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Hacrosimuit OKyMEHT SIBIISIETCS COBMEIICHHBIM M BKIIIOYAET pas/elibl mac-
MopTa, a TAKXKE METOJIUKY ITOBEPKH.

PykoBoacTBO mpenHa3HA4YeHO JISI M3YyYEHUS TEXHUYECKUX XapPaKTEPUCTUK
pH-merpa MAPK-903 (@ pmampneitimem pH-metp) wucnomnennit MAPK-903 u
MAPK-903/1,mpaBwt ero sKCIuTyaTaIiy, a Takxke IS y4eTa MoBepoK mproopa.

[Tpu nepenaue pH-meTpa B peMOHT uiau Ha noBepky PO mepenaercs BmecTe ¢
IPUOOPOM.

pH-meTp cooTtBercTByeT TpeboBanusM ['OCT 27987-88 AnanuzaTopsl Kui-
koctu noreHnuomerpudeckue I'CII. OOmue Texunueckue ycnoBusi», TY 4215-027-
39232169-200% xomiiekTy KOHCTpykTOopckoit nokymenTaniuu BP48.00.000.

1 BHUMAHMUME: KoHcTpyknum 3j1eKTPOA0B U 0J10Ka NMpeodpa3oBaTeib-
HOI'0 coaep:kat crexyi0. Ux HeoOxoaumo odeperath OT ya1apoB!

2 BHUMAHMUE: B u3nenuu ucnojib3yercs njieHouHas kiasuarypa. Cie-
AyeT n30eratb HA’KaTHS KHOINOK OCTPBIMHM NpeaMeramu!

1 ONMUCAHUE U PABOTA

1.1 Ha3sHayeHue u3denus

1.1.1HaumenoBanue u 0003HaUEHUE U3IEITUS

pH-MeTp ¢ KOMOMHUPOBAHHBIM AJIEKTPOIOM:

pH-wemp MAPK-903TY 4215-027-39232169-2007

pH-MeTp ¢ pazaenbHBIMU AIIEKTPOAAMHU:

pH-uemp MAPK-903/1TY 4215-027-39232169-2007

1.1.2Ha3nauenne usnenus

pH-meTp npeanasHaueH 1j1si U3MEPEHHsI TIOKa3aTels AKTUBHOCTH HOHOB BOJIO-
poxna (pH), remnepaTypbl BOIHBIX pacTBOPOB U d1eKTpoaBrxkytien cuisl (3C).

1.1.3006nacTh npuMeHEHUs

O6nacte mpumeHeHuss PH-MeTpa — Ha MPENNPHUATHSX TETUIOIHEPTETHKH, B
pa3IMYHBIX OTPACIIAX MPOMBIIUIEHHOCTH U B CEIbCKOM XO3SIICTBE.

1.1.4Tun u3mMepuTeNnbHOTrO Mpeodpa3oBaTes:

— paboTaromumii ¢ YyBCTBUTEIBHBIM JIEMEHTOM 1715l u3Mepenust pH;

— 0e3 raJibBaHU4eCKOro pa3esieH s BX0/1a ¥ BBIXO/IA;

— B BHJIE IEPEHOCHOI0 MajorabapuTHOro 0J0Ka ¢ BCTPOCHHBIM YCTPOHCTBOM
VH/IMKAIIWY,

— ¢ BbIJayeil pe3ynbTraToB u3MepeHus mno nopty USB Ha mepcoHanbHBIM
kommeiotep (I1K);



— C IIOTPYKXHBIM UYBCTBUTCIIbHBIM 3JICMCHTOM,
- C HpeHBapHTeHBHBmd3HCKTpOHHBm4yCHHHTeHeM,BCTpOCHHBmdBﬁHpeO6pa-

30BaTCIIb.

Tunel IPUMEHSAEMBIX 3JICKTPOJIOB B 3aBUCHMOCTH OT HCHoOJIHeHUs PH-meTpa
npuBeieHbl B Tabnuie 1.1.

Taonuya 1.1 — Tunwvl npumensiemoix 31eKmpo008

HNcnonnenue Tun npuMeHsIeMbIX No Nsrorosurens
pH-metpa AIIEKTPOJIOB B ['ocpeectpe

MAPK-903 | DexTpo/; CTEeKISTHHBII
KOMOMHHPOBaHHBIN 16767-03 OOO HIIO
DCK-10601/7K80.7) «M3mepuTenpHast
DJEKTPOJ CTEKIISTHHBIH texauka UT»,
KOMOWHUPOBAHHBIN 16767-03 | r.Mocksa, Poccus
DCK-10601/4K80.7)
DIIEKTPOJT CTEKJISTHHBIN PVII «I"omenbckuii
KOMOMHUPOBAHHBIN 6530-99 3aBOJI
naboparopublii DCKJI-08M U3MEPUTENbHBIX
DNEKTPO CTEKIISTHHBIN prudOpOB»,
KOMOWHUPOBAHHBIN 6530-99 r. ['omens,
naboparopubiii DCKJI-08M.1 PecriyOnuka benapych
KoMOuHMpOBaHHBIH
PH-351eKTpoI C TeneBbIM 3 JUMO GmbH& CO
3aIOJTHCHUEM, THII Fulda Germany
201020/51-10-04-22-120/000

MAPK-903/1 DnexkTpoa CTeKISHHBIH
DNC-10601/7K80.7) 16393-03
DIEeKTPOJT CTEKISTHHBIN OOO HITO
2C-10601/4K80.7) 16393-03 «M3mepuTenpHast
DIEKTPO]T CPAaBHEHUS Texuuka UT»,
2Cp-10101-3,0K80.4) 17908-02 r. Mockga, Poccus
DJEKTPO CpaBHEHUS
DCp-10103-3,0K80.4) 17908-02
DIIEKTPOJ CTEKIISTHHBIN PVII «I"omenbckuii
J1a00paTOPHBIN 2875-98 3aBOJI
3CJI-43-0CP U3MEPUTENbHBIX
DREKTPOT BCIOMOTaTeIbHBIN pruOOPOB»,
nabopatopusrit OBJI-1IM3.1 2189-99 r. [omens,

Pecny6nmka benapychb

II'pumeuanue— Tunel NpUMEHAEMBIX IEKTPOLOB ONPEAECIAIOTCA IPU

3akase pH-merpa.




1.2 OcHo8HbIe napamempsbl

1.2.1Tlo ycTOWYMBOCTH K KIMMATHUYECKUM BO3AeHCTBUSIM PH-meTp nmeer
rpynmy ucnonunenus B4 mo 'OCT 12997-84.

1.2.2T1o ycTOWYHMBOCTH K MEXaHUYECKUM BO3JEHCTBUSIM PH-MeTp mMmeeT uc-
nosnnenue L1 no 'OCT 12997-84.

1.2.311o 3amuMIIeHHOCTH OT BO3JAEHCTBUSA OKpYy»Karomieil cpenbl pH-mMetp (3a
UCKJIIOYCHHEM 3JIeKTpo10B) umeeT ucnonanenue IP65mo T'OCT 14254-96.

1.2.4Tlo ycTOMYMBOCTH K BO3JIEUCTBUIO aTMocdepHoro namneHus PH-metp
umeeT ucnojgHenne Pl mo 'OCT 12997-84- atmocdepnoe naBienue ot 84 no
106, 7xlI]a.

1.2.511apameTpsl aHAIM3UPYEMOMN CPEJIBI

1.2.5.1/Inama3oH TemrepaTyp aHaIU3UpPyeMOil cpenbl (BOJHBIX PAacTBOPOB)
npu u3Mepenun pH coBnagaeTr ¢ aAMamnazoHOM TeMIepaTypHoM KommeHcanuu pH-
METpa, 3aBUCUT OT THUIIA PUMEHAEMBIX 3JIEKTPOJOB U COOTBETCTBYET Taduie 1.2.

Tabnuya 1.2 — JJuanazon memnepamyphou komnencayuu pH-mempa

Tun npuMeHsIEMBIX WIEKTPOIOB Huana3zox

TEMIIEPATYPHOU
KOMIIEHCALUH
pH-metpa, °C

DNEKTPOJ CTEKJISTHHBIN KOMOWHUPOBAHHBIH
2CK-10601/7K80.7)

DNEKTPOJ] CTEKJISTHHBIN KOMOWHUPOBAHHBIH
DCK-10601/4K80.7)

ONeKTpOA CTEKJISTHHBIM KOMOMHUPOBAHHBIN J1a00paTOPHBIiL
OCKJI-08M

DNeKTPOA CTEKIJISIHHBIM KOMOMHUPOBAHHBIN J1a00paTOPHBIit
OCKJI-08M.1

KomOuanpoBaHHbIN PH-3IEKTPO/ ¢ TENEBbIM 3aTI0THEHHEM,
tun 201020/51-10-04-22-120/000

Dnekrpon crekisaubii DC-10601/7K80.7)

Onekrpox crekissaabiin DC-10601/4K80.7)

Onekrpox cpaBHeHuss DCp-10101-3,0K80.4)

Onekrpox cpaBHeHuss DCp-10103-3,0K80.4)

DnekTpo1 cTekissHHbIN JabopatopHbiii ICJI-43-0CP
DJIEKTPOJT BCloMorartelibHbIN JadopatopHbiii OBJI-1M3.1

ot 510 50

ot 510 40

1.2.6Pabouune ycaoBus SKCILTyaTaluu:

— TeMmIepaTypa OKpyXxarliero Bo3ayxa, °C ........... oT IIroc S j10 mwitoc S0;

— OTHOCHTEIIbHAS BJIAYXHOCTh OKPYXKAIOMIEro BO3AyXa MpU TeMIlepaType
+35 °C u 6oJee HU3KHUX TeMrepaTypax 0e3 KoHaeHcaluu Biaru, % He 0oee ..... 80:;



— armocdepHoe naBieHue, KI[la (MM pT. CT.) ..ovvvivivnvnnnnnn. ot 84,010 106,7
(ot 63010 800).
1.2.73nexTpuueckoe nuTanue PH-MeTpa OCyIIECTBISIETCS OT aBTOHOMHOI'O
MCTOYHUKA MOCTOSTHHOTO TOKA HarpsikeHuem ot 2,2 10 3,4 B — oT IByX MIETOYHBIX
raJbBaHHUUYECKUX IEMEHTOB (AA) OO OT IBYX HHKEIIb-METAJUIOTHAPUIHBIX aKKY-
MysaTopoB (AA).
1.2.81lotpebnsemas MOIIHOCTh NPU HOMHUHAJIBLHOM HAIPSKCHUM MUTAHUS
3,0B, MBrT, He Ooee:
— 0€3 MOACBETKH MHIUKATOPA .t veneneuenuntanaaeennaneeennenenneeennnesanenenans 20;
—  C MOJICBETKOM MHIIHKATOPA -t uvveneueuanauenanaueeansneeananeeaneeenneanenns 300.

1.2.9pH-meTp obecrieunBaeT HACTPOWKY Ha MapaMeTpbl AJIEKTPOIHOM cHCTe-
MBI, IpUBeIeHHbIE B Tabnuie 1.3.

Tabnuya 1.3 — Ilapamempul 31eKkmpoOHOT cucmemvl

Kpytusna BogopoaHO# XapaKTEpUCTUKHU Koopaunatsl
AJIEKTPOIHOU CUCTEMBI B €€ JIMHEMHOW YacCTH, U30II0TCHIIMAJILHOM TOYKHU
He MeHee (110 a0COIIOTHOW BEJIUYNHE) AJIEKTPOTHON CUCTEMBI
Ei, MB pHi, pH
0+30 4,0+0,3
munyc 52,2mMB/pH (upu remneparype 20 °C) 18+30 6,7+0,3
0+45 7,0+0,3

1.2.10l"aGaputHble pa3Mepsl, Macca OCHOBHBIX y3710B PH-meTpa coorBerct-
BYIOT 3HAUYCHUSIM, PUBEICHHBIM B Ta0nwmie 1.4.

Tabnuya 1.4 — 'abapummnvle pazmepvi u macca 0CHOBHbIX Y3108 PH-wempa

Hcnonuenue HaunmenoBanue u o003HaueHUE Y3708 ["abaputHbie | Macca,
pH-metpa pa3mepsl, KT,
MM, He 0oJiee
He Oojiee
MAPK-903,|biok mpeo6pazoBarensabiii BP48.01.000 65x130x28 | 0,12
MAPK-903/1 1atuuk temneparypst BP48.01.400 [111x128 | 0,05

DJEKTPO CTEKJITHHBIN KOMOMHUPOBAHHBIM

DCK-10601/7K80.7)

v = [J12x170
DEKTPO CTEKJITHHBIN KOMOMHUPOBAHHBIM
OCK-10601/4K80.7)
DEKTPO CTEKJIIHHBIN KOMOMHUPOBAHHBIM
MAPK-903 |na6oparopusiit JCKJI-08M (020x175 0,10

DJEKTPO CTeKIISTHHBI KOMOMHUPOBAHHBIA
naboparopubiii DCKJI-08M.1
KombunupoBanusiii pH-3mexTpoa

C I'eJIEBLIM 3aII0JIHEHUEM, J12x170
tun 201020/51-10-04-22-120/000 (Jumo)




IIpooonscenue maoauyvr 1.4

Hcnonaenne HanmenoBanne u 0003Ha4YCHHE Y3II0B ["abaputHbie| Macca,
pH-meTpa pasMepsl, KT,
MM, He Ooiee
He Oosee

Dnexrpon crekisaubiii DC-10601/7K80.7)
Dnexrpon crekisaubiil DC-10601/4K80.7)
Dnextpon cpaBHenus ICp-10101-3,0K80.4)
Dnexrpoy cpaBHenuss ICp-10103-3,0K80.4)
DJEKTPO CTEKIISIHHBIN T1a00paTOpHbI
DCJI-43-071CP

DJIEeKTPO/I BCIIOMOTaTe/IbHBIN J1Ta00paTOPHBIN
OBJI-1IM3.1

[J12x170

MAPK-903/1 0,10

[113x160

1.2.11¥YcnoBust TpaHcnopTUupoBaHus B TpaHcropTHoM Tape o 'OCT 12997-
84:

= TeMIEPaTYPa, “C .ot e oT muHyc 5 1o mtoc 50;

— OTHOCHTEIbHas BIXXHOCTh Bo3ayXa mpu 35°C, %0 ..., 95;

— CUHyCOMJaJIbHasi BUOpaIus ¢ 4yacToTod 5-351'1, aMIIUTyA0M CMEIIeHUs
0,35 MM B HampaBjeHUH, 0003HAYCHHOM Ha YITaKOBKE MAHUIYJISIIMOHHBIM 3HAKOM
«Bepx, HE KAHTOBATH».

1.2.12TpebGoBaHus K HAIEKHOCTU

— cpeaHss HapaOOTKa Ha OTKa3 (3a MCKIIOYEHUEM JJICKTPOJIOB), 4, HE Me-

<2 20000;
— cpeaHee BpeMsi BOCCTaHOBJIEHUsI pa00TOCIIOCOOHOCTH, 4, He OoJiee ........ 2;
— CpeIHHI CPOK CITy>KObI PH-METPOB, JET, HE MEHEE ...ceevvenveviianeeneennen 10.

1.2.13Cremnenp 3ammThl 0JIOKa MPeoOpa3oBaTeIbHOTO, obecneunBaemasi 000-
noukoii IP65,cootrBerctByer ['OCT 14254-96.

1.3 TexHU4YecKue xapaKkmepucmukKu

1.3.1/lnana3oH M3MEpeHUs MOKas3aTeis aKTUBHOCTH MOHOB Boaopozaa (pH)
pH-verpa mpm  Temmeparype aHammsmpyemou  cpemsr  (25,0+0,2) °C,
PH ot 0,000m0 12,000.
1.3.21Ipenensl qonyckaeMoi OCHOBHOM aOCOIOTHOM morpemHocTy PH-meTpa
npu usmepenuu pH npu temreparype ananusupyemoit cpeant (25,0+£0,2)°C u tem-
nepatype okpyxaromero Bo3ayxa (20£5)°C, pH ... +0,050.



1.3.3[Ipeaensr momyckaeMoil JOTOJHUTEIHHOW aOCOMIOTHOW IMOTPEITHOCTH
pH-meTpa npu usmepenuu pH, BbI3BaHHOM W3MEHEHHEM TEMIIEPATyphl aHAU3UPYE-
MOU Cpebl B AUAINIA30HE TEMIIEPATYPHOM KOMITIEHCaunuu pH-mMeTpa B COOTBETCTBUM €

TaOMHIEH 1.2, pH ... +0,100.
1.3.4luanazon usmepenusi pH-meTpa npu n3MepeHun TeMIEpaTypbl aHAIH-
613100497 (017 8¢ o111 5 P PP ot 0,010 mumroc 70,0.

1.3.51Ipenensl qonmyckaeMoil OCHOBHOM aOCOIOTHOM norpemHocTy pH-meTpa
IpU U3MEPEHUU TEMIEPATYphbl aHATM3UPYEMOUM Cpe/Ibl MPU TEMIIEPAType OKPYKaro-
m1ero BO3ayXa (20£5)°C, PC ot +0,3.

1.3.61Ipenensr momyckaeMoi JOTOJHUTEIHHOM aOCOMIOTHOW IMOTPEIIHOCTH
pH-MeTpa nipu u3smepeHun TeMIeparypsl aHAIM3UPYEMOMR CpeNbl, BEI3BAHHON M3Me-
HEHHEM TeMIlepaTyphl OKpysKarolero Bo3ayxa Ha kaxasie £10 °C ot HopManbHOU
(20£5) °C B npenenax padodero amarasoHa temieparyp ot mioc 5 1o mioc 50 °C,

PP +0,1.
1.3.7/luanazon wu3Mepenust mnpeoOpazoBatenss npu usmepenun JJIC,
MB e ot muryc 1000,0n0 mmoc 1000,0.

