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pH-meTp pH-150MU (nanee - npubop) npegHasHayvyeH Anst USMepeHust rno-
KasaTens  aKTMBHOCTM  MOHOB  Bogopoga  (pH),  okucnuTenbHo-
BOCCTaHOBUTESIbHOIO noteHuuana (Eh) n temnepatypsbl (t) BOOHbLIX pacTBO-
POB 1 HENOCPeACTBEHHOIO n3mMepeHnsa pH Msaca n MsConpoayKToB.

Obnactb NpUMeHeHWda: ONna npoBedeHns U3MepeHun B riabopaTopHOM
NpaKTUKe, a Takke ANns onepaTuBHbIX U3MEPEHNIN Ha NPELNPUSATUSX NULLEBOM
NPOMbILLIIEHHOCTU U B APYrMX OTPAacrsX NPOMbILLFEHHOCTU, B TOM YuUChe, B
TennoaHepreTuke.

OCHOBHblE TEXHUYECKNE XapaKTEPUCTUKUA, METOANKA NOBEPKN U CBELEHMS
No  rpagyvpoBke  npeobpasoBatenss  U3NoXeHbl B hopmynspe
PBA.414318.00100.

1 YCTPOUCTBO U NPUHLUMN PABOTbI
1.1 MpuHUuMn paboTbl Nnpnbopa

B ocHoBy paboTbl NOMOXEH NOTEHLMOMETPUYECKUA MEeTOA namepeHus pH
n Eh koHTponupyemoro pacrteopa.

[Mpn nameperHnn pH (unn Eh) pactBopoB NCMNONb3yeTcs NepBUYHbIN U3Me-
puUTEnbHbLIN NpeobpasoBaTerb - ANEKTPOAHAA CUCTEMA, COCTOALLAA U3 n3mMe-
PUTENbLHOIO 3reKkTpoda W 3reKkTpoda CpaBHEHUSA. OTU 3NeKTpodbl MOryT
npeacraBnAaTb COBON Kak pasgesibHble YCTPOMUCTBA, Tak U BbiTb 06 beanHEHDI
B OAHOM Koprnyce (KOMBUHUPOBAHHbIV 31EKTPOL).

OneKTpoaHas cuctema, NorpyXeHHas B aHanuampyemMblin pacTBop, pasBu-
BaeT anektpoaswxkywyto cuny (9AC), nponopumnmoHanbHyo nokasaTesntio ak-
TMBHOCTU MOHOB BoAopoda (pH) nnu COOTHOLLEHMIO KOHLEHTPaLMA OKUCIIEH-
HOM N BOCCTAHOBJIEHHOMN POPM peoKC-CUCTEMDI.

OC aneKkTpoaHOM CUCTEMbl 3aBUCUT Takke OT TemnepaTtypbl aHanuaupye-
Moro pacteopa. [nsa namepeHus temnepatypbl U ydeTa ee BrUSHUA Ha anek-
TPOOHYKO CUCTEMY (TEPMOKOMMEHcaLuMn) UCNoNb3yeTCca NnepBuYdHbIA Npeobpa-
3oBaTtenb - AaTyMK Temnepartypbl, MOCTPOEHHbLIM HA OCHOBE TepMope3uncTopa
(Danee — TepmMogaTyuIK).

[ns anekTpogHbIX CUCTEM, NPUMEHSEMbIX ONS onpefeneHus pH pacTso-
poB, CyLlecTByeT Toyka (3HadeHue pH) B koToponm mux SOC He 3aBUCUT OT
TemnepaTtypbl. OTa TOYKA HOCUT HasBaHWe M30MOoTeHUManbHOW, a COOTBET-
CTBylOWME €N 3HayYeHUs «pXi» u «Ej» HasbiBalOTCA KoopauHaTamu M30mMo-
TeHuManbHoM To4Yku. Ha ocHoBe mamepeHHoW BenunumHbl O0C BTOPUYHBLIN
npeobpasoBatenb (Oanee — npeobpasoBaTterb) OCYLWECTBSET pacyeT 3Ha-
YyeHus pH no cneaytowen opmyne:

pH =pXi— (E—-Ei)/Ks * (54,1 + 0,198 1), (1)

roe E — namepenHas 34C anekTpogHom cuctemsl, MB;
pXi — KOOpAUHATa M30MNOTEHUNANBHOM TOYKM SNIEKTPOAHON CUCTEMBI;
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Ei - koopanHaTa n3onoTeHunanbHOM TOYKN 3NEeKTPOAHON CUCTEMBI, MB;

Ks - Oonsi, KOTOPYK COCTaBnsieT peanbHasi KpyTU3Ha 3MEKTPOAHON Xa-
pPakTEPUCTUKM OT TEOPETUYECKOro 3Ha4YeHusd, pasHoro (54,1 + 0,198 t);

t — Temnepartypa pacTBopa, U3MEPEHHas NpPU NOMOLLM TepmoaaTyuka
nnu BBeAeHHas Bpy4yHyto, °C.

3HayeHne pH BbiBogMTCA Ha aucnnen npeobpasosartend. Kpome aToro Ha
Ancrnen MoryT BbIBOOUTLCSA pe3yribTaTbl udamepeHus OLC anekTpoaHon na-
pbl N TeMnepaTtypbl cpebl B eanHuyax mB n °C cooTBETCTBEHHO.

HoMuHanbHble cTaTnyeckne xapakrepucTuku npeobpasosaHusa SOC anek-
TpogHOM cuctemMbl OnNa wuamMepeHusa pH npueegeHbl B 2.6 dopmyrnspa
PBA.414318.00190.

1.2 KoHCTpyKUMsa npudopa

[Mpunbop npencraBnsaeT cobon KOMMMEKT, BKAOYaOLWmMin NpeobpasoBaTtersib,
6rOK ceTeBOro NUTaHUA, TepMoaaTyMK U KOMOBUHMPOBAHHLIA 3nekTpod (unu
Habop M3 N3MEPUTENBHOIO ANEKTPOoLa U ANEKTPoAa CpaBHEHNS).

[na paboTbl B CTaUMOHAPHLIX YCIOBUSAX B KOMMIEKT NOCTaBKW BXOAUT pas-
BOpHbIV WITATUB C AepXaTenem anekTpoaoB. KOHCTPYKUMS N NOpsSiAoK COOpKM
LUTaTMBa NPUBELEHLI B €0 PYKOBOACTBE MO 3KCMsyaTaumm.

1.2.1 KOMBMHMPOBaHHbIN 3MIEKTPOA UMEET CTEKISAHHbIN KOpnyc AMameT-
poM 12 MM. B HMXHEN ero YyacTu yctaHoBreHa paboyast MembpaHa, 4yBCTBU-
TenbHasa K MOHaM BoJopoda, npeacTasnsaowas cobon wapuk n3 cneyunanbs-
HOro ctekna. Hag wapukom BrnasiHa nopuctas kepamuka, obecneymsaroLlas
SMIEKTPOSNIUTUHECKUA KOHTaKT MeXAy 9NeKTPOSIMTOM, 3anuTbiM B 3M1eKTpoa, U
aHanusnpyemblM pacTBOpoM. BepxHsas 4acTb anekTtpoga 3akaH4MBaeTcs
BTYJIKOW, N3 KOTOPOW BbIXOAUT Kabenb ¢ pasbeMoM A5 NOLKITHOYEHNS K rpe-
obpasoBaTternto.

1.2.2 Tepmogatumk T[J1-1000-06 npencraBnsieT cobow nycTtoTenbin
CTEepPXeHb, U3rOTOBMNEHHbIN U3 HEPXXaBeLWen CTanun, BHyTPM KOTOPOro ycra-
HOBNEH TepmoanemMeHT. M3 BepxHen 4acTu patyvMka BbIXoAUT Kabenb C
pa3sbeMOM A4 NOAKIYEHMs K npeobpasoBaTternto.

[Mpn paboTe gaTyMK yCTaHaBNMBAETCSA Ha LUTATUB BMECTE C 3NeKTpoa-
HOMW CUCTEMOM WM MOrpy)KaeTcsa B aHanu3vpyemblid pacTBOp Ha rnybuHy He
meHee 30 MMm.

1.2.3 BblHOCHOWM GrfOK ceTeBOro NUTaHUsS NpeaHasHadeH Ana paboTbl
npnbopa OT ceTu NepeMeHHOro Toka. Bbrok BbIMNOSMIHEH B MMacTMaccoBOM
Kopnyce.

[MnTaHmne npeobpasoBaTtens oT Gnoka nogaeTcs NOCPeacTBOM MMOKOro
lUHypa co wTekepoM. [lpy nogknioyeHun LUTekepa B COOTBETCTBYHOLLEE
rHe3o npeobpasoBaTesii aBTOHOMHOE NMUTaHWEe aBTOMAaTUYECKMN OTKIYaeT-
c4.
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1.2.4 KOHCTPYKTMBHO npeobpasoBaTerb BbIMOSIHEH B NSIaCTMacCoOBOM KOp-
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1.MHe3po «6V...14V» - ana nogknto4veHnsa 6noka ceTeBoro NUTaHuS;

2. Pasbem «CPABH.» - onsa nogknioyeHnsa anekTpoga CpaBHEHUS;

3. Pasbem «U3M.» - ona nogknyYeHnsa KOMOUHMPOBAHHOIO NN N3Mepu-
TENbHOro ANeKTpoaa;

4. Pasbem «TOA» - ona nogknioyeHna gatynka temnepaTypsl,

5. 2Kngkokpucrannmieckum aucnneu;

6. [MaHenb ynpaBneHus;

7. KpblllKa oTceka anemeHToB 6aTtapen aBTOHOMHOIO UCTOYHUKA NMUTAHKS.

PucyHok 1 - lNpeobpasosatens pH-150MA

Ha nuueBon naHenu pacrnonoXeHbl XUOKOKPUCTaNNIMYECKUA OUCTIIEN U
naHenb ynpaeneHus. Pasbembl Ans NOOKOYEHUSS BHELLHUX 3NIEKTPUYECKNX
COeIHEHUI pacnofoXeHbl C Topua npeobpasoBaTenisi B BEPXHEN €ro YacTu.

Ha 3agHen cTeHke npeobpasoBaTens HaxoguTCsl OTCEK aBTOHOMHOrO MC-
TOYHMKA NUTAHUS.
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1.2.5 PacnonoxeHne 3HakoB M UMJPOBLIX MOSIEN Ha XUOKOKpUCTannye-
CKOM Aucnnee nokasaHo Ha pUCyHKe 2.

12 4
KOHTPOJIbjHACTPOUKA

lLlL'lL'l h
D x

CumBornbl 0603Ha4YeHU NapamMeTpPoB ANEKTPOAHON CUCTEMBI;
OcHoBHOE UMhpoBOE NoSEe N3MEPSEMbIX BESTUYUH;

3HaK aBTOMaTMYeCcKon AnarHoCcTukn npnbopa;

CumBonbl eguHUL U3MEpPEHUS;

3Hak paspsiga 6atapen nuTaHus;

3HaK n3BnevYeHnsa n3 NnamsaTu;

3HaK py4HOro BBoJa 3Ha4yeHusi TemnepaTypbl;
BcnomoratenbHoe umgpoBoe rnone temnepartypbl pacTeBopa;
3Hak 3anucu B namsaThb;

10 CumBoOST HOMEpa S4Yenkn NamsaTu;

11. 3Haku HOMepa rpagyMpoBOYHOro PacTBopa;

12. lMone pexumoB paboTbl.

©CoNoOGOhRWNE

PucyHok 2 - MHOroyHKUMOHaNbHbIN AUCnen

B npouecce ynpaBneHus npnbopom MoxeT bbITb n3MeHeHa (0TpeaakTupo-
BaHa) Ta undpa unm 3Hak, Kotopasi MUraeT B TEKYLLMIN MOMEHT Ha gucnnee.
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1.2.6 lNaHenb ynpaeneHus
Ha naHenu ynpaBreHuss pacnosioXeHbl CeMb KHOMOK, CriyXawux Ans
ynpasneHus npudopom.

BkntoueHune/BblkntoveHne npmbopa.

cTon BpemeHHasi ocTaHoBKa mpouecca M3MEepeHWUst C yaepkaHnem Ha
Avcnree Tekylero pesynbraTa.

Bbi6op pexunma paboTtbl npubopa.

BbiGop eanHUL, U3MEPEHUS B PEXNME U3MEPEHMS.
BbiGop paspsaa M3MeHSIeMoro Y1cna unu 3Haka npu peaakTupo-
BaHUN (M3MEHEHWNN) YNCTIOBLIX 3HAYEHWIA.

