTesibHO BBOAAT B Naa3My U NM3MepPSAT MHTEHCUBHOCTUN aHa-
NNTUYECKNX NNHWI onpefensemMblX 31eMeHTOB 3a Bbl4eTOM (poHa (MHTEHCMBHOCTU U3NYYEHUs cnekTpa psaaom
C aHaNMTUYECKON NNHUEN onpeaensieMoro afieMeHTa). Jnsa KaxAoro pacteopa BbIMOMHAKT TPU N3MEPEHUSA 1
BbIYNCNAT cpefiHee 3HaYeHNe MHTEHCUBHOCTH.

pafynpoOBOYHbIE XapaKTepuUCTUKM noay4varT B koopguHatax (X, /x), (X — maccoBas KOHUeHTpauus
onpepenseMoro 3afieMeHTa B pacTBope A/18 rpagyupoBku, MKr/cM3, /X — 3Ha4YeHue MHTEHCUBHOCTU aHanuTu-
YEeCcKOl NIMHMK 3TOro 3/1IEMEHTA 3a Bbl4ETOM (hOHA).

9.2.3 3arem B nsia3My BBOASAT PacTBOPbl KOHTPOJIbHbLIX ONbITOB U aHanu3npyembix npob. Ans kaxporo
pacTBopa BbINOJIHAKT TP U3MEPEHUS UHTEHCMBHOCTU aHaNUTUYECKUX IMHWIA onpefensieMbiX 3/1EMEHTOB (3a
Bbl4ETOM (DOHA) U BbIYUCNAKT cpefHue 3HavyeHus. C NOMOLLbI0 TPajyMpOBOYHON XapaKTepUCTUKN Haxomat
3HayeHne MacCcoBOl KOHLEHTpaLunM 3feMeHTa B pacTBOpe aHanm3npyemoi npobbl M KOHTPOJSIBHOTO OnbiTa.

10 OueHKa NPUEMIEMOCTU pe3y/IbTaToB NapasiieNibHbIX onpeaeneHnit
N NOSlyYeHME OKOHYATENbHOIO pe3ysibTara aHa/msa

10.1 MaccoByto 4010 onpefenseMoro afemeHTa X B NpoueHTax BbIYNCAAT No popmyne

(cx-cK)Y
m 10000

roe Cx — 3HauyeHMe MacCcoBOW KOHLEHTpauuu onpeaenseMoro aj/ieMeHTa B aHanM3npyemom pacTteope, nosy-
YeHHOe Mo rpajgyMpoOBOYHON XapaKTepUCTUKE, MKr/cm3;
CKk — cpefHee apumMeTmyeckoe 3HavyeHme ABYX pe3ynbTaTtoB napanfienibHblX onpefeneHuii MaccoBoW
KOHLEeHTpaLuuu 3jieMeHTa B pacTBOpax KOHTPOJIbHOrO OnbiTa, MKr/cM3;
V — o06bem aHanunsmpyemoro pactsopa npobebl, cm3;
T — macca HaBecku npoobbl, T.
Pe3ynbTatoMm eAMHUYHOrO aHaan3a Mo Kax4oMy 3/1IEMEHTY AAB/ISeTCA CymMMa MacCOBbIX A0/eid, onpeje-
NeHHbIX N3 pacTBopoB 11 2, nan maccoBas [0 06bEeAMHEHHOTO pacTBopa.
10.2 MpruemMneMocTb pe3ynbTaToB NapasnenbHbiX onpegenerHnii oyexHmnsatoT no NOCT NCO 5725-6 ny-
TeM conocTaBfieHNs abCoMTHOIO pacxoXAeHus ABYX pe3y/bTaToB MapasiieNibHblX onpegesieHnin rk co 3Ha-
YeHUeM npegena NOBTOPSAEMOCTU T, MPUBEAEHHLIM B Tabnvue 2.

10

2)
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Ecnu rk He npeBbIWaeT I, TO ABa pe3ynbTata napannenbHblX OnpeAeneHunii npusHawT NpMeMaeMbiMn n
3a OKOHYaTesbHbI pe3ynbTaT aHanAn3a NpUHMMaKT UX cpefHeapuMeTMYeckoe 3HaUYeHNe.

Ecnu rk npeBblWwaeT I, TO NPOBOAAT elle ABa NapassiesibHbix onpegeneHns. Ecnn npu aTom gmanasoH
yeTblpex pe3y/ibTaToB NapasnnenbHbix onpeaeneHnii (Xtax—Xmin) He NpeBbllaeT KPUTUUYECKNI AnanasoH ans
n=4, CRO9 (4), To 3a OKOHYaTEeNbHbIA pe3ynbTaT aHann3a NpUHMMalT cpeaHeapndMmeTmyeckoe 3HavyeHue
yeTblpex pe3y/nbTaToB MapassiefibHbliX onpeaeneHunii.

