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BBepgeHue

Cpeaon pa3HooOpasHbIX 3arpsi3HALWMX BELLECTB TSXKEMble MeTansbl U UX
COeIMHEHUS] XapaKTepuaylTca pacrnpoCTPaHEHHOCTLIO B MPUPOAHOM cpene,
BbICOKOM TOKCUYHOCTbLIO, MHOTME U3 HUX (Takue Kak KagMumn, MbllLbsIK) — Takke
CNOCOBHOCTBLIO K HAKOMMEHU0 B XUBLIX opraHnamax. Metannbl noctynatwT B
OKpY>XaloLly cpedy C MPOMbIWSIEHHBIMU U ObITOBbIMU CTOoKamMn, cC
aTMocdepHbIM NEPEHOCOM.

B OOHHBIX OTNOXEHUsX MeTannbl NPUCYTCTBYKOT B OCHOBHOM B
copbupoBaHHOM Ha TBepAoM BeuwecTBe hopme. CopbunoHHasi cnoCcoBHOCTb
AOHHbIX OTNOXEHUN 3aBUCUT OT psdga  (OU3NKO-XUMUYECKUX (aKTopoB —
0CODEeHHOCTEeN cocTaBa, AUCNEPCHOCTN, HaNU4us opraHM4YeCcKkux BewecTs n T.4.
UacTb MeTannoB MOXET TakkKe BKMYaTbCA B KPUCTANNMYECKYH peLleTKy
HEeKOTOpPbIX MUHeparnos (OKKMAMpoBaHHaA opma).

PaspaboTka HacToswero pykoBoaswero AokymeHta obycrnosreHa
HeoOXOAUMOCTbIO  YCOBEPLLUEHCTBOBAHUS  CcTagunM  NpobonoaroToBkM U
BbIMOSTHEHUA M3MEPEHUN, a TaKKe YBeNMYeHUa MepeyHs onpenensiemblx
MeTarnsos.

B ocHOBY HacTosiLlen MeTOAUKM MOSIOXKEH MeTon HenslaMeHHOW aTOMHO-
abcopOLUMOHHOM CNEKTPOMETPUN C NpeaBapuUTenbHON MUHepanusaumen npob B

MUKPOBOJSIHOBOW neyu [1].
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PYKOBOOAWWUWN OOKYMEHT

MACCOBAA OONA METANNOB B AOHHbLIX OTIOXEHUAX
MeToauka namepeHmm mMeToaomM aToMHO-abcopOLUMOHHOMN

cneKTpoMeTpumn

[ata BBegeHusi — 2014-07-01

1 O6nacTb NnpuMeHeHUsA

1.1 Hactoawmn pykoBOOAWMNA OOKYMEHT YyCTaHaBnvBaeT MeETOAUKY
N3MEepPEHNN MacCoBOW JOMNWN aroMUHUSA, BaHaaus, xxenesa, kagmus, kobanbsta,
MapraHua, Meau, MbllbsaKa, HUKenNs, CBUHLA, XpoMa U LMHKa B Npobax AOHHbIX
oTnoxeHunn  (ganee — npoba) MeTogoM  aTOMHO-abcopObuMOHHOWN
CMEeKTPOMETPUMN B INIEKTPOTEPMUYECKOM PEXMME.

1.2 [Omnana3oHbl M3MepeHUss MaccoBOW [ONU MeTansnoB npeacTaBfeHbl B

Tabnuue 1.
Tabnuuai
HaunmeHoBaHne metanna | [lnanasoHbl nUsmepeHus
MaccoBOW A0ONM MeTanmnos,
Mr/Kr
AnoMNHNN OT1 10 000 po 80 000 BKkmtOu.
MbiWwbAK OT1 1 po 30 BKtOM.
Kagmuin Ot 0,03 po 1,5 Bkntou.
KobanbTt OT1 1 po 15 Bkntou.
Xpom Ot 5 po 150 BKkntOM.
Menb Ot 0,5 po 50 Bkntov.
>Keneso OT1 2 000 go 50 000 BkntoOM.
MapraHey Ot 30 go 500 Bkrtou.
Hukenb Ot 3 no 40 BkntoM.
CsuHey, OT1 4 po 80 BKmtOu.
Banagun Ot 5 po 200 BkntOM.
LnHk Ot 50 go 1000 BKMtOM.

MpnmeyvyaHuda

1 Mpwn aHanu3e npob ¢ maccoBon gonen meTtanna, NPeBbILAKLWEN BEPXHUIN Npeaen,
yKasaHHbln B Tabnuue 1, Heobxoaumo npoBoauTb pasbaBreHve MUHepanvM3OBaHHOM
npo6bl 0,1 N a30THOWM KUCIOTOMN.

2 [lpn onpegeneHun xenesa W anMUHUS MUHEpanu3oBaHHyKO Npoby nepen
namepeHunem cnegyet pasdasutb B 500 pa3 0,1 N a30THON KNCITOTON.
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1.3 HacTtosawmn PYKOBOOALMNA  OOKYMEHT npegHasHayeH  An4
McnonbL3oBaHna B nabopaTopusax, BbINOSHAWMX WU3MepeHna B obnactu

MOHUTOPUHIra 3arpsa3HeHus OKpy»xaroLen cpeabl.
2 HopmaTuBHbIE CCbISIKN

B HacToswem pyKoBOASLWEM [OKYMEHTE WCMONb30BaHbl CrieayroLmne
HOPMaTUBHbIE JOKYMEHTbI:

FOCT 12.1.004-91 CCBT. lNoxapHasa 6e3onacHocTb. Obwwme TpeboBaHuUs

FOCT 12.1.007-76 CCBT. BpeaHble BewecTta. Knaccudukaums n obwimne
TpeboBaHna BGe3onacHOCTU

FOCT P 12.1.019-2009 CCET. GnektpobesonacHocTb. ObLwmne TpedoBaHn
N HOMEHKNaTypa BMAOB 3alUUTbI

FOCT 12.4.009-83 CCBET. lMoxapHast TexHuka Ans 3awuTbl OOBHLEKTOB.
OcHoBHble BUAbl. PasmeweHne n obenyxunesaHme

MOCT 12.4.021-75 CCBT. Cwuctembl BeHTUNAUMOHHbIE. OO0wune
TpeboBaHus

FOCT 17.1.5.01-80 OxpaHa npupogbl. M'mgpocgepa. Obwmne TpeboBaHUs K
oTOopy npob [OOHHLIX OTMIOXKEHMA BOAHbIX OOBLEKTOB AN aHanusa Ha
3arpsA3HEHHOCTb

OCT P UCO 5725—(1-6)-2002 To4HOCTb (MpaBUSIbHOCTL W Mpeun—
3MOHHOCTb) METOAO0B U pe3yribTaToB N3MEPEHNN

PMIC 61-2010 T'CW T[lokaszaTenn TOYHOCTW, MNPaBUMNbHOCTWU, MNpPeun3n—
OHHOCTM METOAUK KONMMYECTBEHHOIO XMMUYECKOro aHanunsa. Metoapbl OLeHKu

PMIT 76-2004 T'CW. BHYTpPEeHHUM KOHTPONb KayecTBa pe3ynbTaToB
KONMM4YECTBEHHOIO XMMUYECKOro aHanusa

MpnmeyvaHus

1 MNpn Nonb3oBaHNM HACTOSILLMM PYKOBOASLLMM JOKYMEHTOM LieriecoobpasHo NpoBepuTb
[ENCTBME CCbIMOYHbIX CTaHAapTOB MO €XEerogHo u3aaBaeMoMy WHGOPMAaLMOHHOMY
ykasatenio «HauuoHanbHble CTaHAapTbl», OnyGrMKOBaHHOMY MO COCTOSIHMIO Ha 1 siHBaps
TekyLero roga.
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2 Ecnun ccbifoYHbIA JOKYMEHT 3aMeHeH (M3MEHEH), TO Mpu MOMb30BaHUN HACTOSALLUM
pyKOBOAALMM [OOKYMEHTOM criefyeT PYyKOBOACTBOBAaTbCA 3aMEHEHHbIM (M3MEHEHHbIM)
OOKYMEHTOM.

3 TpeboBaHMA K NoKa3aTensamMm TOYHOCTU U3MEPEHUN

[Moka3aTenu TOYHOCTU U ee COoCTaBndrwmnx yctaHoBJs1€eHbl B COOTBETCTBUN C
FOCT P UCO 5725—(1-6) u PMI" 61.

Mpn cobniogeHun Bcex  pernameHTUpyembiX MeTOAUKOW  YCIOBUM

NPOBEAEHUS  U3MEPEHWUN,  XapaKTepUCTUKU  MOrpellHoCcTn  pesynbTaTa

N3MEepPEeHUNn Onsa BCero awuarnasoHa KOHUeHTpauun c BeposTHocTbio 0,95 He

OOIMKHbI NPEBbIWAaTb 3HAYEeHUN, NPUBEAEHHbIX B Tabnuue 2.

