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CBUIETENLCTBO OB ATTECTALIUM MBW

Ne 08-47/196

MeToauka BLINONMHEHWUS W3MEPEHMA MacCOBOW KOHLIEHTpPauuUM pTyTU METOAOM
BONbTaMNepoMeTpun, paspaboTaHHas B TOMCKOM NONUTEXHWYECKOM yHuUBEpCUTETE W
000 «BHM® «{OMX» n pernameHTupoeaHHas B MY 08-47/196 (no peectpy akkpeputo-
BaHHOW MeTponorm4eckon cnyxObl TOMCKOTO NOMMTEXHUYECKOro YHUBEPCUTETA)

MACO U MACOTIPOAYKTHI.

MHBEPCHOHHO-BOJIbTAMIIEPOME TPUYECKHANA METOL U3MEPEHHSA
MACCOBOMU KOHLEHTPALIUN PTYTH

atTectosaHa 8 cooteetctaumn ¢ FOCT P 8.563 (TOCT 8.010).

ATTecTauua ocyljecTBfieHa NO pesynbTaTam TEOPETUYECKOro W 3KCMEPUMEHTaNb-
Horo uccneaosaHua MBU.
B pesynbtate arrectauvu MBW ycraHosnewo, 4to gaHHas MBWU coorsercreyeT
npeabABRAEMbIM K HEW MeTponoruueckum Tpebosannam n obnagaer cnegyrowyumn oc-
HOBHBIMY METPONOrUYECKUMU XapaKTEPUCTUKAMM:

1 [ivana3oHbi U3MEepeHnit, OTHOCUTENBHBIE 3HAYEHNA NokasaTenew TOYHOCTWU, NoBTOpse-
MOCTU i BOCNPOW3BOAUMOCTU METOAUKU NPU AOBEPUTENbHOR BeposTHocTh P=0,95
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MpogomkeHue ceugeTenscraa 08-47/196

2 [pana3oH M3MepeHuWii, 3HayeHus MpefesioB MOBTOPSEMOCTU W BOCNPOM3BOAVMOCTY MpU
JoBepuTensHoi BeposTHocTM P=0,95

Haunwme- Mpegen nosTopsie-  lpeaen Bocnpowns-
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X - cpefHee apuMeTVWUecKoe 3HaueHWe pesynbTaToB napasfiefibHblX onpeaeneHuit
MaccoBOli KOHLLEHTPaLUN KOMMOHEHTa.

X - cpegHee apumeTnyeckoe 3HavyeHue pesynbTaToB aHanM3a, MoslyYeHHbIX B ABYX Na-
6opaTopmax
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1 HABHAYEHUWE U OBJIACTb NNPUMEHEHUSA

Hacroawuin agokymeHt (MY 08-47/196) ycTtaHaBnuBaeT METOAWUKY Bbl-
MOJNIHEHUS U3MEPEHUI I MAaCCOBbLIX KOHLEHTpauuMu pTyTU METOAOM WHBEPCUOH-
HO BOMbTaMMNEPOMETPUM NPU aHanu3e pasnuyHbIX BUAOB NMPO6 msica U Msa-
COnpoAyKmMos, NPUBELEHHbIX HIKE:

- MsICO, B TOM 4ucne nonycabpukatsl, NapHble, OXNaXaeHHble, NoaAMO-
POXEHHbIe, 3aMOPOXKEHHbIe (BCE BMAblI YOOMHbIX, NPOMbICIIOBLIX U AUKUX XW-
BOTHbIX);

- cy6npoldyKkmbi YOOWHbIX XMBOTHbIX, OXNaXAEHHbIE, 3aMOPOXEHHbIE
(neyeHb, NOYKK, A3bIK U AP.), NPOAYKTbI MACHBIE C UCMONIb30BaAHMEM CYONpPOAYK-
TOB (MaLUTETbl, MMBEPHbIE KONOACH! U Ap.), U3AENusi BapeHble C UCMONb30BaHM-
eM CyOnpoayKTOB;

- KonbacHbie usdenus, NPOAYKTbI U3 MSACA BCEX BUAOB YOOMHbIX XMBOT-
HbIX, KyNIMHAPHbIE M3EeNusa U3 MACA;

- KOHCepeb! u3 cybnpodykmos, B TOM YuCne nalwuTeTHble (BCE BUAbI
yGOWHbIX U NPOMbICIIOBbIX >XUBOTHbIX);

- MACO nmuubl, B TOM yucne nonycdabpukatel (BCe BUAbI NTULbI 4NN
yb04, nepHaToi Anun), cybnpoaykTbl, KOHCEPBbI NTUYLY;

- KonbacHble usdenus, KOMYEHOCTU U Ap..

[OunanasoH onpegensemMbix cogepxanui ptytu cocraenseTt ot 0,01 go
0,20 mr/kr.

Ecnu cogepxaHue aneMeHta B npobe BbIXOAUT 3a BEPXHIOI rpaHuLy
AnanasoHa onpeaensieMblx COAepXXaHWuMW, AONYCKAaeTCs YMEHbLUeHWe HaBeCKU
npo6bl UM B3ATUE MEHbLUEW anukBoTbl. ECnu cogepxaHne anemeHta B npobe
BbIXOJIUT 3@ HUXHIOK rpaHuLy AuanasoHa onpeaensieMblX CoOAepXaHui, To 4o-
nyckaeTca yBenMYEHUEe BPEMEHU ISNEKTPOHAKOMNMEHUA. Xumnyeckume nomMexu,
BNMsIOLLME Ha pe3ynbTaTbl ONpeaenieHus PTyTH, YCTPaHSAIOTCS B npouecce
npo6onoaroToBKM.

2 HOPMATUBHbBIE CCbIIIKH

B HacTosLLen METOAMKE UCMOIb30BaHbI CChISIKM Ha CrieayioLLme CTaHaapTbl:

FOCT 12.1.004-91 Cucrtema ctaHgaptoB 6e3onacHocTu Tpyaa. Moxap-
Hasn 6e3onacHoCTb. O6wme TpeboBaHus

FOCT 12.1.019-79 Cuctema craHgapTtoB 6e30MacHOCTM Tpyaa. JOnek-
TpobesonacHoCTb. O6Lme TpeboBaHUsi U HOMEHKNAaTypa BUAOB 3aLUUTbI

FOCT 12.4.009-83 Cucrema craHaapToB 6e3onacHoctu Tpyaa. MNoxapHas
TexHWKa Ans 3awmTbl 00beKToB. OCHOBHbIE BuAbl. PasmeLlgHne n obcnyxmBaHue

FOCT 1770-74 MNocyaa mepHasa nabopaTtopHas cTeknaHHasn. LunuHapel,
MEH3YPKU, KoNBbl, NPOBUPKU. TeXHUYEeCcKne ycroBusi

FOCT 1935-55 Msco-6apaHuHa 1 KO3nsATUHA B TyLuax. TEXHUYECKUE YCNOBUSA

FOCT 2156-76 PeakTvBbl. HaTpuin ABYyrnekucrbin. TeXHUYeckne ycnosus

FOCT 2405-88 MaHOMETPbI, BaKyyMMETPbI, MaHOBAKyyMMETPbI, HamMo-
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poMepbl, TATOMEepPbI U TAroHanopomepsbl. OBLMe TEXHUYECKUE YCIOBUS

FOCT 3739-89 Msco dhacoBaHHOE. TeXHUYECKHUE YCIOBUS

FOCT 4204-77 Peaktusbl. Kucnora cepHas. TexHu4eckue ycnosus

[OCT 4212-76 PeaktuBbl. MeToabl NpUMroToBMEHNA PacTBOPOB ANA KO-
NOPUMETPUYECKOTO M HEDENOMETPUYECKOTO aHanu3a

[OCT 4233-77 Peaktusbl. HaTpuin Xnopucrolit. TEXHUYECKUE YCIIOBUA

[OCT 4461-77 PeaktuBbl. Knucnorta asotHad. TexHUYECKMUE YyCrOBUA

[OCT 4520-78 Peaktusbl. PTyTb (Il) asoTHokucnaa 1-sogHas. TexHuye-
CKue ycnosus

[OCT 5381-72 Pepyktop. TexHnyeckue ycnosus

FOCT 6709-72 Bopa gucTunnupoBaHHas. TexXHUYECKUe yCnoBusi

FOCT 8625-77 MaHomeTp. TexHn4eckue ycnoeus

FOCT 9293-74 (MCO 2435-73) A30T ra3oo0pasHblii U XXWUOKWNA.
TexHu4eckune ycrosus

FOCT 9736-91 Mpubopbl anekTpuieckme NpAMoro npeobpasosaHus ans
U3MEPEHUSA HEINEKTPUYECKUX BenuumH. OOme TexHudeckue TpeboBaHusA u
METOAbl UCMbITAHUN

[OCT 10929-76 Peaktusbl. Bogopoaa nepokcung. TeXHUYECKNE yCrnosus

FOCT 11125-84 Peaktusbl. Kucnora azotHas 0co60i YMcToThbl. TEeXHU-
Yyeckue ycrnoeus

FOCT 12026-76 bymara cunbTpoBanbHasa naboparopHas. TexHu4eckme
yCnoBus

FOCT 13861-89 (MCO 2503-83) Peaykropbl Ansi ra3o-nna3meHHol o6-
pabotku. ObLMe TeEXHUYECKME YCNOBUS

FOCT 14262-78 PeakTtuBbl. Kucnora cepHasi 0coboi YnctoTbl. TexHU-
Yyeckue ycrnosus

FOCT 14919-83 OnekTponnuTbl, INEKTPOMSAUTKU U >KAPOUYHbIE 9fek-
Tpowkadbl ObiIToBbIE. OBLUME TEXHUYECKME YCITOBUS

[OCT 16867-71 Msaco-TenaTuHa B Tyllax U nonyTywax. TexHu4eckue
yCcrnoBus

[OCT 17435-72 IuHelkun YyepTexHble. TeXHUYeCckne ycrnoBust

FOCT 1770-74 TMocypa mepHasi nabopatopHas cTeknsHHas. LiunmHapel,
MEH3YpKK, konbbl, Npobupku. O6LIME TEXHUYECKUE YCIIOBUSI

FOCT 17792-72 OnekTpoa CpaBHEHUSA XropcepebpsHblii HACBILLEHHbIN
06pas3uoBbIli 2-ro paspsaaa

FOCT 19908-90 Turnu, Yallku, cTakaHbl, KONObl, BOPOHKW, NPOGUPKK K
HaKOHEYHWUKKN M3 NPO3PaYHOro KBapLeBOro crekna. ObLme TEXHUYECKUEe YyCnoBus

FOCT 20402-75 KonbGacbl BapeHble dhapLumMpoBaHHble. TeXHUYECKMe YCrnoBus

[OCT 20490-75 PeaktuBbl. Kanun mapraHuOBOKUCAbIA. TexXHUYeckue
ycrnoBus

FOCT 21400-75 Ctekno xumuko-nabopatopHoe. TexHuyeckne Tpebosa-
Husa. MeToabl UCNbITAHUI

FOCT 21784-76 Msco nTuubl (TYLUKM Kyp, YTOK, T'yCEeNn, UHAEEK, LileCapoKk).

TexHu4eckue ycrnosus

FOCT 24104-2001 Becbl  naGopaTopHble.  OBwme  TexHu4eckue
TpeboBaHus

FOCT 25336-82 [Mocyaa u obopyaosaHme nabopaTopHbI€ CTEKNSIHHbIE.
Tunbl, OCHOBHbLIE NApaMETPbl U pasmepbl
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FOCT 25391-82 Maco ubinnat-6ponnepos. TeXHUYECKUE YCIOBUSA

FOCT 27095-86 Msaco. KoHuHa u xepebsaTuHa B nonyTyLLax u YETBEPTHU-
Hax. TexHn4eckue ycnosus

FOCT 27747-88 MACO KpoOnumkoB. TeXHUYECKMe yCroBus

FOCT 28165-89 MNMpubopbl u annapaTbl nabopaTopHblie U3 cTekna. AkBa-
auctunnaTtopsl. icnaputenu. YCTaHoOBKM pekTUdUKALUOHHbIE. O0Lwme TeXHU-
yeckue TpebosaHus

FOCT 29225-91 (MCO 1775-75) Mocyaa n obopyaosaHme dapdoposbie
nabopaTopHble. ObLme TpeboBaHNUsA U METOAbI UCNbITAHUN

FOCT 29227-91 (MCO 835-1-81) Mocyaa nabopaTopHasi CTEKMsSHHAS.
MuneTku rpagympoBaHHbie. YacTb 1. O6wpme TpeboBaHua

FOCT 29228-91 (MCO 835-2-81) lMocyaa nabopaTopHasi CTEKMAHHAS.
MuneTkn rpagympoBaHHble. Yactb 2. MNMunetku rpagyvpoBaHHble 6e3 ycTaHoB-
NEHHOro BpEMEHU OXnaaHus

FOCT P 8.563-96 locymapctBeHHas cuctema obecnevyeHus eguHCTBa
nsMepeHui. MeToauku BbINONHEHUS U3MEPEHUI

FOCT P WNCO 5725-1-2002 TO4YHOCTb (NPaBUALHOCTL U NPELU3UOH-
HOCTb) METOAOB M Pe3ynbTaToB U3MepeHui. Yactb 1. OCHOBHbIE MOSOXEHUA U
onpeaenexHus

FOCT P WNCO 5725-6-2002 ToO4YHOCTb (NPaBUALHOCTL U NPELU3UOH-
HOCTb) METOAOB M pe3ynbTaTtoB u3mepeHuin. Yactb 6. Mcnonb3oBaHue 3Haye-
HUIA TOYHOCTU Ha NpPaKTUKE.

3 CYWHOCTb METO4UKN

MeToa MHBEPCUOHHO-BONbTaMnepomeTpuyeckux (MB) usmepeHuii ocHo-
BaH Ha CNOCOOHOCTM 3MEMEHTOB 3MEKTPOXMMUYECKU OCAXAATLCA Ha UHAMWKA-
TOPHOM 3NEKTpoAE U3 aHanuM3upyemoro pactsopa npu noteHuuane npeaesnb-
Horo Auddy3noHHOro TOKa, a 3aTeM pacTBOPATLCA B NpoLecce aHOAHOW Nons-
pu3auum npu onpeaeneHHoM noTeHuuane, XxapakTepHoM Ans AaHHOrO SreMeH-
Ta. Peructpupyemslii Ha BOfbTamneporpaMme aHanuTU4Yeckuin curHan anemeH-
Ta NpONOPLMOHANEH ero KOHUEHTpaLun.

MaccoBble KOHLIEHTpaLuuu 3afemMeHTa B UCTbITYeMbIX pactBopax npoobbl
onpeaensioT No metoay A06aBOK B HUX aTTECTOBAHHbLIX CMECel C YCTaHOBMEH-
HbIM COAEMKAHMEM ONpeaensaemMoro afieMeHTa.

Metoauka aHanusa ocHoBaHa Ha npoeeaeHun MIB usmepeHnuii pactsopa
npo6bl nocne ee npeaBapuUTENbHON NOATOTOBKM (PUCYHOK 1).



MogroToBka
Mopgrotoska np6opa,

npo6 BNeKTPoAoB.,
pacTBOpOB U TA

E—
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Cbemka
Cremka Beenerue BA-KpUBOI C Pacyer

BA-kpugoi || AC onemenTa ===l 1o6apkoil AC [P KoHLeHTPaLMK

Mposepka
f——s] onexTpoxummuyec-
Kol Sueiikn

PucyHok 1. OcHO8Hble amaribl aHanusa rnpob memodom VB

MpeaBapuTenbHas noarotToeka Nnpod mMsaca u MACONPOAYKTOB ANst onpe-
[AeneHns MaccoBOW KOHLIEHTpauuu PTyTM OCHOBAHa Ha nepeBoge Bcex hopm
PTYTW B ABYXBAmNEHTHYIO PTYTb MPU pPacTBOPEHWM NPOO B a30THOW KUCMOTE U
nepekucu Boaopoaa.