BbIBOP

BBOO ) [MoaTeeprkaeHne BBOAA AaHHbIX, BbIOpAaHHOIO pexnma, 3Haka unm
YUCMNOBOTO 3HAYEHUS.

YBenunyeHue 4ynucna
NI nNAMeHeHne 3Haka npun pegakTmpoBsaHnMm YNCIT0OBbIX 3HAYEHUN.

N3BneyeHne COOEepPXXMMOro A4eek OnokHoTa Ha gucnnemn.

YMeHbLUeHue Ynucna

NN U3MEHEHME 3HaKa Npu peakTUpPOBaHUM YNCIIOBbIX 3HAYEHNN.
[MepeBoa npnbopa B COCTOSIHNE FOTOBHOCTU K COXPaHEHUIO
pesynbTaTta usmMepeHusi B BblIbpaHHoOM ssyerke 6nokHoTa.

© 0(J000C

Ncnonb3oBaHue opraHoB ynpasneHus npubopa B pasHbIX pexumax pado-
Tbl NOAPOOHO ONMCbIBaeTCs B NOCMeAyLWNX pasaenax.

2 YKA3SAHUE MEP BE3OMNACHOCTH

K pabote ¢ npnbopom gonyckaeTcs nepcoHan, U3y4ymBLUNA HacTosLee py-
KOBOZCTBO, AEWCTBYIOLLME NpaBuna aKkcniyaTtaumm anekTpoycTaHOBOK U npa-
Buna paboTbl C XMMNYECKMMIN peakTUBaMM.

Bo Bpemsa npodunaktuyeckmx pabot n pemoHTa npubopa Heobxogmmo
610K CETEBOro NUTAHNS OTKITHOUYUTbL OT CETH.

Mpn paboTte ¢ npubopom cnepyeTr obeperatb npeobpasoBaTenb U AneK-
TpOAbl OT yAapoB, MOCKONbKY MHOTME AeTann B NX KOHCTPYKLMX U3rOTOBIEHbI
N3 XPYNKnMx MaTepuarnos.

e IpU napamMempax numarou,e2o HanpsH)KeHuUsi He coomeemcmeyrouux
npueedeHHbIM 8 nyHkme 2.3 TPBA.414318.00190;

e ripu napamempax KOHmMposnupyemol cpedbl 8bIx00Wux 3a npedesbl,
npueedeHHble 8 nyHKme 2.5 NPBA.414318.001®0, a makxe npu Hanu4uu e
KOHmMporsnupyemoli cpede sewjecms, CK/IOHHbIX K Obpa3osaHur0 cMmMoOUKUX
omJ10XXKeHul Ha 35iekmpoodax.

f He donyckaemcsi akcnnyamauusi npubopa:.
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3 NOAroTOBKA NPUBOPA K PABOTE

3.1 PacnakoBka

Mpn nonydyeHun npubopa cnenyet BCKPbITb YMNAKOBKY, NPOBEPUTH KOM-
NNEKTHOCTb M y6eanTbCa B COXPaHHOCTU YNaKOBaHHbIX M3LENUNA.

PacnakoBaHHbIn npuboOp crnedyeT BblgepxaTb Mpu  TemnepaTtype
(20 + 5) °C n oTHOCUTENBLHOW BriaXXHOCTU He 6oriee 80 % B TeyeHWe He mMe-
Hee 8 Yacos.

3.2 NMNoaroroBKa 351eKTPOAOB K pabdoTe

MoaroToBka aMNeKkTPOAoOB K paboTe NPoOu3BOANTCA B COOTBETCTBUMN C PEKO-
MeHOaunsaMn, N3NoXeHHbIMM B MacnopTax Ha COOTBETCTBYHOLLNE 3NEeKTPOoab!.

3.3 NMNoaroroBKka NCTOYHUKOB NUTaHUSA

[MuTaHne npmnbopa ocywecTBnseTcss OT ceTn Yyepe3 BNok ceteBoro nuTa-
HMST UM OT aBTOHOMHOINO WMCTOYHMKA - JeTblpex anemMeHToB Tuna A316
HanpskeHnewm 1,5 B.

[na ycTaHOBKM anemMeHTOB OaTtapen aBTOHOMHOIO WMCTOYHMKA MNUTaHUS
Heobxoaumo:

- BCKPbITb KPbILWKY 7 OTCeka Ha 3agHen naHenu npubopa (pucyHok 1), ons
Yero OTBEPHYTb BUHT KPEMMEHUs KPbILLKK OTCEKA;

- cobntogas NoNgApHOCTb, YCTAaHOBUTL ANIEMEHTbLI B OTCEK;

- 3aKpbITb KPbILLKY OTCEKa.

[na paboTtbl npubopa oT 611oka ceTeBoro NMTaHUS:

- BCTaBUTb BUSIKY Broka ceTeBOro nutaHus B pasbem 1 (PUCYHOK 1);

- NOAKNIYMTb BMOK CETEBOro NUTAHUS K CETU NEPEMEHHOIO TOKa C HOMMU-
HanbHbIM HanpsxeHnem 220 B.

Mpwn nogkntoyeHnn 6roka ceTeBoro NUTaHMs aBTOHOMHOE MUTaHWe aBTo-
MaTU4YEeCKN OTKMNOYaeTCs.

3.4 NMNoaroroBka npubopa

KombuHupoBaHHbIn anekTpog (Hanpumep, QCK-10603) cnenyeT 3akpenuTb
B wWTatneBe u nogknoumtb K rHe3gy «U3M.». [JonyckaeTca ucnonb3oBaTtb
pasgenibHy ANeKTPOAHYH Napy, COCTOALLYI0 U3 M3MEPUTENBHOrO 3NekTpoaa
(Hanpumep, 3C-10601) u anekTpoga cpaBHeHusa (Hanpumep, ACp-10103).
[Mpn aTOM 00a anekTpoaa 3akpenndawTcs B WTATMBE, pa3beMm kabensa name-
pUTENbLHOro anekTpoaa noakntyaetcs K rHesny « A3M.», a anekTpoaa cpas-
HeHus K rHe3agy « CPABH.» npeobpasoBartens.

TepmogaTymnk 3aKpenuTb B LUTATUBE M NOOKITOYNTD K rTHe3ay « TOA».

o Tepmodamyuk, 8 060CHOBaHHbIX Cly4Yasix (Hanpumep, NpPu e20 HeucrpasHo-
1 cmu) MOXHO He MoOkKIo4Yamb K npubopy. Temnepamypa e 3moM ciriy4ae
eeodumcsi 8pyYHYH.
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4 PABOTA C NPUBOPOM

4.1 BknroyeHue un BbIKINOYEeHMe npubopa

[ns BKMOYeHNss Npubopa HaxaTb KHOMKY

I
BKMOYEHNA Npubopa n yaepxmBaTb €€ B
TeyeHune 1-2 cekyHq.

Mpu BKIIOYEHNN Ha AWCMiee KpaTKoBpe-
MEHHO BbICBEYMBAETCS HOMEP Bepcuy
nporpamMmHoro obecnevexnss npubopa, ( (
Hanpumep «v1.12», nocne 4ero npuéop | |
NepexoanT B PeXuM M3MepeHuii B Tex
eaVHULax, KoTopble ObinMK YCTaHOBIEHbI
Npy NpeaplayLem ero BbIKIIOYEHNUMN.

A
N

B none pexumoB paboTbl Ha Aucnnee EEEE
BbicBeunBaetca 3Hak «ASMEPEHUE». _‘ U L pH
Ha ocHoBHOM LcbpoBOM none aucnnes 000
oToOpaxatTcs pesynbTaTbl TEKyLlero -
n3MepeHuns*. [
Ecnu numaHue npu6bopa ocy-
A wiecmensiemcsi om aeMmMoOHOMHO20 .
UCMOYHUKa, cnedyem rnpoeepumb -‘ L‘ L pH
cocmosiHue 3Haka paspsida 6ama- L0

peu. Ecnu oH 2opum (noka3aHo Ha -
PUCYHKe), mo 3sieMeHmbI numaHusi oo
cnedyem 3ameHums (3.3).

[Ona BblkoveHnss npubopa cnenyet
HaXkaTb TY Xe KHOMKY

* 30ecb M Janee Ha pUCYHKax, MOSICHSALWMUX Nopsaok paboTel ¢ NpubopoM, NpUBEOEHbI
cryyaliHble nokasaHusi Ha Aucnree, B pearibHblX YCIOBUSIX OHU MOTYT ObiTb APYrUMW.
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4.2 Pexxumbl paboTbl npndopa

[Mpnbop nmeeT cnegyowme pexmmsl paboTbl:

- «MABMEPEHME» - ocHOBHOM pexum paboTbl;

- «HACTPOUKA» - rpagyvposka npubopa (COBOKYMHOCTb OnepaLmii no
AOBEOEHMIO MOrpeLlHOCTn u3amMepeHun pH-meTpa 0O HOPMUPYEMbIX 3Haye-
HUR);

- «HACTPOMKA pXi» - rpagyvpoBka npubopa ¢ yTOYHEHMEM KoopauHaT
M30MNOTEHLMANbHON TOYKU;

- «<KOHTPOIJIb» - KOHTPONb U pedakTUpoBaHWE MapamMeTpPoB 3NEKTPOA-
HOW CUCTEMBI.

5 NMPOBEOEHUE U3BMEPEHUNA
5.1 AamepeHne pH

Ans nony4eHus pesynbmamoe usmepeHul pH ¢ HopMupyeMbIM 3Ha4eHu-
eM noegpewHocmu Heobxodumo npoeecmu 2padyupoeky npubopa co-
a2s1acHo nyHkmy 7.4 unu, npu Heo6xo0uMocmu, co2/1acHO NyHKmMy 7.5.

[Mocne BknNtoYeHus npubopa aBTOMAaTU- yuEPEAVE

Yyeckn ycTaHaBnmBaeTcsa pexum «WU3- ‘l: { :‘"‘"
MEPEHUE». B none pexvumoB pa6oTbl ( ()

Ha Aucnnee BbicBe4ymBaeTca 3Hak «U3- -
MEPEHUE». [
Mpn HeobxoammocTtn kHonkon BbIBOP B -‘ n '-
cnegyeTt yCTaHOBUTb PEXUM U3MepeHUin BbIBOP - - -
«pH». Mpn aTom B NpaBon 4actu Auc- Ry X
nnes BbiCBeUMBaETCA CUMBON «PH». ':‘ L" °

° Mpu usmepeHusix pH cnedyem MOMHUMbL, YMO XapaKmepuCMUKU 3J1eK-
1 mpoOHoU cucmeMbl 3a8UCsim om memrepamypbl aHanu3upyemou cpeobl.
lMoamomy Ons yyema amol 3asucuMocmu (aeémomamu4veckol mepmo-
KomMneHcayuu) npubopy Heobxoduma uHghopMayusi O memnepamype
pacmeopa. Hauny4wum eapuaHmom siesissemcsi aemomMamu4yecKoe u3me-
peHue memnepamypbl Apu MoMowu mepmodamyuka (8 mMomMm 4ucre
8CMPOEHHO20 8 371ekmpo0d). B 060CHOBaHHbIX crly4asix (npoeedeHue
MUKpou3mepeHull, HeucrnpasHOCMb Mmepmodamyuka u m. M.) 3Ha4YyeHue
memnepamypbl MO)em e800umbcCsi 8py4Hyr. B nocnedHem cny4qae
memnepamypy pacmeopa onpedesisilom npu noMowu mepmomMempa u
e800s1m 6 npubop neped Ha4asloM U3MepeHul co2/1acHO NMyHKmy 5.5.

10
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[MpOMbITb 3MNEeKTpoabl U ApyrMe NpUMeHsieMble YCTPOUCTBa (Hanpumep, Tep-
MOZATYMK UMM TEPMOMETP) AUCTUINIMPOBAHHOW BOOOM, OCYLUUTb UX PUMb-
TpoBaribHOM Bymarom n NorpysnTb B aHanM3anpyembl pacteop. Npu ncnosb-
30BaHUKN TepmodaTymnka rnybmnHa ero norpy>KeHnsa B aHanu3mpyemblii pacteop
JOJKHaA ObITb HE MeHee 30 MM.

