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NpegucnoBsue

Llenn, OCHOBHblEe MPUHLUNBLI M NOPSAAOK NpoBeAeHMsA paboT NO MeXrocyfapCTBEHHONW cTaHgapTu3auum
ycTtaHoBsieHbl B TOCT 1.0—2015 «MexrocygapcTBeHHaa cucrema craHgaptusaunm. OCHOBHbIE NONOXEHUA»
n NOCT 1.2—2015 «MexrocygapcTtBeHHas cuctema crtaHgaptusauuu. CtaHfapTbl MeXrocygapCTBEHHbIe,
npasuia U pekoMeHgaunmn no MexrocyfapCTBEHHON cTaHgapTusauun. Mpasuna paspaboTku, NpuHATUA, 06-
HOB/IEHNSA N OTMEHbI»

CBepeHna o cTaHgapTe

1 PA3PABOTAH ®epgepanbHbiM rocyAapCTBEHHbIM YHUTapHbIM npeanpuatneMm «Bcepoccuiicknii
Hay4YHO-UccnefoBaTeNbCKU  UHCTUTYT (U3NKO-TEXHUYECKUX W pagnoTEXHUYECKUX u3MepeHui» (Pryn
«BHUNDTPU»)

2 BHECEH ®depgepasibHbiM areHTCTBOM MO TEXHMYECKOMY PEryMpoBaHuio U MeTposiornm

3 MPUHAT MexrocysapCTBeHHbIM COBETOM MO CTaHAapTu3auuum, MeTponornm u ceptugukaumm no ne-
penucke (npotokon ot 30 maa 2014 r. Ne 67-11)

3a NpuHATUE NporosocoBanu:

KpaTKoe HaumMeHoBaHue CTpaHbl Nno KO,CI, CTpaHbl no MK COKpaLLI,eHHoe HanMmeHoBaHVe HaunoHa/IbHOro opraHa

MK(UCO 3166) 004-97 (NCO 3166)004-97 no ctaHgapTm3aumm

ApmeHus AM MWH3KOHOMMKM Pecny6nuku ApmeHns

Benapycb BY lFocctanpapT Pecny6nunkn Benapycb

Kuprususa KG KbipreisctaHgapT

Mongosa MD Mongosa-CtaHgapt

Poccus RU Poccrangapt

TamxunkmucTaH TJ TamxukctaHgapT

Y36eknuctaH uz Y3ctaHgapt

4 Mpukasom PepepasibHOro areHTcTBa NO TEXHUYECKOMY perynnpoBaHuio un metponorun ot 10 wuwonsd
2014 r. Ne 788-cT mexrocygapcTBeHHblli ctaHaapT TOCT 8.134—2014 BBeAeH B AeiCTBUE B KayecTBe Hauu-
OHasnbHOro cTaHgapTta Poccuiickoin ®epepauynn ¢ 1 nwonga 2015 r.

5 BBAMEH I'OCT 8.134—98

6 MEPEN3OAHWE. ®eBpanb 2019 r.

NHdopmaunsi 06 U3MeHeHUsIX K HacTOSAWEeMy CTaH4apTy Ny6/AuKyeTCcs B €XerogHoMm uHdgopmaum-
OHHOM YyKa3aTefne «HauuoHanbHble cTaHAapTbl», @ TEKCT W3MEHEHUA U NMONPABOK — B EXEMECSYHOM
MHhOPMaLMOHHOM yKa3aTene «HaunoHasbHble cTaHAapTbl». B cnyyae nepecmoTtpa (3aMeHbl) WMAM O T-
MeHbl HACTOsILLLero ctaHAapTa COOTBETCTBYOLW ee yBefoMIeHe ByAeT ony6/IMKOBAHO B €XXEMECAYHOM
WHOpMaLMOHHOM yKa3aTene «HauvoHanbHble cTaHgapTbl». COOTBETCTBYHOWasa nHopmauus, yseom-
NleHne N TeKCThbl pasMelialnTca Takke B MHOPMaLMOHHOW cucteme 06Lero nofb3oBaHns — Ha odu-
uManbHoMm caite ®eaepanbHOro areHTCTBa NO TEXHUUYECKOMY PEry/iMpoBaHNi0O U MeTPONoruM B CeTu
MHTepHeT (www.gost.ru)

© CtaHpgapTuHgopM, odpopmneHue, 2014, 2019

B Poccuiickoii ®epepaunm HacTosiWwuii ctaHgapT He MOXET 6biTb MOMHOCTbIO UK
YacTUYHO BOCNPOW3BEAEH, TUPAXMPOBAH U pacnpocTpaHeH B KauyecTBe OouUUMaNbHOTO
nsfaHus 6e3 paspeweHns defepanbHOro areHTCTBa Mo TEXHUUYECKOMY pPerympoBaHuto
M MeTponorun
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ns3mepeHunit pH Ha ocHoBe siueek XapHepna

fata BBegeHna — 2021—08—23
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M E X I O C Y 4O A P CTOBEHH bl 1 C T AH O AP T

FocypapcTBeHHass cuctema o6GecrnevyeHns eUHCTBA NU3MepEHUt
METO/ M3MEPEHWN pH HA OCHOBE AYEEK XAPHEQOA

State system for ensuring the uniformity of measurements.
pH measurement method based on the Harned cells

Oata BBegeHuna — 2015—07—01

1 O6nactb NPUMEHEHUSA

HacTtoawwnin ctaHgapT pacnpocTpaHsieTcsa Ha MeToA M3MepeHuil BogopoaHOro nokasartens (pH) BogHbIX
pacTBOpOB Ha OCHOBe Habopa siueek XapHepga B gnanasoHe pH ot 1,679 go 12,454 B n4HTepBane temneparty-
pbl oT 5 °C pgo 95 °C.

MeTogn u3MepeHuii peannsyloT B rocyfapCTBEHHbIX NePBUYHbIX 3TanoHax pH.

2 HopmMmaTuBHbIE CCbINIKK

B HacToAwem cTaHgapTe UCNOMb30BaHbl HOPMATUBHbLIE CChIJIKM Ha cnefylowme ctaHaapThl:

FOCT 8.395—80 locygapcTBeHHas cuctema obecneyvyeHnss eguHcTBa UaMepeHuii. HopmanbHble ycno-
BUA M3MepeHuii npu nosepke. O6uwmne TpeboBaHus

FOCT 12.1.004—91 Cuctema cTaHgapTtoB 6e3onacHocTu Tpyga. NoxapHaa 6e3onacHocTb. O6uwune Tpe-
6oBaHuA

FOCT 12.1.007— 76 CucTtema cTaHgapToB 6e3onacHocTu Tpyaa. BpegHble BewecTBa. Knaccudukayms
n obwune TpeboBaHMA 6e30nacHOCTH

FOCT 12.1.019—791) Cuctema ctaHgapToB 6e3onacHocTu Tpyaa. dnektpobesonacHocTb. Obwue Tpe-
60BaHNA M HOMeHKIaTypa BUAOB 3alUThbI

FOCT 12.2.007.0—75 Cuctema cTtaHgapTtoB 6e3onacHocTn Tpyaa. sgenna anekTtpotexHunyeckne. O6-
wmne TpeboBaHua 6e30MacHoOCTU

FOCT 12.4.009—83 Cuctema ctaHfaptoB 6e3onacHoCTM Tpyaa. lNoxapHas TexHuka ans s3awuTbl 06b-
ekToB. OCHOBHble BuAbl. Pa3melieHne n obcnyxmBaHune

FOCT 12.4.021—75 Cuctema ctaHgaptoB 6e3onacHocTu Tpyaa. CuctemMbl BEHTUNAUMOHHbIE. O6Wwwne
TpeboBaHuA

FOCT 1027— 67 PeakTtuBbl. CBuHey (Il) ykcycHOKMCAbIA 3-BOAHbIV. TEXHUYECKME YyCN0BUSA

FOCT 1277—75 PeakTtuBbl. Cepebpo a30THOKUc/A0e. TexHuyeckne ycnoBsus

FOCT 3118— 77 PeakTuBbl. Kucnorta confaHasd. TexHU4Yeckune ycrnoBus

FOCT 4233—77 PeaktuBbl. HaTpuii xnopucTtblii. TexHu4yeckne ycnosus

FOCT 4328— 77 PeaKktusbl. HaTpusa rmapooknucb. TexHUYeckne ycnoBus

FOCT 4461— 77 PeaktuBbl. Kucnorta asotHasa. TexHuyeckme ycnosus

FOCT 5962—2013 CnupT 3TUNOBbIVi PEKTU(NKOBAHHbIV M3 NULEBOrO CbipbsA. TeXHUYECKne ycnosus

FOCT 6709—72 Bopa guctunnupoBaHHas. TexXxHNU4Yeckne ycrnosus

FOCT 9147—80 Mocyna n ob6opypgoBaHue nabopaTopHbie paphopoBblie. TeXHUYECKME YyCNOBUA

FOCT 12026 — 76 bymara hunbTpoBanbHasa nabopatopHas. TexHu4yeckme ycnosus

1) Ha Tepputopumn Poccuiickoli ®egepauun geicteyet FOCT P 12.1.019—2017.

