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BBEJEHHE

Hacrtosiee pykoBOJACTBO M0 IKCIUIyaTalMW MPEIHA3HA4YCHO /1A O3HAKOMJIEHUA C
YCTPOHCTBOM, TPHHIMIOM JEHCTBHS M MpaBMIaMH MO 3Kcrnyatamuu pH-merpa -
nonomepa ODKOTECT-120 (B paneneiilnem - uMOHOMepa), NpeIHA3HAYEHHOro I
M3MEpEeHHs nokasarend akrtupHocTH (pH, pX) u MaccoBoii WM MONAPHONH KOHIIEHTPAIUH
(C) MOHOB, OKHCIIMTENIBHO-BOCCTAHOBHTEIbHOrO noteHuuana (Eh), temneparypsl (T) B
BOJE M BOJHBIX CpeJax, a Takke [UId HMCMONb30BAHWA B KAaYeCTBE BBHICOKOOMHOIO
BOJBLTMETPA  NPH  M3MEPEHHH  XMMHYECKOro  norped/ieHust  KHCIopoja,  IpH
NOTEHIMOMETPHUECKOM THTPOBAHMHM H JPYTHX MOTEHIHOMETPHYECKHX M3MEPEHHAX M0
COOTBETCTBYIOLIUM METOJUKAM KOJIMYECTBEHHOI0 XMMHYECKOr0 aHaln3a,

K oTnuuuTensHeIM KauecTBaM HOHOMEPA OTHOCATCHA:
® [MOPTATHBHOCTE,
® COYETAHHME B OIHOM 1pudOpe HMOHOMEpa, TEPMOMETPAa M BbICOKOOMHOTO

MHJUTHBOJIbTMETPA;
® MHUKPOIPOLECCOPHOE YNIPABIICHHE,

BO3MOKHOCTH PA0OTHI € MFOOBIMH CTAH/IAPTHBIMH HOHOCEIEKTHBHBIMH 3JIEKTPOJaMH,
® [IPUMMEHEHHME BHEUIHMX KOMMYTATOPOB, JAlOLIMX BO3MOKHOCTH HMCIHOJIb30BAHUSA

OIHOBPEMEHHO OT 8 10 24 HOHOCENEKTHBHBIX 3TIEKTPOIOB;
¢ BBEJCHHE M COXpPaHEHHE B MaMATH OT 2-X 10 5-M TOYeK KaauOpOBOK MO KaKIAOMY
H3MEPAEMOMY HOHY;
aBTOMAaTH4ecKas TEMIIEPATyPHas KOMIIEHCALIMS,

ABTOMATHYECKOE BLIYHCICHHE H IIPEJACTaBJIEHUE HA HHAWKATOPE MOJIAPHOH H MaccoBOM
KOHIIEHTPALMH HOHOB;

BO3MOIKHOCTh TMepeaauH pe3yiabTaToB uimMepeHuil Ha IBM-coBMecTHMBII KOMIBIOTEP:
KOMOMHMPOBAHHOE NMUTAHKUE - OT Darapei W oT ceTn nepemenHoro toka 220 B, 50 T'u;
BO3MOKHOCTh PA0OTHI KaK B 1a0OPaTOPHBIX, TAK M MOJEBLIX YCIOBHAX;

HaTUYME TMOACBETKM WHAMKATOpa, TMO3BONAKOIIEE padoTaTte NPH  MOHHKEHHOM
OCBEILEHHOCTH;

e y100HOE MONB30BATENBCKOE MEHIO.
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1 OTTIMCAHUWE Y PABOTA
1.1 Haznauenue v 001acTh NpHMEHEHHUA

1.1.1 pH-metp - nonomep DKOTECT-120 (B manee - moHOMEp), mpeaHa3HAuEH I
U3MepeHna nmokasatena aktupHocTH (pH, pX) u MaccoBoit MM MOTAPHOH KOHLIEHTPALHK
(C) MoHOB, OKHCIUTENBHO-BOCCTAHOBHTENbHOTO noteHuuana (Eh), temneparypst (T) B
BOJE M BOJAHBIX cpenax Monomep Takike nmpeaHa3HaudeH Ui MCIHOIL30BAHHUS B KA4eCTBE
BBICOKOOMHOTO BOJIBTMETPA TPH H3MEPEHHH XHUMHWYECKOr0 moTpedieHua Kuciaopoaa
(XTIK), mpH MNOTEHIHOMETPHYECKOM THTPOBAHHH M JIPYTHX [MOTEHIHOMETPHYECKHX
W3MEPEHHAX MO COOTBETCTBYHOIIMM METOAHKAM KOJIMYECTBEHHOr0 XMMHYECKOTO aHaiM3a
(MKXA).

AHaIM3UPYEeMOH cpeaoil MoKeT ObITh MUTLEBAA, NPHPOJIHAA, OYHILEHHAA CTOYHAA W
OpYTHe THUMbl BOA WM BOIHBIE PAacTBOPBI, 3KCTPAKTHI, BBITAKKH, (PUABTPATHl M T.1.,
MOJIYYaeMble M3 Pa3/IM4HbLIX MAaTEpPHAJIOB, PEaKTHMBOB M INPOJAYKTOB MO METOAMKAM
KOJTHUECTBEHHOTO XUMHYecKoro aHanu3a (MKXA).

HMonoMep cOCTOMT W3 BTOPHYHOIO M3MEPHTENLHOTO npeobpasoeartens (B AanbHeHIIeM
- UI1) u nabGopa nepBHUHBIX TpeoOpazoBaTeneil: H3MEPHTENLHOTO (HOHOCEIEKTHBHOIO
unu Eh) anektpoaa (B nanbheiimem - U3), anektpoaa cpaBHeHusd (B ganbHelimeMm - Cp)
U TEMIIEPATYPHOTO JaTYHKA.

Bropuuneiii usmeputensHbii npeodpaszosarens HMII seinonnen Ha Mukpomnpoieccope ¢
ABTOHOMHBIM NMUTAHHEM H WHIWKAIMEH pe3yabTatoB u3Mepennii Ha JKK- gucnnee.

[Tamare WUIT comepsxur koHctanTel s 29 HOHOB (Ha3BaHHE, MOJIAPHYIO Maccy |
3apAn), TOCAEIHHUE Pe3yJIbTaThl TPAIYHPOBKH MO KAKIOMY BHIOY HMOHOB, a TakKe TPH
pe3epBHBIE AYCHKH [UIS BBOJA AHAJIOIMYHBIX KOHCTAHT [UIS JAPYTHX HOHOB 1O BeIGOPY
MOJIL30BATENA.

Honomep mmeer unTepdeiic RS-232C ana nepemaum pe3ynbTaToB HM3MEPEeHHI Ha
IBM-coBMECTHMBIN KOMNBIOTEP.

[IppMeHeHHe BHEIMIHMX KOMMYTaTOPOB MO3BOMAET HCMONB30BaTh HOHOMEP B KaueCTBE
MHOTOKaHaJAbHOTO H3MEPHUTEIBHOTO CPE/ICTRA.

HMonomep npeaHasHaueH Ui MCMOJb30BAHHA B XHMHKO-TEXHOJOTHUYECKHX,
ArPOXMMHMUECKNX, AKOJOTHYECKHX M aHAIMTHYECKMX 1abopaTtopusax NPOMBIILIEHHBIX
NpeaNpHATHI, HAYIHO-HCCIEI0BATENbCKUX YUPEKACHHI, OPTraHOB KOHTPOJIA, HHCIEKIIHH
1 Haa3opa. Monomep mMoxkeT OBITH MCMOJIB30BAH B MPOMBILIJIEHHBIX, J1a00paTOpHBIX H
MOJIEBBIX YCIOBHAX.

1.1.2 Pabouue yciioBus NpUMEHEHUs HOHOMEPA

 Temrepatypa OKpyKalomero so3ayxa, 'C or 5 no 40;
® OTHOCHTEJIBHAA BIAKHOCTH BO3AyXa mpH 25 nC, % , ne bonee 90;
e armocdepHoe aasnenue, klla ot 84 o 1067,
(MM pT. CT.) (ot 630 mo 800);
® TEMIepaTypa aHaJIH3HuPYEMOil CpeIbl, °C or 5 mo 80;
® HanpsyKeHHe aBTOHOMHOTO nutanus, B or 4 10 6.5;
® CONPOTHBIIEHHE [IEMH H3MEPHTENBHOTO MeKkTpoaa, MOwm, He Oonee 1000;
® COMPOTHBIIEHHE LIEMH BCIOMOTaTeIbHOrO 2MekTpoaa, KOwM, He Gonee 20
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1.2.1 Pexumbl paloTel, AMana3oHsl H3MEPEHHS M JUCKPETHOCTH IIPEICTABJICHUs
pe3yabTaTOB HA JUCTIIEE COOTBETCTBYIOT Tabmuiel .

Tabnuua 1
Pexxum H3mepsaemas Jlnanason uzMepeHus Juck-
paboThl BEITHYHHA pet-
npeodpasoBareis HOHOMEpa™ HOCTB
pH-meTp - pX munyc 20...20 0.7 0.001
HOHOMEP
pH munyc 20...20 munyc 1...14 0,001
MaccoBasi KOHLUEHTpaLus 0,001...10000 0,001...10000 0,001
(C), mr/am’
MOJIAPHAs KOHLEHTPALIHs 107..10° 10°..10° 107
(Cy), MMOIIB/ T
».4.c., MB munyc 4000...4000 | munyc 4000...4000| 0.1
Bonermerp | okucnuTensHo-BoccTano- | munayc 4000..4000 | mmayce 4000...4000 | 0,01
(Eh) BHUTEJILHBII MTOTEHIIHAT
(Eh), 3.a.c., MmB
Tepmomerp remneparypa, 'C mMuHyc 5...150 5...80 0,01
Onuuu N3MEPEHUS ¢ KOMMYTa-

TOPOM: HACTPOiKa 3JeK-
Tpuueckoi cuctemsl MI1
MPH BBITTYCKE B
cooTeercTBHH ¢ K/|

Jlom. pexum

PesepeHblil pekum s
peanu3ainum a01noJIHH-
TeJIbHBEIX BHJ0B H3MEpe-
HHI 110 ClelHalbHbIM
nporpamMmMam.

*B KOMIUJIEKTE ¢ MEPBUYHBIMH TpeoOpa3oBaTesiMu
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1.2.2 Tlpenensl gonyckaemoil OCHOBHOH aOCOIOTHOH MOTPEIIHOCTH COOTBETCTBYIOT
Tabnuie 2.

Tabnuua 2
H3amepsemas BenmunHa [Ipenensr momyckaeMoii OCHOBHOM
abCOIOTHOH NOrPEeIIHOCTH
BTOPHYHOTO M3MEPHUTENBHOTO | HOHOMepa™®
npeodpazosarens (UI1)
[Tokazarens akruBHOCTH HOHOB pX (pH) + 0,005 + 0,03
OKHCITHTETbHO-BOCCTAHOBHUTENIBHBEII +0.2
notenuuan (Eh), s.n.c., MB
Temneparypa, °C +0,3 + 0.5
*B KOMIUIEKTE ¢ EpPBHUHBIMH NpeoOpa3oBaresisamMu

1.2.3 HMII npomssoaur wu3mepenne pX (pH) npm wHcnons3oBaHMH  pexHUMA
ABTOMATHYECKOH TEPMOKOMIIEHCAIIHH B qHana3zoHe Temmneparyp ot 5 no 60°C.

1.2.4 TIlpepnenst pmomyckaemoil ocHOBHO#M abcomoTHo#t morpemnoctn MII  npm
n3mepennd pX (pH) B pabodem auana3oHe TeMIEparyp aHAJIH3HPYEMOI Cpelibl B PeIKHME
TepMoKkoMneHcanuy, pX (pH): +0,005.

1.2.5 Bxoanoe conporurnenue MII He menee 1 x 10" Owm.

1.2.6 Bpemsa ycraHopneHuss CTaOMIBHOINO TMOKA3aHMA MPU H3MEPEHHH 2.J1.C. HE
npesbimaer 10 c.

1.2.7 U3smenenne nokazanuit MII 3a 24 4 nenpepeiBHOH padOThl MPH BBHIKIHOUYEHHON
MOACBETKE OHUCIUIeA HE MpEeBHIIAeT Mpejena IOMyCKaeMoro 3HaueHHA adCoMOTHOMN
MOrPEIHOCTH.

1.2.8 Iluranue HII ocymecrBaserca oT 4-X ranbBaHMYECKHX 3JIEMEHTOB THma AA
HanpsokeHueMm 1,5 B kamaelii MM OT BHeWIHero cTabHIu3MpoBaHHOIO OJIOKa NMUTAHHA
BIIC 5-0.5. Ilpy nomMuHanbHOM Hanps:xkeHuu Oarapen 6 B morpebnsemMblii TOk He
npeeeimaet 40 MA (pH BHIKITIOUEHHOH MOJICBETKE AUCIIIEA ).

[Ipn ymeHblleHMH Hanps:keHWa Oarapen Huxke 4 B Ha jgucnniee mnossBiaAeTcs
coobwenue; “Cmennre daTapen”.

1.2.9 IlpencraBneHde pe3yabTaTOB Ha JHcice HNH(PoOYKBEHHOE, pacnojiaraercsa Ha
JABYX CTPOKax 110 16 CUMBOJIOB B KaiK/J10H M CHAOKEHO NMOJICBETKOA,

1.2.10 B nmamare MI1 BBeneHbl M BHI3BIBAIOTCA HA JMCIUIEH HACTPOEUYHBIE KOHCTAHTBI
(Ha3BaHHE MOHA, aTOMHAs W MOJIEKyIApHas Macca H 335}5{;{] A cAeayomux nonos: H';
Cl: Br; J; F; Na; K'; NH,"; NOy; Ag™; 8% Cu® Pb2", He?': Ca*: Ba®"; CO4%:
ClOy; ReOy’; AuCh, Zn?* : Fe** ; C32++Mg (mcwom}, HPO,”; NO,; CN7; CNS’
CrO,4”, a Takke TPU pe3epBHBIE AUEHKH MAMATH JUIA BBOJA AHAIOTMYHEIX KOHCTAHT JUIA
JPYTUX HOHOB TIO BEIOOPY MOJIB30BATENA.

