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PEKOMEMHIADDID WU oo M ETZPOJOTMWH

T'ocynapcrBennas cucrema oGecneveHHst eTMHCTBA H3MePEHUil
pH-METPHI 1 UOHOMEPHI

Mertoauka noBepkH

Jlarta sBeseuns 2004—03—01

1 O6nacTs npuMeHeHus

Hacrosue pexkoMeHIaUMW YCTAHABIMBAIOT METOAbl M CPeICTBAa MEPBHYHON M INEPUOAMYECKON
noBepok pH-MeTpoB 1 HOHOMEPOB (Jasiee — MPUOOPbLI), COCTOALIMX M3 EKTPOIOB, TATYMKOB TEMIMEPA-
TYDPBI ¥ U3MEPUTENBHBIX Npeodpa3osatesneit (MIT) u npeaHa3sHAYEHHBIX JUTS M3MEPEHHS AKTHBHOCTH HOHOB
Bosopona (pH) M (unu) opyrux aHHOHOB M KaTMoHOB (pX), a Takxke WIS M3MEPEHUs TeMmIlepaTyphbl
KOHTPONMPYEMBIX BOAHBIX PaCTBOPOB (7).

[ToBepke momBepraloT NpuUMEHseMmble B cepe rocyoapcTBEHHOTO METPOJOTMYECKOro KOHTPOAS M
HaA30pa BCE BHOBb BHIMTYCKAEMBIE, BLIXOMSALINE H3 PEMOHTA M HAXOMSIIMECS B IKCIUTYATAUUM TIPUGOPLI.

HacTosiue pekxoMeHOAUMM MOTYT ObITh TaKKe KUCMONB3OBAHEL MU MPOBENEHUS [TEPUONWYECKON
Kanuoposku pH-MeTPOB 1 HOHOMEPOB, TIPUMEHSIEMBIX BHE CPEpbl rOCYIapCTBEHHOTO METPOIOrMYECKOrO
KOHTpOJ1s1 M Han3opa, o ITP 50.2.016 [1].

PexoMeHIyeMBblif MEXITOBEPOUHBINA WHTEPBAT — OLWH TOL.

2 HopmaTtmBHBIE€ CCHLIKH

B HacTosiux peKoMeHIaUMsIX UCIOAB30BaHbl CChUIKY Ha ClledYIOLUHe CTAaHIapThl:

TOCT 8.027—2001 TocynapcTBeHHast CHCTeMa OOCCIIEUEHHS eAMHCTBA M3MEPEHHI. [ ocyaapcTBeH-
Had MOBEPOYHAsl CXeMa CPEeACTB M3MEpPEeHMit MOCTOAHHOIO 3/IEKTPUUECKOrO HAMPSIKeHHUsT ¥ 3NeKTPONBH-~
XyLUeH CHIBL

FOCT 8.028—86 TocymapcTBeHHas cUCTeMa OOECIICYeHHs] eMMHCTBA U3MepeHuil. ['ocymapcTBeHHBIH
MEePBHYHBIA 3TaNOH M TOCYJAapCTBEHHas IOBEpPOYHAsd cXeMa U1 CPEACTB W3MEPEHHH 3JEKTPHYECKOTO
COMPOTHRIACHUS

TOCT 8.120—99 TocymapcTBeHHas cucTeMa odecIledYeHHs eIMHCTBA u3MepeHwmit. TocynapcTeennast
MOBEPOYHasi CXeMa [T CpencTs u3Mepenwuii pH

TOCT 8.134—98 T'ocymapcTBeHHasi cucTeMa obecreyeHusl efHMHcTBa uaMepehnii. [xana pH sox-
HBIX PacTBOPOB

FOCT 12.0.004—90 Cucrema ctanmapros GesomacHocTH Tpyaa. Opranuzanus obyuyeHus Oezonac-
HocTH Tpyna. OO1ue MogoXeHHUs

FOCT 12.1.004—91 Cucrema cranmaproB OezonacHOCTH Tpyaa. Iloxapuast 6e3onacHOCTh. O6iune
TpeGoBaHMA

TOCT 12.1.007—76 Cucrema craHaapToB GesomacHOCTH Tpyaa. Bpeansie Beurecrsa. Kinaccuduka-
uua 1 odume TpeboBaHUS 6e30MaCHOCTH

I'OCT 12.1.019—79 Cucrema ctaHaapToB 6e30MaCHOCTH Tpyaa. JnekTpobe3onacHocTs. O6ume Tpe-
6oBaHMsA M HOMEHK/1aTypa BUIOB 3alLMTBI

T'OCT 12.2.007.0—75 Cucrema cranmaproB Ge30flacHOCTH Tpyda. M3nemusi 3/eKTpoTeXHHYECKHUE.
O6ume TpeboBaHHS 6€30MaCHOCTH

TOCT 12.4.009—83 CucreMa craniapToB 0e30macHOCTH Tpyda. ITokapHas TeXHMKAa IJIS 3alllMThI
06bekToB. OCHOBHBIE BUAbI. PasMelieHne U o6CayXxuBaHne

Napanue opuumnaibioe
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TOCT 12.4.021—75 Cucrema cranaapror 6GesonacHoctn Ttpyida. CucreMbl  Betll MISLHOIHDIE.
Obuiue TpeGoBallus

FOCT 1770—74 Tocyaa MepHasi jabopatopHasi crekiasHHas. LInuHapsi, MeH3ypKku, Konbdbl, npo-
6upku. O6uIMe TeXxHUYeCKHE YCNOBHS

TOCT 6709—72 Boaa auctwuidpoBaHHas. TexHuueckue yCnoBus

TOCT P 8.568—97 TocynapctBenHas cucrema obecrmeyetidst eIMHCTBa M3MEPeHMil. ATTecTauus
MCTILITATENILHOTO 000pyaoBaHms. OCHOBHBIE NMONOXEHU

