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NoHomep nabopatopHbin N-160MU (oanee - npnbop), npegHasHavyeH ons
N3MepeHnin nokasaTena akTMBHOCTU MOHOB Bogoponda (pH) n apyrnx ogHosa-
NEHTHbIX M ABYXBaN€HTHbIX aHWOHOB W KaTMOHOB (pX), a TakKe MaCcCOBOM,
MONSAPHON KOHLIEHTPaLUUM N MaccoBOW O0NM MOHOB (CX) (aanee — KOHUEHTpa-
Lns1), OKUCNUTENbHO-BOCCTaHOBUTENbHOro noteHuuana (Eh), anektpoasmxy-
wewn cunel (BC) anekTpogHOW cucTeMbl U TeMnepaTypbl BOAHbLIX pacTBOPOB.
Mpnbop ocyuwlecTBNAET NHOMKALMIO Pe3yrbTaTOB U3MEPEHUN Ha LMEPPOBOM
MaTpUYHOM Aucnnee, N npeobpasoBbiBaeT U3MEPEHHbIE BESIMYUHBLI B NPO-
NopuUnoHarnbHble aHanorosble U LMPOBbIE BbIXOAHbIE CUTHASbI.

Mpnbop MoXeT OblTb MCNOMb30BaH B nabopaTtopusax MNPOMbILLNEHHbIX
NpeanpuaTUi N Hay4yHO-UCCREeaoBaTENbCKUX YUYPEXOAEHUA B Pasfn4YHbIX OT-
pacnsax HapogHOro xo3sincTea.

Mpubop cocTouUT K3 NepBUYHbIX U3MEPUTENbHLIX NpeobpasoBatenen —
3M1eKTPOOHON CUCTEMbI U AaTyvKa TemnepaTypbl (aanee - TepMmogaTymk), BTO-
PUYHOIO M3MepUTENbHOro npeobpasoBaTens (ganee - npeobpasoBaTenb) U
KOMMJSIeKTa NpuHaaiexXHocTen Ans nsmepeHun.

1 YCTPOMCTBO U NMPUHLUMN PABOTHI

1.1 MpuHuMn paboTbl Nnpubopa

1.1.1 B ocHoBy paboTbl npubopa NONOXeH NOTEHLMOMETPUYECKUA METO.
namepenuin pX (pH) n Eh aHanusmnpyemoro pacreopa.

PaboTta npeobpasoBaTens ocHoBaHa Ha Npeobpa3oBaHMM CONPOTUBNEHUSA
TepmogaTtdnka n OC anekTpogHOM CUCTEMbl COOTBETCTBEHHO B 3HaYeHue
TemnepaTypbl pacTBopa W 3HAYeHUs nokasaTesii akTUBHOCTU WU KOHLIEH-
Tpauun MOHOB. MIaMepeHHble 3Ha4YeHns MHANLMPYIOTCS Ha gucnnee, u npeob-
pasylTca B NPONOpLMOHaribHble aHanorosble N LMGPOBON BbIXOAHbIE CUTHa-
nbl.

Mpn namepenum pX (pH) unm Eh pacTBOpOB MUCNONb3yeTCA 3AeKTpoaHas
cucTtema, cocTosilas u3 U3MepuTeribHOro aieKTpoda M 3nekTpoga cpaBHe-
HUSA.

[MoTeHunan naMepuTeribHOro anekTpoaa, 3aBUCUT OT COOEepXaHusa B pac-
TBOpPE MOHOB OnpeaenieHHOro Buaa, HasbiBaeMblX NOTEHUMAN006pasyoLwmnmum.
[MoTeHuman anekTpoda CpaBHEHUS OT cocTaBa pacTBOpa He 3aBUCUT U Crly-
XUT ONOPHbLIM NPU U3MepeHnn anekTpoasmxyLlen cunol (3LC), passmBaemon
9N1EKTPOAHON CUCTEMOMN.

[Mpyn norpyxeHun B aHanM3npyembi pacTBOp dNeKTpoAHas cuctema pas-
BuBaeT Q[ C, 3aBUCALLYIO OT 3HA4YEHNSA nokasaTensa akTMBHOCTM MOHOB B pac-
TBOpPE M ero Temrneparypsbl.

1.1.2 3HayeHune pH paccuntbiBaeTcsa no goopmyre

E-E,
pH = pH; + ———, (1)
s’ S

t theor
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roe pH - 3HayeHne pH aHanManpyemoro pacteopa, BbIBOAUTCA Ha AUCMEN B

KayecTBe pesynbTaTa;

E - usamepeHHasa npubopom BenununHa J0C 3nekTpogHOW CUCTEMBI,
NoMeLLeHHON B aHanmanpyemblii pacteop, MB; .

pH; - koopamMHaTa M30NOTEHUMANbHOW TOYKM WU3MEPUTENBHOINO anekK-
Tpoaa, (3agaeTcs npu rpagynpoBKe N XpaHUTCA B NnaMATn npubopa);

E; - KoopanHaTa n3onoTeHumanbHOW TOYKU N3MEPUTENBHOMO 3S1EKTPO-
na, MB (paccunTtbiBaeTca Npun rpagynpoBKe U XpaHUTCS B NamMaTy npudopa);

Ks- KO3(hPUUNEHT, YYNTbIBAIOLLNN OTKIOHEHWE pearibHOW BeNTMYUHDI
KPYTU3HbI OT TEOPETMYECKOro 3HayeHusa (BblUUCNSETCA Mpu rpagympoBke U
XpaHUTCA B NamaTv npnbopa);

St reop. - TEOPETUYECKAA KPYTU3HA M3MepUTENbHOro anekrpoaa, MB/pX
(3aBUCUT OT TemnepaTypbl pacTBopa t n OT 3apsiga aHann3npyemoro MoHa),
paccynTbiBaeTcd no oopmyne

S, peor =—0,1984 - (27316 + )/ n, (2)
roe t - TemnepaTypa aHanmM3npyemMoro pacTteopa, °C (n3mepseTca npubopom
U ycTaHaBnNuBaeTCcs nonb3oBartenem BpyyHyto (4.3.2));

n - 3apsag MoHa:

OpHoBaneHTHble KaTUOHbI, B TOM Yucne H', n=1;
OpHoBaneHTHble aHUOHbI, n=-1;
[ByxBaneHTHbIE KaTUOHHbI, n=2;
[1ByxBaneHTHble aHWNOHbI, =-2.

1.1.3 3HayeHne nokasaTens akTMBHOCTU APYrnX MOHOB pPacCyYMTbIBAETCS
no oopmyrne
E—-E,
pX = pX; +T, (3)
-

t theor

roe pX — 3HadeHue pX aHanuaMpyemoro MoHa B pacTeope, (BbIBOAUTCS Ha
ANCNENn B KavyecTBe pesynbraTta);

E - namepeHHoe npmnbopom 3HayeHne SOC aneKkTpoaHOW CUCTEMBI, MO-
MELLEHHOM B aHann3npyembi pacTeop, MB;

pX; - KoopAnHaTa N30MNOTEHUMANbHON TOYKU U3MEPUTENBHOrO 3N1EKTPO-
Aa, (3agaetca npu rpagympoBKe U XpaHUTCS B namMaTn npubopa);

E; - koopgnHaTa nsonoTeHumanbHON TOYKM U3MEPUTESNBHOIO 3NeKTpoaa,
MB (paccuunTbiBaeTCsa Npu rpagynpoBKe N XpaHUTCA B NnaMAaTn npmbopa);

: M3onoTeHUnansHOM Ha3blBaeTCs TOYKA, B KOTOPOM NOTEHUMarn anekTpogHONn CUCTEMBI
He 3aBUCUT OT TemnepaTypbl. BenuunHel E; n pH; HasbiBaoTCa KoopavHaTamMu U30MOTEH-
LManbHOW TOYKU.
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St reop. - TEOPETUYECKAA KPYTU3HA U3MEPUTENbHOIO 3MneKTpoaa, paccyu-
TbIBAeTCA ANS TemnepaTtypbl aHanuanpyemoro (Unu rpagympoBOYHOro) pac-
TBOpa no goopmyre 2;

Ks - KO3XMUUMEHT, YyYUTbIBAOLWMA OTKIOHEHWE peasibHOW BESINYUHDI
KPYTU3HbI OT TEOPETMYECKOro 3HayeHusi (BblYMCNAETCA Npu rpagynpoBke u
XpaHUTCS B NamaTu npubopa).

[nsi 6oNbLWNHCTBA MOHOCENEKTUBHLIX 3NIEKTPOAOB 3HAYEHUs1 KoopauHaT
N30MOTEHLMANbHOM TOYKN HE HOPMUPYIOTCA (KPOME CTEKNSIHHbIX 3NEeKTPOoaoB,
cenekTuBHbIX K noHam Na®, Li*). [1na Takux anekTpoaos koopamHaTsl pX; v E;
NPUHMMAIOTCH paBHbIMU COOTBETCTBEHHO MNOKa3aTesilo akTUBHOCTWU MepBOro
rpagynpoBoyHoro pacteopa (pX1) n 34C, namepeHHon npu rpagynpoBke B
Hem (E1). ABTOMaTuyeckad KOMMeHcaumsa TemnepaTypHOM 3aBMCUMOCTHU
3I1IeKTPOOHON CUCTEMbI NPU 3TOM HEe OCYLLECTBNAETCH, U3MepeHNA OOSMKHbI
NPOBOANTLCS MPU TOW Xe Temnepartype, YTo U rpagynpoBka.

1.1.4 PesynbTaT namepeHnin B eAnHULAX KOHUeHTpaumm cX (ona Bcex
MOHOB, KpoMme H'), B 3aBMCUMOCTU OT BblIGPaHHOW pPasmMepHOCTU, onpeaens-
eTcsd no goopmynam 4 — 6.

cX = (10 K, (4)

roe cX - KoHUeHTpaums, Monb/om® (Monb/n);

K - KoatbMLUMEHT aKTUBHOCTU. 3aBUCUT OT MOHHOM CUMbl aHanuaupye-
mMoro pacteopa. B npubope N-160MN koadhdUUNEHT aKTUBHOCTU MPUHMMA-
eTCs paBHbIM 1.

cX’ =M (107X K, (5)

roe cX’' - KOHUeHTpauus, r/om® (r/n);
M - monspHasa macca noHa, r/Mmornb;

cX” = (10™) K/|n|, (6)

roe cX” - KoHUeHTpauusl, Mofb akB./gm® (Monb 3kB./n);
N - 3aps4 noHa (CM. MOACHEHUS K oopmyne 2).

1.1.5 [ng namepeHnn temnepaTtypbl UCMNOSMb3YeTCsa TepModaTyuK, norpy-
XXaembl B aHanuanpyemblin pacteop. ConpoTuereHne TepmMogarymka nponop-
LMOHarbLHO TemnepaType pacteopa. [pnbop namepaeT BenmymHy conpoTuBrie-
HUA 1 Npeobpa3oBbLIBaET €ro 3Ha4YeHne B 3Ha4YeHe TeMnepaTypbl pacTeopa.

1.1.6 [Ons n3amepeHnnm OKUCNUTESIbHO-BOCCTAHOBUTENBHOIO noTeHuuana
(Eh) ncnonb3yeTcsa anekTpogHas cuctema, coctosiasi u3 peaokcMeTpuye-
CKOro M3MEpPUTENBLHOIo afieKkTpoda n XxnopcepebpsHoro anekTpoga cpaBHe-
HUS.
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1.2 KoHcTpyKUuua npubopa

Mpubop npencrtaBnseTr cobon KOMMNNEKT U3 npeobpasoBartens, 6roka
NUTaHW4, WTaTMBa, TEpMoLaTUYMKa N INEKTPOLOB.

1.2.1 KoHCTpyKUMA npeobpa3oBaTens

KOHCTpYKTMBHO namepuTenbHbln npeobpasoBatenb npeacrasndeT cobon
Kopnyc, BHYTPU KOTOPOro pacnosioXeHa nameputernbHasa nnata. Ha nuuesomn
naHesnM pacnosioXXeHbl LMGPOBON AMCNNen U opraHbl yrnpasneHusa (Krnasua-
Typa).

OpraHbl ynpaBneHus U anemMeHTbl BHELUHUX 3NEKTPUYECKUX COeANHEHUN
MMEIT COOTBETCTBYIOLLYIO MapPKUPOBKY.

O6wun Bng npeobpasoBaTend u 35IeMeHTbI €ro KOHCTPYKUUK NpuBeLEHbI
Ha pucyHke 1.

PucyHok 1 — lNpeo6pasoBatens U-160MU

1 MaTpuyHbIn gucnnen.
2 OpraHbl ynpasneHus.
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3agHa4a naHenb NpeobpasoBaTens npMeeaeHa Ha PUCYHKe 2.

2 3 4 5 6

EbIXO}J,

O6L|.|,|/||/|

lOOmV

~—~F ~—~F

1 Pasbem «M3M.» Ons noaknovYeHnsa N3MepuTenbHOro Unu KOMOUHK-
POBaAHHOrO 3fieKTpoaa.

Me3no « CPABH.» ona nogknoveHnsa anekTpoaa CpaBHEHUS.

Pasbem «TO» Ansg nogknioyeHns TepmoaaTymka.

MHe3pa «BbIXOO» ana noaxkntoyYeHns aHanoroBbiX WUCMOMHUTENbHbIX
YCTPOMCTB (CaMonuLlyLero noteHuMomeTpa, 6rioka aBToMaTU4ECKOro
TUTPOBaHUA 1 ap.).

Pasbem «RS-232» ana nogkroveHns nepcoHanbHOro KoMnboTepa.
Pa3sbem ans nogkntoyeHus 6noka nutaHmsa

~OWN

o Ol

PucyHok 2 — 3agHAa naHenb npeobpa3oBaTtens
Tabnuua HazHayeHus1 KOHTaKToB pasdbeMa «RS-232» npuBeneHa B 4.6.

1.2.2 lUrtatuB
LTaTtB noctaeBnaeTca B pasobpaHHOM Buae. KOHCTPyKUMS M NOPSLOK
cbopkM NpuBeLEH B ero pykoBOACTBE MO JKCnsyaTaunu.

1.2.3 QNeKTPONIUTUYECKUN KITHOY

Anekmponumudyeckull KoY npedHa3HavyeH Ons1 aHanu3a npob masnoz2o obbema
(2-3 M), a makxe Onsi npoeedeHusi usMepeHul ¢ NOMOWbIO as1IeKmpodoe, Yyecm-
eumesbHbIX K UOHaM Kaslusi usiu XJsiopa.

ONEKTPONNTUYECKUA KItoY MMeeT opMy uunmHgpa co cdepuyecknm
AHOM, B HWXHEN 4acTu KOTOporo BrnasiHa nopuctaa membpaHa, obecneuyu-
BaloLLLaa ANEKTPUYECKYHO CBA3b MeXY ANeKTpoaaMMm.

KOHCTpyKUusa Knoya npensaTcTByeT NPOHUKHOBEHME XIOPUCTOro Kanusi B
aHanuanpyemsble npobsbl.

Mepen ncnonb3oBaHWEM INEKTPONUTUYECKUIN KINKOY crieayeT BbIMOYMTL B
ANCTUNNIMPOBAHHON BOAE B TEYEHME CYTOK.

1.2.3.1 lMpwn n3mepeHusx B npobax manoro obbema (MUKPON3IMEPEHUSX)
MCNonb3yeTCsl CTakaH C KPbILKOW, B KOTOPOM UMEKTCS OTBEPCTUSA Ans yCTa-
HOBKM 3MIeKTpOAa CpaBHEHUs, TepModaTymka (TepMoMeTpa) U 3NeKTponnTK-
4YeCcKOoro Kro4a (pPUCyHOK 3).
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Mpoba nomewiaeTcs B MOy 4acTb Kro4da, B Hee onyckaetcs paboyad
YaCcTb WU3MEPUTENBHOIO 3NEKTPOoda. JONEeKTPod CpaBHEHUS MNOrpyXaetcsa B
CTakaH, 3anosfiHeHHbIN HacblWweHHbIM pacTtBopoM KCI. YpoeHb pactsopa KCl
OOIKeH ObITb TakmMm, 4Tobbl obecneymBaTb HaOEXHbIN KOHTAKT C NOPUCTOMN
mMeMbpaHou Knto4a.

1
\‘. H/_
= s
! L
2 || '

1 OnekTpon cpaBHEHUS

2 Kpbliwka

3 CtakaH

4 PactBop KCI

5 Knto4y aneKkTponuTn4eckmni
6 AI3mepuUTeEnbHbIN 3NEKTPoA

PucyHok 3 - UamepeHus B npobax manoro o6bema

1.2.3.2 [Ansa npoBefeHNa N3MepeHun 3rekTpodamu, YyBCTBUTESbHLIMU K
MOHaM Kanusa unu xrfopa, cxema aHarnorudHa, Tosibko npoba 3anuBaeTcs B
CTakaH (PMCYHOK 3), B Hee nomeLlaeTcs nsmeputenbHbIn anekTpon. B anek-
TPONUTUYECKUI KIKOY 3annBaEeTCH SMEKTPOSIUT, YKa3aHHbI B METOANKE U3Me-
PEeHUN, N B HEro NoMeLLaeTcs 3M1eKTpo CpaBHEHNA.

1.3 AHanKauma v ynpaBrieHue

PesynbTtaTbl namepeHun n gpyrasg MHoOpMauna oTpaxaeTcsd Ha MaTpuy-
HOM gucnree, pacnosoXXeHHOM Ha NnueBon NaHenn npeobpasoBartensi.

[ns ynpaeneHus npnbopomM UCMONb3yKTCS CreayoLwmne KHOMKN:
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O
PASMEPHOCTb
MEHIO

HACTPOMKA
U3MEPEHUE

ABTOUS3M.

cTon

BBOA

> n «
A
v

- BKITHOYEHME/BbIKNIOYEHNE NPUdopa;

- BbIBOp eguHUL, U3MepEHUN;

- BbI30B M1@BHOr0 MeHI0 npudopa, B KOTOPOM MNPOU3BO-
antca Bblbop anroputma paboTbl npubopa; a Takke
OCYLLECTBNSAETCH KOHTPOSb MapamMeTpoB 3SIEKTPOAHON
CUCTEMBI;

- NepeBof, Npubopa B pexmm rpagynpoBKu;

- nepesof Npubopa B pexum namepeHunn us noboro gpy-
roro pexmva,

- 3anyck npoLecca U3aMepeHuin ¢ aBToMaTUYeCKUM onpe-
OeNeHneM OKOHYaHUS;

- BpEMEHHas OCTaHOBKa npoLecca N3MepeHnn B pexnme
N3MEPEHUIN C yaep>KaHNEM Ha OUCNIee TeKyLero pesynb-
TaTa;

- noaTBepXxaeHne BblIbpaHHbIX YCTAaHOBOK, CUMBOJIOB, YC-
TaHOBIEHHbIX YMCIIOBbLIX 3HA4YeHUN (NPU HaKaTuM 3TOW
KHOMKM Npnbop 3anoMuHaeT 3aJaHHbI anropuTM, CUM-
BOJ UM YNCHOBOE 3HAYeHNe);

- NepemeLleHne Kypcopa (pamMmku) BneBo 1 BrpaBo;

- NepemMeLLeHne Kypcopa (pamMkn) BBEpPX;

- NepemMeLleHne Kypcopa (pamMkn) BHUS.

KHorkn A n ¥ Takke NpUMEHSIOTCS Mpu:
® V3MEHEeHUM (pedakTMpoBaHUN) CUMBOSIOB WIM YUCIOBbLIX 3HAYeHUn,
00603HaYEHHbIX MUraKOLWUM KYpCOPOM (PUCYHOK 4);

Kypcop /

KAHANZ Tp 20.0°C

0.624

NOs
20.01.06 16-03

PucyHok 4 — UHaukaumsa pegakTupyemMbiX CAMBOSIOB
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e epeMeLLEeHnn paMKn (PUCYHOK 5).

KAHAN 2

KOHTPOIJIb A
NMEPUOO HACTPOMKW
Pamka » BUO MOHA

YACHI

A3blK - LANGUAGE v

PucyHok 5 — Bbi60op nyHKTa MeHKo

2 YKASAHUA MEP BE3ONACHOCTHU

K paboTte ¢ npubopom gonyckaetcs nepcoHarn, U3yumBlLLUNA HacTosiLee py-
KOBOACTBO MO 3KCMOnyatauuu, OEWCTBYHOLLME MpaBuna 3KcnnyaTauun 3rek-
TPOYCTaHOBOK M npasuna paboTbl C XMMUYECKMMIN peakTUBaMM.

He gonyckaeTtcs akcnnyatauusi npubopa npu napameTpax NUTaoLlero Ha-
NPSHKEHMST He  COOTBETCTBYKOLWUMX  MNPUBEAEHHbIM B NYyHKTEe  2.2.
MPBA2.840.009 @O.

Bo Bpems npodunaktnyecknx paboTt n pemoHTa npudop A0mKeEH BbITb OT-
KINKOYEH OT CETW.

Mpn pabote ¢ npubopom cnepyetr obeperaTb nNpeobpasoBaTenb U 3rek-
TpoAbl OT y4apoB, NOCKONbKY MHOTME AeTann B UX KOHCTPYKUMN N3rOTOBEHBDI
N3 XpPYyNKnUx Mmatepuarnos.

3 NOAIroToBKA K PABOTE

3.1 NMoaroTtoBKa npubopa Kk paboTe
Mepen akcnnyataumen Nnpudop HeoOXOANMMO BKOYUTL U NPOrpeTb B Teye-
HMe 15 MuH.

[ns Toro 4tobbl BbIKMOYNTE NPUDOP HYXKHO HaXKaTb KHOMKY O N yoepxu-
BaTb €€ B TeveHue 1-2 c.

[Ona npoBegeHNs NU3MepPEeHUN UCMNONb3yeTCs 3reKTpoaHasa napa, COCTOosi-
LLlas U3 N3MEPUTENBHOIO ANIeKTPoLa N ANeKTpoaa CpaBHEHUS.,

N3meputenbHbln pH-anekTpoa 1 3NeKkTpo CpaBHEHUS BXOAAT B KOMMSIEKT
nocTtasku npubopa.

[na aHanu3a gpyrmx MOHOB HEOBX04MMO BbIOpaTb M3MEPUTENbHbLIA JNeK-
TPOA B COOTBETCTBMM C BUOOM MOHA, TpebyeMbiM AMana3oHOM U3MEPEHU U
TemnepaTypon aHanu3MpyemMbiX pacTBOPOB. MIOHOCENEKTUBHbIE 3MEKTPOAbI B
KOMMMEKT MOoCTaBkM Npubopa He BXOAAT, U NOCTaBMAeTCs Mo OTAENbHOMY
3aKkasy.

[ns namepeHnn gonyckaeTca NPUMEHATb KOMOMHUPOBAHHbIE ANIEKTPOAbLI, B
KOTOPbIX M3MEPUTENbHbBIA 3MEKTPOLA U 9NEKTPO CPaBHEHUS COBMELLEHbI B
OZHOM Kopnyce.
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N3meputenbHbIn SNeKTpoa U 3MeKTpon CpaBHEHUA yCTaHaBMMBalOTCA Ha
LWTAaTUB U NOAKIOYaATCHA, COOTBETCTBEHHO, K rHe3gam «M3M.» n « CPABH.»
npeobpasoBatend. KomMbuUHMpPOBaHHbLIA 3MEKTpo NOAKMYaeTcs K rHesgy
«U3M.» npeobpasoBaTens.

Mpwn aTOM 3NeKTpon CpaBHEHUS K Npnbopy He noakntyaeTtcs. [1na aBToma-
TUYECKUX U3MEPEHUN TEMMNepaTypbl TEPMOLAATYMK 3aKPENSISETCH B LUTAaTUBE U
nogknoyaeTca K pasbemy « TO». [pn py4HOM ycTaHOBKe TemnepaTypbl B LUTa-
TVB YCTaHaBNMBAETCA KOHTPOSbHbLIM TEPMOMETP, 3HA4YEeHNEe TeMnepaTypbl aHa-
nM3nMpyemon cpeapbl BBOOUTCSA BPYYHYHO C KrnaBmnatypsbl (4.3.2).

3.2 MoaroToBKa 3anekTponoB K paboTe
Mepen Havyanom paboTbl HEOH6XOANMO NOArOTOBUTbL SNEKTPOAbLI B COOTBET-
CTBUM C YKa3aHNAMM UX SKCMNyaTaunoHHOM AOKYMEHTaLMN.

4 PABOTA C NPUBOPOM

4.1 Pexumbl paboTtbl npubopa

4.1.1 MNMpnbop nmeeT cnegyowmne pexmmol paboTbl:

- U3MEepeHUs;

- rpagyvpoBKa;

- KOHTPO-b.

4.1.2 PexumM namepeHuin sSBnsieTca OCHOBHbIM peXxnmMom paboTbl npubopa.
OTOT pexuMm ycTaHaBNMBaETCHA cpasy nocre BKIYeHuUs npeobpasoBaTtens.
[na nepexofa B 3TOT peXUM U3 OPYrux peXnMoB HEODXOOMMO HaXaTb KHOrM-
ky ABMEPEHMUE.

4.1.3 Pexum rpagyvpoBKku npeactasnseT cobor COBOKYMNHOCTb onepaumm
No JOBeAEeHWM0 NOrpeLlHoCTN npubopa 40 HOPMUPYEMbIX 3HaYeHun. [nsa 3a-
Nycka 9TOro pexvma HeobxoauMo HaxaTb W yaepXuBaTb  KHOMKY
HACTPOWKA.

4.1.4 Pexum KOHTponAa npefHasHayeH AS19 NPpOCMOTpa YCTaHOBIIEHHbIX U
N3MePEHHbIX 3HAYEHNN NapamMeTpoB B XoA4e npeabiaywen rpagyvpoBKu nNpu-
bopa. lNepexoa B 3TOT peXum NpoM3BOAUTCS Yepes rnaBHOE MeHo npmbopa.

4.1.5 HeonepatuBHoe ynpareHne npnbopom, a UMeHHO: Bblbop A3blka
oTobpaxeHus nHpopmaumn, BblIbop aHanM3npPyemoro Ha 3aJaHHOM KaHarne
MOHa, METOANKN U3MEPEHNN N anroputma rpagyvpoBK/N NMPOU3BOANTCA Yepes
rmaBHOE MeHIo npubdopa.

4.2 Bblbop A3blKa oTOOpaxeHUa nHpopmaumm

Ana n3aMeHeHnsa s3blka OTOOpaXkeHus MHgopMauun BKIOYUTL Npubop u
HaxaTb KHonky MEHIO. lNepemecTuTb pamKy Ha ODO3HAYEHWE HYXHOMo SA3blka
oTobpaxeHus MHpopmaumn n HaxaTb kKHonky BBOL.
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CHANNEL 2
Haxatnem kHonkn A, ¥V NepemMecTtuTb pamKy EETJSSI:ENT TIME A
cTpoky «LANGUAGE - A3bIK» 1 HaxaTb KHOMKY ION
BBOA. CLOCK

LANGUAGE - ASblK ¥

4.3 PeXxuM namepeHuu

[Mocne BkntoyeHUs npubopa aBTOMaTUYECKM YCTaHaBIIMBAETCH PEXUM U3-
MepeHun. lNepexon B pexum nsmepeHumn ns noboro apyroro pexmnma npomus-
BoauTca Haxkatnem kHonkm ASMEPEHUE.

