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MNpepucnosue

1 PASPABOTAH OTKpbITbIM akLMOHEPHbIM 06LLEeCTBOM «Bcepoccuiickuii Hay4Ho-uccnefoBaTenbCKuii
WUHCTUTYT KOMOWKOPMOBOI npombiwieHHocTu» (OAO «BHUWKIM») n O6wecTtBOM C OrpaHWYeHHol OoTBeT-
CTBEHHOCTbI «/TIOM3KC-MAPKETUHIM» (OO0 «/IIOM3OKC-MAPKETUHI»)

2 BHECEH TexHuuyeckuMm KOMUTETOM Mo cTaHgaptu3aummn TK 004 «Kombrkopma, 6en1K0BO-BUTaMUHHO-
MUHepasibHble KOHLEHTPaTbl, NPEMUKCbI»

3 YTBEPX/EH W BBEJEH B IENCTBWE Mpukaszom ®efepansHOro areHTcTsa no TeXHMYecKoMy pe-
rynupoBaHuio 1 MmeTponorum ot 27 nwoHa 2013 r. No 197-ct

4 BBEJEH BINEPBbIE

5 MEPEN3OAHUE. NioHb 2020 T

MpaBuna npmMeHeHus HacTosLW ero cTaHgapTa YCTaHOB/EHbl BCcTaTbe 26 defepasibHOIO 3akoHa
0T 29 uoHA 2015 r. Ne 162-d3 «O cTaHgapTusauum B Poccuiickoih ®epepauun». MHdopmauns 06 uns-
MEHEeHVAX K HacToALWeMy cTaHgapTy nybinkyeTcs B eXerogHoM (Mo cCOCTOsSHMI0 Ha 1 AHBaps TekyL,ero
roga) UHGOpMaLMOHHOM yKa3aTese «HauuoHaslbHble cTaHAapThi», @ 0ULNAbHBIA TE€ KCT WU3MEHEHWIA
M NoNpaBOK — B €XEeMEeCSYHOM MH(OPMaUMOHHOM ykaslaTene «HauuoHanbHble cTaHAapTbli». B cnydvae
nepecmoTpa (3ameHbl) UM OTMEHbl HACTOALW Ero cTaHjapTa COOTBETCTBYH UL ee yBegomaeHne byaer
ony6/IMKOBaHO B GAMXKAlLLEM BbIMYCKE €XEeMEeCSAYHOro MHGOopMauUMOHHOro ykasaTensi «HauuoHasbHble
cTaHfapTbi». CooTBeTCTBYlO W aA vHpopMauus, yBeJOM/IeHEe U TEKCThl pasMelLalnTcs Takke B WH-
chopmaumoHHO cncTeme 06LLero NoNb3oBaHNsa — Ha opuumanbHOM caiTe ®egepanbHOro areHTcTBa Mo
TEXHUYECKOMY perynmpoBaHuio 1 MeTposiorun B cetn MHTepHeT (Www.gost.ru)

© CraHgapTuHdopM. odopmneHue. 2014. 2020

HacTosAwwit ctaHaapT He MOXeT 6bITb MOTHOCTBIO M/IM YaCTUYHO BOCMPOM3BEAEH, TMPAXNPOBaH U pac-
NPOCTPaHEH B KAUeCTBe OULMANILHOIO N3aaHus 6es paspelleHnst ®efepanbHOro areHTCTBa no TeXHUYecKo-
My PEerynMpoBaHuio 1 MeTposiorum
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HAULWOHANBHBLIN CTAHOAPT POCCUMNCKOWN OSGELEPALMUNWN

KOPMA, KOMBUKOPMA, KOMBMKOPMOBOE CbIPbE

OnpefeneHvie cogepxaHus Kagmusi, CBMHLA, MbllbsKa, PTYTW, Xpoma, 0/10Ba
MEeToA0M aTOMHO-a6cop6LMOHHOI cnekTpockonuu

Feedstuffs. compound feeds, feed raw materials.
Determination of cadmium, lead, arsenic, mercury, chromium, tin by atomic absorption spectroscopy

Nata BeegeHus — 2014—07—01

1 O6nactb NPUMEHeHUSA

HacTosiwumii ctaHgapT pacnpocTpaHseTcs Ha kopMa, KOMGUKopMa 1 KOMOGMKOPMOBOE Cbipbe U YCTaHaB-
nMBaeT aTOMHO-a6CcopPOLUVOHHbIN MeTOA onpefeneHnss cogepXaHna KagMus, CBMHLA, MbllUbAka, pTyTH, Xpo-
Ma. 0/10Ba C UCMO/Mb30BaHNEM aTOMHO-a6COpP6LMOHHOrO CNEKTPOMETPA C 3/1IEKTPOTEPMUNYECKO atoMu3auvei
B C/ieflytoLmx Anana3oHax U3MepeHuii:

- kagmuin (Cd) 010,01 pgo 1.00 BkHOY.. Mr/KT;

- cBuHey (Pb) 010,05 pgo 10,00 BktOY., MI/KT;

-MblWbAK (As) 0T 0,05 Ao 10,00 BkMOY.. MI/K;

- pTyTh (HA) o1 0,0025 80 1.0000 BK/tOY.. MI/KT;

- xpom (Cr) o7 0,2 40 10,0 BkntOY.. Mr/KT;

- 0/10BO (Sn) oT5 00 1000 Bk/tOY., Mr/Kr.

HacToswwii ctaHgapT He pacnpoCTPaHAETCA Ha XMPbl KOPMOBbIE.

2 HopmMaTuvBHbIe CCbI/IKK

B HacToALleM cTaHAapTe UCMO/Mb30BaHbl HOPMATUBHbBIE CCbIJIKW Ha criegylolme cTaHfapThl;

FOCT 12.1.004 Cuctema ctaHgapToB 6e3onacHocTu Tpyfa. MoxapHas 6e3onacHocTb. Obwme Tpebo-
BaHWA

FOCT 12.1.005 Cuctema ctaHfapToB 6e3onacHocTv Tpyaa. Obuue caHUTapHO-rurmeHnyeckme Tpebo-
BaHWA K BO34yXy pabouyeli 30HbI

FOCT 12.1.007 Cuctema ctaHfapToB 6e3onacHocTu Tpyaa. BpegHble BewecTBa. Knaccudukaums u
o6Lwwune TpeboBaHMsA 6e30MacHOCTU

FOCT 12.1.019 Cuctema cTaHf4apToB 6€30MacHOCTM Tpyaa. dnekTpobeaonacHoCcTb. TepMuHbl U onpe-
fenexus

FOCT 12.2.007.0 Cuctema cTaHAapTOB 6e3onacHOCTV Tpyaa. M3genus anektpoTexHuyeckue. O6uyme
TpeboBaHua 6e3onacHoOCTH

FOCT 12.4.009 Cuctema cTaHgapToB 6e3onacHocTu Tpyaa. MoxapHasa TexHuka ANs 3amTbl 06 bEKTOB.
OcHoOBHble BUbl. PasmelyeHne n obenyxmeaHe

FOCT 12.4.021 Cuctema cTaHgapToB 6e30macHOCTM Tpyga. CucTeMbl BEHTUASALUOHHbIE. Obwme Tpe-
6oBaHuA

FOCT 1770 (MCO 1042—83. NCO 4788—80) Mocyaa mepHas nabopaTopHas cTeknsHHasA. LiunuHgpsl,
MEH3YPKK, KONbbI, MPo6UpkM. O6LLNE TEXHUYECKME YC0BUS

FOCT 4204 Peaktusbl. Kucnorta cepHas. TexHnyeckue ycriosus

FOCT 4220 PeakTnBbl. Kanuii ABYXpOMOBOKUCbIA. TEXHUYECKUE YCNIOBUS

FOCT 6709 Boga anctunnmpoBaHHasa. TeXHUYeckue ycnosus

FOCT 9147 Mocyaa n obopypoBaHue nabopatopHble hapdopoBble. TeXHUYecKue ycnosus

FOCT 10157 AproH razoobpasHblii 1 XUAKWA. TeXHUYECKNe yCcnoBus

M3paHne ouunanbHoe
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FOCT 11125 KnucnoTa a3oTHasi 0co60i YucToThbl. TeXHUYECKME YyCoBUS

[OCT 13586.3 3epHo. MNpaBuna npuemkn n MeToabl oT60pa npob

FOCT 13979.0 >)KMbIX1, LWIPOTbI ¥ FOPYMYHbIA MOPOLLOK. MpaBuna npuemkn 1 metodbl oTéopa npob

FOCT 14261 KucnoTa consiHas 0co60i YNCTOTbl. TeXHUYECKUe YCNoBus

FOCT 14262 Kucnota cepHas 0c060i 4YnCTOTbl. TeXHUYeckne ycrioBus

FOCT 14919 SnekTponanTbl, 3NEKTPONNTKA 1 XapoUHble anekTpoLlikadbl 6biToBble. O6LMe TEXHNYe-
CKue ycnosus

FOCT 17681 Myka XWBOTHOFO NPOUCXOXAEHMS. MeToabl UCTbITaHWIA

FOCT 19908 Turnu, yawim, cTakaHbl, KONbbl, BOPOHKM, MPOOBUPKN M HAKOHEYHUKM 13 MPO3PayHOro Keap-
LeBoro cTekna. O6Lue TeXHMYeckne ycnosus

[OCT 24596.1 ®occhaTbl KOpMoBble. MeToAbl 0T60pa 1M NOArOTOBKM NPO6 A8 aHanusa

FOCT 25336 lNocyaa v obopypoBaHue nabopatopHble CTEKNSHHbIE. TuMbl, OCHOBHblIE NapameTpbl 1
pasmepbl

FOCT 26929—94 Cbipbe v NpoAyKTbl nueBble. Moarotoeka npob. MuHepanusaumsa ona onpegeneHus
cofilepXaHusi TOKCUYHbIX 3/1IEMEHTOB

[OCT 27668 Myka u otpybu. MNpuemka n metogpl ot6opa npod

FOCT 28311 [o3aTopbl MeguUMHCKUe nabopaTopHble. ObLne TexHuyeckne TpeboBaHusa 1 MeToabl Uc-
nbiTaHWi

FOCT 29169 (MCO 648—77) MNocyana nabopaTopHas CTek/siHHas. MUNeTkn ¢ oAHO OTMETKO

FOCT 29227 (MCO 835-1—81) Nocyna nabopatopHasa cteknaHHas. Munetkn rpagynpoBaHHble. YacTb 1.
O6Lwwwne TpeboBaHNs

FOCT P NCO 5725-1 ToYHOCTb (NPaBWU/IbHOCTb 1 NPELU3NOHHOCTb) METOOB U PE3Y/bTATOB N3MEPEHNUIA.
YacTb 1. OCHOBHblE NONOXEHUA N onpeaeneHns

FOCT P NCO 5725-6—2002 To4HOCTb (MpaBW/IbHOCTb M NMPELU3NOHHOCTb) METOA0B U pe3ybTaToB 13-
mMepeHuii. Yactb 6. icnonb3oBaHne 3HAYEHWI TOYHOCTH Ha MPakTuKe

FOCT P 53150—20081»lNpoaykTbl nuwesble. OnpegeneHve cnefosbix anieMeHToB. Moarotoska npo6
MEeTOA0M MUHepannsauuu npu NoBbILLEHHOM AaBIEHNN

FOCT P 53228—2008 Becbl HeaBTOMaTMUeCKOro geiicteus. Yactb 1. MeTposiornyeckme n TexHuyeckme
TpebosaHus. VcnbiTaHus

