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I BBEAEHHE

Hacrosniuél NOKyMEHT YCTAaHaBIMBACT METONUKY M3IMEpPEHHH Macco-
BOH KOHLUEHTpallHH HOHOB LIHHKA B MPHUPOAHBIX H CTOYHEIX BoAaX GoTOMET-
pPHYECKMM METOAOM C CYNb(papCa3cHOM.

[{uanasoH H3mMepsaeMsiX KoHIeHTpariit ot 0,005 A0 5 MI M.

EcimM MaccoBas KOHIIEHTpaiMi HOHOB HHMHKA B aHAIM3HpyeMol npobe
MeHbIIIe 0,02 mMr/aM°, TO npoby HeoOXO0OUMO KOHLEHTPHPOBATH.

EciH maccoBas KOHLEHTpailHd WOHOB LMHKA B aHAIH3HpYeMoOH rpobe
npessmaet 0,5 Mr/mM°, To npoby Heo6XoAUMO pa3baBIATE.

OnpeneneHuIo HOHOB IHHKA MEIIAIOT HOHB! PTYTH M cBHHIA. OOBRMHO HX
COIEP/KAHHE 3HAYHTENBHO HIDKE COIep>XaHHS HOHOB IHHKA, NO3TOMY HX BIIMA-
HHEM MOXHO npeHeOpeygs.

2 TIPEHIITUCAHHBIE XAPAKTEPHCTHKHA INIOKASATEJIEN
TOYHOCTH U3MEPEHHH

Tabnnua 1 — Jlnana3zoH uaMepeHUH, 3 HAYEHHSA NOKa3aTeleH TOYHOCTH,
NOBTOPHEMOCTH H BOCIIPOH3BOIHUMOCTH

JIunana3oH IToka3arens ITokasaTensp [lokasarens
H3MEpPEHUH, TOYHOCTH' [IOBTOPSEMOCTH | BOCHPOH3BOIH-
MI/ M (rpaHHUBI OTHOCH- | (OTHOCHTENBHOE MOCTH
TEJIBHOH Norpem- |CpeAHEKBAApaTH4C-| (oTHOCHTENLHOE

HOCTH INIPpH BCPOAT-| CKOC OTKNOHCHHC CpeaHeKBaaApaTHye-
HOCTH P=0,95), HGBTO]JHCMOCTH) CKO€ OTKJIOHCHHE
+8, % G, , Yo BOCHpH3BONHMO-
CTH),
- I _____,1____%_.__.%
Ot 0,005 no 0,02 Bk 35 12 18
— _—
Ce. 0,02 10 0,1 BKL. 30 10 15
Cs. 0,1 no 5 sxn. 20 7 11

' CoOTBETCTBYET PACIHMPEHHON CTaHNAPTHOH HEONPENeNeHHOCTH NpH KodpdHUHeHTE
oxpata k = 2
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3HAYEHUA MOKA3aTEeNA TOYHOCTH METOAHKH HCIOB3YIOT MpH:

- 0dOpPMIEHUH PE3YJIBTATOB H3MEPEHHI, B1aBAEMBIX J1AOOpATOPHEH;
- OLEHKe AeATeIbHOCTH j1abopaTopHil Ha KavyecTBO MMPOBENEHHA HCIThITA-
HWH;

- OlEHKe BO3MOXHOCTH HCNOJB30BAHHA pe3y/IbTaTOB H3MEpEHHUH [pH
pPeIH3aLH¥ METOOWKH BHITIOJTHEHHA H3MEPEHHH B KOHKPETHOR NaDOPpaTOPHH.

3 CPEJACTBA USMEPEHHH, BCOOMOTATEJBLHOE
OBOPYJOBAHINE, TNIOCYJA, PEAKTHUBBI, CTAHJIAPTHBIE
OBPA3IIb]

Ilp BLINOMHEHWH H3MEPEHHUH NOLKHBI OBITH NPUMEHEHBI CHEIYIONIHE
cCpeacTBa M3MepeHHH, BCcrioMorartensHoe obopynoBaHHe, NIOCYJa, PEAKTHBBI H
CTaHAapTHbIEe 00pa3ubl. .

3.1 CpeacrBa H3MEpPEHHIl, BCIOMOraTe/ibHOEe 000pYyAOBaHHE

- CriexktpodoroMerp HNTH $OTOINEKTPOKOIOPHMETP, NMO3BOJIIONIHHA H3-
MEPATH ONTHYECKYIO IUIOTHOCTL ITPH A = 540 umMm

- KioBeTel ¢ TONMHHOH nornomaromero cios 50 MM

- Becnl nabopatopHseie cneuHansHOro Kjiacca ToOYHOCTH C LIeHON AeNIeHHs
He Oonee 0,1 Mr, HaubonbuwIMM npefenoM B3BelIMBaHHA He bonee 210 r

no F'OCT P 53228-2008
- 'upu. Obwue texuuueckue yenosuda no [OCT 7328-2001
- Honomep OB-74

- Konbbl MepHBIe 2-TO Kilacca TOYHOCTH, BMeCTHMOCTLIY 25, 50, 100,
1000 cm’ no TOCT 1770-74

- I'Innerkn rpagyupoBaHHbIe 2-I0 Kjacca TOYHOCTH, BMECTHMOCTHIO 2, O,
10 cm’ no TOCT 29227-91

- LMTHHIPE! MepHble 2-T0 KJ1acca TOMHOCTH, BMecTHMOocTho 100 cM’ no
['OCT 1770-74

- YHHBepcanbHag HHHKkaTopHas Oymarano TY 09-1181-89

3.2 llocyna

- Konabbl koHu4eckue, BMecTHMocTsi0 100 eM’ no T'OCT 25336-82

J
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- ByTeUTH M3 CTEKIa WIH MOJMITHIEHA C IPUTEPTHIMH [IPOOKAMH BMECTHMO-
ctpio 5001000 cM’ na oT6opa 1 XpaHeHHs mpob.

