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PaboTa BHOOJNHEHA B JHCTUTYTE 00WE# M HeopraHudec-
Koft xummm uM.H,C.Kypuaxosa AH CCCP.

Ilpocuu Bac u coTpyAHMKOB Bamero yupexZeHud, HHTEpE—
CYNEuXcA Temoffl ZMccepranmm, NPAHATEH yUACTHE B 3aCEZAHUM
YueHoro CoBeTa Wi NpPUCHATE CBOM OT3HEBH.

C zmccepTau@eil MOXHO 03HAKOMATHCH B OHGIHOTEKE
OrzeneuKa XuMuyeckwx Hayk AH CCCP.
0 zHe u BpeMmeRu 3amuTH 32 10 zHe#k OyzeT cooGmEHO
B rasere "Beuepuss. Mockma'.
OpHeHTHPOBOYHAS JaTa 3amMuUTH — OKTAGDH-HOAGDH 1966T.
Jara ornpaBKM pedepara 1366 roza.

JUEHH CEKPETAPE UOHX AH CCCP
KaHJuZaT XUMHIGCKHX HAYH-

WW&—— (M.A.TIVIKOBA)



licmonraoBanne MeTOZA CIEKTPONOASPUMETDHYE B KOODZAMHE~—
LMOHHO} XuMMM ¥MeeT GONBNOE 3HAUeHWE AJIf W3YUEHUA BHYTPUCHEpP—
HHX IIpeBpamesuii, :

Kax m3BECTHO,. KPMBAA 3aBHCHMOCTY ONTHUSCKOT'O BPALCHUST
(OB) 0T muMHH BONHH NOKA3HBAET AHOMANBHNA XOZ (3fexT
KorTona) B o6aacTy MOJOC MOTJIOMEHUT, OTBETCTBEHHHX 33 OITH~
yeckyw axTuBHOCT: (OA), llosTOMy HE KDPMBOH ZmCHepCUM BpameHHf
(ZB) crasuBapTCA MNOHE MPOCTDAHCTBEHHHE M XMMUUECKME M3MEHEHNS,
CBfI33HHHE C MepepacnpeZeleHUeM 3NEKTPOHHO MIOTHOCTH B MONEKYIIE.

B nurTepaType, HAauMHAS C pacoT BepHepa MO ONTHYecKoOil
aKTUBHOCTH, 0 HACTOAMEr0 BpeMeHu (padoru Marse, Befinapa, Apue,
Kuno, Byue, Eyaﬁepa)'neménsﬁo 00CYXAeTCH CTEPEOXNMUs] HECKOIB—
KUX Deaxriuif 3aMemeHds OZHOTO JUTAHAA ZDYTUM B ONTUYECKU
aKTHBHHX (0.a.) rommuexcax Co(l) u Cr(ll). Comocramnenue KPUBHX
B MCXOZHHX ¥ HOHEYHHX HPOZYKTOB MOBBOJUIO YCTAHOBATEH, YTO NPU
OZHMX PEAKUMAX MPOMCXOZUT OCpaleHMe aGCONNTHOTO DPACHONOXEHMS
sauecTuTe N6l OTHOCHTENBHO LEHTPAJNBHOTO aToMa (M3MEHEHWE 3HAKA
3¢dexra KoTTOoHa B CXOZHHX MOJOCAX), IPW APYyTuX — aGCOMOTHAS
KOHQUrypauusi KOMIIEKCa COoXpaHgeTcs (3HaK s@pPexTa Korrona He
MEHAETCA) , OTU ABIEHWS, CBA3AHHHE C MEXAHU3MOM DEaKUUN 3aMe-—
LjeHUs, He QUKCHUPYNTCH ZAPYrUMU (U3UUECHKUMU ¥ XUMAYECKUMA METO—
ZaMu,

BTophM BUZOM BHYTDPUCHEPHHX NPEBPAWEHUl, KOTODHM B NOCHET~
HUE TOMn yAelAeTCa [ofola:3ii{o]°] BHUMaHNE, ABIANTCA DPEAKINUN JAUT8HZOB,
B Pe3yIbraTe KOTODHX 00Pa3yNTCs COENMHEHMT C HOBHM 3aMECTHTEIIEM,
JTH PEeaKNuu, NO-BUAUMOMY, NPOUCXOZAT GE3 PA3DHBA KOODAMHAMNOH—
HO# CBf3M,



OznHO# U3 TaKMX DPearumii y KOMIJIEKCHHX COSAMHEHU Pt (1v)
ABIAETCH DPEaKINA aMuAupoBamus, OTKpHTas l.A.UyraessM. OHa saxin-
uyaeTCA B 00DATUMOM CZBHTE gﬁfﬂOTHO:OCHOBHOTO PaBHOBECHA

Pt~ NH,R == Pt ~NHR
B mEJIOYHOA CpeZe B CTOPOHY aMUZAMPOBAHHOH QopMu. Kak MmOKasal
A, A, TpunGepr, OHa COHNDOBORAAETCH OCPATMMBIM CHBUTOM CIIEKTpa
TOTJIOWEHNA B HANpPABIEHUN GONee INTNHHHX BONH.
BaHuMasgchk mcciaezoBanuer OA KOMIJEHCHHX 8MUHATOB pt ST,
.M. UepAsie® HAGNnZAL, yTO aMUZMPOBAHNE BHB3HBAET OCPATUMOE
usMeHenne 3Haka OB ¥ 3HAKa Kpusoi JB B MHTepBale 656-546 HM.
TlocneznHee OOCTOATENBCTBO YKa3HBAJNO HA n3MeHEHNe 3HAKA B{eKTa
KoTTOHA, KOTOpH) PACHONOXEH NpM 00JNee KOPOTHUX IMMHAX BOIH.
lEBepcus HaOmWZazach y pAZa UCCIEXOBAHHHX a8BTOPOM COEMMHEHHI,
B TOM UMCJIe TEOMETPUYECKY M30MEPHHX TPUEMUHOB, KOTODHE COZEDPEAIH
STUIEHINAMUH ¥ 8MMIAK WIU IDPYToff MPOTOHCOLEDHAalMi MOHOAMUH.
Musepcua OB OTCYyTCTBOBAIZ B Clyyae TPHAMMHOB, COZEpXAmUX 3STHUIEH-
AUAMUH ¥ IIMPULUH.

