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“Electrochemical Instruments”

YBaxkaeMbli MOMb30BaTeNlb, HACTOSILUMA [OKYMEHT MOCBSILLUEH OCOBEHHOCTAM
MHOrOKaHasibHOro MnoTeHuuocTaTa-ranbBaHoctata P-20X8. [lepeg ero npodTeHnem
HaCTOSITE/TbHO PEKOMEHAYEM U3YUUTb MHCTPYKLUMIO K Npubopy.

HasHaueHe »>e 3Toro [AoKyMeHTa — MeHee (popMannsoBaHHOE, HO 6onee
noapobHoe W [eTanbHOe ornucaHue npubopa. MpounTaB ero, Bbl cMOXeTe He TOoMNbKO
6onee ABHO YBMAETb BO3MOXHOCTM NpMbopa A0 €ro NOTEHLMANBHOrO NPUOBPETEHMS, HO U
y3HaTb O HEM MHOXECTBO MOJAPOBGHOCTEN, YTO MO3BOSIUT WUCMOMb30BaTh €ro B paboTte C
MaKCMMalibHOW oTAayen.

Takke 3TOT AOKYMeHT 6yaeT oyeHb Mone3eH MOCTOSIHHLIM MOJSIb30BAaTENSAM MpU
nepexoge Ha Hoyw nnatdopMmy npubopos “Electrochemical Instruments” ¢ npubopos
npeablayLwmx NOKONEHUN.
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“Electrochemical Instruments”

Copep)xaHue:

ObLee

KoMnbtoTepHbIn nHTepdenc npubopa
AnnapaTHasi opraHM3aums waccu npnbopa
OpraHu3aumsa oHOro kaHana npubopa

MpuMepbl 3KCNEPUMEHTaNbHBIX AaHHbIX
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“Electrochemical Instruments”

1. O6uiee

MHOroKaHasbHbIM noTeHuMocTaT-rasibBaHocTaT P-20X8 “Electrochemical
Instruments” saBnseTca NpMHUMNWANbLHO HOBLIM NPMBOPOM NOAOBGHOMO TMMA N HA3HAYeHUs
Poccuitickoro npou3BoAcTBa. PakTUYecku, 3TO MEPBbI  CEPUMHBLIA  MHOMOKaHasbHbIM
NOTEHUMOCTAT-ra/lbBaHOCTAT, Koraa Nnbo co3faHHbIN B PO nnn Ha ee TeppuTopum.

3TOT npubop SBNSETCS POAOHAYaNIbHUKOM MPUHLMMMANBHO HOBOW NpUOBOPHON
nnatdopmbl, paspabotaHHon B “Electrochemical Instruments” B 2013-2014 rogax. 3710
O3HaYaeT, YTO MHOrOKaHasbHbIA MOTeHUMoCTaT P-20X8 He SIBNSIETCS MPUEMHWKOM WK
MoaMdMKaLMEN Kakoro-nmbo wn3 paHee pa3paboTaHHbIX WAM  BbIMYCKaBLUMXCS B
“Electrochemical Instruments” npu6opos.

IMEHHO co3aaHuMe NPUHLMMIMANBHO HOBOM MpPOrpaMMHO-annapaTHoM nnaTgopMbl
BOMJIOTW/IO B >XM3Hb HOBblE BO3MOXHOCTM WU XapaKTEPUCTUKK. [pexae BCEro, K HUM
OTHOCATCA  MOKa3aTeNIM HAAEeXHOCTM, a TakkKe caMa BO3MOXHOCTb  CO3JaHus
MO/THOLIEHHOrO MHOMOKaHaNIbHOro MOTEHLMOCTATa-ranbBaHocTaTa.
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“Electrochemical Instruments”

2. KomnbroTepHbi¥ MHTEpcheinc npubopa

MHOrokaHanbHbli  noTeHumoctaTt P-20X8 noaknoyaeTcs K NepcoHasibHOMY
komnbtoTepy (MK) npu nomowm USB mHTepdeiica. Mo cpaBHEHWUIO C anbTepHATUBHbLIMU
peleHnsamMn, Takumm, Hanpumep, kak Ethernet, JPIB, aToT cnocob6, Ha Haw B3rnsg,
Hanbonee NpOCT, S3KOHOMUYEH M YA0beH B YCTaHOBKE M 3KCMyaTaumu.