IlpuMevqanusA

1 lonyckaercs NMpUMEHEeHHE HHBIX CPEACTB H3MEPEHMH YTBEPXKHECHHBIX
THIIOB, BCIIOMOTaTEBLHBIX YCTPOHUCTE U MaTepHAIOB, TEXHHYECKHE H METPOJNO-
IHYECKHE XapaKTEPHCTHKH KOTOPHIX HE YCTYTIAIOT YKa3aHHBIM BLINE.

2 Cpenctsa H3MEPESHHH NOMKHEI OLITh IOBEPEHBI B YCTAHOBIIEHHEIE CPOKH.
3.3 PeakTHBbl, CTaHA2PTHLIE 06pa3lbl

- Cymp¢apcaszena no TY 6-09-4681-83

- Hatpuii ceprucTokucinii (cynsgur) no 'OCT 195-77

- Kucnora cymsdocamvumnosas, 2-eoagHas no 'OCT 4478-78
- Kucnora cepuas o 'OCT 4204-77

- Kucnora consnas no 'OCT 3118-77

- TnomoaesuHa no 'OCT 6344-73

- HaTpwuit Tetpabopuokucisni, 10-sogasni no I'OCT 4199-76
- AMMuak soausii o I'OCT 3760-79

- Bopa puctrwiumpoBanHas no 'OCT 6709-72

- 'CO cocraBa pacTBOpa C arTeCTOBAHHBIM 3HAYEHHEM MACCOBOH KOH-
HEHTpalliH HOHOB IHKAa | MI/cM’ M NOrpEHOCTHIO ATTECTOBAHHOIO
3HadeHHd He 6onee 1 %

HpuMeuaHHA
1 Bce peakTHBEI JO/DKHBL HMETh KBAIMQHKALHKIO X.Y. HIIH 4.1.4.

2 Jlonyckaercd HMCMOJB30BaHHE PEaKTHBOB, H3rOTOBJACHHEBIX MO ApYroi
HOPMATUBHO-TEXHNYECKOH JOKYMEHTAHH, B TOM YHCJIC HMIIOPTHBIX.

4 METOJA U3MEPEHHH

DOTOMETPHIECKHHA METOI ONpEAENeHH MacCOBOH KOHLIEHTpallHH HOHOB
IHHKa OCHOBAH HAa B3aUMOJCHCTBHH MOHOB IMHKA B CHalOKHCIIOH cpelie c
cynsdapcazeHoM (TLHOMOOHOM) C 00pa3oOBaHHEM KOMIUIEKCHOIO COCIHHEHHSA
KPaCHO-OPamKeBOro UBETd, HHTEHCHBHOCTE OKPACKH KOTOPOIro U3MepAeTCs MpH

JJIHHE BOAHL] A = 540 M.
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5 TPEFOBAHHUSA BE3OINACHOCTH,
OXPAHBI OKPYKAIOUIENA CPEILI

[Ipu paborte B nabopatopuu HeobXxoauMo cobmoaaTe cleayroinre Tpedo-
BAHUSA TEXHHUKH 0€30NMACHOCTH.

5.1 Ilpu BBIMOMHEHHMH aHANM30B HeoOXommMo cobrmonates TpeboBaHMA

TeXHUKH Oe30macHOCTH npu pabore ¢ xuMuueckumu peaktHBaMH 1o ['OCT
12.1.007-76.

5.2 Dsnextpobe3onacHOCTE NpH paboTe ¢ NEKTPOYCTAaHOBKaMH cobmoaa-
erca no [OCT P 12.1.019-2009.

5.3 Ilomeuienue nabopaTopud AO/DKHO COOTBETCTBOBAThH TpebOBaHHAM
noxapHoi 0esonacnoctu no 'OCT 12.1.004-91 u uMmeTh cpeacTBa NOXapoTy-

merus no ' OCT 12.4.009-83.

5.4 Opranu3sanus obydeHus padbortaronmx 6€30MacHOCTY TpyZa MPOH3BO-
autrca no ["OCT 12.0.004-G0.

5.5 CogepxaHHe BpeOHBIX BEIECTB B BO3AYXE HE AOJDKHO NpEBHILIATH
YCT2HOBJICHHBX TMpPEACEHO AOMYCTHMBIX KOHLEHTPALMH B COOTBETCTBHH C

["OCT 12.1.005-88.

6 TPEBOBAHHS K KBAJJU®HKAIIAY ONEPATOPA

K BLINONMHEHUIO H3IMEPEHHH K 00paboTke UX pe3yasTaTOB AOMyCKaloT
cneynaaucTa, HMEIKLIET0 BBICOICE MM CPEAHES CNCUHANIBHOE XHUMHYECKOE
00pa30BaHHUE WM ONbLIT paboThl B XMMHUYECKOH JJabopaTopHly, NIPpOINEANIETO
COOTBETCTBYIOUIUH MHCTPYKTaX, OCBOUBIIEr0 METOJ B Mpouecce TPEeHHUPOB-
KM H YJIOXHBUIIErocs B HOPMATHBEI KOHTPOJIA NPH BBIMOJHEHHH MPOUERYP
KOHTPOJIA MOrpeIHOCTH.

7 YCJIOBHUA BLINIOJHEHANSA H3MEPEHAHN

H3MepeHHs TpOBOIATCA B HOpMATBHLIX 1a00paTOPHBIX YCIIOBHIX.

