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4 BBEJEH BIMEPBbIE

MpaBuna npumeHeHUss HacTOAWeEro craHgapTa ycTaHosneHwsl B FOCT P 1.0—2012 (pa3gen 8).
WHdopmaumsa 06 n3MeHEHUsIX K HacTOosALWeMy CTaHAapTy Ny6ankyeTcs B eXerogHom (Mo COCTOAHMIO0 Ha
1aHBaps TekyLero roga) nMHpopmaLMoHHOM ykasaTene «HaunoHanbHble cTaHaapThi», a ouumanbHbIi
TEeKCT MW3MEHEHMWA W MONpaBOK — B EXeMeCcsAYHOM WHMDOPMaLMOHHOM YKasaTene «HauvoHanbHble
cTaHgapThi». B cnyvyae nepecmoTpa (3aMeHbl) WM OTMeHbl HacToOfAWeEro cTaHjapTa
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yBefJOM/IeHe N TeKCTbl pasmeLlalnTCca Takke B MHPOPMaLMOHHOI cucTeme 06LLero nonb30BaHNA — Ha
ochuumansHom caiTe defepasbHOro areHTCTBa N0 TEXHUYECKOMY PeryinmpoBaHuio U MeTposiorum o
ceTn NHTepHeT (Www.gost.ru)
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NMPOAYKTbl NMYENOBOACTBA

ATOMHO-a6CcOpOUNOHHBIA MeTo onpeaeneHus
TOKCMYHbIX 3/IEMEHTOB

Bee products.
Atomic absorption method for the determination of toxic elements

Jata BBegeHus — 2017—01—01

106nacTb NpUMEHEHUNS

HacToswmii ctaHfapT pacnpocTpaHaeTcs Ha NpoAykTbl MYenoBOACTBA U ycTaHaBMBaeT aTOMHO-
abcopbUVOHHbI MeTog onpefesieHNs MacCoBOW AO0NM CBUHLA M KagMWa B AuanasoHax M3MepeHuid,
npuBefeHHbIX B Tabnuue 3.

2 HopmaTuBHbIE CCbISIKKN

B HacToALlem cTaHAapTe UCnosib30BaHbl HOPMATKBHbIE CCbISIKW Ha Criefylolne cTaHaapTbl:

FOCT 12.1.004—91 Cuctema cTtaHfapToB 6e3onacHoctu Tpyaa. MNoxapHasa 6e3onacHocTb. O6Lne
TpeboBaHus

FOCT 12.1.005—88 Cuctema ctaHgapToB 6e3onacHoctu Tpyga. Oblime caHUTapHO-TUrMeHnYeckme
TpeboBaHNA K BO3ayXy pabouyeli 30HbI

FOCT 12.1.007—76 CucTema ctaHgapToB 6e3onacHoctu Tpyda. BpepgHble BewectBa. Knaccudm-
Kauusa n obuimne TpebosaHma 6e30nacHOCTU

FOCT 12.4.009—83 Cuctema ctaHgapToB 6e3onacHocTu Tpyga. [oxapHas TexHuka ANs 3aliuTbl
06bekToB. OCHOBHblE BUAbl. PasmelleHne n obenyxmeaHme

FOCT 12.4.021—75 Cuctema ctaHgaptoB 6e3onacHocTu Tpyaa. CuctemMbl BEHTUASAUNOHHbIE. ObLwme
TpeboBaHuA

FOCT 61—75 PeaktuBbl. Kucnora ykcycHasi. TexHuyeckue ycnosus

FOCT 1770—74 (MCO 1042—83, NCO 4788—80) lNocyaa mepHast nabopartopHas cTeknsHHas. Liu-
NIMHAPbLI. MEH3YPKW, KOMObI, NPo6upkn. OBLLME TEXHUYECKNE YCI0BUA

FOCT 5457—75 ALeTuneH pacTBOPEHHbIN 1 ra3006pasHblii TeXHUYeCKniA. TeXHUYeckme ycrioBus

FOCT 6709—72 Boga AncTunivposaHHas. TexHn4eckme ycnoeus

FOCT 9147—80 Mocypa 1 o6opyaoBaHue nabopatopHble papoposbie. TexHuyeckune ycioBus

FOCT 9293—74 A30T ra3o06pasHblil ¥ XUAKWUIA. TeEXHUYECKME YCOBUSA

FOCT 10929—76 PeaxTtusbl. Bogopoga nepokcug. TexHuyeckne ycrnosus

FOCT 11125—84 KucnoTa azoTHas 0c060ii YNCTOTbI. TEXHUYECKME YCI0BUS

FOCT 12871—93 AcbecT Xp130TuNOBbIi — Xpr30Tus. ObLmMe TEXHNYECKNe YCoBUSA

FOCT 14261—77 Kucnota consiHasi 0Co60M YUCTOTbl. TeXHUYEcKMNe yCroBus

FOCT 14262—78 Kucnota cepHas 0co60ii YACTOTbl. TEeXHUYECKUe yCnoBus

FOCT 14919—83 OneKTpon/nTbl, 3NEKTPOM/IMTKN N XapouHble anekTpolikadbl ObiToBble. O6Lme
TeXHU4yeckue ycnosus