1.2.11 'abaputHbie pa3Mepsl COCTABHLIX YacTeH HOHOMEpA:
e U1 “Dxkotect-1207, MM, He Oonee - 200 <105 x 60;
e kommyTartop KM-8, MM, He Gonee - 120 <180 = 60;
o iratue [1JI-4, MM, He Donee - 150 x120 x 350.
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® HNIEKTPOIB U TEPMOIATIHK - B COOTBETCTBHH C MACMOPTOM.
1.2.12 Macca cocTaBHBIX YacTeil HOHOMepa:

e HII “Dxotect-1207, kr, He Domee - 0.5;

e kommyTartop KM-8, kr, e bonee - 0,3

e mratus L1JI-4, kr, He bomnee - 0.5.

® SNIEKTPOabl U TEPMOIATIHK - B COOTBETCTBHH C NACTIOPTOM

1.2.13 HII aBnseTca BoccTaHABIMBAEMBIM, PEMOHTHPYEMBIM H3IEITHEM.

Cpennssa HapaboTKa Ha 0TKa3 B HOPMAJIbHBIX YCJIOBHAX - He MeHee 20 ThIC. YacoB.
Cpennee Bpems Bocctanopnenus T, padborocnocoOHoro cocrosuua - He donee 1 vaca.
Cpennnii cpok ciyk0b1 T, - He menee 10 ner.

1.3 CocTaB HOHOMEpA

Komnnekr nocrasku pH-metpa - monomepa Jkotect-120 npueeaen B Tadbauue 3.

Tabnuua 3
HanmenoBanne O6o03nauenne nokymenta | KomwdecTso,
T
| BropuuHbIi H3MEPHUTEBHEIH MpeoOpa3oBaTeb KALIT.414338.001 1
“OKOTECT-120"
2 Dnekrpoa “DKOM-pH™ TV 4215-002-41541647-95 e
3 Dnekrpoa DBJI-1M3* TY 25.05.2181-77 b
4 Temneparypusiii garuuk Pt-1000 * KJI11T418424.001 s
5 DnekTpoasl HOHOCeNeKTHBHEIE THIIA JKOM™** | TV 4215-002-41541647-95 i
6 Kommyrtatop KM-8 B kommiekre ¢ O10koM KALIT.418545.001 ot 1 go 3 **#*

nutanud bIIC 5-0.5 u nByMa coe THHUTENTBHBIMH
kabensimu uts noaxkaodeHus k M1

7 CoenuHuTenbHbIH kabens ana noakmouenuns U1 KJLIT.418853.002 1

K KOMITBIOTEPY

8 Jluckera 3,57 ¢ nporpamMmoi 1

9 [IraTus 111J1-4 KATI[.418546.001 o
10 Crakan naGoparopubiii BMecTuMocTbio 100 cm’ ['OCT 25336-82 |
11 bnok nuranusa BI1C 5-0,5 DKMEO 436230001 TY 1
12 PyKOBOICTBO MO 3KCIUTYaTallMH KATI1.414318.004 PO 1
13 MeTo/Ka oBepKH KJTL.414318.004 MI1 ]
14 [TacmopTa Ha HOHOCENEKTHBHBIE IEKTPOIbI ** KILT.414310.002 T1C i
15 MKXA Ha cojep:kaHHe HOHOB C MOMOLIBIO o

HOHOCENEKTHBHEIX 3NEKTPo10B « IKOM». **

* Jlonyckaercs mpUMeHEHHE OPYTUX CTaHAAPTHBIX 3JIEKTPOIOB M TEMIEPaTyPHBIX JaTYHKOB
C aHAJIOrMYHBIMU XapaKTePUCTUKAMH

** Uueno M acCOPTUMEHT MOHOCEIEKTHBHBIX 3JIEKTPOAOB MOCTABJIACTCA B COOTBETCTBHH C
u3MepseMbIMH HOHAMH corytacHo 11.1.2.10 wacTosmero PykoBo/ICTBA MO SKCIUTyaTaLHK.

#¥* [TocraBnsioTes 1Mo OTAETBHOMY 3aKa3y norpeburens.
BHUMAHHWE! bnoku nuranua bIIC 5-0.5, npunaraembie K KOMMYTaTOpaM, HElb3A
MCIO/IB30BATE 15 MOAKIIIOUEHHs BTOPUYHOIO M3MEPHUTEIBHOIO npeodpasosare;is.




KOLOT 414318.004 PO

1.4 VerpoiictBo v npuHunn padboTsl
1.4.1 IlppHuun paboTe HOHOMEpaA

1.4.1.1 U3mepenne noka3arens akTHBHOCTH H KOHUEHTPAIlHH HOHOB

HM3amepenne Benmumael pX (pH) m xoHuentpamumu C HOHOB B BOJHBIX PacTBOpax
MPOM3BOAMTCA MOTEHIHOMETPHYECKMM MeToaoM. Metoa 3akmouaercd B W3MEPEHHH
pasHOCTH TOTEHLHAJIOB (3.4.C.) H3MEPHTEIBHOI0 HMOHOCENCKTHBHOIO JJIEKTPOAa U
HNEKTPO/IAa CPAaBHEHHA B PacTBOPE.

3aBUCUMOCTh  9.1.C.  JJIEKTPOJAHOH CHCTEMBI OT HM3MEpPAEMOH  AKTHBHOCTH
onpenenseMoro HoHa 0e3 NMpHMEHEHHA TePMOKOMIEHCALHH OMHCHIBACTCA YPaBHEHHEM
Hepucra

E=E;+SepX, (1)
rre E - pa3sHOCTh MOTEHUMAJIOB MEKIAY W3MEPHUTEbHBIM W BCIHOMOIaTelIbHbIM
INEKTpOoaaMHu (3.4.¢.), MB;

Ey - 3HaueHuwe 5.J1.C. 3JEKTPOJHON CHCTEMBI B HayalbHOW TOUKE JHana3zoHa

u3MepeHuii, MB;

S - yrinoeoi kK03(ppHUUHMEHT HAKIOHA MEKTPOAHON (PyHKUMK (KpyTH3HA), BEJIMYHMHA
KOTOPOTO 3aBHCHT OT TEMIIEpaTyphl pacTBopa ( TeopeTHueckoe 3HaueHne mpu 20 'C paBHO
58,16 MmB/pX mis 0iHO3apAAHBIX HOHOB);

pX=-lga, (2)
rae  a - akTuBHOCTbL WM 3(pdexTHBHAs KOHLEHTPAUHs CBOOOJHBIX HOHOB B PacTBOpE,

CBA3AHHAA C KOHI].EHTPHI.I,HEE COOTHOILIEHHEM
a=kC, (3)

rae: C - MONApHasA KOHLIEHTPALIHA,
k - koappuunenT akTHBHOCTH.

[ToctosancTBo ko3duumenta akTuBHOCTH (K) ndocTWraercs mnpH  MOAICpKAHHH
OJIMHAKOBOH HMOHHOH CHIBI B aHAMM3UPYEMBIX H KaJIMOPOBOYHBIX PpacTBOpax IyTeM
nodapaeHUA (POHOBOTO NCKTPOJIHTA. YTIOBOH K0o3(uumeHT (S) ocTaeTcs MOCTOAHHBIM,
€CJIH HE MEHAETCs TeMIlepaTypa.

Takum oOpasoM, mpHM NMOCTOAHHBIX MOHHOH CHJIE pacTBOpa M TeMrepaType MOKHO
MOJIYYUTE JIMHEHHYIO 3aBHCHMOCTB 3.J1.C. 3JIEKTPOJHONH CHCTEMBI OT KOHLIEHTPAIHH
Onpee/IseMOr0 HOHa B LIMPOKOM JHANa3OHe KOHUEHTpaiHii 0e3 TepMOKOMIEHCALUH B
COOTBETCTBHH C YypaBHEeHHeM ().

3aBUCUMOCTE  2JI.C.  WIEKTPOJHOH CHUCTEMBI OT M3MEpPAEeMONl AKTHBHOCTH IPH
UCIIOIB30BAHUH PEXKHMA TEPMOKOMITEHCAIIHN BBIPAXKAETCA YPABHEHHEM

E=E; + 5§ Teop (pX -pXy) (4)
rne E —2.1.c. 2neKTpoAHONH CHCTeMBI, MOrPYKeHHOH B MCCIeayeMbli pacTrop, MB:

pX — OTpHLATENbHBIN [JECATHYHBIH Jorapu(M aKTHBHOCTH HMOHA B HCCIEIYEMOM
pacTBope,

E,. pX,,— KOOpAMHATHI H30TOTEHIIHAIbHOH TOUYKH 3JIEKTPOIHON CHCTEMBI,

St teop — 3HAUEHME KOMPPHLIMEHTA HAKIOHA (KPYTH3HBI) EKTPOAHOH CHCTEMBI MPH
JNaHHOM Temneparype, MB/pX, onpenenseMoe 1o ciaeayoemMy YPaBHEHHIO
St reop = 0 (273,16 +t)/n, (35)

rae o — TeMneparypHbli koa(uumenT kpyTH3Hel, paabiid 0,1984;

{ — TeMIepaTypa uccleayeMoro pacteopa, 'C,

n — 3apsja HOHA.
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Jlauuelii Bua 3seKTpoaHOH (yHkuuKM (ypaBHeHue 4) xapakTepeH i dJIEKTPOJIOB C
HOPMHUPYEMBIMH KOOPIMHATAMH H30TOTEHIHAIbHONH TOukH (Hanpumep, pH-anekTpoms).
[Ipu pabore ¢ TakMMH 2JIEKTPOAAMH B PEKUME TEPMOKOMIICHCALMN 3HAYEHHUA KOOPAHMHAT
M30MOTEHIIMAIBHON TOUKH BBOAATCA B Tpoliecce KamuOpoBKH npudopa.

B ocuoBy paboTel aHAIM3aTOPOB MOJIOKEH METOJA IOCTPOEHHA TIPagyHpPOBOYHOIO
rpacuka 3aBUCHMOCTH 3.71.C. 3JIEKTPOIHONH CUCTEMBI OT KOHIIEHTPAIMH IPay HPOBOYHBIX
(cTaHaapTHBEIX) PAaCTBOPOB C M3BECTHOM KOHLEHTPAUWeld W TMOCIEAYIOUIEro HaXO0XJAeHHs
KOHIEHTPAIlMA aHAIM3UPYEMOTrO pacTBOpa MO HM3MEPEHHOMY B HEM 3HAYEHWID 3.J1.C.
2NeKTpoAHON cuctemsl. ['paayuposounslii rpaduk crpoutcs Mukponpoueccopom HII
ABTOMAaTHYECKH HAa OCHOBE BBEICHHBIX B HEro 3HAYEHMIl 3.71.C. 3MEKTPOJHON CHCTEMBI H
COOTBETCTBYIOIIUX MM 3HAa4YeHHil pX npH rpagyHMpPOBKE HOHOMEpPA B CTAHAAPTHBIX
pacteopax (aByx u ©Oonee). 3HaueHue pX B aHANTUM3MPYEMOM pPACTBOPE HAXOJWTCA
ABTOMATHYECKH C WCIHONIb30BAHHEM TPaJyHUPOBOYHOr0 rpaduka mno HM3IMEPEHHOMY
3HAYEHHIO 9.J1.C. 3JeKTpoAHOH cuctemsl (E).

[lockoneky pX = -lgC,. 3HaueHHe MONAPHOH KOHLEHTPAlUMH aBTOMATHYECKH
PAacCUHTHIBACTCS 110 YPABHEHHIO

Cn=107 (6)

rae Cp, - KOHIEHTpaus, MO/ M.
3Ha4eHWe MacCOBOH KOHLEHTPALUMH MOHA TAKIKE PACCUMTLIBACTCA aBTOMATHYECKH,
MCXO5 U3 YPaBHEHHUS
C = Mel 0¥ (7)

3
rae C - KOHIEHTpaLus, I/aM";
M - MonApHas macca HOHa, I/MOJIb

1.4.1.2 U3mepenune temneparypsl

B ocHOBy wu3MepeHHs Temmeparypbl pacTBOpa TONOKEH MPHHLMN 3aBHCHMOCTH
COI’IpOTH BJICHH A TﬁpMGll}‘BCTB]«ITﬁ'ﬂI}H oro AIEMEHTa TEM ﬂﬁpﬁT}’p]—lUl’ﬂ JaTyHKa oT
temneparypel.  [Ipy  M3MepeHMM  TeMmmeparypbsl  BTODHYHBIA  W3MEpPUTE/IbHBIMH
npeoOpazoBaTellb U3MEPSET CONPOTUB/IEHHE TEPMOJIATUYMKA M PACCUMTBIBAET TEMIIEPATYPY
pacTBopa 1Mo rpajayHpoOBOYHOI KPHBOIA.

['panyupoBka  TeMmepaTypHOro  JaT4Mka  MNPOWU3BOJMUTCA  HA  MPEJNPHATHHU-
M3TrOTOBHTEIE,

1.4.1.3 U3mepeHHe OKHCIUTENBHO-BOCCTAHOBUTENBHOTO MOTEHIIHANA

JIns u3Mepenust OKUCIMTEIBHO-BOCCTAaHOBUTEIbHOTO notenuunana (Eh) uenons3zyercs
NEKTPOIHAA CHCTEMa, COCTOANIAA M3 PEAOKCMETPHYECKOro (MJIaTMHOBOTO WM
CTEK/IAHHOT0) H3MEPHUTEILHOTO JIEKTPO/1A U XJIOPHI-CEPeOPAHOro EKTPO1a CPAaBHEHH.