1.3.8IIpenensr momyckaeMoil OCHOBHOM aOCOJIFOTHON MOTPEIIHOCTH mpeodpa-
3oBarenst mpu usMepeHnn OJ[C mpu  Temmeparype OKpPYKarolIero BO3ayXa
(2025) °C, MB ot +0,5.
1.3.91Ipenensr momyckaeMoil TOTOJHUTEIHHOM aOCOMIOTHOW TMOTPEIIHOCTH
npeoOpaszoBarens npu u3mepeHnn JJ[C, BEI3BAaHHON W3MEHEHHEM TeMITepaTyphl OK-
pyXaromiero Bo3ayxa, Ha kaxeie +10 °C ot Hopmanbehoii (20£5) °C B npenenax pa-

Oouero nuamnaszoHa Temneparyp oT miroc S 1o mwioc S0°C, MB ... +0,3.
1.3.10/lnanazon wu3MepeHus mnpeoOpazoBarenss mnpu u3Mepenun pH,
PH o ot 0,000m0 15,000.

1.3.11[Ipenensr nomyckaeMoi OCHOBHOM aOCOJIIOTHOM MOTPEIIHOCTH Mpeo0-
pazoBarenss npu wm3MepeHMHn pH mpu Temmeparype OKpy)Karomero BO3ayXa
(2025) °C, PH oo +0,020.
1.3.12[Ipenensl gomyckaeMon JIOMOTHUTEILHON a0CONIOTHON IMOTPEIIHOCTH
npeoOpazoBaress mpu u3MepeHnu pH, BRI3BaHHOW M3MEHEHHEM TeMIIepaTyphl aHa-
au3upyemMoirt cpeanl B quana3one ot 0 mo mmoc 70 °C (morpemHocTh TeMIeparyp-
HOM KOMITEHCAIUH Mpeo0pa3zoBaTeliss), pH .......oovvviiiiiiii e, +0,020.
1.3.13[Ipenensl gomyckaeMon JIOMOTHUTEILHON a0CONIOTHON IMOTPEIIHOCTH
npeoOpaszoBatens nmpu u3MepeHnu pH, BBI3BaHHON M3MEHEHHEM TEMIIEPaTyphl OK-
pyJKaroliero Bo3ayxa, Ha kaxapie +10 °C ot HopmanbHo# (20£5) °C B npeaenax pa-
6ouero auanazoHa Temmneparyp ot mwitoc 5 o wiroc S0°C, pH ................. +0,005.
1.3.141Ipenensl gomyckaeMou JIOMOJTHUTEILHON a0CONMIOTHON IMOTPEIIHOCTH
npeobpazoBarenst npu u3mepeHuu JJIC, BBI3BaHHON BIMSHHEM COINPOTUBICHUS B
IIENN U3MEPHUTEILHOTO AeKTpoa Ha Kaxapie S00MOwM B auana3zone u3MeHEHHS OT
010 1O0OMOM, MB .ttt e e e e e et et e e +0,2.
1.3.15BpemMs yCTaHOBJICHHUS BBIXOJHBIX CUTHAJIOB (IMOKa3aHWii) mpeodpazoBa-
NS0 SO & (S 010 3 (=< 10.
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1.3.16BpemMsi yCTaHOBJICHUS! BBIXOJHBIX CUTHAIOB (mokasanuil) PH-metpa,
Y8403 000 & (oI 0101 (L 10.

1.3.17TIpu moxakiroueHuu K nepcoHabHOMYy KommbioTepy (ITK) yepes mopr
USB pHwetp ocymectBisier oomen nnpopmarueit ¢ 11K.

1.4 Cocmase u3denus

1.4.1B uznenve BXOASAT B Pa3IudYHBIX KOMOMHAITUMSAX B 3aBUCHMOCTHU OT HC-
MTOJIHEHHS Y KOMILJIEKTA MOCTABKH:

— 010K TpeoOpa3oBaTENbHBIN C TaTYMKOM TEMIIEPATYPHI;

— DJEKTPOJBI B COOTBETCTBUU C Tabmuiei 1.1,

— COCTaBHBIC YaCTH KOMILUICKTa HHCTPYMEHTA M TIPUHA JIC)KHOCTEH.

1.5 Yempotiicmeo u paboma

1.5.1 Obwme cBegeHna o pH-meTpe

pH-metp MAPK-903 (MAPK-903/1) npencrasnser coboit MajgoradapuTHbBIN
MHUKPOTIPOIIECCOPHBIN MpUOOp, MpeaHazHaueHHbIN 111 u3mepenus pH mmbo DJ1C, a
TaKXe TEMIIEPATypPbl BOJHBIX PACTBOPOB.

W3mepenHoe 3HaueHne TeMiepatypsl, a Takke pH oo D/1C (B 3aBucumMocTH
OT peXMMa, BEIOPAHHOTO T0JIH30BATEIEM) BBIBOJSATCS HAa OTCYCTHOE YCTPOMCTBO —
UPPOBON KUAKOKPUCTATUTMISCKUN HHANKATOD (B JATbHEHIIEM — HHIUKATOD) C Iie-
HoM mumammero paspsaa 0,1°C, 0,001pH mu6o 0,1MmB.

pH-MeTp mo3Bosisier QuKCHpOBaTh PE3yJIbTaThl U3MEPEHHUS B DJIEKTPOHHOM
OJIOKHOTE.

[Ipyn npoBeaeHUN U3MEPEHUN B 3aBUCMMOCTH OT UcnojiHeHus pH-metpa wnc-
MoJIb3yeTcsl MO0 KOMOWHMPOBAHHBIN D3JEKTPOJ, JUOO0 pas3AesibHbIE 3IIEKTPOIbI
(ayeKTpO M3MEPUTEITBHBIN U AJICKTPO]] CPABHEHHS).

I pumeuamnue— ]yt KOHTPOIA BOAHO-XMMHUYECKOTO PEXKUMA IPEANPHU-
ATHI TEIJI03HEpreTUku B pH-MeTpe Ha OCHOBaHWU JTAHHBIX, IPUBEICHHBIX B MY 34-
70-114-85,peanuzoBana (GpyHKUMS NpuUBEAeHUS 3HaYeHus pH;, M3MepeHHOro mnpu
temneparype t, kK 3HaueHuro pHys, COOTBETCTBYIOIIEMY 3HAYEHHUIO NPU TEMIIEPATYPE
25°C.
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Juanazon npuBenenus 3Hauenuit pH; k pHys — ot mumroc 5 no mmroc 50 °C.
[IpuBenenHoe 3HadeHue pHys MOXKeET OBITH BBIBEACHO HA WHAUKATOP.

PeamuzoBannas B pH-merpe ¢yHkums 3aBucuMoctd 3HaueHus pH cuiibHO
pa30aBICHHBIX PACTBOPOB KHCJIOT M WIEJIOYEH OT TeMIIEpaTypbl aHaIM3UPYEMOM
cpenbl B BUjie TpadUKOB MPUBEICHA B IIPIIOKEHNH B,

1.5.2 MNpuHumn paboTbl pH-meTpa

B ocnoBy pabotel pH-MeTpa moj0keH MOTEHIIMOMETPUYECKUN METO/ H3Me-
penns pH koHTpOIMpyemMoro pactaopa.

DJIEKTPOIHASL CUCTEMA MPHU MOTPYKEHUH B KOHTPOJIUPYEMBINA PACTBOP pa3BU-
BaeT D/JIC, nuHeiHo 3aBUcsLLyI0 OT 3HaueHus pH.

Curnan (3JIC) ¢ 21eKTpOJHON CHCTEMbl M CHUTHAJ C JaT4yMKa TEMIEPaTyphl
MOJIAt0TCsl Ha OJIOK MpeoOpa30oBaTeIbHBIN, B KOTOPOM CHUTHAJIbl YCHUJIMBAIOTCS, TIpe-
00pa3yroTcs B 1udpoByro Gopmy.

N3mepennoe 3Hauenue IJ]C 31nekTpoiHOM cuctembl B pH-MeTpe nepecuuThbi-
BAE€TCA B 3HaueHUE pH ¢ ydeToM Temmeparypbl aHaIM3UPYEMOrO pacTBOpaA, T.€. BbI-
MOJIHAETCS aBTOMATUYECKass TEPMOKOMIIEHCALUS, KOTOpas KOMIIEHCHPYET TOJIBKO
n3MeHeHue JJ1C 31eKTpOIHON CHCTEMBI.

1.5.3 KoHcTpyKkumnsa pH-meTpa

pH-metp MAPK-903npeacrasnen Ha pucynke 1.1z, pH-merp MAPK-903/1 -
Ha pucyHnke 1.16.

brox mpeoOpazoBarenbHbIi 1 BBIMOTHEH B TEPMETHYHOM ILIACTMACCOBOM
kopnyce. BII mpousBoguT mpeoOpa3zoBaHUE CUTHAIOB OT A3JIEKTPOJHON CHUCTEMBI,
WHIUKAIAIO Pe3yJbTaTOB U3MEPEHUS U nepeaady gaHHbix B [1K.

Ha nepeoneii nanenu 610xa npeoOpa3oBaTeIbHOTO PACIIOIOKEHBI:

— DJKpaH WHJUKATOpa 2, MpelHa3HAYEeHHbIH I UHIUKAIMU U3MEPEHHOTO
snauenust pH, pHays, 91C, Temneparypsl, UHAMKALKU 3apsaa OaTapeu NMuTaHusd, Aa-
ThI, TEKYILIETO BPEMEHH, a TaKXKe Il padO0ThI C SKPAHHBIMU MEHIO;

— KHOMKH 3.

Ha 3aowneu namenu 6noxa mpeoOpa3oBaTeNbHOTO PACHOJIOKEHA KPBIIIKA, 3a-
KpBIBaroOIIasi 0aTapeiHblil OTCEK.



4 il 6
= [}
MAPK 903 2
pH-METP///
3
erYVIF Z D 7 8 7
& | [samwes \ /
v, N
0]
1
//

MAPK 903
pH-METP
11| 10
[~ d
rPAQYUP PEXWUM
< A =
:
Vi

O]

o
Pucynox 1.1



13

Ha gepxneii mopyesou nosepxnocmu 6n0kxa npeoOpasosarensHoro pH-merpa
MAPK-903pacmnonoxeHsr:

— TrepMeTHYHbIN BBOJ 4 Kalens OT JaTYuKa TeMIIepaTypsl /;

— pazbeM S [ NOAKIYEHUsS] KOMOMHUPOBAHHOTO 3JeKTpoaa 8;

— pazbeMm 6 1s nogkmroueHus kadens cssazu c K.

B otmuune ot pH-merpa MAPK-903 k pazsemy 5 6110ka nmpeoOpazoBaTenbHO-
ro pH-merpa MAPK-903/1 noakirogaercs mepexogHoOe YCTPOHCTBO 9, K pa3zbemy
KOTOPOTO TOJKII0YaeTCs u3MepuTenbHbli amekTpoa 10. B rHe310 Ha KpoHIITEHHE
MEePEXOIHOT0 YCTPONCTBA YCTAHABIMBAETCS IITEKEP AIEKTpoaa cpaBHeHus 11.

1.5.4 HasHa4yeHne KHOMOK Ha nepegHen naHenu 6rnoka npeobpasosa-
TenbHOro

B pH-meTtpe npuMeHeHbl KHOTIKH 0€3 (puKcaluu.

CHMBOJIBI, PACTIONOKEHHBIE HA CBETIIOM MOJI€ KHOMOK, COOTBETCTBYIOT Ha3Ha-
YEHHIO UX B PEKUME U3MEPEHHUS.

CHMBOJIBI, paCHONIOKEHHBIE HA TEMHOM I10JI€ KHOIOK, COOTBETCTBYIOT Ha3Ha-
YEHHIO X IpU paboTe ¢ ANEKTPOHHBIM OJIOKHOTOM M 3KPaHHBIMH MEHIO.

KHomnka (3eyeHOro 1BeTa) MpejaHa3Ha4YeHa IS BKIFOUCHUS U
@ oTkimoueHust pH-meTpa, ynepkanue ais cpadaTbiBaHus — 2C.
FPALYUP Knonka npenHazHayeHa!
— B peXHUME M3MEPEHHUs — JUIsSl Mepexoaa B PEXKHUM TpaTyH-
Q poBku pH-meTpa. Y nepxanue ansa cpabareiBanus — 0,5¢;

— mpu paboTe C MEKTPOHHBIM OJIOKHOTOM M SKPAHHBIMUA Me-
HIO — JIJISl IEPEMEIICHHS TI0 CTPOKE BIICBO.

Knomnka npenHasnayena:

— B pPEXHUME M3MEpEHUsl — Ui BBIOOpa pexuMa M3MEpEeHHs

A pH, pHzs, DAC (M3 umcna IOCTYNMHBIX PEXKHMOB, CM.
n. 1.5.8 MEHKO/PEXXUMbI UBMEPEHMUA). Y nepxanue
1s cpabateiBanus — 0,5c¢;

— 1pu paboTe C 3IEKTPOHHBIM OJIOKHOTOM U 3KPAHHBIMU
MEHIO — I TIepEeMEILEHUS TI0 CTPOKaM BBEPX.

PEXUM
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Knomnka npennasnayena:

— B peXKUME U3MEpPEHUs — JJIA Mepexojia U3 pexumMa u3Mepe-

D HUS B PEXKHUM IMPOCMOTPA JAHHBIX, 3aHECEHHBIX B DJIEK-
TPOHHBIN OJIOKHOT. Y aeprkanue s cpadbarsiBanus — 0,5c¢;

— mpu paboTe C MEKTPOHHBIM OJIOKHOTOM M SKPAHHBIMUA Me-
HIO — JIJIS1 IEPEMEIICHHS 10 CTPOKE BIIPABO.

NPOCMOTP

B Knomnka npenna3Hayena:

7N — B peKUME W3MEpPEHUs — I BKJIIOYEHUS] U OTKIFOUYCHUS
MOJICBETKH WHUKATOPA;

— Tpu paboTe C IEKTPOHHBIM OJIOKHOTOM W DKPAaHHBIMH Me-
HIO — JIJIS BBIXOJIa M3 DKPAHOB AJIEKTPOHHOTO OJIOKHOTA U
SKPAHHBIX MEHIO.

Knomnka npennasnayena:

— B PEeXMME HM3MEpPEHUs — JJI BXOJa B JKPAHHOE MEHIO,

v yaepskanue st cpadarsiBanus — 0,5c¢;

— npu paboTe ¢ IEKTPOHHBIM OJIOKHOTOM M SKpPaHHBIMHU Me-
HIO — JIJISl IEPEMENIEHUS 110 CTPOKaM BHU3.

KHomnka npenHazHaveHa:

— B pEeXUMe H3MEpeHUs] — JUI 3aHECEHHs JaHHBIX B 3JIEK-
TPOHHBIN OJIOKHOT, yAepxkaHue Juist cpadbareiBanus — 0,5¢;

— 1pu paboTe ¢ MEKTPOHHBIM OJIOKHOTOM M SKpAaHHBIMU Me-
HIO — JJIs TIOATBEPXKACHUS YCTAaHOBIIEHHBIX MapamMeTpoB U
PEXXUMOB PaOOTHI.

3AMNMUCb

1.5.5 Pexum namepeHus

1.5.5.1 OKkpaHbl M3MepeHus

Bun skpana nHamkatopa B pexxume m3mepeHuss pH — B cOOTBETCTBUU C pu-
cyHkom 1.2.

Bun skpana unaukaTtopa B pexkume uzMepenus pHos — B cOOTBETCTBHM C pU-
cyakom 1.3.

Bun skpana uanukaropa B pexume n3mepenuss 3J{C — B COOTBETCTBUH C pU-
cynkom 1.4.

UYwucna MOTYT OBITh IPYyTHE.
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[} 24 ceH. 13:56 [ 28 ceH. 10:58

10.508 pH 8.552 pHs
22.5°C 20.5 °C

Pucynok 1.2 Pucynok 1.3

[} 24 ceH. 14:06

—-087.3 mB
22.5 °C

Pucynox 1.4

Ha skpane mHAMKATOpa HHIUIIUPYIOTCS:

— 3apsy O6atapen. KonmuecTBo CekIuii B CHMBOJIE MPUOIM3UTEIHLHO COOTBET-
CTBYeT 3apsiay Oatapeu:. ogHa cexuus — 25 %,aBe cexuun — 50 %, Tpu ceknuu —
75 %,uetbipe cexuu — 100 %;

— ngata (4Mciio, MecsIl) U TeKyliee Bpems. JlaTy u BpeMsi MOXKHO YCTaHOBHTD
B cootBeTcTBUHU ¢ 1. 1.5.8 (rynkt menio JJATA BPEMSA);

— u3MepenHoe 3HaueHue pH, pHos, 3J1C. Enununa usmepenus 21C — mB.
HocrynHocth pexumoB pHzs, 9JIC ycranaBnuBaercsi npu HacTpoiike pH-meTpa B
coorBercTBuu ¢ m. 1.5.8 (rynkr menio PEXKUMbl USMEPEHUA). Eciiu 31u pe-
UMbl JOCTYIIHBI, TIepexo] U3 pexkuma uzMepenus pH B pexum uzmepenus: pHys,

o PEXUM
O/J1C ocyiecTBusieTcss KHOIKOW [ 4 | ;

— TemImeparypa aHanusupyemou cpensi, °C.

BriroueHne u OTKJIIOYEHUE MOJICBETKHA WHIMKATOPA OCYIIECTBISIETCS KHOII-
KOH : §

B coorBerctBuu ¢ m. 1.5.8 (ryukr mento JJOMOJIH. HACTPOUKWN) mosxHo
YCTAaHOBHUTB BPEMS, C, B TEUEHHE KOTOPOTO MOJCBETKA OCTAETCS BKIFOUEHHOU IMMOCIe
HaXaTHsl JTF0OOW KHOIIKHU.