3 Onepanuu NoBepKH

3.1 INpu npoBeneHMM MOBEPKU NOKHBI OBITH BHITOJHEHB! OMEpALiuK, yKa3aHHbIE B Tabnune 1.

Tabnuual

H Heob6xoauMocTb niposeneHust
OMEP fyHkTa onepaumu npi
HaumeHopaune onepaury HaCTOSALLMX
PeKOMEHHAAUMI | nepBUYHON | NepUOAMUECKON
TOBEPKe ToBEpKe
1 Buewmnuit ocmotp | 9.1 + i +
2 OmnpoGoBaHue 9.2 + +
3 OmpenesieHue mpenena OCHOBHOM MOMYCKAEMOW MOrPEIHOCTH
usMepeHusa pH (pX) 9.3 + +
4 Omnpenenenue mpedesna OCHOBHOM [OMYCKagMOM MOrPEIHOCTU
M3MEPEHUS TeMIIepaTypbl 9.4 + +
5 Ompeneneuue npeaena AZOMOJHUTEABHON MOMYCKAaeMOM [1O-
rpewxocty uaMepeHus pH (pX), cBsizannoi ¢ U3MEHEHWEM TEMIIe-
paTypbl KOHTPOIUPYEMOit cpelibl (IOrpelHocTb TEPMOKOMIEHCALNH) 9.5 + +
6 Ompegenedne mpemena  AOMOMHMTENBHOM  JOMYCKAeMO
nmorpewHoctn u3Mepenuss pH (pX), cBgA3aHHON ¢ M3MEeHEHHEM
COIPOTUBIIEHUST U3MEPUTENBHOTO (CTEKISIHHOrO) 2JeKTpoaa M (Win)
3JIEKTPOJA CpaBHEHMS (BCIIOMOraTe/IbHOTO JIEKTpONa) 9.6 + +

MMpumevuaHnus

1 3nHak «+» 03Havaer, YTO OMEPALINIO NMPOBOMIT.

2 [Ins npuGopos, npeaHa3HauYeHHbIX LI paGoTel B pexuMe UaMepeHus pX, onepauuio 1o MyHKTY 3 TaGiauusl
pY NEepBHYHOM [OBEepKe He MMPOBOMIST.

3 Haa npubopos ¢ UI1 Ha ocHOBe muddepeHINATBHOr0 MOIY/IATOP-AeMOTYIATOP-MoayasaTOp yerwaurens (MIM
YCHUTHTENST) ¢ XMIKOKPHCTA/UTMYECKUM VHOVNKATOPOM Y ABTOHOMHBIM MCTOYHHKOM MUTAHWA ONEPALMIO MO MyHKTY 6
TaGaNLBl HE NMPOBOIAT.

4 CpencrBa nmosepku

4.1 g npoBeneHHSA MOBEPKH AO/CKHbLI OBITh IPMMEHEHBI CPEACTBA, YKa3aHHbIE B Tabauie 2.

Tabanma?
Howmep nyHKTa
HacToAIINX I'Iepeqeub OCHOBHBIX U BCIIOMOIaTC/IbHbIX CPCACTB [MOBEPKU
pexoMeHIaLmii
9.3;9.5 bydepnbie pactBopsl — paboune atanonsl pH 1-ro, 2-ro win 3-ro paspsuzo o F'OCT 8.120
(rOTOBAT M3 CTAHAAPT-TUTPOB IO [2])
9.3 Xumuuecknie peakTuBbl ¥ (Win) TocymapcTseHHbie cTtaHzapTHeie odpasubl (I'CO) cocTaBa
BOIHBIX pacCTBOPOB KaTMOHOB U aHUOHOB*
9.3—-9.5 BomsHoit TepMOCTaT ¢ OMaMa3’oHOM perv.IMpoBaHusa Temmepatypel or 0°C xo 100 °C,
OOMycKaemas MOrpeiHOCTb YCTAHOBJIEHMS TEMITEPATYPbl KOHTPOIMPYEMO# Cpedsl — B Mpeaeax
+0.2°C
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Oxonyanue mabauus 2

Howmep nynkTa
HacToALIUX nCpC‘lCHb OCHOBHDBIX K BCITOMOTATE IbHBIX CPEICTB MOBCPKH
pCKOMEHﬂﬂUM“
9.3-95 Boza auctinuposannas no FOCT 6709
9.3-9.5 [Tocyna naboparophas crekngHHas mepHas no TOCT 1770
9.3-9.5 TepMOMETPHI PTYTHBIC CTEKIsTHHBIE TabopatopHble Tvna T.1-4, k1ace 1, mo [3]**
9.6 Kann6parop HampsikeHUs! MOCTOAHHOTO ToXa 3-ro paspsaa no I'OCT 8.027***
9.6 MarasuH conporuBieHuii*** xnacca Tounocru 0,2
9.6 HaGop conporusaenuit*** tuma C5-29 mowHocTeio paccesHns 0,5 BT # HOMHHaIbHBIMH
3HaYelMAMH conpoTuBaeHus 10 kOM, 20 xOM. 500 MOm
9.2 TepaommeTtp THna E6-13A

* XMMUUYECKUE PCAKTHBBI M (WiM) TN W HOMeHKTatypy I'CO ycTaHaBaMBalOT B 3KCILTYaT2UHOHHON HOKY-
MEHTAUMH ([1aCriopTe) HA MOHOCCICKTUBHBIC JTEKTPOILI.
** [lonyckaeTcst UCI0/1b30BAHKE APYTHX THIIOB TEPMOMETPOB ¢ METPOIOrHYECKUMH XapakTePHCTHKAMU HE XyXKe
yKasaHHbIX B Tabaulie,
*** JTormyckaeTcsi MCI0ab30BaHne kommaparopa tima «pH TECT 01» no [4].

4.2 CpeacTBa U3MepeHU# NOJLKHEL GbiTh UCTIPABHbI, MMETb PKCILTYaTaLUHOHHYIO JOKYMeHTauuo (J/0)
M cBUOeTenbCcTBa O mosepke nio TP 50.2.006 [5], a oGopynosanne — arrectatst o TOCT P 8.568.

5 TpeboBanna K KBATA(PHKANNHA NOBEPUTEA

5.1 K mnposemeH#0 MOBEPKH NIPUOOPOB JOMYCKAIOTCH JIMIIA, MMEIOHINE BEICLIEE WIH CPEIHETEXHH -
yecKoe 00pa3oBaHme, OnuIT paBoTel B 06.1aCTH AHANMTHYECKON XMMMK, €XErOOHO MPOXOIALINE MPOBEPKY
3HAHMM 110 TEXHUKE 6E30MaCHOCTH, BIANCIOIIME TEXHHKOM MOTEHIMOMETPUYECKUX H3MEPEHHI, H3yYMBILNE
HACTOSLIHE PEKOMEHIALIWH U ATTECTOBAHHEIE B KAYECTBE MMOBEPHUTEJIA.

6 TpeOoranms Ge3omacHOCTH

6.1 TIpu npoBereHHH TOBEPKH COGIIONAIOT TPeOOBAHMS TEXHMKU Ge30MaCHOCTU:

npu pabore ¢ XUMHYeCKUMHU peakTHBaMH — o TOCT 12.1.007 u TOCT 12.4.021;

npu pabote ¢ anmekTpoycraHoBKamu — 1o T'OCT 12.1.019 u TOCT 12.2.007.0.