1.4.2 YerpoiicTBO HOHOMEpaA

1.4.2.1 KoHcTpyKnua noHOMepa

Koncrpykrusno pH-merp - wonomep DOKOTECT-120 cocroutr M3 BTOPHUYHOIO
n3MepuTensHoro npeobpazosatens M1, mepeuuneix nmpeoOpazoBareneit — 3MeKTPOAHON
cucremel OC mgua u3mepenus pH  (pX), BKIOYAIOIMIYIO  H3MEPHUTENNbHBIH
(nonocenektuBHplii  wnM  Eh) osnexktpon M2 wum  anexrpoa cpaBuenus ICp,
TEMMEpPaTYPHOrO JaT4dKa Ui W3MEpPEHUs TeMIepaTypbl, a TakKe BHEIIHEero
kommyTtaropa KM-8 u wratusa I11J1-4.

Bropuunstii u3mepuTensHblii npeodpazoearens MII BeimonHeH Ha MHKPOMpPOIIECCOPE €
ABTOHOMHBIM MHTAaHHEM M UH(POBOH HHAMKALKEH pe3yibraroB u3mepenuii na KK-

9
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JIUCILIee,

B nmamate MI1 Beenens mapameTpsl And 29 HOHOB M MO KakI0MY H3 HHX COXPaHAKTCA
MOCJIEIHHE PE3YJIbTAThI IPay HPOBKH,

BHemHuit BHJ1 BTOPHYHOTO H3MEPHTENBHOTO Npeodpa3oBarens (BUI CBEPXY) MPHUBEIEH
Ha puc.l. Opranel onepaTHBHONH HACTPOHKH W BbIOOpA peKMMa H3IMEPEHHsT B BUIE
KJIaBHATYPHI, a TaKkKe MHUGPOBOI JUCIUIeH pacnofioKEHbl Ha JIMIIEBOH nmaHe u npudopa.

Oprasel yrOopaejeHus M 2JIEMEHTHl BHEIIHMX JJIEKTPHUECKHX coeauHeHui mpubopa
MUMEIOT COOTBETCTBYIOIIME HAIMTHCH.

Ha 3anueii crenxe MIT pacnonoskensl pazbemsl (cM. puc.2):

[TUT - nana moAgcoenMHEHWA BHENIHETO HCTOYHHKA MUTAHMUA,

HU3M - pna noacoenunenns MO unm kommyraropa KM-8;

BCII - ana moacoemunenus ICp (3nekTpoaa CpaBHEHH: ),

T - 715 MOJICOEMHEHHA TEMIIEPATYPHOTO JTaTYHKA;

KOM - nns noaknroueHus ynpasiarowei uenu kommyraropa KM-8,

OBM - ana noakmouenus M1 k komnetoTepy (cBa3b mo kanamy RS-232);

Ha nuxneit crenke MIT pacnonoxen 0TCEK ¢ KPBIMIKOH U1 2JIEMEHTOB IMHTaHHUA.

Pucyhok |
Brewnni BHA BTOPHYHOTO H3MEPHTEIBHOIO nMpeodpa3osaresia (BH1 CBEPXY)

M3IM T BCH
© ©
KOM 3BM AT

— ©l€re

PucyHok 2
3aaHsAA CTEHKAa BTOPUYHOIO H3MEPHUTENIBHOIO mpeoldpa3osaresis

10
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1.4.2.2 CrpykTypHas cxeMa BTOPHYHOTIO M3MEPHUTEJILHOTO
npeobpazosartensa (MII)

Crpykrypnas cxema UIT npueesena na puc.3.

PaGora npubopa ocHoBaHa Ha npeoOpa30BaHUM 3.71.C. NMEKTPOIHOH CHCTEMBI H IPYTHX
MUCTOYHHUKOB 3.JI.C. B MPONOPLUMOHAIBHOE M0 BEJIMYHMHE HANpshKeHue, rnpeobpaszyemoe B
JansHeimeM B HH(GPOBOii KO,

Maremaruueckue nmpeoOpazoBaHus H Apyrue (bysKIMH BBITIOJIHAKOTCH
MHKPOIIPOIECCOPOM, ABMAKOIMUMCA OCHOBHBIM KOMIMOHEHTOM 371eKTpOHHO#M cxembl M.

Bxon

Brixon
R, 2 7 1 8 | RS-232

PucyHok 3
CTpyKTypHasd cxema BTOPHYHOTO U3MEPHTETBHOTO Npeodpa3oBaTens

| - Yeunurens BXOIHON

2 - CxeMa H3MEPEHHU TEMIEPATYPbl

3 - KomMmyTaTop nepekoueHus peikuMoB

4 - Aranoro-undpoBoii npeodpazopareib

5 - MukponpoueccopHas cxema

6 - KonTponnep nucnues

7 - bnok ynpasnenus

8 - Cxema BeiBOOA MH(popManuu mo kanany RS-232

1.4.2.3 Dnextponnsie cucteMbl 2C

Yucno u accoprument MD m DCp ycraHapimBalOTCA NOJIB30BATENEM B JIOrOBOpE
MOCTABKH M BHIOMPAIOTCA B COOTBETCTBHM C HM3MEpsAeMbBIMH HOHamMu corjacHo 1.2.10
HacToAmero PyKoBOJICTBA 110 IKCIUTYATALIMH.

Bee osnexktpompl cHa®ikeHBl COEAMHMTENBHBIMH  KalelaMH, 3aKaHUYMBAIOLMMUCH
pazbeMaMH, COIJIACYIOIIUMHCA C COOTBETCTBYKWOIIMMH MM pasbemamud Ha MII w Ha
KOMMYTaTope.

Mamepurensusie  aexktpoast Eh, pH, pX u oanekrpoasl CpaBHEHHUS JI0JIKHBI
yIOBJIETBOPATH TpeOOBAHHAM MPHIAraeMbIX K HUHM TIacroOpPTOB.

1.4.2.4 TemnepatypHblil 1aTYHK

JIna wm3MepeHHA TeMmepaTypsl pacTBOpa M AaBTOMATHYECKOH TepMOKOMIEHCAIHH
nokazauuii MI1 wucnone3yercs TtemmeparypHblid JaT4HK, CONPOTHBIEHHE KOTOPOIO
M3MEHAETCA B 3aBHCUMOCTH OT TEMIEPATYPhl PaCTBOPA.

11
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1.4.2.5 KommyTaTtop

KommyTtatop KM-8 sBiaserca crneuMamTn3HpOBAaHHBIM YCTPOHCTBOM, HMCIOJIB3YEMbIM
TOJILKO B COCTaBe MOHOMEpa, YHPaBiseTcs OT BTOPUYHOIO  H3MEPHTEIBHOIO
npeoOpaszopaTessa U oOecneyHBaeT MOCAEAOBATENBHOCTE MOAAYH BBIXOIHBIX CHIHAJIOB HA
sxon MII.

JIns yBelmW4YeHUs KOJWYEecTBAa W3MepuTelbHbIX KaHajioB kK HMII noakmovarorcs
MOCAE0BATENIBHO ¢ MOMOIIBIO COCIMHMUTENbHOTO Kabens oT OQHOro A0 TPeX BHEIIHMX
KOMMYTaTOPOB, KaKAblH W3 KOTOPBIX UMEET 8 KaHAIOB H3MEPEHHUA.

DNEMEHTBl  BHEIIHHMX  JIEKTPHYECKHX  COCJMHEHMI  KOMMYyTaTtopa  HMEIOT
COOTBETCTBYIOIIHE HAMHCH.

Ha mnepeaneii mnadenn koMMmyTatop uMeer 8 pa3seMOB Ui MOJCOEMHEHHS
M3MEpPUTENbHBIX SMekTpoaoB MDD W pacnonoxkeHHeIX noa HUMH 8 pa3beMoB JUid
MOJICOEJIMHEHUs AJIeKTPo0B cpasHenus OCp, mponymeposanHeix or | jgo 8. Ilpu
noakmouenuu Kk MIT Oonee ognoro kommyTtartopa (2-x wnM 3-X) HyMepauus pazbeMOB
ABTOMATHYECKH BhInoHAeTcs: 1-8 Ha nepsom, 9-16 na sBTopom u 17-24 Ha TpeTbeM.

Ha s3anuel maHenu KOMMYTaTopa pacnoiOKeHbl pa3beMbl, NPe/HA3HAYEHHBIE IS ero
noakmoueHus K M1 u coennHeHns koMMyTaToOpoB MeskIy co0oii, a Takke pazbem “TIHT™
JUIS TIOAK/TIOUEHUS K OJTIOKY IMUTAHMA.

Takum oOpazom npu NOAKIKOYEHUH K NpUOOPY KOMMYTATOPOB MOMKHO HPOH3BOIUTD
m3MepeHusa mo 8-u, 16-u, unm 24-M M3MepUTETBHBIM KaHaIaM.

1.4.2.6 llltatus
[[ITatTue obecneunBaeT BO3MOKHOCTE COOPKH M HAEKHOTO KPEIUIEHHA 3NIEKTPOIHOMN
cuctembl DC.

1.4.3 Yopasnenue paboTtoii moHomepa
Opransl  ynpaBlieHHss — paboToii  WOHOMEpPAa  MPEACTABJIEHBI  KIABHATYPOId,
PacIon0KEeHHOM Ha JIMIIEBOH NMaHeu:

Kiaasunatypa

MB B pX mr/n
4 1N 2 -
U3M TK
4 -
yuenll F1 F2 § G-

12
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(DYHKHHH OpPraHoB ynnpaBJcHHHA

mB
4 1

L)
>

v 4
=
e (%]

4yucn

.

F1

F2

mr/n

—

=)
=] Lz

BBOJ UH(per “17; BeIOOP pexuma uzmepenus DJIC, eeiOop HOMepa Kanasia 1pu
paboTe ¢ KOMMYTaToOpoM

BBOJ 1H(ppe “27; BbIOOp KOJMYECTBA TOUYEK TIPajyMpPOBKH; BbIOOpP pexkuMa
BBIYHCIIEHUA pX

BBOJ IU(ppb 37", BEIOOP peKuMa BHIYHUCIEHHA MOJIAPHOM KOHLIEHTPAllMH HOHOB,
BbIOOp HOMEpa KaHana npu padoTe ¢ KOMMYTATOPOM

BBoa uMpper <47, m3mepenne DJIC B pexkumax “‘pH-merp-nonomep”,
“BoneTmeTp”, M TemMneparypsl B B pexxume “Tepmomerp”

BBOJ LU(pe1 “57; BeIOOP pexkuma KanuOpOBKH (IPafyMPOBKH) HOHOMETPHYECKHX
KaHAJIOB

BBOA wM(psl 6”7, BHIOOP AHAIM3IMPYEMOrQ MOHA W3 BBEACHHBIX B nHaMmsats 29
woros: H'; CI'; Br: T F;Na': K': NH,": NOy: Ag": 8% Cu®"; Cd*"; Pb*"; Hg™":
Ca’’; Ba’’; CO;™; ClOy; ReOy; AuCly; Zn®"; Fe''; Ca®™+Mg* (secTkoCcTs);

2 : . . 2-
HPO,”; NO;: CN CNS CrO,”, unu pe3epBHHIX KaHAJIOB /1 BBEJCHHA
KOHCTAHT JAPYTUX MOHOB 10 BBIGOPY MONb30BATENA

BBOI 1HdpI 77, 3HAYEHHA MOJIEKYJISIPHOM Macchl HOHA B pekuMe BhIOOpa MOHA,
pX CTaHAapTHOTO pacTBOpa B PEKHME TPaJyHMpOBKH W 3HAYEHWS KOOPJHHAT
M30TOTEHIIHAIBHON TOYKH

BBOJ 1H(pel 87, BEIOOP HAMMEHOBAHHA MPOAYKTA MPH ONPEAETIEHHH HUTPATOB B
MULIEBBIX MPOAYKTAX (MpHIOKEeHHE A)

Beoa umdper 97, BBOH mapamMeTpoB NPH H3MEPEHHAX MEeTOaoM ma00aBOK
(npunoxenue b)

BBOJ 3HaKa “MHHYC, BBOJ 3HAYeHHs 3apsAla MOHA, HE BBEJIEHHOIO B MAMATh
npubopa; BeIOOpP pekMMa BHIYMCICHHA MACcCOBOH KOHIIEHTPAIIHH HOHOR

BBOJ 3HAaka ‘3angras ; BeIOOp peKMMa AaBTOMATHUECKON TeMmmnepaTypHOi
KOMIIEHCALMH

BBOJ LH(pe1 “07; BKIOUEHHE M OTKIFOYEHHE MOJACBETKH HHIHKATOPa

13
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BeIOOp pekuma, HOHA (B TOM uMciae npu padore ¢ KOMMYTaToOpoM),
f—
KOJWYECTBA TOUEK TPAIyHPOBKH, HOMEPA TOUKH rPaayHPOBKH

- BBOI JaHHBIX

BBIXOI H3 moboro pPeXHMA B IIPEIRIAVIIES COCTOAHHE HpHﬁDpﬂ

]

oT™

BKITIOUEHHE nuTaHus npudopa
B

BEIKJTHOUCHHE IMMATAHHA HpHﬁDpﬂ

1.4.4 BzaumojieficTBHME ¢ KOMMYTAaTOPOM H TNEPCOHAJBHBIM KOMIBIOTEPOM

1.4.4.1 Ilpu HeoOX0AMMOCTH OAHOBPEMEHHOTO U3MEPEHHA KOHIIEHTPALIMH HECKOIBKHX
MOHOB B pacTBope K npudopy NOAKIOHAKTCH OT OJHOI0 10 TPeX KOMMYTATOPOB.

[Ipu pabote ¢ kommyTaTtopom ero nogkmrodaroT K MII ¢ moMonibio coe IMHHTENBHOTO
kalesia. [Ipu MCno/Ib30BAHMH OJHOIO KOMMYTaTOpa MOAK/IOHAT pazbeM “Bx.usm.” K
pazeemy HMII “HU3m™, a pazbem kommyrtatopa “Bx.xom” k pazsemy MHII “KOM”. Ilpu
UCIIOJI30BAHUH JIBYX MM TPEX KOMMYTATOPOB IMOAKIOYAOT pazbeMbl “Bx.u3M.” u
“Bx.KOM.” KaKIOTO CIASAVIOMIEr0 KOMMYyTaTopa K pasbemaMm “Beix.u3zm™ u “Brix.kom™
NpeAbIAYIIEr0 COOTBETCTBEHHO. M3mepHTe/lbHbIe AMeKTPOAbl MOAKIIOHAIOT K BEPXHUM
pazbemMaMm, a SMEKTPOAbl CPAaBHEHWA - K HIJKHHM pa3beMaM Ha MepeaHei MmaHemnu
kommyTtatopa. Pazvembl “TIMT” koMMyTaTOpOB NOAKIIOYAIOT K CTAOMJIM3UPOBAHHBIM
HUCTOYHHMKAM TOCTOAHHOTO TOKa (brnok nutanua bIIC 5-0.5).

