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1 OBIIHE MMOJIOKEHUS

1.1 Hacrosimas meTtoamka pacrpocTpaHsieTcs Ha paboude STalOHBI aKTHBHOCTH HOHOB
HaTpHd B BOAHBIX pactBopax POAU-Na TY 2642-005-02567567-2009 (nanee — paGouue
aTanoHsl), usrorasmupaemeie ®I'YII «BHUUOTPU», p.n. Mennaeneeso, T. ConnevHoropck
Mockosckoi o6nacti. PaGoune 3TanoHbl npeaHa3sHAaYeHbl U BOCIIPOM3BENCHHS W IEpeIayu
noKasaresisi akKTUBHOCTH (pNa) ¥ eIMHHIIbI aKTHBHOCTH HOHOB HaTpHs B BOIHBIX pacTBOpax B
cootBeTcTBHH ¢ [Ipukazom @enepaibHOro areHTCTBAa MO TEXHHYECKOMY PETyJIHPOBAHHIO H
merposiorui Ne 2840 ot 29 nosGps 2019 r. «O6 yrBepxkaenun ['ocyaapcTBeHHON MOBEPOYHOIA
CXEMBI Ul CPE/ICTB H3MEPEHHH 3I€KTPOXHMHYECKHMH METOJAaMH HOHHOTO COCTaBa BOIHBIX
pacTBOpPOB (cpeAcTB H3MepeHHi pX)»

1.2 Metonvka NOBEPKH YCTaHABIHBAeT METOAB! INEPBHYHON MOBEPKH M MOPAIOK
odopmnenus pesynbratoB noeepkH. [leproandeckoii nosepke pabounii ITaNTOH HE TOUIEHKHT.

1.3 Hacrosmas MeToMKa IOBEPKH MOXKET OBITH MpHMEHEHa NpPH KaluOpoBke pabouero
3TaJIOHA aKTHBHOCTH HOHOB HAaTpHA B BOJAHBIX pacTBopax POAM-Na. Pacuer HeonpeneneHHOCTH
npH kanubposke npoussoanTs mo 'OCT 34100.3-2017/ISO/IEC Guide 98-3:2008.

2 IEPEYEHbB OIEPAIIMI TOBEPKHA

2.1 Ilpn npoBeneHHH MOBEPKH JO/DKHBI OBITH BBINOJHEHBI ONEPALHM, YKa3aHHLIE B
Tabmuue 1.
Tabnuua 1 — Onepaiun noBepku

[Tposenenue onepauuu npu
Howmep IYHKTa
HanmeHoBanue onepauuu [IEpPBHYHOM
METO/IMKH ITOBEPKH
IIOBEPKE
1 Bremnuit ocMoTp 7 na
2 TloarotoBka K moBepke M OmpoOOBaHHE g na
CpeJICTBa H3MEPEHHH
3 [IlpoBepka mnporpaMMmHOro obecrnedyeHus 9 na
CpEeACTBA H3MEPEHHH
4 Onpenencaue aGCOMOTHOM MOrPEIIHOCTH 10.1
. Ia
BOCIIpOH3BeIcHHS pNa
5 Onpenenenue OTHOCHTEJIbHOH
NOrPENIHOCTH BOCHPOM3BeAeHHs akTHBHOCTH | 10.2 na
HOHOB HaTpH

2.2 TloBepsiembie paboune 3TATOHBI MOUIEXKAT TOIBKO NEPBHYHOMN IOBEPKE TIPH BBIMYCKE C
NPOM3BOJICTBA.

3 TPEBOBAHMUS K YCJIOBUSIM ITPOBEJIEHHUS IIOBEPKH

3.1 Ilpu npoBeIeHHH NOBEPKH OJDKHBI COOIIOAATHCS CEAYIONIHE YCIOBHS:

- TEMIIEpaTypa OKpYKaloIIero Bo3ayxa ot +15 no +35 °C;
- OTHOCHTEJIbHAS BJIAKHOCTH ot 30 1o 80 %;
OKpY’Kalollero Bo3ayxa

- aTMOoc(epHOe J1aBNIeHHe ot 84 no 107 kIla




4 TPEBOBAHMS K CIIEHUAJIUCTAM, OCYIIECTBJISAIOIIHUM ITOBEPKY

4.1 IloBepuTens N0/KEH HMETh BBICIICE HIIH CpeIHETeXHHYecKoe 00pa3oBaHHE, BIIaNeTh
TEXHUKOH MOTEHIHOMETPHYECKHX H aMINEPOMETPHYECKHX H3MEPeHHH, 3HaTh HOPMaTHBHYIO H
Texm{qecxylo J.'[OKYMCHTaLlHIO H 65]'[‘1: aTTECTOBAH B KA@4YECTBE I]OBBpHTeJ]ﬂ.

