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METOLHYECKHE YKA3AHHUA

I'CHU. Hpeobpasosarenn pH-meTpos u noHomMepos,
KomnjexTsl pH-meTpon

MeToaHKa noBepKH

MH 1619—87

JHata sBenenun 01.07.88

Hacrosuue MeToAHYeCKHe YKa3aHHS PACIPOCTPAHSIOTCS HA H3Me-
pureabHbele npeobpasosatean (MII) tunma 1 .-npombiiyieHHelx pH-Mmer-
pos, usroroByeHubx Mo ['OCT 27987—88, uamepureabunie npeodpaso-
Baresu Jgabopartoprbix pH-MeTpoB M noHOMepoB oOlIero HasHaueHHS,

a TaKXe Ha H3MepHTeJbHBIEe npeoOpasoBaTeNu AJA H3MEPEHUSA OKHCJIHU-
TEJbHO-BOCCTAHOBUTENAbHOrO norennuana (OBIl) u xomnaekrm pH-

METpPOB crneuuajJbHOro HasHaueHus tunos pH-201, pH-202, pH-222,
pH-222.1, pH-222.2, nepenocnoit pH-merp tuna pH-47M, pH-merp Tn-
na pH-150 u ycra”HaBiuBalOT METOABl U CPeACTBA HUX IMEPHOAHYECKOH
ITOBEPKH.

MvmnoptHbie pH-MeTpbl U HOHOMEDBI, UMEIOLIHE AHAJIOTHYHbIE 3KC-
[JyaTallUOHHblE XAPAKTEePUCTHKH M INpOlUeAllIde METPOJOTHUECKYIO aT-
Tecranuio no 1 OCT 8.326—89, noBepsioT 10 HACTOALLCH METOIHUKE, €C-

JH METOJAMKA IOBEPKH HEe YKa3daHa B TeXHHUYECKOU AOKYMEHTALHUH Ha
BTH NPHOOPHL.

1. ONEPAILUN NNOBEPKH

1.1. ITpn nposenenun noeepku HMII pH-merpoB m0aXKHB OBITH BbI-
IIOJIHEHBI onepalluu, yKa3aHHbie B TabJ. 1.

1.2. Tlpu npoBeaeHHH NOBepKH KoMIekToB pH-MeTpoB cnemuaJb-
HOTO HasHaueHus: (kpome pH-merpa tunma pH-201) m umnoprHeXx pH-
METPOB CJEAYeT ONpeneJisiTh OCHOBHylo morpeilHocTh. ¥ pH-merpa
tuna pH-222.2 pononHuTeAbHO ONpeAe/fi0oT MOrpellHOCTh, BO3HUKAIO-
VIO OpH H3MEHEHHH TeMIepaTyphl KOHTPOJHUPYEMOH KHIKOCTH.

KoMO/ekT cnenyaJjdbHbX H UMNOPTHBHIX pH-MEeTpoB NOBEPSIIOT IMOC-
Jge nopepku HII, Bxoasmiero B JaHHbIH KOMIJIEKT.

[Ipn nmoBepKe KOMIIJICKTOB IPOMBILIJIEHHBIX H J1a00paTOPHBLIX IPH-
6opor WII nosepsioT 1mo HacTosulel MeTOAMKE, a 3jekTpoawm no MU
1770—87, MW 1771—87 u» MU 1772—87.

1.3. ITpubopul. npeaABABIAAIOT HA NOBEPKY ¢ nacnoproM. Crneuunalb-
Hble 1 UMIopTHHE pH-MeTph u 1HOHOMEpPHI CJAeAyeT NPeAbsBJIATL Ha
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NIOBEPKY BMeCTe ¢ 3jeKTpogaMHu. JlaGoparopHble npubopnl, y KOTOPbIX
JIEKTPOABI MNOAKJ/IOYAIOT 4Yepe3 IUTATHB, NPEADbABAAIOT Ha IOBEPKY
BMECTE CO LITATHBOM.

1.4. B pasgene «MeTonbl HCNBITAHHHA® TeXHHYECKHX YCJIOBHA Ha

BHOBb paspabarbiBaeMble H MOJEpHH3HpyeMHie NPHOOPH caeayer MpH-
BOJAHUTH CCBIIKY Ha HacTosimiyio MU,

2. CPEJJCTBA NOBEPKMU

2.1. Tlpu nposenennu nosepku MIT npuUMEHSIOT YCTaHOBKM  THNA
YIIKII-1, YTIKII-IM uau YAIIIT-1M. YcraHoBKH JOJKHB OBITH aT-
T€CTOBAHLI B OpraHax MeTpoOJiorHueckod cayxO0nl I'occranpapra B yc-
TAHOBJIEHHOM IIOPSAKE.

[1pu orcyrerBHH HX JONyCKaeTcs NPUMEHSITh YCTAHOBKH, COOpaHHbIE
10 CXeMe, YyKa3aHHOM Ha uYepTexe, ¢ HCHNOJIb30BAHHEM CJIeAVIOLUX
CPEACTB I[IOBEPKH: |

[IOTEHIHOMETPOB NOCTOIHHOTrO toka no I'OCT 9245—79 uay uudpo-
BbIX BOJIBTMETPOB INOCTOSIHHOTO ToKa kJaacca 0,02 clipepenoMm usmepe-
Hus 10 2 B;

aBTOMAaTHUECKOIro noTeHuuomerpa kJgaacca 0,25 c aHanaszoHoM HaMe-
perus 0—>50 uau 0—10 MB no 'OCT 7164—78%;

HMHTaTOpa 3JeKTpoAHOH cucrteMbl HM-01 uau M-02 B xomniekre ¢
TpaHcpopmaropom 220/1 B;

nabopaToOpHOro peryaupoBouHoro asrorpaHcdopmaropa JIATP-IM
uak JIATP-2M ¢ npenesnamu peryaupoBanus ot 0 no 250 B**;

BOJIbTMETpa NNEePEMEHHOr0 Toka KJjaacca 0,0 CAHANAa30HOM H3Mepe-
Hua 0—250 unau 0—300 B no 'OCT 8711—78;

marasuia conporusienns P-33 uau MCP-63 ksaacca TOYHOCTH He
nuxe 0,2 ¢ Bepxnum npeneaom o 2000 Om no I'OCT 23737—79.

2.2. Ilpn npoegenunt nosepkn xomiJjgektToB pH-Merpos npumensior
CAEAYIOLLHe CPEACTRA 1HIOBEPKH:

BOJSAHOH TepMOoCTaT C NOTPELIHOCTbIO NOJIEpKaHUSA TeMHepaTyphr
He OoJiee +=(0,5°C B guamnasone 20—30 °C;

cranfapr-turpel no I'OCT 8.135—74;

Oydepunie pacrBopbsl ¢ pH 0, 12 u 14 en. pH, npurorosneHHbe
no 'OCT 16287-—77.

2.3. Jlonyckaercs NPHMEHsITb BHOBbL pa3pabOTaHHbIe HJIM HaAXOIS-
Ijyecss B 3KCIJIyaTalud CPeACTBA [OBEPKH, NpOLUIeIUIHE METPOJOTrHYEC-
Ky}0 aTTeCTaluil0 B OpPraHax  rocygapCTBEHHOH  METPOJIOrHYECKOMH
CAYKObl ¥ yAOBJETBOPAIOIIHE 10 TOYHOCTH TPeOOBAHHUAM HACTOSLIEH
METOAMKH.

I

¥* Ilpn onpegescHul OCHOBHOH JIOTCPEUIHOCTH 1O BBIXOANOMY CHIHajy A0NyCKaer-
Cs1 MCIIOJIb30BATh BMECTO ABTOMATUYECCKOrO ADYrie BHAB MNOTEHUHOMETpPOB C Ipele-
JaMH M3MEepeHHH M KJjaccaMH TOYHOCTH, 06ecneydBalpILUMH HEOOXOAHMYI TOYHOCTh

IOBEPKI.
¥* Mot nutaHug coOpaHHOR YCTAaHOBKH pPEKOMEHAYeTCsi HCI0JAb30BaTh CTalOHJH-
3aTOp HAaOpsiXKenHna ¢ KO2(QHUHEHTOM HeJHHEHHBIX HCKa>XEHHH, HE NpPEeBLIIUAIUIHM

b %.
4




HaunMeHOBaHHe ON€palvy

HoMep nykkTa

Tabauua 1

Ob6s13aTeIBHOCTL NPOBEACHHS CliepAUUH

ocje peMOHTa

]

o phllyrererill

M€ TONUKH F‘I&GOPEITODHHX
IIpOMHBIILI NEH - 00mero IIpOMEIIJIEH -
H IEePpeHOCH X |
_ _ :

BHeliHHHE OCMOTD 5.1 Ila Ia ! T1a I1a

Onpo6oBaHHue 5.3 Ia 1 Ja Jla J1a

Onpejejledie  BpPEMeHH 5.5.1 Ia Ila I1a Hert
YCTAHOBJICHUSA TIOKa3aHUH |

OnpenefeHde JOMOJIHH- ’
TeJbLHOU TOrPEIIHOCTH . OT
BAHSHUA CONPOTHBJCHUSA:

B el H3MepPUTEJbHOrO 5.5.2 Jla Jla Ia Ja
JIEKTPOAA

B Helld BCIOMOraTeJbHO- 5.5.2 Ha Ja Jla Ha
ro 3JEKTPOoja \ l

Onpenejenne AOMOJHH- 5.5.2 Ha Ha, kpome Ia Ila
TeJAbHOH IIOrPEelIHOCTH OT | pH-47M
BJAHSIHHSA HaNPSKeHUA IH-
TaHUSA

OnpegesieHHe. HeCTa- 5.5.3 Jla | Jla ‘ Ila Hert
OHJLHOCTH  INOKA3aHUH
(MUTH BBIXOAHOrQ CHTHAJA)

Onpepesiense OCHOBHOK 5.5.4
NOTrPELIHOCTH: | 1

MO NOKa3hiBAIQIUEMY 5.5.4.1 Ila Ha Ila Ja

NPHGODY |

NpH 3KCNAyaTauuu 1 xpanennu [Tl

W iy oy

nabopaTopHHMX
o0IeTo
Ha3HageHus
H NCPEHOCHBIX

E

Na

Ila

Ha, KpoMe
pH-47TM

Her

CONCHUHAJADbHLIX

Her



I podorxncenue taba. 1

WW
O6stzaresbHOCTD NPOBEACHHA GlIEp aUHH

nocJje peMoHTa NIpH SKCIAYATAUHK H XpaHeHdH UJT
Homep nvakra
HanMenopanye ONEpAUnE MeTORHKM n260paTOPHKIX safopaTopysx
NpOMBILIJIEH - ofuLero IIPOMbILINIEH - ofero
HBIX Razpauenus | CHEUHANDHBIX HBIX Ha3HaYeHHd CIIeUNANbHEIX
H TTePeHOCHDbIX H NepeHOCHBIX
! 1
10 BHIXOZRHOMY CHTHAJIY 5.5.4.2 | T4 Hert ToJBKO Jla Hert Toabko
TOCTOSTHHOTO TOKA J; aas pH-201 | ang pH-201
- u pH-202 H pH-202
OnpenesieHHe  MAaKCH- 5.5.5 Her Ila, Kpome ToJbKO Her Ila, kpome Her
MaJbHOr0 HOPMHPOBAHHO- pH-47TM nass pH-201 pH-47TM
ro 3HayeHHss  BBIXOJHOTO | u pH-202
CHUT'HaJia ' |
OnpeaeseHnye IOFPeLIHO- | ‘
CTH TEPMOKOMIEHCAHYH: 0.5.7 | |
ABTOMATHYECKOH 5.5.7.1 Her Ila, kpome HerT Her | Ia Her
pH-47M
PYYHOH 5.5.7.2 Ha Jla Hert Hert Ha Her
Onpepenende JONOJHH-
TeJbHOH NOTPEINHOCTH OT
BJIMAHHA: 1
3AC «3eMJS-DACTBOPY 5.5.2 ITa Hert | ILa ITa Hert Ia
+1,0 B !
nepeMeHHOro TOKa Ha- 5.5.2 Ha Jla | Ila Ia Her Ha
npsixKeHueMm 50 MB B uens
BCIIOMOraTeJbHOr0  3JIeKT-
poAaAd | |
lepeMeHHOI'0 TOKa Ha- 5.5.2 [Tocae Her Toabko I a Hert ToaBKO
npaxeduem 1| B Mexpy PeMOHTA r nns pH-201, nas pH-201
KOpIycoM npeoOpa3oBare- pH-202 u ’ 1 pH-202
J9 H 33aXKHMOM <«3eMJIsi» [ocjie pe-
MOHTAa
!




Cxema ycranoBku aaa nosepku HUII pH-merpon

K BN Ry 5mA 50(100)48 28 ~2208  ~1B ~3203 50Mt

19 92 30 o4 o5  6¢ To &c¢ 9 Mo  11¢-12¢ rjm 7507!?1 ]

!l — HMHTaTOp 53JeKTPONHOA CHCTeMbl; 2 — NOTEHUHOMETD NOCTOSIHHOI'O TOKa:; 3 — MAarasHd CconpOTHBJAeHHS; 4 — aBTO-
MaTH9eCKHH NOTEHIHOMETD; 5 — BOJbTMET) NepeMeHHOro TOKa, 6 — HCTOYHHK moOMex; 7 -— KOJOAKa ANS NOXKAKYEHHI 0O+
BepsAeMOr0 HNPHOOpPA; 8 o= mmomaacdmpnarop



3. TPEBOBAHHUS BESONACHOCTH

3.1. Tlpu npoBeseHHH TOBEPKH AOJKHbBI OLIThH coGaioneHbl «IIpaBu-
Jla 3KCOAyaTallyH 3JeKTPOYCTaHOBOK norpebutrenem» u «IlpaBuna re-

XHHKH O€30IIaCHOCTH NpPH 3KCIIyaTalHH 3JEKTPOYCTAHOBOK IOTPEOH-
teneM» U tpebosanus [[OCT 12.2.007—0—75.

4. YCJOBHS MMOBEPKMU

4.1. Ilpu npoBeneHUH MOBEPKH AOJKHBI ObITh COOJMIOACHBl YCJIOBHS:

TeMIepaTtypa okpyxkawuero sodayxa (20+5) °C;

OTHOCHTEJIbHASI BJaxKHOCTb He OoJee 80 9

HanpsaxkeHue nuranusa (22044,4) B;

yacTtoTra Toka nuraHuga (00%=0,5) I'n;

HNOJI2KHBI OTCYTCTBOBATb HCTOYHHKH MATHHUTHBIX H 3JEKTPUUYECKHX
TI0JIeH, BJAHAIOLKME HA [I0OKA3aHHUA NOBEpsieMblX NpUOOPOB;

H3MEpHTEJbHAsl CXeMa M INoBepsieMbili NpHOOp AOJMXKHBL ObLITH Ha-
JIEXKHO 3a3€MJIEHD.

5. IPOBEJLEHHUE NMOBEPKH

0.1. BHewiHH#E ocCcMOTD

IIpu BHemnem ocmorpe pH-Merpos, wuonomepoB u UIT monxkHo
OLITb YCTAHOBJEHO:

5.1.1. CootrBeTcTRHEe TpeOGOBAHUAM NMACHOPTA B YACTH KOMIJIEKTHOCTH
{0e3 3amacHBIX yacrei).
0.1.2. TlpuGop M AaTYUK AOJKHBI OBbITh YHCTHIMH, 63 KOPDO3HH.

5.1.3. Ha xaxnoM npeacraB/JieHHOM Ha MOBEpKY NpHOOpe, HAXOIs-

ieMCsl B 9KCIJyaTallU HJH BbIIyCKA€MOM H3 PEMOHTA, NOJXKHBI ObiTh
YKa3aHHbl:

o603HaueHue npubopa;

HauMEeHOBaHHe HJH TOBapPHbLIM 3HAK NPeAnpUATHI-H3TOTOBUTEJIA;
NOPAAKOBBLIM HOMEp MO CHCTEME HYMEpauHH IPeANpUSITHA-H3TOTO-
BHTEJS (3aBOACKOH HOMED);

o603HaueHHe nepekJouaTesel, rHe3l, 3axXumMoB. OuudpoBKka LIKaJ
JIOJI2KHA OBITh YeTKOH.

5.1.4. IlpuGopsl, HAaXOASAUIKECS B SKCNJAyaTAUMH HJH BHINMYCKaeMble
{3 PEMOHTA, He AOINYCKAIOT K AaJbHeHllel MoBepKe, ECau:

OTCYTCTBYIOT, pacCIlaTaHBl HJAU NOBPEXJAEeHbl HAPYXKHbIE YACTH (1e-
peKJaryaTesd, 3aKAMbl, THe3/ia U T. 1.);

UMEIOTCHA OTCOSAHHHBILIHECH NETaJlH;

HEeJ0CTAaTOUHO IpPOUYHO YKPENJeHO HJH pa3duTO CTEKJO BCTPOEHHO-
O INOKa3bIBawllero npubQpa, COrTHYT UM NOJOMAaH yKasarteJ/b MOKa3bl-
Batouiero npubopa;

OTKJIeHJIaCh HJIH NMOKOpOoOHJAacCh lIKaJa [oKaswBawiuero npubopa
MJIH 3epKaJbHasi noJioca LIKaJbI;

AeTajJi Jaryvka HJIH npubopa NOKPLITH HAJETOM XJOPHUCTOrO Ka-
JIHA;
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5.2. I[loagroTroBka K mMoBepKeE

Ilepen mpoBefeHHEM IIOBEPKH MNOJXKHBI ObITb BBLIIOJHEHB! MOATOTO-
BHTEJbHBIE palOTHI.

0.2.1. Dn1eKTpOAbl, BXOAALLKE B KOMIJIEKT cllentajbHbXx pH-Merpos,
JAOJIXKHBI ObITH TIOATOTOBJIEHBl B COOTBETCTBHH C YKAa3aHHUAMHU, HU3JO0XKEH~
HbIMH B TIACIIOPTE HA 3JEKTPOJ.

5.2.2. ¥Ycranosxku YIIKII-1 u YAIIIT-1M, a rakxke npuGopbl H BCHO-
MorarteJsibHas annaparypa, yKasaHHas B pasl. 2 HacTOslIeH MeTOMHKH,
JOJKHBI OBITh MOATOTOBJIEHB Kk paboTe B COOTBETCTBHH C HHCTPYKLMEH
10 3KCIHJIyaTauuH Ha HUX.

0.2.3. Ilpu nposenennH nosepsku Ha ycraHoskax YIIKII-1u YATIIT-
[-M HMII nomxen ObITb NOAKJIIOUEH K HEH B COOTBETCTBHHM C MHCTPYKIH-
€H 10 3KCIIyaTaluHHd Ha HHX.

5.2.4. llpu npoBeneHHH NMOBepKXH Ha yCTaHOBKe, cCOOpaHHOH IO cxe-
Me, NMpHBEACHHOH Ha ueptexe, MII nosnxeH ObITh nojxcoegnHen corJjia-

CHO 3TOH CXeMe.
0.2.5. UI1 poaxen ObITL nporper B TeUeHHEe BPEMEHH, VKA3aHHOIQ

B racliopre.
0.3. OnpoboBanue
5.3.1. TlpoBepsroT nnaBHOCTL pabGOThHl OPraHOB OMEPaTHBHOH HaCT-

POMKH:

HauaJia wikaJabl («Oydep», «HacTtporka no 6ydepy», «E naasHO»
HT. I);

YCTA@HOBKH 3JIEKTPHYECKOTO HYJs (IpH HAJHUYHH) ;

PY4YHOTO TepMOKOMIleHcaTopa (B 06JACTH AMAaNa30oHa H3MepeHHH,
HauboJsiee YQAJNEHHOH OT H3O0MNOTEeHUHaJbHOH KoopAHHaTel pHy ).

[IpumMeuarnue, llpu pyusom TepMoKOoMneHcarTope OJHCKPETHOIO JAEeHCTBHA

H3menenHust noxasaunfi MIT nosKebl OblTb NPONOPUHOHANBHBIMH MMPH ITEePEKJJIOYeHHH
peryJjiiTopa Ha pasHble HHTEDPBAJIBl 3HAUYEHH) TEMIEPaTyp.

0.3.2. Ilpn M3MeHEHHHU TNOJIOKEHUd NnepekJlouyaresJed  AHala3oHOB
HAH TIpeleJiOB U3MEPCHHUA, a TaK:xKe pojaa paboThl, H BO3BpalleHHH HX
B MCXOAHOE NOJOXKEHHE, NoKaszaHusa npubopa N0JXKHBI BOCCTAaHaBJIH-
BaTbCA.

5.4, Hacrtrpouxa WII

MI1 HeoO6xoamMo HacTpauBaTh B COOTBETCTBHH C NpPUMEHsIEMOH

9JIEKTPOJHOU CHCTEMOW MO TPAaAyHPOBOYHBLIM TabjulaM, YyKa3aHHbBIM B
NpUAOKEHUH 4, U METOAHKE, ONHCaHHOH B nmacnopte Ha MII.

Hacrpoilky pH-merpa Ha 3JeKTpOAHYIO CHCTEMY KOHKPETHOI'O TH-
la OCYLLeCTBJIAIOT MO COrJIACOBAHUIO C NpeLlPUATHEM, NPEJACTaBHBIIEM
npubop Ha nomepxy. lIpyM OTCYyTCTBUH YKa3aHHW NpeANpUATHSA, NPEK-
craBuBlIero npubop Ha NOBepKy, npoMmuillJeHHbd pH-merp nacrpau-
BalOT Ha 3JIEKTPOAHYIO CHCTEMY € KOOpPAHHATAMH H30MNOTEHUHAJbHO
touku pHu,=7,0 en. pHwu E, =—50 mB, a naGoparopuwmiii pH-
METP Ha JEKTPOAHVIO CUCTEMY, YKA3aHHYIO B Iacnopre.

HII npombiuneHasix pH-mMeTpoB HacTpauBaIOT 110 BLHIXOJAHOMY CHE-
HaJy nocTositHHoro toxa 0—5 MA.

