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P EKOMEUHIADI AU Inm o MET?POIOTIWAMH

TocynapcTBeHHAR CHCTeMa o0ecreYeHHs eIHHCTBA M3MepeHuil
DIEKTPOIBI CPABHEHMA OJIA DJIEKTPOXUMHWYECKX U3MEPEHUA

Meropuka noBepku

Jlarta ssenenns 8 aeicrsue 2004—03—01

1 O0nacTs npuMeHeHHA

HacTosiuue pekoMeHIaLMM PacnpOCTPaHAIOTCA Ha STAIOHHBIE 3.1eKTPO/bl CPaBHEHMs 2-T0 pa3psaa
(1a1ee — 3TAMOHHbIE 3TEKTPOLbI CPABHEHUS), B TOM YUCIE 3/IEKTPOL CPaBHEHUS XJIOPCEPEOPSHBIN HACHI-
LIeHHbL 06pa3LoBbii 2-ro paspsoa DCO-01 mo TOCT 17792, npoMbiliLieHHBIE 1 JJabopaTOpHbIe 371eKTPO-
OBl CpaBHEHHUSA (daiee — paboyme MEKTPOILl CPABHEHMS), B TOM UMC/TE BCTIOMOTATENbHBIE TPOMBILIITE HHBIE
no TOCT 16286, ¥ yCTaHABMHBAIOT METONB M CPEACTBA MEPBUYHON ¥ NMEPUOAMYECKHX MTOBEPOK.

SnexTpoob! CpPaBHEHHA IIpedHa3HavyeHbl WIS CO3NaHHs OMOPHOro MOTeHUMaNa NpH MpOoBeAeHHH
MOTe HUMOMETPHUYECKHMX, BOMLTAMIIEPOMETPUYECKHX W OPYTHX TIEKTPOXUMHUYECKHUX HIMEPEHHUH.

PexoMmeHayeMblit MEXITOBEPOUHbIA HHTEPBaJ — OOMH ToOA.

2 HopMaTHBHBIE CCBHLIKH

B HacTOSUINX PEKOMEHIALMAX HCTIONB3OBAHBI CCHUTKU Ha CIIEXYIOUIME HOPMATHBHBIE JOKYMEHTBL:

TOCT 8.120—99 T'ocynapcTBeHHas cucTeMa ofecriedeHUs eaAMHCTBa U3MepeHuit. T'ocynapcTseHHas
TI0BEpOYHAs CXeMa [Tl CPENCTB u3MepeHui pH

TOCT 8.134—98 T'ocymapcTBeHHas cucTeMa obecrieyeHus exuHcTBa M3MepeHuit. [llkana pH Boxn-
HbIX PaCTBOPOB

TOCT 1027—67 Ceureu (II) ykcycHOKMCABI 3-BOOHBIN. TeXHHYECKHE YCIOBUA

TOCT 1770—74 Tlocyna MepHas naboparopHas CTeKnsHHas. IIMTWHADHI, MEH3YpPKH, KONGBI, MPO-
Oupky. OblIMe TeXHHYECKHe YCIOBHA

TOCT 3118—77 Peaxtussi. Kucnorta consnas. TexHMYecKue yCrIoBHI

TOCT 4234—77 Peakrussl. Kamuit x;10pucThI. TeXHNYECKHE YCIOBHSA

TOCT 4461—77 Peaktusbl. Kucnora asornas. TexHuyeckue ycioBus

TOCT 6709—72 Boaa RUCTWLTHPOBAHHAA. TeXHHYECKHE YCIOBMUS

TOCT 7222—75 IlpoBonoka U3 30J10Ta, cepedpa U MX CILIaBOB. TexHHMYECKUe yCI0BUS

TOCT 8711—-93 (M3K 51-2—84) IIpuGopsl aHaNOTOBBIE MTOKA3LIBAIOLUME IEKTPOUIMEPUTENLHbIE
NIPSIMOrO OEeWCTBUS M BCIIOMOTATeNbHbIe YacTH K HMM. YacTe 2. O6umie TpeboBaHHA K aMIlepMeTpaM U
BOIETMETPAM

TOCT 12026—76 Bymara ounerpoBambHas 1abopaTopHasd. TexHU4ecKue yCIOBIsSL

TOCT 14919—83 DneKTpOIUTHTBI, AMEKTPOIUTHIKY Y XapoyHble 3/1eKTpoluKadsl 6eiToBse. O61Me
TEXHUYECKHE YCTIOBHA

I'OCT 16286—84 IlpeoGpaszopaTenu norenmudoMerpuyeckue I'CIT. DnexTpoanl BCrioMoraTeNbHble
TIPOMBILUTEHHbIE. TEXHUYECKHE YCIOBUA

T'OCT 17792—72 3mnexTpon cpaBHEHHUA XN0pcepeOpsHbIA HaChIEHHbIA 06pa3LoBbIl 2-ro paspsna

TOCT 18389—73 IIpoBo/iOKa H3 MAATHHH H €€ CIUIABOB. TeXHWYECKHE YCIOBHUA

T'OCT 24104—2001 Becnl maGopaTopHble. OG1IMe TEXHHYECKHE TPeOOBaHHS

T'OCT 24718—81 TlomocH U3 IUIaTHHBI, NALTANHUS, HX CIUIABOB. TeXHUYECKHE YCIIOBHS

H3nanne opummamnoe
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TOCT 25336—82 Tlocyna # o6opynoBaHuie 1aGOpaTOPHLIE CTEKIISIHHbIE. THITBI, OCHOBHbIE MapameT-
Pbl 1 pa3mepsl

