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AnHoTanus

MeromaMy CTAalMOHAPHOTO ¥ HAHOCEKYHIHOTO JIA3€PHOTO MMITYJIBCHOTO (DOTOMM3a MCCJeioBaHa (horonmerpa-
maiua repbununa 2,4,5-TpuxaopdeHoKCuyKCyCcHO KucaoTe! (2,4,5-T) B BomubIx pactBopax. Iloxkasano, 4To
B IIEPBUYHOM (POTOXMMMIYIECKOM aKTe IIPOMCXONAT ONHO- U IBYX(POTOHHAA MOHMBaLMA repbunmaa 1 od0pa3oBaHue
mapbl IUAPATUPOBAHHBIN 2JIEKTPOH — KAaTMOH-PAaAMKAJI. B 00eCcKMCIIOPOMKEeHHBIX PAacTBOPax IMIPATMPOBAHHBIN
9JIEKTPOH I'MOHEeT B PeaKIMM 3aXBaTa VICXOJHBIM COeIVHEeHNeM, a KaTUMOH-PaAVKaJ TUAPOIN3yeTcs BOAO ¢ obpa-
30BaHMEM JIOJITOKMBYIIETO (PEHOKCUJIBLHOTO paaukaja. Takske ObLIO M3ydeHO KoMILieKcoobpasosanue 2,4,5-T
¢ B- u y-rmrmogexcrpunamvu (2,4,5-T—B(Y)-CD) u ero BimsiHMe Ha CKOPOCTb CTAIlMOHAPHOrO (POTOJINM3a repOonLma.

KiogeBble cioBa: doroxumus, doromerpajganysa, repobunmael, poTOMOHMBAIMA, IMAPATUPOBAHHBIN BDJIEKT-
POH, JIa3€PHBIN MMITYJIbCHBI (DOTOJN3, NUKJIOLEKCTPUHBI, KOMILJIEKCHI BKJIIOYEHN

BBEAEHME

2,4 ,5-TpuxnopdeHoOKCUyKCyCcHaA KMUCIOTA
(2,4,5-T) — onouH 13 IIMPOKO IIPUMEHAEMBIX Trep-
OMIMIOB B CEJbCKOM XO3AMCTBE, Ybe MUPOBOE
IIPOMB3BOJICTBO COCTABJIAET HECATKU THICAY TOHH
Brox [1, 2]. Byayun npon3BogHbIM 2,4,5-TpuUXJIop-
denoua, 2,4,5-T ABIAETCA TOKCUYHBIM BEIIIECTBOM,
U €ro IOCTYILJIEHNE B BOJOEMBI IIPUBOJUT K yXYII-
IIIeHNI0 KadecTBa NUTheBO Bomwl [1, 3, 4] Haa
OYMCTKM BOJHBIX CUCTEM OT TOKCUYHBIX OpraHy-
YEeCKUX BEeILIeCTB OJHUM U3 IIePCHEeKTUBHBIX II0JI-
XOZOB cumTaeTrcsa PoToxuMmuiecknii metoy [5, 6].

IMurnongexctpunsl (CD) — murandeckue oym-
rocaxapusbl, cocToAT o0bryHO M3 6(0-CD)-,
7(B-CD)- nnu 8(y-CD)-ocTaTKOB MOJeEKyJs O-D-
TJIIOKOIMPAHO3bl, 00beIVHEHHbIX B MaKpOIMK-
JIbI 0-D-1,4-TIMKO3UOHBIMIY CBA3AMU. Bjaroma-
PA HAJIMUYNMIO BHEIIHEN IUApoUIIbHON ITepude-
pun u BHyTpeHHel runpodobHoit nosocty, CD
MOTYT 00pPa30BBIBATH KOMILJIIEKCHI BKJIIOUEHUA
Tuna “rocTb — XO03AMH’ C Pa3JUYHBIMU TUIPO-
¢obHBIMI coevHeHMAMHU. B pesysbrate oTo-
xuMuA 1 poTopu3UKa MOJIEKYJIbl “TocTa” 3adac-
TYI0 IpeTeplieBaeT 3HAYUTEJIbHbIE M3MEHEHMU:.
Henasuo Onl10 moxasano, 4To oOpas3oBaHUE
TaKMX KOMIIJIEKCOB MOKHO JCIIOJIb30BaTh JJIA

pa3pabOTKM HOBBIX KaTAJUTUYECKUX METOJIOB
dOTOXMMNUYECKON OYNMCTKM OT 3arpA3HEHU
B pacTBOpax u TBepmoit daze [7—9].