5 METPOJIOTHYECKHE U TEXHUYECKHE TPEBOBAHHUS K CPEJCTBAM
IOBEPKH

5.1 Tlpu npoBeneHWH NOBEPKH [O/DKHBI OBITH NPHMEHEHBI CpEICTBA, YKa3aHHbIE B
tabnuue 2. Cxema ycTaHOBKH npuBeeHa B [Ipunoxennu A.
Tabmuua 2 — Cpeacra noBepkH

Homep HanmenoBanue u Tun (ycrnoBHOe 0003HaYEHHE) OCHOBHOTO HJIH BCIIOMOTaTeJIbHOTO

MYHKTa CpeJcTBa NOBEPKH; 0003HAaUCHHE HOPMATHBHOTO JIOKYMEHTA, perjlaMeHTHPYIOLIEro
METOIUKH TeXHHYecKue TpeOoBaHMs, U (MJIH) METPOJIOTHYECKHE H OCHOBHEIE TEXHHYECKHE
MOBEPKH XapaKTEPHCTHKH CPEICTBA MOBEPKH

OcHognbie cpedcmea nosepku

10 ko3¢ dunuente oxsara k = 3 £ 0,006)

['ocynapcTBeHHBINH MEPBHYHBIH 3TalOH NMOKasaTtened pX aKTHBHOCTH HOHOB B BOIHBIX
pactBopax [DT 171-2011 (cymmapHas pacimiHpeHHas HEONPEAeNEHHOCTh INpH

15)

Bcnomozamenvroe obopyoosanue

00/MHH, MaKCHMaTbHBIH 00BeM nepememuBanus (Boaa) 15 i).

Tepmomerpsl nudpossie Manorabaputhsie, Mmoa. TIIM 1500-02-TC21 (per. Ne 20856-

Marnutnas memanka BioSan MSH-300 (auanason perynupoBanus ckopoct 250-1250

10 1000 cm® , KJIacC TOYHOCTH 2.

ITocyna Mepnas snaboparophas creknsaHas mo ['OCT 1770-74. O6wem ot 10 mo

crabunsHOCTh 10 £0,0007 °C) (per. Ne 40415-15)

5.2 JlomyckaeTcs TNPHMCHEHHE AaHAJOTMYHBIX CpEACTB MOBEPKH, 00eCHeYHBarOIINX
ompe/ie/IEHHE METPOJIOTMYECKHX XapaKTEePHCTHK MoBepseMoro paGouero 3rajioHa ¢ Tpedyemoii
TOYHOCTBIO.

5.3 Bcee cpencrtsa u3MepeHHH, IPUMEHsEMbIE IIPH TOBEPKE, I0JDKHBI HMETh JICHCTBYIOIINE
CBHJIETEILCTBA O IOBEPKE YCTAHOBJICHHOTO 0Opasia.

6 TPEBOBAHHA IO OBECIIEYEHHIO BE3OIIACHOCTH ITPOBEJIEHHA
ITOBEPKH

6.1 Ilpu mnpoBeneHHWH TOBEPKH [O/KHBI BBINOJHATECS OOIIME MpaBHIa TEXHHKH
Oe3onacHocTH W npou3BoiacTBeHHOH canuTapuu mo ['OCT 12.1.007-76, TOCT 12.1.005-88, a
TAKJKE YKa3aHWA COOTBETCTBYIOLIMX pa3/iesioB 3KCIUIyaTAallHOHHOM JIOKyMEHTAallHH CpeacTB
TIOBEPKH.

7 BHEILIHUH OCMOTP CPEJICTBA U3MEPEHUI

7.1 Buemnuit ocMoTp pabodero 3TaloHa NPOM3BOAMTCA MOCIE YCTAHOBIEHHS €ro
METPOJIOTHYECKHX XapaKTePHCTHK, YIaKOBKH H MapKHPOBKH.

