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P E K OMEMHIOIALDHAH II O M ETUP O] OT A AN

T'ocynrapcTBeHHAA CHCTEeMa O0DeCneYeHUs eIHHCTBA H3MEPEeHHH
DJIEKTPOABI CPABHEHUA 1JIA DJIEKTPOXUMHUYECKHNX NI3MEPEHHUHA

MeToauKa NOBEPKM

ITaTa BBeaeHus 8 aeitcreue 2004—03—01

1 OfnxacTy npuMeHeHHA

Hacrosiue pexomeHnalldy pacnpoCTpaHsIOTCA Ha STAIOHHBIE 3.1€KTPO/Abl CpaBHEHMSE 2-T0 pa3psia
(1a1ee — 3TAIOHHbIE 3JIEKTPOIbl CPABHEHHUS ), B TOM YHCJIE IEKTPON CPAaBHEHUS XJIOPCEPEOPSIHBIN HACHI-
ureHHbLH 06pa3uoBbiit 2-10 paspsana 3CO-01 o 'OCT 17792, npoMeILLIEHHBIE H J1a00paTOpHBbIE 3/1eKTPO-
bl CpaBHEHHA (day1ee — pabo4ue TEKTPONbl CPDABHEHMS ), B TOM YMC/I€ BCTIOMOTATEIbHbBIE ITPOMBbILLIE HHBIE
no TOCT 16286, ¥ ycTaHABAUMBAIOT METOIBI ¥ CPEACTBA MEPBUYHOMN U MEPUOAMYECKHUX MOBEPOK.

Dj1eKTpodbl CpaBHEHHsS IIpedHa3HayeHbl IS CO3OAHHWSI OINOPHOro IOTeHLUMANa MNpH [pOBEeAeHHHU
MOTe HUMOMETPUYECKHX, BONLTAMIIEPOMETPUYECKHY U APYTHX IJIEKTPOXUMHUYECKUX UIMEPEHUIA.

PexoMeHnyeMbi MEXIIOBEPOUYHbIH HHTEpBal — OIOHWH TOA.

2 HopMaTHBHBIE CCHIIKH

B HacToOsA1LIMX peKOMEHZAUMAX UCTIONb30BaHbl CCHUIKHM Ha CIEOYIOUIME HOPMATUBHBIEC JTOKYMEHTHI:

[OCT 8.120—99 TocynapcTBeHHasA cucreMa ofecriedeHus eaAuHCTBa usMepeHui. ['ocynapcrseHHas
[IOBEPOYHAsT CXeMa TS CpeacTB U3MepeHUu pH

ITOCT 8.134—98 TocymapcTBeHHas cucreMa oodecrieyeHds enuHcTBa uamepenuut. Illkana pH Bon-
HBIX PacTBOpPOB

[OCT 1027—67 Ceunen (II) ykcycHoxucabmit 3-BooHbil. TexHUYeCKHUe YCIOBUSA

TOCT 1770—74 Ilocyma MepHast naboparopHas CTeK/ISIHHAsl. 1IWTUHIODPBI, MEH3YPKH, KOJAOBI, NMpPO-
OupkH. OO1MEe TEXHHYECKHE YCIIOBHA

[OCT 3118—77 Peaxtussl. Kucnora conssHas. TexHHYyeCKHe YCIOBUSA

[OCT 4234—77 PeaxTusbl. KTt XJTOpUCTHIA. TeXHUYECKUE YCTOBHA

TOCT 4461—77 PeaxktuBbl. KHcnoTa azoTHas. TexHUYecKHde yCI0BUSA

ITOCT 6709—72 Bona nMcTH/LTUPOBAHHAA. | eXHHYECKHUE YCITOBUSA

[OCT 7222—75 IIposonoka M3 30J10Ta, cepeOpa U MX CIUIABOB. TeXHHYECKHUE YCIOBHUS

[TOCT 8711—93 (M3K 51-2—84) IIpubopel aHaIOTOBBIE MOKA3BIBAIOLLME JIEKTPOU3IMEDPHUTEILHEBIE
IPAMOro NeUCTBUA M BCIIOMOTaTeNlbHble YacTH K HUM. HacTp 2. OOuine TpeOOBaHUA K aMIlepMeTpaM U
BOJILTMETPAM

[OCT 12026—76 bymara ¢unsTpoBanbHas nadbopaTtopHasd. [eXHUYECKHE YCIOBHUS

[OCT 14919—83 OneKTpOIUTATHI, INMEKTPOIUIMTKA M Xapo4yHble 3eKTpolukadsl O6bpIToBEIE. OO61LIHE
TEXHWYECKHE YCIIOBHA

[OCT 16286—84 IlpeoGpazoBarenu norevudoMerpuyeckue ['CII. DnexTpoansl BCrioMoraTeabHbIe
TPOMBIULUTEHHBIE. TE€XHWYSCKUE YCIIOBUA

TOCT 17792—72 BnexTpon cpaBHeHHA xnopcepeOpsiHbIl HaChIleHHbIH 00pa3LOBLIi 2-ro paspsana

FOCT 18389—73 IIpoB0a0OKa U3 IMIATHHBL U €€ CIUIABOB. 1E€XHHUYECKME YCIAOBUA

[OCT 24104—2001 Becsl nabopatopHbie. OOLUHME TEXHHYECKHE TpeOOBAHHUA

[OCT 24718—81 Tlomocsl U3 IIaTHHBI, NAUTAOWSA, MX CIUIABOB. TeXHUYECKHE YCIIOBHS

H3nanue opumuanbroe
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TOCT 25336—82 Tlocyna ¥ 06opynoBaHue 1abOpaTOPHbBIE CTEKIISHHBIE. THUMBI, OCHOBHbLIE MapameT-

