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Heab padorsi:  O3HaKOMIIEHHE C TEOPETUYECKUMU OCHOBaMHU
3NIEKTPOJIUTUYECKOr0 crnocoba moiydeHus ¢Topa U yCTPOHCTBOM
cpenHeTeMnepaTypHoro  3nektpoiusépa. [lomydyeHune  mpakTH4eCKHX

HABBIKOB 10 BEACHUIO 3JICKTPOJIM3a PACIUIABOB U PabOTHI C PTOPOM.

BBenenue

dTOp - XUMUYECKHUHA DJIEMEHT C aTOMHBIM HOMEPOM, PAaBHBIM 9,
OTHOCSIITUUCSA K TPYIIE TaloreHoB. l[lpm cTaHmapTHOM J[aBIECHUU W
temneparype (GTop OsieaHO- KENTHIM Ta3, COCTOSIIIMN U3 JIBYXaTOMHBIX
mousiekyn F,. B mpupoae ¢grop mpeacraBieH eIMHCTBEHHBIM CTaOWIIbHBIM
n3otonoM — °F. HekoTopsie (pu3rudecKie CBOACTBA (TOpa IPEICTABICHBI B
Tabnwuie 1.

SIBAsISICH CaMbIM JIEKTPOOTPUIIATEILHBIM 3JIEMEHTOM, Ta3000pa3HbIii
GbTOp MOXXET BCTyNaTh B PEAKIIMU CO MHOTHMH COCAWHCHHSAMH, UYTO
3HAYUTEIHLHO YCJIOKHSET €ro JJabopaTOpHOE U MPOMBIIIJICHHOE MOJTyYeHNE,
a TakKe TIPEOBABISICT JOMOJHUTEIbHBIC TPEOOBAaHUS TI0 TEXHUKE
6e3omacHocTu npu padbore ¢ HUM. [lo3TOMYy B OOJIBIIMHCTBE OTpacieu
MPOMBIIIUICHHOCTH BMECTO (DTOpa HCIHOJIB3YIOTCS JIpyrue (TOpUPYIOIIHNE
areHThl, Hanpumep, ¢propua Bogopoaa. OQHAKO B TEXHOJOTHH PEAKUX H
PaJMOAKTUBHBIX DSJEMEHTOB, Ta3000pa3HBIM (PTOp SBIAECTCS KIHOYEBHIM
peareHToM, He MOJAI0UMCS 3aMEHE.

EAMHCTBEHHBIM TMpPUEMJIEMBIM ¢ TOYKH 3pEHHUS OKOHOMHKHU
crocoOoM monydeHus (ropa SBISETCS JJIEKTPOJIU3 JJIEKTPOJIUTOB Ha
ocHoBe (ropuna Bogopoaa, Hanpumep, KF-2HF. Takxke cymecTByroT
CIIOCOOBI YUCTO XUMHUYECKOTO TOTy4eHUsT PTOpa, MpeACTaBISIONIUE COO0M
UCKIIIOUUTEITFHO HAYYHBIN HHTEPEC:

(NH4)2N|F6 — 2NF3 + 3F2 + N|F2
KoMnFg + ZSng - ZKSbFlz + MnF, + 1/2F2

Opnako mnepBbId W3 HUX caM MO cebe TpedyeT NpUMEHEHUS



razoo0OpaszHoro ¢ropa Uisi CHHTE3a HMCXOJHOTO COEAMHEHUS, a BTOPOU
COCTOWT M3 IPEIBAPUTEIHLHON IIETTOYKH PEaKIMi B BOJHBIX pacTBOpax, 4ToO

ACIacT Cro IpuMCHCHHUC HC peHTa6€JIBHLIM.