FOCT P 57221 [poxxun kopMoBble. MeToAbl UCMbITaHWA

[OCT ISO 6497 Kopma. OT60p npob

FOCT ISO 6498 Kopma, kom6ukopma. Moarotoska npob A8 UCNbITaHWiA

FOCT ISO 24333 3epHo 1 NpoaykTbl ero nepepaboTtku. OT60p Npob

MpumeuaHne — TIpn NONb30OBAHUN HACTOALW WM CTaHAAPTOM Les1ecoo6pasHo NPoBepPUTb JelicTBME CCbINoY-
HbIX CTAHAAPTOB B MH(POPMALMOHHOI cucTeMe 06GLLEFO MONb30BAHUS — Ha OULMANbHOM caiiTe ®efepanbHOro areHT-
CTBA MO TEXHUYECKOMY PerysiMpoBaHuio 1 MeTpononun B cetTu VIHTepHeT NAK NO eXerogHoMy UH(OPMaLMOHHOMY ykasa-
Ten «HaunoHanbHble CTaHAapTbi», KOTOPbIA ONY6IMKOBAH MO COCTOSIHUIO HA 1 sAHBaps Tekylero roga, U no Bbinyckam
exeMecsaYHOro MH(OPMaLMOHHOTO ykasaTena «HaynoHanbHble cTaHfapTbi» 3a TekylWwnil rog. ECnu 3amMeHeH CCblNOYHbI i
CTaHAapT, Ha KOTOPbI faHa HejaTUPOBAHHAS CCbiNKa, TO PEKOMEHAYETCS UCNONb30BaTh AECTBYIOLLYI BEPCUIO 3TOTO
cTaHjapTa C y4eTOM BCEX BHECEHHbIX B [JaHHYI0 Bepcuio M3MeHeHuid. Ecnm 3aMeHeH CCbINIOYHbI CTaHAApPT, Ha KOTOPbI
faHa faTupoBaHHas CCbinka, TO PEKOMEHAYEeTCs MCNOMb30BaTbh BEPCUIO 3TOFO CTaHAapTa C YKasaHHbIM Bbille To40oM yT-
BepxXAeHnsa (NpuHATUA). Ecnu nocne yTBepXAeHWA HaACTOSILLero ctaHjapTa B CCbIIOYHbIA CTaHAAPT, Ha KOTOPbIA faHa
JaTupoBaHHas ccbifika, BHECEHO W3MEHeHWe, 3aTparnBalllee NoJ0XEHNE, HA KOTOPOe JaHa CCblaika, TO 3TO NOTOXEHUE
pekomMeHayeTCcs NPUMeHsATb 6e3 yyeTa aHHOro U3MeHeHus. Ecnu ccbioYHbIl cTaHAapT oTMeHeH 6e3 3aMeHbl, TO Noso-
XeHue. B KOTOPOM faHa CCbifika HA Hero, peKOMeHAyeTCsl MPUMEHATbL B YACTW, He 3aTparuBalLei 3Ty CCbifky.

3 CyuwHocTb MeToga

CyLHOCTb MeToa 3akK/l4aeTcs B MUHEpanU3aummy aHaausupyemMbix npo6, npeasaputesibHoM nocTpo-
€HUN TPaflyMpOBOYHON XapakTepucTk1, U3MEpPEHU MACCOBbLIX KOHLEHTpauuii pacTBOPOB NOMYYEHHbIX MU-
HepannsaToB C UCMO/Ib30BAHNEM aTOMHO-a6COP6LMOHHOIO CMeKTpoOMeTpa C 3/IEKTPOTEPMUYECKO aToMU3a-
uMeil 1 B NocnegyowemM BbIYMCIEHN MACCOBO 40NN KaAMUsi, CBMHLA, MbllbsKa, PTYTW, XpoMa, 0/oBa C
UCMONb30BaHNEM YCTaHOB/IEHHOI rpalyMpoBOYHO XapakTepuCTUKN.

1j OTmeHeH. B Poccuiickoii ®epepauunn gelicteyetr FTOCT 31671—2012 (EN 13805:2002) «MMpoAyKTbl nuuieBble.
OnpepeneHue cnefoBbiX 31eMeHToB. MoAroToBka Nnpo6 MeToA0M MUHepanM3auum Npu NoBbILLEHHOM AaBNEHUN».

2
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4 TpeboBaHUsA 6e30nNacHOCTH

4.1 Tpv BbINO/IHEHUW UCMbITAHUIA HeobxoAMMO cobnAaTe TpeboBaHWA TeXHUKM Ge3onacHoCTV npu
paboTte ¢ xuMmuyeckumun peaktnsamu no FOCT 12.1.007. TpeboBaHMA an1ekTpobe3onacHocTn npu pabote ¢
anekTponpuéopammu no FOCT 12.2.007.0. TOCT 12.1.019. a Takke TpebOBaHUS, U3/TOXKEHHbIE B TEXHUYECKOM
[OKyMeHTaLMn Ha UCnosb3yemble YCTaHOBKMU.

4.2 PaboTy C XMMUYECKUMW peakTVBaMun NPOBOAAT B BbITSXXHOM LUKady.

4.3 MomeLlieHne [OMKHO ObITb OCHALLEHO BEHTUAAUMOHHbIMKM cucTemamu no FOCT 12.4.021. cooT-
BeTCTBOBaTb TpeboBaHUAM noxapobeszonacHocTy no MOCT 12.1.004 1 umeTb CpPeAcTBa NOXapoTyLleHUs Mo
FOCT 12.4.009.

4.4 CopepxaHve BpedHbIX BELLECTB B BO3A4yXe He AO/HKHO MpeBblaTbh AOMYCTUMbIX 3HAYeHulii no
FOCT 12.1.005.

4.5 TpeboBaHusi 6€30MacHOCTY MPW BbIMOSIHEHUN U3MEPEHWNI A MACCOBOI 40NN PTYTU W yTUAU3aUmMmn pac-
TBOPOB. COfepxaLmx pTyTb, AO/KHbI COOTBETCTBOBaTL CaHUTapHbIM npasunam (1].

5 CpeacTBa n3mepeHuii, BcnomoraTesibHble YCTPOWCTBa, MaTtepuassi
U peakTuBbl

5.1 CpeacTBa U3MepeHuin n ctaHgapTHble 06pasibl

CneKkTpomMeTp aToMHO0-a6CopOLMOHHbIA C 3N1EKTPOTEPMUYECKO aToMu3aumein. paboTawwumini B guana-
30He AMH BoAH OT 190 fo 400 HM C Koppekuunel HeceneKkTMBMOro MOrnoWeHNs, YKOMMNIEKTOBaHHbIN cnek-
TpanbHbIMW NaMnamu Ans onpefeneHus KagMus, CBMHLA, MbllUbAka, PTYTW, XpOMa, 0/10Ba W CHaBXEHHbIN
cneuuann3vpoBaHHbIM MPOrpaMMHbIM 0becneyeHrem.

Bechbl ¢ npegenom gonyckaemor abcontoTHOW NorpewwHocTn He 6onee + 0.001 r no MOCT P 53228.

Kon6bl mepHble 2(2a)—25(25. 50. 100. 200. 250. 1000>—2 no MOCT 1770.

MuneTkun rpagyupoBaHHble 1(2. 3)—1(2)—2—1(2, 5, 10) no FOCT 29227.

MuneTkn c ogHoN oTmeTKol 1(2)—2—5(10) no NOCT 29169.

[lo3aTopbl NunNeToYHble OfHOKaHaNbHble nepemMeHHoro obbema 10—100 mm3, 1000—5000 MM3 ¢ me-
Tponornyeckumn xapaxkrepuctnkamu no FOCT 28311.

locypapcTBeHHble cTaHAapTHbIe 06pa3ubl (TCO) cocTaBa pacTBopa onpeAensieMbiX MOHOB C MOrpeLLlHo-
CTblO aTTECTOBAHHOIO 3HaueHus He 6onee =1 %:

- kagmus, Hanpumep FCO 7472—98. MaccoBoOli KOHUeHTpauun 1 mr/cm3;

- CBMHUA, Hanpumep NCO 7252—96. MaccoBoii KOHUEeHTpauum 1 mr/cm3;

- MbiWwbsKa, Hanpumep MCO 7344—96. maccoBoi KoHUeHTpauum 0,1 Mr/cm3;

- Xpoma, Hanpumep FCO 8035—94. maccoBoli KOHLeHTpauum 1 mricm3;

- onoBa, Hanpumep FCO 7238—96, MaccoBOlt KOHUEHTpauun 1 mr/cm3;

- pTyT!, Hanpumep MCO 7263—96. MaccoBoii KoHUeHTpauuu 1 mr/cm3.

NMpumeuyaHne — JlonyckaeTcsa NCNoNb30BaHNe A4PYTUX CPEACTB U3MEPEHMNA C TEXHUYECKUMU U MeTposornye-
CKUMU XapakTepUCTUKaMN He HUXe yKa3aHHbIX.

5.2 BcnomoraTtefibHble YCTPONCTBA U maTepuansl

YcTaHoBka ANA NOMNyYeHUs AENOHU30BAHHOM BOAbI, AWM BUANCTUANATOP, WA NPMGOP ANA NEePEeroHKu
OVCTUNNNPOBAHHON BOAbl (KBAPLEBbIA UAN CTEKSAHHBIN).

CrakaHbl B-1—50(100, 250. 500. 1000) TC no FOCT 25336.

Kon6bl koHu4eckne Km-2—100(250. 500, 1000) TC no NOCT 25336.

QnekTponnuTka 6eiToBas no FOCT 14919.

BopoHku na6opatopHbie no MOCT 25336.

Yaulkn kBapuesble BMecTuMocTbio 50.100. 250 cm3 no NFOCT 19908.

Turnn papcoposbie No2—4 no NOCT 9147.

Kon6bl Keenbgansa 1(2)—100(250)—29/32 TXC no NOCT 25336.

PUNLTPLI 06€330/1EHHBIE KCUHAS TEHTa».

Mpubop (cuctema) ANA MUHepanusaumu nof AaBneHveM, obecneynBaloWwmnii nogaepxaHe AaBneHns
8 atm.
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Meub MydhenbHan nny anekTponeyb CONpoTUBAEHUS, obecneumBaroLLas nogaepxaHne Temnepartypbl ot
150 °C go 600 °C c norpeluHocTbio + 25 CC.

AproH razoobpasHbiii no FTOCT 10157. BbICLUWIA COPT WK OC. Y.

MpucTaBka pTYTHO-TMAPUANas. coctosias 13 peakumoHHoOro cocyga (6apbotepa), HatekaTens aproHa
1 yCTpOICTBa AN BBOJA PACTBOPOB B peaKLMOHHbI cocya,.

EMKoCTU CcTeknAHHble BMeCcTUMOCTbio 1000 cm3.

EMKOCTU 13 MOAM3TUAEHA, NOAMNpoNnaeHa uan oToponaacta BMectTumocTbio 25. 50. 250. 1000 cm3c
NIOTHO 3aBMHYNBAIOLLVMUCS KPbILLKAMU.

Kon6b! KpyrnogoHHble KIry-2—1—500—29/32 TC no NOCT 25336.

XonogunbHuk BoasHoin o06patHbiii XLU-1—400—29/32 no FOCT 25336.

5.3 PeakTuBbl

Bopa aguctunnnposaHHaa no N'OCT 6709.

Bopa 6uguctunnnposaHHasa uan JenoHn3oBaHHas.

Kucnota aszotHasa no NOCT 11125. oc. u.

Kucnota consaHasa no FOCT 14261. oc. u.

Kucnota cepHas no FOCT 4204. x. u.

Bogopoga nepeknch, pactBop maccoBoi gonei 30 %, oc. u.

PactBop HMTpaTa nannagus MmaccoBoli kKoHUeHTpauun 10 r/gm3.

PacTBop HWTpaTa MarHus mMaccoBoi KoHueHTpauuu 10 r/gm3.

PacTtBop ammoHusi hocchopHOKMCNOro oAgHO3aMeLLeHHOro (ganee — aurngpodocar aMMoHMA) Mac-
COBOW KOHUeHTpauum 100 r/gm3.

Kanwuii gByxpomoBokucnblii (fanee — 6uxpomar kanus) no FOCT 4220, x. u.

Kucnota cepHas no FrOCT 14262. oc. u.

Xnopug onosa (Il) 2-x BogHbIi ¢ MaccoBoli gonei He MeHee 99.1 %. 4. 4. a

Kncnota rekcaxsopnnaTtuHoBasi C MaccoBoii Aoneli nnaTtuHel He MeHee 37,5 %, u.

6 OT60p NpO6

OT60p Npo6 — no MOCT ISO 6497. TOCT ISO 24333. TOCT 13586.3. TOCT 13979.0. FOCT 17681,
FOCT 24596.1. TOCT 27668. NOCT 57221.

7 MoaroTtoBka K NPOBEAEHUIO UCTbITAHWIA

7.1 NoprotoBka Npo6 AN NCNbITAHUA

MogarotoBka Npob Ansa ucnbitaHua — no FOCT ISO 6498 co cnegyowum gononHeHnem. 3 noaroTos-
JNIEHHOW nabopaTopHOii NPo6bI BbIAENSAT NPO6Y AN UCNbITaHW Maccoli He meHee 100 r. 3menbyalT ee B
nabopaTtopHoli MenbHULE A0 NPOXoJa Yepes CUTO C 0TBepcTUsMu guametpom 1.0 mm n ot6upatoT ot 0.1 go
2.0 r aHann3npyemoi Nnpobbl B 3aBNUCUMOCTU OT BbIBPAHHOr0 cnocoba MuHepanmsauumn npoo.