Dbl U pa3sMepskl
[OCT P 8.568—97 TocynapcrBeHHass cuctemMa obecrieyeHHMS €OMHCTBA HM3MEpEeHMH. ATTecTauus

HcnbiTaTesbHOro o6opynoBaHus. OCHOBHbBIE [1OJIOXKEHHMA

3 Tepmunn u onpeneeHnd

B HacToOsILIMX peKOMEHIAUMAX NPUMEHSIOT CledyIOliue TepMHUHbI C COOTBETCTBYIOLLMMHU ofpeneJe-

HUSIMH.
3.1 ajgexTpon CpaBHEHHA: DJIEKTPOXMMHYECKMU MOTY3IeMEHT — HCTOYHHK MOCTOSHHOTO 3JIEKTPH-

4eCKOro rnoTeHurana, KOTOPbIA SBASETCA ONMOPHBIM NIPU MOTEHUHOMETPHYECKMX U3MEPEHUX.

3.2 BOOOpOOMBIN 3JEKTPON: DNEKTPOXUMHUYECKHUH NOAYIIEMEHT, COCTOSIUMM U3 MIaTHHOBOM M1aCTH-
HbI, MOKPHITOH I'yO4yaTON ILIaTUMHOHN, KOHTAKTUPYIOWWH OOHOBPEMEHHO C ra3oo0pasHbBIM BOLOPOAOM W
pacTBOpOM, colepXalluM HOHbI Bogopoda. (COriacHo OmnpeleIeHUIO YCJIOBHOM IUKabl 371€KTPOAHBIX
[MTOTEHLHANOB, NOTEHLINAT HOPMATbHOIO BOAOPOAHOIO 3/1¢KTPO1a (BOAOPOAHLIN 31eKTPOId, Haxoasuitcs
B CTAHOAPTHLIX YCAOBHSX: MPH AABJIEHWH BOOOpOda | aT™ M aKTHBHOCTM MOHOB BOIOPOaa | Moan/aM?) npu

BCEX TeMIiepaTypax MpHHST paBHBIM HYJIO.
3.3 npoTOouHbIH 21EKTPOA CPABHEHHA: JIEKTPOI CpaBHEHHA. CHAOXKEHHbBIN /1€ KTPOJHMTUYECKUM K110~

qYOM, YEPE3 KOTOPII MPOHCXOIUT UCTEUEHHE 3TEKTPOIUTA (pacTBOpa XJIOPHCTOIO KATHS) B aHATU3UPYEMYIO
cpeay.

4 Onepauuu nNoBepKH

4.1 Ilpu nosepke 31€KTPOOOB CpPaBHEHHA AOKHBI ObITh BBITIOJITHEHBI OTEpaAllMU, YKA3aHHbIE B
Tadanue 1.

Taonuual

| T

! Homep | Heo0X0IMMOCTE MpOBeaeHHMsE OMepalluy MOBEPKH

! HanmeHoBaHHWe onepalyu yrkid —— S

f L HACTOAUINX | 3TLTOHHEIX paboymx

[ ’ 1 ’

E pexoMeHIaunn S

| [lepsuuras  [lepuognyeckas | Tlepeuunas | Ileproawdeckasn

? BuewHMit ocMoTp 9.1 + + + +

OnpeneeHue NOTEHUXATA 3TANOH-
HOTO JJIEKTpOoda CpaBHEHMA OTHO-
CUTEJBHO HOPMATHHOIO BOZODPOAHOLO
3/1eKTpoaa 9.2 + + — —

OnpeneseHue noreHUHaI1a padboue-
[0 23eKTpoda CpaBHEHHA OTHOCH-
Te1bHO HOPDMAILHOIMO0 BOOOPOAHOIO
31eKTpOAa 9.3 - — + +

OrnpeneieHHe HCTEYEHUA NEKTPO-
JINTA U3 IJIEKTPOMUTHYESCKOTO KiIKo4a 9.4 — — — +

OnpenenexHue 3NEeKTPUYECKOro
COMPOTUBNECHUSA NEKTpOAa CPaBHEHHUA 9.5 + + + +

[IpuMeqgaHHue — 3HAK «+» O3HAYAET, YTO OllepalMIO IPOBOIAT, 3HAK «—» — HE [TPOBOIAT.

5 Cpencrsa noBepkn

5.1 Tlpu moBsepke 31eKTPOAOB AOMIXHbi ObITh NPUMEHEHbI OCHOBHBIE U BCIIOMOTATENbHBIE CPEACTBA
[IOBEPKH, YKa3aHHbie B Tad.1MLe 2.

2
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Tadnwuiua 2

w_ s — m - —
i

! HaymeHoBaHMe M THIT OCHOBHOIO WK BCIIOMOraTelbHOIrO CPeaCTBA NOBEPKU; 0003HayeH e Howmep ryHkTa
HOpPMaTUBHOIO JOKYMEHT], pelilaMeHTHPYIOLIEro TeXHWYECKIe TpeDoBaHUA U (WIH) HaCTOALLIMX
METDO.I0OMYeCcKHe W OCHOBHEIE TEXHWYECKME XaPAKTEPHCTUKHU CpelCTBa MOBEDKH pPEKOMEHIAUMN

pH-meTtp 1-ro pa3psiza ¢ sozopoaHbim 3nexrpoaom. [lorpeninocTs namepenus pH —
. He OoJiee 0,01. [TorpewHOCTDL OfipeneaeH s MOTeHIIMANA JIeKTpOSa CPaBHEHUA — He Donee

