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TOMCKMIA NOMUTEXHUYECKUN YHUBEPCUTET
BHEOPEHYECKASt HAYYHO-TPOU3BOACTBEHHAA ®UPMA “IOMX"

AKKPEQUTOBAHHAA METPONOIMMYECKAA CITYXKBA TNY
(atTecTat 06 akkpegutauun Ne POCC RU 01.00143-03 or 24.12.01)

CBUAETENLCTBO OB ATTECTALINK MBU
Ne 08-47/160

(e3amen 08-47/081)
MeToauka BbINOMHEHNA W3MEPEHUA MACCOBON KOHLIGHTPALWA PTYTH METOLOM WH-

BEPCHOHHOIA BONMbTamMnepomeTpuy, paspabotaHHas & TOMCKOM MONMTEXHMYECKOM YHU-
gepcuteTe u OO0 «BHM ® «KOMX» 1 pernamerTuposaHHana 8 MY 08-47/160 (no peectpy
AKKPEOWTOBAHHOW MeTponorMyeckol cnyxdbl TOMCKOrO NONMUTEXHUYECKOro YHUBEpCUTE-

Ta)

MOJIOKO M KUCJIOMOJIOYHbIE NMPORQYKThI.
WHBEPCHOHHO-BONTbTAMITEPOMETPUYECKUA METOL U3MEPEHWSA
MACCOBOM KOHLEHTPALIUM PTYTH

artrectopana B cooTseTeTBuM ¢ FOCT P 8.563 (TOCT 8.010).

ATTectauvs OCyLLBCTBNEHA NO Pe3yNLTaTaM TEOPETUYECKOTO U 3KCNEPHUMEHTANbHO-
ro uccregosanus MBU, ’

B pesynstare atrecrauuu MBI ycraHoenewo, 4to aauHas MBI cooteeTcTeyeT
npeabLABNAEMbIM K He# meTponornieckum tpebosannam 1 obnaaaeT cneayloLMMn oc-
HOBHbIMW METPONOTMYECKUMI XAPAKTEPNCTUKAMMU:

1 Quanaaokbl M3MEPEHUH, OTHOCUTENLHLIE 3HAYEHUA NoKasaTenel TOYHOCTH, NOBTOpSe-
MCCTY U BOCTIPOWU3BOAUMOCTH METOQMKM NpW AOBEPUTENbHOU BepoATHOCTM P=0,95

MokasaTens no-

MokasaTens Boc-

HanmeHo- BTOPREMOCTA | MPOMIBOAMMOCTH MNoka3arens Toy-
BaHue on- (cpeanexeanpats- | {CPeAHeKBappaTy- | HOCTH (FpakuLp, B
penense- | AManasoH onpeaenseMbiX | yecne oTkroHeHMS | HECKOE OTKIIOHEHWe | KOTOPBIX HAXORUTCR
Moro ane- | KOHUSHTPAUWA, MIKT | "o oncemocT), | BOGTpOMSBOMMMO- | (IOTPELUIHOCTL Me-
MEeHTa 9y 0y o TOAVKN),
,,,[,sj. e | S g,| 8% 8.%
Pryte |07 0,002 go 0,05 Birioy, 10 16 33




2 [nana3oH M3mMepeHuii, 3Ha4YeHna npeaenos NOBTOPSAEMOCTU ¥ BOCNPOU3BOAMMOCTY Npn
[oBepuTenswHoOW BeposATHocTn P=0,95

Mpenen Mpepen socnpons-
:;\rliﬂvllvtlsegg: MOBTOPAEMOCTY IEOEI/IMOCTVI (il.flﬂ
[dvnana3oH onpegensembix (onsa pByx
pegense- o OBYX pe3ynbTaToB
KOHUEHTpauui, mr/xr - o
MOro 3ne- HeHTpay pesyneTaros na n3mepeHuii),
MeHTa pannenbHbIX R
onpegenexuni),
PTyTb Ot 0,002 po 0,05 Bkntou. 0,28 X 0,45 m X

X - cpegHee apumeTnyeckoe 3HauyeHue pe3ysibTaToB napassefibHbIX onpeaeneHui
MacCoBOI KOHLEHTpauuu afieMeHTa.

X - cpegHee apudMeTuyeckoe 3HauyeHue pe3y/ibTaToB aHain3a, MoslyYeHHbIX B [ABYX
nabopatopuax

3 [arta Bbigauun ceupetenbctea 17 mapta 2004 r

MeTposior MeTponornyeckom

cnyxo6bl TNY

«COIMNMACOBAHO»
naBHbIi meTponor TMNY PykoBoauTtesnb opraHa

naBHbIA MeTponor

®ry «Tomckuin LICM»

E.H.Py3aeB M.M.YyxnaHueBa
2004 . £Y 2004 .

«YTBEPXIAIO» «YTBEPXJANO»
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TOMCKUWM MONMUTEXHUYECKUA YHUBEPCUTET
BHEAPEHUECKAA HAYYHO-NMPON3BOACTBEHHAA ®NPMA “OMX”

AKKPEAVUTOBAHHAA METPOJIOTUYECKAA CNYXBA Ty
(aTTectaT 06 akkpegmTauun Ne POCC RU 01.00143-03 ot 24.12.01)

“YTBEF’)KLLAIO]. “YTBEPXAAK"

MY 08-47/160
(nopeecTpy MeTPOIOrn4ecKoi cnyxobl)

MOJTOKOWM kucnomMonouHbl e NPOAYKTbI .
MHBEPCVWOHHO-BONIbTAMNEPOMETPUYECKNIN METO/
N3MEPEHNA MACCOBOW KOHLUEHTPALWN PTYTU

B3ameH MY 08-47/081
MeTo,qvn(a KONN4YeCTBEHHOIo XMMNYeCKOro aHananisa
npo6 MOM0oKa M KNCTOMOJIOYHbIX NPOAYKTOB
Ha cojepxXaHune pTyTM MeTo4OM MHBEPCUMOHHOW BO/bTaMNepoMeTpun

“COrNACOBAHO”
MeTtponor
MEeTPONOrnyeckoi cnyxosl TMNY

* S H.M. MNukyna
“ 17 " mapTta 2004 .






1 HA3HAYEHUWE U OBJIACTb NMPUMEHEHUSA

Hacroawuin gokymeHt (MY 08—47/160) yctaHaBnuBaeT METOAUKY Bbl-
MOSIHEHUS U3MEPEHUN MAaCCOBbLIX KOHLEHTpauuu pTyTM npu aHanu3e npob
MOJIOKa U KMCFTIOMOJSTOYHbIX MPOAYKTOB (Kedup, psHKeHKa u Ap.) U ycTaHasnu-
BaeT NopsaoK onpefeneHus MacCoBbIX KOHLEHTpauuu pTyTU METOAOM WH-
BEPCUOHHOM BonbTamnepometpun (UB).

[uana3soH onpeaenseMbix coagepxaHui ptytu coctasnset ot 0,002 go
0,05 mr/kr.

Ecnu cogepxaHue anemeHTa B Npo6e BbIXOAMT 38 BEPXHIO rPaHuLy
AvanasoHa onpefensiemblX COAepXaHuii, AONYCKAeTCH YMEHbLLEHUE HABECKM
npobbl. Ecnn cogepxaHue aneMeHTa B Npo6e BbIXOAUT 38 HWDKHIOK rpaHuLly
AvanasoHa onpeaensembiX COAepKaHUi, TO AOMYCKAETCS yBENUYEeHue Bpe-
MEHU 3MEKTPOHAKOMNMEHUS. XUMUYECKME NOMEXHU, BNUSIIOLLME HA pe3ynbTaThl
onpeaeneHus pTyTu, yCTPaHAIOTCA B npouecce npobonoaroToBKy.

2 HOPMATUBHBIE CCbIITIKU

B HacTosiLuei MeToauke MCMOMNb30BaHbl CCbIMKM HA Crieaylolme CraH-
JapTbl:

FOCT 12.1.004-91 Cuctema craHgaptoB 6e3onacHoctu Tpyaa. Noxap-
Has 6e3onacHoCTb. ObLme TpeboBaHus

FOCT 12.1.019-79 Cucrema crtaHgapToB 6e30macHOCTU Tpyaa. Onek-
TpoBesonacHoCTb. ObLMe TpeboBaHMA U HOMEHKNATYPa BUAOB 3aLUMThI

FOCT 12.4.009-83 Cuctema craHgaptoB 6e3zonacHocTu Tpyaa. Noxap-
Has TexHWKa Ana 3awmTbl 06bekToB. OCHOBHbIE BUALI. Pasmellenne u obcny-
dXMBaHWe

FOCT 976-81 MaprapuH, »upbl AN KyNMHapuu, KOHAUTEPCKON, Xnebo-
nekapHoOn NPoMbILLNEeHHOCTH. [paBuna npuemMkn u MeToAbl UCMbITAHUN

FOCT 1770-74 MNMocyaa mepHas nabopaTtopHasa cTeknsHHas. LiunuHapel,
MEH3YPKU, KONObI, NPOBUPKU. TEXHUYECKUE YCIIOBUSA

FOCT 2156-76 Peaktusbl. HaTpuin aAByyrnekucrnbii. TeXHUYECKUe ycro-
BUSA

FOCT 2405-88 MaHOMeETpbI, BaKyyMMETPbl, MaHOBaKyyMMETPbI, Hamno-
pOMepbI, TATOMEPLI U TArOHaNopomepbl. O6LIME TEXHUYECKME YCIIOBUS

FOCT 4204-77 Peaktusbl. Kucnora cepHad. TeXHU4ECKMe ycrnosus

FOCT 4212-76 Peaktusbl. MeToabl NPUrOTOBIIEHUS PACTBOPOB ASA KO-
NOPUMETPUYECKOTO U HEETNIOMETPUHECKOTO aHanm3a

FOCT 4233-77 Peaktusbl. HaTpuit XnopucTbii. TEXHUYECKUE YCNOBUS

FOCT 4461-77 Peaktusbl. Kucnora asotHas. TeXHUYECKUE YCIOBUSA

FOCT 4520-78 Peaktusbl. PtyTb (Il) azoTHOokucnasa 1-sogHas. TexHuye-
CKWe ycrosus

FOCT 5381-72 Peayktop. TexHu4eckue ycrioBus

FOCT 6709-72 Boga guctunnupoBaHHasi. TeXHUYeckue ycroBus

[OCT 8625-77 MaHomeTp. TeXHUYECKUE YCNOBUS

FOCT 9293-74 (MNCO 2435-73) A30T raszoobpasHblii U XUIAKWNA.
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TexHuyeckue ycnosus

FOCT 9736-91 MpuGopbl anekTpudeckne NpsiMoro npeodpasoBaHusa ans
U3MEPEHUS HEJNEKTPUYECKUX BenuyuH. OBLme TexHudeckme TpeboBaHus U
METOAbl UCMbITAHUN

FOCT 10929-76 Peaktusbl. Bogopoaa nepokcua. TexHUYECKue ycno-
BUSA

FOCT 11125-84 Peaktubl. Kucnota asotHasi 0cobon YNCTOTbI. TexHU-
yeckue ycrosmusi

FOCT 12026-76 Bymara cunbTpoBansHas nabopartopHasi. TexHu4eckue
yCroBus

FOCT 13861-89 (MCO 2503-83) PeaykTopbl ANsi ra3o-nnasMeHHon o6-
pabotku. ObLmMe TEXHUYECKHUE YCIOBUS

[OCT 14262-78 PeaktuBbl. Kucnora cepHas ocoboin YnMcToTbl. TEXHU-
yeckue ycnoBusi

[OCT 14919-83 OnekTponnuTbl, 9MEKTPONSIUTKA W >KAapOudHble 3Jnek-
TpoLukadbl ObITOBbIE. OBLUME TEXHUYECKUE YCIIOBUS

FOCT 15150-69 MawmHbl, NpMbOpbl U APYyrUe TEXHUYECKUE U3OENUS.
McnonHeHna Ans pasnuYHbIX KNMMaTUYecKux pavioHoB. Kateropuum, ycnosus
aKcnnyaTauuu, XpaHeHUs n TPaHCNOPTUPOBaHUA B YaCcTU BO3AEICTBUA KNMa-
TUYECKUX (PaKTOPOB BHELLHEN Cpeabl

FOCT 17435-72 JInHenkun YyepTexHole. TEXHUYECKUE YCIOBUS

FOCT 1770-74 MMocyaa mepHasa naboparopHas creknaHHas. Liununa-
pbl, MEH3YPKM, KONObI, NPOOUPKK. OBLIME TEXHUYECKME YCNOBUS

FOCT 17792-72 3nexTpoh CpaBHEHUs1 XIOpCepedpsiHbIii HACILLEHHbIN
06pasLoBbIi 2-r0 pa3spsga

FOCT 19908-90 Twurnu, Yallku, cTakaHbl, KONObl, BOPOHKU, NPOBUPKM 1
HaKOHEYHUKM M3 MPO3PavHOro KeapueBoro crekna. ObLumue TexHu4eckue ycrno-
BUSA

[OCT 20490-75 Peaktusbl. Kanuit MapraHUOBOKUCHbIN. TexHun4eckue
ycroBus

FOCT 21400-75 Ctekno xumuko-nabopatopHoe. TexHudeckue Tpebosa-
HuA. MeToabl UCNbITAHUI

FOCT 24104-2001 Becbl nabopatopHble. OOWmMe TeXHU4Yeckue
TpeboBaHua

[OCT 25336-82 Tlocyaa u obopyaoBaHue naboparopHble CTEKNSHHbIE.
Twnbl, OCHOBHbIE NapameTpbl U pa3Mepbl

FOCT 26809-86 Monoko M MOMOYHbIE NPOAYKTLI. Mpasuna npuemMku,
MeToabl 0TO0opa 1 NoAroTOBKM NPOB K aHanu3y

FOCT 28165-89 [Mpubopbl 1 annapaTbl nabopaTopHble U3 cTekna. Ak-
BaauCTUNNATOPLI. Mcnaputennu. YCTaHOBKM pekTUdMKaLMOHHbIe. ObLme Tex-
HU4eckme TpeboBaHuA

FOCT 29225-91 (MCO 1775-75) MNocyaa n obopyaosaHue apdoposbie
natboparopHblie. Obme TpeboBaHUSI U METOAbI UCTILITAHWI

FOCT 29227-91 (NCO 835-1-81) Mocyna nabopaTtopHasi CTEKMNsIHHAsA.
MuneTkn rpagynpoBaHHble. Yactb 1. ObLime TpeboBaHus

FOCT 29228-91 (MCO 835-2-81) Mocyna nabopatopHas CTEKMNsIHHAsA.
MuneTkn rpagympoBaHHble. YacTb 2. MuneTkn rpagympoBaHHble 6e3 ycTaHoB-
TNEHHOTO BPEMEHU OXXMAAHUS
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FOCT P 8.563-96 NocymapcrBeHHasi cuctema obecnevyeHust eauHCTBa
usmepeHuin. MeToamku BbINONHEHUS U3MEPEHUI

FOCT P WUCO 5725-1-2002 To4HOCTb (NPaBUMbLHOCTb U NPELM3UOH-
HOCTb) METOAOB U Pe3ynbTaToB U3MepeHuin. Yactb 1. OCHOBHbIE MONOXEHUS U
onpeaeneHus

FOCT P UCO 5725-6-2002 To4HOCTb (NPaBUIbHOCTb U NPELU3UOH-
HOCTb) METOAOB U pe3ynbTaToB U3MepPeHUin. YacTb 6. Micnonb3oBaHue 3Haye-
HWUW TOYHOCTU Ha NPaKTUKeE.