B JsmmrepaTtype ommcaHbI CTAIMOHAPHBIN ho-
TOJI3 BOJHBIX PACTBOPOB [2] 1 hoToOKaTaIMTIIHEC-
koe pasJsoskenue 2,4,5-T B mpuCyTCTBUM OVIOKCH-
na tutaHa [6, 10] c oOpazoBaHMEM OCHOBHBIX IIPO-
IYKTOB (poTOMEerpasialiuy: Pas3IMdHbIX XJIOP(EHO-
JIOB M IIPOJIYKTOB OKMCJIEHMA ¥ TUAPOJM3a alle-
TUJIBHOM I'PYIIIBL OKCIIEPYIMEHTEI 10 MMITYJIbCHO-
My porosnzy 2,4,5-T paHee He IPOBOANINCE.

JanHada paboTra nocBsAllleHa U3YyUYeHNIO POTO-
xyuvun 2,4,5-T B BOOHBIX pPacTBOpaxXx MeTOIaMU
CTAIIMOHAPHOTO ¥ HAHOCEKYHIHOTO
(266 HM) MMIYJIbCHOTO (POTONM3A ¥ OIpefese-
HUIO BJIMAHUA KOMILIEKCOOOpas3oBaHMA ¢ [B- u
y-tmkgonexcrpuaamu (2,4,5-T—B(y)-CD) Ha cko-
pocts poromerpanarm 2,4,5-T.

JIa3€PHOTO

SKCMEPUMEHTAJIbHAA YACTb

2,4,5-TpuxaopdeHoKcuyKcycHad KMUCIOTA
(Sigma—Aldrich, >97 %), B- u Yy-uuKJIOmEKCT-
puuel (Wako Pure Chemical Inc., >97 %) nc-
0JIb30BaJIVICh 0€3 [NOMIOJHUTEJILHONM OUYMCTKI. OKC-
IIePMMEHTHI IIPOBOMIINCE B CJIa00IIEI0YHBIX BOJI-
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HbIX pacTBopax (pH 9—10) B guana3oHe KOHI[EHT-
parwmit kucaorer 107°—1073 mous /o1, Konnenrpa-
uuio 2,4,5-T onpenensany ¢ UCIIOJIB30BAHUEM KO-
scppuimenra sreTuHIM € = 2340 M ! [em !
(A =289 um). Ina namepenus pH obpasios nc-
nonb3oBas pH-meTp “Annon-4100”". Inanas3on
xourentpanuit CD cocraBisan 107%-1072 MOJIb / JL.
Xumnueckne ctpyrrypsl 2,4,5-T, - u y-CD
IIOKa3aHbl Ha cxeMme 1.

Y®-creKTphI MIOIJIOIIEHN A 3alIChIBAJINCH Ha
cnekTpodoromerpe Agilent 8453 (Agilent
Technologies). Isa cranmuonapHOro goTosnsa
JICIIOJIb30BAJIACh PTYTHAA JIAMIIAa CPEJIHETO JaB-
genusa (JPII-500) ¢ BOGHBIM ¥ XJIOPHBIM (PUJIb-
TpaMu JJiA BbIesieHnd Jiuauii 313 n 254 HM. OKce-
IIePMMEHTHI 110 JIa3ePHOMY UMIIYJIbCHOMY (POTO-
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Cxema 1.