Mpouecc anekTpoocaxaeHns pTyTu M3 pacTBopa NOArOTOBNEHHOW Npo-
Obl Ha MHAUKATOPHOM rpPadMTOBOM 9MEKTPOAE MPOXOAUT NpU MnoTeHuuane
anektponu3a, pasHom 0,0 B oTHocutenbHO xnopcepebpsiHOro anekTpoaa
(XC3), B TeyeHue 3agaHHOrO BpemeHu anekTtponusa 5 — 15 muH. Mpouecc
3MNEeKTPOPaCcCTBOPEHUSI ANEMEHTA C MNOBEPXHOCTU JNEKTpoAa M permcrpauusi
aHanuTUYECKOro CMrHana aHoAHoro nuka Ha BonbtTamneporpamme (BA-KpuBOWA)
NPOBOAMTCA MPU JIMHEWHO-MEHSIOLLEMCSA (B CTOPOHY MOMOXMUTENbHBLIX 3HAYe-
HWI) NOTEHUMane npu 3agaHHoON YyBCTBUTENBHOCTU npubopa. MoTeHuman mak-
CMMyMa aHOAHOro Toka (nuka) PTYTM Ha (OHE Aa30THOW KUCNOTbl PaBeH
(0,60 + 0,05) B.

MaccoBas KOHUEeHTpauus pTyTu B npobe onpegensieTca Metoaom aoba-
BOK aTTECTOBAHHbIX CMECEN PTYTU.

Cxema aHanu3a npob msica u mMsaconpodyKmoe Ha CoAepXaHue pTyTu
npusegeHa Ha pUCyHKe 2.

Xumunueckas
o6paboTtka HN?;;)EIZOZ VB -un3amepeHus
npoGb =120 € Hg(2+)

PucyHok 2. OcHoeHble amanbl npobornod20moseKu npu aHanuse npod
Msica U MSICONPOAYKTOB Ha codepxaHue pmymu
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4 TPUIMTUCAHHbBIE XAPAKTEPUCTUKH OI PELLIHOCTH
U3MEPEHUN U EE COCTABIJIAOLLNX

4.1 MeToauka BbINOMHEHUA U3MEPEHUA MACCOBbIX KOHLEHTPaLMWA PTYTK
B npoBax npo6 maca U MACONPOAYKTOB METOAOM WHBEPCUOHHOW BOMbTaMmne-
pomeTpun obecneymBaeT MoslyyeHne pe3ynbTaToB W3MEPEHUN C MOTPELLHO-
CTblO, HE NPEBbILLAIOLEN 3HAYEHUI, NPUBEAEHHDbIX B Tabnuue 1.

Tabnuya 1 — [manasoHbl U3MEPEHUI, OTHOCUTENbHbIE 3HAYEHUsT NOKa-
3arenei TOYHOCTM, NOBTOPSIEMOCTM M BOCNPOU3BOAMMOCTUM METOAUKM Npu A0-
BEpUTENbHOW BepoAaTHoCTU P=0,95

MokasaTens MokasaTensb
nosTOpsieMo- ::C:hazz; Moka3zaTenb
CTu (cpefHe- A TOYHOCTY (rpa-
HaumeHo- (cpeaHekBag-
BaHue on- | [nanasoH onpepe- KBajparue- aTnieckoe | Hoh B KOTO-
cKoe OTKIo- P pbIX Ha-
pefensie- | nseMbIX KOHLEHTpa- OTKIOHEHUe
9 HeHue NoBTo- XoANTCA no-
MOro ane- LA, mMr/kr AEMOCTH) BOCMPOM3BO- | o) 1hoeTs Me-
MeHTa P ! AuMocTH),
0 o o TOAUKK),
o,| 5| % %(5)'% 5,%
010,01 g0 0,20
Pmyms AN 6 14 28
BKIOY.

4.2 3HayeHus nokasaTens TOYHOCTU METOAUKU UCMONb3YIOT NPW:

- OUEHKe AeATenbHOCTM nabopaTopuiti Ha KayeCTBO MPOBEAEHUS UCMbI-
TaHUI;

- OUEHKe BO3MOXHOCTU WCMOMb30BAHMA PE3YNbTaTOB U3MEPEHUIA MpU
peanusauuy METOAUKMN BbINOSIHEHUS U3MEPEHUIN B KOHKPETHON naboparTopumn.

5 TPEBOBAHUSA BE3OIMACHOCTH, OXPAHbI OKP)QKAIOLL[EI’?
CPE/flbI 1PU BbINOJIHEHUW USMEPEHUN

5.1 Ycnoeus 6e3onacHo2o npoeedeHus pabom

5.1.1 K pabote ¢ nonsaporpadoM Unm BonbTaMnepoMeTPUIYECKUM aHanu-
3aTOpOM, HarpeBaTenbHbIMU NpubopamMM U XMUMUYECKUMU peakTuBamu Oonyc-
KaeTcs nepcoHarn, U3y4uBLUMIA MHCTPYKLMIO NO 3kcnnyatauyum npubopa, npasu-
na paboTbl C XMMUYECKUMU peakTUBaMu U XMMUYECKON NOCYAON.

5.1.2 Mpubop n mewanka B nNpoLecce 3KcnnyaTauunm 4OmkHbl ObITb Ha-
AEXHO 3a3eMIneHbI.

5.1.3 lpu BbLINOSIHEHUU AHANUTUYECKMX M3MEPEHUIN HEOoBX0AUMO Co-
6niopatb TpeboBaHMs TexHWUKM Be3onacHoCcTK npu paboTe ¢ XUMUYECKUMU pe-
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aktusamu no NOCT 12.4.009.
5.1.4 Snektpobe3onacHOCTb npu paboTe C INEeKTPOyCTaHOBKAMM - MO
rOCT 12.1.009.

5.1.5 MNomeweHne nabopaTopumn AOMKHO COOTBETCTBOBAaTL TpebOBaHU-
aM noxxapHon 6esonacHoct no FOCT 12.1.004 n umeTb CpeacTBa NnoXapoTy-
weHusa no NOCT 12.4.009.

5.2 TpeboeaHus K Keanugukayuu onepamopos

BbinonHeHwe wusMmepeHuii npou3BoaUTCH NabopaHTOM WU XUMUKOM-
aHanUMTUKOM, BrAJEIOLMM TEXHUKOW BONbTaMNEPOMETPUYECKOrO aHanmusa u
M3YYUBLLMM UHCTPYKLIMIO NO 3KCNyaTaumn UCNonb3yeMoi annapartypsbl.

5.3 Ycnoesus ebinonHeHus usMepeHutl

M3mepeHuns npoBOASATCA B HOPManbHbIX N1abopaTOPHbIX YCIOBUSAX:

TemnepaTtypa okpyxatoLero sosayxa, °C 25+10
ATMOChepHOe aaBneHne, MM.pPT.CT 760 + 30
OTHOCUTENbHAs BNaXHOCTb BO3ayxa, % 65+ 15
YacToTa nepeMeHHoro Toka, 'y 50+5
HanpsbkeHue nutanua B cetu, B 220 + 22

6 OTBOP U XPAHEHUE MNPObB

OT60p 1 XpaHeHue nNpod NPOBOASIT NO HOPMATUBHOW AOKYMEHTauuu Ans
AaHHON rpynnbl aHanuM3upyeMon ogHopoaHow npoaykuum: FOCT 3739 - Maco
hacoBaHHoe; FTOCT 16867 - maco-tenAtuHa; FOCT 20402 - konbackl BapeHble
hapLunpoBanHblie; FTOCT 21784 - MAco nTuubl (TYLUKKU Kyp, YTOK, I'yCen, UHAEEK,
uecapok); FOCT 25391 - maco upinnAT-6poinepos; TOCT 27747 - MACO Kpo-
nukoB; FOCT 7724 — maco ceuHuHa; FOCT 779 - mAco-roBaguHa u ap.

Ons aHanu3a ucnomnb3ylT ABE napannenbHbiX Npodbl U OAHY XOMOCTYIO
npooy.

7 CPELCTBA U3MEPEHWW, BCTOMOIATE/IbHOE
OBOPY[OOBAHUE, NMNOCYLA, PEAKTUBbBI U MATEPUAITIbI
Mpu NpoBeaeHWN KONMUYECTBEHHOrO XMMWYECKOTO aHanusa NpUMEHsIIoT

cneaylowme cpeactsa U3MEPEHUI, BCOMOraTesnisHoe 060pyaoBaHue, Nocyay,
martepuarnbl u PeakTUBbI:

7.1 Cpedcmea usmepeHull u ecriomo2amernbHoe obopydoeaHue

7.1.1 TMonsaporpad (MY unu gpyron) B KOMMMEKTE C ABYXKOOPAUHATHLIM
camonucueM n unpposbiM BonbTMeTpoM Tuna $-203 [1] (npunoxerue B);

unu komnnekc CTA aHanuTUyYeckun BOnbTamnepomeTpuyeckun [2] B
KkomnnekTe ¢ IBM-COBMECTUMbIM KOMMNLIOTEPOM.

[onyckaeTtcs ucnonb3oBaTte Apyroe oGopyaosaHue u npubopsl, No3so-
nsoWmMe BOCNPOU3BOAUTL METPOJSIOTMYECKUE XapaKTEPUCTUKM, YKa3aHHbIe B
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JaHHOWN MEeToAuKe aHanuaa.
7.1.2 3nekTponuTuyeckas suerika, unu 4artymk, B COCTaB KOTOPOW BXOAAT:
SnekTpoasbi:
WHAMKATOPHBIN 3NeKTpoa — rpadmToBbIN, HA OCHOBE rpaduTa;
3MEKTPO4 CpaBHEHUsI - XropcepebpsiHbIi, 3anofHEHHbIN pacTBOPOM
xrnopuaa kanus KoHueHTpauum 1 Monb/am°, ¢ conpoTueIe-
Huem He Bonee 3,0 KOM.
CMEHHblE CTakaH4MkM M3 KBApLEBOro CTekna BMECTUMOCTbO 20 —
25 cm>;
Mpucnocobnexus ans nepeMeLuMBaHna pacTBopa - MarHUTHas mMeLuanka
Unu CTeKnsAHHas unu TecprioHoBasa Tpybka ¢ OTTAHYTLIM KOHLOM Afis NoABoAa
WHEPTHOro rasa, unu Bubpaumsa MHAUKATOPHOTO SMEKTPOAA B AaTUMKE.

7.1.3 Peayktop no M'OCT 5381 c¢ maHomeTtpom (140 + 1) atMm. no
FOCT 8625 (npy Mcnonb3oBaHMN MHEPTHOTO rasa).

7.1.4 Becbl nabopaTopHble aHanuMTU4eckne obLLero Ha3HaA4YeHUs1 C HaW-
Gonbwum npegenoMm B3BewwuBanust 200 r, 2-r0 Kmacca TOYHOCTM NO
FOCT 24104.

7.1.5 Josatopbl nuneTouHblie emkocTbio 0,01 - 1,00 om® (10 - 1000 mkn)
Tuna M1 wnu gpyroro Tuna.

7.1.6 MaruutHaa mewwanka tuna MM 4 (MonbLia) unu apyras nogo6HOro
TMNAa, CTEMXEHb MarHUTHON MeLLarsKu.

7.1.7 MNnutka anekTpudeckas ¢ 3akpbiTon cnupanbio no FOCT 14919 unu
ApYyrux Mapok.

7.1.8 MydenbHas nedb Tuna NM - 8 unu MP-64-0215 no TOCT 9736

UMK 3MeKTponeyL CONPOTUBIIEHNA KaMepHas nadopaTopHas, obecne4n-
BaloLWas NoAaepxaHue 3ajaHHOro TemnepaTtypHoro pexwuma ot 150 C ao
600 C c norpewHocTbIO + 25 °C;

unu Kkomnnekc npobonoaroToBkM “Temoc-IKenpecc” ¢ AuanasoHoM pa-
Gounx Temnepatyp or 50 C go 650 Cec NOrpeLLHOCTLIO n3MmepeHun +15 °C
(uarotosutens OO0 “UTM”, r.Tomck).

7.1.9 Annapat ana auctunnauum soabl AC-4 no FOCT 28165 unu [3].

7.1.10 Wunubl TurenbHble [4].

7.1.11 WUnaHrm nonmaTUNEHOBLIE MU PE3NHOBLIE ANA NOABOAA rasa K
fA4Yenke (Mpu UCNONb30BAHUN MHEPTHOTO ra3a).

7.1.12 Iuneiika yepTexHasa meputenbHas no FOCT 17435.

7.1.13 dunbTpbl 06€330Mn€eHHbIE [5] .

7.1.14 Bymara cdunbtpoBansHasa no FOCT 12026.

7.1.15 bymara macltabHo-koopAUHaTHas.
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7.2 IMocyda

7.2.1 TIuneTkn mepHble NabopaTopHbIE CTEKMSAHHbIE 2-T0 Knacca TOYHO-
CTW BMecTUMOCThbI0 0,5; 1,0; 2,0; 5,0; 10,0 cm® no MOCT 29227.

7.2.2 MNMocyaa mepHas nabopatopHas CTekNnsiHHas C NPUTEPTbIMKU NPOOB-
KaMmu 2-ro knacca TouHoctu no FOCT 1770; konbbl HaNUBHLIE BMECTUMOCTLIO
25,0; 50,0; 100,0; 500,0 oM’ U 1000,0 CM3; UunNUHAPbLI BMeCTUMocCTbio 50,0;
10,0 cm®; npobupku MepHble BMecTumocTblo 10,0; 15,0 oM’

7.2.3 BIOKCbI C NPUTEPTLIMY KpbiLLKamMu BMecTUMocThbio 20,0 - 30,0 oM’

7.2.4 CTakaH4MKM U3 NPOMBbILLNEHHOrO KBapLEeBOro crekna mapok KU, KB
o6bemom 20 - 25 oM’

7.2.5 3kcukatop no MOCT 25336.

7.2.6 Kpblwku-gedpnermatopbl ANsi CTakaHYMKOB U3 TEPMOCTOMKOro
cTekna koHycoobpasHon opMbl gnameTpom 25 - 35 mm BbicoTol 20 - 25 MM.

7.2.7 COopHUK (CneumanbHas eMKOCTb) AN CrMBa pacTBOPOB UOHOB 30-
nota u pTyTu.

7.3 Peakmuebi u mamepuarbl

7.3.1 TocynapcTBeHHble CcTaHAapTHble o6pasubl COCTaBa pacTBOPOB UO-
HOB PTYTU C NOrpPeLLHOCTbIO He Bonee 1 % oTH. npu P = 0,95. KoHueHTpauus
3rieMeHTa B cTaHaapTHOM obpasue aomkHa ObiTb He MeHee 0,1 mr/om®,

Hanpumep, MCO 3497-86 - pacTBOp pPTYTU C KOHUeHTpauuen 0,1 mr/cm®
unm 1,0 mricm®.

7.3.2 P1ytb (Il) asoTHOKKMCnaa 1-sogHasa no FOCT 4520.

7.3.3 CtaHpapTHbIln 06pasel, cocTtaBa pactBopa uoHa 3onota (FTCOPM-
14) FCO 3398 KoHLeHTpauuu 0,1 mMr/cm’.

7.3.4 Kucnota asoTHas koHueHTpupoBaHHasa no NOCT 11125 oc.y. unu
no MOCT 4461 x.u.

7.3.5 Kucnota cepHas KoHUueHTpupoBaHHasa no NOCT 14262 oc.4 unum no
FOCT 4204 x.u.

7.3.6 Bopa OuguctunnupoBaHHas [6] wunuM AUCTUNNMPOBAHHaA Mo
[OCT 6709, neperHaHHaa B NpUCYTCTBUM cepHOM kucnotbl (0,5 oM’ KOHLIEH-
TPUPOBAHHOM ceg)Hoﬁ KMCIIOTBI U 3 CM° 3%-HOTO pacTBopa Kanus mMapraHueBo-
KMCnoro Ha 1 AM” AUCTURNMPOBAHHON BOAbI).