3

Tepmocrar xuakoctHo#t Fluke 7008 (mmamason temmeparyp -5 °C mo +110 °C,




7.2 Pe3ynbTaThl BHEIIHEr0 OCMOTPa CYHMTATh IOJOKHTEILHBIMH, €CIIH KOMILIEKTHOCTb,
YIIaKOBKa ¥ MapKHpPOBKa COOTBETCTBYET IAaCIIOPTHBIM JaHHBIM. B MPOTHBHOM clTydae pe3ynbTarsl
TIOBEPKH CYHTATH OTPHLIATEIbHBIMH.

8 IOATOTOBKA K ITOBEPKE U OITPOBOBAHME CPEJICTBA U3MEPEHHUI

8.1 VYcraHoBneHHE METPOJIOTHYECKHX XapaKTEPHCTHK OCYIIECTBHTH [0 YINAKOBKH H
MapKHpOBKH pabouero stanoHa. [IpoussectH otGop Tpex mpob, H3rOTOBJIEHHOro paboyero

sTasona, o6semMoM 150 cm’.

8.2 JlabBopatopHas nocyaa nepej NpoBeJEHHEM MTOBEPKH J0DKHA OBITH CYXO#H ¥ YHCTOH, B
NPOTHBHOM Cly4ae ee¢ HeoOXOAMMO NPOMBITH AMCTH/UIHPOBAHHOW BOIOH, COOTBETCTBYOLIEH
I'OCT P 58144-2018, u BICYIIHTS.

8.3 IloaroroButh K paboTe cpeacTBa MOBEPKH B COOTBETCTBHH C MX 3KCILTyaTallHOHHOM
JIOKyMEHTAILHEH.

9 IIPOBEPKA IIPOT'PAMMHOTI'O OBECIIEYEHHS CPEJICTBA U3MEPEHHUI

[IporpammHuoOe obecnieueHre cpeicTBa H3MEPEHHI OTCYTCTBYET.

10 ONPEAEJEHUE METPOJIOTMYECKHX XAPAKTEPUCTHUK CPEICTB
W3MEPEHUH

10.1 Onpenenenue abcomOTHON NOTPEMIHOCTH BOCIPOM3BeAeHHs pNa

10.1.1 Cobpats cxemy cornacto [Ipunoxkenuio A.

10.1.2 Tlpn mpoBeieHHEe MOBEPKH HCIMOJIb30BaTh pacTBOopbl M3 coctaBa DT 171-2011 ¢
3HauUeHHAMH Tokasarens aktuBHocTH pNa 1,11, 2,05, 3,03, 4,01. Temneparypa noBepseMbIX
obpasuoB nomkHa 6bITh MO (25+0,1) °C.

10.1.3 IlpoBecTu onepatmio A1 orodpaHHOro odpasua

a) [loaroroButs nopepsiembd pabounit 3TanoH co 3HaueHHeM pNa 1,11 B COOTBETCTBHH €
MacropToM.

0) B 7neByw 4YacThb 3NEKTPOXHMHYECKOH sueikn Hamuth 100 cM’ MOHOIEMEHTHOTO
3TAJOHHOrO pacTBopa HOHOB HaTpHsd ¢ pNa 1,11. B mpaByio 4acTh 371€KTPOXHMHYECKOH SYEHKH
samaTs 100 oM’ Hceneayemoro pabodero trajaoHa.

B) [Toacoenunuth ko BXomy BosbT™MeTpa (7) (knemma «LO») snektpon (5), a Ko BXoay
BoneT™eTpa (7) (xknemma «HI») asnexktpoa (3). BrmouuTh BOIBTMETP M CHSATH TOKa3aHHS
soabT™eTpa U, (MB). MU3mepenus noeroputs 10 pa3 uepes 30 c. [Tokaszanus 3aHECTH B MPOTOKOI
MIOBEPKH.

r) OTcoeHHHTH BXOBI BONBTMETpPA OT JJIEKTPOJOB M MOMEHATH KiIeMbl BojsT™MeTpa (7)
MECTaMH IPOBECTH OMEpalMH aHaJOrH4YHO 1. B mnokaszauus U, (MB) 3aHecT B mpoToKON
MIOBEPKH.

1) IloBTopuTh Omepanuu i BCeX 3HAYEHHH MOHOAJIEMEHTHBIX JTAJOHHBIX PacTBOPOB
HOHOB HATPHA COTJIaCHO 1. a) —T).

