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doTonepeKoyaeMnie
MOJIEKYJIIpHbIE€ YCTpoOiicTBa

C. N. Ipomos

Cepeed Ilanmenetlimonosuy Ipo-
MO8, KaKoudam  XuMuMecKux
Hayk, eedywuid Haysnwi compyo-
wux  Hucmumyma  xumuvecxold
Quouxu um. H H.Cemenosa PAH.
Obnacme HAYYHHX UKMEPeCos —
cunmes, Komnaexcoobpaszosanue u
CYNPAMONEKYARPHAR OpeaHuyecKas
omaxumun  xkpayHcodepamcaujux
xpacumenel.

AVBONEE coBepleHHbii «Cynepkom-

NbIOTEP» — 4YO/10BE4EeCKWIA MO3r —

He CcoOepXWT HWU OAOHOW, A[aXe
caMon NPOCTON WHTerpanbHOW MUKPOCXe-
Mbl. OH COCTOUT WUCKNOYUTENBHO W3
OpraHuMeckMx mMonekyn, Kotopbie obpa-
3y10T CHAOXHYIO apXMTEKTOHWUKY, CNocob-
Hyl0 QOymMaTb W dvyBCTBOBaTb. Pa3ge He
3amMaH4MBa MOeA co34aTb MONEKYNAPHbLIA
KOMMbIOTeP, B KOTOPOM Auo4bl W TpaH-
3UCTOPbl UMSEIOT pa3mep obbiMHOW opra-
HU4YeCKOW MoNeKynbl? YNpasfnaTe TaKum
koMnbioTepoMm  yoobHo OGoino 6ot ¢
NOMOWBLIO CBETA ONPEeAsNeHHON ANNHbBI
gonHbl, [lnA atoro Heobxoawmbl ¢oTO-
YYBCTBUTE/IbHLI® COEOVHOHUA.

doTouyBCTBUTENLHLI® CUCTOMBI NO-
BCOMOCTHO BCTpPe4aloTCA B npupoae.
TunwyHbie NpuMepbt aTtoro — ¢HOTOCKH-
Te3 PpacteHWA W 3peHne XWBOTHbLIX. B
3TMX CcUCTeMax CBeT BbINOMIHAST pofb
NYCKOBOro MexaHnaMa, NPUBOASALLEero B
ABACTBME UBNbiA PAO XU3HEHHO BaXKHbIX
Npoueccos.

Ana BbINOAHEHWA CBOWMX OCHOBHbIX
dyHumiA  nogobHuie  doTovyBCTBUTENL-
Hble CcUCTeMbl WMeIOT aHTeHHy A4nA
nornoweHun ¢otoHa WU pOanbHerwero
NPeBpalieHNA ero 3Heprum B CTPYKTYp-
Hbie WIMEHEeHWS MOMeKyfNbl, a TaKke
¢dparMeHT, KOTOPLIN BCNeACTBUE ITOro
MOXET M6EHATbL CBOID PeaKUMOHHYI0 Cno-
coBHOCTL.

NCKYCCTBEHHbIE DOTOHYBCTBU-
TENbHLIE CUCTEMDI
MonbiTKM  WUCKYCCTBOHHO  co3aaTh

Q)OTO‘-lyBCTBMTBJ'Ibele CUCTeMbl pa3nny-
HOWN CTeNEeHU CAOXHOCTW, KOTOpLie obna-
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pann 6bl Hanbonee ueHHbLIMW CBOWCTBA-
MW NpupodHbix ob6bexkToB, gO6nalTcA
AasHo. Cpean HUX B HacTosLLee BpPems
Hanbonee W3y4eHbl COEONHEHWR, coaep-
xawmne B kavecTse ¢oToaHTeHHM N=N-
CBA3b, CMOCOGHYID TONBKO K OZHOMY

TMNy npespaweHni noa, OencTBUeM
cBeTa — TpaHc-ymnc-doTonlomepnaaumn’.
Ona coeouHeHuin, B KOTOPLIX poONb
¢doToaHTeHHb  BbiNonHAeT C=C-cBA3b
(HenpeaenbHbLI®, NN HeHaCbILLeHHbIe CO-