M3paHvne ogpuumnanbHoe
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FOCT 23932—90 MNocypa n obopynoBaHne nabopaTtopHble CTEKNSAHHbIE. O6LULMEe TEXHUYECKNEe YyCNoBuUs
FOCT OIML R 76-1—20111"TocypapcTBeHHasa cuctema obecneyeHuss eAMHCTBaA M3MepeHuin. Becbl He-
aBToMaTmMyeckoro geictemsa. Yactb 1. MeTposornyeckme n TexHmyeckne tpeboBaHusA. NcnbiTaHus

MpumeuyaHue — lMpyu NOML30BAHMM HACTOALMM CTAHAAPTOM Lieflecoo6pasHo NPOBEPUTL AENCTBME CCbl-
NOYHBLIX CTAHAAPTOB B MH(POPMALMOHHON cucTeMe 06LIEro Mnofib30BaHMs — Ha oduumanbHOM caiite ®eaepanbHOro
areHTCTBa Mo TeXHWYEeCKOMy PEeryMpoBaHuio U MeTposiorun B ceTh IHTEpPHET UK MO eXEerofHoMy WH(OPMaLNOHHOMY
ykazaTeno «HauuoHanbHble CTaHgapTbl», KOTOPbIA ony6aMKoBaH MO COCTOSAHMIO Ha 1 siHBaps TeKyl|ero roga, v no Bbl-
nyckam eXemecsiyHOro MHOPMAaLMOHHOTO yKkasaTens, «HauuoHa bHble CTaHAapTbl» 3a TeKyWWil rog. ECAu CCbloYHbIi
CTaHAApT 3aMeHeH (M3MeHeH), TO MPU Nob30BaHNKN HACTOSLMM CTAHAAPTOM ClieflyeT PyKOBOACTBOBATLCS 3aMeHSI0LMM
(M3MEHEHHbIM) CTaHAapTOM. EC/M cCbIIOYHbIA CTaHAapT OTMEHEH 6e3 3aMeHbl, TO MOJIOKEHME, B KOTOPOM AaHa CCblika
Ha HEero, NPUMEHSIeTCS B YacTu, He 3aTparvBatolLeli 3Ty CCbIKy.

3 TepMuHbI 1 onpepeneHus

B HacToAweMm cTaHfapTe NpMMEeHeHbl cneayluime TepMUHbl C COOTBETCTBYHLWUMN OoNpefeneHnAaMu:

3.1 6y epHbIii pacTBOp: PacTBop c onpefeneHHON ycToliunBoli KOHLEHTpayneli BOAOPOAHbIX NOHOB.

3.2 noka3aTenb aKTUBHOCTU: Mepa akTUBHOCTW MOHOB BOAOpPOAAa B pacTeope.

3.3 MOoNnAnbHaA KoOHUeHTpauusa: KonmyecTso pacTBOPEHHOro BelwecTtBa (Yncno monein) B 1 kr pactBo-
putens.

3.4 cTaHfapTHasa pa3HOCTb NMOTeHUMANOB: 3HAYEeHNEe 3NEKTPOAHOrO NoTeHynana, UsSMepeHHoe B HOp-
MasibHbIX yCcNnoBuax npumeHeHuna no NOCT 8.395.

3.5 sanekTpoaBmxyuasa cunna (34C): PaboTa CTOPOHHUX CUM NO NEPEMEL,EHUID €fUHUYHOTO NOTOXMU-
TeNbHOTO 3apsaga no 3aMKHYTOMY KOHTYpY.

4 CywHOCTb MeToAa U3MepeHuin

MeTon usmepeHuin pacnpocTpaHseTcs Ha onpegeneHve pH BOAHbIX pacTBOPOB Ha ocHoBe Habopa sue-
ek XapHega B gnanasoHe pH ot 1,679 po 12,454 B nutepsane temnepatypbl oTr 5 °C go 95 °C.
BenunynHa pH cooTBeTCTBYeT oTpuLaTe/IbHOMY AECATUYHOMY Nnorapu My akTUBHOCTUM MOHOB BOogoOpoOAa
am B pacTBope Mo ypaBHEHUo
pH =-lgaH. 1)

Bblpa3nB akTUBHOCTb MOHOB BOAOpPOAa Yepe3 MOMANbHOCTb, 3anuwem ypasHeHue (1) B Buge (2):

PH:-IQ{("-l 2
T )
roe T° — cTaHfapTHasi MONANbHAs KOHUEHTpaLUsa, MOMb/KI, YACNEHHO paBHas 1;
M| — monanbHaa KOHUeHTpauusa, MONb/Kr, NOHOB BOLOPOAA;
YH — KO3 (P MLUMEHT aKTUBHOCTM MOHOB BOAOpOAA.
Mpoueaypa onpegeneHna 3HayeHnin pH atanoHHbIX 6ydepHbix pacTBopoB (3BP), npuBeAeHHbIX B Ta-
6nnye A.1l npunoxeHus A, ocHoBaHa Ha m3mepeHusax I4C B Tpex sueiikax XapHega

Pt | H2 (ra3, p = 1 atm = 101325 MNa)| 36P, CI (mc|) |AgCI |Ag

npu Tpex pasHblX 3HAYEHUAX MOMSANBHON KOHUeHTpauun xnopug-noHos T C = 0,005; 0,010 n 0,015 monb/kr.
24C E, mMB, auelikn onpenenatT no ypaBHEHWIO
/ n

E=E°-x Ig ' yHYd @)

roe K — KoapuumneHT HaknoHa, K = ----—-- ----—- ,

rae R — yHuBepcanbHas rasoBas nocTossHHas R = 8,3144621 [Ax/(Monb-K);
[— TemnepaTtypa 6y epHoro pacrtesopa, K;
F — nocTtosiHHas dapapes F = 96485,3383 Kn/monb;
T W — MONAnbHaaA KOHUEHTPaLuus, MOb/Kr, NOHOB BOAOPOAA;

1) Ha TeppuTtopun Poccuiickoin ®egepayun geiicteyeT TOCT P 53228—2008.
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YH— KoadhpuLuMeHT akTUBHOCTKU, MOJIb/KI, NOHOB BOAOpOAA;

T a — MONANbHAA KOHUEeHTpauusa, MONbL/KI, NOHOB X/10Pa;

yCl— koa(p P ULUMEHT aKTUBHOCTU, MOJb/KI, NOHOB XJ10Pa;

/n0 — cTaHgapTHaa MONANbHasA KOHUEHTpauusa, Mosb/ K, YNCNEHHO paBHasa 1;

E° — cTaHgapTHasa pa3HOCTb NOTeHLManos, MB, A4elikn ¢ BOAOPOAHbIM U XTOpcePebpsAHbIM NONy3NeMeH-
Tamu (No onpefeneHUio cTaHAapTHbIA noTeHuMan BOLOPOAHOrO 3/IeKTpofa paBeH HY/ Npu BCex
3HavYeHuaAx TemnepaTypbl, No3aTomy E° cooTBeTCTBYeT CTaHAapTHOMY noTeHunany xaopcepebpsaHo-
ro afiekTpona). 3aBUCUMOCTb CTaHAAPTHOW pasHocTu noTeHumanos E° oT TemnepaTtypbl aHanusu-
pyemoro pactsopa npejgcrasieHa B tabnuue 1.