Ta6nuna 1. Hexkoropsle pusznueckue cBoiictBa dTopa

ATOMHBI HOMEP 9
OTHOCHUTENbHAsA aTOMHAs Macca 18.998
Temmeparypa niaBiaeHuUs -219.62 T
Temneparypa KuneHus -188.12 °C
[InotHOCTS (Ta3) 1.696 r/n
[TnoTHOCTH (KUAKOCTBH) 1,505 r/mn

[Ipyn HOpMaNbHBIX YCIOBHUSIX (TOp OIEAHO-KENTHIA (B TOHKOM CJIO€ U BHE
3aMKHYTOT'O MPOCTPAHCTBA - OCCHBETHBIM) Tra3 C YyIYIUIMBBIM 3alaxom,
HaIIOMHUHAIOIIMM 3allaXxy XJIOpa U 030Ha.

O6nanas aToMHBIM HOMEpOM Z = 9, pTOp 3aHUMAET 0c000€ MOJIOKEHUE B
[leproguyeckoid CUCTEME 3JIEMEHTOB: OH SIBJISIETCA NEPBBIM 3JIEMEHTOM 17-if
rpynmsl (OArpyIINa rajJoreHoB) U MPEANOCISIHIM dJIEMEHTOM BTOPOTO MEPUO/IA.
Takoe moOJIO)KEHHE TMPUBOAUT K TOMY, 4TO (QTOp sBIseTCs HamboJee
AIEKTPOOTPULIATENBHBIM 35ieMeHTOM [lepuoauyeckoil CUCTEMBI, CTPEMSILIUMCS B
peakIusix NPUOOPECTH AJICKTPOHHYIO KOH(PUTYpalMI0 WHEPTHOTO Ta3a HEOoHa
nyTéM 3axBaTa OJIHOTO DBJEKTpoHa. ITOT (AaKT, a TakkKe NpaKTUYecKas
HEBO3MOKHOCTh TIepexo0/1a 2s 1 2p 3JIEKTPOHOB Ha 00Jiee BHICOKUE IHEPTETUIECKUE
YPOBHU BEAYT K TOMY, YTO B COCTUHEHUSAX (DTOP MPOSBISICT UCKIIOUUTEIBHO OHY
CTEIEHb OKUCIeHUs: -1.

B cBoOogHOM cocTosiHMM (DTOP COCTOUT M3 ABYXaTOMHBIX MOJIEKYn F, u
ABJISIETCS HanboJiee CUIBLHBIM OKUCIIUTENIEM, W3BECTHBIM HAa CETOIHSIIHUM JICHb.
Takast OKuCIUTENBbHAS] CIIOCOOHOCTH MPUBOAUT K TOMY, 4TO (TOp B MPHUPOJIE
HaXOJUTCS MPAKTUYECKU UCKITIOUUTENIBHO B Buje coenuHeHudt (B 2012 roay O6nu10

IIOKa3aHO, OAHAKO, 4YTO CBO6OI[HI>Iﬁ (bTOp BXOIUT B COCTAaB MHUHCPpAJIa AHMO30HUmMa



B BUJIC BKJIFOUCHUM ).

XUMUYECKHUE CBOMCTBA (TOpa OMNPEACNAIOTCS €ro IMOJOXKEHHEM B
[lepuonnueckoii cucTteMe 1. Kak CIEACTBUE, €r0 CWIBHOW OKHCIUTEIbHON
CIOCOOHOCTHI0. MHOTHE PEaKIK MPOTEKAIOT C BBICOKUMU CKOPOCTSIMH, YacTO CO
B3pbIBOM. Tak, HampuMmep, CWIBHO D3K30TEpMHUYHAs peakuus C BOAOPOIOM
IPOTEKAET CO B3PHIBOM JAAXKE IPU OUYEHb HU3KUX TeMIeparypax 0e3 Kakoil-nmbo
BHEIIHEW UHULIMAIIAN:

H,+ F, — 2HF; AH <<0

dtop oOpasyer Bbicmie  (TOPUABI CO  BCEMH  COCAMHEHUSMU
[lepuonnyeckoil CUCTEMBI 33 HUCKJIIOYEHHEM Telid M HEOHa, OJHAKO YCJIOBUS,
HEOOXOJUMbIE Il MPOTEKAaHUs pEaKIMH, MOryT oTiIMyaThecs. Tak, @Top co
HICJIOYHBIMA ~ METaJJITaMU  pearupyeTr co B3pbIBOM, B TO BpeMs Kak
LIEJIOYHO3EMENBHBIE METAJIBI BCTYNAIOT C HUM PEAKIHUIO YK€ HE TaK arpeCCHUBHO.
bnaropoansie MeTaiuibl (pyTeHU, PO, Mayulaguil, MIaTUHA, 30JI0TO U APYTHUE)
pearupyroT ené MEeHee aKTUBHO M TOJIBKO IIPH IMOBBIIIEHHBIX Temieparypax 300-
450 °C:

Pt + 2F, — PtF,
2Au - 3F, —2AuUF;

Taxxe ¢Top BCTymaeT B peakUMd CO MHOTHMU OpPraHUYECKUMHU U
HEOPTraHWYECKUMH COEAMHEHUS MU, B TOM UUCJIE C BOJIOM:
2H,0 . F, — 2HF + H,0,
2H,0 + 2F, — 4HF + O,

H,0 + 2F, — 2HF + OF,

BemectBa, HaxonsuMecss B BOAHBIX PAacTBOPAX, B PE3YyJbTaTE CIIOXKHBIX
MPOLIECCOB OOBIYHO OKHUCISIIOTCA A0 BBICIIMX cTerneHeil. Tak, Hampumep, MOHbI
xenesa (II) Fe ** okucmsores o Fe ¥, a cynsdur-non SO; ** 10 cymbdar-nona
SO, *.

Takasg ucCKIIOUMTENbHAS PEAKIMOHHAS CIOCOOHOCTh (TOpa 3HAYUTEIBHO
OCJIOXKHSIET ~NPOLECChl €ro  IMPOMBILUIEHHOIO TOJIYYEHUS B  CBS3HM C

OTPaHUYEHHOCTHIO HA0Opa KOHCTPYKIIMOHHBIX MaTepUaaoB, YCTOMYUBLIX K (TOPY.



B cnydae MeTamMuecKMX MarepuajoB HEOOXOIUMBIM YCIOBHEM JUISI HX
MPUMEHECHUSI SIBIISIETCSI OOpa30BaHME HAa MOBEPXHOCTH MeETAJIa IUIEHKH €ro
dropuna, koropas npensarcrByer nuddysuu dropa B maccy meramia. [Iponecc
oOpa3oBaHMsI Takoil TIUIEHKM Ha3bIBaeTCs maccuBanued. Tak. B ciayyae
HaJUIeKaIeH MaccUBallMy KEeJlIe30 W CTallb YCTOMYMBBI K cyxomy (Topy mnpu
temneparypax 1o 200°C. Meap moxetr npumensaTbes no 100°C. Beime 200°C
JIOCTATOYHAsi YCTOMYMBOCTh MMACCUBALIMOHHOW TUIEHKH MPUCYTCTBYET TOJBKO Y

HUKCIIA 1 HUKCIb-MCIAHBIX CIIJIaBOB.

TeopeTuquKne OCHOBBI 3JICKTPOJIUTHYECCKOI'O IOJYICHHUSA (l)Topa

[Iponece, nexamuii B OCHOBE JJIEKTPOJUTHUECKOTO CHoco0a MOJydeHUs
dTopa, 3aKar04YaeTcs B pa3iokeHuu (GTopuIa BOJOPOa IO PEAKIUU:
2HF — H, + F;

BcenenctBue Toro, uro ¢ropua BOAOPOJA SBISETCS AUIICKTPUKOM, YTO
MCKJIFOYAET BO3MOYKHOCTh MPOBEJICHUS €TI0 HEMOCPEACTBEHHOTO 3JIEKTPOJIN3a, s
noinyueHuss ¢topa B J1abopaTopusix UM MPOMBIINUICHHOCTH  HCIOJIb3YETCS
ANEKTPOIU3 CoeArHEeHUsT (Topuaa BoAopoaa ¢ (QTOPUAOM Kallus MEPEMEHHOTO
coctaa KF-xHF. ®azoBas nmarpamma TakoM CHUCTEMBI B 3aBUCHUMOCTH OT
MoabHOM nosm KF npencrasiena Ha puc. 1.

