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PYKOBOOAWMNA OOKYMEHT

MACCOBASA OONA PTYTU B NMPOBAX MNMOYB,
FPYHTOB, AOHHbIX OTNOXEHUN
N BUOJTIOT'MYECKOIO MATEPUATA

MeTtoanka namepeHuin
METOAOM aTOMHO-abCOpPOLNOHHOM CNEKTPOCKOMNNN
«XonogHoro napa»

OaTta BBegeHus — 2017-09-01

1 O6nacTtb npumeHeHUs

1.1 Hactosawmin pykoBOASALLMN OOKYMEHT YCTaHaBNMBaET METOLMKY
n3MepeHns (ganee — MeToAMKa) MacCOBOM [JONMM  PTyTM  (BanmoBOro
copepxaHus) B npobax noYB, rpyHTOB, AOHHbLIX OTIOXEHUIA 1 BMONOrMYecKoro
MaTepuana (ganee — npoObl) MeToAOM  aTOMHO-abCcopOLMOHHON
CMEKTPOCKOMUM «XOSI0QHOro napa» B Anana3oHe muamepeHun ot 0,005 go
5,0 mr/kr.

MpumeyaHne — BepxHuii npegen M3MepeHUst MacCcoBOW JOMM PTYTU MOXET 6biTb
yBenuyeH nytem pasGasreHyst MMHEPanu3oBaHHOM NPOGbI.

1.2 Hactoawmin pykoBoOAWMNA OOKYMEHT MpefHasHadyeH [Aans
MCnonb30oBaHUsi B NabopaTopusix, BbIMOIMHSAOWMX M3MEPeHMs B obnacTu
MOHUTOPWHIA 3arpsi3HEHNS OKpY>KatoLLen cpeabl.

2 HopmaTuBHbIe CCbISIKK

B HacTosWeM pyKoBOASLWEM OOKYMEHTE MCNOMb30BaHbl CCbIMKU Ha
crnegytoLme HopMaTUBHbIE JOKYMEHTHI:

MOCT 12.1.004-91 Cwuctema crtaHgaptoB 6e3onacHocTv Tpyada.
MoxapHas 6e3onacHocTb. ObLme TpeboBaHUs
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MOCT 12.1.007-76 Cwuctema cTtanHgapToB 6e3onacHocTv Tpyaa.
BpeaHble BellecTBa. Knaccudukaums n obume tpeboBaHmsi 6e3onacHoOCTH

MOCT 12.4.009-83 Cwuctema crtanHgapToB 6e3onacHocTv Tpyaa.
MoxxapHasa TexHunka Ans 3awuTbl 06bekToB. OCHOBHbIE BMAbl. PasmelyeHre
n obcnyxusaHme

MOCT 12.4.021-75 Cuctema craHgaptoB GesonacHoOcTM TpyAda.
Cucrtembl BeHTUNSAUNOHHbIE. ObLme TpeboBaHUA

MOCT 17.1.5.01-80 OxpaHa npupogbl. [ungpocgepa. O6wWwme
TpeboBaHus K OTOOpPY NpO6 AOHHBLIX OTMOXEHWWA BOAHbLIX OOBLEKTOB AN
aHanmsa Ha 3arpsi3HeHHOCTb

MOCT 17.4.1.02-83 OxpaHa npupogbl. [lousbl. Knaccudukaums
XUMWYECKMX BELLECTB AN KOHTPOMNS 3arpsa3HeHuns

MOCT 17.4.3.01-83 OxpaHa npupoabl. MNousbl. ObLme TpeboBaHUA K
oT6opy nNpob

MOCT 17.4.3.03—-85 OxpaHa npupogpl. [ousbl. ObLme TpeboBaHus K
MeToaam ornpeferneHnst 3arpsa3HsoLLMX BELWEeCTB

MOCT 17.4.3.04—85 OxpaHa npupoabl. MNousbl. ObLme TpeboBaHUA K
KOHTPOIIO N OXpaHe OT 3arpsi3HeHus

MOCT 17.4.4.02-84 OxpaHa npupogbl. [louBbl. MeToabl
oTbopa ¥ MOAroTOBKM NpPOO ANA XUMMYECKOro, OaKTepuoriormyeckoro,
renbMUHTONOrMYECKOro aHanmaa

MOCT 7269-79 Msico. MeToapbl oTOopa 06pa3uoB 1 OpraHoNenTUyYeckne
MeToabl ONpeneneHns CBEXeCTn

FOCT 27262-87 Kopma pactutenbHoro npoucxoxaeHus. Metoabl
oTbopa npob

MOCT 29269-91 NMouBbl. O6LWMe TpebOBaHMSA K NPOBEAEHMIO aHANM30B

MOCT 31339-2006 Pbiba, HepblbHble 06bEKTbI 1 NPOAYKUMS N3 HUX.
MpaBuna npuemkn 1 Metoabl oT6opa Npod

MOCT P 8.563-2009 T[locypnapctBeHHas cuctema obecneyeHns
eQuHCTBa naMepeHuin. Metoguku (MeToabl) U3mepeHnin

MOCT P 12.1.019-2009 Cucrtema craHgapToB 6e30onacHOCTU Tpyaa.
OnekTpobesonacHocTb. ObLme TpeboBaHNsI ¥ HOMEHKNATypa BUAOB 3aLUUThI

2
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MCT P WNCO 5725-(1-6)-2002 ToyHOCTb (MpaBUIIbHOCTL U
NPELM3NOHHOCTb) METOAOB U Pe3ynbLTaToB M3MEPEHUN

PMIT 61-2010 lNocypapcTtBeHHasa cucTema obecneyeHus equHCTBa
namepeHun. [lokaszaTenn TOYHOCTW, MPaBWUMBLHOCTW,  MPELM3NOHHOCTYU
METOANK KONMYECTBEHHOIO XMMNYECKOro aHanmsa. Metoabl oueHku

PMIT 76-2014 locypoapcTBeHHasi cuctema obecneyeHnss eguHcTBa
n3mepeHnin. BHyTpeHHUI KOHTPOrb KavyecTBa pe3yrnsTaToB KONMYECTBEHHOIO
XMMWYECKOro aHanmaa

MH 2.1.7.2041-06 TlpegenbHo ponycTumble KoHueHTpauuun (M0OK)
XUMWYECKMX BELLECTB B NMOYBE

CaHllvH 2.3.2.1078-01 CaHuTapHo-anuaemMunonornyeckue npasuna
U Hopmatuebl. [UrmeHundeckme TpeboBaHMA Ge30NMacHOCTM U MULLEBOW
LIeHHOCTW NULLEBbIX MPOOYKTOB

MpumevyaHuns

1 CcbinNkn Ha ocTanbHble HOPMaTVBHblE W TeXHMYeckue AOKYMEHTbl MpUBEAEHbl B
pasgene 5.

2 Tlpy nonb3oBaHWM HACTOSLUMM PYKOBOASLUMM [JOKYMEHTOM  LienecoobpasHo
npoBepsiTb AENCTBME CCbINOYHbIX HOPMATVBHbIX [OKYMEHTOB!

- HaUMOHanbHbIX CTaHAAPTOB - B MH(OPMALIMOHHON cucTeMe ObLLEero nonb3oBaHus Ha
odmumanbHOM canTe HauuoHanbHoro opraHa Poccunckon ®egepauum no craHgapTusaumm
B CeTu VIHTEpHeT unyM No exerogHo usgaBaemMoMmy WHGOPMALMOHHOMY —yKasaTernto
«HaunoHanbHble cTaHgapTbl», KOTOPbIA ONy6NMKOBaH MO COCTOSHWIO Ha 1 AHBapsi TEeKyLLero
roga, U Mo COOTBETCTBYIOLMM E€XEeMEeCAYHO M3haBaeMbiM MHGOPMALMOHHBIM yKasaTensm,
onybnnKoBaHHbLIM B TEKYLLEM FOAY;

- HOpPMaTMBHbIX AoKymeHToB Pocrugpometa no PO 52.18.5 u gononHeHun K Hemy -
€XXEerogHo n3gaBaemMblM MHPOPMALMOHHBIM yka3aTensiM HOpMaTUBHbLIX AOKYMEHTOB.