60VHeHWA), TOXe W3IBecTHa TpaHC-uNC-
doTOoNaomepusauma.
Arl Ar Arf
hvz
Ar
TPaHG-naoMep umMc-naomep
OnHako AN HMX  oOCToRTeNsHO

nccnemosaHbl U apyrime obpavimbie ¢arto-
xmmdeckne  (dboTonepexniodaembie)  peak-
wwm?. 3To npexage Bcero peakwn [242]-
doToumKnonpucoeanHeHus ¢ obpa3oBaHNeM
Npom3BogHbiX UMKNobyTaHa, T. ©. coeguHe-
HWA, COOEPM@LUVX 4OTbIPEXWISHHbIA LKN:

, , Ar! Ar
el = ):(
+ —

Ar Ar hvy

Ar Ar

npowvaBoaHoe

unknobytaHa
(3mece Ar m Ar  — ¢yHKUMOHANBHbIe
rpynnet unn  dparmentol; hvy m hv, —
¢oToHbl). Wcnonb3osaHne obeux 3T
peakumin paet  3HauuTenbHo Gonbwe
BO3MOXHOCTEN ANA MOCTPOEHUA COXHbIX
¢$OTOHYBCTBUTEONBHBIX CUCTEM.

B «kavectBe ¢parMeHToB, 4yTKO
pearupylowmx Ha W3IMeHeHWe CTPYKTYpbl
Monekynel nNpu doTonepeknioyeHumn, og-
HAMKM K3 Hanbonee MNepcNeKTUBHLIX
cymTalnTcs kpayH-adwpbl. [lomumo ato-
MOB yriepoga, W3 KOTOPbiX MOCTpoeH
MaKpoOLMK/, OHW MMEIOT HEeCKO/IbKO aro-
MOB KUcnopoga, cnocoBHbIX OToaBaTL

1 Nen X.-M. CynpamonexynapHasa
macwrabul 1 nepcnextuebl. Cep. Xumua. M.,
Ne 2.

2 BaegeHne B HOTOXMMHIO OPraHWYECKMX COBANHE-
Hnid / Moa pea. I'.O.bexkepa. M., 1976.
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CBOW HeNoAeNeHHble 3/IeKTPOHHBIe napbt
Ha of0pa3oBaHne XUMWUYEeCKMX CBA3eN ¢

noHaMmn MeTaJuios.
(o ﬁ )
(0] O

(o) o)

WOH MeTanna

KpayH-apup xoMnnexc

CoegHeHMA C TakMMW  CBOMCTBaMW
HA3LIBAIOT KOMMNEKCOHaMK, a X NpouMaBod-
Hbie C VOHAMW METAJUI0B — KOMIUIeKcCamMu®,

KpayH-admpbl  OOCTATOMHO WWPOKO
ucnonb3ylotca B  GOTOHYBCTBUTENbHbIX
cuctemMax, TaK Kak Mx cnocoBHocTb K
06pa3osaHnioc KOMMNEKCOB CWNbHO 32BU-
CUT OT CTPOEHUA W NPOCTPAHCTBEHHOW

CTPYKTYpbit,
Hanuume 8 monekyne C=C-cBfA3n u
dparmeHTta kpayH-adupa nossonfaert

caenarte peakuuio KomnaekcoobpasoBa-
Hua  doTonepexniovaemoin. OQHAKO CUH-
Tes TakMx coeguHeHud He Gbin onucad
B nutepaTtype.

MONEKYNAPHBIE dOTOMNEPEKNIOYATE-
M N OOTONEPEKNIOYAEMBIE YCT-
PONCTBA

B HawemM wHCTUTYT® B oTaene
doToxmmun Gbinn BNEpPBbl® CHMHTE3NPOBA-
Hbl W  KWCcCNeaocsBaHbt  KpayHcopepXawme
HenpegenbHble kpacutenn (KHK), wmelo-
upe C=C-cesst®. 310 nNO3BONAET oOCy-
WecTBNATL  HOTONePEKNOHeHNe  MoNeKyi
cBeToM BuaOwWMOro gamanasoHa. MoxHo
6biio  NpennonoXuTb, 4TOo B pe3yNbTaTe
camocbopkn mMonekyn KHK wn conei
MeTaNNoB NONYYATCA CIOXHLI® HaaMone-
KyNApHble CTPYKTypbl — Tak Ha3blBaeMble

2 flasbinosa C.N. YaveutensHbie Makpounkiw. 1.,
1989.