Ta6numuya 1 — 3aBMCMMOCTb CTaHAAPTHOW pasHOCTK NoTeHunanos E° oT TemnepaTypsbl

Temnepartypa,°C £°, MB
5 234,13
10 231,42
15 228,57
20 225,57
25 222,34
30 219,04
35 215,65
40 212,08
45 208,35
50 204,49
55 200,56
60 196,49
70 187,82
80 178,73
90 169,52
95 165,11

3HauyeHne BeNnUYMHbl 5° onpenendT Ha OCHOBE U3MepeHHbIX IC Aueek
Pt | H2 (ra3, p = 1 atm = 101325 MNa)|[HC1 (mHC]|) | AgClI |Ag,

raoe A7HC|— monanbHas KoHueHTpauunsa consHol kucnotel HCI = 0,01 monb/kr [1], ¥ BBIYMCASAIOT NO ypaBHEHUIO
(3), yuutbiBas, 4to YhTci = Y+ > rpe Y+ — CPeAHUNA MOHHLIA KO3 MULUNEHT aKTUBHOCTW COJMIAHOW
kucnotbl HCI, 3aBUCALWMNIA OT KOHUEHTPaLMUMN.
YpaBHeHue (3) MOXHO NPUBECTU K BUAY

. TW'YHeYS T
mg + -rL (4)

v 1° lg |T
3HauveHue -lg Tuynycl = —g(aH-Yci) HaxopAT ANnsa Tpex 3Ha4YeHWn MONAANbHON KOHUEeHTpauuu

T
T H-YH-Yc\  _
XNopua-noHoB [77C|. Mo aTuM ToukaM CTpPOAT rpaduk B koopanHatax -lg T =f(mc|) n npoBoasT
T

aKcTpanonsyunto Kk mHC) —m0.
3aTem BblUUCNAKT 3HavYeHusa pH atanoHHoro 6ydgepHoro pacrtesopa no popmyne

pH = -Ig(aHeYciymcl*o +|9(¥Yc|)uG o- (5)
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WNOHHBIA KO3 D ULNEHT aKTUBHOCTU X10pUL-UoHOB YC!, MOMIb/KT, MOXHO BbIYMCANTL NO ycnoBuio beitca-
lyrreHreiima ¢ ucnosib3osaHnem opmy/sbl

(/ < 0,1 monb/kr),

roe /| — noHHaa cuna pactBopa, MOJb/KT,

A — koHcTaHTa [e6aa— Xtokkens (cm. Taébnuuy 2);
T° — cTaHgapTHas MONsiNbHAA KOHLUEeHTpauusi, MOfb/-Kr, YNCNEeHHO paBHas 1.

BbipaxeHune (6) cnpasegnuso npu ycnosuu, ecnm / <0,1 Monb/kr.

(6)

Ta6nuya 2— 3aBUCMMOCTb CTaHAAPTHON pasHOCTV MOTeHuManoB E°, koadpdpuymeHTa HaknoHa (K) U KOHCTaHTbI

Jebas—Xiokkena ot Temnepatypbl 6ydepHoro pacrsopa

Temneparypa, °C

5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
95

5 CpepnctBa namepeHuia

£°, MB

234,13
231,42
228,57
225,57
222,34
219,04
215,65
212,08
208,35
204,49
200,56
196,49
187,82
178,73
169,52
165,11

KoadhdpmupeHT HaknoHa K,
vB
55,191
56,183
57,175
58,168
59,160
60,152
61,144
62,136
63,128
64,120
65,112
66,104
68,089
70,073
72,057
73,049

KoHcTaHTa [le6as—Xtokkens

0,4952
0,4988
0,5026
0,5066
0,5108
0,5150
0,5196
0,5242
0,5291
0,5341
0,5393
0,5448
0,5562
0,5685
0,5817
0,5886

N3MepeHUss MPoBOASIT C MOMOLLbIO YCTAHOBKM (CM. pUcyHOK B.1 npunoxenua B), peanusyiouieii metoq
n3mepeHuii pH Ha ocHoBe svueek XapHepna (CM. pucyHok 5.2 npunoxeHua B), BkAouatowei B ce6s cneayto-

wue cpeacTesa U3MepeHuii:
- Becbl no NOCT OIML R 76-1;
- UI3MEpPUTENb TemnepaTypbl C NOrPeELWHOCTLI0O M3MepeHnii He 6onee 0,15 °C;

- N3MeputTenb TemMmnepaTtypbl U BJZIAXHOCTM BO3AyXa AMana3OHOM WuU3MepAeMblX Temnepatyp OT MWU-

Hyc 50 °C go nnwc 85 °C, knacc TOYHOCTU M3MepeHnii TemnepaTtypbl He 6onee 0,2 %;
-6apomMeTp Avana3oHoOM U3MepeHuin gaBneHuna oT 5 go 1100 rMa u npegenom gonyckaemoli norpeu-

HocTu 20 Ma;

- MY/IbTUMETP C OCHOBHOWM MOTpPeWwHOCTbI0 N3MEPEHUA NOCTOSAHHOTo Toka 0,0006 %.

6 Ycnosus nsmepeHui

6.1 [pu BbINOMIHEHUN M3MEpeHUn cobngaloT cnegyline ycnoBus:
- TemnepaTypa okpyxatuwero sosgyxa — (20 = 5) °C;
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- B/laXXHOCTb Bo3ayxa — A0 80 %;

- jaBneHne — ot 96 go 104 kMNa;

- HanpshkeHne nutatowen cetn ot 207 go 244 B;
-yacTtota — (50 = 1) lu.

7 TpeboBaHuA 6e3onacHoOCTH

7.1 TMpwn npoBefeHNN U3MepeHUin cobnwgalT TpeboBaHUA TexXHWKM 6e3onacHocTuM npu paboTe c xu-
Muyeckumn peaktnsamum no NOCT 12.1.007 n NOCT 12.4.021, a npn paboTe C 3neKTpoycTaHOBKamMu — no
FOCT 12.1.019 n F'OCT 12.2.007.0.

7.2 MNomMelieHne, B KOTOPOM NPOBOASAT U3MeEPEHUSA, A0/XKHO COOTBETCTBOBATb TPe6OBaHUAM MOXapHOU
6e3onacHocTnM no NOCT 12.1.004 n FOCT 12.4.009.

7.3 K npoBefeHNI0 U3MepeHUn gonyckawT AUy, UMerWwmnx onblT paboTel B 061acTy aHanUTUYeCKO
XUMUN N aTTecTOBaHHbIX B KayecTBe noBepuTeneinl).

8 Mopsaok NoAroTOBKM M NpOBeAeHNE N3MEPEHW

8.1 NMoAaroTtoBKa K N3MepeHNam

8.1.1 MoparoTtaBnuBalT A4eikn XapHena Kk pabote. MoOT 1 BbiCylWMBAOT A4Yeiikn XapHega no metoguke,
ONUCaHHON B NPUNoOXeHun B.

8.1.2 MpoBoAAT nnatuHupoBaHue (MNnM nannagupoBaHue) 31eKTpoAO0B N0 MeToAUKe, NPUBELEHHOW B
npunoxeHun rI.

MpumeyaHne — MNannagupoBaHHble 3/1€KTPOAbI UCNO/bL3YOT NPK U3MepeHusx bydepHoro pacTeopa Ha oc-
HoBe rugpodtanara kanva (pH ~ 4,00).

8.1.3 MoAgrotaBaAMBalT XNopcepebpsHble 3N1eKTpoAbl N0 MeToAUKE, NPUBEAEHHON B NpuaoxeHun [.

8.1.4 B u3smepsiemble 6ychepHble pacTBOpbl 406aBAAKT X/0puA4 HaTpua B TaKOM COOTHOLWIEHWUMW, 4YTO-
6bl MONSiNbHAA KOHUEHTpauua xnopug-noHoB cocTtaBnana mcCli = 0,005 monb/kr, T Cct = 0,01 wmonb/kr,
Tc| =0,015 monb/kr. MeToAnKa NPUrOTOBNEHUSA NpuBeAeHa B NpunoxeHun XK. B utore foMXHO NONYy4YUTbCA
Tpu pacTtBopa, KOTOpble NOTOM 3anuBalT B NpeABapuUTenbHO NOATOTOB/IEHHbIE A4Yelikn XapHeaa.