K 3axXumam TOKOBOrO BBIXOJA NOAKJAIOYAKIT NOTEHUUOMETP H Ma-

rasuH COINPOTHUBJICHUH,




Ilpy Hcnosib30BaluH aBTOMATHYECKOTO MOTEHLHOMETPa HAa Marasu-
He CONPOTHBJIEHHH YCTaHaBJHMBAIOT- TaKOe 3HaueHHe CONPOTHBJEHHS,
9TOOB NpH MAaKCHMAaJbHOM HOPMHPYEMOM 3HAYE€HHH BHIXOJHOIO CHTHa-
Jla UajeHHe HaNpsKeHUss Ha 3aXKUMax TOKOBOIO BLIXOAZ COOTBETCTBO-
gaJjio Obl BEPXHEMYy Mpenesy H3MEPEeHUH aBTOMATHYECKOIro NHOTEHIIHO-
MeTpa.

[Ipu ucnonn3opaHuu JgabopaTopHOro (HE aBTOMAaTHYECKOrO0) MHNOTEH-
HHOMEeTpPa HWJIH LHHPPOBOro BOJLTMETPA HA MarasuHe CONPOTHBJEHHH
yCTaHABJIHBAIOT  Takoe 3Ha4YeHHE  COMNpPOTHBJeHHs (HO He OoJee
200 OM), IpH KOTOPOM majneHHe HANPSXKEHHS Ha 3aKHMaX TOKOBOrO
BBIXOJa INIpPH BBIXOAHOM cHrHajie & MA obecneyuBajio 6B yA06CTBO
orcyera (Hanpumep 100, 200, 500 nau 1000 MB).

0.0. OmnpeneneHHe METPONOTHUYECKHX IapaMer-
pPOB

0.5.1. Bpemsa ycTaHOBJCHHS NOKA3AHUH ONpenesisiior ¢ cOOII0eHHeM
YCJIOBHH

mpy nmoBepke JjadopaTopHblX NPUOOPOB C ABTOMATHYECKON TepMO-
KOMIIEHCAUMEeH H INJaBHOH yCTaHOBKOH pPYYHOro TepPpMOKOMIIEHCaTopa,
HMEIOLIEero HeCcTyneHyaToe IepekJIYeHHne, K 3aXXuMaM R ; IOAKJAYa-
IOT MarasdH COIPOTHBJEHHS, Ha KOTOPOM BBICTABJSIOT :3HAUCHHE, JK-
BuBaJseHTHoe 20 °C;

Npu NoBepke NMpUOOPOB, HE HMMEIOUIMX ABTOMATHUECKOR TEPMOKOM-
fieHcalluy UJH MMEKWHX TEPMOKOMIIEHCAIHIO CO CTyIeHYaTou YyCra-
HOBKOH TeMIepaTyphbl, yKazareab pPYy4YHOro T€pMOKOMIIeHCAaTOpa yCTa-
HaBJHBAIOT Ha OTMETKY, cooTBeTcTBylomYyio 20 °C;

CONPOTHBJEHHE B lIeMHU H3MEPHUTEJbHOro 3JieKTpoaa NpH NoBepKe
pH-meTpos u noHomepa tuna 2IB-74 nonxkuo cocraBasare 500 MOw,
a npu nopepke voHomepos — 1000 MOw;

CONPOTHBJIEHHE B IENHU BCIOMOTAaTeJbHOI'O 3JEKTPOAa JAOJXKHO COC-
taBasTh 10 KOM;

B [eNd BCIOMOrarTeJqbHOro 3JeKTpoAa MexAy kopnycom UITuseM-
Jiel NOJI3KHO OTCYTCTBOBAThL HANpsXKEHHE INEPEeMEHHOI0 TOKa YacTOToH
50 I'nm;

nodXkHa orcyrcrBoBarbk DJIC NOCTOSIHHOIO TOKAa «3eMJIsSI-PacTBOP».

Y muoroauanasoHueix pH-MerpoB # MoHoMepoB BpeMsi YCTaHOBJE-
HHAS TTOKa3zauuu onpenessiior B OAHOM K3 Y3KHX AHANAa30HOB.

Ha Bxon MI1 npu nmoMoilu MOTEHIHOMETpPA NOJAKIT HalpsiKeHue,
COOTBETCTBYIOLLEE HIKHeMY npeaesy usMmepenud MII, 3atem nHanpsaxe-
HHMe DEe3KO W3MEHSIOT Ha 3HAUeHHE, COOTBeTcTByomee npuMmepso 0,5
AMana3oHa HM3MepeHH# (OpeaBapHTeJbHO ONpEAesHB 3TO 3HAUYEHHE).
BpeMsi yCTAHOBJEHHS NOKAa3aHWU ONMpeAeAIOT ¢ MOMEHTA H3MEHeHHs
BXOJHOFO HalpSAXEHHsA A0 MOMeHTa, (KOrAa OTJAWYHE NOKa3aHHU Ipl-
HOpa OT yCTAHOBUBIIEroCs 3HaueHHs COCTABUT | % nuanasoHa H3Me-
peHdsi. BpeMs yCTaHOBJEHHS MOKA3aHMH HE JOJKHO INPEeBLIIIaTh 10-
nyckaeMoro jaJss npubopa naHHOroO THIIA.

5.5.2. OnpelesieHue NONOJHUTENbHBIX INOTPEUIHOCTEH, BBHISBAHHBIX
pausinveM Ha noxkasauus MIT wamenenust:

CONPOTHBJAECHHUS B LENH H3MEpHTENLHOTO 3JEKTPOAa,;
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CONPOTHBJIEHHS B LIEIIHM BCIOMOraTE€JbHOTO 3JEKTPOAE;

HanpsaXKCHUs MHTaHHS,

Hanuuusi D C «3emasi-pacreop» *= 1,5 B;

HallpsIXkKeHHs1 NepeMeHHOro Toka, 50 MB B uenu BCcnoMorareabHOro
3JICKTPOAA;

HanpsaXKeHus nepeMedHoro toka 1 B mexnay kopnycom MII # 3axu-
MOM «3E€MJISI>,

Ha sxonx WMII nonawr HanpsizkeHusd, Nnpu KOTOPHIX NOKA3aHHA NPU-
bopa (npu nomsepxe nabopatopHelx pH-MerpoB H HOHOMEPOB) HJIH yKa-
3aTesib BTOpPHYHOro npubopa (nmpu noBepke mpoMbllujeHHBIX pH-mer-
pPOB) YCTAHAaBJHUBAIOTCA HA COOTBETCTBYIOIIHE OTMETKH LIKaJibl IPH
CACAVIOLUIUX MapaMerpax:

Hanpsxerun nutandsa (220+4,4) B;

COTIPOTHBJIEHUH B Ll€NH CTEKASAHHOrO 3jekTpoaa o000 MOm;

COTMPOTHBJAEHHH B LeNH BcrnomoratesbHoro aJgektpopa 10 xOwm;

CONPOTHBJIEHHH TEPMOKOMIEHCATOpPa, COOTBETCTBYIOLIEM TeMIiepa-
Type pactBopa 20°C. Iag storo ykasarejb pydHOTO  TEPMOKOMIIEH-
caTopa yCTaHaBJHBAalOT Ha OTMeTKy, paBHyio 20°C, uiad Ha MarasmuHe
CONPOTUBJCHUS, MOAKJIOUEHHOM K 3axxumaMm R ;, BBLICTABAAIOT 3HAaue-
HHe CONnpoTuBJieHHs, skBuBanenTHoe 20°C (cMm. npHRrOKeHHe 3);

IS C «3eMasi-pacTBop», paBHo# 0;

HanpsxkKeHuu nepemeHdoro rtoka 50 mMB B uenu BcnomorarejibHOrC
3JieKTpoaa, paBHoM 0;

HanpsKelnnud nepemenHoro toka 1 B mexnay kopnycom HII u 3a-
KHUMOM «3eMJjs», paBHoM 0.

B Ta6a. 2 npuBefeHb OTMeTKM mKaa pH-meTpoB, Ha KOTOPHIX OH-
pelessioT LONOJHATENbHbIE MorpellHocTu. OTMeTKH 1Kaa (HIH NoKa-
3aHUdA  npHOOpaA, COOTBETCTBYIOLIHE NPOBEPSEMOMY 3HAYEHHIO) ANAA
HOHOMEDOB NPUBEHEHL B NMPHJI0XKEHHH 2.

Ta6baunma 2

Ba:suomuit pakTop [HHixana [ippMeyarye
ConpotussieHHe B LENH H3MEpPH- Hauauso MsMmeHeHHe 1TOKa3aHHH (PHKCH-
TEJbHOTO 3JIEKTPOAA Kosnerny PYIOT NPH H3MEHEHHH CONPOTHR-

JIeHUsT B HEIH H3MEPHTEJbHOIso
AMEKTPOAA (npy TOMOIMH HMuTd-
topa) Ha =500 MOMm. Ilpr Mma-
JOM JOTNYyCKe HA H3MeHeHHe 110-
Kasanuil OT H3MEHeHHs >DJEKTpH-
JeCKOr'o CONDOTHBJEHHS erc Jo-
NYCKAaeTCHA M3MEUsiTh B HHATEPBa~e
0—1000100 MOwM, a noayuen-
HBlH pPe3YAhTaT — H3MeHeHHe NQ-
Ka3aHu{ AensaT HA 2

ConmporuBaneHye B nenn Beriomora- | Hauauo Msmernenne noxasauuii ¢HKcH-
TEJDLHOIO 3JIEKTPOAA | PYIOT IPH H3MEHCHHH CONNOryn-
JEHHUS B LI BCHOMOTaTe bl uro
WIEKTPOAA (DDH NOMOLUM HMHUTZ-
Topa) Ha =10 kOm

|
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ITpodormenue taba. 2

Baustromuf daxrop l Hikaaa l TIpumeqanne
Hanpsaxeune nuranus KoHew sMeHeHHe NOKa3aHHH OUKCH-

PYIOT IPH M3MEHEeHHH  CETEeBOro
‘ Hanpaxenua anaga HMII npomei-
nerdupix pH-MetrpoB na mnmoc 22
u munyc 33 B, nas U1 nabopa-
ropuplx pH-Merpor  Ha noc
22 B. Tlocse nsmeHenust Hanps-
| KeHUA NUTAHUA OTCUeTH Heo0XOo-
JUMO CHHMATh He paHee UeM ye-
pe3 10 mun

DJIC «3emasn-pactBop» +1,56 B Jlio6as F3aMeHeHHEe mnokazaHHB (PHKCH-
| pyloT Tnp¥  noAkmoudeHHH SC
| «<3eM/I-pPacTBOP» (IPH IMOMOIHM
uMutaropa) =15 B

HanpsixxeHue nepeMeHHoro Ttoka| Jlo6as HM3MeHeHnHe TmokazaHuHd GHKCH-
50 MB B Lend  BCHOMOraTesbHOTO | PYIOT  TIPH TOAKJIOYEHHH  Ha
AACKTPORA KJAeMMbl HMHTaTOpa «~50 MB»

HalpAXKEHHS TNePeMEeHHOrO TOKa
50 MB uactoTtolt 50 Ty

Hanpsxxenue nepemennoro Toka| Jlo6as [IpoBepky mnpoBoasiT npH cO-
1 B 'Mexay xopnycom HII u saxu- NPOTHBJCHHH B IENH CTEKJSHHO-
MOM <«3eMJIs» | ro saekrpona 0, cONPOTHBJIEHHH

B IEeNH BCIOMOTraTeJbHOrO 3JIeK-
Tposa 20 KOMm

Tlociie nameneHHs ofHOro U3 BJAHSIONIMX (HAKTOPOB BHOBb MEHSIOT
HaNpAXKEHHE HA NOTEHIHOMETPE A0 YCTAHOBJICHHUS TOTO XKe NMOKA3aHHS
npudopa.

Y MHoroxuanasOHHBIX NPHOOPOB MOBEPKY OCYUIECTBJASIOT Ha JIIO-
OOM U3 Y3KHX JIHANAa30HOB.

IIpn manoM nponycke u3MeHeHHsI NOKasaHWB IPH  BO3NEHCTBHH
BJIHAIOLIErO (pakTopa HEOOXOAHMO HCKJAIOUHTL BApPHALIHMIO NOKAa3aHHH.
Has aTOoro no M nocne H3MEHEHHSI BJAHSIOIEro (PakTopa INOKa3aHHE
nprOopa cjaenyer YCTAaHOBUTb INPH MJIABHOM H3MEHEHHH BXOLHOTO CHT-
HaJa TOJAbLKO B OAHOM HAIpaBJCHHUH.

JONONHUTENLHYIO NOTPEIIHOCTh A B MUJIJIUBOJIbTAX ONPEAENIOT N0

dopmyne
A=E,—E,, (1)

iAe E;-—3HaueHHe BXOJHOIO HamnpsiKEHHS, TOJYyUYeHHOE 0 HM3MeHe-
HUS BJHAOUIET0 (aKkTopa H COOTBETCTBYIOLIEE MOBEPSEMO-
MYy 3HAa4YeHH1o, MB;
£y — 3HayeHHe BXOJHOIO HamNpsIKeHHS, NOJYUYEHHOE MOocje H3Me-
HEeHHUs BJHSIOIEro (akropa M COOTBETCTBYIOLee NOBepse-
MOMY 3HAa4YeHHIo, MB.



JlononuutenbHas NOrPEUIHOCTh HE [OJIXKHA MPEBHIIATH 3HAUECHHS,
YCTAHOBJIGHHOrO AJIA MPHOOpA KOHKDETHOrO THIIA.
5.5.3. OnpeneneHue HeCTabHJILHOCTH NOKa3aHHH.

HecrabunbHOCTb NOKA3aHHH ONpenesiOT NPH HenpephiBHOH pabo-
Te B Te€UeHHe 2 u (He CYHTas BpeMeHH mporpesa npubopa) ajs npubo-
pOB, IMOBEpPAEMbLIX IOCJE€ PEMOHTA, IIPH MNOCTOSIHHOM BXOJAHOM CHTHaJje
M CONIPOTHBJIEHHUSIX H3MEDHTEJbHOIO H BCIIOMOTATEeJbHOrO 3JEKTPOJOB,
PAaBHBIX HYJIIO.

g onpepeneHuss HeCTaOHJABHOCTHM Ha NOTeHUHANbHBIH Beixon HII
TMOJKAI0YAOT aBTOMATHYECKHH DerducTpHpyoWHd notreHnuomerp MII,
HMEIOUIHEe TOJLKO TOKOBBIH BhIXOJ, NMOAKJIUAIOT 3aXKHUMAMHU AJS TOKO-
BOrO BbIXOJA K MarasHHy CONpPOTHBJIEHHS, HA KOTOPOM YyCTaHaBJIHBa-
0T TAKO€ 3Ha4Y€HHE CONPOTHBJIEHHA, YTOOH NpH MaKCHMAJbHOM 3Ha-
YEHHH BBIXOAHOTO TOKA NajeHHe HaNpsXeHUss HAa MarasuHe Obnljo Obl
OJIH3KHM TIpeJesy H3MepeHHH aBTOMATHYECKOT'O IMOTEHUHOMETpa.

HecraOuabHOCTE NPOBEPSIOT NPH BXOJHOM CHTHAaJe, COOTBETCTBYIO-
mem nokasanuio HMII, 6MH3KOMY K BepxHeMy HJIH HHXHEMY Opeaesay
AHana3oHa H3MepeHHH. Y MHoOrojHamnasoHHbBIX IpHOOPOB HeCTaOH/b-

HOCTb IIPOBEPAIOT Ha Y3KOM [Hala3oHe ¢ coOJI0JeHHeM YKa3aHHOro
BLILIE YCJIOBHS.

Hecratuasuocts Ul olleHUBAIOT MaKCUMAALHBIM OTKJOHEHUEM JH-

HHH 3aIHCH OT 3HaueHHs, 3aUKCUPOBAHHOTO nocJqe nporpesa Ml B
TeYeHHe BPpeMeHH, YKa3aHHOro B NMPHJIOXKEHHUH 2.

5.0.4. OcHosHylwo norpemHocts HT1 onpenensior no nokassisaole-

My NpHOOPY W BBHIXOJAHOMY CHTHAJIy MOCTOSIHHOTO TOKA C COOJIIOAEeHHEM
YCJIOBHH, YKa3aHHBIX B 1. 5.5.1,

5.5.4.1. Ocuosuyw norpewmHocts M1 no nokasmiBariuemy npubopy
onpeneastor Ha guanasode pX (pH) u MB yaaboparopubix n1puboOpoB
Ha BCEX JHANa3oHax HM3MEpeHHH, a y NPOMBIIJEHHBIX — Ha AHanaso-
HaX, ¢ KOTOPbIMH OHH IPEACTaBJSIIOTCS Ha TIOBEPKY.

0.0.4.1.1. OCHOBHYIO NIOrPEWHOCTh IT0 NOKA3bIBAKIIEMY H3MEPHTEJD-
HoMy npHOODY ONpenensioT CASAVIOLUIHM oO0pa3oM: H3MEHsIs1 HalpsxKe-
HHe, NOJaBaeMoe ¢ IIOTEHLHOMeTpa Ha Bxox npeobOpasoBaredisi, ycra-
HaBJUBAIOT CTPEJKY NokasbiBatoulero npubopa Ha BCE UYHCIOBLIE OT-
METKH LIKaJbl — OT HHIKHEro mnpepesa 10 BepxHero, orMmedasi IMpH
3TOM COOTBETCTBYIOIIHE 3HaUeHisl HANP#AXKeHud, N0oJaBaeMoro ¢ IO-
TEHUHOMeTpa. 3aTeM YCTaHaBJHBAIOT CTPEJKY MOKa3biBalollero npuo6o-
pa MpH TOMOUIM TIOTEHIMOMETpa Ha Te K€ OTMETKH, HO B OOpaTHOM
HanpaBJIeHUH, OT BEPXHEro npenena K HUXKHEMY, H TaKXKe OTMeYaloT
COOTBETCTBYIONINE HANPANKEHUSA M0 NOTEHLHOMETPY.

M3 nByx orcueToB BHIOMPAIOT pe3yJabTaT, NAIOUIHH MaKCHMaJbHYIO
IOTPEIIHOCTD.

5.5.4.1.2. OcHOBHYI0 NOrpelIHOCTb UHPPHBOTO  H3MEPHUTEJBPHOIO
npubopa onpeaeasaiorT cjaeaviomuMm od6paszoM: H3MEHSd IIJIaBHO HaMps-
JKenue, NojgaBaeMoe C NTOTEHLHOMETpa Ha BXxoj INpeobpa3oBareJisi, Ha-
XOASIT ABa TAKHX 3HAUEHHUS HATNDPSIKEHHH, NPH KOTOPHIX Ha TabJoO mpe-
o6pas3oBaTesisi OJHHAKOBO YacTo NOSBJAAIOTCS 3HaueHus N u N Ta0C
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CAHHHIIA HaHMeHbllero paspsaa (Hanpsaxkenve £,), a 3ateM N u N
MHHYC €IHHHIl@ HaHMEeHbIIEro paspsaa (nanpsxkenue E,).

Hanpsxenue, cooTBeTCTBYIONIEE NPOBEPSIEMOMY II0KA3aHHIO, Cey-
€T ONpenessiTh o GopmyJie

E= Z1flfe (2)

OCHOBHYIO MNOTrpelIHOCTb A B MHJJIHBOJBTAX CJAEAYET ONPEHeJsTh
o dopmyJie

A=ET-—-—E‘, (3)1

rae £, —3navenue I C 31eKTPOAHON CHCTEMBI, VKa3aHHOoe B Tab..
MpUJIOXKeHHs1 4 NpH NpoBepke npubopa Ha aHamasoHe pX
(pH), nau HOMuUHa/nbHOE 3HAueHHE HANPSIXKEHHS] IIPH MNPO-
BepKe npubopa Ha MHUJJIMBOJBTOBOM JAHAalla30HE, COOTBET-
CTBYIOIllee NAHHOH YHCJOBOH OTMETKE, MDB;

£ — 3HaueHHe HaNpsiXKeHUs, ONpeNeJEHHOE 3IKCIEepHMEHTAaJIbHO,
MB.

OCHOBHasl NOTPEIUHOCTb He HOJKHA NPeBLILIATbh 3HAUCHHS, YKa3aH-
HOI'O B iacCnopTe Ha npHUOOp KOHKPETHOTo THIA.

5.0.4.2. Ilpu onpenesieHHH OCHOBHOH NOTPELIHOCTH NPOMBIILJIEHHOTO
MIT no BeIXOAHOMY CUTHaJy Mara3uH CONPOTHBJEHHH H TNOTEHIIHOMETP
(UM uHPPOBOH BOJBTMETP) NOAKJIOYAIOT K 3axKUMaM «0—5 MA» BHI-
XOJHOI'0 CHIHAaJ/a ¢ yYeTOM YCJOBHH, YKa3aHHBIX B 1. 5.4,

[Ipy n3MepeHUH BLIXOJHOrO CHTHaJia JabopaTOPHBIM IMMOTEHIIHOMET-
pOM HJH UH(PPOBBLIM BOJBTMETPOM Ha BX0A NpHOOpa moc/enoBaTe/ibHO
MojalT HanpsikeHust, coorBercreyromue 0,2; 0,4; 0,6; 0,8 Makcumanb-
HOrO 3HaU€HHUsI BBIXOJHOI'O CHIHAJla H H3MePSAIT BLIXOILHOH CHUIHAJI.

OCHOBHYIO NIOrpeWHOCTb A, en. pH, no BHIXOAHOMY CHIHAJy CJaeny-
eT OIpenaesisiTb 1o (PopMyJe

E.—nE
A= == (pH,—pHa), (%)

rape £q— MakCcHMAaJILHOE 3HAYeHHUE BBIXOAHOIO CHrHaJjsa, mB;
n — A0Js BHIXogHOoro curuasaa (0,2; 0,4; 0,6; 0,8);
£ — u3MepeHHOe 3HaUeHHe BLIXOAHOIO CHrHaJja, MB;

pHy, pH;—3Hauenus pH, coorsercTBylOIHEe HHXHEMY H BeEpX-
HeMy npejaejaM H3MepeHHUd.