Ecnu cCbiNoYHbIn HOPMaTMBHBIA JOKYMEHT 3aMEHEH (M3MEHEH), TO NPV NONb30BaHMK
HacToALWMM  pYKOBOAALMM  [OKYMEHTOM  CcriedyeT pyKOBOACTBOBATbCH  3aMEHEHHbIM
(M3MEHEHHbIM) HOPMAaTUBHBbIM AOKYMEHTOM. ECnnM CCbINOYHbIA HOPMAaTUBHBIA  [OKYMEHT
OTMeHeH 6e3 3aMeHbl, TO MOMOXeHNe, B KOTOPOM [laHa CCbiflka Ha Hero, NPUMEHSIETCS B YacTu,
He 3aTparnBaioLLeit 3Ty CCbIMKy.
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3 TepmuHbI ¥ onpegeneHus

B HacToslem pykoBoAslLeM [OKYMEHTe MpUMEHEHbI creayoLline
TEPMMHbI C COOTBETCTBYOLLIMMIW ONpeaeneHnsMun:

3.1 nouBa: [1OBEPXHOCTHbIN CMOW CyLUWN, BO3HWUKLIWA B pe3ynbrarte
N3MEHEHNS ToOPHbIX MOPOA NOA BO3AENCTBMEM XMBbIX U MEPTBbIX OPraHM3MOB
(pacTuTenbHbIX, XMBOTHBIX M MUKPOOPraHUM3MOB), COMHEYHOro Tenna wu
aTMOCEepPHbIX 0CagKOoB.

3.2 rpyHT: [OpHble nopodbl, NOYBbI, TEXHOrEeHHble 0bpa3oBaHus,
npeacTaensawowme cobo  MHOTOKOMMOHEHTHYHD U MHOroobpasHyto
reoriorMyeckylo  CuUCcTemMy U sBRASOWMECS OObEKTOM  UHXEHEepHO-
XO3ANCTBEHHOW OEATENbHOCTU YeroBekKa.

3.3 BOHHble oTnoxeHus: [1oHHblE HaHOCbI U TBepAble YacTuubl,
oOpas3oBaBLUMECS] U OCEBLUME Ha AOHO B pes3ynbraTe BHYTPUBOOOEMHbIX
npoLieccoB, B KOTOPbIX Y4aCTBYKOT BeLLleCTBa, Kak €eCTeCTBEHHOro
NPOUNCXOXAEHWUS, TaK U @HTPOMOrEHHbIE.

3.4 buonoruyeckun matepman: Jliobas TkaHb UMY XXUAKOCTb XUBOTO
opraHuama (MbiLLbl, BOJTOChI, KOXa, KOCTU, BMONOrMYecKme XXUAKOCTH, TKaHW
pacteHusa n T.4.).

3.5 npomMexyTouHbIA rpagyMpoOBOYHbIM pacTBop: PactBop ¢
N3BECTHOM MacCOBOW KOHLEHTpaLuMen pTyTu, KOTOpbIA UCNONb3yeTcs Ans
NPUroTOBIEHNSA pabounx rpagyMpPOBOYHbBIX PAaCTBOPOB.

3.6 pabouuin rpagyMpoBOYHbLIA pacTBOp: PacTBOp C M3BECTHOW
MacCOBOW KOHLIEHTPaLMEN PTYTU, KOTOPbIA MCNOSb3yeTCsA A5 YCTaHOBNEHNUSA
rpagyvpoOBOYHON XapaKTePUCTUKN.

3.7 npoba: YacTtb noOYBbl, TPYHTA, [AOHHbLIX OTIOXKEHUA WK
Guonornyeckoro matepuana, otobpaHHas Ans aHanmsa u oTpaxkatoLlasi nx
XUMUYECKNIA COCTaB.

3.8 xonocTas npoba: Mpoba, npoxoasiias Bce cTagumn aHanmaa, 4To
1 peanbHas npoba, HO He cogeprkallasi onpeaensieMbii KOMMOHEHT.
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3.9 eguHuyHoe onpegeneHne: OpHOKpaTHOe MNpPOBEAEHNE BCEWN
nocrnenoBaTenibHOCTY onepaunin, NpeaycMOTPEHHON METOANKON aHanm3a
BeLLleCcTBa UNu Matepmana oobekTa aHanMTUYeckoro KOHTPOns.

[FTOCT P 52361-2005, ctaTtbs 23]

3.10napannenbHble onpeaeneHuns: Cepus eQUHNYHbIX ONPEAENEHUN,
BbINOMHEHHbIX B YCOBUSX MOBTOPSAEMOCTH.
[FTOCT P 52361-2005, ctatba 24]

3.11 pe3ynbrat u3amepeHuin: 3Ha4eHne XxapakTEPUCTUKM, NONyHYEHHOE
BbIMONMHEHNEM pErnamMeHTUPOBAHHOIO METOAa U3MEPEHUN.

4 TpeboBaHMA K NOKa3aTensaM TOYHOCTU U3MEepPEeHUNn

4.1 MeTtponornyeckune TpeboBaHWs MpPU BbINONHEHUN WU3MEPEHUN
MacCcoBOW Aonu pTyTu B Npobax yctaHoBneHbl B TOCT P 8.563,
MOCT 17.4.3.03, TOCT 17.4.1.02, FTOCT 17.4.3.04, TOCT 29269.

4.2 MpepenbHo gonyctuMmblie koHueHTpauun (MOK) n gonyctumble
ypoBHu (1Y) pTyTn B npobax npveeaeHsl B Tabnuue 1.

Tabnuua 1
HanmeHoBaHue
HammeHoBaHue Benuuuna Y
uccnegyemoro Benuyuna MAK
onpegensieMoro no CanlnH
KOMMOHEHTa no MH 2.1.7.2041, mr/kr
KOMMOHEHTa . 2.3.2.1078, mr/kr
MPUPOAHON Cpeabl
oysa 2,1 -
Msico - 0,03
PbiGa npecHoBoaHas He
0,30
PryTb XULLHaS!
Pbiba npecHoBoaHas
PecriosoA 0,60
XWLLHas
Priba mopckas - 0,50
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4.3 MNokasaTenu TOYHOCTM N ee COCTaBnNALWME YCTaHOBEHbI
B cooTBeTcTBMKN ¢ TOCT P NCO 5725-1-TOCT P NCO 5725-6 n PMI 61.

4.4 [nanasoHsbl

N3MepeHui,

3Ha4yeHMs1 MokasaTernen Kadyecrtsa

(konnyecTBEHHas OLeHKa) METOAMKM — MOBTOPSIEMOCTH, BOCTIPOU3BOAMMOCTH
M TOYHOCTU NpuBedeHb! B Tabnuue 2.

3HayeHnss npenenoB  MOBTOPSIEMOCTM U BOCMPOM3BOAUMOCTU
npueedeHsbl B Tabnuue 3.
Tabnuua 2
[Nokasatenb
[Nokasatenb
TOYHOCTU
MOBTOPSIEMOCTH [Nokasaternb
. (rpaHuLpl,
(cpenHee BOCMPON3BOAVNMOCTM
B KOTOpbIX
KBapaTMyeckoe (cpenHee
MOrpeLLHOCTb
OTKIMOHEHME KBapaTMyeckoe
pesynsTaToB
HaumenoBaHne | [nanasoH pesyrsTaToB OTKITOHEHMe BCex §
. 13MEPEHUIA,
onpeaensiemoro | U3mepeHui €0VHIYHOTO pesyrsTaToB
y MOMyYeHHbIX
KOMMOHeHTa X, mr/kr onpeqeneHus, M3MEPEHNIA,
1o METOAMKE,
MOmMyYeHHbIX MONYYEHHbIX MO
HaxoauTcst
1o MeToauke METOAVKE B YCTOBMSIX .
C NpUHSITON
B YCIOBMSIX BOCMPOM3BOAVMOCTH)
BEPOSITHOCTbIO
MOBTOPSIEMOCTH) Oy, Mr/kr
P=0,95)
g, MIr/Kr
*A_Mr/kr
0Ot 0,005
1o 0,030 0,16-X 0,29-X 0,61-X
BKIHOY.
PtyTb
Cs. 0,03
[0 5,00 0,11-X 0,21-X 0,40-X
BKITHOY.

*MokasaTtenb BOCNPOM3BOANMOCTM NONyYEH No pedynbtatamM “ccnegoBaHuiA B NATH naﬁopaTopMﬂx
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Tabnuua 3
Mpenen Mpenen
HaumeHoBaHwe [lnanasoH NOBTOPSIEMOCTY BOCMPON3BOANMOCTH
Onpeaensemoro “3MepeHui ANs ABYX pe3ynbTaToB ANs ABYX pesynbTaToB
KOMMOHEHTa X, mr/kr napannesnbHbIX Onpeaenexuii “3MepeHuin
I, Mr/Kr R, mr/kr
010,005 no
0,44-X 0,80-X
0,030 BkntOY.
PtyTb
Cs. 0,03 gpo
0,31-X 0,58-X
5,00 Bknrou.