[lanee Hy>XHO NPOMBbITbL 3MEKTPOAbl U Apyrue npuMeHsieMble YCTpoMCTBa
(TepMogaTymk vnn TepMOMETP) AUCTUNNMPOBAHHOW BOAOW, U (KenaTemnbHO)
oTOOpaHHOW YacTblo aHanM3MpyemMoro pacTtsopa, Kannu yganuTb OuibTpo-
BanbHON Gymaron u norpysutb B aHanuavpyembli pactsop. Npu ncnonb3o-
BaHUW TepmogaTyuka rnybuvHa ero norpyXeHus B aHanuanpyembiii pacTBop

OOJDKHA

ObITb He meHee 30 mm. lMocne yCTaHOBJIEHUA CcTabunbHbIX Nokasa-

HUN cuYnUTaTb pe3yrnbTatT nusMepeHns ¢ AnCrified.

i

i &

O6bIYHO epeMsi nposedeHUsi U3MepeHUl He npeebiwarm 3 MUH C MO-
MeHma roz2pyXeHusi 3JIeKmpPoOHOU cucmeMbl 8 aHaslusupyemyro cpeody.
OJdHako npu u3smepeHusix pPH CUNIbHOKUC/IbIX U CU/IbHOW,EJI0YHbLIX pac-
meopoe, a makxe npu memrnepamypax, 6nuskux k 0°C epemsi ycmaHoeJie-
Hus1 noka3aHul moxem docmu2amsb 10 MuH. UHepyUOHHOCMb MmepmMmodam-
quka He 6osiee 1 MUH.

lMpu u3mepeHusix Nokazamesiss akmMueHocmMu (KOHUeHmpauyuu) UoOHo8 crie-
dyem noMHUMb, YMO xapakmepucmuKu 3J1IeKmpPOoOHOU cucmemMbl 3asucsim
om memnepamypbl aHanusupyemou cpedbl. [Toamomy Ons yyema amou
3aeucumocmu npubopy Heobxoduma uHghopmMauyusi 0 memmnepamype pac-
meopa. Muhopmayusi o memnepamype npedHasHaqdeHa onsi:

e aemomamu4eckol KOMMeHcayuu memrepamypHol 3asucumocmu
3n1eKmpooHoll cucmembl. lMpumeHsiemcsi MOJIbKO Osisi 3/1IeKMPOOHbLIX CUC-
memM Cc HOPMUPYyeMbIMU 3Ha4YeHUsIMu KOOpOuHam u30rnomeHyuasabHoU
modku (1.1.2, 1.1.3);

e KOHMPOJIsI coomeemcmeusi memMmnepamypbl aHaJlu3upyemMo20 pacmeo-
pa u pacmeopos, NnpuMeHsseWuUxcsi npu 2padyuposke. 3mo Heobxodumo
npu pabome c 351eKMPOOHbLIMU cucmemMamu, OIS KOMOPbIX He HOPMUpPY-
romcsi 3Ha4eHusi KoopOuHam u3ornomeHyuasbHOU MmoyYku. B amom criy4yae
aemomMamu4ecKasi KOMIeHcayusi memrepamypHolU 3asucuMocmu He
ocywecmenssiemcss U U3MepeHusi OOJDKHbI MPoeooumbCsi nNpu mou xe
memnepamype pacmeopoe, Ymo u 2padyupoeka. Ecnu pa3Huuya memne-
pamyp aHau3upyeMoz20 u 2padyupoeo4YHbIX pacmeopoe npeebicum +1,5
°C, Ha ducnnel 6ydem ebieedeHo npedynpexoeHue:«At > 1,5 °Cy;

e KOHMpOJIsi paseHcmea memmnepamyp 2padyupo80YHbLIX Pacmeopos.
Temnepamypa pacmeopoe, Uucnosib3yeMbix Ons 2paldyupoeKu OOJKHA
6bimb oduHakoeol. B cny4ae, ecnu pasHuya memnepamyp npesbicum
+1,5 °C, Ha ducnnel 6y0em ebieedeHo npedynpexoeHue (4.4.5).
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lpednoymumenbHee, YmobbI memrnepamypa usmMepsislaCb aesmomamu4ye-
CKU npu nomMowiu mepmodam4yuka (6 mom 4qucsie 8CMPOEHHO20 8 3JI1eK-
mpod).

B o6ocHoeaHHbIX ciny4asix (npoeedeHue MUKPOU3MepeHul, Heucrnpae-
HOoCcmb mepmodamyuka U m. 1n.) 3Ha4YeHue memmnepamypbl 8800UMbLCS
epy4Hyro. B nocnedHem cnyyae memnepamypy pacmeopa ornpeoesisiiom
npu noMow,u mepMomMempa u neped Ha4YyasloM usmepeHuli eeodsim & npu-
60p. Py4yHolU 600 memnepamypbl 803MOXEH MOJILKO 8 MOM cliy4vae,
ecsiu kK npubopy He nNoOKsIOYeH mepmodamyuk (onpedesisemcsi agemoma-
mudyecku). Ha ducnnee npu amom nosiensiemcsi 3Hak «Tp» u uHOuyupyem-
cs1 3HavYeHue memrnepamypbl, yCmaHo8/IeHHOe paHee.

o &

Ha agucnnee otobpaxatoTcst:
e Homep kaHana 1 (4.3.1),
e pe3ynbTaT U3MepeHun 2,
e crnocob ycTtaHOBKM Temnepartypbl 3
(Mpy py4yHOWN yCTaHOBKeE);

e Temnepatypa pactesopa 4 (4.3.2);

e Bug MoHa 5 (4.3.6);

e [faTta un Bpems usmepeHun 6 (4.3.7);
NO;- .

[ ]

KAHAN2 | Tp 20.0°C

0.624 gn

01.06 15 0 03:00 eanHnUbl namepenna 7 (4.3.3);

NPOLOIKUTENBHOCTL U3MEpPEHUn 8
npu M3MEpPEHUsIX C 3aaHHON ONUTESb-
HOCTbIO U aBTOM3MepeHusx (4.3.8).

Ana nonyvyeHna pesynbTaToB M3MepeHurn npubopom C Hopmupye-
MbIM 3Ha4YeHWeM MNOrpeLHOCTM HeOBXo0AMMO NPOBECTU FPagynpPOBKY
npubopa cornacHo 4.4.

B pexume namepeHun nonb3oBatenemM MoxeT OblTb BblOpaH HOMep KaHa-
na, 3agaHa Temnepartypa (npu py4Hom criocobe ycTaHOBKM Temnepartypbl) v
YyCTaHOBMNEHbI €AUHULbI U3MEPEHUS,

" 3pech 1 Janee Ha pUCYHKaXx B KavyecTBe NpuMepa NpuBEAeHb! CryyaiiHble 3HadeHns. B
pearnbHbIX YCIOBUSAX OHWU MOTYT ObITb APYrMMM.
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4.3.1 YcTaHOBKa HOMepa KaHana

i

EduHoepemMeHHO K npeobpa3oeamersito MoOxem 6bimb MOOK/IHOYEHa MOJlb-
KO OOHa 3nekmpoOHasi cucmema (uamepumersibHbIlU 351eKMpPoO0 U 3JIeK-
mpod cpaeHeHus1 uslu KOMOUHuUpoeaHHbIlU 3nekmpod). O0Hako npeobpa-
308amesib MOXKem XpaHuUmb 8 namsimu 2padyupoeoYHbIe xapakmepucmu-
Ku 00 9-mu pas3nuyHbix 3J71eKMPOOHbIX cucmemM. COB0OKynmHOCMb 3amux
Xxapakmepucmuk Onsi Kaxxdol 3/71eKmpoOHOU cucmeMbl yC/I08HO Ha3eaHa
«KaHanom». Bbibupasi kaHan u nodksnroYass K npeobpa3oeamesito coom-
eemcmeyroujue 351eKmpo0dbl, MOXHO aHa/lu3upoeams pPacmeopbl Ha CO-
depxxaHue 00 9-mu pa3nu4Hbix UoHO8. Kpome mozo, npu pabome ¢ o0HOU
3/1eKmpoOHOU cucmemMol pa3Hble KaHaslbl Mo2ym 6bimb HacCmMpPOEeHbI OJisi
aHanu3a codepikaHusi 0OHO20 U MO20 )Xe UOHa, HO 8 pa3/luYHbIX 06BLekK-
max. dmo y0ob6HO e mex crly4yasix, ko20a OJisi pa3HbIX 06 beKmoe aHanusa
umeromcsi passiudusi 8 cnocobe epadyupoeku npubopa, memoouke noo-
2omoeku npobbi u npoeedeHusi aHanus3sa (4.3.9).

HAns obecneyeHus1 peasibHOU MHO20KaHanbHocmu npubopa Kk npeobpaso-
eamesito Moxxem 6bImb NOOK/IIOYEH 8HEWHUU KOMMymamop (8 KOMIieKm
nocmaeku He exooum u npuobpemaemcsi omoesibHO).

Haxxumas KHonkn P mnn <« yCTaHOBUTbL Kypcop Ha
undppy, obosHavaroLyo HoMep KaHana. Haxmmas
KHOMKM A, n ¥ BblGpaTb HOMep KaHana. 0.320 gixg
HaxaTtb kHonky BBOA.

KAHANH Tp 20.0°C

ND;'
20.01.06 16-03

4.3.2 Py4yHas ycTaHOBKa TemMnepaTtypbl

Haxxvumas kHonkn » nnu <« nepeMectuTb Kypcop [ wapan 1 Tp  +0F0.0°C
B none 3HadyeHus Temnepatypbl. [Npn nomoLum
KHOMOK P>, <« BbliOpaTh paspsg unv 3Hak 3Hade-
HUS TemnepaTtypbl, a KHornkamu A, V¥ ycTaHo- 6.873 pn
BUTb
«+020,0 °C». H*
HaxaTtb kHonky BBO[.

i

1

Heobxoaumoe  3HayeHuWe, Hanpumep

20.01.06 16-03

3Hak «+» npu nosioXumesilbHOM 3HaYeHUU memnepamypbl, @ MakKxe He-
3Havyawue Hynu nocsie OKOHYaHusi pedakmupoeaHusi memnepamypbl Ha
ducrnee He ebicee4yusaromcHl.

YcmaHoeneHHoe 3HayeHue memnepamypbl delicmeumesnibHO OJisi ecex
KaHasioe usMmepeHudu.

Mpw rpagyvpoBKke 1 B NpoLecce U3MepeHUin peKoMeHaAyeTCs UCNonb3oBaThb
OOWH 1 TOT Xe cnocob onpeaeneHns TemnepaTypbi.
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4.3.3 YcTaHOBKa eAUHUL, U3MEepPEeHUn

EOnHMUbI nsMepeHnn ycTaHaBMMBaAKOTCS B peXUMe U3MepeHnn.

KAHAN 1 Tp  200°C
[MocnepoBartesibHbIM HaXxaTuem KHOMMKMU
PA3SMEPHOCTbD BLIOpaTh eauHULbI U3MEpPEHNN,
Hanpumep «MB». =250 mv
Ha guncnnee otobpasutca pesynbTaT 3MepeHun
B BblOpaHHbIX eanHuLax. H*
20.01.06 16-03

i

1

1

Ecnu Ha akmueHOM 6 meKyu,uii MOMeHm KaHane ebiépaH uoH «H », mo
docmynHbl 01151 8bI60pa MOJsIbKO «pH» u «mV>».

Mpu usmepeHusix 8 eduHuyax KOHUeHmMpauyuu (Hanpumep, «2/0Om* (g/l)»)
KpamHbie eQuHuYbI («M2/OM® (Mg/l)» u «mke/Om® (ug/l)») ycmaHaenusarom-
Cs1 asmomMamu4ecKu, 8 3agucumMocmu om pe3yJsibmama usMepeHul.

B npouecce usmepeHull 803MO)eH nepeeod UHOUKayuu pe3y/bmama u3
00HUX eOQUHUY, usMepeHul e dpyaue.

dopmynbl, MO KOTOPbIM NPOU3BOAUTCS NepecyeT pesynbTaTa U3MepeHuii U3
OOHVX eAVHUL, U3MEPEHU B Apyrue, npuseneHsl B Tabnuvue 1.

Tabnuuya 1
pX %?wngb SKI\éI_c;g;g r/om® (r/n) r/kr
pX 10P% 10°/|n] | M10 P* KM10 P*
Monb/am®  (cX) -lg cX cX/|n] M cX KM cX
Monb aks./am® (cX) | -Ig cX-lg(In]) | In| cX’ InIMcx’ |n|KM cXx’
rlam®  (r/n) (cX”) -lg cX+Hig(M) | eX"/M | ex’/In|M K cX”
ke (€X™) -lg X" +Hg(kM) | cX/kM | X/ TnMk | Xk

B Tabnvue 1 ncnonb3oBaHkbl criegyowme o6o3Ha4YeHUs:

M - monsipHasa macca noHa, r/Mmonsb;

n - 3apsg UoHa;

K - koatbdpuumeHT nepecyeTta, onpenensemMbii METOOUKON WU3MEpPEHUin

(4.3.9).

4.3.4 N3amepeHUA OKUCIIUTENbHO-BOCCTAaHOBUTESILHOrO NoTeHuana

i

Ans usmepeHul Eh ucnonb3yemcs aniekmpodHasi cucmema, cocmosiujasi
u3 anekmpoda IPI1-101 unu aHano2u4yHO20 (8 KOMIMJ/IeKM rnocmaeKku He
exodum) u anekmpoda cpasHeHusi ACp-10103. AnekmpoOdbI 3aKkpensissrom-
Cs1 8 wmamuee u rnooK/1H04Yaromcsi cCoomeemcmeeHHO K 2He30y «A3M.» u k
2He3dy «CPABH.» npeo6bpa3oeamensi. Takxe MoOxem UCMOJ/Ib308ambCs
KoM6uUHupoeaHHbIl annekmpod API1-105. dmom annekmpod nodkKsro4aemcsi
Kk eHe3dy «A3M.». (padyupoeka kommnnekma npubopa npu usmepeHusx Eh
He mpebyemcsi.
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[nsa v3aMepeHun OKUCIIUTENbHO-BOCCTAHOBUTENBHOIO MOTEHUMana Hy>XHO
YCTaHOBUTb eauHuLbl namepeHmn «mVy (4.3.3) n BblbpaTb BPEMEHHOW anro-
put™m (4.3.8). lNocne yctaHOBNEHNA CTabUIbHbIX MOKa3aHUM CYUTaTb pesyrib-
TaT N3AMepPeHNn ¢ gucrnes.

i

lMposepka anekmpodoe npou3zeooumcsi 8 coomeemcmeuu ¢ PeKoMeHoa-
UusiMu, U3JTI0)KeHHbIMU 8 3KCrJlyamayuoHHOU OGOKyMeHmauyuu Ha coom-
eemcmeyroujue 351eKmpoodsbl.

4.3.5 NamepeHua AC

i

Kpome okucnumesibHo-eoccmaHoO8UMesIbHO20 NMomeHyuasa usMepeHus e
MUJI/IUBOJIbMax MOXem UCMnoJIb308aMbCS:

- dns usmepeHul 3C anekKmpoOHOU cucmemMbl C Ueslblo OUEeHKU ee uc-
npasHocmu (M0 OMKJIOHEHUK MOoJsly4eHHo20 3HayeHuss 3[C om Homu-
HaslbHO20);

- Onisi nocmpoeHusi 2padyupo8oYHO20 2paghuka u onpedesieHUsI N0 HemMy
KOHUeHmpauyuu (nokaszamesnss aKmueHoOcmu) passiudHbIX UOHO8 Mpu uc-
nosib308aHUU UOHOCEJIeKMUBHbIX 3JIeKmpodoe & Kavyecmee u3Mepu-
mersibHbIX (8 KOMII/ZIEKM NMOCMaeKu He 8xo0sim).

4.3.6 Bbibop noHa

Beibop MoHa npomsBoauTca Yepes rmaBHoe MeHi npubopa. [Ons BbidoBa
MEHI0 crieayeT HaxaTtb kHonky MEHIO.

KAHAR 2

Haxxnmaa kHonkn V¥ mnn A nepemecTtuTb pamky KOHTPOIb § A
MEPUOLO HACTPOWKWN

Ha cTpoky «BUAO WMOHA» n HaxaTb KHOIMKY

BBO B MOHA |

A. YACHI

A3blK LANGUAGE \ 4
KAHAR 2

Ha gucnnen BoiBOONTCS NepeyeHb NOHOB. H Li F NH;y Na

Haxumasa kHornkn A, ¥V n », « BblgenuTb pam- CN § ClI K Ca

KOW HY>XHbI NOH. SCN Cu Br ClO,

HaxaTb kHonky BBO[. Ag Cd | Ba Hg
Pb X X- Xt X

i

Ecnu Heob6xo00uMbIli UOH omcymcmeyem 8 rnepeyHe, ciedyem eblibupamsb
00uH u3 cumeosios «X - », «X - -», «X +», «X + +» 8 coomeemcmeuu ¢ 3a-
PsiIOOM UOHa.

/N\

lMpu u3meHeHUuU euda UOHa Ha KaKkoM-/1ubo u3 kaHasioe npeobpazoeamesib
asmomMamu4vecKku rnepexooum e pexum 2padyupoeku OaHHO20 KaHana
(4.4). lMpu amom k HeMy Odo/mkxHa 6bImb NOOK/IFOYeHa coomeemcemeyroujast
3/1eKmpo0dHasi cucmema.
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/N

lMpu ebibope uoHoe H+, Na+, Li+, npubop npednazaem npoeepumsb, CO-
omeemcmeyrom Jiu ycmaHo8J/IeHHble Ha 8blI6pPaHHOM KaHasie KOOpOuHa-
mbI uzonomeHyuaabHOU MOYKU 3Ha4YeHUsIM, yKa3aHHbIM 8 3KCrJlyamauyu-
OHHOU OOKyMeHmauyuu u3mepumesibHo20 3siekmpoda. lMpu Heob6xodumo-
cmu ux criedyem usmeHums (4.4.1).

4.3.7 YctaHOBKa AaTbl U BpeMEHU N3MEepPEeHUN

B npnbope npeaycMmoTpeHa nHankaums gaTbl U BPEMEHN N3MEPEHWIA.

i

Kpome ydobcmea nonb3oeaHusi npubopom, amu OaHHbIe UCIMOJIb3yMCs
onsi onpedesieHuUss ambl U 8peMeHuU npoeedeHusi npedbidywel 2padyu-
poeku (4.5), 3adaHusi nepuoduyHocmu nocsedyruwux 2padyupo8okK
(4.4.6), coxpaHeHusi pe3ysibmamoe u3MepeHul e namMsimu npubopa
(4.3.11), a makxxe Ons obpabomku pe3ysibmamoe u3MepeHull Ha nepco-

HasibHOM KomMnbromepe (4.6).

YcTaHoBKa AaTthl 1 BPEMEHU U3MEPEHNA NPOU3BOAUTCS Yepes rnaBHoe Me-
HI0 Npmnbopa. [na BbldoBa MeHKo crefyeT HaxaTb kHonky MEHKO.

Haxxumasa kHonkn A unn ¥V nepemMecTuTb pamKy
Ha cTpoky «HACbI» n HaxaTb kHonky BBOA.

KAHAR 2

KOHTPONb A
NEPMOQ HACTPOMKM
BMO MOHA

[HACEI |
ASbIK LANGUAGE v

Ha gucnnen BblBOAUTCA MEHIO HACTPOWKM YacoB
N KaneHpaps.

Haxxumas KkHOMKM A unn A nepemMecTuTb pamKy
Ha cTpoky «AATA U BPEMA» n HaxaTb KHOMKY
BBO[.

[DATA U BPEMA |
TAWMEP
NEPUOO COXPAHEHUA

Ha gucnnen BbiIBOOUTCS TekyLlasa gata u Bpems.
[Mpu nomoLm kHonok P, d nepemeLyaTb Kypcop,
a kHonok A, VY nocrnegoBaTenbHO YCTaHOBUTb
4yumcno, Mecsu, rogd, Yacbl U MUHYTbI.

HaxxaTtbe kHonky BBOA. Npubop nepenget B pe-
XUM U3MepeEHNN.

OATA W EPEMA

20.01.06 1F-03

YcTaHOBMeHHas gata n Bpemst tHanuupyeTtcs npu Bbibope noboro kaHana.
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4.3.8 MNMpoaomKuTenibHOCTbL NPOBeAeHNSA U3MEePEeHUNn

i

B npubope npedycMmompeHO mpu pexxuma rnpoeedeHusi usmepeHuti Memo-
domM npsiMou nomeHyuoMempuu:

e HenpepbI8HbIe U3MEpPEHUS;

e U3MepeHUsi ¢ 3a0aHHOU OsTUMesIbHOCMbHO;

® aemou3MepeHus.

4.3.8.1 HenpepbIiBHbIe U3MepeHuUs

i

HenpepbieHble uzmMepeHusi amo makue, rnpu KOmopbIx Nnpubéop NocMmMossHHO
usmepsiem u ebieodum Ha oucriieli meKyuiee 3Ha4eHue usmepsieMou ee-
NUYuUHbl. PeweHue 06 OKOHYaHUU npouyecca u3MepeHull, cYumbieaHue
pe3ysibmama usiu 3aHeceHue e20 8 naMsimb MPUHUMaemcsi U 8bINOJIHS-
emcs onepamopom.

Amom pexumMm Moxem npumMeHsIMbCs OJiIi aHajsiu3a pacmeopoe C usme-
HSIOWUMCST 80 8peMeHU 3Ha4YeHUeM u3MepsieMol eesluMUHbl (Hanpumep,
npu mumpoeaHuu).

Mpn BKMAOYEHMM nNpubopa aBTOMATUYECKN YCTaHaBIIMBAETCS PEXUM He-
npepbIBHbIX U3MepeHnn. Ecnn npmbop paboTaeT B pexnme M3MEPEHUN C
3agaHHOM gnutenbHoCTblo (4.3.8.2), TO OANA nepexoda K HenpepbiBHbIM M3-
MepeHusMm crneayeT HaxaTtb Ha kHonky UBMEPEHWME B TeueHune 2 - 3 c.

HenpepbiBHblE M3MepeHnsa MOryT OblTb OCTaAHOBIEHblI HaXaTUEM KHOMKU
CTOIN. MNpu aTOM racHeT BCA MHAMKALUUS HA HUXKHEN CTPOKe gucnnes ¢ yaep-
XaHuem Tekyulero pesynbTtarta. Ona npogormkeHna naMmepeHun criegyet no-
BTOPHO HaxaTb KHonky ABMEPEHMUE.

4.3.8.2 U3mepeHus ¢ 3afaHHON ANUTENbHOCTLIO

i

lMpu u3mepeHusix ¢ 3adaHHOU ONMUMEJSIbHOCMbIO MPOYecc Uu3MepeHul 3a-
nyckaemcsi no KomaHoe orepamopa, a e20 OKOH4YaHue npoucxooum o
ucmeyeHuu onpedesieHHO20 3apaHee 3adaHHO20 epemeHu. [lpu amom
pe3ysbmam ¢hukcupyemcs Ha oducriiee.

U3mepeHusi ¢ 3a0aHHOU OslumesibHOCMbIO yesiecoobpasHbl npu npoesede-

HUU MaccoebIXx aHa/lu308 0OHOMUIMHbIX MPo6.

[Ons Toro 4toObl AAHHbLIM pPeXnM U3MEPEHWn cTan OOCTyneH, npensapu-
TenbHO cneayeT 3agaTthb ANUTENTbHOCTb N3MEPEHUMN.

YcTaHoBKa OSINTENBbHOCTU U3MEPEHUSA NMPOU3BOANTCA Yepes rmaBHOE MEHH
npubopa. Haxatb kHornky MEHIO.

Haxumas kHorku V¥ unn A nepemMecTuTb pamMKy | MEPMOA HACTPOWMKW
Ha cTpoky «HACbI» n HaxaTb kHonky BBOA. BUO UOHA

KAHAN 2

KOHTPONE A

MACHI |
A3bIK LANGUAGE v
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OATA U BPEMA
Ha gucnnee nHomunpyeTcst MEHIO BPEMEHMN. [TAUMEP |

Haxumasa kHornku A unn V¥V nepemMecTuUTb pamky MEPUON COXPAHERWA
Ha ctpoky « TAUMEP>» 1 HaxaTb kHornky BBO[I.
Ha gucnnee npubopa BbIBOAUTCS OKHO YCTaHOB-
Kn Tanmepa. )
TAAMEP
[Mpu nomoLm kHonok P, <« nepemeLyaTb Kypcop,
a kKHonok A, V¥ ycTaHaBnueaTb Heobxoaumoe 0800

3Ha4YeHne ANUTENbHOCTU U3MEPEHUs, Hanpumep
«03:00» (3 muHYTLI 00 cekyHA). HaxaTb KHOrMKY
BBO/[. lNpnbop nepenaeT B peXXnm N3MepeHun.

[lna BKNIOYEHUS pexmma U3MepPEHNN ¢ 3aaHHON ONNTENbHOCTLIO criegyeT
HaxaTb U yaepxuBatb B TedeHue 2-3 ¢ kHonky USMEPEHMUE. Paspactcs
3BYKOBOW curHasn un npmbop nepenget K usMepeHnam ¢ 3aiaHHOM OnTenbHO-
cTbto. pn 9TOM B HWXKHEM NpaBOM yriy Aucrnnes HadynHaeTca obpaTHbIN OT-
CYET BPEMEHM OT YCTAHOBSIEHHOrO 3Ha4YeHus1 Tanmepa.

lMepexod e pexum u3mepeHull ¢ 3adaHHOU OsIUMesIbHOCMbK 803MOXXEH
moJsibKO 8 mMoM crly4ae, ecsiu 3a0aHo HeHyJleeoe 3HaYeHue malimepa.

[Mpn OOCTMXEHUM HYNeBOro 3HadYeHus pasgaeTcd 3BYKOBOW CurHan, usme-
PeHUs MpekpawaTcd, Ha aucrnnee (UKCUPYeTCs MNOJSTyYeHHbIW pesyrbTarT.
NHaukaums gatbl 1 BpEMEHN U3MEPEHUIN FaCUTCS.

N3mepeHust MOoryT 6bITb OCTAHOBSEHLI B NI060ON MOMEHT Ha)XaTueM KHOMKK
CTOI. lMpu aTOM racHeT BCA MHOMKAUMA B HWXHEW CTpoke gucnnes. [Ons
NpoBedeHUs criedylolero U3MepeHus ¢ TOM Xe ANUTENbHOCTbLIo crneayeT
NOBTOPHO HaxaTb kKHonky ABMEPEHME.

YCTaHOBMNEHHOE 3Ha4yeHue ASIMTENTbHOCTU U3MEPEHUN pPacnpoCTpaHseTCs
Ha BCce KaHarnbl npnbopa.

[ns OTKNYEHNS peXxnmMma U3MepPEHUN C 3a0aHHOMN ONUTENBbHOCTBLIO N nepe-
Xo4a K HernpepbiBHbIM U3MEpPEHUsM cregyeT AnutenbHo (2 - 3 ¢) HaxaTtb Ha
kHonky UBMEPEHME. lNpu 3TOM ounaeTcs none tanmepa B HWKHEN CTPOKe
ancnnes.

4.3.8.3 ABTOU3MEpPEHMUA

. lMpu aemou3mepeHusix npubop cam onpedesisiem MomMeHmM cmabunu3ayuu
1 usMmepsieMolU eeJslu4UHbI U OCmaHaesiueaem npouecc usaMepeHul ¢ ¢uk-
cayueu pesynbmama u3mMepeHul Ha ducnJee.
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- Aemou3mepeHusi pekomeHAyromcsi OJis aHasu3a pacmeopoe ¢ MeOsIeHHO
l U3MEeHSIIoWUMCST 3Ha4YeHUeM KOHMpPOJIUpyeMo20 MnapamMempa, a makxe
ons onpedesieHUsi epeMeHuU nposedeHUsl u3mMepeHull ¢ 3adaHHoU Onu-
meJsIbHOCMbIO.

[nsa 3anycka npouecca aBTOM3MEPEHUW cnedyeT HaxaTb KHOIMKY
ABTOWU3M. Npu aTOM B none Tanmepa gucnnest HaYMHaeTcsl NPSIMON OTCYET
BPEMEHU, B TeYEHNEe KOTOPOro Npom3BoauTCa usmepeHue. smepeHue anur-
Cs1 40 YCTaHOBIIEHUSI CTabUIMbHbBIX NOKa3aHUN.

[Mocne aToro pasgaeTcs 3BYKOBOW CUrHar, UaMepeHue npekpaliaeTcs, rac-
HeT MHOWKauMa Oatbl, YacoB U MUHYT C yaepXaHueM Ha aucnnee nosyyeHHoro
pesynbtata. B none tanmepa otobpaxaeTcs Bpemsi, 3aTpavyeHHOe Ha nsme-
peHuve.

ABTOM3MepeHne MoxeT 6biTb npepBaHo HaxaTuem kHonkun CTOIN. [Mpwu
PYYHOM OKOHYaHWUM aBTON3MEPEHNA pa3faeTca 3BYKOBOW CUrHar v racHeT BCS
WHOMKALMS Ha HWXHEW CTpoKe C yaepXaHuem Ha gucririee rnorydeHHoro pe-
3ynbTarta.

[ns npoBeneHna crieqyowero aBTonamMepeHust cnegyeT NOBTOPHO HaXaTtb
kHornky ABTOU3M.

[lna nepexoga B pexum NpoBeAeHUS UBMEPEHNN C 3adaHHOW ASIUTENbHO-
CTbIO UMW HENpepbIBHbLIX U3MepeHun cnegyeTt HaxaTtb kHonky ABMEPEHUE.

4.3.9 Bbi6op koadchmumeHTa nepecyeTa npm NaMepeHnsaxX MmaccoBomn
AOSfIN MOHOB

. OnpedesieHue codep)xaHusi UOHOB8 8 pa3/iuvyHbIX obbekmax (Hanpumep,
1 npu onpedesieHUU Humpamoe e npPodyKuuu pacmeHueeoocmea Mo
MY 5048-89 «Memodu4yeckue yka3aHusi rno onpedesieHUrDO HUMpamos u
Humpamoe e npodykyuu pacmeHueeodcmea») (npunoxeHue E
rPBA2.840.009 ®0) dosmkHO npoeodumcs no crneyuasbHbIM MemooOuKaM.
B coomeemcmeuu ¢ amumMu mMemooOuKamMu fnpu OKOHYameslbHbIX pac4e-
max maccoeol 001U UOHO8 y4Yumbieaemcsi Macca Haeecku, pa3baesieHue,
8J1a)KHOCMb UCXO00HO20 Mamepuasna u m.0. O6bIYHO Onsi 3MOo20 UcnoJib-
3yromcs crneyuasnbHbie mabnuuybl. lMpubop no3eosisiem eeo0uMb KO3h-
¢guyueHm nepecyema K Onsi moz2o, Ymobbi nosy4yums OKOHYamesbHbIU
pe3ysibmam npsiMo Ha oucnJiee.

lMpu amom pe3ynbmam u3mepeHusi npedcmasJsisiem cobol npouszeedeHue
U3MepeHHOoU eesluMUHbI KOHUeHmpauyuu aHaau3upyeMbiX UOHO8 Ha KO3gh-
¢uyuenm K. «flo ymonyaHuro» 3Ha4eHue koagpguyueHma K npuHumaem-
cs paeHbIiMm 1,000. lIpumep pacyem koagppuyueHma nepecyema «K» npu-
eedeH 8 npusioxeHuu b.

lMocne npedeapumenbHolU 2padyupoeku u eeolda 3HayeHul Koaghguyu-
eHmoe K e deessimu He3aeucCUMbIX KaHaslax rymeM repeKk/1ioYeHuUsl KaHasoe
npubop noseosisiem nNPou3zeooumMb U3MepPeHuUsi 0OHOU 3J1IeKMPOOHOU cuc-
memoUl KoOHUeHmpauyul e pa3sludHbix eudax npob. Tak xe MOXXHO MpPous-
eodumb nModobHbIe u3MepeHusi, 880051 pa3Hble KoahguyueHmsbl K Ha
O0HOM U mom e kKaHane. lpu makoli memoduke y0obHee npoeodumb
epadyupoeKy 8 eQuHuyax akmueHocmu (pX), a usmMepeHusi npoeodumsb 8
eduHuyax maccoeol donu (2/ka).
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Bbi6op koadhdmumeHTa nepecyeTa npu N3aMepeHmnsiXx MaccoBon JonM NOHOB
Npon3BOANTCA Yepes rnaBHOe MeHo npubopa. Haxatb kHonky MEHIO.