Mpy noaroToBke Npo6 Mpu oNpefeneHun CodepXaHus XxpoMma crnefyeT UCnonb3oBaTtb 060pyAoBaHue,
UcKYalLLee 3arpssHeHre Npobbl XpPOMOM, TaKoe Kak TUTAHOBbIE WU KEpaMUYECKMEe HOXM, araToByH CTYM-
Ky UM WapoBY MefbHULY.

KoHcepBrpoBaHHbIE 1 BNaxHble KOpMa rOMOreHU3npyioT, A5 Yero nabopaTtopHy nNpoby nponyckawT
yepes MSAcopybKy c AnaMeTpoM OTBEpPCTUiA B nnacTuHke 4.0 MM, TUiaTeNlbHO NepemMeLlrBaloT, BblAENAT Npo-
6y AN ucnbiTaHnin Mmaccoli He meHee 100 r v ot6upatoT ot 0,1 go 2.0 raHanM3npyemoi npobbl B 3aBUCUMOCTH
0T BbI6paHHOro cnocoba MuHepasmsauumn npoo.

7.2 NoparotoBka nabopaTopHOli nocybl

Mpn NpoBeAeHUN UCNbITaHNF HEOGXOAUMO TLLATENTbHO cOb604aTh YACTOTY 1a6opaToOpHO nocyabl.

Na6opaTopHyto Nocyay MOT ropsiueli BOAONPOBOAHOW BOAOM, 3aTEM ropsiuMM pacTBOPOM a30THOI Kuc-
NoTbl B cCOOTHOWEHMK 1:1 no o6bemy. [lanee npomMbIBalOT Nnocydy BOAONPOBOAHONM BoAoi (He MeHee 5 pas) u
onosacknsalT GUANCTUI/IMPOBaHHOI Bodol (2—3 pasa).

He gonyckaeTcsi ucnonb3oBaHve A5 NOATOTOBKM NOCY/bl CMeceid, CoaepXalux COeANHEHNS XpoMa.
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7.3 TpurotoBneHve pacTBOPOB AN1A UCNbITAHWIA

7.3.1 Bce pacTBOpbl, YKa3aHHble B 7.3, rOTOBAT C MCMO/Ib30BaHNeM GMANCTUNANMPOBAHHON (4EVOHN30-
BaHHO) BObI.

lMpoBepky kayecTsa BOAbI NPOBOAAT B COOTBETCTBMM C 7.5.1.3.

7.3.2 MNpuroToBneHne pacTBopa a3oTHON KNCNOTbl 06beMHol goneii 0,3 %

B mepHyto konby Bmectumoctbio 1000 cm3 nomeltaoT 300—400 cm3BoAb!, OCTOPOXHO, NPy NepemeLunBsa-
HUW NPUAVBAIOT 3 CM3 KOHLIEHTPMPOBAHHOM a30THO KUCMOTbI, AOBOAAT 06bEM 40 METKM BOZOM M NepemMeLUmnBatoT.

MpoBepky KauecTBa pacTBOpa a3oTHOM KMCMOTbl NPOBOAAT B COOTBETCTBUM € 7.5.1.3. Mpn nossneHun
3arpsAsHeHuii onpeenseMbiMyM 3/ieMeHTaM1 PacTBOP rOTOBSIT 3aHOBO.

PactBop XpaHAT B eMKOCTV 13 MOAU3TU/IEHa, NMoAunponuaeHa unn ptoponsaacrta ¢ njaoTHO 3aBUHYMBA-
oLWencs KpbILWKOM Npy KOMHaTHON TemnepaType. CpoK XpaHeHus pacTBopa He OrpaHuyeH.

7.3.3 MpuroToBneHne pacTBopa COMAHOM KACIOTbl 06beMHON fonoi 25 %

B mepHyto konby BMmectumocTbio 1000 cm3 nomewaot 750 cm3 BoAbl (CM. 7.1). OCTOpPOXHO, Npu nepe-
MeLumMBaHuy npuamsatoT 250 cM3 KOHLEHTPUPOBAHHOW CONSIHOW KMCMOThbl U NepeMeLLMBatoT.

MpoBepKy kayecTBa pacTBopa COJISIHO KUCNOTbl MPOBOASAT B cOOTBETCTBMM ¢ 7.5.1.3. Mpu nossiBneHun
3arpsAsHeHuii onpegensieMbiMy 3/1IeMeHTaMn PacTBOP rOTOBAT 3aHOBO.

PacTBop XpaHAT B EMKOCTU U3 NMONUITUAEHA, nonunponuaeHa unmn ptoponnacrta ¢ NAOTHO 3aBUHYMBA-
toLLeliCcs KPbILLKOM NpU KOMHATHOW TemnepaType. Cpok XpaHeHUsi pacTBopa He OrpaHuYeH.

7.3.4 MpurotoBNeHne pacteopa HMTpaTo-nannagMeBoro Mogudukaropa MaccoBOl KOHLEHTpa-
uun 0,5 r/igm3

B mepHylo konby BMecTumocTbio 25 cM3 nomewyatoT 1.25 cM3 pactBopa HUTparta naanagvis Maccosoi
KOHUeHTpaumm 10 r/gm3 1 4oBoAAT 06beM BOLOW A0 METKM.

CpoK xpaHeHusi pacTBopa B eMKOCTU U3 NMOAN3ITUAEHA, NOAUnponuieHa unu roponnacra c naoTHO 3a-
BMHUMBAIOLLECA KPbILIKOW B TEMHOM MeCTe Npu KOMHAaTHOI TemnepaTtype — He 6onee 6 mec.

7.3.5 MpurotoBaeHne pacTeopa cMewaHHOro ggocaTtHo-MarHneBoro MogundmkaTopa

B mMepHylo konby BmecTuMocTblo 25 cm3 nomewatT 1.25 cm3 pacTtBopa gurungpodocdara aMMOHNUS
MaccoBoi KoHueHTpaumu 100 r/am3 n 1.25 cm3pacTBopa HUTpaTa MarHus MaccoBoi KoHueHTpauumn 10 r/gm3,
[0BOAAT 06beM BOAON O METKN.

CpoK XxpaHeHuss pacTBopa B eMKOCTU U3 MONITUIEHA, MOMUNPoNuIeHa uav roponaacta ¢ naoTHO 3a-
BVMHUYMBAIOLLENCSA KPbILLIKOW B TEMHOM MecTe Npu KOMHAaTHOW TemnepaType — He 6onee 6 mec.

7.3.6 MpuroToBneHne pacTeopa CMeLaHHoro nannajneso-marHmesoro mogudukaropa

B mepHyto konby BMecTumocTbio 25 cM3 nomewtatoT 1.25 cM3 pactBopa HWTparta naanagus Maccosoi
KoHueHTpauun 10 r/gm3 n 1.25 cM3 pacTBopa HATpaTa MarHus mMaccoBoi KoHLeHTpauuu 10 r/gm3, noBogAt
06bem BOAOW A0 METKW.

CpoK XpaHeHVsa pacTBopa B eMKOCTW W3 NOANaTueHa, NoaMnponuaeHa i dptoponaacrta ¢ naoTHO 3a-
BMHUMBAIOLLEICA KPbILIKOW B TEMHOM MeCTe Npy KOMHATHOM TemMnepaTtype — He 6onee 6 Mec.

7.3.7 MpuroToBneHne pacTBopa a3oTHON KUCNOTbl B COOTHOWEHUN 1:1 no 06beMy

B emkocTb BMecTumocTbio 250 cm3 nomewaroT 100 cm3 BOAbl M NpU NepemelinBaHnun nNpuansarT
100 cM3 KOHLIEHTPVMPOBAHHOM a30THOW KUCNOTbI.

PacTBop XpaHAT B eMKOCTV 13 MOAU3TU/IEHa, NMoAunponuaeHa unmn ptoponsaacrta ¢ nNjaoTHO 3aBUHYMBA-
oLwencs KpbILWKOM Npy KOMHaTHON TemnepaType. Cpok XpaHeHus pacTBopa He OrpaHuyeH.

7.3.8 MNpurotoBneHne paboynx pacTBOpPOB OnNpeaensieMbiX 3/IeMEHTOB MacCOBOW KOHLEeHTpauuu
100 mr/gm3

B mepHyto K016y BMecTuMocTbio 50 cm3 nomewaoT 5 cm3 MCO cocTaBa pacTBopa COOTBETCTBYHLLENO
MOHa, [0BOAAT 006bEM [0 METKM pacTBOPOM a30THOW KucnoTbl o6bemHoi poneit 0.3 % no 7.3.2 u
nepemeLuvBatoT.

Mpy NpuroToBNEeHUN paboyero pacTeopa 0/10Ba UCNO/b3YIOT PACTBOP COMNSAHOM KUCNO0Tbl 06bEMHO A0-
nen 25 % no 7.3.3.

CpOoK XpaHeHVs1 pacTBOpPOB B €MKOCTSIX U3 MONATUAEHa, noaunponuaeHa wam roponnacra ¢ naoTHO
3aBUHYMBAIOLLENCA KPbILLKOA Npu KOMHaTHOW Temnepatype — He 6onee 3 Mec.

NMpumevyaHune — T[pu HaNMuMn cTaHAaPTHLIX 06pa3L0B cocTaBa pacTBopa 3/1eMEHTOB MacCOBOW KOHLEeHTpa-
uumn 0.1 Mr/cM3 flaHHbIi pacTBOp He rOTOBAT.

7.3.9 MpuroToBneHne rpagynpoBOYHbLIX PacTBOPOB

pafynpoBOYHbIE PACTBOPbI XpOMa, KaAMUSA, CBUHLA, MbllLbsKa 1 0/10Ba rOTOBAT B COOTBETCTBUM C NPU-
noxeHuem A. PekoMeHJyeMble 3Ha4YeHUs MacCOoBOI KOHLEeHTpaLumn rpasyMpoBOYHbIX PACTBOPOB NpuBeAeHb!
B Tabnuue 1.
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Ta6nunua 1— PekoMeHAyeMble 3HAaYEHUS1 MACCOBOI KOHLEHTpaLumn rpagyupoBOYHbIX PacTBOpPOB

OnemeHT MaccoBas KOHLEeHTpauus rpagyvupoBOYHOrO PacTBopa, MKI/AbI3
Cd 1
Cr 5

AS. Pb 10
Sn 20

7.3.10 TMpuroToBneHne pacTBOPOB A/1A ONpefesieHnsa pTyTu

7.3.10.1 lMpuroToBneHMe pacTBopa Guxpomara Kaamsi MaccoBoi fonun 4 %

B3BeluunBaloT 6uxpomara kanmsa maccoi (4.0 +0,1) r u pacTBopsoT B 96 cM3 BOAbI.

Cpok XpaHeHusi pacTBopa B €MKOCTW U3 TEMHOTO CTek/a C NpUTepToi NpobKol Npu KOMHATHON Temne-
patype — He 6onee 3 mec.

7.3.10.2 MNpuroToBneHne pacTeopa pasbasneHus

B TepmocTolikyto MepHyto konby BmecTumocTbio 1000 cm3nomertatoT 500—600 cmM3 BoAb! M OCTOPOXHO
npuAnBaloT, TWaTenbHO nepemelunBas. 50 cM3 KOHLEHTPYPOBAHHOM a30THOW KMCNOTbl. 3aTem A06aBnsoT
5 cm3 pacTBopa 6uxpomMaTa kanms maccoBoli gonen 4 % no 7.3.10.1 1 goBoAAT 06beM 6UANCTUIIMPOBAHHOIA
(4enoHn30BaHHOI) BOAOW [0 METKW.

CpoK XpaHeHuMsi pacTBopa B €MKOCTW U3 TEMHOTO CTek/ia ¢ NpUTEPTOI Npo6Koli Npu KOMHATHON Temne-
patype — He 6onee 3 Mec.

MpoBepka 4UncToThI pacTBopa pasbasneHms — no 7.5.2 2.

7.3.10.3 MpuroToBneHMEe pacTBopa CEPHOI KNUCNOTbI 06beMHOI fonei 30 %

B TepmocTolikyto konby BMecTumocTbio 250 cm3 nomewaT 140 cM36MANCTUNNINPOBAHHOW (LeNoHN30-
BaHHOI) BOAbI 1 OCTOPOXHO, MNPV NepeMeLLnBaHNN U BHELLHEM OXnaxgeHun, fo6asnaoT 60 cm3 KOHLEHTPK-
pOBaHHOW CepHOI KMCNOTbI NAOTHOCTLI0 p = 1.83 r/cM3. CpoK XpaHeHns pacTBOpa He OrpaHnyeH.