5 Tpeb6oBaHMs K cpeacTBaM W3MepeHUW, BCroMoraresibHoOMy
o6opynoBaHuIo, MaTepuanam, peakTusam

5.1 MNpwn BbINONHEHUN N3MEPEHUI MPUMEHSIOT CcriegyoLine cpeacTaa
N3MepEHUI, BcrioMoraTernisHoe 06opyaoBaHme, matepuansi:

- MfaMeHHbIn aTOMHO-abCOPOUMOHHBIA CMEKTPOMETP (panee -
cnekTpometp), Trna Varian AA 140;

- pTyTb-rnapuaHas npuctaska VGA 77,

- crekTparnbHas lamna ¢ nosibiM KaTo4oM AN ONpeaeneHns pTyTu;

- aproH razoobpasHbii 1 xugkun no FOCT 10157-79;

- Becbl nabopatopHble cpegHero (lll) knacca TouHOCTM, C
MakcumMmanbHon Harpy3skor 200 r no FOCT P 53228-2008;

- wkad cywuneHbin LWLC-3 ¢ gnanazoHomM paboyen TemnepaTypbl OT
50 °C po 200 °C;

- TOCydapCTBEHHLIN CTaHAApTHbIM obpasel, cocTtaBa pacTBopa
WOHOB PTYTU C MaccoBOW KoHUeHTpauuen moHos ptytu (I1) 1,0 r/am® no
CO 7879-2001;

- TOCYOapCTBEHHbI CTaHAapTHbIM obpaseL cocTaBa 4YepHO3eMa
TunuydHoro MCO 2507-83, NCO 2508-83, NCO 2509-83;
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- TORT-2 Lobster Hepatopancreas Reference Material for Trace
Metals, National Research Council Canada (cepTuduumpoBaHHbI obpasel,
Buonornyeckoro matepuana);

- MESS-3 Marine Sediment Reference Materials for Trace Metals,
National Research Council Canada (cepTudunumnpoBaHHbIi obpaseL, JOHHbIX
OTNOXEHUN);

- XOnoaunbHUK 6bITOBOM, 06ecneynBatoLLnn TemnepaTypHble PEXUMBbI
oT muHyc 18 °C go 10 °C;

- akBaguctmunnaTtop 03-4-2 no TY-16-10721-79;

- annapart gns nonyvyeHus GugnctunnmpoBaHHor Boabl Tuna b - 2;

- nnuta HarpeaTenbHaa ES-HF3040;

- OfHOKaHamnbHble MUMNETKN MEPEMEHHOr0 OObeMa BMECTUMOCTbIO
ot 0,2 po 1,0 cm?, c MOrpeLlHOCTL0 403MpoBaHKst He Gonee 2 % upMbl
Eppendorf — 2 wT;

- MOMUMNPONWUIIEHOBLIE HAKOHEYHMKM K nunetkam Eppendorf,
BMecTumocTbto oT 0,2 o 1,0 cvs;

- OHOKaHasbHble MUNETKN NEPEMEHHOIO 0ObeMa BMECTMMOCTLIO OT
1,0 o 5,0 cm®, ¢ norpeluHoCTbI0 J03MpoBaHus He Gonee 0,6 % cupMbl
LAB MATE+ - 1 wr;

- MONWMPOMNWIEHOBbIE HaKOHeYHuKM K nunetkam LAB MATE+,
BMecTumocTbto oT 1,0 oo 5,0 cv3;

- KONObl MEPHbIE MCMOSTHEHUS 2, 2-T0 KIlacca TOYHOCTM BMECTUMOCTLHO:
25 cm® — 50 wT., 50 cm® — 10 w., 100 cm® — 5 wr., 500 cm® — 2 wT., 1000 cm?®
—2 wTt.no FOCT 1770-74;

- kon6bl TMNa KH, UCMOMHEHUS 2, U3 TEPMUYECKOTO Y XMMUYECKM
CTOWKOro cTekna, HoOMWHanbHOW BMecTuMocTbio 50 cm® - 50 wT. no
FOCT 25336-82;

- dnakoHbl M 0aHKM UUIMHOPUYECKME MONM3TUIEHOBbIE C
HaBUHYMBAIOLLMMUCS KpbILWKAMW AN XpaHeHWss npobd M peakTUBOB
BMecTMMOCTbHO: 25 cm® — 50 wT., 50 cm3— 10 wr., 100 cm® — 10 wr., 200 cm® —
3 wr., 500 cm®*— 2 wT., 1000 cm®*— 2 wiT. no TY 6-19-45-74;
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- ctynka Ne 5 ¢ HaubonblmMm HapyxHbiM AvameTrpoMm 140 MM no
FOCT 9147-80;

- nectuk Ne 3 BbicoTor 170 mm no MOCT 9147-80;

- cuTa no4yBeHHble ¢ ceTkor 1 mm no FOCT 6613-86;

- BOPOHKK TMna B, guametpom 56 mm, BbicoTon 80 MM 13 XMUYECKU
ctorkoro ctekna — 50 wrt. no NMOCT 25336-82;

- BOPOHKM Tnna B, gnametpom 36 MM, BbicOTON 50 MM 13 XMUYECKU
crorkoro ctekna — 50 wrt. no NMOCT 25336-82;

- UMNMHAPbLI MepHble ncrnonHeHus 1, BMecTumocTbio 500 cm® — 2 wWiT.
no NOCT 1770-74;

- GOKCbI antoMMHMEBBLIE C Kpbiwkon — 20 WwT.;

- unbTpbl 00e330M€eHHbIE «Denas neHTa» anameTpom 9 cm no
TY 2642-001-42624157-98.

MpumedyaHue— [lonyckaeTcs UCnonb3oBaHne APYrnx TUMOB CPEACTB M3MEPEHUI,
BCMOMOraTenibHoro 060opyAoBaHWA M MaTepuanoB C XxapakTepuctukamu, obecneuvBaroLLMMm
MOrpeLLHOCTb M3MEPEHNS, yKa3aHHYI0 B pasaerne 4 v ¢ KBanudukaumen He Hke yka3aHHoW B 5.1.

5.2 Mpw BbINONHEHMN U3MEPEHMI MPUMEHSIIOT CrieytoLLme peaKkTmBbI:
- kncnota asotHas no NOCT 11125-84, oc. 4;

- kucnota xnopHast no MPTY 6-09-6604—70, x. 4.;

- kucnota congaHasa no NOCT 14261-77, oc. 4.;

- kncnota cepHas no NOCT 1426278, oc. 4.;

- HaTpus rmgpokeng no NMOCT 4328-77, x. u.;

- OMOBO AByXJlopucTOe ABYxXBoAHoe no TY 2623-032-00205067-2003, u.;
- kanun gpyxpomoBokuchbii no NOCT 4220-75, x. 4.;

- HaTpUI cepHoBaTUCTOKMCTLIN 5-BoaHbIv Nno FTOCT 27068-86, u. a. a.;
- kKanun mapraHuoBokucnbii no MOCT 20490-75, x. u.;

- coga KanbuuHupoBaHHasa TexHudeckas no FOCT 5100-85;

- Boga guctunnupoBaHHasa no NOCT 6709-72;

- Boga Ans nabopaTopHOro aHanu3a 2-oMn CTEMEeHUW YUCTOThbl NO

FOCT P 52501-2005 (ganee — Boga onsa nabopaTopHOro aHanmaa).
MpwunmeyaHune—[onyckaeTcs UCNONb30BaHUE APYrMX PEaKTUBOB, B T. Y. UMMOPTHbIX,
C KBanudukaumen He HUXe ykasaHHom B 5.2.
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6 Meton namepeHumn

M3mepeHua maccoBon onu pTyTn B nNpobax BbINOMHSKT METOL0M
aTOMHO-abCcopPOLMOHHONM CNEKTPOCKOMUN «XONOAHONO Napay, BKIHOYaoLLnM
cnegyoLimne aTanbl:

- KUCMOTHas MUHepanuaaums npoo;

- XxuMmmyeckoe BoccTaHoBneHve ptytn  (lI) nog pgencteuem
BOCCTa@HOBUTENS 40 3IEMEHTApPHOIO COCTOSHMS;

- U3MepeHne MaccoBow KoHueHTpauun pTtytn (lI) metogom atoMHO-
abcopbLUMOHHOW CMEKTPOCKOMMMN «XOMOLHO0 napay;

- pacyeT MaccoBOW JONW pTyTU B npobax.

7 TpeboBaHuA 6e30nacHOCTU, OXpPaHbl OKPYKaloLLen cpeabl

7.1 lMpwn BbINOMHEHUN U3MEPEHUI MacCOBOW AONU PTyTU B npobax
cobnogatoT TpeboBaHnsa 6esonacHocTn B cootBeTcTBUM ¢ TOCT 12.1.007,
MOCT P 12.1.019 n [1].

7.2 NomelleHne, B KOTOPOM NPOBOAATCA N3MEPEHUS, AOIMKHO ObITh
0b60opyaoBaHO NPUTOYHO-BLITSXKHOM BeHTUNAUMen cornacHo FOCT 12.4.021,
cooTBeTCTBOBaTb TpeboBaHMAM mnoxapHon 6e30MacHOCTM COrnacHo
MCT 12.1.004 w©n wumeTb CpeacTBa MNOXapOTYLIEHWS  COrMacHo
FOCT 12.4.009.

