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BBEIEHHKE

Mocne oTKpHTAA deppouena /I,2/ XHMAA MeTANIO0PTAHAIECKAX coe-
ennlt TepeXOIHHX BAEMEHTOB BO3HAKIA H PA3BMIACH B caMocToATeNb -
0Tpacnh 2A€MERTOOPTranideckoll XaMun /3/. Ee GypHoe pa3marae o0y-
oBJIeHO cBoeoOpasheM CTPYKTYPH H cBoficTE MeTa/100pPTaHHdecKnX coeld-

HeRmil mepeXONHHX 9/€MEHTOB, OKA3ABIAXCA yHOOHHMA OOBeKTami IV peme—
HEA HeKOTODHX BaXHHX NpoOJeM TeOpHA opraipgeckofl xummn. B 1954 romy
6un cmuresmposaR /4,5/ mepmu#t ycroftumpail Maprasenoprasndeckal mpo-
IyRT [-1mii0neHTalae il TPRRApOORAIMAPTAReN (LITM) .

dNeMeHTOOpranndecKne coennnenin NepEeXOJHHX METaIoB, OCOGEHHO
deppoues, LAMAHTDEH M HX HPOMIBOIHHE, IMpABNEKADT DHAMARAE HE ronsuo'
¢ Teopernieckoft, HO R npakTayecKol TOUKE 3PEHAd. [IparTRYECROE UpHME-
Henme deppoleHa M ero MPOA3BOIHHX /6,7/ TpymmpyeTcs 0o CAeyRiaM
OCHOBHHM HAUPABRIGRWIM: NOTIOTATENR pasJMYHHX BRAXOB H3Jyd4ennfl,B TOM
wpcse M KOCMAYECKAX; PerysiTopH IPOIeccoB IOpeHmd; BHCOKO®(DEKTHB~
Hye HeTOKCHYECKHe JEeKADCTBEHHHE BeuecrTsa, KpacATENd A HeKOTOpHE Xpy—
rHe. JieMeHTOOpraHmvYecKne ngénanonnne depponesa anemenToB 1Y rpyn-
EH TepRoJAYeckod CHCTeMH ﬂ;hﬂnrcﬂ XOPOWMAMA TEpMo- B CBETOCTACAIA3A~
ropaMn. [[AMaHTPEH H €Tro JOM3 BOJHKE mprodperanT Bce Goiee MHPOKYD
B3BECTHOCTH KAK a@@enrn?ane anranewbnaropn /8/, noGaBKA K TOILIABAM
A Macaam, @orocwadnnnsaEOpu. otnepnnrenn SIOKCAIOHHX CMOJ, RHMIASTO-
pH peaxuzn nonnmepnagunn /9/ n'r Lo

Heupexenbnﬂe xpeunnnnponanonﬁue IMMARTpeHa He OHIA H3BECTHH IO

| RacToAmeh padoru /Q MEeTONAKA CRHTE3a MAMAHTPERCOJEpXalnx TAIpocwia-
HOB He COBepleHH

Hacrosmas fpadora nocpsijeHa CHATE3Y Honux K18CCOB IPOM3BOIHHEX
mEMaRTpela B (Pepporena, yCCBRPNRECTDOBAHAD METOA2 NOAyYeHRA DAMAHT- .

PeRWITEIPOCHAEHA, A3YICRAD peaxunoRHO} CIOCOGHOCTHA IWMAHTPEH- R
e pporeECONEPEANAX TAIPOCHIAHOB B pearmuAx TWIPOCHIMIADOBARAL AleTh-
JIeHOBHX COENMHEeRR# B yCTAHOBJIEHMAD pernocexexrnnnocrn 1 crepeocnenn—

¢ugHOCTA /9TEX peaxumii.
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TTIABA 1

OB30P JUTEPATYFH

a) Hexoropse cmeumpuueckne Pramko-XEMAYECKHE
ceoficTBa fepponena B NAMAHTDEHA

GepponeH-CHCIMKIONeRTalneHIKeNe30 ~ nepeull B Handonee
acaneno#annaﬂ npefcTaBuTens COABmMOA IPYIIH LARIONEHTANHEHAIb-
HHX TPOM3BOMHHX HepeXONHNX MeTaJoB - He OOHapyxEBaeT CBOHCTE,
TANVIHHX IAA coeluHeHMl ¢ compAXKeHHNMA XBOHHHMM CBA3AMH, A
mpesicTaBafer codoll emmHyD BpOMATATECKYD CHCTEMY /10,11/.
Cpenn usxnonearannennnbnux NpON3BOIHEX NepeXOiBHX MEeTAWI0B OH
[0-%€1630 H NpOABIEHMe apoMaTAYecKux cBoficTB odycaomleHa 0CO-
6HM TAIOM CTpOeHma depponeHa m cpAsefl B HeM.

PenrreHorpafudeckne uccaenosannd /7,11/, HK-crnekTpanbHuEH
ananns /I3,I4/ B MeTOX NpOTOHOMATHATHOTO pesonanca /I5/ mon-
TBEDIIA NpemnoNokeHne, 9T0 Mojsekyia feppolieHa mMeer HeHTP
cAMMCTDHA MATOIO NOPANKA H odpaéyer TaK HasHBaemyn "CeHIBHYE- .
Byn" CTDYKTYPY B BHIE NBYX IIOCKONAPALIENBHHX KOJel, MeXLy Ko-
TOPUMA HA PABHOM DACCTOAHMA OT KaXKHOT'0 DACHOJNIOXEH aroM Xejlesa
/11,16,37/.

OneKTPOHHAA CTPYKTypa (eppoueHa o0ycaoBieHA 00pa3oBaHMEM
onpesceHH0 HABENEHRHX IUOpUIM3APOBAHHHX OPOAT MeTala M Nepex-
DHBAUAEM HEKOTOPHWX M3 HMX MOJEKY/LSADHHMA OpPOMTaMU LAKAOMEHTa-
ameruhuug Koter /I8-21/. O6pasoBanmeM NOHOPHO-AKHENTODHHX H Ja-

rupsux cBA3eft /22-25/ Xopomo OGBACHAETCA IPOYHOCTH CBA3M XeJe30-
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ROIB10. PaspHB ReJe30-yINEepOLHHX CBA3ell MPOACXOmAT C SonbmaM
TPyJoM B cremufryecknX ycnoBmiX. QepporeH NONHOCTHD pasjiaraer-
Cfi HA OKMCH Xene3a B HemIeHTHOMIMPDOBAHHHE NMPOAYKTH MpA Harpesa-
HAM B 3arpuTOfl CMCTeMe ero BouHOW cycmemsmm mpm 350°. B 36%
dropuctononoponsoll kacaoTe deppouen pasnaraerca mpa 100° /I12/.
TumpuponanneM B OUeHb XeCTHKHX yCJ/OBAAX, B NPACYTCTBUM HAKeNd
Penes npn 280 atm 300-400°, cmass LAKJIONERTAIMEeHINBHEX KOMeIl
¢ XeJje3oM pasphBaeTc W 00pa3yeTcA IMKIONEHTaH, BHXOI KOTOPOIO
cocraniaer 67%. B oTanume OT XeCTKAX yCJOBHHl KATAIATHYECKOTO
IMIpupoRanyi, OpOMEpOBaHueM /26/ B MATKAX JCHOBAAX NIpH TeMIe-
parype 17-20° yIanoch MpoBeCTE pAcUelieHAe CBAZM KOMBLO-METauLl.
®eppoienoBoe ALPO OYEHH JIETKO pacUelUiAeTCeA pacTBOpaMA e O9HHX
MeTais0B B MANKOM avMMAAKe WM aMpHax m odpasyeTcd Keieso B K-
somentanncn /27/. Xnop (8 pacrsope (Ct,) paspymaer Geppouesr
yxe mpn O°, mpmdeM ofpasyercA meHTaXIOpUAKIONERTaH /26/.