7.3.10.4 MNpuroToBfieHMe BOCCTAHOBUTE/ILHOTO pacTBopa xiopuga onosa (Il) MaccoBoii KOHLEHTpaL MK
100 r/gm3

B TepmocTolikyto kon6y BMecTuMocTbio 250 cMm3 nomewatoT 100 cm3 pacTBopa CepHOW KUCIOTbl 06b-
emHoli goneit 30 % no 7.3.10.3 n BHocAT (20.0 + 0.1) r xopuaa onoBa. HarpeBatT Ha 3M1EKTPUYECKON NAUT-
Ke 4O pacTBOpeHus xjopuaa o50Ba U A0BOAAT 06beM 6BAMCTUNNNPOBAHHON (4EVOHN30BaHHOW) BOAOIR A0
200 cM3 MeTKM.

CpoK XpaHeHus1 pacTBopa B X0N104WUbHUKE Npu Temnepatype 4 "C — 6 eC — He 60nee 2 Hep,

7.3.10.5 lMpuroToBneHne pacTBopa rekcaxi0pniaTMHOBON KUCIOTbI

B3BelumBaloT rekcax/iopnaaTMHoBoi kucnoTel maccoi (1,00 + 0,01) r n pactsopsitoT B 100 cm3 Bozp!.

CpoK XpaHeHus1 pacTBopa B CTEKNSAHHON eMKOCTU C NMPUTEPTOi NPo6KOi B TEMHOM MecTe Mpv KOMHaT-
Holl Temnepartype — He 6onee 12 mec.

7.3.10.6 lNpuroTtoBsieHNne pacTBOPOB PTYTH

7.3.10.6a) MpurotoBneHne paboyero pacTtBopa PTyTM MaccoBOli KoHUeHTpauun 10 mr/gm3

B mepHyto konby BmectumocTbio 200 cm3 nomewatoT npumepHo 30 cm3 pacTBopa pasbasneHus no
7.3.10.2. 3aTtem BHocAT 2.0 cM3CO cocTaBa pacTBopa MOHOB PTYTW MacCcOBOI KOHUeHTpauuun 1 r/gm3, 06bem
[OBOAAT 0 METKN pacTBOPOM pasbas/ieHns 1 TateibHO nepemMeLurBaloT.

CpoK XpaHeHus pacTBopa B X0N04W/bHVIKE B CTEKNSIHHON KO/16e C NPpUTEpTOl KPbILLKOM Npu TemMnepary-
pe 4 °C — 6 °C — He 6onee 6 mec.

7.3.10.66) MNpurotoBneHre NPOMeXyTOYHOro pacTBopa pTyTU MaccoBOW KOHUeHTpauun 100 mkr/agm3

B mepHyto kon6y BMecTuMocTblo 100 cm3 nomewatoT 1,0 cmM3 pactBopa pTyTY MaccoBOl KOHLeHTpauum
10 mr/gm3, npurotosneHHoro no 7.3.10.6a). o6bem f0BOAAT A0 METKM pacTBOPOM pasbasnenuns no 7.3.10.2 n
TWaTeIbHO NepemMeLInBaloT.

CpoK XpaHeHus pacTBopa B X0N04W/bHVIKE B CTEKNSIHHON KO/16e C NPpUTepTOl KPbILLKOM Npy TemMnepary-
pe 4 °C — 6 °C — He 6onee 3 mec.

7.3.10.6b) MNpurotoBneHne rpagynpoBOYHbIX PacTBOPOB PTYTH

[pafyvpoBOYHbIE PACTBOPbLI PTYTU FOTOBAT MyTEM pa3baB/iieHnss NPOMEXYTOUYHOIo pacTBopa pTyT mMac-
COBOI KOHUeHTpauun 100 mkr/gm3 pacTBopoM pasbasnieHust no 7.3.10.2.

CpoK XpaHeHus pacTBopa B X0N0A4W/bHVKE B CTEKNISIHHON KON16e C NpUTepTOl KPbILLKOM Npu Temnepary-
pe 4 °C — 6 °C — He 6onee 10 cyT.

6
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MpuMep NpUroTOBNEHUSI TPASYNPOBOYHbLIX PACTBOPOB PTYTU B MEPHbIX KON6ax BMECTUMOCTbIO 100 cM3
npuBeseH B Tabnuue 2.

Ta6nuya 2 — MNpuUroToB/eHne rpafynpoBOYHbIX PACTBOPOB PTYTH

MaccoBas KoHLeHTpauus O6beM NPOMEXYTOHHOTO PacTBopa,
O603HauyeHne pacTeopa o
rpagyvpoBOYHOTO pacTBopa. MMl apI3 BHOCWMbI & MEpHYIO Konby. cmM3
FpagynpoBoYHbIi pacTBop Ne 1 2.0 2.0
FpagynpoBoYHbIii pacTBOp Ne 2 1.0 1.0
FpagynpoBOYHbIin pacTBop Ne 3 0.5 0.5

7.4 NopgroToBKa crnekTpomeTpa K pabote

Mpy NOAroTOBKE ¥ NPOBELEHNN UCMbITAHUIA AO/MKHbI GbITh COBMIOAEHbI CnesytoLme yCnoBus:

- TemnepaTypa OKpYXarLel CPeabl.......cccccerveereeennnn. ot 15 °C go 25 °C:

- OTHOCMTeNbHasA BNaXHOCTb BO3Ayxa, He 6onee........ 80 %:

- aTMOCHEPHOE AABMEHUC ..ot ot 84.0 o 106.7 KMa:
- HANPSDKEHNE MUTAILLEN COTM .vviuiiiieeieeiieiieeiie e (220 + 20) B:

- HaCTOTA MEPEMEHHOTO TOKA ..eeevereeanrervereeaeeeseeseennne (50 £ 1) 'y,

MoAaroToBKy CNeKTpoOMeTpa K NPOBEAEHUNIO UCTbITAHWUIA OCYLLECTBNSIOT B COOTBETCTBMM C PYKOBOACTBOM
no aKcnayaTayuu.

7.5 I'pagynpoBKa cnekTpomeTpa

7.5.1 'pagyupoBKa cnekTpomeTpa npu onpefesnieHnn KagMmunsa, CBMHL A, Mblllbsaka, XpoMa 1 0/10Ba

7.5.1.1 YcTaHoBKa napameTposB aToMu3aLluu

YcTaHaBnvBalOT napamMeTpbl NPOBEAEHUS aToMu3auuy 3/1eMeHTOB (TeMnepaTtypbl CTafuid Cywwku, nu-
ponusa. aToMusaumMn U OTKUra, a Takke ANMTEeNIbHOCTM 3TUX CTagmii N pacxofa aproHa Ha Kaxpaolh U3 Hux)
B COOTBETCTBUW C PEKOMEHAALUAMN U3rOTOBUTENS CMeKTpoMeTpa B 3aBUCUMMOCTU OT MPUMEHSAEMbIX MOAW-
dvkatopos (cm. 7.5.1.4). Paboune ANnHbI BOMH U pEKOMEHAyeMble TemnepaTypHble YC/I0BUS NMPOBeAeHNs
aToMusalmu npusefeHbl B NpuioxeHun b.

7.5.1.2 MNMpoBeaeHne oTKura KroBeTbl

Mepen Ha4yasIoOM U3MEPEHWl rpafynpoBOYHBIX PacTBOPOB W/WNN NOATOTOB/IEHHbIX NPO6 NPOBOAAT OT-
XUT NyCTOV rpachTOBON KOBETHI AN1A YAAIEHUS U3 Hee npumMeceli onpeaensemMoro anemeHTa. C aToi uenbo
npoBOAAT nocsiefjoBaTes/ibHble aToMuU3aunn B YC/I0BUAX, YCTAHOBMEHHbIX Mo 7.5.1.1. go6buBasck npu 3ToMm
YPOBHSI BbIXOAHOIO CUrHana CnekTpoMeTpa, He MpeBbIlaloLero YpoBeHb, YCTaHOB/IEHHbI U3roToBUTENEM
CnekTpomeTpa.

7.5.1.3 KoHTponb kavecTsa 6MANCTUNNNPOBAHHON (4eM0HN30BaHHON) BOAbl, PACTBOPOB a30THOI 1 CO-
NAHON Kncnot

Mepepn HayanoM paboTbl NPOBEPSIOT KAYECTBO GUAUCTUNNINPOBAHHONM (4EVOHN30BAHHOW) BOAbl, pac-
TBOpa a30THOI KMC0Tbl 06beMHON gonn 0.3 % (cm. 7.3.2), pacTBopa COJISIHON KUCNOTbl 06 BEMHON [0/M
25 % (cm. 7.3.3). lnA aToro nocnefosBaTeNlbHO [O3VPYIOT B rpamMToBYI0 KIOBETY OAMHAKOBble 06beMmbl
BOZbl, UK pacTBOpa a30THOM KMCNOTbI MO 7.3.2, UM CONSAHOW K1CNoTbl No 7.3.3. pas6aBfieHHOW 6uanucTu-
NMpoBaHHOl (AEeMOHM30BaAHHOI) BoAO 13 pacyeta 2 cM3 Ha 100 cm3 BOApl, M rpaflyvpoBOYHOIO pacTteopa
onpegensemoro afemeHTa no tabnauue 1 (Hanpumep, 20 MM3) 1 U3MEPSAIOT BLIXOAHOW CUTHA CrekTpomeTpa
B KaXK0M cry4yae.

KauecTBo BOAbl, UM pacTBopa as30THOW KWCMOTbl, UM pacTBOPa COJMSAHON KUCNOTbl NPU3HAKT YA0B-
NeTBOPUTESIbHBIM. €C/IN OTHOLLUEHWE BbIXOAHbIX CUTHAI0B CNEKTpOMeTpa A5 BOAbI, WK pacTBopa a3oTHOM
KUCNOTbI, UM pacTBopa COMSIHOI KUC/OTbI U rpayvpoBOYHOro pacTeopa He npesbiwaeT 0,05.

7.5.1.4 Vi3mepeHune rpafyMpoBOYHbLIX PacTBOPOB

B rpachutoByto kioBeTy atomusatopa, NOAroToBMAEHHYIO No 7.5.1.2, nocnegosaTtesibHO BBOAAT NMUMETOY-
HbIM 4,03aTOPOM WX NPY NOMOLLM aBTOCEMMIepa afIMKBOTYy rpafyvpoBOYHOrO pacTeopa 3/ieMeHTa, NpuroTos-
NIEHHOT0 B COOTBETCTBMM C 7.3.9. 1 N3MepPSAIOT BbIXOLHON CUrHan cnekrpomeTpa.

Mcnonb3yloT He MeHee Tpex 3HavyeHuin 06beMOB rpafyMpoBOYHOIO pacTeBopa B AguanasoHe oT 5 [0
40 Mm3 unn B AnanasoHe, PEKOMEHA0BaHHOM M3rOTOBUTE/IEM CMEKTPOMETPA, W KaXAblii BblOpaHHbI 06beM
[03MpYIOT OT Tpex A0 NATK pas.
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3aTeM paccumTbiBalOT cpefHeapndMeTYeckoe 3HavyeHre pesynbTaTtoB BbIXOAHOIO CUrHana gns Bcex
BBOJOB &/IMKBOTbI OnpefenieHHoro obbema 1 NpoBepsAlT NPUemMaIeMOCTb NOMYHYEHHbIX 3HAYEHWI, NCNONb3yA
KpUTEepun, yCTaHOB/IEHHbIE N3rOTOBUTENEM cnekTpoMeTpa. Mpy Heo6X0AMMOCTH BbISIBAAIOT U YCTPaHAOT Npu-
Y/HbI HEYA,0BETBOPUTESBbHBIX PE3yNbTaToB M NOBTOPSAIOT BBOA rpafyMpoBOYHOro pacteopa.

B kayecTBe BbIXOHOro cUrHana cnekTpomeTpa Ans HyneBoi Toukn (Macca COOTBETCTBYIOLLLETO 3/1eMeH-
Ta paBHa Hyso) 6epyT cpegHeapudMeTMyeckoe 3HauYeHne He MeHee Tpex nocrefoBaTe/lbHbIX pe3ybTaTos,
NOJlyYEHHbIX MPY OTXUre TpagMToBON KioBeThbl (CM. 7.5.1.2), Npu yCnoBun, 4TO Kaxkaoe 3HaYeHne He MpeBbl-
LIaeT yCTaHOB/EHHbIN ANA HEro YPOBEHb.