Tabnuua?2
HanmeHo- [nanasoH lNokasaTenb NMokasaTtenb Boc- | [lokasaTtenb
BaHue n3mMepeHui NOBTOPSIEMOCTU | MPON3BOANMOCTM TOYHOCTU
mMeTanna MaccoBOM1 J0NU (cpeoHekBagpa- (cpeoHekBaa- (rpaHnubI
X, Mmr/kr Tnyeckoe paTnyeckoe NOrpeLLIHoOCT
OTKINOHEHne OTKINOHEHne METOANKN Npwn
NOBTOPAEMOCTN) BOCMPOUN3BO- BEPOSATHOCTU
Gr, MI/Kr ANMOCTM) P=0,95)
OR, MI/Kr + A, mr/kr
AntoMnHmnmn O1 10 000 mo 0,11-X 0,15°X 0,29-X
80 000 Bkntou.
MbibSAK Ot 1 po 30 BkntOM. 0,10-X 0,14-X 0,28-X
Kagmuin O10,03001,5 0,10-X 0,14-X 0,28'X
BKJTHOM.
Kobanbt Ot 1 po 15 BKkntoOM. 0,10-X 0,14-X 0,28-X
Xpom O15 po 150 0,10-X 0,14-X 0,28'X
BKJTHOM.
Megb O10,58050 0,09-X 0,13:X 0,26°X
BKJTHOM.
Keneso O1 2000 go 0,09-X 0,13:X 0,26°X
50 000 Bkritou.
Mapraney, | Ot 30 go 500 0,09-X 0,13:X 0,25 X
BKJTHOM.
Hukenb Ot 3 po 40 Bkntou. 0,10-X 0,14-X 0,28 X
CsuHel, Ot 4 po 80 BknItOM. 0,11-X 0,15°X 0,30-X
Banagun OT1 5 po 200 0,09-X 0,13:X 0,26°X
BKJTHOM.
LUnHk OT1 50 go 1000 0,10-X 0,14-X 0,28°X
BKJTHOM.




PO 52.10.775-2013

4 Tpe6OBa|-|M;| K cpeacrBam M3MepeHMI7I, BCrnomMmoratesibHbIM

YCTpOVICTBaM, MaTepuanam, peaktuBam

4.1 Tlpn BLIMNOSIHEHUN WN3MEPEHUN MNPUMEHAIOT Ccriegylowmne cpencrea
N3MepeHuin, BCrioMmoraTerbHble YCTPOMUCTBA, MaTepuarnsi:

—  aTOMHO-abCOPOLMOHHLIM ~ CMEKTPOMETP C  3MEKTPOTEPMUYECKOMN
aToMmmnsaumen n 3eeMaHOBCKUM KoppekTopom doHa (Hanpumep, Agilent AA-
280Z) ¢ KOMNEKTOM creKTpasibHbIX flamMmn ¢ NOoJSibiM KaToAoM AN onpeaesnieHns
anioMuHUS, BaHaaus, Xeneaa, kaamus, kobanbTa, MapraHua, Mblllibska, Meau,
HUKEeNs, CBMHUA, XpoMa U LINHKa;

— TOCy[apCTBEHHbIN CTaHOaApTHbLIM oObpaseL, cocTaBa pacTBopa WOHOB
Xenesa C MacCcoBOW KOHUeHTpaumen wuoHoB »xenesa (llI) 1,00 Mr/cm®
CO 8032-94;

— TOCyLapCTBEHHbIN CTaHOaApPTHbIM oObpaseL, cocTaBa pacTBopa WOHOB
aniMUHUS C MacCOBOM KOHLEHTpauuen uoHoB antomuHus 1,00 mr/cm®
CO 8059-94;

— TOCydapCTBEHHbIN CTaHOaApTHbIM oObpasel cocTaBa pacTBopa WOHOB
MbllUbAKa C MacCCOBOM KOHUEHTpauuen WoHOB Mbiwbska 1,00 mr/cm®
CO 7144-95;

— TOCydapCTBEHHbIN CTaHOapTHbIM oObpasel cocTaBa pacTBopa WOHOB
MapraHua C MacCOBOWM KOHUEHTpaumen wnoHoB MapraHua 1,00 Mr/cm®
CO 8056-94;

— rocygapCTBEHHbIM CTaH4apTHbIM 0bpasel, cocTaBa pacTBopa MOHOB LMHKa
C MaccoBOW KOHUEHTpauunen noHos umHka 1,00 mr/cm® TCO 8053-94;

— rocygapCTBEHHbIN CTaHOAPTHbIN obpasel, cocTaBa pacTBopa MOHOB Meau
C MaccoBOW KOHUeHTpauuen noHos meam 1,00 mr/cm® FCO 7998-93;

— TOCy[apCTBEHHbIN CTaHOaApPTHbLIM oObpaseL, cocTaBa pacTBopa WOHOB

HVKENS C MaccoBO KOHLEHTpaLweln noHoB Hukens 1,00 mr/cm® MCO 8001-93;
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— TrOCyfdapCTBEHHbIN CTaHAapTHbIM obpasel cocTaBa pacTBopa WOHOB
XpOMa C MaccoBOii KoHLeHTpauven noHos xpoma (I11) 1,00 mr/cm® FCO 8035—
94;

— TrOCyfdapCTBEHHbIN CTaHAapTHbIM obpasel cocTaBa pacTBopa WOHOB
BaHagMs C MaccoBOM KOHUeHTpaunen wnoHoB BaHaguma (V) 1,00 Mr/cm®
MCO 0030:1998;

— TrOCyfdapCTBEHHbIN CTaHAapTHbIM obpasel cocTaBa pacTBopa WOHOB
CBMHLIA C MaccoBOW KOHLUEHTpauunen noHos cenHua 1,00 mr/cm® TCO 7012-93;

— TroCyfdapCTBEHHbIN CTaHAapTHbIM obpasel cocTaBa pacTBopa WOHOB
KobanbTa C MacCOBOM KOHUEHTpauuenm wunoHoB kobanbta 1,00 Mr/cm®
rCO 8089-94;

— TrOCydapCTBEHHbIN CTaHAapTHbIM obpasel cocTaBa pacTBopa WOHOB
KagaMusa ¢ MaccoBOW KoHUeHTpaunen noHos kagmmsa 1,00 mr/cm® TCO 6690-93;

— Becbl nabopaTtopHble CcpedHero Kkrnacca TOYHOCTH, C npenenom
B3BewwmBaHua 200 rno MOCT P 53228-2008;

— XONoaunbHWK BblITOBOW, obecneymBalOLn TeEMNepPaTypHbIE PEXUMbI  OT
MuHyc 18°C o 4°C;

— akBaguctunnaTtop 3-4-2 no TY-16-10721-79;

— KOMBUWHMpoBaHHaa MembpaHHas yctaHoBka cepun OBC-M/1HA(18)-N
ANS nonyvyeHuss 4eMOHU3NPOBAHHOW BOAbl C YAENbHbIM COMPOTUBIIEHUEM HE
6onee 18 MOm/cm no TY 4859-001-46824383-97;

— MMKPOBOJSTHOBas neyb Ana MuHepanusauuu npob, Hanpumep, MDS-2000,
Cc Habopom TedrIOHOBLIX UMKN NOSIMMPONUIIEHOBLIX CTakaHoB (bomb) ob6bLemom
50 cm>;

— KOnGbl UCMONHEHUS 2, BMECTMMOCTbIO 25 cm®, 50 cm®, 100 cm®, 1000 cm®
2-ro knacca ToyHoctn no FOCT 1770-74;

— OfHOKaHasnbHble J03aTopbl NepeMeHHoro obvema BmecTumocTbio ot 0,1
0o 1,0 cM® ¢ norpeLHocTbio 103UpoBaHus He 6onee 2 % drpMbl AnnerHaopd;

—  NONUNPONWUIIEHOBbIE  HAKOHEYHUKM K  gosatopam  IdnneHgopd

BMecTUMocTbio oT 0,1 o 1,0 cm®;
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— nosatop nabopaTopHbIil ¢ nepemMeHHbIM o6bemoM oT 10 go 100 mm® no
FOCT 28311-89;

— npobupkn TMna 14, HOMMHanNbHOM BMecTUMocTbio 10 cm®, ¢
B3anMo3ameHsieMbiM kKoHycoMm 14/23 no TOCT 25336-82;

— NPOBUPKM NONMMNPONUIEHOBLIE FPadyUpPOBaHHbIE C HAaBUHYMBAKLLMMUCS
KpbILLKaM1 BMECTUMOCTbIO 50 cm?;

