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M E X IO CyY O AP CTOBE H H bl © CTAHAOAPT

locysapcTBeHHas cuctema obecrneyeHUs efUHCTBA U3MEPEHWiA
LWKANA pH BOAHbIX PACTBOPOB

State system for ensuring the uniformity of measurements. pH
Scale for aqueous solutions

[Jara BBegeHus 1999—07—01

1 HASHAYEHUWE N OBJTACTb NMPUMEHEHWA

HacToAwwuii cTaHAapT pacnpocTpaHfaeTcs Ha wkany pH BOAHbIX pacTBOPOB M yCTaHaBMBAeT 3Haue-
Hua pH pna Bocnpow3BefeHUs 3TOM LWKanbl B guanasoHe oT 0 o 14 B uHTepBane Temnepatyp ot 0 4o
95 *C.

BennunHa pH (BOAOPOAHOr0 NoKasaTens) COOTBETCTBYET OTpULATEIbHOMY LeCATUYHOMY florapuipmy
aKTUBHOCTM MOHOB BOZOPOAA B pacTBope

pH = - Ig anu. ()

JT0 TONLKO MOHATUIIHOE ONpejeneHne, Tak Kak ypasHeHue (1) BkNoYaeT B cebsi akTUBHOCTb MOHOB
BOZOPO/a, KOTOPas He MOXeT 6biTb HEMOCPEACTBEHHO M3MePeHa W [0/KHA 6biThb paccunMTaHa ¢ UCMOJb30-
BaHUEM OMpeAeneHHbIX NPUGNMXKEHNIA, HANPUMEP METOAA, OMMUCAHHOIO B MPUIOXEHUN A.

B TepMUHax KOHLUeHTpauuii ypaBHeHne (1) MOXET GbiTb MEPENnUCaHo B Credytollem BUgE:

pH = -Ig(cHyHc?) (2
nnn
pPH = —Ig (MH yH | «7), (3)

roe rd—MonspHas KOHLEHTpaLWs MOHOB BOAOPOAA B CTaHAAPTHOM COCTOSIHUM, paBHas 1 Monb AM3;
CH — MOJNISipHasl KOHLEHTpaLus NWOHOB BOAOPOAA, MOMb-AM3;
/M" — Ma3snbHOCTb MOHOB BOLOPOAA B CTAaHAAPTHOM COCTOSIHMM, paBHas | Monb Kr-1;
/8,, — MONANLHOCTb MOHOB BOAOPOAA, MO KI

YH, Y| ” KO3 (ULMNEHTbI aKTUBHOCTM MOHOB BOJOPOAA B ABYX CUCTEMAX BbIPAXEHUS KOHLEHTpALWN.

2 WHCTPYMEHTA/IbHOE (MPAKTUYECKOE) OMPEAENEHUE 3HAYEHWI pH

M3mepsatoT anekTpoasmxyLyme cunbl (34C) E(X) n E(S) kaxgoi us asyx ayeek (I u 11) ¢ XuAKOCTHbIM
COeAMHEHMNEM, COflepXKallMX UCcneyemblii pacTBOp X 1 3TaNOHHbIV 6ydepHblli pacTBOp 5'COOTBETCTBEH HO:

DNeKTPOA KO (BOoAHbI pacTBOp KOHLEHTpauuei

CpaBHeHUA He MeHee 3,5 MO/b KT-") Pactsop X H2 (101325 Ma) Pt |
AneKkTpos KO (BOAHbIVi pacTBOp KOHLEHTpaL el PacTBop S H2 (101325 Ma) Pt I
CpaBHeHuA He MeHee 3,5 MO/b-Kr-1)

TemnepaTypa o6eux sueek | n 11 gomkHa 6bITb 04MHAKOBO W AaBneHWe BOAOPOAA Ha BOAOPOAHbIX
3N1eKTpojax NAeHTUYHbIM. COoNeBble MOCTUKM 3aN0NHAKT KOHLEHTPUPOBaHHbIM pacTBopom KCI.