[Ipu u3MepeHHH BBHIXOJHOTO CHrHaJa aBTOMATHUECKHM: IOTEHIHO-
METPOM Ha IMOTEHIHOMETPe, MOAKJAIOUeHHOM Ha BbLIX0HL npHOOpa, no-
cJieJ0BaTEJbHO YCTAHABJHUBAIOT HANPSXKEHUS, [IPH KOTOPHIX YKa3areib
ABTOMATHYECKOrO0 NOTEHUHOMETpPAa YCTaHaBJHBAe€TCAd Ha 3HA4YE€HHA, CO-
orBercrBytomiue 0,2; 0,4; 0,6; 0,8 MaxcuMabHOTO 3HAYEHHUSA BBIXOJHOTO
CHIrHaJa.

OCHOBHYIO NOTPELIHOCTb A B MHJJIMBOJIbTAX 110 BBIXOJHOMY CHI'HAJY
IIOCTOSIHHOIO TOKA CJeAyeT onpenensiTb o popmyJe

'A:‘:ET”E, (5)
raoe E — panpsaxKeHue, nojaBaeMoe Ha BxoA npubopa, MB;
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FE . —3nauenne I C 3/1eKTpOJHO#A CHCTeMbl, yKa3aHHOe B TabuI.

npunoxenus 4, MmB.

OcHoBHasl NOTPEeIHOCTh HE JOJXKHA lpeBHILNATh 3HAYeHHS, YKa3aH-
HOro B nacnopre Ha NpHOOpP KOHKPETHOIO THIIA.

5.5.5. Tlpopepxa BLIXOAHOrO CHrHaJa Ha rHe3jax MJs NOJKJIoYe-
HHS BTOPHUHLIX HJIM perucrpupylomux npudbopos aast MII naboparop-
HBIX NpubopoOB.

K rHesjgam BBIXOJAHOro CHrHaJsa mnosepsiemoro MII nopxarpouaroT Io-
TEHIHOMETP INOCTOSIHHOrO TOKa (Hau LuppoBOH BoJAbTMETp). Ha BXxoa
npubopa nofaOT HanpsxXesue, NpU KOTOPOM Ha NpuOope ycraHaBAMBA-
eTCs 3HauYeHHe, COOTBETCTBVYIOIIEE BEPXHEMY IMpefesy H3MEepeHHs, H
H3MEPSIOT BBHIXOAHOE HAaNpsAKEHUE.

MakcuMaabHBIH BHIXOJAHOH CHIHAJI Ha rHe3flax MHUAJHBOJAbTOBOTO
BbIXOAA IPOBEPSIIOT Y aHAJOroBblX NPHOOPOB HA OJAHOM H3 Y3KHX AHA-
Ma30HOB H3MEpeHuH, a BLIXOAHON curfan 2 B —Ha uvIHPOKOM [Hana-
30HeE.

MakcuMaJbHBIA BLIXOAHOH CUTHAJ/ He [A0JXKEeH OTJAHYAThbCA OT HO-
MHHaJbHBIX 3HAUYEHHH 6oJiee yeM Ha 3HaUyeHHEe, YKa3aHHOE B IIPHJOXKE-
HUH 2.

5.50.6. OnpeneseHue METPONOTHUECKHUX XAPAKTEPHCTHK KOMIJICKTA
pH-merpa.

5.5.6.1. JlaboparopHbie pH-MeTphl ClielldaJbHOr0o Ha3Ha4YeHUSA AJs
KOHTPOJISI KHCJOTHOCTH MOJIOKA M MOJIOUHBIX NPOAYKTOB.

OcHOBHYIO MOrpemIHocTb koMmgnekTa pH-MeTpa onpenensior cinue-
HHeM noxkasanuil npubopa co sHaueHuem pH-ob6pasuororo 6ydepunoro
pacrBopa 2-ro paspsiia, NPHUIOTOBJEHHOIO M3 CTaHAAPT-THTpa THOA 4
no 'OCT 8.135—74.

Ilpy moaroToBke K pabore npubop AONXKeEH ObiTb NPOrpeT B Teye-
HHe | Y, CTEKJSSHHBIH 3JIEKTPOJ H 3JEKTPOJHTHUYECKHH KJIOY CJeayeT
NMOMECTHTb B TEPMOCTATHPOBAHHYIO AUEHKY, IOACOCAUHEHHVIO K Tep-
MOCTATy.

[Ipubop mosxeH ObiTb HACTpPOeH N0 OydepHOMY pacTBopy, MPHro-
TOBJIEHHOMY M3 cTanaapt-turpa THna 3 no F'OCT 8.135—74, u npose-

peH 1o OyQepHOMY pPacTBOpY, NPULOTOBJEHHOMY H3 CTaHAapT-TUTPa
Tuna 4 no 'OCT 8.135—74.

M3mepenus nposodsaT npu temneparype (20+1) °C.

OcHOBHYIO TNOTPEMIHOCTL KOMIuiekTa npubopa A pH ciaeayer om-
penensTsb no popmyne

ApH=pH — 6,88, (6)

rne pH — nokasauue nosepsiemoro pt-merpa, en. pH.

OcHoBHast morpelwlHoctb kommnsekra pH-merpa He 10JXKHA IIpeBHI-
IaTh 3Ha4YeHHs, YKAa3aHHOIO B nacrnopre Ha ipubop KOHKPETHOro THIIA.

Msmenenna noxkasanuit komnJjekta pH-merpa, Bhi3BaHHBIE H3MEHe-
HUEM TCMIepaTypsl aHaJU3UPYEMOr0o pacTBOpa, onpeaessioT Ha obpas-
HosoM 6ydepHOM pacTBOpe, NPUICOTOBJEHHOM U3 CTAaHAADT-TUTDA THIA
3 uwm 4 no 'OCT 8.135—74.

Komnaexr pH-merpa poJixKeH ObITh NIOATOTOBJIEH K paboTe TaKk ke,
KaK II TIpH ONpeAeseHHH OCHOBHOU NorpepiHocTH. [lasee 3anuBaloT B
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AYEHKY Oy(epHbIH pacTBOP M yCTAaHABJAHBAXT TEMNEpaTypy pacraopa
(20+0,5) *C. Ilepexsioyarenr «Hauvaqao wmkagnbls  ycTaHaBJAMBAWOT B
OJIOXKEHHE «4» HJIH «b» B 3aBHCHMOCTH OT BuiGpanHoro O6ydepHoro
pacrBopa. PeryJiHpya norenunoMmerp «KanubpoBka», ycraHaB/HBaOT
CTpeqaxy npubopa Ha ormeTky «4,00» nau «6,88>.

Temneparypy pactBopa posoasit a0 (30x0,5) °C u cnyers  He
MeHee 10 MuH cHUMawT nokxalanue npubopa. Msmedenme mnoxasaHui
pH-merpa ApH, BrI3BaHHOE H3MEHeHHEM TeMIepaTyphl aHaJH3HDYEMO-
ro pacTBopa B 3aBHCHUMOCTH oT BhiOpaHHoOro 6ydepnoro pacmsopa, cJjie-
AyeT onpenensartb o gopMmyle:

ApH=pH—4,0]1 unu ApH=pH—-6,92, (7}

rae pH — nokasaune nosepsiemoro pH-merpa, ex. pH.

FisMenenue noxkasanun komniaexkta pH-merpa, Bbi3BaHHOE H3IMeHe-
HMEM TEMIEpPATypbl aHAJHU3HPYEMOro pacTBOpa, He JOJKHO NPEBHIUATD
3Ha4YeHMs, YKA3aHHOrO B nacnopre Ha npHOOpP KOHKPETHOrO THIIA.

5.0.6.2. pH-merpel cneumanbHOro. HazHaueHHs Aas H3MepeHHs pH

KPOBH H OHOJOTHUECKUX XKUIAKOCTEH.
CxopuMoOcCTh NokKasaHu# xomiiekra pH-merpa omnpenensiror caeny-

IOIIHM 00pas3oM.
IIoBepsieMbIi KOMIJEKT NOATOTABAUBAIOT K pabOTe B COOTBETCTBHH

C HHCTPYKLHEH IO 3KCIJiyaTalMH H HacTpauBaioT no obpasuoBomy Oy-
¢pepromy pacteopy tuna 4 no I'OCT 8.130—74. Temneparypy B Tep-
MOCTaTe NMOBEPAEeMOT0 KOMIJIeKTa ycTaHaBauBaloT 38 °C.

MamepuTeabHYI0 SUEHKY 3aMOJHAICT IMOCAEAOBaTeJbHO 06pasuo-
BbIM OY(MEPHBIM pPacTBOPOM C NPOMEXKYTOYHOH IPOMBIBKOH AHCTHJJIH-
POBAaHHOM BOJOH U 3THM Xe OydepHBIM pacTBopoM. M3mepeHuss nos-
TopsoT 10 pas. PaccuurniBalOT cpeaHee KBaAPATHUYECKOE OTKJOHEHHE
MoKa3zaHuM 1Upubopa, KOTOpPOE XapaKTepHU3YEeT CXOAHUMOCTb €ro IMoKa-
3aHUN.

CxoauMocTb nokasanu#t pH-merpa He [OJIXKHA IpeBbILIATh 3HAYe-

HUH, YKa3aHHLIX B Iacnopre Ha NpuOOp KOHKPETHOro THIIA.
5.5.6.3. IlepenocHoii pH-MeTp noBbilleHHON TOYHOCTH THNA pH-47M.

[ToBepsieMblfi KOMIJIEKT IOATOTABJIUBAIOT K paboTe B COOTBETCTBHHU
C MHCTPVKIHMEH MO 3KCOJyaTallud ¥ HACTpauBawT no oO0pas3noBuiM Oy-
dbepHBIM pacTBopaM 2-ro paspsaa, NPUTOTOBJAEHHBLIM U3 CTAHZAPT-THT-
pos tHinos 3 ¥ 4 mo ['OCT 8.135—74, nputemueparype (20=+1) °C.
OCHOBHYIO MOTPEUIHOCTh KOMIIJIEKTa NPOBEPSIOT B AHanazoHe 7—12
pH B o6pasuosom 6ydepnoMm pacreope tHna 5 no I'OCT 8.135—74 npwu
remneparype (20x+1) "C.
OcHosuyio norpemHocts ApH caenyer onpenenarh no Qopmysne
ApH=pH—-9,22, (8)
rae pH — nokasanue nosepsiemoro pH-merpa, en. pH.
OcHoBHasl TIOrpellHOCTb KoMijekta pH-merpa He NOJXKHaA NpeBHI-

mate 0,05 ex. pH.
5.5.6.4. pH-merp — muanusorst™Merp pH — 150.
[NoBepseMblli KOMIJIEKT HNOATOTaBJHBAIOT K paboTe B COOTBETCTBHI

C HHCTPYKLMEH 110 3KCTJyaTalHH ¥ HACTPauBaioT 10 00pasuoBLiM OY-
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(epHBIM PACTBOpOM 2-TO pas3psifa, NPHUTOTOBJIEHHBIM H3 CTAaHAAPT-THT-
poB tunos 1 u 5 mo 'OCT 8.135—74 npu temneparype (20%5) °C.

OCHOBHYIO TIOTPELIHOCTb KOMILJIEKTA NPOBEPSIOT B 0GP A31OBHIX 6V-
¢epHbix pacrBopax THNOB 3 H 4 no 'OCT 8.135—74.

OcHoBHylo norpeutHocts ApH caenyer ompenensitb nmo dopmye

APH:pHﬂpHT: (9)
rie pH ~~nnokasaHnue nosepsiemoro pH-merpa exn. pH;

pH; — tabauynoe 3Hauenue pH 6ydeproro pacrsopa npu ngaH-

HOH Temmneparype, enx. pH.

OcHoBHas1 morpewHocTs koMmjekra pH-merpa He moJskHa npeBbi-
mate *=0,05 ex. pH.

5.5.6.5. UMnoptHrie pH-MeTphI.

OcHOBHYyI0 morpewHocTe JgaboparopHbix pH-merpoB ompeaensior
no Meroauke n. 5.5.6.1 npu aAByx 3HaueHusx temmeparyp: (20%=0,2) °C
M BEpXHEM IIpejese TeMIlepaTypHOH KOMIleHcalliH, HO He Bbilie 80°C.

[loBepky npu AONOJHHUTENbHOH NOBLIIIEHHOH TeMIepaType pacTBO-
pa caelyeT NPOBOAMTH IIOCJE AOIOJHHUTENbHOK HAcTpoiku INpubopa no
OZHOMY H3 00pasunoBblx OydepHbix pacrBopoB 2-ro paspsgano 'OCT
8.135—74 uau 1o ABYM, €CJaH 3TO NPEAYCMOTPEHO HHCTPYKLHEH N0 3KC-
njayatauuu npubdopa.

Ilo cornacoBaHHIO C NpeANpHUSTHEM, NpeacTaBHBLIEM MNpHOOp  Ha
IOBEPKY, OCHOBHYIO NOTIPElIHOCThL onpenedsatoTr npua 25°C ¢ HCNOJb30-
BaHueM Oydepunix pacrBopoB ¢ pH, pasueim 0; 12 u 14 exn. pH. Co-
craB ¥ 3HaueHus pH pacrBopoB — no IT'OCT 16287—77.

OcHoBHYI0O mnorpemHocts ApH kommisekra pH-merpa caepyer on-
penessitb no dopmyne

ApH=pH,—pH,, (10)
rae pH; — snauenne pH o6pasuosoro OydepHoro pacrsopa, ea. pH;
pH, — nokasanne komnaexra pH-merpa, ex. pH.

[TorpewiHocTr He NOJI’KHA NpeBHIIATL npejaena MAONYCTHMOH IIOT-
PELIHOCTH, VKa3aHHo# B nacnopre pH-merpa.

5.5.7. OnpeneseHne NOrpellHOCTH TEPMOKOMIIEHCALIHH.

5.5.7.1. TlorpeliHOCTh aBTOMATHYECKOH TEPMOKOMIIEHCAUHH Ofipe-
NENSIOT NIPUH YCJOBHSIX, YKa3aHHHIX B M. 9.0.1. ¥ pH-Merpos mpoBepky
IPOBOASAT Ha OTMeTKe WIKaJbl, COOTBETCTBYIOIeH 3Hauenuto pH, Hau-
6oJiee yraJEHHOMY OT KOOPAHHATH M30NOTeHUMaJJbHOH TOoukHM pH .. ¥
MHorojiuanalounelx pH-MeTpoB npoBepKY NPOBOAAT HA TOM H3 Y3KHX
IHANa30HOB, Y KOTOPOTro INpenesa H3MEPEHHH COOTBETCTBYET 3HAUEHHIO
pH, naubonee ygaseHsHOMY OT KOODAHHATLI H30MNOTEHIHAJBHOH TOYKH
pH, ¢ cobuonenneM yKka3aHHbLIX BHIIE YCJOBHH.

OTMeTKH wWIKaj (MJu NokasaHus npubopa, COOTBETCTBYIOUIHE IPO-
BEPSIEMOMY 3HAQUEHHIO) [AJS1 HOHOMEPOB IIPHUBEJEHLI B NPHJIOXKEHHH 2.

K 3axXumMam TepMOKOMIIEHCATOpPa INOJAKJIOUAIOT MarasuH CONMPOTHUB-
JIEHHsI, Ha KOTOPOM YCTAHABJHBAIOT 3HAYCHHE 3JIEKTPHUECKOTO COIPO-
THBJeHHA, cooTBercrByiomee 20°C. Ha Bxon npubopa nojgaroT Hanps-
XXeHHe, cooTBercTByiollee 3HaueHHe I/ C 3neKTponHOH CHCTEMBl N
npopepsieMol ormerku wkadan npu 20°C (cMm. nmpusoxcHue 4). Pesuc-
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TOpOM HacTpOHKH No Oydpepy («Hauaso wmxkanw», «E,») ycranasan-
BalOT N0Ka3aHHe NpHOOpa, COOTBETCTBYIOLIEE NPOBEPAEMOMY 3HAUEHHIO.
Ha marasuHe cOnpoOTHBJIEHHS BHICTABJAAIOT 3HAYEHHe CONPOTHBJE-
HHs, COOTBETCTBYIOUiEC MNPOBEPSEMOH TeMmlleparype pacTBopa, H, H3-
MEHSS1 BXOJHOe HaNpsiKeHHe, BHOBb YyCTAHABJHBAKOT NOKAa3aHHE NPH-
6opa, COOTBETCTBYIOUIEE NIPOBEPSIEMOMY 3HAYECHHIO.
SHAUEHHS COUPOTHBJEHHS TEPMOKOMIIEHCATOPOB NMPHBEAEHB! B NPH-

JIOXXEHUH 3.
[TorpemtHocTs TepMOKOMIIeHcauuy ApX onpenessiorT AJad TeMmruepa-

TYD:
0,20, 40, 60, 80, 100 u 130°C — nasa I1-210 u [1-215:;

0,25, 50, 75, 95°C — nna H-135:

0, 20, 40, 60, 80 u 100°C — gnsa Bcex ocraJuabHpix pH-Merpos w

HOHOMEPOB 110 PopMyJie

{
rae L, —tabanuHoe 3HauyeHue DI C npu npoBepseMoit Temmeparype,.

MB;
£y — Noka3aHHe NOTEeHHuoMerpa, MB;
S, — rpajueHT 3JeKTPOAHOH (YHKIHH NpPH IPOBEPAEMOH TeMme-
parype, MB/pX, sHaueHns npuseaeHs B tabJ. 3.
[lpu onpeaeseHHH MNOrpelIHOCTH aBTOMAaTHYECKOH TEPMOKOMIIEHCA-
ILIHKE HOHOMEPOB AJisl pona paboT «katnod II» B opmyne (11) caemyer

3HaueHHe S Pa3gesuTbh HaA [ABA.
Tabnuua 3

I'paguenT panuenT \ Ipaguenr
Temneparypa. snekrTpomiol [[TeMneparypa,| saexrpoauoi |[[Temneparypa,| sackrpoauof
°C byuruu, “C G yHKLRN, “G GOYHKIHH,
MB/pX ! MB/pX ] MB/pX
—10 02,217

0 =4, 197 26 59,355 60 66,102

5 55,189 97 59,554 65 67,094

10 56,181 28 59,752 70 68086
15 57,173 29 59,950 | 75 69,078
20 58, 165 30 60,149 80 70,070
21 58,363 35 61,141 85 71,062
922 58,551 40 62,133 93 72,054
23 58 . 760 45 63,126 95 73,046
24 58,958 50 64,118 100 74 036
25 50157 || 55 65110 130 80000

HOI‘[)GHIHOCTI: TEPMOKOMIIEHCALIHKH HE A0J2KHA [IpeBbIdTb AONTYyCTH--

MOTO 3HaueHHs, YKazaHHOro B nacrnopre npudopa.
5.5.7.2. TlorpeliHoCcTs PyYHOH TEPMOKOMIIEHCALIHU ONPENeasIOT aHa-
JIOTHYHO AJ1S1 YHCJAOBBIX OTMETOK LIKAJbl TEDPMOKOMIIEHCATOPA.

6. OPOPMJIEHHE PE3YJDbTATOB NMOBEPKH

6.1. Pe3yapraThl MOBEPKH 3aHOCAT B IMPOTOKOJN (CM. NPHJAOMKEHHe-
1), KoTOopul#i XpaHdAT B OPraHu3alluH, MPOBOAMBIIEHA TNOBEPKY, HO CJie--

AyIoniei nosepku npudopa,
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6.2. UITu komnnektsl pH-MeTpoB, yioBaeTBopsOIHe TpeOOBaHUAM
HaCTOAIHUX METOJHYECKHX YKAa3aHHH, NPH3HAIOTCA TFOOAHBIMH K IIpHMe-
HEHHIO M Ha HUX CTaBHUTCHA KJEHMO HJH BBIJAETCA CBHAETEJbLCTBO YyCTa-

HOBJIEHHOH (POPMHBL.
6.3. Tlpn orpuuatenbHulX pesyJsbrarax noBepkd MIT unm xommnekra

pH-MeTpa opransl MeTpOJIOTHYECKOH CJYy3KOB BBIAAIOT H3BEIUEHHE O
HENPUTOAHOCTH C YKa3aHHUeM NPHUUYUH.

INPUJTO)XEHHE 1
Q6a3aresvHoe

$®OPMA NPOTOKOJIA NOBEPKH HSMEPHTEJIBHOTO
[IPEOBPA3OBATEJISA

[IpotToxkoa Ne

Tvwnn e - )

3aBOJACKOH HOMED _ . - — o

HpeANDHATHE-H3rOTOBHTEb _ R e —

Ilpeacrapaen —_ —

I1oBepKy NpOBOAHJIH
Ha (THIl YCTAHOBKH) — — —— —

PE3YJIbTATbHI NOBEPKH

1. BHelunu# ocMoOTD . - - —

2. OnpoboBanue

3. BpeMna ycTraHOBJEeHHA NoKa3auui N _ . MHH,

4. JononHuteapHass NOrpeliHoCTb, BHI3BAHHAA M3MEHEHHEM CONPOTHBJEHUS B Ie-
¥ H3MEPHTEJNbHOIO 3JIekTpona (opopmasaior tadJ. 4).

TadOanuuna 4

l JlonoaHUTEAbHAA TIOTpew -
HﬂHpH}HEHHe, MB, INpH CONPOTHBJACHHH, HOCTb, MB. NpH COIpPOTHB-
[IposepseMad MOwM nedny, MOM
BeJHYHHA — -
' 500 0 100 0 1000

5 JlonojHuTe/bHAasA MOrPEIIHOCTh, BBI3BAHHAA W3MEHEHHEM CONDOTHBJEHHS B Le-
{IH BCNOMOraTeJpHoro ajekrpona (opopmasaioTr rabda. 5)
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Tadauwa 5

JononHureabHaa Norpewiiolrsb, MB,

Hanpsixxenne, MB, npH conpotHBaennu, KOm MpH conpoTHBaenHH, KOM

10 20 20

6. [HomoasMresnbHas MNOrpeliHoCTb, BLI3BAHHAA H3MeHeHHeM HaNpsXeHHA MHTa-
HUA (odopmisiior T1aba. 6)

Ta6auua 6

JonmonduTeaAbHad norpeur-
HOCTh, MB, npd Hanpaxe-
HHUp, B

g

Hanpsxkenne, MB, npu nanpsaxeHun
[TlporepsieMag NMHTAHKHA, B

BeJxiuHp a

242

ol

i

Mgl — ——

198

P

9290 198 949

i
1

apm i

e ]

l { !