3 CYIJHOCTb METOOUKN

Metoa VB uamepeHnuii 0CHOBaH Ha CNOCOBHOCTU 3NIEMEHTOB ANEKTPO-
XUMUYECKM OCaXKAATbCH HA MHAMKATOPHOM JMEeKTpoAe U3 aHanM3upyemoro
pacTtBopa npu noTeHuuane npeaenbHoro AMd@y3sMoHHOrO TOKa, a 3aTem
pacTBOpATLCA B MpoLIecce aHOAHOW nomnspu3auuu npu onpeaeneHHoM no-
TeHuuane, XxapakTepHOM AnA AaHHOro anemeHTta. Perucrpupyemblii Ha
BOMbTaMneporpaMMe aHanuTUYecKMin curHan asnemMeHTa nponopuuoHaneH
€ro KOHLUEeHTpaLuu.

MaccoBble KOHLEHTpauuu driEMeHTa B UCMbITYEMbIX pacTBOpax npoobl
onpeaensloT No meToay A06aBOK B HUX aTTECTOBAHHLIX CMECEN C YCTaHOB-
NEHHbIM COAEPKaHUEM ONPEAEnAeMOoro anemMeHTa.

MeTtoauka aHanusa OCHOBaHa Ha nNPOBEAEHWM UHBEPCUMOHHO-
BONbTaMMNEePOMETPUYECKUX U3MEPEHUI pacTBOpa nNpobbl nocne ee npeasa-
PUTENLHON NOArOTOBKU (PUCYHOK 1).

MoproToska

Moarotoska npubopa,
npo6 > AMNEKTPOAOB,

PacTBOpOB U TA.

E—

NB-n3mepeHus

npo6bi

Cbemka
Chemka Beepetme BA-KpMBOM ¢ Pacuer

BA«pueoii  [m—P] AC onemetTa ===  1o6amc0n AC "] KoHueHTpaLuM

Mposepka
f—b] aneKTpOXVMMUEC-
KOW Ayeitku

Pucyrok 1. OCHo8Hble smaribl aHanu3a npob memodom 1B

MeTtoauka OCHOBAaHa Ha npoBeaeHUn WHBEPCUOHHO-
BONbTaMNEPOMETPUYECKOTO U3MEPEHUA pacTBOpa npobbl nocne ee npeasa-
puTenbHON noaroToBku. MNpeaBapuTensHas NoaroToBka nNpo6 Monoka u Ku-
CMOMOIOYHbIX MPOAYKTOB ANSi ONPEeAENEeHnss MacCOBOW KOHLEHTpaLMKU PTYTH
OCHOBAaHa Ha nepesoje BCex hopMm PTYTU B ABYXBANEHTHYIO PTYTb NpuU pac-
TBOpPEHUM NPo0 B a30THOM KUCIOTE U NEPEKUCU BOAOPOAA.
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Mpouecc anekTpoocaxaeHus prTyTu W3 pacTBopa MNOArOTOBMEHHON
nNpoObl HA UHAMKATOPHOM 30MOTO-TPAaPUTOBOM 3NEKTPOAE NPOXOAUT MPU Mo-
TeHynane anekrponusa, pasHom 0,0 B oTHocuTenbHO xnopcepebpsHOro
anekrpoga (XC3), B Te4eHne 3a4aHHOro BPEMEHU anekTponusa 5 — 15 MuH.
Mpouecc anekTpopacTBOPEHUS 3reMeHTa C MOBEPXHOCTU 3NEKTpoaa U peru-
cTpauua aHanWTUYECKOro CUrHana aHoAHOro Nuka Ha BOMbTaMneporpamme
(BA-KpvBOW) NpoBOAUTCA MNPU JIMHEWHO-MEHAIOLLEMCS (B CTOPOHY MOJIOXK-
TenbHbIX 3HAYEHUIM) NOTeHUMane npu 3ajaHHon YyBCTBUTENbLHOCTU Npubopa.

MoTeHyman Makcumyma aHOA4HOro Toka (nuka) pTyTu Ha (poHe a3oTHOW
kucnoTel paseH (0,60 + 0,05) B.

MaccoBas KoHUeHTpauusi pTyTu B npobe onpeaensieTcs MeToaoM Ao-
§aBOK aTTeCTOBaHHbLIX CMECEN PTYTU.

Cxema aHanusa npo® MOnoka M KUCMOMOJIOYHBIX NMPOAYKTOB Ha CO-
OEPXaHUEe PTYTU NPUBELEHA HA PUCYHKE 2.

Xumnyeckas
obpaboTka HN?+OI;ICZOZ> MB-un3mepeHus
npo6bl = Hg(2+)

PucyHok 2. OcHOeHbie amaribl npo60ornod20moeKku npu aHanu3e npood
MOJI0Ka U KUCIOMOJI04HbIX NMPOOdyKmMoe Ha codepxaHue pmymu

4 MPUMUCAHHbBIE XAPAKTEPUCTUKU MOrPELIHOCTHU U3MEPEHUNA
M EE COCTABJIAOLWNX

4.1 MeTtoauka BbINOSIHEHUA U3MEPEHMUIN MACCOBbIX KOHLEHTpaLUuii pTy-
T B NpoBax MOMoKa U KUCMOMOSOYHbIX NMPOAYKTOB (KedMp, PSKEHKA U Ap.)
METO4OM MWHBEPCUOHHONW BOMbTAMNEPOMETPUM oBecneumBaeT nonyyvyeHue
pe3ynbTaToB M3MEPEHU C MOTPELLHOCTbIO, HE MpEeBbILLAIOLLIEH 3HAYEHWUN,
npuBeAeHHbIX B Tabnuue 1.
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Tabnuua 1 — lnanasoHbl U3MEPEHUI, OTHOCUTESbHbIE 3HAYEHMS MOKa-
3atenei TOYHOCTU, NOBTOPAEMOCTU WM BOCMPOU3BOAMMOCTM METOAMKU NPU
[oBepuUTenbHON BeposTHOCTM P=0,95

lNokasaTtenb
[NokasaTenb BOCNPOU3-
NOBTOPS€- | pogumocTu | MokasaTens
Haume- MocTu (cpeaHe- TOYHOCTH
HOBaHME | 1 3ok onpege- (CpeaHe- | yganparude- | (rpaHuLpl, B
onpeae- | "o KOHp eﬂ KBafpaTMie- | cyoe oTKIO- | KOTOPLIX Ha-
nsemMoro ToaLMii MFL/"KI’ CKO€ OTKMNO- | peype oG- | XOAMTCS MO-
anemMeH- paLum, HEHWE NOBTO- | npoysoaM- | FPELLHOCTL
Ta psemocTy), MOCTH), METOANKM),
0
s 1, % 0 8,%
G’(gj' O'R(é'j,%
pmyms | O7 000270005 10 16 23
BKITHOY.

4.2 3HayeHns nokasarens TOYHOCTU METOAMKN UCMONb3YIOT NpU:

- OLeHKe aesiTenbHOCTU nabopaTopuili Ha Ka4yecTBO NPOBEAEHUSA UCTIbI-
TaHUI;

- OLleHKe BO3MOXHOCTU WUCNOMb30BaHWUA Pe3ynbTaToB U3MEPEHWI Npu
peanu3auum METOAUKM BbINOMHEHUS U3MEPEHUI B KOHKPETHON abopaTopuu.

5 TPEBOBAHUA BE3OINMACHOCTHU, OXPAHbI OKPY?KAI'OU.IEI'? CPE/bI
IPH BbINMOJIHEHUU USMEPEHUN

5.1 Ycnoeus 6e3onacHo20 npoeedeHus pabom

5.1.1 K pa6ote ¢ nonaporpacdOM unu BONbTamnepomMeTpuy4eCckum aHa-
nM3aTopoMm, HarpeBaTenbHbIMKU MPUBOpaMM U XUMUYECKUMWU pPeakTMBaMm [0-
nycKaeTcA NepcoHarn, WU3y4MBLUMI WHCTPYKUMIO MO 3KcnnyaTtauuu npubopa,
npasuna paboTbl ¢ XMAMUYECKUMU PEAKTUBAMU U XUMUYECKOW NOCYAO0N.

5.1.2 Mpubop n Mmelwanka B npouecce 3aKCnnyatauuum AOIMKHbI ObITb
HaAeXHO 3a3eMIEHbI.

5.1.3 lMpu BbINOMHEHUU aHANUTUYECKUX U3MEPEHUN HeobXoauMO COo-
Onopgath TpeboBaHus TexHukn 6e3onacHoCTU npu pabote ¢ XUMUYECKUMU
peaktusamu no FOCT 12.4.009.

5.1.4 OnekTpobe3onacHOCTb Npu paboTe C 3NEeKTPOyCTaHOBKaMU - MO
FOCT 12.1.009.

5.1.5 MomelueHne nabopaTopumn AOIMKHO COOTBETCTBOBAThL TpeboBa-
HUsIM noxkapHon 6esonacHoctu no NOCT 12.1.004 n umMeTb cpeacTea noxa-
potyweHusa no FOCT 12.4.009.
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5.2 TpeboeaHusa K keanugukayuu ornepamopos

BbINONHEHME U3MEpEHUWii NPOU3BOAUTCS NAbOPaAHTOM MM XUMMUKOM-
aHaNUTMKOM, BNAAEIOWMM TEXHUKOW BOMbTAMMNEPOMETPUYECKOTO aHaNU3a u
U3YYMBLUMM MHCTPYKLIMIO MO SKCMIyaTaLuu UCNONb3yeMOM annaparypsbl.

5.3 Ycnoeus ebinonHeHUss usmepeHull

M3mepeHuna npoBogATCAa B HOpMaribHbIX 1abopaTOPHbIX YCNOBUAX:
TemnepaTypa okpyxatoLlero Bo3ayxa, °C 25+10

ATMOCdepHOe AaBneHne, MM.pT.CT 760 + 30
OTHOCUTENbHAA BNAXHOCTb BO3ayxa, % 65+15
YacroTta nepemeHHOro Toka, 'y 50+5
HanpsixeHnue nutanus B cetu, B 220 +£10

6 OTBOP U XPAHEHWE lPOB

OT160p u xpaHeHWe nNpob NPOBOASAT MO HOPMATUBHOW AOKYMEHTauuu
ONA  [aHHOW  rpynnbl  aHaAnNM3MPyemon OAHOPOAHOW  mpoaykuun  (no
FOCT 26809, NOCT 976, FOCT 30004.2 u ap.).

[na aHanu3a ucnonb3yloT ABe napannenbHbiX Npobbl U OAHY XOno-
CTYIO UMK AB€E NapaniesbHbIX U OAHY PE3EPBHYI0 NPoObI.

7 CPELCTBA U3MEPEHWNA, BC[TOMOIATE/IbHOE
OBOPY[JOBAHME, NOCY[]A, PEAKTUBbI U MATEPUATIbI

Mpu NpoBeA€HUM KONMUYECTBEHHOTO XMMUYECKOTO aHanu3a NpuMeHsItoT
creaylolMe cpeactsa W3MEpPEHUi, BCrnoMmoraTensHoe obopyaoBaHue, nocy-
[y, MaTepuars! ¥ PeakT1BbI:

7.1 Cpedcmea usmepeHull u ecnnomo2amernbHoe ob6opydoeaHue

7.1.1 Nonaporpad (MY wunu apyron) B KOMMSEKTE C ABYXKOOPAMHAT-
HbIM CamMONMCLUEM M LMdpOoBLIM BONbTMETPOM Tuna $-203 [1];

unu komnnekc CTA aHanuMTUYECKU BONbTamrnepoMeTpuyeckui [2] B
komnnekre ¢ IBM-COBMECTMMbIM KOMNbLIOTEPOM (Npunoxenune b);

[onyckaeTcsa ucnonb3oBatb agpyroe o6opyaosaHue u npubopbl, NO3BO-
naowme BOCNPOU3BOAUTL METPONOrMYECKUE XapaKTEPUCTUKMU, YKa3aHHbIE B
JaHHOM MeToauKe aHanusa.

7.1.2 OnekTponuTUYEcKas syeinka, Unum gaTyuk, B COCTaB KOTOPOW BXOAAT:
AnekTpoabl:
MHANKATOPHbINA 3NEKTPOA - 30N0TOrpaduToBLIN HA OCHOBE rpaduTa;
ANeKTPOS cpaBHeHus - xrnopcepedpsaHbiv B 1,0 monb/am™ NaCl unu KCI
¢ conpoTueneHmem He 6onee 3,0 kKOm.
CMEHHbIE CTakaH4MKM U3 KBapLEBOro CTekna BMECTUMOCTbiO 20 —
25 cm>;
MpucnocobneHuns AnA nepeMelunBaHUs pacTBOpa - MarHUTHas Mme-
12



Lianka unu cteknsaHHasa pr6|<a C OTTAHYTbIM KOHLIOM ANnA noaBoAa UHEPTHO-
ro rasa, unu sBubpauust MAHAMKaTOPHOTO ANEKTPOAA B AaTUMKeE.

7.1.3 Pepyktop no MNOCT 5381 ¢ maHomeTtpom (140 + 1) atm. no
FOCT 8625 (npu ncnonb30BaHMU MHEPTHOTO rasa).

7.1.4 Becbl nabopatopHble aHanuTuyeckue obllero HaszHavyeHusa ¢
Hambonblwum npegenoMm B3eewwmBaHuss 200 r, 2-r0 Krmacca TOYHOCTM MO
FOCT 24104.

7.1.5 JosaTtopbl NNeTo4Hble eMkocThio 0,01 - 1,00 oM’ (10 - 1000 mkn)
Tuna M1 wnu gpyroro Tuna.

7.1.6 MariutHaa mewanka Tuna MM 4 (MonbLia) unu apyras noao6-
HOro TUMa, CTeMKEHb MarHUTHOW MeLuanku.

7.1.7 Tnutka anekTpuyeckasa ¢ 3akpbITon cnupanbsto no NOCT 14919
Unu Apyrux Mapox.

7.1.8 MydenbHas neyb Tuna MM - 8 nnm MP-64-0215 no TOCT 9736

UNn SMeKTPoneYb CONPOTMBNEHMA KamepHas nabopartopHas, oGecne-
unBaioLas NoAAepKaHue 3afaHHOTo TemnepaTypHoro pexwma ot 150 C no
600 Cc NorpeLuHocTbio + 25 °C;

UM KOMMMEKC I'Ip060I10,E|r0TOBKI/I “Temoc-3kcnpecc” ¢ guanasoHoOM pa-
6ounx Temnepatyp ot 50 e no 650 Cec NOrpeLLHOCTbI0 u3mepeHui +15 °C
(nsrotosutens OO0 “UTM”, r.ToMCK).

7.1.9 Annapart gna auctunnaumm sogbl AC[-4 no FOCT 28165 unu [3].

7.1.10 Wunubl TurenbHble [4].

7.1.11 WUnaHrm nonmaTuneHoBbIE UNKU pe3nHOBLIE AN NoABOAA rasa K
Ayenke (NpU NCNONbL30BAHUN UHEPTHOTO rasa).

7.1.12 INuHeinka YepTexxHas MeputenbHaa no MOCT 17435.

7.1.13 dunbTpbl 06€330M€HHbIE [5] .

7.1.14 Bymara unbTpoBansHasa no FOCT 12026.

7.1.15 bymara maclrabHO-koopaAnHaTHas.

7.2 Mocyda

7.2.1 NMunetkn MepHble nabopaTtopHble CTeKHFIHHbIe 2-ro Knacca Tou-
HOCTU BMECTUMOCTbIO 0,5; 1,0; 2,0; 5,0; 10,0 cm° no FOCT 29227.