JI3Y IPOBOJMIINCE C MICIIOJIb30BaHMEM yCTaHOB-
KU, OIMCAaHHOI B pabore [11], ¢ BO3OYRAeHMEM
4eTBEPTOl rapMOHMKOI (266 HM) HEOIMMOBOTO
aazepa LS-2137U npoussoncrea “Jloruc TUIL”
(mmMTENBHOCTD MMITYJIbCa 5—6 HC, 9HEPTUA B M-
nyabsce 1—20 m/I»x). BpemenHOoe paspellieHne yc-
TaHOBKMU cocTaBiano 50 He.

Bce skcmepuMeHTBI IPOBOAMIM B KIOBETE
C JJIMHOJN ONTUYECKOro IIyTM 1 CM B HACBII[EHHBIX
KJCJIOPOZIOM MJIV apTOHOM BOJHBIX PacTBOPax IIpu
TeMmmeparype 298 K 1 atmocepHOM aBIeHUN.

PE3YJIbTATbl U OBCYXXAEHME
Komnnekcoobpazosanue 2,4,5-T ¢ - n y-CD

HobaBieHMne HOUKJIONEKCTPMHOB IIPUBOIUT
K HeOoJbIIOMY M3MeHeHyto (hopMel criekTpa 2,4,5-T,
YTO CBUJETEJNBCTBYET O IIPOTEKAHUM PeaKIny
KOMILJIEKCOOOPa30BaHMA:
2,4,5-T + CD o 2,4,5-T-CD (xomILIekc) (1)

IIpu aTom He HaburomaeTcs CyLIECTBEHHOTO
CIIBUTA IIOJIOCHI IIOIJIOIIEHNS C MaKCYMyMOM Ha
289 Hm (puc. 1, a).
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Puc. 1. Cnexrps! norsouiernd (a) u JnHelHbIe aHaMopdO-
3bl, BbIYMCJIEHHBIE TI0 (popMyJie (3) Ha pas3JIMYHON IJIMHE
BosiH (0): a — 2,4,5-T (1), xommuexc (2,4,5-T—B-CD) (2);
6 — pamua BosiHbl, HM: 301 (1), 244 (2) n 225 (3).
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Jlos onpeniesleHNA KOHCTAHTBI yCTOMYMBOCTHA
KOMIIJIEKCA BKJIIOUEHMS CHSATBI CIIEKTPBI IIOTJIO-
IIIeHMA BOIHBIX pacTBopoB 2,4.5-T mpm Bapeu-
poBauuu xkorueHtpaimyu CD. B npucyrersun CD
ONITMYEeCKAd IIJIOTHOCTb A Ha IIPOV3BOJIBHOM M-
He BOJIHBI (A) MOsKeT OBITH BhIpa’keHa Kak

A* =€)l [2,4,5-T] + €M[2,4,5-T-CD] (2)
rme € — xoaddunment noraoumerus 2,4,5-T;
eh - KO3(P(PUIMEHT TOTJOI[eHNA KOMIIJIEeKCca

2,4,5-T—CD; | — miuHa ONTUYECKOTO ITyTU, CM.
J1a yBesdeHus TOYHOCTY OIIpeJiesIeHNA KOH-
CTaQHT YCTOWYMBOCTHU I[€JIECO00PA3HO MEPENTU K
OTHOIIIEHMIO OITMYECKUX IIJIOTHOCTE) Ha JJIMHE
BosiH mamepenus (A) u 289 um. ObpartHas pas-
HOCTB 3TUX OTHOIIeHnt (Y) Ipy TeKyIel 11 HyJIeBoit
koHreHTparyii CD moskeT ObITH 3aImicaHa B BUJE
Y = c/a + b/a[CD]K 3)

289 4289
4,"4 289 oA A o289 (028912
— €&, b=(g"),

me Y=——————— -
AgsgAx —AS‘AZBQ , A =€ € 0

c =8§898289 .