TOCT P 8.568—97 locymapcTBeHHas CHUCTeMa O0ecreueHHS eOMHCTBA M3MEpEHHH. ATTecTauus
UCTBITaTENBHOrO 060pynoBaHuA. OCHOBHBIE [IOJIOXEHHA

3 TepmuHbBI H onpenesIeHAS

B HacTOsIMX peKOMEHIAUMAX NPUMEHSIOT CiledyloliHe TEPMUHbI C COOTBETCTBYIOILMMHU Ofpenee-
HUSMH,

3.1 3jexTpon cpaBHeHMA: DJIEKTPOXHMHUECKUHN MOTYI.IeMEHT — MCTOYHHK MOCTOSHHOTO 3NEKTPH-
YeCKOro MNoTeHuuana, KOTOpbli SBISETCA OMOPHLIM MPH MOTEHLIHMOMETPHYECKHMX U3IMEPEHUSAX.

3.2 BomoponMbii 1eKTPON: INMEKTPOXUMHYECKHI MOAYI.IEMEHT, COCTOSIIMI U3 MUTATHHOBOM M1aCcTH-
Hbl, MOKPHITON Iy04yaTOil MIaTHHOM, KOHTaKTHPYIOWUN ONHOBPEMEHHO C ra3000pa3HbiM BONOPOOOM M
pacTBOPOM, COMepXalUuM HOHbI Bogopoda. CoOrnacHO OMpeleleHMIO YCIOBHOM IUKAMbl A€KTPOMHBIX
TIOTEHUHANOB, NOTEHLNAT HOPMATHHOIO BOAOPOAHOIO 31eKTPOia (BOAOPONHBINA 3AeKTpOd, HAXOAAIMIACS
B CTAHIAPTHBIX YCAOBHAX, P AABIEHWH BOAOPOIa | aTM ¥ aKTHBHOCTH HOHOB Bozopoaa | moan/mmM’) npu
BCEX TeMIlepaTypax MPUHSIT PaBHBIM HYIIO.

3.3 npoTouHbIit 371€KTPO CpaBHEHHA: DIEKTPOA CPABHE HHSI, CHAOXKEHHbIN IEKTPOUTUYECKHUM Ki110-
4OM, Yepe3 KOTOPbI MPOHCXOAUT UCTEYEHHE ITEKTPOIUTA (PaCTBOPA XITOPUCTOrO KajHs) B AHATU3UPYEMYIO
cpeay.

4 Onepauud NoBepKH

4.1 TIpM moBepKe 3.1€KTPOOOB CPaBHEHHS INO/IKHBI GbITh BBHITIONHEHBI OTEpPALMH, YKA3aHHBIE B
Tabawnue 1.

Tatauual

[ T
' Heo6X01MMOCTh MpOBeaeHMst OMePALIUY MOBEPKH

| Howmep
! 19 27eKTPOLOB CpaBHEHUA
MyHKTa
OBaHKE 1
[ HaumeHoBaHKe onepaLny HACTO

3741 Hx
pexoMeHaanit T TOHHBIX paou

TMepsuuras  [lepuonmuecxas | TlepBuuHas | ITeproawueckas

BHeIIHUA OCMOTD 9.1 + + + +

Omnpenenexnyne NOTEHUMATA 3TANOH-
HOTO O3MIeKTPOAR CPaBHEHUA OTHO-
CHUTENBHO HOPDMATBLHOIO BOLOPOAHOIO
3/IeKTpoaa 9.2 + + —_ —

Onpenenexnye moTeHUna1a pabouye-
fO D3eKTpoja CpaBHEHHA OTHOCH-
TeNbHO HOPMATBHOMO BOJOPOIHOTrO
aneKTpoaa 9.3 - — + +

OnpeneneHne HCTEYEHNUA TEKTPO-
JINTa U3 AMEKTPONMUTHYECKOLO Kioua 94 - — - +

Omnpeznenenue 3NEKTPUYECKOTo
COITPOTHRNEHMS NEKTPOJa CPaBHEHHU 9.5 + + + +

IipuMeygaHue — 3HaK «+» 03HAYAET, YTO OMNEPALHIO [IPOBOIAT, 3HAK «—» — HE [IPOBOIAT.

5 Cpencrsa nosepkn

5.1 Ilpu nosepke 371€KTPOAOB AOMXKHbI OBITH NPUMEHEHBI OCHOBHBIE ¥ BCITOMOTaTeNbHBIE CPEACTBA
NOBEPKHM, YKasaHHbie B Tabauue 2.
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Tabnuura?

HaumeHoBaHKe K THIT OCHOBHOIO W/lM BCIIOMOFATENbHOIO CPEICTBA TOBEPKH; 0603HaYeH e Howmep nyHkTa
HOPMaTUBHOIO JOKYMEHTa, PeI1aMEHTHUPYIOLIEro TeXHIYECKUe TpeGOBARMUA U (WiIH) HaCTOALLUX
METPOAOIUYECKHe U OCHOBHEIE TEXHUYECKHME XaPaKTEPHCTHKH CPeICTBA MOBEPKY peKOMeHaLnH
pH-metp 1-ro paspsiza ¢ BozopogHbiM nexTpomom. [lorpeminocTs nimepenus pH — ‘
He Gosiee 0,01. TTorpeluHOCTL OMNpeneaeH s MOTEHLUMANA 31eKTPOAa CpaBHeHa — He Gonee
+0,1 MB 9.2
Pa6oyuit stanon pH 1-ro paspsana — 6ydephniit pactsop no FOCT 8.120 u
{ TY 2642-002-4221883696 (1], 3nayerune pH — 9,225 npu 20 °C 9.2
Bapomerp-aHepoua. [TorpewHocTs — He Goixee + 0,1 «ila 9.2
Tocyna sabopartopHas cTexisHHas mepwas mo FOCT 1770 9.2
Becsr nabopaTopHbie atlauTHYecKye 2-ro Kiacca To4HOCTH no FOCT 24104 9.2-9.5
Bona muctiwummposannas no F'OCT 6709 9.2-9.5
: Kanuit xnopuetslii 4.0.a. mo FOCT 4234 9.2-95
| bymara ¢wistpoBansHas nadoparopyas mo [OCT 12026 9.2-9.5
] .
i Tepaommerp E6/13A. [TorpewHocts — e Sonee £ 10 % 9.5
Otpe3ok cepeGpsaHoit nposoroky. Juamerp 0,5 mM, anunHa 30—50 mM, Cp 999,9 no
TOCT 7222 9.5

