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DISSOLUTION OF THALLIUM ELECTRODES
IN HYDROCHLORIC ACID SOLUTION AT POLARIZATION
INDUSTRIAL ALTERNATING CURRENT

Annotation. This paper presents results of a study of the electrochemical behavior of electrodes of thallium in
hydrochloric acid solutions when polarization by industrial alternating current with a frequency of 50 Hz. It is
investigated the effect of current density and electrolyte concentration on the electrochemical behavior of thallium. It
is shown that the metal dissolves and formed chloride of thallium (I) in high yields by the current during electrolysis.
At polarization the thallium clectrodes by alternating current at a current density of 6000 A/m® to 16000 A/m* in a
solution of hydrochloric acid, it is shown that the current efficiency dissolving of thallium to form chloride of
thallium (I) increases from 28.24% to 60.6%. At current densities above 16,000 A/m” passing of electrolysis is
hampered due to the overheating of the electrodes. The dissolution of thallium electrodes was investigated at
concentrations of 2.0-10.0 N HCI and it is shown that with increasing concentrations of hydrochloric acid, the
current efficiency of ion formation thallium (I) is increased to 60.6%. It should be noted that the protective film of
thallium formed on its surface prevents anodic dissolution, but we first set that under the action of alternating current
in an acidic medium thallium dissolves with the formation of compounds of thallium.
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OHIIPICTIK AJPIHI)IMA.JII)I TOKIIEH NOJAPUSALIUAJIAHT'AH
TAJUINU DJIEKTPOATAPBIHBIH TY3 KbIIIKbIJIbI
EPITIHAICIHAEI'T EPVYI

AHHOTANNSL. ¥ CIHBUIBIT OTHIPFAH >KYMBICTA >KHIMIri 50 I'ly eHAipicTik alHBIMAIBI TOKIICH NOJIPH3ALUIIAHFAH
TAJUIUH 37E€KTPOATAPBIHBIH TY3 KbIIKBLILI EPITIHAICIHACT] 3ICKTPOXUMISLIBIK KACHETIH 36PTTEY HOTHKEICPI KETi-
pinai. Tammmiaiy SIEKTPOXUMHISIIBIK KACHETIHE TOK THIFBI3ABIFBIHBIH, HCl KOHIEHTPAIMACHIHBIH 9CEPi AHBIKTAIIBL.
Onexrponus ke3inne tawmi (I) XIOpHAiHIH JKOFapbl TOK OOMBIHINA IIBIFBIMMEH TY3LICTIHIIr aHBIKTALAbL. Ty3
KBIIKBUTBI EPITIHIICIHIE TATTHI 3MEKTPOATAPBIH ANHBIMATEI TOKTEH 6000 A/M” xkone 16000 A/M® apaTbIKTAFBI TOK
TBHIFBI3ABIKTAPbIHAA TOJLIpH3AlMANaFal ke3ae, Tami (I) xmopua Ty3e epyiHiH TOK OOMbIHINA MIBIFBIMBL 28,24 %-
1aH 60,6 Y%-Fa meiH ApTATBHIHABIFEI KepceTimi. Am, 16000 A/M’—TaH OFapBl TOK THIFBI3IBIKTAPBIHIA 3IEKTPOI-
TapAbIH KbI3BII KETyiHE OAlIaHBICTBI 3NICKTPOJIN3 NMPOLECIHIH KYPYiHIH KHBIHAAHTHIHIBIFBl AHBIKTAIABL. Tayiui
3NCKTPOATAPHIHBIH €Pyl TY3 KBIIKBUIBIHBIH KOHUCHTPAUMACHIHBIH 2,0-10,0 H. apaJbEbIHAA 3CPTTEIMN, KIIIKbLT
MOJIIEPiHiH JKOoFapbuiaybIMeH Tawmui (I) HMOHZAphIHBIH TOK OOMbBIHIIA TY3iny MIbEBIMBI Ja 60,6%-fa naeiin
eceTiHiri kepceTinai. AWTa KeTy Kepek, OACTTEri >Karjaiza TaumiaiH OeTiHAEeTi KOPFAHBIITHIK KA0AaThl OHBIH
epyiH KubIHzarca, ax 0i3 ajfam peT aifHbIMAIBI TOK KATBHICBIHAA TAUTHHIIH KBIIKBULABI OPTAAa ©3iHiH THICTI
KOCBUIBICTAPBIH TY3€ CPUTIHAITT AHBIKTAJIBL.