4 XAMWA KOMMNGKCOB «OCTL—XO3AWH® / Moa pea.
d.dertne w J.Bebepa. M., 1988.

5 Frpomos C.N., ®epopoea O.A, domuna
M.B., Andumor M.B. 18(15)-KpayH-6(5)-conspxa-
WMe CTUPUNOBLIE KPacWTeNu B Ka4ecTBe CenexTuB-
HbiX PEAreHTOB HA KaTWOHLI AMMOHMA, LLBNOYHLIX WK
LLeNOYHO-38ME/IbHbIX MeTannoB ¥ cnocob ux nonydye-
Hua // Navent Pd, Ne 2012574. BU. 1994, Ne 9;
fpomos C.N., domuHa M.B.,, Andumos M.B.
// Wap. PAH. Cep. xvm. 1993. Ne 9. C.1625—1633.



DOTONBPEKTIOHAOMEIE MONSKYNAPHEE yCTpOHcTea

CYNPamMosieKyNApHLI®  KOMIUIeKCbl,  TaIoKe
obnapaouwme cnocobHoctbio Kk dortone-
PEKNIOYEHMIO.

DenctButenbHo, Gbno HapeHo, a
3aTeM NMoATBePXASHO  TeopeTU4eCcKMMU
pacyeTamMn, 4YTO Ccpean MoNy4YeHHbIX co-
eonHeHwd Hanbonee nepcnexTWBHLI AnA
CO30AaHUA MOJIeKynsapHbiX doTonepekoya-
Tenen KHK ¢ koHUeBOW «nvnkow» aHWOH-
Hoin rpynnoin SO;~. 310 no3sonwno
BNEPBbLI® OCYWEeCTBUTb CUHTe3 HauGonee
npocTbix npeactasmreneit KHK wn 3a cyetr
camocbopkm  nonyynuTb M3 HUX WM KaTHO-
HOB METAUIOB CYTIPaMOMIOKY/IAPHbI® KOM-
nNeKcol:

oy

05 o)
KHK
4 @ /\%

M°2+

_— h‘h '£+j
N+ o !0-.0
(CH,),S05
CYNPaMOneKyNApHbIA
KOMIHNEKC

Takwe komnnexkckl MoryT nog AOen-
CTBMEM CBeTa OOHOW [JINHLI  BONHLI
«HagesBaTtbs, a noA AencTeneM ceeTa
OPYron [OJIMHbLI BOJIHbI  «CHWMaTb» CBOIO
aHWOHHYI0 «wano4ky» (rpynny SO;7), T.e.
cnocoGHbl K MonekynspHomy dotonepe-
KIo4eHMI0®,
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B wocnepoBaHWSIX  BbIICHWIOCH, 4TO
ync-veomep KHK B 500 pas nerve obpasyet
KOMINeKcsl, 4em Tparc-dopma. bonee Toro,
C NOMOWBIO CBeTA MONHO MeHdTb 3To
CPOOCTBO K @TVOHY MeTalia, T.8. YNpag/mmb
npoLeccoM 00pazoBaHMA KOMIUIeKCA.

MonyserHole KHK o6nagaor Bbico-
KON CeNeKTUBHOCTHIO K pad/in4HbiM KaTWo-
Ham MeTannoB. Tak, umc-¢dopma KHK He
0o6pasyeT yCTOMMBLIX KOMIVIEKCOB C QOHO-
3apAOHLIMA  KaTUOHaMW.

- Tonbko €  XaTMOHaMM MarHua u
KanbUUA M3 BCeX . OByX3apsiaHbiX KaTWuo-
HOB LLISNOYHO3EMeJIbHbIX meTannos
TRaHCc- n umc-dopmbl KHK paior HamGonee
NPoNHLI® KomnnekcHl. Takme Cynpamonexy-
napHbie  komnekcsl n3 KHK  oTxpbiBaioT
HOBLI® BO3IMOXHOCTM OnA pa3pabotkm u
co3naHMA  HOTOMYBCTBUTENBHLX  CUCTEM
60188 BLICOKOW CTeneHn C/IONHOCTU —
mMonekynspHbix otoxmmmieckx 1 dotodu-
IMMECKMX  YCTPOWCTB. YNpaBnsTb  Takumv
YCTPOACTBAMU MOXHO, OOJTyMan MX CBETOM
onpeneneHHon A1uHLI BOMHbI.