7. JonoanurenbHasi norpewHoctb, BbidBaHHas BiHadueM 3 C «3eMas-pactrop»
(opopmasiior Taby. 7).

Tabawnuwa 7

JIONOJMHUTCALHASR HOrpenriocTh, MB

Hanpsxenne, MB,

Hanpaxcenune, MB, npu paauuny 3G

1

npy Hanuuyuun JJAC ,seMada-pac-

IIpy OTCYTCTBUH .3eMAg-pacTBOp®, B < B
SC .30Mas- ~ : T5op ~ o
pacTBop” 4-1.5 ~1,5 +1,5 —1,5

o ey

T il p—

— -

8. HononsutesbHas NOrpelllHOCTb, BHI3BAHHAA HAJHUHEM NOMEXH — HANpPAMXKEHHR

MepeMeHHOro TOKa

tabja. 8).

50 MmB B uenu

BCIIOMOordtTevyIbHOI'O

3JekTpoga (odopMIsior

Tabanuwma 8

Hanpsixxeyne, MB, nipn or-
CYTCTBHY NOMEXH

JUUYHHN HOMEXY

{

Hanpaxenne, MB, IIpH Ha- I

JAOnoNHuTeAbHAA norpeur-
HoCTh, MB

9. JonoanureibHas NOTPEeUIHOCTb, BBI3BaHHafd HaJHYueM I1OMEXH — [NepPeMEHHO-
ro toka HanpsoxkeHnem 1 B mexpay kopnycom HMII u saxumom «3emas» (odopmasior

talJu. 9).
20



Tabauna 9
W
Hanpaxexrue, MB, NpH OT- Hanpaxenue, MB, npH Ha- JonoasunrenerHaa norpeu-

CYTCTBHH NOMEXH JHMUYHH MOMEXH HOCTb, MB

i I

10. OcHoBHasa norpemsocts no wkane pH (opopmasior tada. 10 uau 11).
Tabaununa ¢

Ilposepaemoe suauenue, | Tabauunoe snauenue OrueT 1O NOTEUNUO- B
exn. pH 311G, MB mMeTpy, MB [TorpewnOCTb, M

P

Tabanuuwa 1F

Tabauguoe 3aHaue- p MaMepeHHoe O
[IposepsieMoe nue DJAC, noga- |FACHCTHOE 3HAMC-| gyayeype BhIxon- | YCHOBHAA NOT-
snayenue, ea.pH | Baemoli ya Bxoy | HHE Bb'mﬂ“‘go | HOro cHruiana, PEIUHOCI_TI‘b.
| npubdopa, mB cyruana, M MB en. p
l

P e .

- -

r

I
| | ,
| | |

11. OcHoBHAs IOrpellHOCT Ha WKaJje MB, ycraHoBJeHH2s MO NOKa3HBAIOIEMY
npubopy (odbopmasior taba. 12).

Ta6nuna 12

[TpoBepaeMoe sHauenue, MB OrcueT 10 ni,TI?HIIHOMeTpY’ [TorpewiHocTL, MB
!
12. MakcuManbHBIl BHIXORHON CHTHAJ COCTaBJseT L MB

Ha 3axHMax «0-—50 MB»: L MB Ha 3axumax «0—20 MB»:

B na saxumax «0—2 Bby.

13. HecTaOuapHOCTb NOKa3aHUEI HE XyiKe MB
14. IlorpewHocTh TepMOKOMNEHCALHH B AHANA30HE

(odopmasaoT Taba. 13).

o
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Tabauwa 13

W

l [lorpewHOC T TEPMOKOMIIEHCAUUN, HA yUACTKE UIKAJLI MOKA3bl-
- Bawlero npubopa

"Mucanosast | I'paxgHenT — i}
.0TMETKA BOAOPOJ - | l
HIKAJIB BON xapaﬁ-’lT p
e pPMOKOM - - |Tabauunoe
nel:)HcaT?::M- TEI::IIETH gHaueHue, gggzg& 1010 Iforpeur- Taar?;qﬂetﬁ:{uog OTC“ETIPOQ [MTorpeur-
a. °C MB/oH INC, HO-| HOCTH, ANC, NOTEHUHO-| HOCTH,
pa, 'p l ﬁB MeTDPY, MB] tax pH 'EfB MeTpy, MB} ez pH
‘ |
!
JJata nopepku
I OCyapCTBEHHBIH JInuHas PacuydpoBKa MoanKucH
{(BeAOMCTBEHHHLIH) MOAINHCE

HOBEpHTEb

®OPMA TMMPOTOKOJIA
[IOBEPKH KOMIIJIEKTA JIABOPATOPHOIO pH-METPA
JAJisE KOHTPOJISI KUCJIOTHOCTH MOJIOKA U MOJIOYHBIX NMPOAYKTOB

lIportoxoa Ne

Tun

SaBOACKOA HOMeEp.

P sl Ao i R e e gy L msppeeperam——"")"

YlpeAanpuaTHe-H3TOTOBHTENE

IlIpencrasaex

— L i ., A o gl

PE3YJIbTATBI NOBEPKH

{OcHoBHas norpewHocts pH-Merpa:
gi0Ka3anue nosepsaemoro pH-merpa ex. pH
norpemisocts pH-Merpa en. pH

Hamenenne nokasanuit pH-Merpa, Br3aBaHHOE H3MEHEHHEM TeMIepaTypbl KOHTPO-
JIEPyeMOro pacTBopa:

mioKasaHie nosepsemoro pH-merpa ___en pH

u3MeHeHue noxkaszanuil pH-merpa en. pH

IHara nosepku

l'ocynapcTBEHHbI i JInunass NOANMHCH PacuméppoBka noanucu
{BEAOMCTBEHHBIN)

[IOBEPUTEJIb
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dOPMA NPOTOKOJIA
MOBEPKU KOMIJIEKTA CINEIHAJIbHbBIX pH-METPOB
NJis U3BMEPEHMS pH KPOBHM H BHOJIOTHYECKHX )XUOKOCTER

MpoTtokoa N
Tun

3aBOJACKOH HOMED

IlpennpusTie-u3rOTOBHTEND

Ilpencrasnen

i _ L. s, o ek

PE3YJIBbTATbI NOBEPKH

CxonumocTh nokaszanud pH-merpa (odopmasror Taba, 14).

Tabauuna 14

CxoauMocTh NoKasadui pH-merpa, en.pH, B 6ydepHoMm pacTsope

$aocar 1:1 dochar 1: 3,5
Homep o
34 AUBKH o CpexnHee Cpexgee
[Moxasanne| OTKJIOHCHHE | ppannartuycc-|[Jokagaune| OTKAOHEHHE | ppannarHye-
3HaY CHIA OTKJOHEHHU & 3nauennd OTKJOHEHHUE:
l
|
|
F
I 1
!
CxoaumocTh noxkasanu#i pH-merpa He npesbiliaer ea. pkE
Jlata noBepkH
['ocypapcrBeHuniil JIMuHas MOANHUCH Pacwiudporka noAmnucw
(BeLOMCTBEHHBIH)
NOBEePHTEND

®OPMA NPOTOKOJIA
MOBEPKH KOMMJIEKTA pH-METPA pH-47 M

Mportokoa Ne

3aBOACKOH HOMEp

TN il il L el nlenil

IlpeanpusaTHe-H3roTOBUTENL

[1pencraBsnen
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PE3YJIBTATHI NOBEPKH

OcHoBHaga norpeuisocts pH-merpa:
noKa3aHue noBepsaemoro pH-merpa eq. pH
©OCHOBHas morpeiiHocts pH-Merpa ex. pH

JlaTta norepku

fI'ocyAapCcTBeHHLIH JInuHash NOANHUCH Pacmugposka noanucy
{BeLOMCTBEHHEIH )

fOBEPHTEID

®OPMA NMPOTOKOJIA
TMOBEPKHU KOMIIJIEKTA UMIIOPTHDLIX pH-METPOB

[IpoTtoxoa Ne

Tun

SaBOACKOH HOMED

1IpeanpHsTHE-H3FOTOBUTEND

ilpeacranien

PE3YJIbTATbI TOBEPKH

{OcHOBHas norpemHocts pH-merpa:

auadeHdHe pH o6pasuosoro 6ydepHoro pactsopa ex. pH

#f10Ka3aHue nosepseMmoro pH-merpa ex. pH

OCHOBHAE morpeluHoctb pH-MeTpa ea. pH.

Jlara nosepkH

{ocynapcTBeHHBIA Jlnunaa noanuch Pacuwindposka NoANTHCH
{BEeAOMCTBEHHLI)
fIOBEPHTEND
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IHPHJAO)XEHHE 2
Cnpasotunoe

OCHOBHBIE TEXHUYECKHUE XAPAKTEPUCTUKHU pH-METPOB
JIABOPATOPHDBIM pH-METP THIIA JINY-01

HMaMmeputessHplli NpeoOpasoBaTes
[Ipenesn uaMepeHHs:
oT MuHyC 2 no nawce 14 ex. pH; |
or MHHyc 200 npo naroc 1400 unm or mmoc 200 zo muuayc 1400 MB;

pasMax UIKaJpl’
4; 16 en. pH
1600 MB;
JyBCTBHTEJLHOCTh TO IUKaje Hyab-uHaukatopa He xyxe 0,01 éa. pH (B y3kom

JHanasoHe);
TeMOEpPATypPHasd KOMIEHCalUUsA — aBTOMaTHueCKasd W pydyHas B uHrepsBane or &

o 100 °C;
BpEMS YCTAaHOBJEHHs1 NOKa3anuHd He Oonee 5 c;
HecTaOWabHOCTE NMoKa3zaHud He xyxe 0,01 ex. pH (£0,58 MB) B y3xkom mma-

nasone
OcHOBHAsi NOrpeliHOCTh NpHBeAeHa B TabJa. 15,

Tatauna 15

Pasmax wmxansl JlonnycTyuMasd OCHOBMAS NOrPEHIHOCTD
pH MB er pH |- MB
4 — ﬁ0,0‘q' i2133
10 — +0,40 +23,3
—- 1600 — -+ 40

Honoinutenphble NOorpelHoCTH npuBefieH B Taba. 16.
Tabasna I6

IHONyCcTHMOE H3MEHEHHE MOK&32HEE
B Y3KOM AHANIa30HE

aa

PAKTOp, BAMAWHHNHA 1A H3MEHEHHE TIoKalanuh

ca. pH MB

ConpoTHUBJEHHE CTEKJSSHHOTO 3JIEKTPOJa ~+(,04 +2.33
ConpoTruBJieHHe BCIOMOraTEeAbHOrO 3JeKT-

poia -+0,0] +0,58
Hanpsixxenve nutaHus cetH (0,04 +2,33
Temnepartypa KOHTPOJIHPYEMOrO PacTBOpa |

npHu: ]
ABTOMATHYECKOH KOMIEeHCalun —+C 04 -
PYYHOH XKOMIIEHCAlUHH +(,08 y —

Bpemsa nporpesa 30 muH.
Hanpsixxenne Ha xaeMMax AJS NOAKJIIOYEHHS PErucTpaTopa NpH IMOAHOM OTRIG-
HEHHH CTPEJIKH NokasnBalowero npubopa (50+0,25) MB.
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JIABOPATOPHbIHM pH-METP THUMA pH-340

HisMepuTenpHnll npeoGpasoBaTeds
Ilpenennt uaMepeHus:
OT MHHYC 1 mo nuwoc 14 en. pH;

or muHyC 100 no mmoc 1400 wam or mmoc 100 zo Munyc 1400 MB;
PasMax IIKaJH:

3; 15 exn. pH;
300; 1500 MB:
YYBCTBHTE/IbHOCTL 1O LUKaje Hyab-HHAHKATOpa He xyxe 0,003 ex. pH (B y3xkoMm
HFuanasone);
TeMNepartypHas KOMIeHCAUHs — aBTOMATHYECKAN U pyuHasas B wHHrepsaie ot ()
mo 100 °C;
BpeMsi YCTAHOBJ€HHS NMOKa3aHHH He 6GoJee 15 C;
HecTaOHJILHOCTL NOKa3aHHH 32 8 u He xyxe £0,05 ex. pH (=2,9 MB) B y3koMm
AnamnascHe.
OCHOBH24 norpelyHocTsy npusefeHa B raba. 17.

Tabununya 17
Paasma x 1mkanbt JAonycTuMas ocuHoBnaf NOTPEIUHOCThH
] = - -
exn.pH MB 1 cx pH mMB
Q — -+0,04 ~+2,33
15 — -+-(,60 -+34,9
— 300 | —- ~+5
— 1500 — ~+60

,l |
JononuyrenpHbie MOTDEITHOCTH NpHBeneHH B Taba. 18.

Tabauuma 18

JJonyc THMbIE M3MEHEHHUS! NMOKA3aHUi
B Y3KOM fiHanasoHe

PaKTOp, BAHAOIINA HAa H3MEHEHHEe NOKA3aHHH | — —

en pH MB
ConpoOTHBJASHKE CTEKJSHHOTO 3JEKTPOAa -+ 0,04 | +2,33
ConporHuBJeHHe BCIOMOraTeJbHOTO  3JieKT- |
pPoJa -+{),01 0,58
Hanpsxenne nepeMeHHoro toxa o0 mB -+0,01] —+{,58
Hanpaxenne nuranus +0,04 +2,33
TeMmneparypa KOHTDOJHDYEMOTO pacTBoOpa *
FIPH KOMIEHCALHH:
aBTOMAaTHYECKOMN +0,04 * —
PYYHOH 0,08 .

Bpemsa nporpesa 60 MuH.

Hanpsikenne Ha xJeMMmax AJs1 DOAKJIOUEHHS PErucTpatopa npd MOJHOM OTKJOHEe-
WHH CTPeJIKY MoKasmpawoulero npubopa (20+0,2) MB: (2+0,2) B.

Komnnexkr pM-merpa:

©OCHOBHas1 morpewHocts +0,05 ex. pH.
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JIABOPATOPHDbIN pH-METP THIIA pH-262

HaMepurenbHBl npeoOpasoBareib
[Ipepenel naMepenust:
or 0 no 11 ex pH,

oT MuHyc 12,5 npo nawoc 12,5 u ot Munyce 12560 npo nmoc 1250 MB:
pasMax UIKaJbi:

{; 10 en. pH;
25;-2500 MB;
TeMnepaTypHas KOMNOEHCalHs — aBTOMAaTHUecKass M py4Hass B HHrepBane or (¥
no 100 °C;
BpeMs yCT4HOBJIEHHS IIOKa3aHH# He GoJsee 15 c;

HecTaOUAbHOCTL NOKa3anu# 3a 8 u ne xyxe 0,01 en. pH (0,58 MB) B yskom
JHalasoHe.

OcHOBHAA TIOTPEUIHOCTh NpHBexeHa B Tada. 19

Taoauua 19

Pa3zMax mKaJbl JlonycTiiMast OCHOBHAR NOTPEUIHOCTHL
L ——— sinkl ——— P — —— o i a — el
ca.pH MB cn pH vB
! — ~+(,01 +0,58
10 — -0 1 | +5,8
— 25 | . -+ 1
— 2500 — +25
1
JlonoJHUTENbHBIE NOTPELIHOCTH NIpUBeAeHbl B Tada. 20.
Taoaununa 20

{
JIOTIYCTHMbIC H3MeHEeHH NOKAJAHUR

B Y3KOM AHANA30HE

DAKTOp, BAHAWIIHHA Ha H3VCHEHHC NOKAa3aHuil o

en.pH MB
CONnpoTHBJEHHE CTEKJISIHHOTO 3JIEKTPOAa ~+(,01 ] ~+(,58
ConpoTHUBJEHHE BCIIOMOTaTeJbHOIO  SJEKT-
pona + (0,002 +0,12
Hanpsxenne nuranusa ~+ (0,01 * + 0,58
TeMneparypa KOHTpPOJHPYEMOI'O pacTBopa ~+0,01 —

Bpems nporpea 60 mux.

Hanpsxenne Ha xsneMMax JJsi NOAKJMIOYEHHS PErHCTPATOpPA NPH [OJHOM OTRAG-
HEHHMH CTPEJIKH NoKasmBawulero npubopa (50£0,25) mB, (2+0,02) B.

JIABOPATOPHbIM pH-METP THUIIA pH-673.2

HM3amepuresbHbiii npecOpasoBaTes
Hpenean unamepenns:

OoT MHHYC | no nJwoc 14 ex. pH;

or muuyc 100 po nawoc 1400 u or mumoc 100 no munye 1400 MB:
pasMax MKaJbl:

5. 15 en. pH:
500; 1500 MB:
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TeMiepaTypHass  KOMMEHCAUHs — pPy4YHass M aBTOMaTHYecKasg B HHTEpBaJe OT

©® no 100°C;
BpeMs YCTAHOBJIEHHSI NMOKa3aHHH He OGosiee 10 c;
HecTaGHABHOCTL NOKasaHuf B Teyenue 8 u me xyxke +=0,02 ex. pH (1,16 MB) B

%SKOM JHanasoHe.
OcHOBHas NOrpelHOCTs NpHBegeHa B Tabu. 21.

Tabauuna 21
PasMax wWKaJjsl JlonycTumas OCHOBHAA NnorpeilHocCTh
en.pH MB en.pH MB
I i
5 —_ +0,05 +2,90
i5 — -+~0,40 | +23 .3
— 500 — mads
— 1500 —— =+ 40
JlonmoauureabHbie NMOrpelIHOCTH MpuHBeAeHb B TabJj. 22
Tabanua 22
Nonycrumbie HSMEHEHHUA NOKaganHit
B Y3KOM RHANa3oHe
DaKTop, BAHAOUMA HE H3MEHEHHE OKAa3aHHMA
ex.pH MB
— I p_— -
ConpoTuBJieHHE CTEKJISHHOTO 3JeKTPoja ~+0,05 +2,90
ConpoTHBJIeHHE BCIOMOraTesibHOro 3JeKTpPO-
na ~+ 0,01 + 0,58
Hanpsixxende nmuranus +0,05 +2,90
Temneparypa KOHTPOJHPYEMOIO pacTBOpa +0,05 —

Hanps:xenue Ha KJAeMMax AJsA NOJAKJIOYEHHS PErHCTpaTOpa IPH IOJHOM OTKJO-
MEeHHH CTPeJKH MoKasmBaiomero nputopa (20+0,2) mB, (2+0,05) B.

JIABOPATOPHBIV pH-METP THIIA pH-121

HsmepurenpHuit npeobpasoBaredib
Ilpenenn H3aMepeHUH:
OT MHHYC 1 mo miwce 14 ex. pH;
or MuHyc 100 go mmoc 1400 u or mmoc 100 no mMuryc 1400 MB;

PasMax LIKAJIB:
5; 15 ex. pH;
500; 1500 MB;

®YBCTBUTEJLHOCTb 1O LIKaJe HyJb-HHAHKaTopa He xyxe 0,01 en. pH;

. TeMnepaTypHass  KOMIEHCAllus — pyuHad H aBTOMaTHYecKass B HHTepBaJe OT
@ ne 100 °C;
BpeMsa YCTAHOBJIEHHS NOKa3zaHHi He 6oaee 10 c;
HECTaOUJAbHOCTL NMOKa3aHHH B TeyeHue 8 y He xyxke 0,02 en. pH (1,16 MB) B

¥3EOM NHANMA30He
OcHOBHas NOrpeuIHocTh NpHUBeaeHa B Tada. 23.

28



Tabauma 23

W

Pasmax wmKajabi l XonycruMasg OCHOBHAA NOrpeUMIHOCTDH

U

en. pH ’ MB ca.pH MB

5 — +(,05 +2 .90
(HHCTpYMEHTaJb-
Hast '+0,04)

15 e +0,4 =+23,3

— 500 — =9

~— 1500 —_— —+4{)

JlononHuTeNbHbIE TOrPEIIHOCTH NpuBeAeHb! B Tabga. 24.

Tadbauma 24

Nlonyc THMbIE H3MEHeuHs] NOKA3aHUM
B Y3KOM gHanaaoue

$akTOp, BAKAOUHA HA HIMEHEeHHe NOKASAHHH

I exn.pH «~- MB
ConpoTHBJ/IeHHe CTEeKJISHHOro 3JIeKTpoJa 1 -+0,01 +0,58
ComnpotupjieHHe BCIIOMOTATENbHOTO  3JIeKT-
poja ~+0,01 —+ 0,58
Hanpsxenne nuTaHus cet * +-0,01 0,58
Temneparypa KOHTPOJHDPYEMOro DacCTBODA -+(,05 .

Bpems nporpesa HII 25 muH.
Hanpsixkenne Ha KaeMmax AJsi MOAKJIIOUEHHS DPETHCTPATOPA IIPH NOJHOM OTKJIO-
HeHHH CTpeJKH NnoKaswmBajoulero npubopa (20+0,2) mB, (22-0,05) B.

pH-METP INEPEHOCHOM NOBDLILWEHHON TOYHOCTH THUIIA pH-47

H3MeputenbHpli npeobpasoBaTeh

[Ipegenst usmepenus: 2—12 en. pH;

AuanasoHu: 2—7; 7—12 en. pH;

TEMIlepaTypHass KOMOeHcauHusa — pydyuasi B HHrepsaJje or 0 po 60 °C;
BpeMsl YCTAHOBJIEHHS NOKa3aHu# He OoJee 5 c;

HeCTAaOHJIBLHOCTb NOKa3aHuft B Teyenne 8 4 He xyxke +0,05 exn. pH.
OcHogHas norpeuHocts +0,05 ex. pH (+2,90 MB).
HononHuTeNnbHEE NOTPEITHOCTH NPHBEASHK B Tald. 25.