7.3.7 NMepokeng sogopoaa no FOCT 10929.

7.3.8 Hatpwuii xnopuctbiii no FOCT 4233.

7.3.9 Kanun xnopuctein [7].

7.3.10 Hatpun asyyrnekucnbin no FOCT 2156.

7.3.11 A30T razoobpasHbivi no FOCT 9293-74 unu Apyron MHEPTHbIN ras
(aproH, renuii, Npy1 NCNONb30BaHUN UHEPTHOTO rasa).

7.3.12 Lkypka wnudoBanbHas TkaHeBasi anmasHasi C 3ePHUCTOCTbIO 2 —
3 mkm (JIM 3/2) [8] .

7.3.13 Bymara uHaukaTopHasa yHuBepcarbHas.
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Bce peaktubl A0smKHbI ObITb kBanudukauum OCY unm XY. Peaktus no
7.3.2 NpUMeHseTCa nNpu OTCYTCTBUM CTaHAAPTHbIX 06pa3sLIoB.

8 NMOArOTOBKA K BbI[MOJIHEHUKO U3MEPEHUNA

8.1 NModzomoeka npubopoe k pabome

MoaroToBka u npoeepka nonsporpada unu BoNbTaMNepoMeTpUIECcKoro
aHanusatopa (CTA u ap.), camonucua v UmdpoBOro BOSIbTMETPA UITU KOMMbIO-
Tepa Npou3BOAAT B COOTBETCTBUM C MHCTPYKLIMEN NO IKCMIyaTaLuum u TeXHU4e-
CKOMY OMUCAHUIO COOTBETCTBYIOLLIMX NPUGOPOB.

YcraHaBnuBaloT crieayoLmii pexxiM padboTbl Npubopos:

% [BYX-3TIEKTPOAHYIO CUCTEMY U3MEPEHMIA;

< MOCTOSAHHOTOKOBBIN PEXUM PErMCTpaLmn BOfIbTaMneporpamm;

< NOMAPU3YIOLLEE HanpshXKeHWe ANns dNeKTPOHAKOMMEHUsl pTyTU U 30510-
Ta (0,00 + 0,05) B;

% MOTeHuuan Havana permcrpauuu sonstamnepHon kpuson: 0,00 B;

% KOHEeYHoe HanpsbkeHue passeptku: +0,90 B;

% CKOPOCTb NIMHENHOrO n3MeHeHus noteHyumana 40 mB/c;

% YYBCTBUTENbHOCTL Mpubopa npu perucrpayun BONbTAMMNEPOrpaMMbl
2.10 ° = 2.10 ® A/MM (B 3aBMCMMOCTM OT CoaepXaHUsl AEMEHTA
B aHanmampyemon npobe u NOBEPXHOCTU INIeKTpoaa);

%+ BpeMs anekTponusa 1 - 15 MuH (B 3aBUCUMOCTU OT coaepXKaHua ane-
MeHTa B npobe).

2%

3

8.2 NModzomoeka nabopamopHoii nocyobi

8.2.1 HoByto nabopaTopHYO0 CTEKNAHHYIO MOCYY, CMEHHbIE HAKOHEYHUKM
[03aTOpOB, MUMETKW NPOMBIBAIOT a30THON KUCINOTON U MHOFOKpaTHO Buauctun-
nupoBaHHON BOAON. KBapueBble CTakaHYMKM AOMNOMHMTENbHO KUNATAT B pas-
GaBneHHON cepHOW Kucnote B TedeHne 5 - 10 MMH 1 NpokanueaioT B Mydenb-
HoW ne4yun npu Temnepatype 400 °C - 500 °C B TeueHue 5 - 10 MuH.

Mocne aHanu3a Ha cofepXxaHue pPmymu KBapLUEBble CTakaH4MKU NPOMbI-
BaIOT NUTLEBOM COAON, BUANCTUNNMPOBAHHON BOAON U NPOKanueatot. PTyTb (2+)
npyu NpoKanMBaHWM yretaeT MOMHOCTbIO, MO3TOMY HET HEO0OXOAMMOCTM NpOBE-
pATb CTakaHbl HA YUCTOTY (OTCYTCTBUE PTYTU) NEpe KaxabiM aHarM3oM.

CMEHHbIE KBapLieBble CTaKaHYMKU XPAHAT 3aKPbITbIMU KanbKOW UMW B 9K-
cuKaTope B CyxoM Buze.

8.2.2 TlpoBepky CTakaH4YNKOB ANsl aHanu3a Ha YnCTOTY NPOBOAAT NyTEM
peructpayumn BonbTamneporpamm OOHOBOrO 3fekTponuTa no 9.1 nocne MHoro-
KpPaTHOro OMNoONackuBaHusa ux GUANCTUNAMPOBAHHOW BOAON U (DOHOBLIM 3MEK-
TPONUTOM.
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OnTuManbHbLIMK ABMSAIOTCA Takue kavectsa peakTuBoB U 4YUCTOTa NOCY-
Abl, KOrga nony4yalT aHanuTUYECKMe CUrHarnbl pTyTu B (DOHOBOM 3MEKTPONUTe
MeHee 2 MM NPy MakCMMarnbHO UCNONb3YEeMOW YyBCTBUTENbHOCTH an60pa.

8.3 lpuzomoeneHue u npoeepka pabombl UHOUKaAMOPHO20 3J1eK-
mpoda u asrekmpoda cpaeHeHUs

8.3.1 MNoaroToBka MHAUKATOPHOTO ANEKTPOAA ANA ONpeAeneHus pmymu

FpaduToBLIN 3NEKTPOA ANS ONPeaeneHus PTyTU npeacrtaBnsetr cobow
rpadouTOBbLIN TOPLEBOW 3MEKTPOA4 C HAHECEHHON Ha Hero MNeHKOW 3oroTa.
paduTOBLIN TOPLEBON SMNEKTPOA WM3roTaBfMBAIOT M3 NPOMUTAHHOIO Pasnuy-
HbIMU BeLLeCcTBaMu rpadoMToBOrO CTEMKHA C AMaMETpoM pabouelt NOBEPXHO-
CcTn 3 Mm.

[Ona nonyyeHus 3onoto-rpacputoBoro anekrpoga (3rd) - dnsa onpede-
neHus pmymu (C TOHKON NAEHKOW 30510Ta, HAHECEHHOW B npoulecce usmepe-
HWA) pabouyld NOBEPXHOCTb IPaUTOBOrO dMEKTpoAa npeaBapuTenbHO OT-
LWNMdOBLIBAOT Ha (bUNbTPe, 3aTeM 3MEKTPOA OnonackuBalT GuancTunnmpo-
BaAHHOW BOAOW M UCMOMb3YIOT NPU U3MEPEHUN curHana prytu. ToHkas sonoras
nneHKa nony4yaeTcs NyTeM SnekTponm3a MOHOB 30510Ta U3 pacTBopa BMeCTe C
onpeaensemMbiMu MOHaMK PTYTU B npouecce namepeHus (in situ). MNocne npo-
BeAeHUA aHanu3oB 3D XpaHAT B CyxOM BUAE.

8.3.2 MoaroToBka k paboTe anekTpoaa CpaBHEHUSA

3nekTpoa CpaBHEHUS 3aNOMHAIOT OAHOMOSMSIPHBIM PACTBOPOM Xxnopuaa
Kanusa unm HaTpus, 3aKpbiBaloT NPOOKOW OTBEPCTUE U BLIAEPKUBAIOT HE MEHEE
12 4 AnA ycTaHOBEHUs PaBHOBECHOIO 3Ha4YEeHMA NoTeHuuana npv nepsoM 3a-
nonHeHun. ocne npoeBefeHUs aHanu3oB 3MEKTPOA XPaHAT, NOrpy3us €ro B
OAHOMOTSIPHBIN PacTBOP Xropuaa Kanus unum HaTpus.

8.3.3 TlpoBepky paboTbl MHAMKATOPHOIO 3MEKTPOAA U 3neKkTpoaa cpas-
HEHWA NPOBOAST B COOTBETCTBUM C 9.1 HACTOALLEN METOAMKMN.

8.4 lpu2omoeneHue pacmeopos

8.4.1 OcHoBHOI pacTeop, coaepxawmn 100,0 Mr/,qM3 PTYTH, rOTOBAT NO
OZHOMY 13 CNOCODOB:

a) MpuroToBneHme U3 rocygapCTBEHHbIX CTaHAAPTHLIX 00pa3sLoB COCTa-
Ba paCTBopOB C aTrTecToBaHHbIMWM KOHUeHTpauusmu pTtytn 1,0 mr/cm®
(1,0 r/am )

B MepHyto konby BMeCTVIMOCTbIO 50,0 cm® BBOAST 5,0 cM> CcTaHgapTHOro
obpasua coctasa pTyTi, 0,5 CM° KOHLEHTPUPOBAHHOWN a30THOI KUCMOThI U [10-
BOAAT 06beM A0 METKU GMANCTUNNMPOBAHHON BOAOMN.

6) MpurotoBnexnne us conu ptytn no NOCT 4212
Ha ananutuueckux Becax 6epyr Haecky (0,1708 + 0,0002) r prytu (Il)
a30THOKMCTON 1-BOAHON Hg VO, - H,O, KONMYECTBEHHO NEPEHOCAT B

MepHylo Konby BMecTUMOCTbIo 100,0 om®, aoGaensior 1,0 cM> KOHLIEHTPUPO-
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BaHHOW a30THOW KMCMOTbl U J0BOAAT 06beM A0 MEeTKU 6u,qwcmnnvnposaHHou
BOAON. Takum oOpa3om, nonyyeH pacteop ¢ cogepxxanuem 1000,0 mr/am® no-
HOB pTyTu. [nA npurotoBrneHMA OCHOBHONO pacTBopa ¢ cogepxaxnem
100,0 Mr/AM’ u3 3TOro pacTeopa ¢ nomoLlbio nuneTku 6epyrt 5,0 oM’ paCTBopa
KONUYECTBEHHO nepeHocm B MEPHYIO KOnby BMeCTMMOCTbIO 50 0 cm®, BHOCAT
npumepHo 30 oM’ ougucTunnupoBaHHol Boabl u 0,5 oM’ KOHLIEHTPUPOBAHHOM
a30THOW KMCNOThI U AOBOASAT 00bEM A0 METKU OUANCTUNNUPOBAHHOW BOJOWN.
OCHOBHOI PacTBOpP PTYTH YCTOWYUB B TeYeHue 6 mecsiLeB.

8.4.2 ATTecToBaHHbIE CMECU PacTBOPOB OnpeaensaeMbiX 351IEMEHTOB O-
TOBAT cornacHo [9]

ATTECTOBaHHbIE CMECH cepvwl AC-1, AC-2, AC-3, AC-4 c coagep>xaHuem
no 10,0; 1,0; 0,50 u 0,10 mr/om® pmymu roToBsT COOTBETCTBYIOLLMMMU pa3bas-
NeHWAMKU PacTBOPOB B MEPHbLIX kKonbax buanCTUNNMpOBaHHON BOAON ¢ A00aB-
neHmwemM KOHLl,GHTpVIpOBaHHOVI a30THOW  KMCNOTbI A0  KOHLEHTpauuu
0,1 MOﬂb/,ElM ANA npeaynpexxaeHus rmaponuaa cornacHo Tabnuubi 3.

Mpy NOBTOPHOM NPUrOTOBMEHUM PACTBOPbI CMMBAKT B CneuuanbHbIN
COOPHUK, KONObI HE MPOMbIBAOT BOAOW, @ 3amnOfHSIOT CBEXENPUrOTOBIEHHbIM
pacTBOPOM TOW e KOHLEHTPALMM.

Tab6nuya 3-MpurotoBneHne aTTeCTtoBaHHbIX CMeCcei PTyTu

KoHueHTpaums ors KoHueHTpa- "
pacrsopaana | s | Oovew | wmnpwro | SER
3OneMeHT npuroToBne- obbeM, o C'\;/Z':I-MZMS TEZJ;'?::; ;0 pacTBopa

H';'S Fﬁll% e ’ AC, Mr/,qM (AC)
100,0 2,50 25,0 10,00 AC-1
PTVIL 10,0 2,50 25,0 1,00 AC-2
T 10,0 0,50 10,0 0,50 AC-3
10,0 0,10 10,0 0,10 AC-4

AC-1 yctoiumB B TeuveHue 60 aHen; AC-2 - B TeueHue 30 pHen;
AC-3, AC-4 - B TeueHue 15 gHen.

8.4.3 PactBopbl Xxnopuaa HaATpUa MM Kanua  KOHUEHTpauuu
1,0 monb/am®

Haeecky (5,84 + 0,01) r xnopuaa Hatpusi urm (7,46 + 0 ,01) r xnopuaa
Kanusa noMeLLaloT B MEPHyIo konby Bmectumoctbio 100,0 oM, pacTBopsIoT B
HeBonbLOM KONMMYecTBe OMAUCTUNNUPOBAHHOW BOAbl U A0BOAAT 06bEM A0
MEeTKU BUANCTUNIIMPOBAHHON BOAON.
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8.4.4 A30THYI0 kucnoty (Mapku X. 4.) neperonsior. MeperHanHas (npu
Temnepatype 120 °‘C) asoTHas KMCMOTa [AOMDKHA ObITh  KOHLEHTpaLmu
12 monb/gM°.

8.4.5 lMpurotoBneHue pacteopa (HPOHOBOrO 3NeKTponuTa (a3oTHasl Ku-
cnora)

B CTakaH Ans NpoOBEAEHUS U3MEPEHUN C MOMOLLBIO MUMNETKM BHOCFIT
1000M GuguctunnupoBaHHoii Boabl, 0,10 cM® a3oTHOM kucnotsl, 0,04 om®
pacTBOpa 30110Ta (3+) KoHueHTpauuu 100,0 mr/am’;

PactBop POHOBOro 9neKTPONUTa rOTOBAT EXEAHEBHO HENOCPEACTBEHHO
nepea NpoBeAEHUEM aHanusa.

8.5 NModzomoeka npob

MoaroTroBka Npo6 MsAca U MACONPOAYKTOB ANsi aHanu3a npu onpeaene-
HUM MacCOBOW KOHLIEHTpAaLMKM PTYTU BKIIOYAET “MOKPOE” OKUCIIEHUE PacCTBOPOM
a30THOMW KMCIOThI U NEPEKMCU BOAOPOAA.

[ns aHanu3a 6epyt ABe napannesnbHbIX NPobbl U OAHY XOMNOCTY0 Npoby.

8.5.1 “Mokpoe” okucneHme npoBOAMTCA crneayowmm obpasom

Hasecku no 0,50 r aHanm3upyemoin npobbl MAca U MACONPOAYKTOB, B3s-
Tble ¢ TOYHOCTbIO A0 0,001 r, nOMeLwaloT B KBapLUEBble CTakaHYUKU, NOAroTOB-
NeHHbIN no 8.2.1 - 8.2.2, gobaensiot 2,0 CM~ KOHUEHTPUPOBAHHOW a30THOW Ku-
CNOTbl, HAKPLIBAIOT KPLILLKOW W B YrnybneHue KpbiLKW HanueaioT Guauctunnm-
pPOBaHHOM BOAbI.

CTakaH4YMKM C KPbILLKON NOMELLAIOT Ha MIUTKY UM KOMMNeKkc npobonoa-
rotoeku “Temoc-3kcnpecc” ¢ Temnepatypon 100 °C 40 NOMHOro pacTBOpPeHUs
npobbl. Boay B KpbILLKke MEHSOT Yepe3 5 - 7 MUH B TEYEHME BCEW XUMUYECKON
06paboTku NpobbI.

Mocne pactBopeHusi Npobbl CTaKaHYMKU CHUMAIOT C MAUTKM (BbIHUMAIOT
13 KOMMNIMEKCa), CHUMAIOT KPbILLKW, OXNaXaarT M noMmewatot Ha 10 — 15 MuH B
MOPO3UMbHYIO kKamepy OGbITOBOrO XONOAUNbHUKA AFIA 3aMOPaXKNBAHUA KUPOBbIX
oCTaTkoB NpoGbl. BbIHUMAKOT CTakaHYMKM U3 XOMOAWSbHUKA, CTEKMSAHHOW na-
TI04YKOW YOupato 3aCTbIBLUMI XUP.