6.2 TloMeleHUe, B KOTOPOM OCYILECTBISETCS IIOBEPKA, MOJLKHO COOTBETCTBOBaTh TPeGOBAHMSIM
noxapHoit 6ezonacHoctd no FOCT 12.1.004 u umers cpencrpa noxapotyirenus mo T'OCT 12.4.009.

6.3 VicmoMHUTENU JO/DKHBL OBITH MTPOMHCTPYKTHPOBAHBI O Mepax Ge30MacHOCTH, KOTOPbIE JOIKHBI
cobmonarscsi mpu pabote ¢ npuGopamMu, B COOTBETCTBUHM C MHCTPYKLIHUAMM, NIPWIAra€MEIMU K npubopam.
O6yueHue paboTaromux JauU npasuiaMm 6e3omacHocTu Tpyaa nposoasit no FOCT 12.0.004.

7 ¥Ycnosus npoBefcHHA NOBEPKHA

7.1 TloBepka IHO/LXKHA NPOBOAMTLCH B CJEAYIONIMX YCIOBHSX:

TeMIepaTypa OKpYXaloltei Cpeanl . . . . . . (20 £5) °C;

OTHOCMTEbHAsA BJIZKHOCTh BO3ayXa . . . . . ot 30 % mo 80 %,

aTMOC(EPHOE NABAEHHE. . . . . . . . .. .. .. ot 84,0 no 106,7 xITa (ot 630 mo 800 mm prt. cT.);
11201 ) ¢ (TR OT CeTH NlepeMeHHOro Toka yacroroit (50 £ 0,5) '

U HampspkeHueM (220 + 4,4) B.

Bubpauwus, Tpsicka, yaapsl, Biausionme Ha pabory npuGopa, He HONYCKAIOTCS.
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8 Iloaroroska K nmoBepke

8.1 lns seironHeHust onepauuii no 9.3—9.5 cobGupaior ycTaHOBKY [L1s MOBEpKM Mpubopa, cxeMa
KOTOpOIi npuseaeHa Ha pucyHke A.l mpusoxerust A. Jnsi BbINOJHCHUS oniepauuii no 9.6 10noAHUTENBHO
co6UpalOT YCTAHOBKY, CXeMa KOTOpPOif NMpuBedeHa Ha pucyHke b.1 npunoxerus b.

Mpumcuanuc— [lpu ucnoms3oBanuu komnaparopa «<pH TECT 01» mpu BbinoJHEHUU oncpalui no 9.6
YCTaHOBKY COBMpAIOT B COOTBETCTBMH CO CXEMOHM, MpUBeaeH O Ha pucyHke B.1 npunoxenus B.

8.2 OCHOBHOE ¥ BCMIOMOTaTe;IbHOE 0DOPYNOBAHUE, YKA3AHHOE B pasnese 4, MOATrOTaBIMBAIOT K paboTe
B COOTBETCTBMH C TpeOGOBAHUSAMU HOPMATUBHBIX JOKyMeHTOB U D/1. TToBepsieMblit puGop B koMIutekTe ¢ M1,
JaTYNKOM TEMITEpaTyphl U 3/eKTPOAaMH NOArOTARIMBAIOT K paboTe B COOTBETCTBUM ¢ TpeGoBaHMAMU D1,

8.3 BydepHbie pacTBopsl — paboune 3TaloHbl pH MPUrOTABAMBAIOT, KAK YKA3aHO B MHCTPYKLIMM Ha
cTaHaapT-TUTPbl A pH-Metpun. KanuGpoBouHble pacTBOPhl — ATTECTOBAHHbIE CMECH ISl MIOHOMETPUU
TOTOBAT B COOTBETCTBHMU C YKasaHusMU OJI (MacnopToM) Ha MOHOCEAEKTUBHbBIN 3ME€KTPOA, BXOMALLUIA B
cocraB npubdopa.

IIpuMevwan e — BydepHble pacTBOPLI ¥ aTTECTOBAHHBIE CMECH FOTOBST HEMOCPEACTBEHHO MEPE TIPOBEAC-
HUEM U3MEpeHHHt.

8.4 [Lna noBepku MPUOOPOB C MPEAEIOM IOIMYCKAeMOi NMOrpelIHOCTH H3MepeHns He Gosee 0,03 pH
roToBAT 6ydepHbie pacTBOPHI U3 cTanIapT-TUTpoB pH 1-To pa3psiaa; w1 npuGOpPOB ¢ IpenesioM JoMmycKae-
MO# morpetrHocTy uaMeperus He Gosee 0,1 pH ucnons3yior GydepHble pacTBOPBI — paGoyne 3TaNOHBI
pH 2-ro paspsama. ;19 npuGopoB ¢ NpeacnoM IOMyCcKaeMOit MOTPELIHOCTH u3MepeHus Oonmee 0,1 pH
JonyckaeTcst ucnofib3oBaHue OytdepHbIX pacTBOPOB — pabouux 3tajioHoB pH 3-ro paspsna.

9 IIpoBeneHne MOBEPKH

9.1 Buewmnuii ocMOTp

TIpu mpoBedeHUM BHEIIHETO OCMOTpA MPOBEPSIOT BU3YAIbHO:

- KoMIutekTHOCTh npubopa (MII, anextponsl, COeIMHHTEIbHBIE IPOBOAA) B COOTBETCTBUU ¢ D/I;

- Haguyue B D] Ha npubOp €ro METPOIOrHYECKHUX XapaKTepUCTUK;

- HaJMYMe aBTOHOMHOTO MCTOYHHMKA ITUTaHUA (IpU HEOOXONMMOCTH);

- LEJIOCTHOCTh KOPIYCOB, 3JIEKTPOAOB, COEAMHUTENLHBIX MIPOBOAOB (Kabeneit), OTCYyTCTBHE MeXaHu-
YeCKUX MOBPEXACHUi, NPEMSATCTBYIOMUMX HOPMATBHOMY (DyHKIIMOHMPOBaHHUIO npubopa;

~ YHUCTOTY M LEJOCTHOCTb COCANHHUTENICH W THE3N,

- YETKOCTb U MpaBUIBHOCTh MAPKUPOBKH B COOTBETCTBUM C D/l (0O603HaueHHe mpubopa, HAaMMEHO-
BaHWE WIM TOBApHBIA 3HAK IIPEANPUATHA-H3roTOBUTENST, 3aBoackoi Homep HII, 3aBoackoit HoMep
2JIEKTPOAOB, 0003HAYECHHE MEPEKITIOUATENCH, COCAMHUTENICH, rHE3, 3AKHMOB).

ITpuGopsl, umelomue RedeKTbl, KOTOPLIE 3aTPYIHAIOT KCIUIyaTauuio, OpakyloT W K JaibHeiei
TPOBEPKE HE JOMYCKAIOT.

