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YK 543.257.2 089.6:006.354 pynna T88.5

METONUYECKHE YKAZAHUS

I'CHU. daexkTpoibl HOHOCEJEKTHBHbIE AJg ONPEAEeHNa AKTUBHOCTH
HOHOB B BOAHBIX PACTBOpAX.

MeTopuka noBepkH

MW 1771—87

Jata Beegenua 01.07.88

Hacrosuine meroanuyeckHe yKasaHHs paclpOCTPAHSIIOTCSI HA HOHO-
CeJIEKTHBHEIE 3J/EKTPOAbl (CTEeKJssHHbIE U MeMOpaHHbIE) BCeX THUNOB H
YCTAHAaBJIMBAIOT METOAHKY HX NEPHOIHUECKOH TOBEPKH.

1. ONEPALLUN NMOBEPKH

[.1. Ilpy npoBefeHHH NMOBEPKH AOJXKHBLI OBbITh BBLINOJIHEHb!I CJAEAYIO-
alpe onepamnmu:

BHEIIHUH ocMmoTp (1. 4.1);

Onpene/eHrHe  3JEKTPHUYECKOTO CONIPOTHBJEHUSI  3JEKTPOJAOB
{n. 4.2.1);

onpejaeseHHe 3JEKTPUUYECKOTO COMPOTHBAEHHS H3OJSHHH 3JEKTPO-
JOB C 3KPAaHHPOBAHHBIM BHIBOJOM (M. 4.2.2);

olpede/ieHue MOTEeHLHa a 3J4eKTpoaoB (0. 4.2.3);

OnpejlesicHHe KPYTH3HBI HOHHOW  XAPAKTEPHUCTUKH  SJEKTPOIOB

{n. 4.2.4).

2. CPEACTBA NNOBEPKH

2.1. Ilpu npoBeaeHUH MOBEPKH JNOJKHB OBITb NPHMEHEHH CJELYIO-
1lHe CpelCTBa:

2.1.1. OcHOBHBIE CpEACTBA NOBEPKH:

HAaCbIIIEHHBIH XJOpCcepeOpsAHbIE O00pasuOBBIH 3JEKTPOA CpPaBHEHHUSA
2-ro paspsiga tuna 3CO-01 mo 'OCT 17792—72;

YyCTaHOBKaA AJSI aBTOMATU3HPOBAaHHOHU noBepkd pH-merpoB THNIA
YAIIII-1M:

yCTaHOBKa AJig NOBepkd kKommnaekrta pH-merpos rtuma YIIKII-1
{YIIKII-1M) uau ycraHoBka A5 NMOBEPKH 3JeKTpojaos Tuma ¥YI113-02,
aTTECTOBAHHASI B OpraHax MeTpoJoruyeckod cayx0n ['occranmapra
LCCCP.

2.1.2. BenoMoraresbHble CpeCTBA NOBEPKH:

MepHble kKonbwl 2—250—2, 2—500—2, 2—1000—2 no T'OCT
1770—74;
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61woperkn 5—1—50 mo T'OCT 20292—74;

nunetkd 6—1—10 no T'OCT 20292—74;

CTEeKJSIHHBIH cTakaH BMectuMmoctbio  100—200 mMa mo TOCT
25336—82;

nocyaa AJisl pacTBOPOB (CTEKJIAHHAA HJH MOJHITHICHOBASA) ;

aucruaauposanuas soga no 'OCT 6709—72,

2.1.3. Ilpu OTCYTCTBHH YCTAaHOBOK, YKa3aHHbIX B 1. 2.1.1, nomycka-
eTCsI NMPUMEHATb BHOBb pPa3pabOTaHHBbIE HJH HAXOASNIHECS B 3KCIIya-
Tallid CPeJCTBA NOBEpPKH, MNpOLIeAliiHe B COOTBETCTBHH C 'OCT
8.326—78 MeTDOJIOTHUECKYIO aTTeCTalHio M o0ecneyuBalollye ounpee-
JIEHHE METPOJOTHUYECKHX XaPaKTEPHCTHUK TMOBepsSEeMBbIX 3JEKTPOILOB
c TpeOyeMOH TOUHOCTBIO;

oMmMmeTrp kJsacca 2,5 no 'OCT 23706—79;

BLICOKOOMHDBIH Npubop A HaMepeHust D C ¢ BXOAHBIM CONPOTHUB-
JenneM He MmeHee 10" Owm, manpumep M-130, OP-208, OP-209;

BOASTHOH TepMmoctar, HanpuMmep Thna TC-15, TJI-150 u np.;

nabopatopHbid TepMoMmerp, THna TJI ¢ nHTEepBasioM TeMmepaTyp-
0—50°C, c ueno# genenns 0,1°C no F'OCT 27544—87.

