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YBaXkaeMblii MoOKynaTenb, 6narogapyMm Bac 3a npuobpeTeHue Halero 060pyaoBaHMS.
HacTtoslliee pykoBOACTBO MO  3KCMnyaTauMu  COAEPXMT CBeaeHnss 06  ycTponctese MU
XapaKTEPUCTMKAX 3SNEKTPOXUMMYECKON siueikn Tuna 3-1C U ykasaHusi, Heobxoaumble [Ans
npaBuibHOM M 6e30MacHON 3KcnlyaTaumm, cobnofeHne KOTopbiXx 06ecneynT ee A0NrOCPOYHYIO 1

ncnpasHyto pabory.

DNEKTPOXMMMYECKash sYeilka  KJlaCcCMYecKasl XXWMAKOCTHasi — TpexanekTpogHas 3-1C

npegHasHa4veHa And npoBeaeHna aNeKTPOXNMNYECKNX SKCNEPUMEHTOB U nccnenoBaHuin.

OCHOBHOM pabounii 06beM SiUElKM OTAENEH OT EMKOCTM BCMOMOraTeNlbHOro 3MeKTpoaa
MOPUCTbIM CTEKIOM. B kOMMnekTauum s4erku UMeeTcst ABYXKPAHOBbIN 3MTEKTPOSIUTUYECKUIA KIHOY,
a TaKkXke eCTb BO3MOXHOCTb MpoayBku pabodero pactBopa. MNMOMUMO 3TOro B KOMMAEKTALMIO

BXOAUT XJIOpCEPEBPSIHHBIN 31EKTPOA CPABHEHMUS.
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1.2
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KOMMNNIEKTHOCTb MOCTaBKM
YCTPOICTBO M peKOMeHAALMM NO UCMONb30BaHMIO

Mepbl 6e30nacHoOCTH
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1. KOMIJIEKTHOCTb NMOCTABKMU

Tabnuua 1

KOMNNEeKTHOCTb NOCTaBKM 3J/IEKTPOXMMMUUYECKOU ssuerku 3-1C

HanmeHoBaHue Kon-Bo, wTt MaTtepwuan

OcHoBHast pabo4yast eMKOCTb C OTBOAOM Afis . Crekno
BCMOMOraTe/IbHOro 3neKkTpoaa
DNEKTPONUTUYECKUIA KITHOY ABYXKPAHOBbIV C

1 Crexno
€MKOCTbIO 4151 2/1eKTpoJa CpaBHEHUS
MpoayBka Norpy»Has € BblMYCKHbIM

1 Crekno
naTpyokom
OneKTpoA CpaBHEHUS X/T0p-CepebPSHHbIN 1 CTekno v ap. matepuvansl
MNonnmepHas npobka 1 Mnactuk

KOMMNNeKTHOCTb MOCTaBKM M BHEWHUA  BUA

npoun3BoanTeNEM N HE OTPaXXEHbl B HAaCTOALEM PYKOBOACTBE.

n3genna  Moryt 6blITb  M3MEHEHDI

B HaCTOFImeVI KOMMIeEKTaunmm nepeyvyncneHbl TonbKo o0b6s13aTeNIbHbIE KOMMOHEHTbI NOCTaBKMW.

Takxke B Hee MOryT BXOAWTb COMYTCTBYHOLWME MaTepuanbl U MPUHAANEXHOCTH, obneryvatowue

3KCMlyaTaumio siyenkun. KMx HoMeHknatypa He TabynupyeTtcs, a MX Hanuune He sBnsieTcs

obsa3aTenbHbIM.