llosToMy ABIeHMe MHBepcHN 3HaKa OB MHTepHpeTHpOBaloCh aBTO-
POM KaK DPEe3yIbTaT MCKaKeHU: (YUIOWEHNS) B NMPEMMZAIBHOM CTPCEHIUM
aMMMaKa WM MEePBMYHOTO aMMHA, 8 He 3TUNCHANAMUHA, IIOZ BIAAHMEM
NOABNEHMS NPH aMUIMPOBAHUM HA aTOME 830Ta OTPHUUATEIBHOTO 33DPAZNd.
1,1, UepHsieB CYMTaN HEBOSMOXHHM OOBACHUTH MHBepcHl OB mpm amuzo-
peaKnui Kax BalbJeHOBCKOE o0paueHne, KOTOPOe HaGIoIaeTCs B OTAe-
JABHHX CIyuyasx NpM PEaKuMAX 3aMeleHUs OXHOIO JMTaHZa HA ZDYToff B
rounnexcax CO (), mpuBOZA B KAYECTBE TJABHHX ZOBOAOB: MOHHYD
CKODOCTH, C KOTODO# NPOTeKaeT aMUIOUHBEPCHUT,N €& OOpaTMMOCTE IDPH

HeiTpanusauuy Wel0yHo0TO DacTBOPa.
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B mocnezHKe TOMH M.Htﬂyuymxmn U3YYnI eue OXHY Deaxuun
aMHHOB B KOMIJIEKCAX Pt (LY), woTopas, Hak U pearuus aMUIMPOBa-—
HUfl, CBS33HA4 C UX KUCJOTHHMM CBOficTBamu, OH NMOK3381, yTO aMMMAK
¥ 3TUNEHIMAMUH BO BHYTDEHHe# cdepe xounaexcos Pt (I¥) nerro
00pasynT npu ZAeHCTBANM XJIOpa XIOPaMUHH. BHYTPUCHEDHHI aMMHaK
IpeBpamaeTca B nmxnopaMMH-

<i

pt = - " NHz — Dt =NEL K,
a y DTUIeHAUAMWHA OZH. uIum o0e SMUHOTDYNIIN B 3aBUCHMOCTH OT

reOMeTPUYECKOH KOHpUrypauuy (MOKa3aHO IJIf TPUAMUHOB) ZabT

MOHOXJIODUMUHHHE TPYNINADPOBKH

tE'/NHz“CHz

p
NZ“CHZ
” g NHE? ~CHy 3 NHCE = CHy
SNHCE —CH, “NNH, ——cuz

KoMnjercH ¢ XJOpaMuHaMu 06GiazapT GoJNee SPKOBHDAKEHHHMY KMCIOT~
HHMM CBOHCTBAMW, UYEM MCXONIHHE AMWHH ht (I¥). losTomy oHM Zaxe
U3 KKCJIHX paCTBoggB BHAENANTCA B aMHZWPOB3HHOHN (opMe, conepxameﬂ
muxnopaunzayn NCh, uwm XTIODUMETENE (NH2 CHa CHy NCR )

(NH CeCHyCH, NCE) PDYNIAPOBEM, CHERTPANbHHE XapaKTepUCTH-
KV 9THX DEaKLVii 8HAJIOTMUHH CIEKTDPANBHON XapaKTEpUCTUKE DEARIUN
aMUIVpPOBAHMA = CIEKTD CABUTETCA B BUAMMYK 00NacTh, HO GOJNEe
CHIIBHO, YEM IIDH aMWZMPOBAHWU. [IpM 3TOM B CIEKTDE KOMIJIEKCA
C XJTOPaMUHHHMEA TPYNNNPOBKAMYM IDOABIAKNTCA XAPAKTEDPUCTHYHHE MOJOCH
npu 236-247, 264-289 u 377-402mM, onEa M3 KOTOpHX (377-402HM), 1O



nansuM 0, H,KyeymxuHEa, NO-BAZMMOMY, MOXET GHTH OTHECEHA K
moJIOCEe NepeHOca 3apfja (93 0,0

llargas pafoTa NOCBflieHa CPaBHUTEALHOMY M3YUEHMD KPUBHX [B
TEOMETPUYECKY N30MEPHHX OUC-TETPaMUHOB COCTaBa Pt EnNHs Dg
cex]cty , rme X-ci(A), Br (B),
xoH@uryparuit I u II n BiauAEMD Ha KpusHe J[B pearumii aMuAupoOBaHUS
U XIOPaMUAMPOBAHUS, JJIf CPAaBHEHHS MH M3YUMIM TAKEE OMUCAHHHI _
paHee B JMTEPATYPE WUC-TeTDAMUH EHNH3 CUNH; cept Ckg, i,
3€DKANBHHE AHTHUNOZH KOTOPOTO MPM aMUAMPOBAHMM IDETEDPHEBAnT

uHBepcun 3uaka 0B,
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Hepnaﬂ 3azaya, KOTODPYH MH NOCTABHIY = MHCCIEZOBATH XOZX
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KpuBHX JIB B 06718CTH 0,3, NOJOCH ¥ HPOCHAESIUTH, TaKUM OOpPasoM,
BINFHYME TEOMETPAUECKOl M30Mepuy B PAZY TETPAMMHOB Ha8 XapaKTe-—
purcTury 3¢dexra KoTToHa (HMONOXEHME MAKCUMyMa (MUHMMYMA), TOUKH
uABepcuu, 3Haka 0B). My HazZeamucs MOJYUUTH 3TH SKCIEPHUMEHTANB—
HHE Z@HHHE, TaK KAK NPOBOIMIN MCCIEZOBAHUA HA ()0 TOBIEHTDHUESCHOM
CIeKTPONOJsApUMEeTpe, B cBoe Bpems W.ll,YepHseB Taxke U3yuadl BIUI-
HUE TeoMeTpuyecKofi uaoMepuu Ha OA B pAAy TPMaMMHOB, HO HA BH3y-

aNBHOM CIEKTPONONADUMETPE €My yZAJNOCH er0 OXapaKTepu30BATH

#/EQ - oTUIeHIMAMHHS Qg - NUPHZHH.



TONBKO DPABNMUEHMY KO3¢puuuentamyu zucnepcun OB ( “s/;c )
B 06IaCTH TIABHOTO X0Za kpunoi IB.