TunoBasi cxeMa ycTaHOBKH aJs H3MmepeHus: I/1C  npusereHa Ha
yeprexe.

CxeMa ycraHOBKH aasa uamepenuna 3J1C

| oy . .
il A A B S S S A i

] — MATHHTHast MellaJjqika: 2 — TepMmocTa-
THPOBaHHAsl H3MepHUTeJNbHAsA sAYelHka; 3 — Hg-
MEpHTeJNbHBIH 3JeKTPOA; 4 — 3NCKTPOJHTH-
YecKHH MOCTHK, 3aNOJHEHHBIH TeM Xe pacT-
BODOM, 4YTO y B H3MEepHUTEJBHOH  sfuelike;
5 — naGopaToOpHLI TepMOMETDP; § — Mmepe-
KJlouaTtear;, 7 — npHOOp A  H3MepeHHs
SC; 8 — pesHcTOP ¢ H3IBECTHBIM CONpo-
THUBJEHHEM: 9 — 3JEKTpOx CpapHeHHs1; [0 —
COCYyn C BMOHTHpOBAHHBIM B HHO 3JEKTPO-
JUTHYECKHM KJawuoM (11), 3aMQJHEeHHBIN
HAcbIlUleHHLBIM PacTBOPOM XJOPUCTOro KaJHA;.
]2 -~ ¢TaKaH C HachillleHHbIM PacTBOPOM XJIO-
pHCTOr'O KaJaHg
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3. YCJIOBHUSt NOBEPKU U NOATOTOBKA K HEH

3.1. Ilpu npoBefeHUH MOBEPKH AOJNXKHB OBITH COOJIOACHBI CJEAYIO-
[I{HEe YCJOBHSA:

reMiepaTrypa okpykamouero Bodnyxa (20%95) °C;

OTHOCHTEJIbHAS BJIAXKHOCTbh Bo3ayxa He Gosee 80 Y ;

OTCYTCTBUE SJICKTPHUECCKHX W MATHUTHBLIX I110JIeH, BJAUAIOWIKUX Ha I10-
KazaHusa npubopos. '

3.2. Ha nosepKy noaXKHbl ObiTb NpPEACTABJEHbl YUHCTHIE 3JEKTPOJAbI
C TEXHHYECKOH JAOKYMEHTAaUHEH, COAepKalicH TeXHUUECKHE XapakTe-
DHCTHKH 3JIEKTPOJOB, COCTAaB M METOAUKY IPHTOTOBJECHHS KOHTPOJIbHBIX
pacTBOPOB, HEOOXOIUMBIX IIPH HX MOBEPKE.

3.3. DNeKTpoAbl JOJI2KHLI ObITb IOATOTOBJEHB K paboTe B COOTBET-
CTBUH C YKa3aHHsIMIl, M3JOXKEHHLIMH B TEXHHUECKOH HOKYMEHTaUMII.

3.4. O0Opa3uoBLIH 3JEKTPOA CpaBHEHHSA 2-T0 pa3psja BO BpeMS I0-
BEPKU JOJXKEH HAXOAMTLCS B HaAChIUIEHHBLIM pacTBOpe XJODHCTOrO Ka-
JIHSI NIPH HOMMHAJIBHOW TeMmnepatype B uHTepBage 15—35°C. Ortkio-
HEHHE TeMIEepaTypbl OT HOMHHAJBHOTO 3HAYEHHS B INIPOLECCE NOBEPKHU
He JOJXKHO IpeBbiliaTh X1 °C.