9.2 Onpodosanne

9.2.1 B cootsercTBUM ¢ ]I mpoBepAIOT GYHKUHOHHPOBAHME MPUOOPA b PA3IMYHAIX PEXUMaX Pado-
Thl. [Ipy U3MeHEeHUH NOJIOXKEHMS TlepeKITioYaTeieil AMana3oHOB (IIpedesioB) U3MEPEHHIA U PeXXMMOB paboTh
U NP BO3BPAHICHMM WX B UCXOJHOE MOJIOXEHHUE MOKa3aHUsI MpuOopa JO/DKHBI BOCCTAHABIUBATHCS.

IMpumeuanne — [Ipy yKOMIUTEKTOBAHUN MPUOGOPOB raTbBAHMYECKMMM 3JIEMEHTAMH MWTAHUA FIPOBEPSIOT
MX paboTOCIOCOOHOCTb.

9.2.2 B coorBeTcTBMM ¢ yKa3aHMAMHM DI npu ucCmbITaTeIbHOM HanpsokeHuu 10 B tepaommeTrpom
NMPOBEPSIOT CONPOTHBIACHUE H30/SILMM COCIUHHUTENIBHBIX NPOBONOB (Kabesiel) 37eKTPOAOB M BXOZHOE
conpotupierne UI1. M3aMepeHHbIe 3Ha4e HUS CONPOTUBIEHUI 10/DKHBI COOTBETCTBOBATh TpeGoBaHUAM JI.

9.2.3 HorpemwHOCTh M3MEPEHUS MOTEHLIMAA TPOBEPAIOT B COOTBETCTBHU C TpeGoBaHuAMU I/ Ha
HIIL.

9.2.4 TIpu6opsl, pe3y;IbTaThi OMPOOOBAHUST KOTOPBIX HE COOTBETCTBYIOT TpeGoBaHusam IJI, GpakyioT
U K JaJbHEeHIlei npoBepKe He AOMYCKAIOT.

9.3 Omnpene.enne mpeleia OCHOBHOH IOMYyCKaeMoi morpemmocTt m3mepetus pH (pX)

9.3.1 Tlpexeax ocHOBHOIl nonyckaeMoii morpeliHocTH u3mepenus pH (pX) onpenerisioT B pexyiMe
PYUYHO!R TH aBTOMATHYECKON TCPMOKOMIEHCAUWU B YC.IOBUSIX, OTOBOPEHHBIX B paszese 7.

4
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9.3.2 Onepauuy 1Mo HacTOALLIEMY [10Apa3iesy IPOBOMSIT ¢ MCNONB3OBaHUEM Oy(epHbIX PACTBOPOB —
pabounx 3TawoHOB pH, NPUroTOBAEHHKIX B COOTBETCTBUM C 8.3 1 8.4 no creayioiieit METOAMUKE.

9.3.2.1 C nomoiubio asyx OydepHbiX pacTBOpoB — paGouux sTanonos pH, socnpoussoasinimx 3na-
yenust pH = 1,65 u pH = 9,18 npu Temneparype pactBopos (25 £ 0,2) °C, mpoBoaaT HaCTpOiiKy (rpaayu-
POBKY) npuopa B COOTBETCTBMH C yKazaHUSMU I]1.

9.3.2.2 das npubOpoB C mpenesoM A0myckaeMoil morpewHocty uamepenus meree 0,03 pH npo-
BoIAT HamepeHust pH Tpex O6ydepHbIx pacTBopoB — paboynx 3tajoHos pH, Bocripon3BoasMx 3Haue-
Hus pH = 3,56, pH = 4,01 u pH = 10,00 npu temneparype pactBopos (25 + 0,2) °C.

H3mepeHus NoBTOpsIOT HE MeHee Tpex pa3 (n 2= 3) Ha KaxaoM GydepHoMm pacTBope. Ecim Makcu-
MaJlbHOE DPacXOXAeHHe pe3yabraroB U3MepeHuii pH He npesbiuaeT npesena OCHOBHOM NOIYCKaeMO¥
MOrPEeLIHOCTH U3MEPEHMUSI, YCTAHOBIEHHOTro DJI, pe3yabTaThl U3MEPEHHI YCPEAHAIOT W HAXOOAT CPEIHE-
apudMeTHiecKoe U3MepeHHbIX 3HadeHui pH,,, s naHHoro GygepHOro pacTeopa.

9.3.2.3 JIns npuGOpOB ¢ MpelesioM AOMyCKaeMoil morpewHocT! nameperus 6osee 0,03 pH uamepsior
pH omHoro u3 Tpex (¢ yueToM npeuMyLIECTBEHHOTO AMANA30HA U3MEPEHHI MpPU IKCNNyaTaluu npubopa)
6ydepHblx pacTBopoB — pabounx 3TanoHoB pH, Bocnpoussonauux sHayenus pH = 3,56, pH = 4,01
u pH = 10,00 npu Temneparype pactsopos (25 + 0,2) °C. [Janee BbIMOAHSAIOT onepauuu rno 9.3.2.2.

9.3.3 Tlpenen A,y OCHOBHOW JOMYCKAaEMOM NOTPEIHOCTH U3MePEHNS PH pacCUNTHIBAIOT WIS KaXIOro
3HaueHust pH 6ydepHsIx pacTBopoB (cM. 9.3.2.2) no ¢popmyie

ApH = pHH:M - pHa—r’ (l)

rae pH,,, — cpenHeapudmeTHIecKoe n3MepeHHsIX 3Hayenuit pH 6ydepHoro pacTsopa;
pH,, — 3nauenne pH no TOCT 8.134, sBocnipousBoaumoe 6y(hepHbIM paCTBOPOM — paBoYnM 3Tajio-
HoM pH npu temneparype 25 °C.

9.3.4 Ecau wis kaxaoro (cM. 9.3.2.2) u (wm) BuiGpaHHoro (cM. 9.3.2.3) 6ydepHOro pacTsopa 3Ha-
YEHUE Apy, PACCYUTAHHOE MO Gopmyrne (1), HE MPEBLILIAET MPEAETOB TOMYCKAEMOI MOrPEIIHOCTH M3Me-
peHuH, ykasaHHbIX B DJI, npubop NpU3HAIOT MPUTOAHBIM K AATBHEIIEMY MPOBEICHUIO MOBEpKH. B
IPOTUBHOM CJIy4ae U3MEPEHHUS IIOBTOPSIOT Ha CBEXENPUIOTOBIEHHbIX OydepHbIX pacTBopax. Ecim mpu
MIOBTOPHLIX M3MEPEHUSIX MOTPEIIHOCTD HE COOTBETCTBYET TpeboBaHmaM DI, npubop OpakyioT.