7.3 lpu pabote c KkucroTamu pykn LOMKHbl ObiTb 3alyuLLEHbI
nep4yaTkamu, rnasa — 3aLuUTHLIMN O4KaMMU.

7.4 OtpaboTaHHble pacTBOpbLlI KUCIOT CrMBaKT B KaHanusauuio
nocrie HenWTpanusauum cogon. [ns sToro otpaboTaHHble PacTBOPbI KUCIOT
pasbaBnsaoT B 2-3 pa3a BOAONPOBOAHON BoAoW 1 000aBna0T Hebonbwmnmm
NopUMAMN KamnbLUMHUPOBAHHYKD COA4Yy A0 HEeWTpanbHOW peakuuu cpegpl
(pPH=7).

7.5 [Ins06e3BpexnBaHns pacTBOPOB PTYTUUXCIIMBAKOT BCNeunarbHbIN
cocya BMecTumocThto oT 2,5 go 3,0 gm3 , kyaa npeaBapuTensHO NomMeLLaroT
250 cwm® pactBopa, cogepxawero 13 r nepmaHraHata kanus u 1 cm®

10
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KOHLIEHTPMPOBAHHOWN CEPHOM KUCNOThI. [locne 3anonHeHus cocyga npuMepHo
Ha 2/3 ero obbema B Hero [OOaBNSAT pPacTBOP CEPHOBATMCTOKUCIIONO
HaTpus 1 rmgpokcuaa Hatpus (20 r rmgpokeuga Hatpust pacteopsitoT B 80 cm®
ANCTUNNMPOBaHHOM Boabl 1 AobaensoT 10 r cepHOBATUCTOKUCIIONO HaTpUs)
00 UCYE3HOBEHNSA ManMHOBOW OKpPacKu U NpekpaLleHnst BolnageHnsa ocagka.
lMocne oTcTamBaHus OEKaHTMPYHT BOAy Had OCadkOM B KaHanu3auuio,
0CaJloOK NEPEHOCAT B repMETUYHO 3aKpbIBaOLLYHOCS BaHKy Ans yTunmsauuu.

8 TpeboBaHusAa K KBanudukaumm onepaTopon

K BbINOMHEHUIO n3mepeHun n obpaboTke Ux pesynsTaToB AoMnycKatoT
niy ¢ BbICWIMM NpodyeccMoHanbHbiM 0Opa3oBaHMEM WM CO CPEOHUM
npoceccuoHanbHbiM  00pa3oBaHMeM, MNpPOLUIEeALINX COOTBETCTBYHOLLYIO
MOArOTOBKY, MMEKLWMNE HaBblikM paboTbl B XUMUYECKOW nabopaTtopumn u
OCBOUBLLNE METOAMKY.

9 TpeboBaHuUA K yCrOBUSAM U3MEpPEHUn

Mpwv BbINOMHEHUN N3MEPEHUI COBMNOAAlOT creayoLne YCroBUus:

- TemnepaTypa okpy»atollero Bo3gyxa, °C ....................oT 15 go 35;

- aTMoccepHoe aasrneHue, kla (MM pT. CT.)........ee.... ot 84 no 106,7
(o1 630 oo 800);

- OTHOCUTENbHas BNaXXHOCTb OKpy»KatoLLero Bo3ayxa, %...ot 20 go 80;

- HanpsKeHne nuTalrLen cetT NnepeMeHHoro Toka, B.............. 220120

- 4acToTa MUTAIOLLEN CETU, TLL ..eeveeieeeeeeeee e 50+1

10 NogroToBKa K BbINOMIHEHUIO U3MEPEHUN

10.1 NogroroBka nocyabl

10.1.1 na otrbopa n xpaHeHns Npob, paCTBOPOB 1 peaKTUBOB A0IMKHA
MCnonb30BaTbCsA Nocyaa u3 nrnacTuka unm cTekna.

11
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10.1.2 Nocyay anga otéopa n xpaHeHnsa npob, pacTBOPOB 1 peaKkTUBOB
crnepfyer rotoBuTb crnegyowmnm obpasom:

- TLWaTENbHO BbIMbITb BOAOMPOBOAHOW BOAOW C MOKLLMMM CpeacTBamu;

- 3aMO4YUTb HEe MeHee 4eM Ha 1 4 B ropsaden, pasdasneHHon (1:3)
COMSIHOM KUCIIOTE;

- TWaTenbHO BbIMbITb BOAOMNPOBOAHOW BOAOW;

- MPOMbITb pa3baBneHHon (1:3) a30THON KUCMOTOW;

- 3-4 pa3a ononocHyTb ANCTUNNIMPOBaAHHOW BOAOW;

- NPOMbITb BOAOW Anst nabopaToOpHOro aHanuaa.

10.1.3 lMoaroToBneHHyto cornacHo 10.1.2 nocygy cnenyet 3akpbiTbh
npobkamun 1 XpaHUTb B NOMMITUNEHOBbLIX GaHKax Unn nakeTax.

10.2 OT60p M XpaHeHue Npob

10.2.1 OT16op n xpaHeHue npob MOYBbLI, FPyHTA W [OOHHbLIX
oTnoxeHun npoBoaaT B cootBeTcTBMM ¢ TOCT 17.4.3.01, TOCT 17.4.4.02
nrOCT 17.1.5.01.

Mpobbl xpaHaT B oxnaxageHHoMm (ot 0 °C go muHyc 3 °C) wnm
3aMOopoXeHHOM (40 MuHyc 20 °C) coCTOSAHMM.

Bo3amoxHO xpaHeHne npob noyB, rPyHTOB U AOHHBLIX OTMOXEHUA B
BO34YLLHO-CYXOM COCTOsSIHMW. [ns 3Toro ycpegHeHHyro npoby maccon 50 r
nepeHocAT B hapdOpoBYyHO YaLLKy, BbICYLUMBAIOT Ha BO34yXe B TEMHOM MecTe
npu nepemMelunBaHMKn, PacTUparoT B CTYMKE W MPOCEUBAOT Yepes CUTO C
pa3mepom a4erikn 1 MM. [Npobbl XpaHAT B TEMHOTE B TEYEHME rofa.

10.2.2 OT60p 1 XpaHeHne Npob Brnonornyeckoro marepuana npoBoasT
B cootBetcTBMM ¢ TOCT 31339, TOCT 7269 n NOCT 27262. OTo6paHHbIe
nNpobbl XpaHAT B 3aMOPOXEHHOM BuAae npu Temneparype oT MuHyc 16 °C go
MuHyc 20 °C B TedyeHue roga.

10.3 MNMpuroToBneHue pacTBOPOB U peakTUBOB

10.3.1 PacTtBOp a3oTHOM Kncrnotbl (1:3)
12
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PacTtBop azoTHow kucnoThel (1:3) rotoBsT nyTem pa3basnenus 330 cm?®
KOHLIEHTPMPOBAHHOW a30THOW KUCNOTbl OUCTUISIMPOBAHHOW BOOOW OO
1000 cm?® B cTakaHe M3 XMMUYECKM CTOMKOrO CTekna.

10.3.2 PacTtBOp consiHom kncrnotbl (1:3)

PactBop conaHon kucnotel (1:3) rotoBaT nytem pasbasneHus
330 cm® KOHUEHTpUpPOBaHHOWM consiHon kucnotbl Ao 1000 cm® Bogon Ans
nabopartopHoro aHanusa.

10.3.3 PacTtBOp a3oTHoM kncrnotbl (1:1)

PactBop asotHow kucrnotbl (1:1) rotoBaT nytem pasbasneHus
500 cm® KOHLEHTPUPOBAHHOW a30THOW kucnoTtbl Ao 1000 cm® Bogon Ans
nabopartopHoro aHanusa.

10.3.4 PactBop 6uxpomata kanus 20 %-Hbin

[nsa npurotoBneHuns pacteopa buxpomata kanus 20 %-HOro B MepHYo
konby oobemom 100 cm® nomewatoT 20,0 r Kanusi OBYXPOMOBOKMUCIIONO,
[0BOOAT 40 MeTKM pas3baBneHHom (1:1) a30THOM KNCNOTOW, NepeMeLInBatoT.

10.3.5 PacTtBop nepmaHraHata kanusi, 5 %-Hbin

[na npurotoBneHmss pactBopa nepMaHraHata kanusi, 5 %-Horo
B MepHyt konby obbemom 500 cm® nomewatt 25,0 r kanus
MapraHLOBOKICIOrO W pacTBOPSAOT MpU MepeMelLvBaHMM B BoAde Ans
nabopaTopHOro aHanuaa.