.+ 0,1 B 9.2

j Paboyuni aranon pH 1-ro paspsaa — 6ydpepusiit pactsop no ['OCT 8.120 u -

1Y 2642-002-4221883696 [1]. 3nauexHue pH — 9,225 npu 20 °C 9.2 |
bapomerp-anepoun. [lorpeurHocTs — He Oostee + 0, klla - ; 9.2 i

| flocyna nabopatopHas creknsiHHas mepwas no F'OCT 1770 | 9.2 ;

| Becor nabopatopHbie atanuTHYeckue 2-ro Kracca To4HocTH no FOCT 24104 E 9.2=9.5

I Bona auctiwimposaHHas o [OCT 6709 | 9.2—9.5 |
Kanii xiopucthiil 4.a.a. mo [OCT 4234 E 9.2—9.5

. bymara ¢wibTpoBansHas naboparopxag nmo [OCT 12026 9.2—9.35

+ Tepaommerp E6/13A. [TorpewHocTs — He Sonee + 10 % | 9.3 |

i OTpe3ok cepeOpsHo#t npoBonoku. Juametp 0,5 MM, anuHa 30—50 MM, Cp 999,9 o | i
- TOCT 7222 | 9.5

—— - T e - . ~ =

' [IpumeuaHue~— JloMycKkaeTcss HCMOAb30BATh APYTHe CPEACTBA TOBEPKHM, METPOIOIMYECKUE XapaKTePUCTHKH
| KOTOPBIX HE YCTYNAIOT YKa3aHHbIM.

il e A e e . . e o T - _ o o o o T T T R M

5.2 Cpenctsa U3MEPEHUN JO/LKHBL ObITh HUCIIPABHBI, UMETh TEXHUYECKYIO IOKYMEHTAUMIO U CBUOE-
TesibCTBa 0 nosepke no IIP 50.2.006 [2], a o6opynosanue — arrectaTsl o JOCT P 8.568.

6 TpeGoBanHA K KBAIM(HEANHNH NOBEPHTE/EH

6.1 K mpoBeneHHIO MOBEPKH HOITYCKAIOTCH JMLIA, UMEIOLLME BBICUIECE WIHM CPEHHEE TEXHUYECKOE
oOpa30BaHHeE, ONBIT padOTHI B 00/JaCTU AHATUTHYECKO XUMUHU, €XETOIHO TIPOXOISIIHE TPOBEPKY 3HAHUM
10 TeXHUKe 6€301MaCHOCTH, BJIALCIOLIHE TeXHUKOMN MMOTEHIIUOMETPUYECCKHUX U3MEPEHUH, U3YUHBLIWE HACTO-
ALIAE PEKOMEHIALWHY H aTTECTOBAHHDBIE B KAYECTBE TTOBEPUTESIA.

7 TpeGoBanas 0€30aCHOCTH

7.1 TpebGopaHusa 6€30MaCHOCTH IIpM TOBEPKE N0 KHBI COOTBETCTBOBAThL M3JIOXEHHBIM B 3KCIUTyaTa-
LIHOHHOM JOKyMeHTalUMHU (nanee — 3]1) Ha 3/1eKTpOoibl, [IOBEPOUHOE 060pYNOBaHHE U CPEeNCTBa USMEPEHUNA.

8 VYcioBud nOBepKH H NOATOTOBKA K HEH

8.1 Ilpu nposeAeHUN MOBEPKHU AOJLKHBI COOMIONATHCS CACOYIOUIUE YCITOBUS:

- TeMriepaTypa OKpyxaroiuei cpeanl — (20 £ 5) °C;

- OTHOCMTEJbHAS BJIAXHOCTSL BO3xyxa — oT 30 % 1o 80 %;

- atMocdepHoe aaBneHue — ot 84 mo 106,7 xITa (ot 630 xo 800 MM pr. CT.).

8.2 TloaroTamnuBawT NOBEPSeMbie dNEKTPOABI CPABHEHUS B COOTBETCTBHH ¢ 3/1.

8.3 T'oToBsT OydepHBIN pacTBOp — pabdouuit atanoH pH 1-ro paspsina (pacTBop TeTpaboparta HaTpUsA
KoHLeHTpauuei 0,01 Monp/Kr) co 3HayeHHeM pH, pasHbIM 9,225, npu 20 °C, B COOTBETCTBHH C HHCTPYK-
IIACH IO NMPHUIOTORIICHUIO. .

8.4 T'oTOBAT HachILICHHLIN IMpH TeMriepatype (20 + 5) "C pacTBOp xJIopHIa Kalus W pacTBOP XJIOpHIa
KaTAsl KOHLEHTpauMein 3,5 MOIb/IM’ B COOTBETCTBHH C MPHIOKEHHEM A.

8.5 TIlomrorasnuBaioT pH-Merp 1-ro paspsima B COOTBETCTBMHM ¢ 3 WiM, NpH MCMOIB30OBAHHUHU
YCTAHOBKM B COOTBETCTBMM C NpWioXKeHueM b, BOOOPOAHLIA 3eKTPOd B COOTBETCTBUH C NMpuiioxeHueM B.

8.6 Ilepen onpeneneHHEeM CKOPOCTH HCTEYEHHsT JIEKTPOJIUTA yepe3 DJIEKTPONUTHYECKUHN KIIOY
3NEKTPOA XOJDKEH ObITh BHIIEPXKAH B PACTBOpPE XIOPHIA KAUTHS KOHUEHTpauueil 3,5 MOMb/aM° He MeHee 24 u.

3
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9 IIpoBsenenne noBepKH

9.1 Brewmnnit ocMOTp

9.1.1 Ilpy npoBeneHUH BHELIHETO OCMOTPA MPOBEPSIOT:

- HaJTUYME YETKOW MAPKHUPOBKH HA 3JIEKTPOIE,;

- OTCYTCTBHE MEXAaHMUYECKHX TTIOBPEXOEHUHN IJIEKTPOIA.

SDIEKTPOLAbI, UMEIOLLINE NePEKTHI, JAUTLHEHILUEH MOBEPKE HE IOMIEXKAT.