Hctopuyeckn mnepBbIM MOJYYHJI PACHPOCTPAHEHUE TaK Ha3bIBa€MbIN
BBICOKOTEMIIEPATypHBIA DJIEKTPOJU3, B KOTOPOM B KadyeCTBE DJIEKTPOJIUTA
npuMensuioch coenqunenne KF*HF. Cornacno ¢a3oBoif nuarpamme Temreparypa,
HeoOXoauMasi IJIs IUIABJIEHMS TaKoro DJIEKTPONMTa, cocrasiseT okoino 240°C.
Onnako TIpU TakoOM TeMIlepaType BBIICTSAIONIMNCS (TOpP OKa3bIBa€T CUJIbHOE
KOPPO3MOHHOE JIEMCTBUE HA KOHCTPYKIMOHHBIE AJIEMEHTHI AJIEKTPOIU3Epa,
MO3TOMY CO BpPEMEHEM BBICOKOTEMIIEPATYPHBIH JJIEKTPOJU3 OBbUI BBITECHEH
MPOIIECCAMU C MEHEE arpeCCUBHBIMU TEMIEPATyPHBIMU PEKUMAMMU.

B nacTosiiiee BpeMst NpakTUYECKU TOBCEMECTHO MPUMEHSIETCS

CpellHETEMIIEpaTypPHBIN AJIEKTPOIN3, B KOTOPOM AJIEKTPOJIUT UMEET COCTAB,



onuskuit k KF*2HF. Temnepatypa ninaBiaeHus TaKOTrO 3JIEKTPOJIUTA B TOUKE,
COOTBETCTBYIOIIECH yKa3aHHOMY cocTaBy, paBHa 71.7 °C. OgHako MOCKOJIbKY B
IpolIecce AIEKTPOIIN3a FIAEKTPOIIUT MOCTENEHHO 00enHsieTcs o coaepkanuto HF
BCJIE/ICTBHE €T0 Pa3lIOKEHUs, peajbHas TeMIepaTypa IJIaBJIeHHs SICKTPOIUTA

00bIYHO JIe)kuT B nuanazone 80—100°C.
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Konnentpanuu KF, Mmonsipasie 1oam

Puc. I. ®a3oBas nuarpamma cuctembl KF-XHF

LImpuxosvimu TuHUAMU NOKA3AHBL U300apbl npu credyroujem oasirenuu napa HF

HAO 31eKMPOSIUNMOM.



1) 50 mm pm. cm. (6,7 klla); 2) 100 mm pm. cm. (13,3 xlla); 3) 250 mm pm cm.

(33.5 kl1la)O61mme 3jieMeHThI KOHCTPYKIIU J1eKTPOJIH3EPOB

JUis  W3rOTOBIIEHUS KOPHYCOB  (DTOPHBIX  BIEKTPOIU3EPOB  OOBIYHO
UCIIOJIB3YIOTCS MEIHO-HUKENIEBbIEe CIUIaBbl (MOHEIb-MeTaiun). [lomMmuMo Takux
CIUTABOB MOKET MCIOJIB30BaThCsl U 0OBIYHAS HU3KOYTJIEPOIUCTAsI CTallb, 0COOEHHO
B DJIEMEHTaX, HE COMPHUKACAIONIUXCS C DIEKTPOIUTOM, MMOCKOJIBbKY B Ta30BOM (aze
MIPOIIECCHI KOPPO3UHU UAYT MEHEE UHTEHCHUBHO.

JIns HarpeBaHUA W IUIABJICHUS SJIEKTPOJIMTA HA KOPITYCaX 3JEKTPOJIU3EPOB
MOHTHUPYIOTCS HAarpeBaTeIbHbIE 3JEMEHTHl. B KadecTBe TakuWx 3JIEMEHTOB MOTYT
MPUMEHSTHCA KaK 3JIEKTPUYECKUE HArpeBaTeNv, TaK U HAarpeBaTelid ¢ MOMOIIBIO
BOJSHOIO Iapa, MPOMYCKaeMOro Mo TpydaM M3 MOHEIb-METajuld. IMPOXOASIIUM
qyepe3 3JIEKTPOJIUT.