U3MEPEHME]
\_J \_/ "/
[Mocne ycTtaHOBNeHUst CTabunbHbIX NoKa- L L‘ I_‘ oH
3aHWUI cYUTaTb pe3ynbTaT M3MepeHus ¢ L)
i

pd @

pd @

pd @

O6bI4HO epeMsi ycmaHoeJIeHUsl NMoKa3aHull He npeebiwarm 3 MUH ¢ Mo-
MeHma noz2pyxeHusi 0am4ukoe e aHanusupyemyro cpedy. OOHako npu
u3smMepeHuu pH cunbHOKUCbLIX U CU/TbHOWEJTIOYHbLIX pacmeopoe, a makxe
npu memnepamypax, 6nuskux k 0 °C epemMsi ycmaHoeJslIeHuUsl rnoka3saHuul
moxxem docmu2amb 10 MUH.

UsmepeHuss pH xnebonpodykmoe u Msica npou3eoodsimcsi 8 coomeem-
cmeuu ¢ yKa3aHUsIMU, U3JIOK€HHbIMU 8 3KcCIlyamayuoHHOU OOKyMeHma-
yuu anekmpoda SCK-10616.

lNpasunbHocmb 2padyupoeku npubopa Heob6xo0umMo nepuoduvdecKu npo-
eepsimb No 2padyupoe8OYHOMY pacmeopy e coomeemcmeuu C MyHK-
mom 7.6. B Havane akcnnyamauyuu npubopa usnu HOBbIX 3/71eKmpodoe
npoeepkKy pekomeHOyemcsi npou3eo0ums Kaxobili OeHb, MaK KaK Xapak-
mepucmuku 351eKmpodoe Mo2ym u3MeHuUmbcsi. B danbHeliweMm nposepka
dosmKkHa npou3eodumbCcsi He pexe 00HO20 pa3a 6 HedeJslHo.

5.2 U3amepeHne Eh

i

pd @

Ans ebinonHeHusi usmepeHul Eh domkHa ucnosnb3oeambcsi aieKmpoodHasi
cucmema, cocmosiujasi u3 usmMepumesibHo20 pedoKc-3siekmpooda (Hanpu-
mep, 3PI1-101) u anekmpoda cpasHeHusi (Hanpumep, ACp-10103). Tak xe
MO)Xem ucrnoJsib308ambCsi KOMOUHUPOBaHHbLIU PedOKC-3/71eKmpod (Hanpu-
mep, OPI1-105). Yka3aHHble 351eKMpPoObl 8 KOMIMJIeKm nocmaeku He 8Xo-
gsim.

padyupoeka komnnekma npubopa npu usmepeHussix Eh He mpebyemcs.
lMpoeepka anekmpodoe npouzeodumcsi 8 coomeemcmeuu ¢ peKoMeHOoa-
UusIMU, U3JI0)K€HHbIMU 8 3KcrjlyamauyuoHHolU OOKyMeHmauuu Ha coom-
eemcmeyoujue 371eKmpoobl.

[Mocne BknNtoYeHus npubopa aBTOMATU- V3EPEHIE

YyecKkn ycTaHasnmBaetTcsa pexum «WU3- :‘ ': i l: oH
MEPEHUE». B none pexumoB paboThbl 0

Ha aucnnee BbicBednBaeTca 3Hak «U3- -
MEPEHUE». [

11
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Mpn HeobxoaumocTn kHonkon BbIBOP S (71
CrieflyeT YCTaHOBUTL PEXUAM U3MEPEHMIA { ’-' ’-
«mV». [lpyn aTOM B NpaBon 4acTu guc- -y V-
Nnes BbICBEYMBAETCH CUMBOM «MV». ’:‘ L" ©
[MpOoMbITb 3NeKTpoAabl  AUCTUINNPOBAH- :

HOM BOAOW, OCYLINTb MX (PUNbTPOBasb- o e
HoM Oymaron n norpy3nTb B aHanmM3upy- = ’- ’-'
emMbli pacTtBop. [locne ycTaHOBNEeHus G
CTabunbHbIX NOKasaHUin cyUTaTh pesynb- ’:‘ .'.“ K
TaT N3aMepeHnsa ¢ gucnnes. -

5.3 NUamepeHune 34C

Pexum unsamepeHun «mVy», KpoMe OMNUCaHHOro B MyHKTe 5.2 uaMepeHusd
OKUCNUTESTIbHO-BOCCTAHOBUTESILHOIO NoTeHunana, MoXXeT NCNofb30BaTbCS:

- anga nameperHuss SL0C aneKkTpoaHOM CUCTEMbI C LIESIb0 OLIEHKM ee UC-
npaBHOCTU (N0 OTKNOHeHW0 SAC OT HOMUHaNbLHOrO 3Ha4YeHus);

- AnNs NOCTPOEHUsA rpagyyupoBOYHOro rpadmka n onpeneneHnd no Hemy
KOHUEeHTpaumn (nokasatens akTMBHOCTU) pasfiMYHbIX MOHOB MPU UCMOSIb30-
BaHUM MOHOCENEKTUBHbLIX 9NEKTPOAOB B KayeCTBe U3MepUTEeNbHbIX (B KOM-
NNEKT NOCTaBKM He BXOASAT).

5.4 AamepeHune TemnepaTypbl

npubopy nodkn4YeH mepmMooamyuK usiu KOMOUHUPOBaHHbLIU 351eKMPO0
CO 8CcmpoOeHHbIM mepmodam4ukoM. Hanuyue mepmodamyvuka npubop
onpedesisiem aemomMamu4eckKu.

i\j M3M9peHue memriepamypbl 803MOXHO MOJIBKO 8 MOM cJly4ae, ecJ/iu K

NomecTuTb TepmogaTymK (UM KOMBUHN- = —

POBaHHLIN  3MEKTPOA €O BCTPOEHHBIM ~“BE .
TepMoLaTyMKoM) B aHanu3npyembin pac- -
TBOP. [locne ycTtaHOBNEHUS CTabWIbHbIX R AR X o
nokasaHuil cuutaTb pesynbTaT uamMepe- 'E‘ 5 ¢
HWUS C gucnnes.

L
1 UHepyuoHHOCMb mepmodamyuka He npesbiwaem 3 MUH.

12
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5.5 PyyHou BBOA TemnepaTypbl

/N\

rnepamypbl, ycmaHoe8JIeHHOe paHee PyYHYIo.

Py4HolU 6800 memnepamypbl 803MOXXEH MOJILKO 8 MOM cJjly4yae, ecyiu K
npubopy He nodkn4YeH mepmModamyuk (onpedesisiemcss aemomMamudye-

cku). Ha ducnnee npu amom uHOuuyupyemcs 3Hak « TP» u 3HayeHue mem-

[ns pepakTMpoBaHWsi 3HAYEHUst Temne-
paTypbl crieqyeT HaxaTb OAHY M3 KHOMOK

V unu A. Ha gucnnen BblBOOUTCSH TPeEX-
3Ha4yHoe yucro Temnepartypbl. Mnagwmn
3HaK 4Ynucna MuraeT, rnokasbiBasi, YTO OH
MOXET ObITb UBMEHEH.

=

n

©

U

AR

YOl
TP ’- '. '.-'.

BbiGop paspsiga unmcna ocyLLEeCTBISETCS
nocrneaoBaTenbHbIM  HaXXaTUEM  KHOMKM
BbIBOP.

BbIBOP

W3MEPEHUE]

pH

N3MeHATb MOXHO Ty undpy, KoTopasd
MUraeT B AaHHbIM MOMEHT Ha gucnree.
YBenmyeHve nnm yMmeHblleHne rnponsso-

AONTCA COOTBETCTBYHOLLMMMN KHOMKaMn Vv,
.

=

n

X
xixxg

D
7w Jaf Ju =

(]

pH

[Ana 3aBeplleHUs pefakTUpoBaHUSA Crie-
ayeT HaxaTb kHornky BBO[N.

BBOA

(] ©

W3MEPEHUE]

5
.
Ong
W
On

R,
b
.
(
o4
Uy

pr,

)
\—

-.-..

P

pH

Py4yHon BBOA TeMnepaTypbl NPOM3BOAUTCS C AUCKPETHOCTLIO 1 °C.
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6 KOHTPOIb U PEOAKTUPOBAHME NMAPAMETPOB 3JIEKTPOOHON

CUCTEMBDI

6.1 KoHTponb NnapamMeTpoOB 3/1IeKTPOAHON CUCTEMBbI

i

lMpu usmepeHusix pH cnedyem nomMHUMb, Ymo Onsi Nosly4eHUsi pe3ysibma-
moe ¢ HopMupyeMbIM 3Ha4YyeHUeM Moz2pewHocmu napamMempbl 3/71eKmMpoo-
Hou cucmewmsbil (1.1), xpaHsawuecss 8 namssmu npubopa OO/WKHbI 6bIMb 8

npedenax O0OMNycKoe yKasaHHbIX 8 macriopmax Ha 3/71eKmpodbl. B cny4ae,
ecsiu napamempsbl 351IeKMPOOHOU cucmeMbl 8bIX00sIM 3a npedesibi 3Mux
donyckoe Heobxodumo npoesecmu 2padyupoeKy npubopa coaslacHO pas-

Odena 7.

Haxxmumasa Ha kHonky PEXXWUM, BuibpaTtb
pexum «KOHTPOJIb». lNpu atom 3Hak
«KOHTPOJIb» Ha paucnnee HaduHaeTt
MWUraTb, @ Ha OCHOBHOM W AOMNONHUTENb-
HOM UMdPOBOM Mofie Aucnnes coxpa-
HAITCA pe3ynbTaTbl TEKYLLEro mamepe-
HUA.

N
S

 § o

i '. .-'

pH

‘C

Ans npedomepaweHus cny4valiHo2o 3anycka pexuma «KOHTPOJIb» exo0 e
He20 npoucxodum mMOJIbKO fnocsie Haxamusi kHonku BBO/. Ecnu kHonka
BBO/] He 6bina Haxxama e meyeHue (5 — 7) cekyHO, npubop so3epawjaemcsi 8

pexxum «M3MEPEHUE».

HaxaTte kHonky BBO[. [locne aToro
3Hak «KOHTPOIJIb» npekpawiaeT muraTb
N nHouumpyeTca HenpepbiBHO. Ha guc-
nnen BbIBOAUTCS 3HAYEHWEe KoopauHaThbl
n3onoTeHumanbHOn Toukn pX; (B nacnop-
Tax Ha anekTpoAbl 3TOT napameTp obo-
3Ha4eH Kak pHi).

BBOA

KOHTPOIb

o O

R A

pX

pH

HaxaTb kHonky BBOA. Ha aucnnen Bbl-
BOOUTCA 3Ha4yeHue KoopauHaTtbl M30Mo-

TEeHUManbHON ToYKM E;.

BBOA

KOHTPOIb

E' (1

()

HaxaTtb kHonky BBOM. Ha gucnnen Bbl-
BOOUTCA KPYTMU3HA OSIEKTPOLHOM CUCTe-
Mbl S npn 25 °C.

BBOA

D0
LG

-
my
-

pH
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3MEPEHVE]
Haxatb kHonky BBOL. NMpnbop nepexo- BBOA -" H :-' '*‘H
ant B pexum «USMEPEHUE». mlulml i
 § o
w  la

° lMepexod e pexum «N3MEPEHUE» Ha nob6bom amane Moxem npou3eo-
1 dumbcs Haxxamuem KHorku PEXKUM.

6.2 PepgakTupoBaHue 3Ha4eHUW KOOpPAMHAT U30NOTEeHUMaNbHOW TOUYKHU
3NEeKTPOAHOMN CUCTEeMbI

3aBo/ickas ycTaHOBKa KOOpAMHAT M3onoTeHuManbHol Todku (pXi, Ei) coor-
BETCTBYET MacMnOPTHbIM 3HAYEHMSIM JMEKTPOAHOW CUCTEMbI, BXOAsLLEN B
KOMMMEKT NocTaBku npubopa.

/N

lNpu ucnonb3oeaHuu 3nekmpodoe ¢ _Opy2UMuU_ 3Ha4YeHUsIMU KOOopOuHam
u3ornomeHyuaabHOU MoYKU ux criedyem esecmu 8 npubop.

Haxumasa Ha kHonky PEXXWUM, BbibpaTb = [ =

pexum «KOHTPOIJIb». lpn aToM 3HaK T .
«KOHTPOIlb» Ha aucnnee HauyvMHaeT -' ’-‘ ,-' ’
MUraTb, @ Ha OCHOBHOM W [JOMOMHUTEMb- m\ulml

HOM LMdPOBOM More Auchnes coxpaHs- ,Z“." °

HOTCA pe3yribTaTbl TEKYLLENo UAMEPEHUA.

f Ans npedomepawieHus cny4atiHo20 3anycka pexuma «KOHTPOJIb» exod

8 Hez20 npoucxodum MoJibKO nocJie Haxamusi KHonku BBO/]. Ecnu KHonka
BBO/] He 6bina Haxkama e me4yeHue (5 — 6) cekyHO, npubop eo3epawaem-
HaxaTb kHonky BBOJ. Mocne 3aToro e
o -, T
3Hak «KOHTPOJ1b» npekpaluaet muraTb ] (0 -

A X

pX

cs1 8 pexum «M3MEPEHUE».