3.5. Ilpu noBepxe pacTBOpPHLI, B KOTOPHIX HAXOJZATCA NOBEPIeMbie
DJEKTPOABl H 3JIEKTPOJ, CPABHEHHUSA, JAOJIKHBI OBbIThb COEAHHEHBI NOCPEe]-
CTBOM 3JIEKTPOJHTHUCCKOTO MOCTHKA 4,3aNOJHEHHOTO TeM K€ PacTBO-
POM, UTO H B H3MEPHTEJbHOH Ayelike 2 (CM. uepTex).

4, NTPOBEAXEHMUE NOBEPKH

4.1. BHEeMmIHHH OCMOTD

[Ipu nNpoBefeHUH BHEIIHEr0 OCMOTPA NOJKHO OBbITh YCTAHOBJEHO:

OTCYTCTBHE NOJOMOK H TPELIHH Ha KOPIyCe 3JIEKTPOLA;

OTCYTCTBHE Ha HAPYXKHOH MOBEPXHOCTH CTEKJSHHOTO IIApHKA 3JIEK-
TPOJa HaJjieTa MJIHM 0CajiKa, CTEKJO JAOJIKHO ObLITh IPO3PAUHbIM;

OTCYTCTBHE NOBpPEXAEHUH Ha NJEHOYHOH MeMOpaHe 3JIeKTPOJa,;

HaJuyue MapKHPOBKH.

42. OnpepeseHne METPOJOTHUYECKHX XapaxkTepH-
CTHK HOHOCEJEeKTHBHHX 3JEKTPOHLOBRB

4.2.1. Onpedenerdue INEKTPUYECKO2O0 CONPOTUBAEHUSL UOHOCENAEK-
TUBHbBLX INEKTPOOOS

Jus1 onpeneneHuss 3JE€KTPHUUECKOIO CONPOTHBJECHHA HOHOCEJEKTHB-
HBIX 3JIGKTDPOLOB HU3MEPEHHUs LOJKHLI ObITh IIpOBedeHBE B KOHTPOJBHOM
pacTBope C KOHIEHTpAllHEH COJIH, COLEPIKAIUEH HOH, K KOTOPOMY ce-
JIEKTHUBCH NI0BEpPsIeMbIi 3JeXTpoa, ¥ paBHOH 1-10—! Monb/Kr, npu TeM-
neparype (20x5) °C.

Ha ycranoske tuna VYAIIII-IM snextpuueckoe COIPOTHBJICHHE
3JIEKTPOLOB JOJXKHO OLITH ONIPEACJCHO COIVIACHO yKa3aHHAM, M3J0XKEeH-
HLIM B NACIIOpPTEe HAa YCTAHOBKY.

[Ipy OTCYTCTBHH YCTAaHOBOK 23JIEKTPHUYECKOE COHNPOTHBJIEHHE MEM-
OpaHHBIX 3JEKTPOJOB MAOJXKHO ObITh OINPEAEJICHO INYyTEM H3MEPCHHUSA
DJIC uenu Ha ycTaHOBie, THIOBash cCXeMa KOTOPOH IIpHUBEJeHA Ha
YepTexke.
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[lepen u3MepeHHeM J0JKEH ObITh NPOBEPEH «HYJb» npubopa 3a-
MbiKaHHEM KJeMM uepe3 pe3uctop 8. 3arem usmepsot IJC Mmexny
[IOBepPAeMbIM 2JIEKTPOAOM H 00pasuoBbIM 3JEKTPOJOM CpaBHEHHS B
KOHTPOJIbHOM pacrtBope £,. C NOMOLILIO NepekJaoyarenss 6 NOACOENH-
HAIOT TapaJjesbHO LeNH «I0BepPsAEMbIH 3JIEKTPOJ — KOHTPOJIbHBIH pac-
TBOP — 3JEKTPOA CpPpaBHeHus1» KajuOpoBouHoe R, CcONpoTHBIEeHHE &,
OJIH3KOEe K CONPOTHBJICHHIO TIOBEPAEMOro 3JeKTpojaa, U CHOBA H3MEpsi-
10T S,HC EQ.