Tabnuuna 25

s ——

JlonmycTHMOE H3MEHeHHEe IoKazaHHuh

PakTOp, BAHSIOIUMA HAa U3MEHEHHE ITOKA3aHH
ex pH MB

——— e e S e g Sl

ConpoTnsieHne CTEKISIHHOIO 3JEKTPoaa
ConporusJsieHHe BCHOMOraTesJbHOIO 3JeKTPO-

na -~0,04 +~2 33
Temnepatypa KOHTpPONHPYeMOro pacTBopa =+0,05 —
BpeMms mporpesa 20 mun

KoMmnnexkr pH-Merpa:
OCHOBHasi norpewHocts =0,05 ex. pH.

~+-0,05 +2,90
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pH-METP THITIA pH-202

[Ipeneant uamepenus or 3,5 no 7,0 ex. pH;

pasMax wmxkajawe 1; 2,5 en. pH; .
OCHOBHAs TOTPEIHOCTh NpH TeMneparype uamepsiemMoll cpeanl 5—35°C #u

pasMax wkaau 1 ex. pH cocrasiser +0,05 ex. pH.
[Ipn pasmaxe wxkaaw 2,5 en. pH cotrasiaser +0,075 ex. pH.
HononyuTeNbHas NOTPEUIHOCTb, BHI3BAHHAA W3MEHEHHEM TeMOepaTypbl KOHTPOJIH-

pyemoro pacrsopa, He bosee 0,03 ex. pH.
pH-METP THUHA pH-222.1

MsMmepuTtenbrni npeoOpasoBaTedns.

[Ipenenm usMepenus or 3 no 8 en. pH;

BPEMsl YCTAHOBJICHHA I1OKa3aHuil He GoJsee 15 c;

yyBCTBUTENBHOCTL He Xyxe 0,002 ex. pH;

HecTabUJILHOCTD IIoKa3aHMH B TeyeHue .8 y He xyxe *£0,0! ex pH (x0,08 MB);
ocHoBHas morpewnocts *+0,015 ea. pH (20,9 MB).

Hononuureaplble MOrpeliHOCTH NMPUBEAEHL B Ta6Ga, 26.

Taoauuma 26

JONyCTHMOE HAMEHEHHE TMOKAa33HHH

——

DakTOp, BAUMIOIIHK HA H3MEHEHHE NTOKA3dHHH
ex.pH MB

ConporuBsiesHe CTeKJAHHOrO 3JEKTPOMa +0,01 , ~+ (0,58
ConpoTHBIeHHEe BCNOMOIaTeNbHOrO  2JeKT- |

poja | +(,0025 +~{,14
HanpsixkeHnne nuTauus +(,01 i +0,53
OC «3eMmas-pactBop» =16 B ' +0,005 +(0,29
Hanpsaxenune nepemenHoro toka 50 mMB B

IeNH BCIOMOraTeJLHOrO 2JEKTPOoAA ~+0,005 ~+(0,29

BpeMmsa nporpeea 60 MuH.

Kommnaexkr pH-Merpa.
OcHOBHas MNOrpeniHocTbh B pAHana3cHe 4—7 ex. pH B HHTepBaJse TeMIleparyp

5—35°C cocraBasger 0,050 er. pH (£2,9 mB); B unreppane 15—25°C pasua
+0,03 en. pH.

IlononHuTeIbHAA NOrPELIHOCTh, BbI3BAHHASI H3MEHEHHEM TeMIepaTyphbl KOHTPO-
JIUpyeMOro pacrsopa, cocraBaser =£{(0,01 ex. pH npu TeMueparype (2045)°C u
+0,03 en. pH npu temneparype (2015) °C.

HecrabnapHocTy noxkasaHufi-B teuenue 8 u He xyxe 0,02 ex. pH (1,16 mB).

NMPEOBPA3OBATEJIb TUMA pH-261

[Tperenn namepennss or MHHYC 1 go 14 ex. pH;
pasmax wkaaws 1: 2,5; 5; 10; 15 ex. pH;
TeMleparypHas komnencauus ot 0 go 100°C (pyvuHO# TepMOKOMNEHCATO) NpH-
Jaraiot K pH-metpy no tpeboranuio 3akasuuka);
HecTaOGHABHOCTh NOKa3aHMHA B TeueHue 24 4 npu pasMaxe ILUKaJbi:
] pH — ne 6osee 30,01 ex. pH (0,58 MB);
2,5 pH — ne 6onee £0,025 en. pH (1,45 MB);
5 pH — He 6onee £0,05 en. pH (2,90 mMB);
10 pH — He Gonee x=0,1 ex. pH (5,80 MB);
15 pH — ne 6onee *=0,15 ex. pH (+=11,6 MB).
OcHoBHAasl NMOrpeuiHocTsL NnpuBeneHa B taba. 27.
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Ta6auuna 27

R
JlonycTHMaa OCHOBHAA NOTPELIHOCTH

T L TR

PaaMax mka- NQ BLXQAHOMY CHTFHAARY NOCTOSSHHEOTO

0 NOKA3bIBAKULIEMY IIpHOOPY

ast, en.pH T OKa
ex.pH - ' MB ex.pH l MB
1 +0,02 +1,16 0,01 + 0,53
2.5 +0,05 +2.,9 0,02 +1.45
5 1 +0,10 +5,8 ~+0,05 -+2,90
10 | -+0,20 +11,6 +0,10 +5,80
15 ~+0,30 +17,4 +0,15 +8,70
Nonoauurenbupe norpemHoctd UI1 no BHXoaHOMY CHrHa iy NOCTOSHHOTO TOKA npuBejeHn B tadia. 28,
Tabunuua 28
JonycTuMoe H3IMEHEeHHE NOKASAHHHA
dakTop, BAHSTIONMMNNA HA H3IME- A pHﬁ I _MB _L en_.EH \ MB ‘ € pH_ I MB | en.pH | MB I _en pH ‘ -MB
HeHHE MOKa3anHHA IpH pasMaxe MIKaJibi, en.pﬂw L -
1 | 2,5 } 5 | 10 | 15
ConpoTHBJIEHHE CTEK- | I
JISTHHOT'O 3JeKTpoja +(,005 | 0,29 +0,012 | +=0,72 | +=0,012 | +0,72 | =0,020 | +1,45 | =0,040 | +2,18
ConpoTHusJieHHe BCIOMO-
rateJIbHOTO 3JIEKTDPOAA +0,001 { +=0,06 | 0,003 { +0,18 | =0,002 { =0,{4 | ==0,005{ =0,29 | =0,008 | =0,18
HanpsaxxeHde NUTAHAA +0,010 | =-0,58 | 40,019 | 0,09 | ==0,025 | =-1,45 { ==0,050 | =+=2,90 | +0,08 —+4 35
Temnepatypa KOHTPOJIH- ,
pyeMoro pacTBopa +0,020 — +0,038 — +0,050 — ~+0,100 — +0.15 —-
HanpsKeHue mnepeMeH- |
woro Toka 50 mMB B menH ‘
BCHOMOTATEJbHOTO  3JEKT-
pona +0,002 | =-0,14 +0,003 | 40,18 | =0,002 | =0,14 | ==0,005 | =0,29 | 0,008 | 0,44
Hanpsi:xkeHHe  nepeMeH- |
Horo T0kKa 1 B Mexny |
kopnycoM HII n saxumom |
= «3EeMJISY +0,001 | =0,07 | 0,003 | -=0,18 —_i:_0,002l +0,14 i_—_i—_0,005 +0,29 | ==0,008 | 40,44




sH-METP THUNA pH-201

Ilpepeas nsMepenus or 4 xo 14 en pH;
pasMax mkadam 1; 2,5: 5; 10 en. pH;
BpeMA YCTAHOBJEHUSA TNOKAa3aHui He O6ojee 15 ¢
HeCcTaOHJBLHOCT, TOKa3daHHHM B TeueHue 24 4 npm pasMaxe:
1 pH — ne 6onee 0,02 en. pH (*1,16 MB);
2,56 pH — ne 6onee =0,05 ex. pH (%2,90 MB);
5 pH — re Gonee =0,08 en. pH (£4,64 MB);
10 pH — ne Gonee £0,10 ea. pH (%5,80 MB);
OcHOBHAsi NOrpeuIHoCTh NpHBegeHa B Taba, 29.

Tabauna 29
JonyCcTuMO€ H3MEHEHIte 11oKas3aHul
Pasmax mxans, ex.pH
en.pH MB
2 -+0,05 +2.90
2,5 +0,10 ~+ 5,30
D -+0,15 ~+8,70
10 0,20 ~=11,6

NPEOBPA3OBATEJIb MPOMbBIHJIEHHDbIW THIA 11-201

[Ipepeant usMepeHusa ot MuHyc 1 po 14 en. pH;
pasMax wkaJaw 1: 2,5; 5; 10; 15 en. pH;
TeMIepaTypHas KOMIeHcauust — pyuHas B HMHTepBaje ot 0 po 100 °C;
BpeMs YCTAHOBJIGHUS MNOKa3aHui, He 6oJee:
15 ¢ nNpu CONPOTHBJIEHUU B LENH H3IMEPHUTENBHOro djaexkTpoxa 500 MOwm;
25 ¢ NpH COIPOTHBJEHHH B LeNH H3MepHTeJbHOro 3Jjektrpoga 1 I'Owm;
HecTa0OuNbHOCTL NOKA32HHHM B TeueHHe 8 Y NpH pasMaxe ILUKaJHL:

] pH — ne 6onee +=0,01 en. pH;

2,5, 5 u 10 pH — He CGosee *0,025 en. pH;

15 pH — ne Gosee *£0,04 en. pH.
OcHOBHasl NOrpelHOCTs npuBeneHa B tabda, 30.

Tabaunuwa 30
IlonycTHMAas OCHOBHAasI NMOrpewWHOCTD
Hl;l’%s;g%xr O MOKA3HBAIMWEMY HpHGOPY Ino BEIXOAHOMY ng}z{aany NIOCTOSHHOTO
| en.pH MB I en.j;Hn mMB )
] 0,02 -+1,16 0,01 +0,58
2.5 +0,05 : +2.9 ~+-(,025 +1 .45
5 +0,10 +5,8 +0,05 |  =2,90
10 +0,20 ~+~1[,6 +(,1 -+5,80
15 +(,30 17,4 +~0,15 |  -=8.70

Jononuurensuple NOrpeNIHOCTH NO BLIXOJHOMY CHTHaJIy IIOCTOSIHHOIO TOKAa IpH-
BefeHu B Taba. 31.
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HonyCcTHMOE H3MEHEHHE NOKa3aHHH

e

Tabatua 3i

e, pH MB en.pH MB ea,pH 11 B et . pH MB en pH MB
PaKTOp, BIHSIOLIMH HAa
H3MEHEHHEe NOoKa3laHHM
- ITpH_pA3Maxe WKAaJjhb, €L pPH ) N B
2.5 S 10 5
ConpoTHuB/eHHe ¢TeK- .
JSIHHOTO 3JIeKTPOAA + 0,005 +0,29 { =0,012 | =0,72 | ==0,012 { 0,72 | =0,0256 | =1,45 | ==0,375 | ==2,18
ConpoTHBJIEHHEe BCHOMO- I |
raTeJbHOr0 3JEKTPO/A ~+(,002 | +0,14 | =0,005 { =0,36 | ==0,005 [ =+0,29 +0,010 [ =0,58 | ==0,015 | =0,87
Hanpsxxenne mnurauus | 0,020 1 1,16 | ==0,038 | =2,18 | =0,025 [ ==1,45 | ==0,050 | +2,90 | 0,075 | =4,35
Temneparypa KOHTPOJH-
DYEMOro pacTBOpA +{,040 — +0,100 — ~+0,100 —- . =+-0,200 — +(,300 —
Hanpsikenue nepemMeH- [
Horo Toka 1 B wmexkay
ropnycom HII u 3axxumMom
«3eMJISA» +0,008 | =0,06 | =0,002 | =-0,14 | =-0,005 | =0,29 | =+-0,010 | =0,58 | ==0,015 | =0,87
| 1




34

MPEOBPA3OBATEJb NPOMbBIIWJEHHBIY THNIOB 11-210, 1-215

Ilpepensl uamepeHus:
or muayc 1 no nmoc 20 ex. pX’ v en. pX”;
ot MHHAYC 1950 mo mmoc {2000 MB.
HopMmupyiomee 3HayeHue:
aas pX’ 1; 2,5; 5,0; 10,0, 15,0; 20,0 ex. pH;
ras pX” 2,5 5,0; 10,0; 15,0; 20,0 ea. pH;
aas Eh 100; 250; 500; 1000; 1500;: 2000 MB.
HenocTosinctBO BLIXOAHBIX CHUrHAJOB 3a 4 4 .mpu HOPMHpPYVIOIIEM 3HAYEHUN:
] pX — He Goaee £0,05 en. pH (0,29 MB);
2,5 pX — He Oosee *=0,013 ex. pH (£0,73 mMB);
5,0 pX — ne Gosee 0,025 ex. pH (*£0,15 MB);
15,0 pX ~— He Goaee £0,020 ex. pH (£1,09 MB);
20,0 pX — He Gogee 0,025 en, pH (*£1,45 MB);
100 MB — He GoJgee 0,25 MB;
250 MB — He Gosaee =063 MB:
500 mB — He Gonee +=0.5 MB;
1000 MB — He Oojiee +1,25 MB:
1500 MB — He 6oJee 1,88 mB:
2000 MB — He 6ogee =250 MB.
OcHoBHAs norpewHocTh NpHBenena B Taba. 32.
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SPexuM uaMepenus,ipX

Tadauua 32

Pexunm uasMcepenst, Eh

-

JlonycKkaemag OCHOBHAad IOrpeurHoCTh

|

| JonycKaeMaa QCUHOB-
Hafd MOrPEUIHOCTb

H?{}%ngy- [Tpu ugnmcpeHuun p X’ npd usmepennn pX” H?SU“}EEY' Ho 1oKa. | 10 BHIXO -

SHAYEHHUC ] 3HAYEHHE | gpipapme-[ HOMY CHT-

TI0 TOKA3HIBAKUIEM Y 1O BLIXOAHOMY CHTHAAY 10 TOKa3niBaileMy | IO BBIXOAHOMY CHTHAJNY MY HaJy T10C-

npu6opy MOCTOAHHOTO TOKA ApHéOpYy MOCTORHHOTO TOKAa | npubopy mf{‘;’é‘aﬂm

pX(pH) CxH pX(pH)‘ MB en pX | mB ex pX N MB en.pXx | MB MB ___MB MB

1,0 _ — +0,010 | =0,58 _ — — — 100 — +1,0
2,0 — — +0,025 + 1,45 — — +0,250 +0,725 250 — +2.5
5.0 _ — 0,050 | =290 — — 20,050 | +1,450 | 500 — +5.0
10,0 — — 20,050 | =2,90 — — +0.050 | =1,450 | 1000 — +5,0
15.0 _ _ +0,075 | =4,35 — _ 0075 | =2,175 | 1500 _ +7.5
20,0 | +0,04 | =2,32 | =0,100 | =5,80 — ] — +0.100 | =2.900 | 2000 +40 } =10.0



& Hononuutenrseie norpeitnoctd Il mo BEIXOAHOMY CHTHAJMY NOCTOSHHOTO TOKA NpHBEAEHH B Talu. 33.

DaKTOD, BAHSQIIHH
Ha HM3MeHeHue
NoKa3aHUK

II--———I_—I—-—-._E_——_——

| 2,5 ( 5,0 10

1,0

ConpoTUBJCHHE

H3MepPUTEJbHOTO

JCKTPO/ia 0,005
ConpoTuBJeHHe

BCHOMOraTeJbHOro

3JEKTPOA -+0,003
HanpsaxeHnue 1u- |

TaHHSA CETH -+ 02
IC «3eMasn-

pacTBODP» -+0,001

BpeMmsi nporpeBa 2 .

- ]

Pexkuym u3Mepennsa, pX

JlonycTHMbIe U3MEHeHHH INOKA3aHHH

e sl

HopMupyouee sHayenue, eg.pX

I }

—+0,013 } +0,013 | ==0,013
!

| 0,038

+0,025 | ==0,025

-+0,003

0,006 l 0,005 | 20,005
‘i_0,00S +0,005

Tadauumwa 33

PernuM Hamepeunus., Fh

i ——

-

Wl

HopMmupyiomee 3 .aucupe, ub

15 ( 20
-+0,019 | 0,025
40,008 : 0,01
+0,038 } =005
+0,008 | =-0,01

~+ 1,00

-+, 10

950 ‘ 500 ‘ (000 | 1500 ! 2000
]
=+1,25 ]+1,25)-+1,25!+1 ,88‘*;&2,50
|
|
+1,25 |=1,25{+1,25{=1,88/=-2,50
+1,88 {2 ,50‘-—__:2 .501+=3,75|+5,00
-+ 2,50

+0,50‘_—t0,50 +0,75{=+1,00



pH-METP THIIA pH-125

Hsmepureabpnslit npeoOpasoBaTesb
[Ipepgens H3MepeHUs!
or 0 no 12 ex pH;
or 0 no +1200 MB:;
pa3max UIKaJhbl:
12; 4; 12 en. pH;
400; 1200 mB;
TeMIepaTypHasi ~ KOMIEHCAUMs — pyYHass H aBTOMAaTHYeCKasg B  HHTEpBaJe
0-—100 °C,
BPpEeMsi YCTAHOBJIGHHS NOKa3aHHH He bogee 10 c
HenpepbiBHOCTb paboTsl A0 3 u, Apeid Hyas =3 MB/u.
OcHoBHas NOrPEILHOCTh TPHBeAeHa B Taba. 34. |

Tabauuwa 34
PasMax WIKaJs HonycTHMast OCHOBHASI NMOTPCIIHOCTD
- cu.pH ‘ MB—H en.pH \ MbB | °C o
1,2 ' -+(,03 -+=1,7
4 -+ 0,04 -+2,3
12 | ~+( 2 ~+12
400 ~+ 10
1200 =+ 30
40°C ~+2
100°C =3

JlonoJHNTeNbHbIE NOrPEeiHOCTH NpHBeAeHs B Taba. 395.
Tadauumwa 35

JonycTHMble H3MEHEHMS JIOKa3aHui
B Y3KOM JH&Ia30HE

i o ——— ——

L .

¢ aRTOpP, BAMAIOIMHA HA MW3MCHEGHHC NOKa3zaHuit

ex.pH mB
ConpotuBiieHHe H3MEPHTEJbHOTO 3JEKTPOJaa +0,04 ~+2 30
ConporuBjenne BCIOMOTATENbHOTO 2JAEKTPO-
Aa -+ 0,02 +1,15
Temitlepatypa XKOHTPOAHPYEMOIO pacTBOpa 0,04
DI C «3emasi-pactop» =15 B +0,02 1,15

Temueparypa oxkpyxawiied cpeast ot 10 a0
30 °C Rra kaxjable 10°C H3MeHEGHHSA TEMIICPaE-
TYPHI -+(,04 +2,30

HOHOMEP THUIIA H-102

H3sMepuresbHBIl npeobpa3oBaTedn
ilpenennl HM3MepeHUA:

or O no 16 en. pX;

or 0 po =1200 MB;
pasMax LIKaJbl:

4, 6: 12; 16 pX;

400; 1200 MB:
T€MIIepATypHAs KOMIeHcauus — pyuHas B uurepnajse 0—100 °C
BPEeMsl YCTAHOBJIEHHS NOKa3aHUH He Oonee 20 c
HecTaOHNLHOCTD ToKa3aHuil 3a 4 4 He xyxe +0,04 en. pX (=23 MB)
OcuoBHasa norpeurHocrn npusenesa B Tada. 36.
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Tadonuuyua 36

| TR M Ml - - i

Paamax WK AJkL HonycTHMas oCHOBHas [10IrpeInHOCTDL
el pX M3 CA pX B
4 ~+0,04 +2,3
6 +0,006 ~+3,5
12 |, +0,30 17,0
16 0,40 +12.0
400 ~+ 10
1200 ~+30

JLononHuTeIbHbIe NOTPEIIHOCTH MpUBejeHsl B Taba. 37.
Tabauua 37

Bauguue nporepsictcs JOonyCTHMBIC H3MCHEHUA
! a noKasalilhi

—— ke
i o

haKTOp, BAUSIOUUN 1d
H3MEHeHne NMoKa3idllH

B AMANA3ONE | na grmeTke
R3Mepenni, HiKAJL, DX er.pX MB
pX - I m—
o |
CoNnpoTHBJIEHHE  H3MEpU- 3—7 3 |
'I‘EJI]'::HCII)I‘O JIEKTPOAA | 7—11 | 7 =0,04 =2,30
Conporussenve BCHOMOra- |
TEJLHOTO 3JIEKTPOa 7T—11 | 9 —+(),01 -+(,H8
Temneparypa KOHTpOJHpYe- I
MOTrO pacrBopa 7T—11 11 -+0,04

Bpemsa nporpesa 15 MHH

JJABOPATOPHLIY UOHOMEP THUIIA U-115

[Ipenens usMepeHus:
or Muuyc 1 g0 nmoc 19 ex. pX’ ® ea. pX'’/;

or MuHyc 100 mo nuroc 1900 uau ot nawoc 100 go munyc 1900 mB;
pasMax IIKaJhl:

20; 1 en. pX’ u en. pX'’;
2000 mB; 100 MB;.
TeMIepaTypHasi  KOMIeHCAlllig — aBTOMAaTHYECKAad M pyYHass B HHTEpBaJe
0—100 °C;
BpeMs YCTAHOBJEHHUs NoKa3aHui He Oojee 15 c;
HecTaOuapHOCT, NOKa3aHud He xyxe +0,02 ex. pX’* (=0,58 MB).
OCHOBHAsl NOTrpPelIHOCTh NMpuBeseHa B taba. 38.

TaGunuma 38
PaszMax wxanap JlonycTuMag oCHOBHAS IIOTPEIIHOCTh
pX’ pX” - MB ] i en pH l o MB B
20 -+(0,20 l -+11,b
] ~+0,01 +0,58
20 +0 20 ' -+5,80
I r ﬁ0,0Q | i0,58
2000 | =+-20
100 | =l



HonoauuTe/bHEe TTOrPEIIHOCTH npuBeneHsl B Taba. 39.