7.2.2 Tlocynpa mepHaa nabopaTopHas CTEKNAHHAA C MPUTEPTbIMU
npobkamu 2-ro knacca TOYHOCTH no roCT 1770 KOnObl HaNMBHbIE BMECTU-
MOCTbIO 25,0; 50 0; 100,0; 500,0 cm® 1 1000,0 cm>; LMAnHAPSI BMGCTVIMOCTblO
50,0; 10,0 om’; ; NPOBUPKN MEPHbIE BMECTUMOCTbIO 10 ,0;15,0 om’.

7. 2 3 BrOKCbI C NPUTEPTLIMU KPbILLKaAMK BMECTUMOCTbIO 20,0 - 30,0 oM’

724 CTaKaH‘-WIKI/I M3 NPOMbILLNEHHOrO KBapueBoro crekna mapok Ky,
KB o6bemom 20 - 25 cm”.

7.2.5 3kcukartop no FOCT 25336.

7.2.6 Kpblwku-gednermMaTopbl AnA CTakaHYMKOB U3 TEPMOCTOWMKOIO
cTekna KoHycoobpasHoin hopMbl gnameTpom 25 - 35 MM BbICOTON 20 - 25 MMm.
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7.2.7 C6opHuK (cneymanbHas eMKOCTb) ANsl CnMBa pacTBOPOB MOHOB
300M10Ta U PTYTU.

7.3 Peakmuebl u Mamepuarnbl

7.3.1 TocynapcTBeHHble CTaHAapTHble 06pasubl cocTaBa pPacTBOPOB
MOHOB PTYTU C NOTPELUHOCTLIO He Bonee 1 % oTH. npu P = 0,95. KoHueHTpa-
uusa anemeHTa B cTaHgapTHoM o6pa3sue aomkHa ObiTb He meHee 0,1 Mr/cm™.

Hanpmmep, CO 3497-86 - pacTBOp pTYTH C KOHUEHTpauuei 0,1 mr/om’
urm 1,0 mMr/cm’.

7.3.2 Ptytb (II) a3oTHOkMcnas 1-sogHasa no FOCT 4520.

7.3.3 CraHpapTHbiii  oBpasey COCTaBa pactBopa uWOHa 305f0Ta
(FCOPM-14) 'CO 3398 koHueHTpauuu 0,1 mr/om>,

7.3.4 Kucrnota a3oTHas KoHueHTpuposaHHada no FOCT 11125 oc.u. unu
no FOCT 4461 x.u.

7.3.5 Kucnota cepHasa KoHueHTpupoBaHHas no NOCT 14262 oc.4 unu
no FOCT 4204 x.u.

7.3.6 Bopa OuaguctunnuposaHHas [6] wunu AVICTVIJ'IJ'IVIPOBaHHaFI no
FOCT 6709, neperHaHHas B I'IpVICyTCTBI/Il/I cepHou kucnotsl (0,5 oM’ KOHLIEH-
TPUPOBAHHON cepHow KMCMOTbI U 3 cM° 3%-HOro PacTBOpa Kanusi MapraHLie-
BO-KUCTOTO Ha 1 AM> AUCTUNNMPOBAHHON BOAbI).

7.3.7 Mepokeua sogopoaa no FOCT 10929.

7.3.8 Hatpui xnopucteii no NOCT 4233.

7.3.9 Kanui xnopuctein [7].

7.3.10 Hatpuin gsyyrnekucnbin no NOCT 2156.

7.3.11 A30t rasoo6pasHbin no FOCT 9293-74 unu Apyrol UHEPTHbIN
ras (aproH, renui, Npyu MCNONb30BaHUU UHEPTHOTO ra3a).

7.3.12 Wikypka wnudpoBanbHas TkaHeBasA anMasHas ¢ 3€pHUCTOCTbIO
2-3 mkm (1M 3/2) [8] .

7.3.13 bymara nHgukaTtopHas yHuBepcarnbHas.

Bce peakTuBbl 40omkHbI ObITh kKBanudukauum OCY unu XY. Peaktus no
7.3.2 npuMmeHsieTCa nNpu OTCYTCTBUM CTaAHAAPTHLIX 06pa3uoB.

8 NMOAJroOTOBKA K BbIMOJIHEHUIO U3MEPEHUNA

8.1 [Modzomoeka npubopoes Kk pabome

MoaroToBka M npoBepka nonsAporpada unu BoNbTamnepoMeTPUYECKO-
ro aHanusatopa (CTA u ap.), camonucua M LUPOBOro BOSbTMETPA UK
KOMMNbIOTEPA NPOU3BOASIT B COOTBETCTBUU C MHCTPYKLMEN MO dKCMyaTaumm u
TEXHU4ECKOMY OMUCAHWUIO COOTBETCTBYIOLLMX NPUOOPOB.
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YcTraHaBnuBaloT CreayloLmii pexuiv padboTel Npubopos:

< [ABYX-3MEKTPOAHYIO CUCTEMY USMEPEHUI;

< MOCTOSAHHOTOKOBBIN PEXUM PErncTpaLuu BoNbTamneporpaMm;

< MONAPU3YIOLLIEE HaMNPSKEHUE ANS SNEKTPOHAKOMIEHUS PTYTU U 30-
nota (0,00 + 0,05) B;

noTeHuunan Havana perucrpayumn sonbtamnepHon kpuson: 0,00 B;

KOHEeYHOoe HanpsbkeHue passeptku: +0.90 B;

CKOPOCTb JIMHEWHOTO U3MEHeHuA noTeHumana 40 mB/c;

YYBCTBUTENBLHOCTL NpuGopa Mmpu perucrpauuyu BOSbTamneporpaMmbl
210°:2.10% A/mm (B 3aBUCMMOCTU OT COAEPXKAHUSA NEMEHTA B
aHanusupyemon npo6e u NOBEPXHOCTU ANEKTPOAA);

< BpeMsa anektponusa 1 - 15 MuH (B 3aBUCUMOCTU OT COAEPXKAHUSA

anemMeHTa B npobe).

3
o

2o

-

2o

*

3

X

8.2 NModzomoeka nabopamopHoli nocyobi

8.2.1 HoByio nabopaTopHylO CTEKIAHHYIO MOCyAY, CMEHHbIE€ HAKOHEY-
HWUKM 403aTOPOB, MUNETKU NPOMbLIBAIOT a30THOW KUCIOTOW U MHOFOKpaTHO Gu-
AUCTUNNUPOBAHHOW BOAOW. KBapLeBble CTakaHYMKN AONOSHUTENbHO KUNATAT
B pa3baBneHHON CepHON KUCNoTe B TevyeHue 5 - 10 MMH M NpokanueaioT B
mydpensHon neuun npu temnepatype 400 °C - 500 °C B Teuenue 5 - 10 MuH.

Mocne aHanu3a Ha cogepXxaHue pmymu KBapLEBbIE CTAKaHYUKKU MPO-
MbIBaIOT NUTLEBON COAON, OGUAMCTUNIIMPOBAHHOW BOAOW W NpOKarnvBaloT.
Hg (2+) npu npokanuBaHumn ynetaeT MOMHOCTLIO, MOSTOMY HET HE0OX0aMMO-
CTU NPOBEPSATb CTaKaHbl HA YNCTOTY (OTCYTCTBUE PTYTM) NEPE KaKablM aHa-
NM30M.

CMeHHble KBapLEeBble CTaKaHYMKM XPaHAT 3aKPbITbIMU Kanbkom unu B
3KCUKaTope B CyXOM BUAE.

8.2.2 lpoBepky CTakaH4YMKOB Afsi aHanM3a Ha YUCTOTY NPOBOAAT ny-
TEM perncrpauum sonbTamneporpamm OHOBOro anekTponuta no 9.1 nocne
MHOTOKPAaTHOro OnonackMBaHusa Mx GuanCTUNNMPOBaHHOW BOAOK U (DOHOBLIM
3MEKTPONIUTOM.

OnTumaneHbIMKU SAIBMSAKOTCA TakKUe KayecTBa PeakTUBOB WM YUCTOTA Mo-
Cyabl, KOraa nony4atoT aHanMTU4eCcKue curHanbl pTyTu B (OOHOBOM 3N1EKTPO-
nuTe MeHee 2 MM NpU MAKCMMAarbHO UCNOMb3yEeMOW YyBCTBUTENLHOCTU NPU-
6opa.

8.3 [lpuzomoeneHue u npoeepka pabombl UHOUKAMOPHO20
anekmpoOda u annekmpoda cpaeHeHUs

8.3.1 lMoaroToBka WHAMUKATOPHOrO 305yI0TO-FPaACPUTOBOrO dnekTpoaa
(8I'3) ans onpeageneHus pTyTn

33 npeacrasnsieT coboii rpacdUTOBLIM TOPLEBON 3MEKTPOA C HaHe-
CEHHOIN Ha Hero nneHkoun 3onota. MpadutoBbIn TopueBon anektpog (M) us-
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rotTasnmeakdT U3 NPONUTAHHOINO pPasnUYHbIMK BeLECTBaMU Fpa(bI/ITOBOFO
CTEPXHA C AMameTpoM paboyen NoOBEpXHOCTU 3 MM.

Ona nonyyenus 313 (Gnsa onpedeneHus pmymu - ¢ TOHKOW NINEHKON
3050Ta, HAHECEHHON B Npouecce namepenus (in situ)) pabo4yto NOBEPXHOCTb
rpapuToBOro aNeKkTpoaa npeaBapuTenbHO OTLLMGOBLIBAIOT HA PuUnbTPE.

3aTeM 9neKkTpoa OnonackualT OMAUCTUNNUPOBAHHON BOAOW WU UC-
nonb3yloT NPU U3MEPEHUU CurHamna ptytu. TOHKaa 30M0Tas nneHka nonyya-
eTcsa MyTeM 9neKTponu3a MOHOB 30M0Ta M3 pacTBOpa BMECTe C onpegense-
MbIMW MOHaMU PTYTU B Npouecce namepenus (in situ).

Mocne npoeseaexHna aHanu3os 33 XpaHAT B CyXOM Buae.

8.3.2 MoaroToBka k paboTe anekTpoaa CpaBHEHUS

OnekTpoa CpaBHEHUS 3anOfHAOT 0JHO-MOSISIPHBIM PAcTBOPOM XI0pPK-
[a Kanua Wunu HaTpus, 3aKpbiBalOT MPOOKOW OTBEPCTUE M BbIAEPXKMBAIOT HE
MeHee 12 4y AnfA yCTaHOBMEHUS PABHOBECHOrO 3HA4YeHUsl noTeHuuana npu
nepeoM 3anonHeHuu. MNocne NpoBeAEHUs aHaAnM30B JMNEKTPOA XPaHAT, Mo-
rpysuB ero B O4HO-MOMSAPHLIA PacTBOP XIopuaa Kanust M HaTpus.

8.3.3. MpoBepky paboTbl WMHAUKATOPHOIO 30MO0TO-rPadOUTOBOrO ANeK-
Tpoaa U 9nekTpoda CpaBHEHMSA NPOBOAAT B COOTBETCTBUU C 9.1 HacToALEN
METOAMKM.

8.4 lMpucomoeneHue pacmeopoe

8.4.1 OcHOBHOI pacTBOp, coaepxawwmin 100,0 MI'/JJ,M3 PTYTH, rOTOBAT
no oaHOMY U3 crnoco6oB:

a) MpuroToBneHWe U3 rocyaapCTBEHHbIX CTaHAAPTHbIX 00 pasLos cocTasa
pacTBOPOB C aTTECTOBAHHLIMU KOHLEHTpauusaMmu ptytu 1,0 mr/cm g 0r/am’)

B mepHyto konby BMeCTVIMOCTbIO 50,0 cm° BBOAAT 5,0 CM CTaHgapTHo-
ro o6pasua coctaBa pTyTu, 0,5 CM> KOHLEHTPUPOBAHHOI a30THON KUCIOTbI U
[0BOASAT 06beM A0 METKU BUAUCTUNNMPOBAHHOW BOAOM.

6) MpurotoBnexnne u3 conu ptytn no FOCT 4212
Ha aHanuTuyeckux secax 6epyT Hasecky (0,1708 + 0,0002) r prytu (ll)
asoTHokucnon 1-sogHoi Hg (\703 - H,O , KONN4eCTBEHHO NEPEHOCAT B

MepHyl0 Konby BMectumocTbio 100,0 cm®, po6asnsior 1,0 oM’ KOHLIEHTPUPO-
BAHHOW a30THOM KUCMOTbI U AOBOAAT 06beM A0 METKM 6u,qucmnnupOBaHHow
BoAoN. Takum oBpasom, nonyvyeH pactsop ¢ cogepxaHuem 1000,0 mr/am’
MNOHOB pTmi Ons npurotoBneHWs OCHOBHOIO pacTBOpa C COAepXXaHUeM
100,0 mMr/am® u3 atoro pacteopa ¢ NoOMOLLbIO nNuneTkn 6epyT 5,0 cm paCTBO-
pa, KONMYeCcTBEHHO nepeHoc;iT B MEPHyK Konby BmecTtumocTtbio 50,0 oM,
BHOCAT Tygda e 0,5 cM® KOHLEHTPUPOBAHHON a30THOM KUCMOTHI U p,oaonm
o6bem A0 MeTKM BUANCTUNNMPOBAHHON BOAOMN.
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OCHOBHOI pacTBOpP PTYTU YCTONYMB B TEYEHUE 6 MecsiLeB.

8.4.2 ATTecToBaHHblE CMECU PaCTBOPOB OMNpeaensieMbiX 3MEeMEHTOB
rOTOBAIT cornacHo [9]

ATtTecToBaHHble cmecu cepuin AC-1, AC-2, AC-3, AC-4 ¢ coaepxaHu-
em no 10,0; 1,0; 0,50 u 0,25 mr/am’ pmymu roTOBAT COOTBETCTBYOLLMMU
pa3baBneHmsaMu pacTBOPOB B MEPHbLIX KonbGax GuanCTMnnMpoBaHHOW BOAON
c noﬁasneHmeM KOHLIEHTPUPOBAHHON a30THOW KMCMOTbl A0 KOHLEHTpaLuu
0,1 MOJ‘Ib/}J,M ANs npeaynpexaeHus rmaponusa cornacHo Tabnuupbl 3.

Mpy NMOBTOPHOM MPUrOTOBMEHUM PACTBOPLI CMMBAIKOT B CheLuanbHbIi
COOpHWK, KONObl HE MPOMbIBAIOT BOAOW, A 3aMONHAKT CBEXENPUrOoTOBMEH-
HbIM PACTBOPOM TOW XK€ KOHLIEHTpaLuum.

Tabnuuya 3-TlpurotToBrneHne aTTeCTOBaHHbIX CMECEN pTyTh

KoHueH-
TpaLLtMﬂ Konuet- Koa
MGXOZHOTO Ot6upae- O6bem Tpauus nonyueH-
3nemenT | pactBopa MbiiA MEpHOW | MpUroToB- | pac-
[N9 NpMro- obbewm, I'IOCy,ClbI NEHHOro TBOpA
TOBMEHUS o om’ paCTBOPa (AC)
AC. Mr/,u,M3 AC, Mr/,qM
100,0 2,50 25,0 10,00 AC-1
PTyTb 10,0 2,50 25,0 1,00 AC-2
10,0 0,50 10,0 0,50 AC-3
10,0 0,25 10,0 0,25 AC-4

AC-1 ycronumBa B TeyeHue 60 agHen; AC-2 - B TeyeHue 30 aHew;
AC-3 - B TeueHue 15 gHen.