MpuMeyaHue— [JomyckaeTcs HCMOAb30BATh APYTHe CPEACTBA MOBEPKH, METPONOrHYECKHE XapaKTePUCTHKHI
KOTODAIX HE YCTYMAIOT YKa3aHHbIM.

5.2 CpencTea U3MEpEHKH ZOUKHBL ObITh HCTIPABHEI, HMETH TEXHUYECKYIO JOKYMEHTAUMIO W CBULE-
TeabcTBa 0 nosepke no ITP 50.2.006 [2], a oGopynoBanue — arrectarni mo I'OCT P 8.568.

6 TpeGoBanmA K KBaIMPHKALAH NOBEPHTENEH

6.1 K mpoBeAeHHIO MOBEPKM IOIMYCKAIOTCH MULA, WMEIOLME BLICUICE WIM CPENHEE TEXHHYECKOE
o6pa3oBaHue, ONbIT paboThl B 00JaCTH AHATMUTHYECKOH XHMHH, €XerOaHO TIPOXOMSAINHE MPOBEPKY 3HAHUMN
10 TeXHHKe 6e30MaCHOCTY, BlalCIolHe TeXHHKOMH TOTEHIIMOMETPHYECKIX H3MEPEHUE, H3YYMBLIIHE HACTO-
AlME PEKOMEHAAUWH U aTTECTOBAHHBIE B KAYECTBE MTOBEPUTEIA.

7 TpeboBanns GezomacuocTn

7.1 TpeGopaHus 6e30NacHOCTH MpH MOBEPKE HOJKHLI COOTBETCTBOBATh HIIOXEHHBIM B KCIUTyaTa-
LHOHHOMI AOKyMeHTaUMK (nanee — OJI) Ha 3/eXTpoAbl, MOBEPOYHOE 06OPYNOBaHKe 1 CpeNCcTBa U3MEPEHU.

8 YciaoBusa moBepkKH H MOATOTOBKA K Hel

8.1 Ilpu npoBeaeHWH MOBEPKH JOJDKHEI COGMIORATHCS CAEOYIOUINE YCAOBHS:

- TeMriepaTypa OKpyxaiowleit cpeasl — (20 £ 5) °C;

- OTHOCHTE/IbHAS BIKHOCTEL BO3xyxa — oT 30 % mo 80 %,;

- arMocdepHoe gaBneHune — oT 84 xo 106,7 xITa (ot 630 mo 800 MM pr. CcT.).

8.2 TloarorasnuBaioT MOBEPSEMbIE NEKTPONBI CPABHEHUSA B COOTBETCTBHY ¢ D/,

8.3 TorossT GycdepHsIit pacTBOp — paGoumit atanoH pH 1-ro paspsiza (pacTBop TeTpaboparta HaTpus
KoHueHTpauueit 0,01 Momb/Kr) co 3Hayernuem pH, pasHbM 9,225, npu 20 °C, B COOTBETCTBUH C HHCTPYK-
ueH MO NPUTOTORICHUIO.

8.4 T'oTOBAT HachILIEHHBIH MpH TeMmeparype (20 + 5) °C pacTBOp XI0pHIa KATHI W PAaCTBOP XJIOpHIA
KaTus KOHUEHTpaumMeit 3,5 MOb/IM® B COOTBETCTBHM C MPHIOXEHHEM A.

8.5 IMomrorasmuBaior pH-Merp 1-ro paspsga B COOTBETCTBHH ¢ O Wi, NpH WCMOTL30BAHHH
YCTAHOBKY B COOTBETCTBMM C NMpWioXKeHueM B, BONOPOAHBIH 3EXTPON B COOTBETCTBUY C mpuioxeHueM B.

8.6 Ilepen onpeneneHHEM CKOPOCTH HCTEHEHHs JIEKTPOIMTA Hepe3 3MEKTPOMMTHUECKUN KoY
3NEKTPOA OO/DKEH GbITh BBUIEPXKAH B PACTBOPE XIODHAR KATMA KOHUEHTpauue# 3,5 MOMb/amM® He MeHee 24 u.
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9 IIpoBenende noBepKM

9.1 Buemmnuit ocmoTp

9.1.1 Tlpn npoBedeHMM BHELIHETO OCMOTpa IPOBEPSIOT:

- HaTMYHE YETKO MAPKHUPOBKM HAa JMEKTPOAE;

- OTCYTCTBHE MEXaHMWYECKHX NOBPEXAEHUN 3/1eKTpoa.

ONeKTpOaLl, uMetoLIMe aedeKThl, ATbHEALLEH MOBEPKE HE TOMLIeXaT.