Ta6uauma 39
Bausinine nposcpsicTcs Joiyc THMBIC H3MEHEHHUS
I‘ MoK a341ini
daxTop, BAMAIOMNA 12 N3ME- ' “tP -
HeHHEC NMOKd3dHHHA B NHaHa30lle a2 orMeTKe |
Hame;;{emm, K adbl, pX’ ed.pX’ mMB
pX’ |
ConpoTHBJeHHE H3MePIi- |
TeJbHOTO 3JAEKTPOJAA 7—38 7,1 u 7,91 =0,005 +0,29
ConpoTuBJjieHHe  BCIIOMOra- I
TEJILHOIO JEKTPOAA 7—38 7,5 - ==0,0025 | +0,15
HanpsxkeHue NHTAHUA CeTH 7—8 7,9 +0,005 -+0,29
HanpsxeHue nepeMeHHOIo l |
Toka 50 MB 7—38 7,5 ~+0,0025 +0,15
INC «3eMaa-pacTBop» |
+1,5 B 7—38 7,5 -+-0,01 +0,58

Bpemsa nporpesa 30 MuH,
Buxogune nanpsxkenus: (2202) B u (50%=0,05) MB.

MOHOMEP TUIIA 9B-74

NsmepureapHBd npeofpasoBateb
Iiperenn namepenns:
or MHHyC | Ao nmoc 19 en. pX;
or munyc 100 no nmoc 1900 MB;
or njwc 100 1o munyc 1900 MB;
pasMax MIKAJBbL:
9, 20 en. pH;
500, 2000 mB;
TeMNepaTypHasi  KOMIEHCaulif — pyyHass W aBTOMaTHyeckas B HHTEPBaJe
0—100 °C;
BpeMsl yCTaHOBJIEHHS NOKa3aHHHd He GoJiee 10 c.
HectaOUJBHOCTh NOoKa3aHu# 3a 8 u He xyxe =002 pX uan =1 MB.
OcHoBHafA HOrpPemHoOCTb OpHBeAeHa B Tabna. 40,

Taobanuma 40

Pasmax mwxadasl JonycTumasi OCHOBHAH NOrpeliHOCTDH

el . wrelerena— el

ex.pX”’ mB

pxﬂ l uvB E.H..pX'

o
1+ 1

0,04

0,50

D 0,04 +1,16
20 ~+0 .50 | +14,55
500

2000 | ~+ 50

Henojatesnbuble NOTPEIIHOCTH NPHBEAEHL B Tabn. 41.
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Tadoniunuwa 41

Bausinie nposepsicres JAOMYCTUMBIC H3MCHCHHA
INoKa3al Hil
DaKkTOp, BJHSTIONNII Ha
H3MCHCHIC IMOKAa3arnii
B AHANAZ0HC | 114 OTMCTKC , ”
H3MOPCHUIT LK AJ1b] en pa’ cn pX MD

ConpoTuBJIeHHE  H3Me- [MHHYC l— [MHHYC | W 0,01 +0,29

PUTEJILHOTO 3JICKTPOJ2 J0C [1710C
4 pX” 4 pX’

ConpoTusjeHue  BCIO- IMUHYC ]l—  |MHHYC -+ 0,01 ~+0,29

MOraTeJbHOr'0 3JEKTPOoAa |mJIiocC I pX’
4 pX”

Hampsaxenne  nuranus{9—14 pX’ 14 pX’ -~0,02 +1,17
CeTH

Temnepatypa KOHTPOJH-|9—14 pX’ 14 pX’ -+0,04
PYEMOro pacrBopa

DIC  «3emasi-pactBop» |9—14 pX* | 9 pX’ +0,0] =+-0,53
+1,0 B

Hanpskenue nepe- {9—14 pX’ 9 pX’ ~+0,01 ~+0,58
MeHnoro Toxka b0 MB B
eni BCIIOMOIaTe/ALHOrO
3JIEKTpoaa

Bpemsa nporpesa 20 MuH.
Beixonubsie Hanpsxeuus (20+=0,05) B u (10=0,1) MB

HOHOMEP TUNIOB U-120.1 » KU-120.2

HMamepurenpHbll npeobpa3oBatenb:
IHpeneasl H3MepeHHA:
or mMuHyc 1 mo naioc 19,99 ex. pH (pX);
or Munyc 1999 po nmoc 1999 mMmB;
TemMnepaTypHasi  KOMIEHCallusl — aBTOMAaTHYeCcKass W pydyHass B HHTEpBaJe OT
0—100 °C; |
BpeMsi YCTaHOBJEHHS TOKasaHH#i He Oojee 9 c.
OcHOBHAsl NOTPEILIHOCTD:
B pexXume usmepenus pH (pX) =0,02 en. pX.
B pexxume usmepenuss 91C =2 MmB.
[onoanuTesbubsie NOTPELIHOCTH NpHBeIeHs B Talg. 42.

Tadbauiua 42

BausiHie npescpseTcs Jlonye THMBI ¢ H3ME HC s
noKa 3aniy
DPAKTOP, BAHAKIIHE HA

H3MEHCHHE NMOKa3zaHuhn .
R PEAUMC NpyU TMOKAa3a- ,
H3MEPEeHNS] HHUH, pX | Cx PX mB
— L. il -llI i . iy
ConporusJjieHie uaMepH- | AHHOH-2 |MuHyC | H +0,01 +0,29
TEJLHOTO 3JEeKTpoaa nJjawc 19
ConpoTiHBJ/eHHe BCIOMOTra- To xe 7 +0,01 +0,29
TEJbHOI'O 2JEKTPOAA |
Hanpsikenne NHTaHUsl CeTH » (MHHYC | ==0,01 +0,29
1 nmoc 19
Temneparypa xoutposipye- | Karuou-1 17 -+0,02 -1 17
MOT'0 pPacTBOpa !
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I podorcernue

BaisinMe npoBepsieTes JOOYyCTUMBIE H3MEHEHIs
TIOKa3aHHui
daxTop, BAHSIOIHIE Ha . _
H3MEHeHHC 1JOKa3anlH
B peruMme NPy NoKa3a- ]
H3MCDEeHI s uuu, pX ell. pX mMB
DJIC «3eMag-pacTrBop» Anion-2 7 -+ ,01 +0,29
=10 B
Hanpsixkenne nepeMenuoro | To xe 7 ~+0,01 -+~0,29
toka 50 MB B Uenu BCIIOMO- ‘
raTeablioro JaeKTpoa2 \

HOHOMEP THHA H-130

HMaMepurensusld npeobpasoBaress
Ilpeneas naMepeHusi:
or Munyc 20 no nJjwc 20 en. pX;
or MiHyc 2000 po mmoc 2000 mB;
TeMIepaTypHasi KOMMeHcauMs — aBroMmaTtuyeckass oT MuHyc 20 po mawoc 150 °C
u pyunas or 0 po 150 °C;
BpEMsi YCTaHOBJIEHHMS NMoKasaHui He Oojee 10 c;
HeCTaOHNLHOCTL NoKasanuil 3a 8 u ge xyxe +0,01 ex. pH.
OcHOBHAas NOrpPeiHOCTD:
B pexxime usmepenusa pH (pX) =0,02 en. pH;
B pexume usMepernus IIC x£2 MB.
JlonoannrensHsle NMOrpeulHOCTH Npuseaensl B Taba. 43,

Tadbanuuma 43
Bnusinye nponepaeTcd JlonyCTHMBIC H3MEHCHHUSA
NMOKAa3dtlBnH
PaKTOpP, RJIBSIOUINK #a U3-
MEHCINC T10XKa3zannil |
B ChHM 7D H -
HBh—II)EpEHHEI pHH?I?K;}:?{a ca.p X MB
ConpoTHBJCHHE H3Mepn- | pX+ MuHyc 20, +(0,01 —+0,58
TeJbHOr0 3JEKTPOaa 0 n natoc 20 -
ConpoTUBNEHUE BCNOMOTra- To ke — 0,005 +(,29
TEJLHOrO 3JeKTPOaa
Hanpskenne nutaHuds cetH » — -+0,01 | =0,58
Temneparypa KOHTDPOJHpYE- » 20 +0,04 +2,30
MOTO pPacTBopa
IC «3emasi-pacTBop» » 7 +0,01 +0,53
+1,5 B
Hanpsixenune mnepeMeHHOro » 7 0,01 § =053
Toka 50 MB B 1uenn scrniomMo-
FaTeJbLHOIO 3JCKTPO/a

BpeMmsa nporpesa 30 MuH
Brixoauoe Hanpsikenye (24+001) B

HMOHOMEP THNIA H-135

MaMepHTeJbLHBIH Npeodpa3oBaTes.
Ilpenenn namepenus:

OoT MHHYC 4 ao nuoc 1998 en. pH (pX);
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ot MuHyc 1999 no mioc 1999 MB,
or 0 zo 99,9 °C;
TeMnepaTypHas  KOMIIEHCAlUsl — aBTOMATHUeCKag WM pPyyHass B HHTEpBaJe
0-—-99,9 °C:
BpeMsl YCTaHOBJIeHUst TMoKaszakuil He Oojee 15 ¢ (apu Rusy = 1000 MOM);
HecTabHJILHOCTL NOKa3aHud 3a 8 4y He xyxe 0,01 en. pH (pX).
OCHOBHASI TOTPEUIHOCTD:
B pexume usmepenus pH (pX) =0,01 ex. pH;
B pexxume usmepenug IAC =1 MmB;
B pexXxuMe usMmepeHus rtemnepatrypn 0,2 °C,
JlononHuTeNbHbIe NOTPEINHOCTH IpHBeAeHB B Talbg. 44.

Tadbanuna 44

Bauaune npopepsieTcH JAONYyCTUMOE M3MCHEHHE
1MoKa3zauuy
dakTop, BAMAOWUILL 114
H3MelHeHUue TTOKa3aHuHu ]
ChHuME INpp NoKa3a-
fiafdepéimm - HEH : ex.pX MB
ConporHBJeHHE  H3MepH- pX MHHYC 1 —+-0,01 ~+0,58
TENbHOI'0 JIEKTpPOojia U nJoc 19
ConporuBJjenne Bcnomora- | To ke 7 +0,01 +0,53
TEJIbHOT'O 9JEKTPOAA
Hanpsixeuune nwrannsg ceru | pH MUHYC | 0,01 -+0,58
n nmawoc 19
MB muuyc 1900 —+ ]
t 25 +0,1 °C
Temneparypa xourpoaupye- | pX 17 -~0,02 —+1,16
MOT'O PacTBOpA
D C «3eMasa-pacTBoOp» To xe 7 0,01 ~+0,58
+10 B
HanpsixkeHne INepeMeHHOrO » 7 -+~{,01 -+{,58
Toka 50 MB B nenm BCIOOMO-
FAaTEJLHOTO 3JEKTpOLa |

Bpemsi nporpesa 20 MHH

pH-METP THIIA pH-150

FlaMepuTeapHbIH npeoOpas3oBarelib.
IIpesensl u3MepeHHs].
ot MuHyc 19,99 no nmoc 1999 en. pH;
or Mmunyc 1999 no nioc 1999 mB;
or MHHyc 10 mo mawoc 100 °C;
1eMIlepaTypHasi KOMIEeHCauus pyuHass H aBTOMATHYeCKass B HMHTEpBaJe MHHYO
10—100 °C:
BPEMsI YCTAHOBJIEHHsI NoKasaHWH# He Oojiee 9 ¢ (IpW CONPOTHBJIECHHU B LEOH H3-
MepHuTeaLHOro ajekrpoaa 1000 MOwm);
1ecTabHJILHOCTh NoKalanuid 3a 8 u He xyxe +=0,03 ex. pH.
(OCHOBHAsl MOrPEUIHGCTD:
B pexume H3MepeHus pH:
Il ==0,03 en. pH;
koMmJjiekrta pH-merpa +0,05 ex. pH;
B pexiMe udmepenns OBII =3 mB;
B pexume usmepeuus rtemneparypnt MII u xomnaexra pH-merpa +2°C.
JlononuuTeNbHbIe NOTPEIIHOCTH NpUBeaeHb B Tala. 45.
[IpoBepra nmposoauTcs npu nokasaHud «0 pH» u «14 pHb».
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Ta6auma 45

PakTOp, BANSIOULHA HA W3MEHEHHE NOKa3aHuil

nokasauunv, cn.pH

ConpoTHBJCHHe HM3MEPHTEJbHOIO 3JEeKTPOAa
ConpoTusJjeHle BCIOMOraTeJbHOr0 3JEKTPoaa

Hanpsikeniie nuTaHus CeTH

TeMmneparypa KOHTPOJHPYEMOTO PacTBOpa
INC «semas-pacteop» =1,0 B

Hanpsi:keHue nepeMeHHOrO
BCIIOMOraTeNbHOr0 MIEKTPORA

Bpemsa nporpeBa 15 MHH.

ToKa 50 MB B 1enH

+0,03
~+0,02
—+0,02
-~0,03
0,02
0,02

LOTIOJIHU TEJN bHbIE I3MECHCHHA

[IPUJTO)KEHHE 3
Cnpasouroe

3HAUYCHHSI HOMWHAJNLHBIX CONPOTHBJCHM{T KOMNEHCAHWOHHBIX TEPMOMETPOB TNpPHU«
BejeHsl B tabj. 46.
Tatauua 46
Conporusnenun, OM
-12 -67 -2
femmeparypa, pHE125, V- Tz, ﬁnei’lllgfln?iéo, |
- | Jny-ot M-120.1, 1-120.2, K-130, pH -340 U-135
: 2B-74, I1-201, IT1-210, I1-215,
| pH-150 |
—10 1235
0 175,0 1290,4 1226,0 1290,4

10 1345
20 189,9 1400,0 1330,0
25 1427 ,4
30 1455
40 2047 1509,6 1434 .0
50 1564 ,4 1564 ,4
60 | 219,6 1619,2 1538,0
70 1674 ,0
75 1701 ,4
80 234 .5 1728,8 1643,0
90 1784
95 1811,0
100 249 4 1838 ,4 | 1747,0

130 2002 .8




INPHJIO)KEHHE 4
Cnpasgouroe

TABJIULUDB]I 31C 3JEKTPOJHbIX CUCTEM

IAC aJeKTPOIAHBIX CHCTEM PACCUHUTAHHL MO (popMyJie
E=FEy—(54,19640,1984f, ) (pH—pHy ),

rae £ —3JC saeKTpoaHOH CHCTEMBl, COCTOSLIER W3 U3MEPHTEILHOI'0 H BCIIOMOTAaTE/]b-
HOI'C 3JIEKTPOAOB, MB;

Ip — TeMneparypa pacrteopa, °C;
E,, pHy — 3HaueHuss KOOPAHMHAT H3OMOTEHUHAJBHOH TOuUKH, MB, en. pH;
pH -— 3nauenne pH, coorBercTByIOIIEE BXOZHOMY CHrHaJy, ea. pH.
TadOnuua 47
3. C 3JeKTpOaAHOH CHCTEMB C KOOPAHHATAMM M30IIOTEHIHAJAbBHOH TOUKH
pH =3,30 en. pH u £, =munyc 33 mMB
l £, MB, nipu £_, °C
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Ilpodosncenue Taba. 47

£, MB, 1npu tp’ °C

el oy s e S, — - L T —— — R T p— —— -

"o
L

|

40 ’ 60 80 l 160

w v

L - b b -y il

b

¥

wl - w3 w o a - -3

SOOI WLWN= ORI WN-— SO~ OLAWN— OO~ OILEWN~~ OO~ MDA WRN = OO

- il b e - ul i g i - - "'"' uu il wll “ 5 - il g e ul - L e it L ) e

ik
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LN SN NN OO ooioniaitnr bbbkl R WWWWOWWWWW WA N RN B

-

10,4 13 l 16,7 19,9 23,1 26,2

—14.3 {—-13,1 11,9 |—10,7

"-1617 | ::15 5,
e ? I !

438 | _44.6 454  |—46,2 |—470 [—47,8

—70,9 | 73,7 76,4 79,9 ‘—82,0 848

—98.0 —102,7 | —107,5 |—112,3 |—117.0 |—121,8
—125,1 1318 | —138,6 |—145,3 |—152,1 |—158.8
—152,2 _160,9 | —169,6 |—178,4 |—187,1 |—195.8
—179,3 —1£0,0 | —200,7 |—211.4 |-—222,1 |—232.8
—-906,4 —9219,1 | --2:1,8 192445 |-9257,2 |—969.9
—933,5 —248 2 | —262,8 |-—277,5 |—292.2 |—-306,9

—-9€0,6 —9277,2 | —293,9 |—210,6 |—327.2 |—343.9
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IIpodonrscenue Taba. 47

nlFahie

80 \ 1G0

| —325.0

—356 0

_387.1

—418,2

4499

—480,3

—511,4

542 4

—573,5

—604,6

343 6

376 7

_ 4097

442 8

—475 8

_508 9

—541.9

—575.0

—603.0

641 1

e

62,3

—397,3

—432.3

467 4

—502,4

--537 ,4

—607,5

—642,6

—677,6

-—572,5°

—380,9

—417,9

—455,0

—492,0

—529,G

—£66,0

—603,0

—640,1

_677.1

—714,1
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ITpodormcenue raba. 47

E, MB, npu fp. G o
pH | | I
0 20 40 60 80 100
' l
12.9 | —591,3
1370 _558,7 —597,2 |.—635,6 |—674,1 |—712.6 |—751,1
13,1 —603,0 | | |
13,2 | —608,3
(3.3 —614.6 | |
13 .4 | —620.4
13,5 | —585,8 —626,2 | —666,7 |~707,2 |—747,7 |—788,1
13,6 —632.0
13.7 —637.9 | |
(38 6437
13.9 — 6495
140 —612,9 _655.3 | —697,8  |--740,2 |—782.7 |—895.1
Tabnumna 48

I C 27eKTPOAHOH CHCTEMBI ¢ KOOPAMHATAMH H30MOTEHUHAALHON TOYKM
pH, =4,13 en. pH u E_ =munyc 203 mB

“—ﬂ_ﬂ_mm

E, MB, npu tp, G
pH | |
0 20 40 60 80 100
]
—1,0 75,0 95,4 15,7 126,1 156,5 176,8
—0,9 89,6 |
—0,8 | 83.8
—0,7 77,9
—0,6 72 1
—0,5 47,9 66,3 84 7 03,0 | 1214 1398
—0,4 605
~0,3 54 7
—0,2 489
—0,1 430
0,0 20,0 7.9 53,6 70 .0 86,4 | 102,8
0,1 31,4
0,2 25,6
0,3 19,86
0,4 14 .0
0,5 — 6.2 8 1 92 .5 26 .9 51, 4 65,8
0,6 2,3
0.7 —3 4
0,8 —9,3
0.9 15,1 ,
1,0 33,3 200 -85 3.9 16,3 98,7
1,1 —96.7
1,2 —32.5
1,3 38,3 |
1,4 —44 2
1,5 60,4 —E0.0 -39.5 —29,1 | —18,7 | —8.,2
1,6 —55,3
1,7 —01.,6
1,3 _67 .4
{,9 —73.2
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I podorserue 1aba. 48

______—-—__—_———_———-——————————-————————-————'_———-‘-“__
£, MB, npu z‘p, “C

el i Sininlie e, e —

|
0 20 40 L 60 80 100

— e ey,

e
L

87,5 791 70,6 62,2 |-—53,7 |—45,3
| _84°9
—90.7 |
—96.5 |
—102.3
_{l46 | —108,1 | -—10t,7 [-95,2 |—88,7 [—82,3
—114.0
—119.8
—195.6
—121 4 |
—141,7 1372 1 ~132,7 |—128,3 |—123,8 |—119,3
—143°0 |

—148.9 |

154 .7 |
—160.5 r
—168,8 1663 | —163.8 |—161,3 |—158,8 [—156,3
172 1
| | —177.9
—-183.8
—189 .6
1959 { —195.4 | —1%4,9 |—194,4 |—193,8 [—193,3
—201,2
—237.0 |
_212.8 |
—918.7 | r
9923 .0 —224,5 | —225,9 | -227,4 |—228,9 |—230.3

L) e P wb b s n

L

ik i ol e il ] ul e e it il Ll

L L

il il Sl L

Sl

,__2313 1
—241 9
—247 7
—230,1 —~—-203, 6 —257 .0 —260.5 |—2063,9 [—267,4
#%&4
—265,2
—271.0
—276 .8
217 ,2 —282,6 —-288,1 —293.5 [—298,9 [—304 4
—288 .5 H
—%43
Um1
F%iQ
—~304 3 —311,7 --319,1 3266 |—334,0 |—341 .4
—317.5 | |
—323 .4 *
—329,2
—335,0
- 331 ,4 —340 .8 —350,2 —359 .6 |—:69,0 |-—378 4
MMSG
m%24
—358 .3
#%Ll
—~358,5 -—3269.9 —381.,3 —392,7 1—401,0 [ —415,4
—375,7
i —381.5

il - L] = L) il ol L il -

D = €5 (O OO =~ D W 0 R =t €D (O G0 1 O N ai GO DN et € 0 GO0 md O U 3 DN ot € 0 00 ~J O N s G0 1D st € (O 00 = O N of 0O DD vt &

w

NN OO UGN UT OO G G O o of oF o Wb B B fBe i s G0 00 00 GO0 G0 G0 G0 GO 0o QO N A DD RO R B DO RO N N

wi il " | -~

48



k>
“p

E, MB, npi tp, e

I podoascenue raba, 48

|

40

60

il

80

100

L L L [

Wl it i L Sl up

L e i i i Wl

OO O OODOOLLLOLOOLOQO OO CLOG OO0 QO 00 -]~ ]~} ~]=)=
- ) ot o L [ ol ol -y ol - w W = il TS h
MW OO0~~~ W= OO~ UTE WK M= O WO -~J0 0 > o

106

b ol wy il

il

- ]

S G0 N = O (D OO =3 O U G B

Sl fnh i et et el ol ek et et f—) o) f—
DO DD DD DD DD st v et ot et b bt et
b ] il g niin