Bropas 3azaua 3axINYaNACE B CONOCTABJIEHNM XapaKkTepa
usMeHeHNA KpUBHX [B TeTPaMUHOB IIPH UX SMUZAMDOBEHMN U XIOpaMi-
IUDPOBAHMN, YTOOH YCTAHOBMTH, NPOTEKANT JU 3TU DPEaKuuy OJHOTHANHO.
HecuoTps HA TO, UTO NPUHLIUMMATIBHO B PEAKLUD MOKET BCTYNUTH UIH
En wm PJP43, ZI8HHHE NOCHEZHNX JIET IO CUHTE3y, MUCCIeNOBaHMD
KUCHOTHHX CBOMiCTB # MK-CIEeKTPOB NOTIOUEHUS NPOAYKTOB aMUZu-
POBaHNs, XIOPAMUTUDPOBAHUS I MPOAYHTOB OOPA30BAHUA BO BHYTPEH—
Heil cepe HOMIJIEKCOB Pt (I¥) HHTDPO303aMEUEHHHX aMUHOB, aHAN0—
THYHHX XIOP3aMEUeHHHM, ZalnT OCHOBSHAE [OJAraTh, UTO B CMEldHHHX
aMyHATaxX, CONEPKANVX DTHICHINAMUH, B PEAKIND 3aMeueHWUs U aMuzn-
pOBaAHUA B NEPBYI OUEPEZb BCTYNAET 3TUICHIMAMUH.

Tpersa 3afaua — NPOCHEIUTE BIUAHUE I'E€OMETPUYECHON u30Me-
pum He SHHEKTH AMUZMPOBAHUA U XIODSMUAUDPOBAHUA 0.8, TETDAMUHOB
i YCTAHOBUTH UX CBA3H C XUMUYECKUMN IIDEBPAUCHUAMU,

lccnenoBanme CHRIADHBANOCE U3 CIEAYOWUX STAIIOB; CUHTE3
O¥C—TETPAMMHCB ¥ YUCCIEZOBAHME UX CHEKTPOB IOIVIOWEHHA, DaCHenJyienue
pameMaTOB HA 36PKANBHHE AHTUNOZH U MCCIeZOBaHME KpuBuX JIB;
MCCIENOBAHNE DE3KIUN aMUAVDOBAHNA ¥ XJIOPAMUAVDOBAHUS B PacTBOpE
CIEKTPOJHOTOME TPMYECKIM U CIEKTDPONONAPUME TPMUECKUM METOZAMHM,
KpouMe TOro B Ciyuyae BO3MORHOCTY BHZESIEHUA INPOLYKTAa DeaKuuy B

TBEPZYH ()33y MCCIEHOBANM UX COCTAB M CIIEKTPH NOTJIOMEHNS,



llccnemonanne JB 3epKAJBHHX U30OMEDOB

LVC~TEeTPaMUHOB

Huc-rerpauums IA, En Py CENHzCE ptCi, ull,
En NH5CENH5C[DtC[z,CMHTEBIApOBaHbI N0 METOZIVKAMMU, ONNCAHHHM
B JIuTeparype. luc-rerpanun IB, En DgC?NHSBr Dt”g 3
OblI MONY4YeH HaMM BIEPBHE, MeTOX NMOLyueHUs LUC-TeTpaMuHoB IIA,
EﬂNH5CE Dyﬂﬁ ﬂtC?z U HB, EHNHI,CEDgBerCBz,
OHNCAHHH{I B NUTEPATYPE, OKA3aJCH YPE3BHUAHHO IJIOXO BOCIPOU3BO-
AVIMEM, ¥ [ODTOMY MH CHHTE3UPOBaNM 3T COEZUHEHUS 0 BHOBB
pa3paCOTaHHEM HAMil NMPOIUCHAM,

Pacuensienve Ha ONTHYECKUE AHTUIOAH COEIMHEHWUHl KOHUIypa-
g I gocTuran GpaxuMOHHON KpucTainusanueil coleft d- wm L -
KaMpop —P ~ CYJb(QOHOBOJ HMCIOTH, 8 IJA COEUHEHU} KOHQUTypauui
m - comeii o ~0poM - d. - kaMpop - J& - CyNBHOHOBOY KHUCIOTH.
Jng rerpamyHa ll, KOTOpuHil paHee ObJI pasZieliel HA @HTUIIOIH B BULe
ero GUTapTpaTa, NPUMEHUIN HOBHil CIOCO0 paszeneHud B Buie d.— u
?. - KaM@op —P -~ CYIB(OHATOB, KOTODH{ Zal Ty ¥e uWMCTOTY pacuen-—
JIeHNHsT M XOPOWYN BO CHPON3BOIKUMOCTh,

lismepenua OB mpoBozuian Ha (HOTOSJIEKTPHYECKOM CIEKTDOIOIgpU—
uerpe Cll-I cucTemn KyZpsaBieBa C aBTOMaTHUUECKO} perucrpaunueil yria
Bpauenusa. TOYHOCTEH QTCYETa COCTABIAET + U,UOB—O,OUSO B 00J8CTH
250-7001M. ‘B aKCHepUMEHTaNBHO ZOCTYMHOM M3MEPEHUND MHTEepBaje
ZIVMH BONH, CBETONOIJIOWEHWE DACTBOPA OCHYHO JLOJNHKHO HMETH
KO3(QQUUMEHT SKCTUHKIUM He Goiee IOZ. llsmepenus xpusoit IB
IPOBOZMIYM 7O TOYKaM (B OOMACTM NOJOCH MOTJOumEHUA yepes 2-10HM).

Kpusne IIB 0,8, TerpaumuoB [A ¥ li onpezenunu nyTeM U3MepeHU



0B mns ux XAOPKUIOB (puC.l), KOTODHE MONMyyanu U3 KaMPOPCyIb{o-
HAaTOB, ANF 0.8. COENUWHEHWH li ¥ LB MOXYyuuTH XJIOPUZAH HE YHAAJIOCH

u KpuBse AB KaTHOHOB DACCUMTHBANMCH U3 SKCNEPUMEHTANBHBX Z8HHHX
110 BPANGHUD ZUACTEPeou3OMepHHX colieil, 00a MeToZa B Mpezenax
omnGox ompeiencHus LB ZawT COBNAZANNME Pe3yIbTaTH, 4TO OHIO
nmoxasaHo Ha mpMepe LA u [, B Tabimie NpuBEZeHH XapaXTEDuCTHURH
KpUBHX JB BOIHHX DACTBOPOB HATHM U3YUEHHHX HUC-TETPAMUHOB, llono-
®enue agpexTa KoTroHa y coezmHedmit L m Il oueH® OXMBKO. Beauuuza
OB y coezuHEHWs C GPOMOM HECKOJBKO BHNE, 4eM y COERUHEHUil C
XTOPOM,