Mpn NnpoBefeHnn rpafympoBKu CNEeKTpoMeTpa, a Takke Npu M3MepeHun NoAroToBIeHHbIX NPob Ansa Bcex
3/1EMEHTOB, KPOME XpoMa, PeKoMeHAyeTCcs UCNoNb3oBaHne MoamdukaTopos no 7.3.4—7.3.6 B COOTBETCTBUU
¢ Tabnuueli 3. B aTom cnyyae mogudmkaTop A06aBAA0T NpU M3MEPEHUN Kak BCeX rpagyvpoBOYHbIX pacTBo-
POB. TaK 1 NOATOTOB/IEHHbIX XON0CTbIX ¥ pabounx npob.

MogaundrkaTtop BBOAAT O4HUM U3 ABYX CeAyHLNX Crnoco60oB:

- OAVH U TOT e 06beM MogudukaTopa A03UPYOT HEMOCPeACTBEHHO B rpachMToByIO KIOBETY CMeKTpome-
Tpa [0 A03MPOBaHNA rpafyMpoBOYHOrO pacTeopa uav Npo6bl TakuM 06pa3oM, 4To6bl CyMMapHbIli 06BEM He
npesbiwan 50 mm3 (cnocob Beoga 1no tabnuue 1);

* O4UH 1 TOT Xe 06beM MoandmkaTopa BHOCAT BO BCe rPafyupoBOYHbIE PacTBOPbl 1 pacTBOPbLI NPo6 u
noslyYeHHble pacTBopbl € f06aBKo MogudrkaTopa BBOAAT B rpadMToByHO KioBeTy (cnocob BBoga 2 no tabnu-
ue 3). 3ToT cnocob NpUMeHSeTcA TONLKO AN HUTpaTa nannagus.

Tabnunya 3 — PekomeHfyemble MOANMUKATOPbLI U CNOCOGHLI UX MPUMEHEHUA

nemeHT Wcnonb3yemblit MogudmkaTop O6bem BBOAA, MM3 Cnoco6 osoga
Cd 10 1
Pd(N03)2.no 7.3.4
As 20 2
Pb Mg(N03)2+ NH4H2P 04. no 7.3.5 10 1
Sn Pd(NQ3)2+ M gtNO”~. no 7.3.6 10 1

7.5.1.5 YcTaHOB/EHUE TPpafyUpPOBOYHON XapakTepucTuku

pafynpoBoYHas xapaktepucTuka npegcTasnseT coboi 3aBUCUMOCTb cpegHeapnumMeTnyeckmx 3Have-
HWIA BbIXOAHOTO curHana cnektpometpa (cm. 7.5.1.4) OT Macchl 31IeMeHTa, BBEAEHHOV B rpadiyTOBYIO KIOBETY.

Maccy anemeHTa, BBEJEHHYIO B rpacnToByIO KIOBETY. M. M, BLIYUCAAIOT NO hopmyne

M=C V. 1)

rae C — maccoBasi KOHLeHTpauus rpagyvipoBoYHOro pacTsopa, MKr/am3;
V — 06beM rpasiyupoBOYHOro pacTBopa, BBEAEHHbI B KIOBETY, MM3.

7.5.1.6 MNocTpoeHne rpagynpoBOYHOI XapaKTepucTukn

Mcnonb3ys nporpamMMHoe obecneyeHmne K CNeKTpoMeTpy, yCTaHaBIMBaOT rpafynpoBOYHYIO XapakTepu-
CTUKY W MPOBEPAIOT ee NpuemneMocTb. pu Heo6XxoAMMOCTY NPOBOAAT 3KCNEPUMEHTAa/IbHYIO NPOBEPKY Mpu-
emM/1eMoCTN rpagyMpoBOYHON XapakTepuCTVKM MO NpoLeaype KOHTponsa ee ctabunbHocTu (cm. 7.5.1.7).

7.5.1.7 KOHTpONb CTabuibHOCTN rpafyvpOBOYHON XapakTepUCTUKM

KOHTpO/b CTabUNbLHOCTM rpafynpoOBOYHOM XapakTepucTUKN NPOBOAAT KaxkAblli pa3 nepes Hayanom pa-
60Tbl Ha cNekTpoMeTpe 1 nocne Kaxapix 15— 20 namepeHuii. Mpu aToM BBOAATCA Te e MoANtMKaTOpbI, YTO
W Npu rpafyvpoBKe CrieKTpomeTpa.

B kayecTBe o6pasLia A9 KOHTPO/S UCMOMb3YIOT rPajyNpOBOYHbI pacTBOp ONpeaensiemMoro anemeHTa
(Tabnuua 2). JlonyckaeTcsa MCNonb3oBaHWe pacTBOPOB APYIrMX KOHUEHTpauuii Nnpu ycnosuu, 4To Macca ane-
MeHTa B J03MpyeMOM 06beMe COOTBETCTBYET fnana3oHy rpagynpoBOYHON XapakTepucTUKu.

[Jo3vpyloT obpasel, 4151 KOHTPONSA He MeHee Tpex pa3 (06beM [03bl BO BCEX C/lydasX [0/IKeH ObiTb
MOCTOSAHHLIM 1 cocTas/ATb OoT 10 Ao 40 MM3) B rpaciuTOBYIO KIOBETY CMEKTPOMETpPa, NMPOBOAAT aroMu3aLunio
no 7.5.1.4. MNpu nomoLyM NPOrpamMmmHOro obecrneyeHnss CnekTpomeTpa BbIUMCASAIOT Maccy 3/ieMeHTa B [03U-
poBaHHOM 06BbEMEe C UCNO/Ib30BaHMEM FpayMpOBOYHON XapakTepucTrky no 7.5.1.5. a 3aTeM MaccoBY KOH-
LleHTpaumio aneMeHTa B obpasLe 418 KOHTPONSA ANA KaKA0ro BBOAA, VX cpefHeaputmMeTnyeckoe 3HavyeHne,
a TaKxke NpoBepsloT NPMEMIEMOCTb NOJTYYEHHbIX Pe3ynbTartoB, UCMOMb3YA KpUTepuu, chopmyMpOBaHHbIe
M3roTtoBuTEIEM CNEKTPOMETPA.
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IpafyvpoBOYHasi XapakTepucTuka NpU3HaeTcs CTabWu/bHON, ecnn OTK/IOHeHWe HalijeHHoro cpepHe-
apvdMeTNYecKoro 3Ha4YeHUss MaccoBOi KOHLEHTpauun aneMeHTa oT 3HadeHnsa B obpasue A1 KOHTPona He
6onee + 12 %, T. e. BbINOSIHAETCA yC/oB/E

b S U I+ (2)
Co

rae C — cpefgHeapudmeTnyeckoe 3HayeHne pesy/ibTaToB U3MEPEHUA MacCOBOI KOHLLEHTpauun afemMeHTa B
ob6pasue 415 KOHTPONS, MKr/gm3;
CO— chakTyeckoe 3Ha4YeHNe MaccoBOW KOHLEHTpauuy anemMeHTa B 0bpasue 418 KOHTPOASA, MKr/am3.

B aTom cnyvae rpagyvpoBoYHas xapakTepucTuka MOXeT ObiTb MCNO/b30BaHa /18 NpoBefeHus Aasib-
Helwnx usMepeHnin Npob. B NpoTMBHOM criyyae Haxo4aT NPUYMHBI, MPUBEALLME K HAPYLUEHWIO CTabunbHOCTU
rpagyvMpoBOYHON XapakTepucTuku (Olwmbka B MPUroTOB/IEHWM pacTBoOpa, McyepnaH pecypc paboTocnocob-
HOCTW rpacuToBON KIOBETbI U T. A.), YCTPaHAOT UX U BHOBb NMPOBOAAT rpagyupoBKy crnektpomeTtpa no 7.5.1.4.

Pe3ynbTatbl, NONy4YeHHble Nocne npeablayLwero KOHTPONsA CTabubHOCTU, CUNTAOT COMHUTENbHBIMU, U
n3MepeHns Npob, nposefeHHbIe B 3TOT Nepuog, NOBTOPSIOT.

7.5.2 TpagyvpoBka cnekTpomeTpa npu onpefeneHuun ptytu

7.5.2.1 TnaTvHupoBaHue rpadnToBON KIOBETHI

MnatuHupoBaHue rpacunToBOV KIOBETHI NPOBOAAT NPW MOMOLLY pacTBOpa rekcax/iopnaaTMHOBOW K1cno-
Tbl (cM. 7.3.10.5) nyTem ero A031MpoBaHns B KIOBETY 1 NPOBEAEHNSA aTOMU3aLMN B PeXMe, PeKOMEHA0BaHHOM
n3roToBmuTeNemM crnektpomeTpa. [lo3uposaHme 1 atoMu3aunio NPoBoAAT HE MeHee NATU pas.

MnatuHMpoBaHe Heob6xoAMMO NOBTOPSATL Noc/e npoefeHns 50—60 n3mepeHwuii, a Takxe Npu oTpuLa-
TefbHbIX pe3ynbTaTax KOHTPO/A CTabubHOCTU rpafyVpOBOYHON XapakTepucTuku no 7.5.2.5.

7.5 2.2 KOHTPO/b YnCTOThI pacTBopa pasbasneHus

Mepep Havyasiom paboTbl NPOBEPSAOT YMCTOTY pacTBopa pasbasBfieHus, NPUroTosseHHoro no 7.3.10.2.
[na aToro n3mMepsoT BbIXOAHOW CUrHan cnekTpomeTpa npu 403vMpoBaHun 5 cM3 pacTsopa pa3baBneHus u
rpagyvpoBoyHoro pactesopa Nee 1 (cm. Tabnuuy 2) cornacHo 7.5.2.3. 3HayeHne BbIXOAHOro CUrHasia CnekTpo-
MeTpa OT rpagymposoyHoro pactsopa Ne 1 A0/KHO NpeBbllaTh 3HaYeHNe BbIXOAHOMO CUrHana ot pacTsopa
pa3baBneHus He MeHee YeM B 20 pas.

Ecnn ato Tpe6oBaHue He BbIMOIHAETCS, TO HAXOAAT U YCTPAHAIOT NMPUYUHBI 3arps3HeHWi 1 3aHOBO roTo-
BAT pacTeBop pasbasfieHns u rpafynpoBoYHbIe PacTBOPbI.

7.5.2.3 Vi3mepeHmne rpayMpoBOYHbIX PacTBOPOB PTYTU

MogrotasnuBaioT CNEKTPOMETP K paboTe ¢ pTYTHO-TMAPUAHON NPUCTaBKOW M ycTaHaBAMBaOT napame-
Tpbl NPOBeAEHNA U3MEPEHNIA (pacxos, aproHa, TemnepaTtypHble PeXxumbl U ANUTENbHOCTb OTAENbHbIX CTafuiA)
B COOTBETCTBUM C PYKOBOACTBOM MO 3KCMIyaTauum.

B peakunoHHbIl cocyp pTYTHO-TMAPWAHONW NPUCTaBKM BBOAAT A03aTOPOM 3 CM3 BOCCTAHOBUTE/IbHOTO
pactBopa xnopuga onosa no 7.3.10.4 n ana yaaneHvwsa cnefoB pTyTu, 3arpasHAOLLE BOCCTaHOBUTENbHbIN
pacTBop, NnpoayBatoT ero aproHom (pacxog 0.4—0.6 am3IMuH. Bpems oT 1040 60 ¢ B 3aBUCUMOCTU OT YNCTOTbI
peakTBOB). B peakunoHHbIli cocys BBOAAT fo3aTopoM 5 cm3 pacTBopa pasbaBneHns uam rpagyvpoBOYHOrO
pacTeopa pTyTu, NPUroToBaeHHOro no 7.3.10.68). 1 NPOBOAAT U3MEPEHUNE BLIXOLHOIO CUrHasa cnektpoMmeTpa
B COOTBETCTBUM C PYKOBOACTBOM MO 3KCMyaTauum.

Maccy pTyTi, COOTBETCTBYIOLLYO BBOAY 5 CM3 rpaynpoBOYHOro pacTBopa, BbIYMCAST no dpopmyne (1).

M3mepeHns HaunHaloT ¢ pacTsopa pasbasneHus, a 3aTem nocsefoBares/ibHO BBOAAT rpagyupoBoYHbIe
pacTBOpbI B NOpsAfKe BO3pacTaHUs MacCOBOV KOHLUEHTpauun pTyTu. PacTBop pasbaBieHns n Kaxablii rpagy-
MPOBOYHBIA pacTBOP M3MEPSAIOT OT Tpex A0 NATK pas.