Cocnnienus CO CBA3BD MapraHeu-yriepol Hadald M3ydars Hec-—
KONBKO TIO3Xe, YeM OpraHMdecKhe COeJMHeHnA NPYIMX HepeXomHHX Me-
TAJLIOB.

llepnoe ycrofiunmBoe coelmHenue T-1AKIONeHTaTne R WIT puKap6o-
HwaMapraner OHA CHHTE3MpOBaH M3 NAMKIONEHTalNeHWIMApraHna #
ORMCH yIsepona mon mamiennem /4,5/.

Ha ocHOBaHWA NaHHHX MK-cmexrpa /5/ Guna mpelioXeHa Clemy-
pumas cTpYKTypa IHRIONEHTANMeHWITpHKapCoRWIMaprania: Tpa rapéo-
HWIBHEE TPYNNH o6pasynT CHVMMETDMUHYD TPATOHAJBHYD MMpaMuLy C
mapratied B BepmmHe. O0mas och MOJAEKYIH, NEPHeHIUKYAADHAA K
WIOCKOCTH NATUIJASHHOT'O KOJBlA, 10 OTHOMEHMD K I'pyIIe Mn(CO)B
ABAAeTcS OChH TPEThEero MopAfika, & HO OTHOMEHMD K KOJABLY - OCBD

HATOIO MOpAIKa.
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K- /S/, /28,29/ ClexTp ¥ PEHTTeHOCTPYKTypHHi
QHaIN3 CBANETEIBCTBYOT O PABHOLEHHOCTH YIVIEDOIHHX ATOMOB B IA-
ne. OroyTcTBHE JBOMHHX bomenanx cpasell B KONb-
erca W Tem daxrom, wro LUTM He pearmpyer ¢ Maieil-
HOBHM aHTAIpMIOM B Kmnduem Oemsore /5/. CumrapT, 9TO CBA3B

TRLICHHOM K

ue' nouTBe

Mn-CO 5 ITM moNOGHA CBAI3E METALI-JATAHI B KapOORWIAX MeTALIOB.
[IATEUIEHHOe KOMBIO, KOTOPOE PAcCMATPABANT K&K IAKIONEHTalne-
Rwrennfi pammkan /5,8/, UpHCOEMMHEHO K MADTAHIY 38 Cuer
Tl-casedl. 4

~

Pazmoxenme LTM Gpomom, Kak B ciydae (eppouesa /26/,
mner jerko. llprGamnenme Gpoma m xiopa /30,31/ k pacrBopy
LITM B 4eTHPeXXJOPACTOM yTJepole IpA KOMEATHOX TemuepaType
pona. [pu coorHomennu 35 monmeli 6poma Ha I monp IITM M3 mPOIyK-
TOB pacrala BHEENeH NeHTACDOMIMKIONEHTaH C BHXONOM 19%. Ieficr-
BHEM SKBHMONAPHOTO Konmuecrsa Xsopa Ba UIM B ykcycHO# KACiOTe
noayucHo 2,8% HEIVIABKOBOTO XJOpHIA COCTABA [Mn(CO)4 ]2_022.
Harncopnetat docfop paspymaer UTM ¢ o6pasoBanmeM IBYXXJIODH-
CTOTO Maprasia o BHXOZIOM 75% /32/.

Aarépam padoTH /33/ Ha OCHOBAHMM COCTaBa MPONYKTOB TEp-
it CKOTO pasnoxenna [[TM ycTaHoBl€HO, YTO peaKiud IMpOTEKaer
1o ypaBHEHNo:

n CgHghn (CO)3 ———> 1 lin + 3n CO + (Cglg)y

Juis QeppolleHa M UMMAHTpPeHa CBONCTBEHH peaxIlid 3aMemeRrnd
BOLOPOJIOB B HAKTONEHTAAMCHWIBHEX KoJbUAX (peaxumi “apomaride-
cxoro" samemennsi) /26,34-36/, koTopue NpUOGDETANT OCHOBHOE

3dHavenune.
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Fun0 BHCKA3AHO NpeIo/ioKeHne, YTO DEaKIAM 31eKTPODMIBHO-
ro 3amelicHAA MPOTEKapT Mo oldumeMmy MeXaHASMy, B KOTOPOM aTaxyb-
mas s71cKTpopWIbHAA UacTALA NEepBOHAYANBHO B3amMolefcTByeT ¢ |
aTomom xeneaa /3,30/ m (He mo KoabLy, KaKk B Genaone) odpa-

ayercsa xommiekc (I)
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' B nansnefmem anenwpouﬂuﬂ 3apal nepapacnpenenaewcs qacTHI-
no w romiere (I) mepexozar B (II). llempoTOHApOBaHME nocaenie-
ro naer coelmienue (ll). CornacHo COBPEMEHHHM IpeCTaRIeHRAAM
0 Mexanmame 3Toil peakumm, sAeKTPOPWAbHHI peareRT araKyer He-
NOCDENCTREHRO IAKIOTEHTAleHIbHOe KOABLO, & He aToMm merania,
B asexTpodWibHOE 3aMmellenie MPOMCXONAT 9Yepes nepexonHui KoM~
JeKC.(HJ /37-39/.

I pesyabTare MPOBelNeRHHX HccaenoBaHmnil /40-42/ ycranoBie-
HO, YT0O BJAEKTPOPWIBHHE 3aMeCTATe]: neaanwnnnp&nw TO KOJNBLO, B
KOTOpOe OHM BBELeHH, B mociaelyoimii anexTPODWIBAHN 3aMecTHTENb
HampamiAeTcs BO BTOpOe KOJBIO. BBeleHHe d/1eKTPOHOMOHOPRHX 3&-
MecTaTenefl aKTHBAPYET KOJABLO, B KOTOpPOE BXOMAT 3amecrarelsb, 2

raabpeliles 3aMelleHAe WIeT B TO Xe KOJBIO /43-45/.