Mo cpaBHeHwto, Hanpumep, ¢ Ethernet, USB unHTepdeiic, Bo-nepBbiX, He TpebyeT
MCNONb30BaHNA COOTBETCTBYIOLWEr0 pa3beMa, KOTOpbIM, Kak MpaBWIO, 3aHSAT, a TaKXe,
USB uHTepdeiic He TpebyeT 0cobbix HaBbIKOB YCTAHOBKM, KpOMe CTaHAApTHOW npoueaypbl
YCTaHOBKW ApaliBEPOB.

Mo CpaBHEHUIO € C TaKMMK pelleHnsiMu, kak JPIB, USB nHTepdeic cyllecTtBeHHO
Jewesne, W He TpebyeT [AOMONHUTENbHBLIX AOPOrOCTOSWMX MNaT MHTepPdENCoB.
NHTepdenc RS-232 K coXaneHuio, Ha MOMEHT co3AaHusi 3Toro npubopa, CUIbHO
MOpasibHO YCTapesn n ncyes npakTUYeckn co BCeX KOMIMbIOTEPOB.

NHTepdencbl Tvna RS-485 dakTuyeckn otcyTcTBytoT B K B SIBHOM Buae, M UX
NPUMEHeHWe, Kak MNpaBuio, CBOAMUTCA K MNPUMEHEHWIO BCE TEX XXe MNepexoAHWKOB Ha
OcHoBe WwunHbl USB.

OnpegeneHHbiM  HepoctaTkoM USB  uMHTepdeiica SIBNSIETCS €ro He  BblCOKas
HafeXHOCTb, TaK, K rMpuMmepy, ero cneundukaums He npeaycMaTpuBaeT MpUMEHEHne
kabenei annHHee 90 cM (B TO e BpeMs CTaHAapTHble kabenu umetoT anvHy 1.8, 3, u
Jaxe 5 MeTpoB MCKIUMTENBHO B yrogy yaobCcTBa MCMONb30BaHMSl, YTO KpaWHe
HEeraTMBHO CKa3blBAaeTCsd Ha WX KayecTtBe W HagexHoctu). OAHako, 3TOT HeAoCTaToK
KOMMEHCUPYETCS onpeaeneHHbIMA MPOrpaMMHbBIMM U annapaTHbIMA  PELLEHNSIMU, YTO U
6bl/1I0 B MOMHOM Mepe peanv3oBaHO B HOBOW npubopHou nnaTtdhopme, n obecrneynno
BO3MOXHOCTb 6ecrniepeboviHo 1 HagexHou paboTbl MHTepdenca npubopa B TeyeHue
HEeCKOMbKMX CyTOK K bonee.
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“Electrochemical Instruments”

3. AnnapaTHas opraHu3auus Wwaccu npuéopa

MHOrokaHasnbHbIA  MOTEHUMOCTaT-ranbBaHocTat P-20X8 coctout M3 8-mu
MAEHTUYHBIX KaHanoB. KaXabll M3 HUX MOMHOCTbIO HE3aBUCUMM OT ApYruMx. B kaxxaom
KaHane eCTb CBOM MWKPOKOHTPONNEp, ynpaBnswowmui ero paboton. Takxe B npubope
MMeeTCsl HTEpPENCHbIN 610K, N 6IOKN NUTaHUS.