8.1.5 MoparoTtaBnuBaloT cMCTeMy nogaym sogopoga B a4velikm XapHega. NpoBoAAT BHEWHWA OCMOTP BO-
aopoaHoW nuHuK. MpoBepaT perysMpoBKY CKOPOCTW nogayvn Bogopona B cuctemy. MNpoBepsawT paboTocno-
COOGHOCTb rmaposarsopa.

8.1.6 MoarotasnmneakwT TepmocTaT. MNMpoBepsAT paboTOCNOCOGHOCTbL TeMnepaTypHbiX AaTyMkoB. Oue-
HMWBAMT BbIXO4 TepMocTaTa Ha 3ajaHHblil TemnepaTypHbIi peXnWm B COOTBETCTBMM C YCTAHOBJ/IEHHbIM LIarom
TemnepaTypbl. B xoge paboTbl TepMocTaTta KOHTPONUPYIOT OTK/IOHEHME OT TEMMEPaTYPHOro pexuma.

8.1.7 MoparoTaBnunBalT cpeacTBa MamMmepeHunin. MpoBOASAT BHELWHUA OCMOTP M NPOBEPKY paboTocnocob-
HOCTW CpeACTB M3MepeHuii B COOTBETCTBUM C PYKOBOACTBOM MO 3KcniayaTauunm Ha Hux. MpoBepswT Hannyune
AeNCTBYOWNX CBUAETENbCTB O NOBEPKE.

8.2 TlpoBepeHne namepeHuni

8.2.1 MeToguKa U3MepeHuin NnoTeHLnanoB xaopcepebpsAaHbIX 3/1EKTPOAOB NpMBeAeHa B NpuaoxeHun E.

8.2.2 N3wmepeHne 3[C aueek XapHepa

YcTaHaBAUBalT Ha TepmMocTaTe TemMnepaTtypy BoAsiHON BaHHbl T= (25 + 0,2) °C.

MN3mepeHne SAC npoBoAAT B Tpex fAyeikax XapHega, 3ano/iHAS COOTBETCTBEHHO pacTBopamu (C pas-
JINYHON KOHLEeHTpauuen XxNopua-noHOB), MPUITOTOBAIEHHBIMU NO METOAUKE NpuaoXxeHusa X.

B n3mepuTenbHble fA4YelikMn ycTaHaBAMBaAlOT NAaTWUHUpPOBaHHble (NnannagupoBaHHble) BOAOPOAHbIE U
xnopcepebpsaHble 3nekTpoAbl M nomewarwT B TepmocTaT. K fuelikam noacoeAunHAOT TPyO6KM nojaynm BOAO-
pofa. OTKpblBalOT HaTekaTenu nogayu BoAOpoJa W ycTaHaB/AMBAKT CKOPOCTb Nojayu BoAopofa B Aueiku
152 ny3bipbKka B CEKYHAY.

N3mepsawT 34C adyeek XapHena, nooyepeHO noAkntoyas BOJbTMETP K BOLOPOAHOMY M Xnopcepebpsa-
HOMY 3neKkTpogaM KaxAoW u3 Tpex fdeek. lokaszaHua 3anucbiBalT B XypHan. VismepeHua pekomeHayetcs
NpoBOAUTb C MHTEpPBA/ZIOM 5 MUH B TeyeHune 2 4.

1) Ha Tepputopumn Poccuiickoin ®egepauumn gericteytoT MNP 50.2.012—94.
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HacbllweHne BOAOPOAHOIO 3M1eKTpoga BOAOPOAOM U, crefoBaTeNbHO, cTabunusauus ero noTeHunana
NpPoOUCXOAAT NPUMEpPHO Yepe3 14 nocse Havyana nojayu Bogopoaa.

MN3mMepeHHble Ha ydyacTkax cTabunmsayny noTeHuManoB 3HaYeHUs HaNpsXeHUs NPpUHUMAlOT B KayecTBe
3HaueHuih AC aueek By, rae j — Homep Aueiiku.

8.3 PacuyeT 3HaueHusa pH atanoHHoOro 6ygepHoro pacrtesopa

8.3.1 ®YHKUMIO KUCMOTHOCTM GydoepHoro pacteopa p(aH «yC() Ana Kaxaoi suelikn j npu 3afaHHOR TeMm-
nepatype T paccuuTbiBaloT no popmyne
f
(E/ - £a)-P + 101325
"Veily - log(mC| )+0,5 log
P(aH"YCDY - R Tun(0) | ~PH "
hij

raoe Ej— 34C aueiiku |, B, coaepxauieii 6ydepHblii pacTBop npu temnepatype [
Ec|— noTeHunan, B, xnopcepebpAaHOro afekrpoga, U3MepeHHbIn N0 MeToAuKe npunoxeHunsa E;
F — nocTtosiHHas ®apapges F =96485,3383 Kn/monb;
R — yHuBepcanbHasa rasoeasi noctossHHaa R = 8,3144621 Ox/(Monb-K);
— TemnepaTtypa 6ydepHoro pacTtesopa, K;
Pn.— napuunanbHoe gaBneHve Bofopoja B siueiike, Ma.

8.3.2 MapuunanbHoe AaBneHue BogopoAa B sAueiike Pu. paccunTtbiBaloT no popmyne

puj=Parm + (9 "hj *P)” AH20’ (8)
roe Patm — atmocdepHoe gasnexue, Ma;
O — yckopeHue cBo6oaHOro nageHus, g = 9,80665 m2c;
hj — BbicoTa BoasAHOro cton6a, M, Bj-Toli aueiike;
p — N/OTHOCTb BOAbl, KI/M3, npu Temnepatype T,
aH20 — faBfieHWe napoB BOAbl B aTmocdepe.
MpumedvaHue — BbicoTa BoAsHoro cton6a hj B kaxaoii sueiike mana, noaToMy 3Toii COCTaBASAOWENR MOXHO
npeHebpeysb.

8.3.3 CTpoAT rpadunk 3aBUCUMOCTN PYHKUMKN KncnoTHocTu p(aH myC() oT T ¢, (CM. pucyHOK 1):

RT
8.3.4 3HaueHua KoauuMeHTa HaknoHa K =\ INn10 B nuTepsane temnepatypbl ot 5 °C go 95 °C

npvBegeHbl B Tabnuue 2.
8.3.5 JkcTpanonupysa p(aH <yCl) k /T7C] —0, onpeaensatoT npegenbHoe 3HavyeHue p(aH myC))° no popmyne

PH(S) = p(aH *yC|)° + log(yci) m 9)

TepmognHamMunyeckme MeToAbl HE MO3BOAAKT onpefennTb UHANMBUAYA/IbHbIE UWOHHbIE aKTUBHOCTU W KO-
ahpuLMeHTbl aKTUBHOCTU, B 3TOM c/lyyae A4Sl pacyeta Yy~ MPUMEHSOT KBasuTepMognHammnyeckoe gonyue-
Hue Bbelitca— lyrreHrenma

-logyci =~Am (10)

roe A — KOoHcTaHTa [lebas— Xwokkensa (cm. tabnuyy 2),
T° — cTaHgapTHas MONsANbHAA KOHLUEHTpauusi, MOMb/KF, YAC/TIEHHO paBHas 1;
/ — wnoHHasa cuna pacteopa (/< 0,1 monb/kr).
MNoHHYl0 cuny pacTtBopa /, Monb/Kr, onpefensitoT no chopmyne

1N
/=nl>/2Z> (11)
z /=1
rae rrij— monsnbHas KOHUEHTpauusa, Monb/Kr, /-ro BuAa MOHOB Gyd)epHOro pacTBopa;
Zj— 3apsa /-ro Buaa MOHOB.
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TMci

PucyHok 1— paduk 3aBucumoct p(a”™ syc/) orTa

9 OdhopmieHne pes3ynbTaToB N3MEPEHUIA

9.1 B oTyeTe 06 M3MepeHMsAX NoBepsieMoro 6ydgepHoro pacteopa NpuMBOAAT pe3y/bTaTbl U3MEPEHUN 1
yKasblBalT CAefyllly MHpopMayuio:

- HaUMEHOBaHWEe U3rOTOBUTENSA, CepuiiHblAi HOMep obpasua;

-Tun ucnbiTyemoro obpasua;

- ucnonb3lyemoe obopynoBaHue;

-yCNnoBusa NpoBefeHUs N3MepeHUii;

-TeMnepaTtypa NpoBeAeHUA U3MepeHuii;

- pesynbTaTbl U3MepeHuin pH;

- HeonpeaeneHHOCTb BOCnNpou3BeneHus pH;

-fata npoBefeHNs n3mepeHuii n GaMmnmana UCNOAHUTENS.