ConpOTHBJCHUE TIOBEPAEMBIX 3JIEKTPOAOB B OMax JI0JI2KHO ObITH

paccuuTaHo 1no gopmyJe -
Rx=(E]; I)Rm. (1)

[lpu OTCYyTCTBHH YCTAHOBOK 3JICKTPHYECKOE CONPOTHBJIEHHE HOHO-
CEJIEKTUBHBLIX CTEKJSAHHLIX 3JICKTPOAOB AOJXKHO OBITh ONpPEAEJCHO Nps-
MbIM H3MEPEHHEM COIIPOTUBJEHHA OMMETPOM C NpejesaMH H3MEPEHUS:
ot 1-10° o 1.1013 Om. OauH 3aKuM- oMMeTpa A0JAKEH OBIThb IOACOEAH-
HEH K LEHTPaJbHOH XXHJEe BLIBOAHOIO NpPOXOAa 3JeKTpoaa, APYyroud —
K OTPe3Ky MeNHOro NPoBOAa (KOHTAKTHOMY 3JIEKTPOAY), KOTODBIi NpK
H3MEPEHUH BMECTE C NOBEPACMBIM 3JEKTPOAOM J0JKEeH ObITh Norpy-
XKEH B KOHTPOJIbHBIA pPAacTBOp ¢ KOHUEHTpauued  COJIH, DPaABHOMR
1.1071 Moaw/Kr, cogepkaileii HOH, K KOTOPOMY CeJIEKTHBEH IIOBEps-
€MbIH 3JEKTPOL.

IDNEKTPUYLCKOe CONPOTHR/EHHE 3JSKTPOAOB AOJNKHO OblThb He 00-
Jee 1,2BepxHero u He MeHee (0,70 HUIKHETO IpeleioB 3HAYEHHUH CONPO-
THBJEHHWN, YKA3aHHBIX B TEXHHUECKOH JOKYMEHTALHHU HA 3JEKTPOX.

4.2.2. Onpedenernue 3neKTPUHECKO20 CONPOTUBACHUS UBOAAYUL HO-
HOCEACKTUBHBIX FAEKTPOO0B ¢ IKPAHUPOBAHHOIM BbLB0OOOM

[lepen usMepeHuHeM 3JEKTPHUUECKOTO CONPOTHUBIEHUSA H3OJALHH 3J€K-
TPOIAbl AOJXKHBI OLITh NIPOMBITHI AUCTHJAJUPOBAHHON BOJOH H HACYyXo
BHITEPTHI QPUABTPOBAJLHON GyMarou.

Ha ycranoske tuna YAIIII-1M snekTpudeckoe COINPOTHBJCHHE H30-
JISHHH 3JIEKTPOAOB HOJIKHO OBITb ONpeAeseHO COIVIaCHO YKa3aHHsIM,
H3JIO2KEHHBIM B I1acllOPTEe Ha YCTAHOBKY.

[Ipu OTCYTCTBUM YCTAHOBOK, 3JEKTPHUYECKOE COINPOTHUBJIEHHE H30JIS-
MM 3JeKTPOAOB AOJKHO OLITh OnpejeneH0o NyTeM IPsSIMOTO H3MEpeHHus
CONPOTHBJEHUS OMMeTpoM c npegenamu ot [-10° go 1.10'3 Om.

DKPAHUPOBAHHLIH 3a3KHUM OMMETPA AOJXKeH ObITh MMOACOEAUHEH K
HEHTPAJALHOU 2KHJE BBLIBOAA, APYrOH 3aXKHM — K KOHTAKTHOMY 3KpaHy
BBIBOJHOI'O IIPOBOJA 3JEKTPO/A.

DIEKTPHUECKOE CONPOTHBJCHHE H30JSLIHU 3JEKTPOAOB C 3KPaHHUPO-
BaHHBIM BBIBOJOM JOJI2KHO OBLITb HE MeHee 3HAayeHHsl, YKa3aHHOro B
TeXHUYECKOW JOKYMEHTALUH Ha 3JIEKTPOL.