10.1.4 TloBTOpHTH oOmepanMH a1 BceX oOTOOpaHHBIX 00pa3moB pabouero 3TanoHa
cornacHo m. 10.1.3

10.1.5 O6paboTky pe3ynbTaToB H3MepeHHii mposecTH no 1. 10.1.6

10.1.6 O6paboTka pe3yIbTaTOB H3MEpPEHUH

a) BEIYHCIIUTh CPEe/IHHE 3HAYECHHSA U, H U—2 o hopmynam (1) u (2):
U =31,0,,B (1)
Ty = 5;%]2, Uy, B )
6) paccuMTaTh NOKa3aTeNIb akTHBHOCTH pNa pabodero stanona mo gopmyie (3):



pNa =R—’_DT-(L7. +U) (3)

rae F — nocrosaHas @apanes (F = 96485 Kn/moinb);

R — razoBas noctosuHas (R = 8,314 J[/K-Moib);

T — 3na4eHHe TeMnepaTyphl pacTBopa B rpaaycax Kenssuna (T = 298 K).

B) Paccuntars abcomoTHyIO norpemHocTs Bocnpon3peeHus ApNa mo popmyne (4):

ApNa = |pNa__ - pNa| (4)
rane pNa,, — 3HauyeHue MoKasareins akTHBHOCTH MOHOJJIEMEHTHOIO 3TJIOHHOTO PacTBOpa HOHOB
HaTpHs.

10.1.7 Pe3ynbTaThl MOBEPKH CYHATATh MOJIOXKUTEILHBIMH, €C/TH a0COMIOTHAS MOrPEIIHOCT
BOCTpou3Be/ieHHs pNa HaxomuTcs B gomycTHMBIX mpezgenax +0,01. B nportuBHOM ciyuae,
pe3yJIbTaThl OBEPKH CUHTATh OTPHIIATEIbHBIMH.

10.2 Onpenenenne OTHOCHTENBHOM MOTPELTHOCTH BOCIIPOH3BEACHHS aKTHBHOCTH

10.2.1 Onepaiunu BLINOMHSIOTCS Ha OCHOBE JAHHBIX, MOMy4eHHBIX B 1. 10.1

10.2.2 PaccuuTtaTh aKTHBHOCTb HMOHOB HaTpus (a,), oroGpaHHOoro obpasua pabouero
sranoHa mo Qopmyne (5) W JAeHCTBHTENbHOE 3HAYEHHE AKTHBHOCTh HOHOB HATpHA
MOHO3JIEMEHTHOTO 3TAIOHHOTO pacTBopa (a,) no gopmyie (6) :

a, = M,-107PNa ()
a; = Mg+ 10PN (6)

rie My - MonsSipHast KOHIIeHTpamus, paBHas | MoTs/av’.
10.2.3 PaccuntaTh OTHOCHTENBHYIO TNOTPEHIHOCTh BOCHPOW3BEJCHHS AKTHBHOCTH MO
dopmyne (7):
§ =22 .100%, (7

a

P
10.2.3 Pe3ynbTaThl MOBEPKH CHYHTATH MOIOKHUTEIBHBIMH, €C/IH 3HAYEHHS OTHOCHTEIBHOM
MOrPEIIHOCTH BOCIIPOM3BEIEHHS aKTHBHOCTH & HAXOAMTCH B JomycTHMbIX npexenax =+0,5%. B

[IPOTHBHOM Clly4ae, pe3ylIbTaThl IOBEPKH CHATATE OTPHIIATCIIBHBIMH.

11 TOATBEPKAEHUE COOTBETCTBHUSI CPEJICTBA W3MEPEHHI
METPOJIOTHYECKHM TPEBOBAHUSIM

11.1 Onpenenenne abcomoTHO# NOrpeITHOCTH BOCIIPOH3BeieHHs pNa

PesynpTaTbl MOBEpKHM CYHMTaTh MOJIOKHTENBHBIMH, €C/IH abCOJIIOTHAsA MOrPElIHOCTE
BOCIIpOH3Be/ileHHs pNa Haxomutcs B aomycTHMbIX mpegenax +0,01. B mpormBHOM ciyuae,
Pe3yNbTaThl IOBEPKH CYHTATH OTPHIATE/ILHEIMHA.