BBO[
M VHOMUMPYETCS HenpepbiBHO. Ha auc-
nnen BbIBOAMTCS 3HAYEHWE KOOpAMHATbI
M30MOTeHUMAanNbHON TOYKM PXi.
ONa M3MEHEHUs 3HauYeHWil KoopauHaT Ealk
N30MOTEHLMANbHON TOYKW criedyeT, npw | o
NPOCMOTpe 3HaYeHuss pXi, HaxaTb KHOM- ox Il 0L
Ky BBO[O v yoepxuBaTb ee B TeyeHue e
(1-2) cekyHa. (1-2)c

Bx00 e pexum pedakmupoeaHusi u3onomeHyuasabHOU MoY4YKu npusedem K
cbpocy ecex 2padyupo8oYHbIX xapakmepucmuk. [fToamomy eo usbexaHue
nomepu OaHHbIX He pekomeHOyemcsi 6e3 Heobxodumocmu exodumb 8
amom pexum.

/N\
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Ha aucnnen BbIBOAUTCS YCTAHOBIIEHHOE
paHee 3HaveHue pXi. [locnegHun 3Hak U
yucna wmuraet. WM3MeHsATb MOXHO Ty
undpy, KoTopad Muraet B AaHHbIM MO-
MeHT Ha aucnnee. Bolbop paspsiga ocy-
wectensetca kHonkon BbIBOP, a yBe-
NMYEeHVe WnNn YyMeHblleHne undpbl — BBIBOP

KHomkamu vV, A. lpu 3aBeplieHuun pe-

AaKTUPOBaHUA cnedyeT HaxaTb KHOMKY
BBO[.

-
-

-—

-l

--.-!
~
oy

Ha aucnnen BbIBOOUTCSA YCTaHOBIIEHHOE
paHee 3HadeHue Ei. lMocneoHun 3Hak
yucna wmuraet. WM3MeHsATb MOXHO Ty
undpy, Kotopad Muraet B AaHHbIM MO-
MeHT Ha aucnnee. Boibop paspsaga ocy-
wectensetca kHonkon BbIBOP, a yse-
NMNYEHVe W YyMeHblleHne undpbl —

KHOMKamMun Vv, A. VIameHeHne 3Haka npo-
N3BOOUTCA MPU MUraHMM BCEX YeTbIpex
paspsgos yuicna. pun 3aBepwieHnn pe-
AaKTUPOBaHUSA crnefyeT HaxaTb KHOMKY
BBO/. Nocne atoro npnbop npeanoxur
BbIMNOJSTHUTb rpagyupoBky (7.4).

OJ0-©

nnn

-
-

g

g
-
D (]

-
-

BbIBOP

(J0-©

BHumaHue! Ecnu nonb3oeamesib OmMKaXXemcsi om ebINnoJsIHeHuUs1 2padyu-
A poeku, Haxkae kHornky PEXXUM unu ebiknro4ue npubop, mo coenaHHbIe U3-
MeHeHUs1 KoOpOuHam u3ornomeHyuasibHolU mo4Yku He 6ydym coxpaHeHbl 8
namsimu npu6bopa.
Ans eeoda koopOuHam u3onomeHyuasbHOU MOYKu 6e3 ebINoJsIHeHUs Mo-
cnedyrouwiell epadyupoeku rnocrie 3asepweHusi pedakmupoeaHusi Ei cnedy-
em Haxamb kKHornky PE>XUM, a He kHonky BBO/. lpu amom npubop ne-
petidem e pexum «M3MEPEHUE», a 8 e20 namMsimu cOXPaHsIMCcsi yCmaHoe-
JIeHHble 3Ha4YeHuUsi KoopOuHam u3ornomeHyuasibHOU MOYKU U meopemudye-
CKOe 3Ha4YeHuUe Kpymu3Hbl 371eKmpPOOHOU XxapaKmepucmukKu.

6.3 Bo3BpaT K 3aBOACKMM yCTaHOBKaM KoopAuHaT M30MnoTeHuualb-
HOMN TOYKMU

BonTu B pexxnm peaaktmpoBaHus KoopavHaT M30NoTEeHLManbHON TOYKM (6.2).
Haxas n yaepxmsaa kHonky BBOL, 3anyctutb pegaktupoBaHue pXi.

Haxatb kHonky PEXXWUM. lNocne atoro npubop nepenget B pexum «U3ME-
PEHUE», a B ero namaty 6yayT BOCCTaHOBMNEHbI 3aBOACKME 3HAYEHME KOOP-
AWHAT U30MOTEeHUManbHOM TOYKN N TeOpeTUYecKoe 3Ha4YeHne KPYTU3HbI S1eK-
TPOLAHON XapaKTePUCTUKMN.
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7 TPAOYUPOBKA NPUBOPA

[‘pagynpoBKa 3TO COBOKYMHOCTb Onepauun no AOBeEeHUK MOrpeLuHoCcTr
namepeHnn pH-metTpa 40 HOpMUpPYyeMbIX 3HaYeHun. [pagympoBka npubopa
NPOU3BOAUTCA NEPUOSUNYECKN, a TaKKe B CrieyLWmnX crnyyasx:

- Npu 3ameHe 1 (Unn) nepesapsiake aneKkTpoaos;

- npw nony4yeHun npnbopa U3 peMoHTa NN Nocne OSIMTENbHOro XpaHeHus;

- NPV BO3HUKHOBEHNN COMHEHWI B OCTOBEPHOCTN Pe3yrbTaToB U3MEPEHWM;

- NPV NepMoanyeckoM KOHTpoIie.

7.1 F'papyvpoBOYHbIe pacTBOpPbLI

‘pagynpoBka npudopa AofmkKHa NPOU3BOANTLCH NO rPagynMpoOBOYHbLIM pac-
TBOpaM, B KadecTBe KOTOPbIX pPeKoMeHAyeTcs NpUMeHATb BydepHble pac-
TBOpPbI - paboyne atanoHsl pH 2-ro paspsaga no NOCT 8.135-2004 (panee -
pacTBOpbl) CO 3Ha4YeHusMu pHs: 1,65, 4,01, 6,86, 9,18, 12,43. Temnepatyp-
Hasl 3aBMCMMOCTb 3Ha4YeHUn pH 3TuUX pacTBOpoB (NpUNoXeHne A) 3anoxeHa
B namsaTb npubopa. [Mo3aTomMy npu MCNONb30BaHUM YKa3aHHbIX PacTBOPOB
npnbop B npoLuecce rpagyMpoBKM aBTOMaTUYECKM onpeaensieT BblOpaHHbIN
pacTBOp M BbIBOOUT €ro 3HadYeHue Ha aucnnen. 3To No3BOSISET YNPOCTUTb U
YCKOPUTb NPOLIECC NPOBEAEHUS rpagynpOBKMU.

[na npurotoBneHus 6ydepHbIX pacTBOPOB C onpederieHHbIMU 3HAYEeHUS-
MU pH BbinyckarTca ctaHgapT-TUTpbel. MeTogmka npuroToBreHns pacTBOpPOB
npuBeaeHa Ha ynakoBKe.

[lonyckaeTcs npuMeHeHue rpagynpoBOYHbIX PAcTBOPOB C APYrMMU 3Ha4Ye-
Huamn pH. OgHako B 3TOM cryyae nonb3oBaTento npuaeTca BBOAUTb MX
3Ha4deHusa pH Bpy4YHYHO.

[Mpn BbIGOpE rPagynpoOBOYHLIX PACTBOPOB PEKOMEHAYETCHA NpuaepXuBaTb-
CH Takoro npuHuuna, 4tobbl nx 3HayeHnsa pH oxeaTtbiBanu guanasoH pH aHa-
Nn3npyemMblx pacTBopoB. PasHuua B 3HayeHUAX pH y rpagympoBOYHbIX pac-
TBOPOB [OJSPKHA OblTb HE MeHee eauHuubl. TemnepaTypa rpagynmpoBOYHbIX
pacTBOPOB A0SMKHA BbITb oauHakoBon (£2 °C) n NOCTOSIHHOMN.

[N CHWKeHNA MOrpewHoCcT MU3MEpPEHUN pPeKoMeHAyeTCs rpagynpoBKy
OCYLLECTBNATbL NpU TemnepaTtype G6nn3kon K TemnepaType aHanmsanpyembix
pacTBOPOB.

He cnepyeT npoussBoanTb rpagyvpoBKy npubopoB no pactBopam, Npuro-
TOBJSIEHHbLIM M3 CIly4YaMHbIX PeakTUBOB HEU3BECTHOW KBanuvukauum, Tak Kak
NpU 9TOM BO3MOXHbl 3HAYMTENbHbIE OLNOKM B 3HA4YeHUU pH NpPUroToBEH-
HbIX pacTBopoB. CnegyeT UMeTb B BMAY, YTO NPU MHOMOKPATHOM MCMNOJSb30-
BaHMN OOHOM N TOW e Nopuun pacTBopa MOXET MPOMU3OUTU U3MEHEHUE ero
pH 3a cyeT BHeceHuUs criydamHbIX npumecen. [oaToMy He pekoMeHayeTcs
NOBTOPHOE UCMONb30BaHNE PacTBOPOB Npu rpagympoBke npmnbopa.
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7.2 BapuaHTbl rpagyupoBKHU

B 3aBMcuMMOCTM OT ycnoBumr nocrenyowmx namepeHnin n tpebyemon mx
TOYHOCTWN NPUOOP NO3BONSAET NPOM3BOAUTL FPagyMPOBKY NO OAHOMY U3 cne-
AYIOLLMX BApUaHTOB:

- N0 0AHOMY rpagynpoBoyHomy pacteopy (pexum «HACTPOMKAY);

- N0 ABYM rpagympoBOoYHbIM pacteopam (pexxum «HACTPOMKA);

- N0 ABYM rpagyvpoOBOYHbIM pacTBOpaM C YTOYHEHWEM KOOpAWHAT M30Mo-
TeHumanbHom Toukm (pexum «HACTPOUKA pXi»).

[‘pagyvpoBKa No OAHOMY PacTBOPY HE MOXET 0becnevnTb BbICOKON TOYHO-
CTU N3MEPEHNA B LUMPOKOM AmanasoHe pH. Takasa rpagympoBka MOXeT npu-
MEHSATbCS, ecnun nocriegyome namepeHusi NpoBoaaTcs B y3kom obnactn pH
(He bonee = 1 OT 3Ha4YeHUsA pH, NCNONbL30BAHHOIO rPagyMPOBOYHOIO PacTBO-
pa), 1 NpU UCMONb30BAHNN KCBEXUX» INEKTPOLOB.

pagyvpoBKa No ABYM pacTBOpam 3TO Hambonee 4acto NPUMEHAEMbIN U
pekoMeHayeMbl BapuaHT rpagympoBkn. OHa obecnedmBaeT nonydeHue pe-
3ynbTaToB U3MEPEHUI C HOPMUPYEMOW MOrPELLHOCTBI0O U MOXET NPUMEHSATb-
cs Anst 60MbLUNMHCTBA PYTUHHBIX aHann3oB, NPOBOANMbIX MPU KOMHATHOW Uin
NOCTOAHHOM TemMnepaType.

[pagyvpoBKYy C YTOYHEHWEM KOOpAMHAT M30MOTEHUWAarbHOW TOYKU 3JfeK-
TPOAHOW CUCTEMbI pEKOMEHAYETCHA NPOBOAUTb B TOM Clnyyae, ecnu rnpu no-
cnegyoowmnx nsmepeHusix byayt aHanmsanpoBaTbCa pacTBOpbl, TeMmnepaTypa
KOTOpbIX 3Ha4nTeNbHO (bonee yem Ha 20 °C) oTnnyaeTcsa OT TemnepaTypbl
rpagynpoBOYHbIX PacTBOPOB.