Cxema noaxmodenus K MI1 Tpex koMMyTaTopoB npuBeaeHa Ha puc.4.

12345678 910111213141516 1718192021 2223 24
KommyTatop Nel Kommyratop N2 Kommyratop N¢3

BX BX BhiX BhHX BX BX PBHX BHX BX  BX
M H3M

B biX BbiX
H3M KOM KO H3M KOM KOM H3ZM H3M KOHM EKOM H2IM
T T —J 7
| |

H3HM KDM BCN

Jrotect-120
1...24 - HOMepA pATEEMOE A MO KCOEPONEHIL
HAMEPHTEMBHBIX IEKTP00F

Puc.4
Cxema noaxkmouenus k M1 tpex komMyTaTopos
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1.4.4.2 Tlpn nHeodxoaumocTH paboThl ¢ MEPCOHAIBHBIM KOMIIBIOTEPOM MOAKIHOYAIOT
COEIMHUTENbHBIN Kabens k pazbemy « 9BM» HII u k pazsemy nocrnenoBaTenbHOro nopra
(COM 1 wim COM 2) nepconajibHOro kommsiorepa. Jlanee cieayiOT HHCTPYKLMH,
MpPHJIAraéMoH K MporpaMMe Ha JHCKETE.

1.4.5 Mapkuposka U nJiloMOMpPOBaHHE

1.4.5.1 Ha namepurensnoM npeodpa3oparelie HAHECEHB! CIIEAYIOIIME MAPKHPOBKH

- Ha JMIEBOH maHenw:. o0o3HaueHHe noHomepa 'pH-merp - moHomep Dkotect-120",
TOBAPHBIH 3HAK H HAUMEHOBAHHE TIPEANPUATHI-H3TOTOBUTEIA

- Ha HHKHEH CTEHKE. HOMEpP MOHOMEpa MO CHCTEME HYMEpalMH NpeanpHuATHA-
M3TOTOBHMTE/ISA; MECSI] H TOI BBITTYCKA;

- Ha 3aaHeit crenke: “M3M.”, “BCIL” - pasbembl a1 nOAKIIOYEHHA EKTPoaos MO u
OCp: “T7 - pazbeMm ana MOOKTHOYEHHUS TeMmmneparypHoro gatuuka, “KOM™ - pazbem nnsa
MOAKIIOYEHUsT KommyTartopa, “DOBM” - pazbeM UIA NOAKIIOUEHHS [EPCOHAILHOIO
komnetoTepa; “TIMT™ - pazwem ana noakmoueHusa 0J10Ka MUTAHHUA.

1.4.5.2 Ha koMMyTaTOpE HAHECEHBI CJIEIYIOIINE MAPKHPOBKH:

- Ha TIEpelHEl CcTeHke: Hymepanmua oT | 1o § pasbemMoB 171 MOACOETAHEHMA
U3MEPUTENBHBIX 2J1eKTpoaoB MWD M pacnoniokeHHBIX MO HUMH Pa3beMOB  JIs
noacoeanHeHnua snekTponos cpaeHeHus DCp. [Ipn komnnexropanuu HII OGonee uem
OJIHHM KOMMYTATOpOM (2-Mf MJIM 3-Ms) Hymepauus pa3beMoB BoinosHsercs: 1-8 Ha
nepeom, 9-16 Ha BTopom u 17-24 Ha TpeTheM.

- Ha 3a/IHeH CTEHKE:

“Bx. koM.”, “Bx. m3Mm.” — pazwembl ana noakmoueHusa kK MIT unu k npeasaymemy
KOMMYTATOpy,

“Beix.kom.”, “Breix. u3M~ — pa3beMbl 1714 MOAKIOUYEHHA K CIEAYIOIIEMY KOMMYTATOPY,

“IIMT” - pa3zbeM Wi NOAKIIOYEHHA 0JI0KA THTAHWS.

1.4.5.3 HU3o0paxenns 3naka yreepxaenus Tuna o [P 50.2.009 u 3naka cooTBeTcTBHA
cuctembl ceprudukammn o [OCT P 50460 naHeceHsl Ha 3KCIUTYaTallHOHHYIO
MOKYyMeHTaIHio (PyKOBOACTBO MO KCIITYATALIHH ).

1.4.5.4 Tlpubop nnomOupyercs muacTHyHON miomO0il B yriayOneHHe 1A TrOJIOBKH
BHUHTA, CKPETUTAOLIET0 MEXkKIY cO0O0I KPBIIKY U KOpOYC NMpeodpazoBaTens.

1.4.5.5 TpancnioprHas mapkuposka HaHocuTes cornacHo ['OCT 14192,
1.4.6 YnakoBka

1.4.6.1 ITpubop repMeTHYHO YNAKOBHLIBAETCA B MOMHMATHICHOBHII U€X0 M MOMENIAeTCA
B KAPTOHHYIO KOPOOKY BMECTE C MPUHAITIEHKHOCTAMH.

1.4.6.2 DnexTpoasl U TEMOEPaTYPHBIH IaTYHK YIIAKOBBIBAKOTCA B IJIACTHKOBBIH MEHAI.
PyKOBO/ICTBO MO 3KCIUTyaTALIMH, METOINKA MMOBEPKH H YITAKOBOYHBIH JTUCT BKJIAIBIBAIOTCA
B OYMayKHBII KOHBEPT.

1.4.6.3 IlnacTtukoBBIH MEHAI, KOHBEPT, KOMMYTATOPbI, COEIMHHUTENbHBIE Kabenw,
ITaTHB U nabopaTopHelii cTakaH, 00epHyThIe rO(PPUPOBAHHBIM KAPTOHOM, MOMENIAIOTCA B
KAPTOHHYIO KOPOOKY BMECTE ¢ BTOPUUYHBIM H3MEPHUTE/ILHLIM NIpeodpasoBaTesieM.
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2 UCTIOJIL3OBAHHME ITO HABHAYEHHIO

2.1 OcobeHHOCTH PKCIJIYATALHH

2.1.1 PaboTa ¢ noHOMEpPOM O0OJIZKHA NTPOBOIMTECA B YCIIOBHAX, KOTOPBIE HE BHIXOIAT 3a
npejiesibl padouuX yC/I0BHI MPUMEHEHHA.

2.1.2 Ilpn pabote ¢ pacTBOpamH, COAEp/KAIMMH OPraHHYECKUE BEILECTBA, J0JIZKHA
OBITH MpoOBCIcHa MOJAroTOBKA HpUﬁbI B COOTBECTCTBHH C MCTOIHKAMH KOIMHYCCTBCHHOIO
xumudeckoro ananu3a (MKXA).

2.2 [lonroToBka moHOMEpa K paboTe

2.2.1 Jlo Hayana paboTel ¢ HOHOMEPOM HEOOXOMMO H3YUHTh HACTOSALIEE PYKOBOJCTBO
MO HSKCIUIyaTaluM, TPHHIMN paboTel M HA3HAYEHHE OPraHOB YNPABIEHHA, a TaKKe
PYKOBOACTBO 10 JKCIUTyaTallld Ha OJIOK NUTAaHWA, M3MEPUTENbHBIE ICKTPOABI H
HMEKTPO/Ibl CPABHEHHS.

2.2.2 BeraBisiorT 3JIEMEHTBI NMATAHHSA B OaTapeiHbIA OTCEK WM MOIKIIOYAI0T OJIOK
nutanud Kk pazeemy “TIMT” UII (npu nogkntoueHun OG10Ka MUTAHHUA 3JEMEHTHl MTHTAHHA
ABTOMATHYECKH OTK/IIOUAKTCH).

223 B 3aBHCMMOCTH OT BHMJa HM3MEPAEMOr0 HWOHA BBIOMPAOT HEOOXOIUMEIE
M3MEPHUTENBHBII IEKTPO H IEKTPO/ CPABHEHHS W MOC/IE NPEABAPHTEILHOH MOArOTOBKH
noaknrouarT K UIT: uamepurensrsiii anektpoa k pazbemy “HM3M”, snexkrpon cpaBHeHus -
k paseemy “BCII”, ycraHaBIMBalOT 3EKTPOALI B LITATHB M INOMEMIAIOT UX B CTaKaH
nabopaTopHEIi ¢ AHATM3UPYEMBIM PACTBOPOM.

224 Ilpm nposeseHuH wu3MepeHuii 0e3 TEPMOKOMIICHCALMH MM B  PEKHME
TEPMOKOMIMEHCAIIMM € PYYHBIM BBOJOM TEMIEpaTypbl B CTaKaH C aHAJIM3HPYEMBIM
PACTBOPOM M 3JIEKTPOJAaMH IIOMELIAIOT TEPMOMETP.

[Ipu npoBeaeHMH H3MEPEHHH B PEKHME TEPMOKOMIEHCAUMH € aBTOMATHUYECKHM
BBOAOM Temneparypel K pasbemy “T7 HII moaxmouaroT TemmepaTypHBIH OaTYHK H
MOMEIIAIOT €ro B CTAKAH C aHAJTM3UPYEMBIM PACTBOPOM M JIEKTPOIAMH.

M3mepenus 0e3 TEPMOKOMIIEHCAUMH PEKOMEHIYETCS IMPOBOAUTHL IPH IMOIEP/KaHUU
MOCTOSHHOMH TeMmepaTypbl B aHAIM3HPYEMOM pAcTBOPE C MOMOIIBI TEpPMOCTAaTa,
HU3MEPEHHSA ¢ TEPMOKOMIICHCALUEH - TIPH N3MEHAIOILEHCA TEMIIEpaType pacTBopa.

2.2.5 IloaroToBKa KOHTPOJIBHBEIX PACTBOPOB

B npoumecce skcruyaralMd HMOHOMEpa IS €ro TrpPaayHPOBKH  NPHMEHSOTCSA
KOHTPOJBHBIE pacTBopbl. [lpu w3Mepenun pH B KauecTBe KOHTPOJBHBIX PacTBOPOB
HeoOXOOUMO HCIMOAb30BaTh pabouHe 3TanoHbl 2-ro paspsana (OydepHbie pacTBOPHI),
MPUroTOBJIeHHbIE U3 cTanaapT-TuTpos no FOCT 16287-77.

[Tpn u3meperun pX KOHTPOJIBHBIE PACTBOPHI TOTOBAT B COOTBETCTBHH C YKA3aHUAMH,
W3JI0KEHHBIMHU B IACNIOPTAX HA COOTBETCTBYIOLIHE WIEKTPO/IbL.

2.2.6 IToaroToBKa 3MEKTPOI0B.

DNEKTPOabl MOArOTABIAMBAIOT K padoTe B COOTBETCTBMH C YKA3AHUAMM, M3/10/KEHHBIMH
B Macrnoprax. IJeKTPO CPaBHEHHS NOJIKEH ObITh 3aJIMT HAChIIeHHBIM pacTBopoM KCl u
NOArOTOBJIEH B COOTBETCTBHM C YKA3aHWAMH NACIIOPTA.
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2.3 Hcnone3opaHue HOHOMEpA

[Ipsamble n3mepenua GU3MYECKUX BEJIMYHMH MPOM3BOAATCA MOHOMEPOM NPH M3MEPEHHH
Hanpsokenus B pexkume “BoasTmerp (Eh)” v npu usMmepenun temnepatypbl B pekuMe
“Tepmomerp”.

Honomerpuueckne u3MepeHHs rnokasarens akTuHoCTH (pH, pX) unm koHuneHTpauuu
(C) HOHOB B aHA/IM3UPYEMOM pacTBOpe NpoBoaArcs B pexume “pH-merp - nonomep” u
BKJIFOYAIOT CJIEAYIOIIHE STAIIbI:
¢ BLIOOP HOHOMETPUYECKOTO KaHaa;
® rpaayupoBka (KanuOpOBKa) MOHOMETPHUYECKHMX KAHAJIOB MO CTAHAAPTHBIM PacTBOpam
MpH M3MEPEHMAX O€3 TePMOKOMMEHCALMH MIH BBOI KOOPAMHAT M30MOTEHUHATbHOM
TOYKH IPH H3MEPEHUSX C TEPMOKOMITCHCALIHECI;

H3MEpPEHHE 3./1.C.

BBIYMCIIEHHE PX;

BBIYHCIICHHE MOJIAPHOH KOHLEHTPALMU HOHOB;

BLIYHC/IEHHE MACCOBOH KOHLEHTPALHH HOHOB.

M3mepenna ¢ aBTOMAaTHYECKOH TEPMOKOMIIEHCALIMEN MPOBOIATCA C H3MEPUTEIbHBIMH
3JIEKTPOIdMH ¢ HOPMHUPOBAHHBIMH KOOP/IHHATAMH H30MOTEHLIHAILHOM TOUKH.

M3mepennsa 6e3 TepMOKOMIIEHCALMH MPOBOAATCA MPH MOIAEPKAHHH MOCTOAHHOM
TEMIEPATYPLl  PAcTBOPa C M3MEPUTEILHBIMH JJIEKTPOJaMH € HEHOPMHPOBAHHLIMH
KOOpJAWHATAMH M30MOTEHUHAIBHOH TOYKHM, a Takke NPH HEOOXOAMMOCTH MOTYYEeHHs
Doilee TOYHBIX PE3Y/LTATOB C JJIEKTPOAAMH C HOPMHPOBAHHLIMH KOOPJIHHATAMH
H30MOTEHIIHAIBHON TOUKH.