CHOBa CTakaHYMKW C KPbILIKOW NOMELLAOT Ha MAUTKY UKW KOMMSEKC
npoBonoaroToBkn “TeMoCc-3KCnpecc” n HarpeBalT B TEYEHWE 5 MUH Npu TEM-
nepatype 100 °C. BblHUMAIOT CTakaH4YMKK, Crerka OXnaxaaor.

l/|3 KaXgoro cTakaHyuMka C NOMOLLbLIO MUNETKM unu gosatopa Oepyt no
0,50 cM® anuKBOTbI npoObl, NOMELLAIT B APYr1e KB 3ou,em,le CTakaH4uku, noa-
roToBnEeHHbIN Mo 8.2.1 - 8.2.2, gobaensiot no 0,4 cM™ nepekucu BoAOPOAA, Ha-
KPbIBAKOT KPLILWKOW, B YrnybneHue KpbILWKM HanuBalT OuMAUCTUNNMPOBAHHON
BOAbI.

CTakaH4MKM C KPbILLKO NOMELLAIOT Ha NAKUTKY UK Komnnekc npobonoa-
roTOBKMW “Temoc-SKcnpecc ¢ Temnepartypoii 120 °C Ha 30 muH. CHoBa pobas-
nsiot no 0,4 cm® nepekucy BOAOPOAA W BbiaepxuBaltot ewwe 30 MUH Npu TOW e
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Temneparype. [oBTopsAlOT onepauuio ¢ aobaBneHueM nepekucu BoAopoaa
ewe aBa pa3sa yepe3 20 — 30 MuH Npu TOM Xe TemnepaTtype. Boay B yrnybne-
HUU KPbILLKN MEHSIOT Kaxable 5 — 7 MUH.

Mocne 06paboTku NPobbl CTakaHYUKU CHUMAIOT C MIUTKU UMW BbIHUMAIOT
“3 Kommnnekca npobonoaroToBKU, KPbILKY (Ty €& YacTb, 4To Obina onylleHa B
CTaKkaH4yuK) ONOMacKMBaloT GUAUCTUNNUPOBAHHOW BOAON 0ObeMOM 9 CM3, cnu-
Basi BOAY B CTaKaH4MK C NpoboiA.

B kaxkablin cTakaH4uk ¢ noaAroToBneHHow npoboi aobaenaoTt no 0,04 om®
pactsopa uoHoB 3onota (3+) (koHueHTpauuu 100,0 MF/}ZIMS).

Mpoba rotosa K BbIMNOMHEHWIO U3MEPEHUIA.

8.5.2 «Xonocrtyio» npoBy (nposepka Ha uuctoty HNO;, H,O,) nposoasaT
NPy KaXXA0M cepun aHanu3oB u 06s3aTenbHO NpU CMeHe NapTum peakTUBOB.

MoaroToBKy “x0N0CTON” NPO6LI NPOBOAAT aHanoru4yHo pasaeny 8.5.1 Ha-
CTOSILLEN METOAMKU, AODABMSAS Te XKe PeaKkTUBbI, B TEX Xe KONUYecTax u no-
cnepoBaTenbHOCTH, HO 6e3 aHanu3upyemoi npoObl, UCMONb3yA BMECTO Hee
OUANCTUNNIMPOBAHHYIO BOAY.

9 BbIMOJIHEHUE U3MEPEHWUA

BblinonHeHne namepeHuin MaccoBOW KOHLUEHTpauuu pmymu B pacTBope
NOArOTOBMNEHHOW NPOBbI Msca U MACONPOAYKTOB NPOBOAAT:

- No npunoxexHuio b ¢ ucnonb3oeaHuem Komnnekca eonbmamnepo-
mempuyeckozo CTA (¢ npoepammHbiM o6ecnevyeHuem Windows);.

- No npunoxeHve B ¢ ucnonb3oeaHueM yHUEEPCanbHO20 MOJISAPO-

epadha.

BbinonHeHne n3mepeHuint MacCoBOW KOHLUEHTpauuuM PTYTM B pacTBope
noAroTOBNEHHOW NPOObI  MsiCa U MSICONPOAYKTOB C UCMOMb306aHUEM KOM-
nnekca eonbmammnepomempuyecko2o CTA (c npozpamMMHbiM obecnedye-
Huem DOS) npoBOAAT B CrieaytoLLein nocnesoBaTenibHOCTH:

AHanusatop CTA gormkeH 6biTb NpeaBapuTeEnLHO NOArOTOBMEH K paboTe
B COOTBETCTBUU C «PYKOBOACTBOM NOMb30BATENS» Ha AaHHbIA npubop.

9.1 lpuzomoerneHue uHOUKaMOPHO20 2pPahumoeo20 anekmpooda
Ons nonyvyeHuns 30n0TOM NNEHKN Ha paboyven NOBEpPXHOCTU rpaddUTOBOro
anekTpoga pabo4ylo NMOBEPXHOCTb JMEKTpoAa NpeaBapuTENIbHO OTLUNMAOBLI-
BalOT Ha hunbTpe.
YCTaHaBnNUBAIOT 3MEKTPOAbI:
rpadouToBbIN (KaToa) — B rHe3no P33,
xnopcepebpsiHbiv (aHoa) — B rHe30 XC3.
M3 komaHabl «BbIBOP» 3arpyxatot dann «Hg»
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Tpacca Hg
3arpyxaroT unu Co3aaroT Tpaccy aHanusa co crieyloLymMmn napaMmeTpamu:

HAueinku 1 - Bkn. 2 — Bk 3 - Bkn. Tun pasBepTku
STans! Bpemsa MoteHyan | YOO a3 Mew. | HakonutenbHas
1. NoaroToB-

ka pacTeopa Oc 0,000 Boikn. | Belkn. | Bkn. Ular - 4

2. ObpaboT- Amnnutyga -0
ka pacTBopa 0 0,000 Belkn. | Bolkn. | Bkn. 3anepwka 10

3. ObpaboT- Oc Bagepxka -0
Ka anekTpo- Linkn mc 1: 0,000 Boikn. | Beikn. | Bkn. | 3anontexue -0
fa 0 2:0,000 Motenyuan - 0,0
4. OuncTka Ipes=11-12
3neKTpOAa 20¢c +0,850 Belkn. | Bolkn. | Bkn. pachuk pass.
gi/:akonne- 60c 0,00 Boikn. | Beikn. | Bkn.

6. Yenokoe- 5¢ 0,00 OTKrtoueHo

Hue

7. Pa3BepT- CkopocTb

«a 90 MB/c +0,850 OTkntoveHo

Yucno yuknos — 5 CnnaiiH-

MHoxuTens - 1. 107° pasmeTKa

MpoussogHas — Belkn.  Luknuyeckas - Belkn. Boikn.

MHBepcus — Boiks. Bbluutanue

Pesepc — Bblikn. ®OHa

dunetp — 15 Bhbikn.

[nana3oHbl MoMCcKa NUKOB 3NEMEHTOB:

SnemeHT Hg

MoTeHuuan +0,600

30Ha [+/- MB] 70

N3 komaHgbl «BbIBOP» 3arpyxatot komaHgy «POH».

9.2 Mpoeepka pabombi epaghumoeo20 3nekmpoda N0 KOHMPOIib-
Holl npo6e pmymu

B cTakaHuyuK ¢ MOMOLLBLIO NUMNETKU unu agosaTtopa HanueawoTt 10,0 oM’ 6u-
,D,I/ICTVIJ'IJ'II/IpOBaHHOVI BoAbl, AoGasnsior 0,1 cm® KOHLEHTPUMPOBAaHHOMN asoTHou
kucnotel u 0,04 cm® pacteopa noHa 3onota (3+) koHueHTpauum 100,0 mr/am°.
CTakaH4MK NOMELLAIOT B SMEKTPOXUMUYECKYIO SYENKy, ONyCcKaloT SMeKTpoabl 1
3anyckalT komaHay «POH» (cM. «PykoBoACTBO nonb3oBaTens»). 3anyckaiooT
komaHgy «MYCK» u cHuMatoT natTb BonbTamneporpamm. MpoBoast ux obpa-
60Tky («YCPEOHEHWEY).

MpoBoaAT komaHay «BbIXO[y. Mepexoasat B komaHay «MPOBA.

B CTakaH vk ¢ (POHOBbLIM 3MEKTPONIUTOM BHOCAT NWUNeTKoW unu Ao3aro-
pom 0,01 cm® AC pTYTU KOHUeHTpauumu 0,50 Mr/om>. [onyyYeHHbIN ?aCTBop AAB-
naercsa KOHTpOJ‘IbHOM npobovi ¢ cogepxxaHnem prytu 0,0005 mr/am” npu obne-
me npobel 10,0 oM.
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3anyckaot  komaHagy  «MPOBA»  (ycTaHaBnuBalT  Kypcop  Ha
«MYCK/CTOIlMy, wenkawT NeBOi KnaBuLLEN MbILUM OAWUH pas), NPOU3BOAAT He-
CKONMbKO CbEMOK BOSIbTAMMEPHbIX KPUBLIX, MPOM3BOAAT uX 0OpaboTKy
(«YCPEOHEHWEY) n nepexoant B koMmaHay «JOBABKA».

BBO,EIFIT B CTakaHuuK C npo6om ewe ogHy aobasky pTyTM 06bEMOM
0,01 cm® KOHUeHTpauumu 0,50 Mr/am® u 3anyckaroT komaHay «MYCK».

Moka kOMMNMEeKC NPOBOAUT W3MEpPEeHWsl, 3anonHAT Tabnuuy B rpade
«KOJIMYECTBO».

Macca HaBecku 0.00[r]
O6bLem npobkl 10,0[cm’]
O6bem MUHepanuaarTa 1,00[cm’]
O6beM anuKBOTbI 1,00 [cm’]
AOBABKA
OnemeHT O6bem aoGasku AC [cm®] KoHueHTpaums AC [ Mr/am’ ]
Hg 0,01 0,5

Mocne 06paboTkn BoNbTaMNEPHbIX KpuBbIX AobaBku («YCPEOHEHUE»)
cmoTpAT « COAEP>KAHUE».

Ecnu pacxoxaeHue mMexay nonyvyeHHbIMM U BBEAEHHbIMU KOHLEHTpa-
IV snemeHTa cocrasnseT <20%, T.e. HaxoauTca B npegenax ot 0,0004 po
0,0006 mr/am°, To rpadyMTOBLIN 3NEKTPOA CYMTAIOT NPUroaHbLIM K pabote. [MNo-
crne 3TOro NPUCTYNaloT K M3MepeHuio Npob B TaKoW e nocneaoBaTenbHOCTY.
3nekTpoabl roToBbI K paboTe.

Tabnuua 4 - Pekomenayemble 06aBku aTTECTOBAHHBLIX CMECEN NpU pe-
rucTpauum BonbTaMneporpaMmm nNpu aHanuse npo6 msica U MSCONPOAYKTOB Ha
coaepxxaHvue pmymu

[nanasoH onpegensiemMblX KOHLEHTpa- 0.01—0.03 0,03 - 0,10 -
UWA PTYTU, MI/KT ’ ’ 0,10 0,25
Bpemsa anekTpoHakonneHus, MuH 15-10 10-5 10-5
KoHueHTpauns AC ans 06asok, Mr/am® 0.1 0,1-05]05-10
Pekomenayemblii o6bem pobasku AC, 0,03 - 0,02 -
o’ 001-003| "4 0,03
HaBecka, r 0,1 0,1 0.1
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9.3 U3smepeHus Npu aHanuse npPob6bl Ha codepXxaHue pmymu

OnHOBPEMEHHO MPOBOAAT aHanu3 ABYX napannenbHbiX U OAHOW XOno-
CTOW NPOOGbI.

Mpo6bl, NOArOTOBNEHHbIE ANA U3MepeHus no 8.5.1 HacToAwen meToau-
KW NOMELLIAIOT B 3MEKTPOXUMUYECKYIO SYENKY, ONYCKaIOT AMEKTPOoAbI.

3anyckator komanay «[MPOBA» u3s kononkn «JENCTBUA». 3anyckaior
koMmaHay «MYCK». lMocne kaxaoro uukna uU3MepeHuit Ha 9KpaH BbIBOAATCA
oyepeaHble BONbTaMneporpaMmbl XapakTepHoro Tuna. B pesynbrare BbInos-
HEHUS CEpUM U3MEPEHUI HA SKpaHe JOIMKHO ObiTk No 3 - 5 BonkTamneporpamm
B Ka>OOM M3 OKOH BbIBOAA, COOTBETCTBYIOLWMM a4veirkam 1, 2, 3. He Bocnpous-
BOAUMbIE BOSIbTaMnNeporpamMmbl UCKMIOYaIoT.

Mocne namepenusi no npobe curHana pTyTu BbIXOAAT U3 MEHIO AENCTBUIA
no npo6e n Bxogat B MeHio "OOBABKA". 3anonHstoT Tabnuuy "KONMNMYECTBO"
B MeHIo gencreuin no JOBABKE. Hanpumep:

Macca HaBecku 0,50[r]

O61beM nNpobbl -

O6bem MUHepanuaara 2,00[cm’]

O6bem anukeoThI 0,50 [om’ ]

OOBABKA
AnemeHT Ob6bem gobasku KoHueHTpauua
AC [cm’] AC [ mr/om ]
Hg 0,01 05

BHOCAT C NOMOLLbIO NURETKM unu go3atopom aobaeky AC ptytu 0,01 om®

KOHUeHTpauumn 0,50 mr/am® B KaXKaylo siYerKy M 3anyckaloT KOMaHay, Haxas
"MYCK" B meHio gencraum no «JOBABKE».

Ecnu Kk aTOMy MOMEHTY KOMMNIEKC NPOBEN M3MEpPEHUe U pa3meTka Kpu-
BbIX MpOBeAEHa, Ccpasy CMOTpAT pe3ynbTarbl aHanusa B Tabnuue
COJEP>XAHUE.

Mocne 3aBepLueHUst BCEX U3MEPEHUIN, UCKITIOYEHMS BbINABLUMX KPUBBIX U
yCpeaHeHus pe3ynbTaToB - aHanu3 npobbl Ha coaepXkaHue PTYTU 3aBepLUEH.
OkoHuvaTenbHbii  pesynbTat cmoTpat B «COOEPXAHUME» u 3aHocar B
«APXWMB» (cMm. «PykoBoacTBO nonb3oBatensy komaHaa APXUB).
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Anaauzatop CTA 10:23.28

Mol |_|_| @R
Macwras PasmeTKa

[Puuna

m npoToKON APXHB TPACCA (PE3YMbTATHKOMNHYECTBO|COAEPRAHHE| BLIXOA

PucyHok 3. Bonbmammnepozpamma pmymu e pacmeope ¢hOHO8020 3JIEKMPO-
numa (1), e npobe (2) u e npobe ¢ dobaskoli AC pmymu (3)

10 BbIYNCJIEHWUE PE3YIIbTATOB

Mpu ucnonb3oBaHuM BOMbTaMNEPOMETPUYECKOro aHanusatopa CTA B
KOMMMEKTE C KOMMbIOTEPOM perncrpauuio U o6paboTky pe3ynbTaTtoB u3Mepe-
HWUIA aHaNUTUYECKUX CUTHAmMOB M PacyeT MacCOBbIX KOHLEHTPAaLMIi KOMMOHEHTa
B npobe (Mr/kr) BbINONHAET cuctema cbopa n 06paboTku AaHHbIX aHanu3aTopa.

10.1 Pacyem maccoeoll KOHUeHmpauyuu KOMIMNoOHeHma e npobe

10.1.1 Ona onpeaeneHns PTyTu KOMMSEKC pacCYUTbIBAET cpedHee 3Ha-
yeHue B nNpobe u B npobe ¢ aobaskoi (cM. PykoBoacTeo nonb3oeatens «Ko-
maHga NMPOBA» n «Komanga JOBABKAY).