8.4.3 PaCTBopr
1,0 MOJ'Ib/,D,M

Hasecky (5,84 + 0,01) r xnopuaa Hatpus unu (7,46 + 0 ,01) r xnopuaa
Kanusa noMeLalT B MEPHYIO Konby BMectumocTbio 100,0 oM’ pacTBopsioT B
HeGOonbLIOM KOonuyecTBe GUAUCTUNNIMPOBAHHON BOAbI U AOBOAAT 06bEM A0
MeTKU GMaANCTUNNUPOBAHHOW BOAOA.

Xnopuaa HaTpus WNM - Kanust  KOHLEHTPAaLmu

8.4.4 A30THYIO KMCNOTY (Mapku X. 4.) neperoHAoT. NeperHaHHasa (npu
TemnepaType 120 "C) a30THasi KUCIOTa KOHLEHTpaLmm 12,0 MOnb/aM”.

8.4.5 lMNpuroToBneHune pacTeopa (POHOBOr0 3neKTponuta (a3oTHas Ku-
cnora)

B crakaH Ans npoBeAEHUss U3MEPEHUN C MOMOLLLIO MUNETKU BHOCAT

10,0 cm® GuamcTunnMpoBaHHoi Boapbl, 0,10 cM® a30THOM KMCTOTHI, 0,04 cM
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pactBopa 3onota (3+) koHueHTpauuu 100,0 Mr/am>;
Pactsop hOHOBOrO 3MEKTPONUTA rOTOBAT EXXEAHEBHO HEMOCPEACTBEH-
HO nepej nNpoBeAeHneM aHanusa.

8.5 [Tod2zomoeka npo6

MoaroToBka nPO6 MOIOKa U KUCITOMOJIOYHbIX MPOOYKIMoe Ans
aHanusa npu onpeaeneHMU KOHUEHTpauuu pTYTU BKMOYAET “MOKpOe” OKUC-
neHne pacTBOPOM a30THOI KUCMNOTbI M NEPeknucu Boaopoaa.

Ons aHanusa GepyT ABe napannenbHbiX NPoBbl W OAHY XOJIOCTYIO
npooy.

8.5.1 “Mokpoe” okucneHue npoBOAUTCS Crieaytomm obpa3om

Haseckun no 0,5 - 1,0 r aHanuaupyemown npo6bl (Monoka, kecupa, no-
rypra, CnmBOK, CMeTaHbl; Ana Teopora - 0,2 r), B3ATble C TOYHOCTLIO 40 0,01 T,
noMeLLaloT B KBapLeBsble CTaKaH‘WIKVI NPOBEPEHHbIE Ha YUCTOTY no 9.1.1 -
9.1.12, pobaensior 1,0 cm> KOHLIEHTPUPOBAHHOW a30THOW KUCHOTbI, HaKpPbl-
BAlOT KPbILLKOW W B yrny6neHme KPbILUKW HanuMBaloT OMAWCTUNNMPOBAHHOW
BOAbI.

CTaKkaH4MKN C KPbILUKOW NOMELLAIOT Ha NAWUTKY UMK KOMMMEKC npo6o-
noarotosku “Temoc-3kcnpecc” ¢ Temnepatypoii 110 °C - 120 °C a0 NonHoro
pacTBopeHuss nNpobbl. Boay B KpbILKEe MEHSAIOT Yepe3 5 - 7 MMH B TeueHue
BCEN XUMUYECKOW 06pa60TKM npo6bl. Mocne pacTtBopeHusi npobbl B CTaKaH-
unk gobasnsior 1,8 cm® nepokucuga sogopoga nopuuamu no 0,40 oM’ B Te-
yeHue 90 — 120 MuH (Boay B yrnyOGneHnn KpbILLKM MEHSIOT 4acTo).

Mocne o6paboTku Npobbl CTakaHYMKU CHUMAIOT C NIMTKA WU BblHU-
MaloT U3 koMmnnekca npobonoaroToBKM, KPbILLKY (Ty €& 4acTb, YTo Obina ony-
Wwexa B CTakaH4yuK) ononackusailoT GUAUCTUNNUPOBAHHOW BOAOW 06bEMOM
9 cM’, cnMBas BoAy B CTakaHUUK C Npoboid.

CTakaH4nKkyM noMeLlaloT B XonoaunbHuK Ha 30 MUH. 3aTeM OCTOPOXKHO
M3 CTakaH4yMKOB YyOUPaIOT MMEHKY >XMpa CTEKNAHHOW MNanouykon (J'IOI'IaTKOI7I)
CTakaH4MKu Crnerka HarpeBaroT Ha nnuTke A0 KOMHaTHOW Temnepa 3ypbl
KaXXabl CTakaH4uK C NOAroTOBMNEHHONW npobon gobasnstot no 0,04 cm™ noHOB
sonoTa (3+) (100,0 MI'//J,MS)

Mpo6a rotoBa K BbINOMHEHMWIO U3MEPEHMUIA.

8.5.2 «Xonocrtyto» npoBy (nposepka Ha uucrtoty HNO; , H-O,) nposoast
Npu K&KQ0M cepum aHanu3oB 1 06s3aTenbHO NpU CMEHE NapTUK PEAKTUBOB.

MoaroToBKy “X0nocTon” npobbl NPOBOAAT aHANoOrM4yHo pasaeny 8.5.1
HacTosALEeN METOAUKU, A0DABNAA Te e peakTUBbl, B TEX Xe KONMM4YecTBax u
nocneaoBarTensHOCTU, HO Ge3 aHanusaupyemol npolbl, UCMONb3ys BMECTO
Hee OMaANCTUNNUPOBAHHYIO BOAY.
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9 BbINOJIHEHWE U3MEPEHWA

Mpu npoBeaeHun aHanu3a nNPo6 MOMOKa U KUCMOMOJSIOYHbIX NMPOAYKTOB
AnA onpeaeneHna MacCcoBON KOHUEHTpauuu pTytu Metogaom VB BbINOMHAOT
cnegyoLimMe onepauun:

Monsaporpad npeaBapuTenibHO AOMKEH BbiTb NOArOTOBNEH MO 8.1.

9.1 U3mepeHus Npu aHanuse Ha codepXXaHue pmymu

9.1.1 MNpoBepka paboTbl SNEKTPOXMMUYECKON SYENKU

MpoBepky cTakaH4nkoB, pacTBopa (POHOBOrO JMEKTPONUTA U IMEKTPO-
[OB Ha YMCTOTY NPOBOAAT NyTEM perncrpauuv BonbTaMneporpamMmm B aHHON
3NEeKTPOXUMUYECKON siYeike C pacTBOPOM (DOHOBOFO 3MEKTPOnuTa.

OnTUManbHBIMU CYUTAIOTCSI TaKUe KavyecTBa peakTUBOB UM YMCTOTA NO-
cydbl, KOraa nony4yaroTCs aHanuTUMYeCKMe CUrHanbl 3feMeHTa B pacTBope
(hOHOBOTO 3EKTPONMUTA, paBHble UK GNM3Kne K Hynio (MeHee 5 MM npu YyB-
CTBUTENBHOCTU Npubopa 4.10° A/MM).

Ona dopmupoBaHusa 3o0n0To-rpadUToBOro anekrpoaa (in situ) n npo-
BEAEHUSA MPOBEPKU INEKTPOXUMUYECKON SYEWKU BbIMOMHAIOT creayowme
onepauuu:

9.1.1.1 B KBapueBblii CTaKaH4YMK BMECTUMOCTbIO 20 - 25 cM® ¢ nomo-
LWbIO MUNeTkM BHOCST 10,0 cM® GUANCTUNNUPOBaHHON BOAbI, 0,10 cM® KOH-
LleHTPMPOBAaHHON a30THOW kucnotel, 0,04 oM’ pactBopa MOHOB 3010Ta (3+)
KOHUeHTpauuu 100,0 Mr/,qM3.

CTakaHuuK C NONy4YeHHbIM PacTBOPOM (POHOBOrO SMEKTponuTa nome-
LLAIOT B ANEKTPOXUMUYECKYIO SYENKY.

9.1.1.2 OnyckaloT B pacTBOp rpadmTOBbIN 3NEKTPOA, NOArOTOBIIEHHbIN
no 8.3.1 (katoa) u anekTpoa CpaBHEHUS, NOArOTOBMEHHbIN No 8.3.2 (aHog).
MoakniovaloT  anekTpoabl K Npubopy, YCTaHaBnMMBAOT — NOTeHuuan
nntoc 0,85 B.

9.1.1.3 [ns Tpex-aneKkTpoaHOW SAYENKU ONyCKaloT B pacTBOp rpaduTo-
Bbl 3MEKTPOA, INEKTPOA CpaBHEHWUS M BCnomoraTenbHbi anekTpoa. lMoa-
KMIOYalT K COOTBETCTBYIOLLMM KnemMMam npubopa U ycTaHaBnMBAIOT MOTEH-
yman nntoc 0,85 B.

9.1.1.4 BknioyaloT MarHWTHyl0 Meluanky, Bubpauuio unu BpalueHue
anekTpoga (ansa aHanusaTopa), Unu TOK a3oTa U NPOBOAAT NPOLIECC 3MEKTPO-
nusa npu noteHumnane 0,0 B B TeyeHne 30 - 60 ¢ npu nepemeLumBaHumn pac-
TBOpA.

9.1.1.5 BbIKno4aloT MarHUTHYIO MeLuanky, Buopaumio, unm Tok asora.
YCTaHaBNWBAIOT YyBCTBUTENLHOCTL npuGopa 1.108- 4.10° A/Mm u perucr-
pupyloT BonibTamneporpammy ot 0,0 ao 0,85 B. Onepauuto rno 9.1.1.4 nosto-
pSIlOT ABa — TpM pasa.

9.1.1.6 Ecnu BonbTamneporpamma npeacTaBnser coOOn MNnaBHYHO
KPUBYIO, SMEKTPO/ CYATAIOT rOTOBLIM K BbINOSIHEHMIO aHanu3a.

9.1.1.7 TpoBogAT npouecc anekrponu3a npu noteHyunane 0,0 B B Te-
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yeHune 120 - 900 ¢ npu nepemeLumBaHumn pacteopa.

9.1.1.8 [1o OKOHYaHWM 3nekTponusa nNpekpawalT nepeMeLlMBaHue
pacteopa u 4yepes 5 - 10 ¢ HAaYMHAKOT perucTpauuio BonbTamneporpaMmMbl B
aunanasoHe noteHumanos ot 0,0 go nnioc 0,85 B.

9.1.1.9 OcraHaBnuBalT noteHyuan npu noteHyuane 0,85 B un nposo-
OAT [0pacTBOPEHUE NpUMECENn C NOBEPXHOCTM arekTpoaa B TeveHue 20 C
(Npu nepemeLuMBaHMmM pacTeopa).

9.1.1.10 T[lpu HanMuuu Ha BOnbTaMneporpamMe curHana pTyTu npu
noteHuyumane (0,60 + 0 ,05) B (OTH. X.C.3., 3anNOfIHEHHOTO PaCTBOPOM KOHL|EH-
Tpauuu 1,0 mons/am ) MeHee 2 MM CTakaH4uK, (POHOBbIN AMEKTPOSIUT U UHAU-
KaTOPHbIN 9MEeKTPOA CYUTAOT rOTOBLIMU K MPOBEAEHUIO aHanu3a. B npotus-
HOM cCIly4ae npOoBOAAT OYUCTKY 3NEKTPoAa UMM CTakaH4YMka U MOBTOPAIOT
onepaumn no 9.1.1.1-9.1.1.9.

9.1.1.11 lMoaHMMAIOT 3NEKTPO/bl, BEIHUMAIOT CTAKaHYMK C PacTBOPOM
M3 SIYENKM UNWU JaTyuka U BbINUBAKOT COAEMKUMOE CTakaH4uka B COOPHUK
pacTBOpOB 30110Ta U PTYTU.

9.1.2 lMpoBepka pa6oTbl 3I'3 N0 KOHTPOSIbHbLIM NPOGaM PTyTU
9.1.2.1 B npoBepeHHbIN YUCTLIN pacTBOp (POHOBOrO anekTponuTa (no
9.1.1- 9.1.10) o6bemom 10 cm® (¥, ) BHOCAT 0,01 cM® (V) aTTeCTOBaHHOI

CMEeCU PTYTM KOHUeHTpauumn 0,5 mr/am> (C 4¢c). TonyyaloT KOHTPOMbHYIO
npoby, copepxattyio 0,0005 mr/am® pryTu.

9.1.2.2 MNomMeLLaT CTakaH4MK C KOHTPOMbHOW NPOoGON pTYTU B 3MeK-
TPOXMMUYECKYIO 4Ky U NpOBOAAT namepennsa no 9.1.1.2-9.1.1.9.

9.1.2.3 M3mepsaioT BbICOTY aHANUTUYECKOrO0 CUrHana - aHOAHOro nuka
PTYTU OT OCTaTOYHOrO TOKa A0 BEPLUMHbI MUKA C MOMOLLBIO NuHelkn. Bepyr
cpefgHee 3HayYeHWe BENUYUHbI aHaNUMTUYECKOro CUrHana us Tpex UsMepeHun

().

9.1.2.4 B TOT Xe pacTBop BHOCFlT NOBTOPHO Takyto e kak B 9.1.2.1
nobaeky AC ptytu (o6vemom 0,01 cm ) [MpoBOAAT 9NEKTPONU3, N3MepPeHue
nuka ptyti no 9.1.1.4 - 9.1.1.9 B Tex xe ycnosusax. Nony4atotT cpegHee 3Ha-
YeHue BenuUYMHbI aHAaNUTUYECKOro curHana pTytu ¢ gobaskoi AC (1)) .

9.1.2.5 PaccuutbiBaloT cogepxaHue (X) pTyTu B KOHTPOMbHOW npobe
no ¢gopmyrne:

I ) CAC ) VAC

(I - I ) npoo
9.1.2.6 Ecnu nony4yeHHoe 3Ha4YeHWe KOHUEeHTpaLuuun g)TyTVI He oTnunya-
€TCA OT KOHTPONbHOro 3HadeHus (pasHoro 0,0005 mr/am’) Gonee yem Ha
20 %, TO ycnoBus paboTbl COOTBETCTBYIOT HOPMarnbHbIM U CreayeT NpucTy-
NUTb K U3MEPEHMIO 10 9.2.
9.1.2.7 Ecnu nonyyeHHoe 3Ha4YeHWe KOHLUEeHTpauumn ptytu (X) oTnuya-

, Mr/am’. )
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eTcs OT KoHTpomnbHoro (0,0005 MF//J,M3) 6onee, yem Ha 20 %, TO onepauuu
NOBTOPAIOT C APYIMM CTAKaHYMKOM, C YUCTbIM PacTBOPOM (POHOBOIO 3AneK-
Tponura.

9.2 UB-usmepeHus npu onpedeneHuu mMaccoeol KOHUeHmpauuu
pmymu e npobe

9.2.1 CrakaHuuk ¢ aHanuaupyemon npoboi, noaroToBNEeHHOW no 8.5
NOMELLAIOT B 3NEKTPOXUMUYECKYIO SUENKY.

9.2.2 OnyckaloT aneKkTpoAbl U ycTaHasnuealoT noteHyunan 0,85 B.

9.2.3 U3amepenua npooaar no 9.1.1.7 - 9.1.1.9.

9.2.4 Ecnu BbICOTA aHOAHOrO MuKa gTyTu OyneTr MeHbwe 5 MM, npu
YYBCTBUTENbLHOCTU nNpubopa 1.10% - 4.10° A/mm, ToO yBENUYMBAIOT BPEMA
aneKkTponu3a.