— CKIMSIHKM MU BGaHKN CTEeKMsiHHble C BUHTOBLIM TFOPSIOM, C MPOKMagKon U
KPbILLKOMN UINN C NPUTEPTON NPOBKOM ANt XpaHEHUs1 peakTUBOB BMECTUMOCTbIO
500 cm®, 1000 cm® no TY 6-19-6-70;

— @nakoHbl M NPOBUPKM  UMNMHOPUYECKME  MONUITUNEHOBLIE C
HaBUHYMBAOLIMMUCH  KpbllKaMn  Ona  XpaHeHnsas npob u  peakTMBOB
BMeCTUMOCTbI0 50 cm®, 100 cm®, 250 cm®, 500 cm® no TY 6-19-45-74;

— ctynka Ne 4 ¢ Hanbosnbwum HapyxHbiM anameTpom 110 MM 1 necTuk no
FOCT 9147-80;

— CUTO KanpoOHOBOE C MNf1IaCTMAacCOBLIM KOPMYCOM C pa3MepoM Si4ENKU
(1+0,1) mm.
MpwnmedyaHwne — [onyckaerca MCNonb3oBaHWe ApPYrux cCpenctB U3MEpPEHUn u

BCnomoraTtesibHoro O60py,D,OBaHVI$I, B TOM 4ucne MMNOpPTHbIX, obecneumBaoLWMX TOYHOCTb

N3MepeHus, ykasaHHyto B Tabnuue 2.

4.2 Npw BbINONHEHUN U3MEPEHNIN NMPUMEHSIIOT Cneayowmne peakTuBbl:
— kucnota nnasukosasa no MPTY 6-09—-4161-67, o.c.y ;
— kucnota asotHasa no NOCT 11125-84, o.c.u;
— kucnota congaHada no NOCT 14261, o.c.y ;
— Boga guctunnmpoBaHHas no FOCT 6709-72;
— BOAa AENOHU3NPOBAHHAs C yaerbHbIM COMpoTUBIieHMeM He bonee
18 MOwm/cm;
— kucnota 6opHasi no NOCT 965675, x.u.;
— aMMoHMn dochopHOKNCbIN oaHo3ameLlleHHbIn no FTOCT 3771-64, x.u ;
— MarHmm asoTHokucnbin, 6—BoaHbIn no FOCT 11088-75, 4.4.a;

— nannagum asoTHOKUCHbIM 2—BoAdHbIN Mo TY 6—-09-395-75, y.4.4a;
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— aproH razoobpasHbii BbICOKOM YMCTOThI Mo TY 6-21-12-94.

MpwumedyaHune — [lonyckaeTcss UCMNONMb30BaHNE [OPYrMX peakTMBOB, B TOM 4ucre

MMMNOPTHBbIX, obecneynBaloLMX TOYHOCTb N3MEepPEHNA, YKa3aHHYIO B Tabnuue 2.

5 MeTtoa namepeHun

NamepeHne maccoBor Jonn MeTanna B npobax BbINOMHAKT MEeTOOO0M
aTOMHO-abCcopOUMOHHOMN CMNEKTPOMETPUN B pEXMME  INEKTPOTEPMUYECKOM
aTommusaumm. MeToq OCHOBaH Ha CENEKTMBHOM MOrMOLEHNM aTOMHbBIM NapoMm
MeTanmna pe3oHaHCHOro W3My4YeHusi, UCMyCKaemMoro CrnekTpanbHOW fnammnon c
nonbim katogoM. MeTtoauvka npegycMmaTpmBaeT criegyrowme atanbi:

- nepeBog MeTanfla B pacTBOp MNyTEM MOSIHOrO  PasfoXeHus
(MUHepanuaaumm) Npod CMeChbIo «LLapPCKON BOLAKM» U MIaBUKOBOW KUCIOThI;

- U3MEpPEHME MACCOBOWN KOHLIEHTpaLMN MeTanna B pacteope npob metoaom
aTOMHOM abcopbuumn B 3NEKTPOTEPMUYECKOM PEXMME, COrMAcHO AnanasoHam,
yKa3aHHbIM B Tabnuue 1;

- pacyeT MaccoBOW Jonn metanna B npobe.
6 TpeboBaHMA 6Ge3onacHOCTU, OXpPaHbl OKpYXalLlen cpeabl

6.1 llpu BbINOSIHEHMN WN3MEPEHUA MACCOBOM [O0NM MeTanna cnegyer
cobniogatb TpeboBaHma 6esonacHoctn B cootBeTcTBUM ¢ TOCT 12.1.007 n
npasunamu [2].

6.2 [lomeweHne, B KOTOPOM MPOBOAATCA MW3MEPEHUsl, OOIHKHO OblTb
obopynoBaHO MPUTOYHO-BLITSXKHOWM BeHTUnAumen cornacHo OCT 12.4.021,
CcOOTBETCTBOBaTb TpeboBaHMsIM NoXapHoM 6€30MacHOCTU CorfnacHo
FOCT 12.1.004 n umeTb cpenctea noxapoTtyweHus cornacHo FOCT 12.4.0009.

6.3 besonacHocte npu paboTe C 9NeKTPOyCTaHOBKaMM  [OOJSIKHa
obecneunBaTtbes cornacHo FOCT P 12.1.019.

6.4. lNpn paboTe Cc NNaBMKOBOW KUCMOTOW PYKU LOSMKHbI ObiThb 3aLlMLLEHbI

pe3nHoBbIMA Nep4vyaTkamMu, rma3a — 3alluTHbIMMU OYKaMMW. XpaHFlT MnaBUKOBYIO
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KNCNOTY B nocyae w3 TedrnoHa, MONMaTUNEeHa Wnu nNofAnNpPonuneHa,
OTMEPMBAOT KUCMOTY NUNETKaMU C MNOSINITUNEHOBBIMU HaKOHEYHUKaAMWU Un
TepIoHOBbIMM (MONNAITUNEHOBLIMIW) NPOBMPKaMN.

6.5 OTtpaboTaHHble pacTBOPbl KUCNOT CMAMBAKOT B KaHanmMsauumio mnocre

MHOrOKpaTHOro pa3dasrneHust M HemTpanusauum cogon.
7 TpeboBaHusA K KBanudmnkaumm onepartopa

K BbINOMHEHUIO M3MEPEHUN U 0OpaboTke UX pes3ynbTaToB OO0MycKalTcs
nuua ¢ npodpeccroHanbHbIM 06pa3oBaHMeM, MpoLUeaLlne COOTBETCTBYIOLLYHO
CTaXUPOBKY MO 3KcnnyaTauum aToMHO-abCopOLIMOHHOrO CrnekTpoMeTpa, CO

cTaxem paboTbl B nabopaTopumn HE MeHee 6 Mec.
8 TpeboBaHusA K yCNOBUAM U3MEPEHUN

[Mpn BbINONHEHUN U3MEPEHUN B nabopatopun AOSMKHbI BbiTb COBNIOAEHDI
crnegyloLme ycroBus:

- TeMnepaTtypa oKpyxarLlero Bo3agyxa (22+5) °C;

- aTMoccepHoe aaBrneHne oT 84,0 no106,7 kla
(o1 630 go 800 mm pT. CT.);

- OTHOCUTESNbHAasH BNAaXXHOCTb oKkpyxatowero so3ayxa ot 30 % no 80 %;

- HanpsbkeHne B CeTN NepeMeHHOro Toka (220£10) B;

- YyacTtoTa NepeMeHHOro Toka (50+1) Nu.
9 TpeboBaHus K OTOOPY N XpaHEeHUIO NPO6

MecTto oTbopa, nepuog otbopa, KOHcepBaLMlo N XpaHeHue npob cneayet
nposBoanTb B cootBetctBun ¢ FOCT 17.1.5.01. He obpabaTtbiBaeMble cpasy
NpoObl XpaHAT B  3acCTerMBaloLMXCs  MONMUITUMEHOBLIX MakeTax WUnu
TedNOHOBbLIX EMKOCTHAX C MMIOTHO 3aKpbIBAKOLLENCH KPbILKOA B MOPO3UMbHOWN

Kamepe xonoaunbHuka npu Temnepatype muHyc 20 °C. lMepen aHanvsom
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npody BbIMOpaXMBalOT WX BbICYLUMBAKOT Ha BO3ayxe, u3beras nonagaHus
COSTHEYHbIX JIyyYen, OO0 BO34YLIHO-CYXOro cocTtosHus. [lpoby TwatenbHo
nepemelumsaroT, otomnpatot HaBecky macconm ot 30 go 50 r, pactupaloT ee B

CTYynKe 1 NpocenBaroT Yyepes CUTO.
10 NMoarotoBKa K BbIMNOSMTHEHUIO U3MEPEHUN

10.1 lNMoarotoBka nocyAabl AnNA OoTOOpa, NMPUroTOBNEHUA U XpPaHEeHUs
npo6 u pabouynx pacTBopoB