Ecnu Ha skpaHe MOSBUIMCH MUTAIOUIME HAAMKUCH JIMOO MHUTIaOIIUE MPOYEPKU
BMmecto 3HaueHu pH, pHzs, 3J1C unum temnepaTypbl, CONMPOBOXKIAIOIIUECS 3BYKO-

BBIM CUTHAJIOM TI€perpy3KH, cieayeT oopaTtutbes k m. 1.5.9.
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1.5.6 CoxpaHeHune pe3ynbTaToB 3aMEPOB B 3N1EKTPOHHOM 65I0KHOTE

Jl5ia 3anucu pe3ysibTaTOB 3aMEPOB B 3JIEKTPOHHBIN OJOKHOT CJIEyeT HaXaTh B

teuenne 0,5¢ kHONKy [2Eor] .

Ha 9KpPAaHC MMOABUTCA CIIMCOK CO3AAaHHBIX IMOJbB30BATCIIEM IIAIIOK, B TOM 4YHCJIC

MEHIO

PEXWUM

«OBLUAA MANMKA». Knonkamu [ v | 1

A

YCTaHOBUTH KypCOp Ha CTPOKE C

uMeHeM HyxHoi manku, Hanpumep, «<OBLLASA MAMKA», 1 HaxxaTh KHOIIKY % :
Ecim mosp30BaTeNlb HE CO3/1al HU OJHOM ITaIlKH, 3allUCh aBTOMATHYECKH TIPO-

usBoaurcs B «OBLUYHIO MATMKY».

Ha Bpewms, paBHOe 2 ¢, MOSBIIAETCS KPaH B COOTBETCTBUM C pucyHkoM 1.5,3a-
TeM pH-MeTp nepexoauT B pekuM U3MEpEHUsI.

OBLUASA MANMKA

pH=10.253

3AMNMUCAHO!

» 24 ceH. 13:56 36.1°C

Pucynox 1.5

B BriOpaHHyI0 nanky OyayT 3aHECEHBI:

— JaTa 1 BpEMA 3aMepa,

— TeMIeparypa aHAIM3UPYEMOI Cpebl;
— u3mepeHHoe 3Hauenue pH, pHos uiu 3J1C B 3aBUCUMOCTH OT BBIOPAHHOTO

pexxruma paboThI.

Ecmm GnokxHOT ICPCIIOJIHCH, IMPHU 3aHCCCHHWMN JaHHBIX Ha J3KPAHC IMOABJIACTCA

Hagmcs «3AMNCb HEBO3MOXHA, BJIOKHOT MNMEPEMNOJIHEH».

1.5.7 MNpocmoTp 3anucen B 9NEeKTPOHHOM BrIOKHOTE

Jlns mpocmoTpa 3anucen CiaeayeT Npu HaXOKIACHUH B DKpaHE U3MEPEHUsS Ha-

NMPOCMOTP!
*aTh B TeueHue 0,5¢ kHOKy [ p |

Ha skpane CIMTUCOK MAMNOK mosBuTCS CIUCOK CO3aHHBIX MMOJh30BaTEIEM
nanok. [Tepsoii B crincke crout «OBLUASA MAMKA». OcranbHbie Manku BhICTpau-
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BAIOTCA B MOPSAKE MX CO3/aHus B OJOKHOTE. Murarommii Kypcop aBTOMaTHYeCKU
YCTaHOBUTCSI Ha CTPOKE C UMEHEM TOH MaIlkH, K KOTOpoil ObLIO mocienHee ooparie-
HUE.

Ecnu Bech CIMCOK MAnoK HE MOMEIIAETCS Ha dKpaHe, B NPABOM YacTH SKpaHa
NOSIBUTCSA T10J10Ca MPOKPYTKHU. TeMHBbIA KBaApaT Ha MOJOCE MPOKPYTKH MOKAa3bIBAET
IPUMEPHOE PACIOJIOKEHUE BUAUMON YAaCTHU CIHCKA MO OTHOLIEHUIO KO BCEMY CITH-
CKY.

MEHIO PEXUM
Kuonkamu [ ¥ | m [_A | ycTaHOBUTBH KypCcOp Ha CTPOKE C UIMEHEM HYKHOU

IAIKK ¥ HAKATh KHOIIKY |[aash]

MEHIO PEXUM

[Ipu yaepKUBaHUH KHOIOK [y | U [—a | B Ha)XaToM cocTosiHHH Goiee 1 ¢
BKJIOUAETCS ABTOMATUYECKOE TIEPEMELIEHHE 110 CIIUCKY B 3aJaHHOM HAIlPaBICHUH.

Ecnu monp30BaTens He CO34al HU OJHOW MAIlKU, aBTOMAaTHYECKH OTKPOETCS
«OBLUAA NAMKA».

Ha skpaHe MOSBUTCS CIMCOK 3aMEPOB, MPOM3BEAEHHBIX B 3Ty IIAIKy, yIOpPS-
JOYEHHBIX TI0 JaTe ¥ BPEMEHH. MUraromumii Kypcop aBTOMaTHYECKH yCTAHOBUTCS Ha
TIOCJIETHIOIO 3aITHCh.

Eciu pe3ynbTaThl 3aMEpOB HE IOMEINAIOTCS HA JKPAHE, CTPEIKH CBEPXY U
CHU3Y TI0JIOCHI POKPYTKM YKA3bIBAKOT, I (BBEPXY WM BHH3Y CIIMCKA) HAXOISTCS
HE TIOMECTUBIIMECS Ha SKPaHe PE3yJIbTaThl 3aMEPOB.

[lepeMelIeHue 1o CIUCKY JaHHBIX — KHOTIKaMH 4 ¥ [y Ilpu yaepxu-
BAHUM THX KHOIIOK B HaXXaTOM COCTOSHHMHU Oosiee 1 ¢ BKIIOYAETCss aBTOMATUYECKOE
HIEpEMENIEHHE 10 CIIUCKY JaHHbIX B 3aJaHHOM HAITPaBJICHUH.

Tak Kak IpH MEPEMEIICHUH 110 CIUCKY JaHHBIX MPOUCXOAUT IEPEMEIIECHUE
CaMoro CIUCKa JaHHBIX, KypCcOp BCEr[a HaXOMTCS Ha BHIBEICHHON Ha dKpaH 3allu-
CH.

Ecnu 3anucek B OGIOKHOT mpou3Bogmiack B pexume usmepenus DJIC, skpan
MHAMKATOpa MPUMET BUJ B COOTBETCTBUU C pucyHkom 1.6.

Ecnu 3anuck B OJOKHOT MPOU3BOAMIIACH B pexxume n3mepenus pH, skpan un-
JMKaTOpa MPUMET BHJI B COOTBETCTBUU C pUCYHKOM 1.7.

Ecnu 3anuce B OJIOKHOT MPOM3BOJMIIACE B pexxkume nusmepeHus pHazs, skpan
UHAMKATOpa PUMET BUJI B COOTBETCTBUU C pucyHkoM 1.8.

OBLLASA MAMNKA

» 05 siHB. 15:30 A
t=25.1°C
90C = 255.3 MmB

<

Pucynox 1.6
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OBLLAA NAMKA OBLLAA NAMKA
» 05 sHB. 15:30 » 05 aHB. 15:30 A
t=25.1°C t=25.1°C
9AC = 255.3 MB 9AC = 255.3 mB
pH = 2.508 pH = 2.508
pH25 = 2.508
v v
Pucynok 1.7 Pucynok 1.8

HpI/I OTCYTCTBUHU 3alMCeu B MAIKE MOSBIISCTCS COOTBCTCTBYIOIIAsA HAAIIUCE.

SAMUCH

JIns ynajneHus 3anucy, OTMEYEHHOW KypCcOpOM, HaKaTh KHOIIKY DKpaH
WHAMKATOpa MPUMET BUJ B COOTBETCTBUU C pucynkom 1.9.

OBLLASA MANKA

05 auB. 15:30 A
t=251°C
3[C = 255.3 MB
pH = 2.508
» BbIXO[ v

YOANEHUE 3AMUCU

Pucynox 1.9

PEXUM MEHIO

JIroOoii u3 kHONOK |_ A | m [ ¥ | ycraHoBuTh Kypcop Ha ctpoky YAAJIE-
HUE 3AIMNMUCHU u naxarp KHOIIKY .BbIBe/IcHHBIC HA dKpaH JaHHBIE OYIyT

ynaneHsl. Ha skpane Ha 2 ¢ mosButcs Haanuch «3AMUACDH YOAJIEHA!».

Eciu ycranosuts Kypcop Ha crpoky BbIXO[ v Hakats KHOIKY ,TIOS-

BUTCS DKPaH B COOTBETCTBUU ¢ pucyHkamu 1.6-1.8.
PenaktupoBanre OJOKHOTA: OYMCTKA TAMOK, CO3/IaHUE HOBOW TAINKH, yJaje-

Hue nanok — B coorBercTBuu ¢ 1. 1.5.8 (tynkt menio PEJAKTOP BJIOKHOTA).

Jlnis mepexoja B peKUM M3MEPEHHUs JIMOO A BBIXOJA U3 JHOOOro 3KpaHa B
IPEABIAYIIUN CIEAYEeT HaXKaTh KHOIKY :

1.5.8 Pexxum MEHIO

[IpocmoTp ¥ u3MeHeHue mnapameTpoB pH-meTpa MpoU3BOAUTCS B PEKUME

MEHIO.
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[Mepexon u3 pexxuma u3mepenus B pesxkum MEHIO npoussoautces Haxkatuem B

teuenue 0,5¢ xkuonku . Dxpan MEHIO npencrasnen na pucynke 1.10.

MEHIO

» MAPAMETPbI JATYMUKA
PEXWMbl UBMEPEHWUA
OOMOJIH. HACTPOUKU
PEOAKTOP BJIOKHOTA
OATA BPEMA

Pucynox 1.10

Jlnst Beixona u3 mrodoro sxpana MEHKO crienyer HakaTh KHOTIKY :
[lepemenienue mapkepa «P>>» 10 MyHKTAM MEHIO OCYIIECTBIISIETCS KHOIKAMU

MEHIO PEXUM PEXUM MEHIO

v | [ a | [Ipy yaepXKuBaHUU KHONIOK [ | { w | B HOKATOM COCTOSIHMM OoJiee
1 ¢ BKIIIOUaeTCS aBTOMAaTUUYECKOE JBUKEHUE Kypcopa B 3a/IaHHOM HaIpaBiIeHUH.
Jlnst BbIOOpa HY)KHOTO MYHKTa MEHIO CJIEYyET YCTAHOBUTH MapKep Ha 3TOT

IIyHKT ¥ HAXaTh KHOIIKY |[ssn].

1.5.8.1» NMAPAMETPbI AATHUKA

» NMAPAMETPbI JATYHUKA — nyHKT MEHIO nTpeTHa3HaveH JIJIs IPOCMOTpa

MapaMeTPOB JIEKTPOJIHON CUCTEMBI.
[Ipu BBIOOpE ATOrO MyHKTa MEHIO Ha MHAMKATOpE MOSBUTCA MH(OpPMAIMOH-

HBIN DKpaH B COOTBETCTBUHM C pucyHkom 1.11.

NMAPAMETPbI OATYUKA

S = 97%
Ei = -24 mB
pHi= 7.00

Pucynorx 1.11

Ha unaukatope npeacraBiieHbl 3HaYEHUS TAPaMETPOB 3JIEKTPOJHON CUCTEMBI,
ONPENEIICHHBIE M0 PE3YJIbTAaTaM MOCIECIHEN IPagyHUpPOBKHU:

S —KpyTH3HA JIEKTPOAHON cucTeMbl B % OT HOMMHAJILHOTO 3HAYEHUS,;

PHi u Ei —koopauHaThl H30MOTEHIIMATLHON TOYKH 3JICKTPOTHON CHCTEMBI.
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1.5.8.2» PEXWUMbI UBMEPEHUA

» PEXXUMbIl USBMEPEHUA — nyukT MeHto npenHa3HayeH il BKIFOUCHHS
B CITUCOK JJOCTYIHBIX PEKUMOB U3MEPEHHUSI JINOO MCKITFOUYCHHUS U3 HETO PEKUMOB U3-
mepenus IJ1C u pHys.

[Tpu BEIOOpE 3TOTO MyHKTAa MEHIO Ha WHIAMKATOPE MOSBUTCS SKPaH B COOTBET-
CTBHHM C pucyHkoMm 1.12.

PEXWUMblI U'BMEPEHUA
34C HET

»pH25  [OA

Pucynox 1.12

. .
Y CTaHOBUTH KypCOp Ha HYKHYIO CTPOKY M KHOIIKOM BBIOpaTh HYXHBIN

PEKUM.

1.5.8.3» OOMOJNH. HACTPOUKU

» OOMOJIH. HACTPOMKN — nyHKT MeHIO HpeiHa3HAueH sl BHIOOpA
HY>KHOTO 3HAYCHHUSI U3OMOTEHIMAIbHOW Touku pHI, 1Sl yCTaHOBKM BPEMEHHU aBTO-
OTKJIFOUCHHS U BPEMEHH aBTOIOJICBETKH.

I[Ipu BBIOOpE 3TOrO MyHKTAa MEHIO HA WHIUKATOPE MOSIBUTCS IKPaH B COOTBET-
cTBUM ¢ pucynkom 1.13.

OOMOJIH. HACTPOUKU
» YCTAHOBKA pHi
ABTOOTKITFOMEHUE OTKIN

ABTONOOCBETKA

Pucynox 1.13
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» YCTAHOBKA pHi — nyHkT nmoaMeHro npeiHa3HaueH sl BBIOOpa HYKHO-
r'o 3HaYeHUS u3oMmoTeHuanspHou Touku pHi — 7,00; 6,70Qm60 4,00.

[Ipu BBIOOpE ATOTO IMyHKTA MOAMEHIO Ha WHAMKATOPE MOSIBUTCS SKPaH B COOT-
BETCTBUU ¢ pucyHkom 1.14.

BriOpath Hy)kHOE 3HaueHue pHi 1 Ha)xaTh KHOTIKY :

YCTAHOBKA pHi
» 7.00

6.70

4.00

Pucynox 1.14

» ABTOOTKINMKOYEHUE - nyskT moaMeHio npeaHa3HavyeH IS yCTaHOBKH
BPEMEHH TIOCIIE MOCJICTHETO Ha)XaTHsl JF000H M3 KHOIMOK, MO0 MCTEYCHHUU KOTOPOTO
pH-MeTp otkmountcs — 15mun 1u60 30 MuH.

[Tpu BeIOOpE ATOTO MyHKTA IMOAMEHIO HA WHAMNKATOPE MOSIBUTCS 3KPaH B COOT-
BETCTBHHM C pucyHkom 1.15.

Ecnu ycranouth kypcop Ha crpoky OTKI1, aBToMaTHueckoro OTKIHOYEHUS

pH-meTtpa He Oyner.
BhIOpaTh HY)XHBIH TApaMeTp M HAXKATh KHOIIKY [ssar] .

ABTOOTKIJTIOMEHUE
» OTKN
15 MuH
30 MuH

Pucynox 1.15

» ABTOMNOLOCBETKA - nyHKT MOJAMEHIO IpeIHa3HAYeH JUIS YCTaHOBKH
BpPEMEHH, B TEYECHUE KOTOPOTO IOCJIe HAKATHS JIF0O00H M3 KHOIMOK OyaeT BKIIOYEHA
nojacBeTka uuaukaropa — 10c¢ au6o 30c.

[Tpu BeIOOpE ATOTO MyHKTA IMOAMEHIO HA WHAWKATOPE MOSIBUTCS 3KPaH B COOT-
BETCTBUU C pucyHkom 1.16.
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ABTOIMNOOCBETKA
OTKN

» 10 cek

30 cek

Pucynox 1.16

Ecnmu ycranoButh Kypcop Ha ctpoky OTKI, aBromarndeckoro BKITHOYCHUS
NOJICBETKH MHJAMKATOpA HE OyAeT.
.
Br10path HY>KHBII TapaMeTp U HaKaTh KHOTIKY :

IHpumeuanue— Ilpu nanpsokennu nutanus 2,4 B u HIDKe MoJICBETKA
WHJIMKATOpa HE BKIIFOYAETCHI.

1.5.8.4 » PEOAKTOP BJIOKHOTA

Bug sxpana PEQAKTOP BJIOKHOTA - B cootBercTBHU ¢ pucyHkoMm 1.17.

PEOAKTOP BJIOKHOTA

» OYUCTKA NAMKU
OYUCTKA BCEX MNANOK
CO3OAHUE NANKH
YOANEHUE NANKKU

Pucynox 1.17

1 Bunaskpana OYUCTKA MAINKU - B cootBercTBHHE ¢ prcyrkom 1.18.
HasBanusi marmok MOTYT OBITh JIFOOBIMU IPYTHMHU.
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OYUCTKA MNATKH
OBLUASA NAMKA
» KOTEN 1 NAP
KOTEN 2 NAP
KOTEJ 5 NAP
KOTEN 3 NAP
KOTEIJ 4 NAP

>

|

Pucynox 1.18

Kypcop Bceraa ycranasnuBaercs chadana Ha «OBLUYIO MAMKY».
JIJIs. OYHMCTKH TANKH BBIACIUTL KypCOPOM TAIKy, 3allHCA B KOTOPOH CIIEIyeT

yIAITUTh.
HaxaTh KHOIKY [ason] -

Ha skpaHe mosiBUTCS HAMMEHOBAHHUE M COJEPKUMOE TAaIlKH, HApUMep, B CO-
OTBETCTBHUU ¢ pucyHkoM 1.19.

OBLUAA NANKA
» 25 auB. 15:30
t=25.8°C
90C = 255.3 mB
pH =2.508
pH25 = 2.508

|

OYUCTUTDb NANKY?

Pucynox 1.19

Haxatsp KHOIKY Ilanka ounmena. Ha skpane Ha BpeMs 2 C TOSIBUTCS
naamuchk «3ANMNCEN HET», pH-metp nepetinet B sxpan OYUCTKA MATMKHA.

AHaNOTHYHBIM 06pa30M MOKHO OYHMCTHUTH OCTAJIBHBIC ITAIIKH.