[ns obecneyeHnst MUHUMabHO-BO3MOXKHOM NMEPEKPECTHOMN CBSA3M U HABOAOK Mexay
KaHanamu, undpoBON MHTEPGENC KaXXAoro KaHana MMEEeT rasibBaHUMYEeCKylo pasBsi3Ky, a
TaKXXe pasBsi3aHa M CUMrHanbHas (M3MepuTenbHas) 3eMns Kakaoro kaHana. OaHako, 6nok
NUTaHUS U COOTBETCTBEHHO, CUIOBasi 3eMNsl, Y BCEX KaHanoB obuime. DTO 03HA4YaeT, yTo
MOKaHANIbHOM ranbBaHUYECKOW pa3BA3kM B npubope HeT. Takoe pelleHne, B CBOK
oyepeab, obycnosneHo NCKIOYNTENBHO 3KOHOMUYECKUMM coobpakeHnsMu.
MoTeHUnanbHas yCTaHOBKA BOCbMW rasflbBaHNYECKM pa3Bsi3aHHbIX 6/10KOB nuTaHus (unu
[laXe TONbKO BbINpsSIMUTENENW CO cTabunmusaTopamun) npueena 6bl K HeornpaBAaHHOMY
yBENNYEHMIO CTOMMOCTM nNpubopa (BNNOTb A0 nonyTopa-AByx pa3). B To e Bpewms,
6ONbIWNHCTBO 3afay, AN KOTOpbIX Co3aaBanca 3TOoT npubop, npeaycMaTpuBatoT
TECTUPOBAHUE, WM MHYIO pPaboTy C HECKONbKMMMU HE3aBUCMMbBIMU 3MIEKTPOXMMUYECKUMM
AYerikaMKn, KOTOpble, Kak MpaBWiO, 3NEKTPUYECKU Apyr C APYroM He CBsiaHbl (Mnn
MMEETCS Takasi BO3MOXHOCTb), U NOKaHanbHas ranbBaHM4YecKas pa3ssi3ka He TpebyeTcs.

USB >e uHTepdeinc npubopa, obwmii ans BCEX KaHANOB, UMEET rasibBaHNYECKYHO
pa3Bs3KY.

Heckonbko MOMEHTOB, Ha KOTOpble HeobxoanMo 0bpaTuTb BHMMaHME MpU YCTAHOBKE
npunbopa Ha pabouyem mecre:

1. Mpubop HeobxoamMMo 3a3eMnnTb U (UK, NO KpalHeW Mepe, KparHe XenaTesbHO)
MCNonb30BaTh po3eTky 220B ¢ 3a3emneHneM. [lpy 3a3eMnieHun XenaTenbHO
ybeanTbCsl, YTO 3eMNs ABNSIETCS KAaYeCTBEHHOWM, M K HEM He MOAKIIOYEHO KaKoro-
nmbo cunoBoro obopyaoBaHus, TK B 3TOM C/lydae OT 3a3eM/IEHUS MHOrAA MOXeT
6bITb HA060POT, TONBLKO Bpea.

2. BeHTUnATOpbI OXNaXxaeHus Npubopa 3abupatoT BO3AyX C 3aA4HEN, M BbINyCKalOT ero
C nepeaHen CTOpoHbl Npubopa. ObpaTuTe, MOXanyncra, Ha 3TO BHUMaHWE, ecnun
npubop 6yAeT MOHTUPOBATLCS B CTOMKY C MNPUHYAWUTENbHBIM  OXJIAXKAEHUEM.
Haunny4ywum BapuaHTOM, BEpOSiITHO, Obino Obl MPpUMEHEHWe CTOMKKU 6e3 3aaHel
CTeHKW, Ans obecrnedeHuss cBOOGOAHOrO AOCTyNa XONOAHOMO BO34yXa K 3afHeu
naHenu npubopa.

3. Mpu MoHTaxe npubopa B CTOMKY, HEOBXOAMMO YAanWTb C OCHOBaHWs Npubopa
PE3NHOBBIE HOXKM.
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“Electrochemical Instruments”

4. TMpun HeobxoaAMMOCTU AeMOHTaxa yronkoB (“ylwen”) kpenneHus npubopa K CTOMKe u
NOCNEeAYIOLWEro X MOHTaXa, UCNoNb3ynTe TONbKO KOPOTKME MOTalHble BUHTLI M3.
X anvHHa HY B KOEM clydae He A0/KHA npeBblwaTh 6 MM. bonee ANWHHbIE BUHTBI
MOryT HeobpaTUMO NoBpeAnTb BHYTPEHHME KOMMOHEHTHI npubopa!