10 OueHka HeonpeneneHHOCTU pe3ynbTaToB U3MepPeHNIn

10.1 OueHKy cTaHOapTHON HeonpeAeneHHOCTW pe3ynbTaTOB U3MepeHuin pH cnegyet NpoBOAUTL B CO-
oTBeTCTBMU C [2].
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MpunoxeHue b
(o6s3aTenbHOE)

CTpyKTypHas cxema ycTaHOBKW, peanusytoluieit Metoa namepeHuii pH Ha ocHoBe siueek XapHefaa

CTpYKTypHas cxema yCTaHOBKW, peanu3ylolieil metos u3mepeHuii pH Ha ocHoBe sueek XapHega, npuBefeHa Ha
pucyHke B.1, cxema svelikn XapHega npuBegeHa Ha pucyHke b.2.

PucyHok B.1 — CTpyKTypHasi cxema yCTaHOBKM Ha OCHOBe Habopa 3/1eKTPOXMMUUYECKUX siueek XapHeaa
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1— wTyuep nojauv BoAOpPoAa; 2 — X10pcepebpsiHblil 3NeKTpod; 3 — BOAOPOAHbIN 3N1eKTpoa; 4 — rmapo3aTeop;
5 — KpaH nogadn BofopoAa; 6 — BOMLTMETP

PucyHok B.2 — Cxema svelikn XapHega
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MpunoxeHne B
(o6s3aTenbHOE)

MeToAunKa OUYNCTKN SHEKTpOXMMI/Il—IeCKOI\/JI ayeikun

B.1 Ouuctka HOBOW 3/1EKTPOXMMUNYECKON AYeiKkun

MpOoMbITL SYeiiky BOAONPOBOLHON BOAOM, UCNOMb3Ys NMPU HEOGXOAMMOCTM MotoLmMe cpeacTBa. s yaaneHus rpas-
HOIl BOAbl CNeayeT UCNONb30BaTh PE3NHOBLIE LWIAHMU, NOACOEAMHEHHbIE K BOAOCTPYIMHOMY Hacocy.

MpumMeuyaHue — B cnyyae He06XOAMMOCTM MOXHO UCMOMb30BaTh BeLlLeCTBa, pacTBOpsOLLMe 3arps3HeHus
nocyabl, — pasbaBneHHble pacteopbl kucnot (HCI, H2S04) n wenoveir (KOH, NaOH). He gonyckaeTcs mcnosb3oBaTb
KOHLLEHTPNPOBAaHHbIE KUCMOTbI W LLEe0YM, Tak Kak OHU MOTYT MCNOPTUTL NOPUCTYIO NEPEropoaky A4eliku.

TwaTtenbHO NPOMbITH S4EKy BOAOMNPOBOAHONM BOAON, a 3aTeM OMNOJSIOCHYTb 5—6 pa3 A4UCTUANMPOBAHHON BOAOW MO
FOCT 67089.

B.2 OuucTtka 3aneKkTpoXMMnUYeckoin ayelikm, GbiBlieil B ynoTpebneHnu

Mocne okoHYaHWUs n3MepeHnin yaanuTb 6ydepHble pacTBopbl U3 syeek. ONOMOCHYTb AYeiikn 5—6 pas AucTuaAnpo-
BaHHOM BoAol no MOCT 6709. BbiCyWwnNTb SA4€liKy B CYLWW/IbHOM LWKagy U XpaHUTb B CYXOM MecTe.
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MpunoxeHne I
(o6s3aTenbHOE)

MeTtopguka nnaTUHUpPOBaHMA M NnannagupoBaHnUa 3/1€KTPOL4 OB

MnaTnHupoBaHne/nannagMpoBaHne 31eKTPOLOB NPOBOAAT C UCMOMb30BaHWEeM BoAbl CTeneHyn 4ynucToTel 1 no [3] ¢
YOENbHOW 3/1eKTPUYECKO NpoBoAMMOCTbI0 He 6onee 0,01 mMCwm/m npu Temnepatype 25 °C (aaniee — Boga).

1 OumucTKa NNaTUHOBLIX 3/1eKTPOA0B

1.1 O4ymncTKa HOBbIX MIATUHOBbLIX 3/1IEKTPOL OB

[oTOBAT pacTBOp, cocTosAwmiA 13 a3oTHol kucnoTel HNO3 no MTOCT 4461, consHol kucnotel HO no FOCT 3118 u
BOAbl B 00bEMHOM COOTHOLWEHMM 1:3:4. B NpUroToB/EHHbI pacTBOp NOMELLAT HOBblE NAATUHOBLIE 3NEKTPOALI HA 2 MUH
npv Temnepartype (20 £ 5) °C.

MpumeuyaHune — MNpu NPUroToBAEHMU pacTBopa KUCNOT HeO6X0AMMO cobnoaaTh NpaBuia TeXHUKM 6e3onacHo-
CTv npu paboTe c kucnoTamu. Mpu CMeLrBaHUN KNCNOTbI C BOAOW HEO6X0AMMO [06aBAATbL KUCNOTY B BOAY HE60MbWINMY
nopunsamMn ¢ ogHOBPEMEHHbIM nepemelunBaHnemM. CnegyeT OTMETUTb, YTO NPV CMELIMBAHUU KUCAOT C BOAOW npoTekaeT
3K30TepMUYeckas peakuusi, NpuBoAsiias K BblAeneHno 60/bLIOro Konvyectsa Tenna. Bce paboTel He06xoaMMO ocy-
wecTenATb B papdoposoii nocyge no FOCT 9147.

3aTemM NpoMbIBAOT 3/1€KTPOAbI BOAOM.

1.2 OuncTka NAaTUHOBBLIX 31EKTPOAOB, ObIBWNX B ynoTpebneHnn

MogroTaBnmBaloT ABa CTakaHa M3 TEPMOCTOMKOrO cTekna emMkocTblo 150—200 cm3 C KpblwKaMu, MMEKLUMN OT-
BepcTue AnameTpoM, MpeBbILAloWNM gnaMeTp a1eKkTposa.

Ha cBo60fHyl0 YacTb MNaTMHOBOIO 3/1EKTPOAA HaAeBalT pPe3nHOBOEe KOJbLO A8 obecnevyeHns perynnposaHus
rNy6uHbI NOFPYXXEHUS 3M1EKTPOAA B CTaKaH.

B oauH cTakaH HanvBalT PacTBOP KUC/IOT, MPUrOTOB/EHHbI B cOOTBETCTBUM € [.1.1, B Apyroii cTakaH — Bogy.

CTakaH C pacTBOPOM KMUC/OT CTaBAT Ha 3NEKTPONANTKY 1 AOBOAAT PacTBOp A0 KUNEHUS.

MpumeyaHune — Bce paboTbl NPOBOAAT B BbITSHXKHOM LiKady C COO6NI04EHMEM NPaBU/T TEXHUKN 6€30MacHOCTU
npu pa6ote ¢ kucnotamy no NOCT 12.1.007.

MNaTMHOBYIO MNACTUHKY 9N1EKTPOAA, MOKPbITYIO MAATUHOBOW YepHbI0, OUMLLAIOT OT Hee.
MNaTVHOBbIA 3M1EKTPOA ONycKatloT B ropsAqnii pacTBOp KMC/OT, B KOTOPOM OH COAEPXUTCS 40 NMOMHOTO PacTBOPEHUs
0CTaTKOB YepHu. MnaTnHoBasi NOBEPXHOCTb A0/MKHA GbITh GecTALLeil.

MMpnmeyaHne — B pacTsope KUCIOT A0/KHA HAXOAUTLCA TONIbKO NNaTUHOBAA 4acTb 3/1eKTpoja.

3aTeM 3N1eKTpoA BbIHMAIOT U3 CcTakaHa C pacTBOPOM KUC/OT, MPOMbIBAOT €ro BoJoW M MOMELLAlT ero B CTakaH C
BOJOIA.