KAHAR &

Haxvmasi kHorkn A wnu ¥ nepemecTuTb pamky | METOAUKA A

Ha cTpoky «METOOMKA» u HaxaTb KHonmky |~~~ - " - 777777777~
KOHTPONb

BBO[. y
NEPUOA HACTPOMKK
BUO MOHA v
KAHAR &

HaxaTtuem kHonkn A wunn ¥V nepemMecTuTb pam- KO3O®ULIMEHT 4

NMPAMOE M3MEFEHWE
ACEABKA PACTBOPA
ACEABKA NPOEEI
BEEIYHUTAHHUE PACTEOPAY

Ky Ha cTpoky « KOQPDPULIMEHT» 1 HaxxaTb KHOMKY
BBOA.

Ha gucnnee unHauumnpyetcs 3HavyeHue Koadhdu-
LMEHTa nepecyeTa. KAHAN 2
Ha gucnnen BbiBOOUTCA 3Ha4veHue Koadhdumum-
eHTa nepecyeTa, paHee ycTaHOBIEHHOE (MePBbLIN
pa3 - 1,000). NMpwn nomow kKHonok P, < nepe-
MellaTb Kypcop, a KHOMnok A, V¥ nocnegosa- 01.87F
TeNbHO YCTaHOBUTbL Heobxoaumoe 3HaveHue
KoadhdmumeHTa, Hanpumep «1,873».

HaxaTtb kHonky BBO[.

A MNMyukm meHro «METOOQUWUKA» HedocmyneH, ecsiu Ha meKyuw,eM KaHaJsle 8bl-
6paH uoH H'. Mepecyem pesynsmama u3mMepeHuli ¢ MPUMEHEeHUEeM KO-
¢guyuenma K npouszeodumcsi mosibko 0Jisi eQUHUY, u3mMepeHull maccoeol

901U UOHOS.

KO3®@PUUMEHT

4.3.10 MeToabl pob6aBok

. MemoOdbI cmaHOapmHbix 006a80K OCHOBaHbI Ha onpedesieHUU UcXOOHOU
l KOHUeHmpayuu moOYHO OMMEPEeHHO20 KoJiudecmea aHasu3upyemo20
pacmeopa nymem usmepeHusi 3[C anekmpodHoli cucmemMbl 8 HeEM G0, U
nocne cMewusaHusi C MOYHO OMMEPEHHbIM KOJIU4eCmeoM cmaHOapmHo-
20 pacmeopa u3eecmHo20 cocmasea.
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. Ecnu konebaHue uoHHOLU cusibl 8 aHanu3upyemMbix rnpobax Henpedcka3ye-
1 MO, MmO u3MepeHue KOHUeHmpauuu UuoHo8 MemoOOM npPsiMoOU MomeHyuo-
mempuu O0aem 6onbwue owubku. Kpome mozo, ecmb Kamez20pusi 3s1€K-
mpodoe, ucnosib3oeaHUe Komopbix nNpobsemamuyHo u3-3a dpetdga 3C.
lMockonbKy e 6onbuwuHCcMee crny4daee ymepeHHbIl opetigh 3[JC mano cka-
3bleaemcsi Ha HakK/IOHe 2padyupo8OYHOU (hyHKUUU, MO MnoJsiy4yeHue pe-
3ynbmamoe memodamu 006ae0K cyw,ecmeeHHO ynpouw,aem npouyedypy
aHasu3a u cyu,ecmeeHHO CHUXkaem rnozpewHocms usmepeHudl.

Kpome moezo, npu usmepeHuu memodom 0obaeok, K cmaHOapmMHoOMYy pac-
meopy npobbi ¢ yMeHbWeHuUeM codepxaHusi 8 pacmeope onpedesiseMo20
3/1eKmpodHol cucmemoll UOHa, MOXHO onpedensimb KOHUEHMpayur
UOHOB, Osisi KOMOPbLIX HEeMm UOHOCEe/IeKMUBHO20 3JIeKmpoda uJiu e20 Xa-
pPaKkmepucmuKu HuUxe mpebyeMbix.

Takum obpa3zom, npumeHeHUe memodoe 3ob6aesokK uesrecoobpasHo npu:

1) epeMeHHOU HecmabusibHOCMU UCMO/b3YeMbIX 3JIeKmpPooos;

2) Hanu4uu 8 uccnedyemoli npobe UOHOB8 8 3aKOMIIJIeKCO8aHHOU hopme;
3) omcymcmeue mpebyemozo asiekmpoOda Osisi U3MepPeHUsi KOHUeHmpauyuu
aHanu3upyeMbIX UOHOS8.

MoHomep nabopatopHbin UN-160MW nossonseT nNpoBOoAUTb W3MEpPEHUE
KOHUEHTpaunn noHoB B npobe cnegywowmmMmm MeTogaMmn ctaHgapTHbIX Joba-
BOK:

e MeToa fobaeku Kk npobe cTaHOAApPTHOro pacTBopa;

e MeTog fobaBku K CTaHA4APTHOMY pacTBOpy Npobbl;

e MeToa gobaBku K npobe cTaHgapTHOro pacTBopa C YMEHbLUEHUEM CO-
AEepXXaHUsA onpenensemMoro MoHa;

e MeTOf AobaBkM K CTaHOAPTHOMY pacTBOpYy Npobbl C YMEHbLUEHNEM CO-
AepXXaHnsa B pacTBope onpeaesiieMoro afekTpogHOM CUCTEMOM NOHA;

e MeToA OBOVIHOW rpagynpoBKU.

[Mopsagok n3amepeHnsa KOHUEHTpauun MOHOB B npobe metogamun ctaHaapT-
HbIX 4OOGaBOK NpMBeAEH B NpunoxeHum B.

4.3.11 PaGoTa ¢ 3neKTPOHHbIM GJIOKHOTOM

- lMpu pabome e pexume u3mMepeHUs1 MoJsib3osamesio rnpedocmaessieHa 803-
1 MO)XHOCMb UCMO0J/1b308aHUsI 3/IeKMPOHHO20 6110kHoma: 100 siyueek onepa-
mueHoUl namMsimu OJsii epPeMeHHO20 XpaHeHusi u nocnedyrou,e2o npo-
cMompa ¢ uenbio aHanu3sa u o6pabomku pe3ynibmamoe usmepeHudl.

NHdpopmaumsa, 3aHeceHHass B ONOKHOT, COXpPaHSIETCS MOcne BbIKNYEHUS
npnbopa N MOXET XPaHUTbCA B TeYEHME ANTUTENBHOIO BPEMEHM.

4.3.11.1 Py4yHoe coxpaHeHusi pe3ynbTaToB U3MEpPEHUN
[ns coxpaHeHnsa pe3ynbTaToB HEOOGXOAMMO OCTaHOBUTbL MPOLECC M3Mepe-

HWUA (4.3.8) N HaXXaTb KHOMKY :
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Ha pucnnee otobpaxaeTcsi HOMep MnocneaHen

CcBOOOOHON A4YENKN NaMATH. COXPAHEHUE

B cnyyae ecnn Bce si4enkM namsaTu HE MyCThl, A
npegnaraeTcs Ta s4enka, KoTopas paHee 6bina Ne[56 20.01.06 16.03
3anonHeHa nepsou. [pn aTOM Ha gucnsnee oTo- 7.000pH H*
OpakaeTcsa gata n Bpemsi NpoBeaeHusa npenbl- 20.0 °C
AyLllero coxpaHeHuUs B 9TOM SYenKe, U coxpa- v

HEeHHble NaHHbIE.

Haxumas kHorku A unn V¥ MOXHO BblOpaTb ApPYryr (3aHATYH UMW CBO-
0oaHyto) s4ernky namatu. [Npu HaxaTum kHonku BBO[, pe3ynbtat nsmepeHus
cCoXpaHsieTcsa B npeanaraemMon unu BbldpaHHOW ssHYenke GNOKHOTAa, NpU 3TOM,
€eCnun OHa He nycTa, TO npeablaywmnn pesynbTaT Tepsaetcs. [1pubop aBToMa-
TUYECKN NEPEXOANT B PEXKUM N3MEPEHWIA.

Mpn HenpepbIBHbIX n3mepeHnax (4.3.8.1) 3anucb pesynbTaTtoB B GMOKHOT
BO3MOXHa B J1t060N MOMEHT, Npu U3MEPEHUAX C 3a4aHHOW OSIUTENbHOCTbIO
(4.3.8.2), aBTOM3mepeHusx (4.3.8.3) n usMmepeHusix meTogamu [o0OaBOK
(4.3.10) — nocre oKOHYaHus NPOBEAEHNA U3MEPEHUNA.

[na 3aBepweHna paboTbl ¢ 6SIOKHOTOM ©e3 COXpaHeHUs B HEM [OaHHbIX
cnepyet HaxaTb kHonky USMEPEHME. MNpubop nepenget B pexmm namepe-
HWS.

4.3.11.2 ABTOMaTn4eCcKoe coxpaHeHUs pe3yribTaToB U3MepeHUn

CoxpaHeHne pe3ynbTaToB M3MepeHusi B BGSIOKHOTE MOXHO MNPOM3BOAUTL
aBTOMaTu4yeckn. [Ana atoro TpebyeTcs ycTaHOBUTb MEPUOL COXPaHEHUs -
BpEMSI, B TEYEHNE KOTOPOro aBTOMaTUYECKM MPOU3BOOUTCH COXpaHEHUE pe-
3ynbTaToB U3MEPEHUS.

Cs MOJIbKO rnpu Heripepbi8HbIX U3MePeHUsSX.

U3mepeHuss c aemoMamu4ecKuM coxpaHeHueMm pe3ys/ibmamoe 603MOXXHO
MOoJILKO 6 MOM cJiyyae, ecsiu npedeapumesiHO ycmaHoeJIeH nepuod co-

if AemomMamu4eckoe coxpaHeHue pe3ysibmamoe u3smepeHuil npou3eodum-
A XPaHeHuUs.

YcTaHoBKa nepuoaa CoXpaHeHusi pe3ynbTaToB NPOM3BOANTCS Yepes rnas-
Hoe MeHto nNpubopa. HaxaTb kHonky MEHIHO.

KAHARN 2

KOHTPOMNb A
Haxxatuem kHornkn ¥ mvnu A nepemecTtuTb pamky | NEPUOA HACTPOWMKK

Ha cTpoky «4YACbI» 1 HaxaTb kHonky BBO[L. BUO MOHA

[HACEI |
ASEIK LANGUAGE v
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HaxaTtnem kHorku A unn V¥ nepemMecTuUTb pamky
Ha cTpoky «MEPUOLO COXPAHEHUA» n HaxaTb
kHonky BBOL.

OATA W BPEMSA
TAWMEP
INEPUO COXPAHEHWUSH|

Haxatnem kHorku B mnnu <« nepemectuTb Kyp-
COp Ha 3HaYeHue nepuoaa CoxXxpaHeHus.
KHonkamn «, », A n V¥V BBecTn Tpebyemble
3Ha4YeHns YacoB U MUHYT.

HaxaTtb kHonky BBO[.

[Mpn ycTtaHoBke 3Ha4YeHna «00:00» (9TO 3HaYeHune
BBEAEHO B NPUOOP «NO YMOMYaHUIO») N HaxXaTun
kHonkn BBOJ[l aktuBM3auusi aBTOMaTU4ECKOro
COXpPaHeHUs pe3yribTaToB U3MEPEHUA He Mpouc-
xoauT. MNpnbop nepexoanT B peXNM U3MEPEHUS.

NEPUOO COXPAHEHWUSA
03-20)

WHTEPBAN
02:00

NEPBASR AYEWKA
01

Mpn yctaHoBke «MNEPUOLO COXPAHEHWUA»
bonble 0 npnbop npeanaraeT ycTaHOBUTb 3Ha-
yeHne «MAHTEPBAIJl» — Bpemsa mexngy u3amepe-
HUAMW B MUHYTax M CeKyHOax W HayasnbHYH
AYenKy NamsiTu COXpaHEeHUs pesynbTaTtoB M3Me-
peHuns.

[Mocne BBeaeHNa kaxgoro u3 Tpebyemblx 3Have-
HWUIM cnefyeT HaxumaTb kKHonky BBOA.

[Mocne ycTtaHOBKM nocnegHero 3HavyeHust npudop
NepexoanT B PEXUM U3MEPEHUS.

N\

maHHo20 Npu6opPoOM He 803MOXKHA.

[na nepexoga K aBTOCOXPaHEHMUIO pe3ynbTatoB clieayeT HaXaTb KHOIMKY

6e3 ocTaHOBKM npouecca naMmepeHuA.

NEPHOO COXPAHEHWA
03-20

WHTEPBAN
02:0f

NEPBASR AYEWKA
01

lNMocne esedeHus1 nepuoda coxpaHeHusi 8 cmpoke «MHTEPBAJ1» aemoma-
muyecku ob6Hoesisiemcsi 3HaYyeHue. 3Ha4yeHue uUHMepeasna ycmaHaesnuea-
emcsi paeHbIM 4YacmHOMy om deJsieHuUsi rnepuoda CoxpaHeHUsI Ha 4YucJio
ssyeek namsimu (100). [Tpu ycmaHoeke nepuoda coxpaHeHusi 6osibwe pac-
cYyumaHHO20 nNpubopom e meyeHue epeMeHuU coxpaHeHus1 6ydym 3anori-
HeHbl He ece siyeliku namMsimu. YcmaHoeKa UHmepeasia MeHblWe paccyu-
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Ha aucnnee otobpaxatoTcs:

KAHAN 1 Tp  20.0°C e HOMEp KaHamna, 3HayeHue pesynbTaTa
TeKyllero u3mMepeHusi, crnocob YCTaHOBKM
6.873 o Temneparypbl (Npu py4yHON YCTaHOBKE) W
Temnepatypa pacTBopa, BWA MOHa, eOuHU-

H* Libl UBMEPEHUS;
T e Ha HWXHEN CTpoke aucnnes otobpaxaeT-

CA WKara 3arnoJyiHeHnA da4eek NaMATn.

[ns akTMBM3auMm pexmma aBTOMaTUYeCKOro COXpaHeHUs1 pes3yrnibTaToB M3-
MepeHun cnegyet HaxaTte BBOM. Ecnn kHonka BBO[ He HaxaTa B TeyeHue
2 — 3 c npubop aBTOMaTUYECKM NepengeT K namepeHnto 6e3 coxpaHeHusa B
HeM aaHHbIX. [Tpn HaxaTum kHonkn USMEPEHWME npunbop Takke nepenget K
N3MepeHN0 Be3 CoXxpaHEHUsI B HEM daHHbIX U3MEPEHUN.

ObI0ywjul pesynbmam mepsiemcsi. Slyeliku 3anosIHAOMCcs 1o Mepe 803-
pacmaHusi ux Homepa.

ﬁ HaHHble 8 6510kHOMe coxpaHsiromcsi 6e3 yyema moeo, Kakol eblibpaH Ka-

f lpu aemocoxpaHeHuu, e crny4ae ecnu siyelKu naMsimu He nycmbl, npe-

Harsl.

HaxaTtnem kHornkn CTOI MOXHO 3aKOHYNTbL aBTOCOXPaHEHUE pe3ySibTaToB
namepeHuda. lNepexon B pexum nU3MepeHna NpouCXoauT MOCre HaxaTus Ha

kHonky USMEPEHWE. Npy nOBTOPHOM Ha)XaTum KHOIKM ; n BBO[ npo-
LlecC aBTOCOXpaHeHUs NpoJornkaeTcsl (eCnv BblAENEHHblIE SYenKkn He Bce
3anosiHeHbl) Unu (B NPOTUBHOM Clyyae) HaYMHaeTCHa cHavana.

4.3.10.3 NMpocMoTp coaepXMMoro 3NeKTPOHHOro 6yI0KHOTA
[ns npocMoTpa COAEPXUMOro siYeek NaMAaTn B pPeEXNUME U3MEPEHUS HEOD-

XOOUMO OCTaHOBUTb npouecc namepeHmns (4.3.8) n HaxxaTb KHOMKY A

[Mpn 3aTOM Ha aucnnee otobpaxarTcs:
e HOMep nocregHen 3anofIHEHHON A4YEenKN

COXPAHEHHEIE OAHHEIE
A NaMAaTH,
Ne (56 20.01.06 16.03 e [ata U Bpemda npoeengeHmnAa nocneagHero
7.000pH H* COXpaHeHUA,
20.0 °C e COXpaHeHHble pe3ynbTaTbl U3MEepPEHUA.
.‘l' Haxatnem KHornok A vnn V¥ MOXHO npo-
CMOTpPETb COAEpXMMOE OCTallbHbIX AYEeK

namMATN.

[epexon B pexvm U3MepeHUs MpouUCXOOUT MOCre HaXaTua Ha KHOMKY
M3MEPEHME.

HaHHble u3 6nokHoma ebieodsimcsi Ha ducnsel 6e3 y4ema moao, Kakou
eblbpaH KaHarsl.
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4.4 PexXxum rpagyvupoBKu

i

/N
/N

padyupoeka npubopa npou3zeodumcsi rnepuoduYecKU, a makxke e crie-
dyrowux cryyasix:

- nMpu 3ameHe u (unu) nepesapsioke 3;71IeKMpPoooe;

- npu noJslyyeHuUu npubopa u3 peMoHmMa usau nocse OsumesbHoO20 XpaHe-
Husi;

- NMPpU 803HUKHOBEHUU COMHEeHUl 8 docmoeepHoOCMuU pe3y/ibimamoe u3me-
PeHul;

- nMpu nepuodu4ecKoOM KOHmMpoJsie;

npu ucrnosib308aHuUU 3/1eKMPOOHbLIX CUCMEeM C HEeHOPMUPYeMbIMU KOOp-
duHamamu u30rMomeHyuasbLHOU MOYKU, ec/lu memrnepamypa aHaau3u-
pyeMbix pacmeopoe omJsiudaemcsi om memrnepamypbl pacmeopos, npu-
MeHEeHHbIX npu 2padyuposKe.

"pagyupoBKy criegyeT NpOBOAMTL MOCre NPOBeAEHUS MOArOTOBUTENbHbIX
onepauun (3). [lo Ha4yana rpagympoBku criegyet BblbpaTh KaHan (4.3.1), Bug,
noHa (4.3.6), eanHuubl namepeHun (4.3.3), anroputm rpagynpoBku (4.4.2) n,
npu HeoHBXO04MMOCTU, KOOPAMHATLI U30MOTEeHUMaNnbHON ToYkn (4.4.1).

Bo usbexaHue nomepu Hacmpoe4yHbix OaHHbIX, 86€0€HHbIX 8 NnaMsimb
npubopa, He pekomeHdyemcsi 6e3 HeobxoodumMocmu exolumb 8 PEeXum
e2padyupoeku.

Mpu ebi6bope eduHuy usmepeHulli «MB» 2padyupoeka He 803MOXHa.

i &

padyupoeka npubopa npou3zeodumcsi no 2padyupo8OYHbLIM pacmeopam.
B kayecmee amux pacmeopoe pH pekomeHAyemcsi npumMeHsimb pabo4due
amasnoHbl pH no FOCT 8.135-2004. 3Ha4YeHusi pH e 3aseucumocmu om
memnepamypsbi rnpueedeHbl 8 FOCT 8.134-98 u npunoxeHuu A.

Pa6o4yue amanoHbl Onsi «pH-Mempuu» ebinyckaromcsi 8 eaude cmaHOapm-
mumpoe. Memoduka ux npuzomoeJsieHusi npueedeHa Ha yrnaKkoeKe.

lMpu u3mepeHusix noka3ameJsisi akKmueHocmu (KOHUeHmpauyuu) opyaux
UOHO8, npu2omoessieHUe 2padyupo8OYHbIX pPacmeopos rfnpou3eodsim 8
coomeemcmeuu ¢ yKalaHusiMu, npueedeHHbIMU 8 MemoouKax 8blrnoJsiHe-
HUS u3MepeHuUl U 3KcrslyamauyuoHHOU OGOKyMeHmauuu ucrosib3yeMbiX
UOHOCe/IeKMUBHbIX 351eKmpoados.

Cnedyem umemsb 8 eudy, Ymo npu MHO20KpPamHOM UCMoJib308aHuUe 0GHOU
u mou xe rMopyuu pacmeopa MoXxem rnpousolimu U3MeHeHUe €20 KOH-
uyeHmpayuu 3a cyYem 6HeceHuUsl cJrlyqdalUHbix npumeceu. lMosmomy no-
8MOpHOe ucrosib308aHuUe 2padyupo8OYHbIX Pacmeopoe He PeKoOMeHOy-
emcsi. He cnedyem npou3zeodumb 2padyupoeky npubopoe no pacmeo-
paMm, rnpu2omoesieHHbIM U3 ciy4aliHbiX peakmueoe Heu3eecmHou Keasiu-
¢uKkayuu, mak Kak rnpu 3momM 803MOXXHbl 3Ha4YumesibHbleé owubKu 8 co-
cmaee npu2omoeJsieHHbIX pacmeopos.

lNpu ucnonb3oeaHuu 351eKMPOG0E8, UMEW,UX HOPMUPOBAHHbIE 3Ha4YeHUs
KoopOuHam u3ornomeHuyuasibHOU MOYKu, neped Ha4yasioM 2padyupoeKu
pekomeHdyemcsi ybeQumbcsi 8 mMoOM, YmoO ycmaHoeJsleHHble 8 npubope
3HaYyeHusi KoopOuHam u3ornomeHuyuasnbHolU mo4ku (4.5) coomeemcmey-
rom nacnopmHbiM OaHHbIM MpPUMeHsieMoU 3J1eKmpodHol cucmembl. [lpu
Heobxodumocmu crniedyem ebInosIHUMb onepauyuu rno 4.4.1.
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4.4.1 YcTtaHOBKa KOoopAUHAT U30MOTEHUNANbHOWN TOYKU

i

Ans Hekomopbix usmepumersibHbIX 351eKMpPO008, HarpuMep CesIeKMUBHbLIX K
uoHam H', Na', Li*, koopOuHambl u3onomeHyuUasnbLHOU MOYKU SIGJISIFOMCS
Hopmupyembimu napamempamu (E; u pX; unu pH;) (1.1.2). OHu npueodssmcs
e 3KcnsyamayuoHHOU OOKyMeHmMauuu Ha 371eKmpoldbl. HoMuHanbHbie
3Ha4YyeHusi KOOpOUHam u30MomeHyuasbHOU MOYKU 3/1eKmpPOOHOU cucme-
MbI 8eo0simcsi 8 npubop Onsi obecnevyeHUs1 BO3MOXHOCMU asmomMamu4e-
CKOU mepMOKOMMeHcayuu npu pabome 8 ycrosusix u3mMeHsiroujeucsi
memnepamypbl aHau3upyeMbIX pacimeopos.

B npouyecce epadyuposku npubopa npoucxodum ymoYHEeHUEe IOJIOKEeHUSs
u3ornomeHyuanbHOU MOYKU OJisl MPUMeHsIeMoU 3/1eKmpPOOHOU cucmeMbl U
KOHKpemHbIX ycsiogeuu u3mepeHuu. 3HayeHue E; nepec4umbieaemcsi rno
pe3ynbmamam epadyupoeku ecea0a, a pH; (pX;) - monbko e cny4yae npume-
HeHus1 «kcmaHOapmHoU» 2paldyupoe8Ku.

Pe3ynbmamsbi nocnedHel epadyupoeku, 8 mom 4ucse pH; (pXi) u E;, mo-
2ym 6bimb npocmompeHsi 8 pexxume « KOHTPOJIb» (4.5).

B Tom cnyyae, ecnu B npnbope yctaHoBneHbl 3HavyeHus pH; n E;, He cooT-
BETCTBYIOLLNE MPUMEHAEMOWN SMNEKTPOAHON CUCTEME, UX crnefyeT OTKOppek-
TupoBaTb. [lepexon K pefakTMpoBaHUIO 3HAYeHUW KOOpAWHAT M30MNOTEeHUU-
arlbHOW TOYKWM MPOM3BOOUTCS Yepes rnaBHoe MeHio npubopa. [Ansa aToro cne-
ayet HaxaTb kHornky MEHIO.

KAHAN 1

Haxumas kHomkn ¥ unn A MepeMecTuTb pamky | ronirofle

Ha cTpoky «TUM HACTPOMKW» 1 HaxaTb KHOMKY TN HACTPOMKM __ |
BUA MOHA

BEOA UACEI
S3bIK - LANGUAGE

i &

Ha gucnnen BbiBOOUTCA NOAMEHIO TuMNa rpagyu-

POBKMU OBYXTOUEYHAS
Haxumas kHorkn A unu ¥ nepemecTuTb pamky | CTAHAAPTHASA
MHOIOTOYEYHAS

Ha cTtpoky «kKOOPOAUHATbI pHi n Ei» n HaxaTb
kHornky BBON.

Cmpouyka «TUIT HACTPOUKU» npucymcmeyem & MeHIO MOJIbKO 8 moM
c/lyyae, eciiu Ha meKyuiem KaHasne ebi6paH 0duH us uoHos H', Na*, Li". B
dpyaux cny4asix ebieodumcsi cmpoka «[TEPNOL4 HACTPOUKU».

KAHAR 1 Tp 20.0°C

IKOOPOWHATEI pHi u Ei
NEPUOO HACTPOMKM

[Mocne HaxaTtna kHonkn BBO[, Ha gucnnen BoiBoaATCcA 3HaveHus pX; (pH;)
n, E;, yctaHoBneHHole paHee. Ha npeanpuatnn — n3rotoBuTerne ycTaHaBIu-
BatoTCA 3HaveHus pX; = 3,000 (pH; = 7,000); E; = - 40 mB (- 25 mB).
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[Mpn HEOBXOOMMOCTU, HaXMMast Ha KHONKN ¥V A
n » , €, BBecTn gpyroe 3HayeHune pX; (pH;).
HaxaTtb kHonky BBO[. pHi 07.000
AHanorn4yHo oTpefakTMpoBaTb 3HadeHue E; u
HaxxaTb kHonNky BBO[L.

/N\

KAHARN 1

Ecnu nocne uHdukayuu E; Haxamb kHonkKy BBO/[, npu6op npednoxum
nposecmu 2padyupoeky. [lpu amom npoucxodum cbpoc ecex Hacmpoek
npedbidyuweli 2padyupoekKku, U ycmaHaeJsiugaromcsi meopemu4yeckue 3Ha-
qeHusi pHi, E; u S. B cny4yae ecnu He enamesibHa nomepsi OaHHbLIX rnpe-
ObIdywiell epadyupoeKu, rnepexo0 8 pexumM U3MepeHul HYXXHO rpou3ee-
cmu, Ha)xkae Ha kHonky USMEPEHWE.

il &

B cny4yasix, He mpebyrowux 8bICOKOU MOYHOCMU U3MepPeHull, a makxe,
ecsiu uszeecmHbl delicmeumersibHble 3Ha4YeHUs1 napamMempoe UcroJsib3ye-
Mol 371eKmpoOHOl cucmemMbl, A0CMamo4YHO e8ecmu 3Mmu 3Ha4YeHusi 8
npubop, Haxxamb KHonKy BBO/] nocne 4e2o nepeumu 8 pexxum u3smepe-
Hul 6e3 npoeedeHusi epadyuposku (4.4.3, 4.4.4).