Ha waccn nprubopa CMOHTUPOBaHbI C/TYXEOHbIN U CUNoBble G610k MUTaHMS. Bbicokas
SHEpProeMKoCTb MEepPBOro M3 HUX, NO3BONseT Npubopy npeoaoneBaTb KPaTKOBPEMEHHbIEe
nepebou ¢ nutaHvem 220B. B 3aBMCMMOCTM OT KONn4yecTsa paboTatowmx KaHanos, Nnpubop
MOXET BblAepXaTb HECKOSIbKO CeKyHZA OTCYTCTBUSI MUTAIOLLErO HarpshkKeHWs, UAn ero
npoBan wnAM ckadek. lpu 3ToM He npou3onaer cbosi paboyelt nporpammbl. [Ans
npeojoneHns AnuTenbHbIX nepeboeB, peKoMeHAYeTCs MNpUMEHeHue CTaHAapTHbIX
pellenni, HanpumMep, 6ecnepebonHbIX UCTOYHUKOB NUTaHUS. Eciv npnbop BbIK/IOYaETCS C
Lenblo nepesarpy3ku, TO ANs pacXOAOBaHUSt BCEW HAKOMIEHHOW 3HEPrumn n3 cny>ebHoro
6noka nuTaHuns, Npubop HeobXoaANMO BblAepPXKaTb BbIKNOYEHHBIM HE MEHee 7-MU CEKYHA.
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4. OpraHusauusi ogHOro KaHana npmébopa

Kaxkabli  KaHan MHOrokaHasbHOro rnoTeHuMocTaTa SBNSETCS  MOMHOUEHHbIM
NOTEHLMOCTATOM-Ta/IbBaHOCTAaTOM 6e3 6/10Kka NUTaHUSl U KOMMbOTEPHOro MHTepdeinca. OH
MMeeT OAMH AManas3oH noTeHuuana-HanpsbkeHus (6 B), n 5 amanasoHos Toka (oT 2 A Ao
200 MKA).

MaKCMMarnbHbIA  BbIXOAHOM TOK COCTaBNsieT 2 amnepa. IJTO NOCTOSIHHOE
[ONrOBpEMEHHOE 3HayeHue Kak ans 3apsgHoro (3NekTponus), Tak u ans paspsiaHoro (B
peXuMe Harpysku) pexmMoB. MUHMMabHO-PEKOMEHAYEMbIM pabounii Tok cocTaBnseT 10
MKA. Tlpn 3TOM paspelleHrMe caMoro TOHKOro auanasoHa Toka — 200 MKA cocTtaBnser
npnbnuantensHo 6 HaHoamnep, To ecTb, 6onee yem B 1000 pa3 MeHbwe. 3HayeHne 10
MKA HOCMT UMCTO pEeKOMeHAATeNbHbIA XapakTep, PpeasibHO MOXHO 3adaBaTb M
perncTpuposatb TokM BnoTb 40 0.1 MKA. OfHAKO TOYHOCTb M MOMEX03aLMLWEHHOCTb Npu
3TOM MOrYT 3aMEeTHO CHU3UTBLCA Ha HEKOTOPbIX 3/1IEKTPOXMMUYECKUX CUCTEMaX, 0COHBeHHO
MNPV BbICOKMX CKOPOCTSIX PerncTpaumm AaHHbIX.

MakcvManbHOe  BbIXOAHOE nonspusyiowee HanpsbkeHve (Mexay TOKOBbIMM
anekTpoaamu Counter n Work) moxeT gocturate 11.5 B npu HM3KkMX Tokax. MacnopTHon
BE/IMYMHOM SIBNISieTCs 3HavyeHne B 10 B, TK OHO AOCTMXMMO Mpu NtOBbIX BbIXOAHBIX TOKaX
(BnnoTb Ao 2 amnep). Pernctpupyet xe Npubop noTeHumanbl U HanpsxeHns ao 6 B. 3710
HanpsbKeHWe U3MepsieTcs Mexay noTeHuuanbHbiMK anekTpodamu Ref (- nonspHoOCTb) K
Comp (+ NonsipHOCTb).