9.2 Onpenenexye NOTEHUMANA ITAIOHHOrO SNEKTPONA CPABHEHHSA OTHOCHTEIHLHO HOPMAIBLHOIO BOJO-
POIHOr0 JNIEKTpoaA

9.2.1 [1ns onpene;ieHUS MOTEHLHATA STAIOHHOTO 3€KTPOIa CPaBHEHHA OTHOCHTENBHO HOPMAJILHOTO
BOZOPOLHOTO 3/1eKTpoAa Mcrons3yoT pH-MeTp 1-ro paspsaa B cooTBeTcTBUM ¢ 3.

Mpumeyanue — JomyckaeTcs NpUMEHATb LI OfIpee/IeHUs] MOTEHUMANA ITATOHHOIO 31eKTPOAA CpaBHe-
HHSL YCTAHOBKY M 3MEKTPOXMMHUECKYIO AUECHKY C BOAOPOLHBIM 3/1€KTPOIOM, NPUBEICHHbBIE B NPUAOKEHUAX B, Bu I'.
YcTaHoBKa go/LKHa GbiTh BHeceHa B [ocpeectp CH Kak eanHUYHbIN 0Bpa3eu U UMeTh NEHCTBYIOLIEE CBUAETENLCTBO
0 MoBepKe.

9.2.2 TIpoBOAST TEPMOCTATHPOB2HHE ITEKTPOXMMHUUYECKON SYEHKHU B TEPMOCTATE [IPH TEMIIEPaType
(20,0 £0,2) °C B teuenne 30 muH. [TponyckarT yepes BycepHsiit paCTBOp ra3000pa3HbIil BOZOPOL AO TeX
nop, MoKa He CTabMIM3UPYETCsi U3MEPEHHAsT PA3HOCTD MOTEHLIMATOB AE MeXIy BOZOPONHBIM 3/IEKTPOLOM
W 3TAI0HHBIM 3/IEKTPONOM CpaBHeHUS (B TeweHye 10 MuH He OvaeT mMpoucXomuTh H3MeHeHWe AE Bornee
yeM Ha 0,1 MB).

9.2.3 TIpoBO#AT U3\epEHUE 3HAUEHUS PA3HOCTH MOTEHUHATIOB AE ¢ ToyHOCTbiO + 0,1 MB u paccun-
THIBAIOT 3HAYEHWE MOTEHLIMATA STATOHHOTO 3,1€KTpoIa CpaBHeHus E;;, MB, no cdopmyne

E,=aE-k[pH +%1g(ﬁi“~;—o£ J-a£-58,168[9,225+ L1g( Bz B2 ), (0

Tae k — xoadduuneHT npeobpazosanus, pasHoiy 38,168 MB, npu temneparype 20 °C;
pH — 3nauenue pH pactBopa TeTpaGopara HaTpus KoHLeHTpauue# 0,01 Moan/Kr, paBHoe 9,225, npu
Temnepatype 20 °C no [OCT 8.134;
P,., — H3MepeHHOe GapomeTpoM aTMocdepHoe JaBNeHUe, TIPH KOTOPOM MpPOBOMIWIOCH HaMepeHue, [1a;
Py o — maBneHue HachllEHHOro napa sodbi, pasHoe 2333 Ila, npu Temneparype 20 °C;

P9 — nasnenue onHol aTMOCheEpH B CTAHAAPTHBIX YCI0BHX, paBHoe 101325 Ila.

9.2.4 Pe3ymbTaTe NMOBEPKH CYWTAIOT MONOXHTENbHLIMU, €CAM IOTEHIMAT ITANOHHOIO 3MEKTpona
CpaBHEHHS COOTBETCTBYeT 3HAYEHWIO, NPUBEJEHHOMY B HOPMAaTHBHOM XokyMeHTe (ganee — HJI) Ha 3Ta-
JIOHHBIN 3/IEKTPOA CpaBHEHUA.

9.3 Onpenenenne NoTeANAANa pafosero 3NeKTPpoIa CPABHEHHS OTHOCHTEIHLHO HOPMAJILHOTO BOJOPOA-
HOTO J/1IEKTPOAA

9.3.1 [Lnsa onpeaeieHUs NOTEHUManRa paboyero 3/IeKTPOda CpaBHEHHS UCTIONB3YIOT HOBEPEHHBIH 10
9.2 3TaOHHBIN /eKTpod cpaBHeHMs. IToaxmoyalor mpu6opsl cornacHo pucyHKy .1 npunoxenus II.

9.3.2 VYcraHaBAMBAlOT MOBepAEMblt PaGOUYMH A€KTPOX [ U ITANOHHBIA MEKTPOL CpaBHEHHS 2 B
cTakaH 3 ¢ HachlleHHbM npé 20 °C pacTBOpOM XJIOpMIa KATHA, IIPUMTOTOBJIEHHBIM 110 TIPWIOXKEHHIO A,
YCTaHORJIEHHBIH B TepMOCTaTe 4.