3HayeHue pH pacTtBopa X, pH(J1), cBA3aHO cO 3HayeHuem pH a3TanoHHoro pacteopa S. pH(5),
cnefytouimm ob6pasom:

M MaHHe ofmumanbHoe
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t\S)-F {X) 4
PRI PHO) * (R 1/E) In 10 @
rae R — yHuBepcanbHas rasoBasi NocTosiHHasA, paBHas (8,314510+0.0(KKO70) Axmonb'1K™"1;

TepMogmHammnyeckas Temneparypa. K;
F —koHcTaHTa Papages, pasHasa (9,64X530+0.000002) 10* Kn monb-1.
Benuuunny (RT/F)In10 = Kk Ha3biBalOT KOIM®HULMNEHTOM HAKNOHA: €ro 3Ha4YeHUs B TeMnepaTypHOM
nHtepsane ot 0 o 95 *C npusegeHbl B Tabnuue Al npunoxexusa .
No6ble paznnuuns guhdysMoHHOT0 NOTeHUNana XXMAKOCTHOTO CoeguHeHNs Mexay sdeiikammn | un I
BK/IIOYEHb! B BennunHy pH(A)-

3 WKAJA pH

31 PenepHblii 6ydepHbii pactBOop (PBP)

LLIkana pH npu HeKOTOPOIi 3afaHHO TemnepaType onpefefieHa ypaBHeHeM (4) Kak npamas AnHus
B KoopguHaTax pH — E(X) C HaK/NOHOM K. NPOXOAsLLas Yepe3 TOUKY, COOTBETCTBYIOLLYIO 3HaYyeHuto pH,
npunucaHHOMY penepHomy 6ydepHOMy pacTBopy (NpvBeAeHO B Tabnuue 1). B ykasaHHOI TouKe 3HaYeHue
F(S) cootBetcTByeT SC Aueitkn |l, cogepxxalieii penepHblii 6ydepHblii pacTBop.

Tabnuuya 1—3HaveHns pH penepHoro 6ydepHoro pactsopa (PEP) —pactBopa rugpoditanara Kaius c
MosanbHOCTLI0 0.05 Mosib K™ 1 NpK pasIMYHbIX TeMMepaTypax

Temneparypa. "C pH(PEP) Temnepatypa. ‘C pH(PBP) Temneparypa. 'C pHIPEP)

0 4,000 35 4.01X 65 4.10

5 3.998 37 4.022 70 4,12
K) 3.997 40 4.027 Ve 414
15 3.99S 45 4.038 0 4.16
20 4.001 50 4.050 85 4,18
25 4,005 5 4.064 90 421
30 4,011 60 4.0X0 95 4.24

OnpegeneHne 3HauyeHWn pH, npunucaHHbIX penepHoMy 6ycepHoMy pacTBopy pH. NpoBOAAT B siueiike
111 6e3 nepeHoca:

M|H, (ras, p= 1 arm * 101325 Ma) | PBP. ClI- | AgCl | Ag m

Mpoueanypa onpegeneHns onucaHa B NpuUNoXeHUn J.

B KauecTBe penepHoro 6ythepHoro pactsopa CrefyeT UCNo/b30BaTb PacTBOp ruppodranara Kanus c
MonsAnbHOCTbO 0,05 MOMb-Kr-1, NPUrOTOBMEHME Y HEKOTOPbLIE CBONCTBA KOTOPOr0 NpUBEAEHbI B MPUIOXKe-
HUM B. F1359 3TOro pacTBopa NNaTUHOBLIV BOAOPOAHbIV 3M1eKTPOL NOKPbIBAKOT Cl0eM rybyaroro nannagus
BO M30eXaHne KaTaJIMTUYECKOro BOCCTaHOATEHNUA rmapodranara Kanus BoAopoLoM. PacyeT 3HayeHus pH
penepHOro 6ydepHOro pacteopa BkAOYaeT ycnosue belitca—IyrreHreiima gna onpefeneHns akTUBHOCTK
XN0pna-noHoB (ypaBHeHUe A.4 npunoxeHus ).

32 3TanoHHbe Oy®hepHbe pacTBOpPb (I9BP)

3HaveHua pH TaKxe nNpuMNuUCbIBalOT MO pe3ynbTaTaM M3MepeHwit B aueiike Il wecTn apyrum
Oy(epHbIM pacTBOpaM, KOTOpPble COOTBETCTBYHOT OMpefefieHHbIM TpeboBaHWAM MO BOCMPOU3BOAUMOCTYU
3HayeHnit pH. ctabunbHOCTM, GydepHOli eMKOCTW M MpOCTOTE WX M3roToateHus. OTu pacTeBopbl (B
KONMMYyecTBe ceMu, BkNoYas PBP) HasblBalOT 3TaTOHHLIMW GY(epHbIMU pacTBOPaMM; 3KCNEPUMEHTANbHO
onpefeneHHble 3Ha4yeHna pH. KoTopble HM NpUNucaHbl, NpUBeLeHsbl B Tabnuue 2.