FOCT NCO/M3K 17025—2009 O6uime TpeboBaHMSA K KOMMETEHTHOCTW UCMbITATe/IbHbIX U Kannb-
POBOYHbIX NaboparTopwii

FOCT 17433—80 NpombliwnieHHas ymuctota. CxaTblii Bo3ayx. Knacchl 3arps3HeHHOCTH

FOCT 19908—90 Twurau, yaium, ctakaHbl, Kon6bl, BOPOHKN, MPOBGUPKM U HAKOHEUYHWKM U3 NPO3pavyHOro
KBapLeBoro crekna. ObLme TeXxHu4yeckne ycnosus

FOCT 21179—2000 Bock nyenuHbliii. TexHnyeckme ycnosums

FOCT 21204—97 lopenku ra3osble NpoMbllUieHHble. ObLme TexHuyeckne TpeboBaHus

FOCT 25336—82 lNocyaa u o6opygoBaHne nabopaTopHble CTEKsAHHbIE. Tunbl, OCHOBHbIE MapameT-
pbl 1 pasmepsbl

FOCT 25629—2014 M4yenoBoACTBO. TEPMUHBI 1 ONpeaeneHms

FOCT 28886—90 lNMpononuc. TexHNn4eckne ycnosus

FOCT 28887—90 lMbinbua LBeToYHasA (06HOXKa). TexHUyeckne ycnosus

FOCT 28888—90 Mosiouko MaToyHoe nyennHoe. TexHU4yeckne ycrioBus

M3paHve ouymansHoe
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FOCT 29169—091 lMocyaa nabopaTtopHas cTeknssHHasA. MNnNeTku ¢ 0fHON OTMETKONA

FOCT 31776—2012 lMepra. TexHuyeckne ycrnosus

FOCT P 12.1.019—2009 Cuctema cTtaHfapToB 6e30nacHOCTM TpyAa. 3nekTpobesonacHocTb. Obume
TpeboBaHMA 1 HOMeHKNaTypa BULOB 3aLnTbl

FOCT P NCO 5725-1—2002 Tou4HOCTb (NPaBW/IbHOCTb W MPELM3UOHHOCTb) METOA0B U pesybTaToB
nsmepeHuii. Yactb 1. OCHOBHbIE NOMOXEHNA ¥ ONpeAeneHns

FOCT P 52097—2003 MMpoaykTbl nyenosofcTsa. MuHepanusauus npob Ans onpegeneHus TOKCUY-
HbIX 3/1EMEHTOB

FOCT P 52501—2005 (MCO 3698:1987) Boga ans nabopaTopHOro aHanmsa. TexHu4yeckue ycroBus

FOCT P 53228—2008 NocyfapcTBeHHas cucteMa ob6ecneyveHns efuHCTBa U3MepeHuii. Becbl HeaBTo-
martuueckoro geiictensa. YacTtb 1. MeTponornyeckne n texHnyeckme TpebosaHus. VcnbiranHmsa -

FOCT P 54644—2011 Mepg HaTypasibHblil. TEXHUYECKME YCTOBUSA

MpumeuyaHune — lpy NONb30BaAHNN HACTOSLWMM CTaHAAPTOM LielecoobpasHo NpoBepuTb AelicTBue
CCbI/TOYHbIX CTAHAAPTOB B MH(bOpMaLMOHHOI cucTeme 06LLEero Nosb30BaHNs — Ha oghrLmanbHOM caiite defepasbHoro
areHTcTBa no TexHn4yeckomy perysimpoBaHMio U MeTPoNorum B CceTn |/|HTepHeT nnn no exerogHomy I/IHCbOpMaLU/IOHHOMy
yKasaTenio «HaluoHa/lbHble CTaHAapTbl», KOTOPbIA ONy6nMKOBaH MO COCTOSHMIO Ha 1 sAHBapsA Tekyluero roga, v no
BbINyCkaM eXeMecsA4YHOro MHopPMaLMOHHOIO ykasaTens «HauuoHa bHble CTaH4apTbl» 3a Tekyluunii rog. Ecnv 3ameHeH
CCbI/IOYHBIV CTAHAAPT, Ha KOTOPbI AaHa HeaaTUpOBaHHAs CCblKa, TO PEKOMEH/yeTCsi UCMOMb30BaTh [eCTBYIOLLYIO
BEPCUIO 3TOTO CTaHfjapTa C Y4eTOM BCEX BHECEHHbIX B AaHHYI0 BEPCUI0 U3MeHeHWid. Ecnu 3ameHeH CCblIIoYHbIA
CTaHAapT, Ha KOTOpbIi AaHa AaTupoBaHHas CCblKa, TO PEKOMEHAYeTCs MCMo/b3oBaTb BEPCUID 3TOro cTaHaapTa C
yKasaHHbIM BblIlLie rofoM yTBepxaeHus (NpuHAaTKs). Ecnv nocne yTBepXAEHWS HACTOALLEro cTaHAapTa B CCbIIOYHbINA
CTaHAapT, Ha KOTOpbI AaHa AaTupoBaHHas CCblfka, BHECEHO U3MeHeHWe, 3aTparvsaloliee MosiokeHue, Ha KOTopoe
[aHa ccbliKa, TO 3TO MOJSIOKEHNE PEeKOMEHAyeTCs MpUMeHATb 6e3 yyeTa AaHHOrO M3MeHeHWsl. Ecnu ccbliouHblid
CTaHOapT OTMEHEH 6e3 3aMeHbl, TO NOJI0XKEeHMEe, B KOTOPOM AaHa CCbl/lka Ha Hero, pekoMmeHayeTca NpuMeHATb B YacTtu,
He 3aTparmsaloLLeii 3Ty CCbIKy.