—385,6

| —412,7

—439 &

- 476,9

— 4940

—21,1

— 548 2

—b75,3

—602 ,4

- 0629,5

—387,3

—399,0
—404 ,8
—410,6
—416 ,4
—422,2
—428 0
—433,9
—439,7
—445,5
—451,3
—457,1
—462,9
—468,8
—474 6
—480 ,4
—486 2
--4G2 0
—497 .8
I —oU i,/

—ao03,5
| —o15,3
—o21,1
- 526,9
—bl2,7
—518 .6
—544 .4
—bL0,2
—5£6,0
861,58
—£67,6
—bH713,5
—579,3
—585, 1
—550,9
—590,7
—€02,5
—(008,4
—b614,2
—62J,0
—625,8
—631 ,6
—637,4
—643 3
—649, |
—654 |9
—660,7
—666 ,5
—072,3
—678,2
654 ,0

—393,1

4123

—443 4

474 5

—5.0,6

—-£67,7

—0Y8 |7

629 8

~-660,9

-691,9

495 7

—4 53,8

—491,8

524 9

—557,9

—5b91,0

—624 .0

—657,1

—79} .2

Nl

439 1

474 1

—503,2

544 2

5792

—614,3

—649,3

6343

—719,4

—754 ,4

—452,5

—489,5

5265

—263,5

l

—600,5

—637,5

6746

—711,6

748 6

__785.6

49



Ilpodorscenue Tada. 48

E, MB, npn tp' °G
pH l | l l l
’ 0 20 40 60 80 160
12.5 ‘—-—~656,6 I —689,8 —723.0 —756,2 |—789,4 |—822.,6
12 .6 —695 .6
12,7 | —701 .4
12,8 —707,2
13,0 —683,7 —718,9 | —754.1 —789,3 |—824 5 |—859,7
13,1 —724,7 |
13,2 —1730,5
13,3 | 7363
13,4 —742. 1 |
13,5 —710,8 —748 .0 —1785,1 —322,3 |—859,5 |—896,7
13.6 | —753 .8
127 1 —759,6 |
13,8 —-765,4 |
13,9 —771,2
14 0 —737.,9 | —777.,0 l~—816,2 ;_*855’4 '“—894,5 --933 .7
Tabauuya 49

A C ajaekTpogHod CUCTEMB ¢ KOOPAHHATAMH H30NOTEHUHAABHON TOUKH
pH, =425 en. pH n E =munyc 27 mB

E, MB, npu tp, °C

"m

g=
L

PO Lo OO =000 O

SO NSNENR

SN o Yo Y o o R L oo R § e e R e N e R av B ar ¥ o R ar i oo i s R an ¥ cr JEIN

Sl

[ wl

~al il

Sl

il ul i il b

~p sl

D st € (O G0 =IO 1 B O RO 1—m O = DD W

257 ,5

230,4

203,3

176,2

149,1

20

978 .4
972 .6
%6 ,7
9260, 9
9255, 1
249 .3
243 .5
937 .7
9231 .8
92960
990,92
214 4
208 6
202 .8
196 ,9
191, 1
185,3
179,5
173 .7
167.9
1620
156 .2
150 4

40

60

299,2

268, 1

237 .1

206 .0

174 ,9

320,0

287,0

253 ,9

220,9

187 .8

80

240,9

305,8

970 ,8

235,3

200,7

i by,

100

324 .7

287,7

250,6

213,6



=
>

ITpodonmenue Taba. 49

E, MB, nipu f_, °C

20

il w - T ~p

£ w ~ ~r i ~

L

w Y i L il i wl il L

i - b it - - -

ol

- i L ul wr wl

i it Sl il L L

i

Y R L

NP W= OO EeWNO™C OO WO OO U WN=OOCO U WN=— O WO UlhaWw

b

O D O O UG O CI G O G G ST s b B B b b s s o B 00 00 G0 00 00 G 00 G0 W0 00 BRI BRI B DO R A B DO DD NI bt et s e bt s

13,6

13 .4

—40,5

—67,6

—94 7

—121,8

S

—148,9 ]

40

80

100

144 ,6
138,8
133.0
127 1
121 .3
115.5
1097
103,9
981

1439

112,38

19,6

—135,7

—106,7

22,6

—10,4

—43,5

| —76,5

—109,6

—142,6

—175,7

165,7

130,7

95,6

60,6

—114,5

—149 .6

184 .6

176,6

139,6

I 102,6

65,5

28,5

—45,8

| —82,5

—119,5

—156,5.

1935
51



IIpodonnene Tabr. 49
E, MB, npu f_, °C |

=
a

- - ¥ i (¥ ] wr L] b n el L] e

NN OO\ WN—OOO~NOMOUOITE W OO~ WN=—=OORO~OITOIERWN— OO~

wll

i

t ol L L o i [ ]

DO OOSw -3~ AAJ OO

i - ~a - - e* - ~ LT

il Sph il L L ] b L]

- - i ~l il L -

L - il e

el ot et e ek b b Y Y DI OO OO OO LOOD OO O E

Pk ot et et st et ek e i et e e ek et et (i et

l i

—176,0 I —186,9 —197,8 —208,7 {—219,6 {—230,6

—203,1 —216,C —-298 Q —241,8 |—254 .7 19676

930,92 92451 | —9259,9  |—274,8 |—289.7 |—304.6

_257.,3 —9274,2 ] —9291,0  }—307,9 }—324.7 )--34].6

— 284 ,4 —-303,2 | ~-3922,1  |—340,9 |—359,8 | 3786
—311,5 —332,3 | —353.1 —374,0 |—394.8 |--4156
_338.,6 —-361,4 | —384,2 |-407,0 |—429,8 |—452.7
—265,7 —390,5 | —415,3  |—440,1 |—464,9 |—489.7

—392 8 —419,6 | —446,3 |—473,1 |—499.9 |-59,7

—419,9 —448 6 —477 ,4 —506,2 |—535,0 |—£63,7




11,7
118
11,9
12.0
12,1
12.9
12.3
12 4
12,5
12 6
12.7
128
12,9
13,0
13,1
13,2
13,3
13,4
13.5
13.6
137
13 8
13.9
14,0

lipodoaxcenue raba. 49

47,0

—474 1

—501,2

 —bH28,3

—550,4

—b08,5

-39,

—570.6

—601,7

—632,7

80

—638 ,4

— 671 4

pH,=5.00 en. pH u £ = —33 mB

_-570,0

—605,0

|—640,1

—675,1

—1710,1

100

—600,7

—637,8

— 6748

—711,8

7488

Tatauua 50
AJ1.C snekTpoaHoH CUCTEMbBI ¢ KOOPAHHATAMHA H30MOTEHIMAJIBHONH TOUKH

mﬂ——_—-—-—_—_—_m_ﬂ_

=
L

P

E, MmB, npu £, °C

i

40

S0

100

SN

S OO OO O O —

Tl L b LT

~ it LY - - b il g ~y

Wik

s W= O WhROITOM~1I0Oo O

265, 1

238 ,0

{ 240 ,4

| 3160

310.2
304 .4
208 5
292 .7
986 .9

r 2811

2753
269 .5
%63 .6
957 .8
2520
246 .2

234 .6

339 .8

- 308,7

977 .7

330,6

297 5

387 4

352 .4

317,3

i

411,2

374 9

337 ,2

53



o
L

I[Inodormenue taba. 56

£, MB, npu ! C

P

| 20

-

1

40 60 80 100

o ult - - nl ~r u b LT ¥ it el - - - - it (] - “a wn - - —

i e

LT il L) i LY L ) L Wl i ~n - ~ ) 5 u it i . - nfir i il w - ek
SO W= OO W OO~ PEWN=—= OO~ NOUIFRWN= QOO EWN=OWQW Gt

TN OIOIOI TN B e B b B B R W WWWWWWWWWHRIEKIEN NI DD RO KD B DD DS ettt ot ot ot ot ok ekt bt T O CD O D

Tl

210,9

133,8

156,7

129 6

162,5

75,4

9228 .7
292 .9
217,1
211,3
1205,5
1997
193 .8
188 .0
182,2
176 4
170,6
164 ,8
158,9
l53‘l I
147,3
141,5
135,7
129,9
124 0

246 ,6 264 ,5 282,3 300, 2

' 915, 5 231,4 | 2473 | 263,b

184 .5 198,4 | 212,2 | 29,1

153,4 165,3 177,2 189, It

| 122,3 I 132,3 | 142,2 | 152,1

91,3 l 99,2 107,1 115,1.

60,2 ' 66,2 | 72,1 78,1

l
29,1 33,1 l 37 .1 41,0

—1,9 0,1 2,0 4.0

33,0 33,0 |-—33,0 | —33,0

—64,0 66,0 | —68,0 | —70,0




ge
i

. b L ~ > ~ b ~p b LY |

O JON A WN= OO~ N W~ OO ~NOUILPRWRN OO0 N R WN—OWO-IOODN R WN = DWW

L L i ‘il il ulb i - il i “ulb i L il e

b ul Tl ik -

LT

COoOOOLOC oL OOUOOUULI O~~~ IO oumn

g L) L ~ -~ i L ¥ - - - 'y i i ¥ 3 - B

—~—37,1

l —114,2

—141,3

—168 ,4

—195,5

—222,6

949 7

—276,8

—303,9

—331,0

IIpodoascenue Taba. 50

20

80

100

—79,5

—85,3

—91, 1

—96,9

—102,7
—108 .6
—114,4
—120,2
—1926,0
—131.8
—137,6
—143,5
—149,3
—155, 1
1609
—166.7
—172.5
—178 4
1842
—190,0
—195,8
—201,6
—207 4
--913 3
—219, |
— 294 .9
—930.7
—236 .5
_ 2423
_ 9189
— 954 .0
—959 .8
—-965.6
271 4
9772
9831
_ 2889
9947
—300,5
—306,3
—312,1
~-318,0
393 8
—329 6
—235 4
— 3412
—347 .0
—-352.9
—358,7
—364.5
—370,3
—376 .1

—95,1

—196,1

—157,2

—188,3

—219,3

—250,4

—231,5

—312,5

343 6

—-374,7

—99,1

—132,1

—165,2

—198,2

—931,3

—264 3

—997,4

—330,4

—363,5

— 396,5

—208, 1

943 9

—278,2

3132

3483

—383,3

4183

—107,0

—144,0

—131,0

—218,0

—205,1

— 9921

—329, 1

—366, 1

—403,1

440 2




Ilpodoasicenue raba. SO

-

11,0

—
O 00 ) TIN Co DD — OO GO =3 DS o3 DD = ¢ (O 00 =3 N i 6 DD 1

i

-

[ ]

DWW WWWWLWWWWRINIIND N DI DD DD e = e — s

u b . - ™ il - - ikt —

b Sl alt LY ] "l LY g il L ] gl

il

b

o
>

E, MB, upn f

| —

p‘l

e

L

|

4123

~439 4

466 5

—493 6

—529,7

l 0

—381,9
--387,8
—393,6
—399,4
—-405,2
—411,0
—416,8
4927
4235
434 3
—440, |
4459
—451,7
—457,6
—463 4
—469,2
—475.0
4808
486 .6
492 5
—498 3
—504 1
—509,9
—515.7
—521.5
527 .4
—533,2
—539,0
_ 544 8
—550,6
— 556, 4

40

|

—405,7

—426,3

—467,9

—498,9

—530,0

—5061,1

—0592,1

60

30

100

—423,6

—462,6

—495,7

—528,7

—561,8

_594 8

627 9

i

pH, =7,00 en. pH u £, =muuyc 50 mB
E,

MB, upn ¢, “C

P

1'

453 4

—488 4

523 .4

—5958,5

—593,5

—628,5

—663,6

—477,2

625,20

I"‘*"662 :3"

|
—099,3

Tadonuuya 951
A C 2aeKTPOAHON CHCTEMbI ¢ KOOPAHHATAMU N30MOTeHUHANBHON TOUKH

20

40

60

80

100

56

“wilf

NN ENN
COCOoOOOOCOOOoO—
— D W O1T N~ QOO O

- ¥ e L) LY wh oy - ~

383,6

36,0

415,3
409 ,5
403, 7
397 .9
392, |
386 ,2
380 4
374 6
268 .8
363,0

447 1

416:0

178 ,8

445 8

510,6

475,5

542,3

505,3




pH

L, mB, npwu f[}‘ *C

Ilpodonocertie Taba. 51

20)

|

40

I

6l

80

100

LY ] L) il ll ~ -~ ol e L) LT | nggl il ulk il gl L Sl - L

o

- i ot i e L g —y b

- - — ~a - - o " e - - ~ - it - > - b -

.

MG s b i i b s B e O WIS L W W W N RN NN N NN O R M e il s st et sk Pt L DO O OO DO OOD
N~ SO AWN—~ SOOI UIE O — OO~ E (WA= O COSNI TN — OO O~IDU R WN - D

L Sl el

329 ,4

302,3

275,2

218 1

221 ,0

193,9

1€6,3

139,7

112,6

58 4

357 ,2
351, 3
5,5
339,7
3339
3281
392,3
316,4
310,6
304 ,8
299 .0
993 .9
987 4
9281,5
975, 7
969 .9
%4 |
958, 3
952 5
46,6
240,8
235, ()
929 ,2
993 4
217 ,6
o11,7
205 ,9
9207, 1
194 .3
188 .5
1827
176 ,8
171,0
165,2
159 .4
153.6
147 8
141 .9
16, 1
130,3
124 5
1187
112.9
107.0
(01,2
35 .4
89,6
83 .8
78 0
72, |
€6 3
60,5
54 .7

384 g

353,9

322 .8

221,7

260,7

999 6

198,5

167,5

{36,4

105,73

74,3

412,7

379,7

346 ,6

313,6

230,5

247 .5

181 ,4

148,3

115,3

82,2

440 5

405 4

270 4

335 4

£00,3

£65,3

230,3

195,2

169, 2

125,2

90,1

468 3

J

431,2

394 ,2

357,2

320,2

o

246,1

209,1

172,1

135,1

93,1



ITpodossicenue Tabar. 5F

e
i

53

r— W R

(¥ L - LY ) - LY

e W W

ar - - il e - i ) b ¥ ] L+ i -

L -l - w el L

b w L it L ¥ ] - - o e (¥ ] v ]

Tl

- . ult i Nl il ni

SROOOOOL VROV LOQLDLLOLODOLXLERNOWER Y~~~ I~ YOO O oo aiogroigtnngn |
H W N— @QQANNU Wm0~ O MW= OO OONARNN™= OO0 W= OO~ & W

31,3

4,2

_ 299

50,0

—77.0

—104 1

—131,2

—158.3

185 .4

—212 5

—195 4
—201,2
—207.0
—212.8
—218.6
—9204 /4
—230 3
—236 ]
—241.9
— 2477

12,1

—18,9

—50,0

—81,0

—112,1

— 1431

~174,2

—205,3

—236,3

16,1

—16,9

—50,0

—83,0

—149,1

—182,2

—248,3

20,1

—14,9

—50,0

85,0

—120,0

—190,1

—225,1

—260,2

—12,%

506

—87.0

—124,0

—161,0

1980

—9235,0

272 1



[Ipodonscenue Taba. 51

E, MB, npu tp’ ‘C

20

4()

60

50

100

b 4 L ‘il il L i T . "l Wy LY ] L | il

il L il L g ~ g ] ull il

f ol g L e

LN ABEWN—DODOWO~NOOUIRWN—~— OO0 RN—O

.

il

9239 .6

9667

—293,38

|
| —320,9

—348,0

| —375,1

—402,2

—429,3

—953,5
— 2593
65,2
—971,0
—276,8
—-982 6
—988,4
294 2
—300, 1
—305,9
—311,7
—317,5
~-3923,3
—3929.1
—335,0
_-340 .8
—346,6
—352,4
—358,2
264, 0
—-369,9
_ 3757
_381,5
3873
~-393,1
_.398,9
—404 .8
—410,6
_416 4
4929
—498.0
—433.8
_439.7
— 4455
_451,3
4571

967 ,4

—298,5

—329,5

60,6

—391,7

—422,7

—453,8

484 9

—281,3

314 ,4

—347,4

—380,5

—413,5

—446,6

4796

—9295,2
—330,2
—365,3
._~400,3

435 3

—470 4

—505 4

540 4

3091

—346 1

383 1

4201

457 9

—-494 2

—531,2

—568,2

Taoauma 52

D C afekTPOAHOH CHCTEMB! € KOOPAMHATAMY U3ONOTEHUHAJbHOH TOYKH
pH =720 en. pH n £ =munyc 20 mB

(‘ ' B E, »B, rnpu tp, °C | i L -
0 ' 20 40 60 | 80 l 100
4244 4570 489 ,5 | 5020 | 5546 | 587,1
451 ,1
4453 |
439 .5 | |
433,7 1 |

b9



60

=
-

.

L

L]

e b e W P W e W W LI WL W W W W WRININIINIVAMN R DA v it et i ks ik = I O O O OO OO OO

ol - Al -l

it

"l

] O UT R ORI e DD CO I QOB = DD 00 1T b GO R e (O 00 = O U1 G0 DY b D (O 00 = O UL v 00 DO = O = 1O 02 ¥ TN

i ik gl att - wl - g L - - - w

L L™ i alt Al it il - up

L=

Yl

il

397 3

370 .2

3431

316,0

288 9

261,8

234 .7

207 ,6

180,5

153,4

126,3

E, vB, npu £_, “C

1

Ipodoarscenue raba. 52

' 0

|

497.9
422 . 1
416,2
410,4
404 ,6
398,8
393.,0
3872
381,3
375,5
369,7
263,9
358, 1
352,3
346 ,4
340 .6
334,8
329 0
323 .2
317 .4
311,5
305 ,7
299 G
204 1
288 .3
282 .5
276 .6
270 .8
265,0
259,2
253 4
247 .6
241 7
235.9
230, 1
224 .3
218 .5
212 .7
206 ,8
201,0
195,2
189,4
183.6
177.8
171.,9
166 , 1
160,3
154 .5
148 .7
142 .9
137,0
131,2
125,4

40

458 4

427 ,4

366,3

365,2

334 ,2

303,1

272,0

241 .0

209 ,9

178,38

147 .8

| 459,0

4559

422 9

389 .8

3568

323 7

290,7

957 6

224 6

191 .5

58,5

519,5

484 .5

449 .5

414 4

379 4

344 4

309,3

274 3

239 3

9204 .2

169,2

100

550,1

513:].-

476 0>

439,0

402,0

365,06

328,06

291,0

953,9

216.,9

179,9




"
=

v

T U W0 N — O O OO

A . A
> 0 DN = O (O 00 =1 O O

w W W

ombhiv-o o

L I I L R R T T
LB,

Y

g

- - . 4 . -
Lo ~OOUNWP W N=OEO©OIDUL O hD e

y

L

ulf

Nl Noj{e]loNlofieNeRlo o No Yo oRv Ro Yo o JoL No X" RN EN ENEN BN EN BN EN TN BN For¥o Yo Reo RN oriorfurierferi oy o) R Ry Rl RO Re R A R i
T

»

45 .0

17,9

_-36,2

90,4

—117,5

—144 .6

IIpodonocenue raba. 52

E, B, npu f,, °C
40 60 | 80 100
; _—
16,7 1254 | 1342 | 142.9
85 6 92 4 99,1 | 105,9
|
54,6 593 | 641 | 68,8
23,5 2%6,3 | 290 | 31.8
7.5 6,7 | —59 | —5.1
38,6 | —39,8 | —41,0 | —42,2
' 69,7 | —728 | —76.0 | —79,2
—100,7  |—105,9 |—111,0 |~116.2
| |
| _131,8  |—138,9, |—146,1 |—153,2
| |
l —162,9  |—172,0 |—181,1 |—190.2
F
| |

61



Ipodoancenue rabr. 52

E, MB, npu tp‘ °C
pH |
0 20 40 60 80 100

i
10,0 —171,7 —182,8 —193,9 | —205,0 | —216,1 I—~227,3
10,1 —188,6 l
10,2 —19%4 4 I
10,3 —200,3
10,4 —200, |
10,5 —108,8 —211,9 ~225,0 —238,1 | —2b1,2 | —264,3
10,6 —217,7
10,7 223 .5
10,8 ~—-229,3
10,9 235,72
11,0 —225 .9 —241,0 ~-256,1 —271,1 { —286.,2 t —301,3
11,1 —246,8 -
11,2 —252,6
1,3 —258 .4
11,4 —-264 ,2
11,5 ~253,0 —270,1 — 287, 1 —304,2 | —321,2 | —338,3
11,6 —275,9
11,7 ~281,7
11,8 ~—287,5
11,9 —293,3
12,0 ~-280,1 —299., 1 —318,2 —337,2 | —356,3 | —375,3
12,1 ~-305,0
12,2 —310,8
12,3 —316,6
12,4 —322 .4
12,5 —307,2 —328 .2 —349.3 —370,3 | —391,3 | —412,3
12,6 —334,0
12,7 —339,9
12,8 —345.7
12,9 —351,5 .
13,0 ~—334,3 —~357,3 —380,3 —403,3 | —426 4 | —449,4
13,1 —363, 1
13,2 —368,9
13,3 —~—374 ,8
13,4 —380,6
13,5 —361 4 ~386 4 —411 .4 —436,4 | —461.4 | —486 .4
13,6 —392,2
13,7 398 .0
13,8 —403 8
13,9 —409 7
14,0 —388.,5 —415.,5 —442 5 —469,4 —523,4

496 .4




Tabauuwa 53

AL C saeKTPORHONR CHCTEME! ¢ KOOPANMHATAMH M30MOTEHIMAJNbHONR TOYKH
pH, =8,20 en. pH u £  =wmuuyc 33 mB

' E, uB, npu, t,, °C

| — i

il ki B
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00 = O O GO ND = O et DD 00 B CRLOD =) 00 (O O
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SUSUSNNNUE

g i > -
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b b

W W B W

\\!H
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“w
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M ow W W W W W W Y e Y e e L
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438 5

411,4

384 .3

357,2

330,1

303,0

275,9

248 .8

291,7

20

40 I GO l 80 l 100

507, 1
496 3
490 .5
4847
4789
4730
4672
461 ,4
455 ,6
449’8
144 0
438 1
4323
4265
420 .7
4149
409 1
403 .2
397 .4
391,6
385,8
380 .0
374 2
368 ,3
362 5
356 .7
350 .9
345 1
3393
333 4
327 .6
321 .8
316.0
310,2
301 4
298 5
292 7
986 .9
981, 1
975.3
269 .5
263 .6
957 .8

252 0.