MMpumeuanue— Ecan npubop ABIAETCHS MHOTOKAHATLHLIM, TO MOBEPKE MOMLIEKAT BCE M3MEPHTE/bHEIE
KaHaTbL.

9.3.5 TIpenen ocHOBHOM HOIYCKaeMOU ITOTPELIHOCTH M3MepeHMs] pX OMpenessioT IO MeTONMKe,
yka3aHHOM B 9.3.1—9.3.4, ucnonan3ys BMecTO 6ydhepHbIX pacTBOPOB — pabouux atanoHoB pH kanuéposoy-
HbI€ PacTBOpbI — aTTECTOBaHHbIE CMECH, NIPUTOTOBNEHHBIE B COOTBETCTBUU C 8.3.

9.4 Onpenenenue npeaena OCHOBHOMH J0MyCKAEMOi MOTPEHOCTH H3MEPEHHS TEMIEPaTyphi

9.4.1 Ilpene1 ocHOBHOU HOITyCKAaeMOM MNOTPEIIHOCTH HM3MEPEHHMS TeMIepaTypbl KOHTPOJHPYEMBIX
cpex ompenensioT Ha orMetkax: 0, 20, 40, 60, 80, 100 °C wurkansl TeMnepaTyp moBepseMoro mpubopa myreM
CPaBHEHHS €ro NMOKAa3aHUM C MOKA3aHUAMM 3TAIOHHOIO TEPMOMETPA.

[TpuMeyanue— KommgecTBO OTMETOK IIKANE MOXET GHITh YBEJIMYEHO WM YMEHBIIEHO MCXOAS M3 pealb-
HOTO AMAna30Ha M3MEePEHMI TEeMIIEpaTyphl MOBEPAEMOro npuéopa, HO ¢ 00A3aTebHBIM BKITIOYCHHEM HAYalTbHOro U
KOHEYHOTO 3HaYeHMI Ouara3oHa U3MEPEHUH nosepseMoro rpubopa.

9.4.2 Tlpenen OCHOBHOI AOIYCKaeMOM IIOTPEIUHOCTH H3MEPEHMSI TeMIepaTyphl KOHTDOJIMPYEMBIX
CPeL OTIPENEISIIOT MO CEAYIOUIeH METOIUKE.

9.4.2.1 B COOTBETCTBHM C YKa3aHWSIMH PYKOBOICTBA II0 SKCILTYaTallMU ITPOBOLAT HACTPOMKY (rpamy-
HUPOBKY) Ipubopa B pexXuMe U3MEPEHUS TEMIIEPATYDHI.

9.4.2.2 TlorpyXaioT TEPMOKOMIIEHCATOP M TEPMOMETP Ha IMyGUHY He MeHee 25 MM (WIH B COOTBET-
CTBMH C TpeGoBaHMsAMH DJI) B TepMOCTATHUPYEMBIf CTaKaH ¢ HMHTEHCHUBHO IlepeMeIUMBaeMOil BONOH,
MMEIOLLEN TEeMIIEPATypy MOBEPSAEMOI OTMETKM LLKANEL.

9.4.2.3 ITocne BbLIEPXKH B Bode B TeYEHHME HE MeHee 3 MUH PErHCTPUPYIOT MOKa3aHUsT TepMOMeTpa
u npubopa.

9.4.3 Tlpexen A, OCHOBHOM IOIYyCKAaeMOI MOTPEIIHOCTH U3MEPEHUSI TEMIIEPATYPbl KOHTPOIHUPYEMBIX
Cpex pacCYUTBIBAIOT 1o popMyJe

At = Tyaw — t:m (2)

TIe 1,3, — TeMIEpaTypa BOABI, H3MepeHHast npudopom, °C;
I, — TEMIIEPATYpa BOLBI, U3MEPEHHAs 3TATOHHBIM TepMoMeTpoM, “C.
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9.4.4 Eciu 3naueHue A,, paccuMTaHHOE IS KaxIOW BbIOPaHHO{ OTMETKM LUKAILI Temileparyp
NoBepsieMOro NpUOopa, He TIpeBbILIAeT 1Ipe/lesIOB JONYCKAEeMO MOrPelHOCTH U3MEpPEHUSsI, YKa3aHHbIX B
3/1. npnbOp NPU3HAIOT NPUTOAHBIM K JaIbHElLIeMy NPOBEACHUIO NOBEPKU. B npoTuaHoMm cayvae npuGop
OpaKyloT U JAIbHEULIYIO POBEPKY He IPOBOJIST.

9.5 Onpenenenue npenena IONOJIHHTEILHOM A0MYCKaeMol norpemHocTH u3mepenns pH (pX), csasan-
HO# C H3MeHEeHUEeM TeMNepaTypbl KOHTPOJIHpYeMoii cpeabl (MOrpemHocTs TePMOKOMIIEHCAINN )

9.5.1 Hdns onpeneneHus npeaena A0MyCcKaeMoil MOTPeIHOCTH TEPMOKOMIIEHCALIMK NPUMEHSIOT OY-
cdepHble pacTBOpbl — pabo4yme STATOHbI U3 YKMCIa YKAa3aHHBIX B 9.3 ¢ y4eTOM MpenuMyLIeCTBEHHOrO AMana-
30Ha U3MEPEHUH NIpU 3KCILUTyaTauuy npudopa.

Mpumeuaiue — s MOHOMEPOB [Ipeen AOMYCKAEMOW MOIPELIHOCTH TEPMOKOMIIEIICAUMH MPOBEPSIOT B
pexuUMe u3MepeHns pX 1o aTTCCTOBAHHBIM MOBEPOYHBIM CMECSIM.

9.5.2 Tlpexen nonyckaeMoii MOTPEILHOCTH TEPMOKOMIIEHCANIMU OMPENENSIOT Mo Cleayomei Me-
TOOMKE.

9.5.2.1 Hamepsiior 3HaueHus pH OydepHoro pacrBopa — pabouero staoHa pH npu TeMmmeparype,
COOTBETCTBYIOLLEN BEpXHEMY IIpedey Auara3oHa TeMIepaTypHOW KoMneHcauuu (Hanpumep, 50 °C), wim
Ip¥ MaKCUMAIBLHOW TeMIlepaType, AOTYCKAeMO I IKCIUIyaTallMH WCTIONb3YeMOro H3MEPUTENbHOIO
(CTeXNSAHHOTO) 3MEKTpOAA.