3 TepMuHbl U onpepeneHns
B HacToswwem ctaHgapTe npumeHeHbl TepMuHbl No FTOCT 25629—2014. TOCT P UCO 5725-1.

4 Tpe6oBaHuA 6e30nacHOCTU NpoBefeHua paboT

4.1 Mpu paboTe B nabopatopum HeobXxoAMMO cO6M0AATH BCE MpasBuna TEXHWKM 6€30nacHOCTU U
NPOV3BOACTBEHHON CaHWTapun: noxapHoli 6esonacHocT — no FOCT 12.1.004, anekTpobe3onacHoCTV npu
paboTe ¢ anekTpoyctaHoBkamu — no MOCT P 12.1.019. npu paboTe C XMMWUYECKUMU peakTuBamMu — Mo
FOCT 12.1.007, umeTb cpeacTsa noxapotyweHns — no FOCT 12.4.009.

4.2 MNomeLlyeHne, B KOTOPOM NPOBOAUTCA BbINO/IHEHWE WCMbITAHWNA, AO/HKHO COOTBETCTBOBATbL CaHU-
TapHbIM MpasuiaM NPoeKTUpPOBaHWA 060pyAOBaHMA, 3KCnayaTtauunm 1 CoAepXaHus NpPOU3BOACTBEHHbIX U
nabopaTopHbIX NOMELLeHWA, NpegHa3HauYeHHbIX ANA NpoBegeHns paboT ¢ BowecTBamu 1-ro n 2-ro knaccos
0NacHOCTU, OPraHMYecKUMU pPacTBOPUTENSIMU AO/DKHO ObiTb CHAGXEHO BEHTWIALMOHHOW CUCTEMOR no
FOCT 12.4.021. YuctoTa Bo3ayxa B pabouyeli 30He [A0O/KHA COOTBETCTBOBATL TpebosaHusm FOCT 12.1.005

5YcnoBus npoBegeHns UaMepeHui

Mpu BbINOIHEHWN N3MePeHWii cnegyeT cobatogats ciedytolime ycoBus:

- TeMnepatypa OKPYXAIOLLETO BOBLY XA .. .uuteerurureeeeririeeeeainnreeesanrreeessssnnres s eesaasneeeesas ot 17 °C po 27 °C;
- OTHOCUTE/IbHAA B/IAXXHOCTb BO3ayxa npu TeMnepaTtype 25 °C..vvveveviireieecnieeeneee He 6onee 70 %;
- aTMOCEPHOE JABITEHME ...ttt 97.1-101.1 kMa (730-760 MM pT.CT.).

6 OT6op nNpob

6.1 OT60p Npobbl Mega HaTypasibHoro no FOCT P 54644.

6.2 OT60p NPOGLI NbIbLLI LLBETOYHON (06HOXKM) Mo TOCT 28887.
6.3 OT60p npo6 nepru no FOCT 31776.

6.4 OT60p Npobbl Npononuca no FOCT 28886.

6.5 OT60p Npo6LI MOMIOYKa MaTo4yHoro nuenunHoro no FOCT 28888.
6.6 OT60p Npobbl Bocka no FOCT 21179.

7 CywHoOCTb MeTOofa
METO,q 3aknryaeTca B U3MepeHun CcTeneHn nornoueHna CBOﬁO,D,HbIMVI atoMamun wuccnegyembix
NPOAYKTOB MYenoBOACTBA W3/yYeHUs B ynbTpaduoneToBOoM pAuanasoHe. [ns MNOATOTOBKM MNpOAYKTOB

nyenoBoAcTBa K M3MEPEHUKD UCNOJIb3YHOT MEeToAdbl NPAMOro pacTtBOpeHUA, CyXOI7I nnun MOKp0I7I MUHepanun-
3aynn. KNCNOTHOW SKCTpakyun.

8 CpeacTBa n3MepeHuii, BCnomMmoraTesibHble YCTPONCTBaA, MaTepuanbl U peakTuBbI

ATOMHO0-a6COPOLUMOHHBIN CNEKTPODOTOMETP, CO CNEeKTPasibHbIM AnMana3oHoM 185—760 HM. ykomn-
NIeKTOBaHHbIA NNaMeHHbIM aToMU3aToOpoOM U NporpaMmHbIM obecneuyeHneM. B komnnekT npuéopa LOSKHbI
2



FOCT P 56634—2015

BXOANTb UCTOYHWKMA PE30HAHCHOIO U3NyYeHns KagMus 1 CBMHLA (namnbl C NONbIM KaToaoM, 6e331eTpoaHble
paspsifiHble famnbl AN ApYrMe paBHOLLEHHbIE NCTOYHUKN).