B npOMBIIIIEHHBIX 3JIEKTPOJINU3EPAX TAKKE MPEAyCMATPUBAKOTCS SJIEMEHTHI
CUCTEMBI OXJaxJeHus. B mpouecce 3nexkTposu3a 000pyA0BaHHE MOXKET CHUIIBHO
HarpeBatbcsl MoJ AeiicTBHeM J[>KoylieBa Termia B 3aBUCUMOCTH OT CHJIbI TOKAa Ha
anekTpoaax {3akoH Jlxoyms-Jlenna). C olHON CTOPOHBI, 3TO TEIJIO MOJIEPKUBACT
TEMIIEpaTypy MIEKTPOJIUTA U HE JAET EMY OCTBITh, & C IPYrOM MOXKET BBI3BATh €r0
neperpeB. B HEKOTOPBIX TUIAX AJEKTPOJIU3EPOB ISl PACCEUBAHUS M30BITOYHOIO
TeIJla UMEIOTCS pyOAaIIKM BOJSHOTO OXJIAXKIEHUS; B HEKOTOPBIX APYTUX THUIAX

AOCTATOYHO ITPOCTO HHTCHCUBHOI'O IICPCMCIIMBAHUA JJICKTPOJINUTA.

Tunsl 1 MaTepuabl JIEKTPOIOB

Bo Bcex MpOMBINUIEHHBIX 3JEKTPOJIU3Epax OOBIYHO MPUMEHSIOTCS
METaJUIMYeCKUe Karoabl. Meap M cTainb — MNOAXOIALIME MaTepHasbl, HO. Kak
IIPaBUJIO, MPEANOYTEHUE OTHAETCSA CTalIM M3-3a MEHbIIEH cTrouMocTH. Koppo3us
TaKUX METAUTMYECKUX KaTOJI0B, MorpyxeHHbix B paciuiaB KF*2HF, ne Benuka no
CPaBHEHHIO C KOPpO3MEH aHoAa, MO3TOMY B CBOE BpEMsl PacCIpOCTPAHEHUE

MMOJIYUHNIIN SHGKTpOJ'II/I?;épBI, ra€ B KadC€CTBC KaToJa BBLICTYIIAI CaM KOPIIYC. B



HACTOSIIIEE BpeMsl MPENIOYTEHNE OTAAETCS anmapaTaM ¢ OTACIbLHBIM KaTOIO0M.
OcHoBHast ke mpoOsieMa »JIEKTPONIM3EPOB - WX aHOIbl. BcnenctBue
MIOCTOSTHHOTO KOHTaKTa C ()TOpOM, BBIICISIIONIMMCS Ha aHOJE, MaTepualbl,
WCITOJIB3YIOIIHMECS JIJIT WX W3TOTOBJICHUS, MOJBEPTarOTCs CHJIBHOW Koppo3uu. B
MIPOMBIIIIJICHHOCTH MOTYT MPUMEHSTHCS IBA MaTepuaia: HUKEIh WM HEKOTOPHIC
Monupukanuu yriaepoaa. llepBprle MPUMEHSIOTCS JOCTATOYHO PEIKO BCIIECICTBHE
TOTO, YTO UX KOPPO3UsS W HAKOIJICHHUE HEPACTBOPUMOTO (PTOpHIa HUKENS CHIIBHO
CHIDKAIOT AS()(PEKTHBHOCTH AJIEKTposin3a. BTophle ke HaxoasIT NpUMEHEHHE

JOCTAaTOYHO 4acCTo.