Crount 06bpaTuTb BHMMaHWMe Ha TO, 4YTO MOTeHUManbHble npoBoda npubopa
3KpPaHWpOBaHbl, @ TOKOBble - HET. OTO CAENaHO KaK M3 3KOHOMUYECKMX COOBpaXkeHun,
TaK M UCXOAS W3 KOHCTPYKTUBHBLIX OCOBeHHOCTen npubopa (4 3KkpaHMpoBaHHbIX BNC
pa3beMa pa3MeCcTUTb OKa3asioCb MONPOCTY Herae, Takxke, CTaHAAPTHblE 3KpaHUPOBaHHbIE
MNpoBOAA AOCTAaTOYHO >XECTKMe, YTO He Bceraa yaobHo, B 0CO6eHHOCTM npu 60sbLIOM
KONnyecTBe OAHOBPEMEHHO paboTalowmx kaHanoB). Ha nepegHen naHenu npubopa
NOMOXUTESNbHBIE 3MEKTPOAbl MapKMpPOBaHbl KPacHbIM LIBETOM, OTpuUaTesibHble — CUHUM.
TokoBble nMpoBOAA TakXke WMEKTCS [ABYX aHanornuyHbiXx UBeToB Ans  yaobcTtsa
nogkntodeHns. K npubopy TOKOBble MpoBOAa MOAKMKOYAOTCS MpU MOMOLUM CbEMHOIO
BMHTOBOIO 3aXkuMa — KneMMHuKka. [na dwvkcaumm B HEM NpoBoAa HeobxoauMMa niockas
oTBepTKa 3 MM.

Kaxxablii KaHan MMEeeT B CBOEM COCTaBe 3HeproHesaBucumyto flash - namsitb. B Hee
OH pE3epBUPYET BCE 3KCMEPUMEHTAsIbHbIE AaHHblE MO Mepe WX MNosiBNeHusl. B Helt xe
XPaHATCA U BCE NApaMeTpbl NPOrpaMMbl 3KCMEPUMEHTA, C NMOMOLLLIO KOTOPOro 3TU [IaHHbIE
6blM MoNyYeHbl. TakKe B HEN XPaHSATCS pasfiMyHble hnark U UHbIe OMNUCaHUSi COBbLITUIN,
NPOUCXOAALLME BO BpPEMSI 3KCMEPUMEHTA. HampuMep — CTaUMOHapHblE 3HauyeHus
MOTEHUMANa W TOKa YCTAHOB/MEHMSI, MOTEHLUMANOB pa3oMkHyTol uenu (PL), HoMepa
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LUMKNOB. 3Ta NaMsiTb B KaHasle MOSIHOCTbIO CTUPAETCA KaXkabld pa3 npuv 3amnycke B HEM
HOBOrO 3KcrnepuMeHTa. OAHOBPEMEHHO B HEW XPaHUTCS TOMbKO OAWH 3KCMEPUMEHT.
ObbeM namsATM MO3BOMSIET KaXkAOMY KaHany XpaHuTb A0 800 TbiCAY TOYeK AaHHbIX. Ha
NnepBbiM B3rnsig 3TOT 06beM MOXET MOKa3aTbCs He O4YeHb OOonblUMM, OAHAKO, Npw
NpaBWIbHOM MOAXOAE OH TMO3BOMISIET XPaHUTb OYeHb MPOAODKUTENbHBIE WU EMKME
3KCNepuUMeHTbl. A 0CO6eHHOCTN 06paboTkmM AaHHbIX (B YaCTHOCTM yCpeAHEHME Ha HWU3KNX
CKOpPOCTSIX PerucTpaummM [AaHHbIX) M03BONAOT 06ecneunTb O4YeHb BbICOKYHD TOYHOCTb
paboTbl KYTOHOMETpa, CeEKyHAOMepa M MHbIX NPOrpaMMHO-annapaTHbIX Y3108 (Hanpumep,
3aLUMTHBIX M OCTAHOBOYHbIX (hYHKLNIA).

