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TOMCKWM NONUTEXHWYECKUWA YHUBEPCUTET
BHEAPEHYECKASAA HAYHHO-NTPOU3BOACTBEHHAS ®UPMA “lOMX”
AKKPEAWTOBAHHAA METPONOMUYECKAS CNYXBA TNy
(atTecTtaTt 06 akkpegutauum Ne POCC RU 01.00143-03 o1 24.12.01)

CBUOETENLCTBO OB ATTECTALIUA MBU

Ne 08-47/138

MeToanka BLINONHEHWS U3MEPEHUA MACCOBOW KOHUEHTPaUnKU PTyTH METOAOM UHBEp-
CYOHHOIA BOMbTaMNEpOMeTpum, paspaboTaHHas 8 TOMCKOM NOMUTEXHUYECKOM yHUBEpCUTE-
Te n 000 «BHM ® «lOMX» u pernamexTMpoBarHas 8 MY 08-47/138 (no peecTpy akkpeav-
TOBaHHOW METPONOTUYECKOW CyxObi TOMCKOrO NONUTEXHU4ECKOrO yHUBEpCUTETA)

MYKA, KPYTIA, XNIEB,
XNIEBOBYOYHbLIE U MYKOMO/IbHO-KPYISIHLIE U3QENNS.
BOJ/IbTAMIEPOMETPUYECKUA METOL U3MEPEHNS

MACCOBO# KOHLEHTPALIMU PTYTH

atTecroBaHa B cooteercreun ¢ FOCT P 8.563 (TOCT 8.010).

ATTECTauma ocylecTsneHa no pesynbratam TEOPETUYECKOro N 3KCNepUMEHTaNbHOro

uccneposanus MBU.
B pesynbTarte atrectayun MBU yctaHoeneHo, uTto gaHHas MBU cooTteeTcTBYET Npeab-

ABNAEMbIM K HEl MeTponoruyeckum TpebosaHusm n obnagaeTt cneaylowmMn OCHOBHLIMU
METPONOrMYECKUMU XapaKTepPUCTUKaMK.

1 AnanasoHbl u3MepeHnia, OTHOCUTENbHBIE 3HAYEHUA NOKa3aTenen TOYHOCTH, NOBTOPAEMO-
CTH ¥ BOCNPOW3BOAUMOCTA METOAWKU NPK AOBEPUTENbHOK BeposTHOCTU P=0,95

Mokasarens no- Mokasaren
BTO BOCMpou3- Mokasarvens
PAEMOCTH
Hanwe- (cpeamexsagpa- | , BOAMMOCTM | TouHocTH (fpa-
HOBaHVe (cpearekBaapa- | yyup), B KOTOpBIX
AuanasoH namepaemsix | TUMECKOE OTKIO- | o voa oTNO-
ONPEAC- | 4 o HeHTpaLWiA, MI/KT | HeHve nosTopsie- HaxoamTes no-
nsieMoro ! ) HEeH\e BOCNPOM3- | rpeLuHOCTL Me-
3aneMeHTa N BOANMOCTH), TOAWKN),
0,
a.(5). % a,(§).% 5.%
Ot 0,007 go 0,1 BxnKoY. 12 18 40
Pmyms :
Cs. 0,1 a0 1,0 Bkniom. 9 13 30




2 [lManasoH u3MepeHuii, 3HaueHusl NpeaesnioB NoBTOPSIeMOCTM 1 BOCNPOU3BOAMMOCTY NpU

fosepuTensHoin BeposiTHOCT P=0,95

HaumeHo-
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MOro ane- KOHLIEHTPaLAA, ke
MeHTa
Ot 0,007 fo 0,1 Bk/OY.
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034 m 0,50m X
0,25 X 0,36 m X

X - cpegHee apumeTMUeckoe 3HadeHne pesybTaToB napasiiesbHbIX onpeaeneHuii

MacCOBOI KOHLEHTpaLui afieMeHTa.

X - cpeHee apuMeTMUeckoe 3HaueHve pes3ynbTaToB aHan3a, NoJlyYeHHbIX B ABYX

nabopaTopusax
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TOMCKUA NMOSIMTEXHNYECKUW YHUBEPCUTET
BHEAPEHYECKAA HAYUHO-MPON3BOACTBEHHAA ®VPMA “OMX”
AKKPEOVNTOBAHHAA METPOJIOITMYECKAA CNYXBA Ty
(aTtTectaT 06 akkpegutaumm Ne POCC RU 01.00143-03 ot 24.12.01)

“YTBEPXOAIO” “YTBEPXXOAIO”

Oupektop OO0 «BHM® «HOMX»

B-47/138

(nopeecTpy MeTPONOrMYECKON CyXObl)

MYKA, KPYTNA, XJIEB,
XNEBOBYJTOYHbLIE N MYKOMOJIbHO-KPYTTAHBLIE N3OENMNA.
BO/IbTAMMNEPOMETPUYECKUA METO, UBMEPEHUA
MACCOBOW KOHLEHTPALMW PTYTU

COI'NMACOBAHO”
MeTponor
MeTpOsIorMyeckoit cnyxosl TMY

__H.M. Mukyna
“ 5" anpena 2004 r.






1 HABHAYEHUE U OBJIACTb ITPUMEHEHUA

Hacroawwmin aokymeHt (MY 08-47/138) ycraHaBnuBaeT METOAMKY Bbl-
NONMHEHUSA U3MEPEHNI MaCCOBbLIX KOHLIEHTpaLui pTyTU B NpoBax Myku, Kpynbl,
xneba, xne6obynoyHbiX 1 MYKOMOMNbHO-KPYNSAHbLIX U3AenMin MeTOA0M WHBEpP-
CUOHHOW BoNbTamnepomeTpumn (UB).

[nanasoH namepsemMbix KOHUEHTpauuin pTytu cocraensaet ot 0,007 go
1,0 mr/kr.

Ecnu copepxaHue anemeHTa B Npobe BLIXOAMT 328 BEPXHIOKW TpaHuLy
AuvanasoHa onpeensieMblX COAEpXaHWM, AOMYCKAeTCs B3SAITUE MEHbLUEN Ha-
BECKM WUNN YMEHbLUEHWe BPEeMEHW 3MNEeKTPonu3a npu BOfbTaMnepoMeTpuye-
CKOM WU3MEPEHUM aHaANUTUYECKUX CUTHAmNOB dMeMeHTa B pacTBOpE NOAroToB-
NEHHON NpOoBbI.

Ecnu cogepxaHue anemeHTa B Npobe BbIXOAMT 3a HUXKHIOI rpaHuLy
AnanasoHa onpeaensieMblX COAepXKaHuh, AOnyckaeTcs B3ATME OonbLuei Ha-
BECKM NPOObI UNKU yBENUYEHUE BPEMEHU 3MEKTPONM3a NPU BOMbTaMNEPOMET-
PUYECKOM U3MEPEHUN.

XuMu4yeckne noMexu, BAMSIOLLME Ha pesyrnbTaTbl U3MEPEHUsT MaccoBOW
KOHLIEHTpaLUumn pTyTH, YCTPaHAIOTCA B NpoLecce npo6onoaroToBKM.

2 HOPMATUBHBIE CCbIITIKN

B HacToALwen mMeToauKke MCNONb30BaHbl CCbINKM HA crieaylolme CTaH-
[aprbl:

FOCT 12.1.004-91 Cucrema craHgaptoB 6esonacHocTu Tpyaa. Moxap-
Hasi 6esonacHoCTb. Obwue TpeboBaHus

FOCT 12.1.019-79 Cucrema craHgaptoB 6e3onacHOCTM Tpyaa. dnek-
Tpo6esonacHocTb. Obwue TpeboBaHNA M HOMEHKNATypa BUAOB 3aLUUThI

FOCT 12.4.009-83 Cucrema craHaaptoB 6esonacHoctu Tpyaa. Moxap-
Hasa TexHuka Ans 3awmTel 06bekToB. OCHOBHbIE BUAbl. PasmelueHue n o6-
Cny>XuBaHue

FOCT 1770-74 Tlocyna MepHasa nabopaTtopHas creknsiHHas. LiunuHa-
pbl, MEH3YPKK, KONObI, NPOOUPKM. TEXHUYECKME YCNOBUA

FOCT 2156-76 Peaktubl. Hatpuii AByyrnekucnbiin. TEXHUYECKUE YCIOBUS

FOCT 4204-77 Peaktusbl. Kucnorta cepHas. TexHuyeckue ycnosus

FOCT 4233-77 Peaktusbl. HaTpuit XnopucTelin. TEXHUYECKUE YCNOoBUS

FOCT 4461-77 Peaktubl. Kucnora aszotHas. TexHUYECKME yCnoBus

FOCT 4520-78 PeaktuBbl. PTyTb (ll) azoTHokucnaa 1-sogHasn. TexHu-
Yyeckue ycnosus

FOCT 5381-72 Pepyktop. TexHn4eckme ycnoBus

FOCT 5667-65 Xneb n xnebobynoyHble nsgenua. MNMpasuna npuemku,
meToabl oTbopa 06pa3uoB, METOAbI ONpPeAeneHns OpraHonenTUYecKkux noka-
3arenen U Maccbl U3genui

FOCT 6709-72 Boga guctunnupoBaHHas. TexHu4eckue ycnosua

FOCT 9293-74 (MCO 2435-73) A30T razoobpasHbIin U XUAKUA. TexHu-
Yeckue ycrnosus
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FOCT 9736-91 MMpubopbl anekTpuyeckue npsMoro npeobpasoBaHus
ONs U3MEepeHUst HeanekTpuyecknx BenuuuH. Obume TexHuyeckue Tpebosa-
HUA U METOAbl UCTIbITAHUN

FOCT 10929-76 PeakTtuBbl. Bogopoaa nepokcua. TexHudeckue ycnosus

FOCT 12026-76 Bymara chunbtpoBanbHasa nabopartopHasi. TexHuye-
CKue ycrosus

FOCT 13586.3-88 3epHo. Mpaeuna npuemku u Metoabl oT6opa npod

FOCT 14262-78 PeaktuBbl. Kucnota cepHas ocobom YncToTbl. TEXHU-
yeckue ycrnoeus

FOCT 14849-89 Uspgenua makapoHHble. [paBuna npuemMku U MeToabl
onpegeneHus KayecTea

FOCT 14919-83 OnekTponnuTbl, SNEKTPONSUTKN W XKapOYHbIE 3neK-
TpoLukadbl ObITOBbIE. OBLLUME TEXHUYECKUE YCIIOBUSI

FOCT 15150-69 MawmHbl, npubopbl U Apyrue TeXHUYecKkue usgenus.
McnonHeHns ana pasnuyHbIX KMMMaTMYECKMX panoHoB. Kateropuu, ycnosus
JKCMNyaTaumu, XpaHeHUsi U TPAHCNOPTUPOBAHUSA B YACTU BO3AENCTBUA KIu-
MaTU4ECKUX (PAaKTOPOB BHELLHEN Cpeabl

FOCT 17435-72 JluHeikun yepTexHble. TexHnyeckue ycrnosus

FOCT 1770-74 Mocyna mepHas nabopaTtopHas creknsHHasa. LunuHa-
pbl, MEH3YPKM, KONGbI, NPO6UpKK. O6LUME TEXHUYECKME YCIIOBUSA

FOCT 19908-90 Twurnu, YaLLKku, CTakaHbl, KONbbl, BOPOHKM, NPOOMPKN 1 Ha-
KOHEYHUKM U3 NPO3PayHOro kBapLuesoro crekna. ObLume TeXHUYECKUE YyCnoBus

FOCT 20490-75 Kanuit MapraHUOBOKMCAbINA. TeXHUYECKUE yCroBus

FOCT 21400-75 Ctekno xumuko-nabopatopHoe. TexHu4yeckue Tpebdo-
BaHusA. MeToabl UCMNbITAHUI

FOCT 24104-2001 Becbl nabGopatopHble. OOWMe TexHUYeckue
TpeboBaHus

FOCT 25336-82 [Mocyaa n obopyaoBaHue nabopaTtopHbie CTEKNSAH-
Hble. TUMbl, OCHOBHbIE MapameTpbl U pa3Mepbl

FOCT 27668-88 Myka n otpybu. Mpuemka n metoasl otéopa npob

FOCT 28165-89 TMpubopbl 1 annapaTbl nabopaTtopHble U3 ctekna. Ak-
BaguCTUnIAToOpsl. icnaputenu. YcTaHOBKM pekTUdMKaLUMOHHbIe. ObLuue Tex-
HU4eckue TpeboBaHus

FOCT 29225-91 (MCO 1775-75) Mocyana n obopynosaHue gpapcopo-
Bble nabopatopHble. Obme TpeboBaHMA U METOAbI UCMbITAHUNA

FOCT 29227-91 (MCO 835-1-81) MNocyaa nabopaTtopHasa CTEKNsAHHas.
MuneTku rpagynpoBaHHbie. Yactb 1. Obwme TpeboBaHus

FOCT 29228-91 (MCO 835-2-81) Mocyaa nabopaTopHasa CTEKMSAHHAA.
MuneTkn rpagympoBaHHbie. YacTtb 2. MNuneTkn rpagympoBaHHblie 6e3 yCTaHoB-
TNIEHHOTO BPEMEHU OXUAAHUSA

FOCT P 8.563-96 NocypapcTBeHHas cuctema obecneyvyeHuss eguHcTea
namepeHnin. MeToauku BbINOMHEHUA U3MEPEHUNI

FOCT P NCO 5725-1-2002 TO4YHOCTb (NPaBUNLHOCTbL M NpPEeuu3noH-
HOCTb) METOAO0B U pe3ynbTaTtoB uaMepeHun. Yactb 1. OCHOBHbIE NOMOXEHUA
u onpegeneHus

FOCT P WNCO 5725-6-2002 TOYHOCTb (NPaBUMLHOCTL M MNPEeuu3noH-
HOCTb) METOA0B U Pe3ynbTaToB U3MepeHuin. Yactb 6. Mcnonb3oBaHue 3Have-
HWUI TOYHOCTM Ha NPaKTUKe
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3 CYLUIHOCTb METOANKHN

MeToanka BbINOMHEHUSI U3MEPEHUA (MEeToAMKA KONUYECTBEHHOro Xu-
MUYECKOTO  aHanu3a) OCHOBaHa Ha  MNpPOBEAEHUM  MHBEPCUOHHO-
BonbTamnepomeTpuyeckoro (MB) u3amepeHuss pactsopa npobbl nocne ee
npeaBapuTEnNsLHON NOATOTOBKM.

MeTtoa VB usmepeHuii 0CHOBaH Ha CMOCOOHOCTU 3MEeMEHTA, CKOHLEH-
TPUPOBAHHOTO HA UHAMKATOPHOM JMIEKTPOAE, ANEKTPOXMMUYECKN PACTBOPATb-
cA npu onpeAeneHHOM MOTeHuuMane, XapakTepHOM ANs AAHHOTO 9reMEHTa.
PeructpupyeMblii MakCuMarbHbIA aHOAHbIA TOK 3NeMeHTa NPAMO NPonopLuo-
HanbHO 3aBMCUT OT KOHLEHTPALMKU ONPEAENAEMOro afieMeHTa.