10.3.6 PacTBOp BoccTaHOBUTENS — XNlopuaa onosa

[ns npurotoBneHus pacTtBopa BOCCTaHOBUTENsS — xJfiopuaa onoBa
B MepHyt konby obtbemom 500 cm® nomewsator 150 r xnopupga onosa
[OBYXBOAHOro, npunmeatoT 250 cM® KOHLEHTPUPOBAHHOW CONSIHOM KUCHOTHI,
nepemeLLMBaoT U AOBOAAT A0 METKM BOAOW Ansi nabopaTopHOro aHanusa.
XpaHAT B CTEKSIAHHOW nocyae B XonoaunbHuke 1 mec.

10.3.7 PacTtBop anga pa3sbasneHus

[ns npurotoBneHus pacteopa AN pasbaBrneHuss B MeEpHy Konody
ob6vemom 1 am?® npunmeatot 120 cM® KOHLEHTPUPOBAHHOW CONSIHOM KUCIOThI,
60 cm® KOHLEHTPUPOBAHHOW a30THOW KUCMNOTbI, AOBOAAT A0 METKU BOAON
nabopaTopHOro aHanusa u nepemMeLLmBatoT.

13



PO 52.18.827-2016

10.3.8 [MpomexyTouHble rpagyvpOBOYHbIE PACTBOPOBbLI PTYTUM C
MaccoBbIMU KoHUeHTpauusamm 1000 mkr/gm® n 50 mkr/gm®

[MpOMEXYTOYHBIN  FPagyUPOBOMHLIA  PacTBOp PTYTU C  MacCOBOM
KoHUeHTpauuwern 1000 mkr/am® rotoBsT u3 FCO coctaBa pacTBopa WMOHOB
PTYTU C MacCOBOW KOHUeHTpauuwern 1,0 r/gmd. [Ons 3atoro B MepHyro Konoby
BMecTMMocTbto 200 cm® BHocAT 5,0 cM® KOHLEHTPUPOBAHHON a30THOW KUCHOThI,
2,5 cm® 20 %-Horo pactBopa buxpomata kanus, 0,2 cm® CO, noBoaAT oobem
[0 MeTKM Bofon anst nabopatopHoro aHanu3aa. NomnyyYeHHbI pacTBOp XPaHAaT
B CTEKMNsHHOM nocyde B xonoaunbHuke npu temneparype ot 0 °C go 10 °C He
boree 6 mec.

MpoMEXYTOUHBIN  FPagyMpPOBOYHbLIA  pPacTBOp PTYyTM C MaccoBOWN
KOHLeHTpauuen 50 Mkr/gm® roToBAT M3 NPOMEXKYTOYHOIO rpadynpoOBOYHOIO
pacTBopa pTyTM C MaccoBol koHueHTpauwuern 1000 mkr/am®. Ona atoro B
MepHyto Konby BMecTUmocTblo 50 cM® BHocST 1,5 cM® KOHLIEHTPUPOBAHHOM
a30THOW KMCMOThbl, 2,5 cM® NMPOMEXYTOYHOro rpagyMpoOBOYHOMO pacTeopa
PTYTM C MaccoBoW koHLUeHTpauuen 1000 mkr/am®, noBoAsT 06beM 00 METKU
Bogov Ans nabopaTopHoro aHanmsa. [1poMexXyTOuHbIN rpagynpoOBOYHbIN
pacTBOp PTYTM C MacCOBOW KOHUeHTpauuelnn 50 mkr/gm® roToBsAT B A€Hb
N3MepEeHUsI.

10.3.9 Pabouue rpagympoBOYHbIE PacTBOpbI

Pabouve rpagyupoBOYHbIE pacTBOpPbl FOTOBAT pa3baBneHuem
NMPOMEXYTOYHbIX TPagyMpOBOYHbLIX pPacTBOPOB B COOTBETCTBUM C
Tabnuuamum 4 n 5.

B MepHble konObl BHOCAT yKasaHHble B Tabnuuax 4 u 5 o6bembl
KOHLEHTPMPOBAHHLIX COMSAHOM W  @30THOW  KMCMOT, MPOMEXYTOYHOrO
rpagyMpoBOYHOIO pacTBopa W AOBOAAT OObemM OO0 MeTKM BOAOW AN
nabopatopHoro aHanusa. Paboune rpagympoBOYHbIE pacTBOPbLI FOTOBAT B
OEeHb N3MepeHus.

14



PM 52.18.827-2016

Tabnuua 4
MaccoBas koHLeHTpaLwus OBre O6bem O6bem O6beM NPOMEXYTOYHOTO
bEM
paboyero rpafypoBOYHOTO _— CconsHoM a30THOW | rpadyvpoBOYHOrO pacTBopa
pacTBopa, o ' KMCIOTbI, | KWCMOTbI, | C MAcCOBOW KOHLEHTpaLuen
MKr/om® cm® cm® 50 mkr/gm®, cm?
0,1 100 12 6 0,2
0,5 100 12 6 1,0
1,0 100 12 6 2,0
Tabnuua 5
MaccoBas koHLeHTpauus OBbem Obbem Obbem O6bem NpoOMEXYTOUHOrO
paboyero rpagy poBOYHOTO — CONSHOM a30THOM | rpagyvMpOoBOYHOIO pacTBopa
pacTBopa, o ' KACMOTbI, | KMCMOTbI, | C MAcCOBOW KOHLEHTpaLmei
MKr/om® com® com® 1000 mkr/am®, cm®
2,0 100 12 6 0,20
50 50 6 3 0,25
10,0 50 6 3 0,50
20,0 50 6 3 1,00

10.4 KucnotHas MMHepanusauus npoo

10.4.1 3amopoxeHHble NpoObLI pa3MOpaXKMBaKT U TOMOTEHU3NPYHOT.
Hasecky BnaxHon nnu Bo3gyLHo-cyxow npobel maccorn ot 0,30 go 1,00 r
nepeHocsaT B KOHWYECKyw Komnby BmMecTumoctbio 50 cm®
npunueatT 1,0 cm® KOHUEHTPMPOBaAHHOM a3oTHOW kucrnoThl, 1,0 cm3
KOHLEHTPUPOBAHHOW XITOPHOW KUCROThl, 5,0 cM® KOHLEHTPUPOBAHHOWM
CEepHOM  KWUCMOTbI, 3akpbiBalOT BOPOHKAMW W  HarpeeBawT Ha
HarpeBaTenbHon nnute npu Temnepartype ot 180 °C go 210 °C B Te4eHne
20 muH, oxnaxgatot, npunusatoT 1,0 cm® nepmaHraHata kanus 5 %-Horo,
HarpeBalT Ha HarpeBaTenbHoON nNnuTe npu Temnepatype ot 180 °C go
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210 °C B TeyeHue 10 MuH, oxnaxpatoT, npunusaoT 10 cm® Bogbl Ais
nabopaTopHoro aHanusa, ounbTPYT B MepPHble Konbbl o6bemom 25 cm?
W OOBOAAT 4O METKM BOOOW Ans nabopaTopHOro aHanusa.

10.4.2 OpHOBpEMEHHO C wuccrnegyeMbiMu  Mpobamu  nNpoBOOAT
MOAroTOBKY K  aHanuay XonoctoM npobbl. [na 9Toro B KOHWYECKYHO
konby BmecTumocTblo 50 cm® npunmeator 1,0 cm® KOHUEHTPUPOBAHHOW
a30THOM KMcnoThl, 1,0 cM® KOHUEHTPMPOBAHHOW XJTOPHOW KUcnoThbl, 5,0 cm®
KOHLEHTPMPOBAHHOW CEPHOW KWUCMOThI, 3aKpbIBalOT BOPOHKaMMU 1 HarpesaroT
Ha HarpeBaTtenbHon nnuTe npu Temneparype ot 180 °C go 210 °C B TeveHue
20 MuH, oxnaxgatot, npunueatoT 1,0 cm® nepMaHraHata kanust 5 %-Horo,
HarpesaloT Ha HarpeBaTtenbHon nnute npu temneparype ot 180 °C go 210 °C
B Te4eHne 10 MuH, oxnaxaatoT, npunusatoT 10 cm® Boabl Anst nabopaTopHOro
aHanuaa, punsTpytoT B MEPHbIE Konbbl 06bemMom 25 cm® 1 JOBOAAT 4O METKU
BOJOW 4118 nabopaTopHOro aHanmaa.