Kinrri ce3nep: alfHpIMaNbl TOK, TA/UIHH, MOIPU3ALUS, TY3 KbIIKBUIBL, 3JICKTPOXUMIUSUIBIK €PY, TOK THIFBI3-
JIBIFBI, 3ICKTPOJIH3.
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Kemreren cupex MeTangapIblH XUMHSUIIBIK, 3JICKTPOXHMUSUIBIK KACHETTEPl JKETE 3EPTTEIMEICH.
Conapasry Oipi — tammuii. Tammui ImAmBIPAHIB CHPEK METANAap KaTaphlHA JKATATHIH TCXHUKAIIBIK
MaHbI3EI Oap 31eMeHT [1-3]. Metanasik Ta/utaii MEH OHBIH TY34apHl, KyMaaapsl >KOHE KOCBLIBICTAPHI
JNMEKTPOTEXHUKA MEH PaAHOTCXHHKA CaNalapblHAd, XMMISUIBIK OHAIPICTE, MEAHIMHAAA KEHIHCH KOJaa-
HbLTaAbl. TaXmuiRiH CyIBl epPITIHAIICPACT] ICKTPOXUMUSIBIK KACHETTCPIH 3EPTTCY YIKCH KbI3BIFYLIbI-
JBIKTAP TYFBI3YIbI.

TamuiniH XUMUSIIBIK JKOHE JJICKTPOXUMISLTBIK KacueTi kedinece III B ToObiHA xaTaThiH CHpEK
merangapabie (Al In, Ga) kacuerTepiHeH aifrapibikrail epekiemikrepi Gap. OHbIH YCTIHC TaTHHAIH
ANEKTPOXUMHMSLIBIK KACHETI ©T€ a3 3CPTTEIIHICH.

[1-4] enbexTepae TaMMEIIH 3ICKTPOXUMUSIIBIK, KACUCTIH 3CPTTEI OHBIH OCTIHIH OKCHIATI KabaTICH
KAITAIBI KATYBIHA OAMIAHBICTRI MACCHBTEIYTe OCHIM SKEHIIr TYPaIbl MONTIMETTEP KENTIPUIrCH MKOHE
T A1H SIEKTPOXUMHUSIIBIK KACHETIHACT1 OIpKaTap ePeKINCTIKTCPIHe TOKTATFaH. ABTOPIAp TAUTHHIIH
JKOHE OHBIH HOHJAPBIHBIH TOTBHIKCHI3AAHABIPY JKOHE AHOATHI TOTHIKTBIPY HPOLICCTEPIH 3epTTEil Keie, Oy
MPOLICCTCPAIH KMHCTHKACH MCH MCXaHHM3MI Olpkarap (axropiaapra TOYCIAl CKCHIH KOHC aWTapIIBIKTaM
epexiuenikTepl 6ap eKeHIIrH KOPCeTTI.

AHOATHI MONSAPU3ALMSUIAHFAH TAUTAHAIH 9JICI3 CUITLIIK OpTaga TA/UTHH HOHTAPBIH TY3¢ CPUTIHAITI
KepceTiireH. Erep 3meKkTpox MOTCHLIMATBIH 6T¢ OH MOHACPre JKOFAPBIIATATHIH OONCa, OHAA CPIMECHUTIH
TaIMH THAPOKCHIIHIH KOPFAHBIIUTHIK KAOATHIHBIH TY3LIylHC OailIaHBICTBI METAI MACCHBTCHETIHZITL
AHBIKTAJIFAH.

Mauy men Koiipu [5-7] tammmii snexrpoasiasiy, HCl Hemece NaCl epitiHinepiHae macCHBTCHY €Ki
KE3CHMEH JKY3€ere acarbiHbIH KepceTkeH. OnapabiH kepceTyi OOMbIHINA TATIMN HOHAAPH! TACCHBTECHYAIH
Gipiami (azaceiEaa Ty3imm, exiHmi (aszama Tammmi Ty3biHA aHamateiHbH, an HClO, xoHe Na,SO.
CpITIHAIICPIHAC MACCUBTCHY Mporect Oip caThaa OTETiHIH OaliKaraH.