Mpouecc anekTpoocaXkaeHua PTyTU U3 pacTesopa NoAroTOBNEHHOW Npo-
Obl HA MHAWKATOPHOM 30510TO-TPAMTOBOM INEKTPOAE MPOXOAMT NPU NOTEH-
umnane anektponusa, pasHom 0,0 B oTHOcuTEnbHO xnopcepebpsHOro anek-
Tpoaa (OTH.X.C.3.), B TEUEHUe 3a4aHHOro BpemeHun anekrponusa (1 - 15 MuH).
Mpouecc anekTpopacTBOPEHUst ANEMEHTa C NMOBEPXHOCTMU AMEKTPoAa U peru-
cTpauus aHanMTUYECKOro curHana snemeHTa (aHO4HOro MuKa) Ha BOMbTaMm-
neporpamme (BA KpuBOIi) NPOBOAUTCS NPU NTIMHEWNHO-MEHAIOLLEMCS (B CTOPOHY
NONOXUTENbHbLIX 3HAYEHWN) NOTEeHUMane npu 3agaHHOW YYBCTBUTENbHOCTU
npubopa.

MoTeHynan makcumyma aHOA4HOro Toka (Muka) pTyTu B pactBope (POHO-
BOro anekTponuta (pacTBop CepHOM KUCNOTbI) paseH (0,55+0,05) B.

MaccoBas KOHUeHTpauusa pTyTu B npobe onpeaensieTcs MeToaom Ao-
6aBOK aTTeCTOBaHHbLIX CMECEN PTYTH.

O0wan cxema aHanu3a npuBeaeHa Ha pucyHke 1.

MoaroToeka
Moarotoska npubopa,

npo6 QMeKTPOAOB,
PacTBopoB 1 TA.

i

MB-n3mepeHus

npobbl

Bseaerne Coemka

BA-KpMBOI & Pacyer
el AC ONEMEHTA il AoSaFiaKoﬁ AC KOHLEHTpaLum

Mposepka
f—b] onextpoxvmMmyec-
KOWA AYeiikn

Cremra
BA-kpuBoii

Pucyrok 1. OCHo8Hble amarnbl aHanu3a rnpob MyKu, Kpynbi, Xneba,
X11€606y04YHbIX U MyKOMOJIbHO-KPYNAHbLIX usdenuli Ha codepxaHue pmymu
memodom B



4 [TPUTTUCAHHDBIE XAPAKTEPUCTUKU NOIr PELIHOCTH
U3MEPEHWUN U EE COCTABIJIAOLNX

4.1 MeToauka BbINONHEHUS U3MEPEHUIA MACCOBbIX KOHLIEHTpaLUI pTYTH
B npo6ax Myku, Kpynbl, xrneba, xne6obynoyYHbIX U MyKOMOMNbHO-KPYNSIHbIX U3-
Jenuii MeTo40M MHBEPCUOHHON BONbTaMnepomMeTpum obecneynBaeT nonyye-

HUE pe3ynbTaToB U3MEPEHMUI C NMOrPELLHOCTbIO, HE NPEBBILLAIOLIEN 3HAYEHUN,
npuBeaeHHbIX B Tabnuue 1.

Tabnuua 1 — Ouana3oHbl U3MEPEHUI, OTHOCUTENbHLIE 3HAYEHUS Moka3are-
nen TOYHOCTU, NOBTOPSAEMOCTU U BOCMPOM3BOAUMOCTU METOAUKU NpU AOBe-
putenbHoi BepoATHOCTM P=0,95

MNoka3aTenb
MokasaTensb BOCMpPOU3- MokasaTensb
HanmeHo- NMOBTOPSEMOCTH BOAUMOCTH TOYHOCTH
BaHMe (cpepHexBagpaty-| (cpeaHekBagpa- | (rpaHuubl, B
onpene- [nanasoH n3amMepsieMblX |Heckoe OTKIIOHEHWE| TUMECKOE OTKIIOHE-| KOTOpbIX Ha-
n ﬂzmﬂro KOHLieHTpauuii, Mr/kr | MoBTOpsieMocTH), | HWe BOCMPOM3BO- | XOAMUTCA Mo-
sneMeHTa 0 AnMocTh), MPELUHOCTb Me-
c.|0| % oy . TOANKN),
ol S| % 5. %
Ot 0,007 no 0,1 BKIIOM., 12 18 40
Pmymb
Cs. 0,1 oo 1,0 Bkmiou. 9 13 30

4.2 3Ha4yeHus nokasaTens TOYHOCTU METOAMKN UCMONb3YIOT NPU:
- 0o(hopMneHnmn pe3ynbTaToB aHanu3a, BblgaBaeMbix nabopaTopuii;
- OL|EHKe AeATenbHOCTM nabopaTopun Ha Ka4ECTBO NPOBEEHUS aHa-

nusa (M3m

epeHunin);

- OL|EHKE BO3MOXXHOCTM UCMONb30BaHUS PE3YNbTATOB M3MEPEHUI Npu
peanusauuu METOAUKM BbIMOSIHEHUS U3MEPEHUIA B KOHKPETHOM nadoparopun.

5 TPEBOBAHUSI BE3OITACHOCTH, OXPAHbI OKPYXXAIOLLEA CPE/]bI
MPYU BbINOJIHEHUN U3MEPEHWHA

MWUYECKON
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5.1 Ycnoeusa 6e3onacHo20 npoeedeHus pabom

5.1.1 K pabote ¢ nonaporpadoM unum KOMNbIOTEPU3UPOBAHHBLIM BOMbT-
aMnepoMeTpUYEeCcKUM aHanm3aTopoM, HarpesaTenbHbIMKU NpubopaMm n XuMu-
YECKMMM peakTMBaMu AONYCKAEeTCs MEePCOHarn, WU3y4MBLUMIA WHCTPYKUMIO MO
akcnnyaTtauyum npubopa, npasuna paboTbl C XMMUYECKUMU PEAKTUBAMU U XU-

nocyaou.




5.1.2 Npubop B Npouecce akcnayaTaumm AOMMKEH ObITb HAZEXHO 3a-
3eMIIeH.

5.1.3 Tpu BbINOMHEHUN AHANUTUYECKUX U3MEPEHUN HeoBXoauMO Co-
onogate TpeboBaHMA TexHuku GesonacHocTu npu pabote C XUMUYECKUMU
peakTuBamu.

5.1.4 OnekTpobe30nacHOCTL Npu paboTe C SNEKTPOyCTaHOBKAMU - MO
FOCT 12.1.019.

5.1.5 MNowmelueHne nabopaTtopun 4OMMKHO COOTBETCTBOBAaTL TPeOOBaHU-
M noxapHoun 6esonacHoctu no F'OCT 12.1.004 n nmeTb cpeacTBa NoXapo-
Tywexna no NOCT 12.4.009.

5.2 TpeboeaHus K Keanugukayuu onepamopos

BbINONHEHWEe M3MEPEHNIT NPON3BOASATCA NMaboPaHTOM MU XMMUKOM-
aHanNMTUKOM, BNafeIoLLMM TEXHUKON BOMbTAMMNEPOMETPUYECKOTO aHANM3a 1
M3YYMBLUMM MHCTPYKLMIO MO 3KCMIyaTauum UCNosib3yeMOoi annaparypsl.

5.3 Ycnoeus ebinosiHeHUs usmepeHull

M3mepeHus npoBoAATCA B HOPManbHbIX N1abopaToOPHbIX YCNOBUSX:
e Temnepartypa okpyxatwLero sosayxa, °C 25+10

¢ ATmoOcdepHoe aaBneHue, MM.pT.CT 760 + 30

¢ OTHOCUTENbHAs BNAXHOCTb BO3ayxa, % He bonee 80
¢ YacroTa nepeMeHHOoro Toka, 'y 50+5

e HanpsbkeHue nutaHus B cetu, B 220+ 22

6 OTBOP U XPAHEHHME 1POb

OT16op M XpaHeHue npob nNPoOBOAAT MO HOPMATMBHOM [AOKYMEHTaLuu
ANA  JaHHOM Tpynnbl  aHanuM3nMpyemon OAHOPOAHOW  npoAaykuun  (no
FOCT 27668, TOCT 5667, TOCT 14849, FOCT 13586.3 u ap.).

Onsa aHanu3a ncnonbs3yloT ABE napannenbHbiX NPodbl U 04HY XONOCTYIO
Unu ABe napannenbHbIX U O4HY Pe3epBHYIO NPO6bI.

7 CPE[JCTBA U3MEPEHUH, BCTTOMOIATE/IbHOE OBOPY/JOBAHME,
NMoCYAA, PEAKTUBbI U MATEPUAJIbI

Mpu NPOBEAEHUN KOMUYECTBEHHONO XUMUYECKOTO aHanusa npUMEHSIOT
cnegyiowme cpeacTsa u3MepeHuil, BcomoraTesibHoe 06opyaoBaHue, nocyay,
matepuarnbl U PeakTUBbI:

7.1 Cpedcmea usmepeHull u ecriomo2amernbHoe o6opydoeaHue

7.1.1 Nonaporpad (MY unu gpyron) B KOMNNEKTE C ABYXKOOPAUHATHBLIM
camonucuem u undposbIM BOLTMETPOM [1];

unn komnnekc CTA aHanuTM4eckui BOnbTamnepoMeTpuyeckuin [2] B
koMmnnektre ¢ |IBM-COBMECTUMbBIM KOMMbLIOTEPOM (NOpPsAAOK paboTbl Ha
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aHanuTU4YeckoM BonbTamnepomeTpudeckoM komnnekce CTA npuseneH B
npunoxexuu b);

HonyckaeTtcsa ucnonb3osartb Apyroe o6opyzoBaHue U npubopel, NO3BO-
nsowme BOCNPOU3BOAUTE METPONOrMYECKUE XapaKTEPUCTUKK, YKa3aHHble B
JAaHHOW METOAUKE aHanusa.

7.1.3 Pepyktop no NOCT 5381 ¢ maHomeTtpom (140 + 1) atm. no
FOCT 8625 (npu nCnonb30BaHMM UHEPTHOIO rasa).

7.1.4 Becbl nabopartopHbie no FOCT 24104.

7. 1 .5 [osaTopbl NUMNETOYHbIE C AUCKPETHOCTbIO ycTaHoBkM A03 0,01-
1,00 cm® (10 - 1000 mkn) [3].

7.1.6 MaruutHasa mewanka tuna MM 4 (Monbwa) wnu gpyras nogoo-
HOro TUNa, CTEPXXEeHb MarHUTHON MELLAnKu.

7.1.7 TinuTka anekTpuyeckasa ¢ 3akpbiTon cnupansto no FOCT 14919
Unu apyrux Mapok

U KOMMNIIEKC npoﬁgnonrOTOBKyl “Temoc-3kcnpecc” ¢ AguanasoHoM pa-
6ounx Temnepatyp ot 50 C o 650 C c nOrpeLwHoCcTbio uamepeHun +15 °C
(nsrotosutenb OO0 “UTM”, r.TOMCK).

7.1.9 Annapat ana auctunnsyumn sogbl ACI-4 no FOCT 28165 unu [4].

7.1.10 LWmnubl TUrenbHble [5].

7.1.11 LWWUnaHry nonNMaTUNEHOBLIE UMK PE3MHOBbLIE ANA NOABOAA rasa K
sYelike (NpyM MCnonb3oBaHMN UHEPTHOIO rasa).

7.1.12 IuHerika yepTtexHaa meputenoHaa no FOCT 17435.

7.1.13 dunbTpbl 06€330neHHbIE [6] .

7.1.14 Bymara cunbtpoBansHaa no FOCT 12026.

7.1.15 Bymara macwrabHo-koOpAMHaTHas.

7.2 Mocyda

7.2.1 Mocyaa mepHasi nabopaTtopHas CTEKNsiHHAasi 2-r0 Knacca TOYHO-
ctn no MOCT 1770: konObl HaJ'IVIBHbIe BMecTUMocTbio 25,0, 50,0 u 100,0 cm™;
LMMMHAPbI BMECTUMOCTbIO 10,0 cM® UnK NPOBUPKM MEPHBIE BMECTUMOCTbIO
10,0; 15,0 cm>.

7.2.2 MuneTtkm mepHble nabopaTopHble CTeKnﬂHHbIe 2-ro knacca Tou-
HOCTN BMeCTUMOCTbIO 0,10; 1,00; 2,00; 5,00; 10,0 cm® no FOCT 29227.

7.2.3 KpbiwKu K3 TEPMOCTOMKOrO CTEeKna KOHycooGpasHoW (OpMbl,
anametpom 25 — 35 mm, BbicoTon 20 - 25 MM.

7.2.4 3xeukatop no MOCT 21400.

7.2.5 COOpHUK Ans CnMBa pacTBOPOB MOHOB 30/10Ta U PTYTU.

7.3 Peakmueb! u mamepuanbl

7.3.1 TocypapcTBeHHble CTaHAapTHble obpa3subl CoCTaBa pPacTBOPOB
MOHOB PTYTU (2+) C OTHOCUTENbLHOW MOrpPeLUHOCTLIO He Bonee 1 % npu
P = 0,95. KoHueHTpauus anemMeHTa B cTaHAapTHOM obpasue AomkHa ObITb He
Menee 0,1 Mr/cm’ .
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Hanpwmep FCO 3395 (MCO 0345) - pacteop ptyti (ll) C KOHUEHTpa-
yuen 0,1 Mr/cm;

FCO 8004 unun CO 3497 (MCO 0028) pactsop ptyTu (Il) C KOHUEHTpa-
uyunen 1,0 mr/cm®

7.3.2 Ptytb (Il) a3oTtHokucnas 1-sogHasa no MOCT 4520 (npu OTCyTCT-
Buu NCO no 7.3.1).

7.3.3 CraHpapTHbii obpasey, COCTaBa pactBopa WOHOB 30J510Ta
(TCOPM-14) 'CO 3398 koHueHTpauum 0,1 Mr/cm®,

7.3.4 Kucnora asoTtHas koHuUeHTpupoBaHHasa no MOCT 11125 oc.y. unu
no FOCT 4461 x.u.

7.3.5 Kucnora cepHasa koHueHTpupoBaHHaa no NOCT 14262 oc.y unu
no FOCT 4204 x.u.

7.3.6 Boaa OuguctunnuposaHHaa [7] unu ,EWICTMJ‘IJ'IMpOBaHHaﬂ no
FOCT 6709, neperHaHHasa B npucyTCTBMu cepHon kucnotol (0,5 om® KOHLIEH-
TPUPOBaHHOM cepHou KMCIOTbI U 3 cM® 3%-HOro pacTtBopa Kanua MapraHue-
BO-KMCNOro Ha 1 ,uM ANCTUNNUPOBAHHOW BOAbI).

7.3.7 TMepokcug sogopoaa no NOCT 10929.

7.3.8 Hartpuii xnopuctbin no FOCT 4233.

7.3.9 Kanui xnopucTbli [8].

7.3.10 Hartpun gsyyrnekucnoivi no FOCT 2156.

7.3.11 A3o0t rasoo6pasHbin no FOCT 9293 wnu aApyro MHEPTHbIN ras
(aproH, renui) Npu MCNONL30BaHUW UHEPTHOTO ra3a).

7.3.12 LlUkypka wnudoBanbHas TkaHeBasi anbboposasi [9] unu Lwkypka
wnudosanbHas TkaHeBas anmMasHas (Npu UCNoNb30BaHMK rPacUTOBbLIX 3Nek-
Tpoaos) [10].

7.3.13 bBymara nHaukatopHasa yHuBepcarnbHas.

7.3.14 bymara cunstpoBanbHas no FOCT 12026.

7.3.15 bymara maclutabHOo-koopaMHaTHas.