9.2 Onpenenexne NOTEHUHANZ ITANOHHOIO INEKTPONA CPABHEHHS OTHOCHTEILHO HOPMATLHOIO BONO-
POJHOr0 J3JEeKTpoaa

9.2.1 [Insg onpeneieHUs NOTEHLMAIA STATOHHOTO EKTPOIa CPABHEHHUSA OTHOCUTENbHO HOPMATLHOTO
BOOOPOOHOIO 3/€KTPOAa UCNOoAb3yloT pH-MeTp 1-ro paspsaoa B COOTBETCTBUM ¢ I/I.

[IpumMeuvanue — JOMYCKACTCA NPUMEHATL LA OMNPEIACIACHUS MOTEHUMAIA TATOHHOrO 371€KTpoja CpaBHe-
HUSL YCTAHOBKY M 2JIEKTPOXMMHYECKVIO AUYECHKY C BOAOPOAHBIM 3/1€KTPOIOM, NIpMUBeIeHHBIC B NpHaoXeHusix b, Bu I
YctaHoBka aoJukHa ObiTh BHeceHa B [ocpeectp CH kak eamHu4HbIN oOpaseu U UMeTh HeHCTBYIOLLEE CBUAETENLCTBO

O [TOBEPDKE.

9.2.2 [IpoBoasiT TepMOCTATUPOBAHHWE ITEKTPOXMMUUECKOHN SSYEMKH B TEPMOCTATE [PH TeMilepaTtype
(20,0 £0,2) °C B TeyeHue 30 muH. [1ponyckarT yepe3 OydepHbid paCTBOP ra3000pa3HbIA BOAOPOL OO TeX

rnop, rMOoKa He CTadUNU3IUDPYETCS M3MEPEHHAs PA3HOCTD [TOTEHLIMATOB AL MeXIY BOLODOAHBIM 3IEKTPOIOM
U 3TANOHHBIM 3JEKTPOIOM CpaBHEHHUA (B TeyeHHe 10 MUH He OvaeT MpOUCXOAMTL U3MEHeHUe AE 0Oonee

yeM Ha 0,1 MB).
9.2.3 TlpoBoasaAT U3NepeHUE 3HAUEHHA Pa3HOCTU NMOTEHUHAI0B AL ¢ ToyHOCTHIO + 0,1 MB M paccuu-

THIBAIOT 3HAYEHWE TMOTEHLIMATA ITATOHHOIO 3.1€KTpoda cpaBHeHus £, MB, o dopmyne

E, =AE-k[pH +%lg(fﬂ“‘—}:—:ﬁ—-—}-‘£ )= aE-58,168[9,225 + Lig (L= 22 ] (1)

rae k — xoadduuneHT npeodpalzosaHus, pasHbilit 58,168 MB, npu temnepatype 20 °C;
pH — 3nayeHue pH pactBopa teTrpadopara Harpust KoHUeHTpauuen 0,01 Moas/Kr, paBHoe 9,225, npu
temnepartype 20 °C no ['OCT 8.134;
P, — H3MepeHHoe DapoMeTpOM aTMOCPEepHOE AABIECHHUE, ITPH KOTOPOM IMPOBOAWIOCH H3MepeHue, 1a;
Py o — ODaBleHWE HAChlLEHHOrO napa Boldbi, paBHoe 2333 Ila, ripu temnepatype 20 °C;

PY — naBnenue omHOi aTMOCdepHl B CTAHIAPTHBIX YCA0BUAX, paBHoe 101325 ITa.
9.2.4 Pe3ynbTaTsl MOBEPKH CYWTAIOT TIONOXHTENbHBIMH, €CAU MOTEHLMAT ITAIOHHOTO 3/MEKTpona
CpaBHEHHS COOTBETCTBYeT 3HAYEHUIO, NTPUBEASHHOMY B HOpPMaTHBHOM dokyMeHTe (ganee — HJI) Ha 3Ta-

JIOHHBIN 2JIEKTPOd CpaBHEHHA.
9.3 Onpenesenre NoTEeHNHANA pabodero 31eKTpoaa CpaBHEHHS OTHOCHTEJbHO HOPMAJIbHOTO BOJOPO.-

HOr'0 JJIeKTPOnA
9.3.1 115 onpeae.ieHUS MOTEHUHMANA paboyuero 3neKTpoaa CpaBHEHUS UCIOAB3YIOT MOBEPEHHBIN 110

9.2 3TaiOHHBIN 371eKTpod cpaBHeHMs. [loakmoyaroT npubopsl cornacHo pucyHky /1.1 npunoxexnus .
9.3.2 VcTaHaBAMBalOT NoBepsieMblid paboyuid 3seKTpod [ U 3TAIOHHBLA 3JE€KTPON CPaBHEHHUS Z B
cTakaH 3 ¢ HachlleHHBM npu 20 "C pacTBOpOM XJIOpMIa KATHs, NMPUIOTOBRICHHBIM 10 IMPWIOKECHHUIO A,

YCTAHOBJIEHHBIH B TEpMOCTATE 4.
9.3.3 IToaxmo4yaroT KOHTAKTHl ITEKTPOIOB K MIJUTHBOJIBTMETDY J.
9.3.4 TepmocrarupyioT B TeyeHue 1,0 4 ctakaH J npn remneparype (20,0 £ 0,3) °C.