BbluncneHHoe Mo ypaBHeHWIO (4) Ha OCHOBe W3MepeHHbIXx JAC sueek 1 n Il 3Hayenne pH
nccnesyemoro BOAHOro pacTeopa X MOXeT Konebarbcs B 3aBUCMMOCTU OT Bbi6opa 3TafloHHOro 6ydepHOro
pacteopa B npegenax +0,02.

JTaloHnbIe 6ycbepH|3|e pacTBOpbl MCNOAL3YKT ANA HayuYHbIX WCCNefOBaHUA W ANS NpoBefeHUs
MEXAYHapPOLHbIX CIVYEHUN.

33 Paboume aTanoHb pH (P3)

Paboune atanoHbl pH (P3) onpegenslT Kak NpoM3BOAHble OT penepHoro 6ydepHOro pacTaopa.
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MpunucaHHble UM 3HavyeHWs pH nony4yaroT Ha OCHOBE M3MepeHuin 3AC N INeKTPOXMMUYECKUX Aueiikax
I n 11, rge peann3oBaHO XXUAKOCTHOE COEAUHEHME CO CBOGOAHON andidy3Heit, 1 pacyeTa nNo ypaBHeHUto (4).

Yucno paboumx atanoHoB pH orpaHW4YeHO TONbKO ONpefeneHHbIMN KPUTepUAMK K X npuroToarte-
HUIO. 3HayeHunsa pH wecTHaguatn pacTsopoB P3 npuseaeHsbl B Tabnuue 3.

Tabnuya 2—3HaueHns pH(SBP) ana aTanoHHbIX 6ythepHbIX pacTBOPOB

Temne-
patypa. "C

5
10

15
20
28
30
35
3?
40
50
60
70
80
90
95

MpumeyaHune —HeonpeaeneHHOCTb 3HaYeHUt pH cocTaBnseT:
+0,003 —npu Temnepatype 25 ‘C;

Kamvmn

TApo-
(HacbILLeH *

MbIA

pacTeop

3,557
3,552
3,549
3,548
3,547
3,549
3,560
3.58
3.61
3,65
3,67

Kanwii
anuippo-
HuTpaT
M monb/Kr)
npn 25'C KHZ,H507 KHC8HD 4

KHCdHD 4

3.863
3.840
3,820
3,802
3,788
3,776
3.766
3.759
3.756
3.754
3.749

Kanmii

rugpodtanar
<0.05 monb/

/kr)

4.000
3,998
3,997
3,998
4.001
4.005
4.011
4.018
4.022
4.027
4.050
4.080
4,12

4,16

421

4.24

Harpwii
MoHoTuapodoctat
<0.025 maTb/Krka-
nmiA gurmugpodocdar
(0,025 monb/KT)
Na,HP04»KH,P04

6.984
6,951
6.923
6.900
6.881
6.865
6.853
6.844
6.841
6.838
6,833
6.836
6,85

6.86

6.88

6.89

Harpuii
MoHoruapodoctar
<0.03043 Monb/Kr)*

Kanui

JWVinpodpoccpel
(0.00S695 mosb/Kr)
Ma,HP04TKW,P04

7.534
7.500
7.472
7.448
7,429
7,413
7,400
7,389
7,386
7.380
7,367

Hartpuit
Terpabopar  <0.025 Mo/
(0.01 monb/  /KT) #HaTpUiA

/kr)

Na2B4,x
xtOK ,0

9.464
9,395
9,332
9,276
9,225
9.180
9,139
9,102
9.088
9.068
9,011
8,962
8,92

8,88

8,85

8.83

Harpwii
rmapoKap-
6ovnar

KapboHat

<0,025 monb/

k1)
NaHCOj*
*Na,CO,
10,317
10.245
10,179
10,118
10.062
10.012
9,966
9.926
9.910
9,889
9,828