3arem, Ucnosb3ys nporpaMMHoe obecrneyeHne K CNeKTPOMETPY, pacCUnTbiBAOT cpefHeapudmeTnye-
CKOe 3Ha4yeHue BbIXOAHOr0 CurHana f1a BCeX BBOAOB a/IMKBOTbI ONpefesieHHOro obbema 1 NpoBepsoT npu-
eM/IEMOCTb NOJMIyYEHHbIX 3HAYeHW, NCMOoNb3ysa KPUTEepUU, YyCTAHOBMIEHHbIE U3rOTOBUTENEM CnekTpomeTpa.
Mpy Heo6X0AMMOCTU BLISIBASAIOT U YCTPAHAIOT NPUYMHLI HEY0B/IETBOPUTESIbHBIX PE3y/bTaToB U NOBTOPSOT
BBOJ, rpafyMmpoBO4YHOro pacreopa.

B kauecTBe BbIXOAHOrO CUrHana CnekTpomeTpa ANs HyneBol Toukn (Macca pTyTu paBHa Hynw) 6epyT
cpefHeapuMeTMyeckoe 3HaueHne He MeHee Tpex nocnefoBaTesibHbIX 3HaYeHW, NoNyYeHHbIX AN pacTBo-
pa pa3basnenus (cM. 7.5.2.2). npy yCNOBWK, YTO Kaxk[0e 3HAaYeHNe He NpeBblliaeT YCTAHOBMEHHbIV AN1A HEro
YPOBEHb.

7.5.2.4 MNocTpoeHune rpaZlyMpoBOYHON XxapakTepuctukum — no 7.5.1.6.

7.5.2.5 KOHTpOnb cTabubHOCTU rpagynpoBOYHON XapakTepucTnku — no 7.5.1.7.
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8 lMpoBeaeHne UcnbITaHuii

8.1 MuHepanusauua aHann3mpyemMbix npood

8.1.1 MuHepanusauusa aHanm3npyembix Npob AN onpefeneHus coAepXaHus CBUHLA, KagMus,
Xpoma u onosa

[ina Bcex cnoco60B MUHEpanM3aLuy B cnyyae, ec/im Heu3BecTeH cocTaB Npobbl, cnegyeT 6patb aHanu-
3Mpyemyto Npoby MakcMMasbHOW Macchl 4151 COOTBETCTBYHOLLEro cnocoba. B Tex cnyvyasx, korga He ygaertcs
[06MTbCA MONHOM MUHepanusauum nNpob cnocoboM Cyxol MUHepanusaumm (Hanpumep, obpasyeTcs Hepac-
TBOPUMBbIA B KMCMIOTaX OCTATOK), UCMONb3YT MOKPY MUHepanusauuio no 8.1.1.2 unm MuHepanusauuo npu
NnoBbILWEHHOM AaBneHun no 8.1.1.3.

MpumeyaHue — T[pu onpefeneHun copepxaHus onoea MUCNOMAb3YyeTCs TOMbKO MoOKpas MuHepanusauus
no8.1.1.2.

8.1.1.1 Cyxas MuHepanunsauus

Cnoco6 cyxoit MUHepanu3aLunm NPUMEHSIOT AN BCeX BUAOB KOPMOB, KOMBUKOPMOB U KOMGUKOPMOBOTO
CbIpbs.

B chapdpopoBblii nnn kBapueBblii TUrenb (Yallky) nomelarT ot 0.5 go 2.0 r aHanusmMpyemoii npoosl,
B3BELUEHHOl ¢ norpewHocTbio ¢ 0.001 r. n npoBoAAaT MuHepanusauuio no FOCT 26929—94 (pasgen 3). No-
NIYYEHHYIO 301y pacTBOpPSAOT B 1 cM3 pacTBopa a30THOW KMCNOTbl MO 7.3.7. ynapvBalT A0 BAaXHbLIX conei
N KOIMYECTBEHHO NEPEHOCHAT B MEPHYH KOOy BMECTUMOCTb0 25— 100 cmM3 pacTBOPOM a30THOW KUCMOTbI
no 7.3.2. O6bem B Konbe fOBOAAT [0 METKM TEM Xe pacTBOPOM KUC/OTbl U NepeMeLLMBatoT.

8.1.1.2 Mokpas MuHepanusaumsa

OT 0.5 go 1.0 r aHanu3mpyemoii Npo6bl, B3BELLIEHHON ¢ norpelHocTbio + 0.001 r, nomeLaT B KOGy
Kbenbgans v npoBogaT MuHepanu3aumio no FOCT 26929—94 (paszen 4) unn no npegnaraeMoi cxeme.

K aHanunsmpyemoii npobe, nomelleHHoN B Konby Kbenbgans. go6asnsaT 10 cM3 KOHLEHTPUPOBAHHOWA
a30THON KNCNOTbI U BbIAEPXMBAKOT HE MeHee 15 MVH. 3aTeM NoCTeNeHHO HarpeBaloT Kobdy, ynapveas 06bem
coAepXnmMoro Konbel o 3—5 cm3. MNocne aToro 0CTOpoXHO Ao6aBnAlT 15 cM3 nepekncu BOAOPOAa NOPLMS-
Mu no 1 cm3um cHoBa ynapmBarT 40 3—5 cm3. [oNIHOCTLIO MYHEpanM30BaHHas Npoba Ao/HKHA NpeAcTaBiAaTh
co60i1 npo3payHylo 6ecuBeTHYI0 (JonyckaeTcsa cnabas 6nefHo-XenTas okpacka) XXUAKoCTb, B KOTOPOW OTCyT-
CTBYIOT HEPACTBOPUBLUNECS YaCTULLbI.

B cnyyae HenonHOM MUHepanM3aummn pekoMmeHayeTcs M60 YMeHbLUNTL Maccy aHannsmpyemoi npoobl,
nnéo ysBennuntb 06beM peakTUBOB, UCMOJb3YEMbIX A1 PA3NOXEHUS.

PacTBop, Noy4eHHbI No cnocoby MOKPOI MUHepann3aunn, KoNM4eCTBEHHO NEPEHOCAT B MEPHYHO KOJI-
6y BMecTMOCTbio 25— 100 cm3, oMbIBass CTeHKM KOnbbl Kbenbgans 6uancTUAIMPOBaHHON (4EeMOHM30BaH-
HoWi) Bogoli. O6beM B KONbGe [OBOAAT O METKM 3TOW Xe BOAOW 1 NepemeLlnBatoT.

8.1.1.3 MunHepanmsauus npu noBbILLEHHOM AaB/IeHUN

MuHepanusauus npu noBbilWeHHOM gaBneHnn — no FOCT P 53150—2008 (pasgen 6) co cregywmumm
YTOYHEHNAMU:

- ucnonb3ytoT ot 0.5 o 1.0 r aHanm3upyemoit Npo6bl, oT 10 4o 15 cM3 KOHLUEHTPMPOBAHHON a30THOW
KNCNOTbl NN B COOTBETCTBUM C PYKOBOACTBOM MO 3KchsyaTaumm npubopa (cuctembl) AN MUHepanusaunm
npu NOBbILLIEHHOM AaBNeHUN;

- MOJIyYEHHbIVi MUHEpPanM3aT KOSIMYECTBEHHO NEPEHOCAT B MEePHYI Konby BMeCcTUMOCTb0 25—50 cm3,
OMbIBasi CTEHKM cOcyfa, B KOTOPOM NPOBOAWIAach MUHepanusauus npobbl, 6MANCTUNNNPOBAHHON (4EeNOHN30-
BaHHOI) Bogol. O6beM B Konbe fOBOAAT [0 METKM 3TON Xe BOAON U NepeMeLInBaloT.

8.1.2 MuHepanusauusa aHannsnpyembix npob Ana onpefeneHnsa cogepxaHusa pTyTu U MblllbaKa

Mpv onpegeneHnn cogepXxaHnst PpTyTy MPUMEHSAOT MOKPYIO MUHEPAIM3aLMI0 U MUHepanusauuo npy no-
BbILLEHHOM Ai@BIEHNN, & NPY ONpefeneHnn MbllLbsiKa UCNOJb3YIOT TONbLKO MOKPYIO MUHepanusauuio no 8.1.2.1.

8.1.2.1 Mokpas MuHepanusayms

OT1 0.1 go 2.0 r aHanu3npyemMoi nNpobbl, B3BELLEHHYIO C NOrpelwHocTbio + 0.0001 r. nomeLarT B Kpy-
rMOAOHHYI0 TEPMOCTOViKYt konby co WAntom, BHOCAT 10 CM3 KOHLLEHTPUPOBAHHOW a30THOI KUCMOTbI (ecnn
KMCnoTa MHTEHCMBHO BNUTbIBAETCS NPo6OW, pekoMeHayeTcs Takke f06aButb oT 1 Ao 5 cm3 buguctnnampo-
BaHHOW (4EenOoHN30BaHHON) BOAbI) 1 ocTaBnsaloT Ha 10—20 MuH.

3akpblBaloT K016y obpaTHbIM XON0AWUIBHUKOM, BK/IOYAIOT TOK BOAblI Yepe3 pyballuky Xonof4unbHUKa n
OCTOPOXHO HarpeBalT CMecb, u3beras OypHOI peakumn Ha MepBbiX CTaAWAX pasnoxeHusa. 3arteM nnasHO
yBENNUMBAOT NHTEHCUBHOCTb Harpesa, AOBOASA CMeCb A0 KuneHus. OpMeHTMPOBOYHAA ANUTENbHOCTb aTana
ot 30 4,0 40 MUH.
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Mocne npekpalyeHnss 6ypHOro BblAeNeHNs OKCUA0B a30Ta Yepe3 06paTHbIi XONOAUNIBHUK K peakLuoH-
HOI cmMecKn akkypaTHO f,06aBNSI0T Npu onpeAeneHun pTyTv No 5 cmM3 KOHLEHTPUPOBAHHbLIX @30THON U cepHOl
KMNCNOT, Npu onpeAenieHnn Mbilwbsika — 5 CM3 KOHLLEHTPUPOBaHHOW a30THOW KUCNOTbl. YBENUYMBAIOT Harpes,
[06vBasiCb UHTEHCKMBHOIO Knnenus. BoigepxusaoT 30—40 MyH. MNepekpbiBaloT TOK BOAbI Yepes pyballky Xo-
NOAWMbHYKA W, BbKAAB 2—3 MUH. BBOAST B peakLMOHHY CMecb Yepe3 06paTHbIil xonoauabHmuk 10—30 cm3
(8ns mbiwbska 5—10 cm3) nepeknucu Bogopoda nopumamm no 1—2 cm3 ¢ MHTepBasioM 2—3 MUH A0 noTepu
OKpackn peakunoHHON cMmecu.

MoNHOCTbIO MUHEpanM3oBaHHas Npoba Ao/KHA NpeAcTaBnATb co60l npo3payHylo 6ecuBeTHyo (gony-
ckaeTca cnaban 6nefHo-XenTas okpacka) XWMAKOCTb, B KOTOPOI OTCYTCTBYHOT HepacTBOPMBLLUMECS YacTuLbl.
B cnyyae HenonHoi MuHepanu3auuy pekoMeHAyeTCs YMEHbLIUTb aHan3upyemyro npody wnn ysenmuuTb
06beMbI PeaKTMBOB, UCMOMb3YEMbIX AN Pa3fioXeHWs. B aTom cnyyae cnefyeTt yuuTbiBaTb, YTO CyMMapHbIii
06beM peakTNBOB He 0/IKEH NpeBbIaTh 06 bEM KONObI, B KOTOPYIO ByAeT nepeHeceH MUHepanm3ar. T. K. 06b-
eM CMecu B rpouecce NoAroToBkM NPobbl HE YyMeHbLIaeTCs.

3arem [06aBNAIOT Yepe3 06paTHbI X0N0ANNbHUK HEGO/bLIOE KOMMYECTBO BUANCTUNNNPOBAHHON (ae-
VNOHU30BaHHOW) BOAbl U KUMATAT peakuMoHHY0 CMech elle 5 MuH, nocne yero oxnaxgatoT. Mpu onpegene-
HWN MaccoBOI KOHLEHTPaLun pTyTn CHUMalOT 06paTHbIli XONOAUBHUK 1 B PEaKLMOHHYI0 CMeCb A06aBNstoT
2 cM3 pacTBopa 6uxpomarta Kaims maccoBoi goneit 4 % no 7.3.10. MonyyYeHHbIi pacTBOP KOMYECTBEHHO
nepeHoCsT B MEPHYI0 Konby BMeCTUMOCTbI0 100 cM3, OMbIBasi CTEHKU KONGbl BUANCTUNNMPOBAHHOM (BENOHN-
30BaHHOI) Bogoil. O6beM B ko16e AOBOAAT 4O METKU TOI e BOAOW U NepeMeLLnBatoT.