[Mocyay ansa otbopa un xpaHeHusi npod m paboymx pacTBOpoB crneayet
roToBUTb criegyowmm obpasom [1]:

- TWaTenNbHO BbIMbITb BOAOMPOBOAHON BO4OW C MOKLUMMWN CpeacTBaMy;

- NPOMbITb BOAOMNPOBOAHOW BOAOW;

- 3aMOYUTb Ha cpok OT 3 0o 5 cyT. B pasbasneHHon (1:10) azoTHOM KucnoTe
B NS1aCTUKOBOM KOHTENHEPE;

- TWaTeNbHO BbIMbITb BO4ONPOBOAHOW BOOW;

- 3-4 pasa ononocHyTb ANCTUNNMPOBaHHOW BOLOW;

- NpoMbITb pasbasneHHon (1:10) conaHON KMCNOTOM;

- 3-4 pasa ononocHyTb ANCTUINMPOBaHHOW BOLAOW;

- TWaTenbHO NPOMbITb AEMOHU3NPOBAHHOW BOLOW;

- NPOCYLUNTb Ha BO3OYXeE;

- NOMEeCTUTb B 3acTermBaroLinecd nosinaTurieHoBble NaKkeThbl.

10.2 MNMpuroTtoBneHne pacTBOpPOB U PeaKTUBOB

10.2.1 PacTtBOp a3oTtHou Kucnotbl (1:10)
PactBop rotoBAT nytem pasbaenennsi 100 cM® KOHLEHTPUPOBAHHOI a30T-

HOW KMcroTbl 4o 1000 cm® AENOHN3NPOBAHHOM BOAOM.
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10.2.2 PacTtBop a3oTHou kucnotbl 0,1 N
PacTBop roToBsiT nyTem pasbaBneHuns 6,7 cM> KOHLEHTPUPOBAHHOI a30THOIA

kucrnoTbl go 1000 cm?® AENOHU3NPOBAHHOW BOAOM.

10.2.3 PacTtBOp consiHou Kucnotbl (1:10)
PacTBop rotoBsiT nyTem pastasnexunss 100 cM® KOHLEHTPUPOBAHHOW CONsi-

HOW KucnoTbl 4o 1000 cm® AENOHN3NPOBAHHOW BOAOM.

10.2.4. «Llapckas Boaka»
«Llapckyto BOAKy» roTOBAT NyTemM cMeLlumBaHna 1 06beMHOM YacTn a3oTHOM
N 3 06bEMHbIX YacTeEN COSMSHON KUCNOT. MICnonb3yloT LLapCKyto BOAKY B AEHb ee

NPUIroTOBIIEHUA.

10.3 NMpuroTtoBrneHune rpaayMpoBOYHbIX PacCTBOPOB

10.3.1 [na npurotoBneHust pabounx n NPOMEXYTOYHbIX rpagynpOBOYHbIX
pacTBOpPOB cregyeT pykoBoacTBoBaTbcs Tabnuuamn 3, 4 n 5. Pabouun
rpagyMpoOBOYHbIA PacTBOP C MakCMMaribHOM KOHUeHTpaunen Ansg usMepeHus
Cd, Pb, Cu, Ni, Cr, Mn, As, Co nony4aioT 13 obuwero (CmeLlaHHOro)
NPOMEXYTOYHOro rpagympoBOYHOrO pacTtBopa, MPUroTOBIIEHHOrO B Konbe Ha
100 cm’. Ecnu uvcnonb3yemoe CpedcTBO W3MEpeHWin npedycmatpusaeT
aBTOMaTmnyeckoe pasbasrieHne rpagympoBOYHOrO pacTtBopa C MakCuUMarbHOW
KOHLEHTpauMen npu NOCTPOEHUM rpaduka, To Ans nonyvyeHns 3Toro pacteopa
cnegyer 50 mMm® nmpomexyTouHoro pacteopa gosectu 0,1 N pacTBopom
a3oTHOW KucrnoTtbl Ao 50 cm®, Mpn oTCyTCTBMM TakoM BO3MOXHOCTM AN
noslydeHns HeobxoanMoro paga rpagympoBoYdHbix pacteopoB (Ne 1, Ne 2, Ne 3)
HeoOXOAUMO BLIMOMHUTL  COOTBETCTBYKOLWME pasbaBneHuss pacTtBopa C
MakcumanbHoM KoHueHTpauunen (Ne 4) B cooTseTcTBuM ¢ Tabnuuen 5. Pabouue

rpagynpoBoYHbIE€ PacTBOpPbI crieayeT rotoBUTb B IEHb X NCMNOJIb30OBaHUA.

10
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CmewaHHbIn  pabounn cTtaHgapTHoln pactBop Ned ana  unamMepeHus
MaccoBon koHueHTpauuu Al, Zn, Fe, V, Mn, Cr rotoBsaT B COOTBETCTBUUN C
Tabnuuei 4 B konbe o6beMoM 500 cM® 13 OCHOBHbLIX CTaHAAPTHBIX PACTBOPOB
(FCO), MMHYys nNpoMexyTouHbIn, goBoasa obbem oo meTkm 0,1 N pacTtBopom
a30THOW KMCroTbl. PacTBop ycTonyms B TedeHne 1 mecsua.

Ons otbopa anukKBOT pacTBOPOB WCMNOMB3YHT MO0 Jos3atopbl, NnMbo
NMUNETKM rpagynpoBaHHble, B 3aBUCMMOCTU OT OTOMpaeMbix 06 bEMOB.

10.3.2 B kayecTBe HyneBoro pactesopa ucnosnb3dytoT 0,1 N pacTBop a3oTHOW

KNCOTHI.
Ta6bnwuuyas3
Onpegensiembin MeTans MaccoBble KOHUeHTpaumn B
rpagyvMpOBOYHbIX pacTBOpax
MKr/gm®

AnoOMUHUN 20, 50, 100, 200

Banagun 50, 125, 250, 500

>Keneso 40, 100, 200, 400

Kagmun 0.2,0.5,1.0,2.0

KobanbT 6, 15, 30, 60

Megb 6, 15, 30, 60

MapraHey, 6, 15, 30, 60

MapraHey, 50, 125, 250, 500

MbILbAK 6, 15, 30, 60

Hukenb 6, 15, 30, 60

CBuHel, 6, 15, 30, 60

Xpom 20, 50, 100, 200

Xpom 2,5,10, 20

LInHK 50, 125, 250, 500

MpwumedyaHune — Boibop AvanazoHa KOHUEHTpauuin mapraHua u xpoma
NPOM3BOAUTCS ONEpaTopoM B 3aBMCMMOCTUN OT OXXMAAEMbIX KOHLEeHTpauuni B npobe.

11
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Tabnuya4d
MaccoBas Ob6bem Ob6bem MaccoBas
KOHLeHTpauus KOnObl, anuKBOTbI KOHLEeHTpauus
OCHOBHOIO OCHOBHOIO NPOMEXyTOYHOro (ansg
rpagympoBOYHOro rpagympoBoyHor | obbema konbbl 100 cm®)
pacTBopa, O pacTBopa, n pabouero (ans
o6bema konbbl 500 cm®)
rpagynpoBOYHbIX
Mr/om> cm® cm® pacTBopoB, Mr/am°
1000 100 0,2 2,0
1000 100 2,0 20
1000 100 4,0 40
1000 100 6,0 60
1000 500 0,10 0,2
1000 500 0,20 0,4
1000 500 0,25 0,5
Tadbnunuyab
MaccoBasd Ob6bem Ob6bem MaccoBas
KOHLEHTpaums KOnObl, anuKBOTbI KOHLEHTpaums
pabouyero pabouyero pabouyero
rpagynpoBOYHOrO rpagynpoBOYHOrO rpagynpoBOYHOrO
pactBopa Ne 4 c pactBopa Ne4, pactBopa (Ne 1, Ne 2,
MaKCUManbHOW Ne 3),
KOHLUEHTpaumen,
MKr/gm® cm® cm® MKr/gm>
2,0 50 5,0 0,2
2,0 50 12,5 0,5
2,0 50 25.0 1,0
20 50 5,0 2,0
20 50 12,5 5,0
20 50 25,0 10,0
40 50 5,0 4,0
40 50 12,5 10,0
40 50 25,0 20,0
60 50 5,0 6,0
60 50 12,5 15,0
60 50 25,0 30,0
200 50 5,0 20,0
200 50 12,5 50,0
200 50 25.0 100,0
400 50 5,0 40,0