2 Bun skpana OYUCTKA BCEX MNMAIMNOK - B cooTBeTcTBHHM C pPHUCYH-
koM 1.20.

OYUCTKA BCEX NANOK

>

OBLLUAA NAMKA

KOTEJ 1 NAP

KOTEN 2 NAP

KOTEN 5 NAP

KOTEN 3 NAP
OYUCTUTb BCE MNAIMNKWN?

|

Pucynox 1.20
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Haxatsp KHOHKy .Bce manku ounmensl. Ha sxpane Ha Bpemst 2 ¢ TTOSBUT-
cst magmick «3AMNCEWN HET BO BCEX MAMKAX», pH-MeTp nepexouT B 3kpaH

PEOAKTOP BJIOKHOTA.

3 Bunx sxkpana CO3AAHUE MATKW - B coorBercTBUU ¢ prucynkom 1.21.

CO3O0AHUE NAMKHU
He 6bonee 16 cumBOJIOB

ABBMOEX3WK 12345
NIM> HCOMNPCTY® 57890
XUGWILbLIAIA ().

Pucynox 1.21

Ecnu OmokHOT meperpykeH, Ha skpane mosiButcs Hagmuch «CO3OAHUE

HOBOW MNAMKN HEBO3MOXHO, MOMPOBYNTE YOANNTbL NMKOBYHO HE-
HY>XXHYIO MANKY».

Jlns BBeieHUST HA3BaHUS MAINKHU BBIICIUTH KypcopoM «P> <» HYKXHBIH CHM-

Bou1. [lepemernenne Kypcopa «P>  €» [0 3KpaHy — KHONKaMU 4 , muiE
PEXWUM MEHIO

A '[Y
SANUCH

[locne HaxkaTvsi KHONIKH BBIJICJICHHBIN CHUMBOJI 3aHOCHUTCSI B Ha3BaHUE
CO3/1aBacMOM IIAIIKH, YKPaH MHIUKATOpAa MPUMET BUJI B COOTBETCTBUU C PUCYH-

koM 1.22.

ABBIOEX3UK 12345
NIM>H<OMPCTY® 57890
XUYLLLLbbLISKOSA 0./

YOANEHUE 3HAKA
COXPAHEHMUE MNMANKHU

Pucynox 1.22

Jlns ynaneHus 3HaKa yCTaHOBHUTH Kypcop Ha ctpoky YOAAJIEHUE 3HAKA u
HAXXATh KHOIIKY byner ynanen nocineaHuid BBEICHHBIN 3HAK.

[Ipu BBOJE B Ha3BaHWE MAIKHU IIECTHAAIATA CHMBOJOB al(haBUT HCUYE3aeT,
Kypcop aBToMaTHYecKH ycTaHaBinuBaercs Ha ctpoky YAAJIEHUE 3HAKA.

Haxatnem KHOTIKH yIaJUTh HY’)KHOE KOJIMYECTBO 3HAKOB.

HaxaTb KHOIIKY [~ ,IIOABHTCS an(aBHUT, MOXXHO IPOJOIDKUTH BBOJ Ha3Ba-

HU I1aIlKU.
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JInst coxpaHeHHs CO3JaHHOM MalKh yCTaHOBHTH Kypcop Ha ctpoky «CO-
XPAHEHWUE MAMKW» n naxath kHOTIKY [agaa] .pH-MeTp mepeiineT B sxpan PE-
OAKTOP BJIOKHOTA.

Ecnu B 0JI0KHOTE YK€ €CTh Manka ¢ TAaKMM UMEHEM, KaK U BBOJAMMOE, TP Ha-
JKATUA KHONKU ,Ha skpane nossurcsa Haamuchk «[1TAMNKA C TAKUM ME-
HEM YXE CYWECTBYET». MoxHO ycTaHOBUTH Kypcop Ha cTpoky «Y[OAJIE-
HWE 3HAKA» 1 nu3MeHHTh UM HAMKH.

i

Eciau HaxxaTh KHOIKY , Ha DKpaHe IMOSBUTCSA Ha BpeMs 2 ¢ HaJIHCh
«CO30AHHAA TAMNKA HE COXPAHEHA». pH-metp nepetiner B skpan PE-
OAKTOP BJIOKHOTA.

4 Bup skpana YOAJIEHUE MNMATNKW - B cootBeTcTBUm ¢ pucynkom 1.23.
[Tanku BBICTPAUBAIOTCS B MOPSAKE UX CO3AHMUS.

YOANEHUE NAMNKHU

KOTEN 1 NAP
KOTE 2 NAP
» KOTEN 5 NAP
KOTEN 3 NAP
KOTEI 4 NAP

Pucynox 1.23

Jlyis ynaneHust nanky BbIICTUTH KypCOPOM TanKy, KOTOPYIO CIEIyeT YAAIUTh.
HasxaTh KHOTKY [aseq] . Ha dKkpaHe MOSBUTCS HAMMEHOBAHHE M COACPKHMOE MAIKH,
HarpuMep, B COOTBETCTBUU ¢ pucyHkom 1.24.

KOTEN 5 NAP
» 25 siHB. 15:30
t=25.8°C
9AC = 255.3 mB
pH = 2.508
pH25 = 2.508

) | m—

YOANUTDb MNAMKY?
Pucynox 1.24

Eciu B marnke HeT 3ammceid, BMECTO JIaHHBIX 3aMEpPOB Ha 3KpaHEe MOSBIISICTCS
nanmick «SAMNVNCEN HET».

HaxxaTh KHOMKY .Ha skpane na Bpems 2 ¢ nosiBiisiercst Haanuch « 1Al-
KA YOAJIEHA», pH-metp nepexonut B 3xpan YAAJIEHUE MAMNKW.

AHaAJOTHYHBIM 00pa30M MOXHO YyJIaJWTh BCE OCTaJbHBIC TAlKH, KpOME

«OBLLEW NMAMKW».
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1.5.8.5» OATA BPEMA

» NATA BPEMSA - nyskT MeHI0 npeaHa3HaueH sl BBOJA JaThl U BpeMe-
HU.

Bun skpana JATA BPEMSA — B cootrBercTBUM ¢ pucyHKoM 1.25.

BBoJ 1aThl M BpEMEHH OCYIISCTBIIICTCS O OTACIBHOCTH B JIFOOOM IOPSIJIKE:
YHCIIO, MECSII, 9aChl, MUHYTHI.

ATK MPOCMOTP|

[TepemerieHre Mo CTPOKE BJACBO M BIPABO — KHOMKAMH < | > npu

3TOM IapaMeTp, KOTOPbIH MOXKHO U3MEHUTh, CTAHOBUTCS MHUTAIOIIUM.

OATA BPEMA

\//

- 04 Map. 10:30

7N

Pucynox 1.25

MEHIO PEXUM

M3meHenne napamerpa — KHONKAMU [y A | -
[Tpu maxoxaenuu B dkpane OATA BPEMFI YJachl OCTAHABJIUBAIOTCS, TIOCIIE
BBIXO/Ia U3 ATOTO SKpaHa — 3aIyCKarOTCSl.

1.5.9 OKpaHbl NpegynpexxaeHnin

[Ipy mosBICHWHM SKPAaHOB MPEAYNPEKICHHUS B COOTBETCTBUM C pPHCYHKa-
mu 1.26-1.28ue00x0aumMo oOpaTuthes K 1. 2.5 PO (Bo3mokHbIe HEMCIPABHOCTH 1
METO/IbI X ycTpaHeHus. Tabauma 2.1).

DKpaH B COOTBETCTBUU C pUCYHKOM 1.26
MOSIBJIICTCSA TIPU TEMIIEpaType aHalu3u-
pyemoti cpensl Boimie 70,0°C.

1 2 508 pH [losiBneHue 9KpaHa COIIPOBOKIACTCA 3BY-

KOBBIM CUTHAJIOM.

24 ceH. 13:56

—r / WK

=76, 5:’C

Pucynok 1.26
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24 ceH. 13:56

12. 508 pH

\ /,/ MaKC
~

——2=2C
—

/

Pucynox 1.27

24 ceH. 13:56

Pucynox 1.28

1.5.10 BkpaHbl owmnbokK

BHUMAHUE !
OLUMNBKA

rPAAYUPOBKW !

Pucynok 1.29
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OKpaH B COOTBETCTBHH C puCyHKOM 1.27
HOSIBIISIETCA TPU WHAMKAIIMH TeMIlepaTy-
psl Beimie 999,9°C (HencrpaBHOCTH B Ka-
HaJIe U3MEPEHUS TEMIICPATYPhI).

DKpaH B COOTBETCTBUHU C pUCYHKOM 1.28
MOSIBJIIETCSA TIPU TEMIIEpaType aHalu3u-
pyemoii cpenl Hrke O °C.

OKpaH B COOTBETCTBHH C pucyHKoM 1.29
MOSIBJIIETCA, €CIM TPU MPOBEIECHUHU Tpa-
TyUpoBKU Oy(epHBI pacTBOp HE OIpe-
TICJICH.
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OLUUBKA N3y
NMPUBOP HEUCIPABEH!

Pucynox 1.30

[}
OLUMBEKA NAPAMETPOB
HACTPOWKU NPUBOPA
NMPUBOP HEUCTPABEH!

Pucynox 1.31

[omo}
OLWBKA NAPAMETPOB
AATYHUKA pH
BBEOWUTE pHi

Pucynox 1.32

[1ami}
OLUMBKA MAPAMETPOB

rPAAYUPOBKMU MO pH
NMPOBEAOUTE N’PAOYUPOBKY

Pucynox 1.33

28

OkpaH B coOTBeTCTBHH ¢ pucyHkoM 1.30
(ommmbka Ne 1) mosiBiissercss npu cboe B
nporpamme pH-merpa. Cnemyer oOpa-
TUThCS K 1. 2.5 PO (Bo3MmoxHbIC Hewc-

NPAaBHOCTH M METOJBI WX YCTPaHCHUSI.
Tabmuna 2.1).

DKpaH B COOTBETCTBUU C pucyHkoMm 1.31
(ommbka Ne 2) mosBissercss npu cOoe B
nporpamme pH-merpa.

Cnenyer obparutecs k m. 2.5 PD (Bos-
MOJKHBIC HEWUCIPABHOCTH M METOJbBI WX
ycrpanenus. Tabmmma 2.1).

DKpaH B COOTBETCTBUU C pUCyHKOM 1.32
(ommbka Ne 3) mosBissercss npu cOoe B
nporpamme pH-meTpa.

Cnenyer nepeitu B myHKT noameHto YC-
TAHOBKA pHi u BBecTH HyXHOEe 3Ha-
yeHue pHi B COOTBETCTBUU C THIIOM TIPHU-

Mensiemoro snektpoaa — 7,00; 6,70mbo
4,00.

DKpaH B COOTBETCTBUU C pucyHkoMm 1.33
(ommmbka Ne 4) mosBiisiercss npu cboe B
nporpamme pH-merpa.

Cnenyer IIPOBECTH IPayupOBKY
pH-meTpa ¢ 3nekTpoaaMu B COOTBETCTBUU
cm. 2.3.3.2.
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OLLUUEKA 3ANNCU OKpaH B COOTBETCTBHH C pucyHkoM 1.34
[1m) (ommbOka Ne 5) mosiBisiercst mpu cOoe mpu
B BHOKHOTE 3alcCu JaHHbBIX B OJIOKHOT.

[Ipu BBIOOpe ctpoku [A 3amucek ynans-

3AMNUCh > OA eTcs 0e3 npeaynpexaeHuss U mpuoop Bo3-
BpAIaeTCsl B PEIKUM U3MEPCHHUS.

YOANUTBL? HET [Tpu BeIGOpe cTpokm HET mpuGop BO3-
BpAIACTCS B PEXKUM U3MEPCHUSI.

[Tpu mpocMoTpe JaHHOW 3amucu B OJIOK-
HOTE€ Ha DJKpaHE BO3HUKACT HAANMCH

OLUUBKA.

Pucynox 1.34

1.6 Cpedcmea uaMepeHusi, UHCMpPyMeHm U rnpuHadsiexHocmu

Jliist mpoBeieHust paboT MO TEXHUYECKOMY OOCykuBaHui0 pH-MeTpa momos-
HUTEJIBHO TPEOYIOTCS CIIEAYIONIMEe HHCTPYMEHTBI U MPUHAICKHOCTH, HE BXOJISIIHE
B KOMIUIEKT [TIOCTaBKHU:

— OTBEpTKa KpecToBas 2 MM,

— IIIPHI] MEAUIUHCKUHN 2 CM° [UIS1 3aJTMBKH AJIEKTPOJIUTA B DJIEKTPOT,

— xoiba K-2-1000-50;

— xumudeckui crakad B-1-250;

— pactBop KCI ¢ xonnenrpamnueit 3 MOJIB/ M,

— pactBop HCI xonmenrparueii 0,1 mMomn/mv°.

1.7 Mapkupoeka

Ha nepenneii manenu npeoOpa3oBaressi U3MEPUTEIHHOIO HAHECEHO HAaUMEHO-
BaHue npudopa u 3Hak ['ocpeectpa.

Ha 3anHelt nanenu npeoOpa3oBaTesis yKperuieHa Ta0auuka, Ha KOTOPOM HaHe-
CEHBL:

— TOBApHBIN 3HAK U HAUMEHOBAHUE NPEANPUATUA-U3TOTOBUTEIS;

— HAuMMEHOBAaHME U YCIOBHOE 0003HaueHue PH-merpa;

— 3aBOJCKOI HOMep PH-MeTpa u roj BelycKa.

Ha ynakoBouHO! KOpOOKE HaHECEHbl MAHMITYJISIUMOHHBIE 3HAKU: «OCTOPOXK-
HO, Xpynkoe», «BepxX, He KaHToBaTh». Ha ynmakoBouHOM KOpOOKE HAKJIEEHA 3TUKET-
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Ka, CoJIeprKalllas HaMMEHOBaHNUE U yCJIOBHOE 0003HaueHue PH-metpa, naty ynakos-
KM, TOBAapHBIM 3HAK, TeleQOHbI, aapec M HAUMEHOBAaHUE NPEAIPUITUSA-
U3rOTOBUTEIA.

1.8 Ynakoeka

CocraBnble yacTu pH-MeTpa ykinaablBaloTCS B KAPTOHHYIO KOPOOKY B MOJIH-
OTWICHOBBIX ITAKETaX.

B otnenbHble makeTsl YKIAABIBAIOTCS OJIOK MpeoOpa3oBaTeIbHBIN, KOMIUIEKT
WHCTPYMEHTA U PUHAJIEKHOCTEU U PyKOBOJICTBO 10 DKCIUIyaTalluy U yIAKOBOYHAS
BEJIOMOCTb.

Kaxaplii smexTpoa mepes yKIagkod B KapTOHHYIO KOPOOKY MOMeEIIaeTcs B
KapTOHHBIN QyTIIsIp.

[IpocTpaHcTBO MEXAy MaKeTaMu U CTEHKaMH KOPOOKHU 3amOJHSAETCS aMOPTH-
3aIMOHHBIM MaTEPUATIOM.
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2 NCNOJIb3OBAHUE MO HA3HAYEHUIO

2.1 KkcnnyamayuoHHble o2paHU4YeHust

2.1.1pH-MeTtp npenHa3HadeH Jyisi ©3MEPEHUS TTOKA3aTelNsi aKTHBHOCTH HOHOB
Bozopozna (ot O mo 12pH) u remnepatypsl Bogabix pactBopoB (o1 O no mmtoc 70 °C),
a taxoke DJIC (ot munyc 100010 mmroc 1000mB).

2.1.211pu pabote ¢ pH-MeTpoM oGeperaTh 3JIEKTpOILI U OJOK Mpeodpa3zoBa-
TENBHBIN OT YAapOB, TOCKOJBKY B UX KOHCTPYKIIMH HCIOJB30BaHbI XPYNKHE MaTe-
pHUaIbI.

2.1.3I'my0rHa morpy>KeHus JIEeKTPOJOB B pacTBOP Mpu uzMepeHuu pH momx-
Ha ObITh HE MeHee 16 M.

2.1.AYpoBeHb AJIEKTPOIUTA B DJIEKTPOAAX TPH HU3MEPECHHSIX JOJDKEH OBITh
BBIIIIE YPOBHS aHAIM3UPYEMOTO PacTBOPA.

2.1.5He nomyckaetcs uamepenue pH, 9JIC u Temmnepatypsl B pacTBopax, co-
JepKamx GTOPUCTOBOAOPOJHYIO KHCIOTY WM €€ COJM U BElIecTBa, o0pa3yrolne
OCaJIKM ¥ TJICHKW Ha TIOBEPXHOCTH JJICKTPOOB, a TAaK)Ke IKCIUTyaTallds U XpaHECHHE
AIIEKTPOJIOB, HE3ATIOTHEHHBIX JIEKTPOIUTOM.

2.1.6He nonyckaercs 3aMblKaHWe HAaKOPOTKO Bhixoja Ha [1K.

2.2 Yka3aHue mep 6e3onacHocmu

2.2.19nexTpo0e30nacHOCTh OOCITYKHBAIOIIET0 MepcoHaga 0OecreuynBaeTcs,
MOCKOJIbKY B IPUOOpE HCIOJIb3YETCS aBTOHOMHBIN MCTOYHUK MOCTOSTHHOTO TOKA Ha-
npsbkeHuem ot 2,210 3,4B.

2.2.2K pabote ¢ pH-mMeTpoM nomyckaercs mepcoHall, M3yYHBIINNA HACTOSIIIEE
PYKOBOJICTBO, MACIOpTa Ha MPUMEHSEMBbIE SJIEKTPO/Ibl M MpaBHiia pabOThl ¢ XUMU-
4EeCKUMHU PEaKTUBAMU.

2.3 lMNodzomoeka pH-mempa k pabome

IIpn nonyyenun pH-meTpa criemyeTr BCKPBITH YIIAKOBKY, IPOBEPUTH KOM-
IUIEKTHOCTh M YO€IUTHCS B COXPAHHOCTH YIIAKOBAaHHOTO MPUOOpA.
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[Tocne mpedObBanuss pH-mMeTpa Ha XOJIOJHOM BO3JyXe HEOOXOJHMMO BBIACP-
’aTh €ro Mpu KOMHATHOH TeMmIiepaType He MeHee 8 4, IOCiie Yero MOKHO IPHUCTY-
MIUTH K MOATOTOBKE MpUOOpa K padore.