2 NMoAarotoBka 3fekTpoga K naaTUHUPOBAHUIO

HenocpeAcTBEHHO nepeg nnaTUHUPOBaHWEM 3/1ekTpoga B ctakaH no FOCT 23932 HanmBatoT NPUTrOTOBAEHHbIR 6 M
pacTBop a3oTHoli kncnotel HNO3u HarpeBarT ero 40 KMNEHWA Ha 3/1eKTPUYECKO nantke. Temnepartypa ropsiyein asoTHol
kncnotel HN03 82 °C.

MNaTMHOBbLIN 3NEKTPOA ONyCKalT Ha 5 MWMH B CTakaH C ropsideli a3oTHOM K1CNOTON. BbiHMMAIOT 3N1eKTpog 13 cTaka-
Ha, NPOMbIBAIOT BOAON U OonyckaloT Ha 15 MUH B cTakaH C BOAON. 3aTeM 3/1eKTPOA BbIHMMAT M3 CTakaHa U BbiCYLLUMBAIOT
hunnbTpoBanbHoOi Gymaroli no FOCT 12026.

I3 NMnatuHuposaHne

3.1 MoarotoBka peakTMBOB U CPELACTB U3MEPEHNA

Mepep nnaTvHMpOBaHMEM MOAFOTaBAUBAIOT CeAylole peaKkTUBbl 1 CPeACTBa N3MEPEHMWIA:
- KUCNOTY nnaTtuHoxnopuctoBogopogHyto (H2PtCI6 «6H20) (35 % macc.)l)— 5,

- Boay no [3] (cteneHb ynctoTel 1) — 110 T;

- cuHel, (II) ykcycHokumcnblli 3-BogHbiin (0,005 % macc.) (auetat ceBuHuya) no MOCT 1027— 5,5 wr;
- CTaKkaH CTeKNsHHbIA eMKocTbio 250 cm3 no TOCT 23932;

- Becbl nabopatopHble (knacc ToyHocTh 2) no MOCT OIML R 76-1;

- 6510k nutanma go 30 B;

- pesuctop (RK= 1 kOwm, 10 B1);

- CekyHaomep;

- munnunamnepmeTp o 200 MA.

1) B Poccuiickoii degepauunn gencteyoT TY 2625-003-51114610—2004 «KucnoTta naaTMHOXI0PUCTOBOAOPOAHAS.
TexHnyeckne ycnoBusi».
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3.2 MpurotoBneHne NNaTUHOBOIO 31E€KTPOIUTa

PacTtBopsitoT 5 1 (0,01 Mosb) KACNOTbI NAaTuHoxaopucToBogopogHoi (H2PtCl6 m6H20) B 109 r (6,1 mMonb) BOAbl B
CTEKNAHHOM CTakaHe, NepemellnBas pacTBOpP CTEKNSHHOW MasoyKoA.

K anektponuty go6asnsatoT 5,5 Mr auetaTta cBuHua (415 Ay4lwlero cuenieHns nnaTuHbl C 3/1eKTPOAO0M).

[.3.3 MNnaTuHUpoBaHne 3/1eKTPoL0B

CobupaloT yCTaHOBKY A/19 HAHECEHUS Ha 3/1eKTPOoabl NNaTUHOBOW WAN NannagveBoi YepHU (CM. pucyHok IM.1).

B NpUroToBNEHHbIA 3N1EKTPONMT NOMELLAIOT ABa NAATUHOBbIX 3/1€KTPoAa Ha paccTostHMU 3 CM ApYr OT gpyra v nog-
COeAMHAT OAUH 3NEKTPOL K 3aXMMY «-», a APYroil 9NeKTPos K 3aKuUMy «+» 6/10ka nuTaHus. Ha 610K nuTaHua nojatoT
TOK 45 MA. Bpemsa nnatuHMpoBaHua — 9 MUH.

BblHMMAIOT 3/1€KTPOAbl U3 3NEKTPONUTa, NPOMbIBAKOT UX BOAOW M NOMeLLalT B CTakaH ¢ BOAOM Ha 1 u.

4 MannagupoBaHue

4.1 MoarotoeBka peakTUBOB M CPEACTB U3MEPEHUA

Mepep nannagvpoBaHneM NOArOTaBAMBAIOT CreAyloline peakTuBbl U CpefcTBa U3MepeHuii:

- xnopug nannagusa (1) PdCI2(ll) (59,90 % macc.)l)— 1r;

- kucnoty conanywo HCI no NOCT 3118 — 50 cm3;

- Boga no [3] (cTteneHb unctoTbl 1) — 110 T;

- CTeK/sAHHY0 nocyay no NOCT 23932,

- Becbl nabopatopHble (knacc TouyHocTn 2) no FOCT OIML R 76-1;

- 6nok nutanma po 30 B;

- pesuctop (Mx = 1 kOm, 10 B);

- CekyHgomep;

- MunanamnepmeTp go 200 mMA.

4.2 MNpurotoBneHne 1M pacTtBopa CONIAHOW KUCAOTbI

Ans npurotoBneHns 50 cm3 pacTBopa COMSIHON KUCAOTbl pacTBOpsAT 4,8 cM3 KOHLEHTPUPOBAHHOIO pacTeopa Co-
naHoi knenotbl HCI (33 %. macc., ocy) B 40 cM3 BOAbl M AOBOAAT BOAOK 06bEM MOSYy4eHHOro pacteopa Ao 50 cm3.

A3 lMpurotosneHne nannagmeBoro anekTponuta

BoicbinatoT 11 xnopuga nannagua (1) PACI2(Il) n3 nnacTmaccoBoro gpyiakoHa B MEPHYK CTEKNAHHYK KOby eMKo-
cTbto 100 cm3. MpUroTOB/EHHLIM PacTBOPOM consiHOM kucnoTel HCI B konnyecTee 10 cm3 ononacknBarT NaacTMacCoBbIi
dhakoH 1 NoAyYeHHyo cycneH3unio Ao6aBAsa0T K OCHOBHOMY BellecTBY B konibe. MocTeneHHo BAMBAOT OcTaBLIMiAcA pac-
TBOP W pa3meLLnBatoT MOJIyHYEHHYIO CYCMEeH3N0 A0 NONyYeHNA TEMHO-KOPUYHEBOIO pacTeopa.

MpumeyvyaHune — [N NONHOTbI PACTBOPEHUSA PEKOMEHYETCSH OCTaBUTb CBEXENPUIOTOB/IEHHBI pacTBop nars-
napunesoro anektponuta H2PdCl4 Ha 1 cyT.

4.4 MannagnpoBaHue 3/1eKTPOL0B

MomeLaloT B NaniagneBblii 3NeKTPOUT ABa NAAaTUHOBLIX 3NEKTPoAa, NepBblii — NpefHa3HaYeHHbI Ana nannagu-
poBaHus, BTOPOW — MPOTUMBO3MEKTPOS, HA PaccTossHUM 3 CM Apyr OT Apyra.

Cob6upaloT yCcTaHOBKY /11 HAHECEHUS1 HA 3NEeKTPOoAbl NIATUHOBON UM NannagveBoit YepHU (CM. pucyHok I.1).

MepBbIi 3NEKTPO, NOACOEAMHSIOT K 3aXKUMY «-», @ NPOTUBO3INEKTPOL — K 3aXUMY «+» 6/0Ka nuTaHusa. Ha 6nok
nuTaHusa nogatT Tok 100 MA. Bpemsa nannagnpoBaHns — 2 MUH.

Mo OKOHYaHUW 3M1eKTPOA, BbIHUMAIOT M3 3N1EKTPONNTa, NPOMbIBAOT BOAOW M NOMELLAT B CTakaH ¢ BOAOW Ha 1 u.

MpumMedyaHune — INeKTPOAbl NaNNALMPYIOT 417 U3MEPEHUIA pacTBOPOB rugpodTanara Kanums.