‘YccnenonanneM /7,8/ peaxiyid KOHKypADYOUETO aIWIAPOBaHAA
cMeceil, a MMeHHO: anermampoBanme UTM m Gensona, GeH30WIMPOBA-

s UTV m merma UIM # anm3osna Ouaa onpelesieHa CpaBHUTeNbHAA



peaximonnas cnoco6nocrs LUTM, merwn LTM, Gen3ona m an@3oia 1o
OTHOWEHAD K 27eKTpofwibHOMYy peareHTy. B COOTBETCTBMA C NOMYy-
YeHANY JAHHHMA, 8 TAike NAHRHMA HO KOHKYPHpYUEMY aleTwIupo-
BanMp cMech deppoueHa M amm3ona Ol yCTAHOBVEH Cielyomufl pAI

peaxunoHHofl CIOCOCHOCTH:
beppouer > aumson » Mmermn LM > UMM > Genson

KoinuecTBERHAA OleHKA peakumoHHO# cmocoCHocTr UTM Onna
nonydena DA MCCIENOBEHMA KMHETMKA M30TOLNHOTO OOMEHa BOLOPO-
Ia apomaTHieCKHX KOMILUIEKCOB NepeXOIHHX MeTaJlIOB A GeH3 ONBHHX
coemnsennt B xucnoll cpene. JamecrHo /46,47/, 90 CKOPOCTH
snexTpofmABHOTO o6MeHa Bozopona UTM ¢ kucroramn (cMech
CFA00% 1 8,60, B CHCIp) mms B fBa pada Buume, uem Gendona,
TOT[A KAK CKOPOCTH BOJOPOIHOTO oOMeRd nanaer OT depporeHa K
denzony Golee 4eM Ha NATH I[OPAIKOB.

B IpyrEX peaxuyAX 27eKTPOPWIbHOTO 3aMelieRud — alKuIApOBa-
nua  /A7,48/, amminposanmi /47/, cynpfupoBaRmf B XiODMETaH-
poratng /49/ UIM Taxke Bejer ceCs mORoCHO Genaony. OmHAKO,

B oTjume OT GeHsona m QeppoueHa /47,50/, ITM BecTymaer B pe-
aio 130TONHOrO of0MeHa BONOPONA B OCHOBHHX CpelaX B CpaBHA-
Telbi0 MITKAX YCTOBWAX, B oramyme or Gem3sona,. feppouen /5I/
n LT /A7,52/ nerde MeTaLJMpYOTCS JUTHAGNRATAMA. YCTaHOBJIEHO,
YTO BRElcHNME QIKWIBHON I'pynnH B HAKIONEHTAIACHWIbHOE KOIBIO
UTM mprBoIMT K 3aMelieHmo oOMeHa BOIOpoja B NPUCYTCTBAM OCHO-
panudl /53/, T.e. HMeercA TOT XKe dPPeKT, KOTOpHHA mMeercA VA

AJIKII-TPOM3BOJHEX Genzona u fepponena /47/.

Tipn GoublOM CXOLCTBE (epponeHa, UMManTpeHa B GeHsona

/47,50-53/ mMeDTCA W CyWeCTBEHHHE Da3Nuumi MeRQy Huma. Pazom



ncenenonarenelt nokasano, uro QeppolieH AnisAeTcA Oonee CANBHHEM
BMEKTPORONOHOPEM /54~57/ m feppouleHOBOe ANPO XOpomo CTalH-
JAM3EpyeT cocelHMil KaTnoRHHY mentp /16,42 58-62/. YeM IMaH~-

Tpen /63,64,65/, Gen3aon /66, 661/ n arnfarmeckae pammKanH

/661 661/,

lln ocHoBe mpoBenenHsX A.H.HeCMEAHOBHMM C COTDYAHMRAMA
/67/ mccnenopanuil BuieneH caemywuall pan SMeKTPOHONOHODHOOTH :

CofigfeCglly > (CO)3 UnCefly > CgHly ) CHg

MexanmaM cradmwinsanms o -Peppolen WIKApOOHNEBOT0 MOHA
He Buonpe fAceH /3/.

Hpennunaﬁanr YTO NOBHIllEHHAS YCTOHIMBOCTE ©< —{eppouleRmi-
HHEM BaxkaHTHOH p-oPOnTann nOHa xapdonm HEeCBA3HBADIMM ei& -
oponTaLAMEA Kele3a B 4TO B cTalwimsanud KapOokaTHOHa COCeNHero
YyINIEPOLHOTO ATOMA HEMOCPOACTBEHHO yYacTBYeT ATOM MeTamia
/68-71/, nnﬁo'nponcxonnyﬁenoxannaaunn DJEeKTPOHOB KOABLA HA Ba-
REHTHYO piopdnrans moRa kapGonma /16,42,54,58/. HamGonee Be-
POATHO, 4TO B CTAOWIA3AIMM °“~PeppoueHWIKApCORREBOro MOHA
OIHOBDSMEHHO NMPAHMMAKT ydacTHe Kak aToM mMeTasia, Tak ¥ KoIbLo,
A 9T0 DEATBbHOE pacnpeliesieHne SNeKTpPOHHO! IOTHOCTH B & —peppo-
HEeHmIKapCOHMeBOM MOHE, OYEBMIHO, O0ycioBJieHO komOmHaimel oOomx
daxropos /3/.

Cnoeolpa3ne (QeppolieHa 3aKiInYaeTci B B TOM, YTO IpPA INpPOAB-
JIEHNN B IENOM pANe peaximil ero cXoIcTBa ¢ OCHYHHMA apoMaThye-
CKUMI coeliHeHnsAMA ero JI-9JeKTPOHH BANO B3aMMONENCTBYOT C
‘T-3nexrponaMn, HaXOIAUMMUACA BHe ero KoableBoll cmeremu. Tak,
A.H.HecvesHOBEM ¢ cOTp. /42,72/ Ouno HaitmeHo, 4ro amuuodeppoleH
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B 42 pa3a CwibHee, KaKk OCHOBaHMe, YeM aHWIAH, A 9TO y m-peppo-
neuwidenosna KACAOTHOCTE BiBoe ciaadee, 4eM y Genona. M3BecTHO
TAKAE, UTO KOHCTAHTH IMCCOLIAALIAN O&b. IOﬁ) B pAny OeH3olinad,
depporcumikaploHoBas, MACHAHAA KUCIOTH COOTBETCTBEHHO DAaBHH
1,17; 0,5; 0,3 /73/, uro moxaTBepRIAET HpeuoNoXenne O caadoM
conpaxennn Jl-anexTpornofl cucTevd geppoueRa ¢ BHEKOJIbUEBHMA
saexTponamn, Taioni y (eppoueHMWIBHOTO ffpa odnamaer Conabmel
NOMBURHOCTBD, YeM y Oemsona /74/. liA feppouena OTCyTCTBYOT
NeperpyIIApoBKA B "Anpo", creumpmueckme A ApoMarTidecKoro
pana /54,55,75/. ®eppouenoBoe AIpo, XOPOIlo CTAGRIM3MPYA CO-

cenuul’ XATHOHEM# IIEHTD, COBEPUEHHO HE cTACWIM3MDyeT cocelHie
AHAOHEH W PANMKaABHHl LEHTPH, B TO BpeMma Kak OeH30N OMMHAKO-
BO XOpOWO HENOKaIu3yeT HeCTaperHH!l S7eKTPOH, MApy SMeKTPOHOB
B TonoXuTeNbHHIt 3apAn, B YeMm elle pa3 CKA3HWBAETCA SJEKTDPOHO -
EoROpHOCTS (eppouiena /54/.

