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MNpepncnosune

Lienn, oCHOBHbIe MPUHLMMbBI M1 OCHOBHO NOPSA0K NPOBeAEHNS paboT NO MeXrocyAapCTBeHHO cTaHaap-
Tnsaunm yctaHosneHbl FOCT 1.0—92 «MexrocygapcTBeHHaa cuctema ctaHgaptusaunm. OCHOBHbIE MoJ1oxe-
HnA» TOCT 1.2—97 «MexrocygapcTBeHHasa cuctema ctaHgaptmsaumn. CtaHaapTbl MeXrocyAapCTBEHHbIe,
npasnaa v pekoMeHgaumnm no MexrocyaapcTBeHHOM cTaHgapTmsauumn. Nopagok paspaboTku, NPUHATUS, Npu-
MeHeHUs, 06HOBNEHNS U OTMEHbI»

CBefieHVsi 0 cTaHgapTe

1 PABPABOTAH MexrocynapCTBeHHbIM TEXHUYECKUM KOMUTETOM NO cTaHpapTu3aummn MTK 502
«KobanbT»

2 BHECEH ®epnepa/ibHbIM areHTCTBOM MO TEXHUYECKOMY PEry/inpoBaHmio 1 MeTposiormm
3 NMPUHAT MexrocygapCTBeHHbIM COBETOM MO CTaHgapTu3aunm, MeTposiornn n ceptudunkaummn (npo-

TOoK0oN N9 37 oT 10 utoHs 2010 1.)
3a NpuHATME cTaHAapTa NPOrosIocoBau:

KpaTtkoe HaumeHoBaHuWe CTpaHbl Kog cTpaHbl CokpalleHHoe HavMeHOoBaHWe HaloHaIbHOro opraHa
no MK (MCO 3166)004-97 no MK <MCO 3166)004-97 no ctaHgapTusaumm

Benapycb BY FocctaHgapt Pecny6nukn Benapycb

KazaxcTaH Kz FoccTaHpapT Pecny6aukn KasaxcrtaH

KbiproiactaH KG KbipreisctaHgapT

Mongosa MD Monposa-CtaHgapT

Poccuiickas ®egepauns RU denepanbHOe areHTCTBO MO TEXHUYECKOMY
perynmpoBaHunio U MeTponorumn

TagxukmctaH T TapxukctangapTt

Y36ekucrtaH uz Y3ctaHgapTt

YKpanHa UA FocnoTtpe6cTaHfapT YKpauHbl

4 TMpukazom defepanbHOrO areHTCTBa NO TEXHUYECKOMY Pery/impoBaHunIo U METPOIOTNN OT 7 CEHTAGPSA
2010 r. No218-CT MexrocypapcTBeHHbIli ctaHgapT FOCT 8776—2010 BBeAeH BAelicTBME B KA4eCTBe HaLMO-
HanbHOro ctaHgapTta Poccuiickoli ®epepaunm ¢ 1 anpens 2011 .

5 B3AMEHTOCT 8776—99

MHdopmaLms o BBeAeHUN B Aelic T BYe (NpekpaLleHmn geiicTBUs) HacTOsLLEero cTaHaapTa ny6avky-
eTcsiBYyKasaTesne «HaunoHanbHble CTaH4apTbi».

NHopmaLmsa 06 U3MeHeHUsIX K HAC T 0sLLEMY CTaHAap Ty ny6Mkye TCa BykasaTene «HaynoHaibHble
CTaH4apThbi», @ TEKCT U3MEHEHU — B MH(OPMALMOHHbIX yKa3aTensax «HaumoHabHble cTaHaapThi». B
c/lyyaB nepecmoTpa WM OTMeHbl HACTOSAWEro cTaHgapTa cooTBeTCTBYyWas uHpopmauus byneT
ony6vMKoBaHa B MH(POPMaLMOHHOM yKa3aTe e «HauoHanbHble CTaH4apThi»

© CtaHgapTuHcopm, 2011

B Poccuiickoli ®egepaunv HacTosWMii CTaHAapT He MOXET 6bITb MOMIHOCTLIO UM YAaCTUYHO BOCMNPOU3BeE-
[AeH. TUPaXUPOBaH M PacnpocTpaHeH B KAYecTBe ohmunanbHOro n3gaHus 6e3 paspeweHus degepasibHOrO
areHTCTBa No TeXHUYECKOMY PErYIMPOBAHMIO U METPOJIOTK
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M E X T O CY 4 AP CTUBEHH b # C T A HAOAPT

KOBANbT

MeToAbl XMMNKO-aTOMHO-3MNCCUOHHOIO CNEeKTpasibHOro aHanum3a

Cobalt. Methods ofchemical-atomic-ermssion spectral analysis

NaTtaBBegeHna — 2011—04—01

1 O6nacTb NpUMMeEHEHUA

HacToswmnii ctaHaapT ycTaHaBMBaeT METOAbl XMMUKO-aTOMHO-3MUCCUOHHOIO CNEKTPa/IbHOIO aHann3a
C Ayroi NOCTOSAHHOTO TOKa M UHAYKTUBHO CBSI3aHHOW N1a3mMoli B ka4ecTBe UCTOYHUKOB BO30OYXAeHUs cnekTpa
ON151 onpefesieHns MaccoBbIX A0/1ell 3/1eMeHTOB B KobasibTe no NOCT 123 1 k06asibTOBOM MOPOLUKE MO
FOCT 9721.

2 HopmaTuBHbIE CCbINTKN

B HacTosiwem cTaHfgapTe UCMOo/Ib30BaHbl HOPMaTUBHbIE CChIIKW Ha Crefylowme MexrocyAapCTBeHHble
CTaHAapThbl:

FOCT 8.315—97 locypapcTBeHHass cuctemMa obecneyeHuss eAnHCTBa u3MepeHuii. CTaHAapTHble
o6pasLbl cocTaBa M CBOWCTB BeLecTB 1 MaTepuasioB. OCHOBHbIE MOMOXEHUSA

FOCT 12.0.004—90 CucTtemacTtaHAapToB 6e3onacHocTy Tpyaa. OpraHusaumns o6yueHus 6esonacHoc-
™" Tpyaa. O6Lwmne NnonoxeHns

FOCT 12.1.004—91 CwucTema cTaHAapToB 6e3onacHocTU Tpyaa. MoxapHas 6e3onacHocTb. O6uime
TpeboBaHus

FOCT 12.1.005— 88 Cwuctema cTaHAapToB 6e3onacHocTy Tpyga. O6uwme caHUTapHO-rUMrmeHnYeckmne
TpeboBaHUs K BO34yXy paboueii 30HbI

FOCT 12.1.007—76 CwucTema cTaHAapToB 6e3onacHOCTV Tpyaa. BpegHbie BewecTBa. Knaccudumkayms
1 o6wme TpeboBaHNa GesonacHoOCTU

FOCT 12.1.016—79 CucTtemactaHAapToB 6e30MacHOCTU Tpyaa. Bo3ayx pabouyeli 30HbIl. TpeboBaHMS K
MeToAMKaM U3MepPeHNS KOHLUEHTpauuii BpeHbIX BELLECTB

FOCT 12.1.019—79* CucTtema cTaHAapToB 6e30nacHOCTU TpyAa. dnekTtpobe3onacHocTb. O6ume Tpe-
60BaHMA 1 HOMeHKNaTypa BUAOB 3allnTbl

FOCT 12.1.030—81 Cwuctema cTaHgapToB 6e3onacHoOCTV Tpyaa. 3neKTpobe3onacHocTb. 3alunTHoe
3a3emsieHune, 3aHyneHne

FOCT 12.2.007.0—75 CwucTema cTaHAapTOB 6e3omacHoOCTU Tpyga. M3genua anekTpoTexHUYeckue.
O6wmne TpeboBaHMA 6e3onacHOCTHN

FOCT 12.3.002—75 Cuctema cTaHgapTtoB 6e3onacHocTm Tpyga. [lMpoueccbl NpoOu3BOACTBEHHbIE.
O6wue TpeboBaHNs 6e30NacHOCTM

FOCT 12.3.019—80 CucTtemacTtaHgapToB 6e3onacHOCTU TpyAa. VicnbiTaHNA 1 U3MepeHus asieKTpmuyec-
kne. O6lmne TpeboBaHNs 6e3onacHOCTU

FOCT 12.4.009—83 CucteMa cTaHgapToB 6e3onacHOCTM Tpyga. MNoxapHasa TexHuka A4 3almnTbl 00b-
ekToB. OCHOBHbIe BUAbl. PasmMelleHne v obenyxmsaHue

FOCT 12.4.021—75 CucTtema cTaHgapToB 6e3onacHocTy Tpyga. CucteMbl BEHTUNAUNOHHbIE. O6Lme
TpeboBaHuA

* Ha tepputopun Poccuiickoin depgepaunm ¢ 01.01.2011 peiicteyetr FOCT P 12.1.019—2009.

N3paHue opuymnanbHoe
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FOCT 61—75 KucnoTa ykcycHas. TeXHNYeCKUe yCrioBuA

FOCT 83— 79 Hatpwuii yrnekucnblii. TexHU4YeCcKne ycrnoBms

FOCT 123—2008 Kob6anbT. TeXHMYECKME YCIOBUS

FOCT 195—77 HaTpuii CEpHUCTOKUC/IbIN. TEXHUYECKNE YC/I0BUSA

FOCT 244—76 Hatpusa Tnocynbgat KpUcTasiIMyeckunii. TexHUYeckmne ycnoBusi

FOCT 804—93 MarHuii NnepBUYHBI B UyLLKax. TeXHUYeCKne ycnoBus

FOCT 859—2001 Meab. Mapku

FOCT 860—75 OnioBO. TeXHNYECKME YCI0BUA

FOCT 1089—82 CypbMa. TexHU4eckue ycrioBus

FOCT 1467—93 Kagmuii. TexHu4yeckme ycnoBus

FOCT 3118—77 Kwucnota consHasa. TexHN4Yeckue ycriosums

FOCT 3640—94 LMHK. TexHn4yeckue ycnosus

FOCT 3778—98 CBuHeU,. TexHu4ecKkne ycnosums

FOCT 4160—74 Kannii 6pOoMUCTbIA. TeXHNYECKMEe YCNoBUS

FOCT 4198—75 Kanwuii hocthopHOKUCIbI oano3aMeLLeHHbll. TeXHUYeCKne ycroBust

FOCT 4204—77 Kwucnota cepHas. TexHU4eckune ycroBus

FOCT 4461—77 Kucnotaa3oTHas. TeXHU4YeCKMe YyCrioBusA

FOCT 4530—76 Kanbuuii yrnekucnblii. TeXHMYecKkne ycrnoBums

FOCT 5494—95 TMyppa antoMnHeBas. TeXHNYecKme ycroBus

FOCT MCO 5725-1—2003* TouHOCTb (NpaBWIbLHOCTb W MNPEUU3NOHHOCTb) METOAOB U pe3y/bTaToB
n3mepeHuii. Hactb 1. OCHOBHbIE MOI0XKEHUS 1 onpeAeneHns

FOCT UCO 5725-2—2003* To4HOCTb (NPaBW/IbHOCTb W MPELU3NOHHOCTb) METOA0B U pe3y/ibTaTtoB
n3mepeHuii. Yactb 2. OCHOBHOW MeTof onpefesieHnsa NoBTOPSeMOCTU 1 BOCMPON3BOAMMOCTU CTaHAAPTHOTO
MeToAa N3MepeHuit

FOCT MCO 5725-4—2003* TouHOCTb (NpPaBWIbLHOCTb U MNPELM3NOHHOCTL) METOA40B U pe3y/bTaToB
n3mepeHuii. Hactb 4. OCHOBHble METOAbI ONpeAeneHns NpaBuIbHOCTN CTaHAAPTHOTO MeToAa n3MepeHui

FOCT UCO 5725-6—2003* To4HOCTb (NPaBW/IbHOCTb W MPELU3NOHHOCTb) METOA0B U pe3y/ibTaTtoB
n3MepeHuin. Yactb 6. icnonb3oBaHWe 3HaYeHU TOYHOCTU Ha NpakTuKe

FOCT 5817—77 Kucnorta BMHHasA. TeXHMUYeckue ycnosus

FOCT 5905—2004 (MCO 10387:1994) Xpom meTasiinyeckuin. TexHuveckne TpeboBaHUSA U yCrioBuUs
NnocTaBKu

FOCT 6008—90

FOCT 6709—72

FOCT 8655—75

rocT9147—80

MapraHeL, MeTanIn4yeckmini n MapraHew, a3oTMPOBaHHbIN. TeXHUYeckue ycnosus
Bopa guctunnvpoBaHHas. TeXHUYECKME YCI0BUS

dochop KpacHbIi TEXHUYECKUIA. TEXHUYECKNE YCIOBUA

Mocypa n o6opyaoBaHve na6opaTopHble hapdopoBble. TeXHUYECKMEe YCI0BUsI

FOCT 9428—73
roCT9721—79
FrOCT 9722—97
FOCT 9849—86
FOCT 10157—79
FOCT 10298—79
FOCT 10928—90
rOCT 11125—84
FOCT 14261—77
FOCT 17299—78
rOCT 18300—87
FOCT 19627—74
FOCT 19908—90

KBapueBoro ctekna. 06

FOCT 22860—93
FOCT 22861—93

KpemHuii (IV) okenga,. TexHu4eckme ycrioBus
MopoLlok k06anbTOBbIN. TeXHUYeckue ycnoBsus
MopoLoK HUKeNeBblin. TeXHUYeCcKne ycrnosus
MopoLok xenesHblin. TexHU4yeckne yciosns
AproH ra3zoo6pasHblit 1 XUakuiA. TexHnveckune ycnosus
CerleH TexHU4YecKkuii. TeXHU4YecKne ycnosus
BucmyT. TexHnuyeckne ycnosus
KncnoTa asoTHass 0c060i UNCTOTbI. TEXHUYECKME YCNoBUS
KucnoTta consiHast 0co60i YNCToThl. TeXHUYecKkune ycnoBus
CnnpT 3TUOBbIN TeXHUYECKN. TeXHUYecKune ycrosus
CnunpT 3TUNOBbIN PEKTUNKOBaHHbI TEXHUYECKNIA. TeXxHnYeckne ycnosus
M'MApoxMHOH (NapagnokcmbeHson). TexHnyeckue ycnoBsus
Twurnu, yawm, crakaHbl, KOsbbl, BOPOHKW, MPOBUPKN 1 HAKOHEYHUKM N3 NPO3payHoro
LimMe TexHn4yeckme ycnosus
Kaamuii BbICOKOI YNCTOTbI. TeXHMYECKME YC/I0BUSA
CBUHeL, BbICOKOW YNCTOTbI. TEXHUYECKME YCoBUs