9.2.5 Onepauyumn no 9.1.1.7 - 9.1.1.9 NnOBTOPAIOT eLle ABa pa3a B Bbl-
6paHHbIX ycnoBusax aHanusa.

9.2.6 M3mepsIoT BbICOTbI aHOAHbIX MUKOB ONPEAENsieMOro areMeHTa.

9.2.7 B cTakaH4uK ¢ aHanM3nMpyembiM pacTBOPOM C NOMOLLbIO MUNETKN
unu Josaropa BHOCAT fo0aBKy aTTeCTOBAHHOM CMECU 3rieMeHTa B TakoM
o6beme, YTOObI BLICOTA AHOAHOIO MMKA 3NEMEHTa Ha BONMbTaMMEPHOW Kpu-
BOW yBENU4YMIaCh NPMMEPHO B iBa pa3a No CPaBHEHUIO C nepBOHaqaanou

9.2.8 [lobaBky BHOCAT B Manom obveme (He Gonee 0,2 cMm ) 4yTOObI
npeaoTBpaTUTb U3MEHEHUE KOHLIEHTpauuu pactsopa (pOHOBOro 9MeKTponu-
Ta. Pekomenayemeie no6GaBkM aTTECTOBAHHOW CMECH PTYTUM M3BECTHOW KOH-
LeHTpaLuMKn 1 YyBCTBUTENBHOCTL NpUbopa npueBeaeHbl B Tabnuue 4.

Tabnmua 4 - PekomeHayemble go6aBkuM aTTECTOBAHHbLIX CMECen npu
peructpauum BonbTamneporpaMm npu aHanu3e npobd MOJIoka U MOMOYHbIX
NPOAYKTOB HA COAEPKaHWE pmymu

OnanasoH _ onpesensemblx 0,0025 - 0,005-0,01 | 0,01-0,05
KOHLIEHTPALUWI PTYTKH, MI/KT 0,005

HaBecka, r 1,0 1,0 1,0
Bpemsi  aMeKTpOHaKONMeHus, 15-10 10-5 10-5
MWH

KoHueHTpauua AC ans gobGa- 0,25 05 05-10
BOK, Mr/am

PeKomer,yeMbm obbem Aao- _ _
6askn AC, oM’ 0,01-0,02 | 0,01 -0,02 | 0,02-0,05

9.2.9 lMpoBOAAT 2NEKTPONU3 W PEernucrpauuio BofbTaMmneporpaMmm
aHanuanpyemoin npobbl ¢ BBeaeHHou gobaskon AC ptytu no 9.1.1.7 - 9.1.1.9
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Tpu pa3sa.

9.2.10 W3mepsioT BbICOTbI aHOAHBLIX MUKOB 3rieMeHTa B npobe ¢ Ao-
0aBkoi AC pTyTu.

9.2.11 BblHUMAIOT ANEKTPOAbLI U BbISIMBAIOT COAEPXMUMOE CTakaHuyuka
B crneymanbHble eMKOCTU Ans c6opa pacTBOPOB MOHOB 30510Ta U PTYTU.

9.2.12 [MpombIBaIOT CTaKAHYUK BUANCTUNNIMPOBAHHON BOAOMN.

9.2.13 Onepauun no 9.2 NpoOBOAAT ANA KaXKAO0N W3 naparnmesibHbIX
aHanuaupyembix Npob u Ana "xonocTtoi" npobbl B 0AUHAKOBbIX YCNOBUSX.

10 BbIYUCIIEHNE U O®OPMITIEHNE PE3YJIbTATOB AHAJIU3A

Mpu “cnonb3oBaHWM BONbTAMNEPOMETPUYECKOTO aHanu3aTopa B KOM-
nrnekTe ¢ KOMNbIOTEPOM perucTpauuio u 06paboTky pesynbTaToB U3MEPEHWI
aHanUTUYECKUX CUTHANOB U pacvyeT MacCOBbIX KOHLEHTPaUUI 3MEMEHTOB B
npo6Ge (MrI/Kr) BbIMOMNHAET cuctema cbopa u 06paboTkm AaHHbIX aHanu3aTo-
pa.

Mpu ucnonb3oBaHuu nonsiporpacpoB B KOMIIIEKTE C caMonucLeM 006-
paboTKy pesynbTaToB U3MEPEHWIn aHaNMTUYECKUX CUrHaroB onpeaensiembix
ANEMEHTOB, PacCYeT MacCOBbIX KOHLEHTpauui anemeHToB B npobe (Mr/Kr)
nNpoBOAAT cneayowmmM ob6pasom:

10.1 Pacyem maccoeoll KOHUeHmpayuu 351eMeHmoe & npobe

10.1.1 [OnA onpefensemoro afiemMeHTa pacCuMTbIBaOT cpeaHee apudme-
Tuyeckoe (/;) He MeHee YeM U3 TPEX 3HAYEHUI BOCTIPOU3BOAMMbBIX aHanuTu4e-
CKUX CUrHarmnoB, MOMyYeHHbIX NPU PerucTpaumum BOMbTaMneporpamm pacreopa
npooBbl.

Takon >xe pacyeT NpoBOAAT U AN BONbTaMMNEpPOrpamMmM npu perucrpauum
pactBopa aHanuaupyemon npodsl ¢ fo6aBkot AC COOTBETCTBYIOLLIETO rIEMEHTA,
nony4aroT 3HayeHue /.

10.1.2 Bbl4MCRAOT MacCOBYK KOHLEHTpauMio ONpeaensieMoro ane-
MeHTa (X;) B npobe no cdopmyne (1):
_ ]1 'CAC ‘V4c

1
(12 _11) 'Vnpo6

rae: X;— cogepaHwe anemeHTa (PTyTu) B aHanusmpyemon npobe, mMr/kr;

Xxon - COAEPXaHWe anemeHTa (PTyTu) B Xonocrtoi npoGe, mr/kr, pac-
cyuTaHHoe no dopmyne (1);

Cac — KoHUeHTpauusa AC pTyTu, U3 koTopoii aenaetca gobaska K aHa-
nuanpyemoii npobe, mr/am>;

Vac — 06bem gobaeku AC pryTu, cm>;

Iy — BEMMYMHA MAKCUMAanbLHOrO aHOAHOrO TOKa PTYTU, B aHanuaupye-
Mol npobe, A unu mm;

/> — BENMYMHA MaKCUMarnbHOro aHOAHOro TOKa pPTyTU B Npobe ¢ ao6as-

=X @
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kon AC, A unm mm;
Vp — 06bem pacTBOpeHHON Npobbl, B3ATOW ANA aHanusa, oM.

10.1.3 Bebiucnenuna nposogat no 10.1.2. Ana kaxaonm M3 AByX naparn-
NEnNbHbIX aHanU3npyeMbix Npo6; NONy4aoT COOTBETCTBEHHO 3Ha4YeHusA X5 u X,

10.2 lpoeepka npuemsieMocmu pe3ynbMmamoe usmMepeHull

10.2.1 MpoBePSIOT NPUEMIIEMOCTb MOSNYHEHHbIX Pe3ynbTaToB napansesns-
HbIX onpeaeneHuin. PacxoxaeHne mexay nosfydyeHHbIMM pedynbTatamm AByX na-
panmnenbHbIX aHanusupyembix Npod He AOIHKHO MPEeBbILLATL Npeaena noeTopse-
MOCTHU r. 3Ha4YeHue npeaena NoBTOPAEeMOCTU A8 ABYX pe3ynbTaTtoB naparnnesb-
HbIX ONpeaeneHut NpuBeaeHo B Tabnuue 5.

Tabnuuya 5 - [luanasoH U3MEPEHUI, 3HAYEHNUA NPEAENOB NOBTOPSEMOCTH
npu AOBEPUTENbLHON BeposiTHocTn P=0,95

Mpeaen noeto- | [peaen nosro-
psiemMocTu (ans psiemocTu (ans
[nana3soH onpeae- [ABYX pe3ynbTa- 4eTbIpex pe-
3OneMeHT | nsAeMbIX KOHUEHTpa- TOB napanrnernb- 3ynbTaToB na-
Uni, mr/kr HbIX onpeaene- pannensHbIx on-
HUiIA), peaeneHun),
r r*
Ot 0,002 po 0,05 — —
PTyTb BKITIOY. 0,28 - X 0,36 - X
X - cpeaHee apudMeTUYECKOe 3HaYeHMe Pe3ynbTaToB napanmnesbHbIX
onpeaeneHnin MaccoBOW KOHLIEHTPaLMKN INEMEHTA

PesynbTaTtbl CUMTAOT NPUEMIIEMbIMI NMPU BbINONHEHUW YCNOBUS
| Xs=Xa|<r. (3)
ABGCOMNIOTHOE 3HayeHue npeaena MOBTOPSIEMOCTM pPacCYUTbIBAETCA
Ans cpefHeapuMeTUIecKoro 3HayeHus pesynbTaToB ABYX NapannenbHbIX
onpeaeneHui
X, +.X, @
2

no copmyne r=0,28- X . 5)

X =

Mpu BbINONHEHUM ycnosua (3) 3HadeHne X NPUHUMAETCs 3a pesynbTar
M3MEpPEHMSI MaCCOBOW KOHLIEHTPaLMK ONpeaensiemMoro aneMeHTa B npobe.

10.2.2 Tpu npeBblleHUN nNpeaena NoBTOPAEMOCTU (r) HeoBxoaumo
LONONHUTENbLHO MONy4YUTb €Lle ABa pedynbTata napannenbHbiX onpeaene-
HWiA. Ecnu npu 3ToM pasmax (Xpax — Xmin) PE3YNbTATOB YETbIPEX Napanmnesnb-
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HbIX OMPEJENEHNI PaBEH UMM MeHbLUE npegena nosTopsiemoct 7 ¥ 7o B
Ka4yeCTBE OKOHYATENbLHOrO pesyrnbTarta MPUHUMAIOT CpeaHee apudmeTuye-
CKO€e 3Ha4yeHWe pesynbTaTOB YETLIPEX NapannesibHbIX onpeaenexuin. 3Have-

HUA npegena NoOBTOPAEMOCTU (7‘*) ANA YeTbipex pe3ynbTaTtoB napannesnb-
HbIX OMNpeaeneHuin NnpuseaeHsl B Tabnuue 6.

Ecnn pasmax (Xmax — Xmin) 00nbLie 7 * , BBISAICHSIIOT NPWUYMHBLI NOABMAEHUSA
HenpuemneMbIx pesynbTaToB napannenbHblX onpeaeneHuni. Mpu aTom npoeoaaT
onepaTuBHbIN KOHTPOSb NoBTOpAeMocTn no M 2335-2003 [10] unu pasgeny A.2
NpUNoXeHust A HaCTOALLEro OKYMEHTA Ha METOAMKY.

10.3 Yucnoesoe 3HaueHue pesynbTata U3MEPEHUS AOIMHKHO OKaH4M-
BaTbCA LMPON TOro e paspsaa, YTo U 3HadYeHue npegena noBToOpsSiEMOCTH
pe3ynbLTaToB napannenbHbiX ONpefeneHuin, u coaepxaTtb He bonee AByX

3HavaLmx umdp.

11 O®OPMIIEHUE PE3YJIbTATOB U3MEPEHNHA

11.1 PesynbTatbl MU3MEPEHUIN XPaAHAT B NamATM KOomnbtoTepa (npu uc-
Nnonb30BaHUW KOMMbIOTEPU3UPOBAHHOIO BOMbTAMMNEPOMETPUYECKOrO aHamnm-
3aTopa) unum ohopMASAIOT 3anucbio B XXypHane. Npu aToM NpuBOAAT CBEAE-
HUa 06 aHanuaupyemoli npobe, yCrnoBUsAX U3MEPEHUI, AaTe MoJydeHus pe-
3ynbTara u3mMepeHuin. 3anuck B XXypHane yaocToBepsieT nuuo, NpoBOAUBLUEE
M3MEPEHMUS.

11.2 Pesynbtar uaMmepeHus (aHanusa) B AOKYMEHTax, BblgaBaeMblX
nabopaTtopuen, NpeacTaBnsaioT B CNeaylowmx BUaax:

X+A , wrikr, P=0,95
nmm )? =+ Aﬂ , mr/kr, P=0,95, npu ycnosum Ap< A,

roe: X — pesynbTaT U3MEpPEeHWs, NONYYEHHbIl B COOTBETCTBUM G HACTOSLLMM
ZIOKYMEHTOM Ha METOAMNKY BbINOMHEHWUSA U3MEPEHUN;

+ A — 3HaYEHMA XapakTEPUCTUKN NOTPELLHOCTM PE3YNbTATOB N3MEPEHUNR,
YCTaHOBIEHHbIE NpY peanusauum MeToanku nabopaTtopuu;

+ A — 3HaYEHUS XapaKTEPUCTUKU MOTPELUHOCTM HACTOALLEN METOAUKM
BbIMNOJIHEHUSI U3BMEPEHUIA, KOTOPbIE PACCUUTLIBAIOTCA MO hopmMyrne

A=001-08- X, ®)
roe 8 - OTHOCUTENbHOE 3HayeHue nokasaTena TOYHOCTM (XapaKTepUCTUKU
NorpeLUHoOCTN) METOAMKK, NPUBEAEHHOE B Tabnuue 1.

lMpumeyaHue: XapakTepuUCTUKY MOrPEeLlHOCTU pPe3ynbTaTtoB U3Mepe-
HWUI NpU peanusaumn MeToauku B nabopaTopum AONYCKAETCS YCTaHaBMUBaTbL
no dhopmyne
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A, =0,84-A @

C nocreaylwmM YTOYHEHMEM MO Mepe HakonneHus uHdopmauuu B
NPOLECcCe KOHTPONs CTabunbHOCTM pe3ynbTaToB M3MEpeHuii No pasgenam
12.3 1 12.4 HacTOALWEr0 AOKYMEHTA.

12 KOHTPOJIb KAYECTBA PE3Y/IbTATOB U3MEPEHWH INPU
PEAJIM3ALINN METOL4NKN B JIABOPATOPUN

12.1 KoHTpOmnb KayecTBa pe3ynbTaTOB WM3MEPEHMI MNpW peanu3auuu
MeToauKu B nabopaTtopum npegycMaTpuBaeT:

- onepaTuBHbLIA KOHTPOMb NpouUeaypbl aHanu3a (Ha OCHOBE OLEHKU Mo-
rPELHOCTM pesynbTaToOB aHanu3a npu peanu3auum OTAENbHO B3SATOW KOH-
TPOMbHON NpoLeaypsbl);

- KOHTPOnb CTAOMNBHOCTU PE3yNnbTaToOB aHanu3a (Ha OCHOBE KOHTPONS
CTabUNbHOCTM CPEeAHEeKBAAPaTUYECKOr0  OTKIMOHEHUst BHYTPUNabopaTopHOW
NPeuUnsMoOHHOCTHU, MOTrPELLUHOCTU, CPEAHEeKBaapaTUYEeCKOro OTKIIOHEHMS Mno-
BTOPSIEMOCTH).

12.2 OnepamueHbili KOHMPOJIb NPouedypb! aHanu3a (ebinosiHe-
HuUs1 usmepeHull) npoeoodsam:

- NpU BHEAPEHUU METOAMKMN BbIMOSNIHEHUS U3MepeHun B naboparopuu;

- nNpu nosiBNeHuu PaKkTopoB, KOTOpble MOMYT MOBNMUATL HA CTabunb-
HOCTb npoLecca aHanu3a (Hanpumep, Npu CMeHe napTuM peakTUBOB, NOcCne
pemoHTa npubopa, npu ANUTENbHOM NPOMEXYTKE BPEMEHW MEXIY aHanusa-
MU U T.A.).