Hy#H10 OTMETHTH, qroiH;C5H4Mh(CO)3 no cpaBHenmp ¢ deppoue-

HOM NpoSBAfeT NOHWKEHHYD 3JeKTPOHOJNOHODHOCTE, 4T0, BEPOATHO,
0GYCIONIEHO CITBHHM 3J1€KTPOHOAKIENTODHHM NeficTBaeM KapOOHWIB~
HHX AMTAHTOB HA SMEKTPOHH aroma mapranna /9/. OcHoBHOCTH /76/
aneris [ITM B weTHpe pasa Conblie, YeMm aueTofeHoHa; STO I'OBO PUT
o Towm, uro rpymma [IM amifdeTca IOHOPOM anexrpbnon 10 CPaBHEHMD
c penmrom /77/.

6) Kpemmuflopranuyeckue npon3BomHHe @epporeHa
1 IMMaHTpeHa
Jl2recTHH ABa OCUMX crocofa MoJydeHMs OpraHoCWINIMeTal0-
IeHOB: JNO0 peakumell MeTajJMpOBAHHHX MET&IJIOLEHOB C OpraHo-
rajoresciwiagaMu, Ju6o MeTaiIMpOBaHKEM COOTBETCTBYOIMX IMKIO-

IDEeHTAIVeHWICAIaHoB N IOoCJe Iy M B3anMoIeiCTBMEM IIPOMERYTOYHHX
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HecmoTpA Ha HEKOTODHE nenomawﬁ. McTOX JRTRIpOBaHAA
deppolieRa MO3BOAAET NONY9YATH TAKRe H KPeMHRHOpraHAYecKHe Mmpo-
n3BomuHe fepporeHa ¢ PyHKUAOHANBHHEMA IPYNNAMA y 8TOMA KPEMHHA
/41,78,81,91/.
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@ @1; @L-n

= oy, Gty , Cgllgs | = Olig, Cplg, X Ceflys

X = CU, MenO, MeO; R = anxmr.

J[3BECTHO, 9TO THIPOCWIAHH Jer'Ko B3ammoXefCTBYOT ¢ JUTAl-
OpTanMIecKuMA coefuHennAMA mo cBasE Si-W . C measp BHABNEHNA
BO3MOFHOCTH B3anmmMojielicTBid cea S-Hrppocianos ¢ auTuiibeppore-~

HOM IIPOBEJEeH CHHTe3 TpMsTICHImidepporneHa mo cxeme /78/

OO IO CE
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B nmaHHOM caydae, HecMoTpd Ha OGonbmo# M3CHTOK TPHATWICH-
Jdafa, peakiua Opomia ToAbKo mocae I10-4acoBOro HarpeBaHua ¢
o6maM muxomom I8% (Ha B3ATHH ¢eppomen). OXHAKO NMPH MPOBENEHAR
peakiun aaTniideppouesa ¢ XJOpPrANpPOCAIAHAMA NMPOIYKTH, COXepRa-
wpe cBA3M Si-\ , HoAydawTed ¢ BHXoZoM 70%. Mcxond M3 3TOTO,
0Y9EeBAIHO, YTO OpA B3amMojleiicTBAM nnrnﬁ@eppougﬁa ¢ XJ0PTAZPO -
CWianavs MpeAMyuleCTBEeHHOE Da3BHTHE MOAYYaeT peakuud o CRA3A

Si-(l, a cmaA3b Si—W 3arparmsaercA B uanbn crenenn /51/.

HemocraTkM MeTona HOJNY4YeHWA KpeMHUAOpraHMvecKAX MMpOM3IBOI-
HEX Qepponena yepes MeTallfeppolieHWIN HENOCPEACTBEHHHM MeTallR~
porasrem noOyAsinA @gckars Goslee CoBEpmedRNe NYTH.

'ronsoepr ¢ corp. /83/ mpemioxmin nénbiiaﬁnaib s aroil
Held LAKIONeATAlACHAI3aMelleHHHe CIIaHN .

-
Sie, 7. Tt Fe
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O7a peaklAd OKasHWBAeTCA B pAne caydaeB 3dgexTmBHO! s
mosayuennsd IeTepOaHHYIADHHX KpeMHANTpOM3BOIHHX QepporeHa ¢
GyHKIMOIANEHEMA TpynonmaMi y aToMoB xpemund. ONRAKO NpAMeHeHMe
BTOI0 METOja BCTpeYaeT pAX TpylHocTeil. ImaBHad M3 HMX B TOM,

4YT0 B KaYeCTBE METALIADYOUNAX areHTOB MPAMEHAKNTCSA peaxkTMBH
Ipuapsipa aak apraflaaxmwiu, xCTOpHS MOT'YT BSTylarh B Deaxuuy ¢
KpeminiiopraniyecKiMi MOHOMEepamid OO PeaKIUOHHOCIOCOOHOH Ipymme
y xpemana /89/.
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lloannee /92/ Oua momupmuuponan Mmeron Ioapndepra, 3akrio-
vapmaiicdi B 06padoTke LAKIONEHTAIAeH WITPROPTaHWICAIARE MeTaIA-
YeckiM HATPUEM, C HOCHAEIYONEM BBeJeHneM 00pa3oBaBmerocs HATDH-
eBOTO TPOMSBOAROTO B peakump ¢ e (5 TeTparmapofypase:

@Cl R TRRLAL 2 ﬁu@‘ii RR,R, 01
SRRE,

Na s;R.RaR‘ + Fell, e
. - COD SRRk,

R =R, = ciy, My = 0CHg, OCgH,, OCGH,, 01-12 = CH;
k=R, = Colig, ’h; = 0CoHg;
Ry = 0CoHs, Ry = 0CHs, W= N (ChHg)g
PeaklnoOHHas CHOCOOHOCTE LAKIONEHTANMEHWICHIAHOB C MeTaul-

JApUeckaAM HATPHEeM NOBHUIAETCHA C HAKCIVIEHAEM 3JeKTDOHOAKLEenTOop-
BHX grvecTaTenel y aroMa KpemHus, 49T0 00yCJOBJEHO OOnblLoH
OB 10CTHD NMPOTOHA C-H-CBA3KM B IMKJIOOEHTANUEHWIBHOM KOJABLE.
B xonz peaximm o0pa3ywrcs NoGouHHE MPOLYKTH M MOHOcwiwigeppo-
men (~I0%), 4To oOwAcHAeTCA YACTHYHHM paclelleHueM St ~CeHs-
CBA3N ;CTaﬂﬂquCKﬂM HATDAEM. Pacuernenne oBAsm Si -0l mo-

napnsercd 3ameHod TI® cMecHo Tonyon-mnswnnamnn (I0:1).