4.4.2 Boi6op anroputmMma rpagympoBKuU

i

I'padyupoeka Moxxem ocywiecmesiimbCsi OOHUM U3 criedyrou,ux Memo-
dos:

a) epadyupoeka no oGHoMy 2padyupo8OYHOMY pacmeopy. dmom mMemod
Mo)xem 6bimb pekoMeHO08aH, Kak Haubosee 6bicmpblitl, Os u3MepeHul ¢
HeebICOKOU MOYHOCMbIO;

6) e2padyupoeka no deym e2padyupo8o4YHbIM pacmeopaM. 3Imo Haubosiee
pacnpocmpaHeHHbIU Memod 2padyupoeku rnpu usMmepeHuu pH;

8) epadyupoeka no deym 2padyupo8OYHbIM pacmeopaM C YMOYHeHUeM
KoopOuHambl u30rMomeHyuanbHol mo4ku pH;. lMpumeHssemcsi MONbLKO
Os1s1 35IeKMPOOHbIX cUCMeM, UMerWUxX HOpMupyemMbie KoopOuHambl U30-
nomeHyuansHoi moyku (H', Na', Li*). PekomeHOyemcsi dnsi mex cryyaee,
Ko20a memnepamypa aHa/u3upyeMbiX pPacmeopoe U3MeHsiemcsi e 3Ha-
yumernbHbIx npedenax (6onee 20°C);

2) MHo2omo4e4yHasi 2padyupoeKka no HecKosibkum (0o nssimu) 2padyupo-
804YHbIM pacmeopaM. PekomeHOyemcsi npu pabome ¢ 60/1bWUHCMEOM
UOHOCe/IeKMuUBHbIXx 3/71eKkmpodoe Os1s1 yeeslud4eHUss mo4YHOCMuU u3mepeHul,
ocobeHHO npu pabome e6n1u3u 2paHuy, onpeodesieHusl.
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lMpu pabome c anekmpodamu, uMerOWUMU HOPMUPyeMbie KOOpOUHambl
usonomeHuuansHoli moyku (H', Na*, Li*), npu6op noseonsem ebibpamb
00UH u3 cniedyroujux asizopummoe 2padyupoeKu:

- «BYXTO4YEY4YHAST» - no3eonsiem peanuzoeamb MemooOhbi a) u 6);

- «CTAHJAPTHAS» - no3eosissem peasnuzoeamb Memoodsbl a), 6) u 8);

- «kMHOIOTO4YEY4YHAS» - noszeonsiem peanu3zoeamb MemooOsbl a), 6) u 2).
lMpu pabome ¢ dpya2umu 351eKMpPOOHbLIMU 8bI6GOP eapuaHmMoe aszopumma
He npedycMOmMpeH, U NpUMeHsiemcsi moJibKO aJl20pumm MHO20MoOYe4YHoU
epadyuposku. OGHaKo rnosib3oeamesib MOXem fnpu 8bINoJIHeHUU 2padyu-
POBKU O2paHUYUMbCSs1 MEHbWUM (Om 00HO20 00 YembIpex) 4YucsiIoOM 2pa-
dyupoeOYHbIX pacmeopoes, YeM npedsiazaem npubop.

MHo2omou4ey4yHasi epadyupoeka npednosiazaem pa3bueky ece2o duana3o-
Ha u3mepeHul Ha 2 - 4 omOenbHbIX OMpe3Ka, Ha KOMOopbIX pac4dem pe-
3ynbmamoe u3mepeHuli npubopom npou3zeolumcsi ¢ NMPUMeEHeHUeM KOH-
cmaHmsbl S, nony4eHHoU npu 2padyuposke rno A8ymM 2padyupo8OYHbIM
pacmeopam, ozpaHuYuearowWux Kaxkobili ompe3oK. [lpu u3mepeHusix 3a
npedenamu obrnacmu epadyuposku npubop ucrnosib3yem KOHCMaHMmMbI
6nuxatiwez0 kpatiHeco ompe3ska. 3HaqdeHue pX; (pH;) dns ecex ompe3koe
npuHUMaemcsi mo, KOmopoe ycmaHo8J1IeHO & rnpubope.

il &

PekomeHayemble anropuTMbl rpagyvMpoBKM Ans obecneyeHnss UsMepeHun
BENMMYUHBI pX C pas3fMYHOM NOrPELLHOCTbLIO NpMBEAEHbI B Tabnuue 2.

Tabnuua 2
[nanason D,VIaI:Ia3OH n3me- lNorpeluHocTb noa-
I'IorpeUJHoch Mamepe- MeToauka rpa- | HEHUW Temneparty- | AepXaHus Temnepa-
n3mepeHni AT AYyVUPOBKM pbl aHanNM3MpyemblX | Typbl r(pagympoBOY-
pacteopos, °C. HbIX pacTBopoB, °C.
10 pH | AByxTO4YeyHas 10 +15
40,1 pX (pH)! 2 pH® | OgHoToueuHas 10 -
’ 4 pX [ByxTOYeYHas 1,5 +1,5
+1 pX® | OaHoToYeuHas 1,5 -
10 pH MHoroTo4e4dHas 5 +1,0
6 pH [iByxTOo4e4yHas 5 +1,0
6 pH CrangapTtHas 20 +1,0
+0,05 pX (pH)* | +1 pH® | OgHoToueYHas 5 -
4 pX MHoroTo4e4Has 1,5 +1,0
2 pX [ByxTOo4ye4yHas 1,5 +1,0
+ 0,5 pX® | OgHoTOYeYHas 1,5 -
4 [lByxTOYeyHas 5 +0,5
+0,03 pH® 4 CTtaHaapTHas 20 +0,5
+0,4" | OgHoToYeuHast 5 -

f [MorpelwHocTb aTTECTALNN rPAdYNPOBOYHbBIX PAaCcTBOPOB — ntoc-MuHyc 0,05.
i MMorpelHoCTb aTTecTaunmn rpagynpoBOYHbIX pacTBopoB nntc-muHyc 0,025.
3 MorpeluHOCTb aTTecTauum rpagympoBOYHbIX pacTBOpOB nitoc-MuHyc 0,005.
” MakcumanbHbIi pabounii ananasoH pX(pH) aHanmnaMpyeMbix pacTBOpPOB Yka3aH OTHOCH-
TenbHO 3Ha4veHnsa pX(pH) rpagynpoBOYHOro pacTeopa.
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Bbibop anroputma rpagympoBkn NpoOM3BOAUTCS Yepes rmaBHoe MeHto npubopa. Haxartb
kHonky MEHIO.

KAHARN 1
Haxunmast kHonkn A unm ¥ nepemectuTb pamky Eﬁf:;;om{u |
Ha cTpoky «TUIMT HACTPOUKWU» 1 HaxaTb KHOMKY BUO IOHA
BBOA. YACHI

ASbIK - LANGUAGE

i

Ha gucnnen BbiBOAUTCA NOAMEHIO TUMa rpagyu-
poBku. «[o ymonyaHuto» (Npu nepBomM Bkniode- | KAHAN1

HUW UNKU nocrne M3MeHeHus BuAa MOHa Ha Bbl- | [IBYXTOYEYHAR |
GpaHHOM kKaHane) npubopoM npegnaraeTcs | CTAHOAPTHAS
ABYXTOYEeYHas MeTOAMKa rpagynpoBKy. MHOMOTOYEYHAR
Haxwumas kHonku V¥ unu A BbibpaTb CTpoky | KOOPAWHATBI pHin Ei
«CTAHOAPTHASA» unn «MHOFOTOYEYHASA>». | NEPUOA HACTPOUKK
Haxxatb kHonky BBO[L.

Cmpoka «TUIM HACTPOUKU» ebiceeyusaemcsi Ha ducrnsee, ec/iu Ha 8bl-
6paHHOM KaHanie aHanusupytomcsi uoHsl H', Na', Li*. lpu ebi6ope dpyaux
uoHoe npednazaemcs meHro «[MEPUOL HACTPOUKN».

4.4.3 'paaympoBKa npndopa ansa namepeHuu pH

4.4.3.1 pH-anekTpog BbIOMpaeTcs B 3aBUCUMOCTU OT Tpebyemoro auana-
30Ha n3mepeHuin pH 1 TemnepaTypbl aHanNnM3Mpyemoro pacteopa.

4.4.3.2 [iByxTO4Ye4YHasa n ctaHgapTHasi rpaaynpoBKuU

pagyvpoBKYy NPOM3BOAAT MOCHe nNpoBefeHUs MOAroTOBUTEMbHbLIX onepa-
uun (3, 4.3). Ina rpagympoBkm npnbopa ncnonb3yoTcs ABa pacTeopa.

i

B kayecmee 2padyupoe0OYHbLIX pacmeopo8 peKoMeHOyemcs NMpUMeHsIMmb
paboyue amanousb! pH: 1,65, 4,01, 6,86, 9,18, 12,43 npu 25 °C no N'OCT
8.135-2004. B kaYecmee nepeo20 2padyupoO80OYHO20 KeslameJsibHO UucC-
nonb3oeameb pacmeop, ¢ pH, Haubonee 6su3KUM K 3Ha4YeHuro pH;, emo-
po2o — Haubosiee omodasieHHbIU om 3Ha4YyeHusi pPH;, HO Haxodswulics e
duana3oHe npednoslacaeMbix usmMepeHul. Pa3Huua e 3Ha4yeHusix pH y
pacmeopoe dosnkHa 6bimb He MeHee eOuHuubl. Temnepamypa npume-
HsIeMbIX npu 2padyupoeke rnpubopa 2padyupo8OYHbLIX pacmeopoe OOJIK-
Ha 6bImb 00uHakoeoll (1,5 °C). Mo2pewHoCcMb usMepeHulii MeHbuwe, ecru
memnepamypa 2padyupoeoYHbIX pacmeopoe b65u3ka K memmnepamype
aHanusupyembix pacmeopos. [lpu ucnonb3oeaHuu 2padyupoe8oYHbIX
pacmeopoe umMeruwiux memrepamypy OKpyxaruwiel cpedbl PeKOMeHOy-
emcsi ebidep)Xamb UX MPU KOMHamMHOU memmnepamype He MeHee 4Yaca.
Pacmeopsbi ¢ dpy2oli memnepamypol pekomMeHOyemcss mepmMocmamupo-
eamb.
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[Mpn wncnonb3oBaHUM B KadecTBe rpagyMpoOBOYHLIX PacTBOPOB paboumx
9TanoHOoB, MepevYncneHHblX B NpunoxeHun A, npubop B xode rpagynmpoBKU
aBTOMaTUyecku onpegenset pH ncnonb3yemoro pacrteopa.

Ecnn B KadecTtBe rpagympoBOYHOrO pacTBopa NpUMeHsieTcs He paboyuin
3TanoH pH 13 npMBegeHHOro NepeYyHs, 3To 3Ha4yeHue KHonkamu A, V¥, b, <«
n BBO[ cnenyet BBeCcTU 3HavyeHune ero pH.

4.4.3.2.1 NpOMbITb 3MEKTPOAHYK CUCTEMY U TEPMOLATUYMK UM TEpPMOMETP
AVUCTUNIMPOBAHHON BOOOW TOW XXe TemnepaTypbl, YTO U rpagympoBOYHbIE
pacTBOpbl U (kenaTenbHO) OTOBPaHHOW YacTbio rPagyMpoOBOYHOrO pacTeopa,
Kannu yganutb unbTpoBasnbHOM Gymaron U noMecTuTb MX B NEPBLbIA rpa-
AYNPOBOYHbLIN pacTBop.

HaxaTb 1 yaepxwusaTb B TeuyeHne 2-3 ¢ kHonky HACTPOUKA.

Ecnu TepmopaTtumk Kk npubopy He noakmnoyeH | KAHAM 1 Tp & 020.0°C
(Tp), cnegyeT BBECTUM 3HaA4YeHWe TemnepaTypbl

NepBoro rpagyvpoBOYHOTO pacTBopa, M3MepeH- | MOMECTUTE SMEKTPOA

HOe KOHTPOIbHbIM TepMomeTpom (4.3.2). B nto- B NEPBbLIA PACTBOP
W HAXXMWTE BBOJ

GoM crnyyae aTan 3akaHYMBaeTCs HaxkaTuem

kHornku BBO[. H*

KAHAN 1 TP 20.0°C

Ha pgucnnee npubopa oTobpaxaeTca M3MepeH-
Hoe 3HayeHne J[C 3neKTPoAHOM CUCTEMbI WU

TemnepaTypa pactBopa. [lpu ycTaHOBNEHUU 149 .4 v
cTabunbHbIX NokasaHun SOC pasgaeTcs 3BYKO-
BOW cuUrHan. H*

. lMonb3oeamens Moxem cam onpedeslumb MOMEHM ycmaHoesIeHUsi cmabursib-
l HbIX noka3aHul 3[C anekmpodHoU cucmeMbl U Haxkamb kHonky BBO/] ons
npodosmKkeHusi 2padyupoeKu 00 IMosIeJIEHUST 38YKOB020 CU2Hala.

Ha ocHOBaHMM BBeOEHHbIX U U3MEPEHHbIX AaH-

HbIX Npubop aBTOMaTU4YeCKU onpenenut onu-

KaWluniA, pacTBop U3 nepedHs pabounx 3Tano- [ aHan 4
HOB, NpPUBELEHHbIX B NPUNOXeHun A 1 BbiBegeT
Ha aucnnen sHavyeHue ero pH ana temnepatypsbl
25°C Hanpumep 4,005. pr1 4.005
NHaunkaums TemnepaTypbl racuTCS.

Ecnn Heobxoaumo pegakTMpoBaHME 3HaYeHUs
PH nepBoro rpagyvpoBoYHoOro pacteopa, cneagy- LH
eT BBECTU HeobxoauMoe 3HadeHue, MUCMosib3ys
KHonkn A, ¥V, » 1 «. HaxaTb kHonky BBOA.
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HAns yoobcmea nonb3oeaHusi Ha ducrniee npubopa omobpaxaemcsi 3Ha-
yeHue pH paboyez2o amasioHa Ons 25 °C (3HayeHue, yKkazaHHOe Ha yrnakKoe-
ke cmaHlapm—mumpa). [lpu pacyemax 2padyupoOBOYHbLIX XapaKmepu-
cmuk npubop aemomMamu4yecKu eHecem norpasKy Ha mMeKyuw\yr memrie-
pamypy pacmeopa, coaslacHO npusioxeHusi A. lloamomy npu ucnosib30-
eaHuu pabo4ux amanoHoe pH u3 npueedeHHO20 nepe4qHsi, He csiedyem
6HOCUMb 3My nornpaeKy epPy4HyIo.

B cnyyae npoeedeHusi KOPPEKMUPOBKU 3HaYeHUss pH 2padyupoeoyHoz20
pacmeopa criedyem yyumbieamb €20 memmnepamypy. lpu amom uHOuyu-
pyemcsi memnepamypa pacmeopa.

B Hekomopbix criy4asix epadyupoeka Mmoxxem 6bimb 3aKOHYeHa Ha 3MoM
amane (oOHomou4e4yHasi 2padyupoeka). Ans amozo csiedyem Haxamb
kHonky N3BMEPEHMUE.

lpu Haxxamuu kHonku USMEPEHWE Ha nro-

6oMm amane epadyupoeku Ha ducnnell 8bl- KAHAN 1 T 20.0°C
eodumcsi MeHI, no3eoJisiroujee 3aKoH4YuUMb
2padyupoeKy u ebilimu 6 PexXum usmMepeHul
unu noemopums npedbidyuwuii a3man 2pa-
dyupoeku. [llpu 3aeepweHuu 2padyupoeku | MNOBTOPHUTL
npubop ebieedem Ha ducrniel coOXpaHeHHoe
e namsimu 3HaYyeHue Kpymu3Hbl 3/71eKmpoo-
HOU XxapakKmepucmuku u nepeudem e pe-
JKUM u3mepeHudl.

4.4.3.2.2 Ansa npoBegeHnst UIsMepeHnin B bornee LLUMPOKOM AnanasoHe cne-
AyeT BbINOSTHUTbL rPagyupoBKYy Mo BTOPOMY rpagynmpoBOYHOMY pacTBopY.

[Mpouenypa rpagympoBKu No BTOPOMY rpagympoBOYHOMY pacTBOpY aHano-
rmyHa rpagympoBKe No NepBOMY pacTBOpY.

i &

il &

[MPpOMbITb 3MEKTPOOHY CUCTEMY U TepMOAaTYMK
unm TepmomeTp (4.4.3.2.1) n nomectutb mx Bo |KAHAN1  Tp
BTOPOM rpayupOBOYHbIN pacTBOp.
Mpn py4yHOWM ycTaHoBKe TemnepaTypbl (Tp) Ha MOMECTUTE BNEKTPOA
oucnnee MHAMUMPYETCs TemrepaTtypa nepBoro BO BTOPOU PACTEOP
W HAXMWTE BBOA,

pacTBopa. MameHeHue 3HayeHuss TemnepaTtypbl

Ha 9TOM 3Tane HEeBO3MOXHO. HaxaTb KHOMKy |y«

BBO[.

20.0°C

Ha aucnnee npubopa oTtobpaxaeTcs unavepsiemas | KAHAN1 — Tp  200°C
npubopom JC anekTpoaHoW CUCTEMbl U TeMnepa-
Typa pacTteopa (Mpy py4HON YCTaHOBKe Temrepa-

Typbl (Tp) — nepsoro). lNpn ycTaHoBNeHUM CTa- -350.8 mv
OuUnbHbLIX NokasaHun SC pasgaeTca 3BYKOBOW CUr-
Haﬂ. H+

. lMonb3oeamenb Moxxem cam oripedesiumb MOMEHM ycmaHO8JIeHUsI cma-
l 6unbHbIXx nokasaHull 3LC anekmpoOHOU cucmemMbl U Haxkamb KHonky BBO/[
oss1 npodosnkeHus1 2padyupoeku 00 nosiesiIeHUs1 38yKO8020 Cu2Harsa.
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Ha ocHoBaHun BBeAEHHbIX U U3MEPEHHbIX AaH-
HbIX NpPUOOp aBTOMaTMyecku onpegenut 6nu-

Xanlnn, COOTBETCTBYIOLNN 3TUM [aHHbIM pac-
TBOP U3 NPUBEAEHHOIO B NPUMOXEHNN A NepeyHs
paboynx 3TanoHOB M BbiBEAET HaA AUCMNEN 3Ha-
yeHue ero pH npu Temnepatype 25°C Hanpumep oH2 12.431
12,431.
3HayeHna pH BTOpoOro rpagympoBOYHOIO pacTBO-

pa,

KAHAR 1

Ecnn HeobOxooumMo peaakTupoBaHue

L

ncnonb3ys KHornku A, V¥, <€ 1 . HaxaTtb KHOMKY

BBO/A.

/N
/N

Ans yoobcmea nosb3osaHusi Ha ducrisiee npubopa omobpaxkaemcsi 3Ha-
4YeHue pH paboyezo amasioHa Ons 25 °C (3HayeHue, yKkazaHHOe Ha yrnakKoe-
ke cmaHlapm-mumpa). [lpu pacyemax 2epadyupoO8OYHbLIX XapaKmepu-
cmuk npubop aemomMamu4yecku eHecem rorpasKy Ha mekyuwyro memrie-
pamypy pacmeopa. lToamomy npu ucnonb3oeaHuu pabo4ux 3masioHO8
pH: 1,65, 4,01, 6,86, 9,18, 12,43 npu 25 °C no NOCT 8.135-2004, He cnnedyem
@HOCcumMb 3my rnornpasKy epy4HyHo.

B cny4ae nposedeHusi KOppPeKMuUpPOBKU 3Ha4yeHusi pH epadyupo8oYHO20
pacmeopa cnedyem y4Yumbieamb memnepamypy pacmeopa. [lpu amom
Ha ducnnee uHOuuyupyemcsi memnepamypa pacmeopa. Temnepamypa
nepeozo u emMopo20 pacmeopoe He OOJKHbI omsiu4ambcsi 6osiee YeM Ha
1,5°C.

lMpu owub604YHOM ucCnonb308aHUU 60 e8peMsi 2padyupo8KU pacmeopoe C
00uHaKoebIM 3HaYeHuUeM loKa3ameJsisi akmueHocmu, Ha oducrsiee nosiesis-
emcs coobuweHue: «BHUMAHMWE! 3TO0T PACTBOP Y)XE
UCITOJIb3OBAJICA. HAXKMUTE BBO/L». Ona ycmpaHeHusi owubku crie-
dyem Haxamb BBO/] u noemopumb 2padyupoeKky no emopomMy pacmeo-

py.

[locne rpagyvpoBKM MO BTOPOMY pacTBOPY MpU «OBYXTOYEYHOW» rpagyu-
poBke Npubop BbIBOOUT Ha OUCMNEN COXPaAHEHHOE B NMaMATU 3Ha4YeHue Kpy-
TU3HbI 3NEKTPOAHOU XapaKTepPUCTUKM U aBTOMaTUYECKU MEPexoduT B PeXum
N3MEPEHNIA.

4.4.3.2.3 Npn «cTaHgapTHOM» rpagympoBke npubop npegnaraeT NpoBecTu
rpagyvpoBKYy Mo BTOPOMY pacTBOPY C ero HarpeesaHMeM Unn oxnaXgeHueM.

i

padyupoeka no Hazpemomy/oxna)x0eHHOMYy pacmeopy fnpou3eooumcsl,
ecsiu npednosiaczaemcsi npoeodumb aHasnu3 npob, memnepamypa Komo-
pbix omnu4yaemcsi 6osiee yem Ha 20 °C.

A\

B kayecmee emopoz2o 2padyupo8oYHO20 pacmeopa csedyem ucnosib30-
eamb pacmeop, pH komopozo Haubonee omoAaneH om 3HavyeHusi pX; HO
Haxoodsuwulicsa e npednosiazaeMoM duana3oHe usmepeHul. UHaye nosny-
YeHHble 8 pe3ysibmame 2padyupoeKU C Ha2peeaHUeM UJlU OXJlaXOeHueM
emopoz2o 2padyupoeoYHO20 pacmeopa pe3ysibmambi Mo2ym 6bimb He
6EpPHbI.
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Mpn npogormkeHnn rpagyvpoBKM criefqyeT HarpeTb uUnn oxnaamtb BTOPOM
rpagyvpoBOYHbIN pPacTBOp A0 MakcumarbHOW/MWHUMArbHOW TemMnepaTypbl

pacTBOPOB, B KOTOPLIX NpeanonaraeTcs NPoM3BOANTb U3MEPEHMS, HO HE Me-

Hee 4yeM Ha 20 °C. Bo Bpems HarpeBaHuUsi pekoMeHOyeTcs nepemelunsaTb

pacTBop.

Mpouecc rpagynpoBKM MOXeT ObiTb 3aBeplLleH Ha 3TOM dTare, Ans 3Toro

cnegyet HaxaTtb kHonky ABMEPEHMUE.

Ecnu TepmogatuvMk K Npubopy He MNOAKMNHYEH
(Tp), Muramowmm Kypcop npeanaraetr BBECTU
3HayeHWe TemnepaTypbl BTOPOro rpagympoBoOY-
HOro pacTBopa, U3MEpPEHHOE KOHTPOSIbHbIM Tep-
MOMETpoM (4.3.2). JTan 3akaH4YMBaeTCa Haxa-
Tvem kHornku BBO[. Ecnn TemnepaTypa pacTBo-
pOB M3MepAeTCs aBTOMaTM4YeCKM TO, HaxaTb
kHonky BBOJ[] crnenyet nocne OOCTWXEHUA Tpe-
ByemMoro ee 3Ha4YeHus.

KAHAN1 Tp Bo20.0°c

HAFPEﬁTFFOIﬂAﬂHTE
BTOPOWU PACTBOPR
W HAXKMUTE EBO[L

H+

Ha guncnnee npubopa otobpaxaeTcs uamepsemast
npubopom JC anekTpogHoW CUCTEMbl U TeMnepa-
Typa pactBopa. [lpn ycTaHoBneHUM CTabUMNbHBLIX
nokasaHun SLC pasgaeTcs 3ByKOBOM CUrHar.

KAHAN 1 TP 60.0°C

=317.4 mv

H+

. Monb3oeamenb Moxxem cam onpedesiumb MOMEHM ycmaHoeJslIeHUsi cma-
1 6unbHbIx nokasaHul 3[C anekmpoOHoU cucmemMbl U Haxkamb KHonky BBO/]
Os1s1 NPodoJnKeHUs1 2padyupoeKu 00 nosiesiIeHUs1 38yKO8020 CU2Hara.

Ha gucnnen BbiBOOUTCA 3HadeHue pH BTOpoOro
rpagynmpoBOYHOrO pacTBopa Mnpu TemnepaTtype
25 °C. Ecnu Heobxoanmo pedakTMpoBaHME 3Ha-
yeHuMss pPH HarpeToro/oxnaxgeHHoro BTOPOro
rpagynmpoBOYHOrO pacTBopa, cregyeT BBeCTU
HeobxoanMMoe 3HadeHue, MCNosnb3ys KHOMKN VW
A, » n «. Haxatb kHonky BBO[.

KAHAN 1

pHz 12.431

H+

Ha ducnnel ebieolumcs 3Ha4yeHuUe pacmeopa moJsibKO npu ycio8uu, 4Ymo
memnepamypa pacmeopa u3mMeHusiacb, He MeHee 4em Ha 20 °C. B npo-
mueHoM criy4ae, cnedyem Haxamb U3MEPEHUE u nepelimu e pexum
usmepeHul 6e3 nposedeHusi 2padyupo8KU Mo Hazpemomy/oxsax0eHHOMY

pacmeopy.
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Ana ydobcmea akcnnyamauyuu Ha ducrniee npubopa omobpaxaemcs
3Ha4yeHue pH paboyez2o amarsioHa onsi 25 °C (3Ha4YyeHue, yKkazaHHOe Ha yna-
Kkoeke cmaHOapm — mumpa). [lpu pacyemax 2padyupo80YHbIX Xapakme-
pucmuk npubop aemomamu4yecKu eHecem ronpaeKy Ha MeKyuwyro mem-
nepamypy pacmeopa, coasiacHoO npusioxeHusi A. [loamomy npu ucnosb-
308aHuu pabo4ux amasnoHoe pH: 1,65, 4,01, 6,86, 9,18, 12,43 npu 25 °C no
IrOCT 8.135-2004, He criedyem eHOCuMb 3MYy MOMNpPasKy 8PY4YHYI0.

B cnyyae npoeedeHusi KOPPEKMUPOBKU 3HaYyeHUss pH 2padyupoeoyHoz20
pacmeopa cnedyem yyumbieamb memmnepamypy pacmeopa. llpu amom
uHOuyupyemcsi memrnepamypa pacmeopa.

Ecnu npu epadyupoeke nony4eHHasi Kpymu3Ha JiexXum eHe rnpeoesios
(70...110) % Ha ducnsiee npubopa nosiensiemcsi coobweHue: «BHUMAHUE!
PE3YI/IbTATbl HACTPOUKU HE BEPHbI. HAXXMUTE BBOL». Mocne amo-
20 npubop npednazaem noemopums 2padyupoBKy.

[Nocne 3aBepLleHns rpagyvpoBKM Npnbop BLIBOAUT HA AUCMNEN COXPaHEHHOE
B NaMATN 3HAYEHNE KPYTU3HbI NTEKTPOLHON XapaKTEPUCTUKM U aBTOMATUHECKU
NepexoauT B pexum namepeHuni. [Npu atom Ha gucnnee npubopa BbiCBEYMBAETCS
OLMH 13 3HAKOB, YCIIOBHO MOKa3blBaOLLMX COCTOSIHNE SNIEKTPOAHON CUCTEMBI.
Hwke nokasaHa paclmndpoBka 3HAKOB.

3Hak S5 (MB/pH)
KAHAM1  Tp 20.0°C ﬁ -605 ... -58
F
6.873 on ' - 58 ...- 56 unu
P -61..-605
H*
20.01.06 16-03 MeHee - 56 nnu
bonee - 61

3Haku ﬁ ﬁ MOKa3bIBaloT, YTO AMEKTPOAHAsA CUCTEMA HeucnpasHa unu npu rpa-

Ayvposke 6binn aonyuweHbl oWnbKn. 3Hak ﬁ racHeT 4yepes 3 cek. rnocrie nosisrie-
HWS, KaXKabI 13 OBYX APYrMX ropuT A0 NPOBEAEHUS creayowen rpagynpoBKU.

4.4.3.3 MHororo4ye4Hasi rpagyMpoBKa

[Mpouenypa MHOrOTOMEYHOM rpagyvMpoOBKM aHanorMyHa npoueaype, onu-
caHHOW B npegblgywem pasgene. [pu atom rpagympoBka MNo HarpeTto-
My/OxnaxgeHHOMYy pacTBOpy He npeasiaraetcd v He npowusBogutcs. locne
rpagyvpoBKM MO BTOPOMY npubop npegnaraeT NpoOBECTU rpagyvpoBKy MO
TpeTbeMY, YETBEPTOMY U NATOMY pacTBoOpamM.
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[MPpOMbITb ANEKTPOOHYIO CUCTEMY U TEepMOAATYUK

nnu tepmomeTp (4.4.3.2.1) un nomectutb ux B | KAHAN1 Tp 20.0°C

TpeTun pacTBop.

[Mpn py4yHOWM ycTaHOBKe TemnepaTypbl (Tp) Ha MOMECTWUTE 3NEKTPOA

oVCnnee WHAMUMPYETCA TemnepaTypa nepBoro B TPETUA PACTBOP
W HAXXMWTE BBOA

pactBopa. M3ameHeHne 3HayeHus Temnepartypbl

Ha 3TOM 3Tane He BO3MOXHO. HaxaTb KHOMKy | y+

BBOA.

ﬁ Pacmeopsbl, npumeHsiemble npu 2padyupoeke, credyem ucnosib3oeamb

nocnedoeamesibHO om 60sibwe20 (MeHbwea20) 3HavyeHus1 pH Kk MeHbwemy

(6onbwemy). B cnyyae owubku Ha ducnsiee npubopa nosiesisiemcsi coob-

wieHue: «BHUMAHUE! PACTBOPbI HYXXHO TPUMEHATb O MOPSAKY.
HAXXMUTE BBOL)».