Becbl HeaBTOMaTtuuyeckoro geiicteusa no FOCT P 53228 ¢ npegenamu [onyckaeMoi abCcoOMOTHOM
NnorpeLIHoCTU 04HOKpaTHOro B3sewwmnBaHns +0.001 r.

lFocypapcTBeHHble cTaHgapTHble o6pasupbl (FTCO) cBUHUA M KagMusi C aTTeCTOBaHHbIM 3Ha4yeHuem
MaccoBol koHueHTpauum 1.0 nnm 0.1 mMr/cM31 OTHOCUTE/NbHON NOrPELLHOCTBLI0 aTTECTOBAHHOMO 3HavYeHnsa 1 %.

OnekTponeyb CONPOTUBNEHNA kamepHas nabopatopHas, obecneunsarollas nogaepxaHue 3afaHHoro
TemneparypHoro pexuma ot 150 °C go 600 °C npu OTKNOHEHUAX OT HOMUHANLHOIO 3Ha4yeHus, He
npesbiwanLwmx * 25 °C.

Wkath cywmnbHbIl nabopaTopHblil, obecneuvBawoWwuii nNogaepxaHne 3afaHHOro TemnepaTypHOro
pexuma ot 40 °C go 150 °C. npu OTKNOHEHUAX TemnepaTtypbl OT HOMUHA/ILHOTO 3HauYeHus, He MpeBbl-
watkowmx =5 °C.

Komnpeccop BO34yLUHbIA NPOM3BOANTENBHOCTBLIO HE MeHee 150 n/MUH uUnu cxaTblii Bo3ayx B 6anno-
Hax no MOCT 17433.

OnekTponnutka 6eitoas no FOCT 14919 unu ropernka razosas no FOCT 21204.

BaHs BogsiHas ¢ pabouum gnanasoHom Temnepatyp ot 5 °C go 100 °C.

Melwanka MarHuTHas ¢ guanasoHoM YacToTbl BpaleHus skops 200-2000 06/MuyH.

LWunubl TUreNbHble MeTal/IMYeckme ¢ 3aLMTHbIM MOKPLITUEM W Hape3kaMu Ha paboyeil YacTh CTBOPOK.

Yawm wnu Turnm kBapuesble BMecTumocTblo 50. 100. 250 cm3 no FOCT 19908 unu yawku (Turnn)
tapdoposbie Ne 2-4 no FOCT 9147.

Kon6bl Kbenbgansa 2-50-29, 2-100-29. 2-250-29 TCX no NOCT 25336 nnu konb6bl NIOCKOAOHHbIE
M-2-250-34 TCX no FOCT 25336.

Konbbl mepHble 2-25-2. 2-50-2. 2-100-2 1 2-1000-2 no FOCT 1770.

Konbbl KH-2-1000-29 TCX unn KH-2-1000-34 TCX no FOCT 25336.

Kon6bl KH-1-250-29/32 TCX unm M-1-250-29/32 TC no FOCT 25336.

Munetkn 2-1-2-1 wan 1-1-2-1,2-1-2-2-wm 1-1-2-2,1-1-2-5 n 1-2-2-10 no FOCT 29169.

CrakaHbl H-1-100 nam H-1-150 no FOCT 25336.

BopoHkn nabopatopHble no FTOCT 25336.

LLlapvikv cTeknsiHHble, NCnonb3yemble ANA ob6ecneyeHns paBHOMepHoOCTH kuneHus no FOCT 25336.

Manouku cteknaHHble no FOCT 25336.

Acbect no FOCT 12871.

Boga guctunnuposaHHasa no FOCT 6709.

Boga 2 cteneHun ynctoTel (buguctunnnposaHHas) no FOCT P 52501.

AueTunneH pacTBopeHHblii no FOCT 5457.

AproH rasoo6pasHblii no FOCT 9293.

Kucnota cepHas no NOCT 14262. o. c. u.

KucnoTa asotHasa no FOCT 11125. o. c. u.

Kucnota conaHasa no FOCT 14261, o. C. 4.

Kucnota ykcycHast no FOCT 61. x. u.

®unbTPbl 06€330/1BHHBLIB AramMeTpoM 7 unm 9 cm.

Mepeknce Bogopoaa (neprugpons) no FOCT 10929.