9.5.2.2 HaMepeHHs MOBTOPSIIOT He MeHee Tpex pa3 (n1 2 3) U OLIeHUBAIOT MaKCHMaJIbHOE PACXOXIeHHe
pesyabTatoB MaMepenus pH. Eciu MakxcumasibHOe pacxoXiaeHWe pe3ynbTatoB uaMmepenus pH He mpesbl-
1IaeT Mpenena JonyckaeMoi morpelrHocTH U3MepeHus pH, To pesynbsTaThl M3MepeHHii ycpeaHsioT. Hanee
HaXOAAT H3MepeHHOe cpelHeapupMeTHuecKoe 3HaueHuwe pH',,, WLia daHHoOro GydepHOro pacrtpopa B
JaHHOW TeMTEepaTypHOW TOYKe.

9.5.3 Tlpemen momycKaeMoi MOrpeliHOCTH TEPMOKOMITEHCALHU A, PaCCUMTBIBAIOT Mo hopmysie

Ar = leHIiM - pHar’ (3)

roe pH',,,, — u3MepeHHoe cpeaneapudmernueckoe 3HayeHue pH 6ydepHoro pacTBopa B MmposepsieMoit
TeMIIEPaTypHOI TOUKe;

pH,, — Bocnpoussoaumoe mo F'OCT 8.134 3uavenue pH 6ydepHoro pactsopa — paboyero 3TaioHa

pH mpu TeMneparype, paBHOH TemrlepaType NPOBepSeMOil TOYKH.

9.5.4 Ecau 3HaueHue A,, pacCUMTaHHOe no Gopmyne (3), He IpeBbillaeT Mpene;IoB AOMYCKaeMoii
TOrPEILIHOCTH, YKa3aHHbIX B D1, To npuGOop MPH3HAIOT MPUTOAHBIM K JATbHEHIIEMY IIPOBEICHHIO MOBEPKH.
B npoTuBHOM ciyyae npruGop GpakyloT M JaTbHENIIYI0 MPOBEPKY HE IPOBOST.

9.5.5 IlorperHOCTh pY4HOH TEMITEPATYPHOI KOMIIE HCALHH ONPEAESIOT aHAIOTUIHO AT YHC/IIOBBIX
OTMETOK ILKaJbl TePMOKOMIIEHCATOPa.

9.6 Onpenenenue npenena JONOJHATEIALHOM JONMyCKaeMoi norpemtocT uimepesns pH (pX), cea3an-
HOii C N3MEHEHHEM CONPOTHRIICHHS H3MEPHTEILHOTO (CTEKIAHHOrO) IEKTPOAA i (MJIM) 31eKTPOAA CPABHEHUS
(BCTIOMOraTenbHOro 3JeKTpoaa)

9.6.1 Idns onpeneneHUs npeaea AOMOJHUTENBHOM JOIMycKaeMoit norpeirHoctu uameperus pH (pX)
UCTIONL3YIOT: KATHOPaTOp HAIIPSDKEHHS TOCTOSTHHOrO Toka 3-ro paspsiaa nmo T'OCT 8.027; marasuH conpo-
TueIeHuit knacca tounoctu 0,2 no IT'OCT 8.028; HaGop conpoTHBIeHUN B COOTBETCTBHM C Tabauueit 2.
Omnepauyy 10 HACTOSILIIEMY MMOAPA3IeNy BBUTONHSIOT B pe:kuMe M3mepeHus pH.

9.6.2 Torpemnocts WII, CBA3aHHYIO ¢ U3MEHEHUEM COMPOTHUBIEHHS H3MEPHTEABHOrO (CTEKASHHO-
ro) aACKTPOAa, ONPEneNSIOT M0 CIeayIOWEH METONHKE.

9.6.2.1 Ha sxon MII nomawoT peryJnpyeMoe BbIXOAHOE HANPSKEHUE, CHUMAEMOE ¢ 3aXKMMOB KajIno-
paTopa HanpsoKeHHS, 3aTeM IOCIeI0BaTeNIbHO yCeTaHaBIMBAIOT nokasanud I Ha Hayano U KoHell LIKaIbl
auanasona uameperuit pH (otmetku N1 u N2 mkanst UIT cooTBeTCTBEHHO).

9.6.2.2 W3MepsI0T BEIXOAHbBIE HanpsmkeHus U KatmbpaTtopa, cooTBeTCTBYI0ILMe noKasanuam UIT Ha
IOBYX oTMeTkax mkansl N1y N2.

9.6.2.3 B cootBetcTBMH co cxeMmoit B.l (mpwioxenue B) ycraHaBAMBAaIOT AOTNONHUTENBLHOE COIPO-
THRIeEKE R;, paBsoe 0,5 TOM B UeNMY M3MEPUTEILHOTO 2JIEKTPONA M M3MEDSIOT BBIXOIHBIE HATIPSKEHUS
U, xanubpatopa, cooTBeTCcTBYMOMMe Mokaszanusiv UTT Ha mByx otmetkax mkanst N1 1 N2,

9.6.2.4 Tlpexen §,,;, ZOMOJIHUTEILHOH IOTIYCKaeMOit norpeiHocTy uaMepeHus pH (pX), cea3aHHoOM
C UBMEHEHUEM CONMPOTUBICHHUS WIMEPHUTEILHOTO 31€KTPOAad, PACCYUTHIBAIOT LIS KAKIOM OTMETKM ILUKaJIb
N1 u N2 no ¢opmyne