TammmiiaiH aHOATH KACHCTTCPIH AJFaml 3¢PTTCY, TAUIHIUI aKKyMYILITOpIAp »Kacai OacTaraHHaH
Gactanagel [6]. Conmpixtan, 6y xymbicta Tanmmiaig T1'/TLO; pea-okc - cucTeMachiHa GacThl HA3ap
aynapeutras. 3eprrey HoTikenepi, TI/TI” 6yn cuctemara skayan GepeTiH MOTEHIHANIAD AyMAFBIHAAFI
AHOJTHI TOKTAP, KBIMIKBUTIBIK OPTAFa KaparaHIa CUIITITIK OPTaaa TOMEH OO IbL.

Keiiinri seprreyaepae [7, 8] rtamnmumiinin Oip BaneHTTI HOHFA JCHIH TOTHIFYBI CTALIMOHAPIIBI
SICKTPOATAPFA OpTama KepHey E MoHACpIHAC MOMIpU3alusIbIK KUCHKKA apHaiaFad Tadens TeHacyiHAer
b - 60 MB-ke TeH ekeHmirT aHBIKTANABL. by, Oyl Ke3A¢ KOHUCHTPALMSIIBIK TOSPU3ANUS OPBIH
anatelHbiH gonengeral. Mynna nmoreniman (E) MoHI eckeH caiibiH ,,b™ MOoHI ¢ JKOFapBIIAWTHIHBI
Garikanaapl, Oy TY3 JKOHE THAPOKCH] KAaOATTAPBIHBIH TACCUBTCHYIMEH OalIaHBICTHIL.

Tanmmiinig aHoaTel TOTHIFYBI [9-11] >xymbICTapBIHAA 3€PTTEAreH. ABTOPNAPABIH KO3KAPACH
OOMBIHINIA TAJUTHHNIH AHOATHI CPY1 €Ki CATBIMCH XKYPCAl KOHS OHBIH CKIHIII CTAAMSIChI — MICKTEYIII OOJIBII
TaOBIIIAIb;

Tl — Tl . +e (H
Tl e — Tl'og )

[10, 11] >kymbicTapABIH aBTOPIApbl 3MEKTPOATHL PEAKUUAHBIH skbupgamabrsl TI — TI,, + ¢
NPOLICCIMEH AHBIKTATATBIHBIH JKOHE 3NICKTPOIUT KOMIIOHEHTTEPI 3apsiy aybiCyFa KaThICIIAWTHIHBIH
KepceTe .

Kanmer, TamumMALIH CyJIbl SPITIHIUICPACTI SICKTPOXUMUSIBIK KACHETTEPl TYPaIbl JKYPri3iuireH
3ePTTEY OJKYMBICTAPBIHA JKACAFAH OJCOMETTIK LIONY ONApABIH CTALMOHAPIBI TOK KATHICEIHAA
JKYPT13UITCHIH KOPCETEAL XKOHE TCOPHAIBIK MOJIIMETTEPA1l TOTBIKTBIPYABI KAKCT CTEAL.

Ocbiran  opaif  OI34lH  JKYPri3reH  SKYMBICBIMBI3ABIH  Makcarbl — alHbIMadbl  TOKICH
HO/IIPH3ALMSUIAHFAH TAVIMH SNCKTPOIBIHBIH SNCKTPOXUMUSIIBIK CPY 3aHABUIBIKTAPBIH TY3 KBIIIKBIIIbI
opTaza opTypi mapamerpiepre Tayendi kapacteipsim, T1 (I) xaopumin anxy GobIm TaObLTANE.

Xumusslk KocsutsicTapbiaaa Tammil 1 skone I BanentTimik kepcerei. OHBIH CyJbI €piTIHALACTI
CTaHJAPTTHI SICKTPOATHIK OTCHIHAIBI MBIHAJAl MOHACPIE He:

Tl-e <« TI'E’=-0,336 B (3)
Tl -3¢ <> T'E°=+0,710 B 4)
TI -2¢ & TIE’=+125B ®)
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Tamuii 6ip Me3ringe eki TYPJIl TOTBIFY A9PEKECIHAC KE3ASCETIH KOCBUTBICTAP TY3€ alaabl, JCTCHMCH
OHBIH Olp BAICHTTI KOCBLIBICTAPBI CYJIBI ePiTiHAIAEC TypakThl. COHIABIKTAH, TAJUTHHIIH 3JICKTPOXUMHUSLIBIK
kacuetiH xuimiri 50 ['n eHgipicTIK KUUTIKTET] afHBIMAIBL TOK KATBICBIHAQ AJFAIl PCT TY3 KBIIIKBLIBI
CPITIHIICIHAC HOJIPU3ALMAIAY APKBLIBI OHBIH CPY MCXAHM3MI 3CPTTCIAl JKOHC OHBIH OIp BaJICHTTI
KOCBLITBIC TY3€ CPUTIHIITT AHBIKTAIIBI.