2.3.1 HoHoMeTpHYECKHE H3MEPEHU

2.3.1.1 HonomeTpHueckHe n3MepeHns 0e3 TEpMOKOMIIEHCAHH

Honomerpuueckne u3MepeHust 0€3 TEPMOKOMIIEHCALUMM BKMOYaroT B cebs BbIOOp
MOHOMETPHYECKOTO KaHajla, rpaayupoBKy (kammOpoeky) npubopa - BBOO B NaMAThH
npubopa napaMeTpoB CTaHIAPTHBIX PATBOPOB H MPOBEICHHE M3MEPEHHI.

[Ipubop mo3ponseTr BBOAMTE OT 2 A0 5 ToueK rpaayHpOBKH pX M 3.1.C. MO KamKIOMY
HOHY .

2.3.1.1.1 Beibop HOHOMETPHUYECKOTO KaHala
Brmouatot npudop, naxas knonky “BKJI”. Ha aucrniiee nosBuTCcs HaMKHCh:

Bribop pemxuma
pH-meTp-noHOMep

I1pu aTom npudop Haxoaurcs B pexkume “pH-merp-nonomep”.

Hasxumaror kaonky “HOH” v kHonkamu “<* u “—* BpIOMpPaOT HEOOXOIUMBIHA HOH
u3 BeeAeHHBIX B namAtk MII (1.1.2.9), no kotopomy OyayT NMpoOBOJMTHLCA TPaayupoBKa U
u3mepenns, Hanpumep CI. Ha nucnnee nmossutca o003HaueHHE BHIOPAHHOTO HOHA, €ro
3apAna ¥ MOJIEKY/IAPHOH MacChl:

Cl1 3apsn -
35.4530 M.M.

Hasxumaror knonky “BBOJ/I”. llpu stom B nmamate npubopa OyayT BHECEHBI BCE

HEeOOXO0AMMBIE ITapaMeTpsl 11 BEIOPAHHOI O HOHA.,
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Eciun HeoOXoauMmMO HM3MEPHTH COJEPIKAHME MOHA, KOTOPBLIH HE BHECEH B MaMATh
npubopa, To BeIOHMpaeTca OJMH M3 Tpex pe3epBHBIX KaHamoB (NI, N2 mmm N3). Ha
Jqucruiee 0TodpasuTCs HaIHCh!

N1 3apsa ?
00.0000 M.M.

Hanee BBOAAT Bce HEOOXOAMMBIE IMapaMmeTpsl Ui JaHHOTO HOHA — €ro 3apal |
MOJIEKYIAPHYIO Maccy.

HeoOxonumoe 3HaueHue 3apsaaa HOHA BEIOMpaIOT HaxaTHeM kHonku “Z” . [Ipu kamaom
HAKATHH 3TOH KHOMKH 3HAYeHHE 3apana OyaeT MEeHAThCA B auanasoHe ot -2 go +3. [na
BBOJA 3HAYEHHSA MOJEKYJIApHOH Macchl HaxkumaiorT kHonky “YUHMCJI”. Ha mucnnee
MOSABUTCH cOODLIEHHE:

Beeaure 4nucI10

Habuparor Ha knapuarype 3HaueHne MOJIEKYJIAPHOI MAcChl HOHA U HAKUMAIOT KHOMKY
“BBO/1”. [lapameTpsl JaHHOT0 HOHA OYAYT BBEACHHI B MaMAThE npuOopa.
Hasmmaror knonky “BBOJ” nosropro. Ha aucnnee cHoBa nosiBUTCA HAITUCh!

Bei0oop pekuma
pH-meTp-HoHOMeEp

2.3.1.1.2 'paayupoBka HOHOMETPHUYECKOI 0 KaHaja
[Topsinok mpoeeneHns rpaaynpoBKH NpuBeaeH Ha npumepe noHa Cl
[Tocne Bbibopa mona u Beixoja B pexum “pH-merp-moHoMep” HaKUMAIOT KHOIKY
“KJIB”. Ha nucninee noAaBUTCA HAANKCh!
00.000 pX (I
0000.0 mB nl

HamxumaroT kHonky “N". Ha aucrniiee mosBUTCA HAMKUCh:

Yucu10 Touek
2
Knonkamu “<* u “—* pplOMpalOT KOIMYECTBO TOYEK IPajyMPOBKH W HANKHMAIOT

kHonky “BBO/1”.
Ha aucnnee nosiBuTcs OKHO ¢ 0003HAYEHHMEM HOMEpa TOYKH IPaiyHpPOBKH B HMIKHEH
CTPOKE:!

xx.xxx pX Cl

xxxx.x mB nl

[ToaxkmouaT 3MeKTpoabl (M3MEPUTEIbHBIH JJEKTPOJ W WIEKTPOA CPAaBHEHM:) K
BTOPHYHOMY M3MEPHTENBHOMY Npeo0pa3oBaTeno. JAEKTPOIbl U TEPMOMETP ONYCKAIOT B
nepselii cranaaptHelii pacteop. Hamumaiwor knonky “YHWCJI”. Ha aucniiee nossuTcs
COOOIIEHHE:!

Beeaure unciio

HabuparoT Ha knaeuatype 3HaueHne pX crasmaptHoro pactesopa (Hampumep 4.000) u
HakuMaioT knonky “BBO/I”. [Tocne 3anpoca:

Beox uimenenus ?
la - BBO/I Her - OTM

Hasxumaror kHonky “BBO/1”. [loseuTca Haanuce:
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4,000 pX Cl
xxxx.x mMmB nl

Haxumaror knonky “M3M”. Ha aucniee nosaBuTcs HAANMCh:

Kamop. pX 0:02
Xxxx,x mB

Haunercs u3Mepenue 2.J.¢. 1 OTCUET BpeMeHu uiMmepenus. Ilocsie Toro, kak 3HaveHue
2.1.Cc. ycTraHoBUTCA (B TeueHue | MuHyTHl H3MeHenwe He Oonee 1 MB), namumaror
kaHonky “BBO/1”. TloseuTca 3anpoc:

Beoa m3menenns ?
Jda - BBO/Jl Her-OTM

Hasxumaror kHonky “BBO/1”. [loseutca naanuce:

4,000 pX
xxxx,x MmB nl

DNEKTPOAbl H TEPMOMETP BBIHMMAIOT M3 IEPBOr0 CTAHAAPTHOIO PACTBOPA, NPOMBIBAIOT
AUCTHIUTHPOBAHHOM BOAOM, OCYIIakOT (PUIBTPOBANBHONH OyMaroi ¥ omycKakT BO BTOPOM
CTaHJApPTHBIA pacTBop.

Knonkoii “—* nepexoaaT KO BTOPOi TOUKE IPaayHPOBKH.

['panyupoBka mo BTOpOMY W OCTaJbHBIM CTaHAAPTHBIM PAacTBOPaM MPOM3BOJAUTCA Tak
e, KaK | U1 IEPBOro CTaHAapTHOIO pacTBopa.

[locne okoHuanusa rpagyuMpoBKM HakumarT kHomky “OTM”. Ha aucnnee cHoBa
MOABHTCA HAAMHCH:

Bei0op pexnma
pH-merp-nonomep

B namare npubopa OyayT 3anMcaHel pe3yibTaTel MOCACAHEH TPajyWpPOBKH 110
BbIOpPAaHHOMY HMOHY, KOTOPBIE MPH HEOOXOIMMOCTH MOKHO BbI3BaTh M3 MaMATH npudopa u
[IPOCMOTPETb.

2.3.1.1.3 [IlpocmoTp mpeAb AYIIHX TPaJyHPOBOK
Jlna npoemoTpa npeabayMx rpaayupoeok Hakumaror knonky “MOH” u kHonkamu
“* u “—* ppiOMpaloT HeOOXOIUMBIN HOH M3 BBEIEHHBIX B MaMATh MpHOOpa, Hanpumep
Cl'. Ha nucriee nosSBUTCA HAIIUCh:
Cl 3apsan -
35.4530 M.M.

Haxar knonky “BBO/I” euixoaar B pexum “pH-merp-nonomep”.
Hasumaror knonky “KJIB”. Ha nucnnee mosaBuTCS HaANMUCh CO 3HAYEHHAMH TEpPBOii
TOYKHW I'PAAYMPOBKH, HAIPUMED:
4,00 pX Cl
-2344mB  nl

YroOBI BEIBECTH 3HAYCHHE CCAYIOIICH TOUKH rPaayHPOBKH, HAKMMAKOT KHOTIKY ~“—*.
[locne okoHYaHHA MPOCMOTPA TPAAYHPOBOK HaxkuMawT kHonky “OTM”. Ha mucnnee

CHOBA MOABHTCA HAAIHCE.

Bribop pexuma
pH-meTp-nonomep
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2.3.1.1.4 TlpoeeaeHne u3mepeHuii

DNeKTpoabl M TEPMOMETP ONMYCKAKT B aHaIH3MpyeMmblii pactBop. Temmepartypa
AHAIM3UPYEMOr0 pacTBOpa MpPH TPOBEACHHW W3MEPEHUH [0/KHA COOTBETCTBOBATH
TEMIepaType pacTBoOpa NMpH rpagyupoBKe.

Knonkamu “<«* u “—* ppiOupatoT pexum padbotsl npudopa “pH-merp-noHomep”.

Hasxumarot kaonky “HOH” u kHonmkamn “«* u “—* BeIOHpaOT HEOOXOAUMBIIH HOH,
nanpumep CI'. Ha aucniee nosBuTes Haamuch:

Cl 3apsn -
35.4530 M. M.

Hasumaror knonky “BBO/1” u cHoga BeixoasT B pekum “pH-merp-nonomep”.
Haskumarot kHonky “HM3M”. Ha nucnnee nosaBuTCs HAAMHCH:

Cl 0:02
xxx,x mB

Haunercst u3mepenue 3.71.¢c. ¥ oTcueT BpeMeHH n3Mepenusd. [locne Toro, Kak 3HaueHHe
9.J1.C. YCTAHOBUTCA (B TeueHwe | MuHYTHl U3MeHeHuwe He Oonee +1 MB), dukcupyior
3HAueHHe 3.74.¢. B MB.

Jing nonyvyeHus pesyabTara H3MEPeHHs B eAMHHUAX pPX, B MMOJBL/JT WIH M/
HaOKMMAIOT, COOTBETCTBEHHO, KHONKH “pX”. “M” umm “MI/JI”.

Jlnst BeIXO1a M3 pesknuMa uiMepeHus HaxumaioT kHorky “OTM”. Tlpu 5TOM BBIXOAAT B
pexum “pH-merp-noHomep”.

2.3.1.2 HonomeTpuuecknue U3MepeHHs ¢ TepMOKOMIIEHcaLH e

Honomerpuueckne HM3MEpPeHHA C TEPMOKOMMEHcAlMeil MpoBOAATCA TOJIBKO €
WU3MEPUTE/ILHBIMH JJIEKTPOJAMH ¢ HOPMHPOBAHHBIMH KOOPAHHATAMH M30MOTEHLHAIILHOMN
Toukn (pH-3nexkTpoa) u BrkarouaroT B ceda BeiOOp moHoMeTpHueckoro kanana (pH), Beox
KOOPIUHAT HM30MOTEHIHAILHON TOUYKH H 3HAYEHHA TEMIEpaTypsl B MaMAaTh npudopa u
NPOBEACHHE H3MEPEHHMIA.

Buibop MOHOMETPHUECKOr0 KaHalla NPOBOJAT AHAJIOIMYHO MPEAbLAYIUEMY pasieny
(&4.3.1.1.1}.

2.3.1.2.1 BBOJA KOOPAMHAT H30MOTEHUHANBHOW TOYKH

Jlna BBOAa B maMATE npubOpa 3HAYEHHH KOOPAMHAT H30MOTEHIIHATBHOH TOUYKH BXOIAT
B pekum “pH-merp-nonomep”, naxumaror knonky “MOH” n kHonkamm “«* n “—*
BeIOHparoT HoH (pH). Haxkae kuonky “BBO/1” Beixonar B pexum “pH-merp-nonomep”.
Bxoaar B peskum rpaayupoBku, Haskae kHonky “KJIB”. Ha aucniee noaBuTcs HaaNMMCb:

0.000 pX pH
0.0 mB nl

Bxoasar B peskuMm BBOJA NMapamMeTpoOB aBTOMATHYECKOH TEPMOKOMIIEHCALMH HAKATHEM
kHonku “TK”. Ha nucrnnee nosBUTCS HAAMKUCH:
Tepmokomnencamus
XxXxx. X MB

Hasumaror kaonky “UHMCJI”. Ha nucruiee nosButcs cooOiieHue:

BeeanTe uncoio
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Habuparor Ha kKiaBuarype 3HAuU€HHE H30MNOTECHLUHMAIBHOH TOYKH B MHJUIMBOJIBTAX,
yKazaHHOE B MacnopTe Ha 3nekTpoi, Hanpumep ana  “Ixom-pH” -1953,0 u namumaroT
kunonky “BBOJ”. [Tossutcs 3anpoc:

Bsoa nimenenus ?
A - BBOJI HET-O0OTM

Hamumaror knonky “BBOJ1”. [TosBuTca HaaAMHCh:

Tepmokomnencauns
-1953,0 mB

Caosa naxumatotT knonky “BBO/J”. [loasurca Hagnuce:

TEpMﬂRGM“EHCﬂ“HH
xx.xxx pH

Hasxumarot kHonky “UHCJI”. Ha gucnnee nossuTcs cooOIeHue:
BeeauTe unciao

Halupator nHa knmaBuatype 3HaueHHE H30MOTEHUMANbHOW Touku B en. pX (pH),
yKa3zaHHOE MacnopTe Ha 37eKTpoa, HanpuMep ansa “Ixom-pH” 1,7 1 HaKMMalOT KHONKY
“BBO/1”. [TossuTcs 3anpoc:

Bsoa msmenenus ?
JIA - BBOJI HET - OTM

Haxumarot knonky “BBO/1”. [Tosputcs naanuce:

TEI)MGK[IMHEHER[I,HH
1.700 pH

Hasxumaror nocnenosarensio kuonkd “BBOJI” u “OTM”. Ha nucniee nosBurcs
HaJIITACh!
BuiGop pexuma
pH-merp-noHomep

2.3.1.2.2 Beoa 3HaueHus TeMnepaTypsl pacTeropa

[Ipu pabore B peikuMe TEPMOKOMIIEHCALIMM BO3MOKEH PYYHOH WM aBTOMAaTHYECKHil
BBOJL TeMreparypsl. [Ipu pydyHOM BBOjIe TeMNEpaTyphl B aHATH3HPYEMBIH PACTBOP BMECTE
C ONEKTPOJAMH TMOMEMIAT TEePMOMETP W BBOJAT B MNaMATh npudopa 3HAYEHHE
TEMIEPATYPBI, [PH KOTOPOM NPOBOAATCS H3Mepenus. [Ipu aBromarnyeckoMm BBoOjE
TeMOepaTypsl MOAKIIOYAIOT TeMOepaTypHbiii natunk Kk passemy MI1 “T7 u momemmaroT ero
B QHAJIM3UPYEMBbI PACTBOP BMECTE C WIEKTPOIAMH |

Jina BeiGopa pyyHOro MM aBTOMATHYECKOTO BBOJA 3HAYEHUA TEMIEPATYPBl BXOIAT B
pexum “pH-merp-nonomep” u HaxumaoT knonky “TK”. ITossurca naanuce:

BBoa Temnepatypsbi
ABTOMAT
HITH
Beoa remneparypsi
Pyunoii

[Ipu pydHoM BBOJE TeMIEpaTyphl C MOMOIIBK KHOMOK “‘«* u “—* ycTaHaBIMBaioT -
(19 e 4% . 119 ” 19 ”
Pyunoit” u HasxxumaroT knonky “YUCII”, noseutca coobuienune “Breaute uncio”.
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BpomsiT 3Hauenue Temneparypsi, Hanpumep 20 'C, naGpas uucio 20, ¥ HaKUMAIOT
neaxkapl kHoniky “BBOJ1”. [Ipu stom npubop BepHeTCA B HCXOAHBIN pexum “pH-merp-
HoHomep”.