. B cny4yasix, He mpebyrouwux 8bICOKOU MOYHOCMU u3mepeHull, donycka-
1 emcsi emecmo npoeedeHuUsi 2padyupo8KU o2paHU4YuUMbCs pedakmupoeaHu-
eM KoopOuHam u3ornomeHyuasbHOl MOoYKU 3/1eKmpPodHoU cucmembl (6.2).
IMpu amom mo2ym eeo0umsncsi:

erracnopmubie 3Ha4yeHusi pXi, Ei. (noepewHocmb nocnedyrowux usme-
peHuti cocmasum ~0,3 pH);

edelicmeumeribHbie (MO/Iy4YeHHbIe 3KCNepuMeHMmMasibHO) 3Ha4YeHusl Ko-
opduHam u30rMomeHyuasibHOU MOYKU UCIOJIb3yeMoll 3JIeKmpPOOHOoU cu-
cmewmbi (Mo2pewHoOcmMb nocsiedyrouwux usmepeHuli cocmasum ~0,1 pH).
IMocne eeolda amux deyx 3Ha4YeHull credyem nepeumu 8 Pexum U3MepeHus
Haxxamuem kHonku PEXXUM 6e3 nposedeHusi epadyuposeku (6.2).

7.3 NoparoroBKa K rpaaympoBKe

[Mepen Hayanom rpagyMpoBKM pekomeHayeTcsa yoeamTbest B TOM, YTO yCTa-
HOBMNEHHble B Npubope 3HayeHus KoopaumHaT M30MOTEHUNANbHOM TOYKU CO-
OTBETCTBYIOT MacnopTHbIM JaHHbIM MPUMEHAEMOWN 3IEKTPOLAHON CUCTEMBI.
[nsa aToro crnegyeT BbINOMHUTL onepauumn no NyHKTy 6.1 1, Npn HeobxogmMmo-
CTu, onepauun nNo NyHKTy 6.2.
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7.4 N'pagynpoBKa No ogHOMY UK ABYM pacTBopaM (pexum

«HACTPOMKAY)
7.4.1 Nepexoa B pexum «kHACTPOUKA»

KHonkon BbIBOP cnepyet yctaHOBUTH
PEXNM N3MepeHUn «pH».

BbIBOP

R
—
On
"

S
(

i-

pH

O
—

Haxxumasa Ha kHonky PEXXWUM, BbibpaTtb
pexum «HACTPOUKA». Mpu aTom 3HaK
«HACTPOMKA» Ha gucnnee HauvHaeT
MUraTb, 8 HA OCHOBHOM W OOMOJIHUTENb-
HOM uUMcpPoOBOM none aucnres coxpa-
HAIOTCS pe3ynbTaTbl TEKYLLEro mamepe-
HUA.

I HACTPOVKA

"" pH
L0
(o
R

[ns npedomepauwieHus crnyyaliHoz2o 3anycka pexuma «<HACTPOUKA» exod
@ Hez20 npoucxodum MoJibKO nocsie Haxamusi kHonku BBO/]. Ecnu kHonka
BBO/[ He 6bina Haxxama e me4yeHue (5 — 7) cekyHO, npubop eo3epauwjaemcs
e pexum «M3MEPEHUE». Bo u3bexaHue nomepu 2padyupoO80OYHbIX Xa-
pakmepucmuk, eee0eHHbIX 8 namsimb rnpeobpazoeamerisi, He PEKOMEHOY-
emcs 6e3 Heo6xodumocmu exodums e pexum «HACTPOUKA».

7.4.2 ['pagyvipoBKa rno ogHOMY pacTBopy

HaxaTte kHonky BBO[. [locne aToro
3Hak «<HACTPOMKA» npekpalwiaetr mu-
raTb U MHOULMPYETCS HenpepbiBHO. Ha
aucnnee Muraet 3HauvoK, u3obpaxato-
LLWW CTakaH4uK c undpon «1», npurna-
Last NOMECTUTb NIEKTPOAHYHO CUCTEMY U
TepModaTyuk (MnNu TepMoMeTp) B nep-
BbI rpayMpOBOYHbLIN PacTBOP.

HACTPOWNKA

-

==

° Ipadyupoeka Moxem 6bImb npepeaHa Ha J/1l060M 3mane, onucaHHOM 8
1 nyHkme 7.4.2, Haxxamuem kHonku PEXXWUM. Ecnu e2padyupoeka npepbiea-
emcsi 00 3aHeceHuUs1 3Ha4eHus1i pH nepeozo e2padyupoeoYyHO20 pacmeopa,

mo coOeslaHHbIe U3MEHEHUs1 8 naMsimb npubopa He 3anucbiearomcsi, a co-
XpaHsiromcs napamempsbl rnpeodbidyuwel 2padyuposKu.

19



PBA.414318.001P3

[MpOMbITb 3MNEKTPOAHYK CUCTEMY U Tep-
MoAaTyuK (TEpMOMETP) AUCTUNNUPOBAH-
HOM BOOOW, OCYLIMTb (PUnbTpoBasibHOM
Bymaron, noMectutb UX B MepBbIn rpa-
AYVPOBOYHbLIN PacTBOpP M HaxaTb KHOMKY
BBO[.

BBO4

Ecnu mepmodamyuk (6 moM 4qucsie eCmMpPOeHHbIU 8 KOMOUHUPOBaHHbIU
1 anekmpod) Kk npubopy He nodknYeH, Mo npubop npednoxum esecmu
meKywyro memMmrnepamypy pacmeopa epPy4HYIo.

Ha paucnnee npubopa otTobpaxaeTtcs
paHee YyCTaHOBNeHHad Temnepartypa
pactBopa. Mnagwun paspsg Temnepa-
Typbl muraet. Muratowmn 3Hak «A3ME-
PEHUE», curHanumsmpyetr O TOM, 4TO
TpebyeTcs  n3MepUTb  TEPMOMETPOM
TemnepaTypy pacTBopa U yCTaHOBUTL ee
3Ha4YeHne Ha AUcnnee KHOMKamu v, A U
BbIBOP (5.5). HaxaTtb kHonky BBO[.
[Mfp 9TOM YCTaAHOBIIEHHOE 3HA4YeHUe
Temnepartypbl 6yaeT 3aHeceHO B NamsTb
npubopa.

=

n

BbIBOP

BBOA

06

)\

HCTPOH KA

e
TP ’-‘ ’. IT'l

° Ecnu mepmodamuyuk k npubopy nookKsIro4eH, mo ornepayuu rno esody 3Ha-
1 YeHUs1 memMnepamypbl agMoMamu4yecKu rnporycKaromcsl.

[Mpnbop nepexogut K mamepenuto JC
3NEeKTPOAHOW CUCTEMBLI, O YEM CuUrHanum-
aupyet wmuraowun 3Hak «U3MEPE-
HUE». Ha ancnnee npmnbopa otobpaxa-
eTcs namepeHHoe 3HaveHue J[C anek-
TPOAHOW CUCTEMbI B NMEPBOM rpagyvpo-
BOYHOM pacTBOpe, a TakKe Temneparypa
pactBopa.

YcTaHOBNeHne cTtabunbHOro 3HaveHus
O[C oanekTpogHon cuctembl npubop
onpeaensieT aBTOMaTUYECKU, Npu 3TOM
pasgaeTca 3BYKOBOW CUrHam W npekpa-
waetcs muraHmne 3Haka «USMEPEHUE».

\l/

HACTPOWKA

=

‘ ." mv
(L
*AqC

P ’. .-'
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lMonb3oeamenb camM Moxem onpedesiumb MOMEHM ycmaHo8JIeHuUsi cma-
6unbHbIx nokasaHul 3[4C u Haxxamb kHonKy BBO/J do mozo, kak amo cde-

1

Jnlaem npub6op.

Ha ocHOBaHMW MONyYeHHbIX [OaHHbIX
npnbop  aBTOMaTUYECKM  onpeaenut
Grvkanwnm, COOTBETCTBYHOLLMA ITUM
AaHHbIM pacTBOp U3 nepeyHs paboumx
3TanoHoB (npunoxeHue A) 1 BblBeeT Ha
aucrnnen 3HadyeHne ero pH gns Temne-
paTypbl 25 °C.

BcrnomoraTtensHoe uudposoe nosie no-

LLL
AR X

pH

ralieHo.

/N
/N

HAns ydo6cmea pabomsbl Ha ducnnel npubopa ebieodumcsi 3Ha4YeHue pH
paboyezo amanoHa 9na 25 °C (3Ha4YeHue, yKka3aHHOe Ha yrnakKoeke cmaH-
dapm — mumpa). lMpu pacyemax 2padyupoO8OYHbLIX Xapakmepucmuk rnpu-
60p aemomamuyecku eHecem MoOnNpasKy Ha MeKywyr memmnepamypy
pacmeopa. [loamomy npu ucnosnb3oeaHuu paboqux amasioHoe C pHaso:
1,65, 4,01, 6,86, 9,18, 12,43 no N'OCT 8.135-2004, He cnnedyem eHOcumb amy
rnornpasxy epy4Hyio.

Ecnu npu ucnonb3oeaHuu 00HO20 U3 yKa3aHHbIX pacmeopoe npubop ez2o
HenpaesusibHO onpedesnus, Mo amo ceudemesibcmeyem o6 owubke unu
HeucnpasHocmu. B amom cny4yae 2padyupoeKy pekomeHOyemcsi npe-
peamb, u NPOAO/LKUMBL €e MOJILKO Mocjie ycmpaHeHusi Npu4YuHbl Henosao-
Ku (nyHkm 5 ma6nuua 1).

Ecnu e kayecmee 2padyupo8OYHO20 pacmeopa MpuUMeHsiemcsi pacmeop,
He ex0o0siuull 8 rnpueedeHHbIl nepeyeHb, Mo 3Ha4yeHue e2o pH Ans1 meky-
welu memnepamypsbi criedyem esecmu epyy4Hytro. [lpu py4yHol ycmaHoeke
cnedyem eeodumb 3HavyeHue pH epadyupoeo4yHO20 pacmeopa c y4Yemom
e20 mekyweli memnepamypsbi. Temnepamypa pacmeopa uHouyupyemcsi Ha
ecriomMo2amesibHOM yughpoeom nosie ducniesl.

[na aToro cnefyeT HaxaTb OAHY U3 KHO-
MOK Vv UINN A.

N3mMeHATb MOXHO Ty uudpy, KoTopas
MUraeT B OaHHbIN MOMEHT Ha gucnnee.
Bbibop paspsga ocyliecTBnsieTca KHomM-
kon BbIBOP, a yBenuyeHne wnu
yMeHbLUEHME LUNdpbl KHOMKaMU vV, A.

X
A
[

HACTPOMKA

o0
X u,.
=

TP 'm. =

pH

‘C

BbIBOP

C*@é@
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[Ana 3aHeceHua 3HaveHus pH nepsoro
rpagympoBOYHOrO pacTBopa B MaMmATb
npubopa cneayet HaxaTtb kHonky BBO[L.
[Mpnbop NpennoXxuT nepenTtn K rpagyu-
pOBKe Mo BTOpOMY pacTteBopy. Ha guc-
nnee muraet 3Ha4yoK, Wn3obpaxaroLwmm
CTakaH4YuK C uupon «2», npurnawias
MOMECTUTb ONEKTPOLAHYID CUCTEMY MU
TepMmogaTymk (MnNn TepMoMeTp) BO BTO-
POV rpagynpoBOYHbIA pacTBOp.

- -
.—--

HACTPOWMKA

/N

6 ma6bnuya 1).

Ha amom amane eo3moeH 8ble00 co0bWeHUsI cucmeMbl aemomMamu4ye-
cKoli QuazHocmuku npubopa 06 owubke npu pac4yeme 3HavYeHus Ei (MyHKkm

Ecnu onsi nocnedyrwuwux usmepe-
HuUl docmamo4HO 2padyupoeKku Mo
o0HOMy pacmeopy (7.2), Ha amom
3mane oHa Mo)xem 6bimb 3aeep-
weHa. [na amozo cnedyem
Haxamb kHornkKy PEXXKUM.

lMpu6op ebieedem Ha ducnneli co-
XpaHeHHoe & naMsimu 3HadeHue
Kpymus3Hbl 3571eKmpoOHOU Xxapakme-

pud @

—
g
'

-_—
ot

~J
Jy
S
(

L
.

|

pH

‘C

pucmuku (100 % om meopemud4e-
CKO20 3HaueHusl) u nepelidem e pe-
JKUM u3mepeHudl.

7.4.3 'pagyvpoBKa No AByM pacTBopam

Ans npogosmkeHust rpagyvpoBKM  NPO-
MbITb 3JIEKTPOOHYIO CUCTEMY U TEepMO-
AaTynk (TepMoMeTp) OAUCTUITIIMPOBAHHOW
BOAOW, OCYLIMTb (unbTpoBanbHOW O6y-
Marown n NOMeCTUTb UX BO BTOPOW rpagy-
MPOBOYHbLIA pacTBOp. HaxaTb KHOMKY
BBOA.