Bce peakTuBbl 4OMKHBI ObITb kBanudukaumm OCH nnm X4.
8 N1oJrOTOBKA K BbIOJIHEHUO U3MEPEHNNA

8.1 [ToG2omoeka npubopoe Kk pabome

MoaroToska u npoBepka nonsporpada unm BoNbTamnepoMeTpU4ecKoro
aHanusaTopa (CTA u ap.), camonucya u uudpoBOro BONbLTMETPA MU KOMMb-
loTepa Npou3BOAMTCA B COOTBETCTBMM C MHCTPYKUMEN NO 9KCnnayaraumu u
TEXHWYECKOMY ONMUCAHUIO COOTBETCTBYHIOLLMX NPUMBOPOB.

Mpu nposegeHun BA-u3MepeHuit MacCOBOM KOHLIEHTpauuu PTYTU B
pacTeope NoAroToBNEHHON NPOObl UCMONb3YIOT:
- 9NEKTPONUTUYECKYIO AYENKY, B COCTaB KOTOPOW BXOAAT:

13



3NEeKTPO4 MHAMKATOPHLIN - 3010TOrpacpuTOBLIM HA OCHOBE rpadu-
Ta, NPOMUTAHHOIO CMECHLIO NapaduHa u NONMITUNEHA;
3MEeKTPOA CPaBHEHUS - XJI0pcePeOPsHbIN B pacTBOpE XNopuaa Ha-
TpUA MM Kanus KoHueHTpauum 1,0 monb/am® ¢ conpo-
TuBneHuem He 6onee 3,0 kOm;
- CMEHHble CTakaH4YMKU M3 KBapLIeBOro CTekna BMECTUMOCTbIO 15 —
20 om’;
- MpuUcnocobneHns Ans nepemMeLuMBaHus pacTBopa:
MarHWTHasi MeLuanka unu Tpyboyka ans nogBoaa MHEPTHOTO rasa;
BUOpALMA MHAUKATOPHOTO 3NEKTPOAA B AATUMKeE.

YcTaHaBnuBaloT crieayoLwmin pexumM padboTbl Npubopos:

—  [ABYX3MNEKTPOAHYIO CUCTEMY U3MEPEHUN;

— MNOCTOSAHHOTOKOBbIV PEXUM perncTpauun BonbTamneporpamMmm;

— MNOoNApU3yIOLLEe HanpsbKeHUe Ansi OAHOBPEMEHHOrO SrEeKTPOHaKomne-
Hua ptytn 1 3onota (0,00 + 0,05) B;

— MOTeHuuan Hayana perucrpauuu BonstamnepHon kpusoii: 0,00 B;

— KOHeYyHoe HanpsbkeHue passeptku: +0,85 B;

— CKOpPOCTb JIMHEWHOro usMeHeHus noteHynana 30+40 mB/c;

— YyBCTBUTENbLHOCTbL MNpubopa npu perucTpauuu BONbTAMMNEPOrpaMMbl
210+ 2 10 ®* A/MM (B 3aBMCMMOCTM OT COAEPIKAHUSI ANEMEH-
Ta B aHanusmpyemoii npobe n NOBEPXHOCTM ANEKTpoaa);

- Bpems anektponusa 1 - 15 MuH (B 3aBMCUMMOCTM OT COAEPXaHUA ane-
MeHTa B npobe).

8.2 NNodz2omoexa nabopamopHoil nocyObi

8.2.1 HoByto nabopaTopHy0 CTEKMSAHHYIO NOCYAY, CMEHHbIE HAKOHEYHU-
KW [03aTOPOB, MUMETKU MPOMbBIBAIOT @30THOW KMCNOTON N MHOTOKpaTHO b6uam-
CTUNNUPOBAHHON BOAON. KBapueBble CTakaH4YMKM AONOMHUTENBHO KUNATAT B
pasbaBneHHoli (1:1) cepHoit kucnote B TedeHue 10 - 20 MUMH M NpoKanuBealoT B
MydpenbHONM neun npu Temnepatype 450 °C - 500 'C B TeueHne 10 -15 mun.

CTrakaHyukum nocne aHanu3a npobbl NPOTMPAOT NMUTLEBOW COAOW (ABY-
YIMEKMCIbIM HaTpueMm), OnonackuearT GUANCTUNNMPOBAHHON BOAOW M NpoKa-
nuBatoT B MydesbHOM neyun npu temneparype 500 °C - 550 °C B TeueHumn 10 —
15 MUH. XpaHAT B 3KCUKaTOpe B CyXOM BUAE.

8.2.2 MpoBepKy CTaKaHYMKOB AN aHanM3a Ha YNCTOTY NPOBOAAT MyTEM
perucTpauuu sonbTamneporpaMmm (PoHOBOro anekTponuta no 9.5 nocne mHo-
roKpaTHOro OnonackMBaHuss Mx OUAUCTUNNMPOBAHHOW BOAOW M (POHOBBLIM
3MEKTPONIUTOM.

OnTuManbHbIMU ABMAIOTCA TAKME KAYECTBA PEaKTUBOB UM YNCTOTA MOCY-
[bl, KOrAa Nony4atT aHanUTUYECKUe CUrHanbl PTyTM B OOHOBOM 9NEKTPONUTE
MeHee 2 MM NPpW MakCUMarbHO UCMOMNbL3yeMOI YyBCTBUTENBHOCTU Npubopa.
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8.3 lNpuzomoenerHue u nposepka pabombi UHOUKaMOPHO20
anekmpo0da u 3srekmpoda cpasHeHuUs

8.3.1 Modzomoska UHOUKAMOPHO20 30J10MO0-2Pachumoso20 3J1eKMpo-
Oa (3I'3) dns onpedenerHus pmymu

3I'S npeacraensiet coboi rpadUTOBLIN TOPLEBON 3MEKTPOA, U3roTOB-
NEHHBIA U3 NPONUTAHHOTO Pa3NUYHbLIMU BELLECTBAMU rPachUTOBOrO CTEPXKHS C
avametpom pabouer noepxHocTn 3 - 5 MMm. Pabouylo noBepxHOCTb rpadu-
TOBOrO 3nekTpoja nepea paboToi npeaBapuTENbHO OTLNMAOBLIBAIOT HA
dunbTpe. ONeKTPOXMMUYECKOe HaHeceHWe MNEeHKU 3050Ta Ha pabouyto no-
BEPXHOCTb rpachutoBOro anekrpoaa - Topew rpacutoBoro anekTpoaa npoms-
BOAAT HENOCPEACTBEHHO B NPOLECCE 3MEKTponu3a pTyTu u 3onota (in situ) B
uccneayeMom pactBope.

Mocne npoeeaeHus aHanu3os 33 0NONackuBaloT U XPAHAT B CyXOM BUAE.

8.3.2 MNoaroToBka k paboTe anekTpoaa CpaBHEHUS

OnekTpoA CPaBHEHUS 3aMnOMHAT O4HO-MOMNSAPHLIM PACTBOPOM XNOpPHU-
Ja Kanusa unu HaTpus, 3aKkpbiBalT NPoOKON OTBEPCTME M NpU NEPBOM 3anon-
HEHWUN BbIAEPXKUBAIOT HE MeHee 124 AN yCTaHOBMNEHWUSA PaBHOBECHOrO 3Ha-
yeHus noTeHuumana. lNocne npoBeaeHUsA aHanNU30B ANEKTPOA XPaHAT, MOrpy-
31B €ro B O4HO-MOMAPHBIN PACTBOP XNOpUAA Kanusi Unu HaTpus.

8.3.3. lMposepky paboTbl UHAMKATOPHOrO 3050TO-rPacpuTOBOrO 3NeK-

TpoZAa M SMEKTPoAa CPaBHEHWSt NPOBOAAT B COOTBETCTBMM C 9.5 HACTOsLLEN
METOAUKU.

8.4 lMpuzomoeneHue pacmeopoe
8.4.1 OcHoBHOW pacTBOp — pactBop WOHOB pTyTn (II) KOHUEHTpauuu
100,0 Mr/,qM3, roToBAT NO OAHOMY U3 CNOCOGOB:

a) MpurotoBneHne M3 rocyaapCTBEHHbIX CTAHAAPTHLIX 0OpasuoB CO-
craBa pacTtBOpoB MOHOB PTyTH (II) ¢ aTTeCTOBAHHBIMW KOHLIEHTPaAUUSAMU PTYTU
1,0 mr/em® (1,0 r/am® )

B MepHyto konBy BMECTUMOCTBIO 50,0 cM® BBOAAT 5,0 CM> CTaHAapTHO-
ro obpasua coctaBa MOHOB pTyTH, 0,5 CM> KOHLIEHTPUPOBAHHON A30THOW Ku-
CNoTbl U AOBOAAT 06bEM A0 METKM OMAUCTUNNUPOBAHHOW BOAOW. PEKOMEH-
OYyeTca UCMNoMb30BaTbh MHCTPYKLMIO MO NPUMEHEHUIO FOCYAapCTBEHHbIX CTaH-
AapTHbIX 00pa3sLoB.

6) MpurotoBneHune u3 peaktmusa no NFOCT 4212
Ha ananutuyeckux sBecax 6epyt Hasecky (0,1708 + 0,0002) r prytu ()
asoTHokucnon 1-sogHon Hg (\JO3 > H,0, KOnU4ecTBEHHO NEepeHOCAT B

MepHylo konby BmectumocTbio 100,0 cm®, po6asnsior 1,0 cm’ KOHLIEHTpUpO-
BAHHOW a30THOM KUCMOTbI U AOBOAAT 00BEM 40 METKM BUANCTUNNMPOBAHHON
BOZOMW.
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Takum 06pa3om, nonydeH pacTsop ¢ coaepxanuem 1000,0 mr/am® no-
HoB pTyTH (Il).

Onsa  npuroToBRMEHMS  OCHOBHOTO  pacTBopa C  COAEPXKAHMEM
100,0 mr/gm® U3 atoro pactesopa C nomoLlplo nunetkn Bepyt 5,0 cm paCTBo-
pa, KONMYECTBEHHO MEPEHOCAT B MEPHYK KONOGy BMECTUMOCTLIO 5OOCM
BHOCAT Tyaa e 0,5 om® KOHLEHTPUPOBAHHOW a30THOW KUCMNOTbI U 10BOAAT
o6bem A0 MeTku BUANCTUNNMPOBAHHON BOAOMN.

OCHOBHOI pacTBOP PTYTM YCTONYMB B TEYEHME 6 MECSLIEB.

8.4.2. AtTtecToBaHHble cMmecu cepuin AC-1, AC-2, AC-3, AC-4, AC-5 ¢
cogepxanuem no 10,0; 5,0; 1,0; 0,5; 0,1 mr/am’ PTYTU rOTOBAT COOTBETCT-
BYIOLLWIMVI pasbaBneHMAsMHU pacTBOPOB B MEPHbIX Kon6ax BMECTUMOCTbLIO 50,0;
25,0 cM® U MEpHbIX npobupkax emkoctbio 10,0 oM’ OuaMCTMNNMPOBAHHON BO-
Jow cornacHo Tabnuue 2.

Tabnuua 2 - MNpuroToBneHue attecToBaHHbIX cmecen (AC) pTyTu

KoHueHTpa-
uus ucxoaHo- | OTbupaemblii OGbem mep- KoHueHTpa-
ro pacteopa | obwvem, ans HOM NOCy b ums npuro- Koa pacrBo-
ANsi npuro- nperTOBne- oM ’ TOBJ'IeHHOlg pa
ToBneHnsa AC, | Hus AC, om® AC, mr/gm
Mr/am>
100,0 5,00 50,0 10,0 AC-1
10,0 12,5 25,0 5,00 AC-2
10,0 2,50 25,0 1,00 AC-3
1,00 5,00 10,0 0,50 AC-4
1,00 1,00 10,0 0,10 AC-5

AC-1, yctoitumBa B TeyeHune 60 gHen; AC-2 - B TeueHue 14 gHen; AC-3,
AC-4, AC-5 - B TeueHue 5 gHen.
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8.5 [ToG2omoeka npo6 myKu, Kpynbl, xneba, xnebo6ynoYyHbIxX U
MYKOMOJIbHO-KPYNSiHbIX u30enuli Ha co0ep)XxaHue pmymu

Ons aHanu3a OepyT 2 napannenbHblX U OAHY XOMNOCTY0 MpoObl unu
2 napannenbHbIX U OHY Pe3epBHYIO NPOObI.

8.5.1. HaBecky menkouamenbdeHHow npobbl maccon 0,10 — 0,15,
B3BELUEHHYIO C TOYHOCTbLIO A0 0,01 r. NomewatoT B qmcme KBapueBble cTa-
KaHYUKK BMeCTVIMOCTbIO 15-20 CM3 poBasnstor 1,0 om® OnamcTunnupoBaH-
HOit BOAbI 1 1,0 CM® KOHLIEHTPUPOBAHHOW a30THOM KUCMOThI. CTaKaHUMKN Ha-
KPbIBAIOT KPbILLKAMM, B KPbILUKA HANWBaOT OMANCTUNNUPOBAHHOI BOAbI. CTa-
KaH4YMKM MOMELLAIOT Ha NIUTKY UMK B KOMNNEKC « TemMoc-OKCnpeccy ¢ Temne-
patypoin 102 — 105 °C [0 NOSIHOrO PacTBOpPEHUs NPoBbI.

ﬂocne pacTBOpeHusi npobbl CTakaH4YMKM BbIHUMAIOT, A00aBnAT
0,5 oM’ KOHLIEHTPUPOBAaHHOW nepekucu sogopoaa (33 %). CtakaH4yuku ¢ npo-
6014 (HaKpbITble KpbIKaMu) NOMELLAIOT Ha NAMTKY ¢ Temnepatypoin 120 —
140 °C un kunatat 30 MuH (BOAY B KPbILLKAX MEHSAIOT MO MEPE HarpeBaHUS).

KoHUueHTpupoBaHHyl0 nepekucb Boaopoa (33 %) pobaBnsaioT elle
3 pasa Takxke no 0,5 om® yepes kaxable 30 MUH.

3aTrem CTakaH4YMKM CHUMAIOT C NIUTKU, OXIIAXAaloT, BHYTPEHHUN KOHYC
KPbILLKA OMONackueaioT GuaMCTUNNUPOBAHHOW BoAoW (06bemom 8 — 10 cm’)
Takum 06pasom, 4ToObl BUANCTUNNMPOBAHHAA BOAA CTekana B CTakaH4uK C
o06paboTaHHol Npo6Oo.

B cTakaHumku ¢ npobon noﬁaBnﬂm no 0,04 cm® pacTBopa MOHOB 30510-
Ta (+3) KoHueHTpauuu 100 Mr/am>. Mpo6a roTosa K BbIMOMHEHUIO UBMEPEHUIA.

8.5.2 TMoaroTtoBKy «XONOCTOM» Npobbl NPOBOAST aHANoOrM4Ho no 8.5.1,
nobaBnas Te Xe peakTuBbl, B TEX XK€ KONUYECTBaX U NOCNeAoBaTeNbHOCTH,
Ho 6e3 aHanu3aupyemon npobbl, UCMONb3yss BMECTO Hee GMAUCTUNNUPOBAH-
HyI0 BOAY.

9 BbINOJIHEHUE U3MEPEHUNA

9.1 lMpy BbINOSIHEHMN WU3MEPEHUW MaCCOBOW KOHLIEHTpauuu PTyTU B
npo6ax Myku, kpynbl, xrneba, xne6o0ynoYHbIX U MYKOMOSbHO-KPYNSAHbIX U3ge-
NWIA BLIMOSHAIOT Crieayiowme onepauuu:

- NPOBEPKY 9MEKTPOXMMUYECKON AYENKN HA YUCTOTY;

- perucTpauuio BonbTaMmneporpamMmm pactsopa nojroToBlEHHOW NpoobI;

- perucTpaumio BonbTamneporpaMM pactBopa NoOAroTOBMEHHOW Npobbl
C BBEAEHHON f00aBKON aTTEeCTOBAHHOW CMECU PTYTH.