CocTaB 3JIeKTPOJINTOB

Kak Obl10 OTMEYEHO BBIIIE, OCHOBHYIO 4YacTh 3JEKTPOJIUTA COCTaBIISET
coenunenue, Onmuszkoe mo coctaBy k KF*2HF. bonee Bbicokoe copepkanue
¢dbTopuaa BOIOPOa NPUBOJUT K KOPPO3UHU U MOBBIIIEHHOMY JIaBJICHUIO €r0 MapoB
HaJ paciyaBoM. boliee HHU3KOE - CHUXKAET »BIEKTPUYECKYIO IPOBOJUMOCTD
AIEKTPOJIUTA.

B mpouecce snekTtponnsza QTopur BOAOPOJA MOCTOSIHHO PAacXonyeTcs, U
COCTaB 3JIEKTPOJIUTA MEHAETCS. BO MHOTHX MPOMBIIUICHHBIX AJIEKTPOIH3EPAX €ro
COCTaB TMOJJIEPXKUBAETCA Oyarogaps HEMPEPbBIBHOMY BBOJY Ta3000pa3HOro
dTopuna Bomopoja B paciuiaB. B mabGopaTOpHBIX yCTaHOBKax TaKOW MPOIECC
HACBIILIEHUSI IPOBOUTCS MEPUOJANUECKH MO0 Mepe HEOOXOIUMOCTH.

WNuorna B anextponusép nodasnsgercs ¢propun nutus LiF B konnuectBe 1-
2% oT Maccel 3JeKTposinTa. Takas jgo0aBka TO3BOJISIET CHU3UTH TEMIIEPATYpPyY
IJIABJICHUST DJICKTpOJIMTa W paspymuTh IIEHKY ¢dropyraepoaoB (CFy)x Ha
noBepxHocTH aHoja. OnpHako coaepkaHue ¢GToOpHa JHUTUS CO BPEMEHEM
CHW)KAETCs BCIEACTBUE 0Opa30BaHMs IIVIaKa W BBITIAJCHUS €r0 Ha JHO arapara.
Nuorna momumo LiF B »iekTpoiauT m00aBisSItOT HE3HAYUTEIbHBIE J100aBKHU
¢Topuna amomunus AlF; wim  ¢ropuna wHukens NiF,, kortopsie TaKke

IMMOJIOKUTECIIbHO BJIMAIOT Ha IIPOLECC 3JICKTPOJIN3A.



YcerpoiicTBo 1a00paTOPHOIO 3J1EKTPOIN3Epa

CxeMa 1abopaTOpHOTO SJIEKTPOIHU3EPA ISl CpEeIHETEMIIEPATypPHOTO METO/1a

nosyueHus: Topa mpecTaBieHa Ha puc. 2.
DOneKkTponu3€p MPEeACTaBIsIET COOOW  CTalbHOW KOPHOYC C TEePMETUYHO
3aBUHYMBAIOIIEHCS CTaJbHOM KpBIIIKOH. B Kpblllike MpeaycMOTpeHbl NMaTpyOKu
JUIs BeIXo/a (TOpa M BoAopoaa. B xopmyce Takke UMeeTcss OTBEpCTHE AJI aHOAa,
CIENIaHHOTO U3 creuuanbHoro rpadura. Karogom snektponusépa sBiseTcs
HETMOCPEICTBEHHO CaM KOPITYC.

KoHTtposnp Temmneparypbl 3iekTposuTa (6) NpPOBOAMTCS C MOMOIIBIO
tepmoniapbl (1). [Ing muiaBneHuss W najbHEMILEro MoAJAep)KaHUs TeMIlepaTyphbl
DJIEKTPOJIUTA HA  3aJaHHOM  YPOBHE, DOJEKTPOIM3Ep CHAOKEH  JIByMs
HarpeBaTelIbHBIMU dJIeMEeHTaMu B BepxHed (3) u HmxkHed (5) ero dacTsx.
KonTtpons TemmepaTypsl oOorpeBa TakK€ OCYIIECTBISIETCS C  IOMOIIBIO

COOTBETCTBYIOIIUX Tepmorap (4).
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Puc. 2. Cxema 1abopaTopHOIo 3IEKTPOIn3Epa
1— Tepmomnapa it KOHTPOJISI TEMIIEPATYPHI ANEKTPoJuTa: 2 — rpadUTOBBIN aHO; 3
— TOH oborpeBa BepxHEH  4YacTH JIEKTPOJu3Epa: 4 — TepMonapbl KOHTPOJIS

TEMIEPAaTypbl BepxHEMl M HWKHEW yacteil anekTponusépa: 5 — TOH oborpesa



HIDKHEW 4acTh 3JEKTpoau3Epa: 6 — AIeKTPOJIUT.