12
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MaccoBas Ob6bem Ob6bem MaccoBas
KOHLEeHTpaums Konosbl, annKeoTbI KOHLEeHTpauums
pabouero pabouero pabouero
rpagympoBOYHOrO rpagympoBOYHOrO rpagympoBOYHOrO
pactBopa Ne 4 c pactBopa Ne4, pactBopa (Ne 1, Ne 2,

MaKkCuMarnbHOW Ne 3),
KOHUEHTpauunen,
MKr/gm® cm® cm® MKr/om®
400 50 12,5 100,0
400 50 25.0 200,0
500 50 5,0 50,0
500 50 12,5 125,0
500 50 25.0 250,0

10.4 NMpurotoBneHne moaunKaTopoB MaTpuLbl

10.4.1 PacTtBop MarHus a3oTHokucroro 1 %-ro rotoBat pactesopeHnem 1,0 r
MarHusi a3oTHOKMCIIOro B JENOHM3NPOBAHHOM BOAE C AoBedeHueM obbema o
100 cm?;

10.4.2 PactBop amMoHuss docdopHokucnoro 5 %-ro  rotosaT
pacTBopeHneM 5,0 r aMMOHUST POCHOPHOKMUCIOro B AEMOHU3NPOBAHHOM BOAE C
noeegeHnem oobema go 100 cv®;

10.4.3 PactBop nannagunsa azotHokucnoro 0,2 %-ro rotoBsT B 2 npuvema:

a) ona npurotoBneHna 1 %-ro pacTtBopa, YCTOMYMBOrO K OfUTENbHOMY
XpPaHEeHUo B XxonoaunbHuke, 1 r nannagusa as3oTHOKUCIIOrO pPacTBOPAOT B
HebONbLWOM KONMYeCcTBe LapCKOM BOLKM MPU HarpeBaHUW Ha NnuTke, nocre
yero foBoaaT o6bvem o 100 cm® AENOHN3NPOBAHHOW BOAOM;

©6) ans npurotoBneHna 0,2 %-ro pactBopa MOSIyYEHHbLIN pacTBOpP
pa3baBnsaoT B 5 pa3 4eMOHU3NPOBaAHHOW BOAOM.

10.4.4 PacTtBop crneayeT XxpaHuTb Npu Temnepatype 4° C He 6onee 6 mec.

13
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10.5 NoarotoBka aToMHO-abCOPOLIMOHHOrO CneKTpomMmeTpa
BkritoveHne, HacTpouKky criekTpoMeTpa, HCTUPOBKY Jlamn U rpacutoBoro
aToMm3aTopa NPOU3BOAAT COMflaCHO PYKOBOACTBY MO 3Kchnyatauun. YCrnosusd

n3mMepeHnin npueeaeHsl B Tabnuue 6 [3].
11 YcTtaHoOBneHue rpaaympoBO4YHON XapaKTepPUCTUKUN

YcTaHOBNeHne rpagyvpoBOYHON XapaKTepUCTUKM crefgyeT npoBOOUTb
nepen Kaxgowm cepuen U3aMepeHun MaccoBOU KOHLEHTpaUUM MmeTansna, a Takke
nocrie 3ameHbl rpacOnTOBON KIOBETLI B CrieaytoLlen nocrnenoBaTenibHOCTHU:

- MPOBOAAT aToOMM3aUNIo pacTBopa a3oTHou kucnotbl 0,1 N ¢ gobaskon nnm
6e3 pobaBkn mogmdmkaTopa MaTpuLbl B COOTBETCTBUM C Tabnuuen 6;

- BblOMpalT 4 rpagympoBoYHbIX pactBopa (1-1, 2-n, 3-n, 4-A) C Takum
pacyeToM, 4TOObl Anana3oH MAacCOBbIX KOHLEHTpauuMim MeTanna B HUX
OXBaTblBan OXMOaembli AManasoH MacCOBbIX KOHLEHTPaUNN B aHanmn3npyembix
npobax;

- rpagyvpoBKy CrekTpoMeTpa MpoBOASAT, U3Mepss BennyuHbl abcopbunm
rpagyMpoOBOYHbIX pacCTBOPOB B NOpPsiAKE BO3pacTaHNA MaCCOBbIX KOHLEHTpaLui
MeTarnsnoB B COOTBETCTBUU C Tabnuuen 6;

- MU3MepeHus abcopbumm Kaxgoro rpagympoBOYHOrO pacTtBopa cregyer
NpoBOANTL HE MeHee [ABYyX pa3 W ycpeaHsaTb. PacxoxaeHue wmexay
N3MepeHnamMm He O0SMmKHO npesbiwaTtb 10 %, B NPOTMBHOM Criydyae yCTaHOBKY
rpagyMpoBOYHON XapakKTEPUCTUKN NOBTOPSIOT;

- TpagyvpoOBOYHbIE XapaKTEPUCTUKM AN KaX[oro metanna  CTposT
rpadomyeckn B KoopanHaTtax: aToMHas abcopbuus A - MaccoBasi KOHUEHTpaLUMs
meTanna B pacteope C. 3a BenuunHy curHana adcopOummn npuHUmMaroT nnbo
BbICOTY, NMMOO nriowanb nonyvyaemoro nuka. Belbop onTumManbHOro pexuvma

N3MepeHu NPON3BOANTCS oNepaTopoM Afs KaXKA0oro KOHKPeTHOro MeTanna.

14
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12 Pa3noxeHue (MnHepanusaumsa) npob

12.1 Ona pasnoxeHunsa (MMHepanuMsaunmn) HaBecky BO3AYLUHO-CYXOW Npoobl
maccon ot 0,15 go 0,30 r, B3BeLWEHHYIO C norpewHocTblo He 6onee 0,01 T,
NnepeHocAT B TedIOHOBbIN WUNU MNONUMPONUIIEHOBLIM CTakaH, BXOOAWMA B
KOMMNEKT K MMKPOBOSTHOBOW neun, gobasnsoT 1 cm® LapCKOW BOOKN U 4 cm’®
KOHLEHTPUPOBAHHOW NSIaBMKOBOW KUCIIOTbI M OCTaBnSAT Npoby npu KOMHATHOM
Temnepartype Ha 1 4. 3aTtem crnegyeT NPOBECTM Npouenypy MUHepanusaumm B
COOTBETCTBUM C PYKOBOACTBOM MO 3KCMyaTaunum MUKPOBOSTHOBOM NEYM.

[Mocne oxnaxnoeHMa [0 KOMHATHOW TemmnepaTtypbl pacTBOp BMeCTe C
OCTaBWUMMUCA TBEPAbIMM YacTULAMM KOMMMYECTBEHHO MNEPEHOCAT B MEPHYHO
NoNMNPONUIEHOBYO NPOBUPKY C HAaBUHYMBAKOLLENCHA KPbILLKON BMECTUMOCTbLIO
50 cm®, Kyda npeasaputernibHo Heobxoanumo BHecTn 1,80 r GOpHOW KUCNOTHI B
HeOONbLWOM KONMMYecTBe AEVMOHU3MPOBAHHOW BOAbl, M O0OBOAAT 0ObeM [0
METKM 3TOW Xe Boaou. BctpsaxmBaloT npobupKy OO0 MNOMHOro pacTtBOpeHus
BopHon kucnoTbl. lNocne ocaxaeHus TBepabiX YacTtuy (Y4epes3 10 4 mnu Ha
cnefylowmnmn AeHb) MrMHepanm3oBaHHada npoba rotoea K uamepeHusm [1] .

12.2 [1na noaroToBKW XONI0CTOW NMpobbl B TEGNOHOBLIN UK NMPONUNEHOBLIN
cTakaH BHOCAT 1 cM® Liapckoii BOAKMU 1 4 cM® KOHLEHTPUPOBAHHOM NNaBUKOBOW
KMCNOThI, MOCIe Yero NpoBoAAT BCe CTagum MuHepanusaumm B MMKPOBOSTHOBOM
nedn wun pasdbaeneHna (Bkmwovaa [obaBky OOPHOW KUCNOThI), 4YTO W Ang

aHanuampyemom npobsl.
13 NMopsaaok BbINOMTHEHUA NU3MEPEeHUNn

13.1 AnukBoTbl Npobbl 1 MoaUPUKATOPOB B COOTBETCTBUM C Tabnuuen 6
BBOOAT B rpadouTtoByld KIOBETY M aTOMU3MPYOT B COOTBETCTBUMM C
PYKOBOACTBOM MO 3KCnnyaTauuu cnektpomeTtpa. Boibop obbema anukeBoTbl
npobbl B AuanazoHe ot 10 Ao 70 MM’ NpousBOAUTCS ONepaTtopoM B

3aBMCMMOCTU OT OXWOAEMOW BENWYMHBLI aHarMMTUYECKOro curHana, obbem

15
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anukeoTbl MogudukaTopa obbl4HO cocTaBnsieT oT 4 Oo 6 MM°® Ha Kaxxgble 20
MM Npobbi.