Mporpamma BeaeT pacyeT KOHUEHTpauunW no CPeaHUMM 3HAYEHUSM pe-
3ynbTaTtoB 00pabOoTKM MOMYYEHHbIX HA HACTOALLMIA MOMEHT KpuBbiX. [ocne yc-
peaHeHns pacyeT NPOU3BOAUTCA TOMbKO MO CPEAHUM KPUBLIM (POHA, Npobbl u
nobaBKu.
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MaccoBas KOHLEHTpauusi pTyTu B npobe BbIYMCASIETCA Mo hopMyrie:

_ I npobot ' Cﬁ06a51<u ’ Vbo6a37<u ’ Munepanusama
6 npobe » [mr/kr], M
( npoba ¢ dobaekoii npo6a) 7 amixeoma Haeecka
rae ]ﬂp06u - BbICOTA MUKa PTYTU HA KPUBOM NpoObl [A];
C, psueen - KOHLEHTPALIMA AC PTYTH, U3 KOTOPOI AenaeTca fobaska [MF/LI,MS];
V, oo -06b&M fo6aBkn AC pTyTh [cM’];
v - 06bE&M MuUHepanu3ara [em’);
MuHe panusama
Ly oo ooiomen ~ BPICOT@ MMKA PTYTU Ha BA-kpuon npobbl ¢ gobaskon AC
np: bl C 0OobasKou
prymm [A]; s

V. suceoms - OO DEM ANMKBOTHI [CM7];

M - HaBecka npobbl [r].

Hagecku

Takum obpasom, MonydeH pes3ynbTaT aHanu3a Kawaow M3 AByX napan-
NEnNbHbIX U 0AHOW XONocToi Npobbl. Ecnu cogepxxaHue B xonocToi npobe co-
M3MEPUMO C coaepxaHuem B paboyeii npobe, TO NPOBOAUTL €€ BblUMTAHME.

10.2 [poeepka npuemsieMocmu pe3ysibMmamoe usmMepeHull

10.2.1 TpoBepAldT NPUEMNEMOCTb MNOSIYYEHHbLIX pPe3ynbTaTtoB napan-
NenbHbIX onpeaeneHuii. PacxoxaeHne Mexay MonydeHHbIMU pesynbTaTtamu
[ABYX napannernbHbIX aHanM3upyembix Npod He JOIDKHO MpeBbILWATL Npeaena
NnoBTOPSAEMOCTH r. 3Ha4YeHue npegena noBTOPAEMOCTU AN ABYX pe3ynbTaTtoB
napannernbHbIX onpeaeneHnit npuseaeHo B Tabnuue 5.

Tabnuua 5 - nana3oH nsamepeHuit, 3Ha4eHus npeaenos NOBTOPSEMOCTH
npu goseputensHon sepostHoctu P=0,95

Mpeaen nosTo- Mpepen nosTo-
Onpeae paemocTu (ans psiemocTu (ana
mgMbm [nanasoH KOHLIEHTpa- | ABYX pe3ynbtaTtoB | YETbIPEX pe3yrib-
sneMeHT Lun, Mr/kr napannenbHbIX TaToB naparn-
onpeaeneHuin), NernbHbIX onpe-
r penewuin), ¥
Pmyms | Ot 0,01 no 0,20 Bkntou. 017- X 022.X
X - cpepHee apudmMeTUYECKOe 3HAYeHMe pe3ynbTaToB napannenbHbIX on-
peaeneHnmin MaccoBOW KOHLEHTpaLMKN anemMeHTa
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PesynbTaThl CYMTAIOT NPUEMNEMBIMU NPK BLINONHEHUN YCTIOBHUS
| X1 =Xz <. @
AGCOMNIOTHOE 3HaYeHWe npejena MoBTOPSEMOCTM PACCUUTLIBAETCS ANS
CPeAHeapuMETUIECKOTO 3HaUYEHNsI Pe3yNbTaToB ABYX NapanmenbHbIX Onpe-

AeneHuin, NOny4YeHHbIX NMOCne BblYUTaHUS pesynbTata Xonocroi npobbl (Npu
Heo6xo0aAnMOCTH)

XX+ X,
2

Mpu BBINONHEHUU yCroBus (3) 3HaYeHne X npuHUMaeTcs 3a pesynbrar
U3MepeHNs MaccoBOW KOHLIEHTpaLWUK ONpeaenseMoro sneMeHTa B npobe.

(©)

10.2.2 lNpwu npesbiWweHnu npeaena NoBTOPSIEMOCTU (1) HEOBX0AUMO A0-
NOMHWUTENbHO MOMy4nTL €lle ABa pesynbTata napannernbHbIX OnpeaeneHu.
Ecnm npu atom pasmax (Xmax — Xmin) PE3YNbTATOB YETbIPEX NapannenbHbIX

onpejieneruii paBeH UM MeHbLUEe NPeena noBTOpPsSieMOCTH # ¥, To B kavecT-
BE OKOHYaTerbHOro pesynbTara NPUHUMAIOT cpefHee apudMETMYECKOE 3Ha-
UeHWe pPesynbTaToB YETbIPEX NapanmnenbHbIX onpeaeneHuin. 3HadeHus npeae-

na nostopsiemoctu (¥ *) Ans YeTbipex pe3ynbTaToB napasnsenbHbIX onpeae-
neHun npueseaeHsl B Tabnuue 5.

Ecnu pasmax (Xmax = Xmin) 60nbLie 7 *, BbISICHSIOT NPUYMHBI NOABNEHUSA
HenpueMneMbIX pe3ynbTaTtoB napannenbHbix onpeaeneHuii. Mpu aTom NpoBo-
AAT onepaTuBHbIA KOHTPONb NoBTOPsiEeMOCTM no MW 2335-2003 unu pasaeny
A.2 NpUnNoXXeHns A HaCTOSILLIEro AOKYMEHTA Ha METO/IUKY.

10.3 Yucnosoe 3HaYeHUe pedynbTaTa U3MepeHust OMKHO OKAHYMBATLCS
LMot TOro e paspaaa, Yto U 3Ha4YeHue npezena NnoBTOPSseMOCTH pesynbTa-
TOB napannenbHbIX onpeaeneHud, U coaepxatb He Oonee ABYX 3HaYaLMX
uudp

11 O®OPMJIEHUE PE3Y/TbTATOB USMEPEHNA

11.1 PesynbTathl U3MEPEHUN XPaAHAT B MaMATU KoMmnbiotepa (npu uc-
nonb30BaHUU KOMMbLIOTEPU3UPOBAHHOTO BOSIbTAMMNEPOMETPUYECKOrO aHanu3sa-
TOpa) unu ohopPMIISAIOT 3anuMChbio B XypHane. Mpu 3TOM NpUBOAAT cBeAeHusA 00
aHanuaupyemon npobe, ycnoBusx M3MEpeHWn, AaTte nonyyeHus pesynbraTa
M3MEpPEHUA. 3anucb B XXypHane yAoCTOBEpsieT Nnuuo, NpoBOAMBLUEE M3Mepe-
HUS.

11.2 PesynbTar usMepeHus (aHanusa) B JOKyMEHTaX, BblAaBaeMmbiX na-
Oopartopuein, nNpeacTaBnsioT B CNeayowmx Buaax:

X +A ke, P=0,95
wm X+ A, wr/kr, P=0,95, npu ycnosun Ap< A,
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roe: X - pesynbTaT M3MEpPEHUS, NOMyYeHHbI B COOTBETCTBUM C HACTOALLIAM
[IOKyMEHTOM Ha METOAMKY BbINOJIHEHUS U3MEPEHWI;

+ A; — 3HAYEHUS XapaKTEPUCTUKM MOrPELUHOCTM Pe3ynbTaToB U3MeEpe-
HWI, YCTAHOBIEHHLIE NPK peanu3aumm MeToanku nadopartopuu;

+ A — 3HAYEHUsA XapaKTEPUCTUKM MOTrPELUIHOCTY HACTOALLEH METOAMKU
BbINONHEHUS U3MEPEHWIA, KOTOPLIE PACCUUTLIBAIOTCA MO hopmMyne

A=001-5- X, )

rae 6 - OTHOCUTESNIbHOE 3HAYEeHWEe nokKasaTens TOMHOCTU (XapaKTepUCTUKM Mno-
rPELIHOCTH) METOAMKM, NpuBEAEHHOE B Tabnuue 1.

TMpumeyaHue: XapakTepucTuKy MOrpeLlHOCTU pe3ynbTaToB U3MEpPEHUi
npu peanusauun METOAMKM B naboparopum AOMNYCKAETCA yCTaHaBnuBaTb NO
cdopmyne

A;=0,84-A 5)
C NocneaylLwyuM YyTOYHEHMEM N0 MEPE HaKOMMEeHus uHgopmMauummn B npouecce
KOHTpONsi cTabunbHOCTU pe3ynbTaToB U3MEpPeHuit no pasgenam 12.3 un 12.4
HacTOALLEro AOKYMEHTa.

12 KOHTPOJIb KAYECTBA PE3Y/IbTATOB U3MEPEHUU MPU
PEAJIN3ALINN METOOWNKU B JIABGOPATOPUN

12.1 Konmponb Kkayecmea pe3ynbmamos usmepeHull Nnpu peanusa-
UMM MeToauku B naboparopuu npeaycMaTpuBaeT:

- OnepaTuBHbIA KOHTPONb Npoueaypbl aHanu3a (Ha OCHOBE OLIEHKM MNO-
rPELIHOCTM pe3ynbTaToOB aHanu3a npu peanusauun OTAENbHO B3ATOW KOH-
TPONbHOW NpoLeaypsbl);

- KOHTPOSb CTabWNbHOCTU Pe3ynbTaTOB aHanu3a (Ha OCHOBE KOHTpOns
CTabunbHOCTM CpefHEeKBaApaTUYecKoro  OTKIOHEHUst BHyTpunabopaTopHou
NPeunU3MOHHOCTU, MOTPeLUHOCTH, CPEeAHEKBAAPATUYECKOTO OTKIIOHEHMS MOBTO-
PAEMOCTH).

12.2 OnepamueHbili KOHMPOJIb Npouedypbi aHanu3a (8biNoIHeHUs
usmepeHuli) nposodam:

- NpW BHEAPEHUW METOAMKM BbINOMHEHUS U3MEPEHUI B NabopaTopuu;

- Npu NOSABNEHNN PaKTOPOB, KOTOPbIE MOMYT NMOBMUATL Ha CTABMNBbHOCTb
npouecca aHanusa (Hanpumep, Npu CMEeHe NapTun peakTUBOB, NOCIE PeMOHTA
npubopa, Npu A4NUTENbHOM NPOMEXYTKE BPEMEHU MEXIYy aHanm3amu u T.4.).

OnepaTuBHbIA KOHTPONb MPOLIEAYypPbl aHanuM3a nNpoBOAUT CaM MCNOSHU-
Tenb C LEnbio NPOBEPKM €ro roTOBHOCTM K MPOBEAEHUIO aHanu3a paboumx
npoo.

OnepaTuBHbIA KOHTPOSb npoueaypbl aHanusa nposoaatr no MW 2335-
2003 [10] unn No NPUNOXKEHUIO A HACTOSALLETO AOKYMEHTa Ha METOAMKY.
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12.3 OOHoOU u3 ¢hopm KOHmMpons cmabunbHocmMu pe3y/ibmamos
aHanusa siBNAETCA KOHTPOmNb CTabunbHOCTU Pe3ynbTaToB aHanu3a B npege-
nax nabopaTopum ¢ UCMONb30BAHWEM KOHTPOMbHLIX KApT, peanu3yemsii

- MyTEM KOHTPONA M NoAAEMKAHMA HA TPeOyeMOM YypPOBHE MOrpeLuHOCTM
pes3ynbTaToB U3MEPEHUN;

- MNyTEM KOHTpONSA W nojaepxaHus Ha TpebyemMoM ypoBHE BHYTpunabo-
paToOpHOW NPELM3NOHHOCTH;

- NyTeM KOHTPOMA U noaaepxaHusa Ha TpebyeMOoM ypoBHE MOBTOPSIEMO-
CTU pe3ynbTaTtoB napannenbHbiX ONpeaeneHuii.

12.4 lpouyedypbl U NepuodUYHOCMb KOHMPOJIA MOYHOCcMU (KOH-
Tpona ctabunbHOCTM) NOny4yaemblX pe3ynbTaToB M3MEPEHUI B npegenax na-
6opaTopun NpoBOAST C y4eToMm Tpebosanuin pasgena 6 NOCT P NCO 5725-6
unun no M 2335-2003.

OTBETCTBEHHOCTb 3a OpPraHU3aUuio NPOBEAEHMS KOHTPONsS CTabunbHO-
CTU pe3ynbTaToOB aHanu3a BO3fnaralpT Ha nuLo, OTBETCTBEHHOE 3a CUCTEMY Ka-
YyecTBa B naboparopum.

12.5 MepuoduyHOCMb KOHMPOJIA UCNOMHUTENEM Npoueaypbl BbIMOS-
HEHUA U3MEPEHUI, a TaKKe peanusyemMble Npoueaypbl KOHTPONSI CTabUNbHOCTK
pe3ynbTaToB BbINOMHAEMbIX W3MEPEHUI PErnameHTUpyioT B PykoBOACTBE no
kayecTBy nabopatopumu.

13 [TIPOBEPKA ITPUEMI/IEMOCTHU PE3YJIbTATOB U3MEPEHWUHA
4114 BYX JIABOPATOPUN

13.1 Mpoeepky npuemsieMocmu pe3ynbmMamoe usmepeHull, nony-
YEHHBbIX B YCINOBUSX BOCMPOM3BOAMMOCTM (B ABYX nabopatopusix, m=2), npo-
BOAAT C y4yeToMm TpeboBaHunm 5.3.2.1 TOCT P CO 5725-6 N0 OTHOLLUEHUIO K
npeaeny BOCNPOU3BOAMMOCTHU, NPUBEAEHHOMY B Tabnuue 5, unu K KpUuTU4eCKom
pa3HOCTN AN ABYX cpeAHeapudMETUYECKMX pPe3ynbTaToB U3MEPEHUIN B COOT-
BetcTBuM € 5.3.2.2 TOCT P UCO 5725-6.

PacxoxaeHue mexay pesynbtataMu U3MEPEHWUW, MOMYYEHHbIX B ABYX
nabopatopusix, He 4OIKHO NMPEBbILIATL Npeaena BOCNPOU3BOAUMOCTMU.

Mpy BbINOMHEHUM 3TOTO YCNOBWA NpuemMnemMbl 0ba pesynbrarta usmepe-
HUIA, U B Ka4yeCTBE OKOHYaTENbHOr0 MOXeT OblTb WUCNONL30BaHO MX obLlee
cpefHee 3HauveHue. 3HadeHus npeaena BOCMPOUM3BOAMMOCTU MPUBEAEHLI B
Tabnuue 7.

Mpu npeBbilWEeHUM Npegena BOCNPOU3BOAUMOCTU MOTYT ObITb MCNOMb30-
BaHbl METOAbl OLIEHKM MPUEMMEMOCTN pe3ynbTaToB U3MEPEHUIN COrnacHo pas-
aena5 FOCT P UCO 5725 6.
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Tabnuua 6 - uanasoH U3MepeHui, 3Ha4YeHusa npegena BOCNpou3BOAM-
MOCTU NpuW JOBEPUTENBLHON BEPOATHOCTM P=0,95

Onpege- . Mpeaen BOCNPON3BOAUMOCTU

nseMblit Anana3soH KOHUEHTpaLWiA, (ana aByx pe3ynbLTaToB U3me-
MI/KP @

ANEeMEHT peHun), R

Pmymb Ot 0,01 go 0,20 BkntoM. 039 . ?

X - cpeaHee apudMeTUYECKOe 3HaYeHMe Pe3ynbTaToB aHanuaa, nonyyex-
HbIX B ABYX naboparopusix

13.2 PaspelueHne NpoTUBOPEUUi i Mexay pesynbTatamu AByx nabopa-
TOpUIn NpoBOAAT B cooTBeTcTBUM € 5.3.3 TOCT P UCO 5725-6.

28



TMPUTIOXXEHUE A
Anzopummsl onepamueHo20 KOHMPOons npouedypb! aHanusa

A.1 Obuiue nonoxeHus

A.1.1 OnepaTuBHbIA KOHTPOSb MPOLEeaypbl aHanu3a OCYLECTBIAET He-
NOCPEACTBEHHO MCMOJIHUTESb HA OCHOBE MHOPMaLMK, NMOy4aemMon npu pea-
nm3aumMm OTAEnbHO B3ATOW KOHTPOMBHOM Mpoueaypbl € MCMNONb30BaHUEM
CpeacTB KOHTpONS.