JiceneloBaJMCh BO3MOXHOCTH NOJy4YeHHA (PeppoleHWICHIaHOB
repwucckoll koumescamm /51,81,98,94/ (eppoueHa ¢ ranroreH-
THIpocuIanamMu B Eujkoil dase, Oxasanoch, YTO HEKATANNTHYECKHAH
A KaranuTmaeckuil mpouecc Tepvmmueckofl xoHIeHcammu ¢eppoieHa ¢

XJIOPIUIDOCHIAHAMA CONPOB OXIACTCSA 06pa30BaHNeM ITPOLYKTOB passio-



g Tl
f/;
Xennsa cwimIPeppoleHoB 1Mo ©ni . © TMKIONeHTaNAEHAIPHEM KOJIb-
oM, & Takxe oMoseHmeM{ I[IpOLYyKTH TepMOKOHIeHcauun (eppome-
Ha ¢ TpIXIOpCHAaHOM Gofiee deM Ha 50% comepar cBA3B Si- H.
NipiiuEoll #X 0Opa3OBAHUA ABIAETCHA nncnponopnnonnponanne rasiores-
CAlan0B B yOIOBRMAX

uysita, _CotioFe, cmmo%e . @s.th\\ WA

GeppolieHCHNepRAlNe TAIPOCKIAHH HONYIeHH Tajke BOCCTAHOB-

2 W30l —s Sitly

nenmen (ePPOYEHCOIEPRANAX XIOP- B AN1KOKCHCHIAHOB JIATH IaIon-
/81'95'96/. :

¢ :::&_.Rx "Ill.iﬁﬂﬁx 4‘|II.L‘"“ “II'L 2
J;ﬂfhk i 17 i

A
R4 ,

r

Yo OF®

R Clig, Cplls, CgHls ; X= I, 0GHs:
) cvmuiinponsBoninKe (eppouena MoMyIeHs paanmMojie i cTBIEM
PHIPOCIIAHOB C HempelesbHHMI MPOMSBOMHEMA (eppoueHa /97-99/,

a rarre p3auMomeficTBmeM (epporeHCONepRalMX IAIPOCHIAHOB C
Henpe/ e bHEMA COEIAH eHAAMA /99,IOO,IOOI,IOOH/.

A.I.IerpoB ¢ corp. /I0I/ EmepBHEe M3YYWIA DEaKimb IHIPO-
CHIWIKPOBaRNA HenperesbHHX coenuuennil feppouena. BaaumolneiicTBue
ajl I LAMET AR cCmIQeppelieka ¢ IHOPOCHIaHaMA B NPASYTSTBAR KaTa~
am3aTopa Cmeilepa B OOHYUHHX YCJHOBMAX HDOTEKAET IO HPaBALy ®ap-

mepa
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@‘sutu,-cu:ru, 5 -AfH, SiRRR
o) % |
fe - ths Ay 80 BN e fe Chy

Rk CgHlgs R = CHg, N = Coli, R = o1 R = qig,
R ‘R=c2H5,R CHg, R T? Ciflg; R=CHg, R =T =

llokasano /102,103/, aro P -Penmnsurmadepponer MHEPTEH MO
OTHOMS KAX K TPHATAICAT 1Y B NPACYTCTBMA KaTanusaropa Cmeiiepa,

a B Ciydae TPUXNODCHNAHA HA MCXOLHHE COEMMHEeHAA, Rl IPOLYKTH
mpucoe/nHeRnd BHUEAATH He yHalock.

Hsyganace /104,105/ peakimorHas cmOCOOHOCTH BHHWI(eppoleHa,
MeTiErHAIQEePPONCHIICIIaRA 1 IMBARAIBHEX NDPOM3BOMHHX (eppomeHa.
Fc'[s;ktHﬂ((H: CHg)ﬂz (R= CHgyCgHs) B peaxumwXx IIIpOCHIATAPO-
BaHWA B MDUCYTCTBAKM Karanmsaropa Crneilepa. B xauecTBe TMApocmia-
BoB Opann  (CoHg)g SiM i CHg(Collg)g Si H. Bur moayuyeHH DPOLYKTH
mprcoc/iiHeHad ¢ BHXomoM 70-95%.

Pear/MOHRAA CHOCOGHOCTH MCCHENOBAHHHX HeNmpelenbHHX COelli-
Henu! pospacraeT B pany: mmimndeppomen & m3ompomeHmIdeppo-
nern < mpMeTmwiBmHWIchIwIpepporer & MeTWISTHIBHHWICAIWIGEppO-

ner £ mMeTmIBRHWIQeHMICcHawIep POLieH .

BospacTaHue peakiuonnoil cnocoCHOCTH NpH Nepexole OT BHHMI-
q’epp(ﬁ_lﬁﬂa K COeNMHEINSIM, B KOTOPHX MEeXILYy (PeppoLeHOBHM AIpOM H
BUHWILEOA I'DYINNOii HaXOIMTCA aTOM KpeMHAd, OOBACHAETCA He TOJBKO
nHIyrizoHEHMA addexTamm 3amecTuTeneil, HO M yBeaHMYEHMEM SJIEKTPOH-

HOJ TJIOTHOCTH IBOIHHON CBfI3W.BCAENCTBHE BO3pAcTaHWA IOHOPHOI'O
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Peaxmua ¢ HC = C — 5i (CHg)o0 (CHg)g Si C
Mep, conepxaumit mBofiHHEe CBA3M B LENA.