FOCT23148— 98 (CO 3954— 77) TlMOpOLLKM, NPUMEHSAEMbIE B NOPOLLUKOBOW MeTasiyprum. OT6op npo6
FOCT 24104—2001** Becbl nabopaTopHble. O6Lme TexHnyeckme TpeboBaHns

* Ha Tepputopuun Poccuiickoin ®egepauumn geiicteytotT FTOCT P MCO S725-1—2002, TOCT P NCO 5725-2—2002.
FOCT P UCO 5725-4—2002 n FTOCT P NCO 5725-6—2002.
** Ha Tepputopumn Poccuiickoin depgepauunn geiictesyetr FTOCT P 53228—2008: ¢ 01.01.2010 — B YyacTu BHOBb pa3pa-
6aTbiBaeMbIX U MOAEPHU3NPYEMbIX BecoB, ¢ 01.01.2013 — B yacTu Becos, pa3paboTaHHbix 4o 01.01.2010.
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FOCT 24231—80 LiBeTHble MeTasNbl U cnnaBbl. Ob6wme TpeboBaHUA KOTOOPY M NOAFrOTOBKE NPo6 AN1S
XMMWYECKOrO aHann3a

FOCT 25336—82 [Mocypa 1 obopyaoBaHue nabopaTopHble CTEKNAHHbIE. TUMbl, OCHOBHbIE NapamMeTpbl
" pasmMepbl

FOCT 25664—83 MeTon (4-MeTunamMmmHodeHon cynbdar). TexHuueckme ycnosus

CT C3B 543— 77 Ywucna. NpaBuna 3anncu n oKpyrrieHns

MpumeyaHune — MNpyNONb30BaHNN HACTOSAL MM CTaHAaPTOM Lienecoo6pasHo NpoBepUThL JelicTBUE CCbINOoY-
HbIXCTAaHAapTOB No ykasaTenio «HaunoHanbHble cTaHAAaPTbI», COCTABEHHOMY MO COCTOSIHUIO HA 1AHBAPA TEKYLLeroroaa,
1 N0 COOTBETCTBYIOL UM UH(DOPMALMOHHBIM ykasaTensam, ony61nkoBaHHbIM B TekylieM rogy. Ecnu ccblnoyHblit ctaHaapT
3aMeHeH (M3MeHeH), TO NPU NONTb30BAHNM HACTOSALW MM CTaHAAPTOM C/lefyeT PyKOBOACTBOBATLCA 3aMeHSAOWUM (M3MEHEH-
HbIM) CTaHAapTOM. ECNK CCbINOUHbI/ cTaHAapT OTMEHeH 6e3 3aMeHbl, TO MONOXEHWe, B KOTOPOM flaHa CCbl/ika Ha Hero,
NPYMeEHSETCS B YaCTU, He 3aTparnsarlyeii 3Ty CCbikKy.

3 Ob6uwue TpeboBaHuA

3.1 O6wwme TpeboBaHUA K MeTOofam aHanusa [AOJ/HKHbl cooTBeTcTBOBaTb FOCT WNCO 5725-1.
FOCT NCO 5725-2. TOCT UCO 5725-4. TOCT NCO 5725-6.

3.2 OT60p MNOAroTOBKY Npob kobanbTa NpoBogAT Mo FOCT 123 n FOCT 24231. k06an1bTOBOro NOPOLU-
ka— nolfOCT 9721 nrOCT 23148.

3.3 [nsa yctaHOBNEHUA rpagyvpoBOYHON 3aBUCMMOCTN PEKOMEHAYETCA NCMNOMNb30BaTb HE MeHee YeTbl-
pex cTaHAapTHbIX 06pa3LOB WM PacTBOPOB M3BECTHO KOHLIeHTPaLUn 3/1eMEHTOB.

3.4 TMpu aHannse NpoBOAAT ABa NapasifiefibHbIX onpegeneHuns.

3.5 3HauyeHue pesynbTara aHasIn3a fO/HKHO OKaHUMBaTbLCSA LMAPON TOro xe paspsaga, Yto 1 3HaveHune
pacluMpeHHol HeonpeaeneHHOCTU U. rapaHTUpyemMoii npu NnpuMeHeHU MeTOA0B aHan3a, yCTaHOBIEHHbIX
HacToAWNM CTaH4apPTOM.

Mpwn cocTaBNeHUn AOKYyMeHTa O Ka4eCcTBe NPoAyKLNUM Ha OCHOBaHUW pe3y/ibTaToB aHan3a fonyckaercs
pe3ynbTaT U3MEpPEHUIA XMMUYECKOro cocTaBa NpeacTaBAATb YAC/IOM C TEM Xe KOSIMYECTBOM 3Hadalmx Lmdp,
4uTo N B Tabnnuax xmmmnyeckoro coctaa BFOCT 123 nlrOCT 9721.

3.6 lMpaBunna OKpyrneHns ymcen AOo/MKHbl COOTBETCTBOBaThb TpeboBaHnam CT C3B 543.

4 Tpeb6oBaHUs 6e30NacHOCTK

4.1 Bce paboTbl cniegyeT NPOBOAUTL Ha MPUBOpPax 1 3/1eKTPOyCTaHOBKax, COOTBETCTBYHOLLMX NpaBuiam
yCTpoOlicTBa 3N1eKTPOyCcTaHOBOK [1] n Tpe6oBaHnam FOCT 12.2.007.0.

4.2 Mpu 3kcnayataumm npuoopoB W 3/IEKTPOYCTAHOBOK HeobxoammMo cobnogate TpeboBaHus
FOCT 12.3.019 u npasun (2). [3].

4.3 Bce Npub0opbl N 3NEKTPOYCTAHOBKN AO/KHbI ObITbCHAGXeHbI yCTpOcTBamMu ANsa3a3eM1eHNA BCOOT-
BeTCTBMY c TpeboBaHMAMN TOCT 12.2.007.0 nTOCT 12.1.030. 3azeMsieHMe AO/HKHO COOTBETCTBOBAaTh NpaBu-
nam (1).

4.4 AHanuns kobasibTa NPoBOAAT BNOMeELEeHNAX, 060pyA0BaHHbIX 06L,e06MEHHOW NPUTOYHO-BbITSXXHOW
BeHTMNAumeri no FOCT 12.4.021.

4.5 [nA npepoTBpallieHns nonagaHusa B BO34yX paboyeli 30HbI OKCUAOB yriepoa, a3oTa 1 asapo3osneii
OKCUA0B MeTasl/IoB B  KOMIMYecTBax, MNpeBbllalownx npefesibHO  AONyCTUMbIe  KOHUEeHTpauuu Mo
FOCT 12.1.005. a Takxe C LUeNbio 3anTbl OT yNbTPadMoNeTOBOro U3NyveHns Kaxkablii UICTOUYHUK BO30YXAeHNA
cnekTpa Heo6xo4MMO NomeLaTb B NpucnocobneHne, cHabXXeHHoe MeCTHOW BbITSXKHON BEHTUNALNEN N 3aLNT-
HbIM 3KpaHom no FOCT 12.1.019.

4.6 CTaHOK ANA 3aTOYKN Yro/ibHbIX 3M1EKTPOAO0B A0/HKEH NMETb acnMpaLnoHHOe YCTPOMCTBO ANs Nnpeao-
TBpaLeHNs nNonagaHns yrosbHOol Nbiin B BO34yx paboyeit 30HbI B KOIMYECTBAX, NPEBbILALWMX NpeaesibHO
ponyctumeble.

4.7 KOHTpOnb cofepXaHus BpefHbIX BEWECTB B BO3ayXxe paboyeil 30Hbl cnefyeT oCyLecTBNATb B COOT-
BeTCTBMY C TpeboBaHmamn TOCT 12.1.007, TOCT 12.1.005n NOCT 12.1.016.

4.8 YTunusauuio, obesBpexmnBaHne 1 yHMUYTOXEeHUe BpefHbIX OTXOAO0B OT MPOM3BOACTBA aHa/IN30B
kobanbTa cnefyeT NPOBOAUTL B COOTBETCTBUN C CaHUTapHbIMW NpaBunamu [4].

4.9 OpraHmsaumss oby4vyeHMss paboTaiollero nepcoHana TpeboBaHMsAM 6Ge3omacHOCTM TpyAa — Mo
FOCT 12.0.004.

4.10 Tpeb6oBaHMA K NpocheccMoHasIbHOMY OTGOpPY 1 NPOBEPKE 3HaHWI paboTatoLLero nepcoHana — no
roCT 12.3.002.
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4.11 MomeLlleHUs naboparopun A0/HKHbI COOTBETCTBOBaTb TPe6OBaHUAM MOXapHOV 6e30nacHOCTH Mo
FOCT 12.1.004 numeTb cpeACTBa OrHeTyLweHus cornacHo FOCT 12.4.009.

4.12 TMepcoHan nabopatopun Ao/MKeH bbiTb 06ecneyveH 6bITOBbIMM NOMELLEHUAMM COF1ACHO caHuUTap-
HbIM HOpMawm [5] no rpynne NPon3BOACTBEHHbIX NpoLieccos La.

4.13 TepcoHan nabopatopum A0/MKeH 6bITb 06ecneveH cneLoaexnoin, cneyobyBbio U ApyruMn cpea-
cTBaMM UHAMBUAYa/ILHOW 3alnTbI [6).

5 MeTo4 XMMWNKO-aTOMHO-3MUCCUOHHOIO CNEeKTpPasibHOro aHasnsa cp,yr017|
MOCTOAHHOTIO TOKa B KayeCcTBe NCTOYHUKa BO36y)|(,q6HMF| crnekTpa

5.1 MeTopg nsmepeHus

JAnana3oHbl onpegensemMbiX MacCOBbIX f01eli 9/1eMeHTOB. %:
- aJTlOMUHNIK — 0.0001—0,5:

- BucmytT — 0.00001—0.005:
- Xeneso — 0.001—1,0;

- kagMnii — 0.00005—0,01;

- Kanbunii — 0,00005—0.1;

- KpemHuii — 0.0002—0,3;

- marHmnii — 0.00002—0,02;
mapraHey, — 0.00005 — 0.3;
meab — 0,00005—0.3;
MblWwbAK — 0,0003—0,01;
HukKkenb — 0.002—1,0;
osioBo — 0.00002—0.005:
cBuHey, — 0.00005—0,01;
ceneH — 0.0003—0,005;
cypbma — 0,00005—0.01;
¢occop — 0.0001—0,005;

- Xpom — 0.00005—0.1;

- UMHK — 0,00005—0,01.

MeTopn M3MepeHUss OCHOBaH Ha BO36YXXAEHUM CreKkTpa BAyre NOCTOSAHHOrO TOKa C nocneaytoLlen pernc-
Tpaumei n3ny4veHnsi cCnekTpasibHbIX IMHUIA choTorpadonyeckum nnm hoTo3/IEKTPUYECKM Croco6oM. Mpu Npo-
BeEeHNN aHanmsa WUCMNOMb3YT 3aBUCMMOCTb WHTEHCUBHOCTEW CNEKTPasibHbIX SIMHWA 3/1EMEHTOB OT MX
MaccoBbIx gosieli B npobe. Mpoby npeaBapuTesibHO NepeBOAAT B OKCUAHYHO hopMy.

MyHKTbI 1 NapameTpbl, OTHOCSALMECS TOMbKO K (hOTOrpadymyeckomMy MmN ToNbKO (POTOINEKTPUHECKOMY
cnocob6am perncrpaumm cnekTpa, 0603HaveHbl B TekcTe ®I 1 P3S cOOTBETCTBEHHO.

5.2 CpepacTtBa M3MepeHuii, BcnomoraTesibHble yCTPONCTBA, MaTepunasibl, POakTUBbI, PacTBOPbI

CnekTpoOMeTp MHOroKaHaslbHbIi hoTO3NnekTpuyeckuii Tuna M® C-8 (®3) unum cnektporpad Tuna CT3-1
(®r), unn nroboit Apyroii cnekTpoMeTp uUnu cnekTporpad gas ynbTpadronetoBoii o6nactTu cnektpa c obpart-
HOW NHeWHol ancnepcueri He 6onee 0,6 HM/MM.

MCTOUYHMK NUTaHNA Ayrv NOCTOAHHOIO ToKa Tuna Y 3-4 unv ntoboin apyrow, o6ecnedunBsaroLmini Hanpsxe-
Hne 00400 B ncuny toka go 20 A.

MukpodoTOMeTp HeperncTpupyoLmin ntoéoro Tuna (Per).

Mpecc, obecneunBaroLwmnii ycunue, focTaTtoyHoe 4Nna TabneTmposaHns n3meibY4eHHbIX OKCUA0B MeTan-
NoB.

Mpecc-chopma 13 1IerMpoBaHHol cTanun ¢ NyaHCOHOM AnameTpoM OT 4 A0 8 MM.

Meub MydenbHaa N60ro TMNa c TepMoperynaTopom, obecneumnsatollas HarpesaHue 40 TeMmnepaTypbl
850 °C.

Yalwm BbinapuTesibHbIe NNV TUFAK 13 KBapLeBoro ctekna no FOCT 19908 ans pacTBOpeHUs Npoob, Bbina-
puBaHuA pacTBOPOB U MPOKa/IMBaHWs CMecu coneil. lonyckaeTcs A/19 pacTBOPEHNS U BbiNapuBaHus npumMe-
HATb KONGbI M CTakaHbl N3 XMMUYECKN N TePMUYECKUN CTOMKOro ctekna no FOCT 25336 v yalun, TUFIN U CTakaHbl
13 cTeksoyrnepoga no [7].

CTaHpapTHble 06pasubl cocTaBa KobasibTa, U3roTOB/IEHHbIE B COOTBETCTBUM C MPUIOXEHNEM A nnn
WHbIM CNOCO60M N YTBEPXAEHHbIE B YCTaHOB/IEHHOM NOPSAKe.