4.2.3. Onpedesrenue nOTEHUUAAQA UOHOCEAEKTUBHBLY IAEKTPOOOS

[ToreHHan HOHOCEJNEKTHBHBIX 3JIEKTPOLAOB AOJI2KEH OHITh OnpeneseH
nyreMm usMepenus IJIC cHCTEMB <«IOBepsieMBbIH 3JeKTPOA-—00pa3Lo-
BbIH 2JIEKTPOJ CPaBHEHHUS 2-ro paspsijia» B pacTBOPdX COJIH, COAEpKa-
IIHX HOH, K KOTOPOMY CE@JICKTHBEH NOBEPAECMBIH 3JEKTPOA (KOHTPOJb-
Hble pacTBOph), Opu TeMueparype (25+0,2) °C.
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CocTaB M MeTOAHKA NPHIOTOBJEHHS KOHTPOJIbHLIX PAaCTBOPOB J0.i-
JKHB OBITb YKasaHbl B TEXHHYECKOH JAOKYMEHTALHH HAa 3JIeKTPOL.

Ha ycranoske tuna YAIIII-IM noTteHunuas noBepsi€eMbIX 3JEKTPO-
JAOB NO0MXeH OnITh onpenesieH COrJaCHO YKa3aHHsAM, H3JOXEeHHBIM B
I1acrnopTe HA YCTAHOBKY.

[Ipy OTCYTCTBHH YCTAHOBOK, NMOTEHLHAJ 3JEKTPOJAOB AOJIKEH ObITh
ornpejened nyreMm uaMeperus 9J1C venu B KOHTPOJILHBIX pacTBOpax Ha
YCTAHOBKe, THIOBAsl CXEMa KOTOPO#d npuBeleHa Ha uepTexke (IPH OT-
KJIOYEHHOM MNepekJroyarese 6).

[lorpemwnocts usmepenuss IAC He ponaxxuHa npeswiath 0,2 MB.

[JoTeHUHAN CTEKJISTHHBIX HOHOCEJEKTUBHLIX 3JEKTPOLOB HE AOJXKeH
OTJIMYATbLCA OT pacyeTHOro 3HaueHus 6GoJiee yeM Ha =12 MB.

PacyerHoe 3HayeHHe NOTEHIMAJAa 3THX 3JEKTPOJOB @ ¢.5 AOJKHO
OBITb OllpeneseHo 1o GopmyJae

tp&a:EH—l“S'tEOp(pr#pXH) —"(Eﬂ E.D"_Enmr)"_a(ti‘?-c 3_20GC’)! (2)

rpe £, u pX, — HOMHHAJIbHBIE 3HAYEHHA  KOOPAHHAT H30IOTEHIIH-
AJbHOU TOUKH 3JIEKTPOAHOU CHCTEMBl «CTEeKIAHHBIN
JMEKTPOL — JEKTPOJ CPABHEHHs» (YKAa3aHbl B TEX-
HHYEeCKOR JOKyMeHTauud Ha 3Jektpon); MB u pX

COOTBETCTBEHHO);
S eop — TEOPETHUUECKOE 3HAUEHHE KPYTH3HBI HOHHOM Xapak-

TEPHCTHKH  3JeKTpoja IIpH Temueparype f°C,
MB/pX;

pX, — 3HaueHue pX B KOHTPOJILHOM pacTBOpe IIPH TeM-
nepatype t°C;

L5 . o— 3HaueHHe noTeHuuasa o6pa3ioBoro 3JeKTpoLa .Cpa-
BHeHHS 2-ro paspsapa npu 20°C B MB (ykaszano B
CBUHETEJbCTBE O MOBEPKE 3JIEKTPOAA);

E .., — HOMHUHAJ/JbHOE 3HAYEHHE MOTEHIHaJa HAaCBHILEHHOTO
xJopcepebpsaHoro ajnekrpoaa, pasHoe 202 mB npu
20°C:

a — TeMneparypHbld Ko3gpHIlHeHT 00pa3noBOro 3J/€eKT-
pojaa.cpaBHeHust 2-ro paspsgna, paBHLIA MHHYC

0,2 MB/°C;
s ¢ o — TEMIIEDATYpPA, NPH KOTOPOH Haxoausacs o6pa3loBbli

3JICKTPOA CpaBHEHHA 2-T0 pa3psiga BO BpeMs H3Me-
peauit 3J1C, °C.