9 lMoAroToBKa K NPOBEAEHUID U3MEPEHUIA
9.1 Moparotoska nocyabl

HoBylo unu cunbHo3sarpAsHeHHylo nabopatopHyto nocyay (Konbbl, NUNETKW, Yallku wuan TUrAn) nocne
06bIYHOI MOIKM B pacTBope N060ro MowlLLero cpeacTsa, NpoOMbIBalOT BOAONPOBOAHOW MUTLEBON BOAON M
ononackuBalT AWCTUNIMPOBAHHOW BOAOW. HenocpencTBEHHO nepef MCNosb30BaHWEM MOcyAy A0MOJHU-
TenbHO o6pabaTbiBalOT ropsAYMM pacTBOPOM a30THONM kucnoTbl (1:1 no ob6bemy), 3aTeM oOnonackusaloT
ONCTUNIMPOBAHHON BOAON, 06pabaTbiBalOT rOPSUNMM PacTBOPOM COMSHOW kucnioTel (1:1 no o6bemy), 3atem
ononackualT 3—4 pasa AUCTUNNUPOBaHHOW BOAONM, 3aTeM 1—2 pasa 6uMAUCTUNNMPOBAHHON BOAON W
cywaTt. O6paboTKy ropsayMM pacTBOPOM KMC/OTbl NPOBOAAT Cnefylowum obpasom: nocygy nomellarT B
TEPMOCTOMKMIA XMMUYECKWIA CTakaH, 3an1BalT pacTBOPOM KWCMOTbl, HArpeBalT A0 KUMEHUS U OTKYalT
noporpes. BbigepxumBaloT A0 MOMHOIO OXN&XAEHUS Y NPOMbIBAOT, KakK ykasaHo Bbille. BMecTo 06paboTkm
nocyfbl OAHVWM M3 pPacTBOPOB KUC/OT [OMNYCKAeTCA BblAEPXWBAThL Yally WM TUTW B pacTBOPE YKCYCHOM
KMCNOTbl Ha Kunswel BoasHol 6aHe B TeyeHwe 1 4. ocne MbITbsS nocyay HeEO6XO0AVMMO BbICYLWWTb B
CYLUMNBbHOM LWKady.

9.2 MpuroToBNEHNE TPaAYNPOBOYHBIX PACTBOPOB

PacTBOpbl 3/1EMEHTOB, WUCMOMb3yeMble A1 MOCTPOEHNUS TPagyvMpOBOYHOK 3aBUCUMMOCTW (Tpagyvpo-
BOYHbIE PACTBOPLI), FOTOBSIT Noc/iefoBaTe/IbHbIM pa3GaB/ieHNEM TOCYAapPCTBEHHbIX CTaHAAPTHLIX 06pasLoB

3
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(FCO). fonyckaeTca NpYMeHeHWe pacTBOPOB C YCTAHOB/IEHHOW MacCOBOW KOHLEHTpauueid 3feMeHToB Ha
A30THOKUC/IOM WM CONSTHOKMCON OCHOBE, C MacCOBOW AoNnei KUCnoTbl He MeHee 1 %. [nsa kaxaoro ane-
MeHTa roTOBAIT HEe MeHee Tpex rpafyMpoBOYHbIX PACTBOPOB.

[na cBuHUA FOTOBAT rpajyvpoBOYHbIe pacTBOpbl C KOHUeHTpauuamu: 2,50; 5.00 n 10,00 mr/cm3, a
ansa kagmma — 0,25: 0.50 n 1,0 mr/cm3. pafyupoBOYHbIE PACTBOPbI TOKCUYHLIX 3/IEMEHTOB XPaHAT He
6onee mecsua.

9.3 OT60p HaBeCOK MPOAYKTOB N4YesioBOACTBA

M3 o6beanHeHHON npob6bl ANA NPOBeAEHNA UCMbITaHUA oT6upatoT ABe Npobbl AN NPOBeAEeHNA aHa-
nv3a B yCnoBuaxX NoBTopsemMocTn. Maccy aHanusnpyembix npo6 NpoAykTOB MYenoBOACTBA, BblGupatoT no
Tabnuue 1.

Tabnuuya 1— PekomeHgyemas Macca aHan3mpyemMbix npo6 NpoAykToB NYenoBOACTBA A/1A ONpefe/eHns MaccoBoii
[0/ CBUHLA 1 KaamMusa

Macca aHanun3mpyembix Npo6 NpPoayKTOB NUesoBOACTBA, I
MpoayKTbl N4enoBoaCTBa

Pb Cd
Mep, 1.0 1.0
MbinbLeBas 06GHOXKA 0.5 1.0
Mepra 0.5 1.0
MaroyHoe MOJI0uKo 0.5 1.0
Mpononuc 1.0 1.0
Bock 35.0 35.0

9.4 MopgroToBka NCNbITYyeMblIX paCcTBOPOB NPOAYKTOB nyesioBoAacTBa

O30/1eHe NPOBOANTCS CYXVMM WM MOKPbIM CMOCOGOM UM MOXET MPUMEHATLCS ANS BCEX NMPOAYKTOB
nyesioBOACTBA, kpoMe Bocka. Crnocob cyxoro 030/1eHNs u3-3a 60/bLIO BEPOSATHOCTM NOTEpU COeauHeHwui
3/1eMeHTa Npu NOAroTOBKM NPo6 ANA aHanusa OorpaHMYeHHO NMPUMEHWUM AN onpefeneHvs kagmusi. Mpu
MOKPOM 030/1eHUN BEPOSITHOCTb NOTEPW COeAMHEHWI kaaMus B Npobax CHMXKaeTCs, OJHAaKo yBennymBaeTcs
3HayeHne X010CTOro onbITa.

MpsiMoe pacTBOpeHMEe NPUMEHSIIOT ANA Meja.

KncrnoTtHas skcTpakuma npumeHsieTcs 415 onpefeneHns cofepXaHus CBUHLA 1 KafMUs B BOCKE.

MeTozbl NOArOTOBKM NPO6 NPOAYKTOB NYENOBOACTBA NPUBEAEHbI B Tabnuue 2.