Cyas Nno [OaHHbIM PeHTreHOCTPYK-
TypHOro aHanum3a wn GOTOXMMUHECKUM
nccnepoeannaM, monexynbl KHK 8 kpuc-
Tanne W B pacTBOpe B NPUCYTCTBUX
KATUOHOB MeTannoB cnocobGHbl TaKke X
caMoopraHusauMm B  napbl nNo  Twny
«ronfoBa K XxBocTy» Tak, 4To C=C-cefAa3n
pacnonaralotca Apyr Han apyrom. Ecnu
obnyyaTtk pacTBOpbl TAaKUX CynpamMonexy-
NAPHbIX AMMEPHBLIX KOMMNJIeKcoB, TO Npo-
ncxoAnT ¢ Bbicokon 3¢ dEeKTUBHOGCTLIO
[2+2]-doTounknonpucoegurenune (pwvc.1).

B pesynbtate ob6pa3yetca eguHCT-
BeHHbI1 M3 11 TeopeTU4eckn BO3IMOXHbLIX
n3omMepoB uMKnoGyTaHa’.

® rpomos CMN., depoposa O.A, Ywakos
EH., Cranucnasckmit OB, Neanes WK,
Andnmos M.B. // Ooxn. AH CCCP. 1991. T.317.
Ne 5 C.1134—1139; Barzykin AV. Fox MA,
Ushakov EN. Stanislavsky O.B., Gromov
S.P, Fedorova OA., Alfimov MV. // J. Am.
Chem. Soc. 1992. V.114. Ne 16. P.6381—6385.

7 Andmumos MB., Fpomoe C.N., CtaHucnase-
cknit 0.6, Ywaxos EH., depoposa OA. //
Uas. PAH. Cep. xvm. 1993. Ne 8. C.1449—1453;
fpomoe C.N., Ywaxos EH., ®epnpoposa OA,
byesuuy AB., Ahdumos MB. // Tam xe. 1996.
Ne 3. C.693—700.
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Puc.1. Huks npespauienuis KHK
npu  Komnaexcoolpaiosanuu u
oGaysenuu ceemom,

DMMeprM KOMNNEKS /ﬁ unkKnobytan
"ronosa K xBOCTYy" O

+
@ o\/, > =0
~0,S(CH )_NO / (@)
Puc.2. Jlumepnoiil xommaexc u 23
yukarobyman, obpasyouiuec’ npu -
UCROALIOBANUYU 2emepoyuituNec- reTepounKInyecKnn

xozo ocmamxa (2). ocTarox

Onmepnaauma nNo TunNy «ronosa eTcAa .u.pyroﬁ OVUMEPHbLIN KOMNeKC, ToXe
K XBOCTy» MOXeT AaBaTb pPa3fin4HbI® MO TUNy «rojioBa K XxBOcTy». OH
pe3ynbTaThl, NOCKOJILKY 33aBUCWT oOT BCTynaeT B peakuuio [2+2]-doTounkno-
CTpOeHUA TreTepouuKNNYecKOro octaT- npucoeauHeHua ¢ obpa3oBaHueM TakKxe
ka. Echu 8 KHK copepxutca octaTtok eAWHCTBEHHOro uvaomepa uuknobyTaHa,
(1), To caMblil ycTOMuUUBHIA OUMEPHBIA HO WMHOro CTPOBHWA, Yem B Npeabiay-
KOMMNeKc ToT, KoTopuii unaobpaxeH wem cnyyae®,
Ha puc.1. HaoGopoT, AUMEPHbIA KOM- O6nyyeHne n Tex U OpyrviX NpPous-
NNeKc Takoro CTPOeHWN C retepounk- BooHbX LmKnoGytaHa ceeTom c Oonee
nMYeckuM octaTtkoM (2) HeycTonumB

n3-3a npOCTpaHCTBeHHbIX 3any‘1He- 8 frpomos C.N, Cbenopoaa O. A, Ywaxos
< B 6 EH., Byesuny AB., Andwnwmos M.B. // U3s. PAH.
HWA (pwnc.2). 3TOM ciiyHae 0DPasdy-  cep xum. 1995. Ne 11. C.2225—2230.




DOTONEPEKNIOHABMBIE MOJIEKYIADHWE YCTPOACTBa

KOPOTKOM  A/IMHOW  BOMHbI  MpVBOOUT K
Ko/mMMecTBeHHOMy — oOpasoBaHwio  wexon-
Hbix KHK.