- TeMriepaTypa OKpYXaroulero Bo3ayxa (20+5) °C
- AT™MocdepHOE JaBneHue (84-106) xlla
- OTHOCHTEILHAA BIAKHOCTD He 6onee 80 % npu =25 °C
- HanpsokeHue B ceTH (2201£22) B
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8 IOAIOTOBKA K BBIIOJIHEHH IO H3MEPEHHH

IIpu noaroroBke K BBITIOJHEHHIO U3MEPEHHH MPOBOAAT CIEQYIOIIHE pa-
OoTel: moAroTorka mnpubopa, MPUIOTOBJICHUE BCIOMOTATENBHBIX M I'PagyHpO-

BOYHBIX PACTBOPOB, NMOCTPOCHHE [PAAYHPOBOYHOrO rpaduka, KOHTPONHL CTa-
OHIIEHOCTH rpaAyHPOBOYHOH XapaKTEPHCTHKH, 0TOOp H XpaHEeHHE pob.

8.1 HoaroroBka npubopa

[TonroroBky k pabore cnekrpodoroMeTpa WM QOTOINEKTPOKOIIOPUMET-
pa ¥ HOHOMepA NMPOBOIAT B COOTBETCTBHH C PYKOBOJCTBAMH IO 3KCIUTYyaTaLMH
mpubopoB.

8.2 HpurorosjieHHE BCNIOMOTaTeJIbHBIX PACTBOPOB

8.2.1 Ilpuzomoenenue pacmeopa nampus mempabopHoOKUCI020
C MONAPHOU Konyenmpayueii 0,05 Mons/om’

Hagecky 19,07 r Hatpusa TeTpabopHokucioro 10-BOOHOro pacrBOpSIOT B
HeOONBHIOM KOJIHYECTBE QHCTWUIMPOBAHHOH BOOB B MEPHOH Kosibe BMECTHMO-
cThlo 1 M’, ZIOBOJAT N0 METKH JHCTHILIHPOBAHHOI BOJIOM, MEpeMEMIHBAIOT.

Cpok xpanenus pacrsopa 10 mueil.

8.2.2 Ilpuzomoenenue pacmseopa cyinsgapcazena ¢ Maccosol
ooneii 0,05 %

Hasecky cynshapcasena 0,05 r noMemaor B MEPHYIO KOJIOY BMECTHMO-
’ M MOBOIAT IO METKHM PacTBOPOM HaTpHA TETPabOpHOKHMCIIOrO,
NPHrOTORJIEHHOTO NO.11.8.2.1.

Cpok xpaHeHHs pactsopa 1 Mecall.

cteo 100 oM

8.2.3 llpuzomoenenue pacmeopa cynspuma Hampus ¢ Maccoeou
doneii 20 %

Hagecky 20 r cynpdHTa HaTpus NOMeMaloT B KOHHYECKYIO KOOy H pac-
TBOpPAIOT B 80 CM’ AMCTHUIHPOBAHHON BOJBI.
Cpok xpaHeHus pacTeopa 1 mecsil.



ITHA @ 14.1:2.195-2003 Hiaanue 2012 r.

8.2.4 Ilpuzomoenenue pacmeopa muoMouesUHbBL C MACCOBOIL
ooneut 16 %

Hasecky 10 r THOMOYEBHHBI MOMEAIOT B KOHHIECKYIO KOJIOY H pacTBO-
PAIOT B 90 cm’ IUCTHUIHPOBAHHOH BOIEL.
(CpoK XpaHeHHs pacTBopa 1 Mecsil.

8.2.5 Ilpuzomoenenue pacmeopa Cyavhocaruyiiogol Kucaomsi
c maccoeou oonen 10 %

Hasecky 10 r cynsdocanuiunosoil KHCIOTH MOMEIIAIOT B KOHHYECKYIO
kOnGy U pacTBopstoT B 90 oM’ AMCTWLUTHPOBAHHOMN BOJIEI.
PacTBOp ¥CTIONB3YIOT A0 BHEMIHHX H3IMEHCHHHH.

8.2.6 Ilpuzomoenenue pacmeopa ammuaxa (1:1)

CMenBaioT paBHble KONHWYECTBA amMMHaka (25%-HOro) ¥ AMCTLUIMPO-
BAaHHOH BOLL.
PacTBOp HCIIONE3YIOT 10 BHENTHMX M3MEHEHMH.

8.2.7 Ilpuzomoenenue pacmeopa ceproii kucnomst (1:1)

CMemHBaoT paBHble 00BeMBI KOHUEHTPUPOBAHHOH CepHOf KHMCIOTHI U
OHCTHWUTHPOBaHHON BOJIBI, OCTOPONKHO NMPUIIUBAA KUCIIOTY B BOAY.-
CpoK XpaHeHHuA pacTBOpa He OrpaHMdEH.

8.3 [IpuroroBiieHHe rpagyHMpPoOBOYHLIX PACTBOPOB

8.3.1 Ipuzomoenenue 0CHOBHOZ0 2PUOYUPOBOYHROZ0 PACMEOPA
UOHO8 WUHKA C Maccogoil konyenmpayuei 0,025 m2/cm’

Pacteop rotoBat u3 I'CO B COOTBETCTBHH ¢ NpHaaraeMoil HHCTPYKUHUEH.
B 1 cM’ pacTBopa AospkHO comepaxaTbed 0,025 M HOHOB LIHHKA.
PacTBOp roTOBAT B JIeHb [IPOBEACHHA aHATH3A.

8.3.2 Hpuzomoenenue pabouezo zpadyuposounozo pacmaopa
HOHOS WUHKA ¢ MACCO80U Konyenmpayuei 0,0005 mz/cm’

B Mepuyr xondy sMectHMocTbhio 500 cM nomemaroT 10 cM’ OCHOBHOTO
rPaxyHpOBOYHOIO pacTBOpa HOHOB IMHKA H JAOBOAAT A0 METKH AHCTHJUIHPO-
BAHHOH BOAOH.