A.1.2 Ponb cpeACTB KOHTPOIS BbINOSHAOT:

- 06pasubl Ana koHTponsa (AC no M 2334-2002 [9));

- paboune npobbl ¢ M3BECTHOI A06ABKOW ONpeaensemMoro afeMeHTa;

- paboune npobbl CTabUNLHOrO COCTaBA.

A.1.3 Cxema onepaTUBHOrO KOHTPONA npoueaypbl aHanusa npeaycmar-
puBaeT:

- peanusaumio KOHTPOSbLHON NPoLeaypbl;

- pacyeT pesynbTaTta KOHTPONbHOW NPOLEAYPbI;

- pacyeT HOpMaTMBa KOHTPONS;

- CpaBHEHMe pesynbTaTa KOHTPOSbHOM npoueaypbl C HOPMAaTUBOM KOH-
TpOns;

- NPUHATWE peLLeHns No pe3ynbTaTtaM KOHTPOnA.

A.2 Ane2opumm onepamueHO20 KOHMPOJA noemopsemMocmu pe-
3ynbmamoe KOHMPOJIbHbIX U3MepeHULll
A.2.1 MonyyaloT ABa pe3ynbraTta napannesbHbiX onpeaeneHuin nodoro
cpeactea KoHTponsa (no A.1.2).
A.2.2 PeanusyloT cxemy KOHTponsa nostopsieMoctu (no A.1.3), nonyyas
ABa pesynbTata napannenbHblx onpeaeneHnin. Pe3ynbTat KOHTPOMbHOW Npo-
ueaypbl paBeH
re =| X=X, (A1)
HopmaTuB KOHTPOMA NOBTOPSEMOCTU PaBEH Npeaeny noBTopsemMocTu /-
npu N=2, 3Ha4eHne KOTOPOro NPUBEAEHO B Tabnuue 4.
MpoeepstoT ycnosune
re <r. A2)
A.2.3 Ecnn ycnosue (A.2) BbINOMHAETCA, TO PacCYMTLIBAIOT pesynbTar
KOHTPONbHOW MPOLEAYpPbl aHanm3a Kak cpeaHee apudMeTn4eckoe u3 pesyrnb-
TaToB ABYX NapannesnbHblX OnpeaeneHui.
Ecnu 7, > I, TO AenaloT NOBTOPHYIO KOHTPOMbHYIO Npoueaypy, nony4as

3aHOBO ABa pe3ynbTaTa napannernbHbIX onpeaeneHuil.
Mpu NOBTOPHOM MPEBLILEHUM Npeaena MOBTOPSIEMOCTU MpoLeaypy
aHanusa npekpaLlaloT U BbIAICHAIOT NPUYMHbLI, NPMBOASLLME K HEYAOBNETBOPU-
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TENbHbIM pe3ynbTartam.

A.3 Anezopumm onepamueHO20 KOHMPOJIA npouedypbl aHanusa 6
ycnoeusx eHympusiabopamopHol npeyusuoHHoOCcCMu

A.3.1 OG6Gpasuamu Ansi BbINONHEHMA [OAHHOW MpoUEeaypbl SBRSAKTCS
cpeactea koHTponsa no A.1.2. O6bem oToOpaHHON Npobbl ANA KOHTPONsA AOn-
)XEH COOTBETCTBOBATb YABOEHHOMY 00bemy (Macchl), He0bxoaAMMOMY AN Npo-
BeAeHus namepeHnin. OTobpaHHbit 06beM (Macca) AensT Ha ABE 4YacTu U aHa-
NU3NPYIOT B COOTBETCTBUM C TPEOOBAHMSIMU HACTOSLLErO CTaHaapTa B YCroBU-
AX BHYTPUNabopaTOpHON MPELM3UOHHOCTU UMK PasnUYHbLIMKU OnepaTtopamu,
UNu B pasnnMyHoe Bpems, Ufmn C UCNOMb30BaHWEM Pa3nUYHbIX CPEACTB u3Mepe-
HWIA U T.4., NpU COBNIOAEHNN YCNOBUI U CPOKOB XpaHeHusi npoo.

Mony4aroT COOTBETCTBEHHO X, 1 X, .

A.3.2 PaccunTbiBalOT pe3ynbTaT KOHTPOSbHON NPOLEAypbl
Ry = X=X, (A.3)
PaccunTblBalOT MU yCcTaHABNMBAOT HOPMAaTMB KOHTPOMS BHyTpunabto-
pPaTOPHOW NPELU3NOHHOCTHU
R, =0,84-R, (A.4)
rae R — 3HaveHue npegena BOCNPOW3BOAMMOCTU, NpUBeAEHHOE B Tabnuue 6,

X - cpeaHee apudmeTnyeckoe 3HaYeHue pe3ynbTaTtoB, MOMYYEHHbIX B
YCNOBUAX BHYTPUNatbopaTopHOi (MPOMEXYTOYHOMN) NPELM3UNOHHOCTH.

A.3.3 PesynbTatbl, NONy4YeHHbIE B YCNOBUAX BHYTpUnabopaTtopHOn npe-
LIU3UOHHOCTH (7172 ), CYUTALOT YAOBNETBOPUTENbHLIMU NMPU YCIOBUU

Ry <R;. (A.5)

A.3.4 TMpu BeinonHenun ycnosus (A.5) obwee cpegHee apudmeTnye-

ckoe X npeacTaBrsAloT B Ka4ecTBe pesynbTarta KOHTPONbHOW Npoueaypsbl.

Mpun HeBbINONMHEHUM ycnoBus (A.5) U3MepPeHnsi NOBTOPSIIOT.

Mpy NOBTOPHOM HEBLINONHEHUS YCNoOBUA (A.5) BbIACHAIOT MNPUYMHBI,
NPUBOASLLME K HEYA0BNETBOPUTESIbHLIM Pe3ynbTaTaM, U YCTPAHSAOT UX.

A.4 Aneopumm KoHMponsa npouedypbl 6bINOIHEeHUS U3MepeHul ¢
ucnonb308aHuemM memoda 0ob6aeok

A.4.1 KoHTponb wucnonHutenem npoueaypbl BbIMNOSTHEHUA W3MEPEHUI
NPOBOAAT MyTEM CPaBHEHUS pesynbTaTa OTAENbHO B3SATOW KOHTPOMbHOW Mpo-
Leaypbl Kk ¢ HopmaTuBom KoHTpona Ka.
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A.4.2 PesynbTaT KOHTPONbLHOW npoueaypbl Kk paccuutbiBalor no hopmy-
ne:

K, =‘7 —?—C’, rae (A8)

-/

X . pesynbTaT KOHTPOSNIbHOTO M3MEPEHUsI MacCOBOM KOHLEHTpauuu
anemMeHTa B npobe ¢ M3BeCTHON A00aBKOW — cpegHee apudmeTuyeckoe AByX
pe3ynbTaToB NapannenbHbiX OnpeAeneHnit, pacxXoXaeHue Mexay KOTOPbIMU He
npeBbILLAET npeaena noBTopseMocTu r. 3HadeHune r npuseaeHo B Tabnuue 6.

X . pe3ynbTaT KOHTPOMbHOIO M3MEPEHUs MacCOBOW KOHLEHTpauuu
anemeHTa B nNpobe 6e3 nobasku - cpeaHee apudmeTmyeckoe ABYX pe3ynbTa-
TOB napannenbHbIX onpeaeneHnid, pacxoxaeHme Mexay KOTOpbIMU He NpeBbl-
LaeT npeaena noBTOPSEMOCTH 1

C - BenuunHa nobaBsku.

MpumeyaHue. BennunHa go6aeku gomkHa coctaenstb oT 50 o 150 %
OT MacCOBOI KOHLIEHTpaLMK aneMeHTa B npobe 6e3 goGaBku.

A.4.3 HopmaTtus onepatuBHOro kKoHTpons Ka paccuuteiBalor no opmy-
ne

2 2
K . =\/ A + A=
X “ roe A7)

A _, —
aX ¥ _ 3HayeHUs XapakTEPUCTMKN NOFPELUHOCTU PE3YNLTATOB U3-
MEpEHWUI, YCTaHOBMEHHbIE B nabopaTtopuu npu peanu3auum MeToauku, COOT-
BETCTBYIOLLME MACCOBOW KOHLEHTpauuu anemeHta B npobe 6e3 gobaBku u B
npobe ¢ 106aBKO COOTBETCTBEHHO.

Mpu ycTaHOBNEHWM Apn MOXHO WCNOMNbL30BaTb NPUMEYAHME B pasgene
11.2 HacTOALWEro AOKYMEHTA.

A.4.4 KauecCTBO KOHTPOSILHOW NpoLeaypbl NPU3HAKOT YAOBNETBOPUTESNb-
HbIM NPU BbINOMHEHUU YCIOBUSA:
Kk<Kn . (A.8)
Mpu HeBbINONHEHUM ycnoBus (A.8) 9KCNepUMEHT NOBTOPSIIOT.
Mpu NOBTOPHOM HEBLINOMHEHUM YycnoBus (A.8) BLISCHAKT NPUYUHBI,
npuBOAALLME K HEYAOBNETBOPUTENbLHBLIM pe3ynbTaTam.
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A.5 Anzopumm onepamueHO20 KOHMPOsS npouyedypbl 6bINOHEe-
Hus1 usmepeHull ¢ ucrnonb3oeaHuemM 06pa3yoe O KOHMPOossa

A.5.1 ObpasuaMu Ans KOHTPOMsA sIBNSIOTCA pabouyme npobbl aHanuau-
pyembiXx OGBEKTOB C OTCYTCTBUEM AAHHOFO SNEMEHTa UMM Manomn KOHLEHTpa-
LMen anemMeHTa, B KOTOpble BBeAEHA TOYHAsA KOHLIEHTpaLuUs CKOMOrO 3neMeH-
Ta (aTTecToBaHHas xapakrepuctuka — C). SnemeHT KoHueHTpauun C BBOASAT B
npoOy A0 cTaaum npo6onoaroToBKU.

A.5.2 ANroputm npoBeAEHUs1 KOHTPONSA TOYHOCTM C NPUMEHEeHueM 00-
pasuUoB ANs KOHTPONSA COCTOMT B CPaBHEHUW pe3yrnbTaTta KOHTPOSbHOW npoLe-
aypbl K, paBHOrO pasHOCTM MeXAy pe3ynbTaTOM KOHTPOSBHOIMO M3MeEpEeHus
aTTeCTOBAHHOWM XapakTepucTuku B obpasue Ana KoHTpons — X u ero arrecro-
BaHHbIM 3Ha4YeHnem — C, C HOpMaTMBOM OMEPATUBHOIO KOHTPOMSA TOYHOCTU — K.

PesynbTar KOHTPOMbLHOW NPOLEAYPbI PABEH

K, = ’Y—C| . (A.9)
HopmaTHB KOHTPOMS TOUHOCTH K paccunThbIBatoT no dhopmyne:
K=An=084-A. (A.10)

A.5.3 TOYHOCTb KOHTPOSILHOIO U3MEPEHUA NPU3HAIOT YAOBIETBOPUTENb-
HOW, ecnu:

Kk <K. (A11)
Mpu HeBbINONHEeHUW ycnoBus (A.11) akCnepMMEHT NOBTOPSIIOT.

Mpu NOBTOPHOM HEBbLINOMHEHMU YCrOBUSA (A.11) BbISACHAIOT MPUYUHBI,
NpUBOASILLME K HEYAOBIETBOPUTENbHBIM pe3ynbTaram.
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MPUNOXEHWE b

BbIMNOJIHEHVE U3MEPEHUA C UCMNOJIb3OBAHVEM
BO/IbTAMNEPOMETPNYECKOIO AHAJTIMSATOPA CTA
(c nporpammHbIiM obecneveHnem Windows)

AHanuzatop CTA fosmkeH ObiTb MpeABapuTenbHO MOATOTOBMEH K
pa6oTe B COOTBETCTBMW C «PyKOBOACTBOM MONb30BATENsA» Ha [aHHbINA
BO/IbTAMMNEPOMETPUYECKUI KOMMIEKC.

CocTaB 2/1eKTPOXMMUYECKON AYeiKkn:
- ANEeKTPOAbl: WHAWKATOPHbLIV 3NEKTPog - rpacuToBbIi;
9/1eKTPOA, CPaBHEHUsI - X/iopcepebpsiHbliA, 3ano/HEHHbIN
pacTsopom xnopuga Kanus KOHLeHTpauuu
1 monb/gm3c conpoTuBneHmemM He 6onee 3,0 KOM.

B. MoaroToBKka rpadpTOBOro 371eKkTpoaa, NpoBepka CTakaH-
4YMKOB, (DOHOBOIO pacTBOpa U 3/1IEKTPOLOB Ha YACTOTY
3arpyxalT aiin co3gaHHon 3apaHee meToauku (Hanpumep, «Onpege-

NleHne pTyTU»), B [/1aBHOM MEHI0 BbIGUPAIOT MYHKT METOAVIKA /
OTKPbITb) wnu co3paloT HoBytO.

Co3pgaHne HOBOW MeToaukn(cM. «PyKoBOACTBO MO/b3oBaTeNs» pas-
nen.3.1 «CosgaHue HOBOW METOAUKM»), B rnaBHOM MeHI0 BblOGMpaT MYHKT

Dl MeToguka / HoBass meToguka. BBogsAT cneaytowme napameTpsl.

Tpacca
MeToauka
HanmeHoBaHue [OnpepgeneHune pTyTn 1
PasBepTka Pexum onemeHT | KoHTponb
Tpacca Mewuan-
Bpews, ¢ MoteHuyan, B YOO a3 Ka
MopgroToBka pacteopa 0O 0,000 - Y
O6paboTka pactBopa 0 0,000 - Y
Y O6paboTka anekTpoga 20 0,000 | 0,000 - Y
Y OuuncTka anekTpoaa 20 0,850 - Y
Y Hakonnexwne 60 0,000 - Y
Y YcnokoeHve 5 0,000
Y Pa3BepTka 90 mB/c 0,850
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Pa3BepTka

Tpacca | PasBepTka Pexum SnemeHT KoHTposb
Tun pa3BepTkn [ Ctynenuaras] [®Popma pa3BepTku]
[Anana3oH Toka 0,03 wmB
Lar pa3sepTku 4 mMB 1
3agepxka 1 90 %
Havano uh
OkoHuaTt 1
Avnmtyg,
HakonneHune 3 pa3
Pexum
Tpacca PassepTka Pexum OnemeHT KoHTponb
Y Hueitka 1 Yucno onbIiToB
v Sueiika 2 [ 5] dunbTp 50
Y HAueiika 3 Cxema ViHBEepcus no Toky
[ 2-x anekTpogHas ] MHBepcua no noteHymany
MepBasa npoussogHas
PasmeTtka dopma pasmeTku
[ PyyHasa ] [ABTOMmMaT ] [ fnunga ] CnnaliH
OneMeHT
Tpacca Pa3BepTka Pexum ONeMeHT KoHTponb
s MoTeHuunan,B 30Ha, MB
1 upg 0,600 50
KoHTpoNb
Tpacca PasBeptka  Pexum nemeHT KoHTponsb
ane- OTHOCUTENbHbIA Npesgen NoBTo- XapakrepucTtuka no-
MEHT psemocty, T, % rpewHoctn, a, %
1 Hp 17 28

COXpaHﬂPOT MeToAuKy. B KOMaHAe rnaBHONro MeHio «COXpaHVITb meTtoaun-

Ky» UM NaHenu ynpasnenus ® (Hanpumep «OnpegesneHne pTyTu B Mace»),
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M3mepeHne ®oHa B ctakaHumkm HanmsawT no 10,0 cm3 bugmuctuanm-
poBaHHOI BOAbl, f06aBAT No 0,1 cM3 KOHUEHTPUPOBAHHOI a30THOW KUCMOTbI
n no 0,04 cm3 pactBopa noHa 3on0ta (3+) koHueHTpauyum 100,0 mr/gm3. CTa-
KaHUMKM NOMELLAT B KaXAylo M3 TPeX 3NeKTPOXMMUYECKMNX AYeeK aHanM3aTo-

pa CTA, onyckaloT 3N1eKTpoAbl U 3anyckalT komaHgy «~ @®OH» (cMm. «Pyko-
BOACTBO Monb3oBatens» pasfen 4.2 «3anyck aHannsa (poHOBOro pactsopa).