11.2 Onpenenenye OTHOCHTENBHOM TOTPENIHOCTH BOCIIPOH3BEIEHHS AKTHBHOCTH

Pe3yneTaThl MOBEPKM CUMTATh IONOXHTENLHBIMH, €CIH 3HAYEHHS OTHOCHTEILHOM
MOTPEITHOCTH BOCIPOU3BEICHH aKTHBHOCTH & HAaXOJMTCS B JONMYCTHMBIX mpemenax =+0,5%. B
MPOTHBHOM CJTy4ae, pe3yJIbTaThl IOBEPKH CUHTATH OTPHIIATETLHEIMH.

11.3 O6ssarensuepie TpeGoBaHHs K paboueMy O3TAlOHY AKTHBHOCTH HOHOB HAaTpHsA B
BOAHBIX pacTBopax PDOAW-Na cornacho [Ipukasy ®emepanbHOro areHTCTBA 10 TEXHHYECKOMY
perynupoBannio ¥ Merponorud Ne 2840 ot 29 wHosbGps 2019 r. «OG yTBepkIeHHH
["ocynapcTBeHHOH MOBEPOYHO# CXEMBI [UIS CPEICTB H3MEpPEHHH JIeKTPOXHMHYECKHMH METOIaMH
HOHHOI0 COCTaBa BOIAHBIX PaCTBOPOB (Cpe/CTB H3MepeHuit pX)»:

- IMana3oH 3Ha4YeHuit pNa ot |1 1o 7 npu remneparype 25 °C;

- Tpemen JomyckaeMoH abCONIOTHOH TOTPEIHOCTH BOCIPOW3BENCHHS II0Ka3aTens
axtuBHOCTH pNa =0,01, npu tremneparype T =25 °C



12 O®OPMJIEHHME PE3YJIbTATOB IIOBEPKH
12.1 Pe3ynsraTsl oBepkH 0OPMHTH MPOTOKOJIOM IPOH3BONIBLHON (OPMBI.

12.2 Tlpu mnonoXWTENBHBIX pe3yjbTaTax IOBepkH paboyero J3TalloHa CYHTAETCH
IPUrOAHBIM, TpPH OTPHLATENbHBIX pe3yJbTaTaX IMOBEpPKH paboyero J3TaloHa CUWTAETCH
HENPUTOAHBIM K IPUMEHEHHIO.

12.3 Pesynsrartel moBepku pabodero 3TasoHa akTHBHOCTH HOHOB Hatpus PDOAM-Na
MOATBEPXKIAIOTCSH CBEAECHHAMH O pe3yibTaTaX MOBEPKH CPEICTB H3MEpEHHi, BKIIOYEHHBIMH B
DenepanbHblil HHOOpPMaHOHHEIH (OHI Mo obecneueHHI0 eqHHCTBA H3MepeHHH. 1o 3asBienHIo
BJIaJebla pabodero 3TajloHa BbIIAETCA CBHAETEIBCTBO O MOBEPKE.

12.4 B ciy4yae NOCTaBKH BJajlelblly HECKONBKHX (PIaKOHOB TNOBepeHHOro pabodero
JTaJlOHa € OJHHMM 3aBOJACKHM HOMEpPOM H C OJMHAKOBbBIM CPOKOM TFOJHOCTH IOIMYCKaeTcs
0(OpPMJIATE OZHO CBHIETENBCTBO O MOBEPKE.

3amecturens HavaapHuka HUO-6

o Hay4HOH pabote O . T‘P& C.B. IIpokynun

3amectuTens HauanbHuKa naboparopun 630 HUO-6 /¢ Q"tﬁf;{--" JI.A. Benbruna
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MPUJIOKEHHE A
(obsi3aTenbHOE)

Cxema mnoBepKH

| TR /T

1 - Tepmoctar, 2 - TepMOMETP LH(POBOH ManorabapuTHeI, 3 — HaTpPUH-CENEKTHBHBIH
anextpon Ne 1 u3 cocrasa ['DT 171-2011; 4 - STanoHHbIH MOHO3JIEMEHTHBIA PacTBOp H3
coctasa DT 171-2011; § — narpmii-cenektuBHbH nektpox Ne2 u3 cocrasa ['OT 171-2011,
6 - MeIaIKH MarHMTHBIC, 7 — BONbTMeTp U3 cocraBa [DT-171-2011; 8 - m3mepuTenbHas

suelika; 9 — obpasen paboyero 3TanoHa.