Kpusasg /B TeTPaMUHOB KOH@uUTypamuy II, C rpaHeBHM DacHoNOKe-—
mmen EN m Dg , (B mHTepBane 320-6G56HM), B OTIMuMU OT LB
COoenVHeHU KOHQUDypaunm L, uMeeT clOmHHI 3@fexT KoTroma (pmc.2),
KOTODHI OONee OTUETAMBO MPOABIAETCH y COGIUHEHUN ¢ GDPOMOM.
Croxauit spdexT KoTTOHA yKa3HBAET HA NPUCYTCTBUE B MBMEPEHHOM
WHTEPBajle AANH BOJH ZBYX 0,8, NOIOC MOTVOWMEHUs, UETKO NPOABIA-
POMXCHA Ha KPUBO# CBETONOTJIONEHUA., Mg TOTO, YTOOHW CYyAUTH O
COOTHONEHMN 3HAKOEB 3GYEKTOB B 3TUX II0N0C3X HEOOXOZAUMO MCCIEZOBa=-
HNE CIEKTpa NUDPKYIAPHOTO Auxpousma B sToff o6xactu, llomomenue
Gollee KODOTKOBOIHOBOM 0.a, MONOCH  340-350HM (Pg K =1,9-2,1)
COBNAZ3ET C NMOJNOKEHNWEM 0,8, NOJNOCH y coeZuHEeHRMH L.

Taxum 0oOGpasomM, u3MepeHMEe [[B NMOKa3aio, UTO B DALY W30MEPHHX
qUC—~TETPAMUHOB [ﬁt En NH3 Dg HX] Cﬁz Bz Kpusofi B ompeze-
AAeTCA PIaBHHM 00Pa30M AMUHOM, HAXOZANEMCA H3 OZHO# TpaHu
C 3TWISHAUAMUHOM, ¥ HE 38BMCHT DE3KO OT LUC-TIapTHEPa.

TeoMeTpHYECKas W30MEDUS CHABHBAETCH HA ONTUUECKOH

yeTOWUNBOCTH: COeAWHEHMsi KOHQurypamum I (m ) ycrofiumss B BOA-
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TIOKA3KBANUAX AMUZOMHBEPCHM, YCTAHOBUTH HEe yZAANOCh, TaK KaK OHU
npu ZeitcTBuy Ha paéTnopu eNouy B TBEPAYD (Jasy HE BHIEIANTCH,
Oznaxo OZMHEKOBAS KUCIOTHOCTH PACTBOPOB I'eOMETPHYECKM J130MEp-
HEX coezmuennit I u Il He ZaeT OCHOBaHMe MONAraTh, UTO NMPOLYKTH

X aMUAVPOBAHUA MMEHT PasHHil COCTas.

Hcconenopanue pearnun XJIOPaMUZNDPO BAHMA

Ipy B3aUMOZEWCTBUM 0,3. TETPAMUHOB C XJIOPOM DACTBODH IpH-
00peTanT APKOOPAHEEBYN OKPACKy U B CIGKTDE pacTBopoB [ ¥ Il mogm-—
JANTCA XapaKTePHHE ZJsA XJIOPaMUZOB IONOCH mpu 240, 275, 390-400mu
(Zq K =3,2). B cnexrpax pacTsopoB Il 3T NMOJOCH YETHO He MNpogBIg-
0TCs, HO B jnunnononaonoﬁ YacTH HaOANZAAEeTCH XapaKTEepUCTUYHAS II0O-
noca 4#35HM (qu(=2,4—2,8)._Peaxnnﬂ XJOPAaMUANPOBAHNA BIUSET HA
KpuBne /B coenuHennuii Tak ¥e KAK M DEaKUUs aMUIMPOBAHMA., A HMEHHO,
Ang TETPAMMHOB KOHQurypaimuu I u ll MPHOBEHHO NPOMCXOAMT MHBEDCUA
XoZa kpuBoii u 3Haxa OB..AGconwTHOe 3Hayenue 0B ZocTUraeT MaxCh-
M8NBHO} BeIMUMHH [IDPU AeHCTBUM ABYX MOJeil XJIOpa Ha MONB TETDAMUHA
(puc.L, 3). ll3~3a GoJice MHTEHCHBHOTO NOTIONEHNH, UEM Yy aMuioTpHa-
uuna, nauepurs JIB B oCxacru afdexra KoTroma He yzaercs. Cyis mo
XO0Zy #puBOfi, 0.8. IONOCE B CIEKTPE NPOAYKTa XIOPAMUIUPOBAHES,
TO-BUAUMOMY, DPACHOIO%EHa, HAK M B CIyyae NPOAYKTa aMUAMDOBARUT,

B GONiee KOPOTEOBONHOBOH 0GNACTH, ueM 0.8. MONOCA TETPAMUHA, Ma-
OHTOK x70pa (I:4) HPHBOZUT K MI'HOBEHHO VHAKTHBANUM COEIHHCHHI,
J J coezmnenuil xonjurypausu [ npm XeficTBUM HAa BHX XJ0pa Xox
kpueoit 1B u pexmuuna OB Ipu NOZXOZE CO CTOPOHH Gonee IAUHHEX
BOJH He M3MEHAWTCH (pHC.2), ¥ Xaxe NP GONBIUX H3CHTRAX XJI0pa
COeZMHEHNEe VHAKTHBAPYETCH NMOCTENEHHO,
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ONpeZieNfeTCad I'PAHEBHM DACNOJOXEHMEM STHICHAMAMUHA ¥ AMMUEKE 4
HE 3aBUCHT OT aMWHA, DACIONOREHHOTO IO PeGPY C STUIACHAUSMUEOM .