[lorennnan mMeMOpaHHBIX 3JIEKTPOJAOB JOJXKEH COOTBETCTBOBATH
3HAUYEHHIO, YKAa3aHHOMY B TEXHUUYECKOH HOKYMEHTAILUH.

4.2.4. Onpedensertte KpYTU3HbL UOHHOU XAPAKTEPUCTUKL 3AEKTPO~
008

Iuisi onpenesieHUss KpyTH3HLBI HOHHON XapaxTEPUCTUKH 3JEKTPOXOB
AOMXKHBI OblTh npoBeaeHnl uaMmepenus 2C KOHTPOJbHLIX pacTBOPOB
1710 METOAHKE, YKa3aHHO# B I. 4.2.3, npu temneparype (25%0,2) °C.

Pacuer KpyTH3HbBI HOHHOH XapakKTepHCTHKH 3aexTpoaos S, MB/pX,
JIOJI2KeH ObiThb nposejied no gopmyne
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S— La-f (3)

raoe £, u £y— 9C, namepeHHass B PacTBOpax c KOHUECHTpallHEH CO-
JI¥, COAepkKameid HOH, K KOTOPOMY CeJICKTHBEH IIOBe-
psSieMBIA 3JeKTpoA, paBHOH coorBeTcTBeHHO 1.1073 w
1:10-1 moab/kr, MB;
pX; H pXo—3HaueHHd PX B YKa3aHHBIX pacTBOPax NIpH TeMnepa-
Type 25 °C.
KpyTH3Ha HOHHOA XAaPaKTEPHCTHKH 3JEKTPOJOB AOJXKHa ObLITh HE
MeHee 3Ha4YeHHsl, YKa3aHHOTO B TeXHHUYECKOH JOKYMEHTALHH 3JEKTPOA.
4.2.5. B cayyae noJiydeHHsi OTPHIUATeJbHLIX pPe3yJbTaTOB IIPH IPO-
BEJCHUH ONepaudy IOBEPKa 3JeKTPOJOB AOJXHA ObITh HpEKpauieHa.

5. OPOPMJIEHHE PE3VYJIbTATOB

D.1. TIpn noJOXKUTENAbHBIX pe3yabTaTax NMOBEPKH HOHOCEJEeKTHBHBIX
JEKTPOJOB Ha BEPXHIOK YaCTb 3JEKTPOJAa HAHOCAT OTTHCK IIOBEpH-
T@JIbHOTO KJIeHMa.

0.2, DNeKTPoabl, Pe3yJbTaThl NOBEPKH KOTOPLIX HE COOTBETCTBYIOT
TpeboBaHusim HactoawHx MU, k AanpHellied 3KCHJAyaTaUUd He HAO-
nyckawrcss. KjaeliMo racar, BbIJAIOT H3BEIUEHHE O HENPHINOJHOCTR
3JIEKTDPO/1A.

HHOPOPMALLUOHHBIE JTAHHDIE

1. PASPABOTAHBI U BHECEHDbI TocyapapcTBeHHbIM KOMHUTETOM
CCCP no cranpapram

PASPABOTUHUKMHU

B. M. MoxoB, xaux. TexH. HayK (pykoBoguTesabp TeMbl), ). I1. Mu-
Kaase

2. YTBEP)XAEHDBI HIIO «HUcapu» 29.12.86
3. BBAMEH I'OCT 8.213—76 n MU 15178

4. CCbIJTOYHbLIE HOPMATUBHO-TEXHUYECKHUE HJOKYMEH-
Thl

ObosHaveure HTJI, na KOTophlilt pana CChUIKa HomMep nyHKTa, noagnyHKTa

L inlinienll

'OCT 8.326—89
FrOCT 1770—74

[OCT 6709—72

[OCT 17792—72
Ir'OCT 20292—74
rOCT 23706—79
[[OCT 25336—82
I'OCT 2754487

5. IEPEU3JAHHE. Oxrabpr 1990 r.
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METOAUHUYECKUE YKA3AHUA

{OCYJAPCTBEHHAY CHCTEMA OBECNEYEHHUSA EAWHCTBA HU3MEPEHHA
pH-metpbl U HoHoMepbl. MeTOaMKA NMOBEPKH
MH 161987, MH 1770—87, MU 1771—87, MU 1772—87
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