Tanmuii (I) nongapsiH xacueTi OOMBIHIIA KYMICTIH aHAIUTHKAIBIK TOIIIACKIHA KATKBI3yFa OO0 Ibl,
OUTKCHI OHBIH XJIOPUAIHIH CyJarbl epirimTiri TeMeH. OchiFaH OaiTaHBICTHI TAJUTHH KOHICHTPII HEMECEe
aca KAHBIK TY3 KBIIIKBUTBL CPITIHAICIHAC aifHBIMAIBI TOK KATHICBIHCBHI3 cpimeiial, ccOcOl oHbIH OCTIHIC
kopranbiuteik Kadbar TICI Tysimexi.

AVHBIMAITBI TOK KATBHICBIHAA CYWBITBLIFAH TY3 KeImKeUTbl epiTimiciuae T1 (I) xmopumi ak Tycti
TyHOa Typinge tysiteai. Tysinren TICl Ty3er Genve Temmeparypacsigarst cyga (0,3r/100 r cy) sxoHe
CYHBITBITFAH KBIITKBLTAAPIA HAIIAD EPHI, Al BICTHIK Cya OHBIH epirimTiri apraast (100°C - 1,97 r/100r).

Ty3 xemoxeuter epitigiciane (2,0-10m.) tammmit snexrpoarapsiH kxmimri 50 I'm emaipicTik
AifHBIMAITBI TOKIICH NMOJBIPU3ALIMSIAFAHA TAUTHH 3JCKTPOATAPBIHBIH CPYIHE - aHBIMAIIbI TOK THIFBI3ABIFbI
MCH KBIIIKBLT KOHICHTPALIMSICHIHBIH 9CEP1 3CPTTCIIHII.

AngpH-ama JKYPri3reH 3epTTeylnepiMi3 aWHbIMAIbl TOKTBIH AHOATBHIK JKApPThLIAW IHEPHOATAPBIHAA
TaJLTHHA 3MeKTpoab! (3) peakuus OOMBIHINA 63 HOHTAPBIH Ty3¢ ¢pu anaasl [12]. Anm alHBIMATBI TOKTHIH
KaTOATHIK KapThUIAl MEPHOBIHAA TAIUTHI DIICKTPOATAPBIHBIH OCTIHAC CYTETl HOHAAPbI TOTBIKCHI3IAHBIIT
CyTeri ra3blHbIH TY3UICTIHAIITH KOPCETEI:

2H +2¢ — Hy! (6)

Bizaiy skyprisreH 3¢pTTCY KYMBICTAPBIMBI3ABIH HOTIKCICP] ¢, ONTHUMANBAl JKAaFAaiia aHOATHIK
JKapThUIAl TIEPHOATA TAUTMH SJICKTPOATAPHIHBIH OCTIHAC HETI3IHCH Oip BAJCHTTI HOHIAPBIHBIH, Al
KaTOATHIK >KapThLIAH MEPHUOATA CYTETI ra3bIHbIH TY3LTY PeaKIMIAPbI XKYPESTIHAITIH KOPCETII OTHIP.

OnexTpoau3 Ke3iHAE TY3 KBIIKBUIBL epitinmicinae Tamwmmid  (I) HOHZApBIHBIH — Ty3LTyiHE
SMEKTPOATAPAAFHI TOK THIFBI3ABIFBIHEIH ocepi 6000-16000 A/M° apamwirbima seprrenai (cyper 1).
TeMEHT1 TOK THIFBI3ABIKTAPBIHAA CPIMCHTIHIITT AHBIKTAJIIHI.