Y coexunenuit xoHQUTypauuy [l 3HaK u Beduuuna OB B o6xacTH
ILePBOil 0.8, IOJOCH CO CTOPOHH (0JEE AIMHHHX BOJH He M3MEHfeTCH
Zaxe npu OOJNBUMX KOJIMYECTBAX WENOUX, €CHU HE CUNTATh MEZJISHHO
UAYNSit TPM STOM MHAKTHBALUL (puc.2, L), B oGmacTu Goiee KOpPOT-
KOBOJHOBOY NOJOCH, OCmell Mg BCeX COSRWHEHNH, HAM HE YZAN0OCH
NpOCNeAuTs xo7 1B,

Orcyrcrsme mHBepcuM 3HAKA OB IpM SMUAVPOBAHUM O,d, AMMHOB
Pt (1v), comepxamux NHz, macmozmaercs muepsse. Mo-ummiony,
9TO CBASAHO C DACMOJNOKEHMEM NUDHAUHE HA OXHOl TPAHM C BTHISHANA-
MUHOM, B HpexHAX pad0oTaX DEaRUds aMUAVPOBAHWA 0.8, COEIUHEHWH C
TaKoit xOHGUTypauueit En u Dg He H3y4allack,.

lna coemuuennit KORGurypamuy I yzanocs MoxasaTs, uTo HAGID-
ZaeMasa B MEJOYHOM DACTBOPE uHBepcus addexra KoTroma BH3BaHa 06—
D330BAHMEM B PACTBOPE AMUIOTPUAMUHA, KOTODHII NETKO BHAENACTCH
3 pacrsopa I npu ZeitCTBUM WENOUM ¥ MMEET COCTaB [(En-H)DnyNH_;
XDt]CZ . CHERTpH NOTMONEHNs MEJIOYHHX DACTBOPOE KIOPHAA TeTp-
auyHa ¥ auMyfoTPHAMIHA COBNAZawT. Insm coemuHenusi ll, amug KOTOpPOTO
TPy ZefCTBUN HENOWM U3 DACTBOPE HE BHAENACTCH, TeM HE MEHee, MOX-
HO CAENaTh TOT Xe BHBOX O COCTaBe NPOAYKTA AMUAMPOBAHMS, TAK KAK
npu aMuZOpearuuu NpoucxozuT unpepcus OB,xar u y coezmuesmii I,
IpAMEM OCHOBAHMEM AN HANMCAHWA HOPMYN AMUAOTDUAMUHOB C AMUHO-
STUIEHUMUAHOM CIYEUT 3QQeKT unBepcuu OB NpH aMuZUPOBAHAM TPUAMUHA
En ﬂg N02 Ce Noz ptCe » KOTODH{ HE UMEET MHOTO NPOTOHCOAEPEAme-
TO AMUH3 KPOME STHNCHIMAMUHE,

Cocras mpozyiros aumzMpoBaEus COeZMHemMl komguTypammu I, He
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[IOKABHBANNKX AMUZOMHBEPCHUMA, YCTAHOBATH HE yJAnoCh, TAK KaK OHU
Npu ZeiCTEMM Ha PACTBODH WEAOUM B TBEDAYD dasy He BHAETANTCH,
0ZHaKO OZMHEKOBAS KMCIOTHOCTH DPACTBOPOB IeOMETDPHYECKU HB0MED-
HEX coezuuenmit I u Il He ZaeT OCHOBAHME IONAraTh, YTO NPOAYKTH

WX aMUAMPOBAHUA MMENT PAsHHl COCTaB,

lccnenoBague peakumy XIOPaMUAMDOBAHKT

[Ipy B3auMOZEHCTBMY O,8. TETPABMUHOB C XJIODOM PACTBODH HpH-
00peTanT APKOOPaHAEBYH OKPACKy ¥ B CHeKTpe pacTropoB [ u Il mogs-
NA0TCHA XapaKTepHHEe AJA XJIOPaMUIOB MOJOCH mpu 240, 275, 390-400mM
(29 K =3,2). B cnexrpax pacTBopoB Il 3T¥ NMOJOCH YeTKO HE MPOSBIA-
0TCsi, HO B ZINHHOBOJHORBOH# uyacTH HAONNZ3ETCH XapPaKTEPUCTUYHAR NO-—
moca 435HM (lql(=2,4-2,8)._Peaxnnﬁ XJNOPaMUAMPOBAHUA BIUAET HA
KpuBHe [B coeiuHeHui TAaK EKe KAK ¥ DEarRUMs aMUZUPOBAHUA. A HMEHHO,
A TeTpaMuHOB KOHQurypamuu I u Il MTHOBEHHO HMPOMCXOZMUT MHBEDCUS
xoZa KpuBOi U 3HaKa OB, ACcoinTHOEe 3HaueHue OB ZOCTHUraeT Marcu-—
MaJIBHO} BEeIWuKMHH IpU ZeHCTBUM ABYX MOJeil XJOpa HA MOIG TETPAMUHA
(puc.L, 3), l3~3a Gollee MHTEHCHBHOTO NOTNONECHA, UEM y aMHAOTDHA-
uyHa, maMeputs [B B o0nacTu sgdexra KorTona He yAaercs. Cyas mo
XOZy KpuBO}, 0.8. MOJOCA B CIEKTPE NPOZYKTa XJIODPAMUZUPOBAHHT,
NO-BUAUMOMY, DACHOJOXEHA, KAK ¥ B Clydyae IPOAYKTa aMUAMPOBAHUSA,

B 60Jee KOPOTKOBOJHOBO# 06JACTH, uyeM 0.8, HOJOCa TeTpaummHa, Wa-
OHTOR xJopa (Ig4) NPEBOZUT K MTHOBEHHON MHAKTHBAIMHM COCJWHCHHEH,
‘ Y coezuHenuit KOH@UTypaL¥H [ OpE ZedCTBUM HA HHX XJAODA XOZ
kpupoit 1B u Benuuura OB npu NOAXOZE CO CTODPOHH 60Nee AAMHHHX
BOJH HE M3MEHAOTCA (DUC.2), U Zaxe Npu GONBMUX M3OHTKAX XIOPa

COeIMHEHNE VHAKTHBAPYETCSA NOCTENEHHO,.
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BuBOZ 0 cocTaBe NMPOZYKTA XIOPUPOBaHMA coeiuHenuil I, o6paso-
BaHWE KOTODPOTO B PAcCTBOPE BH3HBAET 3QPHEKT MHBEPCUN XOﬂaAﬁB U 3Ha-
xa 0B, NpuxoZuTCH ZelaTh HA OCHOBAHMM KOCBEHHHX ZSHHEX, TAK KaK
HIPOZYKTH DEAKINU BHIEJNANTCH W3 PACTBOPA TOABKO NPM AIUTEIBHOM
ZeficTBUM X70pa, T.E, B YyCIOBUAX, KOTZA PACTBOD TepfeT ONTHUSCKYD
8KTUBHOCTH, LI'O CHEKTD OTINUEH OT CHEKTPa 0,8, XJIOPUPOBAHHOTO
pacTBOpa, a N0 COCTaBy OH OTBEYAET COEZMHEHUN TUNE aMMZOANAMUHE,
Ho-BuAMMOMY, PEaxK[us XJOPUPOBAHMA NPOTEKAEeT B ABE CTaZUN; HA
nepsofi CTaZME B PAcTBOpe 00pa3syercs ZUCCUMMETDPUYHHE IUXIOPaMUZIO-
TpUAMUHEH (a), @ 33TeM NPOMCXOZMT yAaleHNUEe U3 MONERYNH aMMUAKa
C 00p330BaHUEM B CIyuYae COEZUHEHUA IA,cummeTpnéHoro COEZNHERNS
(6), a B cixyuae coezunenus IB - NpOZyKTa ZalXbHEHWEro OKUCIEHNS