PacTBOp roTOBAT B HEHB ITPOBEACHUSA AHATH3A.



Hapnauue 2012 r. IIHA ® 14.1:2.195-2003

8.4 locTpoexue rpagyHpoBOHHOI0 rpaduka

Ja noctpoeHus rpamyrpoBOYHOro rpadpuxa HeEOOXOOAHMO HMPHTOTOBHTH
obpa3ie! g rpadyHpoOBKH ¢ MaccOBOH KOHIEHTpauMed MOHOB LMHKa or 0,02
10 0,5 mMr/am’. Cocrae W konHdecTBo o6pa3uoB s NOCTPOEHHS rPagyHpPOBOY-
HOro rpadHka rpUBeAcHb! B TabIHMLE 2.

Ob6pasup! 1ia rpafyMpOBKH TOTOBAT B MEPHBIX KOA0axX BMECTHMOCTHIO
25 cM’, nanee pacTBOPHI [IEPEHOCAT B MEPHBIE KOJOB BMECTHMOCTEIO 50 oM H
IIPOBONAT Yepe3 BECH XO aHaNM3a No n.9.

Ycnosus aHAM3a OOJDKHE COOTBETCTBOBATH I1. /.

Tabnuua 2- CoctaB 1 Konu4decTBo 00pa3uoB VIS IPAXYHPOBKH

e S

Homep O61eM paboyero Co,aepmafﬁ:-ié HOHOB Maccosas
o0pasiia | rpagympoBOIHOrO IMHKa B MepHO# Konde KOHLIEHTpaHs
pacTBopa BMECTHMOCTEIO HOHOB LIMHKA
HOHOB [IMHKA € KOHIL. 25 oM, MT B IPALYHPOBOYHBIX
0,0005 mr/em’, oM’ pacTBopax,
_ J I B . 'y
1 0 0 0
2 1,0 0,0005 0,02
| 3 20 0,0010 0,04
4 5,0 0,0025 0,10
5 | 10,0 0,0050 0,20
6 15,0 0,0075 0,30
7 20,0 0,0100 0,40
— + — - - -— S -
3 | 25,0 0,0125 B 0,50

AHam3 00pa3uos I rpagyHpPOBKH [POBOIAT B MOPAAKE BO3PACTaHMA UX
KOHIUEHTpauxy. J11 noCcTpoeHHs rpaqyHpOBOYHOIO rpaduka KaKay10o HCKYCCT-
BEHHYIO CMeCh HeOoOX0oaMMO (POTOMETPUPOBATh 3 pa3a ¢ UCIHIO HCKIIIOUECHHA
CITyYalHBIX PE3yJIbTAaTOB M yCpenHeHMs AaHHeIX. Ilo ocn opauHar oTxkiIanpiBa-
IOT 3HA4E€HHA ONTHYECKON IUIOTHOCTH, a MO OCH abCLMCC - BEIHUIUHY KOHIIEH-
TPALMHK BEIECTBa B MI/IM .

MOXHO TaKKe NMPOBOAHTE PaCyYET KOHLEHTPAlMM LIMHKA 110 METOAY HaH-
MEHBUIHX KBRAPaTOB.
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8.5 KOHTpPONEL ¢TAOHABHOCTH CPAXYUPOBOYHOR XapAKTEpHCTHKH

KOHTpONb CTaOUABLHOCTH TPaAYHPOBOYHOH XapaKTEPHCTHKH NMPOBOAAT
He pexke | pa3a B KBapTaj WIHK IPH CMEHE NAPTHH PEaKTHBOB, IOCJIC peMOHTa H
noeepky npudopa. CpeacTBaMi KOHTPOJIA SBAKIOTCA BHOBh OPUrOTOBJIEHHBIE
oOpasusl 114 rpagyHpoBku (He MeHee 3 oO6pa3uoB H3 NPUBEAEHHLIX B Tab-
NHIeE 2).

[ panyHpoOBOYHYIO XapaKTEPHCTHKY CUHUTAIOT CTAOWILHOM IPH BBINOJI-
HEHHH AMA Kaxaoro obpasna s rpagyHpoOBKYU CIEAYIONIET0 YCIIOBHA:

| X - C| <0,01-C-1,960 ¢ (1)

rne X — pe3ynsTraT KOHTPOJIBHOTO HM3MEPEHHUS MacCOBON KOHLEHTPAlIHH
HOHOB LIMHKa B 0Opa3iie 0/ rpadyHpOBKH, MT/ 1M : |
C — aTTeCTOBAHHOE 3HAa4Ye€HHE MacCOBOM KOHIIEHTPALlHH HOHOB LIMHKA
B ofpa3ue JUIS rPaXyHPOBKHU, MI/OM ;

O r — CpEOHEKBaApaTHYECKOE  OTKJIOHEHHE BHYTpHIAOOpaTOpHOH

A

IpEUH3HOHHOCTH, YCTAaHOBJICHHOE NPH peajiv3allid METONWKH B JNaboparo-
PMH.

[Ipumeuanne - JlonycTiMO CpeaHEKBAApPAaTHIECKOE  OTKIOHEHHE
BHYTpHNIA00paTOpHOM NMPEUM3HOHHOCTH MPH BHEAPECHUM METONUKH B nabo-

paTOpUH YCTAHABIMBATHL HAa OCHOBE BhIpaxkeHus: 9 g, = 0,840 | ¢ nocne-

AYOHIHM YTOYHEHHEM MO Mepe HAKOTUIEHHUS HHPOpMALHMH B Mpollecce KOH-
TpONd CTAaOHABHOCTH PE3yJbTAaTOB aHATH3A.