Ha pwuc. 1, 6 npuBeneHa JuHelHaA aHaMOP-
dosza B koopamHatax Y — 1/[CD] gna cayuas
B-CD c¢ A =225, 244 u 301 um. Bunso, uro npn
JTUX 3HAUEHMAX AJIVHBI BOJHBI IIPOMCXOINUT HAM-
GoJiblllee MBMEHEHNEe OITUYECKON IIJIOTHOCTM pac-
TBOpPOB 2,4,5-T npu xommiexkcoodpaszosanmnu. ITo-
JIy4eHHbIe 3HAYEHNA KOHCTAHT yCTOMUMBOCTH IS
2,4,5-T—3-CD u 2,4,5-T—y-CD cocrasssor 1100
n 150 MOJIb/JI COOTBETCTBEHHO, KO3(P(UIMEHT
norsomennsa (€22%) — 2200 u 2100 M~! Cem ! co-
OTBETCTBEHHO.

CraumoHapHsbi¥i potonus 2,4,5-T
n ee komnnekcos ¢ CD B BogHom pacTeope

Ha puc. 2, a npuBeeHo n3MeHeHNe ONTHYeC-
KOT0 CIIeKTpa BojxHOro pactsopa 2,4,5-T (pH9)
IIpY CTallOHApPHOM Oo0JsyueHun. BunmHo, uTo Ha-
JaJbHasA cTagua POTosM3a XapaKTepusyeTcsd
poctoM morJomnieHusa B objsactax 245—600 HM
¢ makcumymamn Ha 260 mn 500 HM 1 n3obecTgec-
KOJi TOuKoi1 Ha 245 HM. PocT morsoienns: B o0Jiac-
™ 500 HM IIpeKpalliaeTcsa IIpM yBEJUYEeHUN IIPO-
JOJIKUTEJIBHOCTM 3aCBETKM, UTO CBABAHO, ITO-BU-
JIVIMOMY, C BTOPMYHBIM (DOTOJIMB0M IIPOAYKTOB (PO-
tomerpagamvm 2,4,5-T (cm. BCTaBKy Ha puc. 2, a).

VIaMeHeHME ONITMYECKO} IIJIOTHOCTM B XOJ€
crarmonapHoro corommsa 2,4,5-T (4 [10™* moss /1)
B mpucyrersmn Y-CD (5 (1073 mous /i1, 43 % KoMI-
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Puc. 2. CnekTpsI HOIJIONIEHNA IIPY CTAMOHAPHOM (poTOJIM3E
2,4,5-T Ges (a) u ¢ gobasaennem Y-CD (5 (1072 moss /) (6),
3aperucrpupoBansbie yepesd 0 muH (1), 5 (2), 10 (3), 15 (4),
20 (5) n 30 muH (6) mocse Havasa obaydenusA. KoHieHTpamsa
2,4,5-T, mosb/om: 44 107 (a), 49 (10™* (6); Ha BcTaBKe —
M3MeHEeHMe ONTUYecKoi mioTHocTu Ha 260 HM B xozme do-
rosmsa 2,4,5-T 6e3 (1) u B mpucyrcrsun 3-CD (2) u y-CD (3)
B KOHI[EHTpauum 5 (1073 mous /1.