9.3.5 H3MepsIoT pa3HOCTh NMOTSHUMAIOB AL MeXIy 3/eKTpOonaMH.
9.3.6 PaccumThiBalOT 3HAYEHHE MOTEHLMana pabouero 3;1ekTpona cpasHeHus E.,, mB, mo ¢opmyae

E,=AE + E,, (2)

roe E,, — MOTeHLHAI 3TATOHHOIO 3/71€KTPola CPaBHEHUA OTHOCUTENbHO MOTEHUMala HOPMAIbHOTO BONO-

POOHOTO 3M1EKTPOLIA.
9.3.7 PesynsTaThl MOBEPKH CUMTAIOT MOJOXHTENBHBIMH, €CIM NOTEHUMAT paboyero 31eKTpoaa Cpas-

HEeHHUS! COOTBETCTBVET 3HAUEHHIO, MpUuseacHHOMY B H/I Ha anexrpoa.
4
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9.4 OnpeneneHne CKOPOCTH HCTEYEHHSA INEKTPONHTA Yepe3 3/IeKTPOJHTHISCKHHA K04 (MPOBOJST TOIb-
KO L1l TIPOTOYHBIX paboOYHX 3.1eKTPOJAOB CPABHEHHA)

9.4.1 3anonHsAT pabo4ydil 31eKTPOLd CPAaBHEHUS pacTBOPOM XJIOpMAA Kadusg KOHUEHTpauuWel
3,5 MOJAb/OM?, IPUrOTOBNEHHbLIM TIO MPWIOKEHHIO A.

9.4.2 BapemwrnBaloT paboO4Yuil NIEKTPOA CPABHEHHUS C MOTPEeWHOCTRIO | M.

9.4.3 TlomewaloT anekTpod B CTakaH C JUCTWUIMPOBAHHOMA BOAOM TaK, YTOOLI B BOLYy OblN MOrPyXeH
TOJABKO INEKTPONUTUYECCKUHN K1I0Y 3AEKTpOaa.

9.4.4 Yepes 8 4 pabouyit 31€KTPOO CPAaBHEHUS U3BJIEKAIOT U3 CTAKAHA, NMPOTUPAIOT PW.IBTPOBATLHOMN!
OyMarov ¥ B3BELUMBAIOT C NOrpeMIHOCTHIO | M.

9.4.5 PaccyMTHIBAIOT 3HaYe€HHE CKOPOCTH MCTeYeHUsa padoyero 3.1eKTpola CpaBHEHHUS v, CM>/CVT, Io

popmyiie

ml‘m2_3m1"m1

p 15 7 3)

y=3

rie m, — MEpBOHAYAILHAS Macca NEKTPOAa CPaBHEHMUA, T;
my -— KOHEYH4s Macca /1eKTpOoAa CPABHEHMA, T;
0 — IIOTHOCTb PAacTBOpa XJIOpHAA KATUA KOHLIEHTpauuen 3,5 Moap/aM°, pasHas |,15 r/cM?®, npw
Temnepartype 20 °C.
9.4.6 Pe3ynbTathl MOBEPKM CHYUTAIOT TMOJOXMWTEIbHBEIMHU, €CJIU CKOPOCTb HMCTEYEHHS paboyero
3.1eKTPOIa CpaBHEHUsSE COOTBETCTBYET NnpuBeneHHoH B HII Ha anekTpoa.

Mpumevanne — CKOPOCTb CTCYEHUS OBBIYHO HaXOXWUTCs B muamasoHe oT 0.1 a0 3,0 cv’/cyT.

9.5 Onpenenense 3JeKTPHYIECKOro CONPOTHBIACHUA 3J1€KTPOAa CPaBHEHHUSA

9.5.1 [Ina onpenesieHUS 3;1EKTPUYECKOTO CONMPOTHRIAEHHUSA OAHY KMeMMY TepaomMeTpa E6/13A coeau-
HSIOT C KJIEMMO#M 3/IEKTpPOJa CPaBHEHMS, A APYTYIO — C OTPe3KOM CepeOpsiHOi NMPOBOIOKH.

9.5.2 IlorpyXaioT 3AeKTpOd CPaBHEHMS B CTaKaH C HAChIlIEHHLIM pacTBOPOM XIOpHIa Kaaus, MpU-
FOTOBJIEHHBIM MO NPHIOXEHUIO A, YCTAHOBAEHHBIH B BOITHOM TEPMOCTATE. TepMOCTATUPYIOT CTaKaH Npu
Temmneparype (20,0 £ 0,3) °C He meHee 30 MHH.

9.5.3 TlorpyxaioT oTpe30K cepedpAHON MPOBOJIOKH B CTaKaH Ha MO IOBUHY ITUHBL U Yyepe3 30 ¢ rocne
MOIPY>XEHUSA TEPAOMMETPOM HU3MEPHIOT COMPOTHRICHUE EKTpOAa Npu HanpsokeHud 100 B.

[TpuMmeganue — [IponOKUTCABHOCTD UMITYTBCA HAMPAXKEHUA HE AOJDKHA MPEeBhIUATh 2—3 C.

9.5.4 Pe3ynbTaThbl MOBEPKH CYMTAIOT MOJOXKHUTEIBHBIMH, €C/IH I IEKTPHYECKOE COMPOTHUBIEHHE COOT-
BETCTBYET npuBeaAcHHOMY B H/I Ha 31eKTpOoa CpaBKeHUS.

10 Odopmaenne pe3yJbTaTOB NOBEPKH

10.1 Pe3ynbTaTnhl MOBEPKU AOIKHBI ObITh OPOPMIIEHB! B BHMIE NPOTOKONA.

10.2 Ecnau 3aeKTpon MO pe3ynbTaTaM MOBEPKU ITPHU3HAH MPUTOOHBIM K IMPHUMEHEHUIO, TO Ha HErOo
BbLaaeTcsi «CBHIETENLCTBO O nosepke» B cooTBeTCTBHU ¢ TP 50.2.006 {2] wid HAHOCHTCS TOBEPHUTENBHOE
kieiMo B cootBeTcTBMH ¢ I1P 50.2.007 [3].