Mpo6y HeobxoAMMO NpoaHann3MpoBaThb B TeHeHune 48 u.

MpumeyaHne — MrHOBEHHOE pa3pylleHne OKpacku 6mxpomara Kanua npu ero ,D,OﬁaB/]eHI/IVI B MUHepanusat
MOXeT CBuaeTesIbCTBOBaTb O NPUCYTCTBUN B peaKLU/IOHHOVI cMecu nepekucu sogopoga nn60o 0 HEMOJTHOM MUHepanusayun
opraHnuyeckKux BeLW,ecTB; U TO. U ApYyroe HeJonycTumo. B aTom cnydae crnegyeT NOBTOPUTL MUHepasm3aumnio aHanmsupy-
emoit Npo6bl.

8.1.2.2 MuHepanusaumsa npu noBbILLIEHHOM AaBfeHUN

MuvHepanu3auns npo6 npu NoBbILEHHOM AasneHnn — B cooTBeTcTBUM ¢ FOCT P 53150—2008 (pas-
fen 6) co cnefyoLWUMN YTOYHEHUAMMN:

- (0,100 £ 0.001) r aHanu3upyemoli Npobbl NOMeLLalT B KOHTEeHEp ANS NOATOTOBKM Mpo6, npuansakT
5 CM3 KOHLLEHTPMPOBAHHOW a30THOW KUCNOTbI U BbiAepXuBatoT B TeueHne 10 MuH 6e3 repmetusayuu;

- MPOBOAAT MUHepanu3aumio Npobbl Nog faBfeHnem B COOTBETCTBUM C PYKOBOACTBOM MO 3KCNyaTaumm
npubopa (CucTemsl) 419 MUHEpaNU3aLuy nNpy NoBbILLEHHOM AaB/IeHNN.

MonyyeHHbIi MUHEepanu3aT KOSIMYeCTBEHHO NEPEHOCAT B MEPHYI0 KONby BMECTUMOCTbIO 25 CM3, OMbI-
Bas CTEHKM (PTOPOMIAcTOBOrO CTakaHa, B KOTOPOM NpoBOAWMacb MUHepanusauuns npoobbl, 6UANCTUNANPO-
BaHHOI (4en0oHN30BaHHO) Boaoli. BHocAT 2 cM3 pacTBopa 6uxpomMaTta kanus no 7.3.10.2, 4oBOAAT A0 METKU
6UANCTUIIMPOBAHHOI (4EeMOHM30BaHHO) BOAON M NepeMeLLInBaioT.

8.2 TlMoproToBka KOHTPOJ/IbHOW (XONOCTON) NPOGHI

KOHTpONbHYIO (X0N0CTYt0) NPO6Yy roTOBAT OAHOBPEMEHHO C aHann3upyemoli Npoboii, ocyLLecTBAs Bce
npoueaypbl B COOTBETCTBUM C 8.1. MCNONb3YA Te Xe peakTuBbl U B TEX Xe Konnyectsax, Ho 6e3 aHannsupye-
Moli Mpo6bl.

NMpumeuaHne — CreayeT UMeTb B BUAY, YTO BE/IMYMHA CUTHAMIA XONOCTON Npo6bl onpesensieT BO3MOXHOCTb
NPOBOAUTL N3MEPEHMUS B 06/1aCTU HU3KUX KOHLEHTPaUNii 31eMeHTOB B pacTBope. OCHOBHON NPUYMHON 3arpsisHeHUii Xo-
NOCTOW NPo6bl 06bIYHO ABAAETCA KUCI0TA, UCMONb3yeMas npu NoAroToBKe Npo6bi.

8.3 MNpoBeaeHne n3mMepeHuii

8.3.1 ViI3MepeHne MaccoBO KOHLEHTpaLumn CBUHLA, KagMWUs, XpoMa, 0/10Ba U MblllbaKa

AnVKBOTY Npo6bl, NoAroToBneHHoW no 8.1.1 nnu 8.1.2. o6bemom ot 5 40 40 MM3 UM B COOTBETCTBUM C
pekoMeHaLnaMn N3roToBUTENSA CNEeKTpOMeTpa [O3MPYIOT B rpadiUTOBYIO KIOBETY U PETUCTPUPYIOT BbIXOAHON
curHan. MapameTpbl perucrpaumm BbIXOAHOro curHana (B TOM uucie BBefeHue moaudukatTopa) npu onpe-
[eneHuy mMaccoBOW KOHLEHTpaLuun KOHKPEeTHOro 3feMeHTa B NOAroTOB/EHHON Npobe u npu rpagympoBke
(cm. 7.5.1.4) pomxHbl coBnagathb.

O6bem [03MpyeMoii anMKBOTbI MUHEpanu3ata pekomMeHayeTcs nogobparts TakuM 06pa3om, YTobbl Be-
JIMYMHA BbIXOAHOMO CUrHaNa CnekTpoMeTpa no BO3MOXHOCTV COOTBETCTBOBasIA CepefuHe Anana3oHa rpagy-
VNPOBOYHOW XapakTepuUCTUKN.
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Ecnm BbIXOAHOM curHan crnekTpoMeTpa MpeBbIAET BEPXHIOW TPaHULy AuanasoHa rpajyvpoBOYHONMA
XapakTepucTuku, To NOAroTOB/IEHHYO NMPOOYy pa36aBnsioT UCNOb3yeMO NpU MOArOTOBKE KUCMOTON Takum
06pa3om, YTOObI BbIXOAHONW CUrHan OT pa3baBfieHHOl NOAroTOB/IEHHON Mpobbl COOTBETCTBOBAS NMPMMEPHO
cepefviHe AvanasoHa rpafyvpoBOYHOM XapakTepucTuku npu gosmposaHuu ot 10 Ao 20 Mm3.

KoathpuumeHT pasbasneHns, Q, BbIYUCAAT No hopmMyse

0 -\ (3

roe Vk — o06beM pasbaBfieHHol npobbl, cM3:
Va — annkBOTHas NOpLUMsA UCXOAHOW Npo6bl, B3ATas ANs pasbasneHus, cm3.

Bbi6GpaHHbI/i 06bEM NOArOTOBNEHHON UCXOAHOW M/unu pa3baBieHHON nNpobbl 403UPYOT B rpadMToByHO
KIOBETY HE MeHee Tpex pa3 W Kaxfblli pa3 perncTpupyloT BbIXOAHOW CUrHas cnekTpomeTpa. lMpu nomoLym
NporpaMMHOro o6ecneyeHuns K CNeKTpoOMeTpY BbIYUCNAT Maccy 3fieMeHTa B 4031pOBaHHOM 06beme C uc-
nosib30BaHNeM rpafympoBOYHOI XapakTepucTKK, a 3aTeM — MacCOBYHO KOHLIEHTpauuio afeMeHTa B Nogaro-
TOBJ/IEHHOW NCXOAHON M/vnu pa3basneHHol Npobe ANA Kaxaoro BBoAa. BeluncnsaoT cpegHeapudmeTuyeckoe
3HaueHne pesynbTaToB U3MEPEHW MacCoBOI KOHLeHTpaummn anemeHTa (Cusm, MKr/am3) U NPOBOAAT NPOBEPKY
NPMEMEMOCTUN MOJMTYYEHHbIX Pe3yNbTaToB C UCMOMb30BaHNEM KpuTepues, CDOPMY/IMPOBAHHbLIX N3rOTOBUTE-
leM cnekTpomeTpa.

Mpy nonoxXuTesnbHbIX pe3ynbTatax MPOBEPKM NPUEMIEMOCTU cpefHee apudMeTUyeckoe 3HauveHue
CvBM NpUHMMALOT 3a pe3ynbTaT U3MepeHnini MacCoBOW KOHLEHTPaLUW 3n1emMeHTa B NOArOTOBIEHHO NCXOAHOW
nivnn pasbasneHHoli Npobe. B NPOTVBHOM C/lyyae HaxoAAT WU YCTPAHAKT NPUYMHLI HEY[0BIETBOPUTEIbHBIX
pe3ynbTaToB U U3MEPEHNS MOBTOPSIOT.

8.3.2 /IamepeHne MaccoBOi KOHLEHTpaLuu pTyTn

AHanM3NpyloT He MeHee Tpex a/MKBOT MUHepasiM3aTa KakAol NOAroTOBNEHHOW npobbl. Ansa aToro B
peakLMOHHbIV cocya PTYTHO-TMAPUAHON NpUCTaBKM BBOASAT A03aTOPOM 3 CM3 BOCCTAHOBUTENLHOIO pacTeopa
xnopuga onosa no 7.3.10.4 » Ans yfanexns cnefos pTyTW, 3arpasHsAoLWEell BOCCTAHOBUTENbHbIN pacTBop,
npoaysalT ero aproHom (pacxopg ot 0,4 o 0,6 gmM3IMuH, Bpema ot 10 o 60 ¢ B 3aBUCUMOCTM OT YACTOTbI
peakTMBOB) M AO3UPYIOT a/IMKBOTY 5 cM3 MUHepasim3aTa npobbl, NOAroTOBAEHHOro no 8.1.2.

Lna kaxpaoli anvkBoTbl PErMCTPUPYIOT cpegHeapuMeTMyeckoe 3HauYeHne pesynbTaTtoB USMepPEHNin Bbl-
XO/iHOrO curHana cnekrpomeTpa. MNapameTpbl perncTpauun BbIXOAHOIO CUrHaNa npu onpeaeneHnuy MaccoBo
KOHLeHTpaLuuy pTyT1 B NOATrOTOB/IEHHON Npo6e n npu rpagyvposke (cM. 7.5.2.3) fo/mkHbI coBnagatb.

B cnyyae npeBbIlWEHNSA BbIXOLHOIO CUrHana npobbl Haf, MakcumasibHbIM CUTHA/IOM, 3aperncTpupoBaH-
HbIM MpY rpagyvipoBke CnekTpomeTpa, NOAroTOB/EHHYO NPo6y pa3baBnsAlT 6UANCTUNIVPOBAHHON (BENOHN-
30BaHHO) BOAON Tak, 4TOObI 3HAYEHMe BbIXOAHOrO CUrHaa Nnonaso B cepeAnHy guanasoHa rpagynpoBoYHON
xapakrepuctuku. KoathduuymneHT pasdasneHns. Q. BbiuncnsaoT no gopmyne (3).

Mpn noMoLLM NporpaMMHOro o6ecneyeHns K CNeKTPOMEeTPY BbIYUCAAIOT Maccy pTyTu B alikBOoTe NOAro-
TOBJ/IEHHOW NPO6bI W/WK pa3baBneHHOl NOArOTOBIEHHON NPO6bI C NCNO/Ib30BaHMEM FPaAyNPOBOYHON Xapak-
TEPUCTUKU. & 3aTEM — MAacCOBYIO KOHLEHTpauuo pTyTW B NOATOTOBMIEHHOW UCXOA4HON n/unn pa3baBneHHO
npobe Ansa Kaxeforo BBoda. BbluncnsoT cpegHeapndmeTnyeckoe 3HaveHne pe3ynbTaToB N3MEpPEHUA Macco-
BOVi KOHLieHTpauun anemeHTa (Cvam. Mkr/gm3) v NpoBOAAT MPOBEPKY NPUEMIEMOCTUN Pe3ybTaToB C UCMO/b30-
BaHWeM KpuTepues, ChopMy/IMPOBaHHbIX NU3rOTOBUTENEM CEKTpOMeTpa.

Mpn NoNoXnTeNbHbIX pesynbTaTax NPOBEPKN NPMEMIEMOCTU cpefHee apudmeTuyeckoe 3HaveHne Csm
NPUHMMALOT 3a pesy/bTaT M3MEePEHU MacCOoBON KOHLEHTpauuun pTyTu B MOATOTOB/IEHHOW WCXOAHON wuniun
pa36aBneHHol Npo6e. B NPOTMBHOM Clly4ae HaxoAsT U YCTPaHSIOT NPUYUHLI HEYJOBETBOPUTE/bHbIX PE3Y/ib-
TaTOB 1 M3MEPEHNS NOBTOPSIOT.

8.3.3 AHanum3 x0no0cToi Npobbl

XonocTtble Npobbl, NPUrOTOB/IEHHbIE MO 8.2. aHANU3MPYIT OAHOBPEMEHHO C WUCMbITYEMbIMU Npo6amu
cornacHo 8.3.1 nnmn 8.3.2.