Cneayer ommetuts, 410 06a TUNa
KHK He BcTtynaot B peakumio [2+2]-do-
TOUMKIIONPWUCOEOUHEHUA, eCN  OTCYTCTBY-
IOT CONMN TakmX MeTa//I0B, KaK MarHui,
anbumin 1 Gapuin. 370 MOXHO OBBLACHUTL
Npexae BCero Ky/lOHOBCKMM OTTaNKMBaHU-
eM NONOXUTENLHO 3IapsDKeHHbIX dparMeH-
TOB MONEKyn, MewalowmM X NPOCTPaHCT-
BEHHOMY COMDKEHWIO, U HU3KOW peakuw-
oHHON cnocobHocTuio ux C=C-cBAaei.

Monyy4eHHble B HacToAlwee BpemMA
OAHHbIE NO3BOAAIOT  YTBEpXOaTh, 4TO
KaTUOHbI MeTaNNoB B OUMEpPHbIX KOM-
nnekcax KHK He B3anmogencTByloT ¢
C=C-cBA3amMu pearnpyiowmnx Monexkyn w
nosToMy He MOIyT HEenoCpPeACTBEHHO
BIUATL Ha NpoTekaHwe peakuuun. lo-Bu-
ONUMOMY, KaTUOHbI MeTanNoB BbLINOJHAIOT
pPONb  «MONEeKYNAPHOro knes», cbanxkasn
MOfIEKy/lbl HA PAcCTOfAHVA, HA KOTOPbIX
peakuusa yXxe BO3MOXHA, U OPWUeHTUPYIOT
C=C-cBfian Tak, 47061 oHM Haxoounnchb
B OOHOM NAOCKOCTM W  NapannenbHo
ogHa Aapyroi, T.e. Hanbonee Gnaronpu-
ATHBIM AnA peakuynn obpasom?! AHanoru-
HbiM cnocoboMm, ToAbKO B XXWMBOW Npupo-
Ae, NpocTpaHcTBeHHan cTpyktypa 6enko-
Bol Yacm ¢epmeHToB  cnocobeTeyet
OCYLLIOCTBNSHWIO UMW KaTainaa.

[2+2]-®oToupmunionpucoegmterne KHK,
KaK W W3y4eHHasA HaMW TpaHc-yuc-Po-
ToMaomepuaaumna, o6nanaerT BbLICOKONK
CEeNeKTUBHOCTLIO K pPa3nnYHbiM KaTuo-
Ham meTtannos. B npucytctemn coneit
Martma n kansuua cobupaiTtca Hanbo-
Nee NpoYHbLIe AUMEpPHbLI® KOMMNeKCbl, W
MMeHHO B HWUX npotekaeTt addekTUBHan
peakuma obpas3oBaHuA  NPONI3IBOAHbLIX
unknofbytaHa. WHTepecHo, 4YTo ecnn
B3ATb COBAMHBHMA, B KOTOPbLIX KpayH-
adupHbin dparmenT 6Gonbwe, T.e. CO-
OepXwWT WwecTb arToMoB  Kucnopoada
BMecto natn, To Takme KHK B
NPUCYTCTBUM KaTUOHOB Kanbuua BCTy-
naloT B peakuyuio [2+2]-dboToumnknonpu-
coeauHeHusl, a B NPUCYTCTBAW KaTWo-
HOB MAarHwa He BCTynaloT.

49

Ewe ogHO yOVBUTENIbHO® CBOWCTEBO

peakuymn  [2+2]-doTowionpmucoegmHeHus
komiekcos KHK — ee yHukanbHan
cTepeocneumdHHOCTb, T.6.  cnocobHOCTL

0aBath TONbKO OOUH U3 MHOTMX BO3MOXHBIX
vsomepoB uWiknobytaHa. Takoe CBOWCTBO,
oNeBNaHO, cBA3AHO ¢ TeM, 4To KHK moryt
0o0pa3oBLBaTh Pas3svHHbLIe TWUNBI YKe Yno-
MAHYTBX  CYNPamoNeKysipHbIX  AMMEPHbLIX
KOMIUIeKCOB. OTO MO3BOMAET  LUeneHanpas-
NeHHO  co3paBath  oTonepexioHaembie
yCTPOMCTBA CTPOro OnpeneneHHoro cTpo-
eHVA.