Ta6bnuuya 2 — MeToabl NOArOTOBKA NPO6 NPOAYKTOB NUYENOBOACTBA AN1S1 ONPeAesieHnss MaccoBOM 40NN CBUHLA U
Kagamusa

MpoaykTbl N4YenoBoAcTBa Pb | Cd
Mepg, MpsAmoe pacTBopeHune
MbinbLesBas 06HOXKa
Mepra Mokpoe o3051eHne
MartoyHoe MO1I04KO
Mpononuc Cyxoe o30n1eHne
Bock KucnoTtHas akcTpakums

9.4.1 MpuroTtosneHune 0,1 % pacteopa HNO3

B mMepHyt konby Ha 1 Am3 BHOCAT 1,2 cM3KOHLEHTPMPOBaHHON a30THOM kncnoTel no FTOCT 11125 u
[0BOAAT [0 METKM 6GUANCTUNNMPOBAHHON BOAON. CPOK XpaHeHUs pacTBopa He orpaHuyeH.

9.4.2 Cyxoe 030/1eHME U KMC/IOTHAA IKCTpakKLua

Cyxoe 030/1eHMe nponosmca u Apyrux nNpoAykToB nuyesioBogctsa ocyuwecTsnsawT no NOCT P 52097
(NYHKT 5), KUCNOTHYIO 3KCTPaKumnio Bocka ocylecTtsnsatoT no FOCT P 52097 (NyHKT 6).

Cyxyto 3001y pacTteopstoT 0,1 % HNO3 puibTpyOT U KONIMYECTBEHHO NEPEHOCAT B MEPHYIO KON16Y Ha
50 cm3 B cniyyae nioxoro pactBopeHus 30/1bl aHanm3mpyemoro npogykra B 0.1 % HNO3 ee pacTtBopsioT B
Turne 1-3 cmj KoHUeHTpupoBaHHOW HNO3, npu HarpeBaHun. PacTBOp BbiNapuBaloT A0 BAXHbIX COMEW.
Ocagok pacteopsioT B 0.1 % HNO3 puabTPyOT 1 KOSIMYECTBEHHO MEPEHOCAT B MepHyto Kosiby Ha 50 cm3

9.4.3 Mokpoe 030/1eHue

AHanm3vpyemble Npobbl NpoAykTa NYesioBOACTBA NOMeELLaloT B M/IOCKOAOHHYK KOM6y W 3anmBatoT
KOHLeHTpupoBaHHOn HNO3, B cooTHoweHuu: Ha 1 r npogykta — 15 cmM3 kncnoTbl. AHannsmpyemblie npoobl
4
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BblepxuBaloT He MeHee 15 MuH. [lanee ynapuBaloT Ha nauTke Ao obuwiero obbema 5 cm3. CHMUMAIOT C
NANTKN 1 OXNaxgalT A0 KOMHAaTHOW Temnepatypbl. flo6asnstoT 10 cm3 koHueHTpuposaHHoi HNO3u cHoBa
ynapuBaloT A0 5 cm3 B oxnaxgeHHble [0 KOMHATHOW TemnepaTtypbl KON6bl BHOCAT 2 CM3 KOHLEHTpU-
poBaHHOli HNO3n 1 cmM3H20 21 HarpeBatoT pacTBOp Ha muTke B TedeHne 10-15 mMyH. CHMMAT C NANTKA 1
OX/TaXAalT A0 KOMHATHOW TeMnepatypbl. 3aTeM B KO/16bl npuavMBaT 1 cM3 KOHUEeHTpUpoBaHHoli HNO3 n
0.4 cM3H20 2, cHoBa HarpeBatoT B TeYeHe 5 MUH 1 oxnlaxaaloT 40 KOMHATHON Temneparypsbl.

MonyyeHHbI pacTBOp ynapvBalT A0 BRaxHbIX coneil n pacteopsaoT 0.1 % HNO3, duabTpyoT u
KO/IMYECTBEHHO NEPEHOCAT B MepHble Konbbl Ha 50 cm3

9.4.4 TlpamooO pacTBOpeHue

AHanusnpyemble Npobbl MeAa NoMeLLaloT B NI0CKOAOHHbIE KOM6bI UK CcTakaHbl U pacTeopsoT B 30 cM3
0.1 % HNO3 npu nepemelnBaHuM B TeyeHne, He MeHee 30 MUH Ha MarHUTHOW Mewasike. MonyveHHble
pacTBOpbl UALTPYIOT B MepHble kon16bl Ha 50 cm3u goBoaaT Ao meTkn 0.1 % HNO3

9.5 MNpuroToBaieHME XONOCTON NPOo6bLI

[N KOHTPOAS UMCTOTbI UCMOMb3YEMbIX PEAKTUBOB FOTOBSIT XOJIOCTYH0 MpoGy B COOTBETCTBUM C 9.4
6e3 fo6aBneHns NpoAyKToB NUenoBoACTBA.

10 MpoBeaeHNe N3MepeHuit

MogrotoBky npubopa Kk paboTe OCYWECTBASAT M0 npunaraembiM K MNpubopy TeXHUYECKUM
VNHCTPYKLMAM.