10.5 MNogroroBka cnekTpomMeTpa K paboTte

PTyTb-rugpuaHyto npuctaeky VGA 77 NOAKMOYatoT K CNEKTPOMETPY B
COOTBETCTBUM C PyKOBOACTBOM MO 3KcnnyaTtaumn. iamepeHus npoBoasT npu
crnefywLwnx yCrioBUsiX:

= OJTNHA BOJTHBI, HM. . .oeuniii e 253,6

- OMTUYECKAS LLUETTD, HM....couuiiiieinieieieeeeieee e et e e e e e e e e e e et e enananas 0,7

10.6 YcTaHOBNEHUe rpagyupoBOYHOM XapaKTepPUCTUKN

YCcTaHOBNEHNE TrpagyupoOBOYHON XapakTEPUCTUKN BbIMOMHAETCS
aBTOMaTU4YeCKn C MNOMOLLbI0 KOMMblOTEpa B  COOTBETCTBUM C
nporpaMMHbIM obecnevyeHneM Kaxabll pas nepen Kaxaon cepuen
namepeHnn. B kayecTBe pacTBopa C HyYNeBOW KOHLEHTpauuen npwu
YCTaHOBINEHUN FPafyMpPOBOYHOM XapakTEPUCTUKN NCMONb3YETCHA pacTBOpP
ans pasbaeneHus.
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11 MopsanokK BbINOSIHEHUA U3MEPEHUN

[Mpy BbINOMHEHUM W3MEPEHUA MACCOBOW A0MNW PTYTU BbIMOMHAOT
crnegyoLme onepauuu:

- W3MepeHus1 TMpPOBOAAT B COOTBETCTBMM C pPYKOBOACTBOM MO
3Kcnnyataumm CnekTpomeTpa;

- CHMMAlOT NoKasaHusi CNeKTPOMETPa M 3aHOCAT B pabounin xypHan
pes3ynsTaToB aHanm3a MaccoBOW AONM pPTyTU, ddopMa KOTOpOro npueeneHa
B NPUIOXEHNN A,

- €CnM Mu3MepeHHast MaccoBasi KOHLEHTpauusi pPTyTW MNpeBbIlLaeT
MaKCMMarnbHyto MacCOBY0 KOHLUEHTpaLmto Ha yCTaHOBMNEHHOM
rpagyvpoOBOYHOM 3aBUCMMOCTU, TO MMHEPANU30BaHHY Npoby pa3taBnstoT.

12 O6paboTKka pe3ynbLTaToB U3MEPEHUN

12.1 MaccoByto gono pTyT B Npobax noyB U OOHHbIX OTIIOXKEHWUN,
Mr/KT, pacCUYnTbIBAOT Ha CyXON BeC No opmyne
X = (C_Cxon)'V'P (1)
m )
rae C - u3MepeHHOoe 3HayeHWe MacCOBOM KOHLEeHTpauum pryTm B
MUHepanu3oBaHHoON nNpobe, MKr/ams;

C,, — V3MepeHHOe 3HayeHWe MacCOBOW KOHLUEHTpauuu pTyTu B
XorocToi npobe, MKr/am3;

V — 06bem pacTBopa, NonyYeHHkI nocre MuHepanmaauumn npobkl, am®;

P — koahuumeHT nepecyeTa Ha Cyxyto No4yBy;

m — Mmacca npobbl, B3siTad Ha aHanus, r.

12.2 [na onpegeneHns koadhdurumeHTa nepecyeta HaBecky npoobl
maccon ot 5,00 go 10,00 r nepeHoCAT B MPOHYMEPOBaHHbIE, BbICYLLEHHbIE
N B3BeLleHHble OroKcbl. Brokcbl u nNpoby B3BELMBAKOT C TOYHOCTLIO A0
0,01 r, NomeLLaT BMECTE C KpbILIKaMXU B HarpeTbli CyLUMIbHbIA LWKad u
BbICYLLUMBAOT [0 MOCTOAHHOM Macchl npu Temnepartype (105 + 10) °C
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B TeyeHne 5 4. llocne BbICylIMBaHMS GIOKCbl 3aKpbIBAlOT KpbILLKaMMU,
oxnaxpgatoT B TedeHne 20 MyH 1 B3BeLMBatoT ¢ ToyHocTbio Jo 0,01 r. NMocne
B3BeLLMBaAHWS NMPOObI MOBTOPHO BbICYLLUMBAOT B TEYEHME 2 Y, OXMaxaarT u
B3BELLMBAOT. BbiCylLMBaHMe NpoBOOAT 4O NOMyYeHNss pa3HOCTU Macc Npobbl
npu AByX NocrneayoLLmx B3BewmnBaHuax He 6onee 0,02 .

KoadhmumneHT nepecyeta onpeaensatot no popmyne

__Mm1—my
P=———-, 2)
my;—mgyp

rae m, — Macca BraxHon npobbl ¢ GH0KCOM 1 KPLILLIKOW, T,

m,- Macca nycTon BIOKCbI C KPbILLIKOW, T;

m, — Macca Cyxoi npobbl C GHOKCOMN 1 KPbILLKOW, T.

12.3 Maccosyto gonto pTyTi B npobax buonornyeckoro matepunana,
MI/KT, pacCYMTbIBAKOT Ha CbIpOl Bec No cdopmyne

X — (C_Cxon)'v
m

(3)

13 OdbopmneHue pe3ynsTatoB U3MEPEHUN

Maccosyto gonto ptyTn B npobax X, Mr/kr, npeacTaBnsiioT B BUAe

X+Am, (4)

roe A _, —abconoTHoe 3HaYeHme nokasarterns TO4HOCTY METOAVKM,
npuBegeHHoe B Tabnuue 2, Mr/kr.

Ecnun maccoBas gons ptyTv B pobe HUXKe HIDKHEN rpaHuLbl
AmnanasoHa nsMepeHuii, Npor3BoasAT crieaytoLlyto 3anuck: «Maccosas
nonga ptytn meHee 0,005 mr/kr».

18



PM 52.18.827-2016

14 BHyTpeHHUI KOHTPOSb KayecTBa pe3ynbLTaTtoB aHanu3a
14.1 O6wme NonoxeHns

BHyTpeHHUI KOHTPOIb KayecTBa pe3ynsTaToB aHanmasa B naboparopum

BbINOMHAETCH B cooTBeTCTBUM ¢ PMIT 76 1 npegycmaTpuBaeT:

- KOHTPOInb CTabUNBHOCTY rPagyMPOBOYHON XapaKTEPUCTUKN;

- OMepaTuBHbIA KOHTPOMb NpoLeaypbl aHanmsa C MCNofb30BaHUEM
obpasuyoB ana koHtpons (OK) mnu onepaTUBHLIN KOHTPOMb MpoLeaypbl
aHanmsa c ucnonb3oBaHMeM metoda 4o0aBok;

- KOHTPOSb MOBTOPSIEMOCTMW.

14.2 KoHTpOnb cTabuUNbLHOCTU FPaayMpOBOYHON XapaKTepUCTUKMU

14.2.1 KoHTponb CTabunbHOCTU rpagyMpOBOYHON XapakTepUCTUKM
crnekTpomeTpa npoBOAAT Mocrne u3MepeHus kaxablix 10 npo6 no
rpagyvpoBOYHOMY pacTBOpYy, B KOTOPOM MaccoBasi KOHLeHTpauus
pPTYTM HaxoguTCA B CepeauHe Auana3oHa uaMepeHui. [pagyupoBOYHYHO
XapakTepUCTUKY CNEKTPOMETpa CUMTalOT CTabunbHOW, €CNn BbINOMHAETCH
ycrnosve

M 100 < K
= frp ()

CT

rae C — pesynbraT KOHTPOSIbHOTO M3MEPEHUS MaCCOBOW KOHLEHTpauuu
pPTYTW B rpagyMpoBOYHOM obpasue, MKr /om3;

C,, — MpunucaHHoe 3Ha4YeHue MacCOBOW KOHLEHTpauuu pTyTu B
rpagyvpoBoYHOM obpasue, MKr/om3;

Krp — HOpMaTMB KOHTpOMNS  CTabMNbHOCTM  rpagyMpOBOYHOMN
XapakTepuctumku, %, Krp=10 %.

14.2.2 B cnyyae HeBbINOMHeEHMA YycnoBust (5) rpagyMpOBOYHYHO

XapaKTepUCTUKy CTPOAT 3aHOBO.
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14.3 OnepaTuBHbIA KOHTPOSib MpoueAypbl aHanuM3sa C
ucnonb3oBaHuem OK

14.3.1 [Ins koHTponsa npouenypbl aHanusa ncnonbadytoT OK, koTopbin
NpoxXoauT BCe CTaauMuM aHanu3a OOHOBPEMEHHO € npobamu B MNOMHOM
cooTBeTcTBUM C pasgenamu 10 n 11.

14.3.2 [Ina KoHTpoOns mokasaTtens TOYMHOCTM ¢ mcnonb3oBaHmem OK
pesynbraT KOHTPOSIbHOTO M3MEPEHUS aTTeCTOBaHHOM Xxapaktepuctukm OK
CpaBHUBAIOT C €ro aTTeCTOBaHHbIM 3HAYEHNEM.