9.3.3 IToaxmo4aroT KOHTAKThl AMEKTPONOB K MIIUTHBOILTMETDY J.

9.3.4 TepmocrarHpyiotr B Teyende 1,0 4 ctakan 3 npH temneparype (20,0 £ 0,3) °C.

9.3.5 W3aMeps10T pa3HOCTb NOTCHUMATOB AE MeXOy 3/1€KTPONaMH.

9.3.6 PaccunThBaloT 3HaYEHUE MOTEHIMANa paGoyero anexTpona cpasHeHus Egy, MB, no dopmyne

Ep=AE + E,, 7))

rae E,; — NOTeHLHaI 3TATOHHOIO 3/IEKTPOa CPaBHEHUA OTHOCUTENBHO MOTEHIHANa HOPMATBHOTO BOAO-
POIOHOTO JMEKTPONaA.
9.3.7 Pe3ynbTaThi MOBEPKH CHHTAIOT MOJOXHUTENbHbIMH, €C11M NOTEHUMAT paGoyero 3/1eKTpoaa cpas-
HEHHUSI COOTBETCTBYET 3HAUEHHIO, NpuBeacHHOMY B H]I Ha anexTpoa.
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9.4 Onpenesienne CKOPOCTH HCTEYCHHS JJNEKTPOIHTA Yepe3 JIEKTPONIHTHICCKHH K04 (TIPOBOAAT TOMAb-
KO L5l IPOTOYHBIX PAGOYHX I/IEKTPOXOB CPABHEHMSA)

9.4.1 3amonHsA0T paboynit 31eKTPON CPAaBHEHUSI PAacCTBOPOM XJIOpMAA KAMUs KOHUeHTpauuewn
3,5 MOAb/IM>, TIPHIOTORNEHHbIM TIO TIPHIIOXEHHMIO A.

9.4.2 BaBewnBaioT paGo4uii JNEKTPOA CPABHEHMS C MOTPELIHOCTHIO | Mr.

9.4.3 TTomelwaloT 3neKTpoa B CTaKaH C QUCTWLIMPOBAHHOM BOAOH TaK, YTOOH! B BOAY Gbln MorpyxeH
TOIBKO 3IEKTPOAUTHYECKUI K104 3EKTpOaa.

9.4.4 Yepes 8§ u pabounit 3;1eKTPOL CPaBHEHMS U3BJEKAIOT U3 CTaKaHa, MPOTUPAIOT GWIBTPOBATLHOM
OyMaroi ¥ B3BELUMBAIOT C NIOrPEIIHOCTHIO 1 Mr.

9.4.5 PacCYMTBIBAIOT 3HaYeHHe CKOPOCTH MCTeYEHHS paboyero 3;1eKTpola CpaBHEHHS v, CMY/CYT, Mo

dopmyne

_am-m ,m-m 3
v=3 5 =3 L35 &)

rie m; — NepBOHAYA/bHAS Macca 3MEKTPONA CPABHEHUS, T;
m, —— KOHeYHas Macca eKTpoaa CpaBHEHMH, T;
p — TTOTHOCTh PAaCTBOPa XJIOPMAA Kanusa KoHHeHTpauueh 3,5 monn/mm®, pasuas 1,15 r/cM?, npu
Temnepartype 20 °C.
9.4.6 Pe3ynbTaThl MTOBEPDKM CYMTAIOT MONMOXHTEILHBIMM, €CIM CKOPOCTb WUCTEYeHHS paGouero
3.1eKTpOMa CpaBHEHHsi COOTBETCTBYET npuseneHHoi B HII Ha anekTpon.

TMpusmeuarne — CKOPOCTh HCTCHEHMUST OGBIMHO HAXOOWTCS B AManasowe ot 0.1 o 3,0 cv3/cyT.

9.5 Onpenenenue 3JEKTPHYECKOr0 CONMPOTHBIEHHUS 3JEKTPOAA CPaBHEHUS

9.5.1 [Inqa onpeneneHus 3,TeKTPHUECKOTO COMPOTHUBEHUS OAHY KlieMMy TepaomMeTpa E6/13A coeaun-
HSAIOT € KNEMMOM 31eKTpOJa CPaBHEHMs, a IPYTYI0O — C OTPE3KOM CepebpsiHO#i NPOBOIOKH.

9.5.2 TlorpyxaloT 3/1eKTpOd CPaBHEHHUS B CTaKaH C HaChIIEHHBIM PacTBOPOM XJIOpMIA KaIHs, MPH-
FOTOBJIEHHBIM MO NPHIOXKEHKIO A, YCTAHOB/ICHHEBIY B BOISHOM TepMOCTaTe. TepMOCTaTHPYIOT CTaKaH 1py
temmeparype (20,0 £ 0,3) °C He Menee 30 MUH.

9.5.3 TlorpyxaloT 0Tpe3ok cepeGpsHON MPOBOIOKH B CTaKaH Ha MO;IOBUHY MWIHMHBL U Yyepe3 30 ¢ mocie
MOTPY>XEHNUS TEPAOMMETPOM H3MEDSIOT COMPOTHBICHHE 3eKTpoaa npH HanpsokeHuw 100 B.

I1 PUMEYAHHE — npOﬂO.’DKHTCTLbHOCTb MMITYTbCA HaMpPSKCHUA He JO/DKHa MpeBbliuaTh 2—3 C.

9.5.4 Pe3ynsTaThl MOBEPKM CYMTAIOT MOMOKMTETLHEIMH, €C/TH JIEKTPUUECKOE CONPOTHUBAEHHE COOT-
BETCTBYeT npuBegeHHoMy B H]I Ha »nmexTpoa cpaBHeHUs.

10 Odopmienne pe3yJbTaToB NOBEPKH

10.1 Pe3ynsTaThl HOBEPKY JDOLKHE! GbITh O(OPMIEHB! B BIIE TIPOTOKONA.

10.2 Ecau 31eKTPOn MO pe3ynbTaTaM MOBEPKM MPHW3HAH MPUTONHBIM K MPHMEHEHMIO, TO Ha HErO
BblumaeTcss «CBHOETENILCTBO O NoBepKe» B cooTBeTcTBUM ¢ TP 50.2.006 [2] wnH HAaHOCHTCS MTOBEPHTENBLHOE
Ki1e#Mo B cootBercTBMM ¢ ITP 50.2.007 [3].