[na onpepfeneHna MaccoBOW A0/M TOKCUYHBIX 3/IEMEHTOB BbIGMpalOT Hanbosee 4yBCTBUTESIbHbIE
JINHUM MOI/IOLEHNA 3N1EMEHTOB CO CliefyloLWwmMy AaMHamMmu BONH: ANA cBuHUa — 217.0 nam 283.3 HM. AN
kagmMms — 228.8 HM. BbI6Op NMHUKM NOrNOWEHUS ANA CBUHLA 3aBUCUT OT TEXHWYECKUX XapaKTepucTuk
cnektpod)oTOMeTpa U MCTOYHMKA M3Ny4eHus (namnbl) M NPOBOAMTCHA ANA AAHHOro npubopa W nammnbl No
KpUTEpUo Hanbo/bLIEro COOTHOLEHUS CUTHAN/WYM U MO MeHbLUeMy apelicy HYyN1eBOR MMHUN.

10.1 MapameTpbl NpOBEAEHUA U3MEPEHNIA

MocTpoeHve rpasynpoBOYHON 3aBUCMMOCTU W NPOBEAEHWE U3MEpPeHUil MacCOBOW [0/M TOKCUYHbIX
371EMEHTOB B MPOAYKTaxX NYesI0BOACTBA MPOBOAST B OAVHAKOBbIX YC/IOBUSIX, BbIGOP KOTOPbIX OCYLLECTBASIOT
no MeToAMKe U3MepEeHWii, Npunaraemoii K akcnayaTupyemomy npuéopy.

10.2 N3mepeHne pacTsopoB

MepBoOHaYaNbHO pacnbIAT B NIaMEHHOM atoMu3aTtope HyneBoi pactesop (pacteop 0,1 % HNO3),
3aTeM B MNopsfke BO3pacTaHWs KOHUEHTpauuil — rpajvpoBOYHble pacTBOpbl. [locne rpafympoBOYHbIX
pacTBOPOB OCYLLECTBASAIT NPOMbIBAHWE CUCTEMbI PaChbIfIEHNS U FOpenkn 6uaMCTUANNPOBaHHOK BOAON nnn
pactBopom 0,1 % HNO3 go Bo3BpalleHus cuTana O6AM3KUM K Hyw. 3aTem usmepsioT abcopbuuio
He6onbworo yucna (5-7) X0NOCTbIX W WUCMbITYEMbIX PACTBOPOB, MNPOMbIBAs MOC/E KaX[oro U3MepeHus
CUCTEeMbl pacnblIEHUss U Tropenku 6uaucTUNAnpoBaHHol Bogoi unu pactesopom 0,1 % HNO3 [danee
NPOBOAAT NOBTOPHOE M3MepeHue abcopbuun KOHTPOMBLHOTO pacteopa. Ecav npu atom He Habnogaetcs
apeiidpa HyneBol NUHUM N U3MeEHeHWe abcopbuun NpoJo/MKalT M3MepeHus abcopbuum UcnbITyeMbiX
pacTBOpPOB NPOAYKTOB NYE/I0BOACTBA, NEPUOAMYECKN NOBTOPSAA KOHTPONb Apeiida Hyns.

Ecnn B npouecce u3MepeHuii OTMeuyaeTC CMeLleHWe HyNeBON /IMHWW UKW W3MEHEHWe 4YyBCTBU-
TENIbHOCTU. KaXAylo Masylo Cepuio WUCMbITyeMbIX PacTBOPOB WM3MEPSIOT ABaXAbl B MPAMOM W 06paTtHOM
nopsfke nocneAoBaTeNbHOCTU, HauMHaa W 3aKkaHumBasa MOSHONW rpajyvpoBkoi. Ecnn cmelleHne Hynesol
NIVHUWM He KOPPEeKTMpyeTCs aBTOMaTU4yecKuMy YCTPOMCTBaMW, OHO [O/DKHO YUWUTbIBATbCA MyTEM BBEAEHWA
nonpaBoK K CUrHanam MornoLweHns ctaHgapTos v npo6. ipeiid Hyns BHYTPW Kaxoi manoii cepumn cuntatoT
JINHEAHBIM.

10.3 Pa3baBneHne pacTBOpOB

Ecnn maccosas [0N1A TOKCUMYHbIX 3/IEMEHTOB B UCTMbITYEMOM PacTBOPE NpU U3MEPEHUAX OKa3blBaeTCA
BbllLe MaKCMMasibHOV MaccOBOW KOHLEHTpauuu rpasyupoBOYHOrO pacTBopa, TO NPOBOAUTCA pa3baBneHue
MCNbITYEMOro pacTeopa Hy/sieBbIM cTaHgapToM — pactsopom 0,1 % HNO3(thoHOBbIM pacTBOpoOMm).

KoachdpmumeHT pasbaBneHus BblGMpatoT Takum o6pas3om, 4TO6bl MaccoBas [0S Onpeaessiemoro
3/1eMeHTa B MCMbITYEMOM pacTBOpe Haxofunacb B cepefvHe fuana3oHa MacCOBbIX KOHLEHTpauuii rpa-
[YyNPOBOYHbLIX PACTBOPOB.