9.2 Perucrpaumio BonbTamneporpaMm pactsopa noaroToBfeHHOW npo-
Gbl M pacTBOpa NOArOTOBNEHHOW NPoOblI C A0GABKOW aTTECTOBAHHOW CMECH
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PTYTU BbINOMHAIOT NPU OQHUX U TEX Xe pexumax pabotbl npubopa A0 nony-
YeHUs ABYX-TpeX BOCNPOU3BOAMMBIX BOMbTamMneporpaMm.

9.3 [oGaBku aTTeCTOBAaHHOW CMECU PTYTW, NPUrOTOBIIEHHOW MO 8.4.2,
BHOCAT MUMETOYHbIM [J03aTOPOM WNKM MUKPONWUNETKOW Mocne perucrpauum
BONbTamneporpaMmm npobbl. O6bem AOOABNEHHON aTTECTOBAHHON CMECU He
DOJDKEH npesbilwaTth 5 % OT obbema pactBopa uamepsiemMon npobbl B anek-
TPOXMMUYECKON AYenke. BennumHa aHanuTnieckoro curHana onpeaensemMoro
3NeMeHTa nocne BBeAEHUs A00aBKM aTTECTOBAHHOW CMECU PTYTU AOIDKHA
yBenuyusatbca B 1,5 - 3 pasa.

9.4 T[poBegeHuwe wu3amepeHun npo6  Myku, Kpynbl, xneba,
xne6o6ynoYHbIX M MYKOMOSbHO-KPYMSAHBIX M3AENuin  AnA  onpeaeneHus
MacCOoBOI KOHLEHTpauun pTytu metogom MB npoBoasT:

B COOTBETCTBUM C 9.5 1 9.6 — npu ucnonb3oeaHuu nonspozpagha

Unu no npunoxexHnio b — npu ucnonb3oBaHwM aHanulamopa
eonbmamnepomempuyecko2o muna CTA.

lIpoeedeHue usmepeHull NPo6 MyKu, Kpynbl, xneba, xne606ynoy-
HbIX U MYKOMOJIbHO-KPYNSHbix u3lenull 0na onpedeneHus maccoeol
KOHUeHmpauuu pmymu memodom UB Ha yHueepcasibHOM nonsapozpa-
e:

Monsporpad npeaBapuTenbHO AOMKEH ObiTh NOATrOTOBMEH NO 8.1.1.

9.5 lIpoeepka anekmpoda, cmakaH4YuKoe U (hoHO8020 pacmeopa Ha
Jucmomy

9.5.1 B KBapueBbIf CTakaH4uK BMeCTMMOCTblO 15-20cm’ ¢ NOMOLLbIO
nuneTkn unu gosaropa BHocAT 10 om® GMAMCTMJ'IJ'IVIpOBaHHOM BOAbI U 4 — 5
Kanernb KOHLEHTPUPOBaHHOM cegHom KucnoTbl urm 0,1 cm® KOHLEHTPUPOBAH-
HOW asoTHon kucnotbl, 0,04 cm™ pactBopa uoHa 3onota (lll) koHueHTpauum
100 Mr/am°. CTakaHuuK ¢ Nosny4€eHHbIM POHOBLIM 3MIEKTPOSIMTOM NOMELLAIOT B
3MNEKTPOXUMUYECKYIO AYENKY.

9.5.2 OnyckalT B pacTBOP MHAMKATOPHbIA anekTpoa (katoa) u anek-
Tpoa cpaBHeHus (aHoa). MoaknouatoT Kk NPUBopPY MHAMKATOPHLIA 3NEKTPOA U
3MNeKTPOoa CPaBHEHUS.

9.5.3 YcraHaBnuMBaloT YyBCTBUTENbHOCTL npubopa 5107 A/MM ¥ CHu-
MatoT Bonbtamneporpammy (BA-kpueyto) ot 0,0 ao nntoc 0,85 B 6e3 anekTpo-
HakonneHus. Ecnu HaknoH BA-kpuBoin Gonee 45 rpagycoB, MHAMKATOPHLIN
3MEeKTPO/ 3a4MLLAIOT Ha OUMbTPE.

9.5.4 BknoyarwT rasz unu MarHUMTHYIO MeLuasnky M npoBOAAT MpoLecc
anekTpoHakonneHusa npu noteHyuane 0,0 B B TedeHne 5 MuH npu nepemeLun-
BaHUM pacTeopa.

9.5.5 o OKOHYaHWM 3NEKTPOoNM3a OTKIIOYAIOT rasd UM MeLlasnky u ve-
pe3 5- 10 C HaUMHAIOT perucTpaLmio BofnbTamneporpaMmMel B AuanasoHe no-
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TeHyuanos ot 0,0 B go 0,85 B. MNoTeHuman MakcuMyma aHOAHOTO TOKa PTYTH
paseH (0,55 + 0,05) B.

9.5.6 OcraHaenueatot noteHyuan npu 0,85 B u npoBogaT gopacreope-
HUe NpUMecei C NOBEPXHOCTU JNEKTpoda Npu nNepemeLuMBaHuM pactsopa B
TeyeHue 20 c.

9.5.7 Onepauuu no 9.5.4 - 9.5.6 nosTopsAOT 3 pasa.

9.5.8 lNpu Hanuuum Ha BoOnbTamMneporpaMMe curHana pTyTM MeHee
5 MM cTakaHuuK, )OHOBbLIN ANEKTPOSIUT U UHAUKATOPHBIA SNMEKTPOA CUHUTAIOT
roToBbIMWU K MPOBEAEHUI0 aHanu3a. B npoTMBHOM criyyae npoBOASAT OYMCTKY
3r1eKTpoAa Unu ctakaHymka v nNoBTOPAIOT onepauyumn no 9.5.1 - 9.5.7.

9.5.9 OTknoyaloT anekTpoabl OT Npubopa, BLIHUMAIOT CTaKaH4YMK C pac-
TBOPOM M3 SYENKM UMM JaTyuka U BbINMBAIOT COAEPXMMOE CTakaHuMka B
COOpPHMK pacTBOPOB 30110Ta U PTYTHU.

9.6 BA u3mepeHus npu aHanu3se npoobl

9.6.1 MomewarT CTakaHYMK C aHanU3MpyeMbiM PacTBOPOM NpOoObl,
noAaroToBMneHHOW No 8.5.1 n 8.5.2 B aNEKTPONUTUYECKYIO AYENKY.

lMpumeyarue:

BA namepeHus npu aHanuse npoGbl xneba u xs1e606y104HbIX U30e-
nuil npoBoAAT B pacTBope pazbaBneHHON CEPHON KUCHOThI.

BA namepeHua npu aHanuse npoObl Kpynbl, MyKu U MYKOMOJIbHO-
KpynsiHHbIX u3desnuil NpoBOAAT B pacTBOpe pas3baBneHHOW a30THOW KMCO-
Thl.

9.6.2 lNpoBoaAT nocnegosaTenbHO onepauun no 9.5.4 - 9.5.7.

9.6.3 EcCnu BbiICOTa AaHOAHOIO nNMKa pPTyTM (NOTeHuuan nuka
nntoc 0,55+0,05 B) 6yaner npeBbiwate 200 MM, TO HEOBXOAUMO W3MEHUTb
YYBCTBUTENMbLHOCTL NMpubopa (3arpybutb) UNM YMEHbLUUTL BPEMS 9NEKTPOHA-
KONNeHMs B COOTBETCTBUM C COAEpXKaHWeM 3nemeHTa B npobe (cormacHo
Tabnuue 3). Ecnu BbiCOTA @HOAHOTO NUKa anemeHTa 6yaet MeHbLue 5 MM, TO
HeoOX0AUMO YBENUYUTL UMM YYBCTBUTENLHOCTL Npubopa, unu Bpemsi anek-
TPOHAKOMIEHUSI.

9.6.4 BbinonHAKT nocnegosaTtenpHo onepauun no 9.5.4 - 9.5.7 B Bbl-
OpaHHbIX Mo 9.6.3. ycnosusx.

9.6.5 N3mepsaloT NUHENKON BbICOTbI aHOAHbLIX MUKOB ONpeaensemoro
aneMeHTa.

9.6.6 B crakaHuuk ¢ aHanu3MpyembiM pacTBOPOM C MOMOLLBIO NUNETKU
unu gosatopa BHOCAT A00aBKy aTTECTOBAHHOW CMECU 9NIEMEHTa B TaKoOM
o6beme, UTOObI BbICOTA AHOAHOIO MUKA MEeMEHTa Ha BONMbTAMMEPHOW KPUBOMW
yBENUYMNacb NPMMEPHO B 1Ba pa3a Mo CPABHEHMUIO C NEPBOHAYanNbHON.

[o6aBky crieayet BHOCUTbL B Manom oobeme (He 6onee 0,1 cM®), UTO6bI
npefoTBpaTUTbL U3MEHEHNE KOHLIEHTpaLUK pacTBopa.

PekomeHagyemble no00GaBkM aTTECTOBAHHOW CMECU U3BECTHOM KOHLEH-
Tpauuu U YyBCTBUTENbLHOCTL NpuGopa npuBeaeHsl B Tabnuue 3.
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Tabnuuya 3 - PekomeHayembie ycnosus BA-uamepeHuss pacTsopoB,
NoAroTOBMNEHHbIX NPO6 MyKU, Kpynbl, xneba, xnebobynoYHbIX U MyKOMOJbHO-

KPYNSHbIX U3AENUIA NPU PA3NUYHOM COAEPXKAHUU PTYTU

CofepXaHue pTyTu, Mr/kr 0,007 -0,10 0,10-1,0
Hasecka npobbl, 1 0,10-0,20 0,10-0,20
Bpems anekrpoHakonneHus, ¢ 600 600 — 300
KoHueHTpauusa AC ptytu ana go6asku,| 0,1 unm 0,5 0,5umm 5,0
Mr/am’

Pe%(OMGH,ElyeMbIﬁ obbem pobasku AC,| 0,015-0,02 0,02-0,03
CM

9.6.7 MpoBOAAT INEKTPONNU3 U perncTpauuio BonbTamneporpaMm aHa-
nusmpyemon npobbl ¢ BBeaeHHoON goGaskon AC ptytu no 9.5.4 -9.5.6 Tpu
pasa.

9.6.8 M3mMepatoT BbICOTbI aHOAHbLIX MUKOB 3neMeHTa B npobe ¢ gobas-
kon AC.

9.6.9 BbinuBalT coaepxumoe cTakaHuuka B COOPHUK Ansi cnuBa pac-
TBOPOB MOHOB 30510Ta U PTYTU.

9.6.10 MpombIBaIOT CTAKaHYMKM OMANCTUNNUPOBAHHOW BOAOW M MpOKa-
NMBAIOT.

9.6.11 Onepauuu no 9.6.1 - 9.6.10 NpPoOBOAAT ANA KAXKAO0N U3 ABYX Na-
pannenbHbIX aHanManpyemMbix nNpob n ana "xonoctoi" npobbl B OAMHAKOBbIX
YCINOBUSAX.

Mpy BLINOMHEHWM aHaNM3a MO HACTOSALLEN METOAUKE PEKOMEHAYETCS
BeZeHWe 3anuceii ycrnoBuii aHanusa B paboyem >XypHane W peructpaums
BOJIbTAMMNEPOrpamMmMbl Ha NEHTE camonucua C ykasaHueMm npobbl U YCHOBUIA

aHanu3a cornacHo tatnuue 4.

Tabnuua 4 - PexomeHayemasn cpopma 3anucu pesynbTatoB U3MEPEHUN
npu aHanuse npod

Ycnosua
AHanusu- N3MepeHuii BbicoTa nuka
emasi 4yyBCTBU- | BbicoTa nuka anemeHTa
Onpege- Py (4y . [oGaska AC:
nSeMbIi npoba (xa- | TenbHOCTb, | 3aneMeHTa B Vi oM, C nocne fo-
pakTepuctu- | Bpemsi anek- | npobe, MM, ' ¥R [ Gapku AC,
ANeMeHT ” mr/gm”.
Ka, Homep, Tponusa; Unun ToK, A MM, Unn TOK,
gata...) obbem anu- A
KBOTbI)
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10 BbIYUCJIEHNE PE3YJIbTATOB AHAJIN3A

Mpu ncnonb3oBaHUM KOMMLIOTEPU3UPOBAHHOIO BOMbTAMMNEPOMETPUYE-
CKOrO aHanusatopa perucrpaumio u 06paboTky pe3ynbTaTtoB U3MepeHuin aHa-
JIMTUYECKMX CUTHANOB M pacyeT MacCOBbLIX KOHLEHTpaLMii arneMeHTa B npobe
(Mr/kr) BoInonHAET cuctema cbopa n 00paboTKM AaHHbIX aHanu3aTopa.

Mpu ncnone3oBaHum nonaporpacos B KOMNNEKTe ¢ camonucLem obpa-
6OTKYy pesynbTaTtoB M3MEpPEeHUi aHanuTUYECKMX CUTrHarmoB OnpeaensembixX
3reMeHTa, pacyeT MacCOBbIX KOHLUEHTpauun anemeHta B npobe (Mr/kr) npo-
BOASAT crneayowmmM obpasom:

10.1 Pacyem maccoeol KOHUeHmpauuu 3/71ieMeHma e npobe

10.1.1 OAna onpegensAemoro anemMeHTa paccyuTbiBalOT cpegHee apud-
mMeTuyeckoe (/;) He MeHee YeM U3 TPEexX 3HaAYEHUI BOCNPOU3BOAUMbBIX aHanu-
TUYECKMX CUrHAMNOB, NOMYYEHHbIX NMPU PEerucTpauum BonbTaMneporpamm pac-
TBOpAa Npobbl.

Takoii ke pacyeT NPOBOAAT U ANA BONMbTaMneporpaMMm nNpu permcrpa-
uuuM pacteopa aHanusumpyemon npobbl ¢ gobaskoi AC COOTBETCTBYIOLLEIO
3MeMeHTa, NoNyyalT 3HaYeHune /.