OnepaTnBHbLIN KOHTPONb NPOLEAYPLl aHanM3a NpoBOAMT CaM UCMONHU-
Tenb C UEnbio NPOBEPKU €ro roTOBHOCTU K NPOBEAEHUI0 aHanusa pabounx
npoo.

OnepaTuBHbIA KOHTPONb Npoueaypel aHanusa nposoaAt no M 2335-
2003 [10] unu no NpUNoXeHuto A HaCTOALLIEro AOKYMEHTA HA METOAMUKY.

12.3 OpHon n3 dhopm KOHmMpoOsa cmabunbHOCMU pe3yyibmamoe
aHanu3a SIBNSETCA KOHTPOMNb CTabWnbHOCTU pe3ynbTaToB aHanusa B npe-
Aenax naboparopun ¢ UCMOSIb30BAHUEM KOHTPOJIbHBIX KapT, peanuayemblit

- NyTem KOHTPONs W noaaepxaHus Ha TpebyeMoMm ypOBHE MOrpeLuHo-
CTU pe3ynbTaToB U3MEPEHUN;

- MyTEeM KOHTPONs U noaaepxaHus Ha TpebyeMoM ypOBHE BHYTpuma-
60paTopHON NPELU3NOHHOCTH;

- nyTeM KOHTPONs W NoaaepxaHus Ha TpebyemMoM ypoOBHE MOBTOpsie-
MOCTU pe3ynbTaToB NapannenbHbIX onpeaeneHun.

12.4 Tlpoueaypbl M NEPUOAUYHOCTb KOHTPOSIA TOYHOCTM (KOHTPONSs
CTabunbHOCTM) MONy4aeMbix pe3ynbTaToB M3MepeHuii B npeaenax nabopa-
TOpUW NPOBOAAT C y4eTOM TpeboBanun pasgena 6 FOCT P UCO 5725-6 unu
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no M 2335-2003.

OTBETCTBEHHOCTb 3a OpraHM3auuio NPoBeAEHUSA KOHTPONS CTabunbHO-
CTW pe3ynbTaTOB aHanu3a BO3/aratoT Ha NuuUO, OTBETCTBEHHOE 3a CUCTEMY
kayecTBa B nabopatopuu.

12.5 MNepnoanYHOCTL KOHTPONA UCNONHUTENEM MpoLeaypbl BbINOSHE-
HUA U3MEPEHUIA, a TaKkke peanu3yemble NpoLeaypbl KOHTPONSA CTabUNBLHOCTH
pe3ynbTaToB BbIMOMHAEMbIX U3MEPEHUI pernameHTupyloT B PykoBoactee no
KayecTBy nabopatopuu.

13 NIPOBEPKA NPUEMIIEMOCTHU PE3YJIbTATOB U3MEPEHUA
14 ABYX JIABOPATOPUU

13.1 MNpoBepKy NpUemMneMoCTn pe3ynbTaTtoB U3MEPEHUI, NONYYEHHbIX
B YCINOBUSIX BOCMPOMU3BOAUMOCTU (B ABYX nabopatopusx, m=2), npoBoasaT ¢
yyetom TpeboBanHui 5.3.2.1 TOCT P NCO 5725-6 no OTHOLLEHMIO K npeaeny
BOCNPOU3BOAUMOCTU, NMPUBEAEHHOMY B Tabnuue 5, unm K KpuTU4eckon pas-
HOCTM ANs ABYX CpeAHeapudMeTU4eCcKuxX pesynbTaTtoB M3MEPEHUIN B COOT-
BeTcTBuK ¢ 5.3.2.2 TOCT P UCO 5725-6.

PacxoxaeHue mexay pesynbTatamu U3MepeHuin, NoryyeHHbIX B ABYX
nabopaTtopusix, He JOMKHO NpPeBbILLATh NPeaena BOCNPOU3BOAUMOCTH.

Mpn BbINOMHEHUU 3TOrO YCNOBMA NMpuemMsnemMbl oba pesynbtarta usme-
PEHUM, U B KAYECTBE OKOHYATENMBLHOrO MOXET ObITb UCNOMbL30BaHO MX obLuee
cpegHee 3HayeHue. 3HayeHusa npegena BOCNPOU3BOAUMMOCTU MPUBEAEHbI B
Tabnuue 7.

Mpu npeBblleHUKU Nnpegena BOCNPOM3BOAUMOCTU MOTYT ObITb UCNOMb-
30BaHbl METO/bl OLEHKW MPUEMIEMOCTU pPe3ynbTaToB M3MEPEHWUI COrnacHo
pasgena 5 TOCT P NCO 5725-6.

Tabnuua 6 - [JuanazoH M3MepeHuii, 3Ha4YeHus npeaena BOCMPOU3BO-
OUMOCTU NMpu OBEpUTENbLHOW BepoATHOCTU P=0,95

Mpegen BOCNPOU3BOAUMO-
OvanasoH onpegensemblx
SnemeHT KOHLIEHTDALIVIA CTU (oNs ABYX pes3ynbTaToB
HeHTpay n3MepeHnin), R
PTyTb Ot 0,002 go 0,05 Bkntou. 0,45 . ?

X - cpeaHee apudMeTM4ecKoe 3HaYeHue Pes3ynbTaToB aHanusa, rno-
NyYEeHHbIX B ABYX NabopaTopusax

13.2 PaspelueHune npoTuBOpeunini Mexxay pesynbtatamu AByx nabopa-
Topui NpoBOAAT B cooTBeTcTBUM € 5.3.3 TOCT P UCO 5725-6.
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TPUTIOXXKEHUE A
ANropuTMbI ONEPATUBHOIO KOHTPONS NPOLEAYPLI aHanmsa

A.1 O6bwue nonoxeHus

A.1.1 OnepaTuBHbIA KOHTPONb NPOUEAypPbl aHanu3a OCYLIECTBRSET
HeNnocpeACTBEHHO UCNOMHUTENb HA OCHOBE MHAOPMALMKM, NOSy4aeMon npu
peanusauun OTAErNbHO B3SATOW KOHTPOSMbHOW NpouUeaypbl C MCNOMNb30BaHUEM
CpeACTB KOHTPOMS.

A.1.2 Ponb cpeacTtB KOHTPONS BbINOSHAIOT:

- o6pasubl ansa koHTpons (AC no MU 2334-2002 [9));

- paboumne npobbl C U3BECTHOW AOOABKOW ONPEeAENnAEMOro aNeMeHTa;
- paboune npobbl CTabUNBLHOrO COCTaBAa.

A.1.3 Cxema onepaTUBHOrO KOHTPONSA MNpoueaypbl aHanu3a npeay-
CMaTpuBaeT:

- peanu3aumio KOHTPOMbLHOIN NpoLUeaypbI;

- pacyeT pesynbTaTta KOHTPONbLHOW NpoLeaypbl;

- pacyeT HOpMaTMBa KOHTPOSS;

- CpaBHEHWEe pe3ynbTarta KOHTPOSIbHOW Npoueaypbl C HOPMATUBOM KOH-
Tpons;

- MPUHATME peLUeHns No pe3ynbTataM KOHTPOSA.

A.2 Anzopumm onepamueHO20 KOHMPOJIA noemopsieMocmu pe-
3yNbmamoe KOHMPOJIbHbIX USMepeHUll
A.2.1 MonyyaioT ABa pe3ynbTaTta napannenbHbiX onpeaeneHuii nobo-
ro cpeacrea kKoHTpons (no A.1.2).
A.2.2 Peanu3yloT cxeMy KOHTpons nostopsiemoctu (no A.1.3), nonyyas
ABa pesynbTara napannenbHbiX OnpeaeneHuii. Pe3ynbTaT KOHTPOSIbHOMN
npoweaypbl paBeH
Ie =X = X,|. A1)
HopmaTuB KOHTPONSi MOBTOPSIEMOCTU paBeH Npeaeny NoBTOPSEMOCTH
I NpuU N=2, 3Ha4YeHWe KOTOPOro NpuBeaEeHO B Tabnuue 4.
MposepsioT ycnosue
re <r. (A2
A.2.3 Ecnu ycnoeue (A.2) BbINOMHAETCA, TO pacCYUTLIBAIOT pe3ynbTar
KOHTPONbHOW Npoueaypbl aHanu3a kak cpeaHee apudmerunyeckoe us pe-
3ynbTaToB ABYX NapanmnesnbHbIX OnpeaeneHuil.
Ecnu 7, > r, T0 AenaioT NOBTOPHYIO KOHTPOMbLHYIO NPOLIeAypY, Nony-

yasi 3aHOBO [1Ba pe3ynbTarta napannenbHbIX OnpeaeneHuil.
Mpu NOBTOPHOM MPEBLILLEHWUM Mpedena MOBTOPSEMOCTU MPOLEaypy
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aHanu3a MpekpaLlaloT U BbISICHAIOT NPUYMHBI, NPUBOASILLME K HEYAOBNETBO-
pUTENBHBLIM pesynbTaTam.

A.3 Aneopumm onepamueH020 KOHMPOJIA nNpouyedypbl aHanu3a e
ycnoeusix eHympunabopamopHoU npeyusuoHHoOCMuU

A.3.1 Obpa3uamu Ans BbINOSIHEHWUS AAHHON NPOLEAYPbl ABMSAOTCA cpea-
cTBa koHTpons no A.1.2. O6bem oTobpaHHON NPobLI ANS KOHTPOMA AOSHKEH CO-
OTBETCTBOBATb YABOEHHOMY 00bEMY (MaccChbl), HEOBX0AUMOMY AN NPOBEAEHUS
nsmMepeHuin. OTobpaHHbIN 06beM (Macca) AensT Ha ABE YacTh U aHanu3upyroT B
COOTBETCTBUM C TPeBOBaHUAMM HACTOALLErO CTaHAapTa B YCNOBUSAX BHYTpUna-
60opaToOpPHON NPELU3NOHHOCTU UMM PA3NMUYHLIMKU ONEPaTopPamm, UM B Pa3NMYHOE
BPEMSI, UNN C UCMONb30BaHWEM Pa3NUYHLIX CPEACTB UBMEPEHUN U T.4., NPU CO-
OnoaeHN YCNOBUI M CPOKOB XpaHeHust npoo.

MonyyatoT COOTBETCTBEHHO X, 1 X, .

A.3.2 PaccuuTbIBalOT pe3ynbTaTt KOHTPOSbHOW npoLeaypbl
Ry =| X=X, (A3)

PaccuutbiBaloT unu yctaHaBnmMBaloT HOPMATUB KOHTPONA BHyTpunatopa-
TOPHOM NPELIM3NOHHOCTU

R,=0,84-R, (A4
rae R — 3HayeHue npeaena BOCNPOU3BOAMMOCTH, NPUBEAEHHOE B TabnuLe 6,

X - cpegHee apuMeTUUYECKOE 3HAYEHWEe Pe3ynbTaroB, MOMYYEHHbLIX B
YCIOBUSIX BHYTPUNabopaTopHOi (MPOMEXYTOYHOM) NPELM3NOHHOCTH.

A.3.3 PesynbTarbl, NOMy4YEHHbIE B YCMOBUSX BHYTpUnabopaTopHon npe-

LmM3noHHocTn (X, X, ), CHMTaIoT yA0BNETBOPUTENbHBLIMU NP YCIOBUM
R, <R;,. (A.5)
A.3.4 Mpu BbINONHEHMK ycrioBusa (A.5) obLiee cpeagHee apudmeTnyeckoe
X npeactaensilOT B Ka4eCTBE pe3yrnbTarta KOHTPONbHOW NpoLUeaypsl.
Mpu HeBbINONHEHUN ycnoBua (A.5) namepeHns NOBTOPAIOT.

[pn NOBTOPHOM HEBLINONHEHUA yCnoBus (A.5) BLISICHAIOT NPUYUHBI,
NPUBOASILLME K HEYAOBNETBOPUTENBHBIM pe3yrnbTaTam, U YCTPAHSOT UX.

A.4 Anzopumm KOHMPOJIa npouedypbi 6bINOJTHEHUS U3MePeHUll ¢
ucnonb3o0eaHuemM memoda dobaeok

A.4.1 KoHTponb ucnonHutenem npoueaypbl BbINOMHEHUS U3MEPEHUI
NPOBOAAT NyTEM CPaBHEHWs pe3ynbTaTa OTAENbHO B3SATOW KOHTPONbHOM
npoueaypbl Kk ¢ HopMaTtuBom KOHTpona Ka.

A.4.2 PesynbTaTt KOHTPONLHON npoueaypbl Kk paccyuTbiBatot no gop-
myne:
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K, =‘X/ —X—C’, rae (A6)

_/’

X . pe3ynbTaT KOHTPOJSIbHOFO M3MEPEHUS MacCOBOW KOHLIEHTpauun
anemeHTa B npobe ¢ M3BeCTHON A06aBKOW — cpeaHee apudmeTmyeckoe AByx
pesynbTaToB napannenbHbIX onpeaeneHnii, pacxoxaeHue mexay KOTopbiMu
HE MpPEeBbILLAET Npeaerna NoBTOPSAEMOCTH 1. 3Ha4YeHMe r NpUBeAEHO B Tabnu-
Le 6.

X . pesynbTaT KOHTPOSILHOrO M3MEPEHUS MAaCCOBOI KOHLIEHTPaLMM
anemeHTa B npobe 6e3 nobasku - cpeaHee apudmeTnyeckoe AByx pesynbTa-
TOB MapannenbHbiX ONpeaeneHunii, pacxoXxaeHue Mexay KOTOpbIMU He npe-
BbILLAET Npeaena noBTopsieMOCTH I,

C - BenuunHa nobasku.

MpumeyaHue. BenuunHa pgoGaeku AomkHa cocTaensAtb oT 50 go
150 % OT MaccoBOi KOHLEHTPaLMKN anemeHTa B npode 6e3 nobaBku.

A.4.3 HopmaTtuB onepatuBHOro KOHTpons Kg paccyutbiBaloT no popmyne

2 2
K,= Aﬂy/ + A=
. roe A7)
HX/, 2X — 3HAYeHWsi XapaKTePUCTUKWU MOTPELLHOCTM PE3YnbTaToB
M3MEPEHU, YCTAHOBIEHHbIE B nabopaTopuu npu peanusauuu MeTOoAUKM,
COOTBETCTBYIOLLME MACCOBOM KOHLIEHTpaLUumn anemenTa B npobe 6e3 nobasku
1 B Npobe ¢ 400aBKOW COOTBETCTBEHHO.
Mpu ycTaHOBNEHUM Ap MOXHO WUCMONb30BaThb NPUMEYaHue B pasgene
11.2 HacTosALWEro AOKyMeHTa.

A.44 KayeCTBO KOHTPOSbHOW Mpoueaypbl NPU3HAIOT YAOBMETBOPU-
TenbHbIM NPU BLIMNOSIHEHUW YCNOBUS:
Kk <Kga . (A.8)
Mpu HeBbINONHEHUM ycnosus (A.8) akCnepuMEHT NOBTOPAIOT.
Mpn NOBTOPHOM HEBLIMONHEHUN YCNoBuSA (A.8) BbIACHAIOT MPUYMHBI,
NpUBOASILLME K HEYAOBNETBOPUTENbHbLIM pPe3ynbTaTam.