Takxe B COCTaB Ka)XA0ro KaHana BXOAUT AMarHoOCTMYeckui ysen. OH npeactaBnsieT
cobor NOoAKIOYAEMbIN MO ABYX3NEKTPOAHON CXeMEe MOCTOSHHbIA Pe3nCTOp HOMWHAIOM
100 OM, c TO4HOCTHIO 1%, B KayecTBe BHYTPEHHEro TeCTOBOro 3KBMBasieHTa. B
ynpaBnsiloWeN MNporpaMMe MMEKTC  CreumanbHble YHKUMM  AMarHOCTMKM  npubopa,
paboTalowme C 3TUM pe3ncTtopoM. [pu KX WCNONb30BaHWM, 06paTUTE, MOXaNyWCTa,
BHMMaHMe Ha TO, YTO Pe3nCTop UMeeT TOYHOCTb 1%, U YTO Ha rpybbIx AManas3oHax Toka
[AOCTaTOYHO BbICOKAsi TOYHOCTb MO TOKY HE CMOXET 0becneynTbCs, @ Ha C/IMWKOM TOHKMUX
MOXET BO3HWKHYTb neperpy3ka (nnMbo npuaeTcs 3a4aBaTb HWU3KME 3HAYEHUs TeCTOBOro
noTeHUMana, 4TO NpUBEAET K HM3KOM TOYHOCTU YXe MO noTeHumany). PyuyHble
(HeaBTOMaTM4YeCKMe) AMarHoCTUYecKne ¢yHKUMM CBOASATCS K TOMY, YTO MOMb30BaTeslb
MOXET 33J1aTb BblOPaHHbIA MM MOTEHUMAN UK TOK, BbIOGpaTb AMana3oH TOKa, MNOAKIHYUTD
BHELUHIO SYENKY WM BHYTPEHHMI 3KBMBANEHT, W Npu Heo6X0AMMOCTU W3MEPUTb
3Ha4veHune pe3nctopa skemeaneHTa (100 Om) u ybeanTbca B paboTtocrnocobHocTn npubopa.
B 6onee CNoOXHOM Crlyyae MOXHO BblOpaTb MNOAK/IOYEHWE K BHELWIHEW S4YelKe, U
NpoBepuTb NpUbOp C NOMOLLLIO BHELIHEro BOSIbTMETpa WM aMnepmeTpa (HanpuMep, npu
npoBeaeHM NoBepku Npubopa).