JIABOPATOPHAS PABOTA Nel

«l'[o.ﬂyqe}me (l)TOpa H U3YICHHUE €10 OKUCIUTETbHBIX CBOJCTB»

[lepen BbIMOMHEHWEM pabOTHl BHUMATEIBHO O3HAKOMUTHLCS C YCTPOMCTBOM
AIEKTPOIN3EPA, PACIOJIOKEHUEM €r0 OPraHOB YIPABIEHUS U COOTBETCTBYIOLIUM
POTrPaMMHBIM 00ECIICUEHUEM.

O3HAaKOMUTBCS C pe3yJIbTaTaMU MOCIEIHEr0 aHAIUTHYECKOTO ONPEAEICHUS
conepxxanust HF B anexrponure u no ¢aszopoii nuarpamme cuctembl KF*HF naiitu
COOTBETCTBYIOIYIO TEMIIEpaTypy IUIABICHUS 3JIEKTPOJUTA. BKIIOUHUTH cHCTEMY
o0orpeBa 3JIEKTpoIM3EPa U YCTAHOBUTH TeMIiiepaTypy Ha 5 — 10 rpaaycoB Bbllie
TOYKH IIABJICHUSI.

[Tonuelii mpouecc 3aHumaer | — 2 4yaca B 3aBUCUMOCTH OT BPEMEHH,
MPOLIEAIIEr0 C MOMEHTA MPEABIAYILEro 3amycKa 3JIEKTPOoIn3Epa.

[Io nmocTmxeHWM 3aqaHHON TeMmmeparypbl YyOETuThCSA B JOCTATOYHOM
CTENEHU paCIUIaBICHUS 3JIEKTPOJIUTA IMYyTEM MEXAHUYECKOTO MEePEMENIMBAHUS C
MIOMOILBIO KOHTPOJIBHOTO CTEPXKHS,

BxomtounTs 010K ympaBlieHHUs HANpsDKEHHEM Ha AJIEKTPOJIaX U BBICTABUTH
CHITy TOKa, 3aJaHHy0 npenoaasateieM (1-5 A).

3ananue 1. [Tonyunre, y npenojgaBaTenss KpUCTANIMUECKUNA MOAN HALUS U
npurotoBsTe ero 10% pactBop. (CMOYMB OyMa)kHbIE TMOJIOCKM B TOJYYEHHOM
pacTBope, MOJAHECUTE MX K BBIXOAY (pTopHOM auHuUU. OO0BsCHUTE HAOIIOIACMBIi
IIPU 3TOM IIpOLIECC.

3apanue 2. i JeMOHCTpalid PEaKIMOHHOW CrmocoOHOCTH  (Topa
NOJIYYUTE Yy IMPENoAaBaTeNsi HAaBECKHM HEKOTOPBIX 3JeMeHTOB Ilepmonnueckoi
cuctembl. HampaBpTe Ha HUX TOK (TOpa U OOBICHUTE HAOTIOACHMUS.

3apanue. 3. Mcnonb3ys 3akonsl Dapajesi, paccuyuTaiTe KOIudecTBo Gropa,
BBIJICJIMBILIEECS B IPOLECCE AIEKTPOIU3A.

B oruér o mnponenanHod paboTe BKIIOUUTE OINUCAHUE HAOIIOJECHUH,



COOTBETCTBYIOIIUEC  YPAaBHEHUS  peaknuidi U  HEOOXOAUMBIE  PACUETHI



JlabopaTtopHasi paGoTa Ne2

«AHaJIN3 KNCJIOTHOCTH JIEKTPOJIUTA»

Ilepen BbIIONIHEHHEM DPaOOTHI yOEIUTECh, YTO 3JIEKTPOJU3 OCTAHOBIIEH U
0JIOK yIpaBJICHUs] MUTAHUEM DJIEKTPOIOB BBHIKJIIOUEH!