[padhMTOBbIE 3/1EKTPOAbI AMaMeTPOoM 6 MM B Ka4eCcTBe BEPXHUX 3/1eKTpoAoB Mo [8]. [9].

pachnToBbIE 3NEKTPOALI AMaMeTPOM OT 6 4,0 18 MM B KauecTBe 3/1eKTpPoA0B-NoAcTaBok no [8]. [9].
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CTaHOK C HaBbopPOM (PaCOHHbIX PE3LLOB A/15 3aTOUKMN 3N1EKTPOLOB.

dOoTONIACTUHKM CeKTporpaduyeckne KoHTpacTHblie (PI) [10].

Becbl nabopaTopHble cneynasibHOro UM BbICOKOrO Kflacca TOYHOCTU Nto6oro tmna no FOCT 24104.

Becbl TexHn4Yeckue noboro tuna, obecneyvsaroLme B3selwnBaHme maccobl 40 500 r.

CTynka c NecCTUKOM aratoBasi Uiu siLuMoBas.

CTtakaHuunku ana B3BewmrBaHua no FOCT 25336 nnu papdoposblie nogoukm tuna /13 no FOCT 9147.

Konnakn CTeknsiHHbIe UKW n1acTMaccoBble A15 3alinTbl OT 3arpPA3HEeHUs MOATOTOB/IEHHbLIX K aHan3y
TabneTok Npob, cTaHAapPTHbIX 06Pa3L0B N 3aTOYEHHbIX 3/1eKTPOA0B.

MuHueT.

Bara.

Bopga agnctunnnposaHHas no FOCT 6709. AOMNOMHUTEIbHO OYULLEHHAA NEePEeroHKol WAM WHbIM CMo-
co6oMm.

Kucnotaa3otHaa noFOCT 11125 unmTOCT 4461, X.4. nnny.a.a., [LONOSIHUTE/IbHO OYULLEeHHas Neperox-
KO A MHbIM cnocobom n pasbaBneHHas 1:1m 1:2.

Kncnota consiHasa no FOCT 3118, pas6aBneHHasa 1:10.

CnunpT 3TUNOBbIY PEKTUUNKOBaHHBIY TexHMYecknii no TOCT 18300 unum cnupT 3TUIOBbIN TEXHUYECKNUIA No
FOCT 17299, AONONHNTENBHO OYULLEHHbIN NEPEroHKON NN NHbIM CMOCO60M.

HaTpwuii canvuMnoBOKMCbIN, pacTBOP B 3TU/IOBOM CMNPTE MAacCOBO KOHLeHTpauuu 60 r/gm3 (Pr).

MposBuTenb, COCTOALWMNIA U3 ABYX pacTBOpPOB (Pr).

PacTtBop 1:

- meTon (napameTtunammHodeHon cynbdar) no FOCT 25664 — 2,5,

- TMAPOXUHOH (Napaanokcmbernszon) nofrOCT 19627 — 12;

- HaTpWii CEPHUCTOKMUCbIN 6e3BOAHbIN NO TOCT 195 — 55;

- Boda avctunanposaHHas noFrOCT 6709 — go 1a4m3.

PactBOp 2:

- HaTpWii yrnekmcnbliii 6e3BoaHbIi No FTOCT 83 — 42T,

- Kanmii 6poMucTbIi no FTOCT 4160 — 7;

- BOga anctunauposaHHas no FOCT 6709 — go 1a4m3.

Mepep nposiBieHneM pacTtBopbl 1 1 2 cMmewmrBatoT B COOTHOWEHUM o6bemMoB 1:1. lonyckaeTcsa npume-
HATb KOHTPACTHO paboTaroLWwnii NPosBUTENb APYFOro cocTaBa.

DurKcaxHbIn pacTBop (P):

- TMocynbaT HaTpUs KpucTanimyeckuii no FOCT 244 — 400,

- HaTpuii cepHUCTOKNCbIM NO FTOCT 195 — 257;

- kucnotaykcycHaa nofroCT 61— 8cm3;

- Boga anctunauposaHHasa noFOCT 6709 — go 1a4m3.

5.3 MNoaroToBKa K aHannsy

HaBecky npo6bl Mmaccoli 0T 5 A0 10 r nomeLatoT Byally U3 KBapLeBOro cTekia Win UHyto nocyay Ans pac-
TBOpEHUA. Mpu aHannse kobanbTa Mapkn KO k npo6e npunmsatoT oT 30 g0 50 cM3 CONAHOM KNCOTbI, pa3bas-
neHHol 1:10, no6pabaTbiBalOT NPOBY NpM NepeMeLlInBaHnn B Te4eHne 1 MvH. KUCNOTy cnuBatoT AekaHTauuel
1 MPOMbIBatOT NPO6Y ABa-TPU pasa BoAoM nopumsammn no 50 cm3 gekaHTaumein.

K npo6e npunusatoT nopumsammn ot 3 0 5 cmM3 a30THYHO KAC/OTY, pa3baBrieHHyto 1:1.40 NONHOro pacTeBo-
peHna HaBeCcKn Npu HarpesaHn. PacTBOp BbiNapuBaloT 0CyXa.

Cyxoi1 ocTaToK Bu4allie 13 KBapLLeBOro cTekna nomewaroT B MydiesibHYI0 NeYvb, HarpeTyto A0 TeMmneparty-
pbi (815 + 25) °C. n BblaepXnBatoT Npu aToli Temnepartype oT 1540 20 MUH. MNMoNyyYeHHble OKCUAbI OX1aXAaT 1
M3MeNbYatoT B CTYMKe.

OT n3MenbyYeHHOro maTtepunana oTbumparoT TpU HaBeckn maccoi ot 0,200 go 1.000 r B 3aBUCMMOCTU OT
yCnoBsuii NpoBefleHnst aHann3a 1 MaccoBbIX A0Nel onpefensemMbliX 3N1eMEHTOB U Tab/1eTUPYIOT UX C MOMOLLbIO
npecca v npecc-oopmsbil.

Mpecc-hopMy 04MLLAOT OT OCTATKOB NPO6bl BaTOW, CMOYEHHO 3TUA0BbLIM CNMPTOM. Pacxos 3Tu10B8oro
cnupTa cocTtaBnisgeT 10 cm3 Ha Npooby.

CTtaHpapTHble 06pasLbl cocTaBa kobanbTa B BUAe MeTasisia NoAroTaB/MBaloT K aHa/In3y Tak xe, Kak u
npo6bl. CTaHaapTHbIe 06pa3Lbl cocTaBa kobanbTa B BUAe OKCUA0B NOArOTaBANBAKOT KaHaIn3y, He NpoBoAsA UX
yepes CTagMio pacTBOPEHNS B a30THOM K1coTe.

5.4 TlpoBepeHne aHann3a

MoAroToBKYy CNeKTPOMETpa K BbIMO/THEHNIO N3MePeHUA NPOBOAAT B COOTBETCTBUM C MHCTPYKLIMEN MO 3KC-
nayatauumn n obenyxmnsaHuio cnekrpometpa (93).
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PekomeHAayeMble A/IVHbI BOSIH aHA/IMTUYECKUX SIMHUI 1 Anana3oHbl onpejesiieMbiX MacCoBbIX fonei
3/1IEMEHTOB NpuBeAeHbl BTabnuue 1.

Tab6nu ya 1 — PekomeHayemble aHaMTUYECKME JIMHUN U Anana3oHbl onpeaesiseMblX MacCoBblX ,qoneﬁ 3/1eMEeHTOB

[nana3oH onpesensiemMblX MacCcoBbIX

Onpegensiemblii 3n1emMeHT [NvHA BOSHbI @HA/IUTUYECKOW MUHWK, HM foneii. %
AnNOMUHNI 396.15 0.0001—0.0005
309.27 0.0005—0.01
257.51 0.01—0.5
Bucmyt 306.77 0.00001—0,005
>Xeneso 371.99 0.001—0.002
271.90 0.002—0.01
296,69 0.002—0.03
295.39 0.01—0.3
296.53 0.05-1.0
Kagmuii 228.80 0.00005—0.0003
214.44 0.00005—0.0005
326.11 0.0003—0.01
Kanbuui 422.67 0.00005—0.001
317.93 0.001—0.1
KpemHnii 288.16 0.0002—0.01
251.61 0.0003—0.01
251.92 0.005—0.3
Maruuii 285.21 0.00002—0.02
280.27 0.0001—0.005
MapraHey, 279.48 0.00005—0.005
257.61 0.005—0.05
293.31 0.01—0,3
Megb 324,75 0.00005—0.005
296.12 0.005—0.3
249.20 0.005—0.3
MblWbSK 234.98 0.0003—0.01
286.04 0.0005—0.01
Hukenb 300.25 0.002—0.02
310.19 0.002—0.05
282.13 0.05—0.5
318.44 0.1—10
Onoso 284.00 0.00002—0.005
286.33 0.00002—0.005
326.23 0.0005—0.005
CsuHel, 283.31 0.00005—0.005
217.00 0.00005—0.005
287.33 0.001—0.01
CeneH 203.99 0.0003—0.005
206.28 0.0005—0.005
CypbMma 259.81 0.00005—0.01
206.83 0.00003-0.01
docgop 213.62 0.0001—0,005
214.91 0.0001—0.005
Xpom 425.44 0.00005—0.005
301.49 0.0005—0.03
301.52 0.002—0.1
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OkoHuyaHue Tabnmybl 1

[lnanasoH onpeaensiemMmbix MacCoBbIX

Onpegensiemblii 31eMeHT [lnHa ao/Hbl aHA/IUTUYECKONR NUHUK, HM noneii. %

LInHK 213.86 0.00005—0.003
206.20 0.0001—0.01
330.26 0.0003—0.01

Ko6anbT — NUHUA cpaBHEHUA 257.89 OcHoBa
278.59
278.70
297.55
205.41
213.66
291.00
291.02
204.92
366.06
423.00

JonyckaeTca MCnonb3oBaTb Apyrne aHaaMTUYeCcKUe NIMHUKU, ecniu OHW obecneumBaloT onpegesieHne
MaccOoBbIX f0/1eil 9N1eMeHTOB B TpebyeMOoM AnanasoHe C HeonpeaeieHHOCTbIO, He MpPeBbILatoLLER YCTaHOB-
JIEHHYO HaCTOSALWMUM CTaHAAPTOM.

TabneTky npobbl AN cTaHgapTHOro o6pasLa nomMellarT Ha 3M1EKTPOA-NOACTaBKY. BepxHuii anekTpos
peKkoMeHAyeTCH 3aTaumBaTh Ha YCEYEHHbI KOHYC.

ANa yaaneHna NoBepXHOCTHbIX 3arpA3HEeHUI 31ekKTpoabl NpeaBapuTenibHO NPOKaIMBatoT B Ayre NocTo-
AHHOro ToKa B TeyeHue 20 c npu cuie Toka ot 6 A0 10 A. BK/ItOYas X B Ka4ecTBe aHoAa Ayru. dNeKTpoabl OC.Y.
JonyckaeTcs He npokanuBaTb.

dopma 1 pasmepbl 3/1eKTPOA0B U X PacMOsI0KeHNe BO BPeMs aHa/IMTUYECKO 3KCNOo3nLun NpuBeaeHbl
Ha pucyHKe 1.

a — /10 Hayana aKcno3nuumn: 6 — Npu aHOAHOM NONAPHOCTY 06pasLa: B — NP KaTOAHOI NONAPHOCTM o6pasLa

PucyHok 1

CrekTporpammbi choTorpadmpytoT Yepes TpexcTyneH4YaTbli ocnabutens. MNpu paboTe B y3kOM MHTepBasie
onpegensieMblX MacCoBbIX 0/1el 31eMeHTOB hoTorpacmpoBaHne MOXHO NPoOBOAUTL 6e3 ocnaduTtens (dr).

DneKkTpoA-NoACcTaBKy C MOMELLEHHOW Ha Hero Ta6neTKol Npo6bl UM CTaH4apPTHOTo o6pasLa BKIKYaoT B
KayecTBe aHoAa Ayru. Pervctpaumio cnekTpa HauMHatT TO/IbKO MOc/ie MepexoAa aHO4HOrO NATHA Ayrn Ha pac-
nnae Npoo6bl.

Mepexopa ycKopsitoT TEM. YTO NOC/e HECKO/IbKUX CEKYH/, TOPEHMSA AYTY BbIK/THOHAKOT TOK M MOBTOPHO BK/1HO-
YaloT ero. Noka pacnsas el e He ycnes ocTbITb.

MepBOHaYasIbHO YCTaHOB/IEHHbIW AYrOBOI NPOMEXYTOK KOPPEKTMPYIOT Nepuoanyeck B TeueHue Beelt
3KCMNO31LMM N0 yBEIMYEHHOMY N306PaXEHUIO AyTU Ha KpaHe cpeAHeit IMH3bl OCBETUTE/TbHOM CUCTeMbl UN C
NOMOLLbIO CNeLnanbHOM KOPOTKOOKYCHOM NPOEKLMOHHOW MNH3bI. PerncTpauuto cnektpa npoBogaT npu crie-
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OYHOWNX CpefHNX YCNOBUSX: LUMPUHA BXOAHOW Wenn cnekTpasibHoro npuéopa — o1 0.010 go 0.015 mm. ocBe-
LuleHre LWenn TPexsIMH30BbIM KOHAEHCOPOM, BbiCOTa Anadparmbl Ha cpefHeli NMH3e KoHAeHcopa — 5 MM,
cunaToka — oT 5 o 6 A. akcnosmums — oT 40 go 50 c. macca Tabnetkn — o10.200 4o 0.500 r. Mo namepeHu-
AIM. MOJIly4YeHHbIM Ha MepBOM 3Tane, onpeAensloT Nerkonetyyne snemMeHTbl — BUCMYT, KagMuid, MbIWbSK,
0/10BO, CypbMYy, CBMHEL,, COMEH, LNHK 1 dpocdop.