TemnepaTypbl pacTBOPOB He A0SMKHa pasnuyaTtbeda 6onee 4yem Ha 1,5 °C.

[Mocne 3aBepLueHUs rpagyMpoOBKM MO KaxaoMy U3 nocneayrowmx pacTso-
poB Npubop BbIBOAUT Ha AUCMNEN BbIMUCIIEHHOE 3HAYEHWE KPYTU3HbI Ha OT-
peske 3f1eKTpPogHON XapaKTePUCTUKN, OrPaHNYEHHOW 3TUM PacTBOPOM.

pagynpoBka MOXeT ObITb 3aBeplLUeHa Ha NoboM aTane HaxaTuemM KHOMKK
M3MEPEHMUE. lNocne 3aBepLueHns rpagynpoBKM MO MATOMY pacTBOpY npwu-
Oop BbIBOAUT Ha OMCNNEN COXPaAHEHHOE B NaMsiTU 3HaAYeHWe KPYTU3Hbl Ha
nocnegHemMm OTpe3ke 3MeKTPOAHOW XapaKTepUCTUKN N aBTOMaTUYeCKU nepe-
XOOUT B PEXUM N3MEPEHUN.

4.4.3.4 NMpoBepKka npaBUIILHOCTU rpagyupoBKU MPOU3BOAUTCA B pe-
XXUMe U3MepeHnn

[ns 9TOro HY>XHO MPOMbITb 3NEKTPOAHYH CUCTEMY U TEPMOAATYMK NN KOH-
TPOSIbHbIM TepMmomeTp (4.4.3.2.1) n norpysnTb B rpagyMpoBOYHbLIM PacTBop,
He WCMONb30BaBLUMUCA MPU FPagympoBKe, HO HaxoOAWMACA B AnanasoHe
namepeHuin, Hanpumep, 6,857 npu 25 °C. lNpu ncnonb3oBaHUM py4YHON yCTa-
HOBKM TemnepaTtypbl crieqyeT BBECTU TeMmnepaTypy pacteopa (4.3.2).

[Mocne ctabunusaumm nokasaHuM Ha gucnree OOSMKHO YCTaHOBUTBLCA 3Ha-
YyeHue pH, oTnMyarowasca oT 3Ha4YeHUs1 UCNOSb3YeMOro pacTBopa Ha Benu-
YMHY He Gornee gonycTMMmon norpewwHocTn (Tabnuua 2), npu 3ToM cneayet
y4uTbliBaTb TEMMNEPATYPHYIO 3aBMCUMOCTb pacTeopa (npusioxeHune A). B npo-
TMBHOM Crny4ae rpalyupoBky crieayeT noBTOpPUTb.

4.4.4 'papyvpoBKa npubopa Ans uaMmepeHnn ¢ NoMoLLbLI NOHOCEeNeK-
TUBHbIX 3N1EKTPOAOB C HOPMUPOBAHHBLIMM 3HAYEHUAMU KOOPAMHAT N30-
NnoTeHUManbHOW TOYKMN

. UsmepumenbHbIl anekmpod eblibupaemcsi 8 3agsucumMmocmu om mpebye-
1 Mo20 duana3oHa u3MepeHul ornpedesiieMO20 UOHa U memnepamypbl
aHanu3upyemo20 pacmeopa.
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4.4.4.1 B paHHOM pasfene npuBoauTCs nNpuMmep rpagymposku npubopa B
eaVHNLIaX KOHLeHTpauum noHoB Na’. B aTom cniydae B kayectse uamepwu-
TeNbHOro anekTpoda pekoMeHayeTcs ncnonb3oBaTtb anektpon AJIMC-112Na
UM aHanornyHbl (NoctaenseTcsa No OTAenbHOMY 3akasy). [pagyvpoBKy
Npon3BOAAT MOCIie NPoOBeAEHNS NOAroTOBUTESbHbIX onepauun (3, 4.3).

4.4.4.2 [iByxTO4ye4YHas U ctaHgapTHasi rpagympoBKu
[Ana rpagyvpoBku npubopa UCrnonb3yrTca ABa rpagyupoOBOYHbLIX pacTBopa.

i

lMpu dsyxmoyeyHoU e2padyuposKe 8 Kayecmee rnepeo2o 2padyupo8OYHO-
20 J)XeJlamesibHO UCMOJIb308aMb Pacmeop € HauMeHbWUM 3Ha4YyeHuem
KOHUeHmpayuu uoHoe (Haubonbwum pX), emopo20 — pacmeop C Hau-
6onbwWuUuM 3Ha4YeHUeM KOHUeHmpauuu uoHoe (HaumeHbwum pX). [llpu
cmaHOapmHoll 2padyupoeke 8 Ka4vyecmee rnepeo2o 2padyupo8OYHO20
pacmeopa cnedyem ucrnosib308amb pacmeop, pX Komopoz2o Haubosiee
6/1U30K K 3Ha4YeHuro pXi, mopoz2o — Haubosiee omoasieHHbIl om 3Ha4e-
Hus pX;.

A\

lMpu nepemeweHUuU 3neKMpPoOHOU cucmemMbl U mepmModamyuka (mepmo-
mempa) u3 6osiee KOHUeHmMpupoeaHHO20 pacmeopa e MeHee ycmpoucm-
ea cnedyem ocobeHHO mujamesibHO MPOMbiIMb QUCMUIIIUPOBAHHOLU 8O-
dolu mou xe memnepamypbl, YMO U 2padyupo8OYHbIe pacmeopbl U (XKe-
NlamesnibHO) omobpaHHOU Yacmbio pacmeopa, Kannau ydanumes ¢husibmpo-
easibHOU 6ymazol. B npomu8HOM criy4ae MOXkem rnpou3olimu UusMeHeHue
KOHUeHmpayuu emopo20 pacmeopa 3a cyem rnonadaHusi 8 He2o bosiee
KOHUeHmpuposaHHO20 pacmeopa.

i &

i &

i

XenamenbHo, ymobbI 06a pacmeopa Haxodusiucb 8 duarna3oHe npeorno-
JlazaemMbIx uaMepeHuldl.

padyupoeoyHbie pacmeopbl 20mMmO8sIMCS M0 PEeKOMeHOayUsiM, U3/10)KeH-
HbIM 8 MemoOukax usMepeHul. Pa3Huuya nokazamesisi akmueHocmu uo-
Hoe y 2padyupoe8OYHbIX pacmeopoe OosmkHa 6bimb He meHee 0,5 pX.
Temnepamypa npumeHsieMbix npu 2padyupoeke rnpubopa epadyuposoy-
HbIX pacmeopoe do/mkHa 6bimb oduHakoeol (+1,5 °C). MozpewHocmsb
usMepeHul MeHbWwe, ecsiu memrnepamypa 2padyupoeoYHbIX Pacmeopos
651u3ka Kk memnepamype aHanusupyembix pacmeopos. [lpu ucnosb3oea-
HUu 2padyupoeoYHbIX pPacmeopo8 UMerWUx memrnepamypy OKpYXato-
wieli cpedbl pekomeHdyemcsi ebl0ep)xamb UX NMPU KOMHamMHoOU memnepa-
mype He MeHee 4Yaca. Pacmeopbi ¢ Opyz2olu memmnepamypol peKoMeHOy-
emcsi mepMocmamupogame.

B npouecce epadyupoeku e namsimb ripubopa e800sIMcs 3Ha4YeHUs MnoKa-
3amesisi aKmueHOCMU UJIU KOHUeHmpauyuu 2padyupo8oYHbIX pPacmeopos
e mex eduHUUax usMepeHuli, komopsble 6bIsIU ycmaHO8/1eHbl 8 MOMeHM
nepexoda 8 pexxum 2padyupoeku.

4.4.4.2.1 T1pOMbITb 3NIEKTPOAHYIO CUCTEMY U TepMoadaTyuK UM TepMoMeTp
AVUCTUNNMPOBAHHOM BOOOW TOW >Xe TemnepaTypbl, YTO U rpagympoBOYHbIE
pacTBOpbl U (kenaTenbHO) 0TOOpPaHHOM YacTbio rPagyMpoOBOYHOrO pacTBopa,
Kannu yaanuTe unbTpoBanbHOW Bymaron n nNoMecTuTb UX B NepBbIn rpa-
AyVPOBOYHBIN pacTBop, Hanpumep 23 mr/am°.

HaxaTb 1 yaepxusaTb B TeveHue 2-3 cek. kHonky HACTPOUKA.
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Ecnn TepmogaTtumk K npubopy He NOLKIYEH
(Tp), cneayet BBECTU 3HadYeHMe TemmnepaTypbl
NepBoOro rpagyvpoBOYHOrO pacTBOpa, M3MeEpEH-
HOEe KOHTPOSibHbIM TepmMomeTpoM (4.3.2). B nio-
Bom crnyyae oTan 3aKkaH4YMBaETCH HaXaTuem
kHonkn BBO[.

KAHARN 3 Tp Ho020.0°C

MOMECTUTE 3NEKTFOO
B NEFBEIU PACTBOP
W HAKMUTE BBO[L

Na*

Ha ancnnee npubopa otobpaxaeTca nsamepsemas
npubopom 3C anekTpoaHOM CUCTEMbI U TEMNepa-
Typa pacteopa. [1py ycTaHOBNEHUN CTabUNbHbIX
nokasaHun O0C pasgaeTcs 3ByKOBOW curHarnn.

KAHARN 3 Tp 20.0°C

=235.0 mv

Na*

Ha gucnnen BbiBOOAUTCA 3HA4YeHue nokasaTtens
aKTUBHOCTWU UIN KOHUEHTpauuKn, nepBoro rpagyv-
POBOYHOIrO pacTBopa KOTOpbIA MCMONb30oBarcs
npy npegbliaywen rpagympoBke (NepBbin pas —
YCTaHOBJIEHHOE npowusBoauTenem npubopa).
Ecnn HeobxoamMmo pegakTMpoBaHUE, UCMONb3YS
KHONkn A, ¥V, «€ n » crnegyet BBECTU HYXXHOE
3HayeHne (K, nNpu HeobxogMMoCTW, pasmep-
HoCTb). HaxaTtb kHonky BBO[.

kHonky N 3BMEPEHUE.

lpu Haxamuu kHonku WU3MEPEHWE Ha
nrobom amane epadyupoeku Ha oducnseu
ebleo0UMCsI MEHI0, Mo3eosisiroujee 3aKOH-
Yyumb 2padyupoeKky U ebiimu 8 pPexXum
usmMepeHul unu noemopums npeodbIBywiull
aman epadyupoeku. lpu 3asepweHuUu 2pa-
dyupoeku npubop ebieedem Ha Oducnnel
COXpaHeHHoe & mnamMsimu 3Ha4yeHue Kpy-
MU3HbI 3/1eKMPOOHOL XapakmepucmuKku u
nepetidcem 8 pexxum usmMepeHul.

i &

. lMonb3oeamens Moxxem cam onpedesiumb MOMEHM ycmaHoeJsIeHUs1 cmabusib-
1 HbIX noka3aHul 3[C anekmpodHoU cucmembl U Haxkamb KHonky BBO/ ons
npodosnKeHuUs1 2padyupoeKu G0 IMosIeJIEHUSI 38YKOB020 CU2Hala.

KAHARN 3 Tp 20.0°C

c1 23.00 mgn

Na*

. B Hekomopbix cny4qasx epadyupoeka Moxem 6bimb 3aKOH4YeHa Ha 3moMm
1 amane (oOHomo4e4Hasi 2padyupoeka). [nsi amoz2o criedyem Haxamb

KAHAN 3 TP 20.0°C

AKOHYUTE
NOBTOPUTL

4.4.4.2.2 [Ins npoBegeHns namepeHun B bonee LWMPOKOM uanasoHe cre-
AyeT BbIMONMHUTL PagyvpoBKy MO BTOPOMY rpadyupOBOYHOMY pacTBOpY.
[Mpouenypa rpagympoBKM MO BTOPOMY rpagyMpoBOYHOMY pacTBOpPY aHaro-
rM4YyHa rpagynpoBKe no nepBoOMy pacTBopy.
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MpOMbITb 3MEKTPOAHYI0 CUCTEMY U TePMOAATYMK [ kanan 3 Tp [ 020.0°C
nnm TepmomeTp (4.4.4.2.1) N NOMeCTUTb UX BO
BTOPOWN rpagyMpoBOYHbIA pacTeop. Mpn  pydHON MOMECTUTE 3NEKTPOR
ycTaHoBke TemnepaTtypsbl (Tp) Ha gucnnee nHau- BO BTOPOW PACTBOP
uupyeTcsa TemnepaTypa nepBoro pacrtesopa. Ms- WHAXMWUTE BBOA
MEHEHMNE 3HaYeHns TemnepaTypbl Ha 3TOM 3Tane
He BO3MOXHO. HaxaTb kHonky BBO/.

MNa*

KAHAN 3 Tp 20.0°C

Ha aucnnee npmnbopa oTobpaxaeTcs uamepsiemast
npudopom 3C anekTpogHon CUCTEMbI 1 TEMNepa-
Typa pacteopa (npu TP - nepsoro pacteopa). [Npwu 33.2 mv
yCTaHOBIIEHUN cTabunbHbIX NokaszaHum 3C
pasfaeTcd 3BYKOBOW CUrHarn.

Na*

- lMonb3oeamesib MoOXXem cam onpeaenumb MOMEeHm ycmaHoeJIeHuUsi cma-
1 6unbHbIx nokaszaHuu 3[C anekmpoOHOU cucmemMbl U HaXamb KHOIMKY
BBO/ ons npodosmkeHusi 2padyupoeku 00 nosiesieHuUsi 38yK0e020 CU2Ha-
Jia.

Ha agucnnen BbiIBOOAUTCA 3HaA4YeHuMe nokasaTtensd
aKTUBHOCTW WIMN KOHLEHTpauuu BTOoporo rpagyn- | KAHANS  Tp 20.0°C
POBOYHOIO pacTeopa npeablayLlien rpagynpoBKku
(NepBbIN pa3 — yCTaHOBIIEHHOE NPOU3BOAUTENEM
npudopa). Ecnn Heobxoommo pefakTupoBaHue, c2 230.00 mg/l
ncnonb3ysa kHonku A, ¥V, € 1 » cnenyet BBe-
CTU HY)XHOe 3HauyeHue (1, Npu HeobXOOAUMOCTU, | ya+
pa3mepHocTh). HaxaTb kHonky BBOL.
lMpu owubo04YHOM ucnonb308aHUU 80 8peMsi 2padyupo8KU pacmeopos C
00UHaKoebIM 3Ha4YeHUeM roKalameJsisi akmueHocmu (KOHUeHmpauyuu), Ha
ducnnee nosisnsiemcsi coobujeHue: «BHUMAHUE! 3TOT PACTBOP YXXE

UCITOJIb30OBAJICA. HAXKMUTE BBO[L». Ons ycmpaHeHusi owubKu Ha-
»)amb BBO/] u noemopumsb 2padyupoe8Ky no amopomy pacmeopy.

[locne rpagyvpoBKM MO BTOPOMY PacTBOPY MpU «OBYXTOYEYHOW» rpagyu-
poBKe Npubop BbIBOOUT Ha OUCMNEN COXpPaAHEHHOE B NaMATU 3Ha4YeHue Kpy-
TU3HbI 3NEKTPOAHOW XapaKTePUCTUKM U aBTOMaTUYECKU MEPEXonuT B PEeXum
N3MEPEHUN.

4.4.4.2.3 Npn «cTaHgapTHOM rpagympoBke» npubop npegnaraeT NpoBecTu
rpagyvpoBKy MO BTOPOMY rpagyMpoOBOYHOMY pPacTBOPY C €ro HarpeBaHuem
NN OXNaXKaeHneM.

. padyupoeka no Hazpemomy/oxna)x0eHHOMYy pacmeopy Mpou3eooumcsl,
1 ecsiu npednosiaczaemcsi npoeodumb aHasnu3 npob, memnepamypa Komo-
pbIX omju4aemcsi om memnepamypbl 2pPadyupo8OYHbIX Pacmeopos
6onee yem Ha 20 °C.
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eamb pacmeop, pX Komopoz2o Haubosiee omdasieH om 3Ha4vyeHusi pX; HO
Haxoosiutlicsi e npednoslacaeMoM duana3oHe u3smepeHul. UHa4ve nosy-
4YeHHble 8 pe3ysibmame 2padyupoeKU ¢ Ha2peeaHUeM uJlu OXJlaXOeHuUeM
emopo20 2padyupoeoYHO20 pacmeopa pe3ysibmambl Mo2ym 6bimb He
6€pPHbI.

i‘\: B kayecmee emopo2o 2padyupoeo4HO20 pacmeopa crsiedyem ucrnosib30-

[Mpwn npoagormkeHnn rpagyvpoBKM crieqyeT HarpeTb unn oxnaamTtb BTOPOM
rpagyvpoBOYHbIN pPacTBOp A0 MakcumarbHOW/MWHUMArbHOW TemMnepaTypbl
pacTBOPOB, B KOTOPLIX NpeanosiaraeTcsa npon3BoanTb N3MEPEHUS, HO HE Me-
Hee Yyem Ha 20 °C. Bo Bpemsi HarpeBaHUsl pekoMeHOyeTcsl nepemMelunBaThb
pacTBop.

[Mpouecc rpagympoBkM MOXeT ObITb 3aBepLUeH Ha 3TOM aTane, And 3Toro
cneayet HaxaTtb kHonky ABMEPEHMUE.

Ecnn Tepmogatyuk K npubopy He NOAKNoYeH
(Tp), mMuralowun Kypcop npeannaraet BBECTU [ kaHAR 3 Tp +0H0.0°C
3HayeHve TemnepaTypbl BTOPOro rpagyMpoBOY-
HOro pacTtBopa, U3MepeHHOEe KOHTPOSIbHbIM Tep-

HAFPEATE/OXNAOUTE
mMomeTpoM (4.3.2). JTan 3akaH4MBaeTCHA Haxa- BTOPOW PACTEOP
Tvem kHornku BBO[. Ecnn TemnepaTypa pacTBo- W HAXXMUTE BBOA
POB M3MEpSeTCs aBTOMATM4eCKN TO, HakaTb

a

kHonky BBOJ[] cnefyet nocrne JOCTUXEHUS Tpe-
ByemMoro ee 3Ha4YeHus.

KAHARN 3 Tp 40.0°C

Ha ancnnee npubopa otobpaxaeTca nsmepsemas

npnéopom SC aneKTpogHON cUCTEMbI U TeMnepa-
Typa pacteopa. pu ycTaHOBNEHUN CTabUIbHBIX 37.1 mv
nokasaHun SC pasgaeTcs 3ByKOBOM CUrHan.

Na*

. lMonb3oeamenb Moxxem cam oripedesiumb MOMEHM ycmaHO8JIeHUsI cma-
1 6unbHbIXx nokasaHull 3LC anekmpoOHOU cucmemMbi U Haxkamb KHonky BBO/[
oss1 npodosnkeHus1 2padyupoeku 00 nosiesiIeHUs1 38yKO8020 Cu2Hara.

Ha gucnnee npubopa otobpaxaeTcst Temnepatypa [kapans Tp  40.0°C
pacTeopa W 3HaveHWe mnokasaTensa akTUBHOCTY
UNU  KOHUEHTpauuu Harpetoro/oxnaxmneHHoro
BTOPOro rpagyvpoBOYHOrO pactsopa. Ecnu He- c2 230.00 mgn
00xoaMMO pefakTupoBaHue, crnegyet BBECTU
HeobxoaMmoe 3Ha4yeHue, Ucnomnb3ys KHomku 'V,
A, » 1 <. Haxatb kHonky BBO[. Na*
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Ha ducnnel ebieodumcsi 3HaYeHuUe pacmeopa moJibKO npu ycsosuu, 4mo
memnepamypa pacmeopa usMeHusliacb He MeHee 4yeM Ha 20 °C. B npo-
mueHoM crny4ae, cnedyem Haxamb USMEPEHWUE u nepelimu 8 pexum
usmepeHul 6e3 npoesedeHusi epadyupoeKU Mo Hazpemomy/oxnax0eHHOMYy
pacmeopy.

Ecnu npu epadyupoeke nony4eHHasi Kpymu3Ha Jiexum eHe rnpeoesios
(70...110) % Ha Qucnnee npubopa nosiensiemcsi coobweHue: «BHUMAHUE!
PE3YI/IbTATbl HACTPOUKN HE BEPHbI. HAXXMUTE BBO/A» Mocne amo-
20 npubop npednazaem noemopums 2padyupOoBKyY.

[Mpnbop BbIBOAUT HA AUCNIIEN COXPAHEHHOE B NaMsTV 3HAYEHUE KPYTU3HbI
3MEKTPOAHOW XapaKTEPUCTUKN U aBTOMATUYECKN NEPEXOOUT B PEXUM U3MEpe-
HUW.

Mpn aToM Ha aucnnee npubopa BbICBEYMBAETCA OAMH U3 3HAKOB, YCITOBHO MO-
Ka3blBaloOLLMX COCTOAHME ONEKTPOOHOM CUCTEMbI. Hpke nokasaHa paclumdopoBka
3HaKoB.

3Hak S5 (MB/pX)

KAHA 3 Tp 20.0°C ﬁ -60,5...-58
femny
i’ 1 -58...-56 nnmn

2.873 px 61 ..-605
Na* -
20.01.06  16-03 MeHee - 56 unu

oonee - 61

3Haku ﬁ ﬂ MOKa3bIBaKOT, YTO AMEKTPOAHAasA CYCTeMa HevcripaBHa Unum npu rpa-

AynpoBKe ObIn AonyLeHbl ownbKn. 3HaK ﬁ racHeT 4yepes 3 cek. rnocrne nosiene-
HUS, KaXKabl U3 ABYX APYrMX ropuUT A0 NPOBEAEHUS CreayoLEN rpaaynpOBKU.

4.4.4.3 MHoroTo4e4Has rpagympoBkKa

[Mpoueaypa MHOroTouMeYHOM rpagyvpoBKM aHanorMyHa npoueaype, onu-
CaHHOW B npeablaywem pasgene.

Mpn aTOM rpagymMpoBKa MO HarpeToMy/oxnaxaeHHOMY pacTBOpY He npen-
naraetcs 1M He npou3BoauTtcs. [locne rpagyvpoBkM no BTOpoMy npubop
npeasiaraeT NPoOBECTU rpagynpoBKYy MO TpeTbeMy, YETBEPTOMY N NATOMY pac-
TBOpaM.
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[MPpOMbITb ANEKTPOOHYIO CUCTEMY U TEepMOAATYUK
unn tepmomeTp (4.4.4.2.1) n nomectutb ux B |KAHANS  Tp  20.0°C
TpeTui rpagympoBOYHbINA pacTBop.
[Mpn py4yHOM ycTaHOBKe TemnepaTypbl (Tp) Ha MOMECTUTE 3NEKTPOL
avcnree uHAMUMpyeTcs TemrnepaTtypa MepBoro B TPETUWU PACTBOFP
pactBopa. M3ameHeHne 3HayeHus Temnepartypbl VI HAXMAWTE BBOA
Ha 9TOM 3Tane He BO3MOXHO. HaxaTb KHOMKY | ya*

BBOA.

,;_"E Pacmeopsl, npuMeHsieMble nNpu MHO20mMo4Ye4yHoli 2padyupoeke, credyem

ucriosib3o8ame nocsiedogamesibHo om 6osibwe20 (MeHbWez20) 3Ha4YeHus!
rnokasameJsisi aKmueHocmu (KOHUeHmpauuu) K MeHbwemy 6onbwemy
(6onbwemy) B cnydae owubku Ha ducnsee npubopa nosiesnissemcsi coob-
weHue: «BHUMAHUE! PACTBOPbLI HY)XHO NMPUMEHSTb 10 MNMOPSAKY.
HA>XMUTE BBO/4».

[Mocne 3aBepLueHWs rpagyyvpoOBKM MO KaxaoMy U3 nocneayrowmux pacTso-
poB NpUOOpP BbIBOAUT Ha AUCMNEN BbIMUCHEHHOE 3HAYeHUEe KPYTU3HbI Ha OT-
peske aNneKTPo4HOMN XapaKTePUCTUKKN, OrpaHUYEHHOM 3TUM PacTBOPOM.

‘pagyvpoBka MOXeT ObITb 3aBeplUeHa Ha NoboM aTarne HaxaTnemM KHOIMKK
U3MEPEHMUE. lNocne 3aBeplieHns rpagympoBKM MO MSTOMY pacTBoOpy npu-
6op BbIBOAUT Ha OMCNNEN COXPaAHEHHOE B NaMsiTU 3HaAYeHWe KPYTU3HbI Ha
nocnegHemMm OTpe3ke 3MEeKTPOAHOW XapaKTepUCTUKN N aBTOMaTUYeCKu nepe-
XOOMUT B PEXUM N3MEPEHUN.

4.4.4.4 lNpoBepka NpaBUNBHOCTU TPagyMpPOBKN NPOU3BOOUTCS B pexumve
N3MEepPEHUN.

[ns1 9TOro HY>XHO MPOMbITb 3NIEKTPOLAHY0 CUCTEMY U TEPMOAATYMK UNN KOH-
TPOnbHbIN TepMoMeTp (4.4.4.2.1) n NOrpysnTb B rpagyupoBOYHbLIN PacTBOp,
He MCMoNb3oBaBLUMUCA MpPU rpagympoBKe, HO HaxoOAWMNCA B AnanasoHe
namepeHnwii, Hanpumep, 50 mr/am°. TMpy MCNOML30BaHUM PYYHOI YCTAHOBKM
TemnepaTypbl crieayeT BBeCTU TemnepaTtypy pacteopa (4.3.2).

[Mocne ctabunusaumm nokasaHuWM Ha guCnnee LOSMKHO YCTaHOBUTBLCA 3Ha-
YeHue rnokasaTtensa akTMBHOCTU (KOHLEHTpauuK), oTinyaoLwasacs oT 3Ha4YeHUs
MCMonb3yemMoro pacTteopa Ha BenuvyuHy He boriee 4onyCTUMOWM MOrpeLLIHoCTH
(Tabnuua 2). B npoTMBHOM cryyae rpagynpoBKy crielyeT noBTOPUTb.

lNpu kaxxdom nepemeweHuu u3 oOHO20 pacmeopa 6 Apya2olU 351IeKmpoo-
Hyr cucmemy crnedyem muiamesibHO MPOMbi8amb OUCMUIIUPOBAHHOU
eodol u (enamenbHO) ucrnosb3yemol npobou. Kannu ydansmb gunbm-
poeanbHolU 6ymazoll.
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4.4.5 N'pagyvpoBKa npudopa Ans UaMmepeHU ¢ NOMOLLbI MOHOCEesIeK-
TUBHbIX 3NIEKTPOAOB, 3HAYEHMUA KOOPAUHAT U30MNOTEHLMANbHON TOYKM
KOTOPbIX HE HOPMUPOBAHbI

. U3smepumenbHbIlU anekmpod eblibupaemcsi 8 3asucuMmocmu om mpebye-
1 Mo20 Oduana3oHa u3MepeHul ornpedesiieMo20 UOHa U memmnepamypbl
aHanu3upyemoz20 pacmeopa.

4.4.5.1 B paHHOM pasgene npuBoaUTCS NpuMmep rpagymposku npubopa B
eanHuuax koHueHTtpauum noHos NOj3'. B aTom cnyyae B kayecTBe uU3Mepu-
TENbHOrO 3rieKTpoda pekoMeHayeTcs wucnonb3oBatb anektpon JJINC-
121NO3; unun aHanornyHbln (NocTaBnseTca no oTaenbHOMY 3akasy). [pagyu-
POBKY NPOU3BOASAT MOCrie NpoBeAeHUs NoL4roTOBUTENbHbIX onepauni (3, 4.3).

[na rpagyvpoBku npubopa B pexnume naMepeHunin nokasatesnsi akTMBHOCTU
(KOHLIEHTpauumM) UCNOSb3YTCS OT OAHOMO 40 YeTbipex rpagympoBOYHbIX pac-
TBOPOB C paBHbIMW TEMMepaTypamu.

. padyupoeoyHblie pacmeopbl 20mMO8sIMCs1 M0 coomeemcmeyruw,um me-
1 modukaM e 3asucuMocmu om euda aHaJlu3upyemMo20 UOHa, Harnpumep,
rOCT 29270-95. «[Mpodykmbi nepepabomku nnodoe u osouweli. MemoOdnbi
onpedesnieHUs1 HUMpamoe».

['pagynpoBOYHbIE PacTBOPbLI CrieayeT MUCNonb3oBaTh NocnegoBaTensHO Mo
Mepe BO3pacTaHuMs MX KOHUeHTpauun. KoHueHTpauus pacTBOpPOB AOSIKHA
HaxoOuUTbCA B AnanasoHe npeanoraraemMblx usamepeHun. PasHunua nokasate-
NS aKTUBHOCTU MOHOB Y rpagyMpOBOYHbIX PAaCTBOPOB AOSMKHA ObITb HE MeHee
0,5 pX.

TemnepaTtypa npuMmeHsieMblX Npu rpagympoBke npubopa pacTBOPOB OOSK-
Ha OblTb OOWHAKOBOW W paBHOW TemnepaTtype aHanuanmpyembiXx pacTBOPOB
(£1,5 °C). Mpu ucnonb3oBaHUN rPagyMpPOBOYHbLIX PACTBOPOB UMELLIMX TEM-
nepaTypy OKpyXarwLlen cpefbl peKoMeHOyeTCcHd BblaepxaTb UX Npu KoOMHaT-
HOW TemnepaType He MeHee 4aca. PacTBopbl C Apyron TemnepaTtypon peko-
MeHOyeTCq TepMOoCTaTUpoBaTh.