3HaYeHHs O, npuBelcHHl B Tabnuue 1.

Ecnu ycnosre CTabUNBbHOCTH rpaayHpPOBOYHON XapaKTEPHCTHKH HE
BHITOIHAETCSA TONBKO LIS OJHOrO o6paszna IUIs rpaayHdpoBKH, HEOOXOAMMO
BRINOJHUTH MOBTOPHOE U3IMEPEHHE 3TOro obpasia ¢ HeAb HCKIOYEHHS pe-
3yJIbTaTa, coJepxamero rpybyio norpeurHocTs.

Ecnd rpanyHpOBOYHAs XapakTepHCTHUKA HecTaOMNIbHA, BBIICHAIOT
IIPHYUHBI H TIOBTOPAIOT KOHTPOJIb C HCNONL30BAHHEM APYTHX 00pa3noB and
rpaiyupoOBKH, NpeayCMOTPEHHBIX MeTOAHKON. [1pH mosTopHOM 0OHapyxe-
HYH HECTAOHIILHOCTH I'PAAYHPOBOYHOH XApPAKTEPUCTHKH CTPOAT HOBEBIH rpa-
OYHPOBOYHEIHA rpaduk.
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8.6 OTO0op U xXpaHeHHue Npod

8.6.1 Ot6op npo6 npoussoasT B coorsercTBHH ¢ Tpeboranusamu 'OCT P
51592-2000 «Bona. Obuue tpeboranua k orbopy npob», [MTHJI & 12.15.1-08
«Metroauueckue ykasaHus no orbopy npob g aHanmm3a CTOYHBIX BOIY.

8.6.2 IlpoOnt OTOMPAIOT B CTEKIAHHBIE WIH NOJMITHACHOBbLIE OYTHUH,
[MpeaBapHTEeALHO ONONIOCHYTHIe oTOHpaeMoi oo, O6peM oToOparHOH HPoOkI
nomker 65ITH He MeHee 100 oM.

8.6.3 I1po6sl aganu3HpYIOT B AeHE OTOOpa MM KOHCEPRUPYIOT mobarne-
HHEM KOHLEHTPHUPOBAHHOH CEpHON WM COJIMHOM KHCIOTH (5 cM’ KHUCJIOTBI
Ha | mM’) mo 1 < pH < 2. Kontpomipyror pH 1o yHuBEpCaIBHOR HHAHKATOP-
HOH Dymare. 3akOHCepBUpOBaHHBIE MPOOB! XpaHAT He fonee 1 Mecsua.

8.6.4 Ilpu oTbope npob cocraBisiercs CONPOBOAMTENBLHBIA NTOKYMEHT MO
YTBEP>KAECHHOH GOpME, B KOTOPOM YKa3bIBAETCA:

- LleJ1b aHaNM34, NMpeAnoJaracMble 3arpA3HUTEIH;
- MECTO, BpeMs 0TOODA;
- HOMep npoOEI;

- 00BeM npoObI;

-JOSDKHOCTE, PamMuwnud oTobpasmiero npody, nara.

9 BLINOJHEHME H3MEPEHHH

[1poby Boawl, ectu oHa OwInla MOAKHCACHA, HOBOAAT N0 HEHTPAILHOM pe-
aKiMK¥ pacTBopoM ammuaka 1:1. 3ateM nopondar 3Havenue pH nmpobr! no 4,5 en.
pH pacrsopom cepHoH kucnaoTsl 1:1, kOHTpoNnHpys BeuuHy pH Ha noHomMmepe.

B MepHy10 Konby BMecTHMOCTHIO 50 cM® moMematoT 25 oM’ aHATH3HpYE-
Mot Boabl. Ecnu conmepxaHne MOHOB LIMHKA B BOJIE NMPEAIIONOXUTENILHO Donee
0,5 Mr/nm3, TO BOLY HE0oOXOAMMO pa30aBuTh AMCTWUTHPOBAHHOH BOMO#M Tak,
4yTOOBI MaccOBas KOHIEHTpALMs HOHOB ITHHKA COOTBETCTBORAJA JHana3ony 0,02
no 0,5 mr/aM’ (koadduimenT pa3basnenns ue Gonee 50).

K npo6e pobGaeasior 1 cM® 20 % pacteopa cymndara Harpus, 1 oM
10 % pactBOpa CyabOCAUTHIMNOBOH KMCNOTHI, 1 cM’ 10% pacTBOpa THOMOYE-
BBl K 2 cM® 0,05 % pacTropa cyabdapcazesa. THATENbHO MEPEMEUTHBAIOT H
nosogaT m0 Metku 0,05 Monn/aM’ pacTBOpOM HaTpHsA TeTpabopHOKHCIIOrO.
BHOBE nepeMeniuBaroT.
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Uepesz 10 MHHYT H3MEPSAOT ONTHYECKYIO [UIOTHOCTh ITOJIYYCHHOrO pac-

TBOpa MpH JJIHHE BOJIHBI 540 HM B KIOBETE ¢ TONMIOMHONW NOTrNOMAIOIIEN0 CNOA
S0 MmM.

M3 onTH9ecKOH [MIOTHOCTH NPOOBI BBIYHTAIOT OMTHIECKYK IUIOTHOCTH
«XOJIOCTOrO ONbBITa», MPOBESACHHOIND C NUCTWUIHPOBAHHOWH BOJOH 4epe3 BEChH
XOI aHaJIK3Aa.

B kauyecCTBe paCTBOpa CpaBHEHUS HCIIOJNB3YIOT JUCTHUIHPOBAHHYIO BOLY.
MaccoBYI0 KOHLIEHTPALHIO LIAHKA B MI/IM° HaXOAAT MO IPayHpOBOYHO-

MY rpadHKy.
[Tpu ananuse npoOk! BOAEI BHITIOJHAIOT ABA NapajUle/bHBIX ONMPEACICHHUA.