O6pasytoLmiics Npu NpoBeAeHNN NepBOro atTana Koposiek NoOMELLAT Ha CBeXe3aTOUeHHYH0 NOACTaBKy U
BK/IIOYAIOT €e BKayecTBe KaToga Ayru. Perncrpaymio crnektpa Ha4MHaloT nocsie nepexoa KatogHoro nAaTHa ayrn
C NOACTaBKM Ha pacrn/iaB/IeHHYIO 4acTb KOPOJibKa 1 NPOBOAAT ee NMpu TeX e cpefHuX ycrosuax. Beicota gnad-
parmbl Ha cpefHe nMH3e KoHAgeHcopa — 3 MM. 10 U3MepeHUsiM, No/Tly4YeHHbIM Ha BTOPOM 3Tane, onpeaenstor
TPpyAHOMETyune 3NeMEHTbl — aNtOMUHNIA, XXee30.KanbLi. KEMHWUIA, MarHuii, mapraHeL, Mefb, HUKes/1b UXPOM.

[ANa cHUWXeHnA npefenoB 06HaPYXeHUA /IErkoNeTy4Ynx a/ieMeHToB (KagMus, CBUHLA, CeneHa, CypbMbl,
LMHKa 1 cpochopa) No aHaIMTUYECKUM JIMHUAM, A/INHBI BOJIH KOTOPbIX MeHee 230 HM. NPOBOAAT JONO/IHUTE b-
HbIi 3Tan. ®oTonacTUHKN 0bpabaTbiBalOT B pacTBOpe CaIMLMA0OBOKMC/IONO HaTpuA B TeueHne 60 ¢ 1 cywar.
TabneTky Npobbl MCTaHAAPTHOro o6pas3Lia BK/IoYaloT B Ka4eCcTBe aHofa Ayrun. YC0BUS perncTpauunm crnekrpa:
lwmpurHa wenu cnekrporpada — ot 0,018 go 0.020 mm, ocBelleHMe Wenn TPEX/IMH30BbIM KOHAEHCOPOM,
BbicOTagnadhparmbl Ha cpeHeli IMH3e KoHAeHcopa — 5MM.cuna Toka — oT 18 40 20 A, akcno3uumss — oT45
[o 60 c, anekTpog-noActaBka AvameTpom 15 mm c yrny6rieHveM Ha TopueBoil yactm 1.5 mMm. mMacca
Tabnetkmn — o10.700 o 1.000 r (PI).

Mpy HeO6XOANMOCTM OMnpeesieHNs MaccoBOW A0/ CefleHa peKkoMeHAyeTCcss NPoBOAWTL ocnabneHne
JNIMHWIA cnekTpa KobanbTa 1 ero CnsoWwHoro ooHa ANs yayyeHna COOTHOLWEHNA curHan/goH. B aTom cnyvae
OoTOMpaloT HaBeCKM OKCcuaa matepumasa npobbl n ctaHaapTHoro o6pasya ot 0.600 g0 0.900 r B3aBUCMMOCTH OT
yC/0BUWii NPOBEeAEHNS aHaM3a 1 MacCOBOW 4,0/ CesleHa, CMeLUMBAaKOT C MeIKO MefHOM CTPYXXKOY B COOTHO-
LWeHN Maccbl Meaun K HaBecke Npobbl U cTaHAapTHOro o6pasua 1:3 n TabneTupyoT. YCNoBUA peructpaunm
cnekTpa: WupuvHa wenuv cnektporpadga — ot10,020 g0 0,030 MM. OCBELLEHME LWEeNN TPEX/TMH30BbIM KOHAEHCO-
pom. BbicOTa Avadparmbl Ha cpefHel nMH3e KoHAeHcopa — 5 MM. cunia Toka — OT 18 o 20 A. aKcnosu-
uma — ot 20 go 30 ¢, anekTpoA-noacTaBka AnameTpom oT 1500 18 mMm. JonycKaeTCs KaxXAyH CNeKTporpamMmmy
noslyyatb NyTeM HaOXEHNSA N3/TyYEeHUI N3 HECKO/TbKMX GPUKETOB Ha OZHO U TOXe MeCTO (DOTOMTACTUHKMN.

DOTONNACTUHKN NPOABNAIOT B TeueHne 4— 6 MUH Npu TemnepaType oT 18 °C go 20 °C. domkcupytoT, npo-
MbIBaloT n cywart (Pr).

OnNTUMM3aLUuo YC/I0BUIi NPoOBeAEeHNS aHaM3a KOHKPETHOro BUAa Wiav Mapku NpoAyKLMy OCyLecTB/IAOT
nyTem nogbopa 3HauyeHuli nepeMeHHbIX NapameTpoB (Macca TabneTku, TOK Ayr1, 3KCNO3nums, LWMpUHa BXos-
HOW LWenn cnekTpasibHOro Npuéopa), BbiIGopa ONTUMa/IbHbIX aHAIMTUYECKUX SIMHUIA, Tuna DOTONNACTUHOK,
hOPMbI BEPXHETO U HUXHEro aneKTpoga 1 .n.

5.5 O6pab6oTka n ochopmaeHne pe3ybTaToB aHannsa

B cnekTpax npo6 1 ctTaHAapTHbIX 06Pa3LIOB N3MEPSAIOT MHTEHCUBHOCTU aHa/TUTUYECKUX IMHUIA 3/1eMeH-
TOB W JINHWUI CpaBHEHNA KobanbTa.

[onyckaeTcsa BMECTO MHTEHCUBHOCTW SIMHUWN CPABHEHNA NCMO/1b30BaTh MHTEHCUBHOCTb HEPa3/I0XEeHHO-
rocseta (®3) MMUHUMaNbHOE 3HAaYeHNe ONTUYECKOM NIOTHOCTU (hOHa, N3MEPEHHOTO PSAOM C aHa/IMTUYECKOW
NNHKEN.

MNpw choTorpacnyeckoli permctpalmm cnekTpa B cnekTporpaMmax npo6 v ctaHaapTHbIX 06pasLoB nsme-
PSOT MOYEPHEHUS S aHANIMTUYECKUX JIMHUI onpeAensemMbIXa/1eMeHTOB UINHUI CpaBHEHNS, BbIGUpas CTyneHb
ocnabneHnsi ¢ onNTUMasibHbIMU 3HAYeHUAMMN NOYEpPHEeHUA. Mo M3MepeHHbIM 3HAaYeHUSAM Tpex pe3y/bTaTosB
WHTEHCUBHOCTEW BbIYMCAAIOT Pa3HOCTU MOYepHeHun AS 1 nx cpegHeapundmeTnyeckme sHaveHns AScp 4nas
KaXJ0ro cTaHfapTHOro obpasta 1 Kaxaoro eiMHNYHOro onpejesieHns nNpoobel. Mepes BblUNC/IEHNEM CpeHe-
apudMeTNHECKOro 3Ha4eHUsi pPeKoMeHJyeTcs MPOBECTU MPOBEPKY MPUIroAHOCTU pe3ynbTaToB M3MepeHwui
WHTEHCUBHOCTEN BCOOTBETCTBUN C NPUIoxXeHnem b.

Mo BbIUMCIEHHBIM 3HAYeHUSAM ASCp A5 CTaHA4apTHbIX 06pa3LoB U COOTBETCTBYIOWMUM UM 3HAYEHUSAM
MaccoBbIX fos1eli onpegensembix asieMeHToB C CTPOAT rpagynpoBOYHbIe rpadmky BkoopauHatax: AScp - 1gC.

Mo 3HavYeHUAM Ascp A1A NPoO6 HaxXo4AT MaccoBble 40/M OonpeaensieMblX 3/IEMEHTOB M0 COOTBETCTBY!O-
LWMM rpaZlyMpoBOYHbIM rpadunKkam.

Mpy OTO31EKTPUYECKOWN perncTpaumm cnekTpa no nosly4eHHbIM pesysibTaTaM Tpex M3MepeHnin NHTeH-
CUBHOCTW /aHaNnUTUUYeCKUX JIMHNI onpefensemMblX 3/1IEMEHTOB BbIYUC/IAIOT cpefHeapumeTnyeckne sHave-
HUA /cp ANSA KaXAoro craHAapTHOro obpasua M Kax[oro efuMHUYHOro orpejesieHus npobbl. lMepep
BblYMC/IEHVEM CpefHeapuMETUYECKOTO 3HAYEeHUss PEeKOMEeHAYyeTCs MNPOBECTU MNPOBEPKY MNPUTro4HOCTU
pe3ynbTaToOB M3MEPEHUI B COOTBETCTBUM C NpuioxeHneM b. Mo BbIYMCNEHHbIM 3Ha4YeHUAM /cp ANsA cTaHgap-
THbIX 06pa3L0B N COOTBETCTBYIOLWMM MM 3HAYEHUSM MacCOBbIX A0Mel onpeaensemMblx aeMeHToB C cTpoaT
rpagynmpoBoyHble rpacukm B koopauHatax: /cp- Cwunnlg/cp- Ig C.

8
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Mpun paboTe Ha CNEKTPOMETPE C KOMMbIOTEPOM 3HAYEHUSA MACCOBbIX 40/1eli 9/1EMEHTOB B CTaHAAPTHbIX
obpasuax ncooTBETCTBYIOLNE UM CpeiHeEapudMeTUYeCKe 3Ha4YeHNA N3MePEHN A MIHTEHCUBHOCTEN aHanuTn-
YeCKNX IMHNIA onpeaensembiX 3/IEMEHTOB BBOAAT B KOMIMbIOTEPHYHO CUCTEMY, KOTOpas hopMupyeTt ypaBHeHue
rpaflyvpoBOYHOl 3aBUCUMOCTH.

Mo 3HaveHnaAM /cpunu lg /cp ansa Npo6 HaxoAAT MacCcoBble A0V onpeaenieMbiX 3/1IeMEeHTOB N0 COOTBET-
CTBYIOLNM rpagynpoBOYHbIM rpadumkam.

MpoBepKy NpUemaeMOCTN pe3y/ibTaTOB aHa/in3a B YC/IOBUSAX NOBTOPSIEMOCTU MPOBOAAT MNyTemM cpaBHe-
HUA pacXoXaeHua pe3ynbTaToB ABYX NapasifiefibHbIX OnpegesieHnin ¢ npeaesiom NoBTOPAEMOCTHU I. IpUBeAEeH-
HbIM BTabuue 2. Pe3ynbTaTbl NapasiiefbHbIX onpeaesnieHnii NpusHaT NpUuemMsIeMbIMA U MO HUM BbIYUCSIOT
pe3ynbTaTaHann3a Kak cpegHeapudmeTnyeckoe 3HaueHne pe3yibTaToB napasanenbHbiX onpeneneHunii, ecnm
BbINonHsaeTca ycnoBue Ctag - Cmin £1, r=2.77 ar Ans ypoBHS BepoATHOCTN 95 %. rae ar— cpegHekBagpa-
TUYecKoe OTK/IOHEeHNE pe3ybTaToB NapassiesibHbIX onpeaeneHunii, NoNyYeHHbIX B YC/I0BUSX MOBTOPAEMOCTU.

Mpu pacxoxaeHnn pe3ynbTaToB NapassiesibHbIX onpeaeneHnin 6onee gonyckaemoro npegena noBTops-
eMOCTM aHa/IM3 NOBTOPSHOT, MOYUMB ellle ABa pe3y/ibTaTa napasisiefibHbIx onpeaenenunii. Ecnv npm astom gma-
nasoH (Cmex- Cmin) pe3ynbTaTtoB YeTblpex onpeAeneHnini paBeH WM MeHblle MO 3HAYEHUD KPUTUYECKOro
nonanasoHa CRO0 95 (4) ans ypoBHA BepoAaTHOCTM 95 % npu n - 4, TO B KA4YeCTBEe OKOHYaTes/IbHOro pe3ysbTaTta
[0/MKHO dhukecmpoBaTbCsa cpegHeapndMeTnyeckoe 3HaveHne pe3ynbTaToB YeTbipex onpeaeneHunii.

3HaueHue KkpuTuyeckoro gnanasoHa CRogs (4) 4N yeTblpex NapasnsenibHbIXonpeaeneHunii paccumtbliBa-
10T no cpopmysie CR095(4) = 3.6 mcT,,rae r,, — cpefHekBagpaTnyeckoe OTK/IOHeHWe pe3ynbTaToB napassiesib-
HbIX OnpeaeneHnin, NoAyYeHHbIX B YC/TIOBUSAX MOBTOPAEMOCTH.

Ecnu granasoH YeTbipex n3MepeHni 60bLLe KPUTUYECKOTo AnanasoHa Ana n - 4. To nocTynarT cneay-
IOLWMM 06pa3oM: BbISCHAOT MPUYUHBI MPEBbILLEHUSA KPUTUYECKOro AMana3oHa u noBTOpAT aHanm3 Ha npobax,
NoYyYeHHbIX NPV NOBTOPHOM OT60pe Npo6. lonyckaeTcs B Ka4eCTBE OKOHYATe/IbHOro pe3ybTaTta (hMKCMpo-
BaTb MeAnaHy pe3ysibTaToB YeTbIpex onpeaeneHuni

C =med{C, ¢ C2* C3 4 C4} = med<Cm,, +C3* C3* C,,,} = <>

PesynbTaT aHanun3a B AOKyMeHTax, npejycmaTtpuBatoLiMX ero ncnosib3oBaHve, npeactasnstoT B suge C
nameeuge C1 U (C ¢ p)npu/< = 2(P = 0.95), rae « — koadhdunumMeHT oxBarta no pekomeHgaunam [11]. B cny-
yae npejcTaB/ieHUs pesyfibTaTa aHasv3sa B Buge CykasblBalOT CCbI/IKY Ha JOKYMEHT, yCTaHaBAMBaoLW Wi 3Ha-
YeHue paclUMpeHHOW HeonpeaeneHHOCTY (rpaHKLLbl MOrPeLHOCTN) pe3y/ibTaToB aHanmsa.

3HaueHNs paclUMpeHHO HeonpeaesieHHOCTU pe3y/ibTaToB aHann3a U npuBefeHbl B Tabnuue 2.