CHumatoT no 3 - 5 BonbTtamneporpamm. [poBoAaT umx pasMeTtky (CMm.
«PyKoBOACTBO Mosnb3osartena», pasgen 4.3 «PasmeTka BOJibTaMMNepHbIX 3aBu-
cumocTe»), yaaneHue «sbinafjarowmnx» Kpusbix» (CM. «PyKOBOACTBO MO/b30-
Batena», pasgen 4.4 «O6paboTka BOMbTaMMNEPHbIX KPUBbLIX»,).

Mpu HanuunM Ha BOMIbTAMMEPHbIX KPUBLIX MWKOB PTYTW BbICOTON Gonee
0,2 MKA coflepXXMMoe CTakaHUYWKOB BblIMBAIOT, OTMbIBAKOT CTaKaHYMKU W 3/1ekK-
TpoAbl Tak, YTOObl B YMCTOM (POHE OTCYTCTBOBA/IN MUKW ONpefeniiemMoro ane-
MeHTa (Mnn 6bi1n MeHee 0,2 MKA).

ismepeHne npob6bl (cM. «PyKkoBOACTBO nonb3oBaTens» pasgen 4.6
«3anyck aHannsa npoobbi»)

B cTtakaHunku ¢ hOHOBbIM 3N1EKTPONUTOM BHOCAT MUMNETKOW MAM fo03aTo-
pom no 0,01 cm3 AC pTyTu koHueHTpauun 0,50 mr/gm3. MonyyeHHbIli pacTBop
ABNSIETCA KOHTPONbHOIN npoboii ¢ copgepxaHvem ptyt 0,0005 mr/am3 npu 06b-
eme npo6bl 10,0 cm3.

3anyckaloT komaHgy «”~  [lonyyeHue BONbTamneporpaMmm npoobbi».
CHumatoT no 3 - 5 BonbTamneporpamm. MpoBogAT nx pasmeTky (cMm. «PykoBo-
ACTBO nofb3oBaTensa», pasfgen 4.3 «Pa3meTka BOMbTaMMEpPHbIX 3aBUCKMMO-
cTeli»), yAdaneHune «BblNagamowmx» KpuBbix (cMm. pasgen 4.4 «O6paboTka
BOJIbTAMMNEPHbIX KPUBBIX»).

ismepeHne npobbl ¢ fo6aBkoli (cM. «PyKOBOACTBO MO/b30BaTENSA,
pasgen 4.7 «3anyck aHanusa [o6aBku»). [Nporpammoli npegycmoTpeHa BO3-
MOXHOCTb OL€HKMN KOHLEeHTpauuu no ogHon wnu aAsym gobaskam AC pTyTw.

BHOCAT B cTakaHuuky ¢ npo6oii po6aBkm AC ptytn ob6bemom 0,01 cm3

KOHUeHTpauun 0,50 mr/gm3. 3anyckarT KOMaH4y « MonyyeHne BonbTaM-
neporpamm npo6bl ¢ fo6aBkoli». CHMMAKT no 3 - 5 Bo/fbTamneporpamm.
MpoBoasT nx 06paboTKy.

B OkHe «Pe3ynbTaTbl W3MEpEHWs CUTHaNoB» "  oTo6paxarwTcs pe-
3y/NbTaTbl Pa3MeTKM /151 BCEX TUMOB BOJIbTaMNeporpamMmm.
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PacueT MaccoBOil KOHUEHTPAUUW pryru s wowtponsnon NpPOGE

3anonHawT Tabnuuy «Konuyectso» T Hanpumep:

Ona nepexoga B Tabnuuy «KoHUEHTpauWsa» B rMaBHOM OKHe Ha MaHesm

ynpaB/ieHUs HaXnmatoT KHOMKY- I1910|<H0 npocmoTpa pesynbTaTbl aHanusa.
(Cm. «PykoBofcTBO nonb3oBaTtens», pasgen 4.9 «BbluucneHne KOHUeEHTpa-
Ln»

Ecnu pacxoxpgeHve Mexgy nosiy4eHHbIMU 1 BBEAEHHbIMW KOHLEeHTpa-
unaMn He npesbliwaeT 30%, rpacmTOBbIA 3NEKTPOA CUATAIOT NPUrOAHBIM K pa-
60Te. MMocne aTOro MOXHO NpMCTynaTb K M3MepeHuio Npob B Takoi xe nocne-
[oBaTeNIbHOCTU. DNeKTpoAbl roToBbl K paboTe. B NpoTUBHOM cfyyae NoAroTos-
Ky ¥ MPOBEpPKY rpaduTOBbIX 3/1EKTPOAO0B CrefyeT NoBTOpUTL elle pas.

M3meHeHVs non aHanuse Npo6bl Ha cogepxaHme pTyTHu

O[fHOBpPEMEHHO peKOMeHAyeTCs NPOBOAUTb aHaNu3 ABYX NapassiesibHbIX
1 OfHOW pe3epBHOW MPo6bl B TPEX CTaKkaH4YMKax.

CTakaHuYMkM ¢ NpobGoii aHaM3uMpyemoro o6bekTa, MoAroTOB/IEHHbIE AN1S
n3MepeHusi no pasgeny «MoarotoBka nNpobbl» METOAMKMA KONIMYECTBEHHOTO XU-
MWYECKOTO aHanmsa, A[06aBNAIT B KaXAbll cTakaHuuk no 0,04 cm3 pacTBopa
noHa 3on0T1a (3+) KoHueHTpaumm 100,0 Mr/gm3, cTakaHUMKM NoMeLLarT B 31ek-
TPOXMMUYECKYIO SYElKy, OMyCKalT 3NEKTPOAbI.
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3anyckalT KoMaHay MonyyeHne BosbTaMneporpamm npoo6bi»
(cm. PykoBoacTBO nonb3osatens pasgen 4.6 «3anyck aHanm3a npobbi»). CHU-
matT no 3 - 5 BonbTamneporpamm, NpoBoOAAT UX pasmeTky (CM. «PyKoBOACTBO
nonb3oBartensi», pasgen 4.3 «Pa3veTka BOMbTaMNepHbIX 3aBUCUMOCTEN»),
ypaneHme «Bbinagalwmnx» Kpuebix» (CM. «PyKOBOACTBO MOfb30BaTens», pas-
aen 4.4 «O6paboTka BO/bTAMMNEPHbIX KPUBBIX»),

B cTakaHuvkn ¢ nMpo6oOV C NOMOLLBID NUNETKM WM [03aTtopa BHOCAT [0-
6askn AC pTyT B Takux obbemax, 4Tobbl BbICOTbI MUKOB Ha BOJibTamnepo-
rpammMe yBennm4yuancb nNpumMepHo B 2 pasa (Hanpumep, o6bemom 0,01 cm3 KOH-
yeHTpaumm 0,50 mr/gm3.).

3anyckalT KoMaHay « MonyyeHne BoMbTamMneporpaMmmM npo6bl ¢
fo06aBKoii». CHumaloT no 3 - 5 BonbTaMneporpamm. MpoBoasaT nx 06paboTky
TaKXe, Kak 1 npu MamMepeHun npoobb.

BbluncneHne maccoBblX KOHU'eHTan'I/II‘/JI onpegendaemMoro afieMeHTa.
A

B tabnuue «KonuuyectBo» L. [na KakAOW aKTUBHOW SYeliky ykasblBaloT:
Maccy HaBecku win ob6bem Mnpobbl, 06beM MUHepanusaTa, MoweAlwunii Ha pac-
TBOPEHWE O030/1EHHOI MNPO6bLI, U 06BEM ASIMKBOTHOW 4YacTu MOLrOTOB/IEHHONM K
aHannsy npoobl.

HaxumaloT KHOrMKy - IlglOKHO npocmMoTpa pe3ynbTatoB aHanu3a B
rNaBHOM OKHE Ha MaHenu ynpaseHus.

B Ta6nuue npeacTaBfieHbl 3HAYEHUS MACCOBbLIX KOHUEHTpauuil pryTu
AN Kaxpol U3 napannenbHbix Npo6. HaxumawT kHonky [[TpuemnemocTs], B
cnyyae, Korga pesyfnbTaTtbl M3MEpeHwii napasnsiefibHbix Npo6 npuemsembl, Bbi-
uncnsieTcs cpegHee apugMeTMyYeckoe 3HaueHue, KOTopoe MPUHUMAlOT 3a pe-
3ynbTaT aHanusa.

CoxpaHeHve foKymeHTa. [na coxpaHeHus [OKyMeHTa Ha naHenm

3a

ynpaBneHns HaxumaroT KHOI‘IKyE WM B FNaBHOM MEHIO BblGMpatoT nyHKT [o-

KymeHT/CoxpaHuTb B apxuBe. (CM. «PykoBOACTBO Nosib3oBaTensa», pasgen 5
«PaboTa ¢ JOKYMEHTOM»).

[nsa neyatn BOMbTAMMNEPHbLIX KPUBbLIX HA MNPUHTEPE HaXWMalOT KHOMKY

® WM B [NaBHOM MeH Bbl6upalT nyHkT JokymeHT / MNeuyaTb rpacukos
(Cm. «PykoBoACTBO nosnb3oBaTensa», pasgen 6 «lMevatb»),

[JaHHble pe3ynbTaTa aHanu3a MOryT 6bITb pacnevyataHbl B BuAe NpOTO-
Kona B hopmate Microsoft ® Word no cywiecTsytowemy wabnony otyeta (Cw.
«PyKOBOACTBO MOMb30Batens», pasfgen 7.2). Tak Xe BO3MOXHO co3gaHue
wabnoHa no Tpebyemomy Tuny opopmaenmns otyeta (Cm. «PykoBOACTBO MO/b-
3oBartens», pasgen 7.1).
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PUCYHOK 4. BonbTamneporpamMmMapTy TN B pacTBope JOHOB
anekTponuTa (1), npobsl (2) 1 B Npobe ¢ gobaBkoir AC pTyTN (3)



TPUTIOXXEHUE B

BbINOJIHEHUE U3MEPEHUUA C UCIOJIb3OBAHUEM
YHUBEPCAJIbHOIO I10JI5IPOIrPA®A

Mpu npoBegeHUUM U3MEpPEHMIt MacCOBON KOHLEHTpAaUWUW PTYTU Ha YHU-

eepcanbHOM nosispozpaghe BbINOMHAIOT CrieAyloLLmMe onepaLum:

B.1 lpoeepka pabomb! 351eKMPOXUMUYECKOU a4ellku

MpoBepKy crakaHumKoB, pacTBopa POHOBONO SNIEKTPONUTA U AMIEKTPOAOB Ha
YUCTOTY MPOBOAAT MyTEM PErucrpauun BonbTamneporpaMM B JAHHOW SMEKTPOXU-
MWYECKON SYEnKe C pacTBOPOM (DOHOBOTO ANEKTpONUTA.

OnTUManbHbIMM CYUATAIOTCH TaKUe Ka4ecTBa PeaKTMBOB M YUCTOTA NOCYAb,
KOrga MomnyvaloTCs aHanuMTUYEeCKUe CurHanbl 9MeMeHTa B pacTtBope (DOHOBOIO
3NeKTPONUTa, paBHblE UnM GM3kue K Hymio (MeHee 5 MM Mpu YyBCTBUTENBHOCTM
npubopa 4-10° A/Mm).

Ona copMmupoBaHMs MneHkn 3o0mn0ta Ha rpadhuToBoM anektpoae (in Situ) wn
NpPOBEAEHUS NPOBEPKN SMEKTPOXMMUYECKON SYENKU BbINOMHAIOT CrieaytoLme one-
pauuu:

B kBapuUeBbIi CTakaH4YMK BMECTUMOCTbIO 20 - 25 oM ¢ NOMOLLbIO NMUNETKU
BHocaT 10,0 oM’ GuauctunnupoBaHHoii Boabl, 0,10 oM’ KOHLIEHTPUPOBaHHOW a30T-
HOM KucnoTel, 0,04 cm™ pactBopa noHoB 3onoTa (3+) KoHueHTpauyum 100,0 Mr/am”.

CrakaHu1K C Nony4eHHbIM pacTBOPOM POHOBOO 3MEKTPONUTa NOMELLAIOT B
ANEKTPOXUMUYECKYIO siueliky. OnyckatoT B pacTBOP rpadputoBblin anekTpoa (Katoa)
W anekTpoa cpaBHeHusi (aHoa). MoaknioyaloT anekTpoabl k npubopy, ycTraHaBnmBa-
toT noteHuyman nntoc 0,85 B.

BkroyaloT MarHUTHY0 MeLlarnky unu ToK asoTa U MPOBOAAT NPOLIECC drek-
Tponu3a npu noteHuymane 0,0 B B TeyeHune 30 - 60 ¢ npu nepemeLLmMBaHum pacreo-
pa. BbIKMOYalOT MarHUTHYIO MeLuanky UnuM TOK a3oTa. YCTaHaenMBAaKOT YyBCTBU-
TenbHOCTb npubopa 1.10™ - 4.10° A/MM 1 pPerucTpupyroT BonbTaMneporpammy ot
0,0 #o 0,85 B. MpoBOAAT CbeMKY BONbTaMNEPHOW KPUBOM ABa — Tpu pasa.

Ecnu BonmbTamneporpamma npeacraBsnsieT COOOM NMaBHYIO KPUBYHO, dnek-
TPOA CYMTAIOT FOTOBbLIM K BbINONHEHUIO aHanM3a.

MpoBoasAT npouecc anekrponuda npu noteHuuane 0,0 B B Teuenne 120 -
900 ¢ npu nepemeLuMBaHun pacteopa. 10 OKOHYaHWM 3NEeKTponu3a npekpaLlaroT
nepeMeLLMBaHue pacteopa u yepes 5 - 10 ¢ HauMHaIoT perncTpaumio BonbTammne-
porpammbl B AuanasoHe noteHumanos ot 0,0 go nnioc 0,85 B. OcraHasnusatoT
noteHuman npu noteHuuane 0,85 B u npoBoasT AopacTBOpeHue npuMeceii ¢ no-
BEPXHOCTU arnekTpoaa B TedeHune 20 ¢ (Npu nepemeLumBaHumn pacTsopa).

Mpyu Hanuuuum Ha BOMbTaMMeporpamme CurHana PryTv Mpu noTeHuuane
(0,60 £ 0,05) B (OTH. X.C.3., 3anNOfHEHHOrO PacTBOPOM KOHLEHTpauuu 1,0 MOJ'Ib/,ElMS)
MEHee 2 MM CTakaH4uK, POHOBbIW SMEKTPONUT U UHAWKATOPHLIN 3M1IEKTPOA CHMTAIOT
roToBbIMW K NPOBEAEHUIO aHanu3a. B NnpoTUBHOM Criydae npoBOAAT OYUCTKY drek-
TpoAa Unu CTakaH4yMka 1 NoBTOPSAIOT onepauuu.

|-|0AHI/IMaIOT AneKTpoAabl, BbIHUMAKT CTakaH4YuMK C pacTBOpPOM U3 AYENKN Unn
JaTtymka M BbISIMBAIOT COAEPKMMOE CTakaH4Mka B COOPHMK pPacTBOPOB 30M10Ta U
pTYTU.
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B.2 [lposepka pabombi UHOUKaMOPHO20 3neKmpoda Mo KOH-
MmponbHbLIM NPo6am pmymu

B NPOBEPEHHbIN HMCTbIM pactBOop (POHOBOrO 9NEKTPONUTA0OHLEMOM
10 cm® (V,,) BHocsT 0,01 om® (V) aTTecToBaHHOI CMeCH pTyTU KOHLEHTpa-

um 0,5 mr/am> (C 4c ). TonyyaloT KOHTPOMbHYIO MpoBy, coaepXallyio
0,0005 Mr/,qM3 pTyTH!.