KpayHcoaepxalime uwKnoOyTaHbl
6ea WOHOB MeTanna nNpeacTasnAlT
co6oil HosbiA TMN ¢GoToNnepeKinYaeMbiX
koMrnekcoHoB. B HMx oba kpayH-adwp-
Hble ¢parMeHTa pacnofoXeHbl Taknm
ob6paaom, 4To MOXHO npeacTaBuTb cebe
X ogHoBpemeHnHoe Yy4YacTme B obpaso-
BaHMW KoMMekcoB (Co CTPyYKTypoiA Twna
«C3HOBWMMA») € KaTMOHAMW  MeTannos
Gonbworo WoHHOro paguyca (Hanpumep
C katTnmoHaMm Oapva N ueaus) van ¢
HeGonbwWMN OPraHN4ecKUMKN KaTUOHaAMMN.

Takwm oOpa3omMm, ON8 co3oaHuA
doTonepersiio4aeMbIX YCTPOWCTB C  3a-
OAHHLIMW  XapaKTepucTkamm  KMa  OByX
monekyn KHK n AByx kaTWoHoB MeTannos
MoxHo cobupaTe B pacTBope cynpamMone-
KyNfipHbte OUMepHble KOMIUIeKCbl; G MOMO-
WHIO CcBeTa ONpedeneHHOW O/MHLI BOMHbI
npespawaTe WX B  KpayHcogepXalume
UWKNo6yTaHbl ¢ yXXe MHbIMW cnocobHocTA-
MU K 0Bpa’oBaHWMIO KOMNNEKCOB C Temwn
Xe W apyrumn mMeTannamMn, BHOBb MX
pa3buvpatb (Npn  HeoOxoaumocTM) Ha
MCXOAHLI® COEOMHEHWA C MOMOLLbLIO CBeTa
[pyroA OJiHbI BOMHbI.

Mo-BugumMoMy, U3 Takux WIN aHa-
NOrvdHbIX  HoToNepeKIio4aeMbiX MOISKy-
NAPHLIX YCTPOACTB MOTMYT ObiTh NOCTPO-
eHbl QoToynpaBNAeMble CUCTeMbI elue

Bonee BLICOKON CTENEHWU CMOXHOCTK.

Xk

KoHeuHo, ot KHK go monekynsp-
HOro KOMMbIOTepa 6elWe O4YeHb [OaneKo.
OgHako yxe ceMldac  MONeKkynsipHbie
doTonepeovatenn wn  doToneperio-
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YaemMbi® YCTPOWCTBA, CO30aHHbIE HA MX
ocHoBe, MoryT 6biTb, a HeKOTOpble yxe
oKas’aMMChb MONe3IHbIMA B CaMbiX Pa3HbiX
obnacTaX HaykM W TeXHWKN: Hanpumep,
ANA ANArHOCTUKM WMOHOB B 3ar pA3HeHHON
UMW OoKpyXalowein cpege W B Guwonorn-
HeCKMX XWUOKOCTAX; NPU CO3OaHUN HOBbIX
cucTeM onthyeckon 3anucu wHdbopma-
umn, ocoGeHHo ¢ wcnonbaosaHwem d¢o-
TONOPOKNIOHA8MbIX MNOIMMEPHbIX  MNNGHOK

HOBOCTHM HAYKM

C. I1. l'pomos

n MoHocnoes u3 KHK (nneHkn JleHnrmio-
pa—bnoaxeTT); B MONGKYNAPHOW 3neKk-
TPOHWKE; B  KA4ecTBe MNOPBeHOCYMKOB
KATMOHOB MeTanoB B8 GOTOyNnPaBNASMOM
TPAHCNOPTe® WMOHOB 4OPO3 WUCKYCCTBEHHbLIS
MeMGpaHbl U MemBpaHb XWBOR KNETKW;
B 3HeprocGeperalowux  3Konorn4ecku
YACTLIX TEXHOMOrMAX OYWUCTKN BOAB OT
NPUMecei TOKCUYHBIX MeTanNoB C MNOMO-
WbIO COJIHEMHOA 3Heprvun.

MeTteoponorus

O30HHBLIE AbIPLI CTABAT
HOBLIK pexopa?