snekca 2,4,5-T-y-CD) B BonaoMm pactBope (pH 9)
mokasaHo Ha pwuc. 2, 6. BumHo, 4yro xapakrep
CIIEKTPAJIbHBIX M3MEHEeHUIT TPy (POTOIM3e TpaK-
TUYECKN He OTJIMYAEeTCA OT TAKOBBIX JJIA He3a-
KOMILJIEKCOBAHHOI KMCJIOThI, YTO CBUAETEJb-
ctByeT o caabom Bauanum Y-CD Ha cocTaB mpo-
IYKTOB poTomerpagaiuy. AHAJOTUYHAA CUTYya-
nua Habsomaerca m npu Qoronausde 2,4,5-T
(4 (10™* mosb /1) B mpucyTersym B-CD (5 (1072 M,
85 % womrutekca 2,4,5-T—(3-CD). Oguako cKo-
pocThb poTosMBa, BBIUNMCIEHHAA 10 HAYAJIbHOMY
TAHTEHCY yIJla HAKJIOHA 3aBUCUMOCTU M3MEHe-
HIA TIorJIoeHd Ha 260 HM oT TyryOMHBI 3acBeT-
KI, 3aBUCUT OT HAJUYUA B CUCTEME LVKJOIEK-
CTPMHOB (CM. BCTaBKy Ha puc.2, 0), B 1.8 pasa
MEHBIIIE 110 CPAaBHEHMIO CO CKOPOCTBHIO (POTOJM3A
cB06O1HOI KucaoTs! B ipucyTeTBuu 3-CD u B 1.5
pasa GoJibllle IO CPaBHEHUIO C HEWl B cydae McC-
nosb3oBanua y-CD.
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Puc. 3. CrieKTphI IPOMEIKYTOYHOTO IIOTJION[EeHNA (a) U 3aBU-
CMMOCTb HAYaJIbHOTO OITMYECKOrO IIOTJIOLIEHWS TUAPaTH-
poOBaHHOTO dyeKTpoHa Ha 720 M (AL'), paccunTaHHas TO BbI-
paskenuio (5), OT MHTEHCMBHOCTM JIA3€PHOTO MMILyJbca (0):
a — peructpauud Iocje JaszepHoro Boz3Oy:xmerua 2,4,5-T
(4 (0™ mosms /1) gepes 0.05 mxc (1), 04 (2), 1.6 (3), 4 (4) 1 48 mxc (5).

HmnynbcHbibi potonns 2,4,5-T

VImnysibcHOE BO3OYskIeHMe 6eCKIUCIOPOIHBIX
BOJHBIX pacTBOpoB 2,4,5-T (266 HM) IPUBOIUT K
IIOABJIEHMIO MPOMEKYTOYHOIO IIOTJIOI[EHNSA, CO-
CTOAIIETO U3 JIBYX IIOJIOC C MAaKCUMyMaMy B paii-
one 500 u 720 M (puc. 3, a). CkopocTb Mcues-
HOBEHIA HTUX II0JIOC CYII[eCTBEHHO pa3jmyaeT-
ca (puc. 4), uTo ykasbiBaeT Ha obOpasoBaHUeE
JIBYX MHTepMeauaToB. VIBBECTHO, UTO IIMPOKAA
rosioca ¢ MakcumyMmom mpu A = 720 HM cooTBeT-
CTBYeT IIOTJIOIIEHNIO TUAPATHPOBAHHOTO 3JIEKT-
pona (e, €20 = 227 0* M lem }) [12, 13].
Taxum obpasom, YP-Bo3Oyxknmenne 2,4,5-T
IPUBOAUT K (POTOMOHUBALUN ¢ 00pas3oBaHUEM
mapbl TUAPATUPOBAHHBIN 3JIEKTPOH — KAaTUOH-
pamukasn [ArOAc]™, uro Tunmuno mua do-

TOXVMUN XJIOpCbeHOJIOB B BOIOHBIX paCTBOan
[14-16]:

245-T Op0. [ArOAc]” + e (4)

0.084

Bpema, mrc

Puc. 4. KuneTydeckye KpyBble IOMJIOIIEHNA IVOeN IIPOMEKY-
TouHBbIX yacTui] Ha 480 (a) n 720 HM (6) IIpM pasHOI HAYAJIBHO
VIHTEHCVBHOCTY BO30YsKIA0IIero umirysibea, MIx/mmr: 9.7 (1),
65 (2), 47 (3); cnomHble KpuBble — 00paboTka IO hopmye
(5) (1, = 130 ue, T, = 1 mxc, [2,4,5-T] = 1.7 (10~* mosb /).