13.2 Uwukn atommsauum ©n M3MEPEHUE aHanuUTUYEeCcKoro CcurHana B
aHanuanpyemomn npobe NpoBoOAAT HE MeHee ABYX pas.

13.3 [lokasaHuna cnekTpoMeTpa 3aHOCAT B paboyun XKypHan, dopma
KOTOPOro npueefeHa B npuroxexHmn A.

13.4 Ecrnm  un3amepeHHasi MaccoBasi  KOHUEHTpauus  npeBblllaeT
MaKkCuUMaribHYyH MacCOBYI KOHUEHTpaLMIO Ha YCTAaHOBIIEHHOW rpagynpoOBOYHOM
Xapaktepuctuke, npoby pasbaBnsaiT pactBOopoM asoTHon kucrotbl 0,1 N u
NOBTOPSIOT U3MEPEHMUS.

13.5 [Ina KOHTpoNns cTabunbHOCTU rpagyMpoOBOYHON XapakTEepPUCTUKN Yepes
kKaxxgble 20 UMKIOB aToMu3aumm usmepsitoT abcopbumo rpagympoBOYHOIO
pactBopa CO cpegHeu wunInm  MakCMMalribHOM MacCOBOM  KOHUEHTpaumen
onpegensemMmoro metanna. lamepeHna npoBoaaT ABaXadbl U ycpeaHsT. Ecnn
MNOSMydEeHHbIA pe3ynbTaT OTNIMYaeTcss OT BENWYUHbI, MOSTyYEHHOW Mpu

rpagyvpoBke, bonee yem Ha 10 %, NPoOBOAAT MNOBTOPHYIO rPagyupPOBKY.
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Tabnunuyab

HavmeHnoBa- | Anuna | WupuH Tun KoBETHI C Mogudgu- | Temne | Temnepa MaccoBasi KoHUeHTpauuns paboyero
HVe BOJTHb, a NMMPONUTUYECKNM KaTop paTtypa -Typa rpagyvpOBOYHOTO pacTBopa, MKr/am°
meTanna HM wenm, NOKpbITUEM MaTpuubl | o3one- | atommsa 1-ro 2-ro 3-ro 4-ro
HM HUS, -umn,
°C °C
AnNOMUHUI 256,8 0,5 6/nn.* Mg(NOs), 1700 2550 20 50 100 200
MblLWbsAK 193,7 1,0 cnn.** Pd(NO3), 1500 2500 6 15 30 60
Kagmwnia 228,8 0,5 c nn. NHsH2,PO4 850 2000 0,2 0,5 1,0 2,0
+Mg(NOs),
+Pd(NOs),
KobanbT 2425 0,2 6/nn.* Mg(NOs), 1100 2500 6 15 30 60
+Pd(NOs),
Xpom*** 357,9 0,2 6/nn.* Mg(NOs), 1650 2550 2 5 10 20
Xpom 429,0 0,5 6/nn.* Mg(NO3), 1650 2550 20 50 100 200
Meab 324,8 0,5 6/nn.* Pd(NO3), 1100 2400 6 15 30 60
Mapraneu** | 279,5 0,2 6/nn.* Mg(NOs), 1400 2450 2 5 10 20
MapraHev 403,1 0,2 6/nn.* Mg(NOs), 1400 2450 50 125 250 500
Hukenb 2320 0,2 o/nn.* Mg(NOs3). 1350 2450 6 15 30 60
+ PA(NOs),
CsuHewn 283,3 0,5 cnn** NHsH2,PO4 800 2200 6 15 30 60
+Mg(NOs),
+Pd(NO3)2
XKeneso 386,0 0,2 6/nn.* Mg(NOs), 1370 2400 40 100 200 400
LinHk 307.,6 1,0 c nn.** Mg(NO3), 600 2000 50 125 250 500
Banagun 318,4 0,2 o/nn.* . 1500 270 50 125 250 500
* - 6e3 nnatdopmsl;
** - ¢ nnatdopmon JIbBOBa;
***. BbIOOp pexvma onpeaeneHus 3rieMeHTOB NPOM3BOAUTCS OrnepaTopoM B 3aBMCMMOCTM OT OXWOAEMOro YPOBHS UX MacCOBbIX

KOHLEHTpaLumi

€102-6..°01°2S Od
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14 NMpoBepka npPUeMnemMocTu pe3ynbTaTtoB

napannenbHbIX U3MepPeHU

14.1Pe3ynbtatoM WM3MEPEHMA MacCOBOW [JONM MeTanna SBfsieTcs

cpenHee apudMeTNIecKoe ABYX pe3ynbTaToB napannenbHbIX U3MepeHun X
MI/KF, €Cnn pacxoXOeHue Mexay HUMKM He npeBblwaeT npenena
NOBTOPSIEMOCTU I

14.2Mpegen NOBTOPAEMOCTU I NPU U3MEPEHUN antOMUHUSA, BaHagus,
Xenesa, kagmus, kobanbTa, mMapraHua, Meau, MbllbsKa, HUKeNs, CBUHUA,
XpoMa W UMHKaA B [JuanasoHe MacCOBbIX KOHUEHTpauun (tabnuua 2),
COOTBETCTBYIOLLUMX MacCOBbIM Jonam B npobax (tabnvua 1), He OOMmKeH
npeBbIWaTbh 3HAYEHNIN, yKa3aHHbIX B Tabnuue 7.

14.3 Ecnu pacxoxgeHne npeBblllaeT npeden  noBTOPSIEMOCTH,
BbIMNOSTHAIOT MOBTOPHOE wu3MepeHne pabounmx npod. [lNpu NOBTOPHOM
pacxoxaeHun pesynbTaThl aHanuM3a 6pakyoTcs, a B nabopaTtopun BbISCHAOT
NPUYNHBbI  NPEBbILWEHNA npedena MNOBTOPSEMOCTU, YCTPAHSAKT UX U
NOBTOPSIOT BbINOSIHEHNE U3MEPEHNN B COOTBETCTBMM C TpeboBaHUsIMU

HaCTOosILLLEN METOAMKN U3MEPEHUS.
15 BbluncneHue pe3ynbTaToB U3MEpPeHUn

15.1 Ecnu ucnonb3yemoe CpeacTBO M3MEPEHUW He npegycmaTtpuBaeT
aBTOMaTMYECKOro pacyeTa MaccoBoun JoNu MeTtanna B npobe no BenMymHam

HaBecku U o6beMa MUHepanu3oBaHHONM NPobbl, TO AN pacyeTa UCMONb3yoT

chopmyny

roe X - MaccoBasi gons metanna B npode, Mr/kr (MKr/r);
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C — cpedHee apudmeTMyeckoe [ABYX pes3ynbTaToB napannenbHbIX

N3MEPEHNN MACCOBOW KOHLIEHTpauMM MeTann B pacTBope paboyen npobbl,
MKI/AM>; C« - cpeaHee apudmeTnyeckoe ABYX pe3ynbTaToB naparnmnenbHbIX
N3MEPEHMN MACCOBOM KOHLIEHTpaUMN MeTanna B pacTtBope Xos10cTon npobsl,
MK/ am>;
P — kxoapdpuumeHT pasbasneHus npobbl. P=1, ecnu He npoBOAUSIOCH
AononHuTensLHoro pasbasneHna npobbl, KpoMe npeayCMOTPEHHOro nocre
MUHepanuaaumm;
V — 06bem pacTBopa, NOMNy4eHHbI Nocne MMHepanuaauum npobbl, am>;
m — HaBecka npobs.l, I

15.2 T[locnepoBaTenbHOCTbL MPOBeAEHUA aHanu3a W pesynbraThl
BbIYUCIIEHUA 3aHOCAT B XKypHarn, dopma KOToporo npeacraBrieHa B

npunoxeHun A.