1) B Poccuiickoii ®epepaummn geicteytoT TY 2625-048-00205067—2003 «Xnopug nannagusa (). TexHuyeckue
yCNOBUSA».
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1— 610K MUTaHUsA, 2 — MUAAnaMnepmeTp, 3 — pesuctop, 4 — (7-o6pasHas sdeiika ¢ pacTBOpPOM A/s NAaTUHUpOBaHWUs/Nannaguposa-
HUs, 5— 31eKTPof, NOKPbIBAEMbIN NIATMHOBOK/NANNaaneBoit YepHbto, 6 — BCNOMOraTe bHblA NIATUHOBLIA 3N1eKTPoS

PucyHok N1 — Cxema yCTaHOBKW AN HaHEeCeHWs1 NNaTUHOBOW UK nannagmeBoii YepHu
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MpunoxeHue [
(o6s3aTenbHOE)

MeToAuKka U3TOTOBNEHUSA XNopcepe6psHbIX 3/1eKTPOAOB

[.1 MpurotoBneHne okucu cepebpa

0.1.1 Ana npuroToB/IEHUA OKUCK cepebpa NPUMEHSAIOT criefyloline peakTyBbl U 060pyLOBaHUE:
Kknucnoty congaHyto HCI no MOCT 3118;

Kkncnoty asotHyto HNO3 no NOCT 4461;

HaTpuii xnopucTeliit NaCl no TOCT 4233;

cepebpo aszoTHokmcnoe AgN03 (Ag 63,48 %) no NOCT 1277;

HaTpua rugpookucb NaOH no NOCT 4328;

CMMPT 3TUNOBLIN pekTudmnkoBaHHbIi no FOCT 5962;

BoAy (cTeneHb YMcTOThbl 1) No [3], C yAenbHON 3N1eKTpMYecKolii NpoBoAMMOCTLI0 He 6onee 0,01 MCm/M npu Temne-
patype 25 °C;

bymary punbtpoBanbHyto no FOCT 12026;

Konby dpneHmeinepa;

BOPOHKY BroxHepa;

CNUPTOBKY;

WwKad CyWwnnbHbIN;

neyb MydesnbHylo;

Becbl nabopartopHblie (knacc ToyHocTn 2) FOCT OIML R 76-1;

6nok nutanua go 30 B;

conpoTtusnexne (RK= 3 kOm);

MunnnamnepmeTp go 200 mMA.

[.1.2 Okncb cepebpa rotoBAT B k0n16e IpneHmeiiepa, pacteopssa 85 r cepebpa asoTHokucnoro AgN03 s 700 cm3
BOAbl. B NpUroToBAEHHbIV pacTBop, NoMewnBas, megneHHo gonmeaT 19,2 r HaTpus rngpookncn NaOH, pacTBOpeHHOro
B BOJe.

O6pa3yeTcs KOPMYHEBbI 0CafoK OKMCKM cepebpa, KOTOpbI OocaxgalT U AeKkaHTupylT BoAoin. Ob6pasoBasLuyoCs
OKMCb cepebpa NpombIBalOT BOAOW A0 HelTpanbHOW peakuun, OTOMNLTPOBLIBAKOT HA BOPOHKe BroxHepa Ha huabTpo-
Ba/ibHyl0 Gymary. OkmMCb cepebpa He JO/MKHA BbICbIXaTb. XpaHAT BNaXHbI 0CafoK OKUCU cepebpa B TEMHOW repMeTUyHO
3aKpbITOW CTEKIAHHOWN MOCyAe W BblAEPXMBAIOT HE MeHee YeTbipex Hedeslb A0 MOMEHTa ero NPUMeHeHUs.

[.2 Ouuctka

DNEeKTPoA COCTOUT U3 CTEK/ISIHHOTO Kopnyca CO BnasiHHOM NnaTuHoBOI npoBonokoit (d= 0,5 Mm). KoHel, NpoBO/IOKM
3armbaloT C NOMOLLbIO MUHLETa B Ma/jieHbKylo NeTno. Mepes NnpUMeHeHMeM 3f1ekTpoa MPOBOAAT XMMUYECKYH OUYUCTKY.
[nsa 3TOro anekTpop, BbiAepxmBatoT B ropsiyeli 6M a3oTHoli kucnote HNO3 B TeueHne 5 MyH, 3aTemM NPOMbIBAKOT BOAON U
15 MVH BblAEpXMBaIOT B BoAe. [anee 3/1eKTpos BbICYLLIMBAKOT, NPOTMpas MArKON TpANodkoi (6e3 Bopca), U NpokannBakT
Ha CNMPTOBKE B NjiaMeHu aTaHona.

[.3 MpurotoBneHne cepebpsHOro anekTpoga

CepebpsHblil aNeKTpos NpUroTasaMBaloT B cefytoLwein nocnegoBaTelbHOCTH.

Ha nabopaTopHbIX Becax B3BELUMBAOT 3/1EKTPOA, 1 3anUCbIBAOT ero Bec.

Ha anekTpoa ¢ NOMOLLbIO LINaTens HaHOCAT NOArOTOB/IEHHYIO OKWUCb cepebpa.

dnekTpod nomeLlaloT B MydenbHbli Wwkad. B mydensHom wkady yctaHaBnnsaoT Temnepatypy 200 °C v Bblgep-
XNBaKT 31EKTPOA B MydiesibHOM WKadgy B TeyeHne 30 MuH. 3aTeM yBenn4MBalT Temneparypy Harpesa Ao (400—450) °C
W BblAepXuBatoT B TeveHne 15 MuH.

DNeKTpos BblAePXMBAT B MydieNlbHOM LiKady A0 NOSHOrO OXNaXAeHUs.

Mpoueaypy HaHeceHMs OKMCK cepebpa NOBTOPSAIOT 40 TeX Nop, noka macca cepebpsHOro NoKpbITUA cocTaBuT 100—
150 wr.

0.4 XnopupoBaHue cepebpsHbIX 31€KTPO40B

CobupaloT yCTaHOBKY A1 X/I0pMPOBaHNs cepebpsiHbIX 3/1eKTPOA0B N0 CXxemMe, NpuBefeHHol Ha pucyHke .1, nog-
kntoumB conpoTtusnenne RK= 3 kOwm.

B cTeknsAHHbIN cTakaH o6bemom 500 cm3, 3anofiHeHHbI 1M consHoi kucnoTtoih HCI, nomewatoT nnaTMHOBLIN 3/1€kK-
Tpog (katon) u cepebpsHblii anekTpos (aHog). MNaTMHOBLIN 3N1eKTPOL NOACOEAMHAT K 3aKUMY «+», cepebpsHblii anek-
TPOA — K 3aXUMY «-» 6510ka nutaHma. Ha 610k nutaHma nogatoT Tok 10 MA. XnopupoBaHue NpoBOASAT B TeHeHne 3 MUH.
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1— 610K NuTaHusa, 2 — munavamnepmeTp, 3 — pe3ucTop, 4 — cTakaH nabopaTopHblli ¢ 1M pacTBOPOM COMsiHOW kncnoTtbl HCI,
5 — cepebpsHblil 21eKTpoj, 6 — BCMoMOrarte/ibHblil NAaTUHOBLIN 3M1EKTPOA,

PucyHok [,1 — Cxema yCTaHOBKM AN1A X/I0pUPOBaHnsl cepebpsiHbIX 3/1EKTPO0B

0.5 XpaHeHue anekTponos

MpnroToBeHHbIE XN0OpcepebpsiHblie 31eKTpoabl XpaHAT B 0,005M pacTtBope consiHoli kucnotbl HCI B TeMHOTE 1
BblJEPXMNBAIOT B TeYeHue YeTblpex Hefesnb. 3aTeM 3/1eKTPOAbl NMPOBEPSAOT OAWH pa3 B Hegesno. [poBepky MNpPOBOAAT,
cpaBHVBas N060IN BbIGPaHHLIM U3 NApTUKM XJopcepebpsiHbIi anekTpos ¢ 5—6 obpasuamm 13 3Tol Xe naptun. 4ns aToro
3/IEKTPOAbl CHavana npombIBaloT U BblaepxusaT 14 B Boge. CpasHeHue nposogAaT B 0,01 M pacTBope HaTpusa xiopuga
NaCl. DnekTpoabl nomeLiatoT Ha 24 4 B pacTBop npu 6ap60TMpPOBaHUN aproHOM K 3aTeM U3MepPSHT Pa3HOCTU NoTeHuuna-
NoB. PasHOCTW 3HAUYEeHWI HaNPsSHXXEHNA MeXAy napamMu 3N1eKTPOAO0B He A0/KHbI npeBbiwaTtb 30 MKB. MonyyeHHble AaHHble
XapakTepusyrT Ka4yecTBO 3/1eKTPOA0B.
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Mpunoxexune E
(o6s3aTenbHOE)

MeToauka M3MepeHus noTeHuMana xnopcepebpsHOro anekTpoaa

E.1 MoTeHuunan xnopcepebpsaHOro anekTpoga U3MepsT B Tpex Adyeiikax XapHeaa, NOMeELLEHHbIX O4HOBPEMEHHO
B TepmocrTar.