Temnepamypa emopoz2o 2padyupoe8o4YHO20 pacmeopa He OOJKHa omilu-
YambCcsi om memnepamypabl nepeoz2o 6osee 4em Ha *2 °C.

o Ipadyupoeka no emopomy pacmeopy moxem 6bimb npepeaHa Ha 1l060M
1 amane, onucaHHOM 8 nyHkme 7.4.3 Haxamuem kHonku PEXWUM. Ecnu 2pa-
dyupoeka npepbieaemcsi 00 3anucu 3Ha4yeHusi pH emopoz2o epadyupos8oy-
HO20 pacmeopa, mo 8 namsmu rnpubopa coxpaHumcsi paccHumaHHoe fnpu
e2padyuposke o rnepeomMy pacmeopy 3HayeHue Ei u meopemuyeckoe 3Ha-
4YeHue Kpymu3Hbl 3571eKMpPOOHOU Xxapakmepucmuku.
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Mpubop nepexoant Kk mameperHutro J0C
31eKTPOAHON CUCTEMbI, O YEM CUrHanm-
anpyet wmuraowmn  3Hak  «A3MEPE-
HUE». Ha aucnnee npmnbopa otobpaxa-
eTcsa namepeHHoe 3HadeHne OC anek-
TPOAHOW CUCTEMbI BO BTOPOM rpagympo-
BOYHOM pacTBoOpe, a Takke Temnepartypa
pacTtBopa.

YcTaHOBNeHne cTtabunbHOro 3HaveHus
O[C oanekTpogHon cuctembl npubop
onpegenseT aBTOMaTUYeCKW, npu 3TOM
pasfgaeTcs 3BYKOBOW CUrHam M npekpa-
waetcd muraHue 3Haka «USMEPEHUE ».

U/

HACTPOMKA

L
R

|

i '. .-'

‘C

i

lMonb3oeamenb camM Moxem onpedesiumb MOMEHM ycmaHoeJsleHusi cma-
6unbHbIx nokasaHul 34C u Haxamb kHonKy BBO/J do mozo, kak amo cOde-
Jnlaem npub6op.

/N

Ha amom amane eo3mMo)xeH ebie0od coobujeHusi 06 owubke, e03HUKwWeU
npu u3MepeHUU nomeHyuasna 3/71eKmpPoOHOU cucmemMbl 80 8MOPOM pac-
meope (nyHkm 7 mabnuya 1).

Ha ocHoBaHuu NoJiydeHHbIX OaHHbIX

HACTPOMKA

npubop  aBTOMaTMYECKN  onpenenut _ o
Grnvkanwmnm, COOTBETCTBYHOLUUA  3TUM ‘L L oH
AaHHbIM PacTBOp M3 nepedHa paboumnx (N

3TanoHoB (NnpunoxeHune A) 1 BbIBEAET Ha
aucnnen 3HadeHue ero pH npu Temne-
paType 25 °C.

/N

/N

Ans yoobcmea pabombl Ha Aucnnel npubopa ebieodumcsi 3Ha4YeHue pH
paboyez2o amanoHa Ons 25 °C (3Ha4YeHue, yKka3aHHOe Ha YyNnaKoeKe cmaH-
dapm — mumpa). llpu pac4emax 2padyupoO8OYHbLIX Xapakmepucmuk npu-
60p aemomamuyecku eHecem [OMPaeKy Ha MeKywyr memnepamypy
pacmeopa. lMoamomy npu ucnosib3ogaHuUu paboyux amasioHoe C pPHzso:
1,65, 4,01, 6,86, 9,18, 12,43 no N'OCT 8.135-2004, He cnedyem eHOCUMb 3My
nonpaexy epy4Hyio.

Ecnu npu ucnonb3oeaHuu oGHO20 U3 yKa3aHHbIX pacmeopoe npubop ezo
HenpaeusibHO onpedenus, mo amo ceudemesni.cmeyem o6 owubke unu
HeucnpasHocmu. B amom cnyyae 2padyupoeky pekomeHAyemcsl npe-
peamb, u NPOAOHKUMBL €e MOJILKO Mocsie ycmpaHeHUsl NPUYuHbl Henosao-
Ku (nyHKkm 5 ma6nuuya 1).

Ecnu B kayecTtBe rpagyMpoOBOYHOrO pacTtBopa MNPUMEHSETCA pacTBoOp He
BXOOALWMN B NPUBELEHHbLIN MNepeyeHb, TO 3HaveHue ero pH gna tekyllen
TeMnepaTypbl criegyeT BBECTU BPYYHYHO, TaK Kak 3TO ONMUCaHO B NMyHKTe 7.4.2.
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[na 3aHeceHUst 3HayeHWss pH BToporo BBOA
rpagyuMpoOBOYHOIO pacTBopa B NamsiTb

npubopa cnegyet HaxaTtb kHonky BBO[L.

3HayeHuss pH emopoz2o epadyupoeoYyHO20 pacmeopa usiu owubo4yHocmu
pacdema 3Ha4yeHuUsi Kpymu3Hbl 351eKmpodHolU cucmembl (nMyHkm 8-9 mab-
nuya 1).

f Ha amom samane e03Mo)xeH ebie0d coobuieHusi 06 owubke npu pac4deme

Mpnbop BbIBEAET Ha AUCMNEn NosyvyeH-
HOe 3HayYeHue KpPYTU3Hbl JMEKTPOOHOM
XapakTepuctukn (B % OT TEOPETUYECKOTO
3HayeHus1) 1 aBTOMaTUYECKN NepeneT B
pexum mnamepeHnda. B namatn npubopa %
COXpaHUTCHA paccynTaHHoe 3HadeHue E;j
N KPYTU3HbI 3N1EKTPOOHON CUCTEMBI,

!
m(
ou(

L™

\
o

.
I
S
(

[lepeyeHb BO3MOXHbIX OLIMOOK M crnocobbl MX YCTpaHeHUs NpuBeLEHbl B
pasgene 11.

7.5 'papympoBKa C yTOYHEHMEM KOOpPAMHAT M30MNOTeHUMaribHOMU TOY-
Kn anekTpogHou cuctemMbl (pexnm «<HACTPOUKA pXi»)

Fpadyupoeka ¢ ymo4HeHueM KoopOuHam u3ornomeHyuanbHOU MOYKU
anekmpoOdHoli cucmeMbl ocyujecmesnsiemcsi no deym pacmeopam. B ka-
yecmee emopo20o 2padyupoeoYHO20 pacmeopa csedyem ucnosib3oeams

pacmeop, pH komopoz2o Haub6onee omdasnieH om 3Ha4eHusl pPXi, HO Haxo-

dsswulicsi 8 npednosiacaeMomM Oduana3oHe usmepeHul. B npomueHom cny-
Yyae pe3ysibmamsbl 2padyupoeKu Mo2ym 6bimb HEGEPHBbI.

[EIEETE
KHonkot BbIBOP crieayet ycTaHOBUTHL -"H,L' "
pPeXUM nsmepeHnn «pH». minlm Fal
JC *
TP '. -'
Haxunmasa Ha KHOMKY PEXXWUM, BbibpaTb - -
pexum «HACTPOWUKA». Mpu 3toM Ha
OVCTNee  HauMHaeT  MuraTb  3HaK a0y .
«HACTPOUKA» 1 3Hak «pXi», a Ha oc- ;);(; K EX
HOBHOM W [OMOSMHUTENIbHOM LIMAPOBOM ax )y
rnorne Aucnnest CoXpaHsATCA pesynbTaThl R

TEKYLLEero UaMepeHusl.
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[ns npedomepauwieHus cry4aiiHo20 3anycka pexuma «HACTPOUKA pXi»
ex0d 8 He20 npoucxodum MOoJILKO rocJsie Haxamusi kHonku BBO/]. Ecnu
kHonka BBO/ He 6bina Haxama e me4veHue (5 — 7) cekyHO, npubop eo03-
epawaemcsi 8 pexum «M3MEPEHUE». Bo u3bexxaHue nomepu 2padyupo-
B804YHbIX XapaKmepucmuk, eeeldeHHbIX 8 NMaMsmb npeobpa3oeamersisi, He
pekomeHdyemcsi 6e3 Heobxodumocmu exodumb e pexum «HACTPOUKA

pXi».

BbinonHnTe onepauyun, onucaHHole B
pasgenax 7.4.2 - 7.4.3. llocne BBegeHus
3Ha4vyeHna pH BTOporo pacteBopa nepe-

XO4 B PEXUM W3MEPEHWUS He MpPOU3BO- S ey

ONTCHA, U Npubop NpPeanoXuT HarpeTb

UM oxnaguTb BTOPOW rpagyvpOBOYHbIN

pacTBOp AN YTOUYHEHUSI MOMOXEHUS KO- - ::C:
opauHaT M3onoTeHumansHon Touku. Mpu a

3TOM Ha gucnnee muraet 3Hak «U3ME-
PEHUE» n cumBon eguHuy, namepeHus
Temnepartypbl.

° Ecnu mepmodam4uk (6 mom 4ucne
1 8CMPOEHHbIU 8 KOMOUHUPOBAHHbIU
anekmpod) k npubopy He nooKIio- i
4yeH, mo npubop npeodsoxum eee- o =
cmu Hogyl memmnepamypy pac-
meopa epyYHYH.

Ha Jducnnee npu6opa omobpaxa- " ',"' M7
emcsi paHee ycmaHoesieHHasi mem- T e
nepamypa pacmeopa. Mnadwul ‘!
pa3psd memnepamypbl U eOQUHUUbI

usmMepeHuss muz2arom.

HarpeTb unn oxnagntb BTOPOM rpagyumpoBOYHbBIN pacTBOp 4O TeMnepaTypsbl,
Npn KOTOPOMW MpennonaraeTcs Npou3BOAUTbL MOCrenywmne n3MepeHns, Ho
He MmeHee Yyem Ha 20 °C. Bo BpeMsi HarpeBaHusi pacTBopa ero pekoMeHayeT-
CH nepemMeLunBaThb.

Ecnu mepmodamyuk (8 mom 4ucrie eCMPOEHHbIUl 8 KOMOUHUPOBaHHbIU

A anekmpod) K npubopy He MOOKYeH, Mo crsiedyem u3Mepumb MepMo-
MempomM memnepamypy pacmeopa u ycmaHosumb ee 3HayeHue Ha duc-
nnee kHornkamu v, A u BbIBOP (5.5).

peHHoe usiu esedeHHOe 3Ha4YeHUe memnepamypbl 6ydem omau4yambscsi om
ucxodHo20 b6osiee yem Ha 20 °C.

;_’j ﬂpodomkeHue epadyupoeku 803MOXHO MOJIBKO MnocJie moeo, KaKk u3me-

HaxaTtb kHonky BBO[, npu atom name-
PEeHHOe WNN YCTaHOBJIEHHOE 3HadeHue BBOA
TemnepaTypbl 6ygeT 3aHeceHO B NamsTb

npuodopa.
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Mpubop nepexoant Kk mamepenHuto IS0C
31EKTPOAHON CUCTEMbI, O YEM CUrHanu-
anpyet wmuraowmn  3Hak  «A3MEPE-
HUE». Ha aucnnee npmnbopa otobpaxa-
eTcsa namepeHHoe 3HaveHne SC anek-
TPOOHOW CUCTEMBI, a Takke Temnepary-
pa pacTteopa.

YcTaHOBNeHMe cTtabunbHOro 3HaveHus
O[C oanekTpogHon cuctembl npubop
onpegenseT aBToMaTUYeCKn, Mpu 3TOM
pasgaeTcd 3BYKOBOW CUrHam W npekpa-
waetca muradme 3Haka «MISMEPEHUE ».

HACTPOMKA

=

T

X

g X

WA

‘C

naem npub6op.

° lMonb3oeamenb caM MoXXem onpedesiumb MOMEHM yCcmaHoeJsIeHUsi cma-
1 6unbHbIx nokasaHul 3[C u Haxxamb kHonKy BBO/] do mozo, kak amo cde-

Ha paucnnee npubopa oTobpaxkaetcs
3HayeHue pH BTOpPOro rpagyMpoBOYHOrO
pactBopa npu temnepatype 25 °C.

HACTPOMKA

i
(

-_—
=9 l

{
\ A
LVt

¥

pH

B cny4ae ucnonb3oeaHuu pabo4yux amasnoHoe ¢ pHzse: 1,65, 4,01, 6,86, 9,18,
12,43 no 'OCT 8.135-2004, He cnnedyem Koppekmupoeamb 3MO 3Ha4YeHue,
npubop camocmosimesibHO 8Hecem rorpasKy Ha MeKyuwyro memnepamypy

pacmeopa.

Ecnu B kKayecTBe rpagyMpoBOYHOIrO pacTBopa NPUMEHSIETCSt pacTBOP He BXO-
OSLWWIA B NPUBEAEHHbIN NepeYeHb, TO 3HadeHne ero pH ans Tekyulen temne-
paTypbl crieayeT BBECTU BPYYHYHO, Tak Kak 3TO ONMcaHo B NyHkTe 7.4.2.

Mpnbop BbIBEAET Ha AUCMNEN MNOSy4YeH-
HOe 3HayeHue KPYTU3Hbl INEKTPOOHOM
XapakTepucTukn (B % OT TEOPETUYECKOTO
3Ha4YeHNsA) U aBTOMaTUYECKM NepeneT B
pexum mnamepeHunda. B namatn npubopa
COXPAHATCA pacCyYMTaHHble 3Ha4YeHus
pXi, Ei N KpYyTU3HbI 3NEKTPOAHOU CUcTe-
Mbl.

AR YN
L 8 X |

Ha amom amane e03MoO)eH ebie0d coobuweHuUss cucmemMbl asmomamuye-
cKkoli QuazHocmuku npubopa o6 owubke npu pacyeme 3Ha4YeHust PXi

(nyHkm 10 ma6nuuya 1).
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7.6 KoHTponb npaBUNbLHOCTU NpOBeAEeHUA rpagynpoBKU

[MpoBepka NpaBUNbHOCTU MPOBEAEHUSA rPagyMpoOBKN NPOU3BOAUTCSA B pe-
*ume «MSMEPEHMUE».

[na 3TOro HyXHO NPOMbITb 3NEKTPOAHYKD CUCTEMY U TEepMOAATYUK WK
KOHTPOSIbHBLIN TEPMOMETP U MOrpPy3nTb B rpagynpoBOYHbIA PacTBOp, HE UC-
NONb30BaBLLMNCA NPU rPagynpoBKe, HO HaXo4AWMNCA B Anana3oHe namepe-
HUR. [1pyM NCNONBb30BaHMM PYYHOW YCTAHOBKM TemnepaTypbl crieqyeT BBECTU
Temnepartypy pacteopa (5.5).

[Mocne cTtabunusaumm nokasaHun Ha gucnsiee JOSMKHO YCTaHOBUTLCS 3Ha-
YyeHne pH, oTnu4yaroLwancs oT 3Ha4YeHUsl UCMNOoSIb3yeMOro pacTBopa Ha Benu-
YMHY He Bornee OOMNYCTUMOW MOrpPeLUHOCTU, MpU 3TOM cnegyeT ydYuTbiBaTb
TemnepaTypHyr 3aBMCUMOCTb pacTtBopa (npurioxeHue A). B npoTueBHoOM cny-
Yae cnegyeT NPOBEPUTL rPagynpOBOYHbIE PACTBOPbLI U NPOBECTU MOBTOPHYHO

rpagyvpoBKy.
8 BPEMEHHAA OCTAHOBKA NMPOLECCA UBMEPEHUA

[Mpouecc namepeHnin MoXeT BbITb BPEMEHHO OCTAHOBMEH C yAepXaHNeM
TeKyLwlero 3HadyeHus Ha gucnnee. [na atoro crnenyet B pexume « AISMEPE-
HUE» Haxatb kHonky CTOIN.

Ha gwucnnee racHetr 3Hak «UA3MEPE- e
HUE» n 3aropaetcsa 3Hak «CTOIlM». lNpo- -
LleCC M3MepeHus npekpallaeTcs, Ha -' ’-‘ ,-' i
Aucnrnee BbIBOAUTCA pe3ynbTaT usmepe- mlefm Val
HUS1, NONYYEHHbIA B MOMEHT HaxaTusl Ha ’:‘ L" ¢

kHonky CTOIN. * -

[M3MEPEHVE]

Mpn HaxaTun Ha kHonky PEXKUM unawe- -" H :-' B
peHne Bo30bHOBNAETCA. e

o

i h o

9 PABOTA C BJIOKHOTOM

[Mpn pabote B pexume «U3MEPEHUE» nonb3oBatento npegocra.rieHa
BO3MOXHOCTb UCMOSIb30BaHNA 3MNEKTPOHHOro GrOKHOTa Ans 3anucu pesyrb-
TaToB uaMepeHnn B 30 s4yeek onepaTMBHOM MaMATU U MOCneayrLwero mnx
npocmoTpa.

NHdpopmaumsa, 3anmucaHHasa B GMOKHOT, COXPaHSETCS MOCre BbIKNKYeHUd
npudopa 1 MOXeT XPaHUTLCHA B TEYEeHMEe ONNTENbHOI0 BPEMEHM.

Hanuune 6nokHoTa nonesHo, HanpumMmep, nNpyu NpoBeaeHUn cepum namepe-
HWA B NOMEBbIX YCMOBUSAX C nocreayowen obpaboTkon pesynbTaTtoB B Nna-
bopaTtopun.
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9.1 MNopsaaok coxpaHeHUA pe3ynbTaToB U3MEePEeHUN

[nsa coxpaHeHnsa pe3ynbTaToB B peXUMe
«U3MEPEHUE» HeobXxoanMmo KHOMKOWM
CTOIN ocTaHOBUTL MNpPOLIECC U3MEpPEHUs

8).

cTon

JX
L0
i i g

7] b o

pH

HaxaTb KHOMKy V. [0TOBHOCTb npubopa K
COXpaHeHuo pesynbTata WHOMUMpyeTcs
Ha aucnnee aHakoM « M J». Ha ocHOBHOM
nosie gucnresa coxpaHaTca pesynbTaThbl
nocrnegHero M3MepeHusi, Ha BCNoMora-
TEeNbHOM UMPOBOM Mone BbIBOAUTCS HO-
Mep SA4Yerku, crieqyroLllen 3a nocregHen
3anosIHEHHOW paHee.

M

JOL

L

w T
bt e

pH

Haxatmem KHOMOK V U A MOXHO Bbl-
BbpaTb nobyo Opyryo A4enky OnokHorta
ot 1 go 30.

0 ©

nnn

M

J0L
A X

M
S B

pH

Ana 3anucu pesynbtata U3MepeHusl B
BblOpaHHyl0 a4yeriky 65iokHOTa crefyet
HaxaTb kHonky «BBO[LO». MNpubop aBTo-
MaTuyeckn nepexogut B pexum «U3-
MEPEHUE».

w
o
O
=]

[13MEPEHMVE]

JOL
L
]

i L .-'

pH

A Ecnu siyelika He nycma, mo npedbiOyuwjuli pe3ysibmam mepsiemcs.

Haxatunem kHonkn PEXWUM moxHo 3a-
KOH4YMTb paboTy c GnokHoTtom 6e3 co-
XpaHeHus1 pesynbtatoB. [lpubop nepe-
xoauT B pexum « UISBMEPEHUE ».

[13MEPEHMVE]

JOL
L
]

i L .-'

pH
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9.2 NMopsaaok nsBrevyeHUs pe3ynbTaToB U3MEePEeHUN

[nsa n3BneyeHnsa pesynbTaToB B peXnve
«U3MEPEHUE» HeobXxoanMmo KHOMKOWM
CTOIN ocTaHOBUTL MNpOLIECC U3MEepPeHUs

(8).

cTon

1Y
0. (L

iy
X

pH

HaxaTtb kHonky A. [lpubop nepexoauT B
PEXUM YTEHUS, NPU 9TOM Ha gucnnee uH-
ANUMpPYETCA 3HaK «@» N HOMEpP SYENKU, B
KOTOpPYK ObINI0 NPOM3BEOEHO MocreaHee
coxpaHeHue. Ha ocHoBHOM none guc-
nnes wnHouvumpyetca 3HadeHue pH (mB)
COXpPaHEHHOE B 3TOU A4YENKe.

L

’-'I .-' -'
S |
(XX

pH

HaxaTnem KHOMOK V U A MOXHO Bbl-
BpaTtb nobyto Apyryto s4enky 6rnokHoTa
oT 1 po 30. Ha aucnnee BbIBOOUTCSA 3Ha-
yeHne pH (MB), coxpaHeHHOe B s4enke
noA BblIOpaHHBIM HOMEPOM.

nnn

©

000

RN

o T
|

pH

Uepe3 HEeCKOmbKO CeKyHL HOMep SYenku

S

pH

racHeT W BblBOOWUTCHA 3HaYeHWe Temnepa- s AR
Typbl aHan13npyemoro pacteopa. R -«
S
[13MEPEHWE] - . i
[na so3spaTta B pexum «U3BMEPEHUE» ’L' : : " "

cnepyeT HaxaTtb KHoMKy PEXXKUM.

iy
L
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10 TEXHUWYECKOE OBCITYXUBAHUE NPUBOPA

10.1 lNpwn akcnnyaTaunn pekomMeHOyeTCca He pexe OAHOro pasa B Hedesto
NpoBepsiTb CTabuUnbHOCTb paboTbl ANEKTPOAHOM CUCTEMBbI MyTEM MPOBEPKU
nokasaHui npubopa cornacHo 7.6.

[‘pagynpoBky npubopa cnegyeTt Npou3BOAUTL COrflacHoO pasgena 7 He pe-
Xe OQHOro pasa B [jBe Hefenu.

10.2 TexHn4yeckoe obCnyxMBaHue 3NekTpoLoB

TexHndyeckoe obcnyxuBaHuWe 3NEKTPOOOoB criegyeT Npou3BOAUTbL B COOT-
BETCTBUM C yKa3aHUSAMM, N3MOXKEHHLIMU B X IKCMSTyaTauMOHHON OOKYMEHTa-
LN,

B npouecce akcnnyaTaumm Heob6xoauMo nepuoguyeckn nNpousBoauTb ne-
pesanpaBky aM1ekTpoaa cpaBHEHUST UNN KOMOUMHNUPOBAHHOIO ANekTpoaa.

B nepepbiBax mexay MaMepeHnamMun anekTponbl HEOOBXOOUMO XpaHUTb B
COOTBETCTBUM C YKa3aHUAMU UX IKCMITyaTaLuMOHHON JOKYMEHTaLMN.

10.3 TexHnyeckoe obcnyxmBaHne npeobpasoBartens

UMCTKYy Hapy>XHOW NOBEPXHOCTM NpeobpasoBaTens crneayeT Npon3BoauTb C
MCMNOMb30BaHNEM MSATKMX MOKLLUX CPEenCTB, He Jonyckad UX nonagaHusa Ha
pas3beMb.

[Mpn crnyqyanHom nonagaHnm MorLwmMx NMbo aHanmM3npyemMblx pacTBOPOB Ha
pa3beMbl NPOMbITb pa3bembl AUCTUNIIMPOBAHHON BOAOW, TLLATESIbHO NPOCY-
LUNTb B NOTOKE TEnsoro Bo3ayxa.

11 ABTOMATUYECKAA OUATHOCTUKA NPUBOPA. XAPAKTEPHbIE
HEUCITNPABHOCTU U METOAbI UX YCTPAHEHUA

Cpasy nocne Bkno4YeHus npnbop npoeoauT camoTtecTtupoBaHue. Mpu o6-
Hapy)XeHUM HeucrnpaBHOCTU npeobpasoBaTensl, HeUCNpPaBHOCTU 3MNEKTPOa-
HOW CUCTEMbI, @ TaKke, ecrnv B MNpoLecce rpagyvpoBKkM ObiNn AOMyLLEHbI
oLIMOKK, Npnbop aBTOMATUYECKN NHONLMPYET OLLIMOKY Ha AUCnnee.

BHellHee nposiBneHne owmnbok, BeposiTHas NpuyYMHa U MeToabl UX ycTpa-
HEeHUs nepeYncneHsl B Tabnuue 1.

Ecnun HencnpaBHOCTb CaMOCTOSATENBHO YCTPaHUTbL He yaaeTcs Heobxoau-
MO 0bpaTUTbCA Ha NpeanpusaTMe NPOU3BOASLLEE PEMOHT.
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Tabnuuya 1
HanmeHoBaHus
HeucnpaBHOCTEN, UX BeposaTHas MeTon
NHavkaums
BHELLIHEE MPOSABNEHNE U npuynHa yCTpaHeHus
NpU3HaKn
1 2 3 4
HencnpaBHOCTM o0OLlero xapakrepa
1 Bnok nuTtaHuMsa He noa- He ycTaHoBneHbl vnu | YCTaHOBUTbL  Unun
KntoyeH. [NpeobpasoBaTtenb - paspsikeHbl 3fIEMEH- | 3aMEHUTb 3NEMEH-
He BKMoYaTCA. Tbl MUTAHUS. Tbl MUTAHUA.
HeuncnpaBHocTb 6no- | O6paTtutbes Ha
2 bnok nutaHus nopgknto-
Ka MNUTaHna wnu co- | NnpeanpusTue,
yeH. [MpeobpasoBaTenb He -
eanHNTENbHOro kabe- | nponsBoasilee
BKIHOMaTCS.
ns. PEMOHT.

3 HanpsikeHne aBTOHOMHO-
ro0 UCTOYMHUKA MUTAHUA Me-
Hee 5 B.

"opuT 3HaK

PaspsikeHbl
Tbl NMUTAHWUS.

3J1IEMEH-

3aMeHUTb anemMeH-
Thl MUTAHUA.

4 [Mpn NOAOKNKYEHHOM Tep-
MoJaTyuMke Ha gucnnee WH-

anunpyeTcd 3Hak «» .

O6pLiB B Kabene unu
pasbeme Tepmopaart-
ynka. HeucnpaBHOCTb
TepMoaaryuka.

YcTpaHuTb 06pbIB.
3amMeHUTb  TepMmo-
AaTyuK.

HencnpaBHOCTU 1 OoINGKHK, BbIIBNsieMble NpU rpagympoBKe npubopa

5 Mpu ncnonb3oBaHnn B Ka-
YyecTBe rpagympoBOYHOro
pacTtBopa oAgHoro u3 pabo-
4YMX 9TanoHoB C pHzs: 1,65,
4,01, 6,86, 9,18, 12,43 no
MOCT 8.135-2004, npubop
ero HenpasBunbHO onpege-
nsieT. lNonbiTka BBECTU 3Ha-
YyeHue ero pH Bpy4Hy Npu-

B npubop BBeaeH.l
KoopauHaTbl  M30Mo-
TEHUMANbHOW  TOYKMU
He COOTBEeTCTBYIOLLNE
NPUMEHSEMON  AfiEK-
TPO4HOW CUCTEMBI.

[MpoBepuTb  ycTa-
HOBIEHHbIE 3Hauye-
HUS KoopauHaTt
M30MnoTeHLManbHoOn
Toukn (6.1) n npm
HeobxoaMmMocTu
oTpedakTupoBaTb
nx (6.2.)

Owwnbka npu npuro-
TOBNEHUN Tpagympo-

NcnpaButb owmnbky
N NOBTOPUTbL rpa-

BOYHOro pacTteopa. OYVPOBKY.
BOOAUT K cooOLeHnto o060
oLLINGKE OnekTtpoa BblpaboTtan | 3aMeHuTb anek-
' CBOW pecypc unu He- | Tpog U MNOBTOPUTL
NCnpaBeH. rpagyvpoBKy.
MpoBeputb  ycTa-
B npubop BBeaeHbl | HOBNEHHbIE 3Ha4e-
KOOpAWHaTbl  U30MO- | HUA koopaunHat
TEHUMaNbHOM  TOYKM | M30NOTEHUMANbHOM
He cooTBeTCcTByOLWMe | TOYkM (6.1) 1 npwu
6 PaccuntaHHoe 3HaveHue FopuT NPUMEHSAEMON  3nek- | HeobXoaNUMOCTH
Ei otnvyaeTca oT BBeaeH- TPOLHON CUCTEMBI. OTpeaakTMpoBaTb
«OwmnodKa»,
Horo B npubop 6onee 4yem nx (6.2).

Ha 50 uB

Muraet «Ej»

Owwunbka npu npwuro-

NcnpaBuTb owmnbky

TOBNEHUN Tpagympo- | 1 MNOBTOPUTbL rpa-
BOYHOrO pacTBopa. OYVIPOBKY.
OnekTtpoa BblpaboTtan | 3aMeHuTb anek-
CBOM pecypc Wnn He- | TPO4 W MNOBTOPUTL
NCnpaBeH. rpagyvpoBKy.
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[podomkeHue mabnuusbi 1

1 2 3 4
Owwunbka npu npuro-
TOBIIEHUN PacTBOPOB
FopuT «OWwmbKay, Unn  NCnonb3oBaHue
7 Tpu rpanyuposke | wepenyetoa wan- | Lt BECTEICE T vaane ownbky
n3mepeHHoe  3Ha4e- | Kaums 3HakoB

Hue JOC anekTpoa-
HOMW CcUCTeMbl B nep-
BOM pacTBOpe paBHO
3Ha4YeHuK BO BTOPOM
pacTBope.

Uepes 4-6 cekyH
npubop npegnara-
eT MoBTOpPUTb rpa-
AYMPOBKY MO nep-
BOMY pacTBopy

TBOpA.

M MNOBTOPUTb TIpa-

Mcnonb3oBaHne ang | AyMPOBKY.
rpagyvpoBKM pacTBO-

poB ¢ pH pasnuyaio-

LWMMUCA MeHee 4eMm

Ha 1.

MoBpexgeHa paboyvasa | 3ameHnTb anek-
mMembpaHa  M3Mepu- | TPO4 U MOBTOPUTb
TENbHOro ANeKTpoAa. | rpagyvpoBKY.

8 BBopg 3HayeHuna pH

BTOpPOro  rpagaympo-
BOYHOIO  pacTBopa,
oTnuyarowierocs  oT

pH nepBoro, MeHee
4yeM Ha eauHuLy.

FopnT «OwmnbKa,
yepenyeTcs MHAn-
Kaums 3HaKoB

112,

Uepes 4-6 cekyH
npubop npegnara-
eT NoBTOPUTb BBOA
3Ha4yeHna pH BTO-
poro rpagyvpo-
BOYHOrO pacTeopa.

BBog HeBepHOro 3Ha-
YyeHus.

WcnpaButb owwmnb-
Ky.

Mcnonb3oBaHne gng
rpagyvpoBKN pacTBO-
poB c pH, pasnuyato-
LUIMMUCH MEHee YeMm
Ha 1.

NcnpaBuTtb owmnbky
M NOBTOPUTbL rpa-

AYVPOBKY.

9 KpymmsHa oanek-
TPOOHOW  XapakTepu-
CTMKM  BbIXOOUT 3a
npegensl 90 ... 110%
OT  TEOpPETMYECKOro
3HayeHuss (S MeHee
53,2 nnn Gonee 65,1
MB/pH npwu 25 °C).

Fopnt «OwmnbKay,
muraet «S». Yepes
4-6 cekynp npmbop
npeanaraet no-
BTOPUTb  rpagyu-
POBKY MO MepBOMY
pacTBopy.

Owwunbka npu npuro-
TOBMEHUN Tpagyunpo-
BOYHbIX PACTBOpPOB.

BBog HeBepHbIX 3Ha-
YyeHun pH rpagyvpo-
BOYHbIX pacTBOPOB.

WcnpaBuTtb owmnbky
M NOBTOPUTbL rpa-

M3mepeHHoe Unn | BYNPOBKY.
YyCTaHOBfIEHHOE  3Ha-

YyeHne TemnepaTypbl

He COOTBETCTBYET

JEeNCTBUTENbHOCTM.

AnekTpoa BblpaboTtan | 3amMeHuTb anek-
CBOW pecypc WNn He- | TPO4 W MNOBTOPUTL
NcrnpaBeH. rpagyvpoBKy.
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OkoHyaHue mabnuubi 1

1 2 3 4
lMpoBeputb  ycTa-

B npubop BBeAeHbl | HOBNEHHbIE 3HaYe-
KoopauHaTbl  M30MO- | HUS koopauHaT
TEHUMarNbHOW  TOYKMU | U30MNOTEHLMANBHOM
He cooTBeTCcTBylOWMeE | ToUkn (6.1) n npu
npuMeHsemMon  anek- | Heob6xogMMocTn
TPOAHOW CUCTEMBI. oTpefakTupoBaTb

10 PaccuntaHHoe 3HadeHune | oput nx (6.2).

pXi oTnnuaetcs oT ycra- | «Owmnbkay, ?um6|<a Py 1puro-
OBMEHUN rpagympo-

HoBrneHHoro Gonee 4yem Ha | MUraeT BOYHbIX PACTBOPOB.

0,8 pH. «pXi». Wcnpasutb owmnbky

M3amepeHHoe nnm
YyCTaHOBMNEHHOe 3Ha-

n NOBTOPUTb TIpa-

YyeHne Temnepatypbl AYNPOBKY.

He COOTBETCTBYET

OENCTBUTENBHOCTW.

onektpoa BblpaboTan | 3aMeHUTb  anek-
CBOW pecypc Wnu He- | TpPOA4 M MNOBTOPUTb
ncnpaBeH. rpagyvpoBKy.

HencnpaBHOCTU 1 OLUMGKU NPU U3MEPEHUAX

O6pbIB B LeNnN anek-
TPOAOB.

YcTpaHuTb 06pbIB.

onektpoabl He no- | [orpysnte  anek-
11 Tleperpyska no Bxoay. | Foput TPY>KEHbl B pacTBOp. | TpoAbl B pacTBop.
HanpsikeHne Ha Bxoae Bbl- | «OwmMbKay, HapylieHo ncrevyeHmne
XoOuUT 3a npegensl gonycka | muraet N3 anekTpoga cpas-
+ 2000 mB. «MmB». HEHUA WNU BO3AYyLW- | YCTPaAHUTb  HeUc-
HbI My3blpeK Bbi3Basn | NPaBHOCTb.
B HEM pas3pbiB 3Nek-
TponuTa.
Obpeis B Uenm anek- YcTpaHuTb 06pbIB.
TPOAOB.
onektpoabl He no- | [orpysnte  anek-
12 lNeperpyska pesynbTaTa. FoouT rPY>XeHbl B pacTBop. TpoAbl B pacTBop.
MonyyeHHoe B peasynbTaTte op 6 BosgyLwHble nysbipu B
pacyeToB 3HayeHune pH BbI- «IHnokan, anekTpoae cpaBHEHUS
XoauT 3a npepensl Auvana- MuAraeT UM HapylleHue Wuc- YCTpaHUTL  Heuc-
«IM pH». NPaBHOCTb.

30Ha + 20,0 pH.

TE€YEeHUd SneKTponuTa
N3 Hero.

pagyvpoBka npose-
AeHa HeBepHO.

MpoBecTn noBTOP-
HYIO rpagyMpoBKY

13 lMNMoka3aHna npubopa He-
YCTONYUBBI.

Hapyluenvne koHTakTa
B MECTe MOAKMHYEHNS
3IEKTPOAOB.

BosaywHble ny3bipun B
aNeKkTpoae CpaBHEHNS
N HapyleHne wuc-
TeYeHnsa anekTponuta
N3 Hero.

[MpoBepuTtb
HageXHOCTb  NoA-
KINtoYeHns anek-
TPOAOB.

YcTpaHuTb  Heuc-
NpPaBHOCTb.
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NMPUNOXEHUE A
(cripasoyHoe)

3HayeHusa pH pabouunx atanoHoB (FTOCT 8.135-2004)

Tabnuua A.1
0,05 0,05 0,025 monb/kr 0,01 Kanbuun
MOJb/Kr MOJb/KP HaTPUN MOHOMMA- | MOMb/Kr | rMOpoKCcua
°C Kanuu kKanun | pogocdart + 0,025 | HaTpui | (HaCbILLEHHbIN
TeTpaok- | rmapod- | MOSbL/Kr Kanuu an- | TeTpa- | pacTtBop npu
canat Tanart rmapodocdar bopat 20 °C)
0 - 4,000 6,961 9,451 13,360
5 - 3,998 6,935 9,388 13,159
10 1,638 3,997 6,912 9,329 12,965
15 1,642 3,998 6,891 9,275 12,780
20 1,644 4,001 6,873 9,225 12,602
25 1,646 4,005 6,857 9,179 12,431
30 1,648 4,011 6,843 9,138 12,267
35 1,649 4,022 6,828 9,086 12,049
40 1,650 4,027 6,823 9,066 11,959
50 1,653 4,050 6,814 9,009 11,678
60 1,660 4,080 6,817 8,965 11,423
70 1,67 4,12 6,83 8,93 11,19
80 1,69 4,16 6,85 8,91 10,98
90 1,72 4,21 6,90 8,90 10,80
95 1,73 4,24 6,92 8,89 10,71

3Ha4veHne pH npu NPOMEXYTOYHbIX 3HA4YEHNAX TeMnepaTypbl onpeaens-
IOTCA JIMHENHOW MHTEPNONALNEN.
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