10.3 TIpu oTpuuaTe/bHbIX pe3yabTaTax NMOBEepKHU BbiAal0T «M3BeuleHMe 0 HENMPUTOAHOCTU» I10
ITP 50.2.006 [2] ¢ yka3zaHueM NPUYMH, CBUOETEABCTBO AaHHY/IMPYIOT, KJIEHMO FacsT, a JIEKTPOI K MpUMe-
HEHHIO He IOIMyCKaIoT.
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[TPUJTOXEHHAE A
(0643aTeIBbHOE)

VieToanKa NPUroTOBJIEHHA PACTBOPOB XJIOPHIA KAJIHMA

A.1 IlpuroroB/jieAne HACLIMIEHHOIO PACTBOPA XJI0PHUAA Kausd
A.1.1 Hasecky xtopuaa xaius (136,5 £ 0,5) r nepeHOCAT B MEPHYIO KOOy BMECTHMOCTBIO 300 cM>.

A.1.2 Hanusaior B KO.10V IUCTWUIMPOBAHHYIO BOAY A0 METKHM.
A.1.3 TepmoctaTupyioT Kon0y npu temneparype (20 +2) "C He MeHee 4 4, [TepUOANYECKH NepeMeilMBas BOAHYIO

CYCITEH3NUIO XTOpMAA KaTHA.
A.1.4 Cpok xpaHeHHs1 pacTBopa — He Oonee 6 Mec.
A.2 TIpuroToBieHHe pacTBOPa XJOPHAA KAaIuA KOHUeHTpauuei 3,5 Moab/am>
A.2.1 Hagecky xropuaa kaius (130,46 £ 0,03) T nepeHOCST B MEPHYIO KOABY BMECTUMOCTLIO 500 om>.

A.2.2 HanupawT B X016y 250—300 cm? OMCTIWITUDOBAHHOW BOJBI.

A.2.3 Jo6uBaloTcs MO.IHOCO pacTBOpPeHHs COAH repeMeLliuBaHHeM COIePKIMOro.

A.2.4 [Jo6aBastoT B K0.10Y AUCTUILTUPOBAHHYIO BOOY, HCLOIUBAA MTPUMEPHO 2—3 CM” 10 METKH.

A.2.5 TepmoctarupvioT konby npu (20 £+ 1) *C He MeHee 0,5 4.

A.2.6 JoauBaioT B KO.10Y AMCTWUIMPOBAHHYIO BOIY A0 METKHM, 3aKphiBaloT npodokou. CozepxumMoe TLIaTeAbHO

rmepeMelnBaloT.
A.2.7 Cpok xpareHusd pacTBopa — He 6onee 6 Mec.
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[TPHUITOXEHHWE B
(CIIpaBOYHOL)

YcranoBka njis onpeneieHMs NOTeHUMAIa 3TANOHHOIO 3JeKTpoaa cpaBHenus E,

6 Ho

q] iii E
EUE
' -
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5 2 3 1 )

[ — 3Ta;I0HHBbIA 2/1eKTpOA CpaBHEHUS. Z ~— BOXOPOAHBIA IEKTPOL; J — IEXKTPOTATUYECKUHA K104, 4 — MWLIUBOIBTMETD;
5 — TepMOCTaT; 6 — TEPMOMETD

Pucynoxk b.1 — Cxema YCTaHOBKM [)1 OTIPEAEACHUA MOTEHIMAIA STATOHHOIO 3JIEKTPOIa CPaBHEHUS £
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[TPUAOXEHHWE B
(CTIpaBOYHOC)

MeToauK2 MOArOTOBKH BOZOPOIHBIX 3AEKTPONOB

B.1 O6opynoBanune u XMMHYECKHE DEAKTHBBI
Bech nabopatopHsie aHanuTudeckue rno [OCT 24104.

baox nutanusa bi-7.

Murusoast™merp no [OCT 8711, auanasoH uiMepeHusa ot 0 10 10 B ¢ norpewHocthio + 0.01 B.
Muutramriepmerp nio [OCT 8711, ananmasod uaMepenusd ot 0 20 100 MA ¢ norpeitHocTsio = 1 %.

AnexkTporuiTka HactoapHas no [OCT 14919,
Koa6si Mepuble BMecTuMocThio 100 e’ no FOCT 1770.

Hwnnnaper Mepusie o F'OCT 1770,
XuMHueckue ctakanbl smecTumocThio 150, 200 mn no TOCT 235336.

Kucnaora a3zoTHag 4.1.a. mo [ OCT 4461.
Kucaora conraHad u.a.a. no ['OCT 3118.
Kucnora miaruHox1opucrosoaopoaHas H,PtClg - 6H50, u., mo TY 6-09-2026 {4].

Csuiiell vkeycHokucasiit u.g.a. no TOCT 1027.

Boaa oucrninuposanuaa no N'OCT 6709.

[Iporonoka naarnHosad [1a 99,93-T-0,8 anmuo#n 30 amM, ouasetrpom 0,8 MM mo TOCT 18389,
[Tposonoka menHas auamerpom 0,8 MM o TY 16.K71-087 [5]

[Inactunra I'l1 99,93-0.5, 7 x 10 x 0,5 MM o TOCT 24718,

B.2 IloaroToBKy BOOOPOAHBIX 3/1€KTPOAOB NPOBOAAT B CJAEAYOUIEH NMOC/IEI0BATENLHOCTH
B.2.1 OuuncTka 31eKTpoa0B OT MNAaTHHOBOH YEPHM

B.2.1.1 OyucTKa HOBEIX 3NCKTPOIOB
B.2.1.1.1 ITomMectuTs HOBbie 3nexkTpoabl (pucyHOK B.l) B cTakamn BmectumocThio 150—200 Mn co cMmechio

KOHUEHTPUPOBaHHbLIX KMUC10T U BOAbl HNQO3:HCI:H,0 B cootHOWwenun 1:3:4 nmo o6weMy Ha 2 MMUH HpPU KOMHATHOMN
TeMneparype. [IpoMbiTh 3.1eKTpOAbl AUCTUWLIMPOBAHHON BOJOH.