Kputnueckuii ananaszoH CRO95(4) BbiuncnsawT no cpopmyne

CROH(4) = f(4)Sr, (3)

roe f{4) = 3,6 — KO3 PUUMEHT KPUTUUYECKOTOo AMana3oHa ANs YyeTbipex napannenbHblX onpeaeneHnii;
Sr — cTaHgapTHOe OTK/IOHEHUE NOBTOPSAEMOCTU, 3HAYEHUA KOTOPOro npueBefeHbl B Tabnuue 2.
Ecnu gnanasoH yeTbipex pe3ynbTaTtoB napansefibHbix onpegeneHunii npesbiwaeT CROg5(4), To 3a OKOH-
yaTefibHblii pe3ynbTaT aHannsa NpUHMMaloT MefuaHy YeTblipex pe3ynbTaToB napasnfiesibHbiX onpeaeneHuni.

11 OchopMeHne pe3ynbTaToB U3MEPEHWI

PesynbTat aHanmsa (M3mepeHnin) npeacTaBAAT B BUAE:
X+ A, npu P =0,95, 4)

roe X — maccoBas fona onpefensemoro anemeHta, %;
A — XapakTepucTuka NOrpelHoCTU N3MEePEHMS MacCcoBOW fonvM onpegensemoro anementa npu P - 0,95.
3HaueHusa A npuBedeHbl B Tabnuue 2.
Mpn 3TOM 4yncneHHoe 3HauyeHwe pesynbTara aHanui3a OKpyrnseTcs A0 pa3psja, B KOTOPOM 3anncaHa
nocnefHss 3Havauias umdpa ero norpeLHocTu.

12 KOHTPO/Ib TOYHOCTU pe3y/bLTaToB aHaM3a

12.1 KOHTpPO/ib MPOMEXYTOUYHOW NPeLn3noHHOCTU 1 BOCNPOU3BOANMOCTH

Mpn KOHTPO/IE MPOMEXYTOUYHO NPELUN3NOHHOCTU (C U3MEHSILWMMUCA hakTopaMy onepartopa 1 Bpeme-
HK) abCcoMOTHOE 3HAYEeHME PaA3HOCTU ABYX pe3y/ibTaToB aHanv3a O4HON 1 Tol e Npob6bl, NOAYYEHHbIX pa3Hbl-
MW onepaTopamMu C UCMNOJ/Ib30BaHMEM OAHOIO M TOro e 060pyA0BaHUA B pasHble AHW, HE AOJ/IXKHO NpeBbiwaTb
npeaen NpomexyTouyHoW npeumnsnoHHoctTn R\(joy ykasaHHbI B Tabnuue 2.

Mpn KOHTpPOSIEe BOCMPOU3BOAMMOCTN abCOMTHOE 3HAYEHME Pa3HOCTU ABYX pe3y/nbTaToB aHanm3a ofHON
M TOW e npo6bl, NOJyYEeHHbIX ABYyMS nabopaTtopusiMmm B COOTBETCTBMU C TPEOGOBAHUAMU HACTOSLLErO CTaH-
fapTa, He A0/IXHO MpeBbilWaTb Npeaen BocnpoussoanMoct R, ykasaHHbIn B Tabnuue 2.

12.2 KOHTpOJIb NPaBu/IbHOCTU

KOHTpONb NpaBu/AbLHOCTM NPOBOAAT NyTEM aHanm3a o06pasyoB gns kKoHTponsa (OK) n KOHTPONbHbLIX NPo6.

Mpu KOHTpO/Ee NPaBWIbLHOCTM abCONOTHOE 3HAYeHWe Pas3HOCTU MexXAy pe3ynbTaToM aHasnvM3a U onop-
HbIM 3HAY€HMEM MaccoBOli A40NWM 3nemMeHTa B o6pasue ANS KOHTPONS WM KOHTPONbHOW npob6e He A0/IKHO
npeBblWaTb KpuTuyeckoro 3HavyeHus K

KpuTuyeckoe 3HauyeHne K BbluncnsatoT no opmyne

K=~pa"+12, ()

roe Aok — NOTrpeLlHOCTb ONOPHOr0 3HAYEHUS MaccOBOW JOAW 3NeMeHTa B o6pasue ANA KOHTPOAS WAW KOH-
TpONbHOW npobe, %;
A — 3HayeHMe nokasaTesnid TOYHOCTU pesynbTata aHasnsa, COOTBETCTBYHOLEe ONOPHOMY 3HAYEHUI
MaccoBoi gonu anemeHTa B OK nam KOHTpPO/bHO npobe, %.
3HaueHusa A npuBegeHbl B Tabnnue 2.
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MonpaBka Kk TOCT 28353.2—2017 Cepebpo. MeToa aTOMHO-SMUCCMOHHOIO aHanm3a C WHAYKTUBHO
CBSI3aHHOW NNa3Moii

B kakom mecte HanevaraHo JomKHO 6bITb
Mpeauncnosue. Tabnuua corna- - TypKmeHUs ™ I nasrocc/yx6a
CoBaHuA «TypkMeHcTaHAapTnapbI»

(MYC Ne 12 2021 )
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