2. YCTPOACTBO U PEKOMEHAALMU NO UCMONIb3OBAHUIO

fAuelika M3roTOBMIEHA M3 CTEKNa, BCE COEAMHEHMSI BbIMOSHEHbI Ha wWnndax 14 kanubpa.
OcHoBHasl paboyasti eMKOCTb UMEET YeTblipe BepTUKaNbHbIX BXOAHbIX Wnnda. B HUX BCTaBnaoTCs
3NEKTPONIUTUYECKMI KNKOY, NPoAYyBKa, paboumnin anekTpod. YeTBepTbii WANd MOXET ObiTb 3aTKHYT
NpobKON uNM B HEro MoXeT 6biTb BCTABMEH BCMOMOraTesibHbIA 3N1eKTpoA. Takxe, B HEF0 MOXET

6bITb BCTaBNEH COoCyaA NoAroToBKKU pa6oqero pacTtBOpa, €eciun TaKoBOW NMEeEeTCd, WU UHbIE
KOMMNOHEHTDI.
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Puc. 1. BHEWHWI BUA KOMINOHEHTOB SYEMKW MO OTAENbHOCTH.



Puc. 2. BHelwHWi BUA siueiikn B c6ope, 3amnosIHEHHONM pasnnyHbIMU PacTBOpPaMM.

OT OCHOBHOro paboyero obbeMa MMeeTcs OTBOA K MEHbLUEN eMKOCTM BCMOMOraTeslbHOro
3NeKkTpoja. IDTOT OTBOA OCYLIECTBASIETCA C MOMOLIbIO CTEKNSIHHOW TPYbKW, BHYTPU KOTOPOW
HaxoauTcs nopuctoe ctekno. OHO HYXHO ANns TOro, YTobbl MexaHW4YeCcKU pasaennuTb eMKOCTU
paboyero M BCMOMOraTeNbHOrO 3/1EKTPOAOB, HO MPU 3TOM 06ECNeUnTb SNMEKTPUYECKMIN KOHTAKT
Mexay HuMmu. [lopucrtoe CTeksio, B OTAMYME OT KpaHa, COo34aeT MUHMMaslbHOoe najeHue
HanpsHKeHUs, 4YTO MO3BONSIET MUCMO/b30BaTh MPMOOpPbl C OTHOCUTENBHO HEBLICOKMM BbIXOAHbLIM
HanpshkeHneM B 15 B npn 4OCTaTOYHbIX TOKaX.

B HMXXHeM YacT OCHOBHOro o6bemMa MMeEeTcs KpaH st cnvBa paboyero pactBopa. EMKoCTb

OCHOBHOIO pa6o'-|ero obbema cocrasnsieT I'IpM6J'Il43MTe}'IbHO 100 Mn unu MeHee.



Puc. 3. OcHoBHasi paboyasi eMKOCTb.

1 — OCHOBHOW pabounin 06beM, 2 — eMKOCTb BCMIOMOraTe/IbHOMO 3N1EKTPoAa, 3 — Wwandbl ans
paboyero 3neKkTpoaa, NEKTPONIUTUYECKMX MOCTUKOB (Kto4ei), NpoayBku, 4 - TpybuaTtoe
COeMHEHNE eMKOCTEN paboyero 1 BCoOMOraTeNlbHOro 3/1eKTPOAOB C MOPUCTLIM CTEKIIOM, 5

CNMBHOM KpaH, 6 — LUﬂM(b BCNoOMOraTesbHOro aneKkTpoaa.