B npouecce rpagynpoBku B namsaTb npubopa BBOASATCSA 3HAYEHUS nokasa-
Tens akTMBHOCTU UITN KOHLIEHTpauUumn rpagyMpoBOYHbIX paCcTBOPOB B TEX en-
HULAX M3MepeHUn, KoTopble BblfiM YCTaHOBMIEHbI B MOMEHT nepexoa B pe-
XUM rpagyvmpoBKN.

4.4.5.2 poMbITb 9NEKTPOOHYIO CUCTEMY U TepMoaaTyuMK UM TepMOMeETP
AVUCTUNNMPOBAHHON BOOOW TOW >Xe TemnepaTypbl, YTO U rpagympoBOYHbIE
pacTBoOpbl M (kenaTtenbHO) 0TOBpaHHOM YacTblo rpagyMpoOBOYHOrO pacTBopa,
Kannu yaanuTb unbTpoBanbHOW Gymaron n nNoMecTuTb UX B NEpBbIN rpa-
[YVPOBOYHBIN pacTBop, Hanpumep 6,24 mr/am°.

HaxaTb u yaepxusaTb B TeveHue 2-3 ¢ kHonky HACTPOMKA.
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Ecnu TepModaTuuk K mpubopy He nopknioueH |KAHAN2  Tp [£020.0°C
(Tp), cneayet BBECTU 3HadYeHMe TemmnepaTypbl

nepBoro rpagyMpoBOYHOro pacTBopa, U3MepeH- MOMECTWUTE 3NEKTPOA
HOEe KOHTPOSibHbIM TepmMomeTpoMm (4.3.2). B nio- B NEFBLIW PACTBOP
6om crnyyae aTan 3akaH4UMBaETCs HaxaTuem W HAXMWUTE BEOA

kHonkn BBO[. No, -

KAHARN 2 Tp 20.0°C

Ha ancnnee npubopa otobpaxaeTca nsamepsemas

npubopom 3C anekTpoaHON CUCTEMbI U TEMNepa-
Typa pacteopa. [1py ycTaHOBNEHUN CTabUNbHbIX 434.0 v
nokasaHun O0C pasgaeTcs 3ByKOBOW curHarnn.

Mo -

. Monb3oeamenb Moxxem cam onpedesiumb MOMEHM ycmaHoeJsIeHUsi cma-
1 6unbHbIx nokasaHul 3L C anekmpoOHOU cucmeMbl U HaXamb KHOIKY
BBO/[ ons npodosnkeHusi 2padyupoeku 00 rnosiesieHUs1 38yK08020 Cu2Ha-
na.

Ha gucnnen BbiBOOAUTCA 3Ha4YeHue nokasaTtens
aKTMBHOCTM WNN KOHUEHTpauun nepsoro rpagyw- |KAHAN2  Tp  20.0°C
POBOYHOrO pacTBopa npeabiayLlen rpagympoBKu
(nepBbIN pa3 — yCTaHOBIIEHHOE NPOM3BOAUTENEM
npubopa). Ecnu Heobxoommo pefakTupoBaHue, c1 006.24 mg/l
ncnonb3ysa kHonkn «, », A n 'V cnegyet
BBECTU HYXXHOE 3HayeHue (U, Npu HeobxoauMo- | Nos-
CTW, pasamepHocTb). HaxaTb kHonky BBOA.

. B HekomopbIx cny4asix epadyupoeka Moxem 6bimb 3aKOH4YeHa Ha 3Mom
1 amane (odHomo4e4yHasi epadyupoeka). [ns amoz2o cnedyem Haxamb
kHonky NSMEPEHMUE.

lpu Haxamuu kHonku W3MEPEHUE Ha

no6omM amane 2padyupoeku Ha oucrnel [ auans - 20.0°C
8bI8OOUMCST MEHI0, I0380JISIIOULEE 3aKOH-
4yumb 2padyupoeKy U 6bIUMmuU 8 Pexum
usmepeHull unu noemopumse npedbIdywul
aman e2padyupoeku. llpu 3aeepweHuu epa- | NOBTOPUTEL
dyupoeku npubop ebieedem Ha ducnsel
COXpaHeHHoe 8 MamMsmu 3Ha4vyeHue Kpy-
MUuU3HbI 371eKMPOOHOU XapaKmepucmuKu u
nepetidem e pexxum usmMepeHud.

1]

4.4.5.3 [Ina npoBefeHNs namepeHin B bonee WMPOKOM uanas3oHe crieny-
€T BbINOMHUTb FPagyMpoOBKY MO BTOPOMY rpagympoBOYHOMY pacTBOpPY, Ha-
npumep 624 mr/om°.

[Mpouenypa rpagynpoBKn No BTOPOMY rpagympoBOYHOMY pacTBOpPY aHarno-
rmMyHa rpagympoBKe No NepBOMY pacTBOpY.
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[MpOMBbITL 3NEKTPOAHYIO CUCTEMY U TepMoaaTymK
unn TepmomeTp (4.4.5.2) n NOMECTUTb UX BO
BTOPOW rpayupOBOYHbIN PacTBOp.

Mpn pydHOM ycTaHoBKe Temnepatypbl (Tp) Ha
aucnnee uvHAMUMPYeTCs TemnepaTypa nepBoro
pacTtBopa. M3ameHeHne 3HayeHuss TemnepaTtypsbl
Ha 3TOM aTane He BO3MOXHO. HaxaTb KHOMKy
BBO[.

KAHAR 2 Tp 20.0°C

NOMECTUTE 3NEKTPOA
BO BETOPOU PACTBOP
W HAKXMUWUTE BEBOL

Mo -

Ha avcnnee nprbopa otobparkaeTca namepsemas
npubopom 3LC anekTpogHOn CUCTEMbI U TEMNepa-
Typa pacteopa (npu TP - nepeoro pacteopa). [Npwu
YCTaHOBIEHNN CTabunbHbIX NokaszaHun 3C
pasgaeTcd 3BYKOBOW CUrHarn.

KAHAN 2 Tp 20.0°C

317.7 mv

No; -

Ha pucnnen BbiIBOOUTCS 3HAYeHMe nokasaTens
aKTUBHOCTU (KOHLEHTpaLumm) BTOPOro rpagyvmpo-
BOYHOrO pacTBopa npeabiaywien rpagyvpoBKu
(NepBbIN pa3 — yCTAHOBMNEHHOE «MO YMOSTHAHUION ).
Ecnn HeobxoouMmo pepaktupoBaHuWe, UCMOoNb3ys
KHoMkn «, >, A n V¥ cregyeTt BBECTU HYXHOe
3HayeHue (K, npu HeobxoguMMoOCTW, pasmMep-
HocTb). HaxkaTb kHonky BBO[.

A\

. lMonb3oeamenb Moxem cam onpedesiumb MOMEHM ycmaHoeJIeHuUsl cma-
l 6unbHbIx nokasaHul 3[JC anekmpodHoUl cucmemMb! U NPooosLKUMb 2padyu-
poekKy, Haxkae kHornky BBO/] 0o nosieneHusi 38yKoe020 cuz2Harsa.

KAHAN 2 Tp 20.0°C

c2 624.00 mgn

No; -

Mpu owubo4yHOM ucnosib308aHUU 60 epemMsi 2padyupoeKU Pacmeopoe C
00uHaKoebIM 3HaYeHUeM rokKa3amersisi aKmueHocmu (KOHUeHmpauyuu), Ha

ducnnee nosienssemcs coobujeHue: «BHUMAHUE! 3TOT PACTBOP YXXE
UCIIO0JIb3OBAJICA. HAXKMUTE BBO[». Ons ycmpaHeHusi owubKu Ha-
x)amb BBO/L] u noemopumsb 2padyupoeKy no emopomMy pacmeopy.

/A

CoobuweHue «At > 1,5 T» nosiensiemcsi Ha ducnsee npu asmomamuye-
CKOM u3MepeHuUu memrnepamypbl, €c/iu npeebiweHa donycmumasi pa3Hu-
ua memnepamyp 2padyupoe8oYHbIX Pacmeopos.

4.4.5.4 Tlocne rpagyvwpoBKM No BTOPOMY MNpubop npennaraeT npoBecTu
rpagyvpoBKy Mo TpeTbeMyY, YETBEPTOMY U NATOMY pacTBopaM.

[MpOMbITb 9NEKTPOAHYIO CUCTEMY U TEepMOLaTYMK
unn tepmomeTp (4.4.5.2) 1 noMecTuTb UX B Tpe-
TUN TPagyyMpoBOYHbIN pacTeop. [Npu pydHoU yc-
TaHoBKe Temnepatypbl (Tp) Ha aucnnee nHANLM-
pyeTca TemnepaTypa nepBoro pacrteopa. Mame-
HeHWe 3Ha4YeHus TemnepaTypbl HA 3TOM 3Tane He
BO3MOXHO. HaxxaTb kHonky BBO[.

KAHAN 2 Tp 20.0°C

NOMECTUTE 3NEKTFOA
B TPETUW PACTBOP
U HAKMWTE EBO[L

No; -
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[Mpouenypa MHOroTOYEYHOM rpagyMpoBKM aHanormyHa npouegype, onu-
CaHHOM paHee.

Pacmeopsbl, npuMmeHsieMble npu MHO20mo4e4yHol 2padyupoeke, credyem
ucriosib3o8ame fnocsiedosamesibHo om 6osibwe20 (MeHbWez20) 3Ha4YeHust
rnokasameJsisi aKmueHocmu (KOHUeHmpauuu) K MeHbweMmy 6onbwemy
(6onbwemy). B cnyyae owubku Ha ducnsiee npubopa nosiesisiemcsi coob-
weHue: «BHUMAHUE! PACTBOPbLI HY)XHO NMPUMEHSTb 10 MMOPSAKY.
HA>XMUTE BBO/4».

Ecnu npu epadyupoeke nosiy4eHHasi Kpymu3Ha Jiexxum eHe npeodesios
(70...110) % Ha ducnnee npubopa nosiensiemcsi coobw,eHue: «BHUMAHUE!
PE3YI/IbTATbl HACTPOUKU HE BEPHbI. HAXXMUTE BBO/» Mocne amo-
20 npubop npedsazaem noemopums 2padyuposKy.

[Mocne 3aBepLUEeHUsA rpagyvpoBKM MO KaXxOoMy M3 Nocreylowmnx pacTtBo-
poB NPUOOP BbIBOAUT Ha AUCMNEN BbIMUCAEHHOE 3HAYeHUEe KPYTU3HbI Ha OT-
pe3Kke 3MeKTPOAHOW XapaKTePUCTUKN, OrpaHUYEHHON 3TUM PacTBOPOM.

pagynpoBka MOXeT ObITb 3aBeplLUeHa Ha NtoboM aTane HaxaTnemM KHOMKK
U3MEPEHMUE. MNocne 3aBeplieHns rpagympoBKM MO MNSATOMY pacTBOpy Npu-
bop BbIBOAUT Ha OUCMNEN COXPaAHEHHOE B NMaMsiTU 3HaAYeHWe KPYTU3HbI Ha
nocnegHemMm OTpe3Kke 3MEeKTPOAHOW XapaKTepUCTUKN N aBTOMaTUYeCKu nepe-
XOOUT B PEXUM U3MEPEHUN.

Mpu nepexone npubopa B pexmm M3MEPEHUN Ha aucnnee npubopa BbiCBEYN-
BaeTCH OVH M3 3HAKOB, YCIOBHO MOKa3blBAOLUMX COCTOSIHUE 3neKTPOOHOU CUC-
TeMbl. Hke nokasaHa paclumdpoBKa 3HaKOB.

KAHAN2 Tp  200°C ?HaK Sa2s (MB/pX)
~ ﬁ 50 ... 70 nu6o 25 ... 35
624.00 mgn
<50 nn >70
NO3 _ ﬁ nmbo
20.01.06  16-03 <95 urn > 35

3Hak ﬁ NOKa3bIBAET, YTO ANEKTPOAHAA cucTema HeucrnpasHa Unn npu rpagym-

poBKe Obinn AoNYLLEHbI OLLIMOKN. 3HaK ﬁ racHeT Yyepes 3 CeK. Nocrie NnosBreHns,
OPYrov roput 40 NPOBEAEHNA CneayoLLen rpagynpoBKu.

4.4.5.5 llpoBepka NpaBUNbHOCTU TPagyMpPOBKN MPOU3BOAUTCH B pexume
namepeHuin. [ins atoro crnegyet NnpombiTh (4.4.5.2) 1 NOrpy3nTb 9NEKTPOOHYIO
CUCTEMY U TepMoaaTyMK (UM KOHTPOSbHbIN TEPMOMETP) B rpagynpOBOYHbIN
pacTBOp, HE MUCMNOMb30BaBLUNNCA MPU rpagynmpoBKe, HO Haxo4saWMNCAa B ana-
nasoHe N3MepeHuin, Hanpumep, 624 mr/om®.

TemnepaTypa 3TOro pactBopa He OOShKHa OTnMyaTbCsl OT rpagyupOBOYHbIX
bonee yem Ha 1,5°C.
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MNocne ctabunusauun nokasaHwn Ha gucnnee AOSMKHO YCTaHOBUTBLCH 3Ha-
YeHne KOHLEHTpauun, oTrmyarLasacs oT 3Ha4YeHUs UCnonb3yeMoro pacTtBo-
pa Ha Benn4nHy He 6ornee gonycTMMoun norpelHocTu (Tabnuuya 2). B npoTus-

HOM criydae rpagyvMpoBKy crieayeT NoOBTOPUTD.

lpu kaxdom nepemMeuwieHuUU u3 oOHO20 pacmeopa 8 Opyaol 351eKmpoo-
Hyr cucmemy csedyem muamesibHO MPOMbieamb OUCMUJIIUPOBAHHOU
eodol u (enamesbHO) ucnosb3yemMou npobou. Kannu ydansmb unbm-

posasnbHolU 6ymazou.

4.4.6 YcTtaHOBKa nepuoaa npoBeaeHUs rpaaympoBKu

[Monb3oBaTenb MOXeT YyCTaHOBUTb Mepuon NpoBedeHus criefyolen rpa-
AYVPOBKU OS5 KaXXO0ro U3 KaHasnoBs. YCTaHOBKa NepuoanyHOCTU rpagyvpoBKU
Npon3BoauTCA Yepes MeHto npnbopa. Haxatb kHornky MEHIO.

4.4.6.1 BblbpaHHbIii kKaHan ucnonb3yeTtcs Ana paboTel ¢ MoHamm HY, Na’,

Li™.

Ecnu BbIBpaHHbIA kKaHan HAacTPOEH ANs aHanusa
noHos H', Na*, Li* Haxumas kHonku A unu 'V
NepeMecTuUTb PaMKy Ha CTPOKY

«TUMN HACTPOWUKWU» rmasHoro meHio npubopa u
HaxxaTb KHonky BBO/.

Ha gucnnen BbIBOAUTCA MEHIO rpagyvpOBKu.
Haxumasa kHonkn ¥ nnu A nepemMecTuUTb pamky
Ha ctpoky «[MEPMOLO HACTPOMKWU» n HaxaTb
kHonky BBOA.

KAHAR 1

KOHTPONb
(TUN HACTPOUKM |
BMO UOHA

YACHI

ASbIK - LANGUAGE

KAHANN 1

OBYXTOYEYHAR
CTAHOAPTHARA
MHOMOTOYEYHARA
KOOPOWHATEI pHi u Ei
IMEPUOL HAC TPOUKW|

4.4.6.2 BblbpaHHbIN KaHan He ucnosnb3yetcsa ongd
Li*.

aHanmsa noHoB H*, Na’,

Ecnu BbIOpaHHLIN KaHan He HACTPOeH Ans aHa-
nm3a uoHoB H', Na’, Li" Haxumas kHomku A

um ¥ nepemMecTuTb PamKy Ha CTPOKY [MaBHOMo
MeHio npubopa «MEPUOL HACTPOUKU» 1 Ha-

XaTb kHonky BBOA.

KAHAN 2

KOHTPONb A
IMEPUOO HAC TPOUKMW|
BUA UOHA

YACHI

ASLIK - LANGUAGE ¥

4.4.6.3 Ha gucnnen BbIBOOAUTCA 3Ha4YeHMe OHEN M YacoB MeXay nposene-

HUSIMW TpagyMpPOBKX, YCTAHOBIIEHHbIE PaHee.
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Haxumaa kHonkn V¥ unn A nepemecTuUTb Kypcop
Ha CTPOKy 3Ha4YeHne OHel u YacoB nepuoga npo- | KAHAR 1
BeleHUs cneayowen rpagynposkn KHonkamn A,
V., » 1 <« BBecTun Tpebyemble 3Ha4YeHusi. Ha- | NEFPMOL HACTPOMKM
XaTb kHonky BBOM. lNpn yctaHoBke nepuoga
«00» «00» (ycTaHOBNEHHOrO «MO YMOJTHaHUIO») U
Ha)kaTun kHonku BBOJ[ aktuBmM3auus cumrHanmaa-
LM HEe NPOUCXOONT.

20 OHEW 1§ YACOB

Mpn JOCTMXKEHWUM yCTaHOBMEHHOW AaTbl U BPEMEHW Ha Aucnnee npubopa

NosIBNSIETCA MUTaloLLMIA 3HaK ﬁ . 3Hak nponagaeT nocne Bxoda B PeXUM rpa-
AYVPOBKM UNN N3MEHEHUS 3HAYeHNsI neproaa rpaayupoBKu.

4.5 PeXXuM KOHTpPONA napamMmeTpoB

PeXnm KOHTpPONs MO3BOSIIET KOHTPONMPOBATb MNapameTpbl 3NeKTPOAHOM
CUCTEMbI 1 YCNOBUS NOCNeaHEN rpagynpoBKN Ans BbIbpaHHOro KaHana.

B pexume KOHTpOIs Ha gucnree nocregoBaTenbHO oTobpaxatoTca:
e 3HA4YeHUsa KoopauHaT M30MNoTeHUMANbHOW TOYKN (ECNKU BbIOPAHHLINM KaHarn
HacTpoeH ans aHanusa noHos H*, Na“, Li");
e yCpeOHEeHHOe 3HadeHne TemnepaTypbl rpagyMpoOBOYHbLIX PacTBOPOB, MNpuU-
MEHEHHbIX NpWU nocrnegHen rpagympoBke. Ecnn BbIbOpaHHbIM KaHan HacTPOeH
ona adanusa moHos H', Na’, Li" n nocnegHein nposegeHa «cTaHOapTHas»
rpagyvpoBKa, B peXxunme KOHTpOons, KpoMe Toro, otobpaxaeTtcs Temneparypa
BTOPOro HarpeToro/oxnaxgeHHoro pacteopa;
e 3HaAyeHUs NokasaTens aKTUBHOCTM (KOHLEHTpaLUUKN) 3TUX pacTBOPOB;
e [OCIfe 3HaA4YeHus1 BTOPOro M nocregywmx (npy «MHOrOTOYEYHOW» rpa-
OYyMpPOBKE) pacTBOPOB OTOOpaXKarTCA 3HAYEHUSA KPYTU3HbI 3MEKTPOAHON CUC-
Tembl npu 25 °C Ha oTpe3ke XapakKTepUCTUKK, OrPaHUYEeHHOM 3TUM PacTBO-
powm;
e BpeMd nocnegHen rpagynpoBKu.

[Mepexoa B pexxumM KOHTPONs NpOn3BOAUTCA Yepes rnaBHOe MeHo npubopa.
HaxaTtb kHonky MEHIO.

KAHA 1

[KOHTPOIb | A
Haxnmasa kHonkn A wnnu ¥V nepemMecTuTb pamky | TUM HACTPOWMKM

Ha ctpoky KOHTPOIJ1b n Haxatb kHonky BBOL. BMO MOHA

YAChI

A3bIK - LANGUAGE V¥

[Mepexon OT OAHUX KOHTPOSNIMPYEMBLIX 3HAYEHUM K OPYrMM MpPOu3BOAUTCA
kKHonkamn V¥ 1 A. BbIxog M3 pexmma KOHTPOSib MNPOU3BOAUTCA HaXaTUeEM
kHonkn ASMEPEHME.
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KAHARN 1 KAHARN 1
pHi = 7.000 A S, =-59.2 mV/pH 100% A
Ei=-25 mV pH3 = 9.179

Tk = 20.0°C S,5 = -58.0 mV/pH 98%

pH 1 = 4.005 16.03.06  13-35

pH2 = 6.857 v L L EE T v

4.6 PaboTa ¢ nepCcoOHanbHbIM KOMMNbTEPOM

[Mpnbop moxeT paboTatb ¢ nepcoHanbHbiM KoMmMnbioTepoM (M1K). Mpn aTtom
npndop npucoegmHaetTca k COM-nopty unn USB-nopty lNK. CBa3b ocyuiecT-
BNsieTCA Npu NnoMoLmM nocregoBatenbHoro nHtepgenca RS-232C.

MocnepoBaTtenbHbIi UHTEpdenc RS-232C — 9TO NPOMbILLNEHHbIN CTaH-
AapT Oond nocrnegosaTenbHOW AByHarnpasBfieHHOM acCUMHXPOHHOW nepenayv
AaHHbIX. B MMKPOKOHTPONMEPHbIX CUCTEMAxX 3TO OAMH M3 Hambonee 4vacTo
BCTPEeYaoLWmnXCcs NHTePdEencos.

NHTepdenc obecneunBaeT coeanHeHe OABYX YCTPOUCTB, OOQHO U3 KOTOPbIX
HasbiBaeTca DTE (Data Terminal Equipment) — OO[] (OkoHeuHoe O6opyao-
BaHune [aHHbix), BTopoe — DCE (Data Communications Equipment) — Ol
(O6opynosaHue lNepenaun OaHHbix). B Hawem cnyvyae DTE (OOM) — ato
komnbtoTep, a DCE (Ol4) — ato npubop.

B oTnnume ot napannesnibHOro noprta, COCToSALEro u3 BoCbMu MHoOpMauu-
OHHbIX NIMHUM W 3a OAMH TaKT nepegatowero 6anmt, nopt RS-232C Tpebyet
TOMNbKO OfHY TaKylto NIMHMIO, NO KOTOPOW MocregoBaTesibHO nepefaetca out
3a Gutom.

Cneuundukaums RS-232C He orpaHu4mMBaloT MakCUMarbHYy OfWHY Kabe-
N4, HO OrpaHN4MBalOT MaKCMMarnbHOEe 3HayeHWe €ero eMKOCTU BENTMYUHOM
2500 n®. EMKOCTb MHTEPdENCHLIX Kabenen pasnuyHa, ogHako obLuenpuHs-
TOW ONUHOM cunTaeTtcs anvHa 15 metpos (ao 20000 6on).

Kabenb gna coeguHeHuns npubopa k COM-nopty lK, a Tak e AuUck, co-
aepxawumn nporpammy cBasm ¢ MK 1 MHCTpPYKUKUIO NO yCTaHOBKe M paboTte C
nporpammMmon, no TpeboBaHMIO 3akasumMka, MOXET BKIOYATbCA B KOMMMEKT
npnbopa. Kpome Toro, nporpamma cesaau ¢ MNK n MHCTpyKUMS NO yCTaHOBKE U
paboTe ¢ nporpamMmon HaxoauTca Ha cante http://www.izmteh.ru/ B IHTepHe-
Te.

Kabenb gna coeguHeHnsa k K nogkntovaetca kK COM-nopTy po3eTkou
DB-9F (female — «mama»), K npubopy - sunkon MD-4 (male — «nana»). Ka-
6enb MOXHO W3roTOBUTb CaMOCTOATESNIbHO W3 CcTaHgapTHoOro kKabens
COM-nopTa, 3ameHus Busiky DB-9 (male) Ha Bunky MD-4 (tTabnvua 3).

B tabnuue 3 nokasaHo Ha3HavyeHue KoHTakToB coeauHmnTensa DB-9. Tabnu-
La Takke MokasblBaeT pacnanky BUMKWM obopynoBaHusi o6paboTkm OaHHbIX
(DTE) MK n po3seTkn, nogkntodaemon k npudopy (DCE).
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Tabnuuya 3

KoH- | HanpasneHve nepenayn n HasBaHue | KoH-
TaKT curHana TaKT

1 Carvrier Detect (CD) Hanuyue Hecy-
LLIen YacTOoThl

5 <LlReceived Data (RD) MpuHumaemsief
aHHble
3 Transmitted Dataj 1
enl O (TD) lNepenasaemble gaHHbIE
RD| O2 _~ 4 b Data Terminal Ready
o (DTR) lNotoBHOCTL OO/
;i; 5 | [Signal Ground (GND) O6wwmit
' 6 |k Data Set Ready (DSR)[loTtoBHOCTH
onpg
7 b Request To Send (RTS) 3anpoc Hal
nepenavy
s | Clear To Send (CTS) l'oToB nepena-
BaTb
9 | Ring Indicator (RI) Hannune curHanal
Bbl30Ba

[ns nepenaym gaHHbIX npegHasHadeHbl uenn RD n TD. OcTtanbHble uenu
npegHasHayeHbl Ans nHguvkaumm coctosiHms yctponcts (DTR, DSR), ynpas-
nenunsa nepepadven (RTS, CTS) u mHgukaumm coctosiHua nuvHum (CD, RI).
MonHeIn Habop uenen UCNonNb3yeTcs ToNbKo ANda nogkntyeHna K MK BHeLw-
Hero mogema. B Hawem crnydae mcnonbayetcs Tonbko 3 uenu (RD, TD n
GND).

Ona npucoeamHeHna npubopa k USB-nopty lNK cnegyeTt ucnonb3oBaTb
cTaHgapTHble nepexogHukn USB - RS-232 (pucyHOK 6) (B KOMMMEKT NOCTaBKW
npubopa He BxoasaT). MNpu atom kabenb Ans coeauHeHust npubopa k COM-
NOpPTY NOLKMNIOYAETCA K NEPEXOOHUKY.
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PucyHok 6 - lNepexogHukn USB - RS-232

[Tocne NogKNYeHUs Takoro nepexogHuka n yctaHosku apansepoB B 1K
noasnsetca sBupTyanbHbin COM-nopT, 4Yepe3 KOTOpbIN MOXHO 0bwaTtbca C
npunoopomM. Homep atoro supTtyanbHoro COM-nopTa MOXHO Yy3HaTb, OTKPbIB
ancnetyep yctpouncts MK (ctpoka «[MopTel (COM n LPT»)).

[Mporpamma «Analytics» no3BondeT cuMTbiBaTb pe3yribTaTbl U3MEPEHUN
npnbopos, oTobpaxaTb UX B BUAE Tabnuubl v NMMHENHOrO rpaduka.

4.7 Ucnonb3oBaHMe BbIBOAOB AN NOAKIOYeHMUA aHanoroBbIX UC-
NOSIHUTESIbHbLIX YCTPOMUCTB

4.7.1 Tpnbop MOXEeT COBMECTHO paboTaTb C GIOKOM aBTOMAaTU4YECKOro
TUTpoBaHuA. [na aToro crnegyet noaknounTb Bxon 6noka kK rHesgam 2V um
OBLLIMN, koTopble HaxoaATCs Ha 3afHel CTeHke npeobpasoBaTens (PUCYHOK
2). Pabota komMmnnekTa ans TMTpoBaHWA NpoOn3BOANTCSA B COOTBETCTBUM C YKa-
3aHMSIMKN 3KCnnyaTauMOHHON AOKyMeHTauMm 6roka aBToOMaTU4eckoro TUTPO-
BaHuA.

4.7.2 BTOpn4HbIA permctpupytowimin npmubop (Hanpumep, camonucel,) noa-
KntoyaeTcs Kk rHesgam 100mV n OBLLUWN, KOTOpblE HaxoOATCA Ha 3adHeu
CTeHKe npeobpasoBaTens (PUCYHOK 2). BxogHOe HanpshkeHue pernctpupyto-
lwero npubopa gomkHo ObiTb oT 0 go 100 MB. BxogHoe conpoTmBneHne pe-
rmcTpupytowero npmbopa AomkHO 6bITb He MeHee 50 KOMm.

4.7.3 Ha rHe3ga 2V 1 100mV nogatoTcs HanpsKeHusd, NnponopumuoHarbHble
N3MEPSIEMbIM BEMMYMHAM B PEXUME WU3MEPEHUs nokasaTenss akTUBHOCTU
(pexum pX unn pH), OKUCRUTENBLHO-BOCCTAHOBUTESNBHOIO MNOTeHumMana unm
OQ[C anektpogHon cuctembl (pexum MB). NMpu nogkntoyYeHUn UCNONHUTENb-
HbIX YCTPOUCTB crneayeT yu4nTbiBaTb MOMAPHOCTb BLIXOQHOINO CUrHana.
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5 XAPAKTEPHbIE HEUCNMPABHOCTU U METOAbl YCTPAHEHUA

XapaKTepHble HeMCnpaBHOCTN N METOAbI UX YCTPaHEHUs NpuBeAeHbl B Tabnvue 4.

Tabnuuya 4

HanmeHoBaHne HencnpaBHOCTEN,
BHeLLIHEE NPOSBNEHNEe U A0MNONHU-
TENbHbIE MPU3HAKN

BeposiTHas npuymHa

MeTop ycTpaHeHus

Mpu BknoYeHun npmubopa B ceTb
He CBeTUTCA Aucnnen.