STUIAEHINAMMHE ( B)

Nzl Nidsep o T
Py H,7 ey Py
£2TNH,CH, et Thee-tHy|  ~NH3
X X
()
et A - 0
.y !}f : : Py NH=CH
“NHy | oo —T/Nee-H, | “HEE ee—T'Net - CH,
X X

(8) (8)
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B noisay o6pasoBaHMs coenmHeuns (a), B KOTOPOM 06€ aNIHO~
TPYINN TWICHINAMUHA NPEBPATHIUCE B XJIODUMUHHHE T DYINUPO BKH,
rosopar zauunse 10, H.Kyxymxu#a 10 MCCISLOBaHMID KUCIOTHHX CBOACTB
HPOAYKTA XIOPUPOBAHIH AHAJIOTMYHOTO IMC-TETpaMuEa Ef Dy N0, NH;
LiPt[ly , menmero mwa ocHOBAHMM BTMX ZAHHHX CTPOGHME (NHC?
QHZ{:HZNCP) Dg N0y NHx CIBECL. Taxms xe oGpazom pearupyor ¢ xmo-
pou TpuaMmHn ¢ rpaHesuy pacronomenmen E£n u NHsz .

inBepcus KpuBo# 4B Terpamuua Il TpM eTO XJIODMDOBAHMM AaeT
OCHOBAHME CUATATH, UTO M y HETO MPOAYKT NEPBOil CTANMM XIOPHPOBA—
HUS MMEET KOHQMIYDAIMNO MMXTOPUMMANOTDPUAMUHA ( NHCL CHy CHyNEL)
NHzCeNH3 ptCL .

Ins coemumenuii xoufurypammu I yAATOCh yCTAHOBATH IPAMYD
CBASE MEWZy MPOAYKTOM XTODMDOBAHMA B DACTBODE M B TBEDIOil (ase.
[lpy ZTUTCTEHOM XJIODMDOBAHUM DACTBOPA (ONTHUECKAs AKTHBHOCTD HE
ucuesaer) BHIEIANTCH ADKOOKPANCHHHE COGTMHEHWF, KOTODHE MMEDT
COCTAB ¥ KOODIMHANMOHHOE CTDOEHME MOHOXIODPAMUZOTDHAMMHA, CIEKT—
DH TOTJOLEHMA BOAHHX PACTBODOB STUX COSTUHEHMH M DACTBOPOB UC—
XOIHNX TETDSMUIHOB B XJIODHO!l BOZE COBNANAWT. [0-BUMMMOMY, XIOD—
IMUZMPOBAHNI TOABEPTAETCA TaK ¢ KAK NPY AMUAMPOBSHUYM DTUIEHIM—
aMuH, HO B OTNMYME OT KOHQUTYPaU:M I B DEarUuD BCTYNAET TONBHO
07jHa AMMHOTDYINA:

by = by +
NH HeCHyl o, NHs | NH,CHy
i icmt Pl 2
TN, CH, 2T /NeeCHy
X X
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Ha 3T0 yKasHBaeT, BO-IEDBHX, JETKOCTH 00PA30BAHUA 8HANOTHUHHX
IO COCTaBY MOHOXIODUMUZOZUAMVHOB U3 COELVHEHNH TPUAMUHOBOTO
TUNA EnﬂngNﬂngDtEE u EnﬂqCESDttt , Lad
KOTODHX HEMHCIUMO MHOE CTPOEHNE, aen (NHaf“z ngNH)DgCQ NOP,
gept uw (NHZCHZCHzNH)DquDt) W, BO-BIODHX, €r0 yCTOlum-
BOCT® IpPY AJWTENBHOM XJIODPUPOBAHWM.

Cnenonacneni-:.ﬁo, B CIyuae XIOPHPOBAHUA LUC-TETPAMUHOB [I,
-KOrZa He MeHseTcsa OB, mpoucxoiuT o6pa30BaHue KOMIJEKCa C MOHO-
XI0PUMUZIOD THICHAMEHOM

Taxum 00pasoM, DPeSKOUA AMUZMPOBAHUA M XJIOPAMULNPO BEHUT
NPOTERANT CTEPEOXNMUYECKN PABINYHO Yy IeOMETPMUECHMX H30MEPOB
U3YUCHHOTO HAMK TUNa TETPaMUHOB, HO OIMHAKOBO y HakZOT'0 U30Mepa.
XaparTep npespameHrs B CBfA33aH C XaPaKTepOM XUMUUECKUX [PEBpaue-—
HW{ 1 onpefelfeTcs TeOMEeTPUUECEO! KOHQUIypauuwey aMUHHONW yacTH
MOJNIEKYMH, 8 HE COCTaBOM KMCHIHX 3aMeCTUTelei,