Mpu cbopke suelikn ee yaobHee Bcero (PUKCMpOBaTb B LUTATMBE 3@ OCHOBHOM OOBLEM,
UCMONb3ysl KPYMHYl0 Nanky. EMKOCTb BCMOMOraTesibHOro 3/1eKTpoAa Mpu 3TOM AO0/MKHA ObiTh
pacrnonoXeHa B CTOPOHY, NMPOTMBOMOSIOXHYIO nanke. Mpy 3anofIHEHNM SYENKU PeKOMeHayeTcs
O[IHOBPEMEHHO (MM C MWHMMAsbHBIM MO BPEMEHW WHTEPBASIOM) 3arofiHATb OCHOBHYIO U
BCMOMOraTe/ibHble eMKOCTU. 3TO 0COBEeHHO aKTyasbHO B TOM C/lyyae, €C/iM OHW 3arnosiHSATCA
pa3HbIMK MO COCTaBYy pacTBopaMu. [1eno B TOM, YTO MOPUCTbLIN pa3aenuTenb XOTb U MEASIEHHO, HO
BCE >X€ MpOMnycKkaeT pacTBopbl. [03TOMYy, €CiM ypOBHWM pacTBOPOB MO €ro CTOPOHbI 6yayT
pasnuyaTbCs, TO MPOM3OMAET MOATEKAHME UX OAHOWM EMKOCTM B APYryto, M COCTaBbl pacTBOPOB
MOryT MOMeHsTbC. Hanpumep, B paboyeit eMKOCTM CHUBUTCS KOSIMYECTBO BBEAEHHOMO AJIs
CMHTE3a peareHTa, B Clly4yae eC/i OH NepeTeyeT BO BCMOMOraTe/lbHY0 MKOCTb, U CHU3UT BbIXOA
npoaykTa. B apyrom cnydae, ecnv hOHOBbIN 3MIEKTPOSIUT NEPETEUYET B OCHOBHYIO EMKOCTb, MOXET
CHM3WUTBLCS KOHLEHTpaUMs peareHTa B OCHOBHOM obbeMe. Ecnv ke 3anvBaloTcs OAMHAKOBbIE

pacTBOpPbl, 3Ta CUTyaLnda HE ABJIAETCA KpVITVI‘-IHOl‘/JI.

B ToM cny4dae, ecnv npeanonaraeTcs BakyyMHasl oTkayka pabouyero obvema, HeobxoammMo
3aTKHYTb BCMOMOraTesibHYyl0 EMKOCTb NMPobKoK, YTObbl BO3/lyX He 3acacbiBasnics yepe3 Hee. OfiHaKo

BaKyyMUPOBaHMWE SIYENKN HE PEKOMEHYETCS.
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Puc. 4. dnekTponuTnUyeckmui KoY (MOCTUK).

1- Hocuk gnsa noasoga K pabouveMy snekTpoay (kanunnap JlyrruHa), 2 - wnud ana dpukcaumum
B OCHOBHOM paboueirt eMKOCTH, 3 — 4 — KpaHbl ANs 3anofiHeHus1, 5 - Tpybka ans
3acacblBaHUS pacTBOPOB Yepe3 KpaHbl, 6 — eMKOCTb 3/1eKTpoja CpaBHeHus, 7 — wnnd

SN1EKTPOAA CpaBHEHUA.

BHMMaHMe: HOCUMK KJ/ilOYa SIBNISIETCA CaMbiM YA3BMMbIM M XPYNKUM MECTOM

fAiveiikmn, 6yabTe npeaenbHO aKKypaTHbl NPU 3KCMJlyaTaumMm 3TOro ysna.

SNEKTPONUTUYECKUIA KJTHOY MMEET ABa pa3fenvTeNbHbIX 3aIMBHbIX KpaHa, a Takxke TpyoKy-
OTBOA NS 3arMOIHEHUA Koya pacTBopaMu. OAHMM KOHLIOM K/OY MOrpY>KaeTcss B OCHOBHYIO
pabouyto emMkocTb. C Apyroil CTOpOHbl MMEETCS €MKOCTb, B KOTOPYHO MOrpY>XaeTcs 31eKTpoa

CpaBHEHUA.

DNEKTPONUTMYECKUI KMoy yaobHee BCero 3anosiHATb HauMHas ¢ KpaHa, bonee 611M3Kkoro kK
kanunnapy (Homep 4 Ha puc. 2). Ins 3T0ro KpaH 3 nepekpbiBaloT, KpaH 4 OTKPbIBAlOT, U yepe3
TPYOKy 5 akKypaTHO 3acacbiBaloT pabounii pacTBOp M3 OCHOBHOIMO 0bbeMa Cneast 3a OTCYTCTBUEM
ny3biper. Ecnu nysbipy obpas3oBanuncb, HEOOXOAUMO CNIMTb PacTBOp, W 3amofHWTb 3aHOBO. B
nepBo ctaauMm pabounii pacTBOp AO/KEH AOWUTU A0 TPOMHOIO COEAMHEHUsI TPYOOK B LIEHTpe

K/loYa M Ha 2-5 MM 3aiiTV B BEPTUKA/bHYIO TPyOKy.