3a pe3ynbTaT U3MEpeHUss MaccoBOW KOHLEHTpauuu afieMeHTa B X0/0CToi npobe (Cxon) npuHumatoT
cpegHeapudmMeTyeCcKOe 3HayYeHne pesybTaToB M3MEepPeHMU, NOyYeHHbIX Npu nocnefoBaTeslbHbIX BBOAAX
X0/10CTOl Npo6bl B rpadMToByto KioBeTy (cM. 8.3.1) nau npu aHanu3e ee asnMKBOT no 8.3.2.

[na obecneyeHns TOYHOCTN M3MEPEHWIT B COOTBETCTBUM CO 3HAYEHWUAMMW nokasaTenen, npreegeHHbIMU
B Tabnuue 4. BeNMYMHA XO/1I0CTOW Npo6bl.

3HayeHre MaccoBOl KOHLEHTpaLMn 3ieMeHTa B X010CTOl Npobe He J0/MKHO npesbiwatk 0,1 Mkr/am3
ONna KagMusa n pTtytu, 2 MKr/gMm3 4nsa xpoma, CBUHUA U MbllbsAKa U 4 MKr/gM3 4nsa onosa.
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Ecnu 3T TpeboBaHUA ANS XON0CTOW NPo6bl HE BbINOMHATCS, HEOOXOAMMO HaTU 1 YyCTPaHWUTb UCTOY-
HWK 3arpsA3HeHNs, BHOBb NPUrOTOBMTL NO 8.2 X0N10CTyt0 Npoby 1 NpoaHann3nposaTh ee.

Ecnv npo6bl aHanu3mpyloT ¢ pasbaBneHreM, TO KOHTPO/IbHYHO (XOM10CTy0) Npoby HeobxoamMmMo pasba-
BUTb WAEHTUYHO.

9 O6paboTka pe3ynbTaToB N3MEPEHNI

MaccoBylo fon0 onpegensemoro sfemeHTa B npobe. X. Mr/kr, BbIYUCAAIOT No hopmyne

X:{?M‘ -Cyln)Voo.om 4

T

roe CvBv — maccoBas KOHLEeHTpauus afneMeHTa B MuHepanunsate npo6bl (cm. 8.3.1 nnn 8.3.2). mkr/am3,
Cxon — mMaccoBas KOHLEeHTpaums 3/eMeHTa B X0n10cToi npobe (cm. 8.3.3). MKkr/am3:
V — o06bem MUHepanu3arta, cM3;
O — koathdpuumeHT pasbaBneHus;
0.001 — KoathhuLMeHT cornacoBaHns pasmMepHoOCTU eVHUL, Macehbl:
T — mMacca aHanm3upyemoi npobsl, T.
PesynbTat usmepeHnuii npeAcTaBnsAoT B BUAE (X + A), MI/KT. rae A — abCconioTHasa NorpeLHocTb nsmepe-

HWI1 Npu foBEpUTENbHO BepoATHOCTM P = 0,95. KOTOPYIO BbIYUCAAKT No hopmyne

A =001 =X m5, )

roe 0.01 — koadpdhmuMeEHT nepecyeTa,;
X — maccoBasi 0/151 onpefensieMoro afieMeHTa, Mr/kr;
5 — rpaHuubl OTHOCUTENBHOI MOTrPELUHOCTU M3MEpPeHuiA Npu foBepuTenbHO BeposiTHocTn P = 0.95,
% (cM. Tabnuuy 4).
B HekOTOpbIX cny4vasx (BbIGOPOYHO B KaXA0W CEpUN UCMbITAHUIA WX NPU ANM30ANYECKOM ONpeaeneHun
3/1EMEHTOB) 3a pe3y/bTaT M3MepeHns NPUHUMAaloT cpefHeapudIMeTVHecKoe 3HayYeHne pesynbTaToB [ByX na-
pannenbHbIX I/I3MepEHI/II7I, NOo/y4YeHHbIX B YC/TOBNUAX NOBTOPAEMOCTN B COOTBETCTBUU C pa3gesiom 10.

10 KOHTpO/1b TOYHOCTU pe3y/IbTaTOB UCMbITAHWN

KOHTPO/Ib TOYHOCTM pes3ynbTaToB MCMbITaHW NpedycmaTrpuBaeT NpoBefeHne BbIGOPOYHOro KOHTPONS
CTabuNbHOCTU pe3ynbTaToB UCMbITAHUIA C YH4EeTOM YC/10BUiA NOBTOPSEMOCTM (CXOAMMOCTM) U BOCMPOM3BOAM-
moct no FOCT P NCO 5725-1.

PacxoxgeHvne mexay pesynbtatamMu ABYX MapasfiefibHbiX U3MepeHuin. X, u Xg. Mr/kr. nony4yeHHbIMn
B OAHOI nabopatopuy B YCNOBUSIX noBTopsieMocTu (cxogumoctu) no FOCT P UCO 5725-1, AO/MXHO
COOTBETCTBOBATbL YC/I0BUIO

[X1-X 2|S0.01 X r, (6)
roe X, n X2 — pe3ynbTathl NapannenbHbIX U3MepeHuid, Mr/kr;
0.01 — KoahhnuneHT nepecyeTa;

X — cpegHeapudMeTNYECKOE 3HAYEHWE Pe3ybTaToB NapasnenbHbIX U3MEePeHUid, MI/Kr:
r — 3HauyeHue npegesna nosropseMocTu (cM. Tabnuuy 4). %.

Ta6nuuya 4 — MeTposioruyeckne xapakTepucTukn metoga

Mpeaen nosTopsemo- Mpepaen Bocnpounssoau-
CTn (OTHOCUTENbHOE MOCTKN (OTHOCUTENbHOE paHuLbl OT-
HaumeHoBaHne 3HaYeHne 4onyckaemoro HOCUTENbHOM
onpejensemoro [unana3oH n3mepeHuii. MiTkr cmora pacxoxgeHust pacXoXAeHVsi Mexay AByMS norpeLuHocTyH
anemeHTa Mexy pesynbraramu pe3ynbTatamn n3mMepeHuit, npu BEPOATHOCTN
ABYX napasfiefibHbIX NoMy4YeHHbIMM a pasHbIX P»0095.i S %
n3mepeHuii) r. % na6opatopusx) R. %
Kagmuii OT1 0.01 go 1.00 BK/tOY. 25 36 26
CsuHey OT0.05 g0 0.20 BK/IOY. 39 56 40
Cs. 0.2 go 10.0 Bknou. 25 36 26
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OkKoH4YaHue Tabnuubl 4

Mpegen nosTopsieMo- Mpegen socnpounssoan-
cT1 (oTHOCUTENbHOE MOCTMN (OTHOCUTENbHOE paHuLbl OT-
HanmenoBsaHue 3HaYeHne fonycka- 3HayeHue [onyckaemoro HOCUTE/IbHOM
onpejensemoro [nanasoH n3MepeHuin, Mr.kr €MOro pacxox/jeHns pacxoxaeHus Mexay ABymst NorpeLIHocT
aneveHTa mMexzy pesynbTaramu pesynbTatamu U3MepeHum, npu BEPOATHOCTU
A0YyX napasnesnbHbIxX NO/Ty4eHHbIMW B pa3HbIX P=095.i5 %
n3mepeHui) r, % nabopartopusx) R. %
MbiW bAK OT1 0.05 go 10.00 BkAtOY. 25 36 26
PTyTh* OT10.0025 go 0,0050 BkAtOY. 36 50 36
Cg. 0.005 go 1.000 BkntoOu. 25 36 26
PTyTB** OT10.005 go 0.020 BKAtOY. 39 56 40
Cg. 0.02 o 1.00 BkAtOY. 25 36 26
Xpom OT10.2 40 10,0 BKNKOY. 25 36 26
Onoso OT 580 1000 BKAOY. 48 70 50

*Tlpu NOArOTOBKE aHaIM3UPyeMoi nNpo6bl CNOCO60M MOKPOI MUHEpPanM3aumm.
** Mpy NOATOTOBKE aHann3npyemoi npo6bl CNOCO60M MUHepanu3auuu npy NoBbILWEHHOM JaBEeHUN.

Ecnn ato ycnosue He cobnogaeTtcs, TO UCMbITaHME NOBTOPSAIOT Ha YABOEHHOM KonuuyecTse npo6. Mpu
NVBTUPHOM HeY[0B/IETBOPUTENIbHOM pe3y/ibTare HaxoAAaT U YCTPaHAT NPUYKHLI, MPUBOAALLME K HEYAO0BNET-
BOPUTE/IbHLIM pe3y/bTaTam.

PacxoxaeHve mexay pesynbTaTtamy M3MepeHuii, NoslydeHHbIMU B ABYX nabopatopusix. X 1mab un X 2nab,
MI/KT, Ha UAEHTUYHBIX MPo6ax pasHbIMU onepaTopamu ¢ UCMOb30BaHNEM pas/IyHOro 060pyfoBaHns, OMKHO
COOTBETCTBOBATL YC/IOBUIO

K .«-A~]=0.01XR, Q]

raB * 11a6- *Snab — pesynbTaTtbl U3MEPEHUIA, MONYYEHHbIE B ABYX nabopatopusix, Mr/kr;
0.0" — KoathPULMEHT NepecyeTa;
X — cpegHeaputmeTMyeckoe 3HaveHve pesybTaToB M3MepeHnin B ABYX nabopatopusx, mr/kr;
R — npegen socnpounssogumMmocTu (cM. Tabnuuy 4), %.

Mpy BbINOMHEHMU 3TOrO YCNOBWA NpuvemnemMbl oba pesynbTaTa M3MEpeHuid, U B KauyecTBe OKOH4Ya-
TeNbHOro MOXeT 6bITb MCNO/Ib30BAHO WX CpefHeapudmeTnyeckoe 3HaveHue. Ecnm 310 ycnosue He co-
6n0aaeTca, MOryT 6bITb UCNOb30BaHbl METO/bl OLEHKU NPUEMIEMOCTI pe3y/ibTaToB U3MEPEHW cornacHo
FOCT P UCO 5725-6—2002 (pa3gen 5).
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Mpunoxexnune A
(pekomeHayemoe)

ANTopuUT™M NPUTOTOBNEHUUA TPAAYNPOBOYUYHbLIX PACTBOPOB XpoMa, KaaMna, cBUHLUA,
MblllbAKa U 0n10Ba

PucyHok Al

Ana NnpuroToBneHna rpaflyupoBoyHbix pacTBopoB As. Cd. Cr. Pb nucnonb3yeTcs pacTBop a30THOW KUCNOTbl 06beM-
HoWi ponei 0.3 % no 7.3.2.

[Ns NpUroToBneHNs rpajyMpoBOYHOro pacTBopa Sn MaccoBOi KOHLeHTpauuu 1 mr/gm* ncnonbsyeTtcs pacTsop
CONAHOW KUCNOTbl 06beMHOI gonein 25 % no 7.3.3: ANA fAanbHellwero ero pasBefeHna v NoayyYyeHusa rpagynpoBoyYHOro
pacTBopa Sn MaccoBOil KOHLeHTpauyun 20 Mkr/gM3 ncnonb3yeTca 6UANCTUANNPOBAHHAA (JEeMOHN30BaHHas) Boja.
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MpunoxeHune b
(pekomeHagyemoe)

PekomeHayemble yCNOBUA NpoBeAeHna atomusaunm

b.1 PekomeHayemble pabouve 4NIHbI BOSIH 3/IEMEHTOB, & TakXe 3HaYeHus TemnepaTypbl aToMU3aLun nNpu Ucnosb-
30BaHuMM MoaundMKaTopoB MaTtpuuybl no 7.3.4— 7.3.6 npuseaeHsl B Tabnuue b.1.

Ta6nnua b.1 — PekomeHgyemble 3HAYEHUSI ANINH BOJIH U TeMMnepaTypbl aToMU3aLumn 3/1eMEHTOB

O603HauYeHVe anemeHTa [nuHa BOMHbI, HM Temnepatypa aromusauuu. *C
Cd 228.8 2000
Pb 283.3 2400
As 193.7 2750
Cr 357.9 2550
Sn 286.3 2650
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Buénunorpadgusn

(1] CaHurapHble npaBuna npu pa6oTe ¢ pTyTbio, €€ COEANHEHNAMMN N NPUGOPamMmn C PTYTHbIM 3ano/IHeHUEM oT 4 anpens
1988 r. No 4607—88
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