2.3.1 lNogknoyeHne NCTOMHUKA NUTaHUA

JI1st OAKITIOUEHHUST UICTOYHHMKA MMUTAHUSI CHATH KPBIIMIKY 0aTapeHOro oTceka,
PacCIONIOKEHHYIO Ha 3aJHel MaHelu OJioKa MpeoOpa3oBaTeNIbHOTO. Y CTAaHOBUTH JIBA
IIEJIOYHBIX TaJlbBAaHWYCCKUX deMeHTa (AA) nubo JBa MpeaBapUTEIbHO 3apsiKCH-
HBIX HHUKEIb-METAJUIOTUAPHUIHBIX aKKymyJisaiTopa (AA) B TOJIO)KEHHH, COOTBETCT-
BYIOIIIEM MapKUPOBKE BHYTPH OaTapeHOr0 OTCEKa. 3aKPhITh KPBIMIKY OaTapelHOTO
OTCeKa.

[Tpu Brrouennu pH-meTpa Ha 3xpaHe OyeT HHAUIMPOBATHCS 3apsia OaTapeu.
KonmdectBo cexinuii B CHMBOJIE OaTapen MPUOIM3UTEITHLHO COOTBETCTBYET 3apsiay
Oarapeu: ogHa cekmus — 25 %, e cexkmuu — 50 %, Tpu cexumm — 75 %,dyeTwipe
cexruu — 100 %.

1 BHUMAHUE: CTPOT'O COBJIIOJATD nojsipHoCcTs NPU MOAKJIIOYeE-
HUM djieKkTponuTtaHusi. HecoOmroaenne 3Toro ycjoBusi MOKeT NMPUBECTH K BbI-
xony pH-meTpa u3 crpos!

2 BHUMAHMUME: Moak/jwo4venue 3JeKTPONUTAHUS NMPOU3BOAUTH TOJbKO
npu BeiKjI04YeHHOM pH-MmeTpe!

3 BHUMAHMUME: 3ameHy akkKymyJasTOPOB Ju00 rajbBaHUYECKHUX 3Je-
MEHTOB BO uU30e:kaHue cOpoca BpeMeHH, 1aThl U NOTePH JAHHBIX, 3AIMCAHHBIX B
3J1eKTPOHHBbIN 0JI0OKHOT, cjeAyeT MPOU3BOIUTH 3a BpeMs He 0ouiee 30 c!

3apsiaKa aKKyMyJSTOpPOB TPOW3BOAMTCS C NMPUMEHEHHEM HampsbkeHus 5 B
npu noakiroueHnu pH-metpa k mopty USB nepconansroro kommnsiorepa (I1K).

2.3.2 NogroToBka anektpoga (3nekTposoB)

2.3.2.11ToaroToBUTH IEKTPOa (3JIEKTPOJBI) B COOTBETCTBUHU C IMACIOPTOM
(macrmopraMu) Ha AJIEKTPOJIBI, BXOISIINE B KOMIUICKT ITOCTaBKH.

2.3.2.21ToacoeauHUTD 3IeKTPo (3IEKTPOIBI) K OJIOKY MpeoOpa3oBaTeIIbHOMY
B cooTBeTCTBUU ¢ pUCyHKOM 1.la nu6Go 1.16 B 3aBUCHMOCTH OT WCIOJTHEHUS
pH-metpa.
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2.3.3 'pagyvpoBka pH-meTpa

2.3.3.1 Obwpe ykazaHus

[Tpu sxcrryatanuu mpudopa peKOMEHIYETCS IEPUOTNYECKA BBITIOJHSTH Tpa-
JTYMPOBKY MPUOOpa C MOJKIIOYCHHBIMU 3JICKTpoaaMu. ['paayrpoBKa JOHKHA OCY-
IICCTBIIATHCS TI0 OypepHBIM pacTBOopaM — paboumm 3tajonaMm pH 2-ro paspsaa, co-
otBercTByronuM ['OCT 8.135-20041 TY 2642-002-42218836-96.

['panynpoBky pH-meTpa cienyer mpoBOAWTH IpH Temreparype OydepHbIX
pactBopoB (2015) T, npu 3TOM TemnepaTypsl IByX IpaJyHpOBOYHBIX PACTBOPOB HE
JIOJDKHBI pazinuatbes 6ogee, yem Ha 0,5°C.

[lepen HayanmoM TPagyupOBKH 3IMBOYHOE OTBEPCTHE DJIEKTPOJA CPaBHEHUS
1060 KOMOMHUPOBAHHOTO JIEKTPOA CIEAYET OTKPHITh.

2.3.3.2 Mopsapok rpagyvpoBsku pH-meTpa

['panyrpoBka Mpou3BOAUTCSA MO OJHOMY JHOO ABYM Oy(epHBIM pacTBOpam,
Bocnpou3BoasmuM 3Hadenuss pH 1,65 u 9,18 npu Temmeparype pacTBOpOB
(25,0+0,2)°C.

1 TIpombITh 37MeKTpOA (IEKTPOIBI) M JATYMK TEMIEpaTyphl CHayaia B JIHC-

THUJUTUPOBAHHOM Boze (MMOCIeI0BaTENFHO B IBYX COCY/ax), a 3aTeM B Iep-
BOM Oy(epHOM pacTBOpeE, 0 KOTOPOMY CJIEIyET IPOBECTU IPAyHPOBKY —
B Oy(epHoMm pacTBOpe, BocmpousBosiieM 3Hauenne pH=1,65mpu temre-
patype pactBopa (25,0+0,2) €.

2 Bxumounts nuranue pH-merpa. Haxarts KHONKY [T ,IIOSBUTCS 9KpaH B

COOTBETCTBHH C pUCYHKOM 2.1.

rPAOYUPOBKA Ne 1

6.02 pH

NMOMECTUTE OATHUKU B
1-n BY®EPHbIA PACTBOP.
HAXMUTE "BBOA"

Pucynox 2.1
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3 Tlomectuts pH-3nexrpon (EKTpOAbl) W NATYUK TEMIIEPATypbl B HEHC-
MOJIb30BABIIUICS paHee mepBblii OydepHblii pacTBop. HakaTe KHOMKY
. Haunercsa ompenenenue meporo OydepHoro pactBopa. [losButcs
9KpaH B COOTBETCTBUH C PUCYHKOM 2.2.

rPAOYUPOBKA Nel

- -—-pH

- 23.1 °C

Pucynox 2.2

4 Ecnu 3nadyenue pH OydepHoro pactBopa aBTOMaTH4eCKH HE ONMpPEIEICHO,
MOSIBUTCS DKPaH B COOTBETCTBUHU ¢ puCyHKOM 2.3. Ciemyer oOpaTHThCS K
pasgeny 2.5 PO (Bo3aMokHbIE HEHCIIPABHOCTH M METOABI MX yCTPaHEHHUS.
Tabauma 2.1).

BHUMAHUE !
OLUNBKA

rPAOYUPOBKMW !

Pucynok 2.3

5 Ecmu 3nauenne pH OydepHoro pactBopa aBTOMaTHYECKH OMPEIEIICHO,
nosiBUTCs 3HaueHue pH OydepHoro pacTBopa 1 HaYHETCS 3aIOJIHEHUE TPO-
rpecc-MeTpa, pacioyioKeHHOTO B JIeBOM yacTH 3kpaHa. Ilocie crabunmsa-
[IMM [TOKa3aHUI MPOrpecc-MeTp 3aloJHUTCS U MOSBUTCS SKpPaH B COOTBET-
CTBHUH C pUCYHKOM 2.4.

FPAOYUPOBKA Nel

[Iporpecc-meTp 1 . 650 pH
23.0 °C

Pucynok 2.4
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6 HaaTh KHOIIKY [s8687] — HOSBUTCS DKPaH B COOTBETCTBHH C PUCYHKOM 2.5.

pH-meTp mepeiler B pexuMm rpaydpoBKU MO BTOpoMmy OydepHOMy pac-
TBOPY, BocnpousBoseMy 3Hauenne pH=9,18 npu Temneparype pactBopa
(25,0+0,2) C.

rPAOYUPOBKA Ne 2

1.645 pH

MOMECTWUTE OATYNKU BO
2-n BY®EPHbIN PACTBOP.
HAXMUTE "BBOA"

Pucynox 2.5

7 Ecnu rpangyupoBka 1o Bropomy OydepHOMy pacTBOpy He TpeOyercs, Ha-
KaTh KHOIIKY .I'panyupoBka pH-metpa no ogHOI TOUKe 3aBepIleHa.
[TostBUTCSL 3KpaH B COOTBETCTBHM C pUCYHKOM 2.8. pH-MeTp mepeiiner k
m. 13.

8 Ecmu tpebyercs rpagyupoBka mo BTopoMy OydhepHOMY pacTBOPY, U3BIECYb
ANEKTPOJbl U AATUYUK TeMIepaTrypbl U3 mepBoro OydepHOro pacrsopa u
HIPOMBITh UX B JUCTUUTMPOBAHHOW Boje (MOCIEIOBATEIBLHO B JABYX COCY-
71ax) a 3aTeM B OTIICIIBHOM 00beMe BTOpOro OydepHoro pactopa.

9 IloMecTuTh 3JEKTPOABI U AATUUK TEMIIEPATypbl B HEMCIOJb30BaBIIUIICS
paHee BTopoi OydepHsiii pacTBop. Haxkathe KHOTIKY Haunercs onpe-
aeneHue BToporo 0ydepnoro pactsopa. [losBUTCS 3KpaH B COOTBETCTBHH C
pPUCYHKOM 2.6.

rPAOYUPOBKA Ne2

IE——

i 23.1 °C

Pucynox 2.6

10 Ecnu 3nauenune pH Broporo OydepHoro pactBopa aBTOMaTH4eCKH HE OII-
pelesieHo, MOSIBUTCSA PKPaH B COOTBETCTBUU C pucyHkom 2.3.Crnenyer 06-
patuthes K pazmeny 2.5 PO (Bo3MoxHbIe HEHCHPAaBHOCTH U METOMBI HX
ycrpaneHus. Tabnuna 2.1).
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11 Ecmu 3nauenue pH OydepHoro pactBopa aBTOMATHYECKH OIPEIEIICHO,
nosiBUTCA 3HaueHue pH OydepHoro pacTBopa U HAYHETCSI 3aMOTHEHUE TIPO-
rpecc-Metpa. [locne 3amonmHeHus mporpecc-MeTpa MOSBUTCS KPaH B COOT-
BETCTBUU C PUCYHKOM 2.7 .

rPAOYUPOBKA Ne2

9.197 pH

23.0 °C

Pucynok 2.7

12 HaxaTh KHOTIKY % JI'pagynpoBKa 1o ABymM TOYKaM 3aBEPLIEHA, MOSIBUT-
Csl KpaH B COOTBETCTBUU C pUCYHKOM 2.8.

NMAPAMETPbI OATYUKA
S=101%
Ei=-34 mB

pHi = 7.00

Pucynok 2.8

13 Haxarb KHOIIKY I'pagynpoBka 3aBepileHa, HOSBUTCA DKPaH B COOT-

BETCTBUU C pUCYHKOM 2.9.

3AMNOMHUTDb ?
> 0A

HET

Pucynox 2.9

14 YcranoBuTh Mapkep Ha cTpoky JA U Ha)kaTh KHONKY pH-meTp ne-

PEUZIET B PEKUM U3MEPECHUS.
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2.4 lNpoeedeHue usmepeHuli

2.4.1 MNpoBeaeHne namepeHun 6e3 3almnTHOro Koxyxa

[ToaroToBuTh coctaBHbie yacTu pH-MeTpa u npubop B 11e510M K padboTe, pyKo-
BOJICTBYSICh pazieiom 2.3.

[lepen M3MepeHUsIMU 3aTMBOYHOE OTBEPCTUE DJIEKTPOJAA CIEAYET OTKPBITh U
CHSTb 3aIlIUTHBIN KOJIMAYOK.

[TpoMbITh 351eKTPO (3IEKTPOIBI) M AATYMK TEMIIEPATYPhl B COCYE C TUCTUII-
JUPOBAHHOW BOJIOM W MOTPY3UTh B M3MepsieMblid pacTBop. [nyOuHa morpyxeHus
3NIEKTpOJia B pacTBOp npu udmepenuu pH nomkHa ObiTh HE MeHee 16 MM. YpoBeHb
AIIEKTPOJIUTA B DJEKTPOJE MPH U3MEPEHUSIX TOJDKEH OBITH BBHIIIE YPOBHS aHAJIM3H-
pPyEMOro pacTBopa.

[Tpu n3mepennu Bennuunbl pH nim 9JIC oTcuer noka3zaHuil IPOU3BOAUTH I10-
CJIe UX YCTaHOBIICHUSI.

OObIYHO BpeMsi YCTAaHOBJICHHS MOKAa3aHUW MpPH TMPOBEACHUM H3MEPEHUN C
anekTpogamu He npebimaeT 10 muH. OHaKO B HEKOTOPBIX PAaCTBOpaxX MpPH TEMIIe-
parypax, Omu3kux Kk O °C, Bpems yCTaHOBJICHHUS IOKAa3aHUM MOXKET JOCTUTaTh
15 muH.

XpaHeHne MKy U3MEPEHHUSIMH — B COOTBETCTBUHU C MACIOPTOM Ha 3JEKTPO]
(amexTpossr). st yMEHbBIIEHHS pacXxo/ia AIEKTPOIUTA B AJIEKTPOJIE PEKOMEHIYETCSI
B HEPaOOUEM COCTOSTHUH 3AIMBOYHOE OTBEPCTHE JIEKTPOA JEPKATh 3aKPHITHIM.

2.4.2 TlpoBegeHne U3MepeHNN C UCNONb30BaHNEM 3aLLUTHOIO KOXyXa

3alIUTHBIA KOXKYX CIIYKUT JUISl 3aIUThI 3JIEKTPOJOB IPU MPOBEIAECHUH U3MeE-
pEeHNnH, a Takxke Ipu TpaHcrnoptupoBke pH-merpa. IlocTaBisercs o cornacoBaHHUIO
C 3aKa34YMKOM CO BCEMU THIIAMU IEKTPOJOB, KPOME IJIEKTPOJIOB CTEKIISHHBIX KOM-
ouHupoBaHHbIX J1abopaTopHbIx DCKII-08M u DCKIJI-08M.1.

CMOYHTh 371eKTpoA (IITEKTPOABI) M JATYHK TEMIIEPATYPhl TUCTUILTHPOBAHHOM
BOJIOW M YCTaHOBHTH 3JEKTPOA (3JEKTPOABI) M AATYUK TEMIIEPATYPhl B 3aIIUTHOM
KOXYX€ B CIIELMaIbHBIX THE3/JaX B COOTBETCTBUU C pucyHkom 2.10.

Ilepen npoBeneHHEM U3MEPEHNUN OTBEPHYTh OCHOBAHUE 3AIMTHOIO KOXKYyXa U
IIPOBECTU U3MEPEHMs, KaK yKazaHo B 1. 2.4.1,morpyxasi B pacTBOp 3allUTHBIA KO-
KYX BMECTE C JEKTPOJIaMH U JATYMKOM TEMIIEPATYPHI.
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AL 3alIUTHBIA KOKYX

\7\ DJIEKTPOIbI

[ JlaTuuk TemMmepaTypbl
~H

]
zzzzzzz:::::zzz:zzzzzz:::“\ T'He3/1a U YCTaHOBKH

ANEKTPOAOB U JaTYMKA
TEMIIEPATYPbI

OcHoBaHMeE 3aIUTHOTO

= / KOXyXa

Pucynox 2.10

[locne OKOHYAaHUS U3MEPEHUM MPOMBITE 3JIEKTPOJBI U 3AIMTHBIM KOXKYX IHAC-
TUJIMPOBAHHOM BOJOM, HABEPHYTh OCHOBAHME HA 3aIUTHBINA KOKYX.

ITpu OosblIOM mepepbIBE MEXAY M3MEPEHUSIMU CIEIYET U3BJIEUb AJIEKTPOA
(37exTpOo/IbI) U3 3AIMUTHOTO KOXKyXa M XPaHUTh UX B COOTBETCTBUU C MACIOPTOM Ha
AMEKTPo. (NeKTpoabl). JliIsi yMEHBIICHHST pacxo/ia dJIEKTPOIUTA B IEKTPOJIE PEKO-
MEHAYEeTCsl B HepaboueM COCTOSIHUM 3aJMBOYHOE OTBEPCTHUE IJIEKTPOAA AepiKaTh 3a-
KPBITBIM.

2.4.3 NpoBeaeHe N3MEPEHUI C UCMOSb30BaHMEM MOAYIISt NPOTOYHOMO
MI1-901/903

Jlnst mpoBeneHust u3MepeHnii pH «aucToit» BOABl PEKOMEHIYETCS HCITONB30-
BaTh MoayJb npotounbiii MI1-901/903BP24.16.100 gxoasiimuii B KOMIICKT HHCT-
pPYMEHTa W MpUHAIC)KHOCTEH pH-MeTpa ¥ MOCTaBISIEMBIN 1O COTJIACOBAHMIO C 3a-
Ka34YHUKOM.



39

Mouyie iporounbiii MIT-901/90306ecieunBaeT cTaOMIM3aIMIO TIOTOKA BOJIBI
OT MPOOOOTOOPHHKA, TO3UPOBAHUE M BU3YaJbHBIM KOHTPOJIb PAacxoAa BOAbI, MOCTY-
naronie K KOMOMHUPOBAaHHOMY 3JeKTpoay. OH MmpeaHa3HaueH A MPOBEACHUS W3-
mepeHuii pHys B Bozle ¢ ynenbHOW anekTpudeckoid npoBogumocTsio (YOII) Gonee
3 MxCwm/cm. TIpu 3nauenusx YOII menee 3 MxCm/cM MOTPENTHOCTh MU3MEPEHUS HE
perJaMeHTUPYEeTCS.