Kaxxabl kaHan npubopa MMEET B CBOEM COCTABE BbICOKOMPOW3BOAMTENbHbIN 32-
paspsaHbii - MUKpokoHTponnep ¢ Cortex M3  saapoM. WMMEHHO 3TOT  KOMMOHEHT
OTBETCTBEHEH 3a BbIMNOJIHEHME NPUOBOPOM 3arpy>XeHHON B Hero paboyen nporpammbl. B
OT/IMYMe OT NpuBOpOB MpeablaymMx MOKONEHWM, KOoTopble paboTanM OT 4YacTv noa
KOHTPO/IEM KOMMblOTEPa, HOBasi NnaTdopMa, Ha KOTOPON peanu3oBaH noTeHumocTaTt P-
20X8, BbINOAHSET paboyyo NporpamMMy MOSIHOCTbIO HE3ABMCMMO OT KOMIMboTepa. TO eCThb,
MWKPOKOHTPOJI/IEP KaXAO0ro KaHana caMm cneguT 3a BbINOSHEHMEM MNPOrpaMMbl, 3ajaeT
paboune pexumbl, AMaNA30HbI, OTCNEXMBAET Meperpy3kn, MNPU3HaAKM OCTaHOBOK
3KCNEPUMEHTA W aBapUMHble CUTYaUUKW, WHKPEMeHTUMPYET (paccyMTbiBaeT) 3apsiabl U
BpeMeHa. B npouecce paboTbl KOMMbIOTEP WMCMNOAL3YETCH TOMbKO ANS BU3yanu3auuu
3KCNepuMeHTa.
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Takke 60/MbWMM MONOXWUTENbHBIM MOMEHTOM SIBASIETCA TO, YTO MHOrOKaHaslbHbIN
noTeHUMocTaT MoXeT paboTaTte M 6e3 KoMmnbtoTepa. [eUCTBUTENIbHO, KOMMbIOTEP
HeobXxo0aMM TOMbKO ANS1 peAakTMpPOBaHWUS NapaMeTpoB M 3arycKa 3KCMEPUMEHTA, a Takxe,
ANS OTrPy3KKM 3KCNEpUMEHTaNbHbIX AaHHbIX 13 npubopa. To ecTb, none 3anycka paboTbl, n
TOro, Kak 3KcnepuMeHTaTop ybeaunncs, Yto aKCNepuMeHT naeT KOppPeKTHO, Npnbop MOXHO
OTK/IIOYUTb OT KOMMbIOTEPA, M 3TO HUKAK HE CKaXeTCa Ha BbIMOJIHEHWMM paboyen
nporpaMMbl. 3Ta OCOBEHHOCTb YpE3BblYAMHO MOME3HA MPU PYTUHHBLIX AONFOBPEMEHHbIX
aKCnepuMeHTax (CyTKu, Heaenwu), nepBoHaYanbHO AN KOTOPbIX W CO34aBancs 3TOT
npubop. Takxe, B pe3ynbTate, OAUH KOMMNbIOTEP Tenepb MOXET 06CNyXuBaTb hakTU4ecKku
noboe konuyectso npubopos. B noboit MOMeHT npubop MoXeT 6biTb 06paTHO
NOAK/TIOYMEH K KOMMNbIOTEPY A5t NPOBEPKU COCTOSAHUS KCMEPUMEHTa MM ero OCTaHOBKMU C
NOCNEeayHoLWEN 3arpy3Kon 3KCNePUMEHTaNbHbIX AaHHbIX.
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6. MpuMepbl 3KCNEpUMEHTaJIbHbIX AAHHbIX

Huxke npuBeaeHbl BOSIbTAMMNEPOrpaMMbl HEKOTOPbIX WMHTEpPEeCHbIX WM He caMblX

3/IEMEHTAPHbIX 3KCMNEPUMEHTOB. ITWU [aHHble HEe MPETEHAYIOT Ha KaKyl MO0 HayuyHyto

3HAa4YNMOCTb

KaHOHNYHOCTb.

OHun npmBeaeHbl  NnLlb LUenbio AEMOHCTpaunun

BO3MOXHOCTEW CTaHAapTHOIO CEpUNHOro npubopa.

MnaTnHOBLIM pabounin 3nekTpoa, cepHasa kucnota 1M, xnopcepebpsiHHbIN 3N1eKTpon
cpaBHeHus, Fe 2+, Habop ckopocTel pa3BepTok oT 2 Ao 200 MB B cekyHay:

I Comparume| | B 3xcnopr

[ Quarparmaa

= Pt5Fe-Cvia-10mVs_Channel_7_77
# Mnpopmiauwn
Pafiouan nporparea
= IKCMEPUMEHTANBHEIE ASHHEIE
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P USHHECKI HOMED WHRNE: 2
w lllar 1 =—
# Uukn: 3~
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i lllar 1 =—
# Uukn: 3~
= PH5Fe-CvA-S0mVs_Channel_7_77
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Patiouan nporparea
= IRCMEpUMEHT 2N HEIE AdHHEIE
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MnaTtMHOBbLIM pabouni  3nekTpoa,
kucnota 1M, xnopcepebpsiHHbIA 3N1eKTPOoA CpaBHeHUs, Fe 2+, CKOpPOCTb pa3BepTKu

“Electrochemical Instruments”
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“Electrochemical Instruments”
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“Electrochemical Instruments”

[lBa 3KcnepuMmeHTa.
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“Electrochemical Instruments”
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