E.2 MoTeHuman mexay BOAOPOAHLIM U X/10pcepebpsaHbIM 3NeKTpogamMu M3MepstoT B craedyoweM nopsake:

- 3aN0JTHAKT A4enkn (cM. pucyHok Bb.2) pactBopom consiHoii kucnotbl HCI no MOCT 3118 monsinbHocTbio 0,01 T;

- NOMELLAT B KaXAyl U3MepPUTE/IbHYI0 AYeiKy NAaTUHUPOBaHHbIA (NannagnpoBaHHbIi) BOAOPOAHbINA 3M1EKTPo4 U
XN0OpCepPeBPAHbLIA 3NEKTPOS;

- 3aKpennsAlT A4Yeiiky B WTATMBE M NOMELLAl0T B BOAAHON TepMocTar;

- BK/IIOYAIOT TepMOCTaT 1 ycTaHaBnusaloT Temnepartypy (25 + 0,2) °C;

- NOACOEANHSAT K U3MepUTENbHON A4velike cuctemy nogayv BoAopoaa;

- OTKPbIBAKT KPaHbl BbiMyCcka BOAOPOAA;

- yCcTaHaBnMBalT CKOPOCTb NoJayn BoAOpoda B fueike 1+2 nysbipbka B CekyHAy v 6apboTupyoT sueiky BoAOpO-
0OM B TeyeHue 1,5—2 y;

- NOAKN0YAIOT BOBLTMETP K BOAOPOAHOMY W XI0pcepebpsAHOMY 3n1ekTpogam;

- U3MepSAT pasHOCTb NnoTeHumanos AE mexay anektpogamu. 3HayeHve [E 3anucbiBalOT yepes3 2 M1H nocne Toro,
KakK pasHOCTb NoTeHunanoB 6yaeT n3MeHATbCA He 6onee yeM Ha + 10 MkB. 3a pesynbTar NPpMHUMAIOT cpefHee 3HauveHune
nocneaHnx NATU U3MepeHuii.

E.3 OnpegeneHune noteHuuana xnopcepebpaHOro anekTpoaa

E.3.1 PaccuutbiBaloT EQO — cTaHgaptHaa SAC sueilkn gns Kaxgoro naMmepeHus (T. K. Mo onpeaenieHnto ctaHgapT-
HbIli NOTEeHUMan BOAOPOAHOIO 3/1EKTPOAA PaBeH HY/MIO NPy BCEX 3HAYEHMAX TemnepaTtypbl, To EO cooTBeTCTBYeT CTaHAapT-
HOMY noTeHumany xnopcepebpsaHoro anektpoga EO0= EAgC)) no chopmyne

(E1)

roe) — Homep aveikun,) = 1...3;

AE — u3mMepeHHas pas3HOCTb MoTeHuuasnos, MB;

R — yHuBepcanbHas raszoBasi noctosiHHast, R = 8,3144621 [Ox/(MmonbK);

T— temnepartypa, °C, aHanM3Mpyemoro pacrsopa;

E — noctosiHHaa dapagesn, E= 96485,3383 Kn/monb

m HC|— monsnbHOCTL pacTBopa consiHoit kucnotel HCI, paBHasa 0,01;

y — TabynnpoBaHHble 3HAYEHUsi CPefHEero MOHHOTo KO3ULNEHTA aKTUBHOCTW COMSIHOW KUCNOTbl f@HHON KOHLEH-

Tpauumn y+ = YhYci (0.817 npn Temnepatype 25 °C);
PH — paBneHve Bogopoja B suelikax, paBHoe aTMocdepHomy, Ka.
E.3.2 OnekTpoabl, npurogHble Ans AasbHeRLWNX U3MEPEHUIA, He AO/MKHbI OTANYATLCS MO NoTeHuuany 6onee Yyem Ha

30 MkB. B NpoTMBHOM cnyyae 3/1ekTpog, 6pakytoT.
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MpunoxeHue X
(o6s3aTenbHoOE)

MeToanKa NPUroTOB/IEHUSA KOHTPOJ/IbHbIX PACTBOPOB A1 U3MEPEeHUn Ha yCTaHOBKe, coCcTosAWw el n3
A4yeek XapHepaa

KOHTpO/bHblE pacTBOpbLI ANA N3MEPEHN Ha yCTaHOBKe, COCTOosILLEel U3 Aueek XapHeaa, NpuroTaBaMBaloT B cnegy-
owem nopsagke:

- BydhepHble pacTBOpPbl FOTOBAT U3 HABECOK BELLECTB COM1acHO WHCTPYKLMU MO UX MPUroToB/ieHnto. 3HaveHus pH
6ydhepHbIX pacTBOPOB A0/HKHbI COOTBETCTBOBATL 3HAYEHMAM, NpUBeAeHHbIM B Tabnnue Al npunoxeHus A,

- nogarotaenmBaloT konb6bl 06bemom 250 cm3 no FOCT 23932. Konbbl NpoMbIBaOT U CylaT, Noc/ie Yero Ux B3BeLumn-
BatoOT Ha aHa/MTU4Yecknx Becax (knacc TouyHoctn 2) no NOCT OIML R 76-1;

- U3 Kaxgoro 6ydpepHOro pacTesopa rotoBAaT TPU KOHTPOJIbHbLIX pacTBopa B Tpex Konbax;

- B Kaxayr Konby HanusawT 200—220 cm3 BoAbl (CTeneHb 4ucToTbl 1 no [3]) n B3BEWUBAKOT HA aHaINTUYECKNX
Becax;

- Mmaccy Bofbl MWB Kon6ax paccumTbiBatoT N0 PasHOCTM Macchl NycToi Konbbl 1 Konbbl ¢ BOAON;

- maccy Bogbl MAc nonpaBkoii Ha cuny Apxumeaa paccumMTbiBaloT no hopmyse:

MA=MW— §222-, 0K.1)

Pw
roe Mw — macca Bogpl, I, 6e3 nonpaBku Ha cuny ApxuMeaa;
pa— NNOTHOCTb BO3Ayxa, r/cm3;
pw — naoTHOCTL BoAbl, r/cm3, npu Temnepatype 25 °C;

- Maccy HaBecku M9, I, 3Ta/IOHHOTO BelecTBa, Heo6Xo4MMOro ANa NPUroToBeHNss BydepHoro pacteopa, paccuu-
TbIBAOT MO hopmyne

Ms =MA M '1000 ' (K.2)

roe MA— macca Bogpl, T
M — monekynsipHas macca 3Ta/lOHHOIO BeLLecTBa;
T 93— MONSANAbHAA KOHLUEHTpauus, Monb/Kr, 3TaslOHHOro BeLLecTBa,;
- Maccy HaBecok xnopuga Hatpua (NaCl) ansa kaxgoro 6ydepHoro pactsopa paccumtbiBaloT Nno popmyne

HjaClj - w\1aC1'T A qq" - (K.3)

raoe MNaC| — macca ogHoro monsi NaCl;
mNaCi— MonAnbHas KoOHUeHTpauus, Mosb/Kr, M3MepsieMoro pacTeopa,;
MA — macca Bofbl, T;

- paccumTbiBalOT Maccy HaBecok xopuga Hatpus NaCl gnsi pacTBOpPOB C MOMANbLHOM KOHUEHTpauueli xiopug-uo-
HoB AU = 0,005 monb/kr, T ¢, = 0,01 monb/kr, AC|3 = 0,015 Monb/kr;

- KXyl HaBecKy x/iopuga HaTpusi BHOCAT B COOTBETCTBYIOLLYIO el Koniby ¢ 6ydhepHbIM PacTBOPOM;
- MONyYalT KOHTPOSIbHbIE PacTBOPbLI: C MOMANbHOM KOHUEeHTpauyueli xnopug-noHos Ta = 0,005 wmonbl/kr,
T c| =0,01 monb/kr, T Cj3= 0,015 MOb/KI COOTBETCTBEHHO.
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NbITaHWIA)
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