6
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U, - U,

59,157 7 @

6HJM =

rae Uy — u3MmepeHHoe HanpsKeHUe NpH AOTOTHUTENbHOM conpoTHBaeHHH R, = 0 TOM B uenu uzmepu-
TeALHOTO 3JleKipoda, MB;
U — n3MepeHHoe HanpstKeHWe MpHu ACMOAHUTENAbHOM conpoTtuBieHud Ry = 0,5 TOm B uenu uamepu-
“T€JILHOTO 3/MeKTpoaa, MB.
9.6.2.5 Ecnu 3HayeHust J,,,, pacCUUTAHHble ANt Kaxaoi u3 orMeTok N1 u N2, He ripeBbllLaioT
MpPEeNEIOB, YKa3aHHbIX B 31, MpuOOp MPU3HAIOT NPUTOAHLIM K MPOBEACHMIO HatbHeilled Mosepku. B
NPOTHBHOM cliyyae NpH6Op GpaKkyloT.
9.6.3 TlorpewtHocts U1, cBA3aHHyl0 ¢ MI3MEHEHHEM COIPOTMBJIEHHUA 37€KTpoda CpaBHEHUs (BCIO-
MOraTe/IbHOTO JIEKTPOAa), ONPENEISIOT MO CAEHYIOIEH METOMUKE.
9.6.3.1 Ha sxon W11 nonaor peryaupyeMoe BbIxonHOE HanpsKeHUe, CHUMaeMOe € 3aKMMOB KaIno-
paTopa HanpsCKeHHs!, 3aTeM MOCeN0oBaTeIbHO YCTaHABIMBAIOT NOKa3aHus npudopa Ha otMetkax N1 u N2
wkansl UIT 1 H3MepsIoT COOTBETCTBYIOLIEE BbIXOAHOE Hanpsixenue U; kamubparopa.
9.6.3.2 VcTaHapiauBalOT JONOJAHUTENLHOE CONPOTHBAEHKE R, B lieNM d/eKTpoAa CpaBHeHUs (BCMO-
MOFaTeNLHOTO 3/1eKTpoaa). pasHoe 20 KOM, ¥ Janiee nposomsT onepauuu no 9.6.3.1.
9.6.3.3 Hanpsixenue U U3MepSIOT CIEAYIOWIMM 00pa3oM. YCTaHABIMBAIOT AONOMHUTEILHOE COMpPO-
TUBNeHUe Ry, paBHoe 10 xOM, U Hanee MpoBOAST onepanyu no 9.6.3.1.
9.6.3.4 Ilpenen §,,, 10NOJHUTENBHOW DoNMycKaeMoii nmorpemHoctd uamepenust pH (pX), cesizaHHoO#M
C U3MEHEHHEM COTIPOTUBJIEHHS SNEKTPOIa CPaBHEHMs (BCITOMOIraTeTbHOTO 3IEKTPOAA), PACCYMTHIBAIOT LIS
Kaxnoi otMeTkd wkansl N1 u N2 4 kaxaoro 3Ha4enus R, no dopmyne

_U-Y s
B = 59 157 )

rae U, — HampskeHue KoMmaparopa, H3MEPEHHOe NpH conportusieHuu R, = 10 kOm, MB;
U, — HanpscKeHHe KOMIIapaTopa, M3MEPEHHOe NpH Ry, paBHOM (0 kOM wiu 20 xOm, MB.
9.6.3.5 Ecny 3HayeHus 3, paccuuTaHHbIe 10 opmysne (5) wig kaxaoi orMeTky N1 m N2 wkans
HIT npu6opa ¥ KaXKIOro 3Ha4eHUs! R,, He MPeBBILIAIOT NPeNesioB, YKasaHHBIX B BM1, npubop MpHU3HAIOT
IIPUTOIHBIM K JaJIbHEH1IIeMy [IPOBEACHUIO MOBEPKU. B MPOTUBHOM ciyyae NMpubop Opakyior.

10 Odopmaenne pe3yIbTaTOB NOBEPKH

10.1 TTomoxXuTeapHbIe pe3YIbTaThl IOBEPKY OQOPMIISIOT ITyTeM HaHECEHUS OTTUCKA IOBEPUTETHHOIO
Kneitma Ha npubop ¥ () B B B coorBetcTBuu ¢ ITP 50.2.007 [6] u (WIM) BbLIAYM CBUAETENLCTBA O
MoBepke B cooTBeTcTBHM ¢ [TP 50.2.006 [5].

10.2 TIpy oTpMLATEIbHBIX pe3ylbTaTaX MNOBEPKM BBLIAIOT M3BEUIEHWE O HEINPUTOJHOCTH IO
ITP 50.2.006 [5] ¢ yxasanueM MpUYHH HENPUIOJHOCTH WIM HENal0T COOTBETCTBYIOLLYIO 3amuch B OJ1 Ha
mpudop.

10.3 Tlpu xanubposke pH-MeTpOB U HOHOMETPOB OPOPMIISIOT CEepTUHHUKAT O KATMOPOBKE MO opme
mpwrioxedus 2 TTP 50.2.016 [1], takke menaror 3anmuchk B B npu HeobxomumocTu. [1o TpeGoBaHMIO
3aka3zydka Ha obopore ceprudHuKaTa NpUBOAAT GaKTUHYeCKHe 3HAYEHMsI IOrpeuIHocTeid KanuGpyeMoro
nipubopa.
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MPUIOXKEHUE A
(0bg3aTeaAbHOL)

Yeranoska s nosepku npuéopa
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1 — TepMocCTaT BOOAHOH; 2 — TePMOMETD STATOHHBIN; 3 — cTakaH ¢ GythepHBIM pacTBOPOM — pabouuM statoHoM pH (attecToBaH-
1OM CMeChIO); 4 — 31eKTPOL CpaBHEHHS (BCTIOMOraTeJbHBIH SNEKTPOI) U3 cocTaBa Npubopa; 5 — U3MEpUTEILHBIN (CTeKISHHBIN
WIM MOHOCEIEKTUBHBIN) NEKTPOI U3 COCTaBa Mpubopa; 6 — U3MEPUTENbHbLA Mpeobpa3oBaTelb U3 COCTaBA Mpubopa; 7 — TepMo-

KOMIIEHCATOp C COCNMHUTENBHBIM KabeseM.

1 puMeYaHucC — BMmecto U3MEPHUTENBHEIX U BCIIOMOTATCABHLIX EKTPOIOB MOIYT MCIIONL30BaTRCA KOMOU-
HHUPOBAHHLIC 3NCKTPOIHI.

Pucynok A.l — CxeMma ycTaHOBKM IS ITOBEPKH Npubopa
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INMPUMJIIOXEHWUE b
(0051 30TCALHOC)

YcranoBka 1as onpenesieHUst NpeiesioB JONOJHATENBHOM JOMYCKAEMOii NOrpenHocT!
no 9.6 HacToAMMX peKoOMeHIAuil

Kanu6parop, mB

1

oM \ kOMm
[l oo | |
R |
| |
o0 B3

] — Marasus comnpotus;ieHnit; 2 — UII; 3 — xanuGparop HanpspkeHWsd; 4 — COEIMHUTENbHbIE TPOBOAA U BXOAHbIE COEIMHUTEIH
(R)) meru TepMOKOMIEHcaTOpa Npubopa; 5 — BXOAHOH COeAMHHTETb UETH U3MEPHTETLHOIO (CTEKISIHHOTO) 3IeKTPOa; 6 — BXOI-
HOW COeAMHUTEND ENH MEKTpoaa CpaBHEHUS (BCTIOMOTATEIbHOrO 3MEKTpona); 7 — BXOLHO#H COeIMHMTEb Lienu 3a3eMuenusa UIT:

R, 1 R, — DOMOMHUTE IbHBIE COMPOTHRICHUA (MMHTATOPRI SIEKTPONHOM CHCTeMbl NpH6opa); N1 u N2 — HavaabHad U KoleyHas

oTMeTKH wkath UIT; U — uaMepsgeMoe HanpskeHHe

Pucynok B.1 — Cxema yCTaHOBKH Wist ONpeneaeHUA MPee.IoB JOMONTHUTENbHOM KOITYCKaeMOH NMOrpeIrHOCTH
no 9.6 HacTOSILIUX PEKOMEHAALIMIA
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NPUNOXEHWUE B
(crrpaBouHOC)

MeTtoauka onpenesieHdst npeaeaoB NONOTHUTEILHON JOMYCKAEMOI MOrpenHOCTH
no 9.6 ¢ ucrosb3osannem komnaparopa «pH TECT 01»

B.1 Kowmnaparop «pH TECT 01» (ganee — koMnapaTop) MOATrOTABIMBAIOT K paboTe B COOTBETCTBMU ¢ TpeGoBa-
HMSMM KCILTYaTaUMOHHOM tokymeHTauuy (1), MaMmepuTensHblil mpeobpa3osareis npuGopa NOAKIIOUAIOT K KOMMa-
paTopy B COOTBETCTBMU CO CXCMOJ, MPUBCACHHOI Ha pucyHke B.1.