Tabnuya’?
HanmeHo- [nana3soH Mpepen [Mpenen Bocnpo-
BaHue n3mepeHus NOBTOPSIEMOCTMU N3BOANMOCTU
MeTanna MaccoBOW A0 (ans gByx (3Ha4eHune
mMeTanna pe3ynbTaToB Aonyckaemoro
napannenbHbIX pacxoXx-aeHusa
onpeaeneHuin) Mexay OAByMS
pesynbTaTamu
N3MepPEHUN,
NOSfTyYEHHbLIMU B
pasHbIX
nabopaTtopusx)
X, Mr/kr r, Mr/kr R, mr/kr
AnOMUHUN OT1 10 000 po 0,30 X 0,42 X
80 000 Bkrtou.
MbILLbSIK Ot 1 po 30 BkntoOu. 0,28 X 0,39 X
Kagmuin O010,030301,5 0,28 X 0,39-X
BKJ1HOM.
KobanbT OT1 1 go 15 BKnItOM. 0,28 X 0,39 X
Xpom Ot 5 go 150 BkntoM. 0,28 X 0,39 X
Meab OT1 0,5 0o 50 0,25 X 0,36°X
BKJTHOY.
YKeneso OT1 2 000 go 50 000 0,25 X 0,36 X
BKJTHOY.
MapraHeL, OT1 30 pno 500 0,25'X 0,36°X
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HanmeHo- [nana3soH Mpepen [Mpenen Bocnpo-
BaHue N3MepeHns NOBTOPSIEMOCTU N3BOAMMOCTM
MeTanna MaccoBOW A0 (ans oByx (3Ha4eHune
MeTanna pes3ynbTaTtoB A0rnyckaemoro
napannenbHbIX pacxox-aeHus
onpeaeneHuin) Mexay OAByMS
pesynbTatamu
N3MepPEHUN,
NOSTyYEHHbLIMU B
pasHbIX
nabopaTtopusax)
X, Mmr/kr r, Mr/kr R, mr/kr
BKI1HOM.
Hukenb Ot 3 po 40 Bkntou. 0,28 X 0,39 X
CsuHel, Ot 4 po 80 BKkntOu. 0,30°X 0,42 X
BaHaguun Ot 5 go 200 BktoOM. 0,25 X 0,36°X
LInHk OT1 50 go 1000 0,28 X 0,39-X
BKJ1HOM.

16 OdopmneHue pe3ynbTaToB U3MEPEHUN

PesynbTat namepeHuin npeactaBnsaioT B BUAe

X+ A, (2)

raoe X — maccoBas gons onpegendemMoro metanna B npobe, mr/kr,

+ A - rpaHuLUbl XapakTePUCTUKN MOrPELLUHOCTN pe3ynbTaToB U3MEPEHUN
npun P=0,95 (tabnuua 2), mr/kr.

Ecnu maccoBasi gona meTanna Huke rpaHuubl AnanasoHa M3MEpPEHUH,
Npou3BOaAT criegyowyo 3annck: «MaccoBas oons meTtanna meHee (ykasaTtb

3Ha4YeHNe HKHEN rpaHuLbl AManasoHa) Mr/Kry.
17 KoHTponb KayecTBa pe3yfibTaTOB U3MEPEHUN

17.1 KoHTposnb KayecTBa pesynbTaTtoB W3MepeHun B nabopatopuu

npegycmaTpuBaeT MNPOBEPKY MPUEMIIEMOCTU pe3ynbTaToB NapanienbHbIX
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n3MepeHnn cornacHo pasgeny 14 n onepaTtvBHbIN KOHTPOSb npoueaypbl

N3MepeHus.

OnepaTuBHbIN KOHTPOSb NpoLenypbl U3MepeHna NpoBOAAT ANSA KaxOoun
aHanuTmnyeckon cepum npob. AHanuTudeckasa cepusa BKoYaeT B cebs He
6onee 20 paboumnx npob, xonoctyto Npody n obpasey ans koHTpons (OK). B
kadectBe OK ncnone3ytoT pedepeHc-obpasLbl C M3BBECTHOM MacCOBOW A0MEN
MeTarnna 1 aHanorm4Hon maTpuuen.

17.2 Tlpn BbINOSITHEHMN KOHTPOSMbHOM Mpoueaypbl NofyyatT pesynbraT
KOHTPONbHONO M3MEPEHUS aTTeCTOBaHHOW XapaKTepucTuku obpasua Aans
KOHTpons X N CpaBHUBAKOT €ro C aTTEeCTOBaHHbIM 3Ha4YeHneEM A.

17.2.1 Pesynbtar KoHTposnibHOM npoueaypbl K¢ paccumtbiBalOT MO

doopmyne

K= X - A, (3)

roe X - maccoBasi 4ons metanna B npobe, Mr/kr;
A — aTTectoBaHHoe 3HavyeHune OK, mr/kr

17.2.2 HopmaTtus KoHTponsa K paccunTbiBatoT no goopmyrne

K=A, (4)

17.2.3 TpoBoOAT cornocTaBfieHne pesyrbTtarta KOHTPOSbHOM npoueaypbl
HOpPMaTUBOM KOHTporns. Ecnun  pesynbTaTbl  KOHTPOSbLHOW  rnpouenypsbl

YAOBIETBOPSIET YCIOBUIO

K < K, (5)

npoueaypy aHanvsa NpusHatoT Y40BNETBOPUTENBHOW.
Mpy HeBbINonHeHUn ycnoBus (5) KOHTPOMbHYK npoueaypy NOBTOPSIOT.

Mpy NOBTOPHOM HEBbLIMNOMHEHUN YycnoBusi (5) BbISCHAKT  NPUYKHLI,
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npueogdwne K HeyaoBJ1IETBOPUTESIbHbIM pedyrbTaTtam, U NMPpUHAMalKT Mepbl

MO UX YCTPAHEHMUIO.
17.2.4 PesynbTaTbl KOHTPOSNS MNOrpeWHoOCT C ucnosnb3oBaHnem OK
3aHoCcAT B Tabnuuy xypHana, dfpopMa KOTOporo npuseneHa B npunoxexHumn b.
17.3 KoHTpOnb CTabunbHOCTM pe3ynbTaToB U3MEPEHUN MPU peanusauum
MeToaukm ocyulectensoT B cootBeTcTBumn ¢ FOCT P NCO 5725-(1-6) n
PMI" 76. MNepnognyHOCTb KOHTPOMS U KOHTPOSb CTabWNbHOCTU pe3ynbTaToB

N3MepeHnin ycTaHaBnmBatoT B PykoBoacTBe No kayecTBy nabopaTtopun.
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MpunoxeHue A
(pekomeHayemoe)
dopma paboyero xypHana perucrpauum pesyrnibTaToB U3MepeHUn
MacCcOBOW 0NN MeTansnos

[MpoekT: ...
MaTpuua: JOHHbIE OTIIOXEHUS
[laTta npoBegeHns aHanusa...

Mpoba MaccoBas gonsa metanna, Mr/kr (MKr/r)

Has3BaHue meTanna HasBaHue meTtanna Has3BaHue
MeTanna...

C1 C2 C3 Ccp. C1 C2 C3 Ccp. C1 C2 C3 Ccp.

Xon. npoba

O6pa3zey ans
KOHTPOIS

Pa6. npoba
No...

Pab. npoba
No...

23




PO 52.10.775-2013

[MpoekT: ...

MpunoxeHune b
(pekomeHayemoe)
dopma paboyero XXypHana peructpauuv pe3yribTaToB KOHTPOnS

NOrpeLHOCTUN C UCnosib3oBaHUEM oOpa3LoB ANst KOHTPONA

MaTpuua: 4OHHbIE OTNIOXEHUS
[laTta npoBegeHna aHanusa: ...

HanmeHo-
BaHWe
obpasua
ans
KOHTPOIS

Onpepge-
naembin
MeTann

ATTecTtoBaH-
Hoe
3Ha4yeHune
MeTanna B
OK, mr/kr

PesynbTar
bl
n3mepeHus

Mr/Kr

PesynbTar
KOHTPOMbHO
n
npoueaypobl
Ky, Mr,kr

Hopmatue
KOHTPOIS
K, mr/kr
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KntoyeBble croBa: OOHHbLIE OTIIOXKEHUA, MaccoBas 40N, MeTans, MeToauka

N3MepeHnin, aToMHo-abcopbLMOHHAs CNEKTPOMETPUS
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JlucT perncrpaumm MaMmeHeHUn

Homep
name-
HeHus

Homep cTpaHuubl

N3MEHEH-
HOW

3aMeHeH-
HOM

HOBOM

aHHynu-
pOBaHHOM

Homep
AOKyMeHTa
(OPH)

MNopgnuchk

JaTta

BHECe-
HUA
N3mMeHe-
HUA

BBee-
HUA
n3meHe-
HUA
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MWHWUCTEPCTBO MNPUPOOHBLIX PECYPCOB U 3KOJNTOr'MUA POCCUNCKOWU ®ELEPALIUN
degepansHas cnyxba no ruapoMeTeoponorMu ¥ MOHUTOPUHTY OKPYXalolen cpegbl
(Pocrupgpomer)

depepanbHoe rocyapcTBeHHoE BloakeTHOR yupexaeHune «HayuHo-nponssoacTeeHHoe o6bennHenmne « TAUDYH»
(PrBY «HMO «TandyH»)

Poccus, 249038, r. O6HuHck Kanyxckon obn., yn. Nodeawl, 4
TenedioH.: (48439)71540, dhakc: (48439)40910, e-mail: post@rpatyphoon.ru