Mocne 3TOro KpaH 4 3akpbiBalOT, U OTKPbIBAOT KpaH 3. [1pou3BOAAT 3arnosiHeHue U3
€MKOCTM 6 pacTBOPOM BCMOMOraTeNlbHOro 3/1eKTpoAa A0 Ha[AeXHOro CMeLLeHWs pacTBOpPOB Mpu

OTCYTCTBWM My3bIPEN.



MNpn BBeAEHUWM 3MeKTpoAa CPaBHEHUSI B NpeAHa3HAYeHHbIN Ans Hero cocya, 6yabTe
BHMMaTENbHbI, U CNneanTe 3a TeM, YTOObl BbITECHSIEMbIN PAcTBOP He MepenosiHUA Cocya U He

nepeTtek yepe3 kpal. Mpyn HEO6XOANMOCTM YAANUTE U3NIULLKU pacTBOPa Npv MNOMOLLUM MUMETKM.

Ans  dukcauMnm No BbICOTE 3MEKTPOJA CPaBHEHWUS, He uMetowero wnunda, yaobHo
NCrosib30BaTb OTPE30K CU/TMKOHOBOW TPYOKM, HAAETLIN HA 3MEKTPOA CPaBHEHWUSI Ha NOAXOASLLEN

BbICOTE.
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Puc. 5. MNpoayska.

1 — NOPUCTO-CTEKNSIHHBIW BbINYCKHOW KOMNEKTOP, 2 - Wwnnd ans dukcaumm B siueike, 3 — Tpybka

ANng BBOAa rasa, 4 - pr6|<a ang orsoAa OTpa6OTaHHbIX ra3oBs, WM Ans OoTKa4dku noJ BaKyyMoOM.

XnopcepebpsHHbIN 3MEKTPOJ, CPaBHEHUS MOCTaBNSIETCA BMECTE CO CBOMM nacrnoptoM. Ero
noapobHoe onucaHue, a Takxke TpeboBaHWS WM PEKOMEHAALMW MO 3KCryaTauun, noTeHuman

OTHOCUTENbHO CTAHAAPTHOMO, NOXasnyMucTa CMOTpUTE B 3TOM MacnopTe.



3. MEPbl BE3OIMACHOCTHU

DNEeKTPOXMMHUYECKan SUeKa U3roToBJ/ieHa U3 CTeKJ1a U ABNISIETCA OYeHb XPYNKUM
nsgenmeM. Oco6eHHO yA3BMM HOCMK 3JIeKTpoAaa cpaBHeHusa. lMoxkanyiicra, 6yabre
OCTOPOXXHbl Npu Cc60pKe M 3KCIJlyaTauMum siYerku. Slueiika He MUMeeT rapaHTum
M3roToBUTEJISl, MHOrMe MeXaHU4YeCcKne NoJIOMKM, KaK NpaBuJio, He No4J/IeXXaT PEMOHTY,
a C/IOMaHHbIA Yy3es, KaK NpaBW/io, MOXeET ObiTb TO/NIbKO 3aMEHEH Ha HOBbIA, M

NMPaKTU4YeCKn HUKorga He MoXXeT 6bITb OTPEMOHTUPOBAH.

CreknsiHHble n3genusa n nx OCKOJIKH MOryr 6bITb OornacCHbI ansd

3KCMepuMeHTaTopa.

Takke HeobxoauMo cobniopaTh ob6uwienpuHsATbie Mepbl 6e30nacHOCTU nNpu

pa6oTe C XMMMUYECKUMM peaKTUBaMM.

OonpeaeneHHy0 3/1eKTPUYECKYI0 OMAaCHOCTb MOryT NpeacTaBNsATb 3J1eKTpoAbl

NnoTeHUMoCTaTa, 0CO6EeHHO BbICOKOBOJIbTHOIO.

ByabTe akKypaTHbl, paboTalTe TOJIbKO B PE3MHOBLIX MNepyaTKaX, 3alWMUTHbIX

OYKaX U XanaTe.
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