B nociezHee BpeMsa IONYUEHH AONOJNHUTEIBHHE YyOSAUTEIBHHE
ZaHHHE, KOTODHE NO3BOAANT CUATATH, UYTO NPK DPEaRUUM XIOPaMUTUPO-—
BaHKA (8 TaKkke aMUZUPOBAHMA) HNPOMCXOZAT IPEBPANEHUA B 3TUICHIUS—
MHMHE, @ HE B aMMWAKe, lak, SABICHUE UHBEDCHI HA0INZANOCH NpH aMU~
muposamms D - [En DgNﬂgc£N£g pt] ¥ IPH XIOPBMUZUPO—
B3HUU TEKCaMuHa x- [En5 Dt] . COOTBETCTBEHHO PEAKUUM XIOD-
aMUTUPOBaHYUA ¥ aMVZ¥WPOBAHUA 3TUX COEZUHEHWH NDUBOZAT K ZADYTHM
3¢fexTaM: YBEIWUCHHD BpaueHus 063 M3MEHEHUA 3HAKA B NIEPBOM
Clyuyae # K COXPAHCHMD BEJNUWHH BPANEGHWA BO BTODOM ClyyYae, XOTH
pearupyeT BCE DaBHO 3TWICHAWAMHH. Taxuu 00pasoM, NPUYNHY DA3IUY—
HOTO BIVfAHWS HA KpuBHE /B pearnuii auMAVPOBSHMA ¥ XJIODAMMAUDO BA—
HUf § TEOMETDHUYECKUX M30MEpOB {.Df EnNHSPgCIX ]2‘ HEe ClIeZy-
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€T HCKaTh B TOM, YTO B Da3HHX M30MEPaX B PEAKIUD BCTYIanT pas—
NUYHHE 8MUHH, JocTaTOyHO# MpuumHOfl MOTYT OHTDH Da3NMyHHE XMMHAUEC-
#ie MpeBpaleHUs B STHWICHIMEMUHE, KOTODHE NPUBOJAT K PA3IMYHOMY
IiepepacnpeneNe N SIEKTPOHHO! MIOTHOCTY B MOJEKyJEe U, CIeZ0oBa-
TENBHO, M3MEHEHUD CBA3M METali-a30T. ZlonoMENTENbHOE J-CBASHBA—
HUe 38 CueT NOSBIEHWA 3apAZa Ha aToMe -a30Ta AONKHO DE3KO CKa3H—
BATHCHA HA ONTHUYECKON AKTUBHOCTU. [IOCKONBKY HATHUICHHHH DMEI
HeNJIOCKu# 1 ruCKuii, TO eCTECTBEHHO OXMAATh KOHPODMALHOHHHX K3MEe=-
HeHUil MOZ BUMAHMEM XUMUUECKON Dpearuuu. Handonbmﬂ§ KCH({O pMaHOHE~
HHX M3MEHEHM# MOXHO OXMAATH IDPHM OTWENJISHWM IPOTOHA OT OJHON M3
auMVHOTDYUN 3TUJIEHIAKAMKHA, WM COOTBETCTBEHHO CUMMETDHUHOSEMENMEH-
HOTO ZJUXJOP3TUICHANAMYHA, KOTODHE ¥ OTBEUYaNT CIyuaaM WUHBEPCUH
0B y coemuuennit I u I,

CooGuenus nocaeguux Jier Mesona, mucc Hopman u MaxKaddepm
O BIUSFHMY KOHQODMAUKYU METANI-3TUTCHANAMMHOBOTO KOJBIA HA OHTU-
YECKY0 8KTUBHOCTDH KOMIJIEKCOB HNEPEXOZHHX METaIJIOB TOBOPAT B OB~
8y  IDEeANOJNOXEHUS O CBA3M ABJEHNSA mHBepcuu OB Impy XMMIYECKO i
peaKuun B ITHICHAUAMUHE C KOHQOPMAUMOHHHMMU NDPEBPANCHUSME B LIUKIE
Tax, 3TMMM aBTOpPaMé GHIO NOKA33HO, YTO IJfA COEIMHEHMH Co (m,
CO fIepRAlMX STUICHANAMYH C 36DHANBHO-H30MEDHHMY HKOH{HODMA MMM
5(fEeKTH KOTTOHa B OGIACTH NMOIOCH NEPeHOCA 3apHia MMENT npoTH-
BONOJIOXHHE 3HAKM.

Heo6xozmmo oTMeTnTH, uro OTmenienue nporoma ¥ N -zamemenue
Ha XWOp, IpH KOTODOM 0GDasyeTCH SCHMMETDUYHH aTOM asoTa, MOXET
BIMATH HA CTACUIN3AMUD OXHOE M3 SHAHTMOMODPHHX KOHHOpMANUA Me—
TalI3TUNSHANAMIHOBOTO [NKJIA 33 CUeT HEPaBHOLEHHOCTM B HEM aKCH-

SIBHOTO M 3KBATOPHMAJNBHOT'O MOJIOKEHUS.
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[Ipyunna orcyTcTBUA uHBepcunm OB u COXpaHcHUs BeJuunHe 0B
B coefuHEHUAX [l IpU DEAKNUAX B KOODPAUHMDOBAHHOM STUNCHINAMEHE
C OZHOW CTOPOHH MOXET OHTH CBA3&HA C MEHBINMM, UEM B CIyuae COe~—
aveenuit I v I, usMeHeHWeM B DACIPENEICHUV 3IEKTPOHHO MIOTHOCTH
(mpoTUBONONCKHHE 3QPEKTH 3aMeneHus Ha XJIOD M OTuenleHne MpPOTOHA
B OZHO# U TOW %e NHp_ rpynne). C Apyroit CTOPOHH, NO-BUZAUMOMY,
VMENTCH HEKOTODHE CTEeDUYECKUE MPENFATCTBHA, KOTODPHE TAKKe MEUalnT
KOHQOPMAIVOHHEM NPEBPaleHUAM NP XMMUYECKOM IIpeBpameHun, Alsf Mpo-
BEPKU 3TOTO npeanoioxenus A,ll.Knaruuoil GMI npoBezeH reomeTpHyec-
Kuji anaimms u3oMepoB IA u IIA, KOTODH{ NORasan, uyTO AEHCTBUTENBHO
B m3oMepe IIA paccrosnue MemLy Hdc nupununa u aromod N sTumen-
IUAMUHOBOTO LUKJNA 60JNee KOpPOTHOe (-~ 2,17 A), ueM memzy H amumaxa
u aromou N srunenzmammma B msomepe LA (~ 2,56) . llosTony saxpenie-
HUE TETPa3/PUYECKOV KOHQUTYDALMU 3TOMA 830Ta Pt-En LUKIE Tocie
OTUENNe N NPOTOHa OT JTHIEHAMAMUHA (Ojlee BEPOATHO B m3oMepe IIA,

4yeM B M30Mepe IA 33 cueT B3aMMOZEHCTBUA YKA33HHHX 3TOMOB,

KpaTrze BHBOZH

[, CunTesupoBaBH NATH LUCCUMETDUYHHX LUWC-TETPaMUHOB: £n Pg‘
CENHsCEPELEy (TA), EnByCeNHsBrPECE, (IB), EnNH; CL Py
ceptce, (iA), EnNHsCLDyBrBtlly (16) wu EnNHsCINH;
cept ey (i),

duc-rerpamuuy 1B, [A u [IB moIyyeHu 1Mo NpPONWCHM, IPEAJTOKEHHHM HAMH,
2. [lpoBeneHO paszelenue HA ONTUUECKNE AHTUNOZH BCEX yKasaH-
HEX BHIE IUC-TETPAMUHOB B BULE COJEi d-u [ ~KaM@op- J} - CyIb-
(OHOBO¥ KUCIOTH ¥ c( -0 poM— d ~kaMGop~ J ~CYNBHOHOBOY KUCIOTH,
Coemuuenna IA, IB, IIA u [l pasgeleny Ha ONTUYECKUE WB0MEPH BIEp-

BHE.
20



3. lsuepess KpuBbe [B ZMacTepeOn30MEPHHX COJEH# U MONYUECHHBIX
13 HUX XJIODULOB 0.8, TETPAMUHOB.