CBUOETEJIbCTBO

00 aTTectauMmM MeToAUKMU (MeTona) uaMepeHun

Ne 18.08.775/01.00305-2011/2013

MaccoBasi _pgonsi MeTajyioB B AOHHbLIX oTNoxeHusix. Metoauka uamepeHui
MEeTOAO0OM aTOMHO-abCOoOpOLUOHHOU CIIEKTPOMETPUM,

paspaboTaHHas

thegepanbHbLIM _ rocygapCcTBeHHLIM  OHOMKETHLIM yypexageHuem
«"ocynapcTBeHHbIW okeaHorpaduyeckum WHCTUTYT umMmeHu H.H.3y6oBay
(PIrBY «'OUH»), KponoTkuHckuu nep., 6, r. Mocksa, 119034,
npefgHasHavyeHHad Anga uUene MOHUTOPUHra 3arpA3HeHus OoKpyKaloLlen
Cpeabl U pernameHTUpoBaHHas B

P 52.10.775-2013 «MaccoBasi nons MeTanioB B [JIOHHbLIX OTNOXEHUSIX.
MeToguka uamepeHur MeTofoM aTOMHO-abCOpPOUMOHHOW CMNEeKTPoOMeT-
pun» (28 c.). s
atTectoBaHa B cooTBeTcTBUMU ¢ [OCT P 8.563-2009 «Metoaukn (Metoabl)
N3MepeHnny»

ATTectaumsa  oOcCylLlecTBneHa no  pesynbrataMm  METPOMorndeckomn
3KCMEPTU3bI MaTepmarnos aKCNepMMeHTarbHbIX MCCnefoBaHnin no paspaboTke
METOLUKN U3MEPEHWNIA.

B pesynbTate artTectauuum YyCTaAHOBMEHO, 4YTO METOoAMKa UW3MepeHuit
COOTBETCTBYET NpeabABNAeMbIM K HEN TpeboBaHUsM U obnagaeT OCHOBHbIMU
METPONOrn4yeCcKUMIn XapakrepucTtukamu, npuseaeHHbIMU B NPUITOXKEHUN.

Hata ebigaun: 09.07.2013

Bpuno reHepanbHOro AMpexTH B.C. Kochblix
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MpunoxeHne

K cBUAEeTEnbCTBY 06 aTTEcTalUu
METOANKU (METoRa) NSMEapeHui

Ne 18.08.775/01.00305-2011/2013

MeTponoruyeckue xapakre PUCTHKN

Pesynbratbl atTectayun PO 52.10.775-2013 «MaccoBas Aona MeTannoB B
AOHHBIX oTnoXeHuAX. MeToauka UusmepeHUit METOLOM AaTOMHO-a0COPOLUOHHON
CMeKTPOMETPUUY,

COOTBETCTBYIOWME NPEeAbABNASMBIM  MeTPONCOrHYECKUM
Tabnuuax 1 v 2 (npu NpuHATON BepoATHOCTM P= 0,95).

TpeﬁDBaHVIFIM, NpUBENEHbI B

Tat6nwuya1- AvanasoH u3MepeHuit, 3Ha4YeHUA nokasaTtenel KayecTea (KONVYecTBeHHan
OLIEHKA) METOAUKA U3MEepEeHU — NOBTOPSIEMOCTA, BOCNPOU3BOAUMOCTH, TOYHOCTH

HauMeHoBa- JvanasoH Mokasarenk MNokasaTens Moxazatent
Hve H3MEDEHNIA, NOBTOPREMOCTY BOCMPOMIBOAMMOCTH” TCMHOCTH
KOMMOHEHTA M (cpepHee (cpepHee (rpaHuUbl, B KOTGPLIX
KBapparuveckoe KBaApaTMECKDS NOrPeLHOCTh
OTKNOHEHVe OTKNOHEHVe PE3ynLTATCB M3MEPEHN,
pesynbTaToe BCBX PE3yNLTaToB NONY4EHHbIX
eVHHYHOro HU3MEDEHMA, No METOANKE,
ONpeaeneHun, AONY4EHHBIX MO HaxQAMTCA
NOMY4EHHbIX NQ METOAMKE C NPKHATOM
METOMKE B YCNOBUAX B YCIOBUAX BEPOATHOCTLHD
TIORTORAEMOCTH) BOCMPON3BOAMMOCTH) P=0,85)
Oy, MITRT Gr, MrKkr + A mrfxr
ATOMUHWEA Ot 10 000 ao 80 000 0,11-X 0,15-X 0,29-X
BKILIOY. :
Meswrsak Q7 1 ao 30 exknioy, 0,10-X 0,14-X 0,28-X
Kapmuii 010038015 0,10-X 0,14-X 028X °
BKIHOM.
Kobanet Ot 1 go 15 sy, 0,10-X 0,14X% 0,28-X
Xpom Ot 5 po 150 koM. 0,10-X 0,14-X 0,28-X
Meab 010,58 ao 50 exnigy. 0,09-X 013X 0.26-X
Heneso Ot 2000 po 50 000 0,09-X 0,13-X 0,26-X
BKITIOM.
Mapraxey 01 30 a0 500 erAMOY 0,09-X 0,13-X 0,25-X
Hukens Ot 3 no 40 erntov. 0,10-X 0,14-X 0,28-X
CauHel Ot 4 no 80srmo. 0,11-X 0,15-X 0.30-X
BaHaguii Ot & no 200 Bxniou. 0,08-X 0,13-X 0,26-X
LuHi Ot 50 oo 1000 0,10-X 0,14-X 0,28-X
BKIHOM.
* Mokasatens  BOCNPOMSBOAMMOCTY NOMYYEH M0 PEAYNLTATAM  SKCHEPUMEHTAMEHBIX UCCREACBAHMA B  naTW
nabopatopusix
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Tabnuua2-3Ha4eHnsa npeaenos NOBTOPSEMOCTA U BOCNPOM3BOAVMOCTM NPWU NPUHATOMR
BeposTHocTu P=0,95

HaumeHoBaHwe NuanascH [pegen NoBTOPAEMOCTH [Mpeznen BOCNPOM3BOAMMOCTH
KOMMOHEHTA M3MEpEeHU, Ins ABYX pesynsTaTos [Jns IBYX Pe3ynbTaToB
Mr/Kr napanmnenbHeIX ONpeAeneHui M3MEpEHUiA
nMokr - R, mr/kr
AnOMUHWIA Ot 10 000 go 80 000 sKnoy. 0,30-X 042X
MbILbsK Ot 1 po 30 sknou, 0,28-X 0,39-X
Kagmuit | O7 0,03 go 1,5 Bkmioy. 0,28-X 0,39-X
Kobanet Ot 1 go 15 BKknioy. 0,28-X 0,39-X
Xpom Ot 5 go 150 BKItOY. 0,28-X 0,39-X
Menb Q10,5 po 50 skmioy. 0,25-X 0,36-X
Weneso Ot 2000 no 50 000 sknioy. 0,25-X 0,36-X
MapraHeL, Ot 30 go 500 sxnioy 0,25'X 0,36-X
Hukenb O 3 go 40 sxrioy, 0,28-X 0,39-X
CauHew | Ot 4 f10 80 KO, 0,30-X B 042-X
BaHaguid Ot 5 po 200 Brnroy, 0,25'X 0,36°X
LIuHK Ot 50 no 1000 BkmtoY. 0,28-X 0,39-X

Mpw peanusauvn MeToAVKN 3MeEpPEHMii B nabopaTopuu obecneynsaroT.

— onepaTuBHbLIA KOHTPOMb UCNOTHUTENEM npoLeaypbl BbINOMHEHUS 3MEPeHUIn (Ha ocHoBeE
OLEHKN MOBTOPSEMOCTM U MNOrPeLUHoCTU Npu peanusauvyM OTOAENsHO B3SATON KOHTPOSbHOM
npoueaypsl);

— KOHTPOmNb CTabunbHOCTU pe3ynbTaToOB M3MEPEeHUil (Ha OCHOBE KOHTPONs cTabunbHOCTU
CpedHero  KsagpaTu4yeckoro  OTKINOHEHWA  MOBTOPSEMOCTH, BHyTpunabopaTopHon
NPeLM3NOHHOCTY, MOrPELLHOCTN).

ANropuTM onepaTUBHOrO KOHTPOMS UCMOMHUTENEM npoueypbl BbINOMHEHUS WU3MEpPEHUIA
npusefeH B AOKYMEHTE Ha MeToauky uamepenuin P 52.10.775-2013.

MNepruoanyHOCTL OMNEPaATUBHOTO KOHTPOMNA U Mpouefypbl KOHTpons crabunbHOCTU
pe3ynbTaToB BbLINOMHEHMA W3MEPEeHUN pernameHTUpyloT B PyKkoBoAcCTBE MO KayecTBy

natopartopuu.

HavansHuk LLMTP A.@. KoBaneB
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