Ty3 KBIIKBIIB CPITIHAICIHAC TAUTAH 3ICKTPOATAPBIH afHBIMAJIBI TOKIICH MOIIPU3AIIASIIAFAH KE3/IE,
tayid (I) HOHmApBIHBIH TY3UIYIHIH TOK OOHBIHINA INBIFBIMBI TOK THIFBI3ABIFBIHBIH OCYIHE TOYEIAl
Gipmama xorapsuiaiiael. Meicasr, 6000 A/m” kesinae 28,24% xypaiiger. Tok ThEb3abesE 16000 A/M
JCHIH JKOFApBIIATKAH Ke34¢ TOK OoWblHIIA MmbiFbIM - 60,6%-ra JciiH JkeTTi. ANHBIMANBI TOK
THIFBI3ABIFBIHEIH, MOHI apPTKAH CailblH, aWHBIMATIBI TOKTHIH AHOATHIK KAPTBLIANH ICPUOIBIHIAA BJICKTPOX
OeTiHAC TOTHIK KAOATBIHBIH TY3LTy MPOLCCIHIH JKBLIAAMABIFEl TOMEHACT, HOTKeciHAe Tammuimiy (1)
XJIOPUI TY3€ CPYIHIH TOK OOMBIHINA IIBIFBIMBI APTA/BI.
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Cyper 1 - Tammit (1) moHAapBIHBIH TOK OOMBIHITA TY3LTY MILIFEIMBIHA STIEKTPOITApAAFhl AlHBIMATHI
TOK THIFBI3ILIFBIHEIH acepi: Cyo=10H; ©=0,5 car; t=20°C
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JereameH, eTe KOFapel TOK THIFBI3ABIKTapeiHAa (16000 A JKOFapBI) SICKTPOATAPIBIH KBIBIIT
KCTYIHCH 3JICKTPOJIN3 IPOLECIHIH JKYPY1 KHbIHIANTBI.

OnexTpoATapABl AMHBIMAIE TOKICH MNO/IPH3ALMIAY KE3IHAC TAIMH 3ICKTPOATAPBIHBIH €pyl
anektpoautriy  2,0-10H. KOHLEHTPAIMACHL apalbIFbIHAA 3CPTTCHAl. T1y3 KbIIIKBIIBIHBIH JKOFaphI
koHuEeHTpaumsuapsl tauui (I) xmopuainiy Ty3utyiHe aWTapibIKTai ocepiH Tturizexi. Meicamsl, Ty3
KBIIIKBLIBIHBIH OacTamkpl KOHUEHTparwmscel 2,0H. kesinae tawmiaiy (I) noHzapeiHbiH TOK OOMBIHIIA
TY3UTy WbIFEIMBL — 8,24% Gomnca, 10 H. epitiHaicige - 60,6% kypaiisr (cyper 2).

Koraps! KOHLCHTPII TY3 KBIMIKBLUIBI EPITIHALICPIHAC TAIAN MCKTPOATAPBIHEIH TOK OOHBIHINA €Y
IIBIFBIMBIHBIH JKOFAPBIIAYBIH, OIPIHIIIACH, KbILIKbLI CPITIHAICIHACT] XJIOPHUJ XKOHE CYTETl HOHIAPBIHBIH
AKTHUBTLIITIHIH JKOFaphUIaAyBIMCH TYCIHAIpyre Oomamsl. byn xesme epiTiHmiAEri XJIOpHUA-HOHIAPHI
METAJIBIH KPHUCTAIIBIK TOPBIH KAPKBIHABL Oy3a1bl. AHHBIMAJBI TOKTHIH aHOATHIK JKAPTHLUIAH EPHOABIHAA
tysinren T1" wommaper CI' moHAaphiMeH >KeHINM GalMTaHBICHIN KOCBUIBIC Ty3¢ amambl. AJl €KiHIIIICH,
KBIIIKBUT KOHICHTPALMSCHIHBIH apTybl METALI OCTIHAE TOTHIK KalOaTBIHBIH TY3UIyIHE MYMKIHIIK
OepMeiinl, OChLAAH KOPFaHBIII KaOaThlHAH apbIIFaH TEPIC MOTCHUHATABI METALI, CYyTErl MOHAAPHIMEH
OHaH 9PEKETTECII, 63 HOHAAPBIH TY3¢ KAPKBIHIBI CPUII.