+0.005 —B unHTepBasie Temnepartyp ot 0 o 60 ‘C, kpome Temnepartypbl 25 “C;
+0,009 —B nHTepBasne Temnepatyp oT 60 go 95 “C.
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Tabnuuya 3—3HayeHusa pH (P3J) gna paboymx aTasoHOB

v YKcycHasa
KCyCHasa
Ka.Twii Kanun Hatpwuii Kanuii ~ kkenora (0.1 Kuenota Munepawn
' TcTpaokcanaT — rugponu-  ruapoTapTpat Kaguit Mons/nm ")) (0.01 (ocpar
TcTpaokcanat . wnpadranat o MOnb/AM*)*
Temnepatypa, (0.05 FNUKOMUT  HAacblLEHHbIN « HaTpuit (0.02
! (0.1 Monb/KO ; (0.05 ) Hatpun |
¢ KH,(C,04r* K mo»nb-”)A (0.05 pac LLIO’p ey MOAbL/KT) anerar (0,1 ayetart (0.01 monb/kr)
2Hjo jtCjo ~x MOI'I.b/IfT) 25 °C) KHC. HA 4 MONb/AMb5) Monb/aM*) C4».0V
X x2H.0 C4HjOjNa KHC4 44 ” cH,coon+ o tl o xlljPo4
"CH°COONa 40800\
0 — — — — 4.000 4.664 4.729 —
5 - - 3.466 - 3.998 4.657 4.722 6.477
10 - 1.638 3.470 - 3.997 4.652 4.717 6.419
15 - 1.642 3.476 - 3.998 4.647 4.714 6.364
20 1.475 1.644 3.484 _ 4.001 4.645 4.712 6.310
25 1.479 1.646 3.492 3,556 4.005 4.644 4.713 6.259
30 1,483 1.648 3.502 3.549 4.011 4.643 4.715 6.209
37 1.490 1.649 3.519 3.544 4.022 4.647 4,722 6.143
40 1.493 1.650 3.527 3.542 4.027 4,650 4.726 6.116
50 1.503 1.653 3,558 3.544 4.050 4.663 4.743 6.030
60 1.513 1.660 3.595 3.553 4.080 4.684 4.768 5.952
70 152 1.67 - 3.57 4.12 471 4.80 -
SO 1,53 1.69 - 3.60 4.16 4.75 4.84 -
90 153 1.72 - 3.63 421 4.80 4.88 -
95 1,53 1,73 - 3.65 4.24 4.83 491 _
OkoHyaHKe Tabn. J
Harpuii Harpuit o
MOMOTW/IPO-  MOHOTHAPO- Harpuii ';ETpV'l"
thocpar thocchar MOHOrapo- Ao
(0.025 003043 gocnr (004 TPC Harpuii Harpwii '@gﬁgg’g Karbyii
MOML/KT)*  MOMb/KT) ¢ MOSb/KT)» r""”'p(%xgspv'ﬁ" TeTpabopar  TeTpabopar Mo(ni: /kry) rvapokoa
Tctinepaiypa  * Ka/wii Kamii *Kanmii Monl;/Kr)) (0.05 <001 parpwin  MECHILLENHbIA
uC NnHapo- avrngpo- auTnapo- Ve MOJSIB/KT) MOJIL/KT) KapGoHaT pactrop npn
thocchat [Iv>ccpar  |[JocchTT (0.01 (0.01607 Pe2B40, x Na,B40,x (0.025 20 -C)
(0.025 (0.0DS695 MO/IL/KT) MO, Mb/Kr) xHOH.O x1011,0 MO lib/KT) Ca(OH>?
MO/IB/KT 1 morb/kr)  NaJHPO4f NaHCO*
\a-HP04) NaHP04*  #KHjPO, pryiears
¢KkH,pod +kH2pod !
0 6.9%1 7.506 — 8.399 9.475 9.451 10.273 13.360
5 6.935 7.482 7.512 8,238 9.409 9,388 10.212 13.159
10 6.912 7.460 7,488 8.083 9.347 9,329 10.154 12.965
15 6.89! 7,441 7.466 7.933 9.288 9.275 10.098 12.780
20 6.873 7.423 7.445 7.788 9.233 9.225 10.045 12.602
25 6.857 7.406 7.428 7.648 9.182 9.179 9.995 12.431
30 6.843 7.390 7.414 7.513 9.134 9.138 9.948 12.267
37 6.828 7.369 7.404 7.332 9.074 9.086 9.889 12.049
40 6.823 - - 7,257 9.051 9.066 9.866 11.959
50 6.814 - - 7.018 8.983 9.009 9.800 11.678
60 6.817 - - 6.794 8.932 8.965 9.753 11.423
70 6,83 - - - 8,90 8.93 9,73 11.19
80 6,85 - - - 8.88 8,91 9,73 10,98
90 6,90 - - - 8.84 8.90 9,75 10,80
95 6.92 — — — 8.89 8.89 9.77 10,71