10.1.2 Pe3ynbTaT €AMHUYHOIO aHanu3a, TO eCTb pe3ynbTaT Kayaoro napar-
NenbHOro onpeaeneHns MacCoBOM KOHLIEHTpaUuM pTytn (X;) B npobe paccunTbiBa-
10T no dpopmyne (1):

_ I 'CAC Ve

L1 m “

rae:  X;— MaccoBast KOHLEHTpauuMs pTyTu B aHanusupyemou npobe, Mr/kr;

Cac — KOHLIEHTpauusa aTTecToBaHHOW CMECH PTyTU, U3 KOTOpPOW AenaeTt-
csa ao6aska k npobe, Mr/am>;

Vac — 06bem gobasku AC anemMmeHTa, CM3;

l; — BEMMYMHA MAKCUMANbHOTO AaHOAHOrO TOKAa 3fIEMEHTA B aHanuau-
pyemon npobe, A unu mw;

I, — BEMMYMHA MaKCMManbHOTO aHOAHOIO TOKa anemeHTa B npobe ¢ ao-
©aBkon AC, A unu mm;

m — macca aHanu3umpyemoii npoobl, T;

10.1.3 Bbluucnenus npoeoaat no 10.1.2. ana kaxxaow u3 AByx napan-
nNenbHbIX aHanM3upyembix Npob; NONy4YaloT COOTBETCTBEHHO 3HaYeHUs X; u X

10.2 lpoeepka npuemnemMocmu pe3yjimamoe onpedeneHull

10.2.1 MposepsOT NPUEMNEMOCTb MOSYYEHHbIX PEe3ynbTaToB naparn-
nenbHbIX onpeaeneHuin. PacxoxaeHne Mexay norfydeHHbIMU pesyrnbratamu
ABYX napannesbHbIX aHanM3mpyembiX Npod He AOMKHO MpEeBbIWAaTL Npeaena
NOBTOPSAEMOCTH 1. 3HaYeHune npeaena NoBTOPsieMOCTU ANs ABYX Pe3ynbTaToB
napannernbHbIxX onpeaeneHuin npuseaeHo B Tabnuue 5.
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Tabnuua 5 - lnana3oH nsMepeHuil, 3Ha4eHUs npegena noBTOPAEMOCTH
U KPUTUYECKON Pa3HOCTU Npu AOBEPUTENbLHOW BEPOSATHOCTU P=0,95

[Npeaen noBTo- Kputnueckas
psemMocTu (ana | pasHocTb Ans
Huana3oH onpedensae- | ABYX pe3ynbTa- YyeTblpex pe-
3nemeHm MbIX KOHUeHmpauud, TOB napan- 3ynbLTaToB na-
Mr/Kr nenbHbIX onpe- pannenbHbIX
AenexHun), r onpeaeneHui),
CRogs
Ot 0,007 40 0,10 BKIIHOM. 0,34- X 037- X
Pmymb — —
Cs. 0,10 go 1,0 BknHOM. 0,25_X 028 - X

X - cpeaHee apudmeTUYECKOE 3HAYEHME Pe3yNbTaTOB NapanmnenbHbIX On-
peaeneHnin MacCcoBON KOHLIEHTPAaLMKN SNeMeHTa

PesyanaTbl cyuTaloT npuemMnemMbiMu NpU BbINONTHEHUKU YCNOBUA
| Xs = Xo|<r. 3
ABCONIOTHOE 3HayeHue npegerna MNOBTOPSEMOCTM PaCCYUTLIBAIOT Ans
cpegHeapudMETUYECKOro 3Ha4YEHUA pe3ynbTaToB ABYX napasnfenbHbIX onpe-
aenexHnin

Y=X1+X2
2

10.2.2 3a pesynbTaT M3MEPEHMSA MACCOBOW KOHLIEHTpauuu pTyTM B
npobe NpUHUMAIOT CpeaHee apudMETUYECKOe 3HaYeHME ABYX pe3ynbTaToB
€AVUHUYHOrO0 aHanu3a, pacxoXaeHue mexay KOTOpbIMU HE MpeBbIAET npe-
Zerna noBTopsieMoCTH.

10.2.3 Mpu npeBbllEeHUM MNpedena MoBTOPAEMOCTU HeobXxoauMO A0-
MOMHUTENBLHO MOMYYMTb €Lle OAWH pe3ynbTaT aHanu3a pe3epBHOW NpoObbl.
Ecnu npu atom paszMax (Xmax — Xmin) PE3YNbTATOB TPEX NapansenbHbIX onpe-
[JeneHnit paBeH UMM MeHblue KpuTudyeckon pa3HocTn CRpgs, TO B KayecTse
OKOHYaTENLHOro pesynbTata NPUMHUMALOT cpeagHee apudmeTuyeckoe 3Haue-
HWe pe3ynbTaToB TPEX napannenbHbiX onpeaeneHnin. 3Ha4YeHUs KpUTUYHECKOM
pasHocTn CRggs AN YeTbipex pe3ynbTaTtoB napannenbHbiX OnpeerneHun
npueeaeHbl B Tabnuue 5.

Ecnu pasmax (Xmax — Xmin) 60nbLie CRggs, TO B Ka4eCTBE OKOHYaTElb-
HOro pesynbTaTa MOXET ObITb MPUHATA MeAMaHa Tpex pesynbTaTtoB napan-
nenbHbIX onpeaeneHuii. MNpu 3TOM BbISICHSAOT NPUYKUHLI NOSIBAEHUS HENPUEM-
nembIX pesynbTaToB napannensHbix onpeaenexuii. MNpu 3ToM NpoBOAAT one-
paTUBHBIN KOHTPONb nosTopsiemocTn no MM 2335-2003 [10] unu pasaeny A.2
NPUNOXEHUA A HACTOALLETO AOKYMEHTA HA METOAMKY.

10.3 Yucnosoe 3HavyeHue pesynbTata MU3MEpPEHUs JOIMKHO OKaHYMBAaTb-
cs uMdppoli TOro e paspsaa, uTo U 3Ha4YeHue npegena noBTOPAEMOCTU pe-
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3ynbTaToB MapasnnesibHbIX onpeaeneHuii, U coaepxatb He Bonee ABYX 3Ha-
Yawmx umuadp.

11 O®OPMJIEHUE PE3YJIbTATOB U3MEPEHUH

11.1 PesynbTaTbl M3MEPEHUII XPaAHAT B NamMATM KOMMbloTepa (Npu uc-
Nonb30BaHWN KOMMbIOTEPU3UPOBAHHOMO BOMbTAMMEPOMETPUYECKOrO aHanusa-
TOpa) unu ohOPMNSAOT 3aNUChIO B XXypHane. Mpu 3TOM NpUBOAAT cBeAeHUs 06
aHanu3upyemon npobe, ycnoBusix U3MEpeHuin, aate nonydeHus pesynbrara
M3MepeHun. 3anucb B XXypHane yaoCTOBepsieT nuuo, NpOBOAMBLUEE U3MEpPe-
HUSA.

11.2 Pe3ynbTaT u3amepeHus (aHanusa) B AOKYMEHTaX, BblgaBaeMbIx na-
Gopatopuei, npeaycmaTpuBaloLLMX €ro WCMonb30BaHWe, NPeACTaBnaloT B
crieayloLmx Buaax:

X+A | wrkr, P=0,95
unm X+ A, mr/kr, P=0,95, npu ycnosumn Ap< A, 5)

rae: X — pesynbTaT U3MepeHns, NONyYEHHbIN B COOTBETCTBUN G HACTOS-
MM AOKYMEHTOM Ha METOAMNKY BbINOMHEHUSA U3MEPEHUI;

+ A — 3HAYeHUs XapakTEPUCTUKN NOrPeLUHOCTM (NoKa3aTenb TOYHOCTH)
HacTosALEeNn METOANKN BbINOSTHEHUA U3MEPEHUIA.

+ A — 3HaYeHue xapakTepUCTUKU NOTrPELLHOCTU (noka3aTenb TOYHO-
CTW) pesynbTaToB U3MEPEHUN, YCTAHOBIEHHOE NPU peanu3auun MeToAUKU B
nabopatopun u obecneynBaemMoe KOHTPONEM CTaOWUNbHOCTU pPe3ynbTaToB
N3MEPEHUN.

3HadeHune A paccuuTbiBaloT No hopmyne

A=0,01-6- X, (6)

rae 8 - OTHOCUTENbHOE 3HAYeHWe nokasaTens TOYHOCTM METOAMKW, npuse-
AeHHoe B Tabnuue 1.

lMpumeyarnue 1 - XapakTepucTUKy NOrpeLlHOCTU pesynbTaTtoB u3Mepe-
HWIA Npu peanu3auum METOAUKU B nabopaTopum AOMyCKaeTCa yCTaHaBNMBaTh
no dopmyne
Ag = 0,84-A @)
C NOCneayloLWwmm YTOYHEHWEM N0 Mepe HakonneHus nHdopmaummn B npouecce
KOHTPONSA CTabuNbHOCTM pe3ynbTaToB M3MEpeHuin no pasgenam 12.3 n 12.4
HaCTOALLEro AOKYMEHTA.
lMpumeyaHue 2 — MNpu NpeacTaBneHUn pe3ynbTatoB aHanusa B JOKy-
MEHTax, BblaaBaeMblx nabopaTtopuent, ykasblBatoT:
- KOMMYECTBO Pe3ynbTaToB €4MHUYHOrO aHanu3a (napannensHoro on-
pefeneHus), UCNoNb30BaHHbLIX ANA pacyeTa pesdynbTaTa aHanuaa;
- cnocob onpeaeneHus pesynbtata aHanusa (cpegHee apudmeTuye-
CKO€ 3Ha4yeHue unu meguaHa pes3ynbTaToB €UHUYHOIO aHanu3a).
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12 KOHTPOJIb KAYECTBA PE3YJ/IbTATOB U3MEPEHUUA NMPU
PEAJIN3ALINN METOL4NKN B JIABOPATOPUU

12.1 KOHTpOnb KayectBa pe3ynbTaToOB M3MEPEHMI Npu peanusauuu
METOAMKM B nabopaTopun npegycMaTpuBaeT:

- onepamueHbIil KOHMPONb Npouedypb! aHanu3a (Ha OCHOBE OLEH-
KW MOrPEeLUHOCTM Pe3ynbTaToB aHanm3a npyu peanusauum oTaensHO B3STON
KOHTPOSbHOW Npoueaypsbl);

- KOHMposib cmabunbHocmu pesysbimamoe aHanu3a (Ha OCHOBe
KOHTPOMNSA CTabuIbHOCTM CPEeAHEKBAAPATUYECKOrO OTKIIOHEHWUS MOBTOPSEMO-
CTW, CPEAHEKBaAPATUYECKOTO OTKIOHEHWUSA BHYTPMNAabopaTOPHON NPEeLm3nNoH-
HOCTH, MOrPELUHOCTH).

12.2 OnepamueHbili KOHMPONb Npoyedypbl aHanu3a (8bINoNIHeHUs
usmepeHuli) nposodam:

- NPU BHEAPEHUN METOANKN BbIMONHEHUS UBMEPEHNI B nabopaTopuu;

- Npu nosiBNeHun pakTopoB, KOTOPbIE MOrYT MOBMMATL Ha CTabunb-
HOCTb Mpouecca aHanu3a (HanpuMmep, Npu CMeHe MapTuKM peakTUBOB, Mocne
pemoHTa npubopa, npu ANUTENbHOM NPOMEXYTKE BPEMEHU MEXAy aHanusa-
MU U T.4.).

OnepaTuBHbLIN KOHTPOSb NpoLieAypbl aHan3a NpoBOAUT CaMm UCMOSHU-
Tenb C LEenbio NPOBEPKM €ro roTOBHOCTW K MPOBEAEHMI0 aHanu3a paboumx
npo6.

OnepaTuBHbIA KOHTPOINb Npoueaypbl aHanusa nposoaAat no MU 2335-
2003 [10] unn No NPUINOXKEHUIO A HACTOSALLEr0 OKYMEHTA HA METOAMUKY.

12.3 OgHOn K3 hopMm KOHMpons cmabunbHOCMU pe3ynbimamos
aHanu3a sBrAeTCa KOHTPOmNb CTabunbHOCTM pesynbTaToB aHanu3a B npeae-
nax naboparopuv ¢ UCNONb30BAHUEM KOHTPOMbHbLIX KapT, peanusyeMbii

- NyTeM KOHTPONA U noaaepaHus Ha TpebyemMoM ypOBHE NOrPELLHOCTU
pe3ynbTaTtoB U3MEPEHUN;

- NyTeMm KOHTPONs W noaaepxaHus Ha TpebyemomM ypoBHe BHyTpunabo-
paTopHOI NPELIM3NOHHOCTMU;

- NyTeM KOHTpONA U noaaepaHus Ha TpebyeMoM ypoBHE NOBTOPSIEMO-
CTU pesynbTaToB napannenbHbIX ONpeseneHui.

12.4 Mpoueaypbl U NEPUOANYHOCTL KOHTPONS TOYHOCTM (KOHTPONA CTa-
OGUNBHOCTM) NonyyaeMbix pe3ynbTaToB U3MepeHuit B npeaenax naéoparopum
npoBoaAaT ¢ yyetoMm TpebosaHui pasgena 6 TOCT P MCO 5725-6 unu no
MW 2335-2003.

OTBETCTBEHHOCTb 32 OpraHU3aLMIo NPOBEAEHUS KOHTPOMSA CTabuIbHO-
CTU pe3ynbTaToOB aHanu3a BO3naralT Ha JMUO, OTBETCTBEHHOE 33 CUCTEMY
kavecTsa B naboparopuu.

12.5 MepnoanMYHOCTb KOHTPONSI UCMONHUTENEM NpoLeaypbl BbINOMHe-
HUSA U3MEPEeHUi, a Takke peanusyemble NpoLeaypbl KOHTPONA CTabUNbLHOCTH
pe3ynbTaToB BbIMOMHAEMbIX U3MEPEHUI pernaMmeHTUpyloT B PykoBoacTee no
KayecTBy naéoparopum.
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13 [IPOBEPKA NMPUEMIIEMOCTHU PE3YJIbTATOB U3MEPEHUNA
14 ABYX JIABOPATOPUU

13.1 MNpoBepKy NpUeMnNemMoCcTn pe3ynbTaToB U3SMEPEHUIN, NOSYYEHHbIX B
YCNoBMAX BOCMPOM3BOAMMOCTU (B AByX nabopatopusx, m=2), npoBoaaT C
yyeTtoM TpebosaHui 5.3.2.1 TOCT P NCO 5725-6 no OTHOLUEHUIO K npeaeny
BOCMPOW3BOAMMOCTHU, NPUBEAEHHOMY B Tabnuue 6, unu K KpUTUYECKON pasHo-
CTU ANA ABYX cpeaHeapudMeTU4eckux pe3ynbTaTtoB U3MepPeHUii B COOTBETCT-
Bumn ¢ 5.3.2.2 TOCT P NCO 5725-6.

PacxoxgeHue mexay pesynbtatamv U3MEPEHWUiA, NOMyYeHHbIX B ABYX
nabopaTopusix, He JOIHKHO NPEBbILATL NPeena BOCNPOM3BOAUMOCTH.

Mpu BbINOMHEHUM 3TOrO YCNOBUA NpuemnemMbl oba pesynbTara usmepe-
HWIA, N B Ka4eCTBE OKOHYATENLHOrO0 MOXET ObITb MCMONb30BaHO WX obLlee
cpegHee apumMeTuyeckoe 3HayeHue.

3HauyeHusa npegena BOCNPOUM3BOAUMOCTM NPUBEAEHLI B TAONMLe 6.

Mpu npeBbileHUn npegena BOCNPOU3BOAUMOCTM MOTYT ObITb UCMOSb-
30BaHbl METOAbl OLEHKU NPUEeMSIEMOCTU pe3ynbTaToB U3MEPEHWU COrnacHo
pasgena 5 TOCT P NCO 5725-6.

Tabnuua 6 - lnanaszoH uamepeHui, 3Ha4eHusl npeaena BOCNpoM3BoAUMOCTH
npu 4OBEPUTENLHOW BepoaTHocTU P=0,95

[Ounana3oH onpeaensemMbiX KOH- [Npeaen BOCNPOU3BOAUMOCTH
3nemeHT LeHTpaumid, mr/kr (ons AByX pe3ynbLTaToB M3Me-
peHun), R
OT 0,007 80 0,10 BKIIOY. 050 X
Pmymb
Cs. 0,10 go 1,0 Bkritou. 0,36 - ?