Cupek Merargap KaTapbslHA JKATAThIH TALTHHIIH CYJbl CPITIHIIACT] SICKTPOXUMUSIIBIK KACHETI 3711
xkete seprrenmmereH [13]. Kasipri ke3ze cHpex Ke3ACCeTIH ayblp METANJAPABIH KACHCTIH
SICKTPOXUMHSIIBIK JKOJIMCH 3¢pTTeyre Kem keHUT Oemuyae [14-20]. OHmipicTik afHBIMAIEL TOKICH
HOIIPH3ALMSUIAHFAH TALTHIAIH SNCKTPOXUMIBLIBIK KACHETTEPl JKOHIHAC KaHa MONIMETTCPAIH AIbIHYbI
JKYMBICTBIH TEOPHSUIBIK JKOHE MPAKTHKAIBIK KYH/BLIBIFBIH KOPCECTE].
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Cypert 2 - Taumii (I) HOHJaPBIHBIH TOK GOMBIHITIA TY31Iy IMIBIFEIMbIHA TY3 KBIIKLUILI KOHIIEHTPAIMSICHIHBIH 9cepi:
1=16000A/M% 1=0,5 car;, =20° C

BizfiH KyprisreH 3epITey >KYMBICTAPBIMBI3IBIH HOTIDKENICPl OHIIPICTIK JKHLMIKTErl aiHBIMAIEI
TOKIICH MONSpH3anrsuiay apkputbl Tauiaid (I) XTOpHATI KOCHUIBICHIH adyAbIH KAHA TCXHOIOTHICHIH
JKacayFra OOJaThIHABIFBIH KOPCCTE1.
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PACTBOPEHHME TAJJIMEBBIX 3JIEKTPOAOB
B COJIIHOKHCJIOM PACTBOPE IIPH NOJIAPU3ALINA
NPOMBIIITEHHBIM TEPEMEHHBIM TOKOM

Annoranusi. B npemaraemoii paboTe MpUBEACHBI PE3YIBTAaThl HCCIECIAOBAHMS JNICKTPOXHMHYECCKOTO TOBEIC-
HUA TAUTHEBBIX JIEKTPOJOB B COAHOKUCIIBIX PACTBOPAX MPHU MOJMPU3ALUY MPOMBIIICHHBIM HEPEMEHHBIM TOKOM C
yactoToit 50 T'u. MiccnenoBaHo BIMSAHHE NMIOTHOCTH TOKA W KOHLEHTPALMH 37ICKTPOJHMTA HA 3ICKTPOXHMHUYECKOE
noBeACHUE TaLTAA. [10Ka3aHo, YT0 BO BPEM: HIICKTPOHM3A METAILT PACTBOPACTCA C 00Pa30BAHKMEM XJIOPHAA TAIUTHA
(I) ¢ BBICOKMMH BBIXOAAMH MO TOKy. [IpH NOJSpU3ALUM TAUIMEBBIX JICKTPOJOB MEPEMEHHBIM TOKOM IPHU
IUIOTHOCTAX TOKa oT 6000 A/M” 10 16000 A/M” B pacTBOpE COMAHOHM KHCTOTHI, MOKA3AHO, UTO BBIXOJ IO TOKY €TI0
pacTBopeHus ¢ obpazoBanueM xuopuaa (I) Tammus ysenmuuBaercs ¢ 28,24 % 1o 60.6 %. IIpn nioTHOCTAX TOka
Borme 16000 A/M° MPOTEKAHUE JIICKTPOJIH3A 3aTPYIAHACTCA BCICACTBHE IEPErpeBa 3/CKTPOJOB. PacTBopeHHE
TAJUTHEBBIX 3JICKTPOAOB HCCaeaoBaHo mpu KoHueHtpaumusax HCl 2,0-10,0 H. u moKa3aHO, YTO C YBCIHYCHHUCM
KOHICHTPAIMK COJSIHOM KHCJIOTHI BBIXOJ MO TOKY 0OpasoBaHus HMOHOB Tamwmms (1) yBemuumsaercs mo 60,6%.
Crenyer OTMETHTH, YTO AHOJHOMY PACTBOPEHHIO TAJUIHS NPEIATCTBYET 3AIMTHAS IUIEHKA O00pa3yIOIAsics Ha ee
NMOBEPXHOCTH, HO HAMHM BIIEPBBIC YCTAHOBJICHO, YTO MOJ ACHCTBHEM IEPEMEHHOIO TOKA B KUCIOHW cpeae Taylmil
pacTBopseTcs ¢ HOPMHUPOBAHUEM COOTBECTBYIOIIUX COCTUHCHUH.

KaroueBble ¢/10Ba: NEPEMECHHBIH TOK, TAJUIMH, MOJIPH3ALIMA, COJIIHAA KHUCIOTA, 3IEKTPOXHMHYECKOE PACTBO-
PCHHE, IITOTHOCTh TOKA, JICKTPOIIH3.