Otbepute mnpoOy HIIEKTPOIHUTA, MOJB3YICh KOHTPOJBHBIM CTEPKHEM U
cnenuanbHbIM CkpeOkoM. JIis BeimosTHeHHsT paboThl Bam moTtpebyercst okomo 300
MT 3JIeKTposiuTa. Ecnu aHanu3 He IUTaHUpyeTcs MPOBOAMTH Cpasy IMocje oToopa
npoObl, TO €€ HEeOOXOAMMO MOMECTUTh B TE€PMETHUYHYIO IOJMMEPHYIO Tapy W
yOpaTh B SKCUKATOP UM CyXOH OOKC.

[IpuroroButh 1% pactBOp (eHondTamenHa B 3TaHONE, KOTOPHIA OyaeT
MCIIOJIBb30BAaThCA B KaU4eCTBA UHAUKATOPA.

[IpUroToBUTH TUTPAHT — BOJOHBI  pacTBOp  TUIAPOKCHA  HATpUs  C
koHueHtpamueit 0,5 M. Jlns npoBeaeHus nadbopaTopHoil paboTel BaM MOTpedyeTcs
200 mu TUTpaHTa.

[ToaroToBUTH OIOpPETKY IJIsi TUTPOBAHUS: MPOMBITH €€ NTHUCTUIUTMPOBAHHOMN
BOJIOM, 3aT€M MPUTOTOBJIEHHBIM PACTBOPOM TMIPOKCHUIA HATPHUSI.

Oto0path B TedaoHOBYIO KO0y 0K0I0 100 Mr mpoOBI SJEKTPOSIUTA, PACTBOPUTH
e¢ B 10 ™Mi JUCTWIIIMPOBAHHOW BOJBI, J00aBUTH 2-4 Kaljd pacTBopa
dbenondranenna u TutpoBaTh pactBopoM NaOH 10 mnosiBieHHs yCTOWYMBOMU
PO30BOI OKpacku. 3anmucaTh 00bEM TUTPAHTA, MOUIEAINIETO HA TUTPOBAHUE.
[ToBrOopuTh STamel 5 m 6 emé aABa-TpU pasa g MOJYYECHHS CTAaTUCTUYECKH
JIOCTOBEPHBIX JTaHHBIX.

3amanue 1. lcrnonb3yss JaHHbBIE, MOJYYEHHBIE B XOJE€ TUTPOBAHUA,
paccuuTaTh coaepxaHue Qropuaa Bogopoaa B anekrponute. OTBET naTh B BUAC
Boipakennst KF*xHF ¢ paccuntannbsim 3Hauenuem x. [lo amarpamme cocTosHus
cuctembl KF*HF ompenenuts TemmepaTypy IUIaBIE€HUS DJICKTPOJIUTA TaKOTO
COCTaBa.

3amanue 2. Vcnosib3ysi KPUBYIO OXJIQXKACHUS DJIEKTPOJIUTA, MOJIYYEHHYIO

nocyie MpoBeAeHUs JabopaTopHOM padoThI, OMNpeaeauTe TEeMIepaTrypy ero



Kpuctaummzanuu. [lo TemmepaType KpucTav3alMd W JUarpaMMe COCTOSHUSA
cucrembl KF*HF ompeaenute cocTraB »3J€KTpPOIMTa U COMOCTAaBbTE €ro C
pe3ynbTaTOM M3 3aJaHU .

B oTuét 0 mpoaemanHoii paboTe BKIIOUNTE YPABHCHHE PEAKIIMH, UMECIOIICH

MCCTO IIPpU TUTPOBAHHH, HCO6XOI[HMBIG paCIIéTLI N JaHHBIC KpI/IBOﬁ OXJIAXKACHU .
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