MomewaloT crakaH4YMK C KOHTPOMbHOM NPOGOKM PTYTU B 3NEKTPOXUMUYE-
CKYIO A4EMKY U MPOBOAAT U3MEPEHUS.

M3MepsIoT BLICOTY aHanUTUYECKOro CUrHana - aHogHOro nuka pTytu oT
OCTaTOYHOrO0 TOKa A0 BEpLUMHbI MMKa C MOMOLLbLI NUHeNnku. bepyr cpeaHee
3Ha4YeHne BenuYuUHbl aHanNUTMYECKOro curHana u3 Tpex usmepenun (/).

B TOT )xe pacTBOp BHOCAT NMOBTOPHO Takyto e aobasky AC ptytu (06be-
Mom 0,01 cm”). MpoBOAAT aNeKTPonNu3, M3MepeHne Nuka pTyTu B TEX XKe YCNo-
Busx. lMonyyaloT cpeaHee 3Ha4YeHne BENUYUHbLI aHANUTUYECKOTO CUrHana pTytu
¢ po6askon AC (/) .

PaccuutbiBaloT cogepxkanue (X, Mr/am ) PTYTU B KOHTPONbHON Npo6e no
copmyne:

L-Cuc Ve wriaw’. (B.1)
a, —1,)- T/:’lpo5

Ecnu nonyyeHHoe 3HayeHue KOHLEHTpauuu PTYTU He OTnuyaeTcss oT
KOHTPOSILHOrO 3Ha4vyeHusa (pasHoro 0,0005 mr/gm”) 6onee yem Ha 20 %, TO yc-
noBusi paboTbl COOTBETCTBYIOT HOPMarbHbLIM U CrieayeT NpUCTYNUTL K u3Mepe-
HUIKO NPOOBI.

Ecnu nonyvenHoe 3HguYeHWe KOHUEHTpauun prytu (X) ornuuaetca ot
KOHTposneHoro (0,0005 mr/am ) 6onee, yem Ha 20 %, TO onepaLuu NOBTOPSIOT C
OPYrYM CTakaHYMKOM, C YACTbIM PaACTBOPOM q)OHoaoro anekTponura.

B.3 UB usmepeHuss npu onpedesieHUU Maccoeoli KOHUeHmpauuu
pmymu e npobe

CTakaH4MK C aHanu3upyemoi noAroTOBMEHHOM NPOOOi, MOMELLAIOT B JMeK-
TPOXUMUYECKYID A4eiky. OmnycKkalT 9nekTpoAbl M YCTaHaBMMBAIOT MNOTEHUMan
0,85 B. MpoBoaAT namepeHus.

Ecnu BbIiCOTa @HOAHOTO NKa PTYTH Oyaer MeHbLUe 5 MM, Npy YyBCTBUTENb-
HocTu npubopa 1. 10° - 4.10° A/mm, TO yBENUUMBAIOT Bpemsi anekTponu3a. Onepa-
LMK MOBTOPSIOT €eLLe /1Ba pa3a B BbIOpPaHHbIX YCMOBUSX aHanu3a. MIaMepsioT BbICo-
Tbl @HOZHbIX MUKOB ONPEAENSAEMOro ArEMEHTA.

B crakaHumk ¢ aHanu3MpyembIM pacTBOPOM C MOMOLLLIO NUNETKU UK A03a-
TOpa BHOCAT A00aBKy aTTeCTOBaHHON CMeCH 3feMeHTa B TakoM obbeme, YToObl
BbICOTa @HOZAHOMO MWKa 3MEMEHTa Ha BONbLTAMMEPHON KPUBOW yBENMuMnach npu-
MEPHO B [IBa pa3a No CPABHEHWIO C NEPBOHAYASILHOM.

[o6aBky BHOCAT B ManoMm obbeme (He Gonee 0,2 CM3) yToObI NpEeoTBpPa-
TUTb M3MEHEHME KOHLIEHTpauuu pacteopa (POHOBOro anekTtponuta. Pekomenaye-
Mble 106aBKM aTTECTOBAHHOM CMECU PTYTU U3BECTHOW KOHLIEHTpaLMM U YyBCTBU-
TenbHOCTb Npubopa npueeaeHsbl B Tabnuue 4.

MpoBOAAT SNEKTPONM3 U PEFMCTPaLMIO BONbTaMIEporpaMm aHanu3upyemoi
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npoGkl ¢ BBeAeHHON aobaskon AC pTytu Tpu pasa.

M3mMepsAtoT BbICOThI aHOAHbIX MUKOB 3nemeHTa B npobe ¢ agobaskoi AC pTy-
TU. BbIHUMAIOT aNeKTPOAbl U BbINUBAIOT COAEPKMMOE CTakaH4MKa B CrieuparnbHble
eMKOCTW Ansi cOopa pacTBOPOB MOHOB 30510Ta M PTyTWU. [MPOMbIBAKOT CTakaHuMK
GuancTunnupoBaHHoi BoAoN. Onepauumn NpoBOASAT AN KaX4O0W M3 napannenbHbiX
aHanu3upyembix Npod 1 Ans "xonocton” Nnpoodebl B 0AMHAKOBbIX YCIOBUSIX.

B.4 BbiqyucneHue u oghopMneHue pesynbmamos aHanusa

[Mpu ncnonb3oeaHum nonaporpadpoB B KOMNMEKTE C camonucuem o6paboTky
pe3ynbTaTtoB WU3MEPEHW aHaNMTUYECKUX CUrHaroB ONpeaensiemblX 3MEMEHTOB,
pacyeT MacCOBbIX KOHLUEHTpaLUuin aneMeHToB B npobe (MI/Kr) NpOBOAAT crneaylo-
LM 0bpa3om:

PacueT MaccoBoi KOHLEHTpaumu aneMeHToB B npobe. [na onpeaensiemoro
3MeMeHTa paccuMTbLIBaIOT cpeaHee apudmeTtuyeckoe (I11) He MeHee yem u3 Tpex
3HaYeHWiIt BOCMPOU3BOAUMBIX aHANMUTUYECKMX CUTHANOB, MOSYYEHHbIX NPU PErncT-
pauuu BonbTaMneporpamM pactsopa npoosi.

TakoW >xe pacyeT NpoBOAAT W AnNs BONbTamneporpaMMm npu perncrpauum
pactBopa aHanuaupyemon npobbl ¢ AobaBkoit AC COOTBETCTBYIOLLIETO ANEMEHTA,
nory4atot 3HayeHue I2.

BbluncnsioT MaccoBylo KOHLUEHTpaumio onpegensemoro anemeHta (Xi ) B
npo6e no chopmyrne B.2:

— 11 'CAC 'VAC _
1
, —Il)-V@oﬁ o

rae:  X;— cogepxaHue anemeHta (pTyTu) B aHanuaupyemon npobe, Mr/kr;

Xyon - COAEPXKaHME aneMeHTa (pTyTu) B XONOCTOW npo6e, Mr/kr, paccuu-
TaHHoe no ¢opmyne (B.1);

Cac — KOHUeHTpauus AC pTyTu, U3 KOTOPOI Aenaetcs fobaBka K aHanu-
3upyemoii npo6e, Mr/am’;

Vac — 06beM nobasku AC pTyTH, CM°;

/; — BEMMUMHA MaKCMManbHOrO aHOAHOrO TOKa PTYTU, B aHANM3UPYEMOi
npobe, A unu mm;

I> — BENMMUYMHA MaKCMManbLHOro aHOAHOrO Toka pTyTu B Nnpobe ¢ fo6aBKoi
AC, A nnun Mmwm;

Vi — 00bem pacTBOpPEeHHOI NpoObl, B3ATOW ANa aHanu3a, oM.

: (B.2)

Bbluncnenusa nposoasat no 10.1.2. agnsA kaxaow M3 ABYX napannenbHbiX
aHanuaupyembix Npoo; Nony4alT COOTBETCTBEHHO 3HAYEHUSA X 1 X,

HanbHeiwme npoueaypbl NPOBOAAT HaYMHas ¢ pasgena 10.2 HacTosLe-
ro JOKyMeHTa.
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NMPUTIOXEHNE I

( MudpopmaumoHHoe )
Bubnuorpacus

TY 25-04-1696-75 BonbTMeTp undpoBon. TexHu4eckne ycrioBus
TY 4215-001-20694097-98 Komnnekc CTA aHanuTU4eCkuii BONbT-
aMnepomeTpuyeckuii. TexHn4eckne ycnosus
TY 25-1173.103-84 Annapat ans ouguctunnauum Boabl. TeXHU-
Yyeckue ycrnoBus
TY 64-1.973-76 LWLunubl TUrenbHble. TexHn4eckne ycnosus
TY 6-09-1678-95 dunbTpbl 06€330N€HHbIE. TEXHUYECKUE YCIOBUA
TY 6-09-2502-77 Boga obecconeHHas. TexHu4Yeckne ycnosus
TY 6-09-3678-74 Kanua xnopua oc. 4.. TexHuyeckue ycnosus
TY 2-036-0224450-014-89 Llkypka wnudoBanbHaa TkaHeBas
anbLbopoBasi. TexHU4Yeckne ycrnoBus

PMI™ 60-2003, MM 2334-2002 PekomeHaauusa. ICU. Cmecu at-
TecToBaHHble. ObLme TpeboBaHus Kk paspaboTke

PMIC 76-2004, MW 2335-2003 PekomeHpauus. FCU. BHyTpeH-
HWN KOHTPONb KayecTBa pe3ynbTaToB KONMYECTBEHHOIO XUMUYe-
CKOro aHanu3a



NHOOPMALINOHHbBIE JAHHBIE

PA3PABOTYUKHU:

Muyyeuna B.M. — c.H.C. Hay4yHO-MCCneaoBaTenbCKkon naboparopun
MUKpONpUMecen TOMCKOro NOMUTEXHUYECKOTO YHU-
Bepcuteta, OO0 «BHIMN®P «FOMXy;

CnenyeHko I'.b. — C.H.C., A.X.H., 3aB.nab. Hay4HO—UCCNEea0BaTENbLCKON
nabopatopun mMukponpumecen TIMY,  gupekTtop
OO0 «BHIM® «tOMX»;

Mukyna H.IM. — K.X.H., goueHT kah.PAX TIY, aKkcnepT No akkpeauTauum
aHanuTuyeckux nadoparopuii (LUEHTPOB).

Uykuna T.A. - H.C. HAYy4YHO—MCCNEAOBATENLCKON NTabopaTopun MUKPO-
npuMmecert TOMCKOrO MOSIMTEXHUYECKOTO YHUBEPCU-
Teta, OO0 «BHIM® «FOMX».

© 000 «BHeOpeHyecKass Hay4HO-Npou3eodcmeeHHas
¢upma «FOMX»
(3822) 563-860, 563-572,

microlab@tpu.ru, www.microlab.tpu.ru
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PepepasnibHOe rocyfapCTBEHHOE yHUTapHoe
npeanpusatne
”BCEepOCCUACKUIA
Hay4Ho-1ccnejoBaTeNLCKUA UHCTUTYT
MEeTPOo/IOrMYECKON Cny>Kbbl”

119361, MockBsa, yn.O3epHas, 46 Ten.: (095)437 5577 Pakc:<095)437 5666
E-mail: Office@vniims.ru Office.vniims@g23.relcom.ru
http :\www.vniims.ru

Ys.C1.c6*. n ["T-39/%

HaNs

J1

MpopekTopy no HP TIy
BJ1. Bnacosy

634050, r. Tomck-50,

np. JlenuHa, 30, TIY Poccusa

no Bonpocy BefeHns
®defepanbHOro peectpa
METOAMK BbIMONHEHUS
n3mepeHnit

Cooblaro BaMm nopsakoBble HOMepa M KOfbl PErucTpauum MeToAuK
BbIMOMHEHWSI  M3MEPEHWIA, Pa3paboTaHHbIX BalUM  NpeanpusiTUeM, B
defepanbHOM peecTpe MeTOAWK BbIMOMHEHUS U3MEPEHUIA, MPUMEHSIEMbIX B
cthepax pacnpoCcTpaHeHUs rocy4apCTBEHHOTO METPO/IOrMYECKOrO KOHTPOSIS U
Haz30pa.

[punoxeHwue: no TekCTy B 13Ks.

3am. aupekTopa B.A. CKOBOpPOAHWKOB

Wcen. WaknenHa A4.0.
437-37-01
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NMPUNOXEHWE

MopsaKoBble HOMEPA U KoAbl perucTpauny MeTOAUK BbIMOIHEHNS U3MEPEHNIA,
paspaboTaHHbIX BaLLMM NpeanpuaTuemM, B desepasibHOM peecT pe MeTOAUK
BbINO/IHEHMSI 3MEPEHWNIA, NPUMEHSEMbIX B cdhepax pacnpocTpaHeHus

rocygapCcTBeHHOro MeTPO/IOTMYECKOro KOHTPO/IA U Haj3opa.
PervcTpauuoHHbIii kog MBI no
depepanbHOMy peecTpy

$P.1.31.2006.02270

O603HayeHVe N HaMMeHOBaHWe MY 08-47/194 KpoBb ¥ CbIBOPOTKa KpoBU. VIHBEPCMOHHO-

AOKyMeHTa Ha MBI BO/IbTAMMEPOMETPUYECKNIA METOZ U3MEPEHNS MacCOBO
KOHLEHTpauun ceneHa.

[Jata n Homep CBUAETENLCTBA 00 CaugeTenscTBo 06 atTecTaumm Ne 08-47/194 o1 22.12.2005r.

aTTecTaumm (gata METpPONOrNYecKoi
akcnepTusbl B FTHMU, npoekta FTOCT wm
HOPMATMBHOTO JOKYMEHTa)

PerucTpaumonHbii kog MBI no

®P.1.31.2006.02271
defiepansHOMY peecTpy

0O603Ha4YeHNe U HAMMEHOBaHME MY 08-47/195 KpoBb ¥ CbIBOPOTKa KpoBU. IHBEPCMOHHO-

HAoKyMeHTa Ha MBI BO/IbTAMMEPOMETPUYUECKMI METO U3MEPEHNS MaccoBOl
KOHLeHTpauun noga.

[aTa 1 Homep cBuzeTeNbCTBa 06 CauaeTenscTso 06 atTectaumy Ne 08-47/195 ot 24.01.2006r.

aTTecTaumm (fata METPONOrNYeCKoi
akcneptusbl B THML, npoekta FOCT wm
HOPMaTUBHOTO [JOKYMEHTa)

PeructpauyuoHHbIii kog MBI no

defepansHOMY peecTpy ®P.1.31.2006.02272

O603Ha4eHVe 1 HaUMEHOBaHNe MY 08-47/196 Msco 1 MaconpofyKTbl. IHBEPCUOHHO-

AoKymeHTa Ha MBI BO/IbTAMMEPOMETPUYECKNIA METOZ U3MEPEHNS MaCCOBOM
KOHLeHTpaLum pTyTn

[ata n Homep cBnAeTeNbCTBA 06 CeugeTenscTso 06 attectaumm Ne 08-47/196 ot 24.01.2006r.

aTTecTaumm (fata METPOOTMYECKOi
akcnepTtusbl B FTHML, npoekta FOCT wnm
HOPMATVBHOIO [JOKYMEHTa)

PeructpauuoHHbiii kog MBI no

defepanbHOMY peecTpy ®P.1.31.2006.02273
O6o3HaueHVe 1 HaMeHoBaHMe MY 08-47/197 Bonocbl. IHBEPCUOHHO-
RokymeHTa Ha MBI BONbTAMMNEPOMETPUYECKMNIA METO/ M3MEPEHUA MACCOBbIX

KOHLIEHTpaLMii LMHKA, KagMus, CBUHLA, Meay, Xenesa,
MbILUbSAKA, MapraHua, HUKens, cenexa.

[Jata n Homep cBMAeTeNbCTBA 06 CaugeTensctso 06 atrectaummn Ne 08-47/197 ot 24.10.2005r.
aTTecTaumm (4ata MeTPOMOrYeCKo

akcnepTtusbl B FTHMLU, npoekta TOCT wim

HOPMaTMBHOIO [IOKYMEHTa)
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