10 OBPABOTKA PE3YJILTATOB ASMEPEHHA

10.1 MaccoByio KOHIEHTPAILMIO MOHOB LMHKa (X, MI/AM’) B aHaMH3H-
pyeMO mpode BEMUCILIIOT 110 GopMyJie:

X=K=*C, (2)

rne C - MaccoBasd KOHLEHTpAaLMA MOHOB LIHHKA, HalJleHHad IO IpagyHpPOBOY-

HOMY TpadHKY, MI/AM ;
K - koadduuneHT pazdarneHus WM KOHUCHTPHPOBaHUA MpoOLL.

10.2 3a pe3ynbTar H3MEPEHHH NPUHUMAKT €NUHHYHBIH pe3yneTar (X)

WM cpeance apudmMermyeckoe 3nadenue (X,) ABYX apanielibHbiX Ompexe-
NEeHHH Xl H X2
X, +4X,
XCP = 2 3 (3)

IUIA KOTOPBIX BBINOJIHAETCA CACAYIOIICE YCIIOBHE:

| X1 — X, <0,01-r - Xep (4)

rme r - npenen NMOBTOPAEMOCTH, 3HAYEHHA KOTOPOro IPHBEACHHI B
TtablMie 3.

[Ipu HeBBInOMHEHHH YCIAOBUA (4) MOryT OBITH UCIIOJNIL30BAHEI METOAE!
((POBEPKU IPHEMAEMOCTH PE3YNLTATOB NMAPATICNBHEIX CNPEeAeeHU H yC-

TAHOBJEHHSA OKOHYATENbHOIO pe3dynbTaTa coraacHo pasneny 5 'OCT P HCO
5725-6-2002.

10
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PacxoxknmeHne Mexny pe3yabTaTaMH H3IMepeHHH, MONYYEHHBIMHU B
ABYX JIabopatopHsaX, He JAOJDKHO MpeBbIaTh fpenesia BOCMPOU3IBOIHMOCTH.
[Ipn BBIMONHEHHH 3TOTO YCIHOBHA MpHEeMIIEMBI 006a pe3ynbTara aHaliu3a, U B
Ka4ecTBE OKOHYATEBHOrO MOKET OBITH HCIIONB30BAHO HX CpefHEE apUPMe-
THYECKOE 3HayeHHe. 3HaAYEeHHA MIpelesia BOCMNPOH3BOIAHUMOCTH MMPHBEACHB! B
Tabauie 3.

[Ipu npeBbIIEHUH IIpejenia BOCOIPOHUIBOAUMOCTH MOTYT OBITH HCITOJb-
30BaHBl METOALI OLEHKH MNPUEMIEMOCTH PpPe3yJbTaTOB aHalM3a COrJlacHO
pasneny S TOCT P UCO 5725-6-2002.

YucneHHoe 3HAYEHHE pe3yabTaTa aHanM3a JODKHO OKAHYHBAThCA
LU pOH TOrO e pa3psaa, YTO H 3HAYEHHE NMOTPENIHOCTH.

Tabnuua 3 — JIHana3oHbl H3MepeHUH, 3HAUeHHS MpeeJIoB NOBTOpsie-
MOCTH H BOCNIPOH3BOAKMOCTH OpPU BePOATHOCTH P=0,95

IlnanazoHsl l [Ipenen [Tpenen
U3MEPECHHH, [MOBTOPAEMOCTH BOCIIPOH3IBOIHMOCTH
M1/ HM3 (OTHOCHTENBHOC 3HAYEHHE (OTHOCHTENLHOE 3IHAYEHHE
JOITYCKAeMOro pacxoxae- | AoMyCKaeMoro pacxoxjacHus
HHUA MEXIY JBYMS pe- MEXIOY ABYMSA pe3yAbTaTaMH
3yAbTaTaMH Nnapannesnb- H3MCPEHHH, NONYYCHHBEIMH B
HbIX OMpeAeacHHH), pasHbBIX nabopaTtopunx),
r, % R, %
Ot 0,005 po 0,02 BrI. 34 50
Cs. 0,02 no 0,1 Bxn. - 28 42
Cs. 0,1 no 5 Bk T 20 31

11 OOOPMJIEHHE PE3VJLTATOB USMEPEHHUH

PesynpTraTr H3MEPEHHH MaccoBOW KOHUEHTpAllMH HOHOB LMHKA
3
(X, Mr/IM’) B JOKYMEHTAaX, NPeAyCMaTpHBAaIOMMUX €ro HCNonb3iOBaHHE, MO-

xeT ObITh NpeacTaryicH B Buae: X + A, P=0,95,
rone A - rmokasareinb TOYHOCTH METOAHKH.
3HayeHue A paccauteialoT no dpopmyne: A = 0,01-6-X. 3HaueHue &

[ipHBei€HO B Tabnuue 1.

JlomycTUMO pe3ynbTaT U3MEpeHH B HOKYMEHTAX, BEIIABAEMbIX Jia-
OopaTopHel, npeacrasnarts B BHae: X x A,, P=0,95, npu ycnoeun A, < A,
rae

11
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X — pe3ynbTaTr HIMEPEHUHA, MONYHYEHHBIH B TOYHOM COOTBETCTBHHU C
[POMUCHIO METOJHUKH;

T A, - 3HAYEHHUE XaPAKTCPHCTHKHU MOTPEnIHOCTH pPe3yJIbTaTOB H3MEpE-

HUH, YCTAHOBJICHHOE NMPH peaiM3allid METOOMKH B JTabopaTopUH, U obecne-
YHUBAEMOE KOHTPOJIEM CTAOHJIBHOCTH pPE3yNLETaTOB aHANN3aA.