CH pana noamp-

Bo BceX caydasX NpucOelnHeHMe IpoXOUwlo mo mpasuiy Papme-
pa. VAN R

I ,I’-— 6rc- (IUMeT WIBMHIWICIWIWI )-PeppolieR ¢ HambeH3oiiBo
Kaca0T0d JaeT JHMNepoKCAn -

* qh E“&
CHg —CH —6i — Fe -~ t{-— CHy
\0/ W 0h, 0

¢ muxonom 704 /106/. Peaxums I,I -Guc- (IMMeTHITAIDOCHILI)-
depponera ¢ cnebunoBumu coermuenmamu /106/, KOTOpHE cOlepxar
$ynKIMOHANBHYD Tpymy R , B DpncyTcTBREM kataimsaTopa HaPtCe

0
@?i-ﬂh LR
I,

N, f“s

SN [-si-0 |- si-@ 5 —Ch-0-CW- CR-CH,
\ \ '\0/
[HB 3 CH)

[losydeRHHe NPOLYKTH C DA3NNYHHMA OHOYHKIMOHANBHHMA COemIy-
HeHiUM TpeTepleBanT NoIMMepu3anyn X MONAKOHIEHcaluo. B pe3ynr-
rare noaydapTcd (eppoueHcomepRaile MONUIPUPH, NOJIMYyPITaHH,



NON¥aMATH M ITOJMCWIOKCAHH. [[OJIMCAIOKCAHH XapaKTepU3ynTCea XOpo-
me# TepMocTONKOCTHED, YTO, NO-BAIMMOMY, OOYCJOBJEHO HaJAMYMEM B
noJinmcpHON memm BMecTe ¢ CWIOKCAHOBHMHM MOCTHKAMM OEH3OJbHHX

KoJerl.
C?g Eug" Cfg %“3 Hy s
RO| -5i G H, - ?a—u -9'.;-{%:]3_ r?i e _ei.-...(cp\l\_s ?i-.-_o -
l
CHy CHy /4, CH, O | CHy A
=4 -~ n
% ch,
-:?i-fcﬂh-—-?i—bli
CHy CHy

HpeMHRUTPON3BOLHHE UEMMAHTPEHA X0 HOCHe NHero BPEMeHH He
Ousin nonydeHH. [loaToMy oCOOK# MHTEpec MpelCTaBiIAsA DeaKlan
MOTATADOBARNA IMMAHTDEHA, TAK KAK DTYTHHE W JATHEBHE TPOH3BOJ-
HHEe IMMAHTPeHa MOIVIM OKa3aThCH YAOOHHMM HDOMEXYTOYHHMHN COEMMHEe-
ARSIME V1A CHHTe3a TPYIHOLOCTYNHHX KpeMHmAnpom3Bomuux LTM.

Hemenuxne yaenwe /107,108/ peakumel mpaMOTo MepKypuposa -
mps TN neficTBrem amerara PTYTR B ycnoBMAX (eppolieHa He CMOTH
NOJAYyYNTH DPTYTHHE mpom3Bomuue [[TM. MepkypupoBanume IIM ocyuecTBn-
an A.H.HecmedaHoB ¢ coTp. /I09/ m yoTaHOBANM , YTO MEPKypHpOBa-
HUe IuMaHTDeHa aleTaToM PTYTH B CIMPTOBOM pPacTBODPE MIET IJANKO.

Peaximn UTM /1I0/ ¢ anTnfiopranmyecKkavA COeIMHEHWsIMA B -
arnﬂoaom'smnpe Opoin ¢ o0pa30oBaHmMeM KapOOHOBHX KOMILIEKCOB
CSH5Mn(CO)2C(Oli)T1 (R=CHg, CgHg) , & JmTmilTpOM3BOIHOE HAMAHT-
peHa He CHN0 Noay4eHo. JnTueBoe MpOM3BOAHOE LMMaHTpeHa /86,111,
112/ Guno monydeHo HeiicTBueM M-OyrwuiuTma Ha IIM B TIV mpnm






BrMafC0)_4 (CH) i (o, 5 (CH Eat o
bt s, ’)3, 0lyHg),
— (eHy), i Cohy, M (C0) +(CH,), 8 Br + 200

AumnmposanueM /8,51/ depporesa m 'n:manwpena i-anoren- A
aHT' I DALaMA xpemnnﬁcqnepxamnx'xncnOQ B IPHCYTCTBAR anpnowdro
anoMiHiA OHIR ndnyﬁenu kapOoHWICONepXalAe KpeMHnfAopranmIecKae
OpoR3BONENE (eppoleHa M LMMAHTPEHA. |

B) T'mupocmiwampopanue

3a mocieNHMe TOIH DEaKIMA TANPOCAIMIMDOBAHUA, OTKPHTASN
Commepom /I17/, Bappu /118/ m Bypkxapmom /IIS/ ¢ corp., crana
camuiM NOMYJADHHM METONOM NOJydYeHWA pasHoOOpasHHX KapOodyHK-
N#OHANBEEX KDEMHUIODTARIECKAX MOHOMEDOB. O MONYAADHOCTH 2TOIO
MeTOLA IOBOPMT uACIO nyCianraimil mo IPAPOCAIWINDOBARUD He TONB-
KO JULT MOAYUCHHA MOHOMEDOB, HO ¥ WA CO3JAHWA HOBOTO THNA
KpevnnjoprasMdecknx moimmepon /I20,121,122/.

lepBHe CcOOCUEHNA, Kacaplpecsd MPACOENAHEHHA THIPOCHIAHOB
K anerwieny, maam Bypkxapa u Kpmon /I119,I20/. Omnm oGHapyxmix,
YTO K aneTWleHy B NPACYTCTBMA NMEPEKMCH GEH3OMI& MPUCOeLMASIOT-
ci JDa MOAf, & K NEeHTHHY-I - TONBKO ONMH M - Hsice,
He =on W58, o, = cnsior, N5, (oS CHon,sich,

CHyCh,Cn,C=CH ity | CHyCH,CH, CHE CHSICly

MccnenoBanne peakiunm IAIPOCWIAINDOBAHAA alleTWIeHa B mph-
CYTCTBAR INepernceil /IIB,IIQ/, non miuAHmeM Y®-csera /I24/,
IIpA BHCOKMX Temmeparypax /I24,125/ nokasano, YTO pEaKIMM IpOTe-

KapT C TPYJIOM X C HeOOJBMMM BHXOIOM,
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B 195 rony Barnep m Crpofirep /I26/ oGHApyXWwIM LA peak-
1 rmrppcmmnposam BHCOKYD KaTaJNTHIECKY® AKTHMBHOCTEH IUla-
THHH # namzanm Ha HocuTensix, Ilnarmsa Ha ¥ — A0, 3 OKA3asack
axrzsice, a na < -AG 0, nawsoro axrmemee, wem ma AKTHBAPO- _
BaHHOM yTJE. | . ;

Peakime I'UIPOCWIRIAPOBAHAA 0C00e HHO nﬁrencmo H3y4apnTCcA
¢ 1957 roxa, KOTzA Crnellep oOHapyEml KaTaJuTHdeCKyn ammwi}s
IiaTHRAYI0pACTOBONopomHol Kacors — It (0, . 68,0 | ocmano
npemensieMol B Buze 0,1 M pacTBOpa B -M3ONPONWIOBOM CHMpPTE
/127,128/. |

OoHaKo B pAne clydYaeB A M30eXaHWA NOOOYHHX IpOLECCOB
/129-131/, a Takxe I yneﬁmem BHXOIa M30MEpa ¢ KORHEBOMH
canwisiol rpymmo#t /132,133/ mpmmensnca pacrsop M, PE(0;-6W0
B rTerparanpodypane. B HexoTopuX ciayuasax /I2I/ raTanm3arop ro-
TOBEAM B MeTaHouie, 3TaHoie, OyTaHoile, ‘ummorencanone, IEMET 10—
BoM oiupe, ITWIEHIVIMKOJNe, armwianeTaTe A T.Oh. AKTHBHHIA raTann-
sarop Own moryden npn oopadorke H,PtClc .6 W0 mermrmaxnopen-
nanom npu 20° B Tewenme 12 yacos.