7
st

pH TECT 01

| —
| w [} s | ]

N1 NZIDE]
|
- -
O

pH
N\

&

1 — BRIXOZ UeI M3MEPUTETBHOTO MEKTPOAA KOMIApaTopa; 2 — BhIXOX LeITH BCTIOMOTATENbHOIO TeKTpoa KoMIapaTopa; J —
BXOI LMY BCITOMOTaTeNbHOTO 3MeKTpoaa ipubopa; 4 — BXOI UETH M3MEPUTEILHOTO 31eKTpona npubopa; S ¥ 6 — BXOABI e
TEPMOKOMITEHCAaTOpa Npudopa; 7 — KoMnaparop: 8§ — UTT nmpubopa; N1 u N2 — HavaibHasd U KOHeYHasd OTMeTKHU wkansl MIT;

R °3x — BBIXOIbI LENH TEPMOKOMIIEHCATOPA

Pucysok B.1 — Cxema coeanHeHMI! MpUOOPOB [T BEINOJHCHUA OMEpaLit Mo 9.6 ¢ UCIONb30BAaHKEM KOMITapaTopa
«pH TECT 01»

B.2 Onpenenenue mpenenos JOMOJIHUTEIBHOM HOITycKaeMoi rorpemrHoct udmepeHus pH (pX), cBsg3aHHOH ¢
M3MEHEHHEM COMNPOTHBICHHSA 31EKTPOLOB, OCYLIECTBIAIOT B COOTBETCTBHM ¢ 31 Ha KxoMIaparop.
B.3 Merposormueckue xapakrepuctuku komnaparopa «pH TECT 01» npuseacHs B Tabnauue B.1.

Ta6nuuaB.l
HaumeHoBaHue moxasaTesns ! 3HavyeHue
1 Anana3oH ycTaHOBKY BbIXORHOTrO HampskeHus Uy ;, MB ' Ot Munyc 2100 10 mmoc 2100
2 Tlpene:st A0MycKaeMo IOTPEILIHOCTH YCTAHOBKY HanpsikeHus U 5, vkB = (0,005 |U} 5| + 50,5)
e -
3 JInama3oH yCTaHOBKHM COMpPOTHBJEHMS R, SKBHMBaJeHTa TEPMOKOMIIEH Or 10 10 2000
catopa, OM |
1
4 [Tpemessl JOMycKaeMOM ITOrPEIIHOCTH VCTAHOBKY CONIpoTHBIEHHA R, OM | +1
5 JInana3oH u3MepeHHut HanpsbkeHus Uy 5, MB Ot munyc 2100 mo wuoc 2100 |

10
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Oxonuanue mab.auust B 1

{V Harvernosarine nokasares 3Haverue
‘ 6 Tlpeaenbr momyckacMo¥ MOrPCWHOCTY M3MEPCHUIA HanpsxcHus U ;. +200
mMkB -

7 HduanasoH uM3Mepetnil conpoTusaenuit, MOMm Ot 10 10 2000

8 Tlpcaenst momyckaeMo#l OTHOCHTCILHOM MOIPCHIHOCTH  M3MCPEHMH +15
COMpOTUBAEHNH, % -

9 3HayeHWS CONPOTHBJIECHUH, MMUTHPYIOLIMX CONPOTHRICHUE R| U3Mepu- 0: 500 1000
TEIBHOTO 31cKTpoaa, MOM ’ ’

10 Hpegenst monycKaeMoit OTHOCUTENILHOMN MOrPeLiHOCTH YCTAHOBKH 3Ha- 45
YeHUI conpoTumieHuit Ry, % B

11 3HaueHWs1 CONPOTURICHHI, UMUTHPYIOLIMX COMPOTHUBNEHHE Ry BCIIOMO- 0: 10- 20
raTeJbHOro 3JiekTpoia. KOM >

12 Tlpemensl DOMYCKaeMON OTHOCUTECABHOW MNOrPEWIHOCTH YCTAHOBKU +1
3HAYECHUH conpoTUBIeHUI R, % B

13 3uavenue HanpskeHus, umutupylomero DJIC «3emis-pactBop», B + (1,50 + 0,15)

14 3HaveHue HanpspKeHUs nomexu ¢ yactoroit 50 Tu B uenu Bcrmomora- 50.00 + 0.25
TEJIbHOTO 3/eKTpona. MB R

NPUTOXEHUE T
(cnipaBoyHoOe)

Bubaorpadus

1] TIP 50.2.016—94 TocymapcrBeHHast cHcTeMa ofecricueHus eIMHCTBa naMepenuit. Pocemitckas cicremMa Kamu6pos-
ki, Tpe6oBaHMA K BbITOTHEHUIO KaTMGPOBOYHEIX paboT

[2] TY 2642-001-42218836—96 pH-MeTpusa. CTaHIapT-TUTPL! LIS NMPUTOTOBICHUSA pabOYMX 3TAIOHOB 2-TO ¥ 3-10
paspsamoB. TexHU4YeCcKHe YC.TOBUS

[3] TY 25-2021.003—88 TepMomeTphl PTyTHHIE cTeKJIsiHHbIe NaGopaTopHble T/I-4. Kiace 1.

[4] TY 4381-001-02567768—2001 Kommapatop komnbiotepHEiid «pH TECT 01». TexHnueckue ycroBus

[5] TIP 50.2.006—94 TocymapcTBeHHas cucTeMa obecreyeHts eJMHCTBA H3MepeHHiT. TIopsaook nposelels NoBEpKH
CPEICTB U3MEPEHUN

[6] TIP 50.2.007—94 TocymapcTeBeHHas cucTeMa obecredeHns eIMHCTBA U3MepeHni. TToBepUTEIbHbIE KiIeiMa

11
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