Pesynbrar KOHTpOnbHOW npoueaypbl K, Mr/Kr, paccyuTbIBalOT Mo
dopmyne

Ky =X —B, (©)

rae X — u3MepeHHoe 3HadyeHue MaccoBon gonu ptytm B OK, wmr/kr;
B — aTtTecTtoBaHHOe 3HayeHwe MaccoBon gonu ptytv B OK, mr/kr.
14.3.3 HopmaTtme koHTponst K, Mr/kr, paccumTbiBaloT No dopmyre

K =A, (7)

rae A, - XapakTepucTuka MOrPEeLHOCT  PEe3yNbTatoB  M3MEpEeHu,
A =0,84-A

14.3.4 [lpoBogsaT  conocTaBrieHWe  pesynbrata  KOHTPOSbHOM
npoueaypbl ¢ HOpMaTuBOM KOHTpors. [pouenypy u3MepeHun npusHarT
YOOBMNETBOPUTENBHOW,  €CNYM  pe3ynbraTbl  KOHTPOSIbHOM  Mpoueaypbl
YOOBMETBOPSIOT YCNOBUIO

Mpu HEBBINONMHEHUM YCOBUS (8) KOHTPOSbHYIO MpoLeaypY NOBTOPSIOT.
Mpy NOBTOPHOM HEBLIMONHEHWU YCNOBUS (8) BbISICHAIOT MPUYUHBI,
NpUBOASLLME K HEYLOBIETBOPUTENBHBIM pe3ynsratamM, U NpUHUMAaT Mepbl
MO VX YCTPAHEHUIO.
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14.3.5 PesynbraTbl KOHTPOMbHOW Npoueadypbl 3aHOCAT B >KypHan
OnepaTMBHOIO KOHTPONSA Mnokas3aTtenss TOYHOCTU € ucnonb3oBaHvem OK,
dopma KOTOPOro npmeeaeHa B npunoxeHun b.

14.4 OnepaTuBHbIA KOHTPONb MNpoueAypbl aHanu3sa C
ucnornb3o0BaHMEM MeToAa [06aBOK

14.4.1 Tpwn npoBegeHnn onepaTMBHOIO KOHTPOMNS Npoueaypbl aHanmsa
C ucnomnb3oBaHMeM MeTtoga [AobaBoK cpeacTBaMy KOHTPOMS  SABMASHOTCS
aHanmaupyemble nNpobdbl. AHanManpyemMyto npoby oenaT Ha ase vactn. OgHy
YacTb OCTaBnAT 6e3 U3MeHeHWn, BO BTOPYIO AenatoT Aobasky ptytn. Ecrn
MaccoBas Aors pTyTu B pobax Haxoautes B gnanasoHe ot 0,005 go 0,030 mr/kr
BKITHOUUTENBHO, TO BenuynHa fobaskm formkHa coctaBndatb 200 % oT maccoBoi
Jonu pTrytM B aHanuavpyemon npobe. [Npu cogepXaHum pTyTU CBbIle
0,030 mr/kr BenuunHa pobaBkn gormxkHa coctaenate 130 % OT maccoBou
[onu pTyTM B aHanuaupyemon npobe. B ycnoBusix BHyTpunabopaTopHOW
NPeuUm3nNOHHOCTY (OOHW U Te XXe peakTuBbl, OAUH 1 TOT e Npubop) NpoBoaaT
aHanm3 npobbl 1 Npobbl ¢ BBeAEHHOW [006aBKOM B MOMHOM COOTBETCTBUM
¢ pasgenamu 10 mn 11. lMonyyaloT pesynbratbl KOHTPOSbHbBIX U3MEPEHUN
MaccOBOW Aonu pTyTn B Npobe X 1 B Npobe ¢ BHECEHHOW N3BECTHOM J0OaBKOW
Xn. Pesynbrat KOHTPONbHOM Npoueaypbl K, MI/Kr, paccyuTbIBatoT no opmyrne

Ky =Xg—X—-1, (9)

roe [ — npobaska pTyTn, Mr/Kr.
Hopmartue koHTpons K, Mr/kr, paccunTbiBalOT No oopmyre

K= |AZ +AZ,, (10)

rae A, (A,,) — XapaKkTepucTvka MOrpeLlHOCTU PesyrnbTaToB M3MEpeHUt,
COOTBETCTBYIOLLLAA MaccoBON fore pTyTu B npobe ¢ gobaskon n npobe 6e3
[obaBKku, Mr/Kr.
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14.4.3 TlpoBogsaT conocTaBneHue pesynbrata  KOHTPOMbHOM
npouedypbl C HOPMaTUBOM KOHTpons. Ecnu pesynbratbl KOHTPOMbHOW
npoweaypbl YOOBNETBOPSIOT YCINOBUIO

K| <K, (1)

TO Npoueaypy aHanusa npusHatoT y40BETBOPUTENBHOMN.

Mpn HeBbINnonHeHWn ycroBusa (11)  KOHTPONbHYK  Mpouenypy
noBTOPAOT. [Mpy NOBTOPHOM HEBbLINONHEHUN ycnosus (11) npuHUMatoT
Mepbl MO YCTPaHEHWIO MPUYMH, NPUBOASALMX K HEY4OBMETBOPUTENbHBIM
pesynbraTam.

14.4.4 PesynbraTbl  KOHTPOMSA  npoueaypbl  U3MEpeHunm ¢
ucnonb3oBaHMemM MeTofa [obaBKM 3aHOCAT B >KypHan onepaTtuBHOro
KOHTPONs  nokasaTtensi TOYHOCTM C WCMONb3oBaHMEM Metoga AobaBok,
dopma KOToporo npmBeaeHa B NpuroxxeHum B.

14.5 KoHTponb NOBTOPSAEMOCTU pe3ynbLTaToB aHanusa

14.5.1 [na KOHTpons MOBTOPSIEMOCTU MPOBOAAT aHanu3 O4HOW U3
npo6 B ABYyX MOBTOPax B NMOSIHOM COOTBETCTBMM C pasgenamu 10 n 11.
14.5.2 NpoBepKy NnpueMnemMocT pesdyrnbraTtoB aHanuaa, norny4eHHoro
B YCMOBUSAX MOBTOPSIEMOCTM MPOBOAAT METOAOM CPaBHEHUS Pe3yrbTaToB
OBYX napannenbHblX onpefeneHuin. PacxoxgeHune mexay pesynsratamu
onpeaeneHun He OOMKHO MpeBbIWaTh npegena noBToOpsieMOCTM COrNacHo
yCroBu1IO
X, -X, <r, (12)

rae r— npegen noBTOPSIEMOCTU NPV U3MEPEHNM MacCoBOM JONM PTYTU.

14.5.3 Ecnu ycnosue (12) He BbINOMHAETCS, TO BbISICHSIOT NPUYKHBI,
YCTPaHSAT NX U MOBTOPSIKOT M3MEPEHMS B COOTBETCTBUM C pasgenammn 10 n 11.
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MpunoxeHue A
(pekomeHayemoe)

dopma pabouero XypHana
pe3ynbLTaToB aHanu3a MaccoBOM 4ONU PTYTH

Pa6ouun xypHan
pe3ynbLTaToOB aHanu3a MaccoBOW JONN PTYTH

MpoexT:
O6beKT uccnegoBaHuS:
[aTta npoBeneHUs U3MepeHWIA:

Maccosas
Hagecka npobbi MaccoBas gons pTyTn
LLncbp npobebl KOHLIEHTpaLus pTyTH

m,r X, mr/kr
C, mKkr/gm®

XonocTas npoba Ne 1
OK Ne 1
Mpoba Ne 1
Mpoba Ne 2

Mpoba Ne 2, ay6nb
Mpob6a Ne 3
Mpoba Ne ...

Mpoba Ne 20

Onepatop noAnMch paclundpoBka noanucu
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MpunoxeHue b
(pekomeHayemoe)

CDopma XypHarna onepatuBHOro KOHTpoOJsis noKasarens
TOYHOCTU C ucnonb3oBaHnem OK

XXypHan onepaTMBHOro KOHTPOJSIA NoKa3saTesii TOYHOCTHU
c ucnonb3osaHuem OK

MpoexT:
OObBbEKT nccnegoBaHus:
[aTta npoBegeHUst N3MepeHUI:

ATTECTOBAHHOE Pesynbtar Pesynbtat Hopvarus
HaumeHoBaHu1e KOHTPONBHOMO | KOHTPOMbHOM
oK 3Ha4eHne KOHTpONS BbiBog
13MepeHms npoLeaypsl
pTyTH, B OK B, P poueayp K, mr/kr
X, mr/kr K, mr/kr
mr/Kr K
Onepartop noanucb paclmdpoBKa nognucu
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(pekomeHagyemoe)

Popma xypHana

onepaTuBHOINoO KOHTPOJIA NOKa3aTesiad TOYHOCTU
C ncnonb3oBaHueM meToaa Ao6aBOK

XypHan onepaTMBHOro KOHTPOMA NOKa3aTernsi TOYHOCTHU
C ucnonb3oBaHueM MeToAa [06aBOK

MpoekKT:

OOBbeKT nccnegoBaHua:

[obaska:

[ata nposeaeHust M3MepeHuii:

Maccosas [ona pTyTy, PesyanaT
. HopmaTtys
LLncbp mir/kr KOHTPOMBHOI
koHTpons K, Brigog
npoobl npoueayps! K,,
npoba ¢ Mr/kr
npoba X . Mr/kr
Aobaskoit X,
OnepaTtop noAanuchb paclmngpoBka nognucu
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Bubnuorpadusn

[1] MMpaBuna no TexHuke ©6e3onacHOCTM npu NPOM3BOACTBE
HabntogeHut n pabot Ha cetn [ockomrngpomeTta. - Jl.: mgpomeTeonsaar,
1983 r.
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KntoyeBble cnosa: pTyTb, Npoba, No4YBa, rPyHT, AOHHbLIE OTIOXEHMS,
Ovonormyecknii matepuan
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JucT perucTpaumm MameHeHUn

Homep
M3MEHEHNA

Homep cTpaHuup
aHHy-
n3me- | 3ame-

HO- | nupo-

HeH- | HeH- y
5 N BO | BaH-
Hol Hol N
HoM

Howmep
[ZOKy-
MeHTa
(OPH)

Moga-
nncb

[ata
BHe- BBELE-
CeHust Hus
13me- n3me-
HeHust HeHust
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MHHHCTEPCTEO NPYPOAHEIX PECYPCOB M SKONOMMA POCCHACKOR SEAEPALIA
CefepantHar cryxSa No MAPOMETEOPCNOTHK U MOHHTOPHHIY OKPYRAIOIEH Cpegsl

OEAEPANBHOE MICYIAPCTREHHOE BIOIMETHOE YUPEXJEHVE
«HAYYHO-NPOH3BOJICTBEHHOE OB LEAHHEHUE «TAH®YH»
(PIBY «HIIO «TAHD YY)

FinGans yn., 4, r. OGHuHE Kamprowodt on., 249033 Tanedos (4641397 15 40, daxc. (464)334 03 1C
E-mail: post@rpaiyphoon.al, wi.rpatyphoon.ru

CBUAETENBLCTBO

0h arrecTauMy MeToauku (MeTona) MIMepeHHI
Ng18.10.827/01.00305-2011/2016

MBTDQHI(& l‘lSMeEEHHﬁ MSGCOBDﬁ AONA PTYTH B ngoﬁax noys, FPYHTDE,
OT. eHUM KOro [0

paspaboTaHHan

deofepansHbLiM FOCYRAPCTBOHHLIM DIOKOTHLIM YYpexaeHnem «Hayuywo-
npouison creeHHoe oGseauneHue «TalidyHr (BIEY «HNO aTadcbymnn),
floBean yn., 4, r.O6uuHck KanyvEckow obn,, 249033,

NpeAHasHaYeHHAR ANRA USNeil MOHUTOPKHIA 3arpA3IHEHNA DKPYMXAOLWen Cpeael
W pErNaMEeHTUPOBAHHASR B

P 52.1B.827—2016 MaccoBan JoNfA PTYTH B NnpoGax NoYs, IPYHTOB,
AOHHbBIX OTIOXEeHUMA U Guonornyeckoro matepuana. Meroawka wamepenui
METONO0M ETOMHO-26¢0 PGUNOHHONR CNEKTPOCKONKU «XONOAHOro napay (27
c.),

arTecToBaHa B cooTBeTcTEMu ¢ FTOCT P 8.563-20089.

ATTeCTaunA ocywecTanera:

— MO PE3yNbTaTaM METPONOrMYEcKod 3KCNSPTUSE MaTEPUanes ueenenosa-
HAR METOOMKY U3MEpeHUid.

B peaynsTaTe aTTecTaUMM YCTAHOBNEHO, 4YTO METOAMKE  N3MEDEHWA
COOTBOTCTRYET NpeAbABNASMEIM ¥ Heil TPeGOoBaHUAM 1 OONANAST OCHOBHEIMY
METPONOIMMECKIMI XaPaKTePUCTUKAMN, NPUBEAEHHBIMK B MPUNOMEHUK,

-

/

T RETR "1 o f’

lNetiepanhHeIA nupea‘ré'p R :'{%@&/ B.M. Wopwakos
Lyl MR g/

o

farasspewe 10022016
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g 020ty

T COBaTINGCTRY O £TTOCHRIR

WKV [WEN Gt ) e
Re 16.10.32741.00205—-X 112016

MeTponori4eeiie XapaKTEPHETHRK

Peaynuratei aTrecTaunn PJl 52.98.827—2016 ¢Maccoras AonA pTyTH B NpoGax AOYE, IPYHTDS, OMHAIX
OTAGHEHHI W BHONGrAYECKOIC MATEPHANE. MOTOIHKA UIMEPEHUE MAOTOA0M ATOMH0-25COPBLMOHHON
CNBKTPOCKONKM £XONOAHOMG Napas,
COOTEETCTENOUNE NPEALSEIFSULI METPONOMMYSCKMM TREG0BANKAN, NPMBSASHLL B Tabniuax 1n 2.

Tadnnya 1- JAanasoH HIUEPSHAR, SHAUEHHS NOKI3ATENER KAHECTEA (KOMMIECTREHHES OLEHKE) WSTOAWIM W3MEDeRNi -

NOBTOPFEMOCTH, SOCTONIGALHNOGTH, TCHHOCTH
[wanason

Hawmeroaarme Mosaarernt NBTOpASMTH [ i TEHHIGTH
DNPEE F WD IS HHH {Cpemres IsanaTHHecE BOCTIDGASECEMMOCTH® {rparadel, B ROTDPBI
KOMIOHEHTE X wiifa QTRNOHEHIE: PAYTIBTA 08 TERAMER KEACPATIMECHOE NOPEUMKT>
RO (TPBLETEMNA GTUICHEIIGS BCEY pe3fnbraTos
TKUYHEH-B I3 110 METOIVKS 3 PEIYLTADS KIMETeHN, HIMEDeHA,
YENDIEX MDRTORAEMOSTH) NOTYYRHHEL 110 NETOYMKE B MO EHHBL 0
O, wthe yEnoasx METOVPAE, HAXDMTER
 MIDHATOR
e . Mrfkr RADCATHOCTENY
P=0,45)
*fw, WA
Pryib Q1 0,006 o D96 X 0.20- X CEl- X
0,020 exrmon,
Ce.009 po PALED S 0,21 X 040 X
5,00 sews

* [I0KAATENL BOCNPOIBONAMOCTH NOITYHEH 10 PEIYTIETATEM JECTEIHHEHTAIRHE PCCNELORANR B FRTH N200paIOEMAL

Tadnnya 2 -[lHens3cH HIMEDEHAA, JHAHCUNA NOKSIATENCH KZMECTEA (KONKUCCTICHHEA OLCHNKA] METOLHKA KIMBEDEHN -
Tpe:eN0B NOBTODACHOGTH. BOGN POMIBONHMOCTH

Npegen TIpEARN BOCTPOAEONNMOCTH
Hasesoasime JwanaxH NORTYABNOCTU AN AEYY DatyMsIaT0R
OnpesEnaeMm WIEDEN, ANS: JEYX PEYNETATOR SRIDAOHA
FOUMOHEHTE X, v NEPENNENLHL I SPERTISHIN R, wrir
f, mr b
Fryw O 0.1 o 0dd-X 160x
0050 ewmrs.
Cr 0,03 10 Q31X 58X
.00 Retnsoy

TMpv pEaNHIALKH METCOMIM KIMEDEHNE B NAA0PATOPIA 0BECREYVBAIGT:

— ONE)ATFBHLIA KOHTPONE MCNOTHATENEM NDOUSOYPLl BLINONHEHWA MIMEREHNA (Hd OLROBE CUEHGH NOBTOPREMOCTA W
NOrPELLHOCTA NPH PEANHIALM OTHEMHD BIATOH YOHTPONSHON NDOUSNYPEI);

— HOHTPOMG CTAOMNGHOCTH PCIYMBTATOS WINEPEHAA {HA OCHOBE KOMTPOMA CRAbMNLHOCTH CPOOHSID KDAAPETH-BCNOIG
OTUIOHEHMA NOBTOPREMOCTM, BHYTPHITA00PATOPHON NPELMIKGHKCCTH, NOMPSHIGTH).

ANMCNATI ONENATHRKCIN ECHTNIOMA HCOCTHMTEZEM (POUSAYAEI BRIMONHEHAR WIMBDEIA TDHREASH B MOKYNEHTR HA
METORULY HaMepeHAR PJL52.18.827-2016.

NepMOBMAHOCTL GREPSTSHOND KOHTPONA H NPOLSAYDE SOHTPONA CTICHNLHOCTH DRIYNLTATOD DoMONHEHHR KOMEDEHIA
FErMEMEHTERVICT B PYKDBOJCTEE N0 K3NRCTRY Naboparopum,

Epud HauankHuka LIMTP A.¢. Kneaner
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