5.6 KOHTpOJ/Ib TOYHOCTM aHanunsa

KOHTpO/1b TOYHOCTM aHanin3a ocyuecTsnatoT B cooTBeTCcTBUM ¢ TOCT NCO 5725-1. TOCT NCO 5725-2,
FOCT NCO 5725-4. TOCT NCO 5725-6 He pexe ogHOro pasa B KBapTas. [epnoanvyHOCTb ONepaTUBHONO KOH-
TPONA TOYHOCTU aHanM3a, a Takxke npoueaypbl KOHTPO/IA CTabU/IbHOCTU pPe3ybTaTOB aHann3a, pernameHTu-
pYyIOT B fOKYMeHTax nabopatopuun. B kauecTBe HopMaTuBa Npuv KOHTPOJIE TOYHOCTU MUCMNOJSb3YIOT 3HAYEHNsS
pacluMpeHHOl HeonpeesieHHOCTN MeToda aHanmsa Uno pekoMeHgauusam [11]. npuBegeHHble B Tabnimue 2.

HopmaTnBbl KOHTPOA NPELN3NOHHOCTM — Npeaes NoOBTOPAEMOCTU 1M Npeaen BOCNPON3BOANMOCTU ABYX
pesynbTaToB M HOPMaTUB KOHTPOJIS TOYHOCTY (PacLUMpeHHOR Heonpeae/IeHHOCTW) NprBeAeHbl B Tabnnue 2.

Tab6nuuya2 — HopmaTuBbl KOHTPONA NPELN3NOHHOCTN (MOBTOPAEMOCTH ¥ BOCMPOU3BOAMMOCTI) U HOPMAaTNB KOHTPO-
NS TOMHOCTU — pacluMpPeHHOl HeonpeaeneHHOCTU Npu A0BepUTENbLHON BepoaTHocTM P = 0.95
B npoueHTax

" Mpepen Mpoagen PaclumpexHas
OnpegensiemMblii 3/1eMeHT MaccoBas gonsa
noBTOPSEMOCTU BOCNpou3BoAMMOCTM R HeonpegeneHHoctb U (ft * 2)
ANOMUHNI 0.00010 0.00005 0.00007 0.00005
0.00020 0.00010 0.00014 0.00010
0.0005 0.0002 0.0003 0.0002
0.0010 0.0006 0.0008 0.0006
0.0020 0.0010 0.0015 0.0010
0.005 0.001 0,002 0.001
0.010 0.003 0.005 0.003
0.020 0.008 0.012 0.008
0.050 0.019 0.026 0.019
0.100 0.030 0.040 0.030
0.20 0.05 0.07 0.05
0.50 0.10 0.16 0.11
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MpogonxeHne Tabnuuybl 2
B npoueHTax

. Mpepen Mpepen PacwmpeHHasn
Onpepaensemblii anemeHT Maccosas gons
noBTOPAEMOCTY BOCMpou3BoAMMOCTY R HeonpefeneHHocTb 17 » 2)
BucmyTt 0.000010 0.000005 0.000007 0.000005
0.000020 0.000008 0.000011 0.000008
0.00005 0.00002 0.00003 0.00002
0.00010 0.00004 0.00006 0.00004
0.00020 0.00008 0.00011 0.00008
0.00050 0.00015 0.00021 0.00015
0.0010 0.0002 0.0003 0.0002
0.0020 0.0006 0.0009 0.0006
0.0050 0.0014 0.0020 0.0014
Xeneso 0.0010 0.0004 0.0006 0.0004
0.0020 0.0008 0.0011 0.0008
0.0050 0.0018 0.0025 0.0018
0.010 0.003 0.005 0.003
0.020 0.006 0.009 0.006
0.050 0.014 0.020 0.014
0.10 0.03 0.04 0.03
0.20 0.05 0.07 0.05
0.50 0.11 0.16 0.11
1.00 0.20 0.30 0.20
Kagmuii 0.00005 0.00003 0.00004 0.00003
0.00010 0.00005 0.00007 0.00005
0.00020 0.00010 0,00014 0.00010
0.0005 0.0002 0.0003 0.0002
0.0010 0.0004 0.0006 0.0004
0.0020 0.0008 0.0011 0.0008
0.0050 0.0018 0.0025 0.0018
0.010 0.003 0.005 0.003
Kanbuuii 0.00005 0.00003 0.00004 0.00003
0.00010 0.00005 0.00007 0.00005
0.00020 0.00009 0.00013 0.00009
0.00050 0.00025 0.00026 0.00018
0.0010 0.0004 0.0006 0.0004
0.0020 0.0008 0.0010 0.0006
0.0050 0.0015 0.0016 0.0011
0.010 0.002 0.003 0,002
0.020 0.006 0.009 0.006
0.050 0.010 0.016 0.011
0.10 0.02 0.03 0.02
KpemHnii 0.00020 0.00012 0.00016 0.00011
0.0005 0.0003 0.0004 0.0003
0.0010 0.0006 0.0008 0.0006
0.0020 0.0010 0.0015 0,0010
0.005 0.002 0.003 0.002
0.010 0.003 0.005 0.004
0.020 0.007 0.010 0.007
0.050 0.017 0.023 0.015
0.10 0,03 0.04 0.03
0.20 0.06 0.07 0.05
0.30 0.09 0.10 0.07
MarHnii 0.000020 0.000012 0.000017 0.000012
0.00005 0.00003 0.00004 0.00003
0.00010 0.00007 0.00010 0.00007
0.00020 0.00013 0.00018 0.00013
0.0005 0.0003 0.0004 0.0003
0.0010 0.0006 0.0007 0.0005
0.0020 0.0009 0.0012 0.0009
0.0050 0.0020 0.0020 0.0014
0.010 0.003 0.004 0.003
0.020 0.005 0.006 0.004
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Onpegensiemblii an1eMeHT

MapraHel,

Meab

MbILW bAK

Hukenb

Onoso

CBuHey,

MaccoBsas gonsa

0.00005
0.00010
0.00020
0.00050
0.0010
0.0020
0.0050
0.0100
0.020
0.050
0.100
0,20
0.30

0.00005
0.00010
0.00020
0.0005
0.0010
0.0020
0.0050
0.0100
0.020
0.050
0,10
0.20
0.30

0.00030
0.0005
0.0010
0.0020
0.0050
0.010

0.0020
0.0050
0.0100
0.020
0.050
0.100
0.20
0.50
1.00

0.000020
0.00005
0.00010
0.00020
0.00050
0.0010
0.0020
0.0050

0.00005
0.00010
0.00020
0.00050
0.0010
0.0020
0.0050
0.010

Mpepen
noBTOPAEMOCTN T

0.00002
0.00003
0.00006
0.00013
0.0002
0.0005
0.0010
0.0020
0.004
0,008
0.016
0.03
0.04

0.00003
0,00005
0.00010
0.0002
0,0004
0.0008
0.0018
0.0030
0.006
0.014
0.03
0.05
0.07

0.00014
0.0002
0.0004
0.0008
0.0018
0.003

0.0005
0.0011
0.0020
0.004
0.008
0.016
0,03
0.05
0.10

0.000008
0.00002
0.00004
0.00008
0.00018
0.0003
0.0006
0.0014

0.00002
0.00004
0.00008
0.00020
0.0003
0.0006
0.0014
0.003

Mpegen
BOCNpon3soaMMocTH R

0.00003
0,00004
0.00008
0.00019
0.0003
0,0006
0.0015
0,0028
0.005
0.012
0.022
0.04
0.06

0.00004
0.00007
0.00014
0.0003
0.0006
0.0011
0.0025
0.0050
0,009
0.020
0.04
0.07
0.10

0.00020
0.0003
0.0006
0,0011
0.0025
0.005

0.0006
0.0015
0.0028
0.005
0.012
0.022
0,04
0.08
0.15

0.000012
0.00003
0.00006
0.00011
0.00025
0.0005
0.0009
0.0020

0.00003
0.00006
0.00011
0.00028
0.0005
0.0009
0.0020
0.004

roCT 8776—2010

8 npoueHTax

PaclumpeHHas

HeonpegeneHHoctb U (k - 2}

0.00002
0.00003
0.00006
0.00013
0.0002
0.0005
0.0010
0.0020
0.004
0.008
0.016
0.03
0.04

0.00003
0.00005
0.00010
0.0002
0.0004
0.0008
0.0018
0.0030
0.006
0.014
0.03
0.05
0.07

0.00014
0.0002
0.0004
0.0008
0.0018
0.003

0.0005
0.0011
0.0020
0.004
0.008
0.016
0.03
0.06
0,10

0.000008
0.00002
0.00004
0.00008
0.00018
0.0003
0.0006
0.0014

0.00002
0.00004
0.00008
0.00020
0.0003
0.0006
0.0014
0.003
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OkKoH4YaHue Tabnuubl 2
B npoueHTax

. Mpegen Mpegen PaclumpeHHasn
Onpegensiemblii anemeHT MaccoBas gons
NOBTOPAEMOCTU I BocrnpoussoaumocT R HeonpefeneHHocTb L < =2)
CeneH 0.0003 0.0002 0.0002 0.0002
0.0005 0.0003 0.0003 0.0003
0.0010 0.0005 0.0005 0.0005
0.0020 0.0006 0.0008 0.0006
0.0050 0.0015 0.0018 0.0014
Cypbma 0.00005 0.00003 0.00004 0.00003
0.00010 0.00004 0.00006 0.00004
0.00020 0.00008 0.00011 0.00008
0.00050 0.00018 0.00025 0.00018
0.0010 0.0003 0.0005 0.0003
0.0020 0.0006 0.0009 0.0006
0.0050 0.0014 0.0020 0.0014
0.010 0.003 0.004 0.003
docdop 0.00010 0.00004 0.00006 0.00004
0.00030 0.00011 0.00016 0.00011
0.00050 0.00018 0.00025 0.00018
0.0010 0.0003 0.0005 0.0003
0.0020 0.0006 0.0009 0.0006
0.0050 0.0014 0.0020 0,0014
Xpom 0.00005 0.00002 0.00003 0.00002
0.00010 0.00004 0.00006 0.00004
0.00020 0.00007 0,00010 0.00007
0.00050 0.00015 0.00021 0.00015
0.0010 0.0002 0.0003 0.0002
0.0020 0.0005 0.0006 0.0005
0.0050 0.0010 0.0015 0.0010
0.0100 0.0020 0.0028 0.0020
0.020 0.004 0.005 0.004
0.050 0,005 0.008 0.006
0,100 0.010 0.014 0.012
LinHk 0.00005 0.00002 0.00003 0.00002
0.00010 0.00004 0.00006 0.00004
0.00030 0.00011 0.00016 0.00011
0.00050 0.00018 0.00025 0.00018
0.0010 0.0003 0.0005 0.0003
0.0020 0.0006 0.0009 0.0006
0.0050 0.0014 0.0020 0.0014
0.010 0.003 0.004 0.003

[N NpOMEXYTOUHbIX 3HAYEHWIT MAaCCOBbIX 0/1EN 3/IEMEHTOB pacyeT 3HaueHuii r.R u U npoBoasaT MeTo-
O,0M NIMHERHOW NHTepnoNALUN.

6 MeToa XMMUKO-AaTOMHO-3MNUCCUOHHOTO CMeKTpanbHOro aHanmsa c UHAYKTUBHO
CBSI3aHHOW Ns1a3mMoli B Ka4eCcTBE UCTOYHMKA BOS6y)K,CI,eHVIH CrneKkTpa

6.1 MeToAa nsmepeHnda

JAnana3oHbl onpegensemMbiX MacCOBbIX A01eli 9/1eMEHTOB. %:
- antoMnHmii — 0,0005— 0.3;

- xeneso— 0,001—1,0;

- kagmuii — 0.0002—0,005;

- KpeMHuii — 0,001—0,3;

- marHmnii — 0,0005—0.01;

- mapraHey, — 0.0002—0,3;

- megb — 0,0005—0.3;

12
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- Hukesb — 0,001—1.0;

- poccpop — 0,001—0,01;

- umHK — 0,0005—0.01.

MeTop ocHOBaH Ha BO36YXAeHUN cnekTpa NHAYKTUBHO CBSA3aHHO M1a3Moii ¢ nocrieyolleli pernctpa-
Lmen n3nyyeHuns cnekTpaibHbIX MMHUI hoTOaNeKTpnYeckMM cnocobom. MNpu npoBeAeHN aHaIn3a UCnosib3y-
10T 3aBMCUMOCTb MHTEHCUBHOCTEN CMeKTPasibHbIX JIMHUIA 3/1eEMEHTOB OT UX MacCoBbIX f0J1ell B npobe. Mpoby
npeABapuTesIbHO PACTBOPSIOT B CMECU COMSIHOM 1 a30THOW KMUC/OT.

6.2 CpepacTBa MamepeHuii, BcnoMmoraTesibHble YCTPOWCTBA, MaTepuasbl, PpeakTuBbl, PacTBOpPbI

ABTOMaTU3NPOBAHHbIN CNeKTPoOMeTp (MOSIMXPOMATOP WM MOHOXPOMAaTOP) aTOMHO-3MUCCUOHHBIM C
MHAYKTUBHO CBSI3aHHOW M1a3Moil B kayeCTBe UCTOYHMKa BO3OYXAeHUSA cnekTpa co BceMu nepudepnitHbiMmmn
ycTpoiicTBamu.

Becbl nabopaTopHble creurasbHOro v BbICOKOro K/iacca TOYHOCTM nto6oro Tuna no FOCT 24104.

AproH no rOCT 10157.

KucnotaaszotHaa no FOCT 11125 unmFOCT 4461, X.4. nnn y.a.a., AONONHUTENIbHO OYULLEHHAasA NeperoH-
KOW UM MHBIM CNOCO60M 1 pa3baBneHHas 1:1.

Kucnota consHas no FOCT 14261 n pasbaBneHHas 1:1.

Cmecb kncnot: k800 cm3Bogbl o6aBnsA0T 300 cm3consiHOM kKncnoTbl U 100 cM3a30THO KUCNOThI.

Mopowok astoMnHMEBLI No TOCT 5494,

Mopowok xenesHbin mapkn MKB-1 no FTOCT 9849 nnn xeneso kapb6oHUIbLHOE, OC.4., Nno [12].

Kagmuii nofOCT 1467 nnn TOCT 22860.

Kob6anbT mapkm KO no TOCT 123 ¢ yCcTaHOBJ/IEHHbIMW MacCOBbIMW A0SIMW ONpeaensieMbiX 3/1EMEHTOB.

HaTpuii KpeMHeKUCbIN 9-BOAHbIV no [13].