12 KOHTPOJIbL TOYHOCTH PE3VJLTATOB USMEPEHHH

12.1 O0mue moJoKeHus

KoHTpo/Ib KayecTBa pe3ylbTaTOB U3MEPEHHN [TPH pealM3allid METOIHKH
B JJaDOpaTOPHH IIpeJyCMaTPHBAET:

- ONEPATHBHBIA KOHTPOJIb IIPOLEAYPH H3IMEPECHHM,

- KOHTPOJIb CTAOUNBLHOCTH PE3yJILTATOBR H3MEPEHHH Ha OCHOBE KOHTPOJIA
CTaOWILHOCTH cpeiHero keaaparHueckoro oTkioHeHus (CKO) nosTopsaemo-
ctu, CKO mpoMexyTodHo#l (BHYTpHIalopaTopHOit) MPeH3HOHHOCTH U TIpa-
BHJILHOCTH.

IlepHOOHYHOCTL KOHTPOJIR UCIOJHHUTEJIEM NPOLEOYPH! BLIMTOJHEHHUA H3-
MEpEHHH H aJirOPHUTMbI KOHTPOJIBHLIX NPOLELYP, @ TAKKE peaNM3yeMule Ipoue-
IypEl KOHTPOJIA CTaOWILHOCTH pe3yJIbTATOB HM3MEPCHHH PErIaMEHTUPYIOT BO
BHYTPEHHHUX JOKYMEHTaX 1abopaTopHH.

Paszperiense npoTHBOpeuMi MexXIOy pe3yJbTaraMd [BYX JaboparopHii
npoBoJAT B coorBeTcTBUH C 1. 5.3.3 'OCT P UCO 5725-6-2002.

12.2 OnepaTHBHbLIH KOHTPOAL NpoueaAypbl H3IMepeHHH
¢ HCNOJIL30BAHHEM MeT0Ja A00aBOK

OnepaTuBHbIA KOHTPOJb MNpOUEOYPbl H3MEpPEHUH INPOBOAAT NYTEM
CpaBHEHHs pe3yJibTaTa OTACNBHO B3STOH KOHTPOJNBHOW mnpouenypsl K, ¢
HOPMAaTHBOM KOHTpons K.

Pe3ynbTaT KOHTPpONHLHOH Ipouenyph! K, paccuuThIBalOT nNo popmyne:

Klu:: X;p_Xp—Cd L (5)

c

roe X, — pe3ynsTar aHajlM3a MacCOBOH KOHLUEHTpaUWH HOHOB LIHHKA B

npobe ¢ U3BECTHOH N0OaBKOH — cpenHee apHGMETHYECKOEe NBRYX pe3ybTa-

TOB NapajIA€NbHEIX ONpedeNIeHUH, pacX0OXIAE€HHUE MEXIY KOTOPBIMH YAOBJIE-
TBOPAET YCNOBHIO (4), Mr/oM’;

12
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X, — pe3ynbTaT aHaJH3a MacCOBOH KOHIEHTpAaUUM HOHOB LHHKA B

HCXOAHOH fnpobe — cpellHee apudMeTHHECKOEe ABYX PE3yJbTATOB Mapan-

ACNBHBIX ONpeldencHHH, PACXOXKIeHHE MEXKIY KOTOPBIMH YIOBIETBOPAET
yCH0BHIO (4), MI/OM’.

HopmaTHe koHTpona K paccadaTeiBalOT o GopMyne:

2 2
K= Aﬂ.x;p +An.xq > (6)
riae An.x;,’ An,x,, - 3HAa4YeHHS XAPAaKTECPUCTHKH MOTIPEUIHOCTH pe-

3yABTATOB H3MEPEHHH, YCTAHOBJICHHEIC B J1aDopaTopUHd OpH peain3aliui
METOOHKH, COOTBETCTBYIIHE MAaCCOBOH KOHUEHTpPAllMH HMOHOB IIHHKa B
npobe ¢ H3BeCTHON H06aBKOH B B HCXOOHOH 1Tpobe COOTBETCTREHHO.

Ilpumeyanne - JIOMYCTHMO XapakTEPHCTHKY NOIpEINHOCTH pe3yJibTa-
TOB HU3MEPEHUH NPH BHEAPEHHH METOAMKH B AabOpaTOpPHUH YCTAHABAHBATD
Ha OCHOBE BbIpakeHHA: A, = 0,84-A, ¢ nocnenyromuM YTOYHEHHEM 10 MEpE

HAaKOMNECHKHI HHQOPMALMH B NPOLECCE KOHTPONA CTaOUNBHOCTH pe3YNLTATOR
H3IMEpPECHHHA.

[Ipoueaypy aHanu3a NpU3HAIOT YAOBIETBOPUTEIBLHOM IIPH BBIMOJNHE-
HHH YCIIOBHA:

K. <K (7)

Ilpn neBninonHeHnH ycnosna (7) KOHTPOABLHYIO NPOLEHYPY IMMOBTOPS-
FOT. [IpH MOBTOPHOM HEBBINOAHEHHH YCIOBHA (7) BLIACHAIOT IPUYHHEI, IIPH-
BOAAIHME K HEYQOBJIECTBOPHTECLHBIM Pe3yJIbTaTaM, H NPHHUMAIOT MEpH! MO
X YCTPaHEHHIO.