OTcyTCcTBME KOHTaKTa B
pasbeme 0Onoka nuTa-
HUS.

MpoBeputb 1 obecne-
UANTb HAOEXHbIK  KOH-
TakT.

MNokasaHusa npubopa HeycTON4MBbI
WNM Ha Aucnnen BbIBOAWTCH CO-
obwenne: «MEPEFPY3KA IO
BXoLOy».

OTcyTCcTBME KOHTaKTa B
pasbemMax kabenen
NOAKMIOYEHNSA 3NEKTPO-
O0B.
HewncnpaBHOCTb
TPOAOB.

anek-

MpoBeputb 1 obecne-
UANTb HAOEXHbIK  KOH-
TaKT, NPOBEPUTbL COMpPO-
TUBMEHNE  anekTpoda
CpaBHEHUd, MNpu Heob-
X0OMMOCTM nepesanpa-

BUTb WM 3aMEHUTb
3NEeKTpod, npoBepuUTb
MCMpPaBHOCTb  M3Mepu-

TEJNIbHOIO 3N1eKTpoaa.

Ha aucnnen BbiBoguTCcsa cooblle-
Hue:
«MEPEFPY3KA PE3YJIbTATA».

Pesynbtat wunamepeHun

npeBbllLaeT AnanasoH
nokasaHun npmbopa.
HesepHoO npoBeaeHa

rpagyvpoBka. OTCyTCT-
BME KOHTaKTa B pasbe-
Max kabenewn nogknto-
YeHUs1 ANEeKTPOOB.

[MoBTOpUTL rpagynpoBs-
Ky AaHHOro kaHana no
CBeXenpuroToBieHHbIM
pactBopam, MNpoOBEPUTb
MCNPaBHOCTb  3NEKTPO-
[O0B.

HewncnpaBHOCTb  anek-
TpoaoB.
Mocne npoBeaeHWs rpagyvpoBKu MosTopUTL  rpagynpos-
npuBopa Ha Aucnneil BwiBoauTcs | HEBEPHO  MpOBEAEHa | ky AaHHOTO kaHana no
A= rpagyvMpoBka. CBEXENPUroTOBEHHbIM
HencnpaBHOCTb  3mek- | pacTBopam, MNpOBEPUTHL
TpoaoB. NCMPAaBHOCTL  3MEKTPO-

3HaKun

[10B.

Mpn npoBegeHUM U3MEPEHUN C
aneKkTpogamu, He  MMelLWwuMn
HOPMUPOBAHHBLIX KOoOpAMHAT WU30-
NnoTeHUManbHOM TOYKW, Ha [ucC-
nnenM  BbIBOOUTCA  COOOLLEHME:
«At > 1,5°C»

Temnepatypa aHanusu-
pyemoro pacTteopa
OTNnMyaeTca OT Temne-
paTypbl  rpagyMpoBOM-
HbIX pacTBopoB 6onee
yem Ha 1,5 °C.

MpuBecTtun 3Ha4vyeHune
TemnepaTypbl aHanumsu-
pyemoro pactBopa B
COOTBETCTBME C Temne-
paTypon rpagyvpoBOu-
HbIX PaCTBOPOB.

Mpn rpagyvpoBke npubopa no
rpagyMpoBOYHbIM pacTBopam
nokasaHus gucnnest nodTM He

N3MEHAIOTCA.

HewncnpaBHOCTb
TpOLOB.

anek-

[MpoBepUTb N 3aMeHUTb
3neKTpoabl.
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NMPUNOXEHUE A
(cripagoyHoe)

3HavyeHusa pH pabouunx atanoHoB (FTOCT 8.134-2004)

Tabnuua A.1
0,05 . 0,01 Kanbuuin
monb/kr | 0,05 monb/kr 0,025 Monb/kr HaTPi MOnb/Kr rmapokcug
°C Kanum Kanun rma- MOHOFVI,EI,pOCbOCCbaT:l' HaTpuin (HacblWweHHbIN
TeTpaokca- | podTanat 0,025 monb/kr Kanui TeTpabo- | pacTBop npu

ar aurngpodocdar par 20 °C)
0 - 4,000 6,961 9,451 13,360
5 - 3,998 6,935 9,388 13,159
10 1,638 3,997 6,912 9,329 12,965
15 1,642 3,998 6,891 9,275 12,780
20 1,644 4,001 6,873 9,225 12,602
25 1,646 4,005 6,857 9,179 12,431
30 1,648 4,011 6,843 9,138 12,267
35 1,649 4,022 6,828 9,086 12,049
40 1,650 4,027 6,823 9,066 11,959
50 1,653 4,050 6,814 9,009 11,678
60 1,660 4,080 6,817 8,965 11,423
70 1,67 4,12 6,83 8,93 11,19
80 1,69 4,16 6,85 8,91 10,98
90 1,72 4,21 6,90 8,90 10,80
95 1,73 4,24 6,92 8,89 10,71

3Ha4veHne pH nNpu NPOMEXYTOYHbIX 3HAaYEeHUAX TemMnepaTypbl oNpeaensoTcs JIMHENHON
MHTepnonsunen.
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NMPUNOXEHUE b
(cripasoyHoe)

Mpumep pacueTt kKoacpcpuumeHta nepecyera «K»

[Mpn onpegeneHnn HUTpaTOB B NPoAyKUnK pacteHmeBoactea no MY 5048-
89 «MeTognyeckne ykasaHusa no onpenesieHnto HUTPaToB U HUTPATOB B MpPO-
AYKUMN pacTeHMEeBOACTBaA» pacyeT KoadduumeHTa nepecyeta OCyLLECTBIS-
€TCSA Ha OCHOBaHWW AaHHbIX Tabnuubl Nnepesoda 3HaA4YEHUN PX B KOHLEHTpa-
LM HUTPATOB B 0ObEKTE aHanuaa.

[Mpn pacyeTe ncnonb3yeTcs crneaytowas dopmyna:

cX
K= =, (B.1)
M 100010

roe pX — noboe 3HadeHne pNO; 13 obnacTtn 3Ha4YeHu, NpuBeaeHHbIX B Tab-
nmue;

M — monspHasa macca aHanm3anpyemoro noHa. [ina Hutpatos M = 62.

cX - TabnMyHoe 3Ha4YeHMe KOHLEHTPaL MM, COOTBETCTBYOLLEE BbIOpaHHO-
MYy 3HaYEHWIO PX, MI/Kr uim mr/am>(mr/n).

Hwxke npuBeneH npumep pacyera.

DX Cotble gonu pX
,00 ,01 ,02 ,03 ,04 ,05
1,6 9033 8827 8626 8430 8233 8050
1,7 7175 7012 6852 6696 6544
1,8 5699 5570 5443 5319
1,9 4527 4424 4323
2,0 3514
2,1 2856
2,2

Bbibepem, Hanpumep, 3HadeHne pX = 2,00, Torga n3 tabnunubl cX = 3596.
[MoacTtaensiem 3T 3Ha4YeHUss B opmMyry 1 NPON3BOAUM pacyerT.

6201000010

3596
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NMPUNOXXEHUE B
(cripasoyHoe)

NMopsanok namepeHus KOHUEeHTpauMm MOHOB B Npobe meTogamm
CTaHAapTHbIX 4O06aBOK

HAns ecex mMemodoe dob6asok He06x0OUMO 8bINnosIHEHUE criedyrouux yc-
nosul:

e memnepamypa npobbl, 2padyupo80OYHbIX U CMaHOapMHbIX pacmeopoe
dos/mkHa omnu4yambcsi He 6osiee yem Ha 1,5 °C. lToamomy ecnu Ha nro6om
amane u3MmepeHusi npeebiweHa Odonycmumasi pasHuya memrepamyp
pacmeopoe Ha ducriee nosiesisiemcsi coobuweHue: «At > 1,5 °C».

e Heob6xo0uMO NMPuUHUMamb Mepbl MO cmabunu3ayuu UOHHOU CuJsibl pac-
meopa e meyeHue ecex dobaesieHull;

e ecsu e npobe codepxambcsi KOMIIIeKcoobpa3yrouw,ue sewecmea, Ha0o
coxpaHsimb ux u3bbImok A0 KOHYya dobaesieHuUl;

e KOHUEeHmpauusi Mewaruwux eeujecme He OO/HKHA 6/UsIMb Ha pPe3YJib-
mambl aHasu3a 60 eceM duarna3oHe KOHUeHmpauyuli aHasu3upyemoz20
UOHa;

e ucniosib3yemasi peakyusi 0ospkHa 6bImb cmexuoMempu4ecKou;
Kpymu3Ha 351eKmpo0Hol cucmeMbl OO/MKHa ocmaeambcCsi MOCMOSIHHOU 8
me4eHue ecez2o npouyecca dobaesieHul. lMoamomy npu npumMeHeHUU Me-
modoe dobasoKk KOHUeHmMpauyuro cmaHlapmHbIX pacmeopoe eblibuparom
makol, Ymobb! npu dobaeneHuu npumepHo 10 Mn amoz20 pacmeopa K
KOHOUUUOHUpyeMomMy uccriedyeMomMmy pacmeopy u3meHeHue 3[C anek-
mpodHoU cucmembi docmua2asio npumepHo 30 MB Onisi 0OHO8asIeHMHBbIX U
10 MB Onsi dgyxesasieHmMHbIX uoHos. Ecnu ucxodssm u3 10 mn aHanu3u-
pyemoz2o pacmeopa u pa3sbaesnsirom e2o e 10 mn pacmeopa 0551 KOHOU-
YuoHupoeaHusi, mo cmaHOapmHbIl pacmeop 0osnkeH 6bimb NMPUMepPHO &
nsamb pa3 6os1ee KOHYeHMpPUpPYyeMbIM 10 CPaBHEHUIO C aHalu3upyeMbIM.

i &

N3mepeHnss meTogamu gobaBok cregyeT NpoBOAUTL MOcre npoBeneHUs
nogrotoBuTenbHbIX onepaunin (3). [Jo HavYana namepeHu cnenyet BblbpaThb
kaHan (4.3.1), Bug TepmokomneHcauun (4.3.2), sug voHa (4.3.6), egmHunubl
namepeHnsa (4.3.3) 1 NpoBecTU rpagyumpoBKy MO OBYM — MATM pacTBopam
(4.4.4,4.4.5).

U3mepeHuss Memodamu 0o06aeoK Moxem npou3zeodumbcsi npu ebibope
mo6o20 euda uoHa, kpome H'. UsmepeHuss mo2ym npou3eodumsncsi
mosibKO 8 eQUHUYax U3MepPeHUs KOHUeHmpauyuu UOHO8.

[na namepenust kaxxabiMm N3 MeTodoB 40DABOK XenaTefbHO UCNOoNb30BaTh
OTAEenbHbIW KaHan.

Bbibop MeToanKM n3MepeHusi NPon3BOANTCS Yepes rnaBHOE MeHK nNpubo-
pa. HaxaTb kHornky MEHIO.
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KAHAT 5
Haxatvem kHomkvM A wnn ¥ nepemectutb pav- | METORUKA A
ky Ha ctpoky «METOOUKA» n HaxaTb KHOMKy |-~ """ " "777777777"
BBO[I KOHTPOTb
' MNEPMOQ HACTPOVKM
BMO MOHA v
KAHAT 5
Ha gucnnee uHaMUMpyeTCS MEHIO METOAVK. KO3®OULMEHT s
HaxaTtvem kHorku A unu ¥ nepemMecTuTb paM- | nPSMOE W3MEPEHVE
Ky Ha CTPOKy BblIBGpaHHOM METOAMKM M HaxaTb | HOBABKA PACTBOPA
kHonky BBO[. OOBABKA NPOEbI
[BEIYNTAHUE PACTBOPA]v

. Ecnu Ha kaHane, 3anpoz2pamMMupos8aHHOM OJisi u3mMepeHul mMemoodamu
1 006ae0K HY)XHO nepelmu K uU3MepeHUsiM MemodooM npsAMoU rMomeHyuo-
mempuu (4.3.8) cnedyem eoumu e nodomeHro «METOLAUKA», Haxxamuem
KkHonku A unu VY nepemMecmumsb paMKy Ha cmpoky «[TPSIMOE U3MEPEHUE»
u Haxxamb kHornky BBO/].

B.1 MeTtog nobaBku k npobe ctaHaAapTHOro pacTteopa.

Mpn BbIbOpe meTona «JOBABKA PACTBOPA» B aHanusnpyemyto npoby
N3BeCTHOro obbema agenaetcsa godbaBka M3BeCTHOro o6bema pacTBopa C U3-
BECTHOW KOHLeHTpaumnen Toro e aHanu3mpyemMmoro noHa.

. Memod no3eosisem u3Mepsimb KOHUEHMPpayur UOHOB, CEsI3aHHbLIX 8
l komnnekc. lMpucymcmeue 8 aHanu3supyemol npobe UOHO8, c8si3aHHbIX 8
KOMrieKkcHoe coeduHeHue, J1e2ko Oob6Hapyxueaemcsi Mo Hecoomeemcm-
U0 OaHHbIX aHanu3a, NoJly4eHHbIX NpuU MPSMOM fnomeHyuoMempuye-
CKOM onpedesieHuUu u memodode 006aesokx.

B.1.1 NlamepeHne npoBoauTCs B criegytowen nocrenoBaTesnibHOCTM.

[MpOMbITb 3MEKTPOAHYID CUCTEMY U AATYUK TEM-
nepaTtypbl UMM TepMOMETP AUCTUNNIMpoBaHHOW | KAHAT 5
BOOOW TOW Xe TemnepaTtypbl, YTO W rpagyvpo-
BOYHble pacTBOpbl U (KenatesibHo) oTo6paHHOM NOMECTUTE 3NEKTPON
YacTblo aHanuanpyemown npoObl, Kannu yganuTb B NPOBY
dunbTpoBanbHON 6ymaron. MNorpyanTtb anekTpos, W HAXMWTE BBOA

B OTMEPEHHbIN obbeM aHanusmpyemon npobbl. | No,

HaxaTtb kHonky BBOA.
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KAHAN 5

Ha gucnnee nosiBnsgeTcsa okHO Ansl BBoAa 3Hade-
HUI oObemMa Npobbl.

[Mpn nomowm KHornok A, ¥V, » 1 « yCTaHOBUTb
3HayeHne obbema npobbl. HaxaTb KHOMKY
BBO[.

OBBEM NPOEEI
05.0 mi

NO,-

KAHAR 5 25.0°C

[Mpw ycTaHoBneHnn ctabunbHbIX NokasaHun 30C
pasgaeTca 3ByKOBOW curHan. Ha gucnnee npubo-
pa oTobpaxaeTcs wuamepsiemasi npudopom IC
9NeKTPOOHON CUCTEMbI U TemnepaTtypa npodbl. Ha-
xaTtb kHorky BBO/[.

431.2 mv

NO4~

. lMonb3oeamenb Moxem cam onpedeslumb MOMEHM yCMmaHO8JIeHUs1 cma-
1 6unbHbIx nokasaHuu 3[C anekmpooHoU cucmemMbl U Hakamb kHornky BBO/]
Os1s1 NPOOOJKEeHUsT U3MepeHUsi 00 MosiesIeHUs1 38YKOB020 CU2Hala.

. lMepexod Kk HavYasibHOMY 3marny u3MepeHusi npouseodumcsi Ha Jiro6om
1 amane, ec/niu Haxamb U yodep)ueamb 6 meyeHue 2 - 3 CeK. KHOIKY

U3MEPEHMUE.

[o6aBnTb B Npoby TOYHO OTMEPEHHOE Korn4e-
CTBO CTaHAgapTHoro pactBopa. Cmecb [OfmkHa
ObITb TLWATENbHO nepemelleHa. HaxaTb KHOMKY
BBOA.

KAHAN 5

AOEBABBLTE B NPOBY
PACTBOP
W HAAKMWTE BEOL

NQq-

Ha gucnnee nosiBnsieTcs OKHO AnNsi BBOAA 3HaYe-
HUA oO0bemMa W KOHUEHTpauuMm CcTaHAapTHOro
pacTtBopa.

Mpn nomowm KHOMOK A, ¥V, » 1 « yCTaHOBUTb
3Ha4yeHns1 obbemMa M KOHUEHTpauum ctaHgapTHO-
ro pacrtesopa. Haxatb kHonky BBO[L.

KAHAN 5

OELEM PACTBOPA 1
050.3 mi

KOHLIEHTPALMS
006.20 g

NO,~

[Mpw ycTaHoBReHUU cTabunbHbIX NokazaHun S0C
pasgaeTca 3BykoBOM curHan. Ha guennee npubopa
oTobpaxaeTcsa uamepsemasi npubopom SOC anek-
TPOOHOW CUCTEMbI U Temnepartypa cMmecn. HaxaTb
kHonky BBOL.

KAHAN 5 25.0°C

403.9 mv

NO4~
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- Monb3oeamenb Moxem cam onpedeslumb MOMEHM yCcmaHO8JsIeHUsl cma-
l 6unbHbIx nokasaHul 3[C anekmpoOHoU cucmemMbl U Haxkamb kHonky BBO/[]
Os1s1 NPOOOJDKEHUSsT U3MepeHUs 00 MosiesIeHUsI 38YKOB020 Cu2HaJa.

B.1.2 Ha gucnnee cHoBa nNosiBNSETCA OKHO AN BBOAA 3HA4YeHUW obbema
AononHuTenbHon AobaBkn cTanHgapTHoro pactBopa. [lpy HeobxogumocTu
yBenuyeHna obbema gobasku (Hanpumep, ecnu nameHeHne JSC anekTpon-
HOW CUCTEeMbl HeOCTaTO4YHO) [06aBUTL B pacTBOP €eLle OAHY MOPLUK TOYHO
OTMEPEHHOrO KOoNmMyecTBa CTaHAapTHOro pacTeopa.

KAHAR 5
MNpu HeobXoaMMOCTU yBenuyeHuss obbema [ao-
6aBKkn MCronb3ysa KHonku A, ¥, B 1 <« ycTaHo- OEBE':DFI;“E;?GF‘”
BUTb 3Ha4yeHUs1 obbema AOMNONHUTENbHOW MNop- ’
UMM CcTaHAapTHOro pacTeopa. HaxaTb KHOMKy HOHJ':]E;HEEP;I”“H
BBO[. '
NO,
- Ha amom samane u3smMeHeHUe 3Ha4YyeHus KOHUeHmpauyuu cmaHdapmHoeo

l pacmeopa Ha ducrisiee He803MOXHO.

Ecnu obbem OoOnNONHUTENLHOM NOPUMK CTaHOAPTHOrO pacTtBopa ocTancs
paBHbIM HyMO, nocre Haxatnsa kHonkn BBO[ npubop otobpaxkaeT Ha Auc-
nree pesynbTaTr U3MepeHus.

KAHAN 5 25.0°C
Ha avcnnee npubopa oTobpakaeTcsi M3MEpPEHHOoe
NPUBOPOM 3HaYeHNe WCXOAHOW KOHLIEHTpaLmuM Mo- 62.0 mgn
HOB B npobe.

NO,-

B.1.3 Ecnn o6bem gononHUTenbHON NopumMm CTaHOapTHOro pacTtBopa yc-
TaHOBJIEH HE paBHbIM HYNIO, rnocne HaxaTtna kHonkn BBOL Ha gucnnee cHo-
Ba NMOSABNSETCS nsmepsiemoe npmdopom 3HadveHne J3C anekTpoaHon CUCTEMBI U
Temnepatypa cmecn (B.1.1) n, nocne okoH4YaHusi namepenunst SC, okHO AnHa BBO-
Aa 3HayeHMrM obbema AonoSfHUTENbHOW A06aBKM CTaH4APTHOro pacTtsopa
(B.1.2).

[Ons npoBegeHMss HOBOrO U3MEpPeHUa  crnegyeT  HaXaTb  KHOIMKY
U3MEPEHUE.

[na noBbIlWEHNA TOYHOCTU XenaTenbHO rpagyvpoBKYy MPOBOAUTL nepes
KaXkablM 3MepeHueM. [1nsa atoro cneayet HaxaTtb kHonky HACTPOMKA.
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B.2 MeTtog aobaBku K cTaHOapTHOMY pacTBopy Npoobl.

[Mpn BbiGOope mMeTona «[AOBABKA MNMPOBbI» B cTaHgapTHLIM pacTBOp U3-
BECTHOro o6bema C M3BECTHOM KOHLIEHTpaLUMen aHannanpyemoro noHa gena-
eTca gobaBka M3BeCTHOro obbema aHanusnpyemon npobol, cogepxailen ToT
Xe aHanusnpyembi NOH.

i

lNpeumywecmeo amo2o memoda cocmoum 8 MoM, YmO 8MeCcmoO MUHU-
ManibHO20 06bema aHa/Iu3upyemMo20 pacmeopa, 8 KOmopbIil nozpyxaem-
cs alekmpoOHasi cucmema, npuMeHsIlom cmaHolapmHbIli pacmeop. Ecnu
KOHUeHmpauusi onpedesisieMbiX UOHO8 & 3amom pacmeope 8 100 pas3
MeHbuwe, YeM OXxudaeMble KOHUeHmpauuu e pacmeopax npob, mo doc-
mamo4Ho Hebosibwoz2o obbema uccriedyeMo20 pacmeopa, Ymobbl ebl-
38amb onmumasibHoe u3meHeHue J[C (~30 mMB 09nsi oOHOBasIeHMHbIX
onpedensieMbix UOHO8, ~ 10 MB 0Onsi deyxeaseHmHbIx). Takou mMemod
Mokem 6bimb UCMOJ/Ib308aH, €CJZIU KOHUEeHmMpauyusi aHau3upyemMo20 UOHa
e npobe ebiwe sepxHez20 npedesia UsMepPeHUsi 3JIeKMPOOHOU cucmemMsbil,
He npoeods paszbaesneHue npobnui. Kpome mozo, cmaHOapmHbIl pacmeop
00HOBPEMEHHO UMeem 8bICOKYI0 UOHHYIO cusly, Moamomy KoaghghuyueHm
akmueHocmu u3-3a Hebosibwoli dobaeku aHanu3supyemMo20 pacmeopa
edea Jlu usMeHUmMcsi, u makum o6pa3zom 6ydym ebInosiHeHbl ycro8usi OJisi

UaMepeHuUss KOHUeHmpauuu.

B.2.1 NamepeHune npoBoauTCs B cneaytowen nocrenoBaTesnibHOCTH

npOMbITb ANIEKTPOOHYIO CUCTEMY U OATHUK TEM-

nepatypbl Unu TepMOMETp AucTunnmnpoBaHHon | KAHAN 6

BOLOW TOMW Xe Temnepartypbl, YTO WU rpagympo-

BOYHbIE PacTBOPbI N (KenaTenbHO) oTobpaHHON MOMECTWUTE 3NEKTPONO
B PACTBOP

4YacTblo CTaHOAPTHOro pacTeopa, Kannv yaanurtb
dunbTpoBansHon Gymaron. MorpysnTb anekTpos
B OTMEpPeHHbI 06beM CTaHOapTHOro pacteBopa.
HaxaTtb kHonky BBOL.

W HAAKMWTE BEOL

NQ;

Ha gucnnee nosasnseTcs OKHO A9 BBOJa 3Ha4e-
HUA oO0bemMa W KOHUEHTpauunm cTaHaapTHOro

KAHANN &

OBBEM PACTBOPA 1

pacTtBopa. 050.0i] mi
MNpwn nomown kHornok A, V¥, » 1 <« ycTaHOBUTb KOHLEEHTPALMS
3HaYeHnA obbema U KOHLIeHTpaLmmn cTaHgapTHO- 062.00 mg/l

ro pacrtesopa. Haxatb kHonky BBO[.

NQ,-

[Mpn ycTtaHoBReHUN cTabunbHbixX nokasaHun J0C
pasgaeTcsa 3ByKOBOW curHan. Ha guennee npubopa
oTobpaxaeTcs mamepsemasi npubopom IOC anek-
TpPOOHOM cCUCTeMbl M TemnepaTtypa pacTteopa. Ha-
XaTb kHorky BBO[.

KAHANE Tp 25.0°C

431.2 mv

NO,~
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i

i

lMonb3oeamenb Moxem cam onpedeslumb MOMEHM ycmaHoeJsIeHuUsl cma-
6unbHbIx nokasaHul 3MC anekmpoodHoU cucmemMbl U Haxkamb kHonKy BBO/]
Os1s1 NPOOOJIKEHUSsT U3MepeHUs1 00 MosiesieHUs1 38YKOB020 cu2Hala.

lMepexod Kk Ha4YanbHOMY 3many u3MepeHusi npou3eodumcsi Ha J1IFo60M
amane, ecnu Haxamb U yodep)Xueamb 6 me4yeHue 2 - 3 CeK. KHOMKY

U3MEPEHMUE.

[lo6aBuTb B CTaHOApPTHbIN PacTBOP TOYHO OTMeE-
peHHoe KonunyecTtBo npobbl. Cmecb [OOSKHa
ObITb TLWATeNbHO nepemelleHa. HaxaTb KHOrMKY
BBOA.

KAHAN &

OOEABBETE B PACTBOF
NMPOEY
W HAXKMUTE EBO[L

NOs
KAHARN 6
Ha gucnnee nosiBnaeTcs OKHO Ansl BBOA4aA 3HaYe-
HU o6bema nNpobsbl. OELEM MPOEL
[Mpn nomowm KHorok A, ¥V, > n « ycTaHOBUTb 00g.0 mi
3HayeHne obbema npobbl. HaxaTb KHOMKY
BBOA.
u NO,;

[Mpn ycTtaHoBneHnn ctabunbHblx nokasaHunn 30C
pasgaeTca 3ByKOBOW curHan. Ha gucnnee npubo-
pa oTobpaxaeTcss uamepsiemasi npubopom IC
3NEKTPOAHON CUCTEMbl U TemnepaTtypa cmecu. Ha-
XaTb kHorky BBO[.

KAHAN & Tp 25.0°C

403.9 mv

NOQ,

i

lMonb3oeamesnb Moxem camM onpedesiumb MOMEHM ycmaHOo8JIeHUsi cma-
6unbHbIx nokazaHul 3C anekmpoOdHoU cucmemMbl U HaXamb KHonKy BBO/]
0151 NPOOOJIKEeHUsT U3MepeHUs1 A0 MosiesIeHUsI 38YKOB020 cu2Hara.

B.2.2 Ha gucnnee cHoBa nosiBNAETCA OKHO AN BBOAA 3HA4YeHun obbema
aononHuTensHon godaskn nNpodbl. MNpu HeobxogmMmocTn yBenuyeHns gobas-
Kn (Hanpumep, ecnn nameHeHne JS0C anNeKTpogHOM CUCTEMbI HEQOCTATOYHO)
nobaBnTb B pacTBOp €lle OAHY MNOPUMI0 TOYHO OTMEPEHHOro KOonnyectsBa

npoobbl.
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KAHAN &
Mpn HeobxogMmMoCTM yBenuyeHus obbema [o-
BGaBku ncrnonb3yst KHOMkn A, V, » 1 « ycTaHo- OEBEM NPOEkI
BUTb 3HA4YeHWEe AOMNOSTHUTENbHOW nopuun obbe- 00.0 mi
Ma npobel. HaxaTb kHonky BBOA.

NO;

Ecnn o6bem gononHMTENnbHOM nopunmn Npobbl YCTAHOBIEH PaBHbLIM HYIHO,
nocne Haxatmna kHonku BBO[L npubop oTtobpaxkaeT Ha gucnnee pesynbrar
N3MEPEHUS.

KAHAN & Tp 25.0°C

Ha agucnnee npubopa oTobpaxaeTcsl M3MepeHHoe 6.20
MPYBOPOM 3HAYEHNE KOHLIEHTPALIMM MOHOB B Npobe. . gl

NO4~

B.2.3 Ecnn o6bem OoOMNONHUTENLHOW Nopuun Npobbl YCTAHOBIEH He paB-
HbIM HYNH, nocne Haxatna kHonkn BBOJ[ Ha gucnnee cHoBa nosiBRsieTcs
nsmepsaemoe npuodopom 3HadveHne JILC anekTpogHOM cUCTEMbl M TemrepaTypa
cmecu (B.2.1) un, nocne okoH4YaHusa unamepenns 30C, okHO Anda BBOAA 3HAYEHUN
obbema gononHutensHon aobasku npobsl (B.2.2).

[Ons npoBegeHnss HOBOMO U3MEPEHUs  crniedyeT HaxaTb  KHOMKY
M3MEPEHUE.

[ns NOBbIWEHNA TOYHOCTM XenaTenbHO rpagyvMpoBKYy MpPoBOAUTb nepen
KaXKObIM n3amepeHuem. [Ins atoro cneayeT HaxaTb kHonky HACTPOMKA.

B.3 Metog gobaBku k npobe ctaHaAapTHOro pacteopa C YMEHbLUEHNEM CO-
AepxaHusi onpeaensiemMoro NoHa.

Mpn BbiGope metoga «BbIMUTAHUE PACTBOPA» B aHanuanpyemyto
npoby m3aBecTtHOro obbema penaetca gobaBka M3BECTHOro obbema CTaH-
AapTHOro pacTBopa, CoAepKaLlero U3BECTHYH KOHLEHTPaLMO KOMMIEKCO06-
pasyloLLero peareHTa MnNu ocaxalLero BellecTBa Afs MOHOB, COAepKa-
lwmnxcs B npobe. lNpu aTom cogepkaHue onpeaensiemMoro MoHa B CMeECU
yMeHbLUaeTCs.