1

2

I — TOKOOTBOL ¥3 MEXHOTO [MPOBOAA;

2 — CTCKIAHHAA H30IMpYIollas TpyO-

Ka; 3 — IUIaTUHOBBUA crait; 4 — nna-

THHOBAA MPOBOJIOKA;, J — [LTATHHO-
Bas IL1aCTHHKA

PucyHox B.1 — 3arotosxa ais
BOZOPOOHOIO 3JIEKTpOaa

B.2.1.2 OyucTKa UCIOIb30BAHHBIX IEKTPOIOB

B.2.1.2.1 OYMCTUTH 3MEKTPOABI OT MJIATUHOBON YEPHU TTYTEM TTPOTHUDPAHHUSA
ILIaTUHOBON [MNAaCTUHKM, TIOKDPBITOM ITIaTUHOBOM 4YepHBIO, (PUIBTPOBAILHOM
OyMaro#.

B.2.1.2.2 TloorotoBuTs 1Ba cTakaHa BMecTUMOCTbhIO 150—200 mn. Hanuts
B OOMH CTakKaH CMECh KOHUEHTPHPOBAHHLIX KMUCAOT ¥ Boabi HNO4:HCI:H>0 B
COOTHOWIEHMHU 1:3:4 MO 00OBEMY, B APYTOH — AMCTWUIMPOBaHHYWO Bomy. [Iocra-
BUTb CTakKaH C pacTBOPOM KHC.IOT Ha 3J/AEKTPUYECKYIO TUTUTKY ¥4 HarpeTh a0
KHUMEHMSA, 3aTEM CHATh C TNIMTKH. OITyCTUTB TEKTPOAbI, OYHIUEHHBIE BPYUHYIO
OT I[UIATUHOBOH YEPHH, B TOPSAYUH pPACTBOP KHMCAOT M HEPXATh HMX TaM AO
MOMEHTA, MOKa OCTAaTKM IUIaTUHOBOH 4YepHH He pacTBopsATcH (20—30 ¢). [Ina-
TWHOBASA NMIACTUHKA CTAHET OecTALIeH.

[IpuMegauune — Cieaver cieauTb, YTOOBl B KMCJIOTHOM pPacTBODE
HaxXxOMWJIaCh TOABKO [UIATUHOBAA YacTh JJEKTPOOa, a CTEKJIO HE Kacanoch pac-

TBOpa.

B.2.1.2.3 BeIHYTb 3/1€KTPOIbl U3 CTaKaHa C paCTBOPOM KHUC/AOT, [IPOMbITH
BUCTH/UTUPOBAHHON BOAOH M MOMECTUTH B CTaKaH ¢ AUCTUIUTUPOBAHHON BOAOH.

B.2.2 Xumudyeckas o4yucTKa

B.2.2.1 TIpMrotoBuTs pacTBOp a30THOMN KHCIOTHl KOHUEHTpALMEH
6 monbs/am°. TTOArOTOBUTD ABAa CTaKaHA BMECTUMOCTRIO 150—200 mu1. Haymuts B
OJMH CTaKaH pacTBOp a30THOM KMCIOTHI, B ApYTrOo¥ — AUCTWUIMPOBAHHYIO BOLY.
Harpets 00 KMIIEHHUA Ha JIEKTPHYESCKON TUIMTKE PACTBOP A30THOW KWCIOTHL U
CHSTB C 3JIEKTPHUYECKO#l TUTHTKH. [ToMeCTHUTh 3MeKTpOodbkl HAa 5 MHH B CTaKaH C
ropsiyel a3OTHOW KHCIIOTOM.

[IpumMevanune — CiedyeT cileauTh, 4ToOBl B KHCJIOTHOM pacTBOpE
HaxodWIach TOABKO IUIAaTHHOBAA 4YacTh JIEKTpolda, a CTEKIO He KacajioCh pac-
TBOpA.

B.2.2.2 BbiHyTb 3n€KTpOABI U3 CTaKaHa ¢ ropAvYer asoTHON KHCIOTOH, MpOMbITh OMAUCTH/UIHPOBAHHOH BOAOH

M MOCTaBHUTh HA 1) MUH B CTaKaH ¢ OMOHUCTWLIMUPOBAHHONU BOMOH.
B.2.2.3 BbIHYTB 371€KTpOAbl M3 CTaKaHa ¢ BOLOM U BBLICYLUHTb QUIBTPOBANIBHON OyMaroi.
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B.2.3 IlnaruuuposaHue
B.2.3.1 TloaroroBka maaTUHOBOIO 3NEKTPOJIMTA
B.2.3.1.1 Pacreoputs Sr(0.01 mons) H5PtClg - 6H,0 8 109 1 (6,1 M0.1b) ANCTHUTHPOBAHHOU BOALI B CTEKIAHHOM

cTaKkaHe BMECTUMOCTBIO 150—200 M1 1yTeM nepeMelinBalma CTEKIAHHON Na10YKoM. [J10OaBUTh K 3NCKTPOAUTY 3,5 MT
alleTata CBHHLUA (11 AYYILUEro CueriieH1a raaTuHbl ¢ 3EKTPOIAOM).

[Tpumevyanune — Takoe KOTUYECTBO MIEKTPOAUTA UCMONB3YIOT 114 ILUTaTHHKUPOBAHUA 150 a1exTpoaos.