MopoLIOoK HMKeNeBbI Kap6OHUNBLHBLIN No TOCT 9722.

MarHuii nepBuyHbIlvi No TOCT 804.

MapraHey noFOCT 6008.

Megb no FOCT 859.

Kanwii chbocchopHokucnblii no FOCT 4198. BbicyLleHHbI Npy Temnepartype (105 + 2) °C BTeveHue 1u.

LimHk no TOCT 3640.

Hatpwii yrnekmcnblii no FOCT 83, pacTBOp MaccoBOl KoOHLeHTpaumu 200 r/gm3.

Bopaa gnctunnnpoBaHHas no FOCT 6709, AONO/HUTENbLHO OYULEHHAsA NEPEroHKOM WM MHbIM CMo-
co6om.

PacTBOp KOGasibTa MaccoBoOi KOHLEeHTpauum 200 r/gm3: HaBecky kobasibTa Maccoli 100,00 rnomewaroT B
CcTakaH BMecTUMOCTbIO 1000 cm3, gobaBnsatoT 50 cm3 Boabl 1 nopumamu oT 5 o 10 cm3 npunusatoT 400 cm3
a30THOW KMcNoTbl. PacTBOp BbinapmBatT A0 o6bema oT 250 go 300 cm3, oxnaxaarT, NEPEBOAST B MEPHYHO
K016y BMeCTUMOCTbIO 500 cM3 n4onnBatoT A0 MeTKM BOAOIA.

PacTBOp Xenesa 1 HAKeNA MacCcoBbIX KOHLEeHTpauuii 1 r/am3: HaBecKy xenesa maccoii 0,5000 r pacTBo-
pAtoT Npy HarpeBaHny B 30 cM3CMeCH KUCIOT, KUMATAT OT 540 10 MUH, OXNnaxaakT v NepeBoAAT B MEPHYHO KOJ1-
6y BMecTUMOCTbIo 500 cm3. HaBecky H/KeneBoro nopoiuka maccoi 0,5000 r pacTBOPSAIOT Npy HarpeBaHun B
25 cmM3 a30THOW KUCMIOTbl, pasbaBneHHon 1:1. kMnatatr oT 5 go 10 MuH. pasbaBnsaiT Bogon go 100 cm3,
(PUNbTPYIOT pacTBop Yepe3 PUAbLTP CpefHelr NAOTHOCTU, NPOMbIBAKOT (DUNLTP YeTblpe-NAaTb pa3 rops4vei
BOJOW, OXN1aX4alT, NepeBoOAAT B TY XXe MEPHYIO KONBY nA0NMBalOT 40 METKN BOAOA.

PacTBop MapraHua u MeAu MacCOBbIX KOHLUeHTpauuii 1 r/gM3 v mMarHMsi MaccoBOW KOHLUEeHTpauuu
0,1 r/am3:HaBeckn MapraHua n megm maccoli no0,5000 r n marHusa maccoi 0.1000 roTAaenIbHO pacTBOPSIOT Npu
HarpeBaHuM B 25 cM3 a30THOW KUCMOTbI, pa3baBsieHHOM 1:1, kunaTtaT oT 540 10 MUH. OXlaxaaroT, Kaxablii pac-
TBOp NepeBOASAT BMePHble KO/16bl BMECTUMOCTbLIO 100 cM3KaxAas naoAnBatoT 4,0 MeTKM BOAOW. B MepHYto Ko/I-
6y BMecTMMOCTbIo 100 cM30T6MpatoT no 20 cM3 NoMyYeHHbIX PaCTBOPOB MapraHua n mean n 10 cm3 pacteopa
MarHus 1 oNIMBaloT 0 METK/ BOAOMN.

PacTBop antoMWHWA MaccoBOl KOHUeHTpauun 1 r/Am3: HaBecky a/lOMWHMEBOro MOpoLLKa Maccoi
0.4000 r pacTBOpAOT NpY HarpeBaHUn B 25 cM3 CONSAHOM KNCNOTbI, pa3dbaBnieHHON 1:1. nepeBOAAT B MEPHYHO
KON6Yy BMECTMMOCTbLIO 100 cM31 40NBaKOT 0 METKM BOAOW. B MepHYto kon6y BMecTUMocCTbo 100 cm30T6upa-
10T 25 cM3 NO/y4EeHHOro pacTBopa 1 A0NMBatoT 4,0 METKN BOAOWN.

PacTBOp KagMUs U LUMHKa MaccoBbIX KOHUeHTpauuii 0.02 r/am3 n poccopa MaccoBoli KOHLEHTpaunm
0.04 r/am3:HaBeCcKu KagmMus n LumnHka maccoii no 0.1000 roTaesibHO pacTBOPSAIOT Npu HarpeBaHun B25 cm3a30T-
HOW KMCNoTbl, pa3baBrieHHON 1:1. oxnaxpatoT, Kaxablli pacTBOp NepeBOAAT B MeEPHble KON6bl BMECTUMOCTbLIO
500 cM3 Kaxaast Ao nBatoT 4,0 METKU BOAoI. HaBecKy chochopHOKMCIOro Kanimsi Maccoli 0,4393 r pacTBOpstOT
B BOJE, NepeBOAAT B MEPHYIO KOOy BMeCTMMOCTbI0 500 cM3 1 Ao/IMBaIOT A0 MeTKM BOAOW. B MepHyto konby
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BMecTUMOCTbio 100 cm3 oT6mpatoT no 10 cM3 NOSTyYEeHHbIX PacTBOPOB Kagmus 1 uuHka u 20 cm3 pacTBopa
dhocchopa 1 4oNNBatoOT 4,0 METKN BOAOMN.

PacTBOp KpemHUA MaccoBoOl KOHUeHTpauumn 0.5 r/amM3: HaBeCKy KpeMHEKUNC/10ro HaTpus maccoi 2,5297 r
pacTBopstoT B 50 cM3 pacTBopa Yr/ieKMcrioro HaTpus, nepeBogsaT B MEPHYIO KOGy BMeCcTMMOCTbo 500 cm3 un
[0NNBAlOT 40 METKN BOAOA.

AN NpUroToBNEHNA PacTBOPOB C M3BECTHbIMU KOHLEHTPAUMAMN 3/IEMEHTOB [0MNYyCKaeTCA UCMO/b30-
BaTb OKCWUAbI UV CON CTabU/IbHOrO COCTaBa, a Takxe rocyfapcTBeHHble CTaHAapTHble 06pasLibl pacTBOPOB
MeTasnoB.

PacTBOpbI N3BECTHLIX KOHLEHTPaL Wi 3/1eMEHTOB XpaHAT B MONIM3TU/IEHOBOW Nocye.

6.3 TloprotoBka KaHannsy

6.3.1 TpurotoBseHne rpagynpoBOYHbIX PacCTBOPOB

[na npuroToBeHNs rpafynpoBOYHbIX pacTBOPOB 1— 11. pekOMeHAyeMbIi COCTaB KOTOPbIX NPUBEAEH B
Tabnuue 3. B MepHble KoMbbl BMeCTUMOCTbIO 100 cM3 kaxaas oTéMpatoT pacyeTHble 06beMbl PacTBOPOB C
N3BECTHOW KOHUEHTpaLeli 31eMeHTOB 1 40/NBAOT A0 MeTK1 BOAONM. MNpy He06X0ANMOCTM BHOCAT NONpaBKu
Ha MacCOBYIO [jO/110 3/1EMEHTOB B KObasibTe, NCNOIb30BaHHOM /11 MPUTrOTOB/IEHNS €0 pacTBopa.

Tab6nunua 3 — CocTaB rpagympoBOYHbIX PacTBOpPOB
B Mmunnurpammax Ha Ky6uyeckuii geyumeTp

MaccoBasi KOHLEHTpauus afemMeHTa B rpagy poBOYHbLIX PAcTBOPax

2nemeHT

1 2 3 4 5 6 7 8 9 10 11
ANOMUHNIA — 1 5 25 50 — 0.1 0.5 5 50 100
Xeneso — 5 10 50 100 — 0.2 1 10 100 200
Kagmwii — 0.2 0.4 1 5 — 1 1 1 1 1
KpemHnii — 1 5 10 20 — 0.25 0.5 2.5 25 50
MarHwnii — 0,5 1 5 10 — 0.05 0,25 25 5 10
MapraHey, — 1 5 25 50 — 0.1 0.5 5 50 100
Mepb — 1 5 25 50 - 0.1 0.5 5 50 100
Hukenb — 5 10 50 100 - 0.2 1 10 100 200
doccop — 0.4 0.8 2 10 — 2 2 2 2 2
LInHK — 0.2 0.4 1 5 — 1 1 1 1 1

MaccoBasi KOHLleHTpaLmsa KobanbTa B rpagyMpoBOYHbIX pacTBopax 1—5 coctaBnseT 50 r/gm3, B rpagyu-
POBOUYHbIX pacTBopax 6— 11 — 10 r/gm3.

6.3.2 MpurotoBaieHNe pacTBOpPOB NPoo6

HaBecky npobbl Mmaccoli 5.000 r nomewaoT B cTakaH BMeCTUMOCTbIO 250 nnum 400 cm3, pacTBOpSIOT B
100 cm3cmecn KMCnoT, ,06aBNAs CMecb HEGONbLLMMIY MOPLUMSAMU, BbiNapuBatoT 40 o6bema o1 25 go 30 cm3,
nepeBoOAAT B MEPHYIO KO/16y BMECTUMOCTbIO 100 cM3 1 AONMBAOT ;O METKM BOAON. [ONyYeHHbI NepBUYHbIA
pacTBOp NCNOMb3YIOT A1 ONpeAesieHnsa Kagmus, UuHka n dpocgopa.

B MepHyto konby BMecTMmocTbio 100 cm30T6uparoT 20 cM3NepBUYHOIro pacTBopa 1 40NMBatoT 4,0 METKU
BOAOW. PacTBOp UCMONbL3YIOT A8 onpefeneHns HUKeNs, xenesa, Mean, MapraHua, KpeMHUs, antoMUHNUS 1
MarHus.

6.4 TlpoBegeHue aHanusa

MofroToBKY CNEKTPOMETPa K BbINO/IHEHNIO N3MEPEHMI NPOBOAAT B COOTBETCTBUM C UHCTPYKLMED No aKe-
nayaTauuy n o6CNyXnBaHUIO CNekTpomeTpa.

VIHCTpyMeHTa/IbHblE NapamMeTpbl CNeKTPOMETPA Y PACX0f aproHa ycTaHaBMBatoT B npegenax, obecne-
UMBAIOLLMX MaKCUMasIbHYIO YyBCTBUTE/IbHOCTb ONpeesieHnsi MacCoBbIX 40/1ei 3/1EMEeHTOB.

PekoMeHAyeMble A/IMHbI BOSIH aHA/IMTUYECKUX NINHWI 1 AnanasoHbl onpeaesisieMblX MacCoBbIX Ao/ei
3/1IeMEHTOB NpuBeaeHbl B Tabnvue 4. M3 npuBeaeHHbIX IMHUIA BbIGUPAOT ONTUMa/IbHbIE B 3aBMCMMOCTM OT
MaccoBbIX fo/1eli 9/1IeMEHTOB B Npo6ax, Tuna CnekTpomMeTpa, BO3MOXHOCTEN pa3melleHns BbIXOAHbIX Wesnei
Ha KapeTKax npuéopa v Apyrnx KOHKPETHbIX YCI0BWI aHam3a.
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Ta6nuya 4— PeKkoMeHAYEMble 4/IUHbI BOTH aHA/IUTUYECKUX JIMHUA W 4nana3oHbl onpegensieMblX MaccoBbIX Aonei
3/1eMEeHTOB

[nana3oH onpegensieMbiX MaccoBbIiX

Onpegensiemblii 31emMeHT [lnHa NoMHbI aHA/TMTUYECKON NUHUK, HM poneii, %
ANOMUHNIA 309,27 0.0005—0.3
394.40 0.0005—0.3
396,15 0.0005—0.3
Xeneso 259,94 0.001—1.0
238.20 0.001—1.0
234,35 0.002— 1,0
Kagmwuii 226,50 0.0002—0,005
214.44 0.0004—0.005
KpemHuii 251,61 0,001—0,3
MarHuii 279,55 0.0005—0.01
280,27 0.0005-0,01
MapraHey, 257,61 0,0002—0,3
259,37 0.0002—0,3
293,31 0.0002—0,3
Megb 324,75 0.0005—0,3
224,70 0,001—0,3
Hwukenb 216,56 0,001—1,0
227,02 0,001—1,0
351,50 0,001—1,0
352,45 0,001—1,0
docchop 178,29 0,001—0.01
213,62 0.001—0.01
214,91 0.001—0.01
LinHK 206,20 0.0005—0,01

[onyckaeTcsi Ucnosib3oBaTb APYyrne aHaanTUyeckue AIMHUWN, ecriv OHM obecneymBaloT onpegeneHve
MaccoBblIX ,0/1eil 31eMEHTOB B TpebyeMOM Anana3oHe C HeonpeaeeHHOCTbIo, He NpeBbllatoLel ycTaHOB-
JIEHHYIO HaCTOAWMM CTaHAaPTOM.

Mpu paboTe Ha MOHOXpPOMaTOpe NPOBEPSOT MONOXKEHNE aHATMTUYECKNX JIMHUIA, NCNOSb3YS Fpagynpo-
BOYHbIN pacTBOop 5 nnu 10.

IpafynpoBOYHbIe 3aBUCUMOCTU A1 KaaMUs, UMHKa 1 hocdopa HaxogaT, NCNob3ys rpafynpoBOYHble
pacTteopbl 1—5, a A/1 HUKeNA, Xenesa, MapraHua, Meau, MarHus, alltoMUHUA N KPEMHUA — TPafynpoBOYHbIE
pactBopbl 6— 11.

[na kax[oro rpagympoBOYHONO pacTBoOpa BbINOJHAT He MeHee 5 n3MepeHnin UHTEHCUBHOCTe aHanu-
TUYECKUX NIMHWUIA onpeensieMblX 3/1eMeHTOB. 10 BbIYNCNEHHbIM CpeAHeapudMeTUYeCKMM 3HaYEeHNAM UHTEH-
CUBHOCTEN onpefensaioT napaMmeTpbl rpagyMpoBOYHbIX rpadnkoB, KOTOpble BBOAAT B NaMATb KOMMNblOTEPaA Ha
cTagnn Co3[aHns aHaIMTUYECKOl NporpamMmmbl.