10.3 TIpu oTpHUuATeAbHBIX pPe3yNbTaTax MOBEPKH BbLAAOT «M3BelleHUe O HEMPUTOAHOCTU» IO
ITP 50.2.006 [2] c yka3zaHueM NpPUYHH, CBUNETENBCTBO AaHHYIMPYIOT, KJIEAMO FacAT, a IEKTPOI K IpUMe-
HEHMIO He JOMyCKaIoT.
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OPHUITOXEHHE A
(06a3aTenbHOE)

MeToasKa NPHTOTOB/IEHMSA PACTBOPOB XJIOPHAA KANHA

A.1 IIprroToBieAHe HACHLIMIEHHOIO PacTBOPA XJIOPHOA KaMs

A.1.1 Hapecky xopmaa xatus (156,5 £ 0,5) r nCpeHOCHT B MEPHYIO KOAGY BMECTHMOCTBIO 500 cnm?.

A.1.2 HanupaloT B KO.10Y OUCTWUIHPOBAHHYIO BOAY 40 METKH.

A.1.3 TepmocratupyioT KonGy npu Temneparype (20 £ 2) °C He MeHee 4 4, IEPHOANYECKH NEPEMELLMBAS BOAHYIO
CYCMEH3NIO XTOpUAA KaTHA.

A.1.4 Cpoxk xpaHeHUs pacTBopa — He Gonee 6 mec.

A.2 IlpuroToBienne pacTBOpa XJI0pHAd Kaius KoHuenrpanuei 3,5 mo.m./mu3

A.2.1 Hasecky xtopuaa katua (130,46 + 0,05) r nepeHOCHT B MEPHYIO KOABY BMECTMMOCTDIO 500 cm3.

A.2.2 HaiusaioT B x016y 250—300 cm? OMCTWLTUDOBAHHOW BOBI.

A.2.3 Jlo6uBaloTcs MMOIHOro pacTBOPEHUst COMH MepeMelIHBAHHEM COIEPKHMOro.

A.2.4 [106aBasioT B KOIOY AUCTHILTMPOBAHHYIO BOLY, HELOJIMBAA NMPUMEPHO 2—3 cm® 10 MeTKy.

A.2.5 TepMmocrarupyioT Kosby npyu (20 £ 1) °C He meHee 0,5 4.

A.2.6 JoauBaloT B KO.10Y JMCTHUIMPOBAKIYIO BOLY 10 METKH, 3aKphiBaioT npodkoi. CoaepXumMoe TLuaTeabHO
TIepeMeLIHBAIOT,

A.2.7 Cpok xpaHeHus pacTBopa — He 6oiee 6 Mec.
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MPUIOXEHUWE B
(cnpaBo4HOE)

YcTanosga ;is ompenelieHus NOTEHIHATA ITAIOHHOIO 3/eKTpoaa cpasuesus E,,

A

—
]
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|
Pun o

BO O g\ L— 10O +

D 3KpaH
bl b T

] =~ 3TATOHHbIA 31€KTPOA CpaBHEHHA: 2 — BOAOPOOHBIA J1eKTPOX; 3 — 3MEKTPO.TUTHYCCKHA K1I04; 4 — MH,LIMBOIBTMETD;
5 — TepMocTar; 6 — TepMOMETp

Ry

PucyHox B.1 — Cxema yCTaHOBKM LIS ONpeNEieHUA MOTCHIMANA STATOHHOIO 3/1€KTPOAa CPaBHEHHSA E31-
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[MPUTOXEHWE B
(crpaBouHOE)

MeToauKa NOarOTOBKH BOXOPOOHLIX 3J1€KTPOLNOB

B.1 OGopynoBanue u XumMnHYecKHe DEaKTHBBI
Becn naGopatopHsie aHaauTyeckue no FOCT 24104.

brok nutanua bB3-7.

Mwrmsoastmerp no FOCT 8711, ananason uaMepenmsa or 0 10 10 B ¢ norpewHoctsio + 0.01 B.

Muutnamnepmerp o FOCT 8711, ananaszox uaMepenns ot 0 30 100 MA ¢ norpeltHocTsio + 1 %.

DnekTporumnTka HactoabHas no FOCT 14919.

Kon6sr MepHbie BMecTMocTbi0 100 cv® no F'OCT 1770.

Hsimnapsr Mepuble no FOCT 1770.

Xumudeckve cTakaHsl BMecTHMOCTbio 130, 200 Mmn mo FOCT 23336.

Kucnora asorHas 4.1.2. mo TOCT 4461.

Krcaora consHas y.a.a. no FOCT 3118.

Kucmora mratuHox1opucrosonopoanas H,PtClg - 6H,0, u., mo TY 6-09-2026 [4].

CauHel VKCYCHOKHC:TBII 4y.4.a. no TOCT 1027.

Boaa mucruinuposanuas no TOCT 6709.

[Mpoeronoka nnarnHosas 11 99,93-T-0,8 anuuoi 30 MM, auaserpom 0,8 mm mo FOCT 18389.

[Mposonoka menxas anamerpom 0,8 MM mo TV 16.K71-087 (5}

Tnactuua Ix 99,93-0.5, 7 x 10 x 0,5 mm o TOCT 24718.

B.2 IToaroToBKy BOROPOIAMBIX 31EKTPOROB NPOBOIAT B CJAEAYIOULEH NMOCIEX0BATENFHOCTH

B.2.1 OuucTKa 31€KTPOIOB OT MIATUHOBOH YEPHU

B.2.1.1 OuyucTKa HOBBIX 3ACKTPOAOB

B.2.1.1.1 MMomecrutp HOBble 3neKTpoabl (pucyHOK B.1) B cTakan BMmectumocTbio 150—200 ma co cmechio
KOHUEHTpHpoBaHHbX k1c10T ¥ Boabl HNO3:HCI:H,O B cootHoweHnn 1:3:4 mo o6beMy Ha 2 MUH MPY KOMHATHOWN
TeMmneparype. [IpoMbiTh 31eKTPOAL AUCTWIIMPOBAHHOI BOJOM.