92462
40 4
234 6
9987
9999
217 1

538 .6

507 ,6

4765

445 4

4144

383 .3

352 .9

321,2

290, 1

259,0

575,1

542 .1

509 .0

476,0

442 .9

409,9

376 8

343 .8

310,7

277,7

611,6

576 ,6

541,6

506 ,5

471,5

436,5

401 ,4

366 ,4

331,4

296,3

648, 1

611,1

574, 1

537,

500,k

463,0

426 0

389 0

352,0

315,0

63

L



[Tnodoarscerue tabar. 53

E, MB, 1npu fp, -C

=
n

0 20 1 40 ! 60 80 100
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194,6 211,3 998 () 244 6 | 251,3 | 2780

167,5 182,2 196 9 211.6 | 9226,3 | 940,9

140, 4 153, 1 1658 1785 | 191,2 | 203,9

13,3 124 .0 134 ,8 145,5 | 156,2 | 166,9

36,2 95,0 103,7 ] 12,4 | 1212 I 129,9

59,1 65.9 72,6 ' 79,4 | 86,1 | 92,9

32,0 368 | 41 6 46,3 51,1 | 55,8

4.9 10,5 13,3 16,0 l 18,8

— 92,1 —21,3 | —20,5 | —19,7 | —18,9 | —18,1

49,2 5004 | —51,6 | —52.8 | —54.0 | —55.9

— 763 | -179'5 _82.7 —85,8 | —89,0 | —92,2
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—103 ,4

—130,5

—157,6

1847

—211,8

2389

~—266,0

—993 1

—320,2

3473

20

96,9
1027
—108,6
—114 4
—120,2
—126,0
—131,8
—137,6
1435
1493
—-155,1
—-160,9
_166.7
—172,5
178 ,4
—184,2
—150,0
—195,8
_201,6
207 ,4
—213,3
—219,1
9294 9
—-230,7
—236,5
— 242 3
24892
— 954 0
--959,8
_965.6
971 4
9772
2831
9889
294 7
~-500.,5
—303.3
—312,1
_-318.0
2238
—329 6
335 4
—341.2
—347.0
— 3529
—358,7
—364 .5
3703

—113,7

—144 8

—175,9

—200,9

_238,0

—969,1

—300,1

—331,2

—362,3

—393,3

Il1podoamenue raba. 53

~350,2

- —383,3

—416,3 |

—159,1

—194,1

—229,1

2642

999 2

334,92

~369,3

- —404,3

439 4

| —166,2

—203 ,2

2403
2773
—314,3
—351,3

| —388,3

| —425,3

| —462,4




Tadbnuua 54
3 C sneKkTponHoR cHCTEMBl ¢ KOOPAHHATAMH M30NOTEHUHANLHOR TOUKM

pH ,=10,00 en. pH u E, —25 MB
—m_———-—__-_____m
|. Er MB; HpH ! 1I:‘.(:
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b7l,2

544 |1

017,0

489 .9

462 8

435,7

403,6

381,5

354 4

327,3

40

658, 5

627 4

596 3

565 ,3

534 ,2

503, 1

4721

441,0

409 9

378,9

pf

60

7021

669, 1

636,0

603 ,0

569 ,9

536,9

503 ,8

4700

437,7

404 .7

80

745,8

710,7

675,7

640,7

605,6

570,6

535,6

500,5

465,5

450,4

100

789 4

752 ,4

715 4

678 4

641,3

604 ,3

567,3

530, 3

493,3

456,2
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300,2

9273, 1

246,0

218,9

191,8

164 ,7

137,6

110,5

83,4

29,2

20

324 ,0
318 .9
3124
305, 5
200,7
294 .9
289 |
283 .3
977 .5
971 .6
65 .8
92600
254 .9
248 4
2426
9236.7
920,9
295 .1
2193
213 .5
07.7
201 ,8
1960
10 .9
184 .4
178 .6
1728
166.9
{611
1553
149 .5
143 .7
1379
1320
1269
1204
1146
108,8
103.0
97,1

91,3

85,5
797

73 9

68 1

622

56 4

50,6
44 8
39.0
339

27 .3

21,5

, MB, npu ¢

W
i

40

347.8

316,7

285 ,7

254 ,6

9235

192,5

161 ,4

130,3

99,3

68,2

37,1

P

, °C

IIpodormenue Taba. 54

60

371,6

338,6

305,5

272,5

239,4

206 ,4

173.3

140,3

107,2

74 2

41, 1

—

80

395 4

360,4

325,3

290,3

255,3

220,2

185,2

150,2

115,1

80, 1

45,1

=]

419,2

382 2

345,2

303 ,2

271,1

234 ,1

197,1

160,1

123,1

86, |

49,0

67



pH

, MB, 1ipu !

I podossmenue Tabar. 54

I E °C

100

68

W W ap W w

w  w W W o W W W
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w W W W
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—25.0

—~52,0

791

—105,2

—133,3

—160,4

—187,5

—214,6

241 7

—25,0

—56,0

—87,1

—118,1

—149,2

—180,3

—211,3

_242,4

_973 5

95,0

—53,0

—91,1

—124,1

—157,2

| '-""190 "2
| —223,3
| —256,3

| —289 4

—25.0 |

—60,0

~—95,0

—130,1

—165,1

—200,1

—235,2

—270,2

—303,2

12,0

—25,0

62,0

—09,0

—136,0

—173,0

—210,0

—247 1

—3921 1



TaGnuua 55

31 C saAeKTPOAHON CHCTEMM ¢ KOOPAKHATAMM H3OMOTEHUHAJABHOH TOYKHM
pH, =2,15 en. pH u £, =munyc 95 MB

g
o

E. MB, npu ty °C

Pl

- b

- w W W "W g W W

W W W W W W W W

- w

ly

PR WWION = OO0 OSSO R BRLWWNNN = OO

et fiwmt Jovet gk et Gt aed faed falel

.

70 1 ap | 110 130 l 150
0 119,5 132,0 157,0 169 4
D 85,4 95, 9 i17,0 127 .5

51 .4 599 770 85.5
5 17, 3 23,9 { 37,0 43 .5
0 —16, 7 —12,1 —30,1 1,6
5 —50.7 —48 .9 —4 —43,0 —40.4
0 84 8 842 —83.6 —83.0 824
5 —118.8 1202 —121,6 —123.0 1244
0 —152.9 —156,2 —159,6 —163,0 —166 .4
5 —186,9 —-—192,3 -—197.6 —203,0 —208.73
0 —221 .0 _998'3 —9235.6 9430 9503
5 —255.0 264 3 _273.6 —-283,0 —2923
0 —9289.0 —300 .4 —311.6 —-393.0 3943
5 —323,1 —336,4 —349 .7 —363,0 —376,3
0 —357,1 —372 .4 —387.,7 —403,0 —418,2
5 —391,2 —403 4 4957 —443,0 —460.2
0 —4925.2 —444 5 —463.7 —482.9 502,92
5 —459.3 4805 —501.7 —522.9 —544 .9
0 —493 3 —516.5 539 .7 —562.9 586, 1
5 —527.3 —552,5 —577.7 —602,9 —628 1
0 561 .4 5886 —615.7 —642.9 6701
D —595,4 —624,6 —653,8 — 6832 9 —712,1
0 —629,5 —660.6 —691,8 ~722,9 —754 1
5 —563 ,5- —696.,6 —729,8 —762,9 —796.0
0 —697.6 7327 —-767.8 —802,9 8380
5 —731,6 7687 —803,8 8429 —880.0
0 —765.6 —804.7 8438 8829 —922°0
5 —799.7 8407 —881.8 —922'9 —964.0
0 —833.7 —876.8 —919,8 —962.9 —1005.9
5 —-867,8 —912,8 —957,8 | —1002 9 —1047 .9
0 —901 ,8 0488 —995,8 —1042,9 | —1089’9
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Tabauma 56
I C aaeXTPOAHON CHCTEMBI C KOOPAHHATAMM M30NOTeHUHAAbHO® TOuky pH_ =7 ex. pH u £, =0

E, MB, an tp °C

%WM*—*QLJ\? |

O 00 O OO =~ O U s WO N == ~3 O U

SRR I N IR D B B

IR n | e
"l

487,81 505,6 | 523,51 541,31 559,2 | 612 .8 | 630,6 648,5 666 ,3
433,6 | 449,4 | 465,30 481,2| 497,1| 512,9| 528,4| 544,7| 60,6 576,4 | 592,3

379 4 | 39331 407,21 4210 4349 4488 | 462,7] 476.6| 490.6| 5044 | 518.3
395.2 | 337.1| 349.0| 360,9{ 372,81 384.7| 2396.,6| 408.5| 4204 | 432,3] 444.9
o71.0 | 2809 290,8| 20,7{ 3107 3206] 3305]| 3404] 350.3] 2360,3| 3709
216,83 | 9247 | 232,7| 2406 | 248.5| 9256.5| 26441 2723| 280.3| 9288.2| 296.1
62,6 1685| 1745| 1804 | 186,41 1924 1983] 204.3| 2102 216,21 222.1

108,4 | 1124 116,3| 1203 | 124,31 128,21} 132,21 136,2) 140,11 144,1 | 148,
54 .2 562 58,2 €0, 1 62,1 64,1 66, 1 681 70,1 72,1 74,0
0 0 0 0 0 Q 3 ¢ 0 { 0 0

5414 -56| -s58| —60| —-62] 64| -—-66] —68[ —70| —7,2| —7.4

—10,8| —11,2| —11,6 | --12,0| —12,4| —12,8| —13,2} —13,6 | —14,0 —I4,4| —14.8
— 16,3 —16,9| —17,4| —180| —18,6( —192! —198( —204}| —2190| —21,6} —22.2
91,7 —22,5| —923.3| —24,1} —-2,9| —25,6| —96,4| —27,2| —280| —928,8| —29.6
~97.1 | —28,1 | —29,1] —30,1| —31,1{ —32,1 ) —33,1| —34,1| —25.0( —36,0 | —37,0
325 —33,71 —249| —36,1| —373! —3851 —39,71 40,9} —420| —43,2| —44.4
379 —39,83| —40,7| —42,1| —43,5| —449| —46,3| —47,7| —-49,0! —50,4 | —51.8
_43.4 | —44,9| —46,5| —48,1 | —49,7 | —51,3 | —52,9 | —54,5| —56,1| —57,6| —59,2
438 —50,6 | —52,3| —54,11 —5591 —57.7| —59,5| —61.,3| —63.1 | —64,8 | —66,6
54,21 —56,2| —58,2| —60,1| —62,1 | —64,1] —66,1 ] —68,1 | —70.1 | —72,1 —T74.0

10874 { —112,4 | —116,3 | —1203 | —124 3 | —198 2| —132.2 | —136.2.} ——140°1 | —144.1 | —148 1
_162.6 | —168,5 | —174,5 | —180,4 | —186 4 | —192,4 | —198,3 | —204,3 | —210,2 | —216,2 | —222,1
_916.8 | —924,7 | —232,7 | —240,6 | —248,5 | —256.5 | —264,4 | —272.3 | —980.3 | —288.2 | --296.1
_971.0 | —280,9 | —9290,8 | —300,7 | —310,7 | —320.6 | —330,5 | —340,4 | —350.3 | —360,3 | —370.2
3252 | —337,1 | —349,0 | —360,9 | —372,8 | —384,7 | —396,6 | —408,5 | —490 4 | —432,3 | —444 2
3794 | —393,3 | —407,2 | —421,0 | —434,9 | —448 8 | —462,7 | —476.6 | —490'5 | —504.4 | —518.3
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ANC aneKTPOAHON CHCTEMB ¢ KOOPAMHATAMH H3onoreHuuansHod Toukm pH, =3,28 en. pH u £, =munyc 33 mB

Ta6auma 57

E, uB, npu £,, °C
" | =~ | | o =] -]
0 10 20 30 40 50 60 70 80 90 100
—.2 253,2 | 2636 274,1 284.6 [ 295,1 305,5{ 316,0{ 326,5 I 337,0
—1 199,0 | 207,4 215,9 | 2244 ( 232,9| 2414 249 .9 258.4 | 266,9
0 144 8 151,3 157,8 164,3 170,8 177,3 183,8 190,3 196,8
1 30,6 95,1 99 6 1041 108,7 113,2 117,7 122.2 126,8
2 36,4 38 .9 41,5 | 439,9 46 .5 49 1 51,6 54, 1 56,7
3 178 | —173| —16,7| —16,2| —15,6 | —15.0| —I14,5| —13.9| —13,4
4 —72,0 —73,4 —74 .9 —76,3 —717,7 —79.,2 —80,6 —82.0 —83,¢
5 126,29 | —1296 | —133.0 | —136.5 | —139,9 | —143.3 | —146.7 | —150,1 | —153,5
6 | —180,4 | —185.8 | —191,2 | —196.6 | —202,0 | —207,4 | —212.8 | —218,2 | —223,6
7 9346 | —2420 | —249.4 | —956.8 { —264.1 | —271,5 | —278,9 | —286,3 | —293,7
7,1 —9240.0 | —247.6 | —255.2 | —262.8 | —270.3 | —277.9 | —-285.5 | —293,1 | —300,7
7,9 —245.4 | —253.2 | —261,0 | —268.8 { —276,6 | —284,3 | —292,1 | —299,9 | —307,7
7,3 —-250,9 | —258.8 { —266,8 | —274.8 | —282.8 | —290,8 | --298,7 | —303,7 | —314,7
7.4 —256,3 | --264.5 { —272,6 | —280,8 | —289.0 | —297,2 | —305,3 | —313,5 | —321,7
7,5 —261,7 | —270.1 | —278.5 | —286.8 | —295.2 [ —303,6 | —311,9 | —320,3 | —328,7
7.6 —9267,1 | —275.7 | —284.3 | —292.8 | —301,4 | —310,0 { —318,6 | —327,1 | —335,7
7.7 —9272.6 | —281.3 | —200.1 | —208.9 | —307,6 | —316,4 | —325,2 | —333,9 | —342,7
7.8 2780 | —286.9 | —295.9 | —304,9 | —313,8 | —322,8 | —331,8 | —340,7 | —349,7
7,9 —-283,4 | —292.6 | —301,7 [ —310,9 | —320,1 | —329,2 | —338,4 | —347,6 | —356,7
8 —288,8 | —298.2 { —307,5 | —316,9 | —326,3 | —335,6 | —345,0 | —354,4 | —363,7
9 243,0 | —354 4 | —365,7 | —377,1 | —388,4 | —399,7 | —411,1 | —422,4 | —433,8
10 —-397,2 | —410,5 | —423,9 { —437,2 | —450,5 | —463,9 | —477,2 | —490,5 | —503,9
11 —451,4 | —466,7 | —482,0 | —497 .4 | —512,7 | —528,0 | —543,3 | —558,6 | —573,9
12 505,6 | —522.9 | —540,2 | —557,5 | —574,8 | —592,1 | —609,4 | —626,7 | —644 o|
13 | —559,8 | —579,1 | —598,4 | —617.6 | —636,9 { —656,2 | —675,5 | —694,8 | —714,1
14 —614.0 | —635.3 | —656.6 | —677.8 | —699.1 | —720.3 | —741.6 | —762,9 | —784 .1

347 4
275 ,4
203,3
131,3
59,2
—12,8
—84.9
—156,9
—999 0
—301,0

| —308.9

3154
—392.7
—329.9
3371
—344 3
—351.5
—358.7
3659
3731
—445 ||
5172
5899
—661,3
7333
—805 .4




Tab6bnuya 58

AN C 3JeKTPOAHOK CHCTEMbl ¢ KOOPAMHATAMM H30MOTeHUHANLHOH TOUKH
=MuHyc 25 mMB

pH, =425 ex. pHu £,
E, MmB, nipu tp* °C
pH
—10 0 20 40 60 80 100
:
| | |
—1 249, 1 259,5 260 ,4 01,2 322,0 3429 363,7
0 | 196,9 05,3 229 .2 229, 1 255,9 272 .8 289,6
1 144,7 | 151,1 { 164,0 176,9 189,8 202,7 215,6
2 | 925 96,9 105,9 | 114,8 193,7 132,6 | 141.,6
3 40,3 ‘ 42,7 | 47,8 | 527 | 57,6 | 62,6 | 67,5
4 11,9 —11.4 | —10'4 —9,5 | —8,7 —7.5 —6,5
5 | —64,2| —65.6 | —68.6| —71.6 | —74.6 | —77.6 | —80.5
6 _116,4 | —119,8 | —126.8 | —133.7 | —140.7 | —147.6 | —154.6
7 —168,6 | —174,0 | —184,9 | —195,9 | —206,8 | —217,7 | —228.6
8 —9290,8 | —228,2 | —243.1 [ —258,0 | —-272,9 | —287.8 | —302.6
9 —973,0 | —282,4 | —301.3 | —320,1 | —338,9 | —357,8 | —376.7
10 | —325,2 | —336,4 | —359,4 | —382,3 | —405,1 | —427,9 | —450,7
11 | —377,4 ' 30,8 | —417,6 | —444,4 | —471,2 | —498,0 | —524.7
12 | —429,6 | —445,0 | —475.8 | —505.5 | —537,3 | —568,0 | —598,8
13 —481,9 | —499,2 | —533.9 | —568,7 | —603,4 | —638,1 | —672.8
14 | —534,1 | —553,4 { —592,1 | —630, 8 | —669.5 | —708.2 | -~746.9
15 —586,3 | —607.6 | —650.3 | —692,9 | —735.6 | —778.2 | —820.9
16 —638,5 | —661,8 | —708,4 { —755,1 | —801,7 { —848,3 | —894 .9
17 —690,7 | —716,0 | —766,6 | —817,2 | —867,8 | —918,4 | —969,0
18 7429 | —770,2 | —824.8 | —879.3 | —933.9 | —988.4 | —1043,0
19 —795,1 | —824,4 | —882,9 | —941,5 | —1000,0| —1058,5{ —1117,0
20 —847 .4 | —878,6 | —941,1 | —1003,6| —1066,1 | —1128,6| —1191,1
| |
Tabauuwa dY

INC 9JeKTPOAHOH CHCTEMB! IJd HABYXBaJEHTHLIX HOHOB

m

E, MB, npu z‘P, °C

pr— Y

pX I |
0 20 40 60 80 100
0 189,72 ] 203,58 217,43 , 231,29 | 245,15 I 259,01
1 162,61 174,50 186,37 198,25 210,13 | 222,01
2 135,51 145,41 155,31 165,21 | 175,11 185,01
3 108,41 116,33 | 124,25 | 132,17 140,09 | 148,01
4 | 81,30 87,24 93,19 99,13 105,07 111,01
5 54,20 , 58,16 62,12 66,08 70,04 74,00
6 27,10 29,08 | 31,06 | 33,04 35,02 | 37,00
7 0 | 0 0 0 0 0
8 | —27.,0 —29,08 —31,06 —33,04 —35,02 |t —37,00
9 | —54,20 —58,16 l —62,12 —66,08 —70 04 74,00
10 { —81,30 —87,24 —03,19 —09,13 —105 07 —111,01
11 {—108,41 | —116,33 | —124,25 —132,17 —140, '09 —148,01
12 |—135,51 | —145,41 — 155,31 —165,21 —-—175 11 —185,01
13 |—162,61 —186,37 —198,25 ——-—210 13 —222,01
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IIpodoarscenue raba. 59

E, vB, npH tp' °C

14 1—189,72 —203,58 l —217 ,43 — 231,29 I —245,15 | —259,01
15 1—216,82 —232 ,66 —248 .50 | —264,34 —280,18 | —286,02
16 |—243,92 —261,74 ; —279,60 —2097 ,38 —315,20 —333,02
17 [|—271,02 —290,82 --310,62 —330,42 —-350,22 | -—370,02
18 |—298,12 —319,90 —341,68 —363,46 —385,24 —407,02
19 |—325,22 —-348,98 —372,74 —396,50 420 26 —444 02
20 | 352,33 378 07 403,81 —4929 55 | 455,29 —481 .03
; | 1 | 4 ‘
Tabnuma 60

HoMHHAaJIbHBIE BXOAHBIE HANDAMXKEHHA, COOTBETCTBYIOUIHE
oHU(PPOBAHHLIM OTMETKAM AJIA HACTPOHKH HOHOMEDPA
1-102 (npu 25 °C)

Hanpsixkene, mB

il SE— dnlhil— e — A - i, _ ool — il L, il T T—

pH :
mKaga 0—6 pX 0—16 pX
0 —240 —836
| —181 1
2 —122 —177
3 —03
4 —4 —718
5 55
6 114 —6559
8 — 600
10 —541
12 —482
14 4 -—423
16 —364
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Homep nynkTa, pasneJia

2.1, 5b6.1,
2.5.6.5
BBogHad yacTh

5562, 5563, 565.64,

CTCICICPR
B0 et et ot St

L
L)

5.5.6 0

-

0O4Had YacCThb

== N
D2 DO DO

5 NEPEW3JAAHMUE. Oxrabpnr 1990 r.

METOAUHYECKHUE YKA3AHUA

{OCYNAPCTBEHHAS CUCTEMA OBECIEYEHMA EAUWHCTBA H3MEPEHUH
pH-merpbl 1 MoHoMepbl. MeTOoaNKa NOBEPKH
MU 161987, MH 1770—87, MU 1771—87, MU 1772—87

Cnavo B Ha6, 25,1290 Moan. B med. 25,02.91 dopmar 60X90!/.. Bymara tunorpadckas N 2,

Lapuurypa aurepatrypHasi. ITeuarh BhicOKasi 6,0
Tupax 6000 3ax. 43 llena 2 p. 80 x, Hsn, Ne 870/4

1 -

yea. Iy Ja. 6,13 yea. kp.-orT. 6,95 yuy.-Hsg. J.

e
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HosonpecHenckuft mep., 3.
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