Mepen HavyasioM U3MepeHnii n yepes Kaxable 2 4 paboTbl Nprbopa NPOBOAAT KOPPEKTUPOBKY rpagymnpo-
BOYHbIX rpachMKOB Mo ABYM rpagynpoBOYHbIM pacTBopaM — 2 U5 unn 7 n 11.

[Ana kaxpgoro pactBopa Npo6bl BbIMNOHAKT TPU M3MEPEHUS MHTEHCUBHOCTEN aHa/IMTUUYECKUX JIMHUIA
onpepenisieMblX 3/1eMEHTOB.

6.5 O6paboTkau opopmieHne pe3ysibTaTOB aHanmnsa

MaccoBble f0/1 onpegensieMbiX 3/IEMEHTOB B NPO6E U X cpefHeapugMeTMUYECKe 3HaYEHMS CUMTbIBA-
10T C 9KpaHa MOHMTOPA UV JIEHTbI MeyaTatoLLero ycTpoicTaa.

YueT Maccbl HaBecku, pa3baBfieHUss pacTBOPOB NPO6 M APYrnX NepeMeHHbIX napameTpoB NPoBOAST
aBTOMaTUYECKU Ha CTaAunV BBEAEHWS aHA/IMTUYECKO NPorpaMMbl B KOMMbIOTED.

MpoBepKy NpUemMIeMoCTV pe3y/ibTaToB aHan3a B YC/I0BUSX NOBTOPSEMOCTM NPOBOAAT NyTemM CpaBHe-
HUS PACXOXAEHWSA pe3y/bTAaTOB ABYX NapasifiesibHbIX onpeaeneHunii c npeaenoM NnoBTOPSiEMOCTH T, NpUBeaEeH-
HbIM B Tabnuue 5. PesynbTaTbl Napasi/ieNibHbIX ONpeaeneHunii NPU3HaT NPUEMIEMbIMU 1 MO HAM BbIYUCASIIOT
pe3ynbTaT aHann3a Kak cpegHeapuMeTMHecKoe 3Ha4eHNe pesybTaToB NnapansienbHbIX onpeaeneHuii, ecnm
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BbINOMIHAETCA ycnioBue Xraax - X mnir,r- 2,77 o, o8 ypoBHsA BEPOATHOCTM 95% ,rae a,— cpegHekBajpa-
TUYeckoe OTK/IOHEHWNE pe3y/bTaToB NapasisieNlbHbIX onpeaesnieHni, NoyyYeHHbIX B YC/IOBUSX NOBTOPSEMOCTH.

Mpu pacxoxaeHun pesynbTaToB ABYX NapasfiefNibHblX onpefesieHUin 6onee gonyckaemMoro npegena
NOBTOPSIEMOCTY aHa/In3 NOBTOPSIOT, NOJTYYMB el e ABa pe3ysbTata napassesbHbix onpeaeneHnii. Ecnv npu
3TOM AgmanasoH (Xmex - Xmin) pe3ynbTaToB YeTbIpex onpeaeneHunii paBeH Uan MeHblUue Mo 3HaYeHUI0 KpUTU-
yeckoro gnanasoHa CRO095 (4) onsa ypoBHSA BeposaTHOCTU 95 % npu n =4, TO B Ka4eCcTBe OKOHYaTe/IbHOro
pe3ynbTaTta [[O/IKHO (UKCMpOBATbCA cpefHeapuMeTMHeCcKoe 3HayeHWe pe3ynbTatoB  YeTblpex
onpeaeneHnii.

3HauveHue KpuTMYeckoro ananasoHa C/?0 95 (4)anayeTbipexnapaniefnibHbliX onpeaeneHnii paccuntbiBa-
toT no chopmyne CR09S(4) =3,6 »a,, rae  ar— cpefHekBagpaTmyeckoe OTK/IOHEHME pe3ybTaTOB Napasn-
nenbHbIX ONpeAesieHni, MoyYeHHbIX B YC/I0BMAX MOBTOPSEMOCTH.

Ecnn gnana3oH yeTbipex n3mepeHunii 60/blle KpUTUYECKOro AnanasoHa Ana n = 4. To NocTynawT crieay-
IOLWMM 06pa3oM: BbISCHAIOT NPUYNHBI NPEBbIWEHNSA KPUTUYECKOro Arana3oHa 1 NoOBTOPAT aHam3 Ha npobax,
NosyYeHHbIX NPY NOBTOPHOM Npo6ooT6ope. [lonyckaeTcsi B kKa4eCTBE OKOHYATENIbHOIO pe3ynbTaTa hukcmpo-
BaTb MeAnaHy pe3ynbTaToB YeTblipex onpegeneHuni

X =Tef(X, ¢ X2* X3 ¢ X,} =med [XTT* X2* X3 ¢ XT3X) = (2)

Pe3ynbTaTaHannsa BAOKYyMeHTax, npedycMaTprBatoLLx ero UCNOIHEHNe, NPeaCcTaBNAoT BBMAe X nnm
BBuaeX = W Xx A)npuA =2 (P= 0,95). Bcnyyae npeacTtaBfieHns pe3yfibTaTa aHasin3a B Buge XykasblBatoT
CCbI/IKY HAa OKYMEHT, YCTaHaBMBaOLWNI 3Ha4YeHe pacllMpeHHOR HeonpeaeneHHOCTU (rpaHuL bl NOrpeLLHoC-
TWN) pe3yNnbTaToB aHanms3a.

3HayeHVs pacliMpeHHOl HeonpeaeieHHOCTN pe3y/ibTaToB aHanim3a U npuBefeHsl B Tabnuue 5.

6.6 KOHTpPO/ZIb TOYHOCTU aHanmnsa

KOHTPO/Ib TOYHOCTU aHann3a ocyLecTsnaroT B cootBeTctBumn ¢ FOCT NCO 5725-1, TOCT NCO 5725-2,
FOCT NCO 5725-4, TOCT UCO 5725-6 He pexe ogHOro pa3sa B kBapTaul. [1epMoguYHOCTb OMNepaTnBHOIO KOH-
TPONA TOYHOCTU aHaIn3a, a TakKxe npoueaypbl KOHTPOASA CTabUIBHOCTU pe3ybTaToB aHa/In3a, pernameHTu-
pyloT B AOKyMeHTax nabopatopun. B kauecTBe HOopmaTtMBa Npu KOHTPOsIe TOYHOCTM MUCMO/b3YIOT 3Ha4YeHUs
pacliMpeHHON HeonpedeneHHOCTU meToAa aHann3a U no pekomeHgaumam [11], npuBefeHHble B Tabnuue 5.

HopmaTtuBbl KOHTPO/SA NPEUU3NOHHOCTM — npees NOBTOPSAEMOCTU U npefesn BOCNPOU3BOAUMOCTU
OBYX pe3y/ibTaToB MHOPMAaTUB KOHTPOJ1 TOYHOCTY (pacllMpeHHOR HeonpeaeneHHoCcTn) — nNpuBeaeHbl B Tab-
nunue 5.

Ta6nuuya 5— HopmMaTuBbl KOHTPOS NPELU3NOHHOCTM (MOBTOPSIEMOCTI N BOCNPOM3BOAMMOCTM ) U HOPMATUB KOHTPO-
NS TOYHOCTU — paclipeHHas HeonpejenieHHOCTb NP AOBEPUTENbHON BepoATHOCTK P « 0,95
B npoueHTax

Onpegensiemblii Mpepen Mpepen PacwupeHHas
ANemMeHT Maccosas pons NOBTOPSAEMOCTU I BOCNpPOU3BOAMMOCTN R HeonpegeneHHocTb U [k * 2)

ANOMUHNT 0,00050 0.00023 0,00028 0,00020
0,0010 0.0005 0,0006 0,0004
0,0020 0.0007 0.0009 0,0006
0,0050 0.0015 0,0019 0,0014
0,010 0.003 0.004 0,003
0,020 0.005 0.006 0,004
0,050 0,012 0.015 0,011
0,100 0,022 0,028 0,020
0,30 0,06 0,09 0,07

XXeneso 0,0010 0.0004 0,0005 0,0004
0.0030 0.0009 0.0012 0,0008
0,0050 0,0015 0,0019 0,0014
0,010 0,003 0.004 0,003
0,030 0,007 0.009 0,006
0,100 0,020 0,028 0,020
0,20 0.04 0.06 0,05
0,50 0,10 0,14 0,10
1,00 0.20 0,28 0,20
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Onpegensiembilii
3/1eMEeHT

Kagmwuii

KpeMmHuii

Maruwii

MapraHey,

Megb

Hukenb

docdop

MaccoBas gons

0.00020
0.00030
0.00050
0.0010
0.0020
0.0050

0.00050
0.0010
0.0050
0.010
0.030
0.050
0.100
0.30

0.0005
0.0010
0.0050
0.0100

0.00020
0.00050
0.0010
0.0050
0.0100
0.030
0.050
0.100
0.30

0.00050
0.0010
0.0020
0.0050
0.0100
0.020
0.030
0.050
0.100
0.30

0.0010
0.0050
0.0100
0.050
0.100
0.30
0.50

1.00

0.0010
0.0020
0.0030
0.0050

0.010

Mpegen
NoBTOPSIEMOCTH T

0.00008
0.00017
0.00026
0.0004
0.0006
0.0014

0.00025
0.0006
0.0015
0.003
0.007
0.011
0.024
0.07

0.0004
0.0007
0.0015
0.0028

0.00007
0.00016
0,0003
0,0009
0.0019
0.004
0.006
0,012
0.04

0.00019
0.0003
0.0006
0.0015
0.0020
0.004
0.006
0.008
0.018
0.04

0.0003
0.0009
0.0019
0.006
0,011
0,03
0.05
0,10

0.0004
0.0008
0.0011
0.0015

0.003

Bocnpoussogumoe-uR

0.00010
0.00020
0.00030
0.0005
0.0007
0.0017

0.00030
0.0007
0.0019
0.004
0.009
0.014
0.030
0.09

0.0005
0.0009
0.0019
0.0030

0.00010
0.00020
0.0004
0.0011
0.0024
0.005
0.007
0.018
0.06

0.00026
0.0004
0.0007
0.0019
0.0028
0.005
0.007
0.010
0.026
0.05

0.0004
0.0011
0.0024
0.007
0.018
0.04
0.07
0.14

0.0005
0.0010
0.0014
0.0018

0.004

Mpegen

roCT 8776—2010

B npoueHTax

PaclmpeHHasn
HeonpegeneHHocTb U <* = 2)

0.00007
0.00014
0.00021
0.0004
0.0005
0.0012

0.00021
0.0005
0.0014
0.003
0.006
0.010
0.021
0.06

0.0004
0.0006
0.0014
0.0021

0.00007
0.00014
0.0003
0.0008
0.0017
0.004
0.005
0.013
0.04

0.00020
0.0003
0.0005
0.0015
0.0020
0.004
0.005
0.007
0.020
0.04

0.0003
0.0008
0.0017
0.005
0.012
0.03
0.05

0.10

0.0004
0.0007
0.0010
0.0013

0.003
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Onpepgensiemblii

3M1EeMeHT MaccoBas gonsa

LinHk 0.00050
0.0010
0.0020
0.0030
0.0050
0.0100

Mpegen
NoBTOPSIEMOCTY I

0.00026
0.0004
0.0006
0.0008
0.0012
0.0024

Mpogen
BOCMPOU3BOANMOCTH R

0.00030
0,0005
0.0009
0.0010
0.0014
0.0030

B npoueHTax

PaclumpenHas
HeonpegeneHHocTb U (K - 2)

0.00021
0.0004
0.0006
0.0007
0.0011
0.0021

LNs NPOMEeXyTOUYHbIX 3HAYEHWUI MAcCOBbIX 40/1eli 3/IEMEHTOB pacyeT 3Ha4eHuii r.RuU npoBogaT MeTo-

AOM SIMHENHOW MHTepnonsAunn.
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MpunoxeHne A
(pekomeHayemoe)

MeToaunKa NPUroTOB/EHUSI CTaHAAaPTHLIX 06pa3LoB AN rPagynpoBKu

CTtaHAapTHble 06pasubl ANS rPagyupoBKU NpescTaBnAT CO60i n3MenbyYeHHbI okcua kKobanbTa ¢ BBELEHHbIMM
pob6askaMu onpegensemMblix 3nemMeHToB. CocTaB cCTaHAaPTHbIX 06pa3L 0B pa3pabaTbiBaOT Cy4eTOM MacCOBbIX fONel ane-
MEHTOB B aHa/lu3upyemblx Npoayktax. MeTponornyeckme xapakTepucTuKW cTaHfapTHbIX 06pa3loB ycTaHaBnvWBawT B
cooTBeTCcTBUMN C TpeboBaHuAMKU TOCT 8.315. CTtaHAapTHblie 06pasLibl MOTYT NPUMEHATLCA B KaYecTBe 06pa3LoB 4ns rpagy-
MPOBKMN NPU COOTHOLWEHUN MOTPELIHOCTN aTTeCTOBAHHOIO 3HAaYeHUs cTaHAapTHbIX 06pa3L 0B M NOrPeWwHOCTU METOANKN
BbIMO/IHEHNA U3MepeHuii He 6onee 1:3.

A.1l CpepcTBa U3MepeHWil, BcnoMoraTtenbHble yCTpOWCTBA, MaTepuanbl, peakTuBbl, pacTBopbl

Becbl nabopaTtopHble cneLnanbHOro Nan BbICOKOTro knacca ToyHocTu nob6oro tuna no FOCT 24104.

Meyb MmydhenbHaa Nb60Oro TMNa c TepmoperynatTopom, obecneymBarwan HarpesaHme 4o temnepatypbl 850 “C.

CTynka c NecTUKOM araToBas Uau slmMoBas.

Yawwu BbinapuTenbHble U3 kBapLueBoro ctekna no FOCT 19908 nnu cteknoyrnepoga no (7).