A.5 Anzopumm onepamueHO20 KOHMPOJA npouedypbl 6bINos-
HeHUs1 usMepeHuli ¢ ucnosib30eaHuem obpasy0e 8nss KoHmpons

A.5.1 Obpasuamu AnA KOHTPOnA ABNSIOTCA paboune npodbl aHanu3u-
pyeMbiX OOBEKTOB C OTCYTCTBMEM JAHHOIO SNEMEHTA UMM Marnon KOHLEHTpa-
Lueil anemeHTa, B KOTOPbl€ BBEAEHa TOYHAA KOHLUEHTpauus WCKOMOro ane-
MeHTa (aTtTecToBaHHas xapaktepuctuka — C). OnemMeHT KoHueHTpauun C

29



BBOASAT B Npoby A0 cTragun npo6onoaroToBKN.

A.5.2 AnroputMm npoBeAeHUst KOHTPONSA TOYHOCTU C NMPUMEHEHUEM 06-
pasLoB AMA KOHTPONSA COCTOUT B CPaBHEHWUM pe3ynbTara KOHTPOSbHOW Mpo-
ueaypbl K¢, paBHOro pasHoCTM MeXxay pe3ynbTaTtOM KOHTPOJIbLHOrO u3mepe-
HWUS aTTECTOBAHHOW XapaKkTepucTuku B obpasue Ans koHTponsi — X u ero at-
TeCTOBAHHbLIM 3HAYE€HUEeEM — C, C HOpMaTUBOM ONepaTtuBHOINO0 KOHTPOIA TOY-
HoCTU — K.

Pe3ynbTaT KOHTPOIbLHOI NpoLieaypbl paBeH

K, = |Y—C| . (A.9)
HopmaTuB KOHTpons TouHocTM K paccuuTbiBaloT no popmyne:
K=An=084- A, (A10)

A.5.3 TOYHOCTb KOHTPONBLHOrO W3MEPEHUs1 NMPU3HAIOT YAOBNETBOPU-
TEnbHOW, ecnu:
Kk <K. (A1)

Mpu HeBbINONHeHUM ycnosus (A.11) aKCNEepUMEHT NOBTOPSAIOT.

Mpn NOBTOPHOM HEeBbINONMHEHUU ycrnoBusa (A.11) BbIACHAIOT NPUYKHBI,
NpUBOASILLME K HEYAOBNETBOPUTENBbHBLIM Pe3yrnbTaram.
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TIPUTIOXXEHNE B

BbINOJSIHEHUE N3MEPEHUUA C UCIOJIb30BAHUEM
AHAJIU3ATOPA CTA [J1d ONPEQENIEHUSA PTYTHU

AHanusatop CTA gomkeH ObITb NpeaBapuUTENbHO MOArOTOBMNEH K paboTe
B COOTBETCTBUU C «PYKOBOACTBOM MOMb30BATENs» HA AaHHbIN npubop.

B.1 [lpuzomoesnieHue UHOUKaMOPHO20 2pahumoeo20 IN1eKMmpo-
da (Iry)

Ona nonyyeHuna 33 NOBEPXHOCTL rpacpMTOBOrO ANeKTpoaa npeasapu-
TENbHO OTLLNU(OBLIBAIOT HA PUIBTPE.

YcTaHaBnuBatoT 3MeKTPoabl:

rpacpuToBbIN (KaTtoa) — B rHesgo P3,

xrnopcepebpsiHbiv (aHOA) — B rHe340 XC3.

M3 komaHabl «BbIBOPy 3arpyxatot dann «Hg»

Tpacca Hg
3arpyxatot unm cosaatoT Tpaccy aHanusa co CreayloLmMm napaMmeTpamu:
Ayenku 1 - Bkn. 2 — Bkn. 3 - Bkn. Tun pasBepTku
OTankl Bpewms Moten- | YOO | a3 Mew. | HakonuTenbHas
yvan
1. MoarotoB- | Oc 0,000 Bbikn. |Bbikn. |[Bkn. LWar -4
Ka pacTBopa Amnnutyga -0
2. Obpabot- | O 0,000 |[Bblkn. |[Bbikn. |Bkn. 3apepxka 10
Ka pacTBopa 3apepxka -0
3. OBpaboT- Oc Bbikn. |Bbikn. |Bkn. 3anosnHetue - 0
Ka aneKTpo- Lmkn mc 1: 0,000 MoTeHuuan - 0,0
aa 0 2:0,000 Ipes=11-12
4. OuncTka 20 ¢ +0,850 |Bblkn. |Bblkn. |Bkn. pachuk pa3..
anekTpofa
5. Hakonne- 60c 0,00 Bbikn. |Bbikn. |[Bkn.
HWe
6. Ycnokoe- 5¢ 0,00 OTKntoYeHo
HWe
7. PasgepTka | CkopocTb | +0,850 | OTkntoveHo
100 mB/c

Yueno yuknos — 5 CnnaiiH-
MHoxuTenb - 1- 107° pa3MeTka
MpousBogHas — Belkn. Lnknuyeckas- Beikn. Beikn.
MHBepcusi — Bblkn. Pesepc — Bolks. BblunTtaHue
dunbtp — 15 ®OHa

BbIkn.
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[unanasoHbl NOUCKa NMUKOB 3M1€MEHTOB:
SnemeHT Hg

MoTeHuuan +0,600

30Ha [+/- MB] 70

M3 komaHabl «BbIBOP» 3arpyxaiot komaHay «POH».

B.2 lNpoeepka pabombi 39 no KoHmMponbHoU npobe pmymu

B CTaKquMK Hanusatot 10,0 om® GMANCTUNNNPOBAHHO BO,ElbI nobas-
nsiot 0,1 cm® KOHLIEHTPUPOBAHHOW a30THOM KVICJ'IOTbI n 0,04 cm® pactBopa
nmoHa 3onota (3+) koHueHTpauum 100,0 mr/am°. CTakaHumk nomeLLarT B
AMEKTPOXUMUYECKYIO AYENKy, OMyCKalOT 3MeKTpoAbl M 3anyckaloT KOMaHay
«POH» (cMm. «PykoBOACTBO nonb3oBatensy»). 3anyckaloT koMaHay «[MYCK» u
CHMUMaKT  nATb  BonmbTamneporpamm.  [lMposogatr  ux  o6paboTky
(«YCPEOHEHWEY).

MpoeoasT komaHay «BblIXO». Mepexoaat B komaHay «MPOBAy.

B CTaKquMK C (POHOBBLIM 3MEKTPONUTOM BHOCAT NUNETKON unu ao3aro-
pom 0,01 cm® AC pTyTM KOHUeHTpauumu 0,50 Mr/am>. MonyyeHHbI pacTBop
asnaeTca KOHTpOJ‘IbHOVI npo6on ¢ cogepxaHuem prytu 0,0005 mr/am’ npu
ob6bveme npobel 10,0 om’.

3anyckaotr  komaHgy  «[MPOBA»  (ycTtaHoBuTe  Kypcop  Ha
«MYCK/CTOlMy, wenkHUTe NeBoW KnaBULLEW MbILUM OAWMH pas3), NPOU3BOAAT
HECKOMBbKO CLEMOK BOMNbTAMMNEPHLIX KPUBbIX, MPOM3BOAAT UX 06paboTKy
(«YCPEOHEHWEY») u nepexoaat B komanay «JOBABKAY.

BBop,ﬂT B CTaKaH4uK C npo6ou ewle oaHy ao6aBky pTyTM 06bLEMOM
0,01 cm® KOHueHTpauuu 0,50 Mr/am® u 3anyckatoT komaHay «MYCK».

Moka KOMNNEeKC MPOBOAUT W3MEPEHUS, 3anonHsT Tabnuuy B rpade
«KOJIMYECTBO».

Macca Hasecku 0.00[r]

O6bem npobbl 10,0[cm° ]
O6beM MUHepanu3ara 1,00[cm’]
O6beM anuKBoThI 1,00 [cm’ ]

OOBABKA
BnemeHT O6bem ﬂOﬁSaBKVI AC KOHLI,eHTpaL&VIH AC
[cm’] [Mr/am”]
Hg 0,01 0,5
Mocne 06paboTku BOMbTaMMepHbIX KpUBbIX nobGaBku

(«YCPEOHEHUWEY») cmoTpsT « COOEP>XXAHUE».

Ecnu pacxoxaeHne Mexay nonyyeHHbIMU U BBEAEHHbIMU KOHLIEHTpa-
uusiMm anemMeHTa cocrtaenset <20%, 30n0To-rpaddUTOBbIN 3NEKTPOA CHUTAIOT
npuroaHbiM K pabore. Mocne 3T0ro NPUCTynatT K M3MEPEHMIo Npo6 B TaKoW
e NocneaoBaTenbHOCTU. ONEKTPOAbI rOTOBbI kK paboTe.
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B.3 UsmepeHus npu aHanu3e npobbl Ha codepkaHue pmymu

OaHOBPEMEHHO NPOBOAAT aHaNU3 ABYX napansenbHbIX U OQHOW X0mo-
CTOM NpOObI B TPEX CTakaHYMKaX.

Mpo6bl, NOATOTOBMNEHHbIE ANA U3mMepeHus no 8.5 HacTosLwe meToau-
KM MOMELLAIOT B 3MEKTPOXUMUYECKYHO SYENKY, OMYCKAIOT SMEeKTPOAbI.

3anyckatot komaHay «[MPOBA» u3 konoHku «AEVCTBUA». 3anyckaioT
komaHay «MYCK». Mocne kaxgoro uukna M3MEpeHUin Ha 3KpaH BbIBOASATCS
ouyepeHble BONMbTamneporpaMMbl XapakTepHoro Tuna. B pesynbtate Bbinon-
HEHWUS CepUM U3MEPEHUI HA SKPaHE AOIMKHO ObiTk No 3 - 5 BonbTamnepo-
rpamMm B KaXXgOM U3 OKOH BblBOAA, COOTBETCTBYHOLUMM fyenkam 1, 2, 3. He
BOCNPOU3BOAUMbIE BONbTaMMEepPOrpaMMbl UCKIOYaLOT.

Mocne namepeHua no npobe curHana Hg BbIXOAST U3 MEHIO AENCTBUN
no npobe u BxogAT B MeHw "OOBABKA". 3anonnsawTr Tabnuuy
"KOJIMYECTBOQO" B MeHio0 aeiicteuit no JOBABKE.

Hanpumep:

Macca HaBecku 1,00[r]

O6bem Npobsl -

O6bemM MMHepanusara 1,00 [cm’]

O6beM anuKeoTbl 1,00[cm’]

JOBABKA
OnemMeHT O6bem gobaskn AC KOHLI,eHTpaL%VIFI AC
[cm’] [ mr/am” ]
Hg 0,01 05

BHoOCAT ¢ nomoLbio NUNeTkM unu gosatopa gobasky AC pTyTu C Taku-
MU napamMeTpamy B KaXKOYK sSMENKY U 3anyckarT komanay, Haxas "TTYCK" B
MeHto aencteuii no «JOBABKE».

Ecnu kK 3TOMy MOMEHTY KOMMIEKC NPOBEN M3MEPEHUE U pa3METKa Kpu-
BbIX MNpPOBEAEHa, Cpa3y CMOTPAT pe3ynbTatbl aHanu3a B Tabnuue
COJEP>XAHME.

Mocne 3aBepLUEHNs BCEX U3MEPEHUI, UCKITIOYEHMUS BbINABLUMX KPUBbIX
W yCpeaHEeHUs pe3ynbTaToB - aHanu3 Npobbl HA COoAEepXKaHue PTYyTu 3aBep-
weH. OkoH4aTenbHbIi pesynbtat cMoTpsAT B «COOEP>KAHWMEY n 3aHOCAT B
«APXUB» (cM. «PykoBOACTBO nonb3oBaTtens» koMaHga APXUB).
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PucyHok 3. Bonbmamnepozpamma pmymu e npobe (1) u e npobe ¢
dobaskoli cmaHOapmHbIX pacmeopos (2)
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[10]

TNPUJIOXEHUE B

( MNudbopmayuoHHoe )
Bubnuorpadus

TY 25-04-1696-75 BonbTMETP LUUPOBONA. TEXHUMYECKNE YCIIOBUA
TY 4215-001-20694097-98 Komnnekc CTA aHanuTUYeCKun
BOSIbTAMMNEPOMETPUYECKUIA. TEXHUYECKNE YCIOBUA

TY 25-1173.103-84 Annapat ans 6uguctunnaumm BoAbl. TeXHU-
yeckue ycrnosus

TY 64-1.973-76 LLunubl TUrenbHble. TEXHUYECKNE YCNOBUsA

TY 6-09-1678-95 dunbTpbl 06€330n€EHHbIE. TEXHUYECKUE YCIIOBUSA
TY 6-09-2502-77 Boaa o6ecconeHHas. TexHuyeckme ycrnosus

TY 6-09-3678-74 Kanua xnopug oc. Y.. TeXHUYECKUE YCrOBUS

TY 2-036-0224450-014-89 LUkypka wnudoBansHas TkaHeBas
anbbopoBas. TexHUYEeCKme ycrnoeus

PMI™ 60-2003, M 2334-2002 PekomeHagaumsa. FC. Cmecu atTe-
cToBaHHble. ObLwme TpeboBaHus k pa3paboTke

PMI™ 76-2004, MA 2335-2003 PekomeHnaauus. FCH. BHYTpeHHuUiA
KOHTPONb KayecTBa pe3yfbTaToB KONMUYECTBEHHOMO XWMMUYECKOro
aHanusa
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WHCTPYKLU WA
BbINosiHEHME N3MePEHNI C NCMONIb30BaHVEM
BOJ/IbTamrnepomMe Tpuyeckoro aHasinzarTopa CTA
(c nporpaMmmMHbIM 06ecnevyeHnem
PTYTb

Ananuzatop CTA pomkeH O6blTb npefBapuTenbHO NOAFOTOBMEH K
pa6oTe B COOTBETCTBUM C «PYKOBOACTBOM MO/Mb30BaTeNsa» Ha [AaHHbIN
BONbTamMnepomMeTpuyecknii Komnnaekc.

CocTaB 3/1eKTPOXUMUNYECKON AYEnKu:

- 3N1EeKTPOAbl: UHAMKATOPHbIV 3NeKTpos - rpaduToBbIi;

3M1eKTpoJ, CpaBHEHUsI - Xxnopcepe6psaHbIil, 3aN0/THEHHbIN
pacTsopom xnopuaa Kanusa KOHUeHTpauumn
1 monb/gm3c conpotuBneHnem He 6onee 3,0 kKOm.

MoaroTroBka rpatnToOBOro 3N1eKTPoAa, NPOBeEpPKa CTakaH4u-
KOB, (pOHOBOr0O pacTBOpa U 3/1IEKTPOAOB Ha UNCTOTY
3arpyxalT aiin cosgaHHoli 3apaHee MeTOAUKK (H_arlpmmep, «Onpe-
AeneHne pPTyTU»), B r1aBHOM MEHK BbIGUPAIOT MYHKT JEJ METOANKA /
OTKPbITb) unu cospatoT HoBYyIO.
Co3gaHne HOBOW MeTOAUKW(CM. «PyKOBOACTBO MO/b30BaTess»
pasgen.3.1 «CosgaHue HOBOW MeToAuku»), B rNaBHOM MeH Bbl6upawT

MYHKT rll MeToguka / HoBaa meTofuka. BBoasT cneaylouime napameTpsl.