X - cpeaHee apuPMETUYECKOE 3HAYEHME PE3YNbTATOB aHanM3a, nonyyeH-
HbIX B ABYX NaGopaTopusix

13.2 PaspelueHune npoTuBopeunii Mexay pesynbratamu aByx nabopa-
TOpuIn NpoBOAAT B cooTBeTcTBUM € 5.3.3 TOCT P NCO 5725-6.
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TPUJTIOXXEHUE A
ANropuTMbl ONEpaTMBHOrO KOHTPOANSA NpoueaypbI aHanusa

A.1 O6bwue nonoxeHus

A.1.1 OnepaTuBHbI KOHTPONb NpoLeaypbl aHanu3a OCyLEeCTBASET He-
nocpeacTBEHHO WCMNOMHUTENb HA OCHOBE WHAOpPMAaUMK, MONy4aeMow npu
peanu3auum OTAENbHO B3SATOW KOHTPOSNbHOW npoueaypbl C UCMOMb30BaHUEM
CpeacTB KOHTPONS.

A.1.2 Ponb cpeacTB KOHTPONS BbIMOSHAIOT:

- obpasupl ansa koHtpona (FCO ananusupyembix o6bekToB, AC no
MW 2334-2002 [11]);

- paboumne npobbl C M3BECTHOM A00ABKON ONPeaensieMOro feMeHTa;

- paboumne npo6bl cTabunbHOro cocrasa.

A.1.3 Cxema onepaTMBHOIO KOHTPONSA Mpoueaypbl aHanu3a npeay-
CMaTpuBaeT:

- peanusauuio KOHTPOSbHOM NPOLIEAYpPbI;

- pacyeT pesynbTaTa KOHTPOMbLHOW NPoLEeaypbl;

- pacyeT HopMaTMBa KOHTPONS;

- CpaBHeHWe pesynbTaTta KOHTPONbHOM npoueaypbl C HOPMATUBOM KOH-
Tpons;

- NPUHATUE pPELLeHUs NO pedynbTaTam KOHTPOns.

A.2 Anzopumm onepamueH0O20 KOHMPOJA NoemopsieMocmu
pe3ynbmamoe KOHMPOJIbHbIX USMepPeHUll
A.2.1 MonyyatoT agBa pesynbTata napannenbHbIX onpeaeneHuii nioboro
cpeactea koHTpona (no A.1.2).
A.2.2 Peanu3ylor cxemy KOHTpons nostopsieMoctu (no A.1.3), nony4as
ABa pesynbTaTa napannenbHbiX OnpeaeneHunii.
PaccuutbiBaloT pe3ynbTaT KOHTPOSbHOM Npoueaypbl

re =X, =X, (A1)
HopmaTtuB KOHTPONSA NOBTOPSIEMOCTU paBeH npeaeny noBTOPSIEMOCTU

I Npu N=2, 3Ha4yeHue KOTOpOro npuBeAeHo B Tabnuue 4.
MposepsioT ycnosue

re<r. (A.2)

A.2.3 Ecnu ycnosue (A.2) BbINOMHAETCA, TO pacCYUTLIBAIOT pe3ynbTar
KOHTPOISbHOW MpoLeAypbl aHanu3a kak cpegHee apudMeTUYECKOe U3 pesyrib-
TaToB ABYX NapannenbHbIX onpeaeneHui.

Ecnm 7, >, To AenaloT NOBTOPHYIO KOHTPOILHYIO MpoLeaypy, nony-
Yas 3aHOBO [Ba pe3ynbTarta napannenbHbIX onpeaeneHui.
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Mpn NOBTOPHOM MpEeBbLILIEHUM Mpeaena MoBTOPSIEMOCTU npoueaypy
aHanu3a NPeKpaLiaoT U BbIACHAIOT NPUYNHBI, NPUBOASLLUME K HEYA0BNETBOPU-
TENbHbLIM pesynbTaTtam.

A.3 Anzopumm onepamueHO20 KOHMPOIs npouedypsi aHanu3a 6
ycnoeusx eHympusiabopamopHol npeyusuoHHocmu

A.3.1 OGpasuyammM Ans BbINOSIHEHMSA AAHHOW MNpOUEeaypbl SABMSAIOTCA
cpeactsa kKoHTpons no A.1.2. O6bem 0ToOpaHHON NPOObI ANS KOHTPOMNSA A0N-
>XEH COOTBETCTBOBATb YABOEHHOW Macce, HeoOXoaMMOMy Ansi npoBeAeHust
naMmepeHuii. OTobpaHHy0 Maccy AenAT Ha [ABe YacTu U aHanu3upytoT B COOT-
BETCTBMU C TpebOBaHUAMMU HACTOALLEro ctaHaapTa B YCroBusix BHyTpunabo-
paTopHOI NPELU3NOHHOCTM UMK Pa3NUYHBIMU ONepaTopamMu, Unu B pasnuyHoe
BPEMS, UMK C UCTONb30BAHWEM Pa3NUYHbLIX CPEACTB U3MEPEHUN U T.4., NpU
cobnioaeHnn yCroBuii U CPOKOB XpaHeHus npoo.

MonyyatoT cooTBETCTBEHHO X, 1 X, .

A.3.2 PaccunTbIBalOT pesynbTaT KOHTPONbHOW NpoLeaypbl
Ruc =X =X A.3)

PaccunTbiBalOT UMM yCTAHABNMBAIOT HOPMAaTUB KOHTPOMSA BHYTpunabo-
pPaToOpPHOI NPELMU3NOHHOCTU

R,=0,84-R, (A4)

rae R — 3HayeHue npeaena BOCNPOM3BOAUMOCTU, NPUBEAEHHOE B Tabnuue 7,

X - cpeaHee apudmMeTUyECKOE 3HAYEHUE pPe3ynbTaToB, MOJYYEHHbIX B
YCNOBUAX BHYTPUNatopaTopHOi (NPOMEXYTOYHOM) NPELIM3UOHHOCTH.

A.3.3 Pesynbratbl, NOMy4YEHHbIE B YCNOBUSAX BHYTPUIAOOPaTOPHOW

npeumsnonHoctu (X, X, ), cuuTaloT ya0BneTBOpUTENbHLIMU NPU YCNOBUM
Ry <R;. (A.5)
A.3.4 Mpu BbinonHeHun ycnoeus (A.5) obiee cpegHee apudmeTuye-

ckoe X npeacTaBmisiloT B kKa4ecTBe pe3ynbraTa KOHTPOMbHOW Npoueaypsl.
Mpu HeBbINONHEHUM yCnoBus (A.5) n3MepeHUst NOBTOPSAIOT.
Mpn NOBTOPHOM HEBBLINONHEHUU YCnoBUs (A.5) BbIACHAIOT NPUYUHBI,
npuBOASILLME K HEYIOBNETBOPUTENBHBLIM pe3ynbTartaM, U YyCTPaHAIOT UX.

A.4 Anzopumm KOHMpoJisa npouedypb! 6bINONTHEHUS USMEPeHUl C
ucnonb3oeaHuem Memoda dobaeok

A.4.1 OBpasuamu ans KOHTpons sABnsoTca paboune npobbl u paboune

npo6bl C BBEIEHHOMN U3BECTHOMN AobaBkon AC anemeHTa.
A.4.2 KOHTpONb UCMOMHWUTENEM NpOoLEeAypPbl BbINOIHEHWUA WU3MEPEHWI
NPOBOASAT NYTEM CPaBHEHUA pe3ynbTaTta OTAENbHO B3ATOW KOHTPOMbHON Mpo-
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ueaypbl Kk ¢ HopmaTuBom KOHTpons Ka.

A.4.3 Pe3ynbTaTt KOHTPOMbLHOW Npoueaypbl Kk paccunteiBatoT no ¢op-
Mmyne:

— —
KKz‘X —X—C‘, rae (A.6)

-/

X . pe3ynbTaT KOHTPOMbHOTO M3MEpPEHUSA MaCCOBOM KOHLEHTpaLuu
anemMeHTa B npobe ¢ usBectHon gobaBkon — cpegHee apudmeTUyeckoe AByx
pe3ynbTaTtoB napannesibHbIX ONpeAeneHni, PacxoKaeHne Mexay KOTOPbIMU

He npeBbIaeT npeaena NoBTOPAEMOCTH r. 3HavyeHue r npueeaeHo B Tabnu-
ue 5.

X . pe3ynbTaT KOHTPOSIbHOTO WM3MEPEHUSI MAacCOBOW KOHLEHTpaLuu
anemeHTa B npobe 6e3 noGaBku - cpeaHee apudMETMYECKOE ABYX pe3yrbTa-
TOB MapansenbHbIX ONpeaeneHni, pacxoXaeHue mexay KOTopbiMU He npe-
BbILLAET Npeaena noBTopsieMOCTH 1,

C - BenuyunHa gobaskn AC anemeHTa.

MpumeyaHue. BennunHa go6aeku aormkHa coctaenate ot 50 go 150 %
OT MacCOBON KOHLIEHTpaLumn aneMeHTa B npobe 6e3 gobasku.

A43 HopmaTue onepaTuBHOro KOHTponsa Ka paccuutbiBaioT no
dopmyne

2
K, =\/ A+ A’

X - roe (A7)
ﬂX/, 2X  — 3HAYEHWs] XapaKTEPUCTUKU MOTPELUHOCTM pe3ynbTaToB
M3MEPEeHUn, yCTAHOBIEHHbIE B nabopaTopuv npu peanusaumn MeToAuku, co-
OTBETCTBYIOLLIME MACCOBOM KOHLIEHTpaLuuM aneMeHTa B npobe ¢ fobaskon u B
npo6e 6e3 106aBKM COOTBETCTBEHHO.

Mpu ycraHoBNeHWM Ap MOXHO WUCMOMb30BaTb MPUMEYaHUE B pasaene
11.2 HacTOALLEr0 JOKYMEHTA.

A.44 KayeCTBO KOHTPONbHOW MpoLeAypbl NPU3HAIOT YAOBNETBOPU-
TEnNbHbLIM NPU BbINOMHEHWUU YCIOBUS:

Kk <Kg . (A.8)
Mpu HeBbINONHEeHUM ycnosus (A.8) aKCNepUMEHT NOBTOPSIOT.

Mpn NOBTOPHOM HEBBLINONMHEHUU YCNOBUS (A.8) BbISCHAIOT NPUYUHBI,
NPUBOASALLME K HEYAOBNETBOPUTENBHBIM pe3ynbTaTam.
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A.5 Anzopumm onepamueH020 KOHMPOJisA npouedypbi 6bINMONTHEHUS
usmMepeHul ¢ ucnosnb3oeaHuemM obpa3yoe 0515 KOHMPOoIs

A.5.1 OBpasuyamn 4na KOHTPONs sBNsOTCA paboune npobbl aHanu3u-
pyeMbIX 0ObEKTOB C OTCYTCTBMEM [AAHHOrO 3NEeMEHTa UMM ManoW KOHUEHTpa-
LUMen anemeHTa, B KOTOpble BBEAEHa TOYHAs KOHLEHTpauusi UCKOMOro ane-
MeHTa (aTTectoBaHHas xapaktepuctuka — C). OnemeHT KoHueHTpauum C
BBOAAT B Npoby A0 cTaaum npobonoaroToBKMU.

A.5.2 ANroputM NPOBEAEHUS KOHTPOMNSA TOYHOCTU C NPUMEHEHWEM O00-
pasuoB AN KOHTPOMS COCTOUT B CPaBHEHWM pesynbTaTta KOHTPONbHOWM npoue-
Aaypbl K¢, paBHOro pasHOCTU MeXay Pe3yrnbTaTroM KOHTPOSbHOIO U3MEPEHUs art-
TECTOBaHHOW XapaKkTepuCTMkn B obpasue Ans KOHTponsa — X U ero atrecroBaH-
HbIM 3Ha4yeHuem — C, ¢ HOPMaTMBOM OMEepPaTUBHOIO KOHTPOMSA TOYHOCTU — K.

PesynbTaT KOHTPOSNBHON NPOLEAYPbl PaBEH
K, = |Y —C‘ . (A.9)

HopmaTus KOHTpOnsi TOYHOCTU K paBeH MokasaTentio TOYHOCTU Pe3yrb-
TaToB U3MEPEHWIA, MPK peanu3auun MeETOANKM B nabopaTtopuu

K=Ap. (A10)

A.5.3 TOYHOCTb KOHTPOMbHOrO U3MEPEHUA NPU3HAIOT YAOBNETBOPUTESb-
HOW, eCnu:

Kk <K . (A1)

Mpu HeBbINONHEHUU ycrioBua (A.11) aKCnepUMEHT NOBTOPSIOT.

Mpn NOBTOPHOM HEBbLINONHEHUM YyCroBuUa (A.11) BbISICHSIOT MPUYMHBI,
NPUBOASILLME K HEYAOBNETBOPUTENIbHLIM PE3yrbTaTam.
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MPUNOXEHWE b

BbinonHeHne n3MepeHunii ¢ MICNOMb30BaHNEM
BO/IbTamnepomMeTpuyeckoro aHannsarTopa CTA
(c nporpammHbiM o6ecneveHnem Windows)

AHanmnszatop CTA pomkeH ObiTb npeaBapuTesibHO MOATOTOB/EH K
pabote B COOTBETCTBUM C «PyKOBOACTBOM MO/Mb30BATENSA» Ha AAHHbIA
BO/IbTaMNepoMeTPUYECKUA KOMI/IEKC.

CocTaB 3/1eKTPOXUMUYECKON AYENKM:

VHAVKATOPHBIN 3MEKTPOA, - rpadMToBbIi;

3N1EKTPOS, CPaBHEHWS - XNopcepebpsiHbIi, 3aMno/IHEHHbIA PacTBOPOM

xnopuga kaausi KoHueHTpaummn 1 mons/gm3c conpo-
TuBMeHnem He 6onee 3,0 KOMm.

B.1 MogroTroska rpapuToOBOro anekTpoja, NpoBepka CTakaH-
unkoB, (DOHOBOIO pacTBOpPa W 3/IeKTPOAOB Ha YNCTOTY
3arpyxatoT haiin co3gaHHol 3apaHee MeToaukn (Hanpumep, «OnpegeneHue

PTYTU»), B [/TABHOM MEHIO BbIOMPAOT MyHKT METOAWKA / OTKPbITb)
W CO34at0T HOBYIO.

CosfaHune HOBOM MeToANKKM (CM. «PyKOBOACTBO Nosb3oBaTesis»
pa3gen.3.1 «Co3gaHne HOBOW METOAMKM»). B rnaBHOM MeEH0 BbIGUpatoT

MyHKT |11MeTo,qMKa/ HoBasi MeToauka. BBogaT cnegytowme napaMeTpbl.