A
N,

[ — TOKOOTBOI ¥3 MEQHOTO [TPOBOAA;

2 — CTCKIAHHAA H3OMUpYyoLas TpyG-

Ka; 3 — IUIaTHHOBBL crait; 4 — na-

THHOBad MPOBO/AOKA; J — ILTAaTHHO-
Bas MIaCTHHKA

Pucynox B.1 — 3aroTtoBka ans
BOZOPOAHOIO IEKTpOda

B.2.1.2 OuucTKa MCHO.Ib30BAaHHBIX NEKTPOIOB

B.2.1.2.1 O4MCTHTH 3A€KTPOMBI OT NAATHHOBOM YEPHU TTyTEM TTPOTHPAHHKSA
IUTaTUHOBON [U1aCTHHKM, ITOKDBITOM IUTATHHOBON 4YepHbIO, (UILTPOBATLHOMN
Oymaroit.

B.2.1.2.2 IToaroToBuTh 1Ba CTaKaHa BMECTUMOCTBIO 150—200 mn. Hanurs
B OOMH CTaKaH CMECh KOHUEHTPHPOBaHHbIX KMca0T M Boasl HNO3:HCI:H,0 B
cooTHOWeHMH 1:3:4 ro o6reMy, B APYTOH — AMCTWINTMPOBaHHYIO Boxy. [locra-
BUTb CTakaH C DacTBOPOM KMC.IOT Ha 3IEKTPUYECKYIO [UIMTKY H HarpeTb A0
KUIIEHHNA, 3aTEM CHATh ¢ TMTKH. OIMYCTUTH 3TEKTPOfEI, OYMIUEHHEIE BPYYHYIO
OT IUTAaTUHOBOX YepHM, B FOPSYUM DACTBOP KMC/IOT M OCPXKATh MX TaM [0
MOMEHTa, 10Ka OCTaTKM IUIaTHHOBOM 4epHH He pactBopaATrcd (20—30 c). [Ina-
THHOBAS MJIACTUHKA CTAHET ONecTALIe.

Mpumevaunue — Cieaver cneauTs, YToOsl B KMCIOTHOM pacTBOpe
HaxogMIack TOJBKO IUIATHHOBAA YacTh AEKTPOda, a CTEKIO HE Kacaaoch pac-
TBOpA.

B.2.1.2.3 BelHYTb 3/1€KTPOIBl U3 CT2KaHa C PaCTBOPOM KMC/IOT, IPOMbIT
DUCTHUTMPOBAHHOMN BOAOH W MOMECTUTh B CTaKaH ¢ JUCTUUTMPOBAHHOMN BOJOH.

B.2.2 Xumudeckass o4ucTKa

B.2.2.1 TIpuroTOBHTL pacTBOp Aa30THOM KHCIOTHI KOHUEHTpauMeil
6 monb/oM°. TIOATOTOBHTb ABa CTaKaHa BMeCTMMOCTHIO 150—200 1. Hamuts B
OIMH CTaKaH PacTBOP a30THOH KMC/IOThbI, B APYTO# — OAUCTWUIKPOBAHHYIO BOLY.
Harpets 5O KMTIEHHA Ha NEKTPHUECKOW IUTUTKE PAcTBOP a30THOW KUCNOTHL U
CHATB C 3NEKTPHUYECKON IUIMTKH. [TOMECTHTh 3/MeKTPOObl Ha 5 MHH B CTakaH ¢
ropsyeit a30THOM KUCIIOTOM.

lIpumevyanue — Cileqyer cieauTs, 4To6bl B KUCJIOTHOM DAacTBOpE
HaxoOuach TOABKO ILUTATMHOBAA YacTh 3JIEKTPOAa, a CTEKIO He KAacalocCh pac-
TBODA.

B.2.2.2 BblHYTb 3N€KTPOAbI M3 CTAKaHa C ropsiyeil a30THOM KHCIOTOM, MPOMBbITh GUAMCTH/LTHPOBAHHON BOMOH
M MOCTABHTb HA 15 MHH B CTakaH C OMAHCTWUIMPOBAHHOHU BOMOM.
B.2.2.3 BaiHYTb 3MeKTPOOBl M3 CTaKaHA C BOLOM M BLICYLUHTb PHUIBTPOBATBHON OyMaroi.
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B.2.3 [MnarunuposaHue

B.2.3.1 IMoarotosKa MnaTHHOBOrO NEKTPONMTA

B.2.3.1.1 Pacrsopnts 5 r (0,01 mons) HyPtClg - 6H;0 B 109 1 (6,1 MO1b) IUCTHINMPOBAHHOM BOABI B CTEKASHHOM
CTaKkaHe BMECTUMOCTBIO 150200 1 myTem nepemelnBaHia CTCKIAHHOI Nao49koit. Jlo6aBUTh K 3NeKTpoauTy 5,5 Mr
allerara CBUHUA (I1a NYYLUEro CUerIeH1s MIaThHbl C ANEKTPOIOM).

Mpumedanune — Takoe KOTUYECTBO AEKTPOIUTA UCITONMB3YIOT 114 IUTATHHHUPOBaHUs 150 31eKTpoaoB.