Tpacca
MeTtoauka
HanmeHoBaHuWe [OnpepeneHune prytu 1
OnemMeHT KoHTpornb
Tpacca ;ZZB;;)?? I'IOT:F?:qVIA:n, B YOO F|a3 M(Emanka
MogroTtoska pacteopa 0O 0,000 - Y
O6paboTka pactBopa 0 0,000 - Y
Y ObpaboTka anektpoga 20 0,000 0,000 - Y
Y OuncTka anekTpoga 20 0,850 - Y
Y Hakonnexune 60 0,000 - Y
Y YcnokoeHue 5 0,000
Y PasBepTka 90 mB/c 0,850
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Pa3sBepTka

Tpacca Pa3BepTka
Tun pasBepTku [ CtyneHuaras]
[Avana3oH ToKa 0,03 wmA
LWar pa3sepTku 4 mMB
3agepxka 1 90 %
Hauano umnynbca
Amnnantyga
HakonneHve 3 pas3
Pexum
Tpacca PassepTka Pexnm
Y HAuelika 1 Yucno onbiTOB
o 5
Y HAuelika 2 [ I
Y HAuelika 3 Cxema

[ 2-x anekTpoaHas |

Pexum SnemeHT KoHTposib

[®Popma pa3sepTkn]

4 4 4

nemeHT KoHTponb

PunbTp 50

NHBepcusa no Toky
WNHBepcusa no noteHymany
MepBas npoussogHas

Pa3meTka dopma pasmeTku
[ PyuHnas ] [ABTOMAT ] [ Nuunsa ] CnnaiiH
OnemMeHT
Tpacca Pa3BepTka Pexum OnemMeHT KoHTposb
Nmsa MoTteHunan,B 30Ha, MB
1 Hp 0,600 50
2 0,000 0,000
KoHTposib
Tpacca Passeptka  Pexum 2nemeHT KoHTpoOnb
One- OTHOCUTENbHbIV Npegen noBTo- XapakTepucTtumka no-
MEHT paemocTu, 1, % rpewHoctu, a, %
1 Hg 10 33
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CoxpaHAT MeToANKY: B KOMaHAe rnaBHOro MeHiw «CoxpaHuTb MeTo-

AVKY» UNU NaHenn ynpaenenus ® (Hanpumep «OnpegeneHne pTyTn»).

M3mepeHre (hoHa BTakaHumku HanusawT no 10,0 cM3 6MAUCTUNIN-
poBaHHoOl BoAbl, A06aBNAOT No 0,1 cM3 KOHLEHTPUPOBAHHON a30THOW KMCNo-
Tbl u no 0,04 cm3 pacTBOpa MoHa 3o0n0Ta (3+) KOoHueHTpauuu 100,0 mr/gm3.
CTakaHUYMKM NoMeLalT B KaXAyl U3 Tpex 3/1eKTPOXMMUYECKUX AYeeK aHaun-

3aTtopa CTA, onyckalT 3/1ekTpoAbl W 3anyckalT komaHgy «”~ ®OH» (cwm.
«PyKoBOACTBO Mofib3oBaTena» pasfgen 4.2 «3anyck aHannsa OHOBOIo pac-
TBOpa»).

CHumatoT no 3 - 5 BonbTamneporpamm. [1poBOASAT UX pasMeTky (CMm.
«PykoBOoACTBO nosib3oBaTensa», pasgen 4.3 «Pas3meTka BO/SbTaMnepHbIX 3a-
BNCMMOCTE»), yfaneHne «BblNajawWunx» Kpuebix» (CM. «PykoBoAcTBO
nonb3oBatena», pasgen 4.4 «O6paboTka BONbTAMMNEPHbLIX KPUBBIX»,).

Mpu Hanuunm Ha BONbTaMMNeEPHbIX KPMBbIX NMUKOB PTYTW BbICOTOW 6onee
0,2 MKA cofepxumoe CcTakaHYMKOB BbIIMBAIOT, OTMbIBAOT CTakaHYuUKu W
9MeKTpoabl Tak, 4To6bl B UNCTOM (DOHE OTCYTCTBOBaIM MUKN ONpeaensieMoro
anemMeHTa (Mnn 6binm MeHee 0,2 MKA).

M3mepeHue filf. «PykoBOACTBO MoNb3oBaTeNsA» pasfes
«3anyck aHanusa npo6bl»)
B cTakaH4Mku ¢ QOHOBbLIM 3N1E€KTPO/IMTOM BHOCSAT MMNETKOW wau fosa-
Topom no 0,01 cm3 AC pTyTn KoHueHTpauum 0,50 mr/gam3. MonyyeHHbIR pac-
TBOp SIBNSIeTCA KOHTPO/NIbHOW npo6oi c cogepxaHuem pTtyTn 0,0005 mr/gm3
npn o6beme npobsel 10,0 cm3.

3anyckalT KoMaHay « " MonyyeHne BonbTamneporpamm npoobi».
CHumatloT no 3 - 5 BonbTamneporpamm. MpoBogatT nx pasmeTky (cM. «Pyko-
BOACTBO Nosib3oBatensa», pasgen 4.3 «PasmeTka Bo/ibTaMMNeEPHbIX 3aBUCUMO-
cTeli»), ypaneHue «BbiNajawlwmnx» Kpuebix (cM. pasgen 4.4 «O6paboTka
BO/IbTAMMNEPHbIX KPUBbIX»).

M3mepeHne Npobbl ¢ 4OOABKOW cf1. «PykoBOACTBO NoMb3oBaTena»,
pasgen 4.7 «3anyck aHanusa gob6aBku»). MNporpammoit npeaycMoTpeHa BO3-
MOXHOCTb OL€HKM KOHUEeHTpauunm no ofHol unu asym gobaskam AC pTyTu.

BHoOCST B cTakaHuMKku ¢ npo6oii go6askn AC pTyTn o6bemom 0,01 cm3

KoHueHTpauun 0,50 mr/gm3. 3anyckalT KOMaHay « MNonyyeHne BOMbT-
amneporpamm npo6bl ¢ gob6aBkoii». CHumalT no 3 - 5 BoAbTamnepo-
rpamm. MpoBoAAT nx o6paboTky.

B okHe «Pe3ynbTaTbl M3MepeHUs cCUrHanoB» 7  oTo6GpaxalwTcs pe-
3yNbTaTbl pa3MeTKu Ansi BCEX TUMOB BO/bTamMneporpamm.
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PacueTt maccoBoi KOHUEHTPaUuWuWn prytn B koHTponbHOM np06e
3anonHsT Tabnuyy «Konmyectso» Hanpumep:

Onsa nepexopa B Tabnuyy «KOHUEHTpauusa» B rnaBHOM OKHe Ha naHe-

N ynpasneHUs HaXuUMaloT KHOMKY OKHO npocmoTpa pesynbTaThl
aHanusa. (Cm.«PykoBoAcTBO mnofb3oBaTensa», pasfen 4.9 «BbluncneHue
KOHLeHTpaLumnum»

Ec/in pacxoxpgeHue Mexay nosflyyeHHbIMU U BBEAEHHbIMU KOHLEeHTpa-
umsMu He npesbiwaeTt 30%, rpaciuTOBLIA 3NEKTPOA CUMTAKT MPUFOAHLIM K
pa6oTe. Mocne 3TOr0 MOXHO NpUCTynaTb K MU3MepeHuio npo6 B Takoi xe no-
cnefoBaTenbHOCTU. DNEKTPOAbl TOTOBbI K pa6oTe. B NPOTUBHOM Clyyae Moa-
rOTOBKY ¥ NPOBEpPKY rpaduTOBbIX 3N1EKTPOAOB ClefyeT NOBTOPUTL elle pas.

MamepeHns npu aHaIn3e Npobbl Ha CoAepPXKaHNE PTYTU
OAHOBPEMEHHO PEKOMEHAYETCS NPOBOAUTL aHanvMi3 ABYX napanienb-
HbIX U OAHOI X0N0CTON NPO6LI B TpeX CTakaH4mkax.

CTtakaHuukun ¢ npoboik aHanM3npyemoro ob6bekTa, NOATOTOB/IEHHbIE
AN n3mepeHusa no pasgeny «loarotoska npobbl» MOMELWAKT B 3/1€KTPOXU-
MUYECKyto f4eliky, onycKalT 3/1eKTpojbl.

3anyckaloT komaHay « A [lonydyeHue BonbTamneporpamm npobbi»
(cm. PykoBogcTBO nonb3oBaTtens pasgen 4.6 «3anyck aHanusa npo6bi»).
CHumatoT no 3 - 5 BonbTamneporpamm, nNpoBOAAT UX pasmeTky (cMm. «Pyko-
BO/ZICTBO NoO/b30BaTens», pasgen 4.3 «PasMmeTka BO/ibTaMNEPHbIX 3aBUCUMO-
cTeli»), ypaneHne «Bblinagakowmx» Kpuebix» (CM. «PykoBOoACTBO MoOnb30Ba-
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Tena» pasgen «O6paboTka BOMbTaMNEPHBIX KPUBBIX»),

B cTakaHuMkun € npo6oi C NOMOLbI0 MMNETKN Wau gosatopa BHOCAT
po6aBkn AC pTyTM B Takux obbemax, 4Tob6bl BbICOTbl MWKOB Ha BOJbTamne-
porpamMmMe yBENWYUINCH NpUMeEpPHO B 2 pasa (Hanpumep, o6bemom 0,01 cm3
KOHUeHTpauun 0,50 mr/gm ).

3anyckalT KoMaHgy « MonyyeHne BonbTamneporpaMm npoobl
Cc fo6aBKoOiN». CHumalwT no 3 - 5 BonbTamneporpamm. MpoBoaAT ux o6pa-
60TKY Tak Xe, Kak 1 npu namepeHun npoobbl.

BbluncneHne maccoBbIX KoHMEDNpea

MeHTa. B tabnuue «Konuyectso» AN KaXAO0N akTUBHOW avelikn yka-
3bIBAOT: Maccy HaBeckn, 06beM NPoGbl U KOHLEHTpaLuno f06aBku.

HaxumaT KHOMKY OKHO npocmoTpa pe3ynbTaToB aHanusa B
rNaBHOM OKHE Ha MaHenu ynpasneHus.
B Ta6nuue npeacTaBfieHbl 3HAYEHUSI MACCOBbLIX KOHUEHTpauwii pTyTu
ANA KaXAON M3 napanfenbHbiXx Npo6. HaxumatT KHOMKY [MpUemMaeMocTb], B
cnyyae, korga pesynbTaTbl M3MEPEeHMii napannefibHbix Npo6 npuemsaemsl,
BblYMCNSIETCS cpeAHee apudMeTnyeckoe 3HayeHue, KOTopoe NpUHUMAloT 3a
pesynbTaTt aHanusa.
Co3gaHne [OKyMeHTa.Jnsd coxpaHeHWs AOKYMEHTa Ha naHenu

ynpaB/ieHNs HaXuMarT KHOMKY WAN B NT@BHOM MEHI BblOUPAT MyHKT
AokymeHT/CoxpaHute B apxuBe. (CM. «PykoBoAcTBO nosib3oBaTesnsi», pas-
pen 5 «PaboTta ¢ LOKYMEHTOM»).

[Ona neyatnm BONMbTAMNEPHbIX KPUBBLIX HA MPUHTEPE HaXWMakT KHOMKY

® WM B rNaBHOM MeHI0 BbIGUpaloT NyHKT [JOKyMeHT / MNeyaTb rpadukos
(Cm. «PykoBOoACTBO nonb3oBaTens», pasgen 6 «Mevatb»),

[aHHble pe3ynbTata aHanuMsa MOryT 6blTb pacrnevaTtaHbl B Buge npoTto-
kona B dopmaTte Microsoft ® Word no cywecTBywwemMy wabnoHy otyeta
(Cm. «PykoBofcTBO nonb3oBaTensi», pasgen 7.2). Tak e BO3MOXHO co3ja-
Hue wabnoHa no Tpebyemomy Tuny ocopmneHuns otyeta (Cm. «PykoBOoACTBO
nonb3oBartens», pasgen 7.1).
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FOCCTAHBAPTA POCCHM ”Bcepoccuickuii
Hay4YHO-UCCNEeNO0BATENbCKNA UHCTUTYT

MeTPOoNIOrM4eCcKon cnyxon”

<De.u.epaanoe rocynapCvTseHHOe yHUTapHoe
npepnpusaTve
a»

119361, Mockea, yn.O3epHas, 46 Ten.. (095) 437 5577 ®Dakc:(095) 437 5666
E-mail; Office@.vniims.ru Office.vniims@g23.relcom.ru

LP 050 ne _fO45-37 /0% Ritp: . vniime.ru

Ha Ne

r -l

Tomckuii
TToarumexnuueckuii
Yuueepcumem
Hpopexmopy no
HayuHou pabome,
npogeccopy

B.A. Bnacogy

MO BONIPOCY BCACHHS
®denepansHOro peecrpa
METOMK BBIIOJIHEHHs
M3MepeHU i

Coobmaro Bam mnopsakoBble HOMepa W KOABI PErHcTpallid METOIMK
BBIIIOJIHEHUS.  U3MEPEHHH, pa3pabOTaHHBIX BallMM  MpEeANpUATHEM, B
QefepalbHOM peecTpe METOAHK BBINONHEHMsST M3MEpEeHMH, NpUMEHSeMbIX B
cdepax pacnpoCTpaHEHHs! rOCYAapCTBEHHOrO METPOSIOrHYECKOro KOHTPONs U
Haj30pa.

ITpunoxenue: no tekcry B 1 3K3.

3am. aupekropa BHUMMC (%/7 B.A. CkoBOpPOIHHKOB

Hcn. 3enkona T.A.
437-37-01
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NMPHJIOXKEHHE

ITopaodkossie HoMepa u KOObl pezucmpayuu Memooux binONHEHUR UIMeperuil,
paspabomannsix sawum npeonpuimuem, & DedeparbHomM peecmpe Memooux
BbINOIHEHUR  UBMEDEHUU,  npumMeHseMslx 6  cepax  pacnpocmpanenun
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Koa MBH no
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O6omaveHHe H

MY 08-47/160

HRHMCHOBAHHC
AOKYMCHTA
MBH

Ha

MoOnoKo H KHCIOMOAOHHBIC NTPOTYKTRL.
HHBEPCHOHHO-BONLTAMNIEPOMETPHUCCKKR METOA MIMCPCHHA
MacCOBOR KOHUEHTPAUNY PTYTH

{BiamecH MY 08-47/081)

Haznavenne MBH

AHaH? 11pod MOSIOKA H  KHC/IOMOIOUNBIX NPOAYKTOB

(c yKalanuem
00BbCKTa KOHTPOA)
Hamepaemas MaccoBan KOHUCHTPRIHA PTYTH, MI/KT
BEIHUHHA
Meron wiMepehna | Hipepcnonnan ancopbuHORHAR BONBETAMIICPOMCTPUS
lpeacnu OT 0,002 10 0,05 BxMON.
HIMCPCHHS
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0,05 Brmon.
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palpaborunx MBH
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Anpec, Tenchon Texuonormucckuil daxkynsrer ToMcKkOro noaHTEXHHYECKOTO
yuuscpcutera, HHJI Ne506
Te/daxc (382-2) 563-860, 563-572; E-mail: microlab/@itpu.ru
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arrecranio  MBH
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HOPMATHBHOI'O
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Ne POCC RU 01.00143-03 ot 24.12.01) ¢ cortacosannem
ceuaeTenncTs B OI'Y «Tomexuit LHLCM»
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CBHACTENLCTBE 00
BTTCCTAllHH  (narTa
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HOPMATHBHOTO
AOKYMcHTa)

CBHARTEJLCTBO OF ATTECTAIINN MBH
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