B.2.3.2 TlaaTVHMpPOBAHUE 3TEKTPOLOB

B.2.3.2.1 IToMecTUTh B CTakaH C ILTaTUIIOBbIM 2JEKTPOJAHTOM JIBa 371E€KTPOJa: MepBblil — TMUIATHIIMPYEMBIH,
BTOpOil — pabouuit. [TOACOCANHUTD IUTATUHUPYEMBIN 3AEKTPOA K KICMMC «—», @ BTOPO#H INCKTPOA — K KICMME «+»
MCTOYHHUKA MUTAHUA TUIA b3-7 B COOTBETCTBUH C pUCYHKOM B.2. BpeMms rwiatuluMposaHus — 9 MUl Ipu Toke 435 MA.
[TpoMbiTh 3¢KTpOA OMANCTWUIMPOBAHHONW BOJOW W OCTaBHTb B CTAKAHC C AMCTUATHUPOBAHHON BOAOM KAK MUHHMYM

Ha | 4.
. ®

2 4/ 3 3

] — peBepCHBHLIN MEPEKTIOYATEIb; J — XMMHYECKHMHA ¢TaxkaH; J — ILTAaTUHOBBIH 2.IeKTPOIHT; 4 — MIAaTHHHPYEMBIH 2J1eKTpOL;
5 — padouwuit anextpod; UT1 — “cToMHUK (B510K) NMUTAHUA NMOCTOSIHHOIO TOKA. A — MILIHaMnepMeTp NOCTOAHHOrO TOKa ¢ Ana-
nazoHoM uamepeHnsa 10 100 MA; R/ — pesuctop Ha 33 OM, 5 Bt; R2 — pe3uctop niepeMeHHsbiit Ha 470 OM, 25 Bt; V' — BoabT-

METP ITOCTOSTHHOIO TOKA C AMANa30HOM u3nepeHus 10 10 B

Pucynok B.2 — CxeMa yCTaHOBKM 1S IUIaTHHMADPOBAHHS BOAOPOOHOIO 3/eKTpoaa
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[TPUJTIOXEHUE T
(CripaBoYHOE)

DJIeKTPOXHMMIECKAS AIeHKA 1A onpefe/eHns NoTeHIHaIa
ITATOHHOI0 3JIEKTPOJa CpaBHEHHA F

8 —m 3 1,

T\ A
| .I T gg |

I — BOROPOOHBIN 31eKTpoa;, 2 — STATOHHBIA AEKTPOA CPaBHEeHUs, J -— KpaH IBYXXOAOBOW. 4 — karmwiisapel, 5 — Dapbotep Bodo-
poaa; 6 — oTaeeHHe LIS 3TATOHHOrO 3,1eKTpoAa CpaBHEeHMsA ¢ HachIueHHbIM pacTBopoM KCl;, 7 — oTtneseHue L1 BOAOPOIHOIO
3;1eKTPOAa C pacTBOPOM TeTpabopara HaTpusi; § — COCYO ¢ HachillieHHBIM pacTBopoM KCl: 9 — kpbiliika, 06ecneynBaolas repme-
TUYHOCTh AYCHUKH

Pucynok ['.1 — Cxema 3.1exTpOXMMHYECKON AUSHKH U1 OMNpedeIeHHs NMOTEHUHaATIa 3TAJICHHOrO EKTPoaIa
CpaBHeHUs £,

10



P 50.2.033—2004

[MPHUITOXEHWUE [
(06s13aTebHOE)

YcTaHoBKa A5 onpeneJieHHsa NOoTeHnHMana padovero J/1eKTpoAa cpaBHeHHUS E.,

(A EAXEXAXE AR XXX HAXE RN

AT I NI T T

aaususvs vasanansnasnna®

4 3 \U 2 =

| — paboumnil 21eKTpoa CpaBHEHMA, 2 — STATOHHBIN J1EKTPOI CpasHEeHMs; J — CTaKaH ¢ HacblitleHHbIM pacTBopoMm KCl,
4 — TepMOCTAT; J — MWLIMBO.IBTMETD; 6 — TEPMOMETD

Pucynok 1.1 — Cxema ycTaHOBKM /LTs OMpenesieHUs NoTeHuMnana paboyero anekrpoaa cpaBReHua £,

[TPUTOXEHWE E
(CrtpaBOYHOE)

bubamorpadus

(1] TY 2642-002-4221883696—99 pH-Mmerpusa. Branounl pH 1-ro paspsaga — S6ydepHbie pacTBOpEI

(2} TP 50.2.006—94 T@'ocymapcrBeHHas cucrteMa obecredyeHus eaMHCTBA U3MEPEHUH. [IopsiaoK mpoBEeAeHUA MMOBEDKH
CpeaCTB U3MEPEHHUH

[3] TTIP 50.2.007—94 T'ocymapcTBeHHas cucTeMa ofecrieyeHHUsl eAMHCTBa U3aMepeHHit. [TopepuTenbHEIe KieHMa

[4] TY 6-09-2026—87 [L1aTMHOXIOPHCTOBOAOPOAHAS KUCIOTA 6-BOAHAA

(5] TY 16.K71-087—90 IlpoBonoka MeoHast Kpyriasd 3M1eKTpOTeXHUYecKas

11
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YIOK 539.257.1.08-2:006.354 MKC 17.020 T838.5 OKCTY 0008

KimoyeBrie coBa: 3/1€KTPOABI, 3JIEKTPOAbl CPABHEHHUSA, JNEKTPOAbl BOOOPDOIHBIE, U3MEPEHUS 3IEKTPOXH -
MUUYECKHE, METOIMKA [TOBEPKU

PexoMeHOZauUuy nNo METDPOJOTHUHU
[ocynapcTBeHHas cacreMa odecmedyenMs eQHHCTBA H3MepeHHI
BJEKTPOIbI CPABHEHHA JJ1A DJIEKTPOXMMWYECKHAX U3MEPEHUN
Metoanka nosepkn
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