B.2.3.2 TInatuHupoBaHHE 31eKTPOLOB

B.2.3.2.1 IToMecTUTh B CTakaH C ILIATUIIOBbIM 3AEKTPOJAMTOM 1Ba 37€KTPOJa: MepBblil — [11aTHIIMPYEMBIi,
BTOpO#t — paGouwuit. [ToacoeanHnTL MIATHHHPYEMbIM 3AEKTPOA K KIEMME «—», @ BTOPOil M1CKTPOA — K KICMME «+»
MCTOYHMKA NMUTaHuA THNA B5-7 B cooTBEeTCTBMHM ¢ pHCYHKOM B.2. Bpemsa mwiaTuimpoBaHus — 9 Muil py Toke 435 MA.
[TpoMBITL 3EKTPOA GUAMCTIWLIMPOBAHHOM BOMXOU M OCTABHTL B CTAKAHC ¢ AUCTUATHPOBAHHON BOAOH KAK MUHUMYM

Ha | y.
«+y e @— R1 R2

un

L)) G

1 2 o5 G

1 — peBepCHBHBLI} nepexTioyaTenh; 2 — XMMHYECKMIT cTakaH; J — IUIAaTHHOBBL 31eKTPOAUT; 4 — MAATMHUPYEMBIH 3MEKTPOL;
5 — pa6Gouuii anextpod; UTT — ucToHUK (6710K) MUTAHUS MOCTOSIHHOTO TOKa: A — MMLTHAMTIEPMETP NMOCTOSHHOIO TOKa ¢ Ana-
na3oHoM usmepeHust 20 100 MA; R/ — peauctop Ha 33 OM, S Br; R2 — pesuctop nepemeHHsifi Ha 470 Om, 25 Bt; ¥V — sonst-

MeTp IOCTOSIHHOrO TOKa C AMana3loHOoM wasmepeHus 10 10 B

Pucynok B.2 — CxeMa yCTaHOBKM A1 [UIaTHHUPOBAHUA BOLOPOLHOro /1EKTPOIa
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MPUTOXEHUE I
(cripaBotHoOe)

DJIeKTPOXHMHIECKAS AIEHKA NIA onpene/ieHAs NOTeHIHAIa
JTAJOHHOTO0 31eKTpoaa cpaBHeHHA £,
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] — BOZOPORHBIN 31eKTpoR; 2 — ITATOHHBIA 31EKTPOA CpaBHeHWs; J — KpaH IBYXXOHOBOH: 4 — Karmwwispkl; 5 — GapGoTep Bogo-
pofa; 6 — OTaeNeHMe WIS 3TATOHHOIO 1eKTPONa CpaBHEHMS C HachiueHHbM pacTBopoM KCl; 7 — oTaeseHue mis BOAOPOIHOroO
37€KTpola ¢ pacTBOpoM TeTpadopara HaTpus; & — Cocya ¢ HachilieHHBIM pacTBopoM KCl: 9 — kpbilika, obecneynBaiomas repMe-
THUYHOCTh AYCHKH

Pucynok I'.1 — Cxema 3.16KTPOXMMHYECKOH AUCHKH /UL ONpede.IeHHA MOTEHLHANA 3TAIOHHOTO 1eKTpoaa
cpaBHeHus E;

10
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MTPANTOXEHUWE [
(oGst3arenbHOE)

YcTanoBKa As onpenesieHHs NOTeHIMaa pabodero diexkTpona cpasuenus E,

Q

6 -~

fry:]

o RN ¥|
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.

.
Caaus

ARV

1 — pabo4nil NEKTPOX CPaBHEHHA: 2 — ITAUIOHHBIA DIEXTPOI CpasHeHHA; J — CTaKaH C HacbiteHHbIM pacTBopom KCI,
4 — TEPMOCTaT; 5 — MILIMBOIBTMETD; 6 — TEPMOMETD

Q

SR VS ERRANA NAREN A

Prcyrok [I.1 — Cxema ycTaHOBKM A4 OMpeneNeHus NoTeHUnana paboyero snekTposa cpaBreHus kL,

IMPHUIIOXEHHUE E
(crpaBoOYHoOE)

Bubanorpadus

[1] TY 2642-002-4221883696—99 pH-merpust. Sranonsl pH 1-ro paspsansa — GydepHbie pacTBOPHI

[2] [IP 50.2.006—94 TocymapcrBeHHas cucreMa ofecreyeHus eQMHCTBA H3MepeHNui. TTopsIoK MpoBeaeHUs MTOBEPKH
CpEICTB H3MEPECHHH

{3] TIP 50.2.007—94 TocymapcTBeHHas cucTeMa ofecredeHUA eIMHCTBa u3MepeHuit. [ToBeputenbHble KieiMa

[4] TY 6-09-2026—87 TL1aTHHOXTOPHUCTOBOAOPOXHAS KHUCIOTa 6-BOaHAA

[5] TY 16.K71-087—90 I1poBonoka MeaHas Kpyrias 3JeKTPOTeXHWYeCKasd

11
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YIK 539.257.1.08-2:006.354 MKC 17.020 T88.5 OKCTY 0008

Kmoyesbie coBa: 3eKTpOIBl, NEKTPOMbl CPABHEHHSA, SNEKTPOAbl BONOPOOHEIE, H3MEPEHHS SMEKTPOXH-
MHYECKHE, METOANKA TOBEPKH

PekoMeHOAUNH MO METDOJOIUHU
TocynapcTseHHas cHcTeMa oGecmedenys eIHHCTBA H3MepeHHdi
BDIEKTPOJbI CPABHEHNA 415 SJIEKTPOXMMITYECKINX U3MEPEHUY
Mertoanka nosepEn
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