Huamnazon npusenenus 3naduennii pH k pHys — ot mmroc 5 mo muroc 50 °C.

st ymoOcTBa mpoBeneHuss U3MepeHnid Moy mpotounsiii MI1-901/903 u
070K TpeoOpa3oBaTeNbHBIA YCTAHABIMBAIOTCA HA IOJACTAaBKE, KOTOpas BXOIUT B
KOMIUIEKT MHCTpYMEeHTa U npuHajuiexxHocteir pH-merpa MAPK-903u nocraBnsercs
IO COTJIACOBAHUIO C 3aKA3YHKOM.

BrimounTh B CIHCOK JOCTYIHBIX PEXKHUMOB pexuM m3MmepeHus pHos (MeHIo
PEXUMbl UBMEPEHUA, . 1.5.8.2).

[Mepeiitu u3 pexkxuma MEHKO B pesknm m3mepeHns ¥ KHOIIKOM % BBIOpATH
pexuM n3mepenns pHas.

[IpoBenenne U3MEpEeHUH C  HUCIOJB30BAHUEM  MOJIYJSA  IPOTOYHOTO
MII-901/903 —B COOTBETCTBUU C PYKOBOJCTBOM IO IKCILIyaTaIlMH HA MOJYJIb IPO-
tounbiii MI1-901/903BP24.06.1000.

2.5 Bo3MOX)HbIe HeucripagHOCMuU U Memoodbl UX ycmpaHeHUsi

2.5.1TlepeueHb BO3MOXHBIX HEUCITPABHOCTEH M METOJOB YCTPAHECHHMSI IPHBE-
JieH B Taoymie 2.1.

Tabnuya 2.1
HanmenoBanue HeucnipaBHocty, | BeposTHas npuunHa Meron
BHEILIHEE MPOSBICHUE YCTpPaHEHHUS

W JTOTIOJIHUTCJIbHBIC ITPU3HAKHN

1 pH-metp He Brimrowaetrcs ymbo | [Imoxoil koHTaKT ¢ uc- | OTKpeITh  OaTapeil-

OTKJIFOYAETCsl Cpa3y IMOCJE BKIIO- | TOUHUKOM MUTAHUS HBIM OTCEK, OUUCTHUTh
YeHUS KOHTAKThI 0Ji0Ka
npeoOpa3zoBaTeIbHO-

ro U TaJIbBAHUYECKUX
3JIEMEHTOB JIMOO aK-

KyMYJISITOPOB
Hamnpsbxkenne nutanus | 3aMEHUTh TallbBaHM-
ke 2,2B yecKue DJIEMEHTEI

100 3apsIUTh aKKy-
MYJISITOPBI
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HaumenoBanue HCUCIIPABHOCTH,
BHCIITHCC ITPOABJICHUC
W JTOTIOJIHUTCJIBHBIC ITPU3HAKHN

BepositHas npuunHa

Meton
YCTpaHEHUS

2 Tlokazanust pH-MeTpa HeycTOM-
YUBBI

OOpeIB B Kabene uiu
IUIOXOH  KOHTAaKT B
pazbeme Kalens 2JIeK-

Tpoaa

IIpoBeputh u obec-
[IEYUTH HaJeKHBIN
KOHTaKT WJIH YCTpa-
HUTH OOPBIB B Kabele

3 I[lpu npoBeneHUn U3MEpPEHUM B

HCI/ICHpaBHOCTL 9JICK-

3aMEHUTH AJIEKTPO]

OKCILIyaTallii) OTJIMYaCTCs
peansHOro O0s1ee uem Ha 0,3°C

oT

pa3HbIX Oy(hepHBIX pacTBOpax mo- | Tpona  (0gHOTO U3

Ka3aHus MpuoOopa MouTH He U3Me- | IJICKTPOJIOB)

HAIOTCA Ipu  1epeHoce pH-

aJiekTpoaa (IJICKTPOAOB) U3 OJIHO-

ro OygepHOro pacTBopa B Ipyroi

4 W3mepenHoe 3HaueHue Ttemne- | HeucmpaBen — gatumk | PeMOHT B 3aBOJCKHX
patypsl (B HOPMaJbHBIX YCIOBHSIX | TEMIIEPATYPBHI yCIIOBUSAX

5 Ha »kpane nagmucer «BHWU-
MAHUE! OLLUBKA TPALOYWU-
POBKWU!»

pH Oydepnoro pac-

IIpuroTOBUTH HOBBIN

TBOpa HE COOTBETCT- | OydepHBIi pacTBOP
BYET 3HAYCHUSIM

pH=1,65 h195(010)

pH=9,18

OOpeIB B KaOene Wiau | YCTpaHUTh  OOPBIB.

IUIOXOH  KOHTAaKT B
pazbeme Kabens 2JIeK-
Tpoja

OOecrieynTh HAIEK-
HBIU KOHTAKT

HewucnpaseH anexkrpon

3aMEHHTB JIEKTPOT

POBKW MO pH. MPOBEAUTE
rPAAYUPOBKY>»

6 Ha skpane namnuce «OWUUB- | C6oit B mnporpamme | PeMOHT B 3aBOJCKUX
KA N3Y. NMPUBOP HEWUC- | pH-metpa YCIIOBUAX
NMPABEH!»

7 Ha skpane naanmucy «OWUUB- | C6oit B mnporpamme | PeMOHT B 3aBOJCKHX
KA NMAPAMETPOB HA- | pH-meTpa YCIIOBUSIX
CTPOUKWN TMPUBOPA. MPU-

BOP HEUCIMPABEH!»

8 Ha oskpane namnuces «OWUWUB- | Cooit B mnporpamme | BeecTu 3Hauenue pHi
KA MAPAMETPOB OATYUKA | pH-meTpa

pH. BBEOUTE pHi»

9 Ha skpane naamuch «OWUUB- | Cooit B mnporpamme | [IpoBect  rpaayw-
KA NMAPAMETPOB IPAOYWU- | pH-meTpa POBKY
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2.5.2 YcTtaHoBKa pacyeTHbIX napameTpoB rpagyvpOBKU SNeKTPOaHOM
cuctemsl rno pH

VYcTaHoBKa pacyeTHBIX MapaMETPOB I'PATYUPOBKHU DJIEKTPOJHON CUCTEMBI MO
pH npumensercs ais npoBepku npeodpaszoBartesis Mpu MosBICHUA COMHEHU B Ipa-
BWJIBHOCTH MOKa3aHuii pH-meTpa.

JI1s1 yCTAaHOBKM PACUETHBIX NTAPAaMETPOB CIEAYET:

— ortkmounts pH-meTp;

— HaKaTh KHOTIKY [sser] H, HE OTIyCKas ee, BKIIOUNTh pH-Metp;

[BANVCH)]
— OTIIYCTUTH KHOIIKY .

OKpaH MHJIUKATOpa NPUMET BUJ B COOTBETCTBUU C OJHUM U3 PUCYHKOB 2.11-
2.13.

HAYAJIbHbIE HAYAJIbHbIE
NMAPAMETPbI MO pH NMAPAMETPbI MO pH
YCTAHOBIJIEHbI YCTAHOBIJIEHbI
S = 100 % S = 100%
Ei = 00 wmB Ei = 0.0wvmB

pHi= 7.00 pHi= 4.00

Pucynox 2.11 Pucynok 2.12

HAYAJIbHbIE
NAPAMETPbI MO pH
YCTAHOBIJIEHbI

S
pHi
Ei

100 %
6.7
18 mB

Pucynox 2.13

Ha wungukatope OyayT NpeaCTaBiCHBI pacdeTHbIC 3HAYCHHUS IapaMeTPOB
SJIEKTPOJIHOM CHCTEMBI ISl BRIOPAHHOTO 3HAYCHHS M30MOTCHIINAIbHONW TOUKH:

S — KpyTH3HA 3JIEKTPOTHOU CUCTEMBI;

pHi u Ei — xoopauHATHI M30MOTEHITHAIIEHON TOYKH 3JIEKTPOHON CHCTEMBI B

3aBHCHMOCTH OT TOTO, Kakoe 3HaueHue PHi, COOTBETCTBYIOIEE THITY IPUMEHIEMBIX
3JIEKTPO10B, ObLT0 ycTaHoBieHo B MeHio [JJOMOJIH. HACTPOUKMW.
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BHUMAHHUE: Ilociie OTK/IOYEHUS U MOCJIeAYHOUEero BKJAYeHus pH-
merpa B Mmenio [TAPAMETPbI OATHUKA 6yayr npencraBieHbl mapamMeTpsbl
nocJjenHeil rpaaxyuposku pH-meTpa, a He ycTaHOBJIEHHbIe pacyeTHble Mapa-
MeTpbI!

Jlns mpoBepku mpeoOpaszoBaTes CleayeT MepPeruTH B pexuM usMepeHus: pH u
noaaThk Ha Bxoj npeodpasopatens J/]C E, MB, B COOTBETCTBUU C YpaBHCHHUEM:

E=E+S[(pH —pH;),

rae E;, pH; — koopMHaThl N30MOTEHIIUAIIBHOW TOUYKHU 3JIEKTPOJHOU CUCTEMBI,
ykazanubie B mcHi0O [TAPAMETPbI OATYUKA B cooTBercTBUM C pHCYHKa-
mu 2.11-2.13;
pH — uMuTHpyeMOe 3HaUYeHHE aKTUBHOCTH MOHOB BOJOPOJA B JHAIIA30HE
ot 0 1o 10pH;
S — KpyTH3HA XapaKTEPUCTHUKH JCKTPOAHON cucTembl, MB/pH.
3HaueHue S onpeaensaeTcs: BRIpaKCHHEM

S=-0,1984-(273,16+1),

rae t —nokazanust pH-meTrpa no temmnepartype, °C.
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3 TEXHUYECKOE OBCIJ1YXUBAHUE

3.1 PeanameHmHbIe pabomsbi npu obcnyxueaHuu pH-mempa

3.1.111lepuoauueckas mpoBepka OJ0Ka MpeoOpa30BaTEIbHOTO, NEKTPOAOB U
COEIMHUTENIbHBIX Ka0esel Ha OTCYTCTBHE MEXaHUUECKHUX MOBPEXKACHU.

3.1.2Yuctka B cinyyae 3arpsi3HEHUs] Hapy>KHOM MOBEPXHOCTH OJ10Ka mpeodpa-
30BaTEJIBHOTO C HCTOIb30BAHMEM MSTKHX MOIOIIUX CPEICTB.

3.1.3I'panyupoBka pH-meTrpa no OydepHbIM pacTBopaM B COOTBETCTBUHU C
n. 2.3.3.

I'panynpoBky pH-meTrpa no OydepHbIM pacTBOpaM peKOMEHIYETCsl MPOU3BO-
TTb.

— OJMH pa3 B MecHll;

— IpU NOSIBIIEHUU COMHEHUH B IpaBWIbHOCTU paboTsl pH-MeTpa;

— npu noinyyeHuu pH-meTpa u3 peMoHTa WK NOCIe ATUTENbHOTO XPaHEeHHUS;

— IIpH 3aMEHE JIEKTPO/A.
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4 KOMIMNEKT NOCTABKU

4.1 KoMIIJIeKT MOCTaBKM COOTBETCTBYET Taouie 4.1.

Tabnuya 4.1

HaumenoBanue n 0003HaUCHHE Y3J10B

Hcnonmuenue

MAPK-903 | MAPK-903/1

1 bnok npeobpazorarensubiii BP48.01.000
c narynkom temneparypsl BP48.01.400

1

1

2 DnexTpoJ CTEKISHHBIA KOMOWHUPOBAHHBIM

DCK-10601/7K80.7)

1*

3 DnexTpon CTEKISHHBIA KOMOWHUPOBAHHBIM

SCK-10601/4K80.7)

1*

4 DnekTpol CTEKISHHBIM KOMOWHHUPOBAHHBIH
nabopatopubiii DCKJII-08M

1*

5 DnexTpon CTEKISHHBIH KOMOWHUPOBAaHHBIMA
naboparopubiit DCKJI-08M.1

1*

6 KomOunupoBanusiii pH-3mexkTpon
C TeJIeBBIM 3aMOJTHEHUEM,

tin 201020/51-10-04-22-120/000

1*

7 Dnexrpon crexistHEbI DC-10601/7K80.7)

1*

8 DOnexrpon crexnstaabiii IC-10601/4K80.7)

1*

9 Dnekrpon cpaBHenus ICp-10101-3,0K80.4)

1*

10 Bnexrpox cpaBuenus ICp-10103-3,0K80.4)

1*

11 Dnexktpon CTEKJITHHBIN 71a00paTOPHBIiA
0CJI-43-0/CP

1*

12 DnexTpoa BCHOMOTATENbHBIN J1aOOPATOPHBIN
OBJI-IM3.1

1*

13 KoMIieKT MHCTPYMEHTa U MPUHAJJICKHOCTEN
BP48.04.000

1

1

14 PykoBoACTBO 10 IKCIUTyaTaluu
BP48.00.000D

1

1

* Tun QJICKTPOAOB — B 3dBUCUMOCTHU OT UCIIOJIHCHHUA U 11O COTJIACOBAHHIO C 3aKa3-

YUKOM.




45

5 CBUAETENBLCTBO OB YINNAKOBbIBAHUU

pH-metp MAPK-903 MAPK-903/1)Ne

ynakoBan OOO «B30P» coriacHo TpeOoBaHUSM, IPETYCMOTPEHHBIM B JIEUCTBYIO-
1IN TEXHUYECKOU TOKYMEHTALUU.

JOIDKHOCTH JUYHAs TTOAINCH pacmrdpoBKa MOIIUCH

« » 20 r.

6 CBUOETEJNIbCTBO O NMPUEMKE

pH-metp MAPK-903 MAPK-903/1)Ne

W3TOTOBJICH U MPUHAT B COOTBETCTBUM C 00s3aTEIbHBIMU TPEOOBAHUSMH TOCYAPCT-
BEHHBIX CTaHAAPTOB, JCHCTBYIOIIEH TEXHUYECKOM NOKYMEHTAllMel W MpU3HAH TOJ-
HBIM JIJIs1 DKCILTyaTaIliu.

Hauanvnuxk OTK
M.II.

JIUYHAS TTOAIHCH pactmdpoBKa OIMUCH
« » 20 r.

7 NOBEPKA (KANIUBPOBKA) pH-meTpoB

Jlna npumeHeHus B cdepax rocylIapCTBEHHOIO METPOJIOTHYECKOTO0 KOHTPOJIS
1 Haj30pa pH-MeTpel TOKHBI OABEPraThes MOBEPKE opranamu ['ocyrapcTBeHHOM
METPOJIOTHUECKOM CITy>KObI TIPH BBIITYCKE U3 MPOU3BOACTBA WM PEMOHTA U MPHU IKC-
IUTyaTalyu.

[loBepka mNpPOU3BOAMTCS B COOTBETCTBUM C JOKyMEHTOM <«pH-merp
MAPK-903.MeTtouka noBepKu», NpuiioxkeHue A.

MexnoBepouHblii mHTEpBa 1 ros.
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Jlna npumeHenus B cdepax, Ha KOTOpbIE HE PACIPOCTPaHSIETCS TOCYIapCT-
BEHHBIM METPOJOTMYECKUN KOHTPOJIb U HaA30p, pH-MeTphl pu BeIyCKE M3 MpPOU3-
BOJICTBA WJIM PEMOHTA U MPU IKCIUTyaTallMH MOTYT MOJBEPraThCsl KaauOpOBKe.

KanubpoBka mpou3BOIUTCS B COOTBETCTBUU JOKYMEHTOM «pH-merp
MAPK-903.Metoanka moBepku», MpuiIoxKeHue A.

MexkannOpoBoUHbIN HHTEpBan 1o,

Tabnuya 7.1
IToBepka Jata JIOJ>KHOCTB, Iloamnucs, Cpok ouepen-
(kamuOpOBKa) | MPOBEACHUS 0)4(0 1e4aTh HOW TTOBEPKU

(kaOPOBKH)

[ToBepka [ /
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8 FAPAHTUUHBIE OBA3ATENbCTBA

8.1 M3roroBuTenb rapaHTupyer cootrBercTBue pH-meTpa TpeOGoBaHUSIM Tex-
HUYECKHUX YCJIOBHM MPH COOIIOEHUH MOTPEOUTENIEM YCIOBH TPAHCIIOPTUPOBAHHUS,
XpaHEHUs M HKCIUTyaTallid, YCTAaHOBJCHHBIX B HACTOAIIEM PYKOBOJCTBE IO 3KC-
TUTyaTallvu.

8.2 'apaHTUIHBII CPOK AKCIUTyaTalluu 24 mecsia co AHS BBOJA B AKCIUTyaTa-
o (C y4eToM 3aMeHBI 3JIEKTPOJIOB).

8.3 "apaHTHIiHBIN CPOK XpaHEHUST 6 MECSIIEB CO THS U3TOTOBJICHHUS.

8.4 1IpoaomKUTEIHPHOCTh YCTAHOBJICHHBIX TAPAHTUHHBIX CPOKOB HE Pacmpo-
CTpaHseTCsl Ha AJIeKTpoabl. [IpeTeH3nn Ha yka3aHHbIC W3IEIHS MPEIBIBIISIOTCS K X
IPEIIPUITHSIM-U3TOTOBUTEIISIM.

8.5 JlelicTBre TapaHTHITHBIX 00s3aTENLCTB MPEKPAIIACTC IPU MEXaHUIECKUX
MOBPEXACHUAX 110 BUHE TTOTpeduTes 0J0Ka mpeoOpa3oBaTeIbHOTO WU SJIEKTPOIA.