Tpacca
MeTtoguka
HaumeHoBaHue [OnpegeneHue pTytu 1
Pas- Pexum 3nemMeHT KoHTposb
BepTka
Tpacca Bpewms, Me-
c MoTteHuynan, B Y®O las warsnka
MogroToBka pacteopa 0 0,000 Y
O6paboTka pacTBopa 0 0,000 - Y
Y O6paboTka anektpoga 20 0,000 1 0,000 Y
Y OuucTka anekTpoaa 20 0,850 Y
Y Hakonnenue 60 0,000 Y
Y YcnokoeHue 5 0,000
Y PasBepTka 90 mB/c 0,850
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Pa3sBepTka

Tpacca Pa3BepTka Pexvm SnemeHT KoHTposb
Tun pas3BepTkn [ CTtynenyaTtas] [®opma passepTku]
[vanas3oH Toka 0,03 ™A
LWar passepTku 4 MB 4 4 4
3agepxka 1 90 %
Havano nmnynbca
4 4
Amnauntyga
Hakonnexune 3 pa3
Pexunm
Tpacca Passeprka Pexum AnemeHT KoHTponb
Y SfAdeiika 1 Yucno onbiToB
o PunbT| 50
Y HAueitka 2 [5] P
Y SHAueiika 3 Cxema ViHBepcusa no Toky
[ 2-x anekTpogHas ] ViHBepcusa no noteHumany
MepBasn npoussogHas
Pa3smeTka dopma pasmeTku
[ PyuHas ] [ABTOMAT ] [ TnHmna ] CnnaliiH
anemeHT
Tpacca  Passeptka  Pexum 2nemeHT KoHTponb
s MoTteHupan, B 30Ha, MB
1 Hp 0,600 50
2 0,000 0,000
KoHTpo/ib
Tpacca  PasBeptka Pexum AnemeHT KoHTpon b
One- OTHOCWTENbHLIA Npegen NoBTo- Xapaktepuctuka no-
MEHT psemocTy, T, % rpeLuHocTw, a, %
1 Hp
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COXpaHHPOT MeTOAUKY: B KOMaHAe rnaBHOro MeHH «COXpaHI/ITb

MeTOAMKY» UKW NaHenu ynpasneumsa ® (Hanpumep ««OnpegeneHe pTyTHn
B X/1€6e»)»).

i3mepeHne c¢oHa B cTtakaHumkn HanmatoT no 10,0 cm3 6ugmnctunnm-
poBaHHOl BoApl, 406aBNsAT No 0,1 cM3 KOHLEHTPMPOBAHHOM a30THOM KMCMO-
Tbl 1 Mo 0,04 cM® pacTBopa MoHa 30510Ta (3+) KoHUeHTpauum 100,0 mr/gm3.
CTrakaH4nkn nomMeuwlarT B KaXAyl U3 TpeX 3/IEKTPOXUMNYECKMX A4YeeK aHan-

3aTopa CTA, onyckalwT 3MekTpogbl W 3anyckatoT KomaHgy «*» ®OH» (cm.
«PyKoBOACTBO nonb3oBaTesnia» pasgen 4.2 «3anyck aHam3a (OOHOBOrO pac-
TBOpa»).

CHumatoT no 3 - 5 BonbTamneporpamMm. [MpoBogAT ux pasmeTtky (Cm.
«PyKoBOACTBO nosib3oBatens», pasfen 4.3 «Pa3meTka BONbTaMMnepHbIX 3a-
BMCVMOCTE»), yaaneHne «BbiNafatowyx» KpuBbix» (CM. «PyKOBOACTBO MOJIb-
3oBaTens», pasgen 4.4 «<O6paboTka BONbTAMMEPHBIX KPUBbIX»,).

Mpn HaMuMKM Ha BONbTaMNEPHbIX KPMBbIX NUKOB PTYTU BbICOTON 60nee
0,2 MKA cofiepX1Mmoe CTakaH4/KOB BblIMBAIOT, OTMbIBAIOT CTakaH4MKu U 3nekK-
TPOZAbl TaK, YTOOGbl B YNCTOM (POHE OTCYTCTBOBa/IM MUKW OMpefensemMoro ane-
MeHTa (W 6bln meHee 0,2 MKA).

N3mepeHne npobbl (cM. «PykoBOACTBO MNOMb3oBatens» pasfen 4.6
«3anyck aHa/m3a npoobi»)

B cTakaHumkn ¢ QOHOBbLIM 3M1EKTPOAIMTOM BHOCAT MUMETKOM WM fo3a-
Topom no 0,01 cm3 AC pTyT KOHUeHTpauun 0,50 mr/gm3. MosyyeHHbIin pac-
TBOP SIBNSIETCA KOHTPO/MbHOW npoboli ¢ cogepxaHvem ptyt 0,0005 mr/gm3
npy o6veme npob6ul 10,0 cm3.

3anyckalT komaHgy «”™  T[lonyvyeHve BoJsibTamneporpaMm npoobi».
CHumaloT no 3 - 5 BosbTamneporpamm. MpoBogAT mx pasmeTky (cM. «Pyko-
BOACTBO Mosib3oBaTens», pasgen 4.3 «Pa3meTka BOJIbTaMMNepHbIX 3aBUCUMO-
CTeil»), yaaneHue «BbiNajatolmx» KpusbIX (CM. pasgen 4.4 «O6paboTka
BO/IbTAMMEPHbIX KPUBBIX»).

M3mepeHne npobbl ¢ fobaBkoit (cM. «PyKoBOACTBO MO/b30BaTeNs»,
pasgen 4.7 «3anyck aHanm3a fob6aBku»). Mporpammoi npeaycmMoTpeHa BO3-
MOXHOCTb OL|eHKM KOHLieHTpauuu no ofHol win ABym gobaskam AC pTyTu.

BHOCST B cTakaHuukun ¢ npoboii pobaskn AC ptytm obbemom 0,01 cm3

KoHueHTpauun 0,50 mr/gm3. 3anyckarT KoMaHay « MNonyyeHne BONbT-
amneporpaMmm npo6bl ¢ Aob6asBkoli». CHMMaT no 3 - 5 BonbTammnepo-
rpamm. MpoBoAasAT 1x o6paboTky.

B okHe «Pe3ynbTaTtbl M3MepeHus cUrHasioB» ® oTobpaxarTca pe-
3ynbTaTbl pasMeTku 4719 BCEX TUNOB BOJSIbTamneporpamm.
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PacueT MaccoBOii KOHLUEHTpaLUUu pTyTu B KOHTponbHOW Npo6e
3anosHsoT Tabnmuy «KonnuecTeo» Hanpumep:

Ona nepexopa B Tabnuuy «KoHUEHTpauusa» B rMaBHOM OKHe Ha naHe-

N ynpasneHns HaxXuMatT KHOMKY -~ OKHO mpocMoTpa pe3ynbTaTtbl aHa-
nmsa. (Cm.«PykoBoacTBoO nonb3oBatens», pasgen 4.9 «BbluucnieHne KOHUEH-
Tpayumn»

Ecnn pacxoxgeHve mexgy NoslydeHHbIMU U BBEAEHHbIMU KOHLEHTpa-
uvamM He npesbiwaeT 30%, rpadMTOBLIA 3N1EKTPOA CUUTAKT MPUIOAHbIM K
pa6oTe. Mocne 3TOro MOXHO MPUCTyNaTb K M3MepeHuto Npob B Takoi xe no-
cnefoBaTeNlbHOCTU. 3MeKTpoabl roToBbl K paboTe. B NpoTMBHOM criyyae noga-
roTOBKY W NPOBEPKY rpadduTOBbIX 3/1EKTPOLOB CrefyeT NoBTOpUTL eLle pas.

B.2. I/I3MepeHns Spy aHamse NpoGhbl Ha COAgPXXaHUE PTYTU
OfHOBpPEMEHHO pPEKOMEHAYeTCA MpPOoBOAWTL aHa/In3 ABYX napanfiesnb-
HbIX M OAHOW XON0CTOM NPOObLI B TPEX CTakaH4yMKax.

CTakaHuMKM ¢ Npo6oii aHaIM3npyeMoro o6bLekTa, NoAroTOBNEHHbIE AN1A
n3MepeHus no pasgeny «MoarotoBka Npo6bl» NOMELLAT B 3/1IEKTPOXUMUYE-
CKYI0 AYeiiKy, OnycKarT 31eKTPoapbl.

3anyckaloT KoMmaHgy «” TlonyyeHue Bo/fibTamneporpaMmm npobbi»
(cm. PykoBoacTBO nosb3oBatens pasgen 4.6 «3anyck aHanusa npoobbi»).
CHumatoT no 3 - 5 BosibTamneporpaMmm, NPoBOAAT UX pasMeTky (CMm. «PykoBo-
ACTBO Monb3oBaTens», pasgen 4.3 «PasmeTka BO/bTaMNepHbIX 3aBUCUMO-
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CTeli»), yaaneHne «BbiNafalolnx» KpuBbIX» (CM. «PykOBOACTBO NO/b3oBaTte-
na» pasgen «O6paboTka BOSIbTAMNEPHbIX KPUBBIX»).

B cTakaHuMku ¢ Npo6oii ¢ MOMOLLBI0 MMNETKA WM A03aTopa BHOCAT A0-
6aBkm AC pTyTM B Takux o6bemax, 4Tobbl BbICOTbl MWKOB Ha BOJibTamnepo-
rpaMme yBe/IMYMANCL MpUMepHo B 2 pasa (Hanpumep, o6bemom 0,01 cm3
KOHUeHTpauun 0,50 mr/gm3.).

3anyckatoT KOMaHay « MonyyeHne BonbTamneporpamm npo6sl ¢
[ob6aBkoii». CHMmaroT no 3 - 5 BosibTamneporpamMm. MpoBogsT ux 06paboTky
Takxe, Kak v npy usmepeHun npobbl.

BbluncrneHne maccoBbIX KOHLI.EHTpaLI.I/IVI onpependemMmoro asieMeH-

Ta. BTabnmue «Konuuectso» AN KOKOON aKTUBHOW SUEiiky yKasblBatoT:
Maccy HaBecku, 06beM NPOoGbI M KOHLLEHTpaLMio f06aBKU.

HaXMMarT KHOMKY OKHO npocMoTpa pe3ynbTaToB aHasimsa B
rNaBHOM OKHE Ha NaHenn ynpasneHus.

B Tabnvue npeacTaBneHbl 3HAYEHUS MacCOBbIX KOHLEHTpaLuMii prTyTu
NS Kakaoli 13 napannenbHbix npob. HaxumatoT kHorky [MpuemaemMocTs), B
Cfydyae, Korga pesynbTaTbl W3MepeHuii napasfefibHbiX Npo6 npuemIeMsl,
BbIUMCNSIETCS CpefHee apuMeTUUYECKoe 3HaueHue, KOTOpPOoe MPUHMMAlT 3a
pesynbTaT aHanmsa.

CoxpaHeHue pokymeHTa. [N coxpaHeHWs [OOKYMeHTa Ha naHenu

yrpaBneHns HaXUMalroT KHOMKY ® WM B r1aBHOM MEHIO BblOMPAOT MYHKT
[LokymeHT/CoxpaHuTb B apxuBe. (CM. «PykoBOACTBO MoO/b30oBaTens», pas-
nen 5 «Pabota ¢ JOKyMEHTOM>).

[na neyatn BOMbTaAMMEPHbIX KPUBbIX HA MPUHTEPE HaXKUMAOT KHOMKY

® WM B rNaBHOM MEHI0 BbIGupatoT NyHKT JokymeHT / MeyaTb rpacukos.

[JaHHble pe3ynbTaTa aHaiM3a MOryT GbiTb pacneuvartaHbl B BUAE NpPOTO-
kona B chopmaTe Microsoft ® Word no cyujecTBytowlemMy LWaboHy otyeTa. Tak
Xe BO3MOXHO co3fiaHue wabnoHa no Tpebyemomy Tuny oopmaeHus oTyeta
(Cm. «PyKoBOACTBO Nnosb3oBatens», pasgen 7.1).
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BbINOJIHEHWE U3MEPEHWUU C UCIOJIb30OBAHUEM
AHAJIU3ATOPA CTA [J151 ONPELEJIEHNSI MACCOBOM
KOHUEHTPALIUN PTYTHU
(c npoepammHbIM obecneyeHuem DOS)

AHanusatop CTA pomxeH GbiTb NpefBapuTeNlbHO MOArOTOBMEH K paboTe B
COOTBETCTBUM C «PyKOBOACTBOM NONbL30BATENS» Ha JaHHbIA Npubop.

B.3 lpuezomoeneHue uHOUKamMopHo20 epaghumoeo2o asiekmpoda (I'3)

Ons nonyyenus 3O noBepXxHOCTb rpadUTOBOro anekTpoaa npefBapuTenbHO
OTWNNOBLIBAKOT Ha UnbLTpe.
YcTaHaBnNuBaloT SNeKTPOAbI:
rpacgpuToBbIiA (KaTo4) — B rHe3go PJ,
xrnopcepebpsHblii (aHog) — B rHesgo XCO3.
M3 komangbl «BbIBOP» 3arpyxatot daiin «Hg»

Tpacca Hg
3arpyxatoT UNu cosaatoT Tpaccy aHanusa co criefyWuMn napameTpamu:
Avelikn 1 - Bkn. 2 —Bkn. 3 - Bkn. Tvn
pasBepTku
OTansl Bpemsa MoTeH- | YOO a3 Mew. | HakonutensHas
uvan
1. MNoaroToBKa Oc 0,000 Boikn. | Bbikn. Bkn. Lar -4
pacTBopa Amnnutyga - 0
2. O6paboTka Oc 0,000 Bbikn. | Bblkn. Bkn. 3apepxka 10
pacTBopa 3agepxka 1-0
3. O6paboTka 20 ¢ Boikn. | Boikn. Bkn. |3anonHetue - 0
anektpoga  [Llukn mc 1: 0,000 MoteHynan - 0,0
2002 : 0,000 Ipes =11-12
4. OuncTka 20 ¢ +0,850 | Bbikn. | Bblkn. Bkn. | l'paduk pass.
anekTpoja
5. HakonneHwue 60 ¢ 0,00 Bbikn. | Boblkn. Bkn
6. YcnokoeHue 5¢ 0,00 OTKITHOMEHO
7. Pa3sepTka CkopocTb | +0,850 OTKIoYeHo
100 mB/c
Yueno uuknos — 5 CnnaitH-pasMeTka
MHoxuTens - 1- 10°™"° Bhlkn.
MpounssogHan — Beikn. Linknuyeckas- Boikn. BbluutaHue ®OHa
NHBepcusa — Bolkn. Pesepc — Brikn. Bhbikn.
Punetp — 15
[vana3soHbl Noucka NMKOB 3/1EMEHTOB:
OnemMeHT Hg
MoTeHuuman +0,600
3oHa [+/- MB] 70

M3 komaHabl «BbIBOP» 3arpyxatoT « POH».
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Tpoesepkxa pabombi 3" No koHMpoILHOU nNpobe pmymu

B CTaKaH4uK Hanusaiot 8,0 — 10,0 cm® 6VI,L]VICTI/IJ'IJ'II/IpOBaHHOVI BoAbl, fobaBns-
toT 0,10 cm° KOquHTpmposaHHom a30THOW KucnoTel 1 0,04 cM® pacTBopa MOHa 30M0Ta
(1) koHueHTpaumu 100,0 mr/gm® (AaHHBIA pacTBOp ABMNSAETCA (POHOBLIM 3MEKTPONU-
ToM). CTakaHUMK NMOMeLLatoT B SMEKTPOXMMUYECKYHO SYeiiKy, OMycKatoT aMeKTpoasl 1
3anyckarT koMaHgy «POH» (cM. «PykoBoacTBO nofb3oBaTens»). 3anyckalT KOMaH-
ay «MYCK» u cHumatoT 5 BonbTamneporpaMm. MNpoBofsaT ux obpaboTky (komaHfa
«YCPEOHEHUES).

MpoBogsaT komaHay «BbIXOO». MepexodsT B kKoMaHAy «I’IPOBA»

BHocAT B cTakaH4uK ¢ POHOBLIM 2NEKTPONUTOM 0,01 cM® aTTecToBaHHOro pac-
TBOPa PTYTU KOHLEHTpaLuy 0,50 mr/gm’. Mony4yeHHbI pacTBop ByaeT ABNATLCA KOH-
TponbHoit npoboit ¢ cogepxarnnem ptyTh 0,0005 mr/gm® npu o6vemMe npobel 10,0 oM.