Ce30HHO BO3HMKAOWAA
B 3anoNApHbIX pahoHax Kx-
HOro  MoNywapua  O030HHas
Ablpa o6pa’sosanac B 1996
r. 8 ceHTAGpe, T.0. HEOOWYHO
paHo, U cpa3y Xe oxsaTuna
BecbMa o6WKMPHOe MNPOCTpaH-
cTBO0. K aToMy MOMEHTY Me-
Teoponorn O6puTaHCKOW aH-
TApPKTUYECKOH cCTaHuun «Pa-
panei» (HeQaBHO NepefaHHON
YKDAWHCKAM  MONAPHMKAM ¢
HblHe Hocawern wmA B.U.Bep-
HaACKOro) yxe 3laperucrpupo-
Bann pPexopaHO HWIKMA Onf
asrycta nwoboro ropa ypo-
BEHb  KOHUEHTPauuu aTMo-
chepHOro 030HA. APreHTUH-
cKMe cneunanncTel B TOM Xe
MecAue 3adukcupoBanu Ha
BhICOKOLWWPOTHOM 0.0rHeHHan
3emMnAa 35-NPOUSHTHO® WUCTO-
ueHWe 030Ha, paHee OTMe-
yaBweecA NWWb B COHTAGpPe,
KOrNA O30HHbIe AbiPH O6bLIYHO
AOCTUraloT MaKCUMyMa.
Oxono 20 ceHTAGPR Ha 6pu-
TAHCKOW I0XHOMNONAPHOW CTaH-

unu «Xonnu-ben» (sanue lan-
nen) conepxaHue O030Ha B
aTMocdepe onycTUAOChL A0
130 en. AobGcona, Torpa kak
paHee B aHaNoOrWYyHLii nNepwm-
0A OHO, Kak npaswuno, ocTa-
panock B npegenax 350—400
en. lob6coHa.

MHTepecHO  OTMeTUTL,
4YTO BCO 3TW MOKA3IATeNu
6NMaKM K TeMm, KOTOphe eLle
B MePBbLIX YUChax CeHTA6pA
1996 r. nporHoaupoBan 030-
HOMeTpUcCT A.XopdmaHn
(D.Hoffmann; HayuoHanbHO®
ynpasneHune CLIA no wuayve-
HUID OxeaHa WM aTmocdepbl).
OH vyka3biBan, 410 yrnybne-
HUE O30HHLIX Ablp O0bObiYHO
HacTynaeT KaxAbiAi BTOPON
ron. MNopo6HafA UWKAWYHOCTB,
MO ero MHeHWID, BblabiBaeTcs
©CTOCTBEHHbBIMKU koneGaHuAMM
B NBUXEHUW BO3AYWHbIX Macc
IOXHOro nonywapusa: WMeHHO
OHW MPUHOCAT C ceBepa
6onblune «[03bl» XUMWUYECKUX
BOWOCTB, CMOCOGHLIX aKTUBHO
paspywarb MONeKynb 030Ha.
C y4yetoM pocra obuero
COAEPXaHWA Takux BelecrTs 8
BEPXHUX CNOAX BO3IAYWHOW
obonoyxku 3emnu 3TO, cyMTa-
eT XodpodmaH, ¥  QONXHO

6bIN0 NPUBECTN K BO3IHWKHO-
BEHWI0 B KOHU@ CeHTAGPR —

Hayane okTAGpA 1996 r.
BecbMa rny6oKoiA  030HHOWM
AbipH.

He Bce wmeTeoponoru

pasnensinT yGexaeHwe, 4To
1996 r. OKaxeTcA B [AAHHOM
CMbiCNe WUCKIIIOYUTENbHBIM.
Tax, Ax.WaHknud (J.Shankliin;
BpuTaHckoe aHTapkTMYeckoe
ynpasneHue) nonaraeT, 4TO
CeHTAGPLCKMEe JaHHKEe MOryT
ObiTb CPAA3AHLI C HE COBCEM
O6bIYHON MeTeooBCTaHOBKOM,
npueeaW s K HexapaxTepHo-
My NepeMeLieHUI0 BOPOHKHK
XONnoAHoro Boaayxa, B nNpepe-
nax Kovopo# WU ocywlecTans-
eTCA NPeuMyLIECTReHHO Mac-
COBO® pa3pylleHus Monekyn
o3oHa. B 1996 r. aTa BOpOH-
Ka CMecTUNacb B CTOPOHY
IOxHOWW  AMepuky, NO3ITOMY
pa3pyweHue 030Ha HA4Yanochb
paHbwe n B Gonee ceaepHoi
o6bnactu (Hag 0.OrHeHHan
3emnn), yem obwyHo. Ho ato
He of6f3aaTenbHo 03Havaer,
4TO O30HHAR pAbipa CTaHeT
POKOPAHOA MO paaMepaM U
WHTEHCUBHOCTH,

New Scientist. 1996. V. 151.
Ne 2949. P.6 (BennkoGputaHug).