* 2-aMUHO-2-(rngpokcmmeTnn)-1.3-nponaHanon nam Tpuc(rMapoKCHMCTHI)aMUHOMCTaH.

Mpumeyan nc — HeonpegeneHHocTb 3Ha4YeHUn pH cocTaBnseT:
+0,003 — npu Temnepatype 25 °C;
+0,005 — B uHTepBasie Temnepatyp oT 0 Ao 60 °C, kpome Temnepatypbl 25 C:
+0.009 — B nHTepBasie Temnepatyp oT 60 go 95 °C.
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4 NH®OPMALMS, MPEACTABNASEMAS MPU 3AMNCU PE3YNLTATOB
N3MEPEHWIA pH(T)

BygepHble pacTBOpbl, UCMNO/b30BaHHbIE 415 TPagyMpoBKM pH-merpa. npeacTaBnsioT ¢ pesyibratamu
N3MeEpeHNa B CNefyoLWwem Boje:
Cwuctema rpagyuposaHa no PBP

¢ pH(PBEP) = ... npu ... K.

CucTema rpagyvpoBaHa no AByM 3TaflOHHbIM GydepHbIM pacTBopam
¢ pH(3BP,) = ... npH<BBPA = ... npu ... K

CucTema rpagyvposaHa no Asym paboumm atanoHam pH

c pH(P3,) = ... n pH(P32 = ... npu ... K.

NPUNOXEHVE A
(cnpasoyHoe)

3HAYEHWNA pH PEMEPHOIO BY®EPHOIO PACTBOPA

Mpoueaypa onpefieneHns 3HaveHU pH penepHoro bydepHoro pacTsopa, NpMBeAeHHbIX B Tabnuue 1. oCHOBaHa
Ha n3mepeHnsax SAC ayeiiku IlI:

Pi | H2 (ra3, p ~ | atm = 101325 Ma)| PEP. CI" (nrCY | AgCl | Ag 1

npu Tpex pasHbIX 3HAYeHUSX KOHLEHTpaumMu Xnopug-moHoB Tu m= 0.005 monb/kr; 0,010 Monb/kr u
0.015 monb/kr.
3[C E saueliku 111 onpeaenstoT No ypaBHEHWIO:

£. BE>- Kelg[TumUynyq/ (rrfif\, A

rae K — KOIMMULIMEHT HaKNoHa:
Lul,, C,YMO —MOSIANBHOCTY U KOIPHULIMEHTLI aKTUBHOCTW COOTBETCTBYHOLLIMX MOHOB;
aP —MauyabHOCTb MOHOB B CTAHAAPTHOM COCTOSAHWUM, YNCNEHHO PaBHasA 1 MO/b-Kr-
E' —craHgapTHas SC Auelikv ¢ BOAOPOAHbLIM W X/I0pcepebpsHbIM NoyancMcHTaMK (Tak Kak rno onpegene-
HUIO CTaHAAPTHBbIA NOTEHLMan BOAOPOAHOMO 3MeKTPOAa paBeH Hy/l0 MpW BCex Temneparypax, To £°
COOTBETCTBYET CTaHAAPTHOMY MOTEHLMaTy X/I0PCepebpsHOI0 3M1eKTPoaa), 3aBMCUMMOCTb KOTOPOW OT
TemnepaTypbl npeacTasneHa B Tabnuue A.l.
3HayeHve BemUmMHLI E' onpefenstoT Ha ocHoBe u3MepeHHon C ayeikn 1V:

Pt|H, (ra3, p “ | arm = 101325 Ma)|HC1 (0.01 monb/n) 1AgCI | Ag v

N BblUMCNAIOT MO ypaBHeHUO (A.l). yuuTbiBasA, 4To Y,y = y”, e y. —CPeAHUI NOHHbLIA KO3hULMEeHT

aKTVBHOCTM CONSHON KWUCNOTbl AaHHOW KOHLEHTpaLuK.
YpasHeHue (A.l) MOXHO MPUBECTY K CRedytoLemMy BUdY:

—g (*,, S Y./« )" (Em—E>)k + Ig(Ta / ). (A2

3HayeHune BeNNUMHbI MUHYC Ig (MH Y, yC/ T*) - —Ig (aH yd) HaxoasT 419 Tpex KOHLEHTpaLuii X1opua-noHoB

T(L Mo 3aTum Toukam B KoopauHaTax MuHyc Ig (o, yHyc, / nf) - / (mtt) npoBogaT akcTpanofsaHuio K TCA -» 0.
3HaueHus pH penepHoro 6ydepHOro pacTeopa BbIYUCASIOT MO (opmyne

pH - - Ig(oH YC»,.G *1g (TCI)FI"_,,, (A.3)
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Ie VOHHbIM KO3((hNLMEHT aKTUBHOCTW X/IOPUA-MOHOB Yt , MOXHO BbIUMC/MTL MO YcnoButo Belitca—Tynewieit -

ma Ho thopmyne

IgYt. - - A ( /18%), /|1 * 15<//«*> ]l

rae / —WoHHas cuna pacTeopa;

(VE£0.1 blonb/kr).

A —KoHcTaHTa [ebas—Xiokkens (Tabamua A.l).

(A4>

Tab6nwuy a Al—3asucumocTs cTaHgapTHoV SAC E\ KoadthuLmeHTa HaKNOHa K 1 KOHCTaHTbI [le6as—Xiokkens

A OT Temnepartypbl
Temnepatypa. 'C

0
5
K
15
20
25
30
35
40
45
50
55
60
70
80
90
95

MPUTOTOB/IEHWE PEMEPHOIO BEY®EPHOIO PACTBOPA

£°. MB

236,55
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

KoahthnLmeHT HaknoHa k. MB

MPUNOXEHWE b
(cnpaBo4Hoe)

54.199
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

n

0,4918
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

[N NpUroToBneHUs penepHoro 6Y(epHOro pacTBopa PEKOMEHAYeTCs MCMOMb30BaTh rApo(|TranaT Kains™.

3HaueHve pH cTo pacTteopa C MofasibHOCTbO 0.05 Mosb ¢ Kr

', OnpefefieHHoe MO MPUNOXKEHUIO A. HC [O/MKHO

otnyatees npyu 25 “C 6onee yem Ha +0.003 oT 3HaveHms 4.005. 3HauyeHus Mpu gpyrux Temnepatypax AO/HKHbI
COOTBETCTBOBATL [aHHbLIM Tabauupl | HACTOALLEro cTaHAapTa ¢ MakCMasbHbIM OTKIOHeHWeM *0.005 B MHTepBasie

Temnepatyp oT 0 go 60 'C (kpome Temnepatypbl 25 ‘C) v £0.009 —B nHTepBasie Temnepatyp oT 60 go 95 ‘C.

Mepep, B3BELUMBAHWEM HABECKM AN MPUTOTOBEHNS PEnepHOro 6ydepHOro pacteopa HeOOXOAMMO BbICYLUMTb
ruapodranar Kams B TedeHue Byx yacos npu 110 ‘C. Mcnonb3yemas Ans pa3sefeHns Bofa LOMKHA UMETb YAeNbHYH0
anekTponpoBogHocTb X £ 2 10-40m-1 m~* npu 20 ‘C. PBP roTosaT pacteopeHuem 10.138 r rugpodrinara Kanms B
BOJE W AoBefeHrem 3aTeM 06beMa pacTeopa 4o 11 npu Temnepatype 20 "C. MansipHas KOHLUEHTpauus 3aToro pacteopa
pasHa 0.04964 mosib ¢ 1-1 1 nnoTHocTs ero — 1.00300 r em--Lnpu 20 *C.

* PeKOMeH/YeTCS 1CMOMb30BaTh rMapodranar kanms, nosepeHHblii H FTMHLL BHUN®TPA.
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Kntouesble cnosa: Gy(hepHble pacTBOPbI, penepHblii 6ythepHblil pacTBOp, 3TaNoHHbIe 6ydepHbIe PacTBOpSI,
pa6ouue aTanoHbl pH, wkana pH. aneKTpoxmMuueckas aueiika
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