[Ipu aBTOMaTHUECKOM BBOJIE 3HAYEHUA TEMIEPATYPHl nocne HaxkaTtusa kHomku “TK” ¢
MOMOIIBID KHOMOK “«* W “—* ycraHaBnmMBaloT - “ABTOMAT”, HaA/KUMAKOT KHOMKY
“BBOH“"

[Ipubop BepHeTCcA B CX0aHBIH pexkuM “pH-meTp-noHoOMep”.

2.3.1.2.3 TllpoBeieHne u3MepeHHH

M3mepennsa nposoasrcs kak B npeasinymem pasaene. B pexume “pH-merp-
noHomep” BeiOupaioT onpenenseMsiii noH (pH). Bxoasar B peskum M3MepeHHil HaKaTHEM
kaHonkd “H3M”. Ilocne nawana orcyera nokasanui HaxumaoT kHonky “TK”.
Pesynerarel usMepeHuil OyAyT BBIBOJAMUTHCA HA JUCILICH € Y4YETOM TEMNEpaTypHO
kommnencanuu. Ilpm 5ToM B mpaBoMm BepxHEM YUy MHAMKatopa Oyaer oToOpakarbes
TeKYlIee 3HAYEHHE TEMIEPATYPhl, BBEJICHHOE BPYUHYIO HJIH ABTOMATHYECKH.

2.3.2 llpaMmble H3MepeHUs

2.3.2.1 U3mepeHue 3.1.c.

[Tpu wucronb30BaHMKM HOHOMEPA B  KA4EeCTBE BBICOKOOMHOIO MHJUIMBOJILTMETPA
u3MepeHusa npouspoaarca B pexkume “BoabTrmerp (Eh)”. Pexxum npsaMoro w3mepeHus
9.J1.C. IEKTPOIHONH CHCTEMBI MO3BOJISET NPHMEHUTL HE TOJLKO METOM IPagyHpPOBOMHOIO
rpadmka, HO W JPYrHe METOAWKH OMNpeelieHHsa MapaMeTpoB pacTBOpa, HANpHMEP,
MOTEHIHOMETPHYECKOE THTPOBAHHE, ONPEISICHHE OKHCIIHTEIbHO-BOCCTAHOBHTEIBHOIO
noteHuuana (Eh) u op.

Jna npaMoro M3MepeHus 3JL.C.  3JIEKTPOAHOH CHCTEMbl MNOJK/IIOHAKOT 3JICKTPO/IbI
(M3MEpPHUTENBHBIH AMEKTPOJ W SJIEKTPOJ CPaBHEHWA) K BTOPHYHOMY HW3MEPHTEITbHOMY
npeodpazosareino. OnycKarT JIEKTPO/Ibl B AHATM3UPYEMBIH PacTBOP.

Bxmrouaror npudop, Haxkae kHonky “BKJI”. Ha aucnnee nmoasurcs Haanuce:

BeiOop pexnma
pH-meTp-noHnomep

Knonkamn “«* u “—* ppiduparot pesxum “Boabrmerp (Eh)”. Ha oucnnee nossurcs
HAJIIHCH!

Beibop pexnma
BoasTmerp (Eh)

Hasxumarot kHonky “M3M”. Ha nucnnee nosaBHUTCS HaAMHCh:

BoabTmerp 0 : 02
-2220,01 mB

Haunerca usmepenue 3./1.c. U OTCUET BPEMEHH H3MEPEHHUA.
CYuTBIBAIOT YCTAHOBMBILEECA 3HAYEHHWE 3.4.C. (B TeueHHe | MHUHYTBHI M3MEHEHHE He
donee £1 MB). Brixoxa U3 peskuma n3mepeHnid ocymecTBIAIOT HakaTueM Kuonku “OTM”.

2.3.2.2 H3mepeHne TeMnepaTypsl
[ToaknO4al0T JAaTYUK TeMneparypsl K MpuOOpy M OMYCKAIOT €ro B aHaJH3HPYEMbIi
pacTeop. BkmouaroT npudop, Haxae kHonky “BRJI”. Ha nucnnee mosBuTcsa Haammcs:
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Beioop pexnma
pH-meTp-HoHoMep

Knonkamu “<«* u “—* ppiOupator pexum “Tepmomerp”. Ha nucnnee nossurcs
HaMHCh!
Bribop pexuma
Tepmomerp

Hamxumaror knonky “M3M”. Haunercs wu3MepeHHe TeMmIepaTypbl a Ha JUCILIEE
0TOOpa3uTCA N3MEPEHHOE €ro 3HAYEHWE, HATPUMED !

Temnepatypa
20,46 C

CunTBIBAIOT YCTAHOBHBIIIEECHd 3HAYCHHE TeMIIepaTypbl. BeIX0a W3 pekpMa HW3MEpeHHil
OCYLIECTBIALTCA HaKaTHeM KHonku “OTM”,

2.3.3 PaboTa ¢ KOMMYTaTOpOM

KoMmyTaTop mnpeaHa3HaueH [UIs COBMECTHOTO MCIOJB30BAHMA C BTOPHYHBIM
usmepurtensHeiM - npeoOpaszosarenem  (MII) ¢ wensio  yBelWMyeHHs  KOJHYECTBA
noHoMeTpruecknx kanamo. K ogHomy MIT BO3MOMKHO OJHOBPEMEHHOE MOJIKITHOUYEHHE
oanoro (8 kananos), ayx (16 kananoB) wim Tpex (24  kaHajna) KOMMYTaroOpoOB.
[Moakmouenne HeoOXomumMoro kKomuuecTBa  KommyTtatopor k HMII nmpowspoauTca B
cooteercTBHH ¢ 1.4.4.1 nacrosiumero PykoBoacTea.

YrnpasneHHe KOMMYTaTOPOM OCYIIECTBIACTCA € MOMOIIBIO Kiasuarypel MI1.

2.3.3.1 BoiObop 1 HacTpoiika pexkuMa padoOThl ¢ KOMMYTAaTOPOM
Bxmrouaror npudop, Haxkas kHonky “BKJI”. Ha aucnnee noasutes Haanmce:

Bribop pexuma
pH-merp-nonomep

Kaonkamu “<«* u “—* peiouparoT pexuM “Onuun”. [1oaBUTCA HAAMKUCH:

Bouidop pemxima
Onuun

Haxxumaror knonky “BBO/1”. Ha nucnnee nosBuTcsA HAANMKUCh:

Onmusa (< > OTM)
[KommyTaTop|

Hasxumarot knonky “BBOJ/I”. Ha nucnnee mosBuTCA HAaAMKCh:

[ KommyTaTop|
HeT
WITH
| KommyTaTop]
aa

C moMOIIBIO KHOMOK “<* u “—* BpIOMPAIOT COCTOSHHE!

[KommyTaTtop)
aa

Hasumaior knonky “BBOJI”. Ha nucniee nosBuTCA HaANKUCh:
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Onuug (< > OTM)
[ KommyTaTop|

Haxumaiot knonky “OTM”. Ha aucruiee nosiBUTCS HaJIHCh:

Beibop pexnma
Onuun

Knonkamu “«* u “—=* peixoasr B pexum “pH-merp-nonomep”.

Haxumaror knonky “MOH”. Ha nucnnee nosBuTCs HAMMEHOBAHME MOHA, €ro 3apsj,
MOJIEKYJIApHAsd Macca M B KBaJpaTHbIX CKOOKax crpaBa HOMep KaHalla KOMMYTaTopa,
Hanpnmﬁ:p:

Cl 3apsn -
[1] 354530 M.M.

Knonkamu “<€* wu “ P ppoussoaar BelOOp HOMEpa KaHajga KOMMYTaTopa.
Kaonkamu “«* u “—* BpiOMpalOT HaUMEHOBAHME WOHA, KOTOPBIH IPHCBAWBACTCH
BeiOpanHoMy kaHany. Haxumaror kHonky “BBO/”. Ilpu stom npubop BepHeTcs B
pexkum “pH-merp-uonomep”. s HACTPOHKH CHEAYIOLIEro KaHajla CHOBA HAKHUMAIOT
kHonky “MOH”, kHonkamu “<*“ u “P* ppiOMparOT HOMEpa KaHalla KOMMYTaTopa,
3aTeéM KHOMKaMH “<«* u “—* - HaMMeHOBaHHWE HWOHA M HakumawT kHonmky “BBO/L”.
Takum oOpazom HacrpauparoT HEOOXOAMMOE KOJHUYECTBO KaHAIOB KOMMYTATOpA.
Bo3M0kHO MpUCBOEHHE HECKONBKHM KaHalaM HaWMEHOBaHHA OJHOTO M TOTO K€ HOHA.

[TonxmouaioT 2eKTpoabl (M3MEpPHUTENbHBIE JIEKTPOJALI H JJIEKTPOAbI CPaBHEHHU:A) K
pa3beMaM BbIOpPaHHBIX KaHaJIOB KoMmmyTaTtopa. OmycKaloT 37€KTpOAbl B aHATTM3HPYEMBIE
pacTBOpel. [IpH mMOrpyKeHHH BCEX M3MEPHTE/IBHBIX MICKTPOAOB B 00mHA 00BEM
aHATM3HPYEMOTO pacTBOpa CIEAYET MCIOIb30BATh OJHH 3JIEKTPOI CpPaBHEHHA, KOTOPHIi
MOKJIIOYAETCA K COOTBETCTBYIOLLEMY pasbeMy JI000ro KaHajsa KOMMYTaTopa.

2.3.3.2 'panyupoBKa B pekuMe paboOThl ¢ KOMMYTAaTOpPOM
Bxomsit B pexkum  “pH-merp-nonomep”, namumaior kuonky “KJIB”. Ha paucrnee
MOABHTCA HOMEp KaHaja (B KBaapaTHbIX CKOOKax) W HAaMMEHOBAHHE HOHA, KOTOPBIH
MOKET OBITh HM3MEpPEH M0 ITOMY KaHaly, a TakkKe HOMEp TOYKHM TPaJyHPOBKH M €€
napaMeTpsl, HanmpuMmep:
x.xxx pX C(l
xx mB |1] nl

Kaonkamu “<d* m “ P“ BpiOMparOT HOMEpP KaHa/la ¢ COOTBETCTBYIOUIHM HOHOM, 10
KoTOpoMy OyaeT mpou3BOAMTHLCA rpaayupoBka. Jlanee mpoBOaAT rpaayMpoBKY Tak iKe,
Kak npu pabore Oe3 kommyTaropa (2.3.1.1.2 nacroswero Pykoso/cTia)

2.3.3.3 [IpopeneHue uaMepeHuii B pexkuMe paboTel C KOMMYTAaTOPOM

Bxogsar B pewxum “pH-merp-uonomep”. Haxumaror knonky “HU3M”. Ha aucruiee
MOABHUTCA HAJMWCh, OTOOpakaroias HOMEP KaHala U HAaWMEHOBAaHME MOHA, C KOTOPBIM
MPOU3BOIMIINCK [TOCJIEAHNE AeHCTBU (IPUCBOGHUE KaHAalla, IPaAyHPOBKa) U 10 KOTOPOMY
OH OyJeT U3MEPATHLCA, HAMPUMEP:

[1] C1 00:07
xxx.x mB

Haunercs u3amepenue 3.1.c. M oTCUeT BpeMeHH u3Mepenua. 14 noayuenns pesynbrara
M3MEpeHHs B eJMHUIAX pX, B MMOJIB/JT WIH MI/JI HAKHMAIOT COOTBETCTBEHHO KHOIIKH
GPXE’)’ “M”: WK “mr/a”.
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[TepexnoueHne KaHAIOB B MPOLIECCE M3MEPEHHA MOXKET MPOH3BOANTLCA KAK BPYUHYIO
KHOMKaMHK “«* u “—*, TaKk 1 aBTOMaTHYECKH.