CnupT 3TWNOBLIE PEKTU(UKOBAHHbLIN TexHuyecknii no FOCT 18300 unu cnupT 3TUAOBLIN TEXHUYECKU A no
FOCT 17299. ,ONONHUTENbHO OYNLLEHHbIA MEPETOHKON NN NHBIM CNOCOGOM.

Kucnota aszotHada oc.4.no FOCT 11125 wunn x.4.no FOCT 4461.unny.g.a.no FOCT 4461 .40N0ONTHUTE/ILHO OYMNLLEH-
Hasf NeperoHKoi MAn nHbiM cnoco6om n pas6aeBneHHas 1:1 n 1:2.

Kucnota cepHasi no FTOCT 4204. pa36aBneHHasn 1:2.

Kucnota conaHaa no FOCT 3118. pas6asneHHas 1:10.

Kucnorta BuHHas no FOCT 5817.

Mopowok antomuHunesbli no TOCT 5494,

BucmyTtno FOCT 10928.

MopowokxenesHblit mapku MXB-1 no FTOCT 9849 unu xenes3o kap6oHUNbHOE, 0C.4.. N0 (12).

Kagmuit no TOCT 1467 nnn rOCT 22860.

Kanbuuii yrnekucnblit no FOCT 4530.

Ko6anbT mapkn KO no FOCT 123 c ycTaHOB/IEHHbIMW MACCOBbIMUW A0NAMUN ONpeensieMblX 3/1IEMEHTOB.

KpeMHuii (IV) okena nofOCT 9428. n3menbYeHHbI M NPOCESAHHbIN Yepe3 cuToc pa3Mepom A4yeek0.074 Mm.unnTeT-
pasTnNoBbI ahup KPEMHMEBOI KUCNOTbI, paCTBOP @ 3TUIOBOM CnupTe.

MarHuin nepBuyHbIn NofrOCT 804.

Mapraney no FOCT 6008.

Megb no FOCT 859.

Mblwbsk no (14].

Mopowok HUKeneBblit KAP6OHUNbHbLIA No TOCT 9722.

Onosono F'OCT 860 nnun nopoL ok 0/10Ba.

CsuHey no FOCT 3778 nnn rOCT 22861.

Cenen nolfOCT 10298.

Cypbma no FrOCT 1089.

®occop kpacHbii no TOCT 8655 unu kanuii hocchopHokucnbliii no TOCT 4198. BbICYLWEHHbI Npu TemnepaTtype
(105 = 2)°C BTeyeHue 1u.

LinHk no TOCT 3640.

Xpom no FOCT 5905.

Bopga auctunnuposaHHasa no FOCT 6709, 4ONONHUTENBHO OYNLLEHHAS NEPETOHKON NN UHBIM CNOCOGOM.

[ANna npurotoBneHnss pacTBOPOB BBOAUMbIX 3/1EMEHTOB AO0MNYyCKaeTCs MCNOMb30BaTb OKCUAbI WIW a30THOKWC/bIE
conun ctabunbHOro cocTasa, a Takke rocyapcTBeHHble cTaHfapTHble o6pasLbl PaCTBOPOB MOHOB METaN0B.

A.2 3roToBneHne maTepuana craHjapTHbeix o6pasuos

Mepepn NpUroToB/EHMEM pacTBOpa OCHOBbI KaTO/AHble NacTUHbI ko6anbTa NpeaBapuTenbHO o6pabaTbiBaloT consa-
HOli KncnoToi, pas6aBneHHol 1:10. npoMbIBaOT BOAONW, 3aTEM 3TU/IOBLIM CMIMPTOM MOCYLWaT hunbTpoBanbHON 6ymaroii.

HaBecky ko6anbTa pacyeTHO Macchl pacTBOPAT NPK HarpeBaHUM B a30THOI kucnoTe, pasbaBneHHok 1:1.

HaBecku pacyeTHOI mMaccbl HWKeNeBOro Nopouwka, Xxesnesa, Meaun, Mardius, mapraHua, aJloMUHNEBOro NoOpoLKa,
LMHKa, CBUHLA, BUCMYTa, KagMunsa n docgopa pacTBoOpslOT Npu HarpeBaHny B a3oTHOM kucnoTe, pas6asneHHoi 1:1.

Mpy ncnonb3oBaHnn hoCcOPHOKMCNOTO KaNNa N5 BBeeHus occopa ero pacteopstoT B Boge. CypbMy pacTBops-
10T B MPUCYTCTBUU BUHHOW KMCNOThI MPU COOTHOLIEHUN MACChl CYPbMbl Y BUHHOW KUCNOTbI 1:5. MbILbSK U CENEH PACTBOPSAIOT
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Bropsiyeil a30THON KMCNOTe. YIneKncnblit KanbLmnii pacTBopa0T B a30THOW knucaoTe 1:1. Xpom pacTBOPSIOT B CONSHON KUC-
note. pasbaBneHHol 1:1, c nocneaywlweil MHOTOKPaTHON OTrOHKON MOHa X/lopa ropsyeil asoTHOI kucnoToili. PacTBopbl
oxflaxaalT, NepeBoAAT B MepHble KOMObl 1 /A0NNBAKT [,O METKA a30THON KUCNOTON, pa3baBneHHol 1:2.

OnoBO pacTBOPAIT & CEPHOI KNCNOTe, pacTBOP NEPeBOAAT B MEPHYI0 K06y 1 40NNBAIOT 1O METKWN CEPHOI KUCN0-
TON. pasz6aBneHHol 1:2.

MopoLwok 0/10Ba pacTBOPAT B a30THOI kucnoTe, pasbaBneHHoii 1:2, Ha neAsHO 6aHe Npu nepemelwnsanmmn. Pac-
TBOP UCNONb3YIOT BTeyeHne 1u.

PacuyeTHble 06beMbl PACTBOPOB C M3BECTHLIM COAEPXaHMEM 3/IEMEHTOB BBOAAT B pacTBop KobasnbTa.

KpemHwuii BBOAAT BBUAE BOAHOI B3BECU OKCU A KPEMHUS UK pacTBOpa TeTpasaTUA0BOro adhupa KpeMHUEeBOW KNCN0-
Tbl B3TU/I0BOM CnnpTe.

MonyyeHHble pacTBOPbI BbiNapuBalwT [0 CyXUx coneil n npokanusalwT B MydenbHOW neun npu TemnepaType
(815r 25)*C.MpokaneHHY CMeCb OKCUAOB OXN1aXAAl0T, U3MeNbYatT A0 NOSyYeHUs NOPOLKa B CTYNKe UAN pyTuM MeTo-
AOM, UCKNYaLWUM 3arpa3HeHne matepuana craHfapTHbiXx 06pasyos. MaTtepuan nepeMewWwnBaT U UCNONbL3YIOT ANA
onpeaeneHna MeTPosIOTNYeCKUX XapakTepucTuk.

[na ycTaHOBNEHNA aTTeCTOBaHHbIX 3HAYEHWI cTaHAapTHbIX 06pa3L0B UCNONbL3YIOT METOAUKY aTTecTaynm, OCHO-
BaHHYI0 Ha pacyeTHO-3KCNepUMeHTa ibHOl npoueaype NPUroTOBAEHMS.

MaTepuan cTaHAapTHbIX 06pa3L,0B XPaHAT B NIOTHO 3aKPbITbiX 6aHKax UM 6lOKCax a yCnoBUSAX, MCKIOYaLWKUX ero
3arpA3HeHne nyBnaxHeHue.,
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MpunoxexHune b
(pekomeHagyemoe)

MopsAfoK NPOBEPKU MPUTOAHOCTM Pe3y/IbTaTOB U3MEPEHU UHTEHCUBHOCTU aHa/IMTUYECKNUX JINHUT
npu BblYUC/IEHUN pe3ybTaTa e4UHUYHbIX onpegesieHni

Mo Tpem 3HaYeHUsIM pasHoCTell NoYepHeHN (MU MHTEHCUBHOCTER)aHANNTUYECKNX CNIeKTPabHbIX TMHUA HaXoAaT
MaccoBble 40/ OnpejesnsieMblX 3/IeMEHTOB N0 rPagyMpoBOYHOMY rpaduky. MPUroAHbIMU CUNTAKOTCA TPW U3MepPeHus, 4ns
KOTOPbIX BbIMOSHAETCA YCnoBUe

C C,4&d, Cg. (6.1)

max Tn
roe Cmax. Ctlnm Ccp— 3Ha4YeHMs MaccoBblX A0/1eli onpeAensieMoro afieMeHTa, CoOoTBeTCTBYyOWMe HanbonbLwemy, Hau-
MeHbLEeMYy nCcpegHeMY U3 TpeX 3HaYeHW pa3HOCTN NOYEPHEHWI (M MHTEHCUBHOCTN);
dr— OTHOCUTENbHOE 3HAYeHNe JONYyCKaeMOoro pacxoxgeHusa mexay Ctaxu CTn.pekomeHayemoe 3Ha-
YeHne KOTOPOro A4NA antOMUHUA, BUCMYTA, KAAMUA, KanbUUsa, KPEMHUA, MeAN, MbllWbAKa, MarHus,
ceneHa dra 0.50, ana ocTanbHbiX 3nemeHToB dr - 0.33.
EcnnaTto ycnosue He BbINONHAETCSA, [ONYCKAETCA UCKNIOUYUTL pe3ynbTaT, Hanbonee yaaneHHblii 0T cpeHero 3Have-
HuA. OcTaBlmnecs ABa U3MEPEHNSI CHUTAKTCSA NPUTOAHBIMU, €CNY BbINO/THAETCA YC0BUe

C*.,-Cxn s 0.84dr-Cep. (5-2)

rae Ctax, Ctlnu Ccp— 3Ha4YeHMs MaccoBbiX Joneil onpeAensieMoro afieMeHTa, COOTBEeTCTBYOLW e HAMGONbLIEMY, Hau-
MeHblWeMy U CpeHEMY 13 BYX OCTABLUNXCA 3HAYEHWII PA3HOCTU NOYEPHEHWIE (MM UHTEHCUBHOC-
Tn). Ecnn 3To ycnoBure He BbINONIHSAETCA, TO NPOBOAAT aHaIU3 A0NONHUTENbHbIX Ta6neTok Tol xe
npo6bl 40 NONYyYeHUs pe3ynbTaToB, yaoBnetsopsawwmnx ycnosuam (b.1) nnm (6.2).
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1

NOoT PM-016—2001
P 153-34.0-03. 150—00

3

[4

CaHuTapHble npasuna
N HOPMBbI

CaHluH 2.1.7.1322—03
CaHuTapHblie HOpMbI
nnpasuna

CHwuN 2.09.04—87

16)

5

(73 TY 1916-027-2708846— 2001*
(8) TY 3497-001-51046676— 2003*
(9) TY 1915-006-11250473—2000*
(10) TY 6-43-00205133-54— 95+

(11) PexkomeHgauuu
Nno MexXrocyaapcTBeHHO
cTaHgapTmsauun
PMr43—2001

(12) TY 6-09-05808009-262— 92*

(13) TY 6-18-161—82*

(14) Ty 113-12-112—89*

=

Bubnunorpadcuna

MpaBwuna ycTpoiicTBa anekTpoyctaHoBok (MY3), yTBepxaeHHble MUHTON3Hepro P®.
1999. 7-e u3g.

MpaBuna TexHU4YeckoW akKcnayaTauuu 3NEKTPOyCTAHOBOK noTpebuteneit, yrteep-
XAeHHble npukazom Ne 6 MuHaHepro P® ot 13.01.2003

MexoTpacneBble npasuia no oxpaHe (npasuna 6es3onacHocTU) Npu akcnayartayumn
3/1eKTPOYCTAHOBOK, YTBEPXAEHHble npukazom MuHaHepro P® ot 27.12.2000 r.
Ne 163 n MocTtaHoBneHnem MuHTpyga P® ot 05.01.2001 r. Ne 3 (C ©3MeHeHuem oT
18.02.2003r.)

FnrneHnyeckne Tpe6oBaHMA K pasmeLLeHnto no6e3BpexnBaHN0 OTXOA0B NPOU3BOA-
cTBa U noTpebneHusi, yTBepxXAeHHble MMaBHbIM [0OCyfapCTBEHHbIM CaHUTAPHbLIM
Bpayom P® 30 anpens 2003 1.

ALMUHNCTPATUBHbIE N GbITOBbIE 34aHUA

TunoBble oTpacneBble HOpPMbl 6ecnnaTHoOW Bblgaun paGoTHUKAM cneunanbHol
ofexAabl, cneynanbHoii 06yBU U Apyrux CpeacTB UHAMBUAYANbHONR 3aWunTbl, yTBEpP-
XAeHHble NMocTaHoBNeHneM MuHTpyga P® ot 16.12.1997 r. Ne63(CuameHeHnaAMu oT
17.12.2001 r. noT 26.04. 2004 r.)

Cteknoyrnepog Cy-2000

CTepxHu nsrpacuta, knacc E.F.R

FpacutoBbie anekTpoAabl, Mapka EC-2, EC-12

d®oTonnacTuHku cnektporpaduyeckme NMNeC-01.NPC-02. N4C-03

rocygapcTBeHHas cucTema o6GecneyeHwuss eAuHCTBA M3MepeHuit. MpumeHeHne
«PyKoBO/CTBA MO BblpaXeHU0 HeONpeAeNIeHHOCTN U3MepeHNit*

Xeneso kap6oHunbHoe, oc. 4. 13-2. oc.4. 6-2
HaTpwuii KpeMHeKkucnbli BOAHbLIA (MeTacunmkar)
MblWbSK MeTaNAMYeCcknin NS NoNyNnpoBOAHUKOBbLIX COeANHEHWNIA, OC.Y.

* leficTBYIOT Ha TeppuTopumn Poccuiickoii depepayunu.
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YOK 669.5543.42:006.354 MKC 77.040.40 B59 OKCTY 1732

KntoueBble c/ioBa: Ko6asibT, CNEKTPa/IbHbIN aHaIn3, cpeacTBa USMEPEH WA, peakTnB, pacTBop, Npo6a, pesy/ib-

TaT, OI'Ipe,qel'IﬂeMbll‘/Jl 3/1EMEHT, KOHTPO/Z1Ib TOYHOCTH, npenesn noBTopAemMocTu, npenes BoCrnponssognMocCTH,
pacwmpeHHas HeonpeaeneHHOCTb
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