IlepBbIit MHTEpMeIMAT XapaKTEPU3YETCA II0JI0-
COJ TIOIVIOIIEHMA C MaKCUMyMoM Ipu A = 720 HwM,
KaTHOH-PaMKaJl JEMOHCTPUPYET II0JIOCY IIOTJI0-
HIeHnA ¢ MakcuMyMoMm B paiioHe 500 HM (cMm.
puc. 3, a). Cirenyer OTMETUTB, YTO JAJIA KaTVOH-
pazgukajya 4-xJopaHu3osia, OJIM3KOTO aHaJora
2,4,5-T, B muTepaType IPUBOIUTCA MaKCUMYM I10-
JIOCHI TIOTJIOLIeHMA, paBHbI 475 HM [15]. ITorso-
ieHre, HabJIOZaeMoe Ipy BpeMeHM 0Oojee 8 MKC
(cm. pue. 3, a, 0), HO-BUOMMOMY, COOTBETCTBYET
obpaszoBaHMI0 (PEHOKCUJIBLHOTO pajukaja 2,4,5-
TPUXJIOP(EHOTA B pe3yJbTaTe aTaKM pPacTBOPU-
TeJIA Ha KaTMOH-paamkai [15].

Ha puc. 4, a, 6 npencraBieHbl KMHETUYECKYIE
KPMBBIE IIOTJIOIIEHNA 0 IPOMEKYTOUHBIX Jac-
iy Ha JymmHe BOJH 480 u 720 HM mpm pasyiMaHOM
Ha4aJIbHOV VHTEHCVBHOCTY BO30Y KJIAIOIIETO VM-
mysabca. JlaHHBIE KpPUBBIE XOPOIIO AIPOKCUMI-
pyoTca OMBKCIIOHEHIMAJIBHON 3aBUC/MOCTBIO
AA = Ajexp(—t/Ty) + Ajexp(—t/1y) + A, )
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rme A, Ay, A; — aMILIMTyZbl HOTJIOIIEHNA KaTu-
OH-paAVKaJa, TUAPATUPOBAHHOIO 3JEKTPOHA U
(heHOKCUIIBHOTO PajiMiKajla COOTBETCTBEHHO; Ty, Ty —
HabJroflaeMble BpeMeHa SKM3HM KaTMOH-pajyKasa
U TUIPATVPOBAHHOIO BJIEKTPOHA COOTBETCTBEHHO.
OrmnpenesieHHbIe XapaKTepHbIE BpeMeHa KU3-
HI KaTMOH-paayuKaJa U TUIPATUPOBAHHOTO DJIEK-
TpoHa coctaBuym 130 HC 1 1 MKC COOTBETCTBEHHO.
IIo ormomennio ammiutyn A; (480 M) n A,
(720 EM) M MB3BeCTHOMY KO3((PUILMEHTY IIOTJIO-
LIEHUA TUPATUPOBAHHOTO 3JIEKTPOoHA [12] MOYK-
HO OII€HUTH KO3(P(PUIMEHT IOIJIOIIEHNA KaTu-
oH-pajmkasa, pasubni €80 = 2 (10* M ™! [em L
OcCHOBHBIMM KaHaJIaMl IMOes IMAPaTIPOBaH-
HOTO 3JIEKTPOHAa B OECKMCJIOPOIHBIX PacTBOPax
MoryT ObITh 3axBart 2,4,5-T ¢ obpazoBaHreM aHU-
OH-pajguKaJia ¥ PEeKOMOMHAIMA C KaTUOH-
paaMKaJioM ¢ pereHeparyell MCXOAHOTO COeIHe-
H1A. [JoCKOIBKY KOHIIEHTPAIMA KaTUOH-PagKa-
Jla CYLIeCTBEHHO MeEHbIIle HAa4YaJIbHOM KOHIIEHT-
pamy KUCJIOTBI, PeaKIell PeKOMOMHAIMM MOYKHO
npeHeOpeYb 1 OLIEHUTh KOHCTAHTY CKOPOCTM 3aXBa-
Ta IVYIPATUPOBAHHOIO BJIEKTPOHA ITECTUIMIOM KaK
k= (1,[2,4,5-T) =7 00° M ! [em ™)
Karnon-paguran 2,4,5-T, mo-BuauMomy,
IoABepraeTcsa TUAPOJIN3Y MOJIEKYJION BOABI C 00-
pas3oBaHMUEM JOJITOKUBYIIETO (PEHOKCUJIHBHOTO
panaukaJa, IOIJIOIeHe KOTOPOr0 COOTBETCTBYET
KOMIIOHeHTe A, (cm. puc. 4). Vicnonb3ya Xxapak-
TepHOe BpeMA *KU3HM KaTMoH-paaukaia (130 He)
U KOHIIEHTPAIMIO PaCTBOPUTENA, MOYKHO Olle-
HUTb KOHCTAHTY CKOPOCTM TUIPOJIM3A
(k=1.40010°M™! &™), Mosxuo mpenmosarars,
4TO (PEHOKCUJILHBIN pagnKaJ TMOHET B peakIuu
¢ aHMoH-paaukajom 2,4,5-T ¢ oOpa3oBaHMeM KO-
HEYHBIX IIPOAYKTOB porosmsa 2,4,5-T. Jleranb-
HOe OoIlpefieJIeH)e MeXaHM3Ma M KOHCTAHT CKO-
pocreii rubesiu IPOMEIKYTOYHBIX YaCTUI] BBIXO-
T 32 paMKU JTaHHOI cTaTbyu U OymeT mpenme-
TOM JlaJibHelIe paboTeL
Brixon mHTepMeaMaTOB NEeMOHCTPUPYET He-
JIVHENHYI0 3aBUCUMOCTb OT MHTEHCUBHOCTY BO3-
Oysxmaroliero uMmyJabca (cM. puc. 3, 6 u 4), 9ro
yKa3bIBaeT Ha BKJAJ ABYX(POTOHHON MOHM3AIINN
IIPY BBICOKMX MOIIHOCTAX JIA3€PHOTO VMITYJIbCa:

245-T O, [ArOAc]™ + e (6)
AHHpOKCI/IMaLU/IH OKCIIEPVMMEHTAaJIbHbIX JaH-
HbIX IIO BbIXOJaM IMAPaTHMPOBAHHOTO 3JIEKTPO-

Ha Ha 720 HM 1o copmyse (cm. puc. 3, 6)
AA = al + bI? (7)

II03BOJIAET OL€HUTHh KBAHTOBBIN BBIXOJ OIHO(O-
TOHHOV (poTomonmzanuu 2,4,5-T @266 am) =
2.3 [10~°. HaGmotaeMblit KBAHTOBBII BBIXOZ O-
TonoHmzanuu pasel 0.03 mpu sHeprunu Bo30yK-
merns 0.23 Iisx/cm? (cm. puc. 3, 0).

3AKNIOYEHME

Jlazepuoe Y®-Bozby:xaenue 2,4,5-Tpuxop-
(peHOKMYKCYCHOI KUCJIOTHL B BOJHBIX PaCcTBOPax
IPUBOAUT K OHO- U NBYX(POTOHHON MOHUBAIUN
repburga ¢ 06pa3oBaHreM Mapbl IUIPATUPOBAH-
HBIIT DJEKTPOH — KaTMOH-pajunkaj. B obeckuc-
JIOPOYKEHHBIX PacTBOPaX TUAPATUPOBAHHBIN
DJIEKTPOH T'MOHET B PeaKlMy 3aXBaTa MICXOJHBIM
COeVIHEHNEM, KaTMOH-PaAVKAJ TMIPOJIN3YeTCs
BOJIOV ¢ 00pa30BaHMEM JIOJITOKUBYIIIETO (PEHOK-
CHMJILHOTO paaukaia. B mpucyrcersun - n y-CD
HabsronaeTca oOpa3oBaHME KOMILIEKCOB BKJIIO-
YeHUA, YTO IIPMBOJAUT K M3MEHEHUIO CKOPOCTU
doromerpaganun mecTUIMIA.

Pabora BbInOJHEeHa Ipy (PMHAHCOBON MOAEPIKKE
PODU (mpoexter Ne 09-03-00330-a, 11-03-00268-a)
u IIporpaMMbl MeXKAYHapPOILHBIX MHTErPalMOHHBIX
npoexktoB CO PAH 2009-2011 rr. (mpoext Ne 70).
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