Jlna mpoBeJeHHS H3MEPEHHH ¢ ABTOMATHYECKMM IMKIHYECKHM TEePeKIIOueHHEM
KaHaJ0B KOMMYyTaTropa nopTOpHO HaxumarT kHonky “H3M”. Ilpu stom na amcnnee
MOABUTCA HAMAMUCh, OTOOpaXkaroinas HAMMEHOBAHME WMOHA, H3MEPSEMOT0 Ha MEPBOM
KaHane u o0uiee KOJIMYeCTBO KaHaloB, HAaNpUuMep:

[1] C1 00:07
Kanaaer 8

Knonkamu “«* u “—* ycranapiMBaloT HEOOX0AMMOE KOJIHYECTBO KAHATIOB H HAYKUMAKOT
kHonky “BBOJ/1”. HaunyTrca uMkiMyeckHe W3MEpPEHMs ¢ I0CJIEJ0BaTeILHBIM
ABTOMATHYECKHM TIEPEKTIOUEHHEM KaHAoOB KoMMyTaTtopa. [lna nponomkeHnsa W3MepeHus
0e3 aBTOMATHYECKOr0 LMUKINYECKOTr0 MEepPeKIIOUeHHs KaHAIOB HAXKMHTE €1e pa3 KHOIMKY
“U3M”, zarem kHomky “OTM”. Ilpubop cHOBa BHEIMAET B PEKHM H3MEPEHHA C
NEePEKIIOUEHNEM KaHAIOB BPYUHYIO.

2.3.3.4 OTrmena pexuma padoOTel ¢ KOMMYTATOPOM

Jna ormeHsl pabOTBHI ¢ KOMMYTAaTOPOM KHOMKaMH “<* H “—“ BRIOHpAIOT peKuM
“Onmunu”, exoast B onuuio  |[Kommyrarop| n naxumaior kuonky “BBOJ1”, 3arem
KHONKAaMH “<«* 1 “—* BEIOMpAIOT COCTOSHHUE:

|[KommyTarop|
HeT

Haxumator knonky “BBOJI *“. Ha aucruiee nossuTes HaANUCh:
Onmusn (< > OTM)
[KommyTaTop|
Haxxumarot kHonky “OTM”. Ha nucnnee noABUTCA HAXMHCH:

Beibop pexnma
Onuun

3 TEXHHYECKOE OBCIIYXHMBAHHE

3.1 Obmme ykazanu

Texnuueckoe o6cnyKHBaHHE HOHOMEpPA BO BPEMs JKCIUIYATALIMH HECJ0KHOE, HOCHT
NpeaynpeanTebHbIH XapakTep ¥ Noapa3aeiaeTces Ha TPH BHA:

- BHEIIHHIA 0CMOTP;,

- nposepka padboTocnocoOHOCTH,

- MMOBEPKA.

[Tepepie nBa BHAa TEXHHYECKOro OOCHYKHBAHUS BBIMOMHAIOTCH IM0JIL30BATEIIEM.
[lepoanuHOCTE WX TIPOBEACHHA HE PErJaMEHTHPVETCS M JUKTYETCS MHTEHCHBHOCTBIO
UCIIOJIb30BAHKA HOHOMEPA.

[Tocmennmii  BMA - TOBEpKa, BHITONHAETCS  opraHamMu [ ocymapcTBeHHOI
METPOJOrHYECKOH ClTyK0BI MM YIOJHOMOUYEHHBIMH HA TOT BHJ1 PadOTEI OpraHu3auuaMu,
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3.2 Buemnuii ocMoTp

BHewHuit ocMOTpP NPOBOAUTCA HEMOCPEACTBEHHO MEPE/l HCIIOAb30BAHHEM HOHOMEPA H
3aKJIIOYAETCA B ONPEAEJIEHHH LEJIOCTHOCTH KOPIYCOB, Pa3beMOB H COEIMHHUTE/ILHBIX
kabeneil  cocTtaBHbIX 4acTel  kommuiekra. OcMmaTpHBalOT TakKe  TMOBEPXHOCTH
TEMIEPATYPHOI0 JaTYMKa, KOHTAKTHBIE MOBEPXHOCTH JIEMEHTOB MUTAHWUA M KOHTAKTHI B
Oarapeiinom otrceke. [Ipy HANMYMKM HA KOHTAKTAX HAJIETa, CJICA0B KOPPO3HH MX 3a4MILIAKOT
HaKIauHOH Oymaroi Ne 0,

3.3 [IpoBepka paborocnocobnocTH nmpudopa
[lepen pab®oTol NpOBEPAOT HAIWUME 3JIEMEHTOB NMUTAHWA B OarapeiHOM OTCeke.
Haskumaror knonky “BKJI” na nanenu npubGopa. Ha nucnnee momiKHBI MOABHTHCA
MOCAEA0BATEILHO HAAMNUCH:
HIIII Dxonnkce
Ixorect-120
Hanpsikenne
B HOpMe
Bui0op pexnma
pH-merp-nonomep

[Ipu orcyrcTBHH Haanuced MM coodmeHun “CmeHuTe Oarapen” 3aMEHHTDH
IMEMEHTHI MUTAHMSA B DaTapeiiHOM OTCeKe.

Knonkamu “«*“ u “—* nocnenosarensHo BeiOMpaoT pexumel “Boastmerp (Eh)”,
“Tepmomerp”, “Onuun”, u gonmoaHuTeNbHBIN pekum “/lon. Pexum”.

Honomepel, y KOTOPBIX pekKHMBI pA00THI HE YCTAHABIMBAIOTCA, HAMPABIIAKOT B PEMOHT.

3.4 TpeOoBanus K KBaJIM(PUKALHUN UCIIOJHUTENA

K BemmonHenuto n3MepeHuii 1 o6paboTke pe3ynbTaTOB JOMYCKAKOTCA JHIA C BBICIIHM
WK CPEeJHUM CIEHHaIbHEIM 00pa3oBaHueM, NPOIIEANIHE COOTBETCTRYIOIIYIO MTOATOTOBKY
M UMEIOLIHEe OMBIT PAbOTH B XHMHUECKO# 1adopaTopuy M JOMKHBEI €XKETOIHO MPOXOAHTE
HPOBEPKY 3HAHHI TEXHHKH OE30MacHOCTH.

3.5 Mepnr Oe3onacHOCTH
3.5.1 Ilo tpeboBanuam Oe3omacHOoCTH HWOHOMEp cooTBeTcTRyeT TpeboBanusm ['OCT
Pal1330, I'OCT P 51522,

3.5.2 Ilpu npoBejeHHH HCNBITAHHH W W3MEpPEHHI JOJLKHBI cOOmomaThes TpeboBaHHA
oeszonacHocti no 'OCT 12.1.005, TOCT 12.3.019 .

3.5.3 Ilpu pabore ¢ nmpubopoM HeOOXOXHMMO BBIMONHATE 00IIHE MpaBulia padoThl C
ynekTpuyeckumMu  ycranoekamd g0 1000 B wm Tpeboanus  Oe3onacHOCTH,
npeaycMoTpeHHele  “‘OCHOBHBIMH MpaBMIaMu  Oe3omacHoii paboTel B XMMHUECKOi
nabopatopun’’, M; Xumus, 1979-205c¢.

3.6 Yka3zanusg no nopepke

3.6.1 IloBepke mnoiekaT BCe BHOBb BBIMYCKAeMBblE, BBIXOMAILIME W3 PEMOHTA H
HAXOMAIINECH B IKCILIyaTaluu pHOOpPSI.

3.6.2 Ilepuoandeckas noBepka HOHOMEPA JI0JIKHA NPOBOJUTHCA HE Pe’Ke OJHOro pasa
B IO/l TEPPHTOPHATIBHBIMU OPraHaMH METPOJIOrHYeCcKOoi ciykO0bl [ occranmapra.

3.6.3 IloBepka moHOMEpa OCYHISCTBIACTCA B COOTBETCTBHH ¢ ~MeETOOMKOH MOBEpPKH ™
KJILIT. 414318.004 MIT.
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4 TEKVIIIMHA PEMOHT

4.1 YcnoBHsa Mo peMOHTY

Honomep sBiasercs CI0KHBIM IJEKTPOHHBIM NPUOOPOM, MOITOMY K €ro pPemMOHTY
JOMycKaeTcss  KBanHM(MUMPOBAHHBIH  NEPCOHAN  MPEANPHATHA-M3TOTOBUTENA  MIIH
o(puuMaIbHBIX MpejcTaBuTeNeil Ha YCI0BUsAX cepBUCHOrO 00cykuBanus. [Tocne pemonta
o0s3aTesibHa  NPOBEPKA OCHOBHBIX  TEXHHHYECKHX  XapaKTEPHCTUK MOHOMEpAa B
COOTBETCTBHH ¢ “"METOAMKOI MOBEPKH .

[Ipn pemoHTE MOHOMEpPA ClEAYET NMPHHUMATh MEPbl 0E30NACHOCTH B COOTBETCTBHM C
JEHCTBYIOLIUMH MPAaBHIAMH IKCIUTyaTalMH 1ekTpoyctanoBok 10 1000 B.

4.2 Bo3M0oKHBIE HEMCIIPABHOCTH U CIOCOOBI HX YCTPaHEHHA
[lepeuens HekoTOpbIX Haubollee YACTO  BCTPEHAIOIIMXCH  MJIM  BO3MOJKHBIX
HEHCIpaBHOCTEH nMpubopa, HX MPU3HAKK ¥ cnoco0bl yCTpaHeHHs MpHBeAeHb B Tabnuie 4

Tabnuua 4

HaumeHoBanue BeposiTHbie TPUYHHBL Crnoco6 ycTpaHeHHs
HEMCIPABHOCTH H
BHEIIIHEE MPOsABICHHE

ITocne BkmOUEHHUA 1. OTCYTCTBYIOT 3N€MEHTHI MUTaHUA | 1. YCcTaHOBUTH 3NEMEHTHI
npudopa OTCYTCTBYET | HWJIM OHH MOJHOCTBIO Pa3psiKeHbl MUTAHHSA WIIH 3aMEHHTH MX
uH(popmanua Ha 2. OrcytcTByeT Hanpsxenne B cetn | 2. [loaxkmtounTts 610K nuTa-
JUCILIEE HHS K UCIIPABHO pO3eTKe

3 .Heucnpapen 010K muTaHus 3. 3amMeHuTH OTOK MUTaHUA
[Tocne BkmoueHus npu- | Pa3psieHsl 31eMEHTBl MHTAHUA 3aMEHHTE JIEMEHTEI THTAHUSA

Oopa Ha aucriee
MOABJIACTCA HAIMHCh
“CmeHuTe Oarapen’

ITpumeuanue - Jpyrue HEHCHPABHOCTH YCTPAHAIOTCS H3TOTOBHTEIIEM

5 TPAHCITIOPTUPOBAHHWE U XPAHEHHE

5.1 TpancnoprupoBaHue MOHOMEpPA MPOH3BOAMTCA B YVIAKOBOYHON Tape B 3aKPHLITOM
TpaHcnopre moOOOro BHAA B VYCIOBHAX, HE IMPEBBILAIOLIMX [PEIC/IbHBIX 3aJaHHBIX
3HAUYEHHWH:

- TeMIIepaTypa OKPYKarOLWIEro BO3AyXa oT MHHYC 25 no mmoc 55°C;
- OTHOCHMTENbHAA BJIAKHOCTh OKPYKAKIIETO BO3AYXA mo 95% npu 25°C;
- armocdepHoe aaenenue, klla (mm pr.ct. ) 84 -106 (630-800);
- TPAHCMOPTHAA TPACKA:

YUCIO YAAPOB B MUHYTY 80 -120;

MaKCHMAIbHOE YCKOPEHHE, M/C 30;

MPOA0JIKUTE/IBHOCT BO3JICHCTBHS, U 1.

5.2 XpaHeHue MOHOMEPA J0 BBEJCHHS B KCIUIYATALMIO MMPOMU3BOAUTCA HA CKJIAJAX B
YIaKOBKE MPeAnpPHATHA-H3TOTOBHTE/IA NPH TEMIIEPAType OKPYXKAKOIIEro BO3ayxa OT 5 10
40" C u otHOCHTENBbHOI BraxkHocTH 10 90% npu Temmneparype 25 " C.

Xpanenne noHomepa 0e3 yNakoBKH MPOM3BOJAMTCS MPH TEMIEpPaType OKPYIKAOLIEro
Bozayxa ot 10 mo 35 " C u otHOCHTENBHOI BaxkHOoCTH 10 80% npu Temmneparype 25 " C.

B nomemenun Ui XpaHeHHs HE JIOJDKHO OBITH IMBUIH, NApOB KHUCIOT W IIEJI0YEd,
arpecCUBHBIX ra30B H APYTUX BPEIHBIX MPHUMECEii, BRI3BIBAIOLINX KOPPO3HIO.
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6 CBUJIETEJILCTBO O ITPUEMKE
6.1 pH-metp - nonomep DKOTECT-120,

3aBo/1cKoii HOMEp COOTBETCTBYET TEXHUYECKHM YCJIOBHAM
TY 4215-004-41541647-2003, npUHAT, MOBEPEH M NPH3HAH FOJHLIM /I8 3KCILTYaTALIHH.

JlaTa BBITyCKA 200 T

[Ipencrasurens OTK

(moamnuce )

ML.IL

6.2 [lepsuunas nosepka:

[loBepuTens
(mara) (moamumce) (OTTHCK MOBEPHTEIIEHOIO KJIeHMa)

7 TAPAHTUMHBIE OBSI3ATEJILCTBA

7.1 I'apanThiiHeli CPOK IKCMIyaTalMHu ycTaHaBinuBaerca 24 mecdAla co JHA MPOAAKH
MOHOMEDA.

7.2 T'apanTHiiHbli CPOK XpaHeHus - O MECALIEB CO JIHA H3rOTOBJIEHH.
7.3 Cpok cinyx0b1 HoHOMepa - 10 ner.

7.4 be3po3me3aHelii pEMOHT MIIM 3aMeHa nmpuOopa B TEUEHHE TapaHTHHHOTrO CpoKa
IKCIUTYATAHH TIPOU3BOAUTCA MPEANPUATHEM-U3TOTOBHTEIEM TIPH YCIIOBHH BBITIOJTHEHHS
noTpeduTeneM npaBMiI M YCIOBHH IKCIUIyaTallMM, TPaHCIOPTHPOBAHHWA, XpaHEHHA H
COXPAHHOCTH TLJIOMOBI.