Karannsarop Creflepa spdekTmBeH NaXe B HMITORHON KOHIEHTpa-
uun - 5:107° . 5.10°° wmone#t ma mons onefuHa. HykHO OTMETHTSH,
970 mfra,maa-ropu Ha OCHOBE IVIATMHH BH3HBADT M30OMEDH3AalMn He-
npe;iemnux coemuuennit /I34,I135/, aro mlorna Ieraer HeBO3MOXHHM
noayueHue NMPOMYKTa UPHCOEIMHEHMA K McXomHomy ounepmny. Oprannmye-
CKWE KDEeMHHUITHIDUIH B NMPACYTCTBAM 3TOT0 KOMILIEKCA IMCHPONOPLIAO-
mapyorcd /136/.

HecmoTpA Ha 9TW HeLocTaTkd, karanmsarop Cmoeilepa mmpoko
OpuMeBAeTcAd B pPeakuuaX I'MIPOCHWIAIMPOBaHMA, I'MIpoCWIaHH B IpH-
CYTCTBURA :RaTaJmsaTopa Coeiiepa JeTKO NPHCOENMHANTCA K alleTWIeHy



yXe IpA KOMHATHON TemuepaType, JAaBad NPOLYKTH NPHCOENMHEHAA C
Xopomuvn Buxomama /I137-140/. B ciydae I'RIPOCWIAHOB, COHEpRAINMX
Heckonsko cBaA3el Si-MW , moayuawrca monmmepn /I39,I41/.

lipn B3amMoneHlcTBMA ¢ MOHO3AMEUIGHHHMA AUEeTWIeHAMA B NPHUCYT-
CTBUM KATAJIM3ATOPOB MOT'YT NPOTEKATH PEaKHMA I'MIPOCHAWIMPOBAHMA
¢ o6pasoBaHueM © - @ § -aWIyKTOB NPHCOEMMHERAT A NETMIPOKOH-
Iencaiuun /126,142,143/.

-—-;R(.(:[:"L)S}E + RCA=(HSIZ
o . WIOMEP p-usomep

RO=MH + 4Gz

L Rt %8 - inA

OcHoBHOfl ABAfAeTCA peakumsi mpacoemmHenmst. O0pa3oBaHue He-
GONLNOr0 KONAYECTBA MpOLY KTOB NEIMTPOXOHIEeHCAUMA Halapnanoch
JRTE B HECKONBKMX caydanx /I144-I47/. Tonywenmuyt P -a.mwr AHOT=
Ia SuiAeTCA CMcCBO IMc~ W TpaHc-m3omepoB  /I121,148,149/.

CreTeMATHMECKAM H3yvenzeM Jakropos, BAMTDOMX Ha CKOPOCTH
A HANDABJEHHOCTH DEaKiMd THIPOCWIWINDOBAHWA MOHO3AMElWEHHHX ale-
TWIENOB, YCTAHOBJAEHO, YTO M3MEHeHMe B COOTHOmeHmn oL - # f -m3o-
MEpoT 1 CKOPOCTH DEAKIMA 3aBHCAT OT CTPOEHMA I'MIPOCHIAHA
/145,146,150-155/, CTPyKTypH HempeleabHOro coemuHeHms /I42,
151,156-159/, mpmpom p%frnopnrem /143,146,149/ n karanmsaropa
/121,148,149/.

fla CTPYKTYDHYD /riéupameﬂﬂocm donpmoe BAMAHME orcasuBgeT
KaTann3aTop. B 3aBUCHMOCTM OT NPUMEHAEMOTO Karalusaropa u3Mme-
HAETCA COOTHOMEHNY o — @ (B \-u3oMepoB. Tak, IpACOESHMHEHAE

Hoi GOy & aJIKAHAM B IPACYTCTBAR NEpEeKncH GeH3omwia IPOTEKaeT C

06pazoBanneM u]ﬁmywros P -IpNCOEIMHEHW, SBJDIMXCA CMECH
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umc- u Tpanc-m3omepos /I21,748,149/, a B mpmcyrcrsmm ft/(
m HyPt L8 .6H0 oGpasyerca mexnmanrensho Tpanc-m3omep /160/.
Tpuxiopcwian /I48,160/ m meTwimaxiopcwian /148/ B mpucyTeTBHA
PE/C » HyPECY.6H,0 mpucoennnaores x PenmianeTmieny ToABKO
no npasuny ®apmepa. OmHAKO HeJHM DAZIOM HcoieloBaTeneit /IR6,
155,157,161-164/ moka3aHo, 4TO NpH TAAPOCWIWIAPOBAHMA MOHO-
dameliciHNX ANETWIEHOB B IPUCYTCTBUH H;Ptug 6 H,0 o6pasywres
o~ n P -BELKYKTH.

Hobee BO3BMORHOCTH B peakidim T'HIPOCWIWIEDOBAHWA OTKDHBAET
UpEMeHeHne KoMiviexcoB Hukend /IR1,165-167/. Tak, ecam peaxins
Tpuxiopcmnana co crmposom B mpucyrersam HyPtll .6 M20  mpumo-
T K o6pasoBaHmp cmecn o4~ m P -ammyxToB ¢ mpeodnananmem
P--nsemepa (35:65), To mpy MCNOAB30BAHAN B KAYECTBE KATAAM3aTOpa
( PhyP), NiC?;, ocHOBHHM mponykToM ABMAercA ot-m3omep (80:20)
/165/, a UpuMeHeHxme 'JT-Cng(W) Ni /166/ n Ni (W)QPB;,P
(I:2) /IRI/ naeT MCKANYATENBHO °° -H30MED.

DEXOX MPORYKTOB I'IIPOCHNANRPOBAHAA, KOTOPHH OOHYHO ¢ docdo-
HAKE/CBEM KaTaln3aTopoM He mpeskmaeT 20%, MOXHO MOBHCATH HO
75%, ecnin B KadecTBe cokarainudaropa npmMeRnTs (Ow (e . [Ilpn aTom
B cmeci ComepRATCA ho 95% oL -m3omepa /I2I/.