8.6 M3rotoButenb 00s3aH B TEUEHUE TAPAHTUIHOTO Cpoka OECIUIaTHO PEMOH-
TUpOBaTh pH-MeTpHl IpH BBIXOJE UX M3 CTPOS JIMOO MPH YXYAIICHUN TEXHUYECKUX
XapaKTePUCTHUK HIKE HOPM TEXHUYECKUX TPeOOBaHUII HE MO0 BUHE MOTPEOUTEIIS.

9 CBEOEHUA O PEKITAMALIUAX

B cnyuae BpIsIBIE€HNSI HEMCIIPABHOCTH B NIEPUO TAPAHTUMHOTO CPOKA, a TAKKE
oOHapyXeHHUs] HEKOMIUIEKTHOCTH Tpu noixydeHun pH-meTpa, motpedburens A0IKEH
IPEABABUTH peKJIaMalnio npeanpusaThio «B30OP» nuceMeHHO ¢ yKa3aHHEM MpU3HA-
KOB HEHCIPABHOCTH U TOUYHOTO aJipeca MOTpeOUTeIs.

PCKHaMaHI/IH BBICBIJIACTCS II0 aapecy.

603106r. H. Hosropoa, a/s 253, OO0 «B30P».
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10 TPAHCNOPTUPOBAHUE U XPAHEHUE

10.1 YcnoBust TpaHCIOPTUPOBaHUS OJIOKOB IIPeoOpa3oBaTEIbHBIX B YIIaKOBKE
OPEINPUITUS-U3TOTOBUTENS JTOJKHBI COOTBETCTBOBATh YCJOBHMSIM XpPaHEHUS S IO
['OCT 15150-69n0 mpaBuiaMm 1 HOpMaMm, JCUCTBYIOIIMM Ha Ka)XIOM BHJIE TpPaHC-
nopTa.

10.2VYcnoBusi TpaHCHOPTUPOBAHUS AJIEKTPOJIOB B YHNAKOBKE MPEANPUATHS-
U3TOTOBUTEINS JIOJKHBI COOTBETCTBOBATH yciaoBusiM xpaHeHus 1 mo 'OCT 15150-69
pu TemrepaType He Huxe MuHyc S °C ¢ y4eTOM CBEeICHUM, IPUBEACHHBIX B pa3ze-
ne «[IpaBuna XpaHeHUsS W TPAHCIOPTUPOBAHUS» HA AJICKTPOMABI, BXOMAIIUE B KOM-
IUIEKT TIOCTaBKHU.

10.3pH-MeTpsl criegyeT XpaHUTh B YIAaKOBKE MPEANPHUATUA-U3TOTOBUTENS B
KPBITOM TOMEIIEHUH Ha cTeutaxax B ycioBusx xpaHeHus 1 mo OCT 15150-69c
yU4ETOM CBEJCHUM, MPUBEIECHHBIX B pazzene «lIpaBuna XxpaHeHHs U TPAHCHOPTHPO-
BaHUS» HA AJEKTPO/IbI, BXOASIINE B KOMIUIEKT TOCTABKH.

10.4B nomemieHusIX Jj1s1 XpaHEHUS HE JIOJDKHO OBITH MBLIH, MTAPOB KHUCIOT U
IIEeJIOYH, arpeCCUBHBIX TA30B M JAPYTUX BPEAHBIX MPHUMECEH, BBI3BIBAIOIIUX KOPPO-
3HI0.
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NMPUNOXEHUE A

(0bs13amenvhoe)

pH-meTp MAPK-903

MeToauka noBepku

r. HmxHum HoBropop
2007 .
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A.1 ObsacTh NpUMeHeHus

A.l.1Hacrosmas meronuMka pacnpocTpaHsercs Ha pH-meTp ucnoJiHeHHn
MAPK-903, MAPK-903/1,npennazHaueHHbIN TSI ©3MEPEHHSI TIOKA3aTeNsi aKTHBHO-
CTH HMOHOB Bojiopona (PH), TemMneparypsl BOJHBIX pacTBOPOB, a TAKIKE AIIEKTPOJIBHU-
xyeit cubl (3/1C) 1 ycraHaBIMBAaeT METOJIBI M CPEICTBA €0 TIOBEPKH.

A.1.2Metponornueckue xapakrepuctuku pH-merpa, npoBepsiemble npu MO-
BEpKE:!

— JMama3oH W3MepeHHs II0KaszaTellsi aKTUBHOCTH HOHOB Bojgopoxaa (pH)
pH-metpa mpu Temneparype aHanmsupyemoi cpeasl (25,010,2)°C nomkeH OBITS,
PH e aor 0,000m0 12,000;

— @penessl JIOMYCKaeMOM OCHOBHOM aOCOJIIOTHOM morpemHoctd PH-merpa
npu u3mepenuu pH npu temreparype ananusupyemoit cpeant (25,0+£0,2)°C u tem-
nepatype okpyxaromero Bozayxa (20+5)°C momxssl ObITh, pH ................ +0,050;

— Ipenensl JOMYCKAaeMOM JIONOJHUTENIBbHON aOCONIOTHOM MNOrPEIHOCTH
pH-MeTtpa npu n3mepennn pH, BBI3BaHHOM M3MEHEHHUEM TEMIIEPATyphl aHAIU3HUPYeE-
MOU Cpepl B AUAIIA30HE TEMIIEPATYPHOU KOMITIeHCaunuu pH-mMeTpa B COOTBETCTBUM €

Tabmumet A.1, TOKHBI OBITh, PH ..o +0,100.
Tabauya A.1 — Jluanazon memnepamyproti komnencayuu pH-wempa
Tun npuMeHsIeMbIX IEKTPOI0B Juanason
TEMIIEPATYPHOU
KOMITEHCAllUU
pH-meTpa, °C

ONEeKTPOA CTEKJISTHHBIM KOMOMHUPOBAHHBIN
OCK-10601/7K80.7)

DNEKTPOJ CTEKJISTHHBIN KOMOWHUPOBAaHHBIH
2CK-10601/4K80.7)

DNEeKTPOJ CTEKJISTHHBIN KOMOWHUPOBAHHBIN Ta00PaTOPHBIT
OCKJI-08M

DNeKTPOJ CTEKIJISTHHBIM KOMOMHUPOBAHHBIN J1a00paTOPHBIi
OCKJI-08M.1

KoMOuHupoBaHHBIN PH-3IEKTPO/I C TeNEBhIM 3alI0THECHUEM,
tun 201020/51-10-04-22-120/000

Onexrpox crekistaabin DC-10601/7K80.7)

Dnekrpon crekisaubii DC-10601/4K80.7)

Dnekrpon cpaBHenus ICp-10101-3,0K80.4)

Dnekrpon cpaBHenus ICp-10103-3,0K80.4)

OnexTpoA creksiHHbIN Jaboparopublii 9CJI-43-071CP
DneKTpoA BcoMoraTenbHbli 1abopatopHsii OBJI-1IM3.1

ot 5510 50

ot 5 10 40
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— Juana3oH u3MepeHust pH-MeTrpa nmpu M3MEpeHHH TeMMEpaTypbl aHAIU3U-
pyeMou cpeabl JOIKEH OBITh, *C .....ivieiiiir i i ot 0,0 no mmroc 70,0;
— TIpenensl JOMyCKaeMOW OCHOBHOM aOCOMIOTHOW morpemrHocTH pH-merpa
IpU U3MEPEHUU TEMIEPATYphl aHATM3UPYEMOUN CpEe/bl MPU TEMIIEPAType OKPYkKaro-

11ero Bo3ayxa (20+5)°C HOIBKHBI OBITh, C ..uviviiee v e et veeei e v e e +0,3;
— nWana3oH u3MepeHws mnpeoOpasoBarens npu u3Mepenuun JJ[C momkeH
OBITE, MB ...ttt e ot muayc 1000,0n0 mroc 1000,0;

— TpejeNbl OIMyCKaeMOl OCHOBHOW aOCONIOTHOW TOTPENTHOCTH Tpeodpaso-
Batens npu u3Mmepenuu DJIC npu Temneparype okpyxkaromiero Bo3ayxa (20+5) °C
OJDKHBL OBITE, MB ..o e e e +0,5.

MexnoBepouHbIil HHTEpBAT — 1roj.

A.2 HopMaTHBHBIE CCHUIKH

Hacrosimas metoauka pazpaboTaHa Ha OCHOBaHMU JOKYMEHTA!
P 50.2.036-2004pH-meTpsl 1 nOHOMEPHI. MeToaMKa TOBEPKHU.

A.3 Onepanuu noBepKu

[Ipu mpoBenaeHUM MOBEPKU JODKHBI BBIMIOJTHSATHCS OIEpaIlid, YKa3aHHBIC B
tabnuie A.3.1.
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Tabnuya A.3.1

HaumenoBanue onepaunu Homepa | HeobxoammocTts mpose-
TIII. JICHUSI OTIepaLY IPU
METOJMKH | IEPBUYHOM [IEPUOTNIECKOIM
IIOBEPKHU | TIOBEPKE MIOBEPKE
1 Bxemnwmii ocMOTp A.9.1 + +
2 OmnpoboBaHme A.9.2 + +
3 IlpoBepka amamasona m3mepenus pH| A.9.3 + +
pH-Metpa. Omnpenenenue OCHOBHOW ab-
COJIFOTHOM TIOrpemHoctu pH-meTpa npu
usMepennu pH
4 Ornpenenenue AOMOJHUTENbHOW T10-| A.9.4 + +
rpemHocTH pH-MeTrpa npu u3MepeHuu
pH, BBI3BaHHOUW M3MEHEHHEM TEMIIEPATY-
PBI AaHATM3UPYEMOU cpelibl (MOTPEeUTHOCTh
TeMIepaTypHoil KoMreHcanuu pH-metpa)
5 IlpoBepka  amama3ona  u3mepeHusi | A.9.5 + +
pH-meTpa npu u3MepeHun TemiepaTyphl
aHanu3upyemon cpensl. OnpeneneHue
OCHOBHON  a0OCOJIIOTHOM  TOTPEIIHOCTU
pH-MeTpa npu u3mepeHun TemnepaTrypbl
aHaJM3UPYEMOU CPEJIbI
6 IlpoBepka nuamazona usMmepeHus mnpe- | A.9.6 + +

obpazoBarens npu usmepenun IJIC. Orn-
peneneHrue OCHOBHOM aOCONIOTHOM MO-
IPEUIHOCTH TpeoOpazoBatTeist IpU HU3Me-
pennu OJ1C

Hpumeuanuas

1 3nak «+»03Hay4aer, 4YTO ONEPALUIO IPOBOAT.
2 Ilpu mojdy4eHnu OTPHUIATEIBHOTO pe3yibTara mocie o000l U3 onepauui mo-

Bepka npekpaniaercs, pH-merp Opakyercs.
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A.4 Cpeacrsa noBepku

Jlist TpoBeieHNs TIOBEPKH JOKHBI OBITH PUMEHEHBI CPEJICTBA, YKa3aHHBIC B
tabnuie A.4.1.

Tabnuya A.4.1

Howmep [lepeyeHb OCHOBHBIX U BCTIOMOTATEIbHBIX Kou-
IYHKTa CpPEACTB MOBEPKU BO
METOAUKH
HOBEPKH
A7 [TopraTuBHBINi MuKpomnporeccopusiii mpuoop MUBTM-7 MK2; 1

Iuana3oH u3MepeHus Ttemmeparypsl oT wmuHyc 20 10
wrtoc 60 °C, morpemHocTh n3Mepenus remneparypsl +0,5 °C;
JIMara3oH U3MepeHust OTHOCUTENbHOM BiaxxHocTH oT O 10 99 %,
MOTPEIIHOCTh M3MEPEHUsI OTHOCHTEIHLHOW BIIAXXHOCTH TIPH
(25+5)°C +2 %.

Bbapomerp-anepoun BAMM-1 TY-25-04-15-13-79; 1
nuarna3oH usMmepsemoro nasieHus or 8010 106kl]a,

npenen JOMyCKaeMOi OCHOBHOW aOCOJIOTHOW MOTPEIIHOCTH
+0,2klla

Bonbsrmerp B7-40IT 2.710.016I'0, ucnons3zyeMblii 1
npezen naMepenus nepeMennoro Hanpsbkenus ot 20 1o 2000B;
OCHOBHAsI IOTPEIIHOCTh, %0

Tt

rae U, — KOHeYHOe 3Ha4YeHHE yCTaHOBJIEHHOTO Mpejena h3Me-
penuit, B;

U — 3HaueHue u3MepsieMoro HampspKeHus Ha Bxoje, B.
A.9.6 |IIpubGop s npoBepKHM BOJBTMETPOB, auddepeHranbupii | 1
BoasrT™MeTp B1-12 2.085.008Y;

JIMAna30H BBIXOJHBIX KAIMOPOBOYHBIX HAIIPSKEHUN
1 10'-1000B;
mpeaes JO0MyCKaeMoil OCHOBHOW aOCOMIOTHOW MOTPEINTHOCTH Ha

npenene 1B + (0,005 + 0,0001U—’<)

Ux

NmutaTop snekTpoaHoit cuctemsl Tuma M-02 1
Jlnama3zoH BBIXOAHOIO HampspkeHus wumurtatopa ot 0 1o
+2011mB ¢ auckpernocTsio yctanoBku 0,1MB
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IIpooonscenue madbauyvr A.4.1

nuarna3oH Temreparyp ot 0 go 100°C,
MOTPENTHOCTH MOJIEpKAHUs TeMIiepaTypsl He Oosee +0,2°C

Howmep [lepeueHb OCHOBHBIX U BCIIOMOTATEIBHBIX Kou-
MyHKTA CPEIICTB MMOBEPKH BO
METOUKH
MTOBEPKHU
A.9.3, | JIabopartopHslii s5ekTpoHHbI TepMomeTp JIT-300; 1
A.9.4, | quanason usmepenus ot munyc 50 no mrroc 300°C,
A.9.5 | morpemmocts n3mepenns +0,05°C
TepmocTtat xuakoctHbii TY 25-02-200.351-84, 1

A.9.3, |Ilocyna mepnas naboparopnas crexisinaas ['OCT 23932-7%

A.9.4 | CraHgapT-TUTPHI ISl IPUTOTOBJICHUS! Oy(PEPHBIX pACTBOPOB —
pabouux sranonoB pH 2-ro paspsna TY 2642-001-42218836-9(

)

A.8.4, | Bonma muctmmupoBannas [OCT 6709-72

A.8.5

XapaKTCPUCTHUK C HCO6XOI[I’IMOﬁ TOYHOCTBIO.

pPEHUsI C MOTPeNTHOCThI0 u3Mepenus He xyxke +0,1°C.

I pumeuanue—Jlonyckaercs NIPUMEHEHUE IPYTUX CPEACTB U3MEPEHHUS, HE
IPUBEJICHHBIX B MEPEYHE, HO 00ECIEUNBAIOLIUX ONPEIEICHUE METPOJOTHYECKUX

JIJist u3MepeHus TeMneparypbl JOMYCKaeTcsl MPUMEHEHUE JIPYTUX CPEICTB U3Me-

A.5 TpedoBanusi K KBAJIN(PUKAINH TOBEPUTEJIA

K npoenenuto nosepku pH-mMeTpoB AOMYyCKAKOTCS JMIlA, UMEIOIIUE BBICIIEE
WU CpPEeAHETEXHUYECKOEe 00pa30BaHME, OMBIT PadOThl B 00JACTH aHATUTUYECKOM
XUMUH, €KETOTHO MPOXOAIINE MPOBEPKY 3HAHUN MO TEXHUKE 0€30MacHOCTH, Bia-
JEIOIINE TEXHUKOW MOTEHIMOMETPUUECKUX HW3MEPEHUM, U3YUYUBIIHE HACTOSIILYIO

MCTOJUKY ITOBCPKU U ATTCCTOBAHHBLIC B KAUYCCTBC ITOBCPUTCIIA.

A.6 TpeboBanus 0e30MaCHOCTH

[Tpu npoBeaeHUH MOBEPKHU JTOJKHBI COOIOAATHCS TPEOOBAHMS TEXHUKU 0€30-

ITaCHOCTH.
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— npu pabote ¢ xumuueckumu peaktuBamu — mo ['OCT 12.1.007-76u
['OCT 12.4.021-75;

— npu pabore c osnekrpoyctaHoBkamu — mo ['OCT 12.1.01979 wu
'OCT 12.2.007.0-75.

[TomemeHue, B KOTOPOM OCYIIECTBIISIETCS] TOBEPKA, JTOJDKHO COOTBETCTBOBATH
TpedoBaHusIM ToxapHo Oe3onacHoctr o ['OCT 12.1.004-91u umeth cpenctra
noxaporymenus o 'OCT 12.4.009-83.

HcnomHuTenu NOMKHBI OBITH MPOMHCTPYKTHPOBAHBI O Mepax 0e30MacHOCTH,
KOTOpBIE JOJDKHBI COOMIOAAThCS mpu padoTe ¢ mpubopaMu, B COOTBETCTBUU ¢ PD.

OOyuenne paboTarOMUX JIUI MpaBUiIaM 0€30MaCHOCTH TPyAa AOHKHO MPOBOIUTHCS
no 'OCT 12.0.004-90.

A.7 YcJioBHS IPOBeIeHNs] TOBEPKHU

A.7.1TloBepka 10KHA TPOBOJUTHCS B CIAEAYIONTUX YCIOBUSIX !

— TeMIepaTypa OKPYKaIMIETO BO3AYXA, “C .ooviiiiiin i (2@5);
— OTHOCHTEIIbHAS BIAXKHOCTD BO3IYXA, Y0 .ooevvviiiiii i i, ot 30 10 80;
— armocdepHoe aaBiaeHue, KIla ..., ot 84 no 106,7;
S 17 213 1 (SR 1010) )1 (0):F:1: 17 £ (P OT CETH MePEMEHHOTO TOKa

gactoroii (50+0,5)'x
u Hanpspkenuem (220+4)B.

A.8 [ToaroToBKa K MoBepKe

OcHOBHOE M BCIIOMOTaTelibHOE 00OpyJI0OBaHUE, yKa3aHHOoe B paszaene A.4,
MOJATOTOBUTH K pabOTe B COOTBETCTBUU C TPEOOBAHUSIMU HOPMATUBHBIX JTOKYMEHTOB
u O/I.