3anyckatoT koMaHay «[MPOBA» (yCTaHOBVITe Kypcop Ha «MYCK/CTOMy», wenk-
HWTe neBoii KnaBWLelh MbIWN OfWH pa3), NMPOU3BOAAT HECKONbKO CLEMOK BONbTaM-
NepHbIX KPUBLIX, NPOU3BOAAT UX 06paboTky (komanaa «YCPEOHEHWME») n nepexogat
B komaHay « JOBABKA.

BeoaAaT B cTakaHumk c _npoboil ewe ofaHy pobaBky pTyTM 0O6LEMOM
0,01 cm® koHUeHTpaLwu 0,5 Mr/am® 1 3anyckatoT komangy «YCK».

Moka KOMMMEeKc MPOBOAWUT W3MepeHus, 3anonHAlT Tabnuuy B rpade
«KONUYECTBO».

Macca HaBecku 0,00[r]

O6beM npobsi 10,0[ cM’]

Obbem MUHepanusarta 1,00 [ cM’ ]

Ob6beM anuKBoThI 1,00[ cm’ ]
OOBABKA

OnemeHT Obbem ,qo6aBKV| AC KOHuEHTpaL%VIH AC
[CM ] [ Mr/igm™ ]
Hg 0,01 0,5

Mocne o6paboTkn BonbTaMnepHblx KkpuBbix fobaBku («YCPEOHEHUES»)
cMoTpAT « COOEPXKAHWUE ».

Ecnu pacxoxaeHue mexay pesyrnbratamu BBeAEHHOW Ao6aBKku W NOMyYeHHbI-
MW pesynbTaTamu B sdeiikax coctaBnsaeT <30%, rpaduToBbIA 3neKkTpoa cuuTaeTca
npurogHbiM K paboTe. Mocne sToro MpUCTynaKrT K W3MepeHWto Npob B Takoi xe no-
crnefoBaTenbHOCTU. OneKTpoabl roToBhl K paboTe.

Usmeperus npu aHanuse npo6bi Ha codepiaHue pmymu

OfHOBpPEeMEHHO MPOBOAAT aHanu3 ABYX napannefibHbiX U OfHOW pe3epBHOIA
npo6bl UK XONOCTOW.

TpumeyaHue:

BA namepeHusa npu aHanuse npobel xs1e6a u x51e606y104HbLIX u3denull npo-
BOAAT B pacTBOpe pa3baesieHHOU cepHoOU Kuciomal.

BA wu3MepeHus npu aHanuae npoObl Kpynbli, MyKU U MYKOMOJILHO-
KpynsiHHbIX u3denul NpoBoAAT B pacTBope pa3baesieHHOU a30mHoOLU KUciomsbl.
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CrakaH4uku ¢ nNpoboid, NoAroToBMeHHbIE AN UamepeHusi no 8.5.1 n 8.5.2 Ha-
CTOAILLEN METOAUKWA NOMELLAIOT B SNIEKTPOXUMMUYECKYIO SHEKy, OMyCKatoT 3M1EKTPOALI.

3anyckatoT komaHgy «[TPOBA» u3 konoHku «JEMCTBUSA». 3anyckaloT koMaH-
ay «[MYCK». lNocne kaxaoro uukna uaMepeHuid Ha 3KpaH BLIBOASATCA ouvepefHble
BONbTaMneporpaMMbl XapakTepHoro Tuna. B pesynbTaTte BbINOMHEHUA cepun uaMe-
peHnii Ha aKkpaHe JoMkHO ObiTb NO 5 BonkTamneporpamMmm B KaXAOM W3 OKOH BbIBOAA,
COOTBETCTBYIOLMM sveiikam 1, 2, 3. HeBocnpom3BoAMMbIE BONbTaMneporpammbl Uc-
KITroYaltoT. .

Mocne namepeHus no npobe curHana Hg BBIXOAAT M3 MEHIO JENCTBUM no
npobe n BxogAaT B MeHio "[JOBABKA". 3anonHsatT Tabnuuy "KONMMYECTBO" B MeHto
pencteuin no JOBABKE.

Hanpumep:

Macca HaBecku 0,10[r]

O6beM Npobkl 0,00 cm’]

Obbem MUHepanu3aTta 1,0[cm’]

Ob6beM anukBoThI 10[cm’]

OOBABKA
OnemeHT Obbem ,E|063aBKVI AC KOHL[eHTpaL%Mﬂ AC
[eMm”] [ MrigM™ ]
Hg 0,01 0,2

BHocsAT ¢ nmomoLybto NUNeTKU unu gosaTopa fobasky AC pTyT C TakuMu Xe
napameTpamu B KaXayto S4eiiky W 3anyckaloT usmepeHue no gobaske, Haxas "MYCK"
B MeHIo geiicteuit no «JOBABKE».

Ecnu K 3TOMy MOMEHTY KOMMIEKC MpoBen U3MepeHue U pasMeTKa KpuBbIX
npoBefeHa, MOXHO cpasy [MOCMOTpeTb pesynbTaTel aHanusa B Tabnuue
«COOEPXAHME».

Mocne 3aBepLUEHUA BCEX W3MEPEHWUNA, UCKITIOYEHNS BbINaBLUMX KPUBLIX U yC-
pefHeHUs pesynsTaToB - aHanua npobbl Ha cofepaHue pTyTW 3aBeplueH. OkoHYa-
TenbHbIA pe3ynbTaT MoxHO npocMoTpeTh B « COOEPXAHWE» u 3aHecTn B « APXMB»
(cM. «PykoBOACTBO MOML30BATENAR).
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Ananuzator CTA 14:11.39]

wa| | || AW

Macwras PasmeTra '

AsTomar |[—

NOKYMEHT IR Al APXHB TPACCA PE3YMLTATH(KOMHYECTEBD|COAEPEAHHE| BHXON

PucyHok 2. Bonbmawmnepozpamma pmymu 6 ¢hoHO80M sriekmposiume (1), e
npobe (2) u e npobe ¢ dobaskoli cmaHdapmMHbIX pacmeopos (3)
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(1]
[2]

[3]

[4]

[5]
(6]
[7]
[8]
[9]

[10]
[11]

[12]

Mpunoxenune B
(MHdpopmauuoHHoe )
Bubnuorpadus

TY 25-04-1696-75 BonbTmeTp LMdpPOoBOA. TEXHUYECKUE YCIOBUS

TY 4215-001-20694097-98 Komnnekc CTA aHanMTUYeCKUN BOMbT-
amMnepoMeTpudeckuini. TexXHUYeckne ycnoeus

TY 64-1-3329. [lo3aTopbl MMNETOYHbIE C AUCKPETHOCTLIO YCTAHOBKU
no3 0,01-1,00 cm®. TexHudeckue yCnoBus

TY 25-1173.103-84 Annapat ana 6GuancTtunnsumn Boabl. TexHu4e-
CKMe ycrnosusi

TY 64-1.973-76 LLUunybl TUrencHble. TEXHUYECKUE YCrOBUSA

TY 6-09-1678-95 dunbTpbl 06€330M€EHHbIE. TEXHUYECKUE YCIIOBUS
TY 6-09-2502-77 Boaa obecconeHHas. TexHuyeckme ycrnoBus

TY 6-09-3678-74 Kanua xnopug oc. 4.. TEXHUYECKue ycrnosus

TY 2-036-0224450-014-89 LLkypka wnucoBanbHas TkaHeBas arb-
6opoBas. TexHn4yeckue ycrnoBusi

TY 2-037-150-86 LlUkypka wnudoBanbHaa TkaHeBas anmasHas.
TexHnyeckue ycnosus

MW 2334-95 TCU. Cmecu atTectoBaHHble. Obwme TpeboBaHus K
paspaboTtke

MW 2335-95 Pekomenaaumsi. FTCU. BHYTpPEHHUIN KOHTPOMb KayecTBa
pe3ynbTaToB KOJIMYECTBEHHOrO XMMUYECKOrO aHanaa
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NH®OPMALIMOHHbBIE JAHHbIE
PA3PABOTYUKH:

MuyyauHa B.M. — H.c. nab.mukponpumeceinn TOMCKOroO NONUTEXHUYECKOTO
yHuepcutete, OO0 «BHIMP «FOMX»

TMukyna H.M.- MeTponor METPONOrMYeckon cnyxdbl TOMCKOro NONMUTEXHU-
YECKOro YHMBEPCUTETA, K.X.H., 3KCNEePT MO akkpeauTauuu
aHanuTu4eckux naboparopuii (LEHTPOB).

CnenyeHko I'.b. — 0.X.H., C.H.C., 3aB. HAJT mukponpumecei TomcKoro
NOMUTEXHUYECKOTO YHUBEpCUTETA, aupekTop
000 «BHIM® «FOMX».

Wykuna T.U. — H.c. HAJl mukponpumeceinn TOMCKOro nosiMTeXHUYECKOro
yHusepcuteta, OO0 «BHIM® «FOMX».

000 «BHedpeHyecKas Hay4yHO-npouseodcmeeHHas pupma «FOMX»
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"Bcepoccuiickmin
r un >
OCCTAHRAPTA POCC HAY4YHO-UCCNeAOBATENLCKMA WHCTUTYT

METPOROrM4ecKo CnyXobi”

DepepanbHoe rocyn2pCTBEHHOE YHUTapHoe
npeanpusitve
-

119361, Mockea, yn.OaepHas, 46 Ten.: {095)437 5577 ®akc:(095) 437 5666
E-mail: Office@.vhiims.ru Omce_vnllms@gza.relt_:pm.ru
927 ﬂjﬂ.é’? e /ﬁj{;"j? —/,94-'- http: \www, vniims.ru
Ha Ne _]
r
Tomckuit
Honumexnuueckuit
Ynusepcumem
Ilpopexmeopy no
Hayunou pabome,
npotpeccopy
B.A. Bracosy
MO BOTIPOCY BeJleHHA
(PegepanbHOro peectpa
METO/IMK BBITIOJIHEHHA
u3MepeHui

Coobmaro Bam nopsazxoBele HOMepa W KOABI PErMCTPALMH METOAMK
BLINONHEHNA  W3MepeHMH, pa3paloTaHHHX BalUMM  TNPEANPHATHEM, B
®enepansHOM peecTpe METOAMK BRINOJHEHHS W3MEPEHHi, IPUMEHSEMbIX B
cepax pacnpocTpaHeHHA rocyZapCTBEHHOTO METPOIOIHYECKOrOo KOHTPOAs H
Haj3opa. :

IpunoxenHe: no TekcTy B 1 3K3.

3aM. aupextopa BHUMIMC | . B.A. CKoBOpOAHHKOB

. i ——

Ucn. 3euxosa T.A.
437-37-01
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MNPHJIIOKEHHE

ITopadkoevie HoMepa u KOObl pezucmpayuut MemoOUK 86INOIHEHUA UIMEPEH UL,
pazpabomannsix eautum npednpuamuem, ¢ DedepanbHom peecmpe Memooux

8bINOTHEHUR UIMEPEH U, NPUMEHAEMbIX 6 Chepax pacnpocmpanenus

20Cy0apcmeeHHO20 Mempo.102UNeCK020 KOHMPOAA U Had3opa.

Mopsaaxo-
Bbi# HO-
Mep pers-
CTpatiu

Hndopmauronnsie nanHble

Perucrpauvonublii koa MBH
no QenepanbHoMy peecTpy

®P.1.31.2004.01320

Perncrpaumonnslii xox MBH
N0 OTPacieBOMY peecTpy

O603HauEHHE H HAHMEHOBA-
HHe JokyMeHnTa Ha MBH

MY 08-47/138

Myka, kpyna, xne6, xnebobynouHsiec ¥ MYKOMOJIBHO-KPYIISHbIE
n3genus. BonbraMnepoMeTpHyeckrit METO H3MEPEHHS MacCOBOM

KOHIEHTPAUNH PTYTH

Ha3nauenue MBH (c yxasa-
HueM 06beKTa KOHTpoNA)

Ananas npob MyKH, Kpynbl, xneba, xneGo0yao4HBIX H MYKOMOJIBHO-

KPYTIAHEIX H3JIeITHi

H:mepaemm BECNUYHHA

MaccoBas KOHUEHTpaLHA PTYTH, MI/KT

MeTtoa usmepenus

HHBEPCHORHAA BONBTAMNIEPOMETPHA

l'lpgnen bl HIMEPEHMA

Or 0,007 no 1.0 skmon.

Ilpegent oTHOCHTENLHONH
ROMPEIHOCTH HIMEPEHHIE

Moxazatens
[MokazaTens BOCNPOH3-
MOBTOPACMOCTH BOAUMOCTH IMokasarens
(cpenHekBanpa- |(cpenuexBampa- |roumocti (rpa-
DneMeHt THYECKOE OT- | TyuecKoe OT- | b, B KOTO-
KITOHCHHE KIIOHeHHKe
H JHaIr ) - bIX HAXOAWTCA
- ai_:OH TIBMCP{: MIOBTOPACMO- | socnipomsBonn- pnol'peumocn,
HHA, MI/KF ), MOCTH), METORHKH),
- ( 3) 0 8%
%) |Or )
%
Pryms
Ot 0,007 10 0,1 BKntoy. 12 18 40
Cs. 0,1 a0 1,0 sxnrou. 9 13 30

Opranuzauus-paspadoTumx
MBH
Anpec, Tenedon

HWJI muxponpumeceit ToMckoro noaHTeXHUUECKOro YHHBEPCHTE-
ta t 000 «BHIT® «JOMX»

634050, Poccus, r.Tomck, np.Jlenuna, 30, XuMuxo-
TexHoRoruueckuit dakynsTeT TOMCKOro NONMMTEXHHYECKOTO YHH-
BepcuteTa, HUJI Ne506

Ten/takc (382-2) 563-860, 563-572; E-mail: microlab@tpu.ru

OpraHH3auMs, NpoBoAHBLLIAN
arrectaunio MBH unu mer-
PONOrHYECKYIO IKCIIEPTHIY
npoekta FOCT (uan apyroro
HOPMATHBHOIO0 OKYMEHTa).
Anpec, Tenedon

MepeaTTecTauns ¥ METPO:IOrHYECKas IKCNEPTH3A NPOBENEHA AKKPEAH-
TOBaHHOH MeTponorudecko# cnyxboi Tomckoro monnrexuuyeckoro
YHHUBEpCHTeTa (aTTecTar 06 aKKpeaAUTaLnH

Ne POCC RU 01.00143-03 ot 24.12.01) ¢ cornacopaHiemM CBUAETENLCTB
B ®I'Y «Tomcknii LICM»

634050, Poccus, r.Tomck-50, np.Jlennna, 30, XuMUKO-TeXHOJIOrHUECKHH
daxynbrer TOMCKOrO NONUTEXHHUYECKOrO YHUBEPCHTETA, METPONIOTHYE-
ckas cnyx6a TITY, HWJI Ne506

ten/taxc (382-2) 563-860, 563-572; E-mail: microlab@tpu.ru

Jlata 1 HoMep CBURETENLCTBA
06 arrecTaumu (aaTa MeTpo-
JIOTHYECKOR IKCNEPTH3L! B
MHL] npoexta FOCT stan
HOPMATHBHOTO AOKYMEHTa)

CBHUIETEJbLCTBO Ob ATTECTALHH MBH
Ne 08-47/138 ot S anpens 2004 r.
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