[lopsinox OpRCOeIMHEHAA T'MIPOCIIAHOB K HeNmpeNeNBbHHM COeNNHEeHNIM
3aBucuT OT WX crpoenmd. Ipmcoemmuenme WSy, = Hsi (UH);

k rexceny-I mporekaer mo-pasnomy /I44,147,165/. B cnydae HSitt,
B IpucyTCTBHM KaTaimsaropa Cneliepa ofpasynrca o< - m P -n3ome-
PH, & B ciydae TpMaTWICWIAHA — cNMech X - M P ~H30MEPOB M B

GOJIBIOM KOJNMYE CTBE HPOLYKTH A30MEpH3andd A JAeTAIPOKOHIeHCAllun
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llpn mpucoexuuennn TpuaTwicaiana k N -nponaprminmmeprn-
Ry B mpacyreTBun W,PL(0,.6H,0 oOpaayerca Tomsxo f -m3omep,
B onyuae HS1 (M, (Gly), - < n B -ammyrru B coorsomenmm 20:80,
a npr nefiersan WS (0C,0,), — o n § -MPOLYKTH mOUTH B OXUHA-
KoDOM roamdectse /I61/. CTaHOBATCA OUEBMIHHM, YTO YCJAOKHEHZE
W ypesueHde 9leKTPOHOOTDMIATeNbHOCTH 3amecTareneli y artoma
KpeMiji Croco6CeTByeT o0pa3oBaHup oK —M30MEpa W 9TO HAIpaBIeH-
HOCTL DEAKIMA IMIPOCWIIMPOBAHNA 3aBUCHT OT CTPOEHEA TMEDOCH-
J8Ha.

llanpaBieHHOCTE peaxuun I'UIPOCUIWIADOBAHAA 3aBHCHT TaKKe OT
CTPOSENA HempelelbHOTo coemmuenna /I21,133,143,161,168,169/.

M.T.BoponkoBuM ¢ corp. /I43/ ¢ menso M3YYeHMA RIMAHAA MpH-
poIu zavecturesned y TpoliHoll CBA3M HA CTPYKTYPHYW HADAKIEHHOCTSH
pearnns TUIpPOCWIMNMPOBANAA aneTWIeHOBHX COeNMHCHMIt B mpuUCyTCT-
BUM raranmsaropa Coefiepa IpoBelleH pAN MCclemoBanmil, B kavecTse

HCXOIHHX pEeareHTOB MCIOIH30BAHH TPMOTWICIIAH M MOHO3aMeljeHHHe
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anerniord WC=LW |, B KOTOpHX 2/eKTpOHHHE M CTDYKTYDHHE uiMe-
Henwi samecTmresiell BapsmpyercA B mmpokoM mmamasore (Ren-C,Hg,
130-Cl,, Tper-CyHg, CHyOH, CH(CHg)OH, C(CHz)o0H, CgHg,
OCGHS' COCHS).

Berenersrne HeONMHAKOBOT'O NMOPANKA NMpACOENMAEHMA Halnbmaer-
ca odpasopanne - m P-usomepos.

e ([z“s‘], si(( =th)R
ot -U30MEP

CH,)SiH + BECR WPt Cl

3 ([, ”s)f" ~CH=TWR

p-vioMep

Bo BceX cayqasx f’-naomepu AMenT Tpanc-komi:nrypannn.

Orxasanoch, YTO 2JAeKTPOHOLOHODHHE 3aMECTHTENH CHOCOGCTBY-
DT NOPHIGHMD BHXona P -aiiykra, a SJeKTPOROOTpRUATeNbHHE ofpa-
30BN D o ~p30Mepa. KonmgecTBeHHHH QA3 3ABHCAMOCTH OTHOCH-
TeNhHOrO CONlepKaHma [ -m3oMepa B CMECH NOKasai, 9TO OHA Onpe-
nenseTcd KaX MHAYKTUBHHM, TAaK ¥ Me3OMepHHEM agdexTom 3aMecTHTens
R uopm Tpoiino#l cBASH, & ero MpOCTPAHCTBEHHOe BIAAHAE HE3HATH-

TEJNBHO.,

VaydeHue pearidy T'MIPOCWIWIADOBAHAA 3-3aMEUWeHHHX IpONn-—
Ra~-1 /164/ npuBeno K aHANOTMYHOMY 3aKiKMeHuD, B pamy aneTmie-
HOBHYX coenuHennit Tmna X - Ch, ~ C = CH n3MeHeHNA ME3OMEpHHEX
KOHCTANT G*“ (CHyX) Hacronbko HesHawmTeabhw /I70/, dro mx
MOEHO HTHODHPOBATB, X C Y4€TOM TOABKO MHIYKTHBHOIrO 5(PexTa

3aMecTiTeNd B3auMOIeiicTBUe TPUSTWICWIAHA C 3-3aMelleHHHM MTpOmUHOM-I



MOXHO IpPENCTaBATEH CJAEILYDIUM 06pa3oM:
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Ecan X - anexTpoHOOTpMUATENBHH], ClEfyeT ORANATH 06pa3oBaHMe
reM-u30Mepa, & KOTHA OH 9IeKTDPOHONOHOPHHfl — B OCHOBHOM 06pa-
8yerca B ~HA30Mep.

Ha Hanpannenﬂocrh peannnn TRAPOCWI A NPOBAHNA Bnnanw n
pacrﬁopnrenn /121,171,172/. _

Taxnm oGpazom, M BAMUTE, 9T0 Ha CTPYKTYPHY® Halpas-
JeAHOCTD DeaKlMi TWIDPOGAIMIMPOBAHAA CYNeCTBEHHOe BAMARME OKA-
JHBACT KAK CTPYKTYpPA IfMAPOCWIAHA M HEMPENeNBHOTO OOCHMHOHMS,
TAK ¥ TPUpoOsa naranuéawopa " paCTBOpnTana

PoaxIMoRHad CAO0COCHOCTE THAPOCINIAHOB B PEaKInAX IRIPO-
CHALLADOBAHUA C O A TeM Xe HeNpele/bHHM COeIMHEHUEM M3MeHS-
eTCA 1 3MAUNTENBHON oTemenn. Ha Hee CWIBHO BIMALT WHIYKTUEHHE ,
Meaomepm&e i OZipnqecxne e kTH 3amecTuTesell, CBA3AHHEX C aTo-
MOM kpcMARA, /A Takke B cnyqae.npnﬁeneﬁna reTepOreHHNX KaTaiu-
3aTopon - gUCOPOLMOHHAA cloc 0GHOCTS ImapocwiaHoB /137,144,161,
165,173/./éax, NP TIPUCOENMHEHNN K HENpeNeNbHHM COeNMHEeHMIM,
B upﬂcywérnnn 142 PtIC , nanGonee AKTHBHHM 73 TANDOCHJAHOB Ti-
. —Rnc-,""HCQ}n okasupaporca ASHR, y RS HQ | /IZI,I?'/,I'/B{.

[l[pn KOHKYpHpyOULEeM IpicoeINHeHAR THUAPOCWIAHOB K STWIEHY B
NpUCYTCTBAR antCQs_‘/I79,180/ nx peaxunonﬁéﬂ CIIOCOCHOCTH OKa-
3WBacTCA MHON, WeM B DeaKmiiX, MpoBOLAMEX B mpucyrcTsmm [ [C
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