KoathbduumeHT pasbasneHunss BbIYUCASIOT NO hopmyne:

"o E e <1)
roe Y, — o6bem pacteopa 0,1 % HNO3 B3sThI 4N pasbasieHns, cm3
Y2— 06beM pa3baB/ieHHOro pacTeopa, cM3.
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11 O6paboTka M NnpeacTaBieHNe Pe3ybTaTOB U3MEPEHMUNA
11.1 O6paboTka pe3ybTaToB U3MepeHui

MaccoByto fonto anemeHTa B npo6e Cc, MAH "(MKr/r) BbIUUCASAOT N0 hopmMyne:
_ CxYK

n

c 2
roe Ok — maccoBas KOHUeHTpauus afieMeHTa B aHa/IM3MpyeMom pacTBope, onpefesieHHas no rpagyvpo-
BOYHOMY rpacuky, MKr/cm3:

V — ncxofHblii 06beM aHaM3npyemMoro pacteopa, cm3;

K — koadhcpuumneHT pasbasneHus;

n— macca aHanm3upyemoi npooesl, T.

OKoHuaTteNbHbI pe3ynbTaT BbIYNC/IEHNSA OKPYISAIOT 40 BTOPOro AeCATUYHOIO 3HaKa.

11.2 NoBTOPAEMOCTb pe3ynbTaToB

3a OKoHYaTesbHbIli pe3ynbTaT U3MepeHuii NpUHUMAalOT cpefHeapudMeTNUECKOE 3HAUEHWE pe3y/ib-
TaToOB ABYX MapasfieflbHblX ONpefeneHnii, NosyyYeHHbIX B YC/IOBUSIX MOBTOPSIEMOCTH, €C/IN BbINOJHAETCS
yc/ioBUe NpUMemMsIEMOCTH, PaccuMTaHHoe no popmyse

[X,-X25 r,H0.01 Xcp 3)

roe X, n X2— pesynbTaTthl 4BYX NapanjiesbHblX U3MepPeHuil, NOJy4YeHHbIX B YC/I0BMAX NOBTOPSEMOCTH.
MAH'(MKr/T);

rom— 3HadyeHue npegena nosropsemoctu (cMm. Tabnuuy 3). %.

11.3 BocnponssBoAMMOCTb pe3ynbTaTtos

PacxoxpaeHue Mexay pesynbTaTamu u3MepeHuid, nosyyeHHbIMU B ABYX N1a6opaTopusix B YCOBUSX
BOCMPOU3BOAMMOCTU, AO/DKHO COOTBETCTBOBATL YC/IOBMIO MPUEMIEMOCTU MO (hopMysie

[X,-X2|S Rroe 0,01 XA 4)
roe X, nX2— pesynbTtartbl ABYX U3MEPEHWI, NOIyYEHHbIE B YC/IOBUSIX BOCMNPOU3BOAMMOCTU, MAH ' (MKr/T);

Roth— 3HaueHve npegena BOCNPOM3BOAMMOCTU (CM. Tabnuuy 3). %.

Ta6nuuya 3 — [uanasoHbl U3MEPEHU, nokasaTenn TOYHOCTU W NPELM3NOHHOCTI aTOMHO-a6CopPBLUMOHHONO MeToaa
ornpeAesieHNst TOKCUYHbIX 3/1EMEHTOB MPOAYKTOB NUYeNI0BOACTBA NpY 40BEPUTE/bHOM BEposiTHOCTM P = 0.95

[Avana3oH Mpeaen Moka3arenib TOYHOCTU
13MepeHunii MaccoBoii Mpepen (rpaHunLibl OTHOCUTESILHO
BOCNPOU3BOANMOCTM
[071 CBUHLA U KaaMus, nosTopsieMocTu rarl, % Iy norpeLuHocTm)
MIH (MKT/r) Rl 70 6. %
Ot 0.01 go 10.0 Bk/tOu. 7 15 10

11.4 MNpepctaBneHne pe3ynbTaTtoB U3MEPEHWUIA

PesynbTaT M3MepeHWii MaccoBoii [0NM onpefefiieMblX 3/1eMEeHTOB B [OKyMeHTax, npegycmart-
pviBaloLMX €ro UCMO0/b30BaHNe, NPEACTaBNSAOT B BULE:

(Xen! ), mnH’(mkr/r) npu P= 0.95. 5)
roe [l — abconoTHas NOrpeLwHoCTb pe3yibTaTtoB U3MepeHuin, MaH'(MKr/r), BbIMUCAAIOT No  dopmyne:
[ = 5 Xcpe 0,01. (6)

roe 5 — oTHOcUTEeNIbHasA NOTPeLIHOCTL M3MepeHuii no Tabnuue 3. %.
11.5 PesynbTatbl ucnbiTaHuii oOpMAAIOT NPOTOKOSIOM B COOTBETCTBUW C TpeboBaHUAMM
FOCT NCO/M3K 17025.
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Y/[K 638.16:006.354 OKC 65.140 C52

KnwouyeBble cnosa: NPOAYKTbl NYENoBOACTBA, TOKCUYHbLIE 3S/IEMEHTHI, aTOMHO-a6COp6LI,VIOHHbII7I mMeTon,
nposegexHvne UCMbITAHWUNA, pe3ynbTaTtbl nCnbITaHWi
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