. Takol memod mMoxxem 6bImb UCMOJ/Ib308aH, €CJZIU KOHUeHmpauyusi aHasau-
1 3upyemo20 uoHa e npobe 651u3Kka K eepxHeMy npedesly U3MEPEeHUs JJ1eK-
mpoOHOU cucmemal.

lMpu ebibope memoda «BbIYUTAHUE PACTBOPA» u uoHos, o603HayeH-
Hbix X', X7, X" unu X" usmepeHue KOHUEeHMPayuu 803MOXHO MOJILKO &
eduHuyax mMosn/Om® unu mon 3ke./oOM>.

B.3.1 lamepeHune npoBoguTCs B crneaytowen nocrenoBaTenibHOCTMW.

61



PEA2.840.009 P3

[MpOMBbITL 3MEKTPOAHYID CUCTEMY U AATYUK TEM-
nepaTtypbl UM TepMOMETP AuCTunnMpoBaHHon | KAHANT
BOOOW TOW Xe TemnepaTtypbl, YTO U rpagyvpo-
BOYHbIE PacTBOPbI U, (>kenaTeribHO) oTOOpaHHON NOMECTUTE 3NEKTPON
YacTblo aHanM3anpyemon npobbl, Kannu yaanuTb B NPOBY
dunbTpoBansHon Gymaron. MorpysnTb anekTpos, W HAXMUTE BBOA

B OTMepeHHbIn obbeM aHanuampyemon npobbl. | gr

HaxaTb kHonky BBOL.

KAHAN 7
Ha gucnnee nosiBNseTcs OKHO ANs BBOAA 3Ha-
YeHUn obbema nNpoodbI.
[Mpn nomowin kHonok A, ¥V, » 1 « yCTaHOBUTb OE%',EEEE;?EH
3HayeHMe obbema npobbl. HaxaTb KHOMKY '
BBOA.

cl

KAHAN 7 TP 25.0°C

[Mpn ycTaHoBneHUn ctabunbHbix nokazaHun S0C
pasfaeTcs 3ByKoBoW curHan. Ha gucninee npnbopa
oTobpaxaeTcs unsmepsieman npubopom 3[C anek- 144.2 v
TPOOHOM cUCTeMbl U TemnepaTtypa npobbl. HaxaTb

kHonky BBO/A. or

. lMonb3oeamenb Moxxem cam onpedenumb MOMEHM ycmaHO8JIeHUsI cma-
l 6unbHbIx nokaszaHul 3C anekmpodHoU cucmembl U Hakamb KHonkKy BBO/[
Os1s1 NPOOOJKEHUSsT U3MepeHUsi 00 MosiesIeHUsI 38YKOB020 CU2HaJa.

. lMepexod K Ha4yanbHOMY 3many u3MepeHusi npou3eodumcsi Ha Jiro6om
1 amane, ecsu HaXamb U yOdep)xueamb 6 me4yeHue 2 - 3 C KHOIMKY
U3MEPEHMUE.

Mpubop npegnaraeT BblOpaTb BUA KOMMMekco- | KAHAN7
obpasyowero unn ocaxgarLero noHa, cogep- H Li F NH; Na

Xallerocsi B CTaH4apTHOM pacTBOpe. CN s Cl K ca
KHonkamn A, ¥ 1 », <« BblaennTb pamkoun SCN NO; Cu Br ClO,
MOH, coepKalluuincs B CTaHO4apTHOM pacTBOpE. [Agl cd 1 Ba Hg
HaxaTtb kHonky BBO[. Pb X X- X+ X+
KAHAN 7
[obaBntb B Npoby TOYHO OTMEPEHHOE Konn4e-
CTBO CTaHAapTHoro pacTtBopa. Cmecb OormkHa HOEAEEJEB%2FOEF
ObITb TWATENbHO nepemelleHa. HaxaTb KHOMKY 1 HAXMWUTE BBOA,
BBOA.
Ag*
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Ha gucnnee nosiBnsieTcs okHO Ans BBoAa 3Hadye- | KAHAN?

HUM obbema W KOHLEHTpauuu CcTaHgapTHOro OBBLEM PACTBOPA 1
pacTsopa. 000.5 mi

[Mpwn nomowm kHonok A, V¥V, P 1 « yCTaHOBUTL KOHUEHTPALMWA
3Ha4YeHns obbema 1 KOHLEeHTpaLummn cTtaHaapTHO- 000.50 Moll

ro pacteopa. Haxatb kHonky BBOL. Ag*

KAHAN 7 Tp 25.0°C

[Mpw ycTaHoBReHUU ctabunbHbIX NokazaHun S0C
pasgaeTca 3BykoBOM curHan. Ha guennee npubopa
oTobpaxaercsa usmepsiemas npubopom 30C anek- 161.4 v
TPOOHOM cUCTEMbl N TemnepaTtypa cmecn. HaxaTb
kHornky BBON.

Cl-

. lMonb3oeamenb Moxem cam onpedeslumb MOMEHM yCMmaHO8JIeHUs1 cma-
1 6unbHbIx nokasaHuu 3MC anekmpoOHoU cucmembl U Hakamb kHornky BBO/]
Os1s1 NPOOOJKEHUSsT U3MepeHUs1 00 MosiesieHUs1 38yKOB020 cu2HaJa.

B.3.2 Ha aucnnee cHoBa nNosiBNAETCA OKHO AN BBOAA 3HAYEHUMN obbema
AononHuTenbHon aobaeBku cTaHgapTHoro pacteopa. [lpu HeobxognmocTu
yBenuyeHna obbema gobasku (Hanpumep, ecnu nameHenne JSC anekTpoa-
HOW CUCTEeMbl HeLOCTaTO4YHO) J00aBUTbL B pacTBOp eLle OLHY NMOPLNKD TOYHO
OTMEPEHHOro KofnmyecTBa CTaH4apTHOro pacTeopa.

KAHAN 7
MNpn H XOOUMOCTUN YBENUYEeHUS bEM -

P eobxoanmocTn yse © obrema Ao OEBLEM PACTBOPA 1
BGaBku ncrnonb3yst KHOMKn A, ¥V, » 1 « ycTaHo- 0003 mi
BUTb 3HA4YeHUs1 obbema AOMONHUTENbHOW MNop- KOHLIEHTPALIMS
UMM CTaHOapTHOro pacteopa. HaxaTb KHOrKy 000.50 Mol/l
BBO/. Ag*

- Ha amom amane u3meHeHUe 3Ha4YeHus KOHUeHmpauuu cmaHGapmHoao

1 pacmeopa He803MOXHO.

Ecnn obbem AONOMNHUTENBHOW MOpUUKM CTaHAAPTHOrO pacTBopa YCTaHOB-
NeH paBHbIM HYMtO, nocne Haxatus kHonkn BBOM npubop otobpaxaeT Ha
aucnnee pesynbtaTt U3MepeHusi.

KAHAN 7 TP 25.0°C

Ha aucnnee npubopa oTtobpaxaeTcs M3MepeHHoe
NpnBopPOM 3Ha4YEHNE KOHLIEHTPALIM MOHOB B Npobe. 10.0 mmon

Cl-
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B.3.3 Ecnn o6bem gononHuTenbHON nopumm CTaHOapTHOro pacTtBopa Yyc-
TaHOBIIEH He paBHbLIM HYNIO, Nocne HaxaTtus kHonkn BBO[ Ha gucnnee cHo-
Ba nosiBnsieTcss nsmepsiemoe npubopomMm 3HadeHne ISOC n TemnepaTtypa cmecu
(B.3.1) 1, nocne okoH4aHua nsmepenns C, okHO Ans BBoga 3HayeHun obbema
ponosnHuTensHon fobaBku cTaHgapTHOro pacteopa (B.3.2).

[ns npoBegeHMss HOBOIMO U3MEPeHUa  crnegyeT  HaXaTb  KHOIMKY
U3MEPEHUE.

[ns noBbIWEHNA TOYHOCTU XenaTenbHO rpagyvpoBKYy MpOBOAUTL nepes
KaxkObIM n3amepeHueM. [Ins atoro cneayeT HaxaTb kHonky HACTPOMKA.

B.4 MeTtog gob6asku K cTaHgapTHOMY pacTBOpy Npobbl C yMEHbLUEHMEM
COAepXaHnda B pacTBope onpeaenaemoro afieKTpoAHOM CUCTEMON NOHA.

Mpn BbIGOpe mMeTona «BbIMUTAHUE MPOBbI» B cTaHgapTHBIM pacTBop
n3BeCcTHoro obbema, coaepXalinin KOMMMEeKcoobpasylwmm peareHT unu
ocaxpawlLlee BeLLeCTBO ANA MOHOB, coaepXxalmuxca B npobe, genaetca Oo-
GaBka n3BecTHoro obbema aHanuanpyemon npobbl. [pu 3aTOM B CMecu
yMeHbLIaeTcs cofgepXaHue onpeaenisieMoro af1eKTpogHOM CUCTEMOM MOHA.

. lNpeumywiecmeo amoz2o memoda cocmoum 8 moM, Ymo eMeCmo MUHU-
l MaJsibHO20 o6 bema aHaslu3upyemMo20 pacmeopa, 8 Komophbil noz2pyxaem-
csl  annekmpoOHasi cucmema, MNPUMEHSIIOM cmaHOapmMHbIl pacmeop.
CmaHlapmHbIl pacmeop, Kak rnpaeusio, umMmeem 8bICOKYH UOHHYI cuny,
noamomy kKoaghghuyueHm aKkmueHocmu u3-3a Hebosibwoli dobaeku aHa-
Jlu3upyemMo20 pacmeopa edea Jiu UusMeHuUmcs u makum obpasom 6ydym
8bINOJIHEeHbI ycJ108UsI O/1s1 U3MePEHUsl KOHUeHmpauyuu.

Takol Memod Moxxem 6bImb UCMOJ/IL308aH, €C/ZIU KOHUeHmpauyusi aHaau-
3upyemMo20 uUOoHa e npobe ebiwe eepxHez20 npedesia U3MepeHUusi 3J1eK-
mpoOdHoU cucmembl, He NMPoeoods pasbaessieHue nNpPoobbil.

Kpome mozo, mak kak ucnosib3yemcsi 3J1ekmpod, YyecmeumesbHbllU K
peazeHmy cmaHOapmMHO20 pacmeopa MOXXHO U3Mepsimb KOHUeHmpauyuro
UOHO8, OJI1 KOMOPbLIX Hem UOHOCEJIeKMUBHOo20 3J/iekmpoda uJsiu cma-
6unbHOoCMb, YyecmeumesibHOCMb, Ce/IeKMmU8HOCMb UJsiu QUHaMu4yecKue
Xxapakmepucmuku 371ekmpo0da Huxxe mpebyemol.

il &

lNpu ebibope memoda «BbIYUTAHUE NPOBbI» u uoHoe, 0603Ha4YeHHbIX
X, X7, X" unu X" usmepeHue KOHUeHmMpayuu 603MOXHO MOJILKO 8 eOUHU-
yax Mos/OM° unu Mo 3ke./om>.

B.4.1 NlamepeHune npoBoauTCS B criegytowen nocrenoBaTenbHOCTM.

[MpOMbITb 3MEKTPOAHYID CUCTEMY U AATYUK TEM-
nepatypbl UNN TEPMOMETP AUCTUNNUpoBaHHou | KAHAN 8
BOLOW TOW Xe TemnepaTtypbl, YTO W rpagyvpo-
BOYHbIE PacTBOPbI N (KenaTtenbHO) oToOpaHHON NOMECTUTE 3NEKTPONO
4acTbl0 CTaHAAPTHOro pacTBopa, Kannu yganuTb B PACTBOP

y 9 W HAXMWUTE BBOJ
dunbTpoBansHon Gymaron. MorpysnTb anekTpos
B OTMEPEHHbIN 06beM CTaHAapTHOro pacrteopa. | cr
HaxaTb kHonky BBOL.
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Ha gucnnee nosiBnsgeTcs OoKHO AN BBoAa 3Haye- | KAHAMN 8
HUM oObemMa W KOHLUEHTpaumm CTaHOapTHOro OEBEM PACTBOPA 1
pacTeopa. 050.1 ml
Mpn nomowm KHOMoK A, ¥V, » 1 « yCTaHOBUTb KOHLEEHTPALIMS
3Ha4yeHns1 obbemMa M KOHUEHTpauumM ctaHgapTHO- 010.00 mMol/l
ro pacteopa. Haxatb kHonky BBO[. cr

5 KAHARN 8 25.0°C
[Mpw ycTaHoBReHUU cTabunbHbIX NokazaHun SC
pasgaeTcsa 3BykoBOM curHan. Ha guennee npubopa
oTobpaxaercsa usmepsiemas npubopom 30C anek- 144.2 v
TPOOHOM CUCTEMbl U Temrepartypa pacteBopa. Ha-
xaTtb kHorky BBO/[. ol

. lMonb3oeamenb Moxem cam ornpedeslumb MOMEHM yCmaHoeJIeHUsi cma-
1 6unbHbIx nokalaHuu 3MC anekmpoOHoU cucmemMbl U Hakamb kHornky BBO/]
Os1s1 NPOOOJKEHUSsT U3MepeHUs1 A0 MosiesieHUs1 38YKOB020 cu2HaJa.

Mpubop npeanaraet BblbpaTb BuA onpegense-
Moro B npobe noHa.

KHonkamn A, ¥V 1 », « BblaennTb pamKoun
onpenensieMbi NOH.

HaxaTtb kHonky BBO[L.

. lMepexod Kk HavYasibHOMY 3marny u3MepeHusi npouseodumcsi Ha Jiro6om
1 3amane, ecnu Haxamb U ydep)ueamb 8 meyeHue 2 - 3 C KHOIMKY
U3MEPEHMUE.
KAHARN 8

H Li F NHy Na
CN § ClI K Ca
SCN NO; Cu Br CIOy

Agg cd 1 Ba Hg
Pb X X X X*

[o6aBuTb B CTaHOApPTHbIN pacTBOpP TOYHO OTMe-
peHHOE Konmn4yecTBo npobbl. Cmecb AomKHa BbITb
TWaTenbHO nepemMeweHa. HaxaTb  KHOMKy
BBOA.

KAHARN 8

OOEBABELTE B PACTBOFP
NMPOEY
W HAXKMUTE BBO[L

Ag*

Ha ancnnee nosiensieTcst OKHO ANS BBOAA 3HAYEHUI 00bemMa npoobi.
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KAHARN 8
[Mpn nomowm KHorMok A, ¥V, » n « yCTaHOBUTb
OBLEM MPOELI
3HayeHMe obbema npobbl. HaxaTb KHOMKY 00g.0 mi
BBOA.
Ag*

5 KAHARN 8 25.0°C
[Mpn ycTaHoBneHnn ctabunbHblx nokasaHun SL0C
pasgaeTcd 3ByKoBOM curHars. Ha gucnnee npubopa
oTobpaxaertcsa v3mepsemas npubopom IOC anek- 161.4 v
TPOOHOM CUCTEMBbI U TemnepaTtypa cmecu. HaxaTb
kHornky BBOA. ol

. lMonb3oeamenb Moxxem cam onpedenumb MOMEHM ycmaHO8JIeHUsi cma-
1 6unbHbIx nokaszaHul 3C anekmpodHoU cucmembl U Hakamb KHonkKy BBO/[
Os1s1 NPOOOJINKEHUSsT U3MepeHUsi 00 MosiesIeHUsI 38YKOB020 CU2HaJa.

B.4.2 Ha gucnnee cHoBa nosiBNAETCA OKHO AN BBOAA 3Ha4YeHun obbema
aononHutensHon aodaskn nNpodbl. MNpu HeobxogmMmocTn yBenuyeHna gobas-
Kn (Hanpumep, ecnu nameHeHne 34C anekTpoaHOM CUCTEMbI HEQOCTATOYHO)
nobaBnTb B pacTBOp €lle OAHY MNOPUMI0 TOYHO OTMEPEHHOro KONnnyecTBa
Npoobbl.

KAHARN 8
Mpn HeobxogumocTn yBenuyeHust odbbema ao-
6aBku ncnonb3ys KHOMkn A, V, B 1 « ycTaHo- OE:EM NPOELI
BUTb 3HA4YeHMe OOMNONHUTENbHOM nopumn obbe- 00{.0 mi
ma npobbl. HaxaTb kHonky BBON.
Ag*

Ecnn o6bem gononHUTENbHOW Nopumnn NPodbl YCTAaHOBMEH PaBHbLIM HYIIHO,
nocne Haxatnsa kHornkn BBOJ[, npubop oTtobOpaxkaeT Ha gucnnee pesynbrar
N3MEepEHMSI.

KAHAN 8 25.0°C

Ha aucnnee npubopa oTobpaxaeTcs M3MepeHHoe
NpUBOPOM 3HaYEHME KOHLIEHTPaLMM MOHOB B Npobe. 900 mmom

Ag*
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B.4.3 Ecnn o6bem OONONHUTENLHOW Nopuun Npobbl YCTAHOBIEH He paBs-
HbIM HYNH, nocne Haxatna kHonkn BBOJ[ Ha gucnnee cHoBa nosiBRsieTcs
nsmepsaemoe npuodopom 3HadveHne ILC anekTpogHOM cUCTEMbl M TemrepaTypa
cmecu (B.4.1) n, nocne okoH4YaHua unamepenns 30C, okHO Anda BBOAA 3HAYEHUM
obbema gononHuTensHon aobasku npobsl (B.4.2).

[na npoBegeHMss HOBOMO W3MEPEHUA  cregyeT  HaxaTb  KHOMKY
M3MEPEHUE.

[ns NOBbIWEHNS TOYHOCTM XenaTenbHO rpagyvpoBKYy MpoBOAUTb nepen
KaKObIM n3amepeHueM. [Ins atoro cneayeT HaxaTb kHonky HACTPOMKA.

B.5 MeTtog aBovHOM rpagyvpOBKN.

Mpu BuiGope meTtoga «ABOUHAA OOBABKA» B cTaHAapTHbIi pacTBop
N3BECTHOro o6beMa M KOHUEHTpauMM aHanmu3nmpyemoro MoHa gernaeTcs Oo-
GaBka gpyroro cTaH4apTHOrO pacTBopa TOXE M3BECTHOrO obbema u Opyrou
N3BECTHOM KOHLIEHTPaLMM aHanM3ampyemMmoro noHa. locne nposeneHnsa name-
peHnn 3C anekTpoAHOM cuctemMmbl genaetca gobaBka M3BECTHOro obbema
aHanunanpyemown npobbl, cogepxallen TOT XKe aHann3npyeMblin NOH.

. lMpeumywecmeo amo2o Memoda cocmoum 8 mom, 4Ymo 2padyupoeKa u
1 aHasu3 ebINnoJIHAoMCsl nocsedosamesibHO 6e3 ebIHUMaHUSsI 3/71eKmMpPodoe
u3 pacmeopa. B pesynbomame noebiwaemcsi npouzeooumesibHOCMb pa-
6ombi, u ucksroYaromcesi npomaxu, obycrioesieHHble npusiunaHuemM nmny-
3bIpbKoe 8030dyxa Ha MeMbpaHe asnnekmpoaa.

O0dHako npu ucnosib308aHUU 3Mo20 Memoda Heobxodumocmb OeaXObl
dobaesisimb cmaHOapmMHbIU pacmeop deslaem 0COb6eHHO 8aXKHbIM 8bli-
nonHeHue ecex ycsiosull usMepeHul memoodamu 0obasok. Y4yumbieas,
ymo memoO npednosiazaem 2padyupoeKy 3JIEKMPOOHOU cucmeMbl 6
omHocumesnibHO y3KoU obrslacmu KoHyeHmpauul, Mmemod OeoUHoOU epa-
dyupoB8KU MOXHO UCMOJ/Ib308aMmb Makxe 8 HesluHeliHOU obnacmu 2pa-
dyupoeo4yHo20 epadhuka. Takoli Memod makxke Moxem 6bimb UCMOJb30-
8aH, ec/lu KOHUeHmMpauyusi aHaJu3upyemMo20 UoHa e rnpobe ebiwe sepxHe-
20 npedesia usMepeHusi IJIeKMPOOHOU cucmemsbl, He rnpoeoodsi pazbaersie-
Hue npob6sbl.

MNpu aTOM MeTode rpagyvpoBKy npubopa crnedyeT NpoBOAMTbL TONbKO Npw
N3MEHEHMM TUNa ONPeAEnseMoro noHa, NpU4YeM TOJbKO MO OAHOMY pPacTBO-

py.
B.5.1 NamepeHune npoBoguTCs B crneaytowen nocrenoBaTesnibHOCTMW.

[MpOMbITb 3MEKTPOAHYD CUCTEMY U AaTYUK TEM-
nepaTtypbl UNNU TepMOMETP AUCTMNNMpoBaHHon | KAHANS
BOLOW TOW Xe Temnepartypbl, YTO U rpagyvpo-
BOYHble pacTBOpbl U (KenatenibHO) OTOOpaHHOW | MOMECTUTE 3NEKTPOA
4YacTblo CTaHOAPTHOrO pacTBopa, Kannv yaanuTb B PACTBOP
dunbTpoBansHon Gymaron.llorpy3anTtbe anekTpos, W HAXMUTE BEOA

B OTMEPEHHLIN 0ObEM NEepBOro CTaHAAPTHOMO | NOs

pacTtBopa. Haxatb kHonky BBO[.
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Ha gucnnee nosiBnsieTcst OKHO Ansl BBOAA 3Ha4e-
HUA oDObemMa U KOHLEHTpauunm MepBoOro craH-
AapTHoro pacteopa. [pu nomoLwm KHONoK A, 'V,
» 1 4 yCTaHOBUTb 3Ha4YeHUs obbema N KOHLEH-
Tpauun nepBoro craHgapTHoOro pacrteopa. Ha-
XaTb kHornky BBOA.

KAHARN 8

OEBLEM PACTBOPA 1
050.0i) mi

KOHUEHTPALWA
001.00 mMol/l

NO;-

[Mpn ycTaHoBRneHUn ctabunbHbix nokazaHun S0C
pasfaeTcs 3ByKoBoW curHasn. Ha gucnnee npnbopa
oTobpaxaetcs uamepsiemas npubopom SL0C anek-
TPOOHOM CUCTEMbl W Temnepatypa pacteopa. Ha-
XaTb kHornky BBOA.

KAHARN 8 25.0°C

427.3 mv

NO;-

N3MEPEHMUE.

. lMonb3oeamenb Moxem cam onpedeslumb MOMEHM yCcmaHO8J/IeHUsl cma-
l 6unbHbIx nokasaHul 3[C anekmpoOHoU cucmemMbl U Haxkamb kHonky BBO/[]
Os1s1 NPOOOJKEHUSsT U3MepeHUsi 00 MosiesIeHUsI 38YKOB020 Cu2Hala.

. lMepexod K Ha4vanbHOMY 3many u3MepeHusi npou3eodumcsi Ha Jirobom
l amane, ecsu Haxamb U ydepxueamb € meyeHue 2 - 3 C KHOMKY

[lo6aBuTb B CTaHOAPTHbIN pacTBOpP TOYHO OTMeE-
PEHHOE KONMMYeCTBO BTOPOro CTaHAapTHOro pac-
TBOpa. CMecb JomkHa ObiTb TWaTENbHO nepe-
MeweHa. Haxatb kHonky BBO/[.

KAHARN 8

OOEABBTE PACTEBOP 2
W HAKMUWUTE EBO[L

NO,

B.5.2 Ha gucnnee nosiBNsieTcss OKHO AN BBOAA 3HAYEHU OObema U KOH-

LieHTpaLmMM BTOPOro CTaH4apTHOro pacTeopa.

[Mpn nomowm KHornok A, ¥V, » 1 « yCTaHOBUTb
3HayeHns obbema W KOHLUEHTpauum BTOPOro
cTaHgapTHoro pactBopa. HaxaTb kHonky BBOL.

KAHARN 8

OEBLEM PACTBOPA 2
010.) mi

KOHUEHTPALWNA
010.00 mMol/l

NQ;

[Mpn ycTaHoBneHUn ctabunbHbix nokazaHun S0C
pasgaeTcsa 3ByKOBOW curHan. Ha gucnnee npwm-
bopa oToOpaxaetcsa wuamepsiemass npubopom
O[C oanekTpogHOW cuUCTEMbI M Temnepartypa
cmecn. Haxatb kHonky BBOA.

KAHARN 8 25.0°C

404.2 v

NO;"
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lMonb3oeamenb moxxem cam onpedeniumb MOMEHM ycmaHoeJsIeHuUsl cma-
6unbHbIx nokaszaHul 3C anekmpodHoU cucmeMbl U Hakamb KHonKy BBO/]
Os1s1 NPOOOJNKEHUSsT U3MepeHUs 00 MNosiesIeHUsI 38YKOB020 CU2HaJa.

i &

KAHARN 9
[oGaBuTb TOYHO OTMEPEHHOE KONMYECTBO MNPODBbI. [OEABBLTE B PACTEBOP
Cwmecb gormkHa 6biTb TLATENBHO nepemelleHa. Ha- NPOEY
XaTtb kHorky BBO[. W HAXXMWUTE BBOJQ,
NQ,-
KAHARN 9

Ha gucnnee nosiBnsieTcs okHO Ans BBOAA 3Ha4e-

HU o6bema nNpoodbi. OEBLEM NPOBLI

[Mpn nomowm KHorok A, ¥V, » n « ycTaHOBUTb 0of].0 mi
3HayeHne obbema nNpobbl. HaxaTb KHOMKY
BBOA.
n NQ,-
KAHAR 9 25.0°C

[Mpn ycTaHoBneHnn ctabunbHbix nokasaHun 34C
pasgaeTcd 3ByKOBOW curHan. Ha gucnnee npu-
bopa oTObpaxaeTcsa wusMepsemMas npuodopom 391.5 v
O0C oanekTpogHoM cuctemMbl W TemnepaTypa

cmecu. Haxartb kHonky BBO[. NO-
3

. Monb3oeamenb Moxem cam onpedeslumb MOMEHM ycmaHoeJsIeHUsl cma-
1 6unbHbIx nokaszaHul 3MC anekmpodHoU cucmeMbl U Haxkamb KHonKy BBO/]
Os1s1 NPOOOJKEHUSsT U3MepeHUsi 00 MosiesIeHUsI 38YKOB020 Cu2HaJa.

B.5.3 Ha aucnnee cHoBa nosiBNAETCA OKHO ONs BBOAA 3HAYEeHUMN obbema
AononHuTenbHon gobaskn Npodbl. MNMpn HeobxogumocTn yBenuyeHna gobas-
Kn (Hanpumep, ecnu nameHeHne S0C 3neKTpoaHON CUCTEMbI HEAOCTATOYHO)
AobaBnTb B pacTBOpP €llie OAHY MOopuMio TOYHO OTMEPEHHOro KonmnyecTBa
Npobbl.

KAHAR 9
Mpn HeobxogmmocTn yBenunyeHus obbema [o-
BGaBku ncrnonb3yst KHOMkn A, ¥V, » 1 « ycTaHo- OEBEM NPOEbLI
BUTb 3HA4YeHWEe OOMOSIHUTENBLHOM nopuun obbe- 00fil.o mi
Ma npobbl. HaxaTe kHonky BBO[.

NO,~
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Ecnn o6bem gononHUTENbHOM NOpUmMn NPoObl YCTAaHOBIEH PaBHbLIM HYIIHO,
nocne Haxatna kHornku BBOJ npubop otobpaxaeT Ha aucnnee pesynbrtar
N3MepeHVsI.

KAHARN 9 25.0°C

Ha aucnnee npubopa oTobpaxaeTcs M3MepeHHoe 100 rmor
NpUOOPOM 3HaYEHME KOHLIEHTPaLMM MOHOB B Npobe.

NO;-

B.5.4 Ecnn o6beMm AONOMHUTENBHOW Nopuun nNpobbl yCTAHOBMEH He paB-
HbIM HYIIO, nocrne Haxatus kHonkn BBO[ Ha gucnnee cHoBa NOsIBASETCS
namepsemoe npubopom 3HadyeHne ILC anekTpogHOM cUCTEMbl U TemnepaTypa
cmecu (B.5.2) un, nocne okoH4yaHusa nameperns 30C, okHO Anga BBOAA 3HAYEHUM
obbema gononHuTeneHom fobasku npobel (B.5.3).

[na npoBegeHWs HOBOMO M3MEPEHUSI cnegyeT HaxaTb  KHOMKY
M3MEPEHMUE.
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INuct perncrtpaunm nsmeHeHumn

Homepa nuctos (cTpaHuu) Bxoasa-
wmn Ne
Name Bcero No conpo-
Vam. | Hew- 3ame- Ho- AHHYNU- | NNCTOB noky- BOOM- Moa- [ara
y
HEH- po- B JOKY- TenbHO- | NUCb
HbIX BbIX MEHTa
HbIX BaHHbIX | MEHTE ro OOKy-
MEHTa U
para
1 BCe 29 "PBA 19.05.06
0100
2 BCe 33 "PBA 25.05.07
0103
3 BCE 58 PBA 27.06.07
0104
4 BCe 80 "PBA 03.08.07
0105
5 BCe 77 PBA 03.02.10
0114
6 BCE 71 "PBA 21.11.11
0125
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