4, lisuvepeHH xpusbe B 0,d8. TETPAMUHOB B NENOYHOM PacIBOPE
I B XJIODHOH BOZe. B mpouecce pacoTH MaMepeHO 35 KpuBHX [B.

5. Kpumne /B 0.a. TeTpaMyHOB U IPOILYKTOB UX 8MUAMUPOBAHEL
n3MEepeHH B 067acTH 0,8. NOJOCH C 3pPexToM KoTTOHA BIEPBHE AIf
womnnexcHsx coexunenuit PL LTk

6. CpaBHerue KpUBHX /1B reoMeTPHUUECKM M30MEPHHX TETPaMUHOB
I, [l u lf norasaxo, yTO r'eOMETPUUECKAA U30MEPUr, CBA3HHAA C DPas-
IVYHHM OTHOCKTEJBHHM DBCIIOJIOXEHNEM aMUHOB, BIMAET HA BUL HPUBOE
IB B o6mactTy nepeoro 3afpexra KorroHa. ¥ COEAMHEHUI KOHQUTYPailuK
I ¢ rpaseBHM pacnonomeﬂneM'En u P4H5KpnBaﬂ IB umeeT npocToil
apdexT KorroHa, a y coexuxenuil xoHQurypauuy Il - cuozHuiid addexT
KoTTOHa, uTO yK83HBAET Ha NPUCYTCTBUE ABYX 0.8, MOJOC MOTJIOWEHN.

7. Ipu uccrezosanuyl DPEaKUIUM 8MUAUPODAHUA BIEPBHE MOKA3EHO,
YTO DPUCYTCTBUE B O.8. MOJEKYyIE aMMUAKA HE 06A3aTENBHO BHSHBAET
SBJlEHNE uHBepcuu 3Haxa OB, Buz xpuBO# /B mpomykra peakiul Onpene-—
IfeTCA 1'€eOMETPUYECKON KOH@UTypauueil TeTpauyuua, J COEAUHEHMA KOH-—
purypanuy 1 mpu aMUZMPOBSHMM H8 KPUBOI LB B Golee IIMHHOBOIHOBOU
o6JacT HOABAAETCA 3({perT KOTTOH& CO 3HAKOM, IIPOTUBONOIOKHHM 3HA-—
Ky a¢fexra KOTTOHA MCXOAHOTO TeTpaMuHa. Y COCRUHEHMH KOHQMTypainuu
I, HampoTu®, HM BeJMyMHA, HU 3HaK OB B AMMHHOBOIHOBOK OONACTH,
IOCTYIHO} M3MEPEHUN,. HE M3MEHAKNTCH.

8, Ipu UCCIEAOBAHMI CMEKTPONOMADUMETPHYCCK M METOLOM DEAKIUN
XJIODPaMUANPOBAHUS OOHADYKEHH Te e COOTHOMEHMA, UTO U NP aMUZMPO—
BaHWI: COEAVHEHNs C KOH@UTypauwel I NOKa3uWB&IT ABIEHUE HHBEDCUU

0B, a y coemuHenuit woH@urypauuy Il BednuuHa 1 3ua8K 0B He MEHANTCH.
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Pearuyn aMUZAMpPOBAHKS M XJIODPAMUAUPOBAHUS NPOTEKANT OZHOTUNHO,

9, JlaHHHE XMMUYECKOT'O0 UCCIEZOBAHUA B CONOCTABIEHUE C JMTEPa-
TYPHHME ISHHHM{ [0 CUHTE3Y M NCCIEZOBAHMK CBO{CTB KOMIIEKCOB
N7aTHHH C XJIODaMUHAMH NPUBOZAT K BHBOZLY, UYTO B CIyuae COeAMHEHUi
HoHpurypauun I, KOTZa NpY aMULUPOBAHWUM U XJODPAMUAUPO BEHUN HAGIN-
zaercs uusepcus OB, 00pasylwTCH KOMIJNEKCH C 8MUHODTHICHEMUHOM
( NHgCHg CHy NH )‘ WY C AMEZUPOBAHHHM AHXIOPATHICHAUAMUHON
( .NH 02 LHp CHy NCE )-. B cayuae COeIMHEHNMS KOHQUTypauuu I
TpY XNOPSMUAMPOBAHUN OCPA3YNTICHA KOMIVIEKCH C 3TUIEHAMIXTIOPUMILOM
(NHs CHg CHy NCR),

I0, BHCEa3aHO NpeANONOXEHUE, UTO fBIeHUf MHBepcuu OB mpn
U3YYEHHHX DEAKIWAX CBA3AHH C M3MEHEHUFMU B XaPAKTEPE CBFA3U Pt-N
¥ KOHQOpMamuyu IMJIaTWHA-3TUICHZANAMMHOTO KONBUA NOZ BIMAHUEM Nepe-—

pacnpeZeXeHns B HEM 3IEKTPOHHOH IMIIOTHOCTH,

OcrosHOE COZAEPRAHNE LUCCEePTalNy M3JIOXEHO
B CIeAyONHX CTaThAX:

I. W.U.Y9epuaes, T.H.Oenorosa, O0.H.Azpuanosa. X.Heopraw.xumuu,
10, I54I (1965).

2. W.W.Yepunes, O.H.Azpuanosa, T.H.®ezorosa, X.HEOpraH,xuMuu,
II, 43 (I966).

3. W.U.Yepunmes, T.H.PemoroBa, O,H.AZpuanoBa, i.HEOPTaH,XUMUH,
II, I349 (1966).

4, W.ii.9eprsieB, T.H.%emoroma, O.H.Azpuanosa, X.HEOpTaH.XUMUH,
II, I356 (I1966).

5. W.li.Yeprres, T.H,¢enoroBa, X.Heopran.xummuu, LI, L1729 (1966).

6. W.M.9epunes, T.H.demoroBa, O.H.Azpuanosa, X.HeopraH.xuuuu,
II, Bun,IT (1966).

PagoTa8 AONOXEHa Ha BTODOM COBENAHWYM IO NPUMEHEHVWD (U3UYCCKUX

MeTON0B K uCCIEeHOBAHAD KOMINEKCHHX COeXuHeHuil, Kumiies, OKTAGDE,

1965r,
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