12.3 OnepaTuBHBLIA KOHTPOJL NpoUeaypsl H3MeEpeHHH -
¢ HCNIOJIL30OBAHHEM 00pAa3loB AJIA KOHTPOAA

OnepaTuBHBIA KOHTPOAL NOPOLEAYPHI H3MEpPEHUH IPOBOAAT ITYTEM
CpPaBHEHHS pe3yApTaTa OTAENLHO B3ATOM KOHTpPONsHOH mnpouenypsl K, ¢
HOpMaTHBOM KOHTpoJA K.

Pe3ynsTaT KOHTPOJIbHOKH npouenypsl K, paccyuteiBaroT no popMyne:

K, =|C,-C| (8)

13
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rae C_ — Ppe3yiapTaT aHaiv3a MacCOBOH KOHUEHTpauUHH WOHOB UHHKA B

obpaiue 018 KOHTPOAA — cpenHee apHPMETHUYECKOE ABYX pe3ynsTaros Nna-

panfiebHbIX ONPEAECNCHHH, pacXOXKACHHE MEXIAY KOTOPLIMH YAOBAETBOPAECT
3

yCNoBHIO (4), MT/AM;

C — aTtrecTOBaHHOE 3HaveHUe obpa3ua mns KOHTPONA, Mr/aom’.

HopmaTtue kOHTpONs K paccyUThIBaKOT Mo gopMmye
K=A4,, (9)

rpe * A, - XapakTepucTHKa MOrPEIUHOCTH Pe3yALTATOB aHaliM3a, Co-
OTBETCTBYIOUIAs aTTECTOBAHHOMY 3Ha4YyeHHUIO oOpa3na angd KOHTPOJIA.

IIpumeuanue - JJonmycTUMO XapaKTEPHCTHKY MOFPEMIHOCTH pe3yabsTa-
TOB H3MEPEHHH NpH BHEAPEHHH METOAHKH B naboparopHH yCTAaHABIHBATH
Ha OCHOBE BbIpaxkeHHA: A, = 0,84-A, ¢ nocneayrommM YTOUHEHHEM 10 MEPE
HaKoNJIeHHUA HHPOPMALHH B MPOLECCE KOHTPOJIA CTAOHABHOCTH PEe3ybTATOR
U3MEPEHHH.

Ilpouenypy aHaiiM3a NpH3HAKOT YJOBNETBOPHTEJBHON MPH BLITOHE-
HHH YCIIOBHA:

K. <K (10)

[Ipy HeBbIMOAHEHUU YCNOBHUA (10) KOHTPONBHYIO MpoUEeaypY MNOBTO-
patoT. [lpu noBTOpHOM HeEBLIMONHEHHUU YCHAOBUA (10) BHLIACHSAIOT NPHYUHBL,
NPHBOAAILUME K HEYAOBJECTBOPUTEJIBHLIM pe3yjbTaTaM, H NPHHHMAIOT MEPhI
10 UX YCTPAaHEHHIO.

14
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INPHJIOXKEHHUE

K ceuaeTenbCTBY Ne 020/01.00301-2010/2012 06 aTTrecTannm
METOANKH U3MEPEHHUH MACCOBON KOHUEHTPAUHY HOHOB UHMHKA B IPHRPOIAHBIX
H CTOYHBIX BOAaX POTOMETPHIECKHM METOOM
¢ cynbgapcaseHom

Ha | nucre

Jrwer | ys |

Tabmna 1 — JlHana3oxn H3MEPEHHHA, 3HAYEHK S TTOKa3aTesIed TOYHOCTH, HOBTOPAESMOCTH H

BOCHPOH3B0JHUMOCTH
- - - — _—‘—__-l
Hana3on Iokasatens Ilokasarens [Iokasarens
H3IMEPEHMH, TOTHOCTHE' [IOBTOPAEMOCTHE | BOCHPOA3BOLHMOCTH |
mr/ oM | (rpaHWub! oTHOCK- | (OTHOCHTENLHOE Cped- | (OTHOCHTENLHOE Cpen-
TENbHOR NOrpewHo- | HEeKBAAPATHYECKOE | HEKBAAPATHYECKOE
CTH NIDH BEPCATHOCTH OTHKNOHEHHKUEC NOBTO- OTKJIOHCHHEC BOCTIpH-~
P=0,95)}, PREMOCTH) : 3804HMOCTH),
1 ia\, uf{l Gr y % I GR ] %
Ot 0,005 mo 0,02 Bxu. 35 | 12 18
. . —‘——_ ——
Ce. 0,02 10 0,1 Bx. 30 10 15
Cs. 0,1 mo S BxUI. 20 7 11 |

Tabnuua 2 ~ [lvanasonnl H3MepeHHH, 3Ha9€eHUd NpeAeioB NOBTOPIEMOCTH H
BOCHPOH3BOAHMOCTH NIpH BeposTHOCTH P=0,95

JuanasoHm : [lpenen [Ipenen
H3IMEPEHHH, MOBTOPAECMOCTH | BOCIIPOH3BOAKMOCTH
M/ oM (OTHOCHTEJILHOE 3HAYEHHE (OTHOCHTEIBHOE 3HaUeHHE HO-
AOIYCKaeMOr0 PacXOXAEBHUA | [YCKaeMOro PacxXOXICHHUA Me-
MEXOY OBYyMs pe3yibTaTaMHd | XAY ABYMS pe3yJibTaTaMH H3-
napanienbHbIX ONpenene- MEpPEHHH, HIOIYIYEHHBIMH B pa3-
HUR), 1, % HBIX JTabopaTopHax), R, %
Ot 0,005 o 0,02 sk, 34 50
Cs. 0,02 no 0,1 Bxn. 28 ' 42
: - -
| Cn. 0,1 no 5 sk | 20 31

Hagansuuk otaena OPBY «PIIAO»
Oxcnepr-merponor (Cepraguxar Ne RUM 02 33.00389-2,
garta Belpaym: 12.11.2012r.)
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