7.5 B cnyyae ycTpaHeHMs HEMCIIPABHOCTH B H3ACNMH (10 PeKJamMalMH) rapaHTHHHBINA
CPOK I3KCIUTyaTaluH T[poJJjeBaeTca Ha BpemdA, B TEYEHHWE KOTOPOro HOHOMEP HE
HCIIOJIB30BAJICH H3-3d GGHpr?KeHHH HEHCHpﬂBHOCTeﬁ.

7.6 TIpoaoNKHTENBHOCT YCTAHOBICHHBIX FAPaHTHIHBIX CPOKOB HE PacnpocTpaHseTcs
Ha ONOK mnWTaHWA, CTaHgapTHele HnekTponabl. [lpeTensmm Ha ykaszaHHbie H3aENTHA
NPEABABIIOTCA K IPEANPUATUAM=-U3TOTOBUTENIAM THX H3JCIHIA.

7.7 Tlpuy HeMCHPaBHOCTH HMOHOMEpPA B MEPHOA TapaHTHHHOTO CpoKa moTpeduTenem
noJeH OblTh COCTABJICH aKT C YKa3aHHEM IPU3HAKOB HEUCIIPABHOCTEH HOHOMEpa.

AKT ¢ ykazaHdem TouHoro azgpeca u N TtenedoHa noTpedMTENns BHICHLIAETCA
NPeAnPUATHIO-H3TOTOBATEIO WIH MOCTABLIHKY .

Bce npenbApneHHbIE peKTaMaliiid U UX KPAaTKOE COEpKaHHE PETHCTPHPYIOTCA.
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[TPUJIOKEHHUE A

HG[)H,[I,DK NpoBCACHHA H3Mﬂ[}€HHﬁ [IpH ONpeaciicHHH HHTPATOE B IMHICERIX
MpoAyKTax

Al Tloaroropka k padoTe HOHOMEpa, H3MEPHTEIBHOrO 3EKTPOJa W ANEeKTPoja
CPaBHEHHMA NMPOM3BOJAMTCA B COOTBETCTBHM ¢ 2.2. nacrosmero PD, npu 3ToM K passemy
“HMam™ UI1 B kauecTBE H3MEPHTEILHOIO NOAKIIOUAOT 31eKTpoa “DKOM-NO;™.

A2 Otbop 1 moarotoBka npod An4 aHanM3a, a TakkKe METOIMKa ONpeIeNieHHsa HUTPaToB
B aHAJHU3HPYeMOil npode Mpou3BOAMTCA B COOTBETCTBHH ¢ “MeToaHKoil onpene/ieHHs
HHTPATOB B MPOAYKTAX € MOMOIILK HOHOCEJIEKTHBHBIX 1ekTpoaoB “IOKOM”.

A3 H3mMepeHHe KOHLIEHTPAIIHH HATPAT-HOHOB C MOMOIIbIO 3nekTpoaa “DKOM-NO;™ u
noHomepa “DKOTECT-120",

Brmouaor npubop, nHaxas knonky “BKJI”. Kuonkamu “«* u “—* poibupaior
pexum “pH-merp-noHomep”.

Beibop HOHOMETPHUECKOT O KaHaJa

Haxumaror kHonky “MOH” u kHOnkamu “<* u “—* ppiduparor mon NO;. Ha
JUCTIIEE MOABUTCA HAMKUCh C MapaMeTpaM#y BIOPAHHOTO HOHA:

NO; 3apsan -
62.0049 M.M.

Haxumarot knonky “BBO/1” [1pubop cHopa BeiiineTe B pesxum “pH-merp-nonomep”.

['panyupoBka (KaJiuOpPOBKA) HOHOMETPHYECKOrO KaHala

['panynpoBka npomspoautcs mo 2.3.1.1.2 wactosmero PD W B COOTBETCTBHM ¢
“MeToauKkoii onpeae/eHHsi HUTPATOB B NMPOAYKTAX ¢ MOMOIILI) HOHOCEIEKTHBHBIX
aaekTpoaoB “IKOM”.

HoHomeTpHyecKkne H3IMEPEHHA

[ToaroToBjieHHBIE IEKTPOALI U TEPMOMETP MOMELIAIOT B aHAJIM3UPYEMBIH pacTBOp.
Temnmeparypa aHamM3MpyeMOro pacTBOpa TIPH TIPOBEICHHH W3MEPEHHMH JIOJKHA
COOTBETCTBOBATH TEMIIEPATYpPE PACTBOPA NPH I'PaIyHPOBKE.

BriOuparor pexum paborer npubopa “pH-merp-moHomep”, HakaTtHeM KHOIKH
“MOH"” BeIOHpaoT HoHOMeTpHUecKHii kaHan NOs; u HaxuMmaroT kHonky “BBO/1”. Ha-
AKUMatoT kKHonky “F17 u knonkamu “<* u “—=* BeIOMpPAOT HAUMEHOBAHWE AHAJIM3HPY-
€MOro MpOIyKTa: KapTodenb, KamycTa, COK KapTodena, cOK CBEKIbI, COK KammyCThl, COK
orypuos. Ha qucriiee Oyier nosBisTbes COOTBETCTBYIONIASA HATHCH, HATIPHMED:

Hurparsi
Coxk orypuos

Haxxumaror “BBO/”. B pexume “pH-merp-nonomep” naxumator “Him”. Haunerca
M3MEPEHHE W OTCYET BPeMeHH u3MepeHus. s nosyueHus pe3ysibrata H3MEPEHHs B MI/KI
HakuMaoT kHomky “F1”. Ilogsurca Hamnmuch ¢ HauMEHOBAHHEM M3MEpPAEMOro HOHA,
BPEMEHEM M3MEPEHHA W 3HAYEHUEM KOHLEHTPALUH HOHA B Npode B MI/KI, HAnIpUMep:

NO; 00:05
XXX MI/Kr
Jlnsa nonyyeHus pe3ynbTaToOB H3MEPEeHUH B ApYrux eauHuuax (MB, pX. mmons/m, Ml’fﬂ[\r13)
HaKHMAIOT COOTBETCTBYHOIIYKD KHONKY (“mB”, “pX”, “mB”, “M”,* mr/n”). [loka3zanus
npudopa CUYMTBHIBAKOT MOC/IE YCTAHOBJIEHMs MOCTOAHHOrO 3HaueHus. s BeIxoga W3
pe’HMa H3MEPEHHS HAKUMaloT KHonky “OTM”.
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I[TPUJTOXEHHWE b

[lopanok npopeaeHUAa H3MEPEHUH MeTOA0M N00aBOK

b1 Meroa nobapok 3akmovaeTcs B M3MEPEHHUAX NMOTEHIMANA WIEKTPOaa 10 U 1ocie
no0aBIeHHs B aHATM3UPYEMbIH pacTBOP HEKOTOPOIro KOJIMYECTBA CTAHAAPTHOrO pacTBopa
C MU3BECTHON KOHLEHTpAUMEH onpeaensemMoro sewmecrsa. Meron yaodeH Ui u3MepeHui B
npobax ¢ OONBIIHM KOJIMYECTBOM KOMIUIEKCOOOPA3yIOUIUX AareHTOB, HaXOAAIIMXCA B
PaBHOBECHH C OMPEIETAECMBIM BEIIIECTBOM, WM B Mpodax ¢ HEM3BECTHOM MOHHOM CHIIOM.

b2 Iloarotopka k pabore HOHOMEpa, HM3MEPHTEIBHOIO 3JEKTPOJa M 3JEKTPoja
CPaBHEHH:A NMPOU3BOMTCH B COOTBETCTBHU ¢ 2.2, HacTosAwero PO,

b3 H3mepenne KOHUEHTpallMH HOHOB METOJOM HM3BECTHOH 100aBKH € TOMOIIBIO
nonomepa “DKOTECT-120" npoBojsT B Clie/1yl0MeM Hops/IKe:

b3.1 Brxmouaor npudop Hakatuem kHonku “BKJI”. Knonkamu “«* n “—“
BeIOMparoT pexnm “pH-merp-nonomep”.

b3.2 Beibop moHOMETpHUECKOr0 KaHajla W rpaayupoBky npoussojar no 2.3.1.1.1,
2.3.1.1.2 nactosmero PyKkoBoacTBa Mo IKCIITyaTaLHH.

b3.3 IpoBenenue u3MepeHnii METOI0M U3BECTHOH 100aBKH.

[ToaroToBneHHbIe 3MEKTPOAB TOMEIIAOT B aHAIM3HpPyeMelit pactBop. Hammmaror
kHonku “H3m™ u “mB”. Ilocne Toro, kak moTeHUMAall YCTAHOBHTCA, HAKHUMAIOT KHOIIKY
“F2” 1 kHONKaMH “«* 1 “—* BrIOMpAKOT HAANKCH HA JUCILICE;

Ei
XXXX.X

Hasxumaror “M3m”. M3mepennoe 3nauenue D /IC Oyner 3aHeceHo B mamATh mpubopa.
Haxumator “OTM”, npulop BepHeTcs B pekuM u3mepenus. B ananuzupyemslii pactsop
BBOJIAT H3BECTHOE KOJHMUYECTBO CTAHIAPTHOTO PAacTBOpa ¢ W3BECTHOHM KOHIIEHTpaUHei or-
penenseMoro HoHa W Haxatuem kHonku “HM3m” nposomar usmepenue 3.1.c. [locne ycra-
HOBJICHHA TOTEHIIHAMA HaKUMatOT “F2” 1 kHonkaMu *“<* 1 “—* BpIOHpAIOT HAAMKCE:

Est
XXXX.X

Haxxumaror “M3m”. M3mepennoe 3nauenue D/1C Oyaer 3aHeceHo B mamATh npubopa.
3arem B mamaATe npudopa BBOAAT 3Ha4YeHHWE o0beMa aHanuzupyemoro pactesopa (Vpr),
00beM n00aBku cTaHaapTHOTO pacteopa (Vst) M ero koHueHTpauuo (Mst).

Jlna sToro kHONkKaMM <" W “— BpIOMpaOoT Haanmuck: “Vpr”, HaAKUMaIOT KHONKY

“Uucn”. llocne coobmenus “BpeanTe wumcao” BBOAAT 3HAdYeHHe o00BeMa
aHATM3UPYEMOTO pacTRopa U HaxuMaroT kHonky “BBO/1”. Ilocne 3anmpoca:
BBO/I H3MEHEHHUA?

JA-BBO/I HET- OTM
HaskumaroT kHonky “BBO/1”.

AnanoruuHeiM 00pazom BeiOupaloT Haanuce *“Vst” u BBOAAT 3HaueHue oOBema
no0aBKH CTaHAApPTHOrO pacTBOopa B M, 3aTem BpIOMparOT Haamuck “Mst” u BROIAT
3HAYEHHE KOHIEHTPALHH CTAH/IAPTHOIO PACTEOPA B MMOJIL/ JIM° HJIH MI/IM .

Jnsa nonyuenus pe3ynsrata uaMepeui HaxumawT “BBO/”. [loseuTca Haanuce:

PE3VJIBTAT Mi
XX.XXXXX

Konuentpauus onpeaenseMoro moHa OyJeT pacCuMTaHa B T€X €JMHHMLAX, B KOTOPBIX
BBEJEHO 3HAUYEHHWE KOHIEHTPAIMH CTAaHAapTHOTO pacteopa “Mst” (B MMoOmb/ e
mr/am’).,
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KOLOT 414318.004 PO

[TPUJTOXEHHWE B

PekoMeHJallMK MO UCIIOAB30BAHHIO AOMOJHHTENbHBIX CEPBHCHBIX (DYyHKLHIA
BTOPHYHOIO HSMEPHUTEIIEHOT O HpEOGpHSDBﬂTEHH

B1 Ilpu paspsaaxe Oarapeil Bo BpeMs M3MEpPEHHMA M MOABJIEHUA 3BYKOBOIO CHrHajaa
coobwenuss Ha jucruiee  “Cwmenute  Oarapen” (cm. n.1.2.13) npeaycmorpena
BO3MOJKHOCTb 3aBEPIIEHHA mpolecca u3MepeHuda. [lng 3Toro HeoOXOAMMO BBl
Haxatk knonky “OTM” nocie okonuanus 3sykosoro curuana. ITpu srom HIT seixoaur B
TOT pekUM paboThl, B KOTOPOM HAaxOIWICA 10 COOOIIEHMA, OJHAKO XapaKTEPHCTHKH
npubopa mnpu >ToM He rapanTupyrotcs. Curnanmusaums paspspga Oarapeit  Oyaer
OTKJIKYEHA BIUIOTh J0 BbiKMOueHua npubopa. [locne 3aBepmiennsa  H3MepeHHs
HEODXOIHUMO MPOH3BECTH 3aMeHy OarapeH, MUOO BBIHYTh €€ M3 OTCEKa M IOAKIFOYHTH
ceTeBOi OJIOK nUTaHHA.

B2 TIlamare MII comepkur cBemeHMss O BepcHMM MPOrpaMMbl  AHAIW3ATOPa, €ro
CEpUIfHOM HOMEpPE M HOMEpe TepMmoaaTunka. Just mpocMoTpa 3THX CBeJIeHHH HE0OX0IUMO
BoHTH B pexuMm “Onuun”, seibepure onuuio “Hudopmaums™ u HaKMUTE KHOIKY
“Beoa”. Beibop nudopmanmm ocymecTBIsSETCs HAKATHEM KHOTIOK “—* 1 “—*.

B3 Onumsa «Komnencaums Uy momkHa HAXOAUTHCA B TOM COCTOSHHH, MPH KOTOPOM
OHa HaXOMJIach IIPH BhIMYCKe npudopa.

B4 Onuousa «ABTOOTKIIIOUEHHEY AC3dKTHBHPOBAHA HE3dBHCHMO OT YCTaHOBJICHHOI'O
COCTOAHHA.
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