[ToBepsiemsbrit pH-MeTp ¢ AyeKTpOaMu TOATOTOBUTH K pab0TE B COOTBETCTBUHU
cm. 2.3PD.

Bbydepubie pactBopsl — paboune 3TanoHbl pH MpUTOTOBUTH, KaK yKa3aHO B
MHCTPYKUHSAX HA CTAaHAAPT-TUTPHI 11t pH-MeTpum.

Jlnsi moBepKHM MCHOJB30BaTh CBeXHe OydepHble pacTBOpbl M3 CTaHIAPT-
tuTpoB pH 2-r0 paspsna.
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A.9 IlpoBenenue noBepku

A.9.1 BHewHnin ocMOTp

IIpu npoBeieHNN BHEITHETO OCMOTPA IIPOBEPSETCS

— KOMIUIEKTHOCTh pH-MeTpa;

— HaAJIMYME YCTAHOBJIEHHBIX B OaTapeiiHOM OTCEKE rajibBaHUYECKHX 3JIEMEH-
TOB TUMa AA 00 akKyMyJIsTOPOB TUIa AA OO BHEITHETO HCTOYHHUKA MUTAHNUS;

— IIEJIOCTHOCTh KOPIYCOB, 3JIEKTPOIOB, COCTUHUTENbHBIX Kabenel, OTCyTCT-
BUE MEXAHWYECKUX MOBPEXKACHUM, MPENATCTBYIOIINX HOPMAIbHOMY (DYHKIIMOHHUPO-
BaHuto pH-meTpa;

— YHCTOTY M LIEJIOCTHOCTb COECAUHUTENEH U THE3N;

— YETKOCTb U MPABHIBHOCTh MAPKUPOBKHU B COOTBETCTBHH ¢ PO (0003Ha4YCeHHME
pH-MeTpa, ToBapHBIil 3HaK NPEANPUATHA-U3TOTOBUTEINS, 3aBOJCKON HOMEp, 0003Ha-
YeHUE KHOIIOK, COSIMHUTEIEH, THE3I).

A.9.2 OnpoboBaHune

[Tpu mpoBenenuu orpoOoBaHus npoBepsaeTcs GyHKIMoHUpoBaHue pH-mertpa.
[Tocne nepexitoueHus: pe;KMMOB padOTHI M BO3BPAILIEHHUS B HAYAJIbHBIN pPEXUM MOKa-
3aHus pH-MeTpa 10JDKHBI BOCCTAHABIMBATHCH.

A.9.3 lMpoBepka ananasoHa namepenns pH pH-metpa. OnpeaeneHne ocHOBHOM abco-
TNIOTHOW norpeLwHocTy pH-meTpa npu namepeHun pH.

A.9.3.1TloaroToBka K U3MEPEHUAM

CobOpath yCTaHOBKY B COOTBETCTBUU C pucyHKOM A.9.la s ucnonHeHUS
MAPK-903wu B coorBeTcTBHHE ¢ pucyHkoM A.9.16 s ucnonnenuss MAPK-903/1.

YCTaHOBUTh  TEMIEpaTypy, MOAJNEPKUBAEMYI0 TEPMOCTaTOM, pPaBHOMN
(25,0+0,2) C.
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[IpoBectu rpagynpoBky pH-metpa B coorBerctBuu ¢ 1. 2.3.3PD no nBym 0Oy-
depHbIM pacTBOpaM — pabouum sTasioHam pH, BocCHpoM3BOAALIUM 3HAYEHUS
pH=1,65u1 pH=9,18npu Temneparype pacrsopos (25,0+0,2) €.

JlaGopatopHbIit ITepexonHoe
AJIEKTPOHHBIN YCTPOMCTBO
tepmometp TJI-300

— Ll —1 & 10
\/ 7
oo oo
o0oo o0oo
a a
d gl
- bnox |
T —7] mpeobpazoBaTenbHbI : :
—~/JlaTunk
] LU= TEMIIEPATYPBI
- D\\

- ~KomOnHupoBaHHBI

fEEEEEE:E:E:E:%:E:E:E:E:E:}::\EEE AJIEKTPO.

\

N
Cocyn Tepmocrar DAeKTPOa N3mepuTenbHbIN
¢ OydepHbIM CpaBHEHHMS AIEKTPOJT
pacTBOpOM
a 0

Pucynox 4.9.1

A.9.3.2[IpoBenenue n3mepeHuit

[IpoBectn m3meperne pH omgHOro M3 Tpex (C y4eToM MPEUMYIIECTBEHHOTO
JMara3oHa U3MEpeHui mpu Jkciutyatanuu pH-merpa) OydepHbIX pacTBOpoB — pa-
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6ounx stanonoB pH mo 'OCT 8.134-98,BocnpousBoasmux 3Hauenne pH=3,56;
pH=4,01;pH=10,00npu Temneparype pacreopos (25,0+0,2) €.
M3MepeHus MIOBTOPUTH HE MEHEE TPEX pas.

A.9.3.3006paboTKa pe3yJbTaTOB U3MEPEHUI

Ecnn MakcumalibHOE pacXoXKICHHE pe3ynbTaToB u3MepeHus pH He mpeBsiia-
et 3Hauenus 0,05pH, naiitu cpeaneapudmernyeckoe pH, ., N3MEPEHHBIX 3HAYECHUN
pH nns nanHoTo O6ydhepHoTo pacTBOpa.

Paccuntath 0OCHOBHYIO aOCONIIOTHYIO MOTPEIIHOCTh pH-MeTpa npu n3mepeHun
pH 4, o, pH, o dpopmyne:

Ao pH :pHu3M _pH3m1 (Al)

rae pH,., — cpeaHeapupmeTHueckoe U3MepeHHbIX 3HaueHudt pH OydepHoro
pacTBopa;
pH,, — 3nauenue pH nmo 'OCT 8.134-98,BocnpousBoaumoe O0ydepHbIM
pacTtBopoM — pabouum 3TanoHoMm pH npu temnepatype 25 C.

PCSYJIBT&TLI IMPOBCPKH CUUTAIOTCA YAOBJICTBOPUTCIbHBIMU, CCIINU
~0,050pH < 4, py < 0,050pH.

A.9.4 OnpegeneHne OONOMHUTENBHOM abCONOTHON MOrpeLHOCTU pH-MeTpa npu n3-
MepeHun pH, BbI3BaHHO M3MEHEHWEM TeMnepaTypbl aHanuanpyemoit cpedpl (MOrpeLLHOCTb
TEMMNepaTypHon komneHcauum pH-meTpa).

A.9.4.11ToaroToBKa K U3MEPEHUSIM U UCIOJIb3yeMas YCTaHOBKA — B COOTBET-
ctBun ¢ 1. A.9.3.1.

A.9.4.2TIpoBeneHue usmepeHui

Y CTaHOBHUTH TEMIIEPATypy, MOAACPKUBACMYIO TEPMOCTATOM, PaBHOM BepXHe-
My TIpeley Auama3oHa TemneparypHoi komreHcaruu pH-merpa — (50,010,2) €
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m6o (40,0+0,2)°C B 3aBHCHMOCTH OT THIIA MPUMEHIEMBIX 3JICKTPOJOB B COOTBET-
cTBUM C Tadmureit A.1l.

[Tposectn m3mepenne pH omHOro u3 Tpex (C y4eToM MNPEHMYIIECTBEHHOTO
JMana3oHa U3MEpeHui npu 3Kciutyataiuu pH-merpa) OydepHbIX pacTBOpoB — pa-
oounx stamoHoB pH, Bocmpousponsmux 3Hauenune pH=3,56; pH=4,01; pH=10,00
npu temieparype pactBopoB (25,0+0,2) €, mis temneparypsl (50,0+0,2) € nubdo
(40,0+0,2)°C.

W3mepeHns MOBTOPUTH HE MEHEE TPEX Pas.

A.9.4.3006paboTKa pe3yJbTaTOB U3MEPEHUI

Ecnn MmakcnmanbHOE pacxoKICHHUE Pe3yiabTaToB u3Mepenus pH He npessbima-
9 1 o
et 3Hauenusa 0,1 pH, Haiitu cpenneapupmernueckoe pH,,, U3MEPEHHbIX 3HAYCHUN

pH s nannoro OygepHoro pactBopa B JaHHOW TeMIEpaTypHOU TOUKe.
PaccunTaTh JOMOTHUTEIbHYIO a0COMIOTHYIO NOTPEIHOCTh pH-MeTpa npu u3-
mepennu pH 4 pn, pH, o dopmyune:

L on = pH,,,, —pH.p, (A.2)

rne pH. - cpemHeapu(MeTHIECKOE H3MEPEHHBIX 3HaueHui pH 6ydepHOro
pacTBOpa B IaHHOH TeMIiepaTypHOU TOUKE;
pH,,, — 3nauenne pH mo 'OCT 8.134-98,socnpousBogumoe OydepHbIM
pactBopoM — paboumMm stamoHoM pH mnpm temneparype (50,0+0,2) € imbo
(40,040,2)°C u npuBenenHoe B Tadmuie b.1.

PC?)y.HBTaTLI IMPOBCPKH CUUTAIOTCA YAOBJICTBOPUTCIbHBIMHU, €CJIN.
~0,100pH < 2 py < 0,100pH.

A.9.5 lNposepka ananasoHa namepeHuns pH-meTpa npu 3MepeHun TemnepaTypbl aHa-
nuanpyemoit cpeabl. OnpeaeneHme OCHOBHOW abCOMIOTHON NOrpewwHocT pH-meTpa npu us-
MEpPEHWN TeMMNepaTypbl aHanM3MpyeMon cpespl.

A.9.5.1ToaroToBKa K M3MEPEHUSIM M UCIOJb3yeMasi YCTAHOBKA — B COOTBET-
ctBuM ¢ 1. A.9.3.1.Bmecto OydepHoro pactBopa MOKHO HCIIOJIb30BaTh AUCTUIIIH-
POBaHHYIO BOIY.
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A.9.5.2[1poBenenue n3mepeHuit

YCTaHOBUTH MOOYEpEeAHO TepMocTaToM 3Hadenme Temnepatypel (0+0,5),
(2515), (4515), (65+5)C, moguepxkusas ee ¢ TouHocThio +0,2 C.

JIJis KaK0T0 YCTAaHOBIEHHOTO TEPMOCTATOM 3HAUEHUSI TEMIIepaTyphl 3aduK-
CHpOBATh MOKa3aHusi PH-mMeTpa nmpu uzMepeHuu temmeparypsl t,,,, °C, 1 nokasanus
3TaIOHHOTO TepMomeTpa t,, °C.

A.9.5.300paboTKa pe3yIbTaTOB U3MEPECHHMA

Paccunrtarh Ajig KaXI0Tr0 3HAYEHHUS] TEMIIEPATypbl OCHOBHYIO aOCOJIIOTHYIO
MOTPENIHOCTh PH-METPA MpHU u3MepeHuu temrepatypsl , °C, no popmyie

A =t,, —t, A.3)

rne t,,, — nokazanus pH-meTpa npu u3mepenun remmepatypsl, °C;
t, — moka3aHus dTaJOHHOTO TepMomeTpa, °C.

Pe3ynbTaThl NpOBEPKU CUUTAIOTCS YIOBIETBOPUTEIbHBIMHU, ECIIN
-0,3TC<4<037T.

A.9.6 lNposepka ananasoHa namepeHust npeobpasosatens npu namepenun 34C. On-
pefeneHne 0CHOBHOM abCoMNTHOW NOrpeLwHocT npeobpasosatens npu namepexnn 34C

A.9.6.1TloaroToBka K U3MEPEHUAM

CoOpaTh CTE€H]T B COOTBETCTBUU C pUCYHKOM A.9.2.
NMuTaTop 37€KTPOIHON CUCTEMBI MMPUMEHSETCS IS YI00CTBa MOJKIIOUEHUS
npeodpazoBarens kK uctounuky I/C.
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A.9.6.2[1IpoBenenue n3mepeHnit

OmnpeneneHre OCHOBHON aOCOJIOTHOM MOTPEIIHOCTH Mpeodpa3zoBaTels NpU

n3Mmepernn DJ1C BRIMOTHATH B TOUKaX, cooTBeTCTBYIONMMX MuHyc 1000,munyc 500,
0, 500, 100GB.

© 0 o o o o O O | HpubopB-12

b = . o 0—0 0—0 @—0 0—0 0 Q

Q@ 0—0° O O O
+ _ Ben
E O
B U3Mm
\
Hmurarop _
AIEKTPOTHOU 4
cuctemsl 11-02 Jarunk
TeMnepaTypbl
00
OO0
)
BJ‘IOIf\\
npeoOpa3oBaTeIbLHBIN

Pucynok 4.9.2

Bxutounts pexxum uzmepenus 3/C.

Ha Bxopx Onoka mpeoOpa3oBaTeNbHOrO MOJaBaTh HANpPSIKEHHE OT Mpuodopa
B1-12,paBunoe munyc 1000,munyc 500, 0, 500, 1004B.
Jlnia kaxxaoii Touku 3apuKCcupoBaTh nokaszanus pH-merpa.
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A.9.6.306paboTka pe3ynbTaToOB U3MEPEHUI

PaccunTtaTh OCHOBHYIO aOCOJIIOTHYIO MOIPEIIHOCTh IpeoOpa3oBaTesis Npu U3-
meperuu IJC 4, 5, MB, o dpopmyie:

Ao aJC =UM3M - U, @4)

rae U,,,, — nokazanus pH-metpa, MB;
U — nampspkenue, nogaBaemoe ot npudopa B1-12,mB.

PC?)y.HBTaTLI IMPOBCPKH CUHUTAIOTCA YAOBJICTBOPUTCIbHBIMHA, €CJIN AJIS BCEX TO-
9CK
_0,5 MB < Ao IC < O,5MB

A.10 O¢dopmienne pe3yabTaTOB NOBEPKHU

[TonmoxxutenpHBIE Pe3ybTAaThl MOBEPKU O(QOPMIISIOT TTyTEM HAHECEHUS OTTHC-
Ka TOBEpPUTEIbHOrO Kieiima Ha pH-merp m (wm) B PD B COOTBETCTBUH C
ITP 50.2.007-20016] u (unu) BeIgau CBUACTEILCTBA O TIOBEPKE B COOTBETCTBHH C
TP 50.2.006-945].

[Tpu oTpuaTENBbHBIX pe3yIbTaTax MOBEPKU BBHIJAIOT M3BEIICHUE O HETPUTO/I-
Hoctu 1o ITP 50.2.006-945] ¢ yka3anuem npuyvH HEMPUTOTHOCTH WM JEIA0T CO-
OTBETCTBYIOUIYIO HaAnuch B PO Ha pH-meTp.

[TIpu kanmubpoBke pH-meTpoB 0GOPMISIOT cepTU(UKAT O KAIUOPOBKE IIO
dopme npunokenns 2 [TP 50.2.016-941], a Takxe aenarot 3anuch B PO npu HeoO-
xoqumoctu. [1o TpeboBanmIO 3aKazuuka Ha 00opoTe cepTuduKaTa NPUBOIAT (PaKTH-
YeCcKue 3HAYCHUs MTOTPEIIHOCTeN Kannbpyemoro pH-metpa.
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NMPUNOXEHUE b

(cnpasounoe)
3uauenust pH cTangapTHBIX Oy(QepHBIX pACTBOPOB B 3aBUCHMOCTH
OT TeMIepaTyphbl

Tabnuya b.1
CocraB OyQepHBIX pacTBOPOB

KH3(C204),%x| KHC4H4Cs | KCgHsO4 KH2PO4+ Na,B4O7% Na,COs+

Tem- x2H,0 Kamunit Kannit +Na,HPO4 x10H,0 +NaHCQ;

Kamuit THAPOTAPTPAT| rTUApOdTaIAT Kamnit Hatpuii Harpwnit
Tiepa- TeTpaoKcanar |HACHIIEHHbIH (10,120F/I[M3) muruapodocdar| rerpaGopar | YIIIEKHCIBIA
T}o]pa’ 2-gombiif, | mpu 25°C, (3,3880r/mv°) | 10Bommsii |(2,6428r/mm)

C (25,219r/nm°) (7,8681"/le3) +HaTpuil MOHO- |(3,8064r/nm°)|  +HaTpHii
ruapodocdar YTJIEKUCIIBIN

(3,5330r/1m°)

KHUCIIBIA
(2,0947r/mm°)

1,65 3,56 4,01 6,86 9,18 10,00

- - 4,000 6,961 9,475 10,273

- - 3,998 6,935 9,409 10,212
10 1,638 - 3,997 6,912 9,347 10,154
15 1,642 - 3,998 6,891 9,288 10,098
20 1,644 - 4,001 6,873 9,233 10,045
25 1,646 3,556 4,005 6,857 9,182 9,995
30 1,648 3,549 4,011 6,843 9,134 9,948
37 1,649 3,544 4,022 6,828 9,074 9,889
40 1,650 3,542 4,027 6,823 9,051 9,866
50 1,653 3,544 4,050 6,814 8,983 9,800
60 1,660 3,553 4,080 6,817 8,932 9,753
70 1,67 3,57 4,12 6,83 8,90 9,730
80 1,69 3,60 4,16 6,85 8,88 9,73
90 1,72 3,63 4,21 6,90 8,84 9,75
95 1,73 3,65 4,24 6,92 8,89 -
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NMPUNOXEHUE B

(cnpasounoe)

PeanusoBannas B pH-meTpe QyHKIMS 3aBUCHMOCTH 3HadyeHHS pH cuibHO
pa30aBIICHHBIX PACTBOPOB IMIEJIOYEH M KHUCIOT OT TEMIIepaTypbl aHAIU3HPYEMOM
CpeIlbl, pacCYMTaHHasl HA OCHOBAHWHM JIAHHBIX